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PREFACE

[locobue mnOCTPOEHO N0 TEMATUYECKOMY
OPUHIUIY W  BKIIOYACT CJICAYIONIUE  TEMBI:
B3aMMOOTHOIIIEHUS YEJIOBEKa U OKPYIKAIOIIEH Cpeibl,
oxpaHa arMmocepbl, 3eMIId U BOJbI, MPOOIEMBI
IIyMa, pajidaliiu, 3arpsi3HeHUs MPOIYKTOB MUTaHUS,
nepepadoTKa MPOMBIIIIEHHBIX U OBITOBBIX OTXO/IOB,
BJIMSTHUE AHTPOINOTEHHBIX (DaKTOPOB HA 30POBHE

JIFOJEH U 1.
B mocobum  uWCHONB30BaHBI  TECTHl U3
OPUTMHAIIBHOMN 3apyOeKHOU JIATEPATYPBL.

AyTEHTUYHBIE TEKCTbl MOJ00paHbl € YUYETOM HX
NO3HABATEIbHOW  LIEHHOCTH,  aKTyaJbHOCTH U
BOCIUTATENIBHOrO 3Ha4eHus. OHU HUH()OPMATUBHBI U
OTpaXaloT TMOCIEAHUE JOCTHKEHHUS B 00JIACTH
OXpPaHbl OKPYXaroIIen Cpeibl.

[Tocobue BkitouaeT 15 reMaTuueckux MOyJeit:
TEKCT A — JIJIsl U3YYAIOIIEr0 YTEHUsI U TeKCT B — muis
O3HAKOMHUTEJIBHOTO  YTeHus. Kaxnplii  MOIysb
npeaBapseT TEeMaTUYeCKUH  CIUCOK  CJIOB ISt
aKTMBHOTO YCBOGHMS M TIOHUMaHUs TEKcTa A,
MPEATEKCTOBBIX U MOCIETEKCTOBBIX YIPAKHEHHUH K
HEMY, KOTOpble TpeaycMaTpuBalT paboTy ¢
TEPMHUHOJIOTUYECKUM CIIOBapEM IMOCOOMs, a TaKXKe
MPOBEPKY MOHUMAaHUS MPOYMTaHHOTO. TekcT B Takke
CHaOXXEH  yImpaKHEHHSIMH, CMOCOOCTBYIOLIIMU
BBIPA0OTKE HaBBIKA OOOOIIICHNS M KOMIIPECCUH TEKCTA.
Takoke mpeacTaBieHbl U TEKCTHI IS TOTTOTHUTEIEHOTO
YTEHHUS.



UNIT I

MAN AND NATURE

I. Remember the following words and word combinations from the text:

1. to constitute - COCTaBJIATh
2. to recycle - PELUPKYJINPOBATh
cycle - LUKJI
recycling - PELUPKYJISALUS
3. to be relevant to something - AMETh OTHOIIIEHUE K YeMY-JIH00
4. to maintain - COXpaHSTh
maintenance - COXpaHeHHUe
5. dynamic equilibrium - TMHAMUYECKOE PAaBHOBECHE
6. to disturb - HApyIIaTh
7. disturbance - HapyIIeHUE
8. to subject to changes - OABEPTaThCSl N3MEHCHUSM
9. to make suggestions - JIeNaTh MPEII0KCHHS
10. fossil fuel - ICKOITaeMO€ TOTUTHBO
11. consequence - MIOCJIE/ICTBUE
12. to predict - IPEICKa3bIBaTh, IPOTHO3UPOBATh
13. to be under attack - HAXOJIUTHCS MO BIUSIHUEM
14. to exert influence upon - OKa3bIBaTh BIUSHHUE HA
15. to alter - U3MEHSATH
16. to upset ecological balance - HapyIIaTh 3KOJIOTUIECKOE PaBHOBECHE
17. secure world - Oe30macHbIA MHUP
18. to superimpose - HaKJIaIbIBaTh
19. to relate to - OTHOCHUTBCSA K
20. rise in sea level - IOBBIIICHUE YPOBHS MOPS

I1. Match each word in A with its synonym in B:
A. to change, influence, combustion, equilibrium, to lead to, to destroy, to
maintain, to upset, to increase;




B. to result in, to destruct, to alter, attack, burning, balance, to raise, to
support, to disturb.

I11. Match adjectives in A with nouns in B and translate the phrases into
Russian:
A. natural, ecological, global, substantial, human, abnormal, serious,
atmospheric, solar;
B. material, environment, cycle, state, balance, temperature, influence,
activity, quantities, suggestion, pollution, absorption, energy, world, needs,

systems.

IV.Find the English equivalents for the following Russian words and word
combination in the right column:

1.
2.

7.
8.

10.

coxpaHeHue okpy:xkaroment cpenpl 1. lowering of earth’s temperature

COCTOAHHUC TMHAMHU4YCCKOI'O

paBHOBECHS

. IAPHUKOBBIN 3P deKT

. IOBBIICHHUEC KOHLICHTPAIUN

IMOKCHJIA yraepoa

- [IOABCPIraTbCia U3MCHCHUAM

. CTOpAaHHUC UCKOIIaCMOI'0O

TOIIJIMBA
IUIABJICHUC JICAOBOT'O ITIOKPOBA
YAOBIICTBOPATDH l'IOTpe6HOCTI/I

4bU-JIM00

. KatacTpoduaeckoe

MOBBIIIEHUE YPOBHS MOPS
MMOHM>KEHHUE TEMIIEPATYPBI

3CMIJIN

2.

a catastrophic rise in sea levels

. to meet one’s needs

4. greenhouse effect

. melting of ice-caps
. combustion of fossil fuels

. to subject to changes

8. increase of carbon dioxide

10.

concentration

. state of dynamic equilibrium

maintenance of an environment



V. Translate the following sentences with the Passive Voice into Russian:
1. Pollution is not easily defined.

2. The disturbance of the natural state of equilibrium may be generated by
man’s activity.

3. We must build a secure world in which human needs are met without
destroying natural systems.

4. Quite recently serious suggestions are being made to the fact of
disturbance of ecological balance by man.

5. Pollution can be taken as the presence of abnormal quantities of material
due to disturbance of natural state of equilibrium.

V1. Read the text below carefully to find out interaction of man with nature.

Text 1A
MAN AND NATURE

“Only within the moment of time
represented by the present century
has one species - man - acquired
significant power to alter the nature
of the world.”

- Rachel Carson.

The natural environment of earth constitutes a closed system in which
basic components are constantly recycled. The energy source for the
recycling is the sun.

Examples of such natural cycles are those related to carbon, nitrogen,
oxygen and water all of which are highly relevant to the maintenance of an
environment conductive to life. The whole system is in a state of dynamic
equilibrium and is thus subject to change if disturbing influences are super-
imposed. Pollution is not easily defined, but, in one sense, can be taken as
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the presence of abnormal quantities of a material due to disturbance of the
natural state of equilibrium. Such a disturbance might well be generated by
man’s activities, with his increasing knowledge and power to manipulate
matter and energy, he is
able to exert substantial
influences upon his own
environment.

In the late twentieth
century, serious suggestions
are being made that human
activities may start to upset
the fundamental ecological
balance of this planet. A typical debate of this nature concerns the so-called
“Greenhouse Effect”, based on the hypothesis that increasing concentrations
of carbon dioxide from the combustion of fossil fuels will alter the balance
of recycling maintained by plant photosynthesis and ocean absorption
leading to atmospheric levels 20 to 25% above the present average of about
300 p.p.m. by the end of the century.

It is suggested that one consequence of such an increase could he a
raising of the global temperature because of the increased atmospheric
absorption of solar energy re-radiated from the earth’s surface at longer
wavelengths leading to a catastrophic rise in sea levels caused by melting of
the polar ice-caps. The opposing view predicts equally serious results from
an eventual lowering of the earth’s temperature through the reflection of
the sun’s heat by smoke and particulate matter in the air.

As you see, today the natural world which we share with all other
forms of life on this planet is under attack. That is why it is necessary for all
nations of the world act decisively to alter trends noted above and to build
an environmentally secure world one in which human needs and wants are
met without destroying natural systems.




Notes:

1. polar ice-caps - moaspHBIE JIb/IbI

2. greenhouse effect - napaukoBbIii 3¢ ekt

3.to meet one’s needs - yaoBIETBOPATH YbH-INOO0 MOTPEOHOCTH
4. particulate matter - BemecTBo B BUAC MEIbYANIINX YaCTHII

5. abnormal quantities - HeHOpMaTBHBIE KOJIMYECTBA

6. 300 p.p.m. (parts per million) - 300 yacTeii Ha MULTHOH

VII. Answer the following questions about the text:

1. What does the natural environment of earth constitute?

2. What are the examples of natural cycles?

3. Is the whole system in a state of dynamic equilibrium?

4. \What is pollution?

5. What is Greenhouse Effect?

6. What could the consequences of Greenhouse Effect be?

7. The natural world 1s under constant attack now, isn’t it?

8. What is it necessary to do to make out earth a secure place to live in?

VI1Il. Read the sentences which follow and decide whether they are true
or false. Use the following phrases to express your agreement or
disagreement.

Agreement Disagreement

| think so I don’t think so

| believe so I’m afraid not

| agree on this point I don’t agree on this point
That’s right That’s wrong

1. The national environment is a closed system in which basic components
are recycled.

2. Pollution is easily defined.

3. Man is able to exert influence upon his own environment.



4. The ecological balance is not disturbed by the economic activity of
man.

5. Greenhouse Effect results from the emission of increased concentrations
of carbon dioxide from combustion of fossil fuels.

6. The consequences of Greenhouse Effect would not be serious for
mankind.

IX.Read the text, try to get it as a whole.

Text 1B

MAN AND ENVIRONMENT

Human beings, as a species, are the dominant from of life on earth
today. Inhabiting every continent, exploring space, creating giant cities,
bringing water to the desert-man often deceived himself into believing he is
all-powerful. Yet a half-million years of cultural evolution cannot alter the
fact that man like
all other living
organisms is bound
up in the web of
interrelationships
which characterize
life on this planet.
Human  health,
well-being, and
indeed survival are
dependent on the
health and integrity of the whole environment which sustains us. There
are some trends which will pose very difficult problems within the near
future.




They are:

1. Population. The present world population will continue to grow.
While the rate of growth will slow very slightly, growth in total numbers
each year will be faster than it is now, about 100 million being added each
year. A full 90% of this growth will occur in the poorest countries which
are finding it difficult to provide the amenities to their present
populations.

2.Food Production. Worldwide, food production is projected to
increase each year. However, the largest portion of this increase will occur
in the richer countries whose populations for the most part are already well
fed. In the food-short countries of South Asia, the Middle East, and tropical
Africa, per capita food consumption will remain at present in adequate levels
or even decline. Real prices for food are expected to double.

3. Natural Resources. Nonfuel mineral resources appear sufficient to
meet demands in the nearest future but further discoveries and investments
will be needed to maintain reserves. Some mineral resources may become
uneconomic because of rising prices. Three-fourths of the world’s mineral
production will continue to be consumed by the industrial countries. Fossil
fuel resources and uranium theoretically will last several centuries, but they
are not evenly distributed and pose serious environmental and economic
problems.

4.Water. Shortages will become more severe; population growth
alone will result in a doubling of water demand and still greater increases
will be necessary to improve standards of living. Over-pumping of ground
water, poor land use practices will increase runoff, and pollution of
existing water supplies all reduce the availability of water at a time of
rising need.

5.Forests. Loss of forests will continue over the next 20 years as
demand for timber, pulp and firewood increases. Most of the loss will
occur in the biologically rich tropical forests of Asia, Africa and South
America.
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6. Wildlife. Rates of extinction will increase sharply, resulting in the
loss of hundreds of thousands of species (perhaps 20% of all species on
earth), especially in the tropical forest regions.

7.Pollution. Increased emissions of carbon dioxide and
chlorofluorocarbons in the atmosphere are threatening to alter the world’s
climate and upper atmosphere significantly by 20-50%. Acid rain from the
burning of fossil fuels is affecting ever-wider areas with damage to lakes,
soils and crops. Toxic and radioactive wastes continue to be spawn into the
air, dumped into waterways, or carelessly buried, presenting health and
safety problems in a growing number of countries.

This gloomy outlook is not a prediction of inevitable future events, but
rather a projection of what can reasonably be expected if very real problems
are ignored.

X. Find answers to the following questions in the text:

1. What is the dominant form of life on earth?

2. In what way did man often deceive himself?

3. What are human health, well being and survival dependent on?

4. What kind of a problem will the world population growth pose?
5. What is expected in the near future if these problems are ignored?

XI.Find sentences characterizing the following:

1. man’s rapid alterations of the basic foundations of environment;
2. figures of the population growth each year;

3. per capita food consumption in food-short countries;

4. the predictions of using fossil fuel resources;

5. the reason of a doubling of water demand.

XII. Say which of the following statements are true according to the text:
1.Man like all other living organisms is bound up in the web of
interrelationships which characterize life on this plant.

2. A 20% of the population growth will occur in poorest countries.

11



3. The largest portion of food production increase will occur in the richer
countries.

4.No further discoveries and investments will be needed to maintain
reserves of natural resources.

5. Greater increases of water will be necessary to improve standards of
living.

6. Loss of forests will continue over the next 20 years.

12



UNIT 11

INTRODUCTION TO ECOLOGY

I. Remember the following words and word combinations from the text:

1. to define
definition
2. to interpret
3. relationships
4.to recognize
5. unity
6. abiotic(not-living)
components
7.torefer to
8. to interact
interaction
9. a natural grouping
10. biotic community
11. species
12. population
13. entity
14. to adapt to
15. to reduce
16. ecological niche
17. to signify

18. to play a definite role

- OTIPENICTIATh

- OTIpeJIeTICHNE

- OOBICHATH

- CBSI3M, HHTEPIPETAIIUH, TOJTKOBAHUS

- MpU3HABAThH

- IMHCTBO

- abnotnueckue (HEKHMBBIC)
KOMITOHCHTBI

- OTHOCHUTBCS

- B3aUMOJEUCTBOBATH

- B3aUMOJICUCTBHE

- MPUPOTHOE TPYIITUPOBAHUE

- OMOTHUYECKOE COOOIIECTBO

- BUJI, BUJBI

- TIOMYJISAIIHS

- CYIIIECTBO, OPraHu3M

- IPUCTIOCA0IMBATHCS

- YMEHBIIIATh

- DKOJIOTHYECKasi HUIIIa

- 03Ha4aTh, 3HAYNUThH

- UTPaTh OTNPEICICHHYIO POJIb

Il. Translate the following word combinations into Russian:

natural area, the study of plants and animals, the concept of ecosystem, the
entire planet earth, to interpret ecology, microscopic diatoms, the basic
functional unit, environmental changes, biotic community, to reduce
competition, static entity, natural selection, the process of evolution, living
space, to adapt to specific environment, the way of life, to maintain an

overall balance.
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I11. Find the English equivalents for the following Russian words and word
combinations in the right column:

. way of life

. natural selection

. functional stability
. ecological niche

1. urpaTh onpeneaeHHy0 poJib
2. I3MEHEHHE YCIOBUM OKPY>KaIOIIEH CPeIb
3. aKOoCcUCTEMA

4. cpena oouTaHus

5. momysmus . unity
6. a0MOTHYECKOE COOOIICCTBO . the same species
[. cBsI3H . to term

. basic functional unit
. relationships

8. ocHOBHas PyHKIIMOHAJIbHAS €TUHUIIA

O© 00 N O O b W DN -

9. Ha3bIBATH

10. oqHAKOBBIE BUIIBI 10. abiotic community

11. enMHCTBO 11. population

12. 5Ko0JIOrMYecKas HUIIa 12. habitat

13. pyHKUIMOHATBHAS CTA0OUIBHOCTh 13. ecosystem

14. nmpupoaHas ceneKIusI 14. environmental changes

[HEN
o1

15. 00pa3 xu3HH . to play a definite role
IVV. Match each word in A with its synonym in B:

A. relationships, non-living species, to achieve, different, to change, to
signify, definition, fundamental, the same species, to reduce, synthetic.

B. to decrease, identical species, basic, determination, to alter, various, to
mean, to reach, ties, abiotic species, artificial.

V. Translate the following sentences into Russian. Define the tenses.

1. A few years ago, the average person would not have the slightest idea of
the term ecology.

2. Ecosystem refers to any natural area where living things are interacting
with the chemical and physical factors in the environment.

3. A natural grouping of different kinds of plants and animals is termed as a
Biotic Community.

14



4. Through the process of evolution and natural selection, plants and animals
have become better adapted to the specific environment.

5. In such a way every species of an ecosystem has a definite role to play to
maintain an overall balance in the system.

V1. Read the text below carefully to find out the main concepts of
ecology.

Text 2A
INTRODUCTION TO ECOLOGY

“The most important fact about
spaceship Earth: an introduction
book didn’t come with it”

- Buckminster Fuller

A few years ago, the average person would not have the slightest idea
of this term. Today the word is on everyone’s lips. According to
the definition ecology is the
science of the relationships
between organisms and their ==
environment. Recognizing the =
fundamental unity between g =
living organisms and non- §
living (or abiotic) components
of the environment, scientists
established the concept of the
Ecosystem as the basic functional unit in ecology. Essentially, the term
ecosystem refers to any natural area where living things are interacting with
the chemical and physical factors in the environment. The entire planet earth
can be considered an ecosystem as long as living and non-living elements

15



are present and interacting to achieve some sort of functional stability. A
natural grouping of different kinds of plants and animal within any given
habitat is termed by ecologists a Biotic Community. Biotic Community like
ecosystem is a broad term which can be used to describe natural groupings
of widely differing sizes from the various microscopic diatoms to hundreds
of species of trees, wild flowers, birds, etc.

Individuals of the same species living together within a given area are
referred to as a Population. A Population within the biotic community of a
region is not a static entity but is continually changing in size in response to
environmental changes.

Within any biotic community each species occupies its own particular
place in space and time, different from any other member of the community.
Through the processes of evolution and natural selection plants and animal
have become better adapted to the specific environments in which they live.
In order to reduce competition between species for food and living space,
groups of organisms have become increasingly specialized for life in a
particular Ecological Niche; the term “niche” signifying not only the
physical space that the species occupies, but also its way of life. In such a
way every species of an ecosystem has a definite role to play to maintain an
overall balance in the system.

Notes:

.to be on everyone’s lips - ObITh y BCEX Ha ycTax
.in relation to - oTHOCKUTEILHO

. essentially - o cymectBy

.in response to - B oTBeT Ha

.In order to - Wi TOro, 4TOObI

.in such a way - Takum obpazom

.according to - coryracHo

~N o O B~ WO DN P
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VII. Answer the following questions about the text:

1. What is the definition of ecology?

2. What is the basic functional unit in ecology?

3. What does the term ecosystem refer to?

4. How can the entire planet earth be considered?

5. What does the Biotic Community mean?

6. What is the population?

7. What place does each species occupy in any biotic community?
8. What does the term Ecological Niche signify?

9. What role does every species have to play in the system?

VIII. Think and say about:

1. ecology as a science;

2. the entire planet earth as an ecosystem;

3. Biotic Community we live in;

4. the position and role of each species in a Biotic Community.

IX. Read the text try to get it as a whole.

Text 2B

INTER-RELATEDNESS OF LIFE

When astronauts Neil Armstrong and “Buzz” Aldrin became the first
humans to land on the Moon and gazed back at their home planet more than
200,000 miles away, they were filled with a sense of wonder at the beauty
and uniqueness of Earth. Of all the heavenly bodies of which we are aware,
our planet is neither the largest nor the smallest, the hottest nor the coldest,
yet it is extraordinary in one vital respect — in all the universe earth is the
only planet known to support life. Within that narrow film of air and water
which envelops the surface of the globe, exists what ecologists call the
Biosphere — that portion of the earth where life occurs.

17



For all practical purposes the physical extent of the biosphere is even
more limited than just described. Even though the deep ocean, trenches
possess a number of bizarre aquatic species and the greatest numbers of
living things are
found in the region
extending from the
permanent snow line
of  tropical and
subtropical mountain
ranges (about 20,000
. feet above sea level)
to the limit of light
penetration in  the
clearest oceans (about
600 feet deep). Here a vast variety of plant, animal and microbial life can be
found — perhaps as many as 10 million different species living today.
These species interact both with each other and with their physical
environment, over very long periods of time they become modified in
response to environmental pressures and, in turn, they themselves
modify their physical surrounding.

The first living organisms on earth (probably forms similar to
bacteria) are now thought to have arisen more than 3.5 billion year ago
on a planet whose environment was considerably different from that of
the present-day world. The life activities of those early organisms,
feeding upon and reacting with the chemical compounds in the waters
where they first arose were responsible for the creation of the modern
atmosphere, which made possible the emergence of higher forms of life.
The first primitive organisms evolved in a world are devoid of
atmospheric oxygen but rich in carbon dioxide. This carbon dioxide in
turn provided a carbon source for the evolutionary more advanced
photosynthetic organisms. The latters could produce their own food by
utilizing the sun’s energy to convert carbon dioxide and water into
carbohydrates releasing oxygen as a waste product. It was through the
action of such photosynthetic organisms that the earth’s atmosphere

18



gradually became an oxygen-rich one, permitting the development of the
types of life with which we are familiar today. In this way, the life
activities of one group of organisms profoundly altered the environment
and created conditions which facilitated the emergence of other forms of
life. The ability of living things to modify their surroundings and the
tendency of other organisms to respond positively or negatively to such
changes has been a constant feature of evolutionary progression
throughout the ages and remains so today.

X. Find answers to the following questions in the text:

1. Who became the first humans to land on the Moon?

2. In what sense is our Earth extraordinary?

3. Where are the greatest numbers of living things found?

4. How do living species of the biosphere interact with each other?

5. When did the first living organisms on earth appear?

6. What were these early organisms responsible for?

7.What substance provided a carbon source for more advanced
photosynthetic organisms?

8.In what way did the earth’s atmosphere become an oxygen-rich
one?

9. What has been a constant feature of evolutionary progression throughout
the ages and remains today?

XI. Find information concerning the following statements in the text:

1. the impression of the earth on the first humans landed on the moon;

2. the definition of the biosphere;

3. the area with 10 million different species living today;

4. the composition of the first primitive organisms;

5.the role of life activities of one group of organisms in alteration the
environment;

6. the ability of living things to modify their environment.

19



XI1. Think and find arguments to prove that:

1. the Earth is only planet known to support life;

2. 3.5 billion years ago the environment was different from that of the
present-day world;

3. physical environment has become modified in response to environmental
pressures over very long periods of time.

20



UNIT I
ATMOSPHERIC POLLUTION
I. Remember the following words and word combinations from the text:

1. to exercise control over smth - OCYIIECTBIATh KOHTPOJIb
HaJl 4YeM-JI100

2. influx - HaIlJIbIB, TPUTOK
3. consumption of fuel - MOTpeOJICHUE TOTUTHBA
4. discharge - ynanenue, copoc
5. waste products - OTXO/JbI, CTOYHBIC BOJbI
6. to arise problems - C03/aBaTh MPOOIIEMBI
7.supply of air - Mo/1ava BO3yxa
8. to ensure - obecnieunBaTh
9. furnace design - KOHCTPYKITUS TICUn
10. complete combustion reaction - peakius MOJHOTO CTOPaHUS
11.to pollute - 3arpsI3HATH
pollution - 3arpsA3HEHNE
pollutant - 3arpsA3HUTEb
12. accidental leak - cayyaliHas yTeuka
13. spillage - pasnuB
14. storage - XpaHEHHUE
15. transport accidents - TPAHCIIOPTHBIC aBapPHUU
16. toxic by-products - TOKCUYHBIC TOOOYHBIC PO TYKTHI
17.to ignore - ITHOPUPOBATH
18.to encourage - IOJIICP>KNUBATh
19. to strive - CTPEMUTBCS
20.to halt - OCTaHABIIMBATh
21.to deteriorate - YXy/AIIaTh
deterioration - YXYALICHHUE
22.10 impede - MPETNIATCTBOBATH, 3aJICPKHBATh
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I1.Match each word in A with its synonym in B:

A. effect, to exercise, discharge, essential, supply, combustion, potential, to
occur, to lead to, to encourage, deterioration, sufficient;

B. enough, degradation, to support, to result in, to take place, opportunity,
burning, feeding, important, release, to carry out, influence.

I11. Give the Russian equivalents for the following English words and word
combinations:
air pollution effects, sufficient supply of air, complete fuel combination,
secondary pollution, transport accidents, distribution of chemical
pollution, discharge of waste products, furnace design, toxic by-products,
the waste gas.

IV.Find the English equivalents for the following Russian words and word
combinations in the right column:

1. mIpOM3BOACTBEHHBIH MPOIIECC 1. to arise problems
2. IPOM3BOJICTBO BPEAHBIX coeAnuHeHuit 2. to ignore the air pollution
3. BpeIIHbIC BIUSHUS 3. to encourage scientists the
world over
4. yXyJlIeHUe KauecTBa BO3ayXa 4. the air pollution—
health connection
5. 95KOHOMUYECKOE Pa3BUTHE 5. to pose a special hazard
to health
6. co3aBaTh 0COOYIO OMACHOCTh 6. ill effects
IS 37I0POBBST
7. CBsI3b 3arpsiI3HEHUI BO3TyXa 7. economic development
CO 3JIOPOBBEM YEIIOBEKA
8. moIIep)KUBATh YYCHBIX BCETO MHpa 8. deterioration of air quality
9. ITHOPUPOBATH 3arPSIZHCHUS 9. production of harmful
BO3/yXa components
10. co3maBath IpoOIEMBI 10. industrial process
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V. Answer the questions using the words suggested (use the Present Perfect
Tense):

Model: What problem has become a very serious one in modern times?
The problem of air pollution has become a very serious one in
modern times.

1.Why has the discharge of waste products to the atmosphere greatly
increased?

(because of the influx of people into towns and the development of new
industrial processes)

2. What air pollutants have posed a special hazard to public health?

(some harmful compounds)

3. What ill effects has air pollution resulted in?

(eye, nose and throat irritation, chest pains, coughing, headaches, etc.)

4. What has the world public encouraged scientists for?

(halting further deterioration of air quality)

VI.Read the text below carefully to find out problems relating to air
pollution.

Text 3A
POLLUTION OF THE ATMOSPHERE

“If you visit American city,

You will find it very pretty

just two things of which you must beware:

don’t drink the water and don’t breathe the air.”

- Tom Lehrer lyrics from “Pollution”

The effects of air pollution have been noted for centuries, six hundred
years ago legislative control was exercised in Britain over smoke. Now this
problem is becoming much more serious. The influx of people into towns,
accompanied by the development of new industrial processes, has greatly
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increased the consumption of fuel and the consequent discharge of
increasing volumes of waste products to the atmosphere.

In modern times the problems that may arise from the burning of fuels
for heat production are, for the most part, well understood and can be
controlled. The essential principles are to provide a sufficient supply of air,
mix it with the
fuel and ensure that
furnace design allows
adequate time for the
complete combustion
reaction to take place
before discharging
the waste gas.

The potential
for distribution of
chemical  pollution
into the environment exists from accidental leaks or spillages, evaporation
during storage, transport accidents or escape from the manufacturing process
itself. Secondary pollution may occur when materials are used for
formulation of other products or from the evolution of toxic by-products.
Mixtures of pollutants may lead to the production of more (or less) harmful
compounds. These air pollutants pose a special hazard to public health.
Some of the ill effects of air pollution are eye, nose and throat irritation,
chest pains, coughing, difficulty in breathing, headaches, etc. That is why
the world public should not ignore the air pollution — health connection and
encourage scientists the world over who strive to halt further deterioration
of air quality without impeding industrial productivity and economic
development.

Notes:

1. to pose a special hazard - co3maBaTh 0COOYIO OIIACHOCTH

2. for the most part - 6ombIIei YacThIO

3. air pollution-health connection - cBs3b 3arps3HeHMI BO3ayXa CO 310pPOBHEM
4. ill effects - BpenHbIC BIUSHHS
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VII. Answer the following questions about the text:
1. What effects have been noted for centuries?
2. What kind of control was exercised in Britain six hundred years ago?
3. Why has the problem of air pollution become a serious one?
4. What problems may arise in modern times?
5. What are the essential principles of burning the fuel?
6. What are the potentials for distribution of chemical pollution into the
environment?
7. Where may secondary pollution occur?
8. What are the ill effects of air pollution?
9. The world public should not ignore the air pollution-health connection,
should it?
10. Who must halt further deterioration of air quality?

VIII. Fill in the blanks with information taken from the text:
1. Effects ... have been noted for centuries.

2. In modern times problems arise from burning of fuels for ...

3. The potential for distribution of ... into the environment exists from
accidental leaks.

4. Air pollutants ... to public health.

5. World public should encourage scientists who strive to halt ...

IX. Read the text, try to get it as a whole.

Text 3B
AIR POLLUTION

Humans have been coping with a certain amount of polluted air ever
since primitive Homo Sapiens sat by the warmth of a smoky fire in his
Paleolithic cave. An inevitable consequence of fuel combustion, air
pollution mounted as a source of human discomfort as soon as man began
to live in towns and cities. It has become an extremely serious problem on
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a world-wide basis during the past century for two primary reasons: 1) there
has been an enormous increase in world population particularly in urban
areas and 2) since the early 1800s the rapid growth of energy — intensive
industries and rising levels of affluence in the developed countries has led
to record levels of fossil fuel combustion.

Prior to the 20" century problems related to air pollution were
primarily associated in the public mind, at least, with the city of London. As
early as the 13" century small amounts of coal from Newcastle were being
shipped grew, wood supplies diminished and coal burning increased, in spite
of the protestations of both monarchs and private citizens who objected to
i ‘ 5 the odor of coal smoke.
> X - Nevertheless, English
coal consumption
increased even faster
that the rate of
population growth and
by the 19" century
London’s thick ‘“pea-
- soup” fogs had become
a notorious trade-mark

g 4 of the city.
The same conditions which had made London the air pollution
capital of the world began to prevail in the United States as well as during
the 19" and early 20™ centuries. The Chicago City in 1881 passed the
nation’s first smoke ordinance. Pittsburgh, once one of the smokiest
cities in the U.S., was the site of pioneer work at the Mellon Institute on
the harmful impact of smoke both on property and human health. It spite
of gradually increasing public awareness of the problem, levels of air
pollution continue to increase. Although large scale fuel switching from
coal to natural gas and oil has significantly reduced smoky conditions in
many American cities, other newer pollutants — products of the
automobiles — have assumed worrisome levels. Today foul air has
become a problem of global proportions; no longer one has to travel to
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London or Pittsburgh or Los Angeles to experience the respiratory
irritation or the aesthetic distress which a hazy, contaminated atmosphere
can provoke. Nowadays metropolitan areas in the world — New York,
Rome, Athens, Bombay, Tokyo, Mexico City, industrialized and
developing nations alike are gripping with the problem of how to keep
out air clean.

X. Find answers to the following questions in the text:

1. How long have humans been coping with a certain amount of polluted
air?

2. Why did air pollution mount as a source of human discomfort?

3. What are the primary reasons for this?

4. What were problems related to air pollution associated with prior to the
20" century?

5.What had become a notorious trade-mark of London by the 19%
century?

6. What condition relating air pollution prevailed in the United States in the
19" century?

7.What were the reasons of reduction of smoky conditions in many
American cities?

8. What problem has become that one of global importance?

XI. Find information confirming the following statements:

1. an inevitable consequence of fuel consumption is a source of human
discomfort;

2. problems related to air pollution were primarily associated with the city
of London before the 20™ century;

3.the reason why Pittsburgh was the site of pioneer work at the Mellon
Institute on the harmful impact of smoke;

4. products of automobiles have assumed worrisome levels.
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XI1. Say which of the following statements are true according to the text:

1. Air pollution has become an extremely serious problem on a world-wide
basis.

2. As early as the 13" century large amounts of coal from Newcastle were
being shipped into London for fuel.

3. English coal consumption increased even faster that the rate of population
growth.

4.1In 1881 the Chicago City passed the nation’s first smoke ordinance.

5. Large-scale fuel switching from coal to natural gas and oil has increased
smoky conditions in many American cities.
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UNIT IV

AIR POLLUTION

I. Remember the following words and word combinations from the text:

to vary - U3MEHATHCA
various - pa3IUYHbBIN
variety - pa3HooOpasue
2. diverse - pa3HOOOpa3HEbIii
3. air contaminants - 3arpsAI3HUTEIIN BO3AyXa
4. to contribute to - CII0CcOOCTBOBATH, COAEHCTBOBATE
5. torelease - BEIOpAchIBaTh
6. to decay - pasnararb
7. volatile hydrocarbons - JICTY4YHE YTIIEBOJOPOIbI
8. to proliferate - PacpOCTPAHITHCS
9. transportation networks - TPAaHCTIOPTHBIC CETU
10. electric power plant - 3JICKTPOCTAHIIUS
11. to offend - HapyIIaTh
offender - HApYIIUTEIh
12. metal smelters - METAJUIOIJIABUJIBHBIE 3aBOIbI
13. oil refineries - HE()TCOUNCTUTEIILHBIC 3aBO/IbI
14. pulp and paper mill - [IEJUTFOJIO3HO-OyMaxkHas haOprka
15. ranking - KaTeropus, KJacc
16. to cause - BBI3BIBATH
17. exhaust fumes - BBIXJIOITHBIC T'a3bl
18.to have impact on - BO3CHCTBOBATH Ha

I1.Match each word in A with synonym in B:

A. contaminant, amounts, to proliferate, importance, considerable, level, to
release, man-made, plant, various, impact;

B. standard, influence, to liberate, significance, different, works, to spread,
artificial, quantities, pollutant, significant.
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I11. Give the Russian equivalents for the following English words and word
combinations:

air contaminants, pollutant gases, natural origin, volatile hydrocarbons,
man-made emission, offender, transportation networks, oil refineries, plant
species, product of oxidation, exhaust fumes, initial substance, to have
impact on human health.,

IV. Give the English equivalents for the following Russian words and word
combinations in the right column:

1. u3BepIKEHNE BYJIKaHA metal smelter

1.
2. Ta3-MeTaH 2. refuse burning
3. emo103H0-0ymMakHas padbpuka 3. to contribute to air pollution
4. mpuTbHBIE OypH 4. metropolitan areas
5. OoubIIMe KOHIICHTpAIMK 3arps3auTenei 5. sources of air pollution
6. ICTOYHUKH 3arpsI3HECHUS BO3yXa 6. large concentrations of air
contaminants
7. TEppUTOPUU TOPOJIA 7. dust storms
8. cocoOcTBOBaTh 3arpsi3HeHUIo Bo3ayxa 8. pulp and paper mill
9. cxxuranue TBEpPABIX OTXOJIOB 9. methane gas
10. MeTaTOTUTAaBHIIBHBIHN 3aBOJT 10. volcanic eruption

V. Change the sentences into the Present Simple Passive:

Model: Automobiles emit exhaust-fumes into the atmosphere. Exhaust
fumes are emitted by automobiles into the atmosphere.

1. Electric Power Plants burn coal or oil.

2.0ne polluting factory causes contamination of air in the whole
community.

3. The quality of air influences the human health.

4. Plant species produce hydrocarbons.

5. The products of oxidation of exhaust fumes pollute city air.

V1. Read the text below carefully to find out sources of air pollution.
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Text 4A
SOURCES OF AIR POLLUTION

“The inhabitants of planet Earth are quietly
conducting a gigantic environmental experiment.
So vast and so sweeping will be the impacts

of this experiment that, were it brought before any
responsible council for approval, it would be

firmly rejected as having potentially dangerous
consequences. Yet, the experiment goes

on with no significant interference from any
jurisdiction or nation. The experiment in question is
the release of carbon dioxide and other so-called
greenhouse gases to the atmosphere.”

-Wallace Broucker geochemist, Columbia University

Where is all this dirty air coming from?

Not surprisingly, the sources of air pollution are quite diverse and vary
in importance from one region to another.

Some air contaminants are of natural origin: volcanic eruptions, forest
fires, and dust storms periodically contribute large quantities of pollutant

gases and particles to the
atmosphere. Considerable
amounts of methane gas
are released into the air

decays in the absence of
oxygen and some plant ;
species produce volatile

hydrocarbons. However,

matter

most of pollutants come from man-made emission sources which have
proliferated with the development of industries and transportation networks.
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At present the largest sources of air pollution, in order of
Importance, are:

Transportation primary automobiles and trucks.

Electric Power Plants which burn coal or oil.

Industry- the major offenders being steel mills, metal smelters, oil
refineries, pulp and paper mills.

Of less importance now than in the past decade is the contribution
made by heating of homes and buildings and refuse burning. The general
trend toward heating with oil, gas or electricity instead of with coal greatly
reduced pollution from space heating.

Within any one region or community, of course, the relative
Importance of various emission sources may differ from the rankings
noted above. In most metropolitan areas, automobiles contribute by far
to the largest amount of air pollutants: in small towns, by contrast,
significant levels of contamination may be caused by just one polluting
factory.

City air is polluted not only by exhaust fumes but also by the products
of their oxidation often more toxic than the initial substance. One of them is
ozone which is useful in small quantities, but is deadly poisonous in large
concentrations. And, of course, the unfortunate fact is that the quality of air
we breathe has a measurable impact on human health.

Notes:

1. not surprisingly - HeyIUBHUTEIBHO

2. volcanic eruption - u3Bep)keHHE BYJIKaHa

3. to be of natural origin - ObITh IPUPOTHOTO MPOUCKOKIACHUS

4. man-made emission SOUrCes - HCKYyCCTBEHHBIC HCTOYHHUKH BEIOPOCOB
5. instead of - BmecTo

6. of less importance - MeHee BaXKHBIH

7. by far - namuoro

8. by contrast - B mpoTHBOIOJIOKHOCTh

9. in order of importance - B mopsiike BaKHOCTH
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VII. Answer the following questions about the text:

1. What air contaminants are of natural origin?

2. When is methane gas released into the air?

3. What sources do must air pollutants come from?

4. What reduced air pollution?

5. What may significant levels of contamination be caused by?

6. What is the city air polluted by?

7. And, of course, the quality of air has a great impact on human health,
hasn’t it?

VI1Il. Read the sentences which follow and decide whether they are true

or false. Use the following phrases to express your agreement or
disagreement:

Agreement Disagreement

| think so I don’t think so

| believe so I’'m afraid not

| agree on this point I don’t agree on this point
That’s right That’s wrong

1. The sources of air pollution vary from one region to another.

2. There are no air contaminants of natural origin.

3. Methane gas is released into the air when organic matter decays in the
absence of oxygen.

4. The largest sources of air pollution are transportation, electric power plant
and industry.

5. Heating of homes does not contribute to air pollution.

6. City air is polluted only by exhaust fumes of automobiles.

IX. Read the text, try to get it as a whole.
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Text 4B
MAJOR AIR POLLUTANTS

Air pollution, of course, is no single entity; thousands of gaseous
liquid and solid compounds contribute to the atmospheric mess. The nature
of some of these substances

Major sources of pollutants is well-known while others
are only now being studied
and their threat to human
health assessed. The most
common and widespread air
pollutants include 7 which
the federal government
has designated criteria
pollutants requiring the
Environmental Protection
Agency (EPA) to gather scientific and medical information on their
environment and human health effects. These are 7 pollutants for which
National Ambient Air Quality Standards (NAAQS) have been set,
specifying the maximum levels of concentration of these pollutants
allowable in the out-door air. The seven criteria air pollutants are:

Total Suspended Particulates (TSP) — TSP, often refers to simply as
“particulate matter” includes all pollutants which occur either in solid or
liquid form including dust, soot, pollen, and compounds containing nitrogen,
sulfur and metals.

TSP is generated by a wide variety of activities — fuel combustion,
road traffic, agricultural activities, certain industrial processes and natural
abrasion.

Sulfur Dioxide (SO,). The major source of this colorless pollutant gas
Is fuel combustion inasmuch as sulfur is present to a greater or lesser degree
as an impurity in coal and fuel oil. When these sulfur — containing fuels are

~
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burned, the sulfur is oxidized to form SO,. By itself sulfur dioxide is not
harmful, but it readily reacts with water vapor in the atmosphere to form
other sulfur compounds such as sulfuric acid, sulfates which irritate the
respiratory system, corrode metals and kill plants.

Carbon Monoxide (CO). No other pollutant gas is found at such high
concentrations in the urban atmosphere as is the extremely toxic, odorless
and colorless carbon monoxide. Any type of incomplete combustion
produces CO, but the most significant source in terms of urban air pollution
Is automobile emissions. Depending on the concentration of CO in the air
and the length of exposure, inhalation of carbon monoxide can result in
adverse health effects ranging from mild headaches or dizziness at relatively
low levels of exposure to death at high levels.

Nitrogen Dioxide (NO,) is formed when combustion occurs at very
high temperatures. Nitrogen dioxide is the only criteria pollutant gas which
Is colored. It causes lung irritation and can increase susceptibility to acute
respiratory ailments such as pneumonia and influenza.

Ozone (03) — The main constituent of a group of chemical compounds
known as Photochemical Oxidants, ozone and various aldehydes are
considered to be auto-associated pollutants even though they are not emitted
directly from tail pipe into the atmosphere. Instead, these substances form a
complex series of chemical reactions when nitrogen dioxide and
hydrocarbons from auto exhausts react with oxygen and sunlight to produce
chemicals dubbed Photochemical Smog. This colorless gas causes irritation
of the respiratory system, causing coughing, choking and reduced lung
capacity. Ozone also cracks rubber, deteriorates fabrics and causes paint to
fade.

Hydrocarbons (HC) — over 1000 different compounds containing
hydrogen and carbon atoms in various combinations, hydrocarbons include
liquid, gaseous and solid forms. Hydrocarbons are included among the
criteria air pollutants chiefly because of their role as catalysts in the
formation of photochemical smog. In addition to auto emissions major
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contributors to hydrocarbon pollution include vapors from gasoline stations,
oil refineries, painting and dry cleaning operations.

Lead (PB) — Lead is a potent human poison. Lead levels in the general
environment have increased sharply, primarily due to lead — containing auto
emissions. Other sources of environmental contamination include emissions
from metal smelters and lead-containing paints and glazes.

X. Eind answers to the following questions in the text:
1. What substances contribute to atmospheric mess?
2. How are 7 widespread air pollutants designated?
3. What do Natural Ambient Air Quality Standards specify?
4. What do Total Suspended Particulates include?
5. What is the main source of sulfur dioxide?
6. What can you say about the main source of carbon monoxide in urban
atmosphere?
7. What is nitrogen dioxide impact on human health?
8. What does ozone cause?
9. Why are hydrocarbons included among the criteria air pollutants?
10. What is the increase of lead levels in the general environment
due to?

XI.Find sentences characterizing the following:

1. the body responsible for gathering information on the environment and
human health effects;

2. activities by which TSP is generated;

3. products of the reaction of sulfur dioxide with water vapor;

4. the results of inhalation of carbon monoxide;

5. the effect of nitrogen dioxide on human health;

6. the main auto-associated pollutants;

7. major contributors to hydrocarbon pollution;

8. sources of environment contamination by lead.
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XI1. Choose the terms characterizing each air pollutant:
1. total suspended particulates;

2. sulfur dioxide;

3. carbon monoxide;

4. nitrogen dioxide;

5. 0z0ne;

6. hydrocarbons;

7. lead
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UNIT V

NOISE POLLUTION

I. Remember the following words and word combinations from the text:

1.to reveal
2.to view

3. city dwellers — urban residents
4. noise — generating home appliances

5. sale
6. highway

7. office and factory equipment

8. motorized yard tools

9. to purchase
10. projections
11. to estimate
12. average level
13. to be well — acquainted with
14. annoyance
15. irritation
16. to undermine
17. hearing loss
18. exposure to noise
19. physical ailment
20. heart rate
21. high blood pressure
22. headache
23. ulcer
24.10 conduct a study

- IOKa3bIBaTh, 0OHAPYKUBAThH

- paccMaTpuBaTh, CMOTPETH Ha

- TOPOJICKUE KUTEIIH

- OBITOBBIE PUOOPHI,
CO3/IaI0IINE IITyM

- pacnpojiaxa

- OompIIass 1opora, mocce

- opucHOE U 3aBOJACKOE
o0opyi0BaHue

- MOTOPU30BaHHbBIC
WHCTPYMEHTBI

- MOKyTaTh

- MPOEKTHI, TPOTHO3BI

- OLICHUBATh

- CPEOHUN YPOBEHD

- OBITH XOPOIIIO 3HAKOMBIM C

- pazapakeHue

- THEB, pa3JipakeHUE

- pa3pyuiaTh

- IOTEPs CiIyxa

- BO3JICVCTBUE LIIYMOM

- (M3UYECKOE HE3IOPOBBE

- CEpIICYHBIN PUTM

- BBICOKOE€ KPOBSIHOE JIaBJICHUE

- ToJIOBHas 00JIb

- sI3Ba

- IPOBOJUTH UCCIICAOBAHUC
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25.10 assume - IpeANoararh, J0MyCKaTh
26. maternal hormones - MaT€pUHCKHE TOPMOHBI
27. fetal growth - POCT 3apojblIiiia

I1.Match each word in A with its synonym B:

A. study, annoyance, level, issue, to reveal, to view, to purchase, to
generate, hazard, increase, to conduct, undermining, rapidly, to make up,
suggest.

B. to assume, to compose, quickly, investigation, irritation, standard,
problem, to show, to consider, to buy, to create, threat, rise, to carry out,
destruction.

I11. Give the Russian equivalents for the following English words and word
combinations:

to take a Gallup poll, urban residents, noise sources, sales of office and
factory equivalent, home appliances, motorcycles, outdoor noise, population
density, public health hazard, increase of heart rate.

IV.Find the English equivalents for the following Russian words and word
combinations in the right column:
1. IpoBOIUTH UCCIEAOBAHUE

. high blood pressure

. to induce stress

. physical ailment

. hearing loss

. 4-cylinder gasoline engine
. average level of noise

. to be well-acquainted with
. exposure to noise

. physical and psychological
8. pusnueckoe HE3OPOBbHE well-being

. to conduct a study

2. pu3nUecKoe U MCUXOJIOTUYECKOe
0J1arocoCTOsIHUE

3. BO3JIEHCTBHE IITyMOM

4. OBITH XOPOIIO 3HAKOMBIM C

5. cpenHuid ypOBEHB ITyMa

6. 4-IMHAPOBBIN OCH3UHOBBIM

ABHUTAaTCJIb

O© 00 N o Ol A W DN -

7. moTeps ciayxa

[HEN
o

9. BBI3BIBATh CTpECC

10. BEICOKOE KPOBSIHOE JaBIICHHE
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V. Translate the following sentences into Russian paying particular
attention to the Participle I and 1.

1. A Gallup poll taken among urban residents revealed that most city
dwellers consider noise as the most important issue.

2. Projections prepared for the U.S. Department of Transportation estimate
that the number of automobiles will increase by 0,6-0,7% yearly.
3.Hearing loss is the most obvious health threat posed by noise
pollution.

4. Exposure to noise induces physical ailments including an increase in heart
rate, high blood pressure, etc.

5. A study conducted in Japan suggests that expectant mothers, living in
noisy environment are more likely to give birth to underweight babies that
are women from quieter areas.

VI1.Read the text below carefully to find out noise effects upon people’s
health.

Text 5A
NOISE

“An inability to stay quiet ....

Is one of the most conspicuous
failings of mankind.”

- Bagehot, Physics and Politics, 1876

A few years ago a Gallup poll taken among urban residents revealed
that most city dwellers view excessive noise as second only to water
pollution among the environmental issues of greatest concern to them. The
sources of noise are extremely varied and have been rapidly increasing in
number during the past two decades as more cars, trucks and motorcycles
crowd out streets and highways, as more noise — generating home appliances
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and motorized yard tools are purchased, and as sales of office and factory
equipment boom.

For the most part, levels of outdoor noise are directly to population
density — the larger the city, the noisier conditions are likely to be. One of
the two most important sources of excessive community noise, urban
traffic, is expected to increase considerably during the next two decades.
Projections prepared for the U.S. Department of Transportation estimate that
the number of automobiles on the road will increase by 0,6-0,7% yearly and
that average levels of Fig. 13-5
automobile noise will What You Can Do to Quiet Your Home and

. . Yourself from Noise
also rise as diesel
engines and 4-cylindew
gasoline engines make
up an ever — larger
proportion of the motor
fleet.

Inside

1. Install exhaust fan on rubber mounts
Use vibration mounts under electrical ap-

(e

pliances like washer, dryer, and dishwasher
Put foam pads under blenders, mixers, and
other small appliances (also your typewriter!)
Use wall to wall and stair carpeting with felt or
rubber padding to dampen noise.

Use acoustical tile, spaced below ceiling
Install drapes to absorb sound

Buy quiet appliances

Install fioor vinyl or thick linoleum to dampen
sound

mNoo s w

While most people
are well-acquainted
Wlth the feel I ngs Of L: gi;lr;c?tr;.;dxglng(g::age cans with plastic ones
annoyance and irritation Protactng Your Ears

12. Wear ear protectors when you are using very

which unwanted sounds g R

can arouse, noise today Source: Adapted from National Bureau of Standards Handbook 119, **Quieting—

has become a publ |C A Practical Guide to Noise Control, 1976.”’

health hazard because it is invisibly undermining the physical and
psychological well-being of millions of people around the world. Hearing
loss is the most obvious health threat posed by noise pollution but it is by no
means the only one. Exposure to noise induces stress and stress can lead to
variety of physical ailments including an increase in heart rate, high blood
pressure, ulcers and headaches. A study conducted in Japan suggests that
expectant mothers living in noisy environment are more likely to give birth
to underweight babies than are women from quieter areas. It is assumed that
stress caused by high noise levels affected the production of certain maternal

hormones responsible for fetal growth.

Outside
9. Eliminate noise leaks in walls by sealing holes
or cracks
10. Caulk windows and install storm windows to cut
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Notes:

1. Gallup poll - onpoc o61IECTBEHHOTO MHEHUS

2. for the most part - Gonblei 4acThIO

3. US Department of Transportation - Jlemaprament Tpancrnopta CILIA
4. public health hazard - omacHocTh 17151 370pOBBS

5. to give birth to underweight baby - poauts HegOHOIIIEHHOTO peOEeHKA

VII. Answer the following questions about the text:

1. What did a Gallup poll reveal?

2. What are the sources of noise?

3. What are the levels of outdoor noise related to?

4. \What do projections prepared for the U.S. Department of Transportation
estimate?

5. What has noise become today?

6. How can noise affect human health?

7. What does a study conducted in Japan suggest?

VIII. Think and say about:

1. sources of noise pollution;

2. reasons of increase of outdoor noise;
3. noise effect on human health.

IX. Read the text, try to get it as a whole:

Text 5B
NOISE CONTROL EFFORTS

The most encouraging prospects for countering the growing problem
of noise is based on increasing awareness of the problem and the will deal
with it. A step forward was taken in 1978, when member countries of the
Organization of Economic Cooperation and Development formulated
proposals for future noise abatement policies. They recognized the
importance of the control of noise at source and publicity of the performance
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of appliances in this respect as part of a general plan to improve
consciousness and education of the public. Emphasis was given to the
development of progressively more stringent standards.

Noise in industry can be controlled in many instances, without
unreasonable levels of expenditure. Such a program has been undertaken at
a Swedish factory. Finance was allocated over a period of several years
for the improvement
of working conditions,
including noise surveys,
remedial works and
follow-up  monitoring.
The incentive to produce
quiet machines has been
greatly promoted by
purchasers demanding
that they meet specified
acoustic  performance
standards. The program
envisages 8 db (A) reduction in noise emission from a machine, achieved at
a cost representing only 0,5% of the initial price, demonstrating that
improvements need not always be costly.

Cost remains a problem, however, in dealing with road traffic noise.
Vehicle noise arises principally from the engine and mechanical
components, including the cooling fan and from tires and exhaust systems.
Progress in the design of quieter vehicles is expected to provide some relief
as long as traffic flows do not increase but it will take many years for the
effect to spread throughout the total vehicle population.

Aircraft noise imposes a considerable burden on the community as
well. Britain is a small country with limited scope for sitting airports away
from urban areas and, compared with the United States, aircraft cause more
annoyance per passenger mile.
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But railway noise is less annoying than similar levels from other
transport sources. One possible explanation is that mankind has learned to
live with railways for a long time.

So noise is a potential hazard to physical health. There is clear
evidence that levels in excess of 90 db (A) received over an extended
period are injurious to hearing and damage may be sustained much
earlier at higher levels.

X. Find answers to the following questions in the text:
1. What step forward was taken by the Organization of Economic
Cooperation and Development in 1978?
2. What did they recognize?
3. What was emphasis given to?
4. What kind of a program has been undertaken at a Swedish factory?
5. What does the program envisage?
6. What does vehicle noise arise from?
7. What is the role of aircraft noise in the life of the community?
8. Where does aircraft cause more annoyance in Great Britain or the
USA?
9. Why is railway noise less annoying than similar levels from other
transport sources?

10. Which noise levels are injurious to hearing?

XI.Find information concerning the following statements in the
text:

1. noise in industry can be controlled in many instances;

2.such a program includes improvement of working conditions;

3.the program envisages that the improvements need not be always
costly;

4. aircraft noise imposes a considerable burden on the community;

5. noise is a potential hazard to physical health.
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XI1. Think and find arguments to prove that:

1. control of noise is a part of a general plan to improve consciousness and
education;

2. purchasers of giant machines demanded that they met specified acoustic
performance standards;

3. vehicle noise arises principally from many sources.
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UNIT VI

RADIATION

I. Remember the following words and word combinations from the text:

1. electro-magnetic radiation - QJICKTPOMATrHUTHAS PaIuaIUs
2. visible light - BUAUMBIA CBET
3. tanning - 3arap
4. cause of burns - IPUYHHA 0KOTOB
5. skin cancer - paK KOXu
6. infra — red radiation - nH(ppakpacHOE U3ITyICHHUE
7. to be associated with - OBITh CBSI3aHHBIM C
8. furnace operation - paboTa meun
9. welding - CBapKa
10. tinted lenses - TEMHBIC JIUH3BI
11. laser beams - Iy4H Jia3epa
12. setting out construction works - Hajmaznka CTPOMTENIBHBIX PabOT
13. accurate alignment - TOYHAs PETyJIMPOBKA
14. to range - K0J1€0aThCs B U3BECTHBIX
npenenax
15. retina of the eye - ceTyarTka riasa
16. adequate warning signs - COOTBETCTBYIOIIINEC 3HAKH
IPeTyTIPEKACHHS
17. microwave oven - MUKPOBOJIHOBAs 1€Yb
18. catering industry - 00I1IECTBEHHOC MUTAHKE
19. microwave irradiation - MEKPOBOJTHOBOE U3JTyYCHHE
20. to define risk zones - OIIPEICITUTEIb 30HbBI PUCKA

I1. Match each word in A with its synonym in B:
A. familiar, common, operation, to emit, to result in, to associate, cause, to
change, hazard, to view, oven;
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B. furnace, to watch, danger, to vary, reason, to connect, to lead, to radiate,
work, general, known.

I11. Match adjectives in A with nouns in B and translate the phrases into
Russian:

A. visible, infra-red, ultraviolet, industrial, high, various, considerable,
harmless, severe, safe, nervous, adequate;

B. light, radiation, hazard, intensity, stages, distance, destruction,
instruments, system, signs.

IV.Find the English equivalents for the following Russian words and
word — combinations in the right column:

1. QJICKTPOMAIrHUTHOC U3JIYUCHHC

. long exposure

. catering industry

. to define risk zones

. microwave oven

. warning signs

. retina of the eye

. skin cancer

. setting out construction works
. ultraviolet light

. laser beams

. furnace operation

. a familiar cause of burn

. electro-magnetic radiation

2. U3BECTHAsl MPUYMHA 0XKOTa

3. paboTta neuu

4. my4uw J1azepa

5. ynbTpadroIETOBBIN CBET

6. HaKJIaJKa CTPOUTENBHBIX PabOT
7. pak KOXu

8. ceTyarka riasa

O© 00O N O O h WO DN B

9. 3HaKuW peayPEKIACHUSI

[HEN
o

10. MUKPOBOJIHOBAS TI€Yb

[HEN
[HEN

11. onpenensaTs 30HbI PUCKA

[HEN
N

12. o0111ecTBEHHOE TUTAHUE

[HEN
w

13. utnTenbHOE BO3AEHCTBUE

V. Translate the following sentences into Russian. Define the types of
Subordinate Clauses.

1. All forms of electro-magnetic radiation are dangerous if the intensity is
too high.

2. Ultraviolet light which causes tanning of the skin is a familiar cause of
burns.
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3. Exposure to ultraviolet light results in melanoma, a type of skin cancer
which is more common to persons living in countries where the sunlight is
very strong.

4. Laser beams are now in common use for setting out construction works
where accurate alignment of structures is necessary.

5. Protection of the skin is important particularly when it is necessary to view
furnace operations.

VI.Read the text below carefully to find out different kinds of radiation and

their effects on people’s health.

Text 6A
RADIATION

""The release of atom power
has changed everything except
one way of thinking."

- Albert Einstein

All forms of electro-magnetic radiation, even visible light, are
potentially dangerous if the intensity is too high. Ultraviolet light, the
component of sunlight which causes tanning of the skin is a familiar cause
of burns (sunburn).

Exposure to ultraviolet light results in melanoma, a type of skin cancer
which is more common to persons who live in countries where the sunshine
Is particularly strong.

Infra-red radiation is a common industrial hazard, being emitted
by any red — hot material, so is frequently associated with furnace
operations and welding. The radiation causes skin burns similar to the
various stages of sunburn and, after very long exposure, cataracts in
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the lenses of the eyes. Protection of the skin is therefore important,
also the use of tinted lenses, for example, when viewing furnace
operations.

Laser beams are now in common use for setting out construction
works where accurate alignment of structures over considerable distances is
necessary. Laser beams vary in hazard according to frequency and power
and the effects may
range from harmless
to severe destruction
of tissue, especially
the retina of the eye.
Protection consists of
the selection of the
safest instruments, the
separation of the beam and personnel by barriers and adequate warning
signs.

Microwaves are being used around airfields in association with radar
and other communications equipment and in the catering industry as the
use of microwave ovens becomes more popular. Microwaves range in
length from about 1 mm to 1 m or a frequency of 300 MHz to 300 GHz.
Changes in the central and peripheral nervous systems have been observed
as a result of microwave irradiation. Protection of exposed individuals is
difficult and is best achieved by limiting the numbers of people exposed and
defining risk zones of radiation.

[ X Y
a8/

Notes:

1. to be in common use - 00BIYHO KUCIOJIB30BATHCS
2. similar to - nomo6HO

3.according to - coriacHO, B COOTBETCTBHH

4. in association with - B couetanuu ¢
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VII. Answer the following questions about the text:

1. Why is electro-magnetic radiation dangerous for man?
2. What is a familiar cause of burns?

3. What does exposure to ultraviolet light result in?

4. \What persons is the skin cancer common to?

5. What kind of radiation is a common industrial hazard?
6. Where are laser beams used?

7. How do laser beams vary?

8. What does protection against radiation consist of?

9. How are microwaves being used now?

VI1IIl. Read the sentences which follow and decide whether they are true

or false. Use the following phrases to express your agreement or

disagreement.

Agreement Disagreement

| think so I don’t think so

| believe I’m afraid not

| agree on this point I don’t agree on this point
That’s right That’s wrong

1. Visible light is not dangerous for human health.

2. Exposure to ultraviolet light results in skin cancer.

3. Infra-red radiation is a common industrial hazard.

4. The radiation causes cataracts in the lenses of the eyes.

5. Laser beams vary in hazard according to frequency and power.
6. Microwave ovens are not widely used in our homes.
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IX. Read the text, try to get it as a whole.

Text 6B

RADIATION BALANCE

In addition to providing the major source of certain chemical elements
necessary for life, the atmosphere performs a vital role in controlling the
earth’s surface environment by regulating both the quality and quantity of
solar radiation which enters and leaves the biosphere.

The source of all energy on earth, of course, is the sun, but solar energy
can be subdivided into several categories, depending on wave length of the
various forms of radiation involved: ultraviolet rays, visible light rays and
infrared rays (heat).

These forms of electromagnetic radiation travel outward from the sun
at a rate of 186.000 miles (3000.000 km) per second, taking slightly over 9
minutes to reach the earth. Although none of sun’s energy is lost as it travels
through space, once it begins to penetrate earth’s atmosphere, both a
depletion and diversion of solar radiation begin to occur.

Most of the
Ultraviolet radiation | ket
: . FOR EARTH’S
present in sunlight is ATMOSPHERE

absorbed by the
ozone layer as it
passes through the

stratosphere. ~ The Hoat sty :
ozone layer itself T a4l
is actually created by
ultraviolet light since
UV radiant energy
causes ordinary oxygen molecules to break apart releasing single atoms of
oxygen which then react with intact oxygen molecules to form ozone.
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Since ultraviolet radiation can have serious adverse effects on
living organisms, the existence of ozone layer is of great biological
significance.

Visible light rays and infrared radiation penetrate through the
upper stratosphere unaffected by the ozone layer. However, as the
atmospheric gas molecules increase in density closer to the earth, these
molecules cause a random scattering of the incoming visible light
waves. Entering the troposphere, additional scattering and reflection of
visible light waves occur due to contact with dust particles and clouds.
Some amounts of incoming solar radiation are lost by reflection from
the upper surfaces of clouds, oceans or from the land. This heat
adsorption results in the loss of as little as 20% of the incoming solar
radiation. On a global yearly average it is estimated that the earth-
atmosphere system absorbs about 68% of total incoming solar radiation,
32% of it being lost.

In order to maintain a global balance, energy absorbed by the earth
from incoming sunlight must be equaled by outward radiation of energy
from the earth’s surface. While incoming and outgoing units of radiation
are often not in balance at any one particular time and place (indeed, such
unbalances provide the forces behind, our constantly — changing weather
patterns), an equilibrium of such units for the world as a whole during any
given year exists resulting in the maintenance of annual average global
temperatures which fluctuate very little from year to year. One of the most
pressing concerns among atmospheric scientists today is that human
activities may be altering the global radiation balance in ways which may
have far-reaching climatic consequences.
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X. Find answers to the following questions in the text:

1. What role does the atmosphere perform in controlling the earth’s surface
environment?
2. What is the source of all energy on earth?
3. What categories can the solar energy be subdivided into?
4. How do these forms of electromagnetic radiation travel?
5. What happens when solar energy begins to penetrate earth’s
atmosphere?
6. In what way is the ozone layer created?
7. Why is the ozone layer of great biological significance?
8. When do scattering and reflection of visible light waves occur?
9. What does the heat absorption result in?
10. What is it necessary to do for maintenance of global balance?
11.What is one of the most pressing concerns among atmospheric
scientists?

XI.Find information confirming the following statements:

1. the atmosphere regulates both the quality and quantity of solar radiation
which enters and leaves the biosphere;

2. the various forms of radiation involve ultraviolet rays, visible light rays
and infrared rays;

3. the ultraviolet radiation present in sunlight is absorbed by the ozone layer
as it passes through the stratosphere;

4. ultraviolet radiation can have serious adverse effects on living
organisms;

5. the reasons of additional scattering and reflection of visible light waves
entering the troposphere;

6. the ways of maintaining global radiation balance.
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XIl. Say which of the following statements are true according to the

text:
1. the source of all energy on earth is the sun;

2. the sun’s energy is lost as it travels through space;

3. ultraviolet radiant energy causes ordinary oxygen molecules to break
apart;

4. visible light rays and infrared radiation penetrate through the upper
stratosphere;

5. incoming and outgoing units of radiation are often in balance.
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UNIT VII

FOOD

I. Remember the following words and word combinations from the text:

1. to acquire understanding - TOCTUTaTh IOHMMaHHs
2. food hygiene - TUTHEHA MIPOIyKTOB MUTAHUS
3. to appreciate - OLICHHBATh
4. public concern - 3a00Ta OOIECTBEHHOCTH
5. food supply - CHa0)KCHHE MPOTYKTAMHU MTUTAHUS
6. pesticide residues - OCTaTK! HECTULINI0B
7. harvesting processing - mepepaboTKa ypoKas
8. to make efforts - IPEeITPUHUMATD YCUITHS
9. to incorporate - BKJIIOYATh
10. food additives - NIUILIEBBIE JOOABKHU
11. to modify - BUJIOU3MCHSATD
12. nutritive value - IUTATENbHAS LIEHHOCTh
13. to be suspicious of - OBITH TIOJIO3PUTEITEHBIM
14. adverse effect - BpEJHOE BO3JICHCTBHE
15. lecithin - JEUTAH
16. to improve - yJIy4IlaTh
17. to quarrel - IPUAMPATHCS, CTIOPUTH
18. carcinogenic - KaHIICPOTCHHBIN
19. texture - MaKpoO- UJIM MUKPOCTPYKTYypa
20. readily available - JICTKOJOCTYITHBIH

I1.Translate the following word combinations into Russian:

food contaminants, adverse effect, pesticide residues, nutritive value, human
health, food supply, carcinogenic substance, natural sources, food hygiene,
food additives, to make efforts, food microbiology, the number of chemicals,
to process crops.
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I11. Find the English equivalents for the following Russian words and word
combinations in the right column:

1. mocTHYb MIOHMMAHUS . food hygiene

. contamination

. cosmetic purposes
. natural vitamins

. readily available

. to be suspicious of additives

2.3a00Ta 00IIECTBEHHOCTH
3. IpUCYTCTBUE 3arpsi3HUTENEH
4. cTaaus ymakoBKH

5. TOKCUYHEBIE BEIIECTBA

o O B WO DN B

6. OBITH MOAO3PUTETHHBIM

OTHOCHUTEIBHO T00aBOK

7. IETKOOCTYITHBIN 7. toxic substances

8. MpUPOHBIC BUTAMUHBI 8. packaging stage

9. KOCMETHYECKHUE TENH 9. the presence of contaminants
10. 3arpsi3HeHHE 10. public concern

11. ruruena npoaykroB nutanus 11, to acquire understanding

IV. Match each word in A with its antonym in B:
A. to reduce, to improve, natural, expensive, presence, understanding,
adverse, to incorporate, human, toxic;

B.non-toxic, inhuman, to exclude, favorable, misunderstanding, synthetic,
to deteriorate, absence, to increase, cheap.

V. Translate the following sentences into Russian with the Passive
Voice:

1. A clear understanding of microbiology and chemistry of food has been
acquired quite recently.

2. Every effort should be made to keep out food as free from contamination
as possible.

3. Many substances that can be termed “additives” have been in use for
thousands of years.

4. Lecithin is used to achieve the desired consistency in products.
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5. Some food additives are factory made but are chemically the same as their
natural analog.

VI.Read the text below carefully to find out different kinds of food
contaminants.

Text 7A
FOOD QUALITY

“There was never the least attention paid

to what was cut up for sausage; there would

come all the way back from Europe old sausage
that had been rejected, and that was moldy and white —

it would be dosed with borax and glycerine, and dumped into the
hoppers, and made over again for home consumption”.

- The jungle by Upton Sinclair, 1904

Although a clear understanding of the microbiology and chemistry of
food has only been acquired in comparatively recent times, the principles of
food hygiene have long been appreuated and applied.

Within recent years i
the main public concern |
regarding food quality
is the presence of @
contaminants and additives &
in our modern food supply. {4

Food contaminants &
are substances accidentally
incorporated into food.
They include dirt hair, 2 7N D 2 8
insect fragments, pesticide residues, etc, which are mtroduced into food
during the harvesting processing or packaging stage. Certainly every effort
should be made to keep our foods as free from contamination as possible,
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however, it has never been and probably never will be, possible to grow
harvest and process crops that are totally free of natural defects.

The other group of food contaminants incorporates many food
additives, substances intentionally added to food to modify its taste,
color, texture, nutritive value, appearance, resistance to deterioration,
etc. Many food products could not exist in a world free of additives.
Nevertheless, many people are suspicious of additives with long
unfamiliar names.

However, there’s nothing evil about using additives because they have
no adverse effect on human health and perform a useful function. Many
substances that can be termed “additives” have been in use for thousands of
years — sugar, salt and spices constitute just a few examples. Some additives
come from natural sources, for example, lecithin, derived from soybeans is
used to achieve the desired consistency in products such as cake mixes, ice
cream and chocolate milk. Other food additives are factory — made but are
chemically the same as their natural analogs. The synthetic vitamins and
minerals added to foods to improve nutritive value are examples of these;
identical in chemical composition to natural vitamins and minerals found in
food, they are used because they are less expensive and more readily
available.

Most people don’t quarrel about additives used for these purposes. The
concern of scientists is to reduce the number of chemicals used as food
additives for purely cosmetic purposes because many of them are toxic,
carcinogenic, or both.

Notes:

1. nothing evil - Hruero gypHOro

2. within recent years - B mocieiH1e roIbl
3. accidentally — ciygaitno

VII. Answer the following questions about the text:
1. The principles of food hygiene have long been applied, haven’t they?
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2.What is the main public concern regarding food quality within recent
years?

3. What are food contaminants?

4. What do they include?

5. What is the other group of food contaminants?

6. What function do additives perform?

7. What do additives come from?

8. What is the concern of scientists relating food additives?

VIII. Fill in the blanks with information taken from the text:
1. Food contaminants are substances ... into food.

2. Certainly every effort ... to keep our food as free from contamination as
possible.

3. Many food additives ... to food.

4. Some people are suspicions of additives with ...

5. There is ... about using additives.

6. The synthetic vitamins and minerals are added to food to ...

IX.Read the text, try to get it as a whole.

Text 7B

FOOD

Food can be a vehicle for the transmission of pathogenic organisms by
both toxic and infective mechanisms. Toxic food poisoning occurs when
body tissues are subjected to the toxins or poisonous waste products, arising
from the previous multiplication of bacteria in food. Infective food
poisoning is due to specific food — borne infections and parasitic infections
involving attacks on the body by active hostile agents.

The most common source of toxic food poisoning is the
staphylococcus group of organisms, frequently found is abscesses and
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infected cuts and often carried without apparent ill-effect in the nasal
secretions of many people. Given an appropriate high — protein growth
medium, such as meat or milk products and a suitable temperature,
5-60°C, exponential growth takes place. Once the toxins are produced
they are stable even at temperatures which are high enough to destroy the
parent bacteria and may not be broken down even at 100°C. They survive
cooking processes as well as refrigeration. This group is a strong
candidate for suspicion in any case showing symptoms of abnormal pain.
The condition is very rarely fatal but risks increase in the young, the aged
and those already in poor health.

By far the most serious form of toxic food poisoning of bacterial
origin is caused by clostridium botulinum — botulism. The organism is
widely distributed in the environment and contamination of raw food is
not uncommon, but heat treatment during processing is usually sufficient
to kill the bacteria, though not
. necessarily any spores. Production
-f of toxin, which is one of the most
_. powerful poisons known requires a
% long period of storage under
anaerobic conditions with
abundant moisture and more than
- moderate acidity. Good canning
practice will ensure the destruction
of C botulinum by holding the
< entire contents of the can above the
~organism’s thermal death point of
116°C for 10 minutes, or higher
temperatures for less time. Cases
of botulism, which involve severe
.?,g and often fatal neurotoxin effects
are generally assomated Wlth unsatisfactory canning techniques. The toxin
can, however, be destroyed by subsequent heating.
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Preservation techniques have, from the earliest times, helped the
restricted seasonal availability of food. Dehydration, by removing
moisture deprives microorganisms of a pre-requisite to growth, and in
early times was accomplished through sun and air. Modern industry
makes wide use of accelerated freeze-drying, in which the water content
of quickly frozen products is sublimated directly to the vapor state
preserving the cellular structure of the food. Pickling in vinegar or brine
Is a traditional method of creating an environment inhospitable to spoilage
and pathogenic organisms.

Pasteurization involves relatively mild heat treatment of milk and
other beverages to destroy likely pathogens and reduce the population of
spoilage organisms.

Sterilization, by employing higher temperatures, greatly extend
storage life and still higher temperatures of ultra-heat treatment enable milk
to be kept for months without refrigeration. The sterilization of bacterial
populations at a low level by deep-freezing has been practiced for decades
commercially and now finds wide domestic application.

Irradiation is carried out to inhabit the sprouting of vegetables as well
as to destroy pathogenic organisms and insect pest.

These valuable techniques have been supplemented by chemical
preservation and further substances have been developed to improve flavor,
texture and appearance.

X. Eind answers to the following questions in the text:

1. When does toxic food poisoning occur?

2. What is the most common source of toxic food poisoning?

3. Under what conditions does toxins growth take place?

4. Can toxins be broken down at 100°C?

5. What is the most serious form of toxic food poisoning of bacterial origin
caused by?

6. What process is usually sufficient to kill bacteria?

7. What techniques will ensure destruction of C botulinum?
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XI.Eind sentences characterizing the following:

1. food as a vehicle for transmission of pathogenic organisms;

2. the conditions of survival of toxins in food;

3. the bacterial origin of toxic food poisoning;

4.food preservation techniques preventing microorganisms growth in
food;

5. the role of pasteurization and irradiation in preservation of food.

XI1. Choose the terms relating to creation of environment inhospitable to
spoilage and pathogenic organisms by means of:

1. heat treatment;

2. canning practice;

3. dehydration;

4. pasteurization;

5. sterilization;

6. irradiation.

62



UNIT VIII

WATER RESOURCES

I. Remember the following words and word combinations from the text:

1. water supply - BOJIOCHA0KCHHE
2. magnitude - pa3Mep, BeJIMYMHA
3. precipitation - OCaJIKH, OCAXKJICHUC
4. evaporation - HCTIapeHHE
5. to transpire - IOTETh
transpiration - TpaHCTIIMPALIUS, TOTCHHUE
6. to contribute to - COJIENCTBOBATH, CIIOCOOCTBOBATH
7. runoff - CTOK, IOBEPXHOCTHBII CTOK
8. ground storage - aKKyMYJIUPOBAHHUE MOI3EMHBIX BOJI
9. to fill demands - YIOBJICTBOPSATH MOTPEOHOCTH
10. to store - XpaHHUTh
storage - XpaHEeHue, HaKOIUICHUE
11.to consume - IOTPEOJIATH
consumption - moTpeOJICHHE, Pacxo/
12. toilet flushing - CMBIB TyajeTa
13. sewage system - CICTEMa CTOYHBIX BOJ
14. irrigation - OpOIIICHHE, TTOJINB
15. to mention - YIOMHUHATh, CChUIATHCS HA
16. domestic use - X035HUCTBEHHOE MCIIOJIb30BaHUE
17. municipal system - MyHHIIMTTAJIbHAS CUCTEMA
18. well - KOJIOJIEI]
19. municipal supply - cHa0)KeHrEe MYHUIIUITAIbHOTO
XO035IMCTBA
20. fire extinguishing - TYIIIEHUE TI0’Kapa
21.to maintain - OJJICP’)KUBATh, COXPAHATh
maintenance - Mo JIep KaHKUe, COXPaHCHHE
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22.to withdraw - YAAJATh

withdrawal - yIaJICHHE
23. household purposes - 1IEJIA JOMAIITHETO XO3SUCTBA
24. garden sprinkling - IIOJIMBKA caja

I1. Match each word in A with its synonym in B:

A. magnitude, vaporization, demands, vapor, use, to be concerned with,
municipal, to keep to mind, to sprinkle, to call, main;

B. principal, to water, to name, to deal with, urban, to remember, utilization,
steam, needs, evaporation, value.

I11. Give the Russian equivalents for the following English words and word
combinations:

water supply, sewage system, household purposes, ground storage, actual
consumption, surface runoff, garden sprinkling, fire extinguishing, well
supply, public-building use, municipal system.

IV.Find the English equivalents for the following Russian words and word
combinations in the right column:

. transpiration

. irrigation

. water consumption

. toilet flushing

. maintenance of public parks

1. IMPOMBINIJICHHOC UCITOJIb30BAHHC

8. MBITBE yJIHII

1. coneprkanue oOmecTBeHHbIX mapkoB 1. washing dishes
2. CMBIB TyajeTa 2. to fill demands
3. moTpebieHue, pacxo BOIbI 3. withdrawal
4. monuB 4. street cleaning
5. morenue 5. industrial use
6. ocaaku 6. precipitation

7

8

9

9. ynanenue

[HEN
o

10. y1oBAETBOPSITH TOTPEOHOCTH

[N
[N

11. MbITBbE TOCYABI
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V. Each sentence is the answer to a question. Make the question with the
interrogative word suggested.

Model: Almost three-fourths of the total precipitated water is returned to the
atmosphere by evaporation (How much).

How much water is returned to the atmosphere by evaporation?

1.You try to put the water near the plant roots when you sprinkle your
garden (when).

2. Irrigation is a consumptive use of water because water is lost to further
use (why).

3. Water in the home is used for drinking, cooking, washing clothes, dishes
and bathing (what for).

4.The largest use of water from municipal systems is by industry
(what).

5. Fire extinguishing, street cleaning are the other classes of water use (what).

VI.Read the next below carefully to find out existing water resources and
their use.

Text 8A

AMOUNT OF WATER AVAILABLE
AND ITS PRESENT USE

“All the rivers run into the sea; yet the sea
is not full; to the place from whence the rivers

come, thither they return again’
- Ecclesiastes 1:7

Let us consider the magnitude of total water supply and its relation to
present use.

Each country receives water as precipitation. Almost three-fourths of
the total precipitated water is returned to the atmosphere by evaporation and
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transpiration. The remaining one-fourth contributes to runoff and ground
storage and constitutes the water available for withdrawal use. Water that
goes into ground storage or surface runoff is the total supply available to fill
human demands.

How much is used for various purposes? When water use is discussed,
one must keep in mind that some uses result in actual consumption or loss
of water to the atmosphere as vapor. For example, when you sprinkle your
garden you try to put the water near the plant roots. Because water taken by
the plant is transpired to the atmosphere as vapor, the water is consumed or
' : === |ost to further use by
man. Irrigation may,
therefore, be called
! a consumptive use
% because to a great
= extent water is lost
% to further use.

In  contrast,

* water used for
. =< normal household
B purposes such as
bathing, dishwashing, and toilet flushing is not consumed but must be
returned to the surface streams through the sewage system. For this reason
municipal and industrial uses are considered generally no consumptive in
contrast to irrigation, which is the largest consumptive use.

We are always most concerned with things which apply to us
individually. In discussing water use it is necessary, therefore, to mention
some details of water use in the home. Water in the home is used for
drinking, cooking, washing clothes and dishes, and bathing. The second
principal use is for toilet flushing and a third is lawn and garden sprinkling.
Together these are called domestic use.

Though we think of water use in the home as the principal reason for
having a municipal system, the largest use of water from municipal systems
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IS by industry. There are many industrial plants which find it more
economical to buy water from the city than to provide individual supplies
from wells or reservoirs.

Besides domestic and industrial uses there are two other main classes
of water use of municipal supplies. This includes fire extinguishing, street
cleaning, public-building use, and maintenance of public parks.

Notes:
1. to keep in mind - noMHHUTH
2. in contrast - Mo cpaBHEHUIO C, B TPOTUBOIMOIOXKHOCTh YeMY-THO0

3.1t0 a great extent - B 3HAYUTEIHHOMN CTETICHU

VII1. Answer the following questions about the text:

1. In what form does every country receive water?

2. How much water is returned to the atmosphere by evaporation?
3. What is the actual consumption of water?

4. What is water used for in the normal household?

5. What is the largest consumptive use of water?

6. What is the second principal water use in our homes?

7. What is the largest use of water from municipal systems?

8. What are other two main classes?

VIII. Think and say about:

1. sources of total water supply;

2. water used for household purposes;
3. industrial use of water.
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IX. Read the text, try to get it as a whole.

Text 8B
PURE WATER

The importance of clean water supplies to the health of the community
can hardly be overstressed and, worldwide, remains a substantial public
health problem. Obviously, drinking water must be of high quality and
present no risk to the consumer by its chemical, biological or micro-
biological content.

Only a small proportion of daily water consumption is attributable
to drinking, but personal washing, laundering and food preparation
all require pure water supplies for the protection of health. The carriage
of sewage is another important facet of the relationship of water
to health.

Water is constantly in the process of being recycled by nature
evaporation from rivers, lakes and oceans leading to precipitation and
providing fresh distilled supplies to the earth's surface. Bacteria play a key
role in breaking down
polluting matter and
rendering it innocuous
~and their activities
which are undertaken
quite  naturally in
water courses have
been harnessed for
useful application in a
concentrated way in
sewage treatment plants. The consumption of water in industrialized
countries now amounts to 200-500 I. per person per day and clearly, nature
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requires some assistance in the purification cycle, faced with the quantity of
waste water from both personal and industrial use which this volume of
consumption implies.

The manifold sources of water supplies - reservoirs , wells, rivers - are
all subjected to pollution which must be dealt with before the water is fit for
use.

Rivers, in particular, may be subject to a lengthy list of possible
pollution sources, with wide diversity in the nature of the
contaminants.

Industrial waste discharges: acids, alkalis, metals, salts, product
waste, all other forms of chemical pollution, rinse water, spillages.

Sewage disposal: suspended/dissolved organic material, inorganic
material, microorganisms, detergent, metals.

Tip leachate: organic material decomposing matter, dumped
materials.

Drainage from surface: grit, oil, tar, spilt, chemicals.

Agricultural waste: organic material, pesticides, fertilizers.

Thermal pollution: detrimental to the reproduction, growth, freedom
of movement and healthiness of fish.

Here are some examples showing how various contaminants in
drinking water can affect human health.

In New Delhi, India, drinking water from a river contaminated with
untreated sewage led to an epidemic of 28.000 cases of infectious hepatitis.
Although the water had been filtered and chlorinated to kill bacterial
pathogens, the hepatitis virus survived this treatment, resulting in the disease
outbreak.

In Perham, Minnesota, eleven out of thirteen employees at a new
office — warehouse complex became seriously ill with gastrointestinal
problems soon after beginning work in the recently opened premises. Two
of the victims had to be hospitalized and were diagnosed as suffering from

69



arsenic poisoning. It was subsequently discovered that the new well which
had been drilled to supply the building with drinking water was located just
20 feet from a long — forgotten village dump where almost 40 years earlier,
farmers had dumped approximately 50 pounds of arsenic — containing
grasshopper bait. At one spot arsenic concentration in the soil was as high
as 40%, while an analysis of well water supplies showed arsenic
concentrations of 21.000 parts per billion (safe drinking water standards for
arsenic are set at 50 ppb).

X. Eind answers to the following questions about the text:

1. What is a substantial public health problem nowadays?

2. What kind of water is required for personal washing, laundering and food
preparation?

3.Water is constantly in the process of being recycled by nature,
isn’t it?

4. What role do bacteria play in breaking down polluting matter?

5. What is the consumption of water in industrializes countries?

6. Why does nature require some assistance in the purification cycle?

7. What are the pollution sources of rivers?

8. Give some examples of drinking water contaminants effect on human
health?

XI.Find information concerning the following statements in the text:

1. the importance of clean water supplies to the health of the community can
hardly be overstressed worldwide;

2.drinking water must be of high quality and present no risk to the
consumer;

3. the carriage of sewage is another important facet of the relationship of
water to health;

4. water sources supplies are all subjected to pollution;
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5.evaporation from rivers, lakes and oceans leads to precipitation and

provides fresh distilled supplies to the earth’s surface.

XII. Think and find arguments to prove that:

1.only a small proportion of daily water consumption is attributable to
drinking;

2. pure water supplies are required for the protection of health;

3. nature requires some assistance in the purification cycle;

4.reservoirs, well and river may be subjected to different pollution

sources.
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I. Remember the following words and word combinations from the text:

UNIT IX

WATER POLLUTION

1.
2.
3.
4,
S.
6.
7.

10.
11.
12.

13.
14,
15,
16.
17,
18.
19.

20.
21,

impurities - IPUMECH
suitability - IPUTOJHOCTD
palatability - IPUSITHBIN BKYC
solvent - pacTBOPHTEIIbH
to pick up - moadupaTh, MPUHUMATH
to cleanse - YHCTHUTH
sediment - 0CaJloK
sedimentation - OCaXKJI€HNE, OTCTAUBAHUE

. to believe - IyMaTh, 10JIaraTh
belief - MHCHHE

. to purify - OYHIIATH
purification - OYHCTKA
purifier - OYHCTHTEIH
to be false - OBITH HETPABUJIBHBIM
safe water - Oe3omacHast Boza
to disinfect - Te3UH(PHUIIPOBATH
disinfection - ne3uHdeKms
disinfectant - Ie3UH(EKTAHT
chlorine — yielding compounds - coenuHeHus, AarOIIKE XJIOP
to be available - OBITH TIPUTOTHBIM
to handle - oOpamarbCs
chlorination - XJIOpUPOBAHUE
shock chlorination - 3aJII0BOE XJIOPUPOBAHKE
nuisance - HEraTUBHBIA pa3ApaKUTeIb
disease — causing organisms - OPraHM3MBbI, BBI3bIBAIOIINC

3a00JeBaHuUs

chlorine carrier - XJIOPOHOCHTEITb
to pump - OTKQ4MBaTh, MIEPEKAYNBATH
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22.the well bore - CKBOXKMHA

23.1on — exchange process - HIOHOOOMEHHBIN ITPOILIeCC
24.10 treat - OUMIIATH

treatment - OYUCTKAa
25. aeration - adparysi, MPOBETPHUBAHKE

I1.Match each word in A with its synonym in B:

A. to affect, odor, to treat, common, contamination, clean, hazardous,
quantity, tank, way, adversely, easily, to lead to;

B. to result in, readily, unfavorably, to influence, smell, to purify, general,
pollution, pure, dangerous, amount, container, method.

I11. Match adjectives an A with nouns in B and translate the phrases into
Russian:

A. nature, safe, strong, pure, private, hazardous, additional, good, high,
useful, municipal, unpleasant;

B. source, water, disinfectant, system, compound, treatment, solvent, odor,
temperature, liquid, quantity, precipitation.

IV.Find the English equivalents for following Russian words and word
combinations in the right column:

1. comepkarb mpuMecu 1. sedimentation

2. IPUSITHBIA BKYC 2. shock chlorination

3. UMEIOIIMECS B HAIMUUU 3. water distribution system
pacTBOPUTEIIH

4. Bona, GpuiIbTpyeMas IOYBOKH 4. ion-exchange process

5. COeTMHEHMSI, TAIOTUE XJIOP 5. disease — causing organisms

6. m3eH(EeKTaHT BOIBI 6. purification of water

/. 4acTHBIE BOJOCUCTEMBI 7. private water systems

8. 04nCTKa BOJIBI 8. water disinfectant

9. opraHu3Mebl, BHI3BIBAIOIINE 9. chlorine - yielding
3a00JIeBaHHMSI compounds

10. “"OHOOOMEHHBIH MTPOLIECC 10. water filtered through soil
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11. cuctema pactpenenenus Boasl  11. solvents available
12. 3anmoBoe XJIOPUPOBAHHE 12. pleasant taste
13. oTcTanBaHue 13. to contain impurities

V. Translate the following sentences into Russian with Passive Voice:

1. Water may be cleansed as it flows over filters;

2.Contaminated water must be disinfected before using for many
PUrposes;

3. Chlorine gas is often used for municipal water disinfection;

4. Additional treatment may be provided based upon water quality;

5. Most impurities are picked up naturally;

6. Two methods of disinfection are suggested for private water systems.

VI.Read the text below carefully to find out different water treatment
techniques:

Text 9A
WATER TREARMENT

“Praise be Thou my Lord for
Sister Water who is very useful,
precious and chaste.”

- Canticle of Brother
Son 1225,

St. Francis

of Assisi

All water from nature sources contains impurities. Some of these
impurities adversely affect the usefulness and suitability of water, while
others may improve its palatability.

Pure water is tasteless, colourless, and odourless, and is one of the best
solvents available. Because pure water is such a good solvent, it picks up
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Impurities easily. Most impurities are picked up naturally, but some are
added, either accidentally or intentionally, by man.

Water may be cleansed or polluted as it flows over or filters through
soil or other material; it may pick up or lose bacteria, it may dissolve or loss
chemicals, minerals and sediment.

The belief that flowing or soil-filtered water has purified itself is false
and leads to an unjustified feeling about safe water. Clear water is not
necessarily safe water. Schematic Municipal Wastewater Treatment Process

Contaminated  water e o

Sedimentation!

tank

must be disinfected before ._,W : Hw_[
. incoming = ,,_“ 4 anr?]izrr
using for most purposes. ™ T

Bar screen (notinall
treatment 5|udge

Two methods of disinfection lants

Sludge disposal

are currently suggested as  Dawaes < | Soepresesing

etc. i
superior for private water s e /
(if used) AT ..

systems: / 2
d : e e (i e[ 1
1. adding chlorine “=T e i tvated suce
el process
H H . Receiving _Tertiary Treatment
yielding compounds; or 2. waters (i requied) _Secondary Treatment

heating the water to prescribed temperatures. Chlorine is the most commonly
used water disinfectant. It is available in liquid, powder, gas and tablet form.
Chlorine gas is often used for municipal water disinfection, but should not
be used for private water systems as it is very hazardous to handle. Heat
disinfection is useful for small quantities of water.

Another way to purify water is chlorination. Shock chlorination is the
placing of strong chlorine solution into a well or other water source and the
complete water distribution system to kill nuisance and disease-causing
organisms.

The best way to add the chlorine into a drilled well is to pump water
into a tank or other container that holds more water than is stored within the
well bore. Mix the chlorine carrier with the water in the tank and then let the
tank contents flow into the well.

Based upon water quality, additional treatment may be provided. The
additional treatments could be: aeration, sedimentation, lime-soda
process, ion-exchange process, electrodialysis, distillation, filtration,
neutralization, etc.
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Notes:

1. accidentally - ciygaiino

2. intentionally - HaMmepeHHO, YMBITIIEHHO

3. unjustified feeling - HeonpaBaaHHOE, HEOOBICHUMOE OIIYIIICHHE

VII. Answer the following questions about the text:
1. What does all water contain?
2. Do these impurities adversely affect water?
3. What properties does pure water have?
4. Water 1s a good solvent, isn’t it?
5. When may water be cleansed?
6. What two methods of disinfection are suggested?
7. What is the most commonly used disinfectant?
8. What is shock chlorination?
9. What is the best way to add chlorine carrier into a drilled well?
10. What could the additional treatment be?

VIIl. Read the sentences which follow and decide whether they are true or
false. Use the following phrases to express your agreement or disagreement:

Agreement Disagreement

| think so I don’t think so

| believe so I’'m afraid not

| agree on this point I don’t agree on this point
That’s right. That’s wrong.

1. Water may be polluted when it flows through soil.
2. Water does not pick up many impurities.

3. Contaminated water must be disinfected.

4. Three methods of water disinfection are suggested.
5. Clear water is a safe water.

6. Additional treatment of water may not be provided.

IX. Read the text, try to get it as whole.
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Text 9B
THE BLOOMINGTION WATER TREATMENT PLANT

In 1929 Bloomington was a small town of 30.000 people set in the
heart of Illinois. To provide for the needs of the community and the
surrounding area nearby Money Creek was impounded, creating Lake
Bloomington, and a modest water treatment plant was built.

Growth and changes in America over the next fifty years were
reflected in Bloomington Agriculture made room for industry and business
flourished. In 1954, and again in 1964 the City’s water treatment facilities
expanded to keep pace with increasing demands.

In 1985 Bloomington was selected as the site for the Diamond Star
Auto Assembly Plant, a joint venture of Chrysler Corporation and
Mitsubishi Motors. This new industry promised 3.000 new jobs for the
community. The opportunity to diversify and invigorate the region’s
economy placed a heavy burden on the water treatment plant.

The 1929 plant
provided 4 mgd of
potable water to the
City of Bloomington.
With two additions
the plant  was
providing 12 mgd by
1985. Commitments
made by the State of
Illinois and the City
of Bloomington
meant that in only 18 months the City needed to renovate and expand the 55
years old structure to increase its water treatment capacity to 20 mgd.

Accomplishing this task required a fast track approach to both design
and construction. In just three months, 9.000 man-hours were spent

77



preparing 167 contract drawings. Within 400 days construction was
completed at a cost of nearly $ 135 million.

Inside the facility reveals state-of-the-air technology. The
Bloomington plant displayed the largest use of conical clarifiers, and
technology which offers the benefits of clarification without moving parts
and reduces maintenance and energy costs. The entire instrumentation
system was replaced with modern equipment. Modernization of the
heating and cooling systems provided efficiency and significant cost
savings.

The facility received praise from the professional community. In
presenting an Engineering Achievement Award to Consoer Townsend and
Associate for the design and construction management the Consulting
Engineers Council of Illinois cited rapid design and the plant’s positive
effect on the local economy and environment.

Today, the facility also draws water from Lake Evergreen and serves
not only residents and businesses in the City of Bloomington, but the villages
of Hudson and Towanda and customers in the Bloomington Township Water
District as well. The plant expansion will allow the City to provide water to
these communities and, in the future, to furnish water to other areas in
Mrlean County well into the next century.

The Bloomington Water Treatment Plant operates in the following
way.

Raw water is pumped from Lake Bloomington and Lake Evergreen
to the treatment facility’s new rapid mix basins. Carbon is added (for
taste and odor) along with ferric sulphate (to form settleable solids), lime
(to soften the water), ammonia (to form a chloramine) and chlorine (to
disinfect). The water and chemicals are mixed and sent to the settling
basins. Polymer is added at this point to facilitate the settling of the
solids.

After the solids settle out in the settling basins and the sludge is
withdrawn from the bottom and pumped to the sludge lagoons, the
water flows through both the original filters and the new filters of
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anthracite and sand over a gravel bed to remove any minute particles
which still remain. The water runs into the clear wells and then to the
two million gallon reinforced, concrete, underground reservoir.
Hydrofluosilicic acid and chlorine are added to prevent both tooth
decay and to disinfect.

Finished potable water is sent via high service pumps through three
transmission mains to the villages of Hudson, Towanda, the Bloomington
Township Water District and the City of Bloomington.

X. Find answers to the following questions in the text:

1. When was a modest water treatment plant built in Bloomington?

2. What placed a heavy burden on the water treatment plant?

3. How much potable water did the plant provide to the city of Bloomington
in 1929?

4. \What about 1985?

5. What commitments were made by the State of Illinois and the City of
Bloomington relating the capacity of water treatment plant?

6. What technology does the facility reveal?

7. What kind of instrumentation system is there?

8. Where does the facility draw water from?

XI.Find information concerning the following statements:

1. the sources of water to the treatment facility;

2. chemicals are mixed and sent to the settling basins;

3. the sludge is withdrawn from the bottom;

4. water passes through filters;

5. the water runs into the clear wells;

6. finished potable water is sent into three transmission mains.

XI1. Say which of the following statements are true to the text:
1.Over fifty years agriculture made room for industry and business
flourished in the city of Bloomington.
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2. The Diamond Star Auto Assembly Plant promised 5.000 new jobs the
community.

3. The opportunity to diversify and invigorate the region’s economy placed
a heavy burden on the water treatment plant.

4. The Bloomington plant did not display the largest use of conical
clarifiers.

5. The facility received praise from the professional community.

6. In the future the plant will allow to furnish water to other areas.
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I. Remember the following words and word combinations from the text:

UNIT X

SOIL POLLUTION

™~

10.
11.
12,
13.
14,
15.
16.
17,
18.
19.
20.
21,

22.
23.

o0k DR

nitric oxides
sulphur oxides
widespread

soil acidity
fertility

to deplete
depletion

to release wastes
fertilizers
pesticides

nutrients

relatively low cost
ease of handling

ease of storing
response

capacity

to break down

land disposal
domestic wastewaters
a sound practice
terrestrial plants
environmental degradation

to raise
to lower

- OKCHJIBI a30Ta

- OKCH/IbI CEPBI

- pacrpoCTpaHEHHbIN

- KACIIOTHOCTb MOYBBI

- IUIOJIOPOJINE

- UCTOIIATh

- UCTOIIICHUE

- BBIOpAChIBaTh OTXO/IbI

- ynoOpeHus

- IECTULIUIBI (CPEACTBO OT
napa3uToB)

- IMTAaTCJIbHbBIC BCIICCTBA

- CpPaBHUTCJIbHO HU3KAs CTOUMOCTD

- JIETKOCTh B 00OpallleHuu
- JIETKOCTh B XpaHEHUU

- peakuust (OTBET)

- CIIOCOOHOCTD

- pa3pyuiarb

- 3ax0opoHeHue (OTXOI0B) B 3EMITIO

- OBITOBBIC CTOYHBIC BOIBI
- IpaBUJIbHAS TPAKTHKA

- 36MHBIE PACTCHUS

- YXYIIEHUE KauyeCTBA
OKPY>KaroIIEeH Cpeibl

- TIOBBIIIATH

- IIOHN)XAaThb
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I1.Translate the following word combinations into Russian:

widespread substances, to raise soil acidity, to release wastes, commercial
fertilizers, soil pollutants, to deplete the local flora, relatively low cost, to
restore the fertility of the soil, the response of microorganisms to break
down the complex waste materials, terrestrial plants, environmental
degradation.

I11. Find the English equivalents for the following Russian words and word
combinations in the right column:

1. KOJIOTMYECKH MPaBUIbHAS 1. to restore the fertility of soil
IpaKTHKA
2. OBITOBBIE CTOYHBIE BOBI 2. a cardinal solution to the
problem
3. MOHWXATh IIOIOPOIUC TOYBI 3. to introduce chemical
4. yny4iath TEXHOJOTHIO substances into the soil
5. ynoOpenus 4. land disposal of wastes
6. JIETKOCTh B 00OpalieHuN 5. to neutralize the effect
of soil pollutant
7. HEWTpaIM30BaTh JCHCTBUE 6. ease of handling
3arpsAA3HUTEIICH TTOYBBI
8. 3aXOpOHEHHUE OTXO0B B 3€MJTIO 7. fertilizers
9. BBOAMTH XUMHYECKHUE 8. to improve technology
BEII[ECTBA B MIOYBY 9. to lower fertility of soil
10. kapnuHambHOE perienue mpodiaemsr  10. domestic wastewaters
11. BoccTaHaBIMBATH ILIOAOPOIHEC 11. ecologically a sound practice
TIOYBBI

IVV. Match each word in A with its synonym in B:

A. to release, pollutants, to vary, reaction, to determine, capability,
possibility, to break down, to utilize, to restore, effect, to store, cost

B. value, to keep, to liberate, contaminants, to change, to destroy, to use, to
renew, influence, response, to define, ability, opportunity.
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V. Answer the questions using the words suggested; (use the Present Perfect
Tense).

Model: Why has the problem to restore the fertility of soil become a difficult
one (because of industrial enterprises). It has become a difficult problem
because the industrial enterprises deplete the flora.

1. What widespread substances from the atmosphere have polluted the soil?
(nitric and sulphur oxides)

2.What substances have become the preferred source of nutrients?
(commercial fertilizers)

3. Why has land disposal become ecologically a sound practice? (because of
the possibility to create nutrients in soil)

4. What problems have resulted in environmental degradation? (those ones
associated with land disposal of domestic wastewaters)

5. What properties have determined the capacity of the soil to break down
the complex waste materials? (the soil chemical properties)

V1. Read the text below carefully to find out the composition and properties
of soil.

Text 10A

PROTECTION OF SOIL AGAINST POLLUTION

The most widespread substances polluting the soil from the
atmosphere are nitric and sulphur oxides. They enter the soil together with
precipitation, raise soil acidity and significantly lower fertility.

Higher concentration of heavy metals in the soil around industrial
enterprises deplete the local flora, with more sensitive species
disappearing.

It is a difficult problem to restore the fertility of soil polluted by heavy
metals. The main measure and a cardinal solution to the problem is to
improve technology so that waste is not released into the environment.
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Sometimes various chemical substances are introduced into the soil to
neutralize the effect of soil pollutants and so on.

The soil may be polluted when fertilizers and pesticides are incorrectly
used, and also by the waste of livestock breeding complexes.

Until recent times, animal wastes were utilized as a valuable economic
source of nutrients for crop production. Commercial fertilizers have become
the preferred source for supplementing nutrients in the soil because of their
relatively low cost,
ease of handling,
ease of storing and
% ready availability.
4 That is why
. agricultural wastes

; are utilized to
“. improve soils and
4.l provide  added
X fertility for plant
S growth,

Soils vary greatly in their physical and chemical properties and are
classified according to these properties. The chemical conditions existing
in soils determine the reaction of soil, which may be acid, neutral or
alkaline. This reaction in turn determines the availability or solubility of
certain elements as well as the response of microorganisms and higher
plants.

The soil chemical properties determine the capacity of the soil to
break down the complex waste materials added in varying amounts.
Therefore, land disposal of domestic wastewaters has become
ecologically a sound practice because it creates the possibility for the
nutrients present in domestic wastewaters to be recycled to the land
where they could then serve as fertilizer for terrestrial plants. However,
a number of potential problems associated with such a practice could
result in environmental degradation.

84




Notes:

1. livestock breeding complexes - >KHBOTHOBOTYECKHE KOMILICKCHI
2. until recent times - 10 HeTaBHETO BpeMEHHU

3. that is why - BoT mouemy

4. because of - u3-3a, BciieacTBHE YETO-IIHO0

5.inturn - B cBOIO OUEpeh

VII. Answer the following questions about the text.
1. What are the most widespread substances polluting the soil from the
atmosphere?
2. What depletes the local flora?
3. What is the main measure to restore the fertility of the soil?
4. Some chemical substances are introduced into the soil to neutralize the

effect of soil pollution, aren’t they?
5. When may the soil be polluted?
6. What is a valuable economic source for crop production?
7.Why have commercial fertilizes become the preferred source for
nutrients in the soil?
8. What do soil vary in?
9. What determines the solubility of certain elements in soil?
10. What has become ecologically a sound practice?

VIII. Fill in the blanks with information taken from the text:
1...... raise soil acidity and significantly lower fertility.

2. It is a difficult problem to restore the fertility of soil polluted by .....
3. The soil may be polluted when ..... are incorrectly used.

4. Soils vary greatly in their .....

5. This reaction in turn determines ..... of certain elements as well.
6...... has become ecologically a sound practice.
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IX.Read the text, try to get it as a whole:

Text10 B
SOIL, PLANTS AND WATER

Plants take up from the soil not only water but dissolved mineral
material which is necessary for the building of the plant cells. The dissolved
materials which are used by the plants are called mineral nutrients. They are,
in a way, the food for the plants.

With sunlight and water the green leaves of the plant make sugars
which, in turn, are changed to the starches and other plant materials we
eat in the form of potatoes, beans, rice and other foods. These nutrients
are provided by the soil. How much of a plant, such as a tree, is made up
.. of the mineral
nutrients from
the soil?

When you
burn a log in
-, the fireplace, the
i remaining ash is
only a small bit
compared with
the original log.
The ash contains
nearly all the mineral nutrients. By far the greater part of the log which went
up the chimney as a smoke consisted of water and of the organic material
manufactured in the leaves. Thus, the soil provides only a small part of the
plant, but a most essential part. It also provides the medium in which the
plant can extend its roots and gather up its water.
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Soil water is absorbed and transported by plants. This use of water
by plants results in soil becoming drier to much greater depths that if the
soil were bare and water merely evaporated from the surface. Roots
extract most of the available water from the soil in which they are
growing. In some places, plants roots grow to depths of several feet and
some in arid parts of Western United States grow as deep as 50 feet.
Evaporation from a bare soil surface will dry the soil to depths of only 1
or 2 feet.

All who have tried to grow shrubbery round the house or a few tomato
plants and lettuce in the backyard know that in the spring the soil, is so wet
that digging in it is a most unpleasant chore. In late summer, however, this
soil is so dry and hard that digging in it is almost impossible. Again, in
autumn after plants shed their leaves and become dormant, the soil becomes
wet. This conspicuous seasonal change in soil moisture is partly the result
of use of water by plants. They use large quantities in summer and almost
none in winter.
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Besides the seasonal cycle, there is a daily cycle in the use of water,
that is between day and night of a summer day. Plants transpire, or lose, most
water during a hot, dry, sunny day. At night, little water is lost by plants.
This daily variation in water loss is reflected in the flow of water in small
streams draining areas of a few hundred acres in size. If no rain has fallen
for several days, streamflow is highest from the late morning hours
until about noon. Flow then decreases to a minimum from shortly after
sunset until about midnight from which time it again increases to an
early morning peak.

X. Find answers to the following questions in the text:

1. What do plants take up from the soil?
2. What materials are called mineral nutrients?
3. What do the green leaves of the plant make?
4. What does ash contain after burning a log in the fireplace?
5. What does the soil provide?
6. What does the use of water by plants result in?
7. What extracts most of the available water from the soil?
8. What do you know about the seasonal change in soil moisture?
9. What is a daily cycle in the use of water?
10. How is this daily variation in water loss reflected?

XI. Find sentences characterizing the following:

1. substances necessary for the building of the plant cells;

2. nutrients provided by the soil;

3.the medium in which the plant can extend its roots and gather up its
water;

4. the role of plant roots;

5. seasonal cycle of the soil;

6. a daily cycle of soil in the use of water.
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XII. Think and find arguments to prove that:

1. soil is a food for the plants;

2. soil provides a most essential part of the plant;

3.seasonal change in soil moisture is the result of use of water by
plants;

4. digging is better in wet soil than in the dry one;

5. the reflection of water flow in small streams due to daily variation in water
loss.
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UNIT XI

WASTE MANAGEMENT

I. Remember the following words and word combinations from the text:

1. waste management - VIIPABIIEHUE OTBEACHUEM U
OYHUCTKOU CTOYHBIX BOJ

2. to carry off - YHOCHTbD, yIaJIATh

3. to account for - MPUHUMATH B pacueT, OObSICHIThH

4.to derive from - MPOUCXOIUTH OT

5. detergents - MOFOIIIME CPEJICTBA, JCTEPTCHTHI

6. to infect - 3apaxkaTh

7. offensive - HETIPUSTHBIN

8. sewer system - cUCTeMa KOJUIEKTOPa CTOYHBIX BOJT

9. sewer network - CeTh KaHAJIM3aIMOHHBIX TPYO

10. to resemble=to be similar - IIOXO/IUTH, UMETH CXOICTBO

11. storm water - JIMBHEBAsI KaHaJIN3aIUs

12. bulk - 0OJIBIIIOE KOJTMYECTBO

13.to bypass - 00XO0IUTH

14.to dump - cOpacwIBaTh B 0TBaJ (0€3 3aChINKN)

15. swift stream - OBICTPBIiA TOTOK

16. screen - CUTO

17. grit chamber - TECKOJIOBKA

18.silt - U

19. to drain off - punbTpoBaTH

20. pollution load - Harpy3Ka 3arps3HeHUN
(B CTOYHBIX BOJIAX)

21. inoculation - HHOKYJIsiusl (OMOJTOrnYecKuii 3aceB)

22.1to decompose - pasiaraTh

decomposition - pa3JIoKeHUE

I1.Match each word in A with its systems in B:
A. treatment, to dispose, living, directly, to resemble, silt, reduction, matter,
to remove, offensive, smell.
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B.purification, substance, straight, to release, biotic, to be similar, sludge, to
discharge, decrease, unpleasant, odor.

I11. Match adjectives in A with nouns in B and translate the phrases into
Russian:

A. living, harmful, sanitary, satisfactory, clean, aquatic, fine, organic,
secondary, great, large, domestic, primary.

B. matter, bacteria, sewage, decomposition, stream, plants, solids, materials,
treatment, reduction, objects, wastes, amount.

IV.Find the English equivalents for the following Russian words and word
combinations in the right column:
1. npoucxoauTh U3 KUBOWU MAaTEPUU

. finer suspended solids

. grit chamber

. secondary treatment

. inoculation of sewage

. settling tank

. industrial wastes

. to resemble

. to flow directly to a
river without treatment

2. "HUIIUPOBATH CUCTEMY BOJOCHAOKEHMUS
3. cucTeMa KOJUIEKTOpa CTOYHBIX BOJI

4. OUHUCTHBIE COOPYKEHUS

5. HAXOUTHCA O] TaBJICHUEM

6. Teub PSIMO B PEUKy 0€3 OYUCTKH

/. OBITh TIOXOXKUM

0O NO OT & WDN B

8. IMPOMBIIJICHHBIC OTXO/AbI

9. OTCTOWHHK 9. to be under pressure
10. MHOKYJISALMS CTOYHBIX BOJT 10. treatment plants
11. BTOpUYHasA OUMCTKA 11. sewer system
12. meckooBka 12. to infect water supplies
13. Mmenkue B3BEIICHHBIE TBEP/IBIC 13. to derive from living
BeEIIIECTBa matter

V. Each sentence is the answer to a question. Make the question with the
interrogative word suggested.
Model: Factories use water to dispose industrial wastes (what for).

What do factories use water for?
1. Wastes are offensive to sight and smell and also dangerous to health
because they provide food for harmful bacteria (why).
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2. The waste water from homes and factories is carried in the sewer system
under the streets (where).

3. The sewer system carries not only the sanitary sewage but also the storm
water from streets (what).

4. Oxygen is the key element in the satisfactory decomposition of sewage
(what element).

5. In primary treatment sewage first passes through a screen that removes
large objects (where).

VI.Read the text below carefully to find out types of wastes and their
treatment.

Text 11A
WASTEWATER AND SEWAGE TREATMENT

“Nowhere in the world is there such

a waste of material as in this century.

In our eagerness to get the most results

from our resources, and we get them quickly,

we destroy, perhaps as much as we use.
Americans have not earned to save and their
wastefulness imperils their future. Our resources
are fast “giving out”, and the next problem will
be to make them last”

- Austin Bierbower “American Wastefulness” Overland
Monthly 49, April 1907.

Most of the water we use in our homes is for carrying off wastes.
Drinking, cooking, or even watering lawns account for less water than we
use for washing our clothes, bathing, flushing the toilet. Factories use
water to dispose industrial wastes such as chemicals or grease. They also
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use water to carry away excess heat. The cooling of steel and condensing of
steam are examples.

Wastes are animal, vegetable or mineral. Nearly all domestic or
home wastes are animal or vegetable because they are derived from living
matter. Detergents and many industrial wastes are mineral in origin.
Wastes are offensive to sight and smell, as well as dangerous to health,
because they provide food for harmful bacteria which can infect our water
supplies.

The waste water from homes and factories is carried in the sewer

system under the streets. Water is sewer system flows in pipes that, unlike
the water supply system, are not under pressure. The sewer network
resembles a network of stream channels. The sewer system carried not only

i

the sanitary sewage —
that is, the wastes from
homes and factories —
but also the storm
water from the streets.
Treatment plants thus
have to handle a large g
amount of  water &
during storm periods.
In such circumstances, == :
the bulk of the water is usually diverted so that it bypasses the treatment
plant and flows directly to a river without treatment.

Oxygen is the key element in the satisfactory decomposition and
eventual purification of sewage. The work of oxygen in water is similar to
its work in the body.

If raw sewage is dumped into a clean swift stream, the oxygen in the
water which was absorbed from the air and given off by aquatic plants will
begin to decompose the sewage.

There are various degrees of sewage treatment. In primary treatment
the sewage first passes through a screen that removes large objects such as
sticks and rags. Next water flows slowly through a grit chamber where sand
and silt settle out. Then the water flows into a large settling tank where finer
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suspended solids settle to the bottom or rise to the top. The water between
the two is drained off and chlorinated to kill bacteria and then discharged to
' the stream.

: Primary treatment
reduces the pollution load
of sewage by about 35 per
cent. If greater reduction is
& required so as not to
§ overload the stream, then
4 the sewage matter must be
8 oxidized. It may be
accomplished by inoculation of sewage with microbes which can oxidize
organic material. This is called secondary treatment.

VII. Answer the following questions about the text:

1. What do factories use water for?

2. What origin are all domestic wastes of?

3. Where is the wastewater from homes and factories carried in?

4. \What does the sewer system carry?

5. What do treatment plants handle?

6. What is the key element in the satisfactory decomposition of sewage?
7. What does the primary treatment consist of?

8. What is the secondary treatment of sewage?

VIII. Think and say about:

1. general use of water;

2. the function of water in sewer system;
3.ways of wastewater treatment.

IX.Read the text, try to get it as a whole.

94



Text 11B
METHODS OF HAZARDOUS WASTE DISPOSAL

Historically, the largest percentage of hazardous wastes have been
disposed of on land because land disposal was by far the cheapest disposal
option.

Although many citizens are convinced that no methods exist for the
safe disposal of hazardous wastes, a number of new technologies have
been developed which avoid most of the shortcomings inherent to past
hazardous waste management practices. All such methods
are considerably more
expensive than simply
dumping wastes in a pit
or a municipal landfill.

A listing of legal &
hazardous waste disposal
options would include:

Secure Chemical &%
Landfill — generally the
cheapest method of : :
hazardous waste disposal is the so — called “secure chemical landfill”, a
specially designed earthen excavation constructed in such a way as to
contain dangerous chemicals and prevent them from escaping into
environment through leaching or vaporization.

However, many experts agree that there is no way to guarantee that
sometime in the future contaminants will not migrate from the landfill
site. Liners eventually crack, soil can shift or settle. Since many chemical
wastes remain hazardous more or less indefinitely, serious pollution
problems can occur many years after a secure chemical landfill has been
closed or forgotten. Many authorities feel that although chemical landfills
are legal, they are the least acceptable method of managing hazardous
wastes.
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Chemical techniques involve processes such as neutralization to
render wastes harmless, sulfide precipitation to extract certain toxic metals,
oxidation — reduction processes to convert some metals from a hazardous to
a non-hazardous state, and solidification, in which the waste material is
combined with a cement — like material, encapsulated in plastic blended with
organic polymers, or combined with silica to form a solid, inert substance
which can be disposed of safely in a landfill.

Biological treatment based on the ability of microbes to decompose
toxic organic compounds focuses on the use of activated sludge for
soluble organic wastes and a process called “land spreading”, in which
non-chlorinated organic wastes such as oil residues and oil — based
solvents are mechanically mixed into the upper layers of soil where they
are quickly broken down by ordinary soil bacteria, generally within one
season.

Deep Well Injection — the use of deep wells for waste disposal dates
back to the late 19" century when the petroleum industry employed this
By method to get rid of salt brine, but
. its use for liquid hazardous waste
: disposal began only during 1940s.
A number of industries most
notably petroleum refineries and
petrochemical plants, now utilize
this disposal method.

Controlled Incineration.
Because burning at very high
temperature  actually  destroys
hazardous wastes, most hazardous
waste management experts regard
controlled incineration as the best
and, in some cases, the only
environmentally acceptable means
of disposal. A controlled incinerator burns at temperatures ranging from
750-3000 F, with wastes, air and fuel being thoroughly mixed to ensure
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complete combustion. Several different types of incinerators are currently
being used, each having its own advantages and disadvantages for
combustion of special waste categories. One of the more interesting of these
Is the incinerator ship which burns toxic wastes in sea, thereby having
maximum environmental impact — and avoiding public protests. The
incinerator ship Vulcanus was commissioned by the US Air. Force in 1977
to destroy large quantities of the dioxin — tainted herbicide Agen Orange and
in 1981 successfully burned large US stockpiles of PCBs and other toxic
chemicals in the Gulf of Mexico.

Waste Exchangers — the ideal way to manage hazardous materials
would be to recycle them, thus preventing their entry into the waste stream
and eliminating the disposal problem.

X. Find the answers to the following questions in the text:
1. In what way have hazardous wastes been disposed historically?
2.New technologies are more expensive than simple dumping, aren’t
they?
3. What is the cheapest method of hazardous waste disposal?
4. Is there any guarantee that sometime in the future contaminants will not
migrate from landfill site?
5. Why do authorities feel that chemical landfills are the least acceptable
method of managing hazardous wastes?
6. What processes do chemical techniques involve?
7. What is biological treatment based on?
8. What does deep well injection date back?
9. Which is the best method of hazardous waste disposal according to
experts?

10. What types of incinerators are currently being used?

XI.Find sentences characterizing the following:

1. the cheapest disposal option;

2. the least acceptable method of managing hazardous wastes;
3. a process called “land spreading”;
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4. industries utilizing deep well injection method;

5. the procedure carried out in controlled incinerator;
6. the work of the incinerator ship;

7. the ideal way to manage hazardous materials.

XII. Choose the terms relating hazardous waste disposal means of:
1. secure chemical landfill;

2. chemical techniques;

3. biological treatment;

4. deep well injection;

5. controlled incineration;

6. waste exchangers.
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UNIT XII

ENVIRONMENT AND HEALTH

I. Remember the following words and work combinations from the text:

1. environmental disease - DKOJIOTHYECKOE 3a00JIeBaHUEC

2. toxic waste dumps - cOpPOC TOKCHUYHBIX OTXO0B

3. unsafe working conditions - HeOe30macHbIe YCIIOBUS TPY/Ia

4. medical x-rays - MEJTUITUHCKHUE PEHTTCHOBCKHE
CHUMKH

5. adverse impact on human health - meGnaronpusiTHOe Bo3€licTBHE
Ha 310POBLEC YCIIOBCKA

6. causative agents - BO30yauTenu 3a00aeBaHU
7. public concern - 03a00YEHHOCTb
OOIIIeCTBEHHOCTH
8. to influence disease rate - BIIUATH HA YPOBEHB
3a00J1eBaEMOCTH
9. ailments - HEIyTH, HE37I0pPOBbE,
HEJIOMOTaHHE
10. environmentally-induced diseases - skosjorudeckue 3a00eBaHMsI
11.to cure a disease - BBUICYUTH OOJIC3Hb
12. discharge of poisons - cOpoc 108
13.to avoid exposure to radiation - u3derarh BO3aeHCTBUS
paauanuu
14. synthetic food colorings - CHHTETUYECKHUEC THIIEBHIC
KpacuTeIH
15. to search for non-existent - ICKaTh HECYIICCTBYIOIICE
JICYCHHE
16. to initiate changes - HTHUITUUPOBATh U3MECHCHUS
17. contaminants - 3arpsA3HSIONINE BEIIECTBA
(MCKYCCTBEHHOT'O IMPOUCXOKICHHS )
18. cell damage - IOBPEKJICHUE KIICTOK
19. to have implications - IMETh ITOCIICICTBUS
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I1. Match each word in A with its synonym in B:

A: ailment, exposure, to initiate, adverse, excessive rate, to search, action,
substance, to evolve;

B: to begin, extreme, matter, to look for, impact, to develop, disease,
harmful, act, speed.

I11. Match adjectives in A with nouns in B and translate the phrases into
Russian:

A: toxic, adverse, synthetic, public, effective, unsafe, cellular, complex,
theoretical, natural, environmental;

B: health world studies, structure, level, conditions, method, concern, health,
food, wastes, products.

IV.Find the English equivalents for the following Russian words and word
combinations in the right column:

1. sxonornyeckoe 3a00JIeBaHNE

. to have implications

. cell damage

. natural selection

. to avoid exposure to radiation
. environmental disease

. to cure a disease

2. IeYUTh OOJIE3HD
3. UMETh NOCIEACTBHUS
4. n30bITOYHBIEC YPOBHHU LITyMa

5. €CTEeCTBEHHBIN O0TOOD

o Ol A W DN P

6. BpeiHOE BO3/ICHICTBHE
Ha 3JI0POBbE JIOICH
7. n30eraTh BIMSHUS pauaIllun 7. discharge of poisons

8. BEIOpOC 5710B 8. excessive levels of noise
9. TOKCUUYHBIE BEILIECTBA 9. adverse effect on human health
10. pa3py1ieHue KIeTKH 10. toxic substances

V. Translate the following sentences with the Modal verbs into
Russian:

1. We can protect out health without searching for non-existent cure.

2. Rising levels of pollution and environmental degradation may influence
disease rates.
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3. Toxic pollutants initiate changes that can kill the cell.

4. Prevention must be the best cure.

5.Polluted air and water can be regarded as causative agents of
environmental disease.

VI.Read the text below carefully and find out the relationships between
environment and health.

Text12 A
ENVIRONMENTAL DISEASE

“The most important pathological effects
of pollution are extremely

delayed and indirect”

- Rene Dubos

Polluted air and water, excessive levels of noise, sunshine, nuclear
weapons, toxic waste dumps, inadequate diet, medical x-rays, drugs,
cigarettes, unsafe working through their adverse impact on human health can
be regarded as causative agents of environmental disease.

In recent years public concern about rising levels of pollution and
environmental degradation has focused on the question of whether such
trends may be influencing disease rates, particularly such ailments as
heart attack, cancer, stroke and other ills. If such a connection exists,
most people agree it does most environmentally — induced diseases are
difficult to cure but theoretically simple to prevent — remove all the
adverse environmental influence and ailment will disappear. In other
words by preventing the discharge of poisons into our air, water and
food, by avoiding exposure to radiation, by refusing to fill our lungs with
cigarette smoke or our stomachs with synthetic food colorings we can
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protect our health more effectively and cheaply without searching for non-
existent cure. The old adage — “Prevention is the best cure” has become true
when applied to environmentally — induced diseases.

In spite of the fact that environmental factors can effect human health,
the focus of most enwronmental health concern today in this age of toxic

pollutants is on those substances
which act at the cellular level to
initiate changes which can kill or

:f‘f damage the cell. Research has
.4 shown that the action of such

contaminants occurs at the level

"~ of individual cell or cells. The

cell is a complex structure, the

- end product of billions of years of
- evolution and natural selection
v . in  response to  existing

:; environmental conditions. Cell

damage has many implications. It

; can be manifested in one of three
" ways: mutation, birth defects, or

"2 % cancer.

Notes:

1. adage — uspeucHue;

2.1n recent years — coBceM HEJIaBHO;
3. in other words — npyrumu cioBamu;
4. in response to — B OTBET Ha.

VII. Answer the following question about the text:

1. What environmental factors have adverse impact on human health?
2. What the main public concern about rising levels of pollution?
3. Is it difficult to cure environmentally — induced diseases?
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4. \What is the possible way to protect our health?

5. What is the most environmental health concern today?
6. What is the cell?
7. What are the implications of cell damage?

VIIl. Read the sentences which follow and decide whether they are true
or false. Use the following phrases to express your agreement or
disagreement:

| think so I don’t think so

| believe so I’m afraid not

| agree on this point I don’t agree on this point
That’s right That’s wrong

1. We can protect our health by avoiding exposure to radiation.

2. Excessive levels of noise do not have any adverse impact on human
health.

3. Environmentally — induces diseases are difficult to cure.

4. Prevention is the best cure.

5. Toxic pollutants are the most environmental health concern today.

IX.Read the text try to get it as a whole.

Text 12B

CANCER
WHAT IS CANCER?

Cancer is a collective term used to describe a number of diseases
which may differ in origin, prognosis, and treatment. In addition to normal
cells, cancer cells continue to divide and spread, invading other tissues
where they interfere with vital bodily functions and eventually lead to death.
Although the precise manner in which certain cells become cancerous is not
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yet known, evidence suggests that the basic problem involves an alteration
in the DNA, the latter leads to a loss of control over growth.

Causes of Cancer

The search for agents responsible for initiating cancer involves a
wide variety of factors for example viruses, hereditary characteristics
and environmental agents such as chemicals and radiation, the latter
group is responsible for about 85 % of all cases. Viruses are known
- to cause some forms of
cancer in animals (e. g.
viral leukemia in cats,
rous sarcoma in chickens).
Similarly, there is a
suspicion that a herpes —
type virus may play a part
in the development of
some cases of cervical
cancer since this disease is
not common in women Who have had intercourse with various partners.
However, evidence is only circumstantial.

Heredity as a major factor

It is known that a few types of cancer are hereditary, one of the
best known hereditary cancers is retinoblastoma. This is a cancer of the
eye resulting from a single dominant gene which is passed on from
parents to children according to well — understood genetic principles. If
diagnosed early, this disease can be cured by surgically removing the
eyes. In some cases a genetic predisposition to cancer exists but will not
result in development of the disease unless exposure to carcinogenic
agent occurs.

A great many environmental agents such as chemicals, sunlight, air
pollutants, heavy metals, x-rays, high-fat diet, chemical pesticides and
cigarette smoking are responsible for majority of human cancers. The

\\A

\ — w
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exact mechanism by which such agents induce cancer is not completely
understood.

Smoking

The smoking of cigarettes is now recognized as leading contributor to
cancer mortality in the US. Rates of lung cancer are most reflective of the
impact of smoking on health. Today about one third of all cancer deaths are
due to lung cancer and of the 130,000 new lung cancer victims diagnosed
each year, 80 % of them are cigarette smokers.

X. Find answers to the following questions in the text:
1. What does the term cancer describe?
2. What do cancer cells do?

3. What does the main problem relating to emergence of cancerous cells
involve?

4.What does the search for agents responsible for initiating cancer
involve?

5. What causes some forms of cancer?

6. What is one of the best known hereditary cancers?

7. Does a genetic predisposition to cancer exist?

8. What factors are responsible for majority of human cancers?

9. What factor is the leading contributor to cancer mortality in the US?

XI.Find sentences characterizing the following:

1. cancer as a collective term used to describe a number of diseases;
2. causes of cancer;

3. agents responsible for cancer;

4. types of hereditary cancer;

5. environmental agents responsible for cancer;

6. impact of smoking on health.
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XI1. Think and find arguments to prove that:

1. cancer cells eventually lead to death;

2. there is a variety of factors responsible for about 85 % of all cases of
cancer;

3. viruses cause some forms of cancer;

4. a few types of cancer are hereditary;

5. smoking of cigarettes in the leading contributor to cancer mortality in the
US.
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UNIT X1l

TOXIC MATERIALS AND HUMAN HEALTH

I. Remember the following words and word combinations from the text:

1. contact with toxic materials - B3aUMOJEUCTBUE C TOKCUYHBIMU
MarepuagaMu

2. lead poisoning - OTPAaBJICHUE CBUHIIOM

3. Hippocrates - 'unmoxkpar

4. mercury fumes - Iapbl PTYTU

5. death sentence - IPUTOBOP K CMEPTHOM Ka3HU

6. asbestos-containing volcanic rock - acbecrocoaepxaias

BYJIKaHHUYCCKaAsA IOpoaa

7. to confine - OTpaHUYHBATh
8. occupational group - mpoeccuoHaIbHAS TPYTINa
9. to pose threat - IPEACTABIIATH yTPO3Y

10. to be a major concern to workers - OBITh Cepbe3HO¥ MPOOITEMOit

y paOOTHUKOB

11.to result in - MPUBOJIUTH K YeMY-JTHO0

12. hazardous substance - OTTACHOE BEIIECTBO

13. to reinforce clay - yCuuTh (YIUIOTHUTH) TIIHHY

14. invulnerability to fire - HEYS3BUMOCTH K OTHIO

15. to acquire great - MPUOOPECTH SIKOHOMHUYECKOE
economic value 3HAYCHUE

16. to represent an occupational - IPEICTABIATh
hazard podecCHOHAIBHYIO OITACHOCTh

17. retired workers - ICHCUOHEPHI

18. current workers - pabOTHUKHU

19. to be exposed to large - MOIBEPraTh BO3JACHCTBHUIO
asbestos amounts O0JBIIOTO KOTMYeCcTBa acbecTa
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I1.Match each word in A with an antonym in B:

A. seldom, toxic, to increase, significant, man-made, invulnerability,
current workers, direct, compound insulation;

B. indirect, natural, element, often, retired workers, conductivity, to
decrease, non-toxic, slight, vulnerability.

[11. Translate the following word combinations into Russian:

death sentence, occupational hazard, volcanic rock, occupational
groups, poisonous substances, large amounts of asbestos, human illness,
mercury fumes, modern age, economic value, to be very useful, to
reinforce clay.

IV.Find Russian equivalents for the following English words and word
combinations is the right column:

1. industrial production 1. ymepets ot 3a001€BaHMS
JIETKUX

2. widespread use 2. IOJY4YUTh 3aJIaHUC

3. to die of lung disease 3. B3aUMOJCICTBHUE C
TOKCHYHBIMH BEIICCTBAMHU

4. contacts with toxic substances 4. mpuoOpectu OOJIBITIOE
HSKOHOMHUYECKOE 3HAUCHUE

5. high concentration 5. HIUPOKO pacIpOCTPAHCHHOE
IpUMEHEHHUE

6. poisonous substances 6. IPOMBIIINICHHOE TTPOU3BOICTBO

7. to receive an assignment 7. BBICOKAsI KOHIIEHTPALIHs

8. asbestos-containing rock 8. 00J1aaTh BOJIIICOHBIMHU
CBOMCTBaMU

9. to acquire great economic value 9. TopHBIC TTOPOABI, COJEPIKAIITUEC
acoecT

10. to have magical properties 10. s10BUTHIC BEIIECTBA
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V. Translate the following sentences into Russian. Define the
tenses.

1. Hippocrates described the symptoms of lead poisoning as early as
370 BC.

2. Some examples of disease caused by direct contact with toxic substances
have been confined to occupational groups.

3. In modern times asbestos has acquired great economic value.

4. Asbestos represents an occupational hazard.

5. During Greek and Roman times asbestos was regarded as having magical
properties because its vulnerability to fire.

VI.Read the text below carefully and learn about the impact of toxic
substances on human health.

Text 13A
TOXIC SUBSTANCES

“Being born a human being, but not
been able to live as a human being
is the most painful thing to me”
Tsuginori Hamamoto

Minamata Disease Victim

Human illness or death due to contacts with toxic materials in the
environment is certainly not unique to the modern age. Hippocrates
described the symptoms of lead poisoning as early as 370 BC; mercury
fumes in Roman miners in Spain made work there as the equivalent of a
death sentence to the unfortunate slaves receiving such an assignment.
For centuries Turkish peasants living in homes built of asbestos-
containing volcanic rock have been dying of lung disease. Such examples
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of disease caused by direct contact with toxic substances have been
confined to certain occupational groups or to people who, by chance,
happened to be living in an area where there was high concentration of
some toxic materials.

Large populations seldom were exposed to significant amounts of
poisonous substances. Today however that situation is changing thanks in
part to the tremendous increase in industrial production as well as to the
“chemical revolution”
which has witnessed
the introduction of
thousands of new man-
made compounds into
widespread use. Some
of these substances
are confined to an
occupational  setting
and pose little threat to
the general public, although, of course, they are a major concern to workers
and their families.

One of the toxic substances is asbestos. Probably no other
hazardous substance has resulted in so many deaths as has asbestos.
Asbestos was utilized by humans ever since Stone Age. Potters employed
the substance to reinforce their clay. During Greek and Roman times

asbestos was regarded as having magical properties because of its
vulnerability to fire.

In modern times asbestos has acquired great economic value in
thousands of commercial products and processes. It is employed in building
materials, textiles insulation, etc.

Unfortunately in addition to being very useful, asbestos also
represents an occupational hazard in major proportions. It is now
estimated that of the 8-11 million of current and retired workers
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exposed to large amounts of asbestos on the job, 30-40% can be
expected to die of cancer.

Notes:

1. by chance - ciayuaiino

2. thanks to = because of - BciaeacrBue uero-nuodo
3. unfortunately- k coxxanaeHuo

4. probably- BepostHo

VII1. Answer the following questions about the text:

1. Who described the symptoms of lead poisoning?

2.Why have Turkish peasants been dying of lung disease for
centuries?

3. Were large populations often exposed to the impact of poisonous
substances?

4. \Why is this situation changing now?

5. What are new man-made compounds confined to?

6. When was asbestos utilized by humans?

7. What was it used for?

8. Where is asbestos used today?

VIII. Think and say about:
1. some facts from history of human contacts with toxic substances;

2. toxic substances posing threat to general public;
3. role of asbestos in modern times.

IX. Read the text, try to get it as a whole.
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Text 13B
LEAD

Human contact with lead, a naturally — occurring mineral element
widespread throughout the environment dates back thousands of years. The
metal was first smelted about 4000 B.C. as a by-product of a silver
processing and soon found use as an
ingredient in paints, glazes and as an
alloy.

Today lead is used in a wide range
of industrial products, mostly for storage
batteries and as an anti-knock additive in
gasoline. It is produced in larger
quantities than any other toxic heavy
metal (world lead production is now
estimated at 3 million tones per year). It is found in greater or lesser
concentration throughout the environment in soils, water, air and food.

Lead levels in general environment have increased sharply, primarily
due to lead-containing auto emissions. It is also known that the major source
of lead intake is through drinking water due to the presence of lead pipes in
household. Food, especially leafy vegetables may be another significant
source of lead exposure. Plants absorb lead largely through their leaves form
the soil.

As for biological effects of lead, it can affect human health in a number
of ways. It interferes with blood cell formation, often resulting in anemia, it
can cause kidney damage, sterility, miscarriage and birth defects. Because
lead has a strong affinity for nerve disease, injury to the central nervous
system is perhaps the most serious manifestation of lead poisoning.
Depending on the degree of exposure lead poisoning can be reflected by
hyper irritability, poor memory, mental retardation, coma and death at high
levels. A recent report to congress from the agency for Toxic Substances and
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Disease Registry stated that between 3-4 million American children, most
of them living in inner city areas are exposed to health-threatening levels of
lead.

The public is most aware of lead poisoning menace in relation to cases
among young children who had consumed chops of lead-based paints. This
condition frequently is fatal among small children; those receiving treatment
in time generally survive but commonly suffer from mental retardation,
careful palsy or atrophy of the optic nerve, leading to blindness.

Fortunately, a very successful public education effort aimed at
warming parents about lead hazards, plus the sharp reduction in exterior
paint lead levels has greatly reduced cases of lead poisoning in recent
years.

X. Eind answers the following questions in the text:

1. When does human contact with lead date back?

2. Where is lead used today?

3. How is lead produced?

4. \What is the major source of lead today?

5. How does lead affect human health?

6. What is the most serious manifestation of lead poisoning?
7. How can lead poisoning be reflected?

8. What does public education about lead hazards include?

XI. Find information concerning the following statements in the text:

1. human contact with lead;

2. lead abundance in soils water, air and food;

3. biological effects of lead;

4. awareness of public to lead poisoning menace;

5. situation with lead poisoning among small children;

6.a very successful public education effort relating to lead poisoning in
recent years.
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XI1. Say which of the following statements are true to the text:

1. Lead found its use as an ingredient in paints, glazes and alloys.

2. Lead levels have not increased in recent years.

3. The major source of lead intake is through drinking water.

4. Food especially leafy vegetables may not be another significant source of
lead exposure.

5. The most serious manifestation of lead poisoning is the central nervous
system.

6. Young children consume chips of lead-based paints, that is why they are
subjected to lead poisoning menace.
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UNIT XIV

PROBLEM OF PESTS AND THEIR IMPACT
ON HUMAN HEALTH

I. Remember the following words and word combinations from the text:

1. infestation of locusts - 3apaKCHUE CapaHdH
2. disastrous impact on human - KaTacTpo(uIECKOE BO3ICHCTBHE
health and well-being Ha 37I0pOBBE U 0JIar0COCTOSHUE
Jye0BeKa
3. to refer to - CCBUIATHCS HA 4TO-JIN00,
Ha3bIBATHCS
4. epidemic disease - snuaeMudecKkas 00JIe3Hb
5. invertebrates - 0ECTI03BOHOYHBIC JKUBOTHBIC
6. bird species - BUJBI IITUIL]
7. starling - CKBOpeEI[
8. disease causing bacteria - 0OJIC3HETBOPHBIC OAKTEPUU
9. fungi - TpUOBI
10. weeds - COpHSIKH
11.immemorial times - He3armaMsTHBIC BpeMeHa
12. to cause discomfort - BBI3BIBAThH JUCKOMQOPT
13. vectors of disease - IEPEHOCYUKH OO0JIe3HEH
14. justification - 000CHOBaHUE, MMOATBEPIKICHUE
15. chemical pesticides - XUMHAYECKHE TTECTULINIBI
16. plant pathogens - PaCTUTEIIbHBIC MATOT'CHBI,
¢uTONaTOreHbI
17.to be responsible for - OBITh OTBETCTBEHHBIM 32
18. non-chemical means of control - HEXMMHYECKHUE CPEIICTBA
KOHTPOJIS
19. to lose harvest - IOTEPATH ypOXKaii
20. increase in crop loss - YBEJIMYCHHUE MTOTEPh ypoxKast
21. worry about feeding - 0ECITOKOUTCS KaK HAKOPMHTh
a hungry world TOJIOAHBIA MUP
22.to estimate - OIICHUBATh, 1aBaTh OIICHKY
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I1. Match each word in A with its synonym in B:

A. disastrous, to refer to, broadly, species, to generate, to same, justification,
to limit, to review, to estimate;

B. widely, to restrict, catastrophic, to evaluate, grounding, to name, types,
to consider, to create, identical.

I11. Give the Russian equivalents to the following English words and word
combinations:

human health, to protect human interests, to lose harvest, bird species,
deadly epidemic disease, agricultural crops, to cause distress, plant
pathogens, non-chemical means of control, widespread utilization of
pesticides.

IV.Find the Russian equivalents for the following English words and word
combinations in the right column:

1. to cause discomfort 1. CeIBCKOXO03SHCTBEHHOE
IIPOU3BOJACTBO
2. increase in crop loss 2. IEPEHOCUHKHU OOJIC3HEH

(8}

3. pest degradation . TICHBI Ha TIPOYKTHI
IIUTAHUA

4. chemical pesticides

5. agricultural production

6. food prices

7. problems caused by pests

. BBI3BIBATh HEYJI0OCTBO
. BUABI ITULI

. IpUYrHa O0ECIOKONCTBA

~N SO b~

. HpO6H€MBI BBI3BAHHBIC

BO30yIUTENISIMU OOJIe3HEN

8. bird species 8. XUMHUUYECKUE TTECTULIAIBI
9. a cause of concern 9. BBIPOXKICHUE MTAPA3UTOB
10. vectors of disease 10. yBemu4eHHE MTOTEPh
ypokas
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V. Translate the following sentences into Russian with the Passive Voice:
1. Bird species can be considered as pests.

2. Weeds are plants that can be growing where they’re not wanted.

3. Conflict between people and pests is generated when they compete for the
same resources.

4. About 6% of our annual harvest is lost to pests while in storage or
transit.

5. Pests can be found among such invertebrates such as insects, mites, ticks,
etc.

VI. Read the text below carefully and learn about diseases caused by pests
and pesticides.

Text 14 A
PESTS AND PESTICIDES

“And the locusts came up over all the

land of Egypt, and settled on the whole

country of Egypt... they covered the face of the whole land,
so that the land was darkened, and

they ate all the plants in the land and all the

fruit of the trees... not a green thing remained,

neither tree not plant of the field,

through all the land of Egypt.”

Exodus 10:14 — 15 RSV

The infestation of locusts which caused Pharaoh and his people such
distress was sometimes disastrous impact of certain insects, fungi, rodents,
etc, can have on human health and well-being. Such organisms are typically
referred to as “pests” — a term derived from the Latin word pests (“plague”),
which periodically swept through the ancient world. The term “pest” then is
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a purely human concept and refers broadly to any organism — animal, plant
or microbe — which adversely affects human interests.

Representative species can be found among such invertebrates as the
insects, mites, ticks and nematodes. Several bird species such as starlings,
pigeons and English sparrows can be considered pests, as can mammals,
rats, mice, moles, rabbits and in some situations, deer, coyotes, and even
elephants! Many types of microorganisms, such as disease — causing
bacteria, viruses and fungi: are pests, as are weeds — plants which can be
growing where they’re not wanted.

Conflict between people and pests has existed since time
immemorial and is generated primarily when such organisms complete
with humans for the same resources, cause us discomfort or are vectors
of disease. The need to protect human interests by limiting pest damage
as much as possible has created justification for the development and use
of chemical pesticides. Although the use of such toxic compounds
has come under
criticism in recent
years it is important
to review types of
problems caused by
pests.

Insects, weeds
~ and plant pathogens
(fungi nematodes)
are responsible for
the loss of an estimated 33% of all agricultural crops in the US every year in
spite of the use of about 1 billion pounds of pesticides annually and the
widespread utilization of other non-chemical means of control. Insect
problems are particularly severe on corn and cotton (60% of all insecticides
in the US are used on these two crops) soybeans rice, wheat, fruits and
vegetables. In addition to such losses in the field, about 6% of our annual
harvest is lost to pests while in storage or transit.

.
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A further increase in crop loss due to pest degradation is a cause of
concern both to farmers and humanitarians worried about feeling a hungry
world. The US Department of Agriculture estimates that without pesticides,
American agricultural production would drop by at least 25% and food
prices would rise by 50%.

Notes:

1. in spite of - HecmoTps Ha
2. in addition to - kpome

3. at least - mo kpaitHeit Mmepe

VII. Answer the following questions about the text:

1. Can impact of certain insects, fungi, etc, have a disastrous effect on human
health?

2. What does the term pest refer t0?

3. When does conflict between people and pests exist?

4. What has the need to protect human interests by limiting pest damage
created?

5. What crops are insect problems very severe on?

6. How many per cent of annual harvest is lost due to pests?

7. What is a cause of concern for farmers and humanitarians today?

8. What does the US Department of agriculture estimate?

VIII. Fill in the blanks with information taken from the text:

1. Such ... viruses and fungi are pests.

2. The need to protect human interests by limiting pest damage has created
... for the development and use of chemical ...

3.Insects weeds and plant pathogens ... for the loss of agricultural
crops.

4. ... are particularly severe on corn and cotton.

5. A term pests was applied to a number of deadly...
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IX. Read the text, try to get it as a whole.

Text 14 B
VECTORS OF DISEASE

Public health practitioners along with farmers were among the first to
greet the introduction of synthetic chemical pesticides with great
enthusiasm. Compounds such as DDT were viewed as perhaps the ultimate
weapon in freeing humanity from the threat of a number of insect or rodent
form diseases responsible for millions of deaths and illnesses each year
although the medical community hope to eradicate carriers of these diseases
completely, pesticide use has played a significant role in lowering death
rates and improving public health in many parts of the world. Some pests of
particular public importance include:

Mosquitoes have probably been responsible for more human deaths
that any other insect, though their role as disease — carriers was
not recognized
until  late in
the 19" century.
Worldwide, even
today millions of
people become ill
each year due to
such mosquito —
form ailments as
malaria,  yellow
fever ,encephalitis,
etc. In the past, there have been major outbreaks of all these diseases
particularly malaria and yellow fever in the parts of the US.

In recent years, entry of large numbers of infected immigrants from
tropical regions where malaria is still epidemic has been primarily
responsible for the several hundred new cases of malaria being reported in
the US each year.
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In addition some cases of so — called “airport malaria” have been
diagnosed among Americans returning from trips abroad as a result
of visiting countries of Africa and Southern Africa where malaria is still
a problem.

Flies — many species of flies, particularly the common housefly, are
important carriers of serious gastrointestinal diseases such as typhoid fever,
cholera, dysentery and parasitic worm infections due to their habit of feeding
on human and animal wastes. If such wastes contain pathogenic organisms
the fly can pick these up either on the sticky pads of its feet, on its body hairs
or mouth — parts and mechanically transmit them to humans when it alights
on food materials.

Body lice can be a source of intense discomfort but they are of
special public health concern because of several serious epidemic
diseases. Typhus fever characterized by high temperature, severe
headache, rash has been a major killer in past centuries, particularly
during wartime. When a person infested with lice scratches himself,
major abrasions on the skin permit entry to the rickettsia. Other lice
subsequently feeding on a person infected with typhus ingest the
pathogen and spread it as they move from person to person.

Although the above is by no means a complete listing of the human
health problems caused by various pest species, it should convey some
realization of the need for pest control.

X. Find answers to the following sentences in the text:

1. Who greeted the introduction of synthetic chemical pesticides?

2. What compound is the weapon in freeing humanity from the threat of
insect — borne diseases?

3. Has pesticide use played a significant role in lowering death rates?

4. \What ailments are mosquitoes responsible for?

5. What was the reason of new cases of malaria in the US each year?

6. What are important carriers of gastrointestinal diseases?

7.Why are body lice a special public health concern?
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8.1s it necessary to convey some realization of the need for pest
control?

XI. Find sentences characterizing the following:

1. attitude of public health practitioners to the introduction of synthetic
chemical pesticides;

2. role of pesticide use in improving public health ;

3. mosquitoes as disease — carriers;

4. outbreaks of malaria and yellow fever in the US;

5. reasons of epidemic of new cases of malaria each year;

6. carriers of typhoid fever, cholera and dysentery;

7. body lice as a special public health concern.

XII. Fill'in the blanks with information taken from the text:
1. Many species of flies are important carries of ...

2. In recent years entry of large numbers of ... from tropical regions has been
responsible for new cases of malaria in the US.

3. New cases of so — called ... have been diagnosed among Americans
returning from abroad.

4. Body lice are a source of ... for people.

5. ... is characterized by high temperature and severe headache.

6. A number of ... responsible for millions of deaths and illnesses each
year.
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UNIT XV

MEASURES TAKEN TO PROTECT THE ENVIRONMENT

I. Remember the following words and word combinations from the text:

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12,
13.
14,

15.
16.
17,

18.
19.

20.
21.

a review

to be liable to
reference to

fall-out of land
smelting

refining of metals

to pose threat
bacillary infection
treated sewage sludge

valuable content

plant nutrients

to treat soil

long-term monitoring
elimination of disease producing
organisms

food chain
run-off
residential and commercial

occupation

gas works sites
coal tar derivatives

tipped asbestos wastes
careful core-sampling

- 0030p

- HECTU OTBETCTBEHHOCTh

- CChUIKA Ha

- BBINIAJICHUE 3EMIIU

- BhIIUIaBKa (IJIABUJIbHBIN 3aBOJ)

- nepepaboTKa METaJIJIOB

- IPE/ICTABIIATH YTPO3Y

- OakTepuasibHast HHPEKIUS

- OYMILIEHHBIN 0CaJI0K CTOUYHBIX
BOJ

- LIEGHHOE COJEPKUMOE

- IATaTEIbHBIC BEIIECTBA PACTEHUHN

- 00pabaTbIBaTh MOYBY

- 1OJITOCPOYHBIA MOHUTOPUHT

- ycTpaHeHHe 00JIe3HEH,
BBI3bIBAIOLIUX 3a001€BaHUE
opraiusma

- IUAIIEBast [IEMOYKa

- CTOKHU

- 3aHITOCTh B KOMMYHAJIbHBIX
ciyk0ax ¥ Ha MPEANPUATUN

- 3aBO/JI IO MPOMU3BOCTBY ra3a

- IPOU3BOIHBIE KAMEHHOYTOJILHOM
CMOJTBI

- HaBaJICHHBIE aCOECTOBBIC OTXO/IbI

- THIaTeNIbHAs BRIOOPKA sIpa

(kapoTax)
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22. removal operation - omeparys 1o yJajaeHUto

23. to be practicable - OBITH IPAKTUYECCKH
OCYIIECTBUMBIM
24. upward migration - MHUTpAIMs BBEPX
25. extra casts - IOTIOJTHUTEIILHBIE PACXOBI

I1.Match each word in A with its antonym in B:

A: suitable, elimination, practicable, long-term monitoring, to include,
valuable content, complete, upward migration, indirect contacts, analysis;
B: downward migration synthesis, introduction, direct contact, unsuitable,
Impracticable, short-term monitoring, incomplete, to exclude.

I11. Match adjectives in A with nouns in B and translate the phrases into
Russian:

A: agricultural, valuable, practical, economic, parasitic, bacillary, careful,
direct, major, extra;

B: land, infection, contract, production, work, conditions, purposes,
problems, monitoring, content, infection.

IV. Find the Russian equivalents for the following English words and word
combinations in the right column:

1. to pose threat 1. nmuieBas LenovKa

2. removal operation

3. long-term monitoring

[\

. Ta30BBIN 3aBOJI

(O8]

. IINTATCIIbHBIC BEIICCTBA
pacTeHuu

4. gas works sites

5. upward migration

6. refining of metals

7. plant nutrients

8. ashestos wastes

. TIepepaboTKa METAJJIOB

. OTeparys 1Mo yJIajJeHUIo

. IPEJICTABIISITh YTPO3Y

. IOJITOCPOYHBI MOHUTOPUHT

O 3 OO \nh ~

. OUMIIICHHBINA 0CaI0K
CTOYHBIX BOJI
9. food chain 9. murparms BBepx

10. treated sewage sludge 10. oTxozsI acoecta
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V.Each sentence is the answer to a question. Make the question with the
interrogative word suggested.

Model: In the Far East agricultural work poses threats to the crops from
bacillary infection. (What from)

What does agricultural work pose threats to the crops from?

1. The treated sewage sludge in Great Britain in deposited on land for
agricultural purposes. (What for)

2. Complete elimination of disease producing organisms is not guaranteed
by sewage treatment. (\What)

3. The assessment of contaminated sites must be based on analysis. (What)
4. Extra costs in building foundation construction are usual in either case.
(What)

5. The metal content of solids requires careful long-term monitoring because
of their phytotoxicity. (Why)

VI. Read the text below and learn about the effect of environmental
problems on people’s health.

Text 15 A

RELATIONSHIPS BETWEEN ENVIRONMENTAL
FACTORS AND HEALTH

Rachel Carson (in Silent Spring) was altering the world
to what has been called the fundamental principle of
ecology, namely: we can never do merely one thing
because the world is a system of fantastic complexity.
Nothing stands alone. No intervention in nature can be
focused exclusively on but one element of the system.

- Garett Hardin. Bulletin of the

atomic Scientists (January, 1970)

A review of the hazards liable to the present air, food and water would
be incomplete without reference to the relationships which exist between
them, often invading the medium of land. Air pollution for instance, can lead

125



to fall-out on land making it unsuitable for crop or livestock production.
The effect has been noted in connection with the smelting and refining of
metals.

In the Far East, agricultural work poses threats not only to the workers
employed in rice fields blooded with sewage contaminated water, from
parasitic conditions but to the crops themselves from bacillary infection
which may survive through to the point of consumption.

Over 40% of the treated sewage sludge produced in Britain is
deposited on land for agricultural purposes, because of its valuable content
of the plant
nutrients  nitrogen
and phosphorus and
role as a soil
conditioner.  The
metal content of
solids treated in
this may requires
careful  long-term
monitoring because
of their phytotoxicity and the need to prevent undue accumulation
(particularly cadmium) and introduction into the food chain. As complete
elimination of disease producing agents is not guaranteed by sewage
treatment the risks of direct contact and the contamination of water sources
by run-off from the land stiff exist.

The redevelopment of land used formely for industry or waste disposal
and now increasingly in demand for residential and commercial occupation
poses many practical, environmental and economic problems. Particular
difficulties arise with gas works sites, where coal tar derivatives, cyanide,
hydrogen sulphide and arsenic are some of the hazards which may be
encounted on disturbance on the ground. Sites made up with tipped asbestos
waste or furnace residues containing toxic materials are also a major
problem. The assessment of contaminated sites must be based on analysis
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following careful core-sampling at representative points which may need to
be large in number if the waste is mixed or has been deposited in layers. In
some cases a whole site may have to be excavated and new soil imported
involving a tremendous removal operation. In others, it may be more
practicable to cover the contaminated material to a depth of up to 2 m with
layered material designed to prevent the upward migration of toxic
chemicals. Extra costs in building foundation construction are usual in either
case.

Notes:

1. in connection with — B cBsi3u ¢
2. undue - upe3mepHbIii

3. in this way — Takum oOpazom

4. in either case — B mo00M citydae

VII. Answer the following questions about the text:

1. What do the relationships present in air, food and water involve?

2. What can air pollution lead to?

3. Why does agricultural work pose threats to the crops themselves?

4. Why does the metal content require long-term monitoring?

5. What poses many practical, environmental and economic problems?
6. Where do particular difficulties arise?

7. What must the assessment of contaminated sites be based on?

8. What does the removal operation of soil include?

VIII. Think and say about:

1. relationships present between air, food and water;

2.reasons of using treated sewage sludge on land for agricultural
purposes;

3. the procedure of the contaminated sites assessment.
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IX.Read the text, try to get in as a whole.

Text 15 B
POLLUTION CONTROL

Pollution control itself may be a polluting activity where air pollution
has been abated by wet-scrubbing methods. A liquid waste product requires
disposal. This may not be an easy problem to deal with if particulates with a
toxic content have been collected in this way and secondary pollution of
water or land is to be prevented. Attempts to control sulphur dioxide
emissions by scrubbing with chalk-bearing water have been effective but
only at the cost of oxygen depletion from the water and the production of
another waste product, calcium sulphate. The process has been found to
produce a net overall benefit to the environment in only a few special
situations.

Direct contamination of water and food may arise from air pollution.
The increase in total emissions of sulphur dioxide to the air over the period
of twentieth century s
estimated to be almost
thirtyfold.  Perhaps  the
effects of international
transport of this gas are
exaggerated; those on the
acidity of lakes through
dissolution of SO2 in
rainwater cannot be
dismissed. Food production
in the polluted areas may require special care to be taken over the ventilation
of premises to prevent the introduction of airborne contaminants into
manufacturing areas.

If the environment is regarded as a unified system, no form of
pollution can be viewed in isolation. The Royal Commission on
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Environmental Protection (Fifth Report, Air Pollution Control: An
Integrated approach) recommended the target adverse impact of industrial
processes on our surroundings. Sewage treatment is abundant source of
methane, useful as a pollution-free fuel. The needs of industry for water can
be met by juxtaposition of the consumers and sewage treatment works the
effluent from which, though not treated to portable standards is an economic
alternative to public supplies for cooling purposes. Refuse incineration
presents useful opportunities for energy production as well as reducing the
bulk and putrescible nature of waste.

In the long run a comprehensive study of various components which
make up the practice of environmental health is necessary to an
understanding of its relevance to everyday life now. It once again
demonstrates that humans themselves hold the key to health and prosperity.
They can change their environment for the better or the worse, depending
upon the action taken. First must come understanding and acceptance of
relationships between environmental factors and health which demonstrate
clearly that our future health is largely in our own hands. The view that the
total environment must be understood and treated in a comprehensive way
finds increasing acceptance and may provide grounds for cautions optimism
for the future.

X. Find answers to the following questions in the text:

1. What does a liquid waste product require?

2.What method of control sulphur dioxide emissions has been
effective?

3.What problems may arise from direct contamination of water and
food?

4. What may food production in polluted areas require?

5. Must all forms of pollution be viewed all together?

6. Sewage treatment is an abundant source of methane, isn’t it?

7. What presents useful opportunities for energy production?

8. How can humans change their environment?
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Xl. Find information concerning the following statements in the text:

1. pollution control is a polluting activity;

2. control of sulphur dioxide emissions is possible at the cost of oxygen
depletion from water;

3.the Royal Commission on Environmental Protection recommended the
target adverse impact on our surroundings;

4. methane is a pollution — free fuel;

5. refuse incineration presents useful opportunities for energy production;
6. humans hold the key to health and prosperity.

XI1. Think and find arguments to prove that:

1. pollution control is not as easy problem to deal with;

2. food production requires special measures to be taken;

3.the needs of industry for water can be met by juxtaposition of the
consumers and sewage treatment works;

4. understanding of relationships between environmental factors and health
IS very important.
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SUPPLEMENTARY READING

Ecosystems: What They Are

1. Photographs of the earth taken from the moon made it clear as never
before that the Earth is a sphere in the void of space like a space - ship on an
everlasting journey. "Spaceship Earth™ became a popular term and concept.
Spaceship Earth is unique among all the planets we know. In addition to its
rock base, it has an oxygen-rich atmosphere, an abundance of liquid water,
and, most conspicuous, millions of kinds of living things of which we, Homo
sapiens, are but one. The layer around the Earth where air (atmosphere),
water (hydrosphere), and minerals (lithosphere) interact with living things is
called the biosphere.

2. No living organism exists or can exist as an entity unto itself. Each
organism is but one member of a particular species. The word "species"
refers to the total population of a specific kind of plant, animal, or microbe.
But no species is an entity unto itself either. All species depend on air, water,
and nutritive elements from the earth's minerals. But plants, animals, and
microbes also play important roles in removing pollutants from air and
replenishing its oxygen and carbon dioxide, in purifying water, and in
recycling mineral elements. Therefore, we can say that plants support
animals; animal activities support plants; and all organisms help to support
and maintain air, water, and soil quality.

3. Thus, the biosphere consists of a virtually infinite number of
mutually dependent and mutually supportive interrelationships among
all living organisms, air, water, and minerals. Humans are no less a part
of and no less dependent on these interrelationships than any other
species, although we frequently delude ourselves into thinking that we
are. Our very term "natural resources" implies that all these things air,
water, soil minerals, grasslands, forests, wildlife-are there simply for our
taking with no prices to be paid for their use, misuse, or pollution, and
no need to put anything back in return. However, there are prices to be
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paid, and some of the prices, such as potential global warming, depletion
of the ozone shield, and loss of tropical forests, may be steeper than we
can afford.

4. 1t should be clear that sustainability of human society as well as
sustainability of other species will depend on maintaining the integrity of the
biosphere. To do this, we need to know how the biosphere works how the
biosphere functions to support all life. Thus, it is important to examine
ecosystems. An ecosystem may be defined as a grouping of various species
of plants, animals, and microbes interacting with each other and with their
environment. The environment includes temperature, precipitation, amount
of moisture, and all other chemical and physical factors which organisms are
exposed. Furthermore, the interrelationships are such that the entire
grouping may perpetuate itself, perhaps indefinitely. This definition is a very
condensed description of what is observed in nature and can be best
understood by considering some examples of ecosystems with which you
are probably already familiar.

5. A quick tour across the United States shows deciduous (leaf-
shedding) forests in the East, which turn brilliant colors in the fall before the
leaves drop; prairies or grasslands in the Central States; deserts with
distinctive cacti in the South-west; and coniferous (evergreen) forests in ¢
the northern and western Mountain States. Across northern Canada and on
the upper slopes of mountains, there are treeless expanses called tundra, and
in equatorial regions we find tropical rainforests. These different ecosystems
are the result of different climates, that is, different environmental conditions
of temperature and rainfall.

6. Looking at these examples more closely, we note that each
ecosystem is characterized by a distinctive plant community, which is
defined as grouping of particular plants. Each plant community supports a
particular array of animals. An array of microbes will be found in each
ecosystem, feeding on dead plant and animal material. Each of these
examples represents a distinctive grouping of plants, animals, and microbes
interacting with one another and with the environment. Thus, each grouping

132



In association with the environment that supports it is an ecosystem.
Furthermore, we know that these groupings existed long before humans
came on the scene and, if not disturbed by humans, would continue to exist
for a very long time and perhaps even indefinitely. That is, ecosystems
perpetuate themselves.

7. Major terrestrial ecosystems, such as forest or prairie, are not
entirely uniform; each consists of a number of more or less distinct but
related ecosystems. Thus, each is also called a biome, a term that refers to
a number of closely related ecosystems. Within a biome, an ecosystem
may include any more or less distinctive grouping of organisms
interacting with each other in a particular environment. For instance, a
patch of woods, an open field, a pond, a stream, each may be considered
and studied as an ecosystem. While it is convenient to divide the biosphere
into biomes and ecosystems for study and discussion, it is important to
recognize that they seldom have distinct boundaries, and they are
definitely not independent of one another. Rather, one ecosystem tends to
blend into next through a transitional region called an ecotone, which is a
region that contains many of the species and characteristics of the two
adjacent systems.

8. The ecotone between adjacent systems may include unique
environments that support distinctive plants and animals as well as those that
are common to the adjoining ecosystems. Consider a marshy area, which
often occurs between the open water of a lake and dry land. Whether they
contain distinctive species or not, ecotones may be studied as ecosystems in
their own right. Furthermore, some animal species- migratory birds, for
instance,- may inhabit different ecosystems at different times of the year,
and what happens in one ecosystem used by the migrators will definitely
affect any other ecosystems used during other seasons. For example, losses
and fragmentation of forests have disrupted migration lanes and resulted in
drastic declines in the populations of certain North American songbirds.
How the loss of all these birds will affect various ecosystems is a question
we just cannot answer at this time.
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9. Oceans include a variety of environments depending on
temperature, water depth, nature of the bottom, and concentrations of
nutrients and sediments. Each of these environments, called marine
environments, supports a more or less distinctive array of seaweeds,
plankton, fish, shellfish, and other marine organisms. Thus, different areas
of oceans-reefs, continental shelves, deep oceans — may be studied as
separate ecosystems, even though their interconnections and,
interdependencies are obvious. There are conspicuous ecotones between
ocean and freshwater systems in the form of estuaries, and between oceans
and the land in the form of beaches, wetlands, and rocky coastlines.

10. AIll ecosystems and biomes are interconnected through the
movements of air (wind) and water. Thus, the entire biosphere is really one
mammoth ecosystem. It is only for the convenience of study and
understanding that we divide it into biomes and smaller ecosystems.
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Ecosystems: What They Are

1. There are two "sides" in every ecosystem, the organisms on the one
hand and the environmental factors on the other. All the organisms — plants,
animals, and microbes — in the ecosystem are referred to as the biota (bio,
"life™). The way the categories of organisms fit together is referred to as the
biotic structure. The nonliving chemical and physical factors of the
environment (climate, soil quality and so forth) are referred to as abiotic (a,
"non") factors.

2. As it was noted before, the environment involves the interplay of
many physical and chemical, or abiotic factors, the major ones being
rainfall (amount and distribution over the year), temperature (extremes of
heat and cold as well as average), light, water, wind, chemical nutrients,
pH (acidity), salinity (saltness) and fire. The degree to which each is
present or absent, high or low, profoundly affects the ability of organisms
to survive. However, different species may be affected differently by each
factor. We shall find that this difference in response to environmental
factors determines which species may or may not occupy a given region.
In turn, which organisms do or don't survive determines the nature of a
given ecosystem.

3. In any study of the abiotic side of ecology, the key observation is
that different species thrive under different conditions. This principle applies
to all living things, both plants and animals. Some like it very wet; others
like it relatively dry. Some like it very warm; others do best in cooler
situations. Some tolerate freezing, others don't. Some require bright sun;
others do best in shade. Laboratory experiments clearly bear this fact out.
Plants may be grown in a series of chambers in which all abiotic factors are
controlled. Thus, a single factor — temperature, say — can be varied in a
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systematic way, while all other factors are kept constant. Experiments show
that, as temperature is raised from a low point that fails to support growth,
plants grow increasingly well until they reach some maximum. Then, as
temperature is raised still further, the plants become increasingly stressed,;
they do less well, suffer injury and die.

4. The point that supports the maximum growth is called the optimum.
Actually, since maximum growth usually occurs over a range of several
degrees, we speak of an optimal range. The entire span that allows any
growth at all is called the range of tolerance. The points at the high and
low ends of the range of tolerance are called the limits of tolerance.
Between the optimal range and the high or low limit of tolerance, there
are zones of stress. That is, as temperature is raised or lowered from the
optimal range, the plants experience increasing stress until, at either limit
of tolerance, they cannot survive. Similar experiments have been run to
test other factors, and the results invariably follow the same general
pattern. Of course, not every species has been tested for every factor;
however, the consistency of such observations leads us to conclude that
this is a fundamental biological principle: Every species (both plant and
animal) has an optimum range, tones of stress, and limits of tolerance with
respect to every abiotic factor.

5. This line of experimentation also demonstrates that different species
differ markedly with respect to the values at which the optimum and limits
of tolerance occur. For instance, what may be an optimal amount of water
for one species may stress a second and result in the death of a third. Some
plants cannot tolerate any freezing temperatures, others can tolerate slight
but not intense freezing, and some actually require several weeks of freezing
temperatures in order to complete their life cycles. While optimums and
limits of tolerance may differ from one species, however, there may be great
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overlap in the ranges of tolerance for various species. Thus many plants may
grow under the same conditions, although these conditions may not be
optimal for all of the plants.

6. Since the results just described apply to any and all abiotic factors,
we observe what is known as the Law of Limiting Factors: Any one factor
being outside its optimal range at any given time will cause stress and limit
the growth of an organism. The factor that is limiting the growth is called
the limiting factor. It may be any factor that affects the organism. The Law
of Limiting Factors includes the problem of "too much" as well as the
problem of "too little". For example, plants may be stressed or killed by
overwatering or over fertilizing as well as by under watering or under
fertilizing, a common pitfall for amateur gardeners. The factor that is
limiting may change from one time to another. For example, in a single
growing season, temperature may be limiting in the early spring, nutrients
may be limiting later, and then water may be limiting if a drought occurs.
Also, if one limiting factor is corrected, growth will increase only until
another factor comes into play.

7. The Law of Limiting' Factors was first presented by Justus von
Liebig in 1840 in connection with his observations regarding the effects
of chemical nutrients on plant growth. He observed that restricting any
one of the many different nutrients at any given time had the same effect:
it limited growth. Thus, this law is also called Liebig's Law of
Minimums. Observations since Liebig's time, however, show that his law
has much broader application. Beyond its application to all abiotic
factors, it may be applied to biotic factors as well. Thus the limiting
factor for one species may be competition or predation from another.
This is certainly the case with our agricultural crops, where it is a
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constant struggle to keep them from being limited or even eliminated by
weeds and "pests".

8. In summary, the biosphere consists of a great variety of
environments, both aquatic and terrestrial. In each environment we find
plants, animal, and microbial species that are adapted to all the abiotic
factors and also to each other in various feeding and nonfeeding
relationships. Such environment supports a more or less unique grouping
of organisms interacting with each other and with the environment in a
way that perpetuates or sustains the entire group. That is, each
environment with the species it supports is an ecosystem. Every
ecosystem is interconnected with others through ecotones and through
some species that cross from one system to another. At the same time,
each species and, as a result, each ecosystem, is kept within certain
bounds by limiting factors. That is, the spread of each species is at some
point limited by its not being able to tolerate particular conditions,
compete with other species, or cross some physical barrier. Significantly,
nowhere in nature do we find a species restraining its own spread and
influence in and of its own volition; restraint is always due to one or more
limiting factors.

9. A major concern of many environmentalists is how altering any
factor, abiotic or biotic, may upset these limits and have far-reaching
consequences through a ripple effect. Recognizing that everything in the
biosphere is interconnected leads to the conclusion that nothing can be
changed without affecting everything else to a greater or lesser degree.
Obviously, humans have changed and are continuing to change things on
a very large scale. What will these changes bring? Many
environmentalists, including a number of scientists, promote the idea that
we may be on the verge of a sudden and catastrophic "collapse of the
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biosphere"” in which most if not all life may perish. On the other hand,
cornucopians, also including a number of scientists, point out that there is
no solid evidence to support such a *doomsday scenario”, much less that
it is imminent. Indeed, they argue that all our experience to date should
lead to the quite opposite conclusion: Humans have already caused the
extinction of thousands of species and made manifold changes over most
of the earth, but we and the biosphere are still doing well. Therefore, they
maintain that continuing development as we have been does not pose an
environmental threat.
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Ecosystems: How They Work

1. Nutrient Cycling. When you look at the various inputs and out-
puts of producers, consumers, detritus feeders and decomposers, how they
fit together should be conspicuous. The waste, or byproducts, of each is
the food or essential nutrients for the other. Specifically, the organic
material and oxygen produced by green plants are the food and oxygen
required by consumers and other heterotrophs. In turn, the carbon dioxide
and other wastes generated when heterotrophs break down their food are
exactly the nutrients needed by green plants. Herein is the first basic
principle of ecosystem sustainability: for sustainability, ecosystems
dispose of wastes and replenish nutrients by recycling all elements. This
principle is in harmony with the Law of Conservation of Matter. Since
atoms are neither created nor destroyed, nor converted one into another,
they can be reused indefinitely. This is exactly what natural ecosystems
do; they recycle the same atoms over and over again. We can see this even
more clearly by focusing on the pathways of three key elements: carbon,
phosphorus, and nitrogen. Since these pathways do lead in a circle, they
are known as the carbon cycle, the phosphorus cycle, and the nitrogen
cycle.

2. The Carbon Cycle. For descriptive purposes, it is convenient to
start the carbon cycle with the "reservoir" of carbon dioxide molecules
present in the air and dissolved in water. Through photosynthesis and further
metabolism, carbon atoms from carbon dioxide become the carbon atoms of
all the organic molecules making up the plant's body. Through food chains,
the carbon atoms then move into and become part of the tissues of all the
other organisms in the eco-system. However, it is unlikely that a particular
carbon atom will be passed through many organisms on any on cycle
because at each step there is a considerable chance that the consumer will
break down the organic molecule in cell respiration. As this occurs, the
carbon atoms are released back to the environment in molecules of carbon
dioxide, thus completing one cycle, but of course ready to start another.
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Likewise, burning organic material returns the carbon atoms locked up in
the material to the air in carbon dioxide molecules. No two successive cycles
of a particular carbon atom are likely to be the same. Nor are the two cycles
likely to be within the same ecosystem because in the atmosphere wind will
carry them around the globe.

3. The Phosphorus Cycle. Phosphorus exists in various rock and soil
minerals as inorganic phosphate ion (PO4%). As rock gradually breaks down,
phosphate and other nutrient ions are released. Phosphate dissolves in water
but does not enter air. Plants absorb phosphate from the soil or water
solution, and as it is bonded into organic compounds by the plant it is
frequently referred to as organic phosphate. Through food chains, organic
phosphate is transferred from producers to the rest of the ecosystem. As with
carbon, at each step there is a high likelihood that the organic phosphate will
be broken down in cell respiration, releasing inorganic phosphate in urine or
other waste. The phosphate may then be reabsorbed by plants to start another
cycle.

4. There is an important difference between the carbon cycle and
the phosphorus cycle. No matter where carbon dioxide is released, it will
mix and maintain the concentration of carbon dioxide in the air. Mineral
nutrients, however, which do not have a gas phase, are recycled only
insofar as the wastes that contain them are deposited on the soil from
which the nutrients originally came. This is basically what happens in a
natural ecosystem. However, humans are prone to upset this cycle. A very
serious case of humans interfering with the phosphorus cycle is seen in
the cutting of tropical rainforests. This type of ecosystem is supported by
a virtually 100 percent efficient recycling of nutrients. In other words,
there are little or no reserves in the soil. When the forest is cut and burned,
the nutrients that were locked up in the trees are really washed away, and
the land is rendered unproductive: Also, in the human system, phosphate
from agricultural crop-lands makes its way, in large part, into waterways —
either directly by way of runoff from croplands or indirectly by way of
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discharge of sewage effluents. Since there is essentially no return of
phosphate from water, this addition results in over fertilization of bodies
of water. Meanwhile, phosphorus is replaced on croplands by mining
phosphate rock — a process that will ultimately result in depletion.

5. The Nitrogen Cycle. It is more complex than the carbon and
phosphorus cycles because it has both a gas phase and a mineral phase. The
main reservoir of nitrogen is the air, which is about 78 percent nitrogen gas
(N2). Plants cannot utilize nitrogen gas directly from the air; instead the
nitrogen must be in a mineral form, such as ammonium ion (NH4") or nitrate
ion (NOz). A number of bacteria and also certain blue-green algae, which
are actually bacteria, can convert nitrogen gas to the ammonium form, a
process called biological nitrogen fixation. Most important among these
nitrogen-fixing organisms is a bacterium called Rhizobium, which lives in
nodules on roots of legumes, members of the pea-bean family of plants. This
Is another example of symbiosis. The legume provides the bacteria with a
place to live and with food (sugar) and gains a source of nitrogen in return.
Fixed organic nitrogen is passed from the legumes to other organisms in the
ecosystem through food chains.

6. As animals break down proteins and other organic compounds
containing nitrogen for energy in cell respiration, the nitrogen is excreted,
generally in the ammonium ion form. Bacteria in the soil may convert the
ammonium ion to the, nitrate form but either form may be reabsorbed by any
plants, thus creating an ongoing cycle. However, another kind of bacterium
in the soil gradually changes the nitrate ion back to nitrogen gas.
Consequently, nitrogen will not accumulate in the soil. Some nitrogen gas is
also converted to the ammonium form by discharges of lightning in the
process known as atmospheric nitrogen fixation and comes down with
rainfall, but this is estimated to be only about 10 percent of the amount of
biological nitrogen fixation.

7. All natural ecosystems, then, depend on nitrogen-fixing organisms;
legumes with their symbiotic bacteria are, by far, the most important. The
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legume family includes a huge diversity of plants, ranging from clovers
(common in grasslands) through desert shrubs to many trees. Every major
terrestrial ecosystem, from tropical rainforest to desert and tundra, has its
representative legume species, and legumes are generally the first plants to
recolonize a burned-over area. Without them, all production would be
sharply impaired because of lack of available nitrogen. The nitrogen cycle
In aquatic ecosystems is similar, but there blue-green algae are the most
significant nitrogen fixers.

8. Only humans have been able to bypass the necessity for legumes
when nonlegume crops such as corn, wheat, and other grains are being
grown. We do this by fixing nitrogen in chemical factories (industrial
nitrogen fixing). Synthetically produced ammonium and nitrate com-pounds
are major constituents of fertilizer. However, the high cost of industrially
fixed nitrogen and other soil factors are causing many farmers to readapt the
natural process of enriching the soil by alternating legumes with nonlegume
crops, that is, by crop rotation.
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Ecosystems: What Keeps Them The Same?

1. The most important point to recognize is that no forces or rigid
structures exist that prevent ecosystems from changing. In fact, eco-systems
can and do change, even drastically, as conditions are altered. The one thing
that enables ecosystems to sustain a given composition of species over long
periods of time is that all the relationships in the system are in a dynamic
balance.

2. Each species in an ecosystem exists as a population — that is to say,
an interbreeding, reproducing group. An ecosystem's remaining stable
(sustaining itself) over a long period of time implies that the population of
each species in the ecosystem remains more or less constant in size and
geographic distribution. Any continuing increase or decrease in population
would be observed as a change in the ecosystem. In turn, a population's
remaining constant over a long time means that reproductive rate is equaled
by death rate. Thus, the problem of ecosystem balance boils down to a
problem of how birth rate and death rate are balanced for each species in the
ecosystem.

3. Maintaining or increasing a population depends on more than
reproductive rate (number of live births, eggs laid, or seeds or spores set in
plants) by itself. Recruitment, which is defined as making it through the
early growth stages to become part of breeding, reproducing population, is
equally important. For example, many fish lay thousands, even millions of
eggs, and plants typically set thousands of seed. Yet population increase may
be nil because recruitment is so low; in other words, most of the young fish
and plants perish in the early stages of growth. (Note that "low recruitment"
Is a polite way of saying high mortality of the young.) Conversely, even a
relatively low reproductive rate may result in a substantial population
increase when recruitment is high. Primates are an outstanding example of
this latter strategy.

4. Additional factors that influence population growth and geographic
distribution are the ability of animals to migrate or of seeds to disperse to
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similar habitats in other regions, the ability to adapt to and invade new
habitats in addition to the one originally occupied, defense mechanisms,
and resistance to adverse conditions and disease. All these factors taken
together are referred to as the biotic potential of the species. Despite
different strategies regarding biotic potential, there is one point in
common: Every species has sufficient reproductive capacity to rapidly
increase its population if factors are favorable for a high recruitment.
Indeed, each new generation will be multiplied by the number of female
produced. For example, rabbits producing 20 offspring, 10 of which are
female, may grow by a factor of 10 each generation: 10, 100, 1000,
10 000... Such a multiplying series is called an exponential increase. In
populations it is commonly called a population explosion.

5. Populations in natural ecosystems do not explode because all
conditions are seldom favorable for any extended period of time. One or
more abiotic factors, such as unfavorable temperature, amount of
available water, pH, or salinity, and/or one or more biotic factors, such as
predators, parasites, disease organisms, or lack of sufficient food, become
limiting. The combination of all these abiotic and biotic factors that may
limit population increase is referred to as environmental resistance.

6. One may already foresee the result of the interplay between bio-
tic potential and environmental resistance. Sooner or later, any population
increase will be curtailed by one or more factors of environmental
resistance. It is important to observe how this curtailment works, however.
In general, the reproductive rate for a species remains fairly constant,
because that rate is part of the genetic endowment of the species. What
varies tremendously is recruitment. It is in the early stages of growth that
individuals (plants and animals) are most vulnerable to precaution,
disease, lack of food (or nutrients) or water, or other adverse conditions.
Consequently, environmental resistance effectively reduces recruitment.
Of course, some adults also perish, particularly the old and weak. If
recruitment is at the replacement level, just enough to replace these adults,
then the population size will remain constant. If recruitment is not
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sufficient to replace losses in the breeding population, of course, the
population size will decline.

7. In certain situations, environmental resistance may effect
reproduction as well as causing mortality (death) directly. For example, loss
of suitable habitat often prevents animals from breeding. Also, certain
pollutants adversely affect reproduction. However, we can still view these
situations as environmental resistance either blocking a population's growth
or causing its decline.

8. In conclusion, whether a population grows, remains stable, or
decreases is the result of a dynamic balance between its biotic potential and
environmental resistance. In general, biotic potential remains constant; it is
shifts in environmental resistance that allow populations to increase or cause
them to decrease For example, a number of favorable years (low
environmental resistance) will allow a population to increase; then a drought
may cause it to die back, and the cycle may be repeated. It should be noted
that balance is a relative phenomenon. Some balances fluctuate very little,
others fluctuate widely, but as long as decreased populations restore their
numbers, the system may be said to be balanced. Still, the questions remain:
What maintains the balance within a certain range? What prevents a
population from going into an explosion or into extinction? Indeed, in
nature, neither possibility is ruled out.

9. In general, populations remain within a certain size range be-
cause most factors of environmental resistance are density-dependent.
That is, as population density (the number of individuals per unit area)
increases, environmental resistance becomes more intense and causes an
increase in mortality such that population growth ceases or declines.
Conversely, as population density decreases, environmental resistance is
generally mitigated, allowing the population to recover. This balancing
act will become clearer if we discuss specific mechanisms of population
balance.

10. Human impacts, on the other hand, readily result in extinction
because they are not density-dependent. Impacts such as ecosystem
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destruction, habitat alteration, pollution, and exploitation can be just as
intense at low population densities as at high. Furthermore, the biotic
potential of many species depends on a minimum population base — a herd
of deer, a pack of wolves, a flock of birds, or a school of fish, for example.
If a population is pushed below a certain critical number necessary to
support a breeding population, biotic potential fails, and extinction is
virtually assured. Species whose populations are declining because of
human impacts are defined as threatened. If the population is approaching
or is at what scientists believe to be critical number, the species may be
defined as endangered.
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Ecosystems: Mechanisms of Population Balance

1. There are some specific mechanisms that provide population
balance in nature. It is necessary to focus on one mechanism at a time, but
keep in mind that in natural ecosystems all of the mechanisms are working
In concert to create the overall balance. Knowledge of these mechanisms
will make us aware of how ecosystems may be upset and the consequences
that may result.

2. A classic example of population balance is that between the lynx, a
member of the cat family, and hares, a member of the rabbit family, as
observed in Canada from 1850 to 1930. When the hare population is low,
each hare can find abundant food and plenty of places, to hide and raise
offspring. In other words, the hares' environmental resistance is relatively
low, and their population increases despite the presence of the lynx
predator. As the hare population increases, however, each hare has
relatively less food and fewer hiding places. More hares provide easier
hunting for the lynx so that, with plenty of hares to feed lynx young, the
lynx population begins to fall. As the hare population falls the food and
shelter available to each hare again increase. Also, surviving hares are
those that are healthiest and best able to escape from the lynx. Hunting
becomes harder for the lynx; many of them starve, and their population
begins to fall. These factors sum up to lower environmental resistance for
the hares, and their population increases again, repeating the cycle. These
events explain the fluctuating but continuing balance found between the
hare and lynx populations.

3. Much more abundant and ecologically important in population
control are a huge diversity of parasitic organisms. These organisms range
from tapeworms, which may be a foot or more in length to microscopic
disease-causing protozoans, fungi, bacteria, and viruses. All species of
plants, animals, and even microbes may be infected by parasites. In terms of
population balance, parasitic organisms act in the same way as large
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predators. As the population density of the host organism increases, parasites
and their vectors (agents that carry the parasites from one host to another),
such as disease-carrying insects, have little trouble finding new hosts, and
infection rates increase, causing dieback. Conversely, when the population
density of the host is low, transfer of infection is impeded, and there is a
great reduction in levels of infection, a condition that allows the population
to recover.

4. Parasites may not kill their host, but they generally weaken it
and make it more vulnerable to adverse conditions and to attack by larger
predators. It is commonly observed that the animals killed by large
predators are infected with parasites, whereas animals killed by hunters
are generally healthy. In a food web, a population of any given organism
Is affected by a number of predators and parasites simultaneously.
Consequently, the balance can be thought as a balance between the
population of an organism and its natural enemies. The wide swings in
populations noted in the hare-lynx case are generally typical of very
simple ecosystems involving relatively few species. Balances between
an organism and several natural enemies are generally more stable and
less prone to wide fluctuations because different natural enemies come
into play at different population densities. Also, when the preferred prey
is at a low density, the population of the natural enemy may be supported
by its feeding on something else. Thus, the lag time between increase of
the prey population and that of the natural enemy is diminished. These
factors have a great damping effect on the rise and fall of the prey
population.

5. In all such balances, however, whether simple or complex, it is
extremely important to recognize that a high degree of adaptation is
involved on the part of both the prey or host and the natural enemy. This
adaptation is such that a given natural enemy is incapable of completely
eliminating its prey or host but yet is capable of limiting the prey or host
population to a certain density. Putting any predator and prey or host
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and parasite together does not lead to an automatic balance. Such lack
of balance is shown all too clearly by what may occur when a species
from one region is introduced into another. Such introductions may lead
to what are commonly called ecological disasters as balances fail.

6. In discussing predator-prey balances, it was said that in lean
times the excess carnivore population — the lynx, for instance, — simply
starved. Actually, another factor is often involved in the control of
carnivore and some herbivore populations: territoriality, which refers to
individuals or groups claiming a territory and defending it against others
of the same species. For example, the males of many species of songbirds
stake out a territory at the time of nesting. Their song has the function of
warning other males to keep away. Male wolves and other carnivores,
including dogs, stake out a territory by spotting it with urine, the smell
of which warnes other males to stay away. The territory defended is large
enough to assure the "owners" of being able to gather enough food to
successfully rear a brood. The size of the territory defended varies with
resources available. In lean times territories are larger; in good times
they are smaller.

7. The obvious advantage of territoriality is that individuals that are
able to successfully claim and defend a territory will have enough re-sources
to rear a well-fed, healthy next generation. Those individuals unable to claim
a territory generally meet an unhappy end. Continually chased out of one
territory after another, they fall victim to any of the factors of environmental
resistance, or at the very least they are unable to breed and raise young.
Territoriality does not change the basic principle of population being a
dynamic balance between biotic potential and environmental resistance. In
the face of limited resources, however, territoriality creates a mechanism of
selecting the strongest and fittest to survive and breed, while eliminating the
genes of the weaker individuals.

8. Territoriality is an instinctive behavioral trait in many species. By
keeping populations in check, territoriality helps to maintain the balance
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of the ecosystem and thus to ensure survival of the species. Many people
have observed that humans are also a territorial animal, even to an extent
that greatly exceeds any other species. Almost all of us aspire to owning
a piece of land that we can put a fence around and call ours, and the bigger
the piece of land, the better. Throughout history, virtually all wars
between nations have involved territorial disputes, and nations continue
to arm themselves to the teeth with the most sophisticated weaponry
available — always, they say, to defend themselves against the threat of
territorial encroachment by their neighbors.
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CONCLUSION

B noco6uun paccMoTpeHbl HanboJiee akTyallbHbIE MTPOOIEMbI OXPaHBI
OKPY’KaIOIIeH CpeIbl: OXpaHa aTMoCc(epsl, 3eMJTU U BOJIbI, TpoOJIeMa Iryma,
panuaim, 3arps3HeHre MPOyKTOB MUTAHKUS, TTepepaboTKa MPOMBIILICHHBIX
U OBITOBBIX OTXOJIOB, B3aUMOOTHOIIICHHS YEJIOBEKa M OKPYKAIOIICH Cpebl
u Jp.

OcHOBHOE Ha3HAYCHUE IIOCOOMS 3aKIIOYacTCsd B OOeCIeUYeHUE
IJTAHOMEPHOTO  PYKOBOJICTBA  ayJUTOpPHOM  paboOTOM  CTYACHTOB,
HaIlpaBJICHHON Ha OCHOBATEIHHOE M3YYCHHE TEKCTOB M MX OOCYXKICHHUE C
IIPUMEHEHUEM CMBICJIOBOTO aHAIH3a.

[TocobOue BKiTIOYAET 1eeBhIC 3aJaHUs K TEKCTaM, COCTOSIINE U3 TPEX
yacTel: BOKaOyIIsIpa, YIPaXKHECHUN S3BIKOBBIX U PEUEBBIX JJIT OOCYKICHUS
B ayauTopu. Llens yrpakHeHUH — akTHBH3AIIHS BOKAOyIIsipa U BOCTIPUSITHE
CMBICIIOBOTO COJIEpKaHUs TeKCTa. TEKCTHI MO MpoOIeMaM SKOJOTHH B3SITHI
W3 OPUTHHAIBHBIX COBPEMEHHBIX HAYYHBIX M HAYIHO-TTOMYJISIPHBIX U3IaHAH
(MoHOrpaduii, )KypHaIOB U ra3er).

CTtpykTypa MOAayJie M IOCIeI0BaTEIbHOCTh HU3JI0KEHUS y4eOHOM
uH(OpMaIlMA OJHOTHITHBI, YTO OOJIErdyaeT yCBOCHHE MaTepH ajia M IOHHU
MaHH € 3aJ1a4, IOCTABJICHHBIX B YIIPAKHCHUIX.

[Tocobue 3akaHUYMBAETCS TEKCTAaMH JIJIs JIOMOJHUTEIILHOTO YTCHHS,
KOTOpPHIE TEMATHYECKU W JIEKCHYECKHU SIBIISIOTCS TPOJODKEHUEM YPOKOB
OCHOBHOM 9aCTH MOCOOMS ¥ TIPeTHA3HAYEHBI JJIsI CAMOCTOSATEILHON pabOThI

CTYACHTOB.
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WNrak, B 3aKIIOYEHHE MOXKHO CHAENAaThb BBIBOJ, YTO TaKOeE
CTPYKTYPUPOBaHHOE TOCOOHE, B KOTOPOM MPE/I0KEHBI HOBBIE ITyTH 0TOOpa
U OpraHu3anuu y4eOHOro Marepuana, MOCTPOEHUS IOCJIeA0BaTeIbHON
CUCTEMBl YIPAXKHEHUM, MOXKET IIOMOYb IIPENOAABATENISIM I10-HOBOMY
B3IJIIHYTh Ha MPO0JIeM bl 00yUYEHUS YTEHUIO OPUTMHAIBHOM JIUTEpaTyphl U

U3BJICUCHHUIO HEOOXOAMMOM KOTHUTUBHOM MH(pOpMAaIUK.
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