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BCTYII

[HmKeHepHa OCBiTa, €KOJIOTiS Ta HAHOTEXHOJIOTIl — OJIHI 3 HAHOBINIMX Ta HAWIEPCHEKTHUBHIIIUX
rajgy3eil TEOpeTHYHOi Ta MPUKIAJAHOI HAYKH, Cy4acCHOrO0 BUPOOHHUIITBA, SIKI B)KE 3HAMIIUIM IIUPOKE
3aCTOCYBaHHA B Pi3HUX cepax HAYKOBUX JOCIHIIKEHb Ta BUpOOHHITBA. CTBOPEHHS Cy4aCHUX, €KOJIOTO
0e3rmeyHnx 00 €KTIB po3MipaMH B JEKiJIbKa HAHOMETPIB 1 MOXIIMBICTh YIPABIIHHA HUMHU Ta IXHIMHU
BIIACTHBOCTSIMU CTAJIA MIPUBAOIUBUMHU, KOPUCHUMH ¥ HE3aMiHHUMU B MEAMIIMHI, EICKTPOHII, KOCMIYHUX
TEXHOJIOT15X, MaTepialo3HaBCTBI TOLIO.

INTRODUCTION

Engineering education, ecology, and nanotechnologies are among the newest and most
promising fields of theoretical and applied science, and also of advanced industry, being widely used in
various fields of scientific research and industrial production. Creation of modern, ecologically safe
objects sized of a few nanometers, and also the ability to control them and their properties, are were
attractive, useful, and indispensable in medicine, electronics, space technology, materials science etc.



I EDUCATION AND ECOLOGY

UNIT 1.1

Exercise 1. Learn the following words and word combinations:

well-known scientist
state figure

design bureau

to take pride in smth
Graduate
corresponding member

to add to smth
to make a significant contribution

PIPESSA

Recognition

the humanities
environmental protection
extramural training
post-graduate training
pre-higher-school training
assistant professor
training (educational) process
state prize

flight simulator

on-board system

hangar

hostel

profound knowledge
sports activities
hang-gliding

to be in favour

BIJIOMUH BUEHUI
JepKABHUH isid
KOHCTPYKTOpPCBhKE 010po
MUIIATUCS YUMOCH
BUITYCKHUK
YJICH-KOPECIIOH/ICHT
301IBIITYBaTH, TPUMHOXKYBATH
pPOOUTH 3HAYHMIA BKIIA]]
BHU3HAHHS

ryMaHITapHi JUCIUTLTIHA
3aXUCT TOBKIJUIS

3a04YHE HAaBYaHHS
MICIISIUIIIOMHE HaBYaHHS
JIOBY31BCBhKa MiATOTOBKA
JOLEHT

HaBYaJIbHUU MPOLIEC
JiepKaBHA TIpeMist
aBlaTpeHaXxxep

OopToBa cucrema

aHrap

TYPTOXHUTOK

rIIMOOKI 3HAHHS
3aMHATTA CIIOPTOM
JeNbTarIaHePU3M

KOPHUCTYBATHUCS YCITIXOM

Exercise 2. Make a "map ” of your knowledge about The National Aviation University. Answer
the questions: What do I know about: 1) the history of the University, 2) the number of students and
teaching staff: 3) the institutes the University includes; 4) modern facilities the University has, 5) the
institute I study in.



Exercise 3. Read, translate the text and check your knowledge.
The National Aviation University

The National Aviation University (NAU) is one of the largest aviation higher educational
establishments in the world. Dozens of thousands of specialists working both in Ukraine and more than
100 other countries were trained there. Among them there are well-known scientists, industry leaders,
state and military figures. They are at the head of airlines, factories and design bureaus, various
organizations and services, without which neither aviation nor other sectors of economy can function
successfully. At present the university provides training to 26 thousand students including foreign
students from 40 countries of the world. Scientific and pedagogical schools established at the university
make it possible to train not engineering specialists only, but economists, lawyers, environmentalists,
translators, psychologists, sociologists as well.

The university dates back to August 1933, when the Aviation Faculty separated from Kyiv
Polytechnical Institute and Kyiv institute of Civil Air Fleet emerged. During the years of its existence this
educational institution has become a real cradle of aviation specialists, having trained thousands of
aviation specialists for both Ukraine and other countries of the world. Many graduates continue working
at their native university, adding to its glory. At present the university is led by N.Kulick, a doctor of
engineering sciences, a professor.

Because of the national and international recognition of the university's achievements and its great
contribution to the development of national higher education and science, the university was awarded the
status of National Higher Educational Institution by the Decree of the President of Ukraine L.Kuchma in
September 2000.

The university contains fourteen institutes. They are: the Aerospace Institute, the Institute of the
Humanities, the Institute of Electronics and Control Systems, the Institute of Computer Technologies, the
Institute of Information-Diagnostic Systems, the Institute of Air and Space Law, the Institute of
Management and Economics, Land Use and Information Technologies Institute and the Institute of
Ecological Safety etc.

The other six institutes are: the ICAO institute, the Institute of New Technologies, Kyiv Institute
of Management and Information Technologies, the Institute of Extramural and Distant Training, the
Institute of Post-Graduate Training, and the Institute of Pre-Higher School Training. There are two
faculties that do not belong to any institute. They are: the Foreign Students Faculty and the Faculty of
Military Training.

Teaching at the university is performed by a highly skilled scientific and pedagogical team
including 9 academicians, 12 corresponding members of the National Academy of Sciences of Ukraine,
32 academicians of academies of special sciences, 185 doctors of science, professors, about 600
candidates of science and assistant professors. Leading experts of airlines and industrial enterprises are
involved in the training process. The teaching staff includes 18 winners of state prizes, 17 merited
workers of science and engineering of Ukraine.

45 planes and helicopters, 42 aviation engines, 3 complex flight simulators, 240 on-board
systems, modeling stands and about 1600 modem computers are used in the training process. The
scientific and technical library has about 2.5 million books. The university has a training aerodrome,
unique hangar, radio equipment, aerodynamic and training complexes.

The life of our students is very interesting. Profound knowledge obtained during lectures and
practical training gives them an opportunity to participate in scientific conferences and competitions
where they show excellent results. Many students receive rector's grants and other prizes as awards for
their achievements in studies and active participation in the social life of the university.

The university sports centre provides excellent opportunities for sports activities. All the teams of
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our university in various kinds of sports participate actively in city and national competitions and have
been many time winners. A yachting, an aircraft modelling, and a hang-gliding clubs are in great favour
with the university staff and students.

The motto of the National Aviation University that to considerable extent reflects its life and
activities is: VIVERE! VINCERE! CREARE! - LIVE! WIN! CREATE!

Exercise 4. Answer the following questions.

1. When was the university founded?

2. What kind of specialists has it been training since its foundation?

3. Who is the present rector?

4. When and why was the university awarded the status of National Higher Educational
Institution?

5. How many and what institutes train specialists at present?

6. What other educational institutions are incorporated in the university?

7. How many students study at the university now?

8. What is the university teaching staff known for?

9. What facilities are used in the training process at the university?

10. What is in great favour with the university staff and students?

Exercise 5. State whether the following sentences are true or false. ("orrect the false ones.

1. Scientific and pedagogical schools established at the university make it possible to train not
only engineering specialists, but agronomists, doctors, actors, TV and radio anchormen. 2. The university
dates back to April 1933, when the Aviation Faculty separated from Kyiv Higher Military School of
Aviation Engineers. 3. The university was awarded the status of National Higher Educational Institution
by the Decree of the Cabinet of Ministers of Ukraine in September 2002. 4. The scientific and technical
library has about 2.5 million books. 5. Originally the university was called Kyiv Institute of Civil Air
Fleet.

Exercise 6. Make up sentences putting the words in the correct order.

1. was/ in/ 1933/ the University/ August/ founded

2. companies/ they/ design bureaus/ educational institutions/ and/ aircraft/ organizations/ head/
factories

3. the University/ pride/ its/ graduates/ in/ takes

4. scientific and pedagogical/ teaching/carried out/a highly skilled/ is/ by/ team

S.receive/ in studies/ their outstanding achievements/ many students/ H I lot 's grants/ for/ as

awards/ other prizes/and

Exercise 7. Translate into English.

1. JlecaTkH THCSY CHEUIaNicTiB, fKI MpauooTh B YKpaini i monany 100 3apyOiKHUX Kpail,
npoiinum miarotoBky B HamioHamsHOMy ABiamiiiHomy VYHiBepcuteTi. 2. Cepell HUX € BiIoMi BYEHI,
KEpIBHUKH MPOMHUCIIOBOCTI, JIepKaBHI Ta BilchbKoBi nisvi. 3. bararo BumycHukiB HAY mnpomoBxkyioTh
NPAaLOBAaTH y PIIHOMY YHIBEPCHTETi, NPUMHOXKYIOUM Horo cnaBy. 4. Jlo HaBYaqpHOTO TPOLECY B
YHIBEPCHUTETI 3aly4yaroTbCsl NPOBiAHI (axidBIi aBiakKOMMAaHIH Ta TMPOMHUCIOBUX MiANPUEMCTB. 5.
[Tpodecopcbko-BUKIAgAbKIN CcKiIag Haimiuye 18 maypeaTiB AepikaBHUX mpemil Ta 17 3acmykeHHxX
NpaliBHUKIB HayKu 1 TexHikH Ykpainu. 6. YHiBepcuTeT Hazmae BciM Oaxarouum (provides all those
willing) MOXKJIMBICTD MIATOTYBATUCS 10 BCTYIY B IHCTUTYT JOBY31BCHKOT IMiITOTOBKH.



Exercise 8. Make up as many questions to the following sentences as possible.

1. Now graduates of the National Aviation University head airlines, factories, design bureaus, and
educational institutions. 2. Leading experts of airlines and industrial enterprises are involved in the
training process. 3. The university's sports centre provides excellent opportunities for sports activities. 4.
All the teams of our university in various kinds of sports participate actively in city and national
competitions.

Exercise 9. Read information about the institute you’ve chosen and advertise it for those willing
to enter the institute.

Exercise 10. Read information about the institute you've chosen and advertise it for those willing
to enter the institute.

The Institute of Ecological Safety

The Institute of Ecological Safety was formed on the bases of the Faculty of Ecological Safety
during its reorganization in 2010. Soon it became one of the leading institutes of the university providing
training for more than 1100 students. The institute laboratories are equipped with hi-fi technologies
providing great possibilities for scientific research.

The Institute of Ecological Safety contains six main departments. The team of teachers includes
about 50 professors, doctors of science and 90 candidates of science. The Institute is led by O.L
Zaporozhets, a doctor of engineering sciences, a professor. Students are pursuing their degrees in 7
majors.

Students study four fields. The first of them is Chemical technology and engineering (majors:
Chemical technology of fuels and carbon materials; Chemical technology of polymers). Oil and its
products are very important as the main resources for energetic safety of any society, both today and in
the future. Chemistry is the basic science; it has close ties with many different branches of industry. The
producing of every material good is not possible without knowing chemical processes. Discovering new
methods for producing polymers and on their base the creating of new polymer materials and
compositional polymer materials together with precise working out their technology is one of the goals of
modem chemical engineering. So, graduating in this field, students become real specialists in all this
urgent problems and solve them with great and significant results.

The second field is Biotechnology (majors: ecological biotechnology; biotechnology of
biologically active substances). Modem biotechnology helps a lot in providing the humanity with food,
medicines, and the means for fighting the harmful consequences of transformation of environment.

The third one is Ecology (major: ecology, environment protection and management). Active
human activity has become a reason for transformation of environment. Today the changes in nature have
gained the status of those threatening the future existence of the man kind and are assisted by many
ecological crises. The experts of this field have enough knowledge to solve these problems.

The fourth field is Geodesy and Land-use system (majors: organization of land exploitation and
cadastre, geoinformational systems and technologies). The students are concerned with the physical,
chemical, and biological processes that govern natural and agricultural ecosystems. Graduates qualify for
effective soil and land management.

Exercise 11. Fill in the gaps with the following words and word combinations.

(takes pride, head, design, exchange, 'Polit', graduates, fuel and lubricant materials, August 1933,
leaders, state, construction, Institute, well- known, institutions, designer, V.Chelomey, interesting)

The University dates back to . It has trained thousands of _ who
work in Ukraine and other countries of the world. Among them are scientists, industry




, military and figures. They aircraft companies,

bureaus, educational and organizations. The University

in its graduates who include the well-known scientist and of space-

rocket system, . Students between NAU and universities in Germany
and China is increasing. The life of the students is . The University has its own KVN
team, dance ensemble , students' amateur theatre. The of Ecological Safety includes the
following specialties: , design, ecology, technology and technological equipment of

airports, and

Exercise 12. Translate into English paying special attention to the italicized words.

1. Bonu mumarotecst cBoiMu qocsrHeHHsAME. 2. Konu Oyno 3acHoBaHo 1ieit yHiBepcuter? 3. Jlns
po3B’si3aHHs 1i€i 3amaui Oyso 3amydeHo Oarato cremiamicTiB. 4. L{to poboTy BuKOHYye Hamia ¢ipma. 5.
Bopuc IlatoH, Tak camo, sk i oro 0ateko €Bren IlatoH, € BimoMuUMH yKpaiHCHBKUMHU BueHUMH. 6. Lle
30inbIye Haml maHcu. 7. OCTaHHIM 4acoM KOMIT'IOTEpHI irpy HaOYJIM BEIHMKOI MOMYJISPHOCTI HE JIHIIE
cepen AiteH, a it mopociux. 8. YKpaiHChKI MJIOTH HAaBYAIOTHCS HA Cy4acHUX JITakax 1 BepToiboTax. 9.
CTyaeHTH HaIoro yHiBepCUTETY OTPUMYIOTh TapHi 3HAHHS aHTJIIHCHKOI MOBH.

UNIT 1.2
HIGHER EDUCATION IN THE UK AND US

Exercise 1. Read, translate the text and make a comparative table of higher education in the UK
and Ukraine.

Higher Education in the UK

The British Government is committed to improving education and training for 16- to 19-year-olds
and considers that a high level of cooperation between the education system and business is necessary to
maintain Britain's position as a leading industrial and trading nation. Rapid technological change and
intense international cooperation mean that education must be closely matched to the needs of the
economy. More emphasis is being given to science, engineering, technology and vocational courses.

Higher education in England has several branches: colleges of education that mostly prepare
students to be teachers, polytechnics that usually prepare students for some kind of career and
universities. Virtually all higher education is selective, usually depending on how well a student does in
GCE, "A" level (the General Certificate of Education, "Advanced" level). However, good exam results
alone are not enough. Universities choose their students after interviews. For all British citizens a place at
a university brings with it a grant from their local education authority.

The academic year in Britain's universities. Polytechnics, Colleges of Education is divided into
three terms, which usually run from the beginning of October to the middle of December, from the middle
of January to the end of March, and from the middle of April to the end of June or the beginning of July.

After three years of study a university graduate will leave with the Degree of Bachelor of Arts,
Science, Engineering, Medicine etc. Later he may continue to take a Master's Degree and then a Doctor's
Degree. Research is an important feature of university work. The Polytechnics like the universities offer
first and higher degrees. Colleges of Education provide two-year courses in teacher education or
sometimes three years if the graduate specializes in some particular subject.

There are 46 universities in Britain. The oldest and best-known universities are located in Oxford,
Cambridge, London, Leeds, Manchester, Liverpool, Edinburgh, Southampton, Cardiff, Bristol,



Birmingham. English universities greatly differ from each other. They differ in dates of foundation, size,
history, traditions, general organization, methods of instruction, and students’ way of life.

Some school leavers choose to go to a further education college where they can follow a course in
typing, engineering, town planning, cooking or hairdressing, full-time or part-time. Further education
colleges have strong ties with commerce and industry. There is an interesting form of studies, which is
called the Open University. It is intended for people who study in their own free time and who attend
"lectures" by watching television and listening to the radio. They keep in touch by phone or letter with
their tutors and attend summer schools.

Exercise 2. Give Ukrainian equivalents:

be committed to; maintain position; give emphasis to; commercial application; do well in; take a
Master's Degree; offer first and higher degrees; provide two-year courses in; specialize in some particular
subject; go to a further education college; follow a course in typing or engineering full-time or part-time;
attend "lectures" by watching television; keep in touch by phone.

Exercise 3. Answer the following questions to the text.
1. Why is the British Government committed to improving education?
. What branches does higher education in England have HAS?
. What careers are students trained for?
. What is implied by "higher education in Britain is selective"?
. What is the academic year in Britain's universities like?
. What degree will a university graduate leave with after three years of study?
. What is the duration of the teacher-training course provided at Colleges of Education?
. What is the Open University known for?

0 N N U AW

Exercise 4. Comment upon the statements.

1. No man is bom wise or learned. 2. If a thing is worth doing at all it is worth doing well. 3.
Some read to think - these are rare; some to unite - these are common; and some to talk, - and these form
the great majority. 4. Science is organized knowledge. 5. By doing nothing we leam to do ill.

Exercise 5. Read the text and put 7 special questions to the text.
The Universities of Oxford and Cambridge

The oldest universities of Oxford and Cambridge were founded in the two towns towards the end
of the twelfth century. The story of the University in Cambridge begins in 1209 when several hundred
students and scholars arrived in the little town of Cambridge. These students were all churchmen and had
been studying in Oxford, at the city of well-known schools.

There were many quarrels with the townsfolk, for the University wanted to be independent of the
Town. Side by side with the fight for freedom from Town rule and another for liberty from Church rule
the University became its own master at last in 1500. Now at Oxford and Cambridge the colleges are self-
governing institutions.

In those early days student life was very different from what it is now. Students were of all ages
and came from everywhere. The students were armed; some robbed the people of the countryside.

Students were forbidden to play games, to sing (except religious hymns), to hunt or fish, or even
to dance. All the lessons were in the Latin language which students had to speak even among themselves.

Many great men studied at Cambridge and Oxford, among them Bacon the philosopher, Milton
the poet, Newton the scientist, and John Galsworthy the writer.

The universities have their own traditions, which they preserve carefully. A student must wear a
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cap and gown - it is a custom from the time when students were clergymen. If a student disobeys this
regulation he must pay a fine. Students correctly dressed have their meals in the College diningroom and
mustn't be late for dinner. Sporting activities are very numerous and popular there.

Exercise 6. Read and translate the text.

Higher Education in the United States

The United States leads all industrial nations in the proportion of young men and women who
receive higher education. Americans place a high value on higher education. This attitude goes back to
the country's oldest political traditions. People in the United States have always believed that education is
necessary for maintaining a democratic government. Besides, for 'ionic careers - law, medicine,
education, and engineering - a college * donation is a necessary first step.

The system of higher education in the United States is complex. It ' omprises four categories of
institutions: (1) the university which may contain i'-vcral colleges for undergraduate students seeking a
bachelor’s (four-year) degree and one or more graduate schools for those seeking a master's or a doctoral
degree; (2) the four-year undergraduate institution - the college - most of which are not part of a
university; (3) the technical training institution providing courses from six months to four years in
duration and training students in a variety of skills, from hair styling through business accounting to
computer programming; (4) and the two-year or community college from which students may enter many
professions or may transfer to four-year colleges or universities.

Depending on the source of its funding any of these institutions may be either public or private,
there being no clear distinction in terms of quality of education offered. However this is not to say that all
institutions enjoy equal prestige or that there are no material differences among them. Both public and
private colleges depend on three sources of income: student tuitions, endowments (gifts made by wealthy
benefactors) and government funding. Some endowments are very large: Harvard, Princeton, Yale
Universities have more than a thousand million dollars each. Public institutions receive a larger portion of
public-tax money than do private schools.

In an American university, each college and graduate school has its own curriculum. At the
undergraduate level there may be some courses that a student has to take (e.g. classes in world history,
math, writing or research). But students do select their "major" (the field in which they want their degree),
plus a number of "electives"(courses that are not required but that students may choose). Typically, an
undergraduate student has to earn a certain number of "credits" (about 120) in order to receive a degree at
the end of four years of college. Credits are earned by attending lectures (or lab classes) and by
successfully completing assignments and examinations.

Exercise 7. Match the entries of the left-hand column with their Ukrainian equivalents in the
right-hand column:

place a high value MOKJIMBOCTI JUIS JOCIIIKEHD
seek a degree JOCTYII 10 KOMIIIOTEpa
transfer to a university JIEpXKaBHi yCTaHOBU

source of funding BUCOKO L[IHyBaTH

clear distinction HEPEBECTHUCH 10 YHIBEPCUTETY
student tuition 3100yBaTH CTYIiHb
endowment IpKepeno (piHaHCYBaHHS
benefactor MIPUBATHI HaBUAIBbHI 3aKJIa/IH
public institutions IMPUWHATTA BHECEHHS J0 CIIUCKY
private institutions BKJIaJl, IOKEPTBA

access to a computer 4iTKa BIJIMIHHICTh

complete assignments

enrollment

research facilities 11



IaTta 3a HaBYaHHs
BUKOHYBAaTH 3aBJIaHHS
NOOpOYNHEIb, OJIaroIIHHUK

Exercise 8. Distribute the following words according to the part of speech into separate groups,
define their suffixes where possible; translate them.

Those, engineering, among, its, wealthy, and, contain, typically, from, oldest, this, benefactor, of,
thousand, may, variety, enrollment, for, access, million, transfer, endowment, in, enjoy, equal, industrial,
no, four, about, public, duration, source, be, institution, higher, successfully.

Exercise 9. Comment on:

a) why Americans place a high value on higher education;

b) why they try to learn in advance about entrance requirements and | he degrees offered;
¢) what the system of obligatory, major and elective courses means;

d) why they are interested if a college or a university is a public institution or a private one;
e) why students seek the most respected universities.

Exercise 10. Give a heading to each paragraph of the text Ex. 6.

Exercise 11. Read the text and compare high education in UK and t IS. Put down the results into
two columns.

Higher Education in US
There is no national system of higher education in the United States. Instead, there are over 2,100
separate institutions ranging from two-year 'junior" colleges to complex universities and from technical
institutes to t Inssical liberal arts colleges. These institutions maybe small or large, rural m urban, private
or public, religious or secular, highly selective or open to ill Basically, however, American higher
education developed its own pattern I'V I lie adaptation of two traditions: the collegiate tradition of
England and the university tradition of the Continent Colleges.

The college course of study, at first three years in length, was soon extended to four years, and the
classes are uniformly known as the freshman, the sophomore, the junior and the senior.

The degrees of Bachelor of Science (B.S.), Bachelor of Philosophy (Ph.B.), and Bachelor of
Letters (B.L.) are often conferred by colleges upon students who have pursued systematic courses of
study which do not include Greek or the amount of Latin, required for the degree of Bachelor of Arts.

The methods of instruction in the universities are the lecture, discussion and work in laboratory or
seminary - the latter transplanted from the German universities. The degree of Master of Arts is conferred
upon students who, after one year of university residence and study, pass certain prescribed examinations.

The academic year is usually of nine months duration, or two semesters of four and a half months
each. Classes usually begin in September and end in June. Of course, there are many variations on this,
with summer sessions offered in almost all major institutions.

During one term or semester, a student will study, concurrently, four or five different subjects.
The students' progress is often evaluated through quizzes (short oral or written tests), term papers, and a
final examination in each course. Each part of a student's work in a course is given a mark which helps to
determine his final grade. A student's record consists of his grade in each course. This system is unlike
that of most European countries.

College grades, determined by each instructor on the basis of class work and examinations, are
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usually on a five point scale, with letters to indicate the levels of achievement. "A" is the highest mark,
indicating superior accomplishment, and the letters go through B, C, D, to E or F, which denotes failure.

UNIT 1.3
ECOLOGY AND ECOSYSTEMS

Exercise 1. Translate the words and find their synonyms and antonyms if possible.
Coin (v), living thing, external conditions, affect (v), interaction, examine (Vv), sustain (v),
virtually, film, type, producer, consumer, decomposer, provide (v), require (V).

Exercise 2. Read and translate the text, find the words from Ex.l and define their meaning.
Ecology and Ecosystems

Ecology is the science that tries to answer such questions about how nature works. In 1869
German biologist Ernst Haeckel coined the term ecology from two Greek words: oikos, meaning "house"
or "place to live", and logos, meaning "study of.

Ecology is the study of living things in their home or environment: all the external conditions and
factors, living and nonliving that affect an organism. In other words, ecology is the study of interaction
between organisms and their living and nonliving environment. Scientists usually cany out this study by
examining different ecosystems: forests, deserts, grasslands, ponds, lakes, oceans or any organisms
interacting with one another and with their nonliving environment.

The Earth has several major parts that play a role in sustaining life. We are part of what ecologists
call the biosphere - the living and dead organisms found near the earth's surface. Virtually all life on earth
exists in a thin film of air, water and rock in a zone extending from about 61 meters below the ocean
surface to 6,000 meters above sea level.

The living organisms that make up the biosphere interact with one another, with energy from the
sun, and with various chemicals in the atmosphere, hydrosphere and lithosphere. This collection of
organisms interacting with one another and their nonliving environment is called the ccosphere. The goal
of ecology is to learn how the ecosphere works.

Ecosystems consist of various nonliving and living components. The nonliving or abiotic
components include various physical and chemical factors. Among physical factors affecting ecosystems
are sunlight and shade, temperature, precipitation, wind, soil, fire, etc. Major chemical factors include:
level of water and air in soil, level of nutrients, level of toxic substances, sanity of water and some others.

The major types of organisms that make up the living or biotic components are usually classified
as producers, consumers and decomposers. This classification is based on organism's general nutritional
habits. Green plants are producers as they make the organic nutrients through photosynthesis. Only
producers can make their own food. They provide food directly or indirectly for animals and
decomposers. We get nutrients either by rating plants or by eating animals that feed on plants.

Organisms that get the nutrients and energy they require by feeding . illicr directly or indirectly
on producers are called consumers or heterotrophs (other-feeders).

Some consumers feed on living plants and animals; the others feed on small fragments of dead
plants and animals matter, called detritus. Detritus consumers, called decomposers, digest dead tissue or
wastes and absorb their soluble nutrients. Decomposers consist of two classes: called bacteria and fungi.
Bacteria and fungi decomposers in turn are an important source of food for organisms such as worms and
insects living in the soil and water.

There is no waste in functioning biological communities; the wastes of one form of life are food
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or nutrients for other forms of life. This is how no-waste-in-nature principle works.

Exercise 3. Study the definitions of the following words:

Ecology - study of the interaction of living organisms with each other and with their environment;
study of the structure and functions of nature.

Ecosystem - community of organisms interacting with one another and with chemical and
physical factors making up their environment.

Nutrient - element or compound needed for the survival, growth and reproduction of a plant or an
animal.

Organism - any form of life.

Photosynthesis - complex process that takes place in cells of green plants. Radiant energy from
the sun is used to combine carbon dioxide (C0,) and water (H20) to produce oxygen (02) and simple
nutrient, such as glucose (C¢H,206).

Exercise 4. Write out the international words and give their meanings.

When you are reading, you will come across unfamiliar words. It is often possible to guess the
meaning of these words if you understand the way words in English are generally formed. An English
word can be divided into three parts: a prefix, a stem and a suffix. ”Pre-“ means “before”; a prefix,
therefore, is what comes before the stem. A suffix is what is attached to the end of the stem.

Prefixes usually change the meaning of the word; for example, UN- changes a word to the
negative. Suffixes, on the other hand, change the word from one part of speech to another. For example, -
ly added to the adjective “quick™ gives the adverb “quickly”. Let us now consider some suffixes and their
usual meanings.

Exercise 5. Study these tables and try to find additional examples.Use your dictionary if

necessary.
SUFFIX MEANING EXAMPLES
Noun-forming suffixes
-ance State substance, performance
-ence quality of existence, consequence
-er, -or a person who originator, polluter
a thing which producer, consumer
-(a)tion the act of pollution, contamination
-ist (-yst) a person who ecologist, analyst
-ness condition of cleanliness
-ion action / state conversion
-ing Activity damaging
-ment state / action environment, development
-ity state / quality activity, community
-ian pertaining to academician
-ism condition / state magnetism, organism
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-dom domain / condition freedom
-ship condition /state relationship, friendship
-ary condition /state binary

Verb-forming suffixes

- ize (- ise) organize, characterize
- ate formulate, automate

- fy to make simplify, purify

- en harden, widen

Adverb-forming suffixes
- ly in the manner environmentally, definitely,

Adjective-forming suffixes

- al logical, environmental
-oar have the quality of circular

S (& dynamic, organic

- ical ecological, chemical

- able capable of being comparable, capable

- ible divisible

- ous like, full of dangerous, poisonous
- ious religious

- ful characterized by helpful, useful

- less Without helpless, careless, useless
- ish Like yellowish

- ed having quality of called

- ive to make or do interactive

- ing poisoning, living

Exercise 6. Write out from the text all the words with prefixes and suffixes? define their pert of
speech and give their meaning.

Exercise 7. Give derivatives of these words:

to exist to pollute to occupy
to include to form to exploit
to act to create Nature
to exploit to define Chemical
to develop to relate Energy

Exercise 8. Read, translate and memorize the following adverbs. Relatively, sufficiently,
severely, conversely, satisfactorily, similarly, extremely, largely, increasingly, finally, probably,
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directly, seriously, hitherto.

Exercise 9. Give the Infinitive of the following verbs.
Told, gave, known, made, led, came, thought, taken, called, climbed, put, written, included,
defined, saw.
Exercise 10. Before reading the text memorize words and word combinations.

before the coming of life - IO TIOSIBH JKUTTS

to derive energy - OJIepKyBaTH (IiCTaBaTH) EHEPTIIO
a bleak place - TOJa MiICIIEeBICTh

hostile and barren - BOPOXWM Ta HEPOAIOUUHN

the first evidence of life - TepIli IPOSIBU KUTTA

outer layer - 30BHILIHIN map

energy diverting skin - 000JI0HKA SIKA BIIXHJISIE€ CHEPTiI0
continuous cycling of matter - OesnepepBHUI Kpyrooodir pe4oBUH
self-reproducing - CaMOBIATBOPIOBaHHS

a few kinds - JeKiIbKa Pi3HOBHIIB

continued existence - TpUBaJIe ICHYBaHH:

Vegetational - POCIMHHHUH

cellular in nature - KJIITUHHHUHA 10 IPUPOIL

enclosing membrane structure - BiAropoJpKeHa MeMOpaHHa CTPYKTypa
remains - pewTKu

single-celled organism - OJIHOKJITHHHHUU OpPTaHi3M

in association with - Y 3B’S3KY i3

for convenience - 3715 3pyYHOCTI

beyond this level - 32 1uM piBHEM (ITOHAJ)

stated another way - IHaKIIe KaxXydu

to grade - COpTYyBaTH, pO3MIIIlyBaTH 32 PAHTOM
fungus (pl. fungi) - TpubOK

to acquire - HalyBatu, OiepKyBaTH

blob - Kparuis, KyJibKa

to teem (with) - Kumrity, Oyt 6aratuM (Ha I10Ch)

Exercise 11. Read and translate the text.
Global Ecosystem

The biosphere is a global ecosystem composed of living organisms (biota) and the abiotic (non-
living) factors from which they derive energy and nutrients. Before the coming of life, the Earth was a
bleak place, a rocky globe with shallow seas and a thin band of gases - largely carbon dioxide, carbon
monoxide, molecular nitrogen, and water vapour. It was a hostile and barren planet. This strictly
inorganic state of the Earth is called the geosphere; it consists of the lithosphere (the rock and soil), the
hydrosphere (the water), ;ind the atmosphere (the air). Energy from the Sun relentlessly bombarded the
surface of the primitive Earth, and in time - millions of years - chemical and physical actions produced
the first evidence of life: formless, jellylike blobs that could collect energy from the environment and
produce more of their own kind. This generation of life in the thin outer layer of the geosphere
established what is called the biosphere, the "zone of life," an energy- diverting skin that uses the matter
of the Earth to make living substance.

The biosphere is a system characterized by the continuous cycling of matter and an
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accompanying flow of solar energy in which certain large molecules and cells are self-reproducing.
Water is a major predisposing factor, for all life depends on it. The elements carbon, hydrogen, nitrogen,
oxygen, phosphorus, and sulfur, when combined as proteins, lipids, carbohydrates, and nucleic acids,
provide the building blocks, the fuel, and the direction for the creation of life. Energy flow is required to
maintain the structure of organisms by the formation and splitting of phosphate bonds.

< Organisms are cellular in nature and always contain some sort of enclosing membrane structure, and
all have nucleic acids that store and transmit genetic m formation. All life on Earth depends ultimately
upon green plants, as well as upon water. Plants utilize sunlight in a process called photosynthesis to I
induce the food upon which animals feed and to provide, as a by-product, ",\ygcn, which most animals
require for respiration.

At first, the oceans and the lands were teeming with large numbers of a few kinds of simple
single-celled organisms, but slowly plants and animals of increasing complexity evolved.
Interrelationships developed so that certain plants grew in association with certain other plants, and
animals associated with the plants and with one another to form communities of organisms, including
those of forests, grasslands, deserts, dunes, bogs, rivers, and lakes. Living communities and their
nonliving environment are inseparably interrelated and constantly interact upon each other. For
convenience, any segment of the landscape that includes the biotic and abiotic components is called an
ecosystem. A lake is an ecosystem when it is considered in totality as not just water but also nutrients,
climate, and all of the life contained within it. A given forest, meadow, or river is likewise an ecosystem.

One ecosystem grades into another along zones termed ecotones, where a mixture of plant and
animal species from the two ecosystems occurs. A forest considered as an ecosystem is not simply a stand
of trees but is a complex of soil, air, and water, of climate and minerals, of bacteria, viruses, fungi,
grasses, herbs, and trees, of insects, reptiles, amphibians, birds, and mammals. Stated another way, the
abiotic, or nonliving, portion of each ecosystem in the biosphere includes the flow of energy, nutrients,
water, and gases and the concentrations of organic and inorganic substances in the environment. The
biotic, or living, portion includes three general categories of organisms based on their methods of
acquiring energy: the primary producers, largely green plants; the consumers, which include all the
animals; and the decomposers, which include the microorganisms that break down the remains of plants
and animals into simpler components for recycling in the biosphere.

Aquatic ecosystems are those involving marine environments and freshwater environments on the
land. Terrestrial ecosystems are those based on major vegetational types, such as forest, grassland, desert,
and tundra. Particular kinds of animals are associated with each such plant province. Ecosystems may be
further subdivided into smaller biotic units called communities. Examples of communities include the
organisms in a stand of pine trees, on a coral reef, and in a cave, a valley, a lake, or a stream. The major
consideration in the community is the living component, the organisms; the abiotic factors of the
environment are excluded. A community is a collection of species populations. In a stand of pines, there
may be many species of insects, of birds, of mammals, each a separate breeding unit but each dependent
on the others for its continued existence. A species, furthermore, is composed of individuals, single
functioning units identifiable as organisms. Beyond this level, the units of the biosphere are those of the
organism: organ systems composed of organs, organs of tissues, tissues of cells, cells of molecules, and
molecules of atomic elements and energy. The progression, therefore, proceeding upward from atoms and
energy, is toward fewer units, larger and more complex in pattern, at each successive level.

Exercise 12. Write out verb forms except the verb to be and define their tense and voice forms,
give the Infinitive.
Example: was given — Past Simple, Passive Voice - to be given.
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Exercise 13. The following Participles I and II are used in the function of an attribute. Translate
them and find in the text the sentences where they are used.

Characterized, accompanying, predisposing, increasing, involving, composed, associated, called,
given, termed, based on, contained, considered.

Exercise 14. Find in the text the sentences where the following predicates are used, point out the
Tense and Voice, translate the sentences:

.. 1s called, consists of, bombarded, established, are excluded, uses, provide, is required, were
teeming, are interrelated, is considered, is composed, are associated, may be subdivided.

Exercise 15. Give Ukrainian equivalents to the following expressions. Find them in the text and
compose your own sentences with these expressions.

Abiotic factors, water vapour, the surface of the primitive Earth, in lime, of their own kind, solar
energy, to transmit genetic information, respiration, interrelationship, living communities, primary
producers, consumers, to break down, to be subdivided, the major consideration.

Exercise 16. Give Ukrainian equivalents to these adverbs. Find in the test above sentences where
they are used.
Largely, strictly, relentlessly, ultimately, slowly, inseparably, constantly, simply.

Exercise 17. Define the tense of the predicate and make the following sentences interrogative and
negative.
1. Ecosystems may be further subdivided into smaller biotic units culled communities. 2. The living
portion includes three general categories of organisms based on their methods of acquiring energy. 3. At
first, the oceans iiiul die lands were teeming with large numbers of a few kinds of simple ingle-celled
organisms. 4. The Earth was a bleak place before the coming of life. 5. This strictly inorganic state of the
Earth is called the geosphere. 6. The geosphere consists of the lithosphere, the hydrosphere, and the
atmosphere. 7. Energy from the Sun bombarded the surface of the primitive Earth. 8. The generation of
life in the thin outer layer of the geosphere established the biosphere.

Exercise 18. Put all types of questions to the following sentences:

1. This article focuses on the makeup of the biosphere. 2. The characteristics and dynamics of
biological populations are dealt with in this article. 3. Due attention was also given to the processes that
produced such patterns. 4. Other points included the cyclic flow of materials needed for life. 5. Ecology
deals with the interrelations of organisms with their environment and each other. 6. Further treatment of
the various aquatic environments is provided in ocean, lake and river.

Exercise 19. Answer the following questions.

What is the biosphere composed of?

What did bombard the surface of the primitive Earth?

What is the biosphere characterized by?

What do organisms always contain?

How do plants utilize sunlight?

What were the oceans and the lands teeming with?

How are living communities and their nonliving environment interrelated?
How do living communities and their nonliving environment interact?

e e A i e

What is a forest considered as an ecosystem?
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10.
11.
12.
13.
14.
15.
16.
17.

What does the abiotic portion of each ecosystem include?
What does the biotic portion of each ecosystem include?
How may ecosystems be subdivided?

What is a community?

What is the progression toward at each successive level?
What are terrestrial ecosystems based on?

What are the primary producers?

What are the consumers?

Exercise 20. Give definitions of:

The lithosphere
The hydrosphere
The atmosphere
A community
Photosynthesis
Oxygen

Abiotic

Primary producers
Decomposers
Consumers

1S

arc

animals
by-product
the air.
a process,

microorganisms,
the rock and soil,

the water,
a collection,
nonliving,
green plants.

Exercise 21. Do the following tasks first in writing then orally.

1. Describe the primitive Earth. 2. Characterize the biosphere. 3. Describe the evolution of simple
organisms. 4. Prove that lake is ecosystem. 5. Prove that forest is ecosystem. 6. Say what the abiotic
portion of ecosystem includes. 7. Say what the biotic portion includes. 8. State the community. 9.

Describe aquatic ecosystem.

Exercise 22. Make up the annotation to the following text in English and retell the text “Global
Ecosystem

Exercise 1. Before reading the text memorize words and word combinations.

UNIT 1.4

BIOSPHERE

surface
adjacent
entire
complex
envelope
nutrition
breeding
decay
mankind
common
population
term

MOBEPXHS
CycCimHIN

CYUUTbHUH, TOBHUN
CKJIaIHU I

000JI0HKa, 00TOpTKa
Xap4yBaHHS
PO3MHOXKEHHS, BUBEJICHHS
THUTTS

JIFO/ICTBO

3arajibHUi, 3BUYaHui
HaCENICHHS

BUCIIIB
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to denote - MO3HAYATH
community - CHUIBbHICTb, CIIUTBHOTA

Exercise 2. Translate the following words paying attention to the meanings of the suffixes and
prefixes. Memorize the words.

a) to specialize (v), specialist (n), speciality (n), special (adj), specialization (n), especially (adv).

b) science (n), scientist (n), scientific (adj), scientifically (adv).

¢) toinclude (v), to exclude (v), to conclude (v), inclusion (n), inclusive (adj).

d) indifference (n), indifferent (adj), indifferently (adv).

e) toresemble (Vv), resemblance (n).

f) to engage (v), engagement (n)

g) to value (v), value («), valuable (adj).

h) to construct (v), construction (), constructive (adj).

i) importance (n), important (adj).

j) todevelop (v), developer (n), development (n).

Exercise 3, Give derivatives of the following verbs. Translate them.
To accord, to solve, to act, to exist, to form, to prove, to discuss, to compose, to explain, to
prevent.

Exercise 4. These words from the text can be used as verbs and as nouns. Translate them and give
other words from the dictionary of such a kind.
Express, result, change, act, term, function, form, release.

Exercise 5. Find in the text and write out the words which consist of two words (for example —
limestone).

Exercise 6. Give the Infinitive of the following verbs.
Told, gave, known, made, led, came, thought, taken, called, climbed, put, written, included,
defined, saw.

Exercise 7. Read and translate the text.

Biosphere

The biosphere is the surface zone of the Earth and adjacent atmosphere, in which organic life
exists. It includes the low part of the atmosphere, the entire hydrosphere down to its maximum depth,
soils, and the lithosphere. According to V.I.Vernadskyi the biosphere is the “field of the existence of
living matter”. According to “Britanica encyclopedia”, the biosphere is the complex of physical,
chemical, and biotic factors that act upon an organism or an ecological community and ultimately
determine its form and survival.

Academician V.I.Vemadskyi is the originator of the modem theoiy of biosphere. The biosphere is
an earth’s envelope - complex in composition, constmction and organization. It includes all living
organisms, biogenous (coal, petroleum, limestones, etc.), inert and bioinert (formed with the aid of living
organisms) substances, and also the substance of cosmic origin. The biosphere includes all living
organisms interacting with the physical environment of the Earth and living in the hydrosphere,
atmosphere, and lithosphere.

Migration of chemical elements in the biosphere is associated with the vital functions of living
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organisms, their breathing, nutrition, breeding, death, and decay. The living matter changes the history of
all chemical elements and acts as a deep, powerful geological process.

As a result of the technogenic activity of mankind, the biosphere of Earth is radically transformed
and becomes, as defined by I. V.Vernadskyi, the noosphere, a sphere of mind. Noosphere (from Greek
noos, "mind"), in theoretical biology, is that part of the world of life that is strongly affected by man's
conceptual thought. The noosphere, as proposed by scientific theorists, is the level of the intellect, as
opposed to the geosphere, or nonliving world, anti the biosphere, or living world. The noosphere is a
fundamentally new phrase in the development of biosphere. It means harmony between man and his
environment, the end of pollution, the exploitation of natural resources. The creation of the noosphere is
the common way to our future. It is a new geological phenomenon on our planet. In the noospere, the man
for the first becomes the greatest geological power.

The living organisms in the biosphere can be studied at the levels of populations and ecosystems.
A study of the relations of organisms to one another and to their abiotic environment at the level of
species populations, mil biogeocenosis is called ecology, or a more simple term, environmental biology.
Ecology is the study of the structure and function of nature. The main (mills of modem ecology include
study of anthropogenic changes in the man’s i uvironment. In ecology the term population is used to
denote a group of organisms occupying a specific geographic area.

The community of individual and the nonliving (abionic) environment functioning together is an
ecological system or ecosystem. Plants can exist only by receiving carbon dioxide, water, oxygen,
mineral salts. Organisms capable of synthesizing organic nutrients from inorganic substance with use of
min energy are termed autotrophs. And those doing it with the use of energy released by chemical
reactions are known as hemotrophes. The organisms feeding on ready organic substances are called
heterotrophic organisms.

The autotrophs and hemotrophes producing an organic substance from inorganic compounds are
termed producers. Consumers are organisms feeding on an organic substance and transforming it into new
forms. The biomass is expressed in dry weight of living matter in term of a given area. The quantity of
organic matter (in the form of living matter, stored food, waste products) or its equivalent in dry matter,
carbon, or energy content which is accumulated during a given time period or in a given territory, is
known as biological productivity.

Exercise 8. Give Ukrainian equivalents to the following expressions. Find them in the text and
compose your own sentences with these expressions.

Adjacent atmosphere, entire hydrosphere, according to, ecological community, ultimately,
survival, nutrition, conceptual thought, exploitation of natural resources, creation, common way,
population, inorganic compounds, consumer, biological productivity.

Exercise 9. Write out verb forms except the verb to be and define their tense and voice forms, give
the Infinitive.
Example: was given - Past Simple, Passive Voice - to be given.

Exercise 10. Define the tense of the predicate and make the following sentences interrogative and
negative.

1. The quantity of organic matter or its equivalent in dry matter is known as biological
productivity. 2. The biosphere is an earth’s envelope - complex in composition, construction and
organization. 3. The biosphere includes all living organisms, biogenous, inert and bioinert substances.

Exercise 11. Underline the subject and the predicate of the sentences and put possible questions
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to all members of the sentence.

1. The biosphere includes all living organisms interacting with the physical environment of the
Earth and living in the hydrosphere, atmosphere, and lithosphere. 2. The autotrophs and hemotrophes
producing an organic substance from inorganic compounds are termed producers. 3. The living organisms
in the biosphere can be studied at the levels of populations and ecosystems.

Exercise 12. Complete the sentences using the words:

powerful, the structure, feeding, goals, the history, substance, the levels, changes, an ecological
community, activity of mankind, radically, complex

1. Consumers are organisms feeding on an organic ... and transforming it into new forms. 2. The
organisms ... on ready organic substances are called heterotrophic organisms. 3. The living organisms in
the biosphere can be studied at ... of populations and ecosystems. 4. Ecology is the study of ... and
function of nature. 5. The main ... of modem ecology include study of anthropogenic ... in the man’s
environment. 6. The living matter changes ... of all chemical elements and acts as a deep, ... geological
process. 7. As a result of the technogenic ... , the biosphere of the Earth is ... transformed. 8. The
biosphere is the ... of physical, chemical, and biotic factors that act upon an organism or ... and ultimately
determine its form and survival.

Exercise 13. Answer the following questions.

Who is the originator of the theory of biosphere?

What is biosphere according to V.I.Vernadskyi?

What does biosphere include?

What does biogenous include?

What are the vital functions of living organisms?

How does the living matter act?

Why is the biosphere of the Earth radically transformed?
How did V.I.Vernadskyi define the biosphere?

What does noosphere mean?

0 X N o kWD =

. Where does the man become the greatest geological power?
.At what levels can the living organisms be studied?
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. What is called ecology?

. What do the goals of ecology include?
What is an ecological system?

. How can plants exist?

. What is termed autotrophs?

. What is termed producers?

. What is termed consumers?

19. What is known as biological productivity?

e e e e

lixcrcise 14. Give definitions of:
The biosphere is ....

The biomass is ....

The atmosphere is ....

The population is ....

The hydrosphere is ....
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The ecosystem is ....
The lithosphere is ....
Autotrophs are ....
Biogenous includes ...
Hemotrophs are ...
The noosphere is ...
Heterotrophs are ...

Exercise 15. Retell the text "Biosphere”

Exercise 16. Copy out the new words. Read and translate the following article orally or in
Writing.

Contribution to Food Chain

Because angiosperms are the most numerous component of the terrestrial environment in terms of
biomass and number of individuals, they provide an important source of food for animals and other living
organisms. Organic compounds (carbon-containing compounds, principally carbohydrates) not only are
used by the plant itself for synthesizing cellular structures and for fueling their basic metabolisms but also
serve as the only source of energy for most heterotrophic organisms. (Heterotrophs require an organic
source of carbon that has originated as part of another living organism, in contrast to autotrophs, which
require only an inorganic source of carbon - C0y).

Solar energy is trapped by the photosynthetic pigments in the plant cells and converted into
chemical energy, which is stored in the tissues of the plant. The trapped energy is transferred from one
organism to the next as herbivores consume the plant, carnivores consume herbivores, and so on up the
food chain. In a temperate forest, one angiosperm tree supports many thousands of animals (the majority
being insects, birds, and mammals), a relationship that underscores the basic importance of the
angiosperms to the food chain. The angiosperm body contributes to the food chain in many ways. The
vegetative parts (the non-reproductive organs, such as stems and leaves) are consumed by, and support,
plant-eating animals. Vast numbers of insects and other invertebrates depend on shoots for food during all
or part of their life histories. The reproductive organs (flowers, fruits, and seeds) also provide an energy
source for many animals. The pollen supports many pollinating insects, particularly bees. The flowers
provide food from floral nectaries that secrete sugars and amino acids. Nectar-feeding animals include
many insect groups (bees, butterflies, flies), many mammal groups (bats, small rodents), and birds.

Fruit is the principal food for many bats, birds, mammals, and even some fish. Seeds are also an
important food source for many animals, particularly birds. These animals often carry the fruits and seeds
of the angiosperms they consume to new areas, where the angiosperms propagate. Another aspect of
angiosperm diversity is found in the production of secondary compounds, such as alkaloids. Some insects
successfully store llicse secondary compounds in their tissues and use them as protection from predation.
As the principal component of the terrestrial biosphere, the angiosperm flora determines many features of
the habitat, some of which are available food, aspects of the forest canopy, and grazing land. They supply
nesting sites and materials for a wide range of birds and mammals, and they are the principal living
spaces for many primates, reptiles, and amphibians.

Exercise 17. Make up the food chain.

Exercise 18. Give the list of plants and animals mentioned in the text.
Add which you know.
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Exercise 19. Make up the annotation to the article “Contribution to Food Chain ”. You can also
make the summary

UNIT 1.5
THE EARTH’S POPULATION.
MAN AND ENVIRONMENT

Exercise 1. Before reading the text memorize words and word combinations.

speech.

a, technicism n, oases n, pi, objectively adv, component n, transform v, typhoon n, magnetic a,

exploration
adverse effect
take into account
be concerned
turn into
threaten
destroy
essential

exist
disastrous

safe

suitable

meet the needs
purposeful
self-regulation
harmful

warn
consequences
interference
desert

impact

to exert impact (influence)
earthquake
flood

drought
species

far from

on the whole
no longer
fraught
massive

JOCITIIKEHHS
HECTIPUATINBUYN BILUIHUB
Opatu 10 yBaru
HEIOKOITUCS, CTOCYBaTUCS
MEPETBOPIOBATHUCS
MOTPOXKYBATH, 3arPOKYBATH
pyHHYBaTH, T1aMaTH, iICTOTHUI
CYyTTEBUU

ICHYBaTH, XKHUTU

3ryOHui

HAJIHHUNA, HEYIIKOHKSHUN
MPUIATHUHN BiAMIOBITHUN
3aJI0BOJILHSTH TIOTpeOu
[iJeCIpSIMOBaHUN
CaMOpETYJTIOBaHHS

K1 JUTUBHM, 3TyOHUN
ToTIepeKaTH, 3acTepiraT
HACJI KU

BTpY4YaHHS

MyCTeNsl, MyCTENbHUN, O30 THUN
BILIMB, 31TKHCHHS
BIUTUHYTU

3eMIIETPYC

MOBiHb, 3aTOILIATH

nocyxa

BUJI, PiJl, PI3HOBU]T

30BCIM Hi, @ HIsSK

B I[IJIOMY, 3arajoM

OlbIIE HE

IMOBHUM, CIIOBHEHUIM
BEITUKUH, IMUPOKOMACIITAOHUH,
CUJILHUHI

Exercise 2. Read the international words and give their meanings. Pay attention to the parts of

Solar a, energy n, fatal a, radically adv, negative a, economic a, biosphere n, result n, ecological

radioactivity n, cosmic a, system n, biological a, compensate v, ecologist n.
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Exercise 3. Give adjectives of the following nouns. Translate them. Disaster, care, ecology,
environment, harm, purpose, nature.

Exercise 4. Give the verbs of which the following nouns are formed. Translate them.
Pollution, interaction, exploration, interference, extinction, activity, depletion, radiation,
transformation, production, regulation, existence, consideration.

Exercise 5. Give derivatives of the following verbs. Translate them.
To solve, to exist, to prove, to discuss, to explain, to prevent.

Exercise 6. Give the Infinitive of the following verbs.
Became, known, made, led, came, thought, taken, called, put, written, included, defined, saw,
arisen, uncontrolled, shown, concerned, met, meant.

Exercise 7. Read, translate and memorize the following adverbs. Find in the text the sentences in
which they are used.
Infinitely, radically, objectively, carelessly, adversely, vitally, irreversibly, carefully, increasingly.

Exercise 8. Read and translate the text.

Man and Environment

Human progress has reached the stage of intensive exploration of nuclear and solar energy, the
World Ocean and outer space. It is evident now, however, that often man is adversely affecting the
environment and his activity is sometimes fraught with fatal consequences.

It is becoming increasingly clear that man cannot and must not use his tremendous power so
carelessly, infinitely interfere in nature and radically try to change it, without taking into account possible
negative effects of his economic activity. The more material wealth people create, the more they realize
that they cannot but be concerned about how the biosphere is changing us a result of productive activity.
Current ecological research shows, that man, wlicn overconcerned with technicism, far from turning
deserts into oases, 1 mi turn oases into deserts, threatening to destroy everything on earth, if he continues
exerting mostly uncontrolled impact on the biosphere.

In the 19th century and even in the first half of the 20th century, material production did not
require taking into account the consequences . In< h man's interference in nature may have in the distant
future, and it was not considered an objectively essential condition for the existence of the whole of
mankind, whereas, in the second half of the 20th century such a consideration is becoming vitally
important.

Hence man should carefully study the impact of his activity on various components of the
surrounding nature. It is not only possible but in i necessary to transform the wild natural environment,
which often has a disastrous effect on man (earthquakes, typhoons, hurricanes, floods, droughts, magnetic
and solar storms, as well as radioactivity, cosmic radiation, etc.) into a safe environment suitable for man
and meeting his needs. This means that the ecological problem is not simply the problem of
environmental pollution and other adverse effects of man's economic activity, but the problem of turning
man's uncontrolled impact on nature into a purposeful and planned interaction with the latter.

Of course, the biosphere as a complex system also possesses enormous possibilities for self-
regulation. Despite the fact that certain biological species, i.e., individual elements of the biosphere, may
become extinct as a result of various impacts thereon, it is still capable on the whole of existing and
developing. The impact of industry on the biosphere is compensated for by the inner resources of
homeostatic self-organization.
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Today, however, this impact has reached such proportions that the biosphere's inner resources can
no longer compensate for society's harmful influence on the environment, both on individual species and
on all of life on earth without help from the outside. Many ecologists consider that the disappearance of
particular living species constitutes the main ecological and social problem of the day. The world's
famous biologists warn that the present situation is fraught with the extinction of animals and plants on a
scale much greater than their both natural and man-caused extinction during the preceding millions of
years.

If this massive biological depletion of the Earth's resources goes on uncontrolled for several
decades to come, the world environment will change irreversibly. All this means that at present there has
arisen a pressing necessity to change the character of the interaction between man and nature.

Exercise 9. Give Ukrainian equivalents to the following expressions. Find them in the text and
compose your own sentences with these expressions.

Intensive exploration, outer space, fraught with fatal consequences, productive activity,
uncontrolled impact on the biosphere, the distant future, essential condition, the whole of mankind,
surrounding nature, wild natural environment, environmental pollution, purposeful interaction, enormous
possibilities, harmful influence, both on individual species and on all of life, the extinction of animals and
plants, man-caused extinction, biological depletion, several decades.

Exercise 10. Give English equivalents to the following expressions. Find them in the text.

CrioBHEHUH HEBIZIBOPOTHUX HACHIJIKIB, HEOOMEXKEHO BTPYUaTUCS y MPUPOLY, JIOAMHA, KA JyXKe
cTypOOBaHa TEXHILM3MOM, TIOIPOXKYIOUM 3HUIIUTH yCe Ha 3eMJIi, OpaTu 10 yBard HacCIliJKH, y JAaJeKOMY
MaiiOyTHbOMY, JKHTTEBO BaXKIIMBHI, 3apagd ICHYBaHHS YChOI'O JIIOACTBA, BOJOMITH BEIHMKHMHU
MO>KJIMBOCTSIMM, HE3BaXKal0uW Ha Te m0. Bee k 31aTHA iCHyBaTH, BHYTPILIHI peCypCH, BHUEPITYBaHHS,
CIPUYMHEHE JIOIUHOIO.

Exercise 11. Pay attention to the meanings of the following words.
a) human progress — nporpec (JIF0ICHKOT0) CYCIiIbCTBA

b) activity - iIBHICT

¢) effect — pesynbrar, HaCcHi KU, BIUTHB

d) realize — po3ymiTH, YCBIJOMITIOBATH, 31ICHIOBATH, BAKOHYBATH
e) complex — CKJIaHUI, BaKKHIA

f) individual — okpemuii, mroaUHA

g) situation — 0OCTaBHHH, ITOJIOKEHHS

h) scale — macmrad, po3mip

i) decade - necarupivus

j) character - xapaxxep, 0COOJIUBICTh

Exercise 12. Give Ukrainian equivalents to the following compound
nouns:

self-regulation, self-organization, self-ignition (3anmamoBanns), self-purification, self-pollution,
self-help, self-monitoring (kOHTpPOJIB)

Exercise 13. Write out verb forms except the verb to be and define their tense and voice forms,
give the Infinitive.
Example: was given - Past Simple, Passive Voice - to be given.

Exercise 14. Define the tense of the predicate and make the following M ntcnces interrogative and
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negative.

1. The massive biological depletion of the Earth's resources goes on uncontrolled for several
decades to come. 2. The world environment will change irreversibly. 3. All this means that there has
arisen a pressing necessity to change the character of the interaction between man and nature. 4. In the
19th century material production did not require taking into account the consequences of man's

interference in nature. 5. In the second half of the 20th cenlury such a consideration is becoming vitally
important.

Exercise 15. Underline the subject and the predicate of the sentences and put possible questions
to all members of the sentence.
1. Human progress has reached the stage of intensive exploration of nuclear and solar energy. 2.

Often man is adversely affecting the environment. 3.His activity is sometimes fraught with fatal
consequences.

Exercise 16. Answer the following questions.
1. What has human progress reached?
2. How is man affecting the environment?
3. What is becoming increasingly clear?
4. What must people take into account?
5. Why is the biosphere changing?
6. When did not material production require taking into account the consequences of man's
interference in nature?
What happened in the second half of the 20th century?
8. What should man carefully study?
What has a disastrous effect on man?
10. Is ecological problem simply the problem of environmental pollution?
11. What does the biosphere possess as a complex system?
12. What is the impact of industry on the biosphere compensated by?
13. What do many ecologists consider?
14. What do the world's famous biologists warn?
15. When will the world environment change irreversibly?

~

Exercise 17. Read the text once more and find phrases concerning the negative influence of men’s
activity on biosphere.

Exercise 18. Discuss the following problems:
1. What is the main problem of ecology?
2. What is the difference in points of view on nature:
in 19" century?
at the beginning of the 20" century?
in the second part of the 20" century?
at the beginning of the 21 century?
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UNIT 1.6

SOCIETY AND NATURE

Exercise 1. Before reading the text memorize words and word combinations.

complicated

unity

die world outlook

CKJIAQIHUH, YCKJIQJHEHHUI
€IHICTb, IILTICHICTD

CBITOIJISILT

Insoluble - HEpO3B’I3HUH, HENOPYIITHUN
inevitable - HEMUHYYNI

perish - THHYTH, IOMUPATH, TYOUTH
cause - CTIIPUYUHATH, 33aBaTH

ensure - 3a0e3nevyBaTu, rapaHTyBaTH
approach - X1

provide - rocravary, 3a0e3neuyBaTH
improve - MOJIMIIYBATH, YAOCKOHATIIOBATH

living standard

KHUTTEBUI PIBEHD

affect - BIUIMBATH, ypaXxaTH
destructive - pyHHIBHUI

fuel - MaJuBO

soil - TPYHT

survive - BUKUTH

reduce... to - 3BOJIUTH (IO YOTOCH)

rather... than

twofold

at one’s disposal

vehicle

power

MIEPEBAXKHO
MOJABIMHUMN, 3IBOEHUI

B UHEMYCH PO3IOPSIIKEHI
3aci0 nepecyBaHHS, TPAHCIIOPT

MIPUBOAUTH B JIi10 (B PYyX)

Exercise 2. Read the international words and give their meanings. Pay attention to the parts of
speech.

Restoration n, biosocial a, methodology n, theoretical a, global a, ideologist n, civilization n,
urban a, demographic a, optimization », optimize e, optimistic a, fact n, rational a, formulate v, sphere #,
filter v, exploit v, mechanical a, transformation ».

Exercise 3. Give adjectives of the following adverbs. Translate them.

Primarily, purely, locally, largely, chemically, mechanically, hutiically, steadily, chiefly,
originally, inevitably, destructively.

Exercise 4. Give the verbs of which the following nouns and adjectives are formed. Translate
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them.

Relation, non-renewable, protection, relationship, pollutant, conservation, improvement,
restoration, formulation, optimization, cooperation, improvement, preservation, transformation,
contribution.

Exercise 5. Translate the following words paying attention to the meanings of the suffixes and
prefixes. Define what part of speech these derivatives belong to. Memorize the words.

a) to destroy - without destroying - destruction - destructive - destructively - undestroyable;

b) (will) contribute - by contributing - when contributing - contribution; c) (can) provide - by
providing - while providing - provision;

d) to weigh - weighing - its weight - weightless - weightlessness - weighty;

e) to depend - depending - dependence - independence - dependent - independent -
independently;

f) (must) support - by supporting - their support - unsupported,

g) realize - realization - realizable;

h) simple - simply - simplicity - simplify - simplification;

i) to vary - variation - variety - various - variable.

Exercise 6. Match the synonyms.

1. protection 1. understand
2. harmful 2. impact

3. essential 3. complicated
4. present adj. 4. effect

5. realize 5. enormous
6. exploration 6. explain

7. influence n 7. decade

8. tremendous 8. regard

9. complex adj. 9. clean

10. consider 10. conservation
11. interpret 11.research
12. ten years 12. adverse
13. result 13.necessary
14. pure 14. current

Exercise 7. Give Ukrainian equivalents to the following pairs of words paying attention to the
negative prefixes and suffixes:

Soluble - insoluble; careful - careless; finite - infinite; pure - impure; harmful - harmless;
appearance - disappearance; controlled - uncontrolled; balance - unbalance; equilibrium - disequilibrium;
suitable - unsuitable.

Exercise 8. Read and translate the text.
Society and Nature
What are the major aspects and ways of solving this most complicated problem at the beginning of
the 21st century - the restoration of the unity between man and nature, the problem of turning the material
production from a purely technical and social element into a biosocial one, into a means of the purposeful
transformation of the biosphere?

A scientific understanding of the essence of the relation between society and nature, correct from
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the point of view of the world outlook and niclliodology, can serve as a general theoretical foundation for
solving the ecological problem.

Some of the scientists regard the ecological problem as one of the insoluble global problems of
our time. Some of them even say that human civilization will inevitably perish as a result of industrial,
urban, vehicular, mul demographic pollution of the environment and the depletion of nonrenewable
natural resources.

On the other hand, many scientists often reduce the whole environmental problem only to
pollution. The solution of the environmental problem is interpreted rather as the protection of nature
primarily against pollution caused by economic and demographic growth than as the optimization of the
interaction between nature and society ensuring mankind's social and economic progress.

Some countries regard environmental protection as an organic condition for and an important
component of solving key socio-economic problems, steadily improving the people's living standards and
upgrading the mode of life. The rational utilization of resources and the conservation of nature are a
matter of general state policy in these countries.

All the problems concerning the interaction of man and nature are now of international mportance.
The pollution of the Ocean by one particular country affects fishing in other countries, often very far
away. Pollutants coming from industrial centres in Germany, Belgium and France filter down in
Scandinavia or Eastern Europe and affect forests and fish in ponds and lakes there.

The problem of "Man and the Biosphere" or solution of pressing global problems can and must be
solved by the efforts of all countries by means of cooperation, long-term coordinated development plans
for all countries.

Exercise 9. Match the definitions:
a) ecological problem;
b) global;
¢) non-renewable resources;
d) cooperation;
e) optimization of the interrelation of society and nature;
working or acting together for a common purpose;
the problem of the interrelation of society and nature;
the way and means of restoring equilibrium between society and nature;
world-wide;

A e

natural resources that cannot be renewed.

Exercise 10. Give Ukrainian equivalents to the following expressions and use them in your own
sentences: as a whole, as well as, except for, in spite of.

Exercise 11. Define the tense of the predicate and make the following sentences interrogative and
negative.

1. Some of the scientists have regarded the ecological problem as one of the insoluble global
problems of our time. 2. Human civilization will inevitably perish as a result of industrial and
demographic pollution of the environment. 3. Many scientists often reduced the whole environmental
problem only to pollution.

Exercise 12. Underline the subject and the predicate of the sentences and put possible questions
to all members of the sentence.
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1. Human civilization can inevitably perish as a result of the depletion of non-renewable natural
resources. 2. The solution of the environmental problem is interpreted as the protection of nature
primarily against pollution. 3. Pollution is caused by economic and demographic growth. 4. The
optimization of the interaction between nature and society has ensured mankind's social and economic
progress.

Exercise 13. Complete the sentences.
1. Some countries regard environmental protection as ... .
2. An important component of solving socio-economic problems is ... .
1. Other countries regard environmental protection as steadily ....
4. The rational utilization of resources and the conservation of nature are ...
.S. The problems concerning the interaction of man and nature are ... .
6. The pollution of the Ocean by one particular country affects . ...
7. Pollutants coming from industrial centres in Germany and France filter down .. ..
8. The problem of "Man and the Biosphere" must be solved by the efforts of all countries by means
of....

Exercise 14. Put the sentences in the correct grammatical form.

1. The problem of solution of pressing global problems can (to solve) by the efforts of all
countries. 2. The rational utilization of resources (to be) a matter of general state policy in these countries.
3. The pollution of the Ocean by different countries already (to affect) fishing in many countries, often
very far away. 4. Pollutants usually (to come) from industrial centres in Germany, Belgium and France. 5.
Pollutants (to filter down) in Eastern Europe and (to affect) forests and fish in ponds and lakes there in
late 1990s.

Exercise 15. Answer the following questions.
What can serve as a general theoretical foundation for solving the ecological problem?
What do some of the scientists regard the ecological problem as?
Why can the human civilization inevitably perish?
How is the solution of the environmental problem interpreted?
What do some countries regard environmental protection as?
What is a matter of general state policy in these countries?
What is now of international importance?
What does the pollution of the Ocean by one particular country affect?
What affects forests and fish in ponds and lakes in Scandinavia or Eastern Europe?
10. How can the solution of pressing global problems be solved?

0 X N0k WD =

Exercise 16. Make up the annotation to the following text in English. Retell the text “Society and
Nature ”.

Exercise 17. Read the following paragraphs of the text and place them in the logic order.
Translate the text. Give the title to it.

1. How different the situation is in our modern industrial society, in which more and more people
live in cities, far removed from nature, and in which man's technology tends to seem more important than
nature's processes. With great amounts of power at their disposal, men now exploit earth resources’on a
large scale, often very destructively, and not just for their own use but to sell to others for profit They can
transform these resources chemically as well as mechanically, so that they lose all resemblance to their
original forms. To the users, therefore, they seem less and less like the gifts of nature and more and more
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like man's own product.

2. Man's mastery over the earth, however, makes him more and more its slave. It makes him not
less dependent on the earth but more so, as he draws from it increasing amounts and varieties of resources
to meet the growing per capita needs of a growing population,

3. And now in this age of space exploration it would seem that at last man has thrown off his age-
old dependence on the earth. Let it not be forgotten, however, that the vehicles that carry men into space
are made of earth materials and powered by earth fuels and that the spacemen survive only because their
vehicles and their space suits provide them with a little piece of environment basically like that on earth -
except for the weightlessness.

4. "Mother Earth" we call her, as from her soil, water, rocks, and air come all the materials that
support our bodies and build our civilizations. In recent times, however, realization of this dependence
has tended to decrease.

5. Thus, in spite of man's growing power and his increasingly great contributions toward his own
support, he still needs earth materials and earth conditions. As Goethe said of the artist, so we can say
also of mankind as a whole, that he "has a twofold relation to nature; he is at once her master and her
slave...".

6. Primitive man's small and simple demands on Mother Earth were made directly. He took from
his own immediate locality the materials that would meet his own immediate needs, and he used them
largely in their original form.

32



IT BIOLOGY

UNIT 2.1
BIOLOGY

Exercise 1. Before reading the text memorize words and word combinations.

to include - BKJIIOYATH
lo derive - MOXOJUTH
subdivision - TiAPO3 1T
condition - yMoOBa

right amount of pressure
alive
much in common

JIOCTATHINA TUCK
JKUBUH
0ararTo CIiJIbHOrO

resemblance - MOI0HICTh, CX0XKICTh
living substance - ’KHMBa PEYOBHHA
property - BIIACTHBICTh

cell - KJTITHHA

to take place - BiOyBaTHCA
respiration - TUXaHHS

digestion - TpaBICHHS
reproduction - BiITBOPEHHS
likeness - CXOXKICTh

apparent - BUIUMUM, OUEBUIHUIN
conscious - CBiIOMUIA

to be engaged - 3aiiMaTucs
mankind - JIIOJICTBO

to solve - BUpILIyBaTH
contribution - CIPUSHHS, BHECOK
food supply - MocTayaHHs ki
disease - XBOpoOa

to cure - JKyBaTu

to prevent - 3armooiritu
invisible - HEBUIUMHUIL

naked eye - HE030po€EHE OKO
fascinating - 3aXOIUTIOI0YUNA
record - 3aIlnC, 3aMMcyBaTu
observation - CIIOCTEPEKEHHS
conclusion - BHCHOBOK

Exercise 2. Write out the international words and give their meanings.

Exercise 3. Translate the following words paying attention to the meanings of the suffixes and
prefixes. Memorize the words.
1. to specialize (v), specialist («), speciality (n), special {adf), specialization («), especially (add).
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2. science (n), scientist (n), scientific (adj), scientifically (adv).

3. to include (v), to exclude (v), to conclude (v), inclusion (n), inclusive (adj).
4. indifference («), indifferent (adj), indifferently (adv).

5'. to resemble (Vv), resemblance (n).

6. to engage (v), engagement (n)

7. to value (v), value (n), valuable (adj).

8. to construct (v), construction («), constructive (adj).

9. importance (n), important (adj).

10.  to develop (v), developer (n), development (n).

Exercise 4. Give derivatives of the following verbs. Translate them.
To solve, to exist, to prove, to discuss, to explain, to prevent.

Exercise 5. Give the Infinitive of the following verbs.
Told, gave, known, made, led, came, thought, taken, called, climbed, put, written, included,
defined, saw.

Exercise 6. Look through the text and try to get the gist. Then read and translate it.

Biology
Biology is the science of living things. The word "biology" comes from two Greek words: bio —
"life" and logos — "discourse" or "study". Biology includes all the facts and principles which have been

derived from a scientific study of living things. The special study of plants, called Botany, and of animals,
called Zoology, are the two great subdivisions of the science of biology. Plants and animals are called
organisms, so biology may also be defined as the science of organisms.

Life exists in many places on the earth, often in spite of very difficult conditions. In the Arctic
regions, the temperature may fall to 60 degrees below zero, while in deserts it may climb to over 120
degrees. Some animals live under the immense pressure of the deep seas, and others live near the tops of
the highest mountains. But no matter where they exist, all living things must have certain necessary
conditions. Let us see what these are: living things need oxygen, living things must have the right amount
of pressure, living things must have water, living things need the proper temperature, living things must
have food.

Most people think that plants are not alive in the same sense that animals are, or that there is some
fundamental difference between plant and animal life. But this is not so. Plants and animals have much in
common. Their more important points of resemblance are: 1) The living substance of plants and animals is
organized into protoplasm. Protoplasm is the basic material of ail living systems and its general properties
fundamentally the same in each system both in plants and animals. 2) The living matter is organized in
both plants and animals into microscopic units called cells. 3) ( ertain vital processes take place in plant
bodies in the same manner as in animal bodies. These processes are respiration, digestion, assimilation,
growth and reproduction. 4) Both animals and plants cannot live without water, air, food, light and
moderate amount of heat. They both are of different shapes, sizes and colours. In fact, the differences are
not so many as the likenesses although they are more apparent, for only three are important, namely:
plants are not conscious, they are unable to move about, they make their own food.

Biology is the science of life and people who are engaged in it are i ailed biologists. They study the
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secrets of living things. Their discoveries are of great value to all mankind.

Biology tells us about our body: how it is constructed and how it functions. It gives us important
information about other living things and how their lives affect mankind. A knowledge of biology will
help you to keep healthy. It will be your guide in solving many of everyday living and scientific problems.

Biologists have made a great contribution to science. They have met eased our food supply, they
have developed new and better varieties of plants and animals. Scientific methods of farming have given
us much more lood. Biologists control many diseases. They have saved millions of lives by discovering
the causes of these diseases and methods of prevention and cure. Vaccines, penicillin and sulfa are
products of the biological laboratory.

Biologists have solved many mysteries of the body. They have discovered how blood circulates,
how food is digested and many other secrets of life. They are now working in different fields of biology
and their studies may lead to a solution of many problems.

A biologist's laboratory is a fascinating place. In it you may find a variety of plants and animals,
some of which are invisible to the naked eye. There are powerful microscopes and other instruments. One
of the most important tools of a scientist is his laboratory notebook. He always keeps very complete and
accurate records of his observations and experiments.

In carrying out his work biologists use the scientific method that is:

1. They find out everything that is known about the problem by reading or by discussing the matter
with others.

2. They think of several possible explanations or solutions. Some of these will prove to be wrong.
One or more of the others may be right.

3. They test all the possibilities by experiments. They repeat the experiment several times. They
make every effort to prevent errors.

4. When they have reached a conclusion, they inform other scientists who may repeat the work.

Exercise 7. Write out verb forms except the verb to be and define their tense and voice forms, give
the Infinitive.
Example: was given — Past Simple, Passive Voice — to be given.

Exercise 8. Give Ukrainian equivalents to the following expressions. Find them in the text and
compose your own sentences with these expressions.
in spite of;
no matter;
to be defined as;
in the same sense;
much in common;
to be the same in;
both in;
in the same manner;
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to be so many as;
to be engaged in;
to be of great value;
to keep healthy;

to make a great contribution;

_
e
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N —
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14.  in carrying out;

Exercise 9. Define the tense of the predicate and make the following sentences interrogative and
negative.
I’m studying biology.
He has solved this difficult problem.
He is a good biologist.
My teacher developed a new plant.
These scientists work on a very interesting problem.
They began to investigate this problem last year.
Animals and plants live under different conditions.
Life exists in many places on the earth.
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Some animals can exist under the immense pressure of the deep seas.

_
e

Biologists have solved many mysteries of the body.

—
—_—

Students of the ecological faculty study different subjects.

Exercise 10. Underline the subject and the predicate of the sentences and put possible questions to
all members of the sentence.
Most of the animals are of great importance for man.
Bodies of plants and animals contain inorganic substances.
We shall consider plants and animals together.
Biology has become more dependent on other sciences.
Certain vital processes take place in plant body every season.
These plants differ greatly in size.

A

Exercise 11. Translate the following sentences into Ukrainian paying nttention to different
meanings of the verbs “to be ” and “to have .

a) We are selecting seeds. These plants are improved by us. Variations in plants are the basis for
plant improvement. They are not at the University now, but they are to meet here. The crop yields are to
be increased every year (annually).

b) He has made a very good report. He has a lot of literature on this subject. He has to translate a
new article so he will have to work the whole evening.

¢) You must read this book. You have to read this book. You should read this book. You are to
read this book.

d) We have to develop new varieties. We had to adapt the plants to new conditions. We shall have
to create suitable conditions for this experiment. Our teacher is to be here at 9 o’clock. The principle of
isotope analysis can also be applied to cases where a greater number of substances are to be determined.
This plant has to be treated with cold. We have to read much to became good specialists. These fruits are
to be crossed. You ought to plant this seed in spring. The grain had to pass through a low temperature
stage.

Exercise 12. Translate the following sentences into Ukrainian.
1. I like both of these plants.

2. He likes both the flowers and the leaves of this plant.

3. Both functions of this organ are important.
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4. Both water and air are necessary for the living organists.

5. General properties of protoplasm are the same both in plants and animals.
6. Both plants and animals cannot live without water.

7. Both these plants are of the same shape and size.

Exercise 13. Answer the following questions.
What is biology? Define it.
What elements does living matter consist of?
What do living things need?
Are plants and animals similar in their fundamental composition?
What are the differences and similarities of animals and plants?
What does biology tell us about our body?
How can biology be defined?
What do biologists study?
What does the word “biology” mean?

XNk WD =

_
e

Do plants and animals depend upon one another?
How do plants or animals differ from lifeless things?
What have biologists discovered?

—_
N =

Exercise 14. Translate the following sentences into English.

1. Bionoris — e Hayka Ipo >KUBI OpraHi3Mu.

2. IcHye GaraTo criemiIbHUX Tady3ed 3HAaHb 1 06arato acmeKTiB 1 3aKOHIB, Y SKHUX €JIeMEHTapHa
MirOTOBKA 13 3arajibHOI 010JI0TIT € HEOOX1IHOIO.

BuBuatouu k1Bi OpraHi3MH,MU BUBYAEMO 3B'S30K POCIIMH 1 TBAPHH i3 CBITOM.

3aranpHa 010JI0Tis MOAUISAETHCA Ha JIBI Taly3i — OOTaHIKa Ta 300JI0Tisl.

VYci oprani3aMu MOXKYTh pearyBaTi Ha 3MiHU B HABKOJHMITHBOMY CEPEIBHILI.

AN

ba3oBi 3HaHHs 3 0i0JOTiT 1alOTh HAM MIATPYHTS UIS pO3yMiHHA OyJ0BM Ta (pyHKIIH Hamoro
Tina.

7. Bu3Ha4YeHsS CYyTHOCTI XKHUTTS — OJJHE 3 TOJIOBHUX 3aB/JIaHb 3arajabHOi O10JI0Tii.

Exercise 15. Make up the annotation to the following text in English. Translate it.

KuBi opraHizaMu MOXYTh JKUTH B pI3HUX yMoBaX. Jleski ICHYIOTb HpHU Oy’K€ BHCOKHX
TEeMIIepaTypax, a iHIIi JIETKO MEePEHOCATh CUIbHI MOPO3H. Y Ci BOHU MOBUHHI OYJIM MPUCTOCYBATUCS
710 HABKOJIMILIHBOTO CEPEAOBUIIIA.

biosiorisi BUB4a€e >KUTTEBI MPOIECH K y TBAPUH TaK 1y pociuH. Lli aBa BenMKi miapo3aiim B
6iosorii Ha3UBAIOTHCS OOTAHIKOIO Ta 300JI0Ti€l0. SIK POCIMHU TaK 1 TBapUHU MOBUMHHI MaTH MEBHI
YMOBHU JJIs1 iCHyBaHHSA. SIK 1 pOCJIMHU TaK 1 TBAPUHU HE MOXKYTh )KUTH 0€3 KUCHIO, BOJH, i1 Ta CBITJIA.
OnHaKoBi KHUTTEBI MPOIIECH BiTOYBAIOTHCS SIK y TBApHH TakK 1 y pociuH. Lli mporecn Ha3MBalOThCs
JMXaHHSIM, TPaBJICHHSAM, POCTOM 1 PO3MHOXEHHSM. TBapHHM pearyloTh Ha 30BHIIIHI MOJpPa3HEHHS
yepe3 HEPBOBY CHCTEMY Ta OpPraHH 4yTTiB. POCIMHHM TakoX MPUCTOCOBYIOTHCS IO HABKOJIMIIHHOTO
CepeloBHINa 1 pearyloTh Ha 30BHIMHIA BruMB. OgHAK MEXaHI3MM peakiii y BIANOBiAL Ha
MOJIPA3HEHHS Y POCIUH Ty’Ke BIIPI3HAIOTHCS BiJl MEXaHI3MiB TBapHUH.
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Exercise 16. Retell the text “Biology”.

Exercise 17. Read and translate the article. Give its annotation.
Classification in Biology

Biology is the study of living things and their vital processes. The Held deals with all the
physicochemical aspects of life. As a result of the modem tendency to unify scientific knowledge and
investigation, however, there has been an overlapping of the field of biology with other scientific
disciplines. Modem principles of other sciences - chemistry and physics, for example - are integrated
with those of biology in such areas as biochemistry and biophysics. Because biology is such a broad
subject, it is subdivided into separate branches for convenience of study.

Despite apparent differences, all the subdivisions are interrelated by basic principles. Thus,
though it was once the custom to separate the study of plants (botany) from that of animals (zoology),
and the study of the structure of organisms (morphology) from that of function (physiology), the
current practice is to investigate those biological phenomena that all living things have in common.
Biology is often approached today on the basis of levels that deal with fundamental units of life. At
the level of molecular biology, for example, life is regarded as a manifestation of chemical and energy
transformations that occur among the many chemical constituents that comprise an organism. As a
result of the development of more powerful and precise laboratory instruments and techniques, it is
now possible to understand and define more exactly not only the invisible ultimate
physiochemical organization (ultrastructure) of the molecules in living matter but also how living
matter reproduces at the molecular level.

Cell biology, the study of the fundamental unit of structure and function in a living organism,
may be said to have begun in the 17th century, with the invention of the compound microscope.
Before that, the individual organism was studied as a whole (organismic biology), an area of research
still regarded as an important level of biological organization. Population biology deals with groups
or populations of organisms that inhabit a given area or region. Included at this level are studies of the
roles that specific kinds of plants and animals play in the complex and self-perpetuating
interrelationships that exist between the living and nonliving world, as well as studies of the built-in
controls that maintain these relationships naturally.

These broadly based levels may be further subdivided into such specializations as
morphology, taxonomy, biophysics, biochemistry, genetics, eugenics, and ecology. In another way of
classification, a field of biology may be especially concerned with the investigation of one kind of
living thing - e.g., botany, the study of plants; zoology, the study of animals; ornithology, the study of
birds; ichthyology, the study of fishes; mycology, the study of fungi; microbiology, the study of
microorganisms; protozoology, the study of one-celled animals; herpetology, the study of amphibians
and reptiles; entomology, the study of insects; and physical anthropology, the study of man.

Exercise 18. Turn the following sentences from passive into active voice.
1. Biology is subdivided into separate branches for convenience of study.
2. Modem principles of chemistry and physics are integrated with those of biology in such areas as
biochemistry and biophysics.
3. Biology is often approached today on the basis of levels that deal with fundamental units of life.
4. Before that, the individual organism was studied as a whole.
5. These broadly based levels may be further subdivided into morphology, taxonomy, biophysics,
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biochemistry, genetics and ecology.

UNIT 2.2
HISTORY OF BIOLOGY

Exercize 1. Before reading the text memorize words and word combinations.

remarkable - BUJIATHUH, TUBOBIKHHI

leap - cTpuboK, mepemnkoaa

creative mind - TBOpUYMH pO3yM

appropriate - BiJIMTOB1THHIA

inquiring mind - JONUTJIMBHHA PO3yM

remain neglected - 3aJMILATUCS 3HEXTYBaHUM

insight - NPUHUKIUBICTH, PAITOBUIA 3710Ta]
to yield - naBatu (Bpoxaii)

subcellular - BHYTPIIIHbOKIITUHHHUHA
dissemination of ideas PO3MOBCIOIKEHHS 1718

Exercise 2. Read and translate the text.

History of Biology

There are moments in the history of all sciences when remarkable progress is made in
relatively short periods of time. Such leaps in knowledge result in great part from two factors: one is
the presence of a creative mind ~ a mind sufficiently perceptive and original to discard hitherto
accepted ideas and fonnulate new hypotheses; the second is the technological ability to test the
hypotheses by appropriate experiments. The most original and inquiring mind is severely limited
without the proper tools to conduct an investigation; conversely, the most sophisticated technological
equipment cannot of itself yield insights into any scientific process. An example of the relationship
between these two factors was the discovery of the cell. For hundreds of years there had been
speculation concerning the basic structure of both plants and animals.

Not until optical instruments were sufficiently developed to reveal cells, however, was it
possible to formulate a general hypothesis, the cell theory, that satisfactorily explained how plants
and animals are organized. Similarly, the significance of Gregor Mendel’s studies on the mode of
inheritance in the garden pea remained neglected for many years, until technological advances made
possible the discovery of the chromosomes and the part they play in cell division and heredity.

Moreover, as a result of the relatively recent development of extremely sophisticated instruments,
such as the electron microscope and the ultracentrifuge, biology has moved from being a largely
descriptive science - one concerned with entire cells and organisms - to a discipline that increasingly
emphasizes the subcellular and molecular aspects of organisms and attempts to equate structure with
function at all levels of biological organization.

Seventeenth-century advances in biology included the establishment of scientific societies for the
dissemination of ideas and progress in the development of the microscope, through which man discovered
a hitherto invisible world that had far-reaching effects on biology. Systematizing and classifying, however,
dominated biology throughout much of the 17th and 18th centuries, and it was during this time that the
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importance of the comparative study of living organisms, including man, was realized. During the 18th
century the long-held idea that living organisms could originate from nonliving matter (spontaneous
generation) began to crumble, but it was not until after the mid-19th century that it was finally disproved
by Louis Pasteur. Biological expeditions added to the growing body of knowledge of plant and animal
forms and led to the 19th-century development of the theory of evolution. The 19th century was one of
great progress in biology: in addition to the formulation of the theory of evolution, the cell theory was
established, the foundations for modern embryology were laid, and the laws of heredity were discovered.

Just as the 19th century can be considered the age of cellular biology, the 20th century has been
characterized by developments in molecular biology. By utilizing modem methods of investigation, such
as X-ray diffraction and electron microscopy, to explore levels of cellular organization beyond that visible
with a light microscope - i.e., the ultrastructure of the cell - new concepts of cellular function have been
produced. Not only has the study of the molecular organization of the cell probably had the greatest
impact upon biology during the 20th century, but it also has led directly to the convergence of many
different scientific disciplines in order to acquire a better understanding of life processes. Another 20th-
century development has been the realization that man is as dependent upon the Earth's natural resources
as are other animals. The progressive destruction of the environment can be attributed, in part, to an
increase in population pressure as well as to certain technological advances. Thus, though lifesaving
advances in medicine have resulted in a dramatic drop in the death rate, they have also been a factor
contributing to the explosive increase in the human population. Moreover, chemical contaminants being
introduced into the environment by manufacturing processes, pesticides, automobile emissions, and other
means are seriously endangering all forms of life. It is for these reasons that biologists are beginning to
pay much greater attention to the relationships of living things to each other as well as to their biotic and
abiotic environments.

Exercise 3. Read, translate and memorize the following adverbs. Find in the text the sentences in
which they are used.

Relatively, sufficiently, severely, conversely, satisfactorily, similarly, extremely, largely,
increasingly, finally, probably, directly, seriously, hitherto.

Exercise 4. Write out from the text above all Past Participles and determine their functions
(attributive or part of the predicate).

Exercise 5. Put the sentences into the correct grammar form.

1. The most original and inquiring mind (to limit) without the proper tools to conduct an
investigation. 2. For hundreds of years there (to be) speculation concerning the basic structure of both
plants and animals.

3. Biology (to move) from being a largely descriptive science to a discipline that (to emphasize) the
subcellular and molecular aspects of organisms.
4, Biological expeditions (to add) to the growing body of knowledge of plant mid animal forms. 5.

The 20th century (to characterize) by developments in molecular biology. 6. New concepts of cellular
function (to produce). 7. Another 20th-century development (to be) the realization that man is as
dependent upon the Earth's natural resources as are other animals. X. Biologists (to begin) to pay much
greater attention to the relationships of living things to each other.
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Exercise 6. Complete the sentences.
1. Remarkable progress is made in ...
2. The most sophisticated technological equipment cannot of itself yield ...
3. Seventeenth-century advances in biology included the establishment...
4. Biological expeditions led to the 19th-century development...
5. In the 19th century the cell theory ...
6. In the 19th century the foundations for modem embryology ...
7. In the 19th century the laws of heredity ...

Exercise 7 Characterize the development of biology in different centuries:
- inthel7”
- in the 18"
- in the 19"

Exercise 8. Put the words in the correct order to make sentences.

1. history , of, moments, There, are, all, in, the, sciences, remarkable, is, progress, periods,
made, in, when, relatively, short, of, time.

2. inquiring, without, most, The, mind, and, is, severely, limited, the proper, investigation,
tools, conduct, original, an, to.

3. in, microscope, the, of, the, advances, Seventeenth-century, biology, the included,
establishment, of, progress, societies, and, in, scientific, development,.

4, biology, of, the, throughout, 17", Systematizing, dominated, much, and, classifying,
18%, and, centuries.

5. methods, been, produced, utilizing, By, modern, of, such, as, X-ray, and, electron,
microscopy, new, diffraction, cellular, investigation, concepts, function, have, of.

Exercise 9. Complete, read and translate the text.

unpredictable demons, cause, dissected, causality, thought, biological infonnation, supernatural,
emergence, effect, observation, assumed

The Greco-Roman World
Although the Babylonians, Assyrians, Egyptians, Chinese, and Indians amassed much
they lived in a world believed to be dominated by and spirits. Hence, learned men in these
early cultures directed their studies toward an understanding of the , rather than the natural, world.
Anatomists, for example, animals not to gain an understanding of their structure but to
study their organs in order to predict the future. With the of the Greek civilization,
however, these mystical attitudes began to change.
Around 600 BC there arose a school of Greek philosophers who believed that every event has
a and that a particular cause produces a particular . This  concept, known as
, had a profound effect on subsequent scientific investigation. Furthermore, these
philosophers  the existence of a "natural law" that governs the universe and can be
comprehended by man through the use of his powers of and deduction. Although they
established the science of biology, the greatest contribution the Greeks made to science was the idea
of rational
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Exercise 10. Read, translate and give the annotation of the article.
The Renaissance (Resurgence) of Biology

Beginning in Italy during the 14th century there was a general ferment within the culture itself,
which, together with the rebirth of learning (partly as a result of the rediscovery of Greek work), is
referred to as the Renaissance. Interestingly, it was the artists, rather than the professional anatomists,
who were intent upon a true rendering of the bodies of animals and men and thus were motivated to
gain their knowledge firsthand by dissection. No individual better exemplifies the Renaissance than
Leonardo da Vinci, whose anatomical studies of the human form during the late 1400s and early
1500s were so far in advance of the age that they included details not recognized until a century later.
Furthermore, while dissecting animals and examining their structure, Leonardo compared them to the
structure of man. In doing so he was the first to indicate the homology between the arrangements of
bones and joints in the leg of the human and that of the horse, despite the superficial differences.

Homology was to become an important concept in uniting outwardly diverse groups of
animals into distinct units, a factor that is of great agnificance in the study of evolution. Other factors
had a profound effect upon the course of biology in the 1500s, particularly, the introduction of
printing around the middle of the century, the increasing availability of paper, and the perfected art of
the wood engraver, all of which meant that illustrations as well as letters could be transferred to paper.
In addition, after die Turks had conquered Byzantium in 1453, many Greek scholars took refuge in the
West; the scholars of the West thus had direct access to

the scientific works of antiquity, rather than indirect access through Arabic translations.

Exercise 11. The following text is grammatically incorrect. Make the necessary correction.

The Study of the Reproduction and Development of Organisms

A question posed by Aristotle were whether the embryo are preformed and therefore only is
enlarges during development or whether it differentiates from an amorphous beginning. Two
conflicting schools of thought had been being based on this question: the preformation school
maintained that the egg is contains a miniature individual that develops into (he adult stage in the
proper environment; the epigenesis school believed that the egg are initially undifferentiated and that
development occurs as a series of steps. Prominent supporters of the preformation doctrine, which will

widely held until the 18th century, included Malpighi, Swammerdam, and Leeuwenhoek. In the 19th
century, as criticism of preformation mounted, Karl Ernst von Baer, an Estonian embryologist, was
provided the final evidence against the theory. His discovery of the mammalian egg and his
recognition of the formation of the germ layers out of which the embryonic organs develop is laiding
the foundations of modem embryology.

Exercise 12. Read quickly, try to catch the main information and retell the text.
Revitalization of Anatomy

Italy, during the Middle Ages, became the most active scientific centre, although its major
interests were concentrated on agriculture and medicine. A development of particular significance at
this time was the introduction of dissection into medical schools, a step that revitalized the study of
anatomy. Because of what it reveals about medieval anatomy in general, the work of Mondino dei
Liucci, the most famous of the Italian anatomists at the beginning of the 14th century, is particularly
important. First, because there was no way of preserving cadavers, organs that spoiled quickly had to
be dissected rapidly. Furthermore, it was the custom for the teacher to leave the actual dissection to an
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underling, who, not wishing to offend the teacher, agreed with all of his statements.

Thus, although Mondino performed all of his own dissections and, from his observations,
could have corrected the errors of the Greeks and Arabs, he did not choose to contradict any of the
authorities. Even when the authorities contradicted themselves, Mondino sought to harmonize their
views. Perhaps Mondino exemplifies the difficulty that was so characteristic of the era; namely, the

problem of breaking away from established authority.

UNIT 2.3
MOLECULAR BIOLOGY.
THE CELL

Exercise 1. Look through the text and try to get the gist. Then read and translate it.
Molecular Biology

Molecular biology is a field of science concerned with studying the chemical structures and
processes of biological phenomena at the molecular level. Of growing importance since the 1940s,

molecular biology developed out of the related fields of biochemistry, genetics, and biophysics. The
discipline is particularly concerned with the study of proteins, nucleic acids, and enzymes - i.e., the
macromolecules that are essential to life processes. Molecular biology seeks to understand the three-
dimensional structure of these macromolecules through such techniques as X-ray diffraction and
electron microscopy.

The discipline particularly seeks to understand the molecular basis of genetic processes;
molecular biologists map the location of genes on specific chromosomes, associate these genes with
particular characters of an organism, and use recombinant-DNA technology to isolate and modify
specific genes. In its early period during the 1940s, the field was concerned with elucidating the basic
three-dimensional structure of proteins. Growing knowledge of the structure of proteins in the early
1950s enabled the structure of deoxyribonucleic acid (DNA) - the genetic blueprint found in all living
things to be described in 1953.

Further research enabled scientists to gain an increasingly detailed knowledge not only of
DNA and ribonucleic acid (RNA) but also of the chemical sequences within these substances that
instruct the cells and viruses to make proteins. Molecular biology remained a pure science with few
practical applications until the 1970s, when certain types of enzymes were discovered that could cut
and recombine segments of DNA in the chromosomes of certain bacteria. The resulting recombinant-
DNA technology became one of the most promising branches of molecular biology because it
promised the ability to modify the genetic sequences that determine the basic characters of plants and
animals.

Exercise 2. Answer the questions.
What is molecular biology?
What fields did molecular biology develop out of?
What is the discipline concerned with?
What does the discipline seek to understand?
What is one of the main promising branches of molecular biology?

G m e~

Exercise 3. Before reading the following text memorize words and word combinations.

43



choice - BUOIp

significance - 3HAYEHHS, BAKIIUBICTh

cork slice - CKHOKa KOpHU KOPKOBOTO JiepeBa
to appear - 3’ ABIIATUCS

oW - psn

to remind - HarajayBaTH

the tiers of monks’ cells - psiau (SipycHu) Kemii MOHaXiB
to survive - BIDKUBATH

to convey - IIEPEBO3UTH, IIEPEIAaBATU
feather - mip’s

fish scale - JTycKa pubu

mold - TUTICHSIBA

successors - HACTYITHHK, CIIAJIKOEMEIIb
excretion - BUJIIICHHS

tissue - TKaHHWHA

advanced - nepeoBUi

dense - TYCTUH, IITHHUM

nucleus - STIPO

layer - map

thread-like fibers - HUTKOIIO/1I0H1 BOJIOKHA
abandoned - 3aHe0aHMH, TOKMHYTUH

Exercise 4. Write out from the text the international words and give their meanings.

Exercise 5. Translate and memorize the following words paying attention to the suffixes and
prefixes.
to signify (v), significance (n), significant (adj);
to decompose (v), composer («), composition (n), decomposition («);
to connect (v), connection (n), connective (adj);
to orginize (v), orginezer (n), organization (n);
to arrange (v), arrangement (),
to generalize (v), generalization (n), generality (n), general (adj);
concept (n), conception (n);
accurate (adj), accuracy (n), accurately (adv);
to actualize (v), actuality (n), actual (adj), actually (adv);
10. attention (n), attentive (adj), attentively (adv);
11. to brief (v), brief (n), brief (adj), briefly (adv).

o B N S

Exercise 6. Underline suffixes and prefixes which have negative meaning. Define part of speech.
Translate the words.

Inconvenient, unfavourable, inorganic, invisible, countless, unpleasant, disintegration, helpless,
deformation, useless, irregular, insoluble.
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Exercise 7. Form verbs from the following nouns. Translate them. Classification - to classify -
Kaacughikysamu

Organization
Development

Division
Change
Use
Appearance
Usefulness
Observation
Composer

Exercise 8. Look through the text and try to get the gist. Then read and translate it.

The Cell

The unit of protoplasmatic organization is the cell. The word “cell” is not a very good choice in
this connection, but it has significance in the history of biology. The name was given by Robert Hooke.
One of the first scientists having used a newly developed biological tool, the microscope, to the tiny
divisions that he saw in these slices of cork. The cork slice through his microscope, appeared to be made
up of many small compartments, arranged m rows, and reminded him of the tiers of monks’ cells in
English monasteries, lie therefore called each compartment a cell and the name has survived, ill hough it
does not accurately convey the picture of a living unit. What I looke actually saw in the nonliving wall
which had once surrounded the living protoplasm, was not protoplasm itself. His microscopic studies of
some oilier materials, such as feathers, fish scales, molds, snow crystals and fabrics, brought him closer to
the sight of living cells but not close enough to see the living substance.

Observations of the classical microscopists and those of their successors on individual cells as
parts of organisms, both plant and animal, led to one of the greatest and for a time most useful of
biological generalizations, the cell theory. This concept was first brought to general attention in 1838.

It was a natural actuate of the many observations that had been made during the early part of the
nineteenth and the preceding centuries.

All living things are composed of cells. Very simple organisms such as yeast and bacteria consist
of only one cell. They are one-celled or unicellular organisms. A large organism, such as a human being,
contains billion upon trillions of cells and is called a multicellular organism. A drop of blood, for instance,
contains about forty billion cells. And there are thousands of drops of blood in the average man.

Despite its small size, each cell is a tiny drop of life. Some cells can exist independently, and do, as
in the case of bacteria. Human cells, however, have lost that ability. They depend on one another and
specialize in one function or another. Some cells specialize in photosynthesis, some in digestion, some in
excretion and some in reproduction.

Groups of cells of a similar shape, size and function form a tissue. When tissues of different types
are grouped together for a common function they form an organ. Groups of cells, taken all together, are
more advanced than single cells, even if the latter are more independent.

The living matter inside a cell is called protoplasm. The protoplasm is divided into parts. Near the
center of the cell is a part which is denser and thicker than the rest of the cell. It is the nucleus. The rest of
the cell is cytoplasm.
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Like any other living things, cells grow and multiply. Most cells multiply by dividing down the
middle. Then there are two cells where only one existed a moment before. The cell nucleus is in charge of
seeing that cell division takes place properly. The cytoplasm takes care of the day-by-day life of cell. Cells
in different parts of the body vary in their shape according to the work they must do. Fat cells are just tiny
blocks of fat surrounded by a thin layer of protoplasm. The red cells of the blood are little disks that
contain a protein called hemoglobin, which carries oxygen to all other cells of the body. Red blood cells
are so simple, they don’t even have a nucleus and so cannot grow or divide.

Nerve cells have irregular shapes with long thread-like fibers sticking out of them. Impulses and
sensations travel along those fibers. Muscle cells are long and thin. They can contract into short, thick
cells whenever necessary.

Some cells are so specialized that they have abandoned almost everything but their main function.
They have even lost the ability to multiply. A baby is bom with all the brain cells, for instance, that it will
ever have. Still other cells are always growing. The cells of the skin grow and divide throughout life.

Exercise 9. Find pairs of synonyms, translate them.

Exact, concept, brief, result, immense, to exist, fundamental, tiny, sort, disease, idea, shortly,
conclusion, great, to live, basic, kind, illness, similarity, to make a voyage, likeness, precise, to travel, tool,
instrument, small.

Exercise 10. Translate into Ukrainian and memorize the synonyms.

to consist of

to be composed of CKJIa/IaTUCS 3

to be made up of
All living things are composed of cells.
Multicellular organisms are made up of a number of cells.
The human being is made up of about 50 000 000 000 000 cells.
Microorganisms are made up of single cells, they are unicellular organisms.
Tissues consist of groups of cells of similar shape, size and function.

A e

Exercise 11. Give Ukrainian equivalents to the following expressions. Find them in the text and make up
your own sentences with these expressions.

yeast

sticking out

avarage man
the latter

to be in charge of seeing
throughout life

by dividing

for instance

A e Al ol e

to be made up of

Exercise 12. Translate into Ukrainian paying attention to degrees of comparison.
1. Nucleus is denser and thicker than the rest of the cell.
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2. Groups of cells, taken all together, are more advanced than single cells.
3. Single cell are more independent than groups of cells taken together.
4. The human being is more complex and advanced than a bacterium.

Exercise 13. Change subordinate clouses to Participle constructions.
While he was walking in the street he met his friend.
When I rest after my work I read a newspaper.
The books were returned to the library when they had been read by students.
The instruments will be spoiled if they are left in the open air.
After the student had been examined he went home.

wohkh v =

Exercise 14. Answer the following questions.

L What are the living things composed of?

2. What are unicellular organisms?

3 Which organisms are called multicellular?

4 How many cells does a drop of blood contain?

5. Can human cells live independently?

6. Why have they lost that ability?

7 What does a cell consist of?

8 What are the main functions of a cell?

9. What shapes do different cells of the body have and why?
10.  Why cannot red blood cells grow and divide?

II. Which human cells have lost the ability to multiply?

Exercise 15. Describe different kinds of cells completing the sentences by words from the text.
9. Red blood cells are ...

10.  Muscle cells are ...

11.  Fatcells are tiny ...

12. Nerve cells have ...

Exercise 16. Translate the following text in writing paying attention to Participles.
Cells, Tissues, Organs and Systems

With few exceptions, protoplasm is organized into microscopically visible units called cells. Cells
are the smallest living units (except for the viruses). They are variously shaped, have a considerable range
of size, and are associated in different ways. They all have structural features in common.

In some instances single cells constitute entire organisms, each such cell carrying on all the life
processes. Or small numbers of cells may be associated in colonies. In these colonial groups all cells
appear similar and have the same function. In other aggregation of cells there is often division of labour,
particular cells being more concerned with some life functions than with others.

This division of labour becomes increasingly important in the higher forms of life which have
great structural complexity. In these higher plants and animals the cells are organized into tissues, or
groups of ceils with similar structure and functions. Combinations of tissues make up organs with more or
less distinct functions. In the animals, which are functionally more complicated in systems, or groups of
organs that are collectively responsible for certain functions.
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Exercise 17. Translate the following texts into Ukrainian. Pay attention to Participles:

11. 1. He is doing research in the field of biology. 2. While doing research he suggested a new
theory. 3. The leading scientists of the world doing research in this field came to the conference. 4. The
technology applied improved the quality of the experiment. 5. The result obtained showed that I was right.
6. The invited delegates were told about the work of our institute. 7. The data collected helped me in my
work. 8. He was invited to this conference. 9. When invited I always came. 10. Having been invited
beforehand he had a lot of time to prepare his report. 11. Having come into the room the lecturer began his
lesson. 12. Having used a new method scientists obtained good results. 13. Scientists must concentrate
their efforts on the aspects of science having the greatest promise for the future. 14. The results being
obtained at this laboratory are of great importance. 15. Being asked to give the material and some pictures
for publication he did it with pleasure.

12. 1. The exercises having been written in pencil, we had to rewrite them. 2. The problem
having been solved, we could carry on the necessary experiment. 3. Having returned from the expedition
he began preparing a report about his work. 4. My friend having returned from the expedition, we shall see
him in our laboratory in a few days. 5. He was asked a great many questions, some of them being very
difficult to answer. 6. The first part of the work having been finished, the results were published in a
scientific journal. 7. Having been shown the journal, he asked his friend if he could lend him the book for
a few days. 8. Being well written, the article was short and clear. 9. The article being well written, he read
it with pleasure. 10. Our work having been completed, he made a report at the scientific conference of the
students. 11. The problem having been approached from different points of view, its practical significance
was stressed again. 12. The report having aroused a great interest both among the students and the
specialists, the latter took part in the discussion too.

Exercise 18. Are the following statements true or false? Correct the false statements. Use phrases
given below.
on the contrary, I don't believe that;
to my mind; it is considered that; as it known
These tiny things never grow. — On the contrary, they eat and grow, travel and multiply.
Bodies of both plants and animals consist of cells.
The size and shape of plants are different, but their protoplasm are similar.
Plastids, the minute cell bodies are in the nucleus.
The nucleus is different from protoplasm in that its proteins are less complex.
Vacuoles appear only when the cell enlarges.
The cells of many flowers are coloured with pigments in the cell sap.
The cell wall is surrounded by a thin cellulose layer.

e A s

Exercise 19. Fill in the gaps with the following words. Translate the sentences.
vacuole, cell, minute, property, protoplasm, hereditary, droplet, cell wall, to be recognized

1. The early microscopists were fascinated with the world of plants
and animals unseen before.
2. The properties which we associated with life are the properties of that is differentiated

into cytoplasm, nucleus and plastids.
3. In the development of the plant cell filled with “cell sap” appears.
4. Fine of water are usually dispersed in fatty materials.
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5. The jelly-like part of the which was named protoplasm is not a single chemical
substance

6. resemblances and dissimilarities reappear in succeeding generations.

7. In some cells may retain its central position, supported by cytoplasmic strands.

8. The properties of the microscopically visible parts of plant — the protoplasmic structures and  are
determined in part by the kinds of molecules of which they are composed.
Oxygen and hydrogen are gases with specific

10. When treated a diluted solution of iodine? starch grains may by their various
shades of blue and purple.

Exercise 20. Make up short dialogues of the following situations.
1. Ask your friend if there is any difference between a green plant cell and animal cell, and between a cell
membrane and a cell wall. Discuss his answer.
2. A new student joined your group. He had studies at the Physical faculty. He doesn’t know anything
about the cell theory. Tell him all you know about it.
3. A space craft carried some substance to the Earth from another planet. Examining it under the
microscope you saw a cell. What conclusion can you draw from this fact?
4. When the cells are placed under the microscope they will die, if they become dry. From your
knowledge of protoplasm explain the reason for this.
5. Some old scholars were convinced that protoplasm has a nucleus structure, other said it is fibrillar, the
third group tried to prove that it is cellular. All of them were mistaken. Why so?

Exercise 21. Make up the annotation to the following text in English.

KniTuHa - 11e nepBUHHA KUBa CUCTEMA, 110 CKJIAJA€THCS 3 ABOX OCHOBHUX YaCTUH — IIUTOIIA3MHU 1
aapa. Bona € ocHOBOIO OyIOBH, PO3BUTKY, KUTTEAISIBHOCTI BCIX TBApUHHHUX 1 POCIMHHUX OPTaHi3MiB.
KnituHy, 3 SKUX CKIAAA€THCS KUBUH OpPraHi3M, HE € 1IEHTUIHUMH, ITPOTE MAIOTh 0arato CHiJIbHUX O3HAK.
Ile 7O0BOAMTH €AHICTH MOXO/KEHHS BCIX )KUBUX OPTaHi3MiB, 1[0 HACEISIIOThH 3EMITIO.

Kuituau, mo ckinamarTh O6akTepii, € caMoCTiHHUMU opraHizMamMu. Ha BingMiHy BiJf HUX KIIITHHH,
0 BXOIATh N0 CKIAAy OaraTOKIITUHHUX OpTraHi3MiB, € B3aEMO3AICKHUMH YaCTHHKAMH ILTICHOL
cucremMd. OcHOBHa OyZ0Ba TBapMHHMX 1 POCIMHHUX KIITHH TYXE CXO0Xa, aje OCTaHHI BiAPI3HAIOTHCS
JESIKUMH OCOOJIMBUMU pucaMu. Y TBapHH, HANPUKIAJ, BIACYTHI MIKPOCKOIIYHI KIITHHHI O0OOJIOHKH, a BCl
POCJIMHHI KJIITHHH OTOYEHI 10Ope BUSBICHUMH LEIIOJIO3HUMU CTIHKAMH, SKI MOXXYTb MaTH CKJIAJIHY
OLIOBY 1 BKJIFOYATH Pi3HI OpraHiyHi i HEOPTraHiYHI PEYOBHUHHU.

KniTuna, sk >XuBa cHUCTeMa, MIATPUMYE 1 BITHOBIIOE CBOIO LITICHICTB, aJaNTyeThCS 0 YMOB
CepeloBHINa 1 BUKOHYE pi3HI (YHKIT 3a paxXyHOK pPEUYOBMHH 1 EHEprii, [0 TOMOBHIOIOTHCS 3
HaBKOJIMIIHBOTO cepefoBuina. byab-ska kiaiThHa, Oyaydd BHCOKOPraHi30BAHOIO KHBOIO MaTepi€ro, Mae
cKIagHui ximiunuil ckiman. Came BHYTPIIIHSA CTPYKTypa KIITHHH 3a0e3redye B3aEMOMII0 OIHHUX
(dbepMeHTIB 1 po301XKHICTh 1HIIMX, 3aBJSKM YOMY O10XIMIYHI peakiii MPOTIKAIOTh Y3rOKEHO 1 B MEBHiM

MOCITIIOBHOTI.
UNIT 2.4
MICROBES
Exercise 1. Before reading the text memorize words and word combinations.
seldom i pizo
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to surround

OTOYYyBaTH
to share JUTHTHCS 3 KUMOCh
indeed HacrpasIi

to multiply MHOKHUTH 301JIbIIYBaTH
moisture BOJIOTA

to prevent (from) 3amo6iraTu

to absorb HONIUHATH

activity - TISUTBHICTB

decay - THUTTS, po3naj

to purity - OUUIIlyBaTH

creature - CTBOpIHHS, ICTOTA

to magnify - 301IbIIyBaTH

inch - IIFOMM

Exercise 2. Give Ukrainian equivalents to the following word combinations.
1) to prevent from
2) a simple way of
3) to bring about
4) to keep free from
5) to be concerned with
6) to have a chance
7) to be safe from
8) to vary in size
9) as ... as
10) to observe through a microscope

Exercise 3. Give all possible derivatives of the following verbs. Define parts of speech to which they belong.
1) to surround
2) toremove
3) tomean
4) to travel
5) to multiply
6) to cover
7) to resist
8) to purify
9) to absorb
10) to require
11) to observe
12) to produce
13) to act
14) to prevent
15) to power

Exercise 4. Find in the text and write out adverbs with the suffix -ly.

Exercise 5. Read and translate the text.
Microbes
Microbes are little things we seldom see. Billions of microbes surround us everywhere. They even
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share with us the food we eat. When we wash our hands with soap we remove only nine out of every ten.
The name «microbe» comes from two Greek words meaning «small» and «life». It's a good name for
them, because they are very much alive and very small indeed. They are far too small for our eyes to see.

These tiny little things eat and grow, travel and multiply, and live lives as real as those of any
other plants or animals. They live in almost every sort of place: in water, in soil, in air, on dust, in milk
and other food, in and on our bodies. We have discovered them by the work they do, and by observing
them through powerful microscopes.

Microbes require warmth, moisture, air, and food. Some get their food from dead material, such as
plant and animal remains and from soil; others from living plants or animals. As the latter take food from
living things, they prevent them from growing normally. In animals they frequently cause disease and
death. Microbes have a very simple way of eating: they just absorb the food into any part of their bodies.

Microbes vary in size and activity. A few microbes bring us disease and spoil our food. But far
more microbes are our friends. Some of them bring about the decay of animal and plant remains. They
keep the world free from being full of refuse. Others purify the soil for our crops, help us in making butter
and cheese, leather and tobacco, and even our bread.

We are most concerned with harmful microbes that cause disease in the hiunan body. Some of
these enter wounds in the skin and grow and multiply in the blood. As they do so, they produce poisons
which may travel throughout the body and bring about death. Fortunately, most of these microbes ’have
little chance of living or multiplying if the person is in good health.

These tiny creatures were first discovered almost three hundred years ago through a microscope
which magnified them one hundred and sixty times. Nowadays it is usual to magnify them one thousand
times, and the microcamera can photograph them.

If twenty-five thousand microbes could be made to stand in a straight line, they would measure
one inch. Of course, scientists have an accurate way of measuring them - they use microns. A micron is
one-thousandth part of a millimetre. Each hair on your head is about sixty microns thick, and the average
microbe is about one micron in diameter. Some are much larger - twenty five microns, and some are much
smaller - one fifth of a micron.

If we want to be safe from harmful microbes, we must learn to avoid them, to kill them and to
resist them. We avoid them by keeping away from diseased people, breathing as pure air as can be found,
using safe foods and drinks. We may kill microbes by using soap, by letting direct sunlight into our rooms,
by boiling water or food and sometimes by freezing it. We can resist them better if we go in for sports in
all kinds of weather and in every season.

Exercise 6. Give English equivalents to the following word combinations.
1) BHKJIHKATH XBOPOOY

2) BHUMAarartu TeIuIo Ta LKy

3) cmocTepirat B MiKpOCKOII

4) MaTH 3MOrYy JKUTH

5) my»e MpoCTuil crocio

6) 3HAYHO OiNbIIIE

7) 3aBa)xkaTu POCTy

8) Takwuii )K€ YUCTHUH, SK
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9) (OyTH) pi3HOTO PO3MIpY

Exercise 7. Choose the necessary word from the two given in brackets.
1. They live in almost (every, each) sort of place.

2. Microbes require (warm, warmth)

3. Harmful microbes prevent plant from (growth, growing) normally.
4. Microbes have a vary (easy, simple) way of eating.

5. We go in for sports in all (types, kinds) of weather.

Exercise 8. Paraphrase the following sentences using the words in the right column instead of the
words in the left column.

many more far more
lo cause to bring about
to have a possibility to have a chance
to be interested in to be concerned with
1. Many more microbes are our friends.
2. They produce poisons which may cause death.
3. Microbes have no possibility of living and multiplying if the person is in good health
4. We are interested in the cause of this disease.
Exercise 9. Fill in the prepositions or adverbs if necessary.
1. They live _almost every sort place: _ water,  soil,  air,
dust, milk.
2. We have discovered them powerful microscopes.
3. Some get their food dead material.
4. They prevent living things growing normally.
5. Microbes have a very simple way eating.
6. They vary size and activity.
7. Microbes keep the world free being full refuse.
8. Others purify the soil our crops, helping us to make butter and
cheese, leather and tobacco.
9. Some these enter wounds the skin and grow and multiply
the blood.
10. We can resist them better we go sports all kinds weather.

Exercise 10. Write out from the text predicates in Passive Voice.

Exercise 11. Put the words given in brackets into correct order.
We have discovered them (them, by, through, observing, microscopes, powerful).
Other purify the soil for our crops (in, help, making, butter, and, us, cheese).
They produce poisons, which (travel, throughout, may, the body).
If we want to be safe from harmful microbes (must, to, we, them, learn, avoid).
(better, we, them, resist, can) if we go in for sports in all kinds of weather.
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Exercise 12. Put the questions the answers to which are the following sentences.
1. We can observe them through powerful microscopes.
2. They help us in making butter and cheese, leather and tobacco.
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We may kill microbes by letting sunlight into our rooms.
They frequently cause disease.

Microbes require warmth, moisture, air, and food.
Microbes vary in size and activity.

Some of them enter wounds in the skin.

We avoid them by keeping away from diseased people.
Microbes may be killed by boiling water and food.

e

Exercise 13. Translate the following sentences into English.
1. MinbifoHn MikpoOiB OTOUYIOTh HAC BCIOJIH.
2. Konu My MHEMO PYKH 3 MUJIOM, MU 3HHUILYEMO TUTBKH J€B’SITh MIiKPOOiB 3 KOKHHUX JIECATH.
3. CioBO «MiKp00» MOXOIUTH BiJl ABOX I'PEIBKUX CIIB «MAJUID Ta «GKUTTS».
4. MikpoOu MaroTh IyKe NMPOCTHH CHOCIO KHUBJIEHHS — BOHM abCOpOYIOTH NMOXKHMBHI PEYOBHMHH BCIM
OpraHi3MOM.
5. Jeski MikpoOu gonmoMararoTh y BUpOOHMIITBI Macia, CUpY, TIOTIOHY Ta HaBiTh Xii0a.
6. Illkipa iroauHu 31aTHa BOMBATH MiKpOOH 32 YMOBH, III0 BOHA YHCTA.
7. Baxtepiosorisi poOUTh 3HAYHI YCIIXH: MU JI3HAEMOCH 0araTo HOBOTO MPO XBOPOOOTBOPHI Ta KOPUCHI
Oakrepii.

Exercise 14. Answer the following questions.

Where do microbes live?

What do microbes require?

What do they frequently cause in animals?

What does help to keep the world free from being full of refuse?
What do harmful microbes cause in the human body?
Are most of the microbes our friends or enemies?
What must we do to be safe from harmful microbes?
Why must we breathe as pure air as we can?

What is the origin of the word “microbe”?

10. When were microbes first discovered?

11. Can a microcamera photograph them nowadays?

12. How long is an average microbe?

AR S A G

Exercise 15. Correct the wrong statements. Use phrases given below.

on the contrary;
to my mind;
as it is known
I don't believe that;
it is considered that;

These tiny things never grow. - On the contrary, they eat and grow, travel and multiply.
It is impossible to observe microbes through powerful microscopes.
They do not require warmth and food.
They very seldom cause disease.
Very few microbes are our friends.

bl O
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5. We cannot resist and kill microbes.
6. They do not take part in making butter, cheese, tobacco and bread.
7. Microbes have a very complicated way of eating.

UNIT 2.5
METABOLISM
Exercise 1. Before reading the text memorize words and word combinations.
to occur - TpamsTHcs, BinOyBaTHCS
to proceed -

MpOAOBXKYBaTH, (from) BuxoauTH, (t0) nepexonnuTu

to incorporate - :
3MinryBaTh(csi), 00€qHyBaTH

to excrete - .
BUJIIATH
manufacture
BHUPOOHHUIITBO
to destroy - .
pyiinyBatu
starch -
KpOXMallb
acid ,
KHCIIOTa
particularly -
0CO0IUBO, AyXKE, 30KpeMa
significant i, . .
B&KJIMBUH, 3HAYHHUI
tissue ,
TKaHUHA
storage _ .
g 30epiraHHs
peculiar .

0c00IHMBUH, CBOEPITHUIHA

Exercise 2. Translate the following pairs of words. Pay attention to negative prefixes.

a) organic - inorganic; comparable - incomparable; accurate - inaccurate; capable - incapable;
complete - incomplete; direct - indirect;

b) liberal - illiberal; logical - illogical; legal - illegal;

¢) moral - immoral; movable - immovable; modest - immodest;

d) regular - irregular; resolute - irresolute.

Exercise 3.Complite the chart.

operation - to operate
chemical -

- to change
activities -
respiration -

- to mean

- to reserve
value -

- to compare
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- to imitate
reaction -

Exercise 4. Read and translate the text.
Metabolism

We know that life consists of complex series of chemical changes occurring in the protoplasm. As
life proceeds, food and other substances are built up or broken down or changed from one form to another.
Materials from the environment are absorbed and incorporated in the protoplasm. Waste materials are
excreted from it, and solid substances are changed to liquids and liquids to solids. The sum of all these
chemical activities is know as «metabolismy.

Those metabolic processes by which complex substances are built up from simpler ones are known
under the term «anabolism». The manufacture of carbohudrates from water and carbon dioxide is a good
example. The breaking down of complex substances, as in respiration, is known as «catabolism». The
catabolic process, by which a complex food substance is changed into a simpler form, without being
completely destroyed, is known as «digestion». By means of digestion, starches and celluloses are
changed to sugars; fats are changed to amino acids. This process is particularly significant as it commonly
changes insoluble substances into soluble ones. Soluble substances are transported to some other part of
the plant body and absorbed by the tissues, which use them.

A plant has all its reserve food material in a soluble form all the time, and it is quickly used when
food is needed. But for storage purposes, the insoluble forms, such as starches, fats, and some of the
proteins, are very valuable to the plant. They are also comparatively stable and do not decompose readily.
Metabolic changes of materials from one form to another occur during the normal life of the plant.
Sometimes changes from soluble to storage form and back again may be repeated many times before the
food is actually used in metabolism.

The living parts of a plant are chemical laboratory in which many kinds of changes are taking
place. When we try to imitate these reactions in our laboratories we meet some of the most difficult
problems of organic chemistry. Many of these changes are so specialized that we cannot repeat them at all.
We can change starch to sugar by heating it with a small amount of an acid in the presence of water, and
we can further break the sugar down into water and carbon dioxide by heating it is the presence of oxygen.
But the building up of sugar from water and carbon dioxide, or of starch from sugar, is still impossible.

The living cell does this work by means of special chemical agents known as «enzymes». Very
little was known about enzymes until the end of the nineteenth century. Between 1890 and 1900 a series of
studies, made in various places, but largely in Germany, showed us the presence of these peculiar
chemical substances.

Exercise 5. Give Ukrainian equivalents to the following expressions. Find them in the text and
compose your own sentences with these expressions.
1) chemical changes
2) by means of
3) environment
4) to be changed
5) waste materials
6) insoluble substance

7) metabolic process
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8) soluble substance
9) to break down

10) term
11) to be very valuable to
12) digestion

Exercise 6. Find in the text sentences in which predicate is used in Passive Voice and
underline the predicate. Use the following verbs in the sentences of your own using Passive Voice.
Transport, decompose, buiid, adsorb, use, change, excrete.

Exercise 7. Write out from the text sentences with predicate in Passive Voice (not less than
10). Transform Passive into Active where it is possible. Put five types of questions to both
sentences.

Exercise 8. Put missed words and word combinations, using the text “Metabolism ~

1. Life consists of complex series of  occurring in protoplasm.

2. In living organisms foods and other substances are builtupor  or
changed from one form to another.

3. Waste materials from living organisms.

4. Metabolism is the sum ofall

5. A good example of “anabolism” is the manufacture of  from

water and carbon dioxide.
6. The catabolic process by which a complex food substance is changed into
_is known as “digestion”.

7. Digestion is significant as it changes into soluble substances.

8. For storage purposes, the insoluble forms such as are very

valuable to the plant.

9. Starches, fats and some proteins are comparatively stable and do not readily.
10. Metabolic changes of materials from one form to another during

the normal life of the plant.

Exercise 9. Translate the following sentences using the active vocabulary.
1. Tlpomec TpaBieHHS [OyXK€ BaKJIMBHH, OCKUIBKM 3aBASKH HOMY HEPO3UYMHHA pPEYOBHMHA
NIEPETBOPIOEThCS B PO3YMHHY. 2. HaBKOJMIIHE cepefoBUINE Mae 3HAYHHMN BIUIMB Ha JKUBI
opranizmMu. 3. SIkmo oprasi3aM (yHIIOHY€ HOPMAaJbHO, MPOAYKTH KUTTEMISUIBHOCTI 3a 3BHYA
JIETKO BUJANAIOTHCS 3 HBOTO. 4. Kpoxmanb, kupu Ta Jeski OUIKM € BIJHOCHO CTIKHMH IO
PO3UMHEHHS. 5. 3BUYAHO peYOBUHA 3HAXOJUTHCS B OJTHOMY 3 TPHOX CTaHIB: TBEPJOMY, PIIKOMY
abo razamonioHomy. 6. Binok sBise co0OI0 CHOJTYKH aMiHOKHCIIOT, IIO BKJIIOYAIOTh BYTJIEILb,
BOJIEHb Ta KucCeHb. [1i7] BIIIMBOM pi3HUX (PAKTOPIB OpraHiyHa PEUYOBHHA PO3KIANAETHCS HA OLIBII
npocti enemeHTd. 8. Hepo3zumHHi GopMu pedyoBHHM Ty’Ke I[iHHI JJIsl OCIHMH, TOMY IO BOHU €
PE3epBHUM MOXKUBHUM MatepiaioM. 9. JKurrsa — e ckiaaauHuil psja XiMIYHEX 3MiH y MPOTOIUIA3Mi.
10. ByrneBosieHb CHHTE3Y€THCSI BHACIHIIOK B3a€EMO/Iii BOJIU Ta BYTJIEKHCIIOTO Ta3y.

Exercise 10. Answer the following questions.
1. What can we call the living parts of a plant?
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What changes take place in a chemical laboratory of a plant?

Can scientists imitate all chemical reactions in laboratory?

Can we change starch to sugar? If we can how?

How can we break down sugar into water & carbon dioxide?

Can scientists build up sugar from water & carbon dioxide or starches from sugar?
How does the living cell build up complex substances?

When were “enzymes” discovered?

Each enzyme can digest any substance in an organism, can not it?

10. How do temperature & freezing affect the work of enzymes?

. What is the biological importance of enzymes?

© %N R W

Exercise 11. See if the following is correct, if not give the right version. Use phrases given below.

That's right
Exactly

Quite so

I can't agree with it.
That's wrong

I don't think so.

These tiny things never grow. - That’s wrong, they eat and grow, travel and multiply.
1. Life is a complex series of chemical changes occurring in the protoplasm.
2. The absorption of materials from the environment & their incorporations into the protoplasm is
known as metabolism.
3. Anabolism is the breaking down of complex substances into the simple one.
4. Digestion is the catabolic process by which a complex food substance is changed into a simpler
form without being completely destroyed.
5. By means of digestion sugars are changed to starches.
6. Reserve food materials in plants are in a solid form.
7. For storage purposes the insoluble forms are very valuable to the plant.

Exercise 12. Find in the text the words corresponding to the following definitions.

1. Material taken into an organism and used for growth and as a source of
energy.

2. Complex colloidal living substances of plant and animal cell.

3. The liquid that falls as rain and forms rivers, lakes and seas.

4. A mass of cells forming a basic structural element of an animal or plant body.
5. Substance which is present in any living matter.

Exercise 13. Look through the text and:
- Explain the process of metabolism.
- Compare the process of anabolism with that of catabolism. Give the examples.
- Show the significance for an organism of the process called digestion.
- Speak about the role of soluble forms of food materials for the plant body.
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UNIT 2.6
BIOCHEMISTRY

Exercise 1. Read and translate the text.
What is Biochemistry

Biochemistry is the application of chemistry to the study of biological processes at the cellular and
molecular level. It emerged as a distinct discipline around the beginning of the 20™ century when scientists
combine chemistry, physiology and biology to investigate the chemistry of living systems.

Biochemistry is both a life science and a chemical science - it explores the chemistry of living
organisms and the molecular bases for the changes occurring in living cells. It uses the methods of
chemistry, physics, molecular biology and immunology to study the structure and behaviour of the
complex molecules found in biological material and the ways these molecules interact to form cells,
tissues and whole organisms.

Biochemists are interested, for example, in mechanisms of brain function, cellular multiplication
and differentiation, communication within and between cells and organs, and the chemical bases of
inheritance and disease. The biochemist seeks to determine how specific molecules such as proteins,
nucleic acids, lipids, vitamins, and hormones function in such processes. Particular emphasis is placed on
regulation of chemical reactions in living cells.

An essential science. Biochemistry has become the foundation for understanding all
biological processes. It has provided explanations for the causes of many diseases in humans,
animals and plants. It can frequently suggest ways by which such diseases may be treated or cured.

A practical science. Because biochemistry seeks to unravel the complex chemical reactions
that occur in a wide variety of life forms, it provides the bases for practical advances in medicine,
veterinary medicine, agriculture and biotechnology. It underlies and includes such exciting new
fields as molecular genetics and bioengineering.

The knowledge and methods developed by biochemists are applied to in all fields of
medicine, in agriculture and in many chemical and health related industries. Biochemistry is also
unique in providing teaching and research in both protein structure/function and genetic
engineering, the two basic components of the rapidly expanding field of biotechnology.

A varied science. As the broadest of the basic sciences, biochemistry includes many sub-
specialities such as neurochemistry, bioorganic chemistry, clinical biochemistry, physical
biochemistry, molecular genetics, biochemical pharmacology and immunochemistry. Recent
advances in these areas have created links among technology, chemical engineering and
biochemistry.

Exercise 2. Give answers to the following questions.
1. What does chemistry study?

2. What does biochemistry study?

3. What does physics study?

4, What does biophysics study?

Exercise 3. Before reading the text memorize words and word

to probe - JIOCIIJI)KYBaTH, 30HIyBaTH
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hereditary information - cmaakoBa iHdopMartis

premise - IepeaymMaoBa

strand - uutka (JJHK)

undergo - miagaBaTUCH

intermediary action - TPOMDKHA peaKilis

surprisingly - HECHOIIBaHO

to occur - TparumsITHCS, BiOYBaTUCS, CIIAIaTH HA TyMKY
ailment - 3aXBOPIOBAHHA

alleviate - TIOJETIIYBaTH, YaCTKOBO 3HIMATH (0111b)
disruption - po3puB

therapeutic agent - JIIKapChKHi (TepaneBTUYHMIA) 3aci0

fo reveal - BUABIATH, BUKPUBATH

to devise - BHUHAXOAUTH

to explore - JOCIIKYBaTH, BU3HAYATH, 3 ICOBYBATU
fo investigate - JIOCJIJ[)KYBaTH, BUBYATH, TPOCTEIKYBATH
to underlie - JIe)KaTH B OCHOBI

Exercise 4. Look through the text and try to get the gist. Read and translate the text.
Biochemistry

As understanding of inorganic chemistry grew during the 19" century, attempts to interpret the
physiological processes of living organisms in terms of molecular structure and reactivity gave rise to the
discipline of biochemistry. Biochemists employ the techniques and theories of chemistry to probe the
molecular basis of life. An organism is investigated on the premise that its physiological processes are the
cdnsequence of many thousands of chemical reactions occurring in a highly integrated manner.
Biochemists have established, among other things, the principles that underlie energy transfer in cells, the
chemical structure of cell membranes, the coding and transmission of hereditary information, muscular
and nerve function, and biosynthetic pathways. In fact, related biomolecules have been found to fulfil
similar roles in organisms as different as bacteria and human beings. The study of biomolecules, however,
presents many difficulties. Such molecules are often very large and exhibit great structural complexity;
moreover, the chemical reactions they undergo are usually exceedingly fast.

The separation of the two strands of DNA, for instance, occurs in one- millionth of a second. Such
rapid rates of reaction are possible only through the intermediary action of biomolecules called enzymes.
Enzymes are proteins that owe their remarkable rate-accelerating abilities to their three-dimensional
chemical structure. Not surprisingly, biochemical discoveries have had a great impact on the
understanding and treatment of disease. Many ailments due to inborn errors of metabolism have been
traced to specific genetic defects. Other diseases result from disruptions in normal biochemical pathways.
Frequently, symptoms can be alleviated by drugs, and the discovery, mode of action, and degradation of
therapeutic agents is another of the major areas of study in biochemistry.

Bacterial infections can be treated with sulphonamides, penicillins, and tetracyclines, and research
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into viral infections has revealed the effectiveness of acyclovir against the herpes virus. There is much
current interest in the details of carcinogenesis and cancer chemotherapy. It is known, for example, that
cancer can result when cancer-causing molecules, or carcinogens as they are called, react with nucleic
acids and proteins and interfere with their normal modes of action. Researchers have developed tests that
can identify molecules likely to be carcinogenic.

The hope, of course, is that progress in the prevention and treatment of cancer will
accelerate as soon as the biochemical basis of the disease is more fully understood. The molecular
basis of biologic processes is an essential feature of the fast-growing disciplines of molecular
biology and biotechnology. Chemistry has developed methods for rapidly and accurately
determining the structure of proteins and DNA. In addition, efficient laboratory methods for the
synthesis of genes are being devised. Ultimately, the correction of genetic diseases by replacement
of defective genes with normal ones may become possible.

Exercise 5. Underline suffixes and prefixes, translate the following words paying attention
to the meanings ofsuffixes and prefixes. Define parts of speech.
to treat - treatment - treaty
to develop - development — developed - developing
to investigate - investigation - investigator
to act - action - to react - reaction -reactor
to employ - employment - unemployment - employer - employee
to degrade - degradation - degrading
to establish - establishment - established
to integrate - integer - integral - integration - integrated
to inform- information- informal(-ly) -informant -informative -informer
to transfer - transfer (n) - transferable
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. to relate - relation - relative - relativity - relationship
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to separate - separation - separate (ad/.) - separatist
. to interfere - interference - interfering
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to interpret - interpretation - interpreter

to search - research - researcher

to identify - identification - identical - identify

to accelerate - acceleration - accelerator

to correct - correction - corrector - corrective - correctly
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Exercise 6. Give your own derivatives of the following verbs. to apply
to emerge

to explore

to occur
to multiply

to determine
to expand
to create

Exercise 7. Choose definitions to the following terms: element, analysis, enzyme, cellulose
and protein.
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- The decomposition of a compound into simpler substances.

- A substance consisting only of atoms having the same atomic number.

- A protein molecule that has the ability (usually very pronounced and very specific) to catalyse a
particular biologically important reaction.

- A very high molecular weight polymer of glucose, containing a type of linkage not easily split
by hydrolysis.

- A type of molecule, vital to life, which consists of a long chain of amino acids connected to one
another by amide linkage.

Exercise 8. Give the definitions of the following terms.
Heredity, biotechnology, environment, chemistry, amino acid, bacteria.

Exercise 9. Explain the difference in meaning in these pairs of synonyms.
behaviour - manner

to emphasise - to underline
to include - to involve

to treat - to cure

research - study

Exercise 10. Rewrite the sentences using the words in brackets.
Animal and plant life contains a wide variety of organic and inorganic compounds (various).
Biochemistry is the study of compounds involved in biological processes (investigation).
The field of biochemistry is one of the frontiers of science (borderlines).
Many marvellous discoveries are being made by biochemists (wonderful).

bl

5. Biochemical methods are the basis for the new field of biotechnology (foundation).

Exercise 11. Write down from the text four sentences with modal verbs (in Active and
Passive Voice). Transform Active into Passive and vice versa if it is possible.

Exercise 12. Put five types of questions to the sentences.
1. Efficient laboratory methods for the synthesis of genes are being devised.
2. The correction of genetic diseases by replacement of defective genes with normal ones may become
possible.
3. Many ailments have been traced to specific genetic defects.
4. Other diseases result from disruptions in normal biochemical pathways.

Exercise 13. Put as many as possible special questions to the sentence.
Chemistry has developed methods for rapidly and accurately determining the structure of
proteins and DNA in 1963.

Exercise 14. Answer the following questions.
1. What gave rise to the discipline biochemistry?
2. What have biochemists established?
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What does the study of bio-molecules present?
What are enzymes?

What are the reasons of diseases and ailments?
What drugs treat bacterial infections?

What is a reason of cancer?

What methods has chemistry developed?

A e

When will the progress in the prevention and treatment of cancer accelerate?

Exercise 15. Compress the information contained in the text and render it in three
sentences.

The commonly accepted theory of enzyme behaviour is the lock-and-key theory. According
to this theory, the enzyme has a definite three- dimensional structure arranged in a way that allows
the substance molecule to fit into the structure. Only a specific kind of substance can fit into a given
enzyme. Once the enzyme and substance form an aggregate, the substance is exposed for the
reaction. Recall that a catalyst increases the rate of a reaction.

Enzymes allow metabolic reactions to readily occur at body temperature. Without enzymes these
reactions would not occur fast enough to maintain life processes. After an enzyme-catalysed
reaction occurs, the product moves away from the enzyme, leaving it unchanged and available to
catalyse the reaction of another substrate molecule.

Exercise 16. Create a short dialogue using expressions of contrasting ideas.

Exercise 17. Say whether the following statements are used correctly (true) or incorrectly
(false). Correct the false sentences. Use phrases given below.

That's right I can't agree with it.
Exactly That's wrong
Quite so I don't think so.

These tiny things never grow. -

That's wrong, they eat and grow, travel and multiply.
1. Biochemists employ the techniques and theories of chemistry to probe the atomic basis of life.
2. Biochemists have established the principles that underlie energy transfer in cells.
3. In fact, related bio-molecules have been found to fulfil similar roles in organisms as different as
bacteria and human beings.
4. The separation of the two strands of DNA occurs in one-millionth of a minute.
5. Enzymes are proteins that owe their remarkable rate-accelerating abilities to their two-
dimensional chemical structure.
6. Some diseases result from disruptions in normal biochemical pathways.
7. Bacterial infections cannot be treated with sulfonamides and penicillins.
8. The molecular basis of biologic processes is an essential feature of the fast-growing disciplines
of molecular biology and biotechnology.

Exercise 18. Read and translate the article. Make its annotation.
Biochemistry - Chemistry of Life Biochemistry studies (is the study of) the chemical
substances and processes that occur in plants, animals, and microorganisms and of the changes they
undergo during development and life. It deals with the chemistry of life, and as such it draws on the
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techniques of analytical, organic, and physical chemistry, as well as those of physiologists concerned
with the molecular basis of vital processes. All chemical changes within the organism - either the
degradation of substances, generally to gain necessary energy, or the build-up of complex molecules
necessary for life processes - are collectively termed metabolism.

These chemical changes depend on the action of organic catalysts known as enzymes, and
enzymes, in turn, depend for their existence on the genetic apparatus of the cell. It is not surprising,
therefore, that biochemistry enters into the investigation of chemical changes in disease, drug action,
and other aspects of medicine, as well as in nutrition, genetics, and agriculture. The term biochemistry
is synonymous with two somewhat older terms: physiological chemistry and biological chemistry.
Those aspects of biochemistry that deal with the chemistry and function of very large molecules (e.g.,
proteins and nucleic acids) are often grouped under the term molecular biology. Biochemistry is a
young science, having been known under that term only since about 1900. Its origins, however, can be
traced much further back; its early history is part of the early history of both physiology and
chemistry.

Exercise 19. Give the definitions of the following terms.
Metabolism, chemical change, chemical elements, biosynthesis, hemoglobin, hemophilia,
protein.

Exercise 20. Write a list of key words related to biochemistry.

Exercise 21. Give answers to the questions that follow.
What does chemistry study?

What does biochemistry study?

What does physics study?

What does biophysics study?

What does biology study?

What does biotechnology study?

What does bioorganic chemistry study?

N n A=

Exercise 22. Match the words and phrases in column A with their Ukrainian equivalents in column B.

A
Scientific research
Research study
Graduate work in biochemistry
Biochemistry graduate student
A former undergraduate
A research scientist
Student research assistant
Senior research scientist
Research professor
Lead author
Assistant instructor
Assistant professor of biochemistry

B
JloueHt 3 6ioximil
JIoLIeHT 3 KIIITUHHOI Oiosoril
AcripaHT 3 010XiMii
HaykoBemp-mocmiTHiK
[Ipodecop-mocaiaHuk
HaykoBe gocimimkeHHs
HaykoBe gocimimkeHHs
Bumnyckna po6ora 3 6ioximii
AcripaHT 3 010XiMii
CTyIeHT-HAYKOBHI CITIBPOOITHUK
ExcniepumMenTaTop, JOCIITHUK

Crapimit HayKOBHIA CITiIBPOOITHUK
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Postdoctoral researcher in biochemistry IomiuHKK BUKIIaa4a
Associate professor of cell biology KonmiHiii CTy/IeHT 0CTaHHBOTO Kypey
Experimentalist ABTOpP-KepiBHHK

Exercise 23. Read and translate the article.
Precision Biochemistry Tracks DNA Damage in Fish

May 15, 2006-Like coalmine canaries, fish DNA can serve as a measure of the biological impact of
water and sediment pollution or pollution clean-up. That is one of the conclusions of a new study by
researchers from the Pacific Northwest Research Institute, Woods Hole Oceanographic Institution, the
University of Maryland and the National Institute of Standards and Technology (NIST).

Research over the past several years has demonstrated the adverse effects of industrial pollutants in
water and sediment on the health of fish in the lower Duwamish River. The Duwamish flows through an
industrialized section of south Seattle, Wash., and in 2001 a section of the lower river was added to the
Environmental Protection Agency’s Superfund list because of contaminants including polychlorinated
biphenyls, polycyclic aromatic hydrocarbons, mercury and other metals, and phthalates. In previous
research on Duwamish fish, PNRI used an infrared spectroscopy method to document DNA damage in the
gills of English sole.

In a new joint paper, the researchers report on several biomarkers, including pollution-induced
P450 enzyme changes, and on infrared spectral analysis of DNA and measurements of specific
modifications to DNA from fish gills and livers using liquid and gas chromatography combined with mass
spectrometry. Precision chemical analysis techniques at NIST allowed the researchers to identify and
measure damage to adenine and guanine, specific chemical components or bases of DNA, at
extraordinarily low levels - five lesions out of a 100 million bases in one case. The results correlated
well with earlier research and revealed similar damage to liver DNA (more likely tied to the fish’s
food) and gill DNA (more probably reflecting pollutants in water).

The results suggest that these DNA lesions, and others like them, can be used as very
sensitive biomarkers to provide a direct measure of the impact of contaminants on fish populations.
Moreover, since natural DNA repair processes may gradually reverse the damage in the absence of
further insults, these biomarkers also might be used to help assess the efficacy of pollution
remediation efforts. The work was funded in part by the National Institute of Environmental Health
Sciences.

Exercise 24. Divide the text above into sense parts. Write its plan. Give the summary of it.

Exercise 25. Contrast the following sentences using the following contrastive means:

the difference is..., in contrast to..., as compared to..., while.
1. Fats are solid. Oils are liquid.
2. Starch consists of glucose molecules bonded to form polymer molecules. Cellulose consists of
b-glucose molecules bonded to form polymer molecules.
3. Proteins are polymers made up to amino acid monomers. Lipids are esters of glycerol and
carboxylic acids.
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languages (Greek and Latin).

Exercise 26. Notice some words with unusual singular and plural forms that English borrowed from other

Singular \Plural Singular \Plural
alumnus alumni datum data
alga algae index indices
analysis analyses medium media
appendix appendices nucleus nuclei
basis bases phenomenon | phenomena
crisis crises radius radii
criterion criteria spectrum spectra
curriculum curricula vita vitae

Exercise 27. Translate the wards of the same root. Construct a “word-flower” of their

derivatives.
a) define, definite, definitely, definition, definitive;
b) observe, observable, observance, observation, observational, observatory, observer;
9) period, periodic, periodical, periodically, periodicity.

Exercise 28. Put all types of questions to the following sentences.
1. The work described in the UGA paper represents a significant advance.
2. It is the first functional identification of Arabidopsis pectin using biochemical and functional
genomic approaches.
3. The questions regarding pectin biosynthesis remain.
4. The identification of Arabidopsis pectin provides the molecular tools to begin to break through
the bottleneck of our understanding of pectin synthesis.

Exercise 29. Give examples from the text to prove the statement. Discovery of new
molecular tools for biosynthesis could lead to important advances in use of pectin in medicine,
agriculture and industry.

Exercise 30. Write a synopsis (koncnexkm, xopomxuti 02150, cunoncuc) of the text using the
content words you have just written out and learned.
Enzyme Action Creates Protein Linked to Alzheimer’s Disease

August 15, 2005 - Researchers at Southwestern Medical Centre have defined a key step in the
production of beta-amyloid, a short protein that is thought to be responsible for the development of
Alzheimer’s disease. Understanding this step may aid in the discovery of drugs that could help block the
disease from developing. In Alzheimer’s disease, too much beta- amyloid is produced by an enzyme, that
has many other essential roles. As a result, simply blocking the whole enzyme knocks out many of its

other functions - which is fatal to the organism.

Using cultured human and mouse cells, as well as test-tube assays, Southwestern researchers
singled out how just one portion of the enzyme, a protein called nicastrin, is involved in the pathway that
produces beta- amyloid, thereby leading to Alzheimer’s disease. They hope next to work on ways to
specifically block nicastrin. The study appears in the August 12 issue of the journal Cell.
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“The work provides an attractive potential strategy for developing treatment for
Alzheimer’s disease,” said Dr. Gang Yu, assistant professor in the Centre for Basic Neuroscience
and of cell biology and senior author of the study. The research uncovered an “unprecedented
mechanism of biochemistry,” Dr. Yu said.

Nicastrin is a large protein that is a component of an enzyme called gamma-secretase,
which is lodged in the cell’s membrane. When it is at the cell surface, nicastrin sticks out into the
area outside the cell. It has been thought to play a key role in the creation of a protein called
amyloid-beta - the prime suspect for the damage Alzheimer’s does to the brain - but the exact
mechanism was unknown.

Dr. Yu and his colleagues found that nicastrin binds to several proteins lodged in the cell’s
membrane, including one called amyloid precursor protein, or APP. Nicastrin then guides
membrane-bound proteins to the active area of gamma-secretase, which then splits tire proteins.
APP, for example, is chopped into two parts: amyloid-beta, which is then shipped to the outside of
the cell, and another part that remains inside. Amyloid-beta forms the plaques seen in brains
afflicted with Alzheimer’s.

“Actually, it’s quite a simple mechanism,” Dr. Yu said. “Hopefully, we can screen for
compounds that can block this process and find the exact pathways and how it can be regulated in
Alzheimer’s disease.” Now that nicastrin’s function has been ascertained, it opens a way to block
just the splitting of APP, leaving all the enzyme’s other functions intact. For instance, it may be
possible to generate chemical compounds that specifically prevent nicastrin from latching on to
APP. If APP doesn’t attach to nicastrin, APP remains intact and harmless. Meanwhile, nicastrin
would be free to bind all the other essential proteins that it works on.

The study was supported by the National Institutes of Health, the American Health
Assistance Foundation, the American Federation for Aging Research and the Alzheimer’s
Association.

Exercise 31. Give the definitions of the following terms.
Antibiotics, molecule, cell, drug, enzyme, organism.

Exercise 32. Translate the following sentences paying attention to different meanings of the
following words.
To reduce — BiTHOBIIIOBAaTH, 3MCHIITYBaTH, 3BOJUTH, IPUBOJUTH (MaT.).
Reduction — BiqHOBIIEHHS, 3MEHIIICHHS, TPUBEICHHS (MaT.).
Reduction is the chemical reaction of accepting electrons accompanied by reduction of valences.
Many metals are obtained from their ores in the process of reduction.
Carbon and its oxide are often used in metallurgy to reduce metals from their compounds.
This equation can be reduced to the following expression.
All the fractions in this expression must be reduced.
To solve the task it is necessary to reduce the fractions to the common denominator.
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Exercise 33. From the following choose the word which is most nearly the same in meaning to the
italicised words.
Common - public, various, difficult, general, usual, ordinary, frequent.
Quantity - quality, size, number, amount.
Branch - section, department, area, frame, field.
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Arrange - to organize, to set in order, to link, to make agreement.
Success - failure, accomplishment, comfort, handy.

Exercise 34. Put 10-12 special questions to the article to cover the general meaning if it.

Exercise 35. Discuss informative (3micmosnuii) and evaluative (oyinnutl) aspects of the article
given above.

UNIT 2.7
BIOPHYSICS

Exercise 1. Read and translate the text.

What is Biophysics
Biophysics can be generally defined as the study of biological systems from the perspective of the
physical sciences. This is the field of science that explains how physical phenomena like mechanics,
electricity, magnetism, light, heat, and nuclear radiation affect/account for the structure and the function of
biological systems. The field is divided into different areas of interest, including:
Bioenergetics
Biophysical Theory and Modelling
Cell Biophysics
Channels, Receptors, and Transporters
Electrophysiology
Muscle and Contractility
Nucleic Acids
Photobiophysics
Proteins
Spectroscopy, Imaging, and other Techniques
The study of biophysics is more than just learning a collection of facts. This discipline trains you to
think through problems like a physical scientist, that is, to devise theoretical constructs that piece
together what seems like many disconnected facts. It teaches you the discipline to ask yourself
routinely “Does this hypothesis make sense given from what is known about the dynamics of this
biological system? Can I make a theoretical prediction based on exact physical principles?” This
attitude is becoming increasingly important in the biological sciences as the field attempts to deal
with the overwhelming amount of microscopic information derived from advanced scientific
instrumentation.

The medical field has long recognized that a broad strength in science is a necessary
foundation for a successful medical care. This recognition is reflected in the widely used entrance
test for medical schools where students are tested not only on biological concepts but also equally
on chemistry (including organic chemistry) and physics (including modem physics). All these
subjects are covered in a biophysics major. Furthermore, some medical schools are now changing
their medical programs by emphasizing the same discovery and think-through approach to learning
Medicine.
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Exercise 2. Before reading the text memorize words and word combinations.

achievement - ycIix, 3100yTOK

anxious - cTypOOBaHUH, HECTIOKIHHUI
attribute - BJIACTHUBICTH, BIITHOCUTH

award - Haropo/ia, HaropoKyBaTu
bacteriophage - 6akrepiogar

chapter - po3 LI

collaboration - CHIBPOOITHUIITBO

contribute - pPOOHUTH BHECOK, CIIPUSTH
concern - CTOCYBATHUCSI, MATH BiTHOIICHHS
consider . pO3TIsAaTH, BBAXKATH, FaIaTh
cornerstone - HapDKHUI KaMiHb

distinct - YITKUH, 0COOTMBUH, OKpeMUit
emergence - M0SBa, TIPOSIB

explanation - MOSICHEHHS

impetus - MOIITOBX, CTUMYJT

intractable - yHepTuil, HENOCTYIUIUBUI

in terms of - y BUTJISI

mature - IIJIKOM PO3BUHYTHUCS, TOCTUTHYTH
pose - CTaBUTH, PO3TALIIOBYBATH IEBHUM YHHOM
recent - Cy4YacHUH, HeAaBHIN

solution - BUPILLICHHS, PO3YHH

spectacular - e(eKTUBHMIA, 3aXOTUTIOI0Y I
strengthen - M JICUITIOBATH

subsume - BITHOCUTH JI0 TIEBHOI KaTeropii
unravel - po3rajyBaTH, NOSCHIOBATH

Exercise 3. Read, translate and discuss the following text.

Biophysics

Biophysics is the discipline concerned with the application of the principles and methods of
physics and the other physical sciences to the solution of biological problems. The relatively recent
emergence of biophysics as a scientific discipline may be attributed, in particular, to the spectacular
success of biophysical tools in unravelling the molecular structure of deoxyribonucleic acid (DNA), the
fundamental hereditary material, and in establishing the precisely detailed structure of proteins such as
hemoglobin in order that the position of each atom may be known. Biophysics and the intimately related
subject molecular biology now are firmly established as cornerstones of modem biology.
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Interest in biophysics at the Cavendish Laboratory resulted in a very important discovery, the
structure of deoxyribonucleic acid (DNA), the genetic material. This achievement by a British biophysicist
F. Crick was based on X-ray data obtained by Maurice Wilkins at King’s College, London. When Crick
first went to the Cavendish Laboratory for education in biophysics, he worked under Perutz’s direction
and began the collaboration that led to the establishment of the structure of DNA, for which Crick,
Watson, and Wilkins later were awarded a Nobel Prize.

Much impetus for biophysical investigation following World War II came from the desire of
physicists to move away from physics into biology; this drive was strengthened by the publication in 1944
of Erwin Schrodinger’s
book “What Is Life?” Schrodinger, the Austrian physicist who contributed substantially to the
development of wave mechanics, was anxious to determine whether biological events could be
accounted for in terms of known laws of physics and chemistry, or whether a full explanation would
require the formulation of physical laws not yet known to exist. Because biological reproduction
seemed to pose intractable problems, he devoted a chapter of his book to a consideration of the
gene.

The discussion was based on the model put forward by Max Delbruck, a physicist who had
for some years been studying the genetics of viruses that infect bacteria (bacteriophages).
Delbruck’s summer course on bacteriophages in 1945 at Cold Spring Harbor in New York set in
motion the chain of events that led to understanding the genetic code by which the sequence of the
nucleotides in DNA is translated into the sequence of amino acids in a protein.

The use of bacteriophage also provided an opportunity for experiments with a primitive
living organism that could be studied without anatomic complexities. This aspect of biophysics has
become more biochemically oriented as it has developed and is now known as molecular biology;
sometimes it is considered a distinct discipline, and other times it is subsumed under the biophysical
sciences.

Exercise 4. Form verbs from the following adjectives by adding
suffixes:

-en: hard, weak, deep, soft;

-fy: identical, simple, intense:

-ise: special, real, crystal, general.

Exercise 5. Form the opposite of the following words by using prefixes:
de-: to form, increase, compose;

dis-: to connect, order, like;

in-: capable, different, essential;

im-: probable, possible, practical, proper;

un-: able, certain, common, known.

Exercise 6. Pick out from the text above the words that best keep the meanings of the
following words:
Milestone, modem, research, calculate, suggest, begin.
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Exercise 7. Translate the following adverbs and find in the text above the sentences in which they
are used.
Relatively, precisely, intimately, firmly, substantially

Exercise 8. Get to know different meanings of some English words.
challenge —BuKIMK, IpeTEH31s; BUKIMKATH, 3alIePEIyBaTH;
entity — opraHi3M, iCTOTa, CyTh, CYTHICTh, PEAJIbHICTB;
ensemble — MHO>KHMHA, €IMHE 1[iJI¢, aHCAMOJIb;
ample — IIJTKOM TOCTaTHi, 6araTuii, MPOCTOPUI, TOKIIATHHIA,
start-up — IBUAKO POCTH, 3’ SIBISITUCS, BUHUKATH;
benefit — 3m00yBaTH BUroay (KOpHCTh); epesara, 6Jaro, npuOyToK;
trigger off- ;mpuBOANTH B 1i10;
dramatic — sickpaBuii, XBUTIOIOUUH, paMaTUIHUI;
inspire — HaJUXaTu, CTUMYJIIOBATH, 30yKyBaTH; IUXaTH,
ingenious - BUHAX1JIMBUA, MUK, TOTSTTHUNA, OPUTIHATTLHUM;
random - BUIMagKOBUH, 3pO0JICHN HABMaHHS;
equation — piBHSHHsI, BUPIBHIOBaHHS, Y3T0JKCHICTb;
content — BMICT, 3MICT, CyTh, 00CST, 33JJ0BOJICHHS, 33/IOBOJILHSTH;
strive — TOKJIaaTu 3ycuiib, Hamaratucs; (for) 6oporucs (3a)
familiar — Gm3bkwii, 106pe 06i3HaHu# (MoiH(GOpMOBaHMA);
diverse — pi3Huii, BIAMiHHHIA, PI3HOMaHITHU;
visionary — MpiiiHUK, ysIBHH, TIpUMapHUil, HENPAaKTUYHUH;
versatile — pi3HOCTOpPOHHIH, pi3HOOIYHMIA, OAraTONLTFOBUI;
astound — TMBYBaTH, ypakaTH, MPUTOJIOMIITYBATH;
revelation - BIAKPUTTS; pO3KPUTTS;
underlie — yie’xaTH B OCHOBI.

Exercise 9. Give the definitions of the following terms.
Phage, bacteriophage, activation energy, chromatid, hypothesis, magnification, mixture.

Exercise 10. Be sure that you know the meanings of the following words and expressions. Translate
the sentences.

provided — 3abe3neunu, 1amu

providing, provided — 3a yMoBH, SKIIIO

in order of — y mopsiaky

in order to — ayst TOroO MO0

order — MOPSIOK, IOCIiOBHICTh, HAKa3, 3aMOBJICHHS

to reduce — BiIHOBIIIOBATH, 3MEHIITYBaTH, IPUBOAUTH (MaT.)

reduction — BiTHOBJICHHS, 3SMEHIIICHHS, PUBEICHHS (MaT.)

1. Proteins from animals and plants were an important food since they provided amino acids that
were essential to the body in the production of needed proteins.

2. The relative weights of the gases indicate the relative weights of the molecules, provided
Avogadro’s hypothesis is applicable.

3. Reduction is a chemical reaction of accepting electrons accompanied by reduction of valences.
4. This equation can be reduced to the following expression.
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5. The atoms of elements may be arranged in different ways in order of forming molecules of
different types of matter.

6. The particles, which compose crystal, are arranged in an identifiable order.

7. In order to understand more recent developments in the biophysics, it is necessary to know
something about radiant energy.

Exercise 11. Answer the following questions.
What is biophysics concerned with?
What is established as cornerstones of modem biology?
What did interest in biophysics result in?
What was the discovery of genetic material based on?
Under whose direction did F. Crick work?
What were Crick and Wilkins awarded?
What was the desire of physicists after World War 11?
What did the Austrian physicist determine?
Who devoted a chapter of his book to a consideration of the gene?
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Why did E. Schrodinger devote a chapter of his book to a consideration of the gene?
. What has Max Delbruck been studying for some years?

Where is the sequence of the nucleotides of DNA translated?

. What did the use of bacteriophage provide?

What has this aspect of biophysics become?

What is it considered?
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Exercise 12. The following sentences are grammatically incorrect. Make them correct and

explain what you think is wrong with these sentences.
Biophysics

The biophysical approach are unified at a consideration of biological problems in the light of
physical concepts, so that biophysics shall be
interdisciplinary. Biophysics may arc thought ol as the central circle in a two- dimensional array of
overlapping circles, which include physics, chemistry, physiology, and generals biology. Relations witli
chemistry is mediated through biochemistry and chemistry; those with physiology, through
neurophysiology and sensorys physiology. Biology, which may be viewing as a generals subject
pervading biophysical studys, are evolving from a purelys descriptives sciences into a discipline
increasingly devoted to understanding the nature of the prime movers of biologicals events. The evolution
of biologys in these directions have receiveing great impetus from the biophysicals and biochemicals
discoveries of the 20th century. An understanding of the physical principles governing biologicals effects
are the proper end of biophysics.

Exercise 13. Read and translate the text. Write out no less than 15 “key words” (the words that
tell you what the passage topic is about), learn them.
Biophysics: New Challenges for Physics
Recent progress in life sciences has demonstrated that the first decades of the new century are
likely to be dominated by developments in this field. Since physics forms the bases of the life science
evolution, the visionary guidance and assistance of physicists who have enjoyed a versatile training will be

71



needed. Perhaps the most easily recognizable example of this need for an interdisciplinary approach is the
astounding revelation of the human genetic code, self-organized plan according to which self-reproducing
entities, such as cells, form complex organisms. The underlying interactions are governed by physical
principles.

An equally important challenge to physics is to clarify the way in which ensembles of cells, cells
as individual entities, and their molecular constituents, function in their respective surroundings.
Biophysics has thus become a central theme of the physics department, offering young students unique
opportunities for study and ample openings for top-level research. Excellent job opportunities and the
dynamics of Munich as a centre of biotechnology with its many start-up companies underline the
attractiveness of the biophysics programs.

The role of the physical methods in the life sciences is manifested by modem techniques such as
ultrasound, positron emission, X-ray and nuclear magnetic resonance tomography, light and electron
microscopy, laser spectroscopy, X-ray structure analysis, and electrophysiological techniques. These
techniques have benefited from more than half a century of research in physics and are the result of
combining classical instrumentation with computational physics. The discoveries of these new physical
methods have trigged off dramatic progress in life sciences.

At the same time there are also numerous examples originating from biology that have inspired
new development in physics. The most prominent one is the discovery of the general energy conservation
law by Robert Meyer and Hermann von Helmholtz and the theory of Brownian motion by Albert Einstein.
Einstein’s ingenious interpretation of the observation of the botanist Robert Brown that seeds perform
random walks in water influenced the development of modem physics at the beginning of the last century
nearly as much as Planck’s equation describing black body radiation.

Nowadays, physicists do not content themselves with being the designers of new instrumentation
but strive for a more active role in the search for universal physical principles governing the assembly and
function of biomaterials. In order to be successful, it is absolutely necessary that physicists accept the
complexity of biomaterials and become familiar with the principal questions of biology. The physicist’s
capacity to unravel universal laws governing complex processes or to develop new measuring techniques
to test laws predicted by theory is urgently needed in life sciences.

Exercise 14. Give all possible derivatives to the following verbs.
to demonstrate

to dominate

to develop
to form

to evolve
to guide
to assist
to need

to clear

to discover
to attract
to complex

to recognize
to educate
to define
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to explain
to inform

Exercise 15. Give English equivalents to the following terms.

3amepeuyBatd, CYTHICTb, BHHHMKATH, KOPUCThb, SCKPaBHU, JIUXaTH, 3pOOJCHHMN HaBMaHHS,
y3rO/DKCHICTh, 3a/JI0BOJIBHATH, OJHM3bKHI, PI3HOMAHITHUH, HEMpPaKTHUYHUM, O0araToUUTLOBUH,
PO3KPUTTSL.

Exercise 16 Match up the words with their meanings.

a) Underlie 1) BuxIHK

b) versatile 2) oprasi3M, icTOTa
¢) equation 3) WBHUIKO POCTH

d) revelation 4) 3m00yBaTH BUTOAY
e) visionary 5) HOpUBOIUTHU B IO
f) content 6) cTUMyIIOBaTH

g) challenge 7) BUITAAKOBUM

h) entity 8) piBHSIHHSA

i) Dbenefit 9) 3MicTh, CYTh

j) familiar 10) no6pe noindopmoBaHmii
k) diverse 11) pi3uuii, BiAMiHHMIA
) random 12) mpiitHuk

m) start-up 13) pi3HOOIUHMIA

n) inspire 14) BimkpuTTs

0) trigger off 15) nexaTu B OCHOBI

Exercise 17. Give Ukrainian equivalents to the following adverbs and adverbial phrases.
Since, perhaps, according to, equally, at random, absolutely, urgently, consequently, directly, in
general, in particular, enormously, easily.

Exercise 18. Give synonyms to the following words.
demonstrate
evolution

recognize

constituent
accept
research

Exercise 19. Put five types of questions to given sentences.

2. Physics forms the bases of the life science evolution.

3. Excellent job opportunities underline the attractiveness of the biophysics programs.

4. The role of the physical methods in the life sciences is manifested by modem techniques.
5. Seeds perform random walks in water.

6. Universal physical principles govern the assembly and function of biomaterials.
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Exercise 20. Give the definitions of the following terms.
Structural formula, taxomony, variation, conservation, dominance.

Exercise 21. Answer the following questions:
What has recent progress in life sciences demonstrated?
What is the most recognizable example of the need for an interdisciplinary approach?
What is governed by physical principles?
Where do ensembles of cells function?
What modem techniques do you know?
What are these techniques the result of?
What has inspired new developments in physics?
What influenced the development of modem physics at the beginning of the last century?
What is necessary in order to be successful?
10 What is urgently needed in life sciences?

o R

Exercise 22. Complete the sentences:
Life science is ...

Biology is ...

Physics is ...

Biophysics is ...

Ecologist is ...

Physicist is ...

Exercise 23. Divide the text above into sense parts. Write its plan. Write a synopsis (pesrome,

KOHCNeKm, Kopomkuil 0210, cunoncuc) of the text using the content words you have just written out and
learned.

Exercise 24. Read the text and translate it in a written form.
Biophysics. Relations With Other Disciplines

In the 17" century, with the invention of the microscope, which made possible study of the cellular
level of organization, biology began to receive the benefits of scientific developments in physics. In the
18™ century such developments in chemistry as a better understanding of the nature of oxygen, carbon
dioxide, and water began to have important implications for biology. Today, through the disciplines of
biochemistry and biophysics, both chemistry and physics have continued to make significant contributions
to biology, particularly in the area of molecular biology.

Biology is also very closely related to the disciplines of medicine and agriculture, out of which it
developed as an independent discipline. In a sense, the roles have been reversed in the 20" century, for it
is basic research being conducted in biology that is contributing to major advances currently being made
in medicine and agriculture.

It was biological research in the structure and function of viruses, for example, that led directly to
the development of a vaccine against poliomyelitis. Another scientific discipline, that of geology, is
closely related to the biological study of paleontology. The technique of radiocarbon dating, which was
developed by chemists to determine the age of biological remains, has been of great use in the fields of
archaeology and anthropology as well as biology. A new discipline, space biology, has arisen through the
activities of the scientists and engineers concerned with the exploration of space.
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The conceptual framework of biology has had to be altered to accommodate newly discovered

facts. In the process biology has received contributions from and made contributions to many other
disciplines, in the humanities as well as in the sciences.

Exercise 25. Put no less than 15 questions of different type to the text.

Exercise 26. Choose the one word that best keeps the meaning of the original sentence.
Some people believe that physics has little or no relevance to their daily life.
a) attitude b) relation ¢) connection d) role
It is difficult to imagine our world without the advances made in physics in the last century.
a) retreat b) progress c) success d) result
In industry, physicists help companies to develop novel materials.
a) create b) design c¢) build d) make
The information revolution within which we are currently buffeted (SABELABATH YUAPIB) would
be impossible without physicists.
a) current b) later ¢) now d) previously
Apart from such tangible (peanbhuii, BiquyTHHMIA) innovations, physicists also play a major role in weather
forecasting.
a) except b) besides c) together d) despite
It is possible to be a physicist and earn SPECTACULARLY large salaries.
a) apparently b) visibly c) obviously d) clearly
The theory might HELP physicist to find new forms of charge-parity violation.
a) provide b) assist c¢) force d) stimulate

Exercise 27. Translate the following sentences. Be sure that you know the meaning of the

following words.

NV A=

Like — cxoxwuii, momiOHUIA.

Alike — cx0xui.

Liken — nmopiBHIOBaTH, ynoiOHIOBATH.

Unlike — Hecxoxuil, HaBiAMIHY.

Likely - moxmuBo (is likely to ...).

Unlikely — manoiitmoBipHo (is unlikely to ...).
LIKE charges repel and UNLIKE charges attract each other.
Copper LIKE all other metals is a good conductor of electricity.
Oxygen, UNLIKE nitrogen, is highly reactive.
In structure these molecules are much ALIKE.
The structure of these esters can be LIKENED to the shape of a crown.
Bioactive compounds are LIKELY to be used in drug manufacturing.
This new alloy is UNLIKELY to be very expensive.

Exercise 28. Read, translate and discuss.
Photosynthesis and Life
All living organisms on our Earth depend on photosynthesis. This process gives energy and

ensures oxygen giving-off in the atmosphere. Photosynthesis is of primary importance for the mankind
because the main fiiel we all use is of fossil origin.
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Photosynthesis is the only natural process, which can trap the Sun energy. This is the process of
transformation of light energy absorbed by organisms into energy of organic and inorganic compounds.
The main role here is played by C02 reduction to hydrocarbons by means of energy of light.

Annual fixation of carbon in the process of photosynthesis constitutes 75x10'2 kg. It is interesting
to note that only 0.4% of the Sun radiation, which reaches our planet, have the wavelength necessary for
photosynthesis and that life is supported by this extremely small amount of energy.

Potentially photosynthesis is an alternative source of energy, which can be used instead of
exhausting gas and oil resources. Scientists try to model some stages of photosynthesis of plants in which
water splits into hydrogen and oxygen. If they could simulate process in laboratory conditions, hydrogen'
of water would be used as a fuel. There is no need to say that this energy would be ecologically safe.

Exercise 29. Use these items for discussion.

Can any substance substitute carbon in photosynthesis?
Photosynthesis must consist of two stages. What are they?

What would happen if there were no photosynthesis on the Earth?
Photosynthesis - a potential alternative source of energy.

Problem of the exhausting gas and oil resources.

Modelling photosynthesis processes in a laboratory.

Ecologically safe sources of energy.

® N kW

Exercise 30. Use suffix “-ly” to form adverbs of the following adjectives.
External, internal, usual, frequent, chemical, large, main, principal, dear, interesting, fundamental,
eventual, fortunate, organic, natural, biological, ecological, environmental.

Exercise 31. Translate the following words. Mind the contrastive prefix “anti-". Coin some terms
using “anti-". Check your “coinage” in the dictionary.

Antibiotic, antibody, anticentre, anticlinal, anticyclone, antidote, antifebrile, antigen, antiflogistic,
antipathy, antipole, antipyrine, antiseptic, antitoxic, antitoxin, antithesis.

Exercise 32. Translate the terms with the prefix “a-". Compare its meaning with the meaning of
the prefix “anti- .
Abiotic, asymmetry, asymmetric, acyclic, aclynic, achromatism, achromatic, amorphism,

amorphic, aharmony.

Exercise 33. Give definitions to the following words.
To originate, to search, to oppose, to exist, to attempt, to recognize, to impress, to change, to
explain, to manage, to convince.

Exercise 34. From the following choose the word which is opposite in meaning to the following
words.

To accelerate - to spend, quicken, stop, continue, retard.

To continue - to remain, resume, persist, insist, cease.

To deceive - to mislead, understand, argue, tell the truth.

To find - to obtain, come recognize, lose.

Fortune - change, success, prosperity, state, misfortune.

Success - accomplishment, issue, competition, failure.
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Exercise 35. From the following choose the word, which is most nearly the same in meaning to the
italicized word.
Shape - size, external form, appearance, fragment, edge.
Subject - topic, substance, matter, theme, discussion, act, manner.
To reach - to succeed in touching, arrive at, follow, seek, move.
To change - to alter, fill, make different, maintain, keep.
To manage - to succeed in doing, ignore, persuade, conduct.
To convince - to satisty, succeed, dispute, bring to a belief, debate.
To discover - to find out, cause, change, exhibit, make known.
To establish - to set up, postpone, found, avoid, fix.
To believe - to regard as true, think, comment.

Exercise 36. Choose the one word that best keeps the meaning of the original sentence.

1. The belief that gold could be made by the transmutation of other metals such as lead and mercury,
originated from the teaching of Aristotle.

a) came b) appeared c) was recorded d) was studied
2. Aristotle believed that all metals could be changed into gold.

a) converted b) transmuted c) stimulated d) arranged
3. Alchemists were divided into two groups with opposing moral values.

a) the same b) different c) similar d) perfect

4. An alchemist could easily demonstrate the apparent transmutation of metals by placing an iron nail into
a copper sulphate solution.

a) with difficulty b) readily c) hardly d) eagerly
5. There were many tricks witch alchemists used to give the illusion of a successful transmutation to gold.

a) ways b) frauds c) possibilities d) explanations

Exercise 37. Translate the following sentences. Be sure that you know the meanings of the
following words.

Throughout - y BCiX BiHOIIEHHSX, YCIOH.

Through - 4yepes, kpi3b.

Though - BCC K TaKH, OJHAK, X04a.

Thorough - moBHMIA, JOCKOHANINMN, pEeTETBEHUIMA.
1. The investigation or experiment should be repeated, perhaps, hundreds of tines, for a thorough
scientific experiment.
2. This idea, though wrong, is still rather important.
3. A solution is homogeneous because the substance, which is dissolved, is scattered evenly throughout
the liquid.
4. Even though the particles in a liquid have freedom of motion, they are almost as close together as they
can get at room temperature.
5. Any given molecule will collide with many other molecules, while making its way through the liquid.

Exercise 38. Translate the following sentences. Be sure that you know the meanings of the
following words.

Rather — xpame, mBuaIIe, TOCUTD, A0 ACSIKOI MipH.

Rather ... than — ckopimie ... HiX.
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1. Some of the elements are rather common and well known but quite a lot are man-made.
2. It is much better to use liquid hydrogen rather than compressed gas.
3. Usually, it is more useful to think of equations in terms of moles rather than molecules.

2

Exercise 39. Translate the following sentences. Mind the meanings of the words “solve ” and
“solution
To solve — BupinryBaTH, pO3YHHATH.
Solution — BuUpilIeHHS, PO3YHUH.
- Both pure substances and solutions are homogeneous.
- In nature, solutions are much more common than pure substances.
- The task of water purification in this region was finally solved.
- This substance solves readily.
- The solutions of many important questions in the field of environmental protection were fully

approved.

Exercise 40. Adverb / adjective choice.
k) This substanceis  (weak / weakly) soluble in acids.
) Water is - (essential / essentially) to all living organisms.
m) The gas is (high / highly) toxic and should not be inhaled.
n) Silicon is never found in a (pure / purely) state.
o) Weneed a (neutral / neutrally) solution for this experiment.

p) , (natural / naturally) this element occurs in a fixed state.

) , (industrial / industrially) hydrogen is used in welding and
reducing oxides of metals.

r) Gases unlike liquids are (good / well) compressible.

s) Water is used in (large / largely) amounts for industrial needs.

Exercise 41. Name the most famous scientists related to biophysics and great dates of biophysics
mentioned in the article.

UNIT 2.8
BIOTECHNOLOGY

Exercise 1. Before reading the text memorize the following words and word combinations.

to make products - BUTOTOBJISITH MTPOAYKTH
Diverse - pi3Huit

waste disposal _ IIOXOBAaHHS BIJIXOIB
Mining - BUI00YBaHHS

ancient times - CTapoJaBHi yacH

Set - Habip

Beneficial _ BUTLIHUN

foreign substance - qyKOpiJIHa pEUOBHHA
to discard - CKU/IaTH

Stalk cTed1o
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Degradation

PO3KJIaJIaHHs, MOTIpPIIEHHS

Biodegradable PO3KJIaZlaHui MIKpOOpTaHiZMaMHu
to join 3’€IHyBaTUCS

wide spread IIMPOKO PO3MOBCIOKEHUI
Application B)KMBaHHS

to treat 00pobIATH

low (high)-grade ore HU3BKO (BUCOKO)-COpTHA pyJa
Deposits MOKJIaIn

Conventionally 3BUYAITHO

to exhaust BUCHa)KyBaTH (BUKUJATH)

to bleed KPOBOTOYHTHU

Tissue TKaHUHA

blood-clotting KPOBO3TOPTAIOYHIA

Hamster XOM’SIK

to eliminate _ ycyBaTu

Virulent . HeOe3meH i

Release _ BUBUILHEHHS

Disastrous _ 3ryOHui

Restriction _ 0OMEKEHHS

to cite _ LUTYBAaTH

consequences _ HacCJI1aKUu

Exercise 2. Read and translate international words. Pay attention to what parts of speech they
belong. Give derivatives.
Sphere n, ordinary a, special a, synthesize v, demonstrate v, mobilize v, test n, biology n.

Exercise 3. Read and translate the text.

Biotechnology

Biotechnology is the manipulation of biological organisms to make products that benefit human
beings. Biotechnology contributes to such diverse areas as food production, waste disposal, mining and
medicine. Although biotechnology has existed since ancient times, some of its most dramatic advances
have come in more recent years. Modem achievements include the transferal of a specific gene from one
organism to another (by means of a set of genetic engineering techniques known as transgenic); the main
tendency and growth of genetically uniform plant and animal cell cultures, called clones; and the fusing of
different types of cells to produce beneficial medical products such as monoclonal antibodies, which are
designed to attack a specific type of foreign substance.

Today biotechnology is applied in various fields. In waste management, for example,
biotechnology is used to create new biodegradable materials. One such material is made from the lactic
acid produced during the bacterial fermentation of discarded com stalks. When individual lactic acid
molecules are joined chemically, they form a material that has the properties of plastics but is
biodegradable. Wide spread production of plastic from this material is expected to become more
economically valuable in the future.

Biotechnology also has applications in the mining industry. In its nahiral state, copper is found
combined with other elements in the mineral chalcopyrite. The bacterium thiobacillus ferrooxidans can
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use the molecules of copper found in chalcopyrite to form the compound copper sulfate. Which, in turn,
can be treated chemically to obtain pure copper. This microbiological mining process is used only with
low-grade ores and currently accounts for about 10 per cent of copper production in the United States. The
percentage will rise, however, as conventionally mined high-grade deposits are exhausted. Procedures
have also been developed for the use of bacteria in the mining of zinc, lead, and other metals.

The field of medicine employs some of the most dramatic applications in biotechnology. One
advance came in 1986 with the first significant laboratory production of factor 8, a blood-clotting protein
that is not produced, or has greatly reduced activity, in people who have hemophilia; as a result of this
condition, hemophiliacs are at risk of bleeding to death after suffering minor cuts. In this biotechnological
procedure, the human gene that codes for the blood-clotting protein is transferred to hamster cells grown
in tissue culture, which then produce factor 8 for use by hemophiliacs. Factor 8 was approved for
commercial production in 1992.

Some people, including scientists, object to any procedure that changes the genetic composition of
an organism. Critics are concerned that some of the genetically altered forms will eliminate existing
species, thereby upsetting the natural balance of organisms. There are also fears that recombinant DNA
experiments with pathogenic microorganisms may result in the formation of extremely virulent forms,
which, if accidentally released from the laboratory, will cause worldwide epidemics. Some critics cite
ethical dilemmas associated with the production of transgenic organisms.

In 1976, in response to fears of disastrous consequences of unregulated genetic engineering
procedures, the National Institute of Health created a body of rules governing the handling of
microorganisms in recombinant DNA experiments. Although many of the rules have been relaxed over
time, certain restrictions are still imposed on those working with pathogenic microorganisms

Exercise 4. Give English equivalents to the following words.
Cniopo6a, 3ycumis; 3aci0; 0OMeXyBaTu; MOXOIUTH; CIIIBPOOITHUK; MPUAYMYBAaTH, BAHAXOIUTH; HE
T TKOPSTUCS.

Exercise 5. Pick out Ukrainian equivalents to the following English.
1) animal protein
2) vegetable protein
3) wood wastes
4) artificial media
5) feed additive
6) full-valued food
7) all-powerful bacteria
8) modem technical means
9) underground explosion
10) moBHOILIIHHA 1Ka
11) BcecunbHi OakTepii
12) TBApUHHMI O1JI0K
13) cyuacHi TexHiYHi 3aco0u
14) pocnuHHM 61710K
15)nin3emuunit BUOyx
16) MOXKMBHUM 10J1aTOK
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17)Bimxoau nepeBUHU
18) mTyuHe cepeoBuiIie

Exercise 6. Consult the dictionary to get the definition of the words:
Nutrient, harvest, fanning, bed, spark.

Exercise 7. Write out from the text all the predicates in Passive Voice and Perfect Tenses (Active
and Passive).

Exercise 8. Put five types of questions to the following sentences:
1. Biotechnology contributes to such diverse areas as food production, waste disposal, mining and
medicine.
Some of its most dramatic advances have come in more recent years.

Modem achievements include the transferal of a specific gene from one organism to another.
Factor 8 was approved for commercial production in 1992.

Some scientists object to any procedure that changes the genetic composition of an organism.
In 1976 the National Institute of Health created a body of rules.

S

Exercise 9. Answer the following questions.

What is biotechnology?
What do modem achievements include?
What are transgenics?
What is called clone?
Where is biotechnology applied today?
When does a material have the properties of plastics but is biodegradable?
Where does biotechnology also have applications?
What can be treated to obtain pure copper?
In the mining of what are bacteria used?

What does the field of medicine employ?

When was factor 8 approved for commercial production?

What do some scientists object?

What will cause world wide epidemics?

When did the National Institute of Health create a body of rules?
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UNIT 2.9
BIOTECHNOLOGICAL SYSTEMS

Exercise 1. Before reading the text memorize words and word combinations.

desired products - OakaHi IPOAYKTH
non-virulent strain - Oe3neuHuil BUjg

plasminogen activator - IJIA3MOT€HHUN aKTUBATOP
digestive enzymes - TpaBHi pepMeHTH
insufficiencies - HENOCTATHS KIIBKICTH
intestinal tract - KHIIKiBHUK

heat and drought resistant - CTIMKHUI 10 CTICKU Ta MOCYXU
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starch content - BMICT KPOXMAJIIO

Exercise 2. Write out from the text the international words and give their meanings.

Exercise 3. Give derivatives of the following verbs using as many suffixes and prefixes as possible.
Translate them.
to discuss
to apply
to produce
to search
to treat

to compose
to modify
to degrade
to develop

Exercise 4. Look through the article and try to get the gist. Read and translate the text.
Biotechnological Systems
(Applications of Biotechnology)

This discussion will focus on applications of biotechnology that use genetic engineering or IDNA
technology. Genetic engineering technologies can be used to increase the amount of a protein or
metabolite produced by an organism, to allow organisms that did not originally produce that protein or
metabolite to do so, or toblock production of a protein or metabolite by an organism. rDNA technology
allows researchers to move genetic information between unrelated organisms to produce desired products
or characteristics or to eliminate undesired ones.

Medical Applications of Biotechnology

Biotechnological methods are now used to produce many proteins for pharmaceutical and other
specialized purposes. A non-virulent strain of Escherichia coli bacteria, given a copy of the gene for
human insulin, can make insulin; when the gene is “amplified” the bacterial cells produce large quantities
of human insulin that are purified and used to treat diabetes in human beings. Human insulin, the first
genetically engineered product to be produced commercially was approved for use in 1982. Since then, a
number of other genetically engineered products have been approved, including human growth hormone,
alpha interferon, recombinant erythropoietin and tissue plasminogen activator, and a variety of
pharmacologic drugs. Microorganisms can also be engineered to produce digestive enzymes. In the future,
these microorganisms could be colonized in the intestinal tract of persons with digestive enzyme
insufficiencies. Similarly, persons with immune disorders could be treated with non-pathogenic
microorganisms that have been genetically modified to produce antibodies.

Plant Food Applications

Biotechnology techniques are being applied to plants to produce plant materials with improved
composition, Emotional characteristics, or organoleptic properties. Genetic modifications have produced
fruits that can ripen on the vine for better taste yet have a longer shelf life through delayed pectin
degradation or altered responses to the plant hormone ethylene. Among the first commercially available
whole food products was the Flavr Savr slow- ripening tomato, which US Food and Drug Administration
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(FDA) approved in May 1994; the gene for polygalacturonase, the enzyme responsible for softening, is
turned off in this tomato.

Plants that are resistant to disease, pets, environmental conditions, or selected herbicides or
pesticides are also being developed. A variety of squash that is resistant to two plants viruses was
approved by FDA in 1994. In 1995, the Environmental Protection Agency (EPA) gave clearance for
development of transgenic com seed, cotton seed, and seed potatoes that contain the genetic material to
resist certain insects; FDA approved these biotechnology applications in 1994. The US Department of
Agriculture (USDA) is considering herbicide-resistant soybeans and cotton seed for animal feed. The
advantage of such products is that they allow the use of less toxic and more environmentally friendly
herbicides and pesticides. Production of heat- and drought-resistant plants could bring agricultural
opportunities to regions of the world currently unsuitable for raising food crops.

Plant foods with enhanced processing and/or nutritional characteristics are likely application of
biotechnology. In 1992, Monsanto Company successfully inserted a gene from a bacterium into the Russet
Burbank potato. This gene increases the starch content of the transgenic potato. Higher starch content
reduces oil absorption during frying, thereby lowering the cost of frying French fries and chips and
reducing the oil content in the finished product. In the future, such genetic applications as altering the fatty
acid profile in oil seeds and producing wheat with no phenylalanine may be possible.

Exercise 5. Give synonyms and antonyms of the following words. Consult the dictionary if
necessary, give Ukrainian equivalents to them.
SYNONYM ANTONYM
to focus
non-virulent

to use
to increase

amount

to allow

to move
unrelated
to eliminate
undesired
to make
to amplify

to purify

to include
disorder
composition

Exercise 6. Review two kinds of Voice. What kind of Voice is more often used in the text above?
Write down some examples.

Exercise 7. Put verbs in brackets into the correct grammar form.

1. Genetic engineering technologies can be (to use) to increase the amount of a protein.
2. Biotechnological methods (to use) to produce many proteins by scientists in the XX centuries.
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A non-virulent strain of Escherichia coli bacteria can (to make) insulin.
Human insulin (to approve) for use in 1982.
A number of other genetically engineered products (to approve) by the end of the last century.
The first food product (to be) a slow-ripening tomato.
FDA (to approve) some genetic materials in 1994.
The US Department of Agriculture is (to consider) herbicide-resistant soybeans and cotton seed for
animal feed.
One of the uses of biotechnology in animal production (to be) the use of recombinant bovine
somatotropin in dairy cows.
Recently microbes (to engineer) to produce amino acids for the synthesis of aspartame.
Production of heat-resistant plants (to bring) agricultural opportunities to regions currently unsuitable
for raising food crops.
In the future, altering the fatty acid profile in oil seeds (to be) possible.

Exercise 8. Put different types of questions to the following sentences.
Plants resistant to disease, pets, or selected herbicides are being developed.
In 1992, Monsanto Company successfully inserted a gene from a bacterium into the potato.
This gene increases the starch content of the transgenic potato.
Higher starch content reduced oil absorption during frying.

Exercise 9. Answer the following questions.

What do applications of biotechnology use?
What is genetic engineering?
What is the main goal of biotechnology?
When do bacterial cells produce human insulin and what is its role?
What engineered products have been approved since 19827
What is the role of digestive enzymes?
What plant materials do biotechnology techniques produce?
What was the first food product?
What plants are being developed and what are their properties?

When and where was a gene from a bacterium inserted?

Exercise 10. Say whether the following statements are used correctly (true) or incorrectly (false).

Correct the false sentences. Use phrases given below.

That's right I can't agree with it.
Exactly That's wrong
Quite so I don't think so.

These tiny things never grow. — That's wrong, they eat and grow, travel and multiply.

1.

wohkh v

Genetic engineering technologies can be used to increase the amount of a protein or metabolite
produced by an organism.

A virulent strain of Escherichia coli bacteria can make insulin.

Human insulin was approved for use in 1992.

Microorganisms can be engineered to produce digestive enzymes.

Among the first commercially available whole food products was the early-ripening tomato.
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6. Production of heat- and drought-resistant plants could not bring agricultural opportunities to regions of
the world currently unsuitable for raising food crops.

7. Plant foods with enhanced processing and nutritional characteristics are likely application of
biotechnology.

UNIT 2.10
FOOD FACTORS

Exercise 1. Before reading the text memorize words and word

to fall ill (sick) - 3aXBOPITH

Germ - eMOpioH, MiKpoO, 3apOJI0K
Unable - HE37aTHUH, HECTIPOMOXKHU I
to have no room - HE MaTH MICII

Outstanding - BHJIATHHUIA

Exponent - BUKOHAaBEIb, TUII

to prevent - 3armobiratu

to cure - BUJIIKOBYBAaTH

to cause - CIPUYUHSATH, TPUIHHA

to immerse - LIKABUTH, 3aXOILIIOBATH

to shrink (shrunk, shrunken)

CTHCKATH, 30iraTucs

Exercise 2. Translate the following words paying attention to the affixes and to which part of
speech they belong.
9. to plant (V), plant (n), plantation (n)
10. to prevent (v), prevention («), preventive (n), (adj)
11. to prepare (v), preparation (n), preparatory (adj), preparative (adj)
12. to cultivate (v), cultivation (n), cultivator (n)
13. to appreciate (v), appreciation (n), appreciable (n)
14. to mean (v), mean (adj), meaning (7i), meaningless (adj).

Exercise 3. Remember the pronunciation of the following words, paying special attention to the
stress in the noun and the corresponding verb.

Nouns  verbs

Contact  to contact

Contrast  to contrast
Increase  to increase

Decrease to decrease

Object to object

Subject  to subject
Process  to process
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Exercise 4. Determine to what part of speech the following words belong. Underline the suffixes,
give derivatives and translate the words. Naturally, originator, prevention, cultivate, founder, researcher,
favourable, preparation, division, usually, actually, arrangement, significance, solvent, solidification,
relatives, accumulation, comparable.

Exercise 5. Exclude suffixes and prefixes from the following words and determine to which part of
speech they belong.

Growth, unlucky, accomplishment, density, usefulness, illegal, occurrence, to mislead, failure,
explorer, investigator, various, differential, indefinite, basic, careless, relatively, considerable,
meaningless, invariable, appreciation, decomposition, irresponsible.

Exercise 6. Add negative prefixes to the following words. Translate
them.
a) variable, convenient, direct, definite;
b) appreciated, favourable, natural, necessary, pleasant; composition, formation, increase, compose,
advantage, cover, approval.

Exercise 7. Read the text. Translate it paying attention to Passive
Voice.

Food Factors

In the Dutch East Indies in 1897 men on the plantations were falling sick with a strange nerve
disease. They were unable to eat or hold their food. Their arms and legs became paralyzed and shrunken.
So many were sick, that the hospitals had no more room for the victims of this disease, known as beriberi.
The Dutch physician Dr. Christian Eijkman was sent from Holland to try to find out how to prevent and
cure this disease. Eijkman was immersed in germ theory. He was sure that beriberi was a bacterial disease.
He brought chickens with him and hoped to cultivate the germ in them. But in this he failed. However
during the course of 1896 these chickens came down spontaneously with a disease very much like
beriberi. Before Eijkman could do much about it, the disease vanished.

Searching for causes, he found out that a certain period of time the chicken had been fed on
polished rice from the hospital stores and it was after that they sickened. Put back on commercial chicken
food, they recovered. Dr. Eijkman also learnt that the favourite food of the people was white-polished rice.
This was prepared by rubbing off the brown outer coating of the rice grains. Dr. Eijkman decided to try an
experiment. He fed a number of hens with polished rice until they became paralyzed. The hens were then
divided into two groups. One group, the control, was kept on the usual polished diet. The other group was
given not only polished rice, but the outer brown rice, skin as well. In a short time, the control group
which ate nothing but white rice died of beriberi. The test group that received the brown rice polishings
was cured.

This was the first carefully controlled experiment showing that there was something in a food that
could prevent a dangerous disease. Eijkman did not appreciate the true meaning of this at first. He thought
there was a toxin of some sort in rice grains and that this was neutralized by something in the hulls. The
hulls were removed when rice was polished, leaving the toxin in the polished rice unneutralized.

However, why assume the presence of two different unknown substances, a toxin and an antitoxin,
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when it was only necessary to assume one: some food factor required in traces. The outstanding exponents
of this latter view were Hopkins and a polish-bom biochemist Casimir Funk. Each suggested that not only
beriberi, but also such diseases as scurvy, rickets were caused by the absence of trace of food factors.

Under the impression that these food factors belonged to the class of compounds known as
“amines” Funk suggested these factors be named vitamins (life amines) and ever since the name was
adopted.

Exercise 8. Place the following words in pairs of antonyms and synonyms. Translate them.
a) disease, to eat, to find out, to cure, spontaneously, to treat, to be cured, illness, to feed, to appraise, true,
to search, grower, to discover, suddenly, to appreciate, to suppose, real, to fall ill, reason, to look for, to
sicken, to catch cold, to recover, cause, plantator.
b) to be unable, former, to fall ill, careless, sick, to fail, presence, to be able, latter, antitoxin, to recover,
toxin, healthy, to manage, absence, spontaneously, careful, continually.

Exercise 9. Put 10 questions to the text above beginning them with What, When, Where, How.

Exercise 10. Make up the list of outstanding scientists and their discoveries.

UNIT 2.11
GENETIC ENGINEERING.
NAMING AND APPLICATIONS

Exercise 1. Read and translate the article.
Introduction

"Genetic engineering", genetic modification ("GM"), and gene splicing (once in widespread use
but now deprecated) are terms for the process of manipulating genes in an organism, usually outside of the
organism's normal reproductive process. It often involves the isolation, manipulation and reintroduction of
DNA into model organisms, usually to express a protein. The aim is to introduce new characteristics to an
organism to increase its usefulness such as, increasing the yield of a crop species, introducing a novel
characteristic, or producing a new protein or enzyme. Examples are the production of human insulin
through the use of modified bacteria and the production of new types of experimental mice like the
OncoMouse, (cancer mouse) for research, through genetic redesign. Since a protein is specified by a
segment of DNA called a gene, future versions of that protein can be modified by changing the gene's
underlying DNA. One way to do this is to isolate the piece of DNA containing the gene, precisely cut the
gene out, and then reintroduce the gene (splice) into a different DNA segment. Daniel Nathans and
Hamilton Smith received the 1978 Nobel Prize in physiology or medicine for their isolation of restriction
endonucleases, which are able to cut DNA at specific sites. Together with ligase, which can join together
fragments of DNA, restriction enzymes formed the initial basis of recombinant DNA technology.

Exercise 2. Before reading the text memorize words combinations.

to claim BUMAraTu, 3asBJISTH

to question 3alUTYBaTH, CyMHIBAaTUCS

to argue criepedaTcsi, 00roBOpIOBaTH
to resist OPOTHIISATH
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to tend

J0orjisiaaTu, CXHUIIATUCA

to cause CIIPUYUHSATH, BUKITUKATH

to object NPOTECTYBATH, 3alepeuyBaTu
to deny 3arepevyyBaTu

to serve society CIIyTyBaTH CYCHUIBCTBY

to abbreviate CKOpOYYBaTH

Controversial CHIpHUM, AUCKYCIHHUN

side effect noOivHa Jis, BIUIUB, PE3yJIbTaT
Reluctance HeOaKaHHS, HECXUIbHICTh

to favor BUSIBIISITH yBary, ClpUsTH
Label YIIJISATH SAPJIUK, MIYCHHUH
Husbandry 3eMJIepOOCTBO, OIIAUIUBICTh
Artificial HITYYHUH

Manner METOJ, CIIOCiO

Implication 3HAYEHHSI, CMHUCII

as opposed to Ha BIMIHY BiJl

Spread MOLITNPEHHS

Momentous BaXJIMBUH, BINTMBOBUI
Strand HUTKa

to assume HaOyBaTH, IPUIMaTH, BBOKATH
Discrete PO3pi3HEHU, OKpeMHii
Literally OyKBaJbHO, TOCTIBHO
Random BUIIAJKOBUH

to pose CTaBUTH, IIPOIIOHYBATH
Substantially 0 CyTi, B OCHOBHOMY

to enhance TMOJIIIIITYBATH, TTiABUIIYBAaTH
Eventually 3pEILTOI0, B PE3YJIbTaTI

to acknowledge BU3HABAaTH, YCBIIOMIIIOBATH

Exercise 3. Give the definitions of the following terms.
Genetic engineering, genetics, enzyme, cloning, heredity, pathogenic, point mutation, ribosome,
transformation.

Exercise 4. Look through the text and try to get the gist.
Read the text once more and translate it.

Naming and Applications
Genetic modification or genetic manipulation are claimed to be neutral and possibly more
technically correct terms for what is claimed, controversially, to be genetic engineering. Opponents
question whether the concept of modification with its implications of progress is applicable here. Many
opponents of the use of the term genetic engineering argue that the operations of genes in combination
with cell biochemistry are rather poorly understood and sometimes lead to unexpected side effects.
Reluctance to recognize this field as "engineering" has become popular in the antiglobalization movement
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and safe trade movement, and is also widely held by most Green parties, and the major parties of France
and Germany, which have resisted any agricultural policy favoring genetically modified food. These
groups tend to resist the label “engineering” as applied to such genetic modification more strongly.

Defenders of the term genetic engineering argue that animal husbandry and crop breeding are also
forms of genetic engineering that use artificial selection instead of modern genetic modification
techniques. It is politics, they argue, not economics or science, that causes their work to be closely
investigated, and for different standards to apply to it rather than to other fields of engineering. These
scientists, however, do not object to the term genetic modification as applied to what they do, although it
is sometimes used to deny them the status of professionals serving society in an ethical manner, which is
one implication of the term “engineering”. The term "genetic engineering" is sometimes informally
abbreviated as "genegineering." "Transgenic organism" is now the preferred term for genetically modified
organisms with extra-genome information, as opposed to "genetically engineered" organisms.

One of the best known applications of genetic engineering is genetically modified organisms
(GMOs). There are potentially momentous biotechnology applications of GM, for example oral vaccines
produced naturally in fruit at very low cost. This represents, however, a spread of genetic modification to
medical purposes and opens an ethical door to other uses of the technology to directly modify human
genomes. These effects are often not traceable back to direct causes in the genome, but rather in the
environment or interaction of proteins. The means by which genes (in fact DNA strands that are assumed
to have discrete effects) are detected and inserted are inexact, including such means as coating gold
particles with DNA to be inserted and literally firing it at strands of target DNA (see gene gun), which is
guaranteed to cause insertions in at least some random locations, which can on rare occasion cause
unplanned characteristics.

Similar objections apply to protein engineering and molecular engineering for use as drugs.
However, a single protein or a molecule is easier to examine for quality control than a complete genome,
and there are more limited claims made for the reliability of proteins and molecules, than for the genomes
of whole organisms. While protein and molecule engineers often times acknowledge the requirement to
test their products in a wide variety of environments to determine if they pose dangers to life, the position
of many genetic engineers is that they do not need to do so, since the outputs of their work are
substantially the same as the original organism which was produced by the original genome(s). An
extreme ambition of some groups is human enhancement via genetics, eventually by artificial intelligence
or molecular engineering.

Exercise 5. Give derivatives of the following verbs. Translate them.
To move
to produce
to increase
to expect
to apply
to argue
to limit
to determine

to rely
to present

to occur
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to insert
to object

to examine
to direct

to resist

Exercise 6. Form verbs with the help of prefix RE- . Translate them.
To read, write, elect, produce, pay, introduce, strict, design, open, assume, locate, present.

Exercise 1. Translate the following words paying attention to the meanings of the suffixes and
prefixes, name the part of speech. Memorize the words.

Modification, usually, reproductive, isolation, reintroduction, usefulness, characteristic, modify,
experimental, specify, precisely, restriction, initial, manipulation, applicable, unexpected, widely,
transgenic, scientist, informally, professionals, interaction, reliability, unplanned, requirement,
enhancement, artificial, intelligence.

Exercise 8 . Translate the following adverbs.
Possibly, technically, controversially, poorly, widely, genetically, strongly, closely, informally,
whether, instead of, however, although, sometimes, rather, while, via, substantially, eventually.

Exercise 9. Give Ukrainian equivalents to the following expressions. Find them in the text and
compose your own sentences with these expressions.

Widespread use, reproductive process, the yield of the crop species, initial basis, concept of
modification, safe trade movement, anti-globalization movement, artificial selection, ethical manner,
artificial intelligence, at veiy low cost, discrete effects, to test products, at least, quality control.

Exercise 10. Underline the subject and the predicate of the sentences and put possible questions to
all members of the sentence.
1. Many opponents of genetic engineering argue the operations with genes.
2. The operations of genes in combination with cell biochemistiy sometimes lead to unexpected side
effects.
3. Reluctance to recognize this field as "engineering" has become popular in the anti-globalization
movement.
4. Most Green parties, and the major parties of France and Germany, have resisted any agricultural policy
favoring genetically modified food.
5. Oral vaccines are produced naturally in fruit at very low cost.
6. A single protein is examined for quality control.

Exercise 11. Answer the following questions.

What is genetic engineering?

What do many opponents argue?

What leads to unexpected side effects?

What is widely held by most Green parties?

What have the maj or parties of France and Germany resisted?

How is the term "genetic engineering" sometimes informally abbreviated as?
What do the defenders of the term genetic engineering argue?

NSk =
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8. What are biotechnology applications of GM?
9. Why do engineers acknowledge the requirement to test their products?

Exercise 12.Divide the text above into sense parts. Write its plan. Write a synopsis (pesziome,
KOHCNneKkm, Kopomkuil 0250, cunoncuc) of the text using the content words you have just written out and
learned.

Exercise 13.Read and translate the article.

DNA was first isolated by Friedrich Miescher who discovered a substance he called "nuclein" in
1869. In 1929 this discovery was followed by Phoebus Levene's identification of the base, sugar and
phosphate nucleotide unit. Levene suggested that DNA consisted of a string of nucleotide units linked
together through the phosphate groups. However Levene thought the chain was short and the bases
repeated in a fixed order. In 1937 William Astbury produced the first X-ray diffraction patterns that
showed that DNA had a regular structure.

In 1943, Oswald Theodore Avery discovered that traits of the "smooth" form of the Pneumococcus
could be transferred to the "rough" form of the same bacteria by mixing killed "smooth" bacteria with the
live "rough" form. Avery identified DNA as this transforming principle. DNA's role in heredity was
confirmed in 1953, when Alfred Hershey and Martha Chase in the Hershey-Chase experiment, showed
that DNA is the genetic material of the T2 phage.

James Watson worked in the Cavendish Laboratory at the University of Cambridge. Using X-ray
diffraction data from Rosalind Franklin and the information that the bases were paired, James D. Watson
and Francis Crick produced the first accurate model of DNA structure in 1953 in their article “The
Molecular structure of Nucleic Acids”. Watson and Crick proposed the central dogma of molecular
biology in 1957, describing how proteins are produced from nucleic DNA. In 1962 Watson, Crick, and
Maurice Wilkins jointly received the Nobel Prize.

In an influential presentation in 1957, Crick laid out the "Central Dogma", which foretold the
relationship between DNA, RNA, and proteins, and articulated the "adaptor hypothesis". Final
confirmation of the replication mechanism that was implied by the double-helical structure followed in
1958 through the Meselson-Stahl experiment. Further work by Crick and coworkers showed that the
genetic code was based on non-overlapping triplets of bases, called codons, allowing Har Gobind
Khorana, Robert W. Holley and Marshall Warren Nirenberg to decipher the genetic code. These findings
represent the birth of molecular biology.

Exercise 14.Name the most famous scientists related to genetic engineering and great dates of
genetics mentioned in the text above.

Exercise 15.Put as many as you can questions to the text beginning them with
WHAT, WHEN, WHERE, WHY, HOW.

UNIT 2.12
DNA - RECIPE FOR LIFE

Exercise 1. Before reading the text memorize words and word combinations.

achievement JIOCATHEHHS
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to recognize BU3HABATH, BU3HAYATH

to store MmocTavyaTH, 3armacaru, 30epiraTu
providing 332 yMOBH

to result in MIPU3BOJIUTH JI0

to fascinate 3ayapoByBaTU

to speculate MIPUITyCKaTH

to coil 3ropTaTUCs Y CHipab

to appreciate I[IHUTH, YCBIJOMITIOBATH

to specify TOYHO BU3HAYATH, HA3UBATU
complementary JIOAATKOBUH, JOTOBHSJIBHHUMN
reversible 3BOPOTHHI

to allow JI03BOJISATH, 1OIIyCKaTH
apparently OYEeBHIHO, OE3CYMHIBHO
strand nutka (JIHK)

Exercise 2. Give the definitions of the following terms.
Chromatid, dipeptide, fermentation, hypothesis, peptide bond, protein, temperate phage, virus.

Exercise 3. Look through the text and try to get the gist. Read and translate the text.
A Molecule of DNA - the Recipe of Life

A molecule of DNA is the recipe of life. That’s why the discovery of its structure is recognized as
one of the most important achievements of science this century.

Like a recipe in a cookery book, the information for making an organism is stored in a form, which
has to be translated into actions. We have no difficulty translating the alphabetical code in the cookery
book (providing it is used to write in English) and the simple phrase *’take three eggs” can be quickly
translated into a complex sequence of actions. We have more difficulty in understanding how a code based
on molecules can be translated into actions. With the right DNA these actions result in the growth of a
new human, and it is fascinating to speculate about the differences between the recipes for ourselves and
our friends or between humans and other species. No wonder there is such interest in the chemistry of the
molecules, which contain this information.

The recipe is written in a code based on four molecules called nucleotides which are joined
together by polymerization to give a linear message. The DNA molecule itself is made up not of one but
two of these long polymers, and they are coiled round each other to form a double helix. The two strands
of the double helix are held together by hydrogen bonds. Each nucleotide has three components: a
modified sugar (deoxyribose), a phosphate group, and a base. The only difference between the four
nucleotides is in the structure of the base.

The principles of chemical bonding can explain why the DNA double helix is stable. But it must
not be so stable that the two strands can never separate. Separation is needed because it is the sequence of
bases which both codes the recipe and provides the printing press for making new copies of the recipe
book. In order to read or to copy this sequence, the bases must be fully exposed.

The principle of printing a new set of instructions is clear when you appreciate that each single
strand automatically contains all the information needed to specify the complementary strand. The
principle of reading and translating the code similarly depends on the formation of a complementary
second strand (this time with ribonucleic acid). This need for reading and printing shows how important it
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is that the formation of the double helix from two single strands should be a reversible process with an
equilibrium constant favouring fonnation but allowing strand separation.

Apparently the bonding between the two strands of DNA is sufficiently strong to make a book
which does not fall to pieces, but not so strong that it cannot be opened.

Exercise 4. Give derivatives of the following verbs. Translate them.
To recognize
To separate
To expose
To appreciate
To reverse

Favor
To appear

Exercise 5. Give Ukrainian equivalents to the following expressions. Find them in the text and
compose your own sentences with these expressions.
Complex sequence, double helix, set of instructions, complementary strand, to fall to pieces.

Exercise 6. Answer the following questions.

1. What is one of the most important achievements of science this century? 2. How is the
information for making an organism stored? 3. What do we have more difficulty in? 4. How are
nucleotides joined together? 5. What is a double helix? 6. What can the principles of chemical bonding
explain? 7. Why is the separation needed? 8. What does each single strand contain? 9. What is the bonding
between two strands similar to?

Exercise I.Discuss the text given above. Points for discussion:
H-bonds in a molecule of DNA;
DNA components;
Hydration of DNA;
DNA - a helical molecule;
DNA - the recipe of life.

A

Exercise 8. Read and translate the text.

DNA and the Genetic Code

Genes are the instructions, which direct the growth and development of organisms. The popular
name for these instructions is the genetic code. In 1944 it was shown that genes are made of a chemical
called deoxyribonucleic acid or DNA. In the early 1950s the structure of DNA was discovered and this led
to an understanding of the genetic code. Structure of DNA. DNA is a long, thread-like molecule similar in
shape to a rope ladder twisted into a spiral.

The genetic code. The genetic code is formed by the sequence in which these four chemical bases
are arranged along the length of a DNA molecule. Put another way, if the genetic code were a set of
written rather than chemical instructions, the letters A, G, C, and T would be the alphabet in which the
"words" of the code were written. In fact, the code is written in words of only three letters each; that is, it
consists of groups of three adjacent bases. For example, the base sequence AAT along one strand is one
word, CAA is another, and so forth. The number of different three-letter words which can be composed
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out of the four letters A, G, C, and T is 64. It is now known that these three-letter words (groups of three
bases) are the instructions to a cell telling it how to make protein molecules out of ammo acids. The
sequence AAT (adenine, adenine, thymine) in the code tells a cell how to make the amino acid leucine,
and CAA (cytosine, adenine, adenine) tells a cell how to make the amino acid valine.

A single gene consists of a thousand or more groups of three bases. Together these groups
represent instructions to make one complete protein molecule of a specific type. A cell "obeys" these
instructions by putting together the correct amino acids in the exact sequence directed by the gene.

DNA, therefore, controls the type of protein manufactured in cells. In this way DNA controls the
structure of an organism because proteins are the building materials out of which cells, tissues, and organs
are made. But equally important is the fact that DNA directs the chemical activities which take place in an
organism, because some proteins are enzymes and enzymes control the speed and type of chemical
reactions in cells.

Duplication of DNA during cell division. Cell division by mitosis produces daughter ceils with
exact copies of the chromosomes present in the original cell. Before mitosis can occur in a cell the DNA
molecules in its chromosomes must be duplicated exactly. Eventually these duplicates form a second set
of chromosomes.

Exercise 9. Read through the passage quickly. Try to get a general idea of what it is about. Now
choose a new title for the passage from the following suggestion:
a) The language of chemistry
b) Instructions for growth
¢) A chemical language
d) How cells obey orders
e) Learning a new alphabet

Exercise 10. Read through the text quickly, but this time look for details and answer the following
questions.
a) When was the structure of DNA discovered?
b) To which chemical bases do the letters G and T refer?
¢) What are the sides of the DNA "ladder" made of?
d) What instructions are given to a cell by "three-letter words"?
e) What controls the speed and type of chemical reactions in cells?
f) What process produces daughter cells with exact copies of the chromosomes present in the original
cell?
Exercise 11. Decide which of these statements are correct and which are not correct according to
the information contained in the passage.
15. Genes control the size of organisms,
16. The genetic code was first understood in 1944.
17. The rungs of a ladder join its two sides together.
18. The letters of the genetic code can form 64 four-letter words.
19. The instruction to form amino acid leucine is AAT.
20. Proteins are the materials from which organisms are made.

Exercise 12. This type of exercise helps you to understand how sentences are constructed and to
appreciate which class of word is required in each case.
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Before describing DNA duplication

is necessary to look

closely at its structure.
molecule are made up

rungs of the ladder-like
chemical bases represented by A, G, C

T. Each rung consists of

bases joined at the of the

ladder. There
base A is ALWAYS
known as the pairing

millions of rungs in

base T and base C

DNA molecule, but in one,
ALWAYS opposite base G. This

Exercise 13. Complete the labels on this diagram. Replace the numbers with the correct word or letter.

Staicturaof
WONAT

maelscute

Exercise 14. Here are the elements of 5 sentences. Put them in the right order to form these
sentences then re-arrange the sentences to construct a short paragraph.

a)
b)
¢)
d)
e)

this substance/two types/of/there are
by/this task/ribonucleic acid/is carried out
messenger RNA/transfer RNA/they are called/and

Exercise 15.Explain the term inheritance from

on a DNA molecule/for making/each gene/a particular type of protein/carries instructions

from the nucleus/the coded instructions/to the cytoplasm/for protein manufacture/pass

a chemical point of view.

Exercise 16. Learn about discourse and its markers:

Types of Discourse Markers

These discourse markers, usually adverbs or prepositional phases, can be grouped in notional or semantic

categories in the following way:

Notional Category/ Meaning

Marker

1. Enumerative. Introduce the order in which
points are to be made or the time sequence in which
actions or processes took place.

first (-ly), second (-ly), third (-ly), one, two, three /
a, b, ¢, next, then, finally, last (-ly), in the first /
second place, for one thing / for another thing, to
begin with, subsequently, eventually, finally, in the
end, to conclude.
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2,
2.1.
conformation of what has preceded.

Additive
Reinforcing. Introduces a reinforcement or

2.2. Similarity. Introduces a statement of similarity
with what has preceded.
2.3.

sequence of presentation of information.

Transition. Introduces a new stage in the

again, then again, also, moreover, furthermore, in
addition, above all, what is more.

equally, likewise, similarly, correspondingly, in the
same way.

now, well, incidentally, by the way, O.K., fine.

3.  Logical sequence

3.1. Summative. Introduces a summary of what
has preceded.

3.2. Resultative. Introduces an expression of the
result or consequence of what preceded (and
includes inductive and deductive acts).

so, so far, altogether, overall, then, thus, in short,
therefore, to sum up, to conclude, to summarize.

s0, as a result, consequently, hence, now, therefore,
thus, as a consequence, in consequence.

4. Explicative. Introduces
reformulation of what preceded

an explanation or

namely, in other words, that is to say, better, rather,
by (this) we mean.

5. Hllustrative. Introduces an illustration or example
of what preceded.

for example, for instance

6. Contrastive.

6.1.Replacive. Introduces an alternative to what
preceded.

6.2. Antithetic.  Introduces
opposition to what preceded.

information in

6.3. Concessive. Introduces information which is

unexpected in view of what preceded

alternatively, (or) again, (or) rather, (but) then, on
the other hand, conversely, instead, then, on the
contrary, by contrast, on the other hand, anyway,
anyhow, nevertheless, nonetheless,
notwithstanding, still, though, yet, for all that, in

however,

spite of (that), at the same time, all the same.

Example:

The first thing that one has to realize about a robot is that man is God for the robot - he creates
the robot. Therefore, its good qualities and its bad qualities are his fault, either way.
Question: The word Therefore here, means:

a) Because this is the first thing one must realize about a robot.
b) Because man is the one who creates the robot.
Exercise 17. In the blanks below, supply the most appropriate marker from the list:
a) for example, in spite of that, alternately
b) again, similarly, therefore, thus, hence
c) likewise, finally, however
d) nevertheless, moreover, on the other hand

The digestibility and therefore the feeding value of grass falls rapidly after emergence.
(1) silage made from overmature grass will reflect this reduced feeding value.
(2) cuts for silage, particularly first cuts, have to be made over a short period if uniformly

good silage with a high feeding value is to result.

machinery is one of the most important aspects of good silage making.

(3) efficient organization of labour and
(4) it will help
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to minimize the effect of unsettled weather if this occurs at the critical time.

Exercise 18.Read and translate the text.

Overview of Biological Functions

DNA contains the genetic information that allows living things to function, grow and
reproduce. This information is held in the sequence of pieces of DNA called genes. Genetic
information in genes is transmitted through complementary base pairing. For example, when a cell
uses the information in a gene, the DNA sequence is copied into a complementary RNA sequence in a
process called transcription. Usually, this RNA copy is then used to make a matching protein
sequence in a process called translation. Alternatively, a cell may simply copy its genetic information
in a process called DNA replication.

Transcription (genetics) and translation - Genetic code

A gene is a sequence of DNA that contains genetic information and can influence the
phenotype of an organism. Within a gene, the sequence of bases along a DNA strand defines a
messenger RNA sequence which then defines a protein sequence. The relationship between the
nucleotide sequences of genes and the amino-acid sequences of proteins is determined by the rules of
translation, known collectively as the genetic code. The genetic code consists of three-letter 'words'
called codons formed from a sequence of three nucleotides (e.g. ACT, CAG, TTT). In transcription,
the codons of a gene are copied into messenger RNA by RNA polymerase. This RNA copy is then
decoded by a ribosome that reads the RNA sequence by base-pairing the messenger RNA to transfer
RNA, which carries amino acids. Since there are 4 bases in 3-letter combinations, there are 64
possible codons (combinations). These encode the twenty standard amino acids. Most amino acids,
therefore, have more than one possible codon. There are also three 'stop' or 'nonsense codons
signifying the end of the coding region these are the TAA, TGA and TAG codons.

DNA replication. Cell division is essential for an organism to grow, but when a cell divides it
must replicate the DNA in its genome so that the two daughter cells have the same genetic information
as their parent. The double-stranded structure of DNA provides a simple mechanism for DNA
replication. Here, the two strands are separated and then each strand's complementary DNA sequence
is recreated by an enzyme called DNA polymerase. This enzyme makes the complementary strand by
finding the correct base through complementary base pairing, and bonding it onto the original strand.
As DNA polymerases can only extend a DNA strand in a 5' to 3' direction, different mechanisms are
used to copy the anti-parallel strands of the double helix. In this way, the base on the old strand
dictates which base appears on the new strand, and the cell ends up with a perfect copy of its DNA.

Exercise 19. Write out from the text above all Past Participles and determine their functions
(attributive or part of the predicate).

Exercise 20. Write out from the text above discourse markers and determine their notional or
semantic categories.

Exercise 21. Underline the subject and the predicate of the sentences and put possible
questions to all members of the sentences.
1. This enzyme makes the complementary strand by finding the correct base.
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. Each strand's complementary DNA sequence is recreated by an enzyme called DNA polymerase.
. The double-stranded structure of DNA provides a simple mechanism for DNA replication.
. A cell may simply copy its genetic information in a process called DNA replication.

N K W N

. Genetic information in genes is transmitted through complementary base pairing.

Exercise 22. Give the annotation of the article above.

Exercise 23 .Read and translate the text in a written form.

Genes and Genomes

DNA is located in the cell nucleus of eukaryotes, as well as small amounts in mitochondria and
chloroplasts. In prokaryotes, the DNA is held within an irregularly shaped body in the cytoplasm
called the nucleoid. The DNA is usually in linear chromosomes in eukaryotes, and circular
chromosomes in prokaryotes. In the human genome, there are approximately 3 billion base pairs of
DNA arranged into 46 chromosomes. The genetic information in a genome is held within genes. A
gene is a unit of heredity and is a region of DNA that influences a particular characteristic in an
organism. Genes contain an open reading frame that can be transcribed, as well as regulatory
sequences such as promoters and enhancers, which control the expression of the open reading frame.
In many species, only a small fraction of the total sequence of the genome encodes protein. Some non-
coding DNA sequences play structural roles in chromosomes. All the functions of DNA depend on
interactions with proteins. These protein interactions can either be non-specific, or the protein can only
bind to a particular DNA sequence. Enzymes can also bind to DNA and of these, the polymerases that
copy the DNA base sequence in transcription and DNA replication are particularly important.

Exercise 24.This text is grammatically incorrect. Find the mistakes and make corrections.
Genetic Recombination

Recombination involveing the breakage and rejoining of two chromosomes (M and F) to
produced two re-arranged chromosomes (Cl and C2). A DNA helix do not usually interacting with
other segments of DNA and in human cells the different chromosomes even occupies separate areas in
the nucleus called "chromosome territories". This physical separation of different chromosomes are
important for the ability of DNA to function as a stable repository for information, as one of the few
times chromosomes interact is when they recombine. Recombination are when two DNA helices
breaks, swap a section and then rejoin. In eukaryotes this process usually occur during meiosis, when
the two sister chromatids is paired together in the center of the cell. Recombination allowing
chromosomes to exchange genetic information and produces new combinations of genes, which
increase the efficiency of selection and can be important in the rapid evolution of new proteins.
Genetic recombination can also is involved in DNA repair, particularly in the cell's response to
double-strand breaks. The most common form of recombination is homologous recombination, where
the two chromosomes involved shares very similar sequences. Non-homologous recombination can to
be damaging to cells, as it can to produce chromosomal translocations and genetic abnormalities.

Exercise 25. Make up the annotation to the text above in English.

Exercise 26. Read and translate the text.
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Genetic Manipulation

Ever since man the hunter and gatherer gave up his nomadic way of life and began to tend
stock and grow crops, he has been involved with genetic manipulation. Firstly, in ignorance simply by
choosing to rear particular animals or plants, which were in some way advantageous to his developing
lifestyle, and then much later as the science of Genetics began to develop, man has been engaged in
breeding programs designed to produce varieties of plants and animals exhibiting the specific
characteristics which fit them to his various needs.

As man's exploitation of natural resources has continued and industries have developed based
on the synthetic ability of microorganisms, particularly the bacteria and fungi, his need for knowledge
of the fundamental principles of the genetics of these organisms has increased and the new science of
Molecular Genetics has emerged. The discipline seeks to understand the molecular base of inheritance
and the way in which the information encoded by deoxyribonucleic acid (DNA) is utilized by the
living cell.

Advances in the field of recombinant DNA research over the past decade have given the
geneticist the techniques required to mobilize individual genes, that is specific sequences of DNA
which code the amino acid structure of single proteins and transfer them from a donor to a recipient
organism, thus conferring on the recipient the ability to synthesize the gene product. This is the
practice of genetic manipulation as we understand the term today and which has become a cornerstone
of the new Biotechnology. Now in addition to searching in nature for wild microorganisms capable of
producing specific products, a process which is often long and tedious and sometimes unrewarding,
microbial hosts can be tailored for specific purposes by introducing foreign genes into them. The
source of this foreign DNA can be microbial, animal, or plant and thus microbial hosts can be
converted into biosynthetic factories capable of making a wide diversity of materials needed in every
aspect of our lives from food and fuel to agriculture and medicine. As well as its potential in aspects of
applied biology, recombinant DNA research is an extremely powerful tool for the elucidation of gene
structure and function.

Most recombinant DNA experiments arc designed to transfer specific genetic information from
a donor organism to a recipient cell in such a way that the newly acquired gene will be expressed and
result in the production of a "foreign" protein. In order to do this the DNA to be transferred must first
be isolated from the donor organism and inserted into a DNA carrier or vector molecule, which will be
used to transfer it into its new host.

The ease with which fragments of DNA can be cut out of large DNA molecules, present in the
chromosomes of plants and animals, and inserted into vectors has been assisted greatly by the
discovery within the last 20 years of a group of enzymes known as restricted endonucleases. These
enzymes recognize specific base sequences on DNA molecules and cut them precisely within or near
that sequence. There are currently some three hundred of these enzymes known and some forty or so
are commercially available in a highly purified form.

The enormous growth of interest and input of capital into researching the applications of
recombinant DNA research over the past decade is evidence of the potential benefit to man which
these techniques can provide. Independent of its use for fundamental research in molecular genetics, a
field which has provided and will continue to provide invaluable information to both academic and
applied geneticists, recombinant DNA technology has already made important contributions in several
areas of applied science.
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Exercise 27. Read through the text and quote the exact words used by the author to define,
explain or amplify the following:
3. molecular genetics
the practice of genetic manipulation
individual genes
a DNA carrier
bacteria and fungi

® =Nk

searching in nature for wild micro-organisms

Exercise 28. The words in column A all appear in the text. For each one, find a word in column
which is opposite in meaning.

A B

a) nomadic 1. useless
b) ignorance 2. entirety
c) particular 3. knowledge
d) individual 4. fixed

e) recipient 5. general
f) donor 6. group
g) ease 7. profitable
h) fragment 8. giver

1) invaluable 9. difficulty
j) unrewarding 10. receiver

Exercise 29. Find a word in the text to replace the words underlined in these sentences:
a) This English course has been specially designed for students of biology.

b) We must bring into use all our resources.

c) The study of genetics is a most important part of modem biology.

d) Technology has changed our manner of living.

e) The increase in size of the new industry has been very rapid.

f) Interesting work is being done in the general area of synthetic production.

Exercise 30. Decide which of the statements are true, and which are not.
The practice of genetic manipulation has a long history.
The science of molecular genetics is relatively modem.
Only wild micro-organisms can act as hosts to foreign DNA.
Microbial hosts will not accept plant DNA.
Research in recombinant DNA is valuable only to industry.
In recombinant DNA experiments, DNA is transferred direct to the host from the donor.
Enzymes are used to identify and isolate DNA transfer.
There are 40 enzymes in the group known as restricted nucleases.
A lot of time and money is being spent on research into recombinant DNA.
Not much can be expected of genetic manipulation in the future.
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Exercise 31. Fill in the blanks.

Seven mice of no to their pure-bred parents been born as a of a new
technique manipulating eggs. The technique replacing the genetic material ~ a
newly fertile egg genetic material from another . Scientists used suction to

the original genetic material a vims to ease __ passage of the new

into the egg.

Exercise 32. Re-arrange the order of these sentences to make a very brief summary of the original
passage.
a) The future benefits from research into recombinant DNA wiii be very great.
b) The aim is to produce "foreign" protein.
¢) The new science of molecular genetics has emerged.
d) Fragments of DNA are cut out with the aid of certain enzymes.
e) Man has been involved with genetic manipulation for thousands of years.
f) The hosts are converted into biosynthetic factories.
g) Itis now possible to mobilize individual genes and transfer them to a host organism.

UNIT 2.13
GENETIC ENGINEERING IN INDUSTRY AND AGRICULTURE

Exercise 1. Read through the text quickly. The aim is to get a general idea of what it is about.
Choose from the list below what, in your opinion, the topic is:

a) The manufacture of proteins

b) Microbiology in the chemical industries

¢) The main uses of microbiology in industry
d) The nature of enzymes

e) Biological conversions

f) Research in micro-organisms

Exercise 2. Read the text quickly, looking for specific details. Quote the exact words used in the
text to define or explain the following:
a) biological conversions
b) an isomer
¢) acetic acid
d) enzymes

Industrial Microbiology
And the Advent of Genetic Engineering
Microbial cells have two main commercial applications. The first is as a source of protein,
primarily for animal feed. In its commonest form this product is referred to as single-cell protein, although
in fact it usually includes the entire microbial cell, the major component of which is protein.
Microbial cells are also used to carry out biological conversions, processes in which a compound is
changed into a structurally related compound by means of one or more enzymes supplied by the cells.
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Biological conversions, also known as microbial transformations, can be accomplished with growing cells,
non-growing cells, spores or even dried cells. Microorganisms, which can carry out almost every kind of
chemical reaction, have many advantages over chemical reagents. For example, many non-biological
chemical reactions call for a considerable input of energy to heat or cool the reaction vessel; in addition
they are generally conducted in solvents and require inorganic catalysts, both of which may be pollutants.
Finally, many non-biological chemical reactions yield unwanted by-products that must be removed in a
separate purification step.

Unlike most non-biological chemical reactions, biological conversions proceed at biological
temperatures with water as the solvent. The cells can often be immobilized on a supporting structure for
continuous processing. Another valuable asset of biological conversions is their specificity: one enzyme
usually catalyses only one kind of reaction at a specific site on the substrate molecule. The enzyme can
also be made to select one isomer, or molecular form of a compound, in a mixture of forms to produce a
single isomer of the product. These characteristics account for the high yields typical of biological
conversions, which can reach 100 per cent.

The biological conversion of ethanol into a dilute solution of acetic acid (vinegar) was done in
Babylon by 5000 B.C. Other important biological conversions transform isopropanol into acetone, glucose
into gluconic acid and sorbitol into sorbose. (The last reaction is the only biological step in the otherwise
non-biological manufacture of ascorbic acid, vitamin C). Among the notable conversions in the
pharmaceutical industry are those involved in the production of steroids. Wore recently, in the production
of semi-synthetic penicillins it became possible to replace a chemical reaction that creates pollutants with
a nonpolluting biological conversion.

The most versatile large molecules manufactured by microorganisms are enzymes. These
biological catalysts are important in the food and chemical industries because of their specificity,
efficiency and potency under conditions of moderate temperature and acidity. Although enzymes have
traditionally been extracted from plants and animals, their production by microorganisms is increasing
rapidly owing to the increasing availability of such organisms and the ease with which the yield can be
improved by manipulating either the genes or the environment of the organisms. Moreover, in the
microbial production of enzymes the fermentation times are short, the growth mediums are inexpensive
and the screening procedures are simple.

Exercise 3. Find some more detailed information.

a) What are the three industries mentioned in the text in which microbiology is said to have an
important role?
b) What are the disadvantages of non-biological reactions when used in industrial processes?

Exercise 4. Fill in the blanks. This type of exercise helps you to appreciate sentence structure.

Recent of microbially produced include the use of amylases in
brewing, baking the of textiles; proteases in brewing, meat tenderizing and the
manufacture detergents and leather, and rennin cheesemaking.
A recent development has been combination of three microbially

enzymes - alpha-amylose, glucamylose glucose isomerase - to obtain
high-fructose sweetening agent cornstarch.

102



Exercise 5. Time Sequence: when one event is related to another in terms of the passage of time.
See “Discourse markers ” in Unit 2 page 19.

Pointer Contrast Reinforcemen t Time sequence [Nlustration

Although

In fact

For example

In addition

Finally

Although

Moreover

Exercise 6. Match an element in column A with an element in column B, to form sentences. Then
arrange the sentences to make a short paragraph.

A B
the production of an enzyme can be enhanced are replaced with starch or soybean meal
nutrients such as these by replacing rapidly used sources of carbon and
nitrogen
in the biosynthesis of enzymes it is often or a compound similar to the substrate
necessary
the manufacture of an enzyme is sometimes to exploit or bypass certain regulatory mechanisms
repressed
the inducer may be the substrate are consumed more slowly
catabolite repression is avoided by a natural feedback mechanism
for example, sources such as glucose and by adding a special inducer substance
ammonia

Exercise 7. Read and translate the article. Put the words from the box
into the gaps.

Aquatic, technology, genotype, reversal, hybridization, domesticate, species, chromosome, molecular,
fertilization, induce, to spawn, supply, crossing, vaccines, diversity, gene flow, genetic,

environmentally.
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Genetic Biotechnology in Agriculture
Biotechnology in fisheries and aquaculture represents a range of technologies that present opportunities to
increase growth rate in farmed to improve nutrition of aqua feeds, to improve fish health,
to help restore and protect environments, to extend the range of species and to improve

management and conservation of wild stocks. Some biotechnologies are simple with a long history of
application, e.g. of ponds to increase feed availability, while others are more advanced
and take advantage of increased knowledge of biology and genetics, e.g. genetic
engineering and DNA disease diagnosis.

Genetic biotechnologies in aquaculture focus primarily on increasing growth rate, but also address
increased disease resistance and increased environmental tolerance and include simple techniques, e.g.
, to the transfer of specific genes between species. The improvement in knowledge of
breeding requirements and the ability to artificially breeding through the administering

of natural or synthetic hormones and/or environmental manipulations (for example, changing photoperiod
or water temperature can induce some fish ) has been a key factor that has facilitated the
application of more advanced biotechnologies: selective breeding, and the maintenance of other stocks
genetically improved by manipulation, line , OI SeX all
depend on controlled breeding of the farmed species.

These improvements in reproductive technologies have also assisted aqua culturists greatly in their
efforts to aquatic species. In addition, by making it possible to remove the natural
constraints and timing of breeding, farmers are able to mate many more species at the times that are most
beneficial, and thus help to ensure a steady and consistent of fish to the market.

Molecular genetic techniques are also being used in fish health management to create
and to provide extremely sensitive DNA probes for disease diagnosis.

In fishery management, gene and frequency data can provide information on, inter
alia, species identification, population stock structure, hybridization and . These genetic
data can provide information on key aspects of fishery management such as, 1) an identification of the
resource, 2) the breeding or stock structure of the resource, 3) an estimate of the size of the resource, and
4) the identification of key habitat that the resource requires.
biotechnologies can be used in conservation programmes, a) to reduce the

impacts of farmed fish on wild populations, e.g. by making farmed fish sterile, b) to identify and manage
endangered species, and c) to manage genetic resources of captive populations in aquaria or in species
recovery programmes, €.g. to avoid inbreeding and loss of genetic .

A key consideration in transferring genetic technologies to the aquaculture sector is that they
should be applied in an sound manner with due protection of native aquatic diversity. In
addition, the social impact of genetic transfer should be considered in how it affects the
autonomy and economy of rural populations.

Exercise 8. Divide the text above into sense parts. Write its plan. Write a synopsis of the text using
the content words you have just written out.

Exercise 9. Put 10-12 special questions to the article to cover the general meaning if it.

Exercise 10. Read and translate the text.
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Biotechnology in Livestock Production and Health

Population growth, income growth and urbanization are fuelling a massive increase in demand for
food of animal origin in developing countries - the 'livestock revolution'. In the past, developing countries
have coped with the increases in demand mainly by expanding livestock populations. However, declining
land areas per agricultural population are now forcing developing countries to intensify livestock
production and monogastric animals, i.e. pigs and particularly poultry, are the most important sources of
livestock sector growth.

Over the past centuries, biological, chemical and mechanical innovations have provided the basis
for livestock sector development by containing the impact of livestock diseases, increasing yields and
reducing labour requirements. Today, agricultural biotechnology is a new source of innovations that can
potentially reshape agriculture as profoundly as any of the previous fields of technological innovation.

Intensification of livestock production is feared to reduce genetic diversity indirectly by displacing
landraces and their inherent diversity as farmers adopt genetically uniform varieties of livestock.
Biotechnologies such as cryopreservation of semen and embryos, coupled with artificial insemination and
embryo transfer as well as somatic cloning are important actual and potential tools for the preservation of
animal biodiversity.

Genetically modified livestock are not likely to play a major role in developing countries in the
near future. The larger, short term potential for the application of biotechnologies in the livestock sector of
developing countries resides in the use of bio-engineered inputs covering the entire food production chain
from animal feed to product processing. In the short to medium term (5 to 10 years), the largest impacts of
biotechnology on livestock production in developing countries are likely to stem from increasing the
quality of livestock feeds through improving nutrient content of forages as Well as the digestibility of low
quality feeds and through enhanced disease control.

The role of animal diseases as a major constraint to enhanced livestock productivity will
substantially increase as animal production intensifies and as livestock densities increase in warmer and
more humid ecological zones. Use of DNA biotechnology in animal health through more effective, cheap
and robust vaccines combined with enhanced diagnostic tools could contribute significantly to improved
animal disease control, thereby stimulating both domestic food production and participation in livestock
trade.

Biotechnology also offers considerable potential for improvements in agro-industrial processing,
particularly through more environmentally friendly or energy-efficient processes. While most of these
technologies are not likely to be accessible to traditional animal agriculture, they will be accessible to a
considerable degree to the emerging commercial and industrial sector in many developing countries.

Most of the biotechnology research and development activities (about 80%) are conducted by
large private companies for commercial exploitation and are designed to meet the requirements of
developed markets. They are thus unlikely to be very suitable for the conditions of small-scale farmers in
tropical regions of the world and this may lead to increasing inequality of income and wealth within
countries (large vs. small farmers) and between countries (developed vs. developing). Given that
commercial considerations may not necessarily reflect social concerns and needs, there remains a pivotal
role for public-sector research and the involvement of international organizations.
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Exercise 11. Match the words in A with their definitions in B

A B

Livestock - An organism that has a simple single-chambered
stomach

Diversity - A limitation or restriction

Accessible - A process where cells or whole tissues are
preserved by cooling to low sub-zero temperatures

Monogastric - Animals such as cattle and sheep which are kept
on a farm

Forage - Food for horses or cattle, esp. hay or straw

Robust - An unborn animal or human being in the very
early stages of development.

Cryopreservation - Very strong, reliable or healthy

Embryo - Able to be reached or entered

Constraint - Very .important for the development or success of
something else

Pivotal - The fact that something contains many very

different elements.

Exercise 12. The main parts of any scientific article are the title, introduction, main part, results
and conclusion. Mark such parts in the article given above.

Exercise 13. Read and translate the article in a written form.
The Rat Gene and Cancer

During the 1960s and 1970s, a great deal of research was done on a class of viruses that affects
rodents and birds and causes tumours in those species. The motivation for a lot of this research was the
idea that similar viruses might cause tumours in humans, but in fact it's turned out that there are very few
viruses that cause tumours in humans. Nevertheless, the study of these rodent viruses has been enormously
fruitful in helping us to understand human cancer, and that's the basis of this story.

One of the viruses that were studied in those years had two peculiarities. One was that it had lost
most of the genes that it needed to reproduce itself. It could only reproduce if a helper virus was present in
the same cell to supply the missing functions.

The second peculiarity was that in place of the genes that were required for reproduction of the
virus was another gene that had actually been picked up at some point in the history of this virus when it
went through rats, and it picked up a rat gene and incorporated it into its own genome.

At the same time that a lot of work was going on these viruses, other scientists were studying other
aspects of tumour formation, in particular, the action of carcinogenic agents, chemicals and X-rays and
ultraviolet light.

As you all know, human cells can turn into tumour cells under the influence of such agents. The
tumour-like properties of those cells are inherited by all the daughter cells through many generations and,
moreover, almost all chemicals that turn out to be carcinogens are also able to cause mutations.

Another observation was that in tumour cells, many of the chromosomes seemed to have altered
structures. So, all of these observations and others certainly suggested that changes in DNA might be
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involved in the development of tumour cells. By about 1980, it became possible to test that hypothesis
directly.

Exercise 14. Work in pairs. You have some more information, but you don't have the same
information as your partner. Ask and answer Wh- questions to complete the information.

Student A

1. During the 1960s and 1970s, a great deal of research was done on a class of viruses... (What class of
viruses was...? )

2. The motivation for a lot of this research was the idea that similar viruses might cause tumours in
humans, but in fact it's turned out that there are very few viruses that cause tumours in humans.

3. One of the studied viruses had... (What ?)

4. One peculiarity was that it had lost most of the genes that it needed to reproduce itself.

5. The second peculiarity was... (What ?)

6. At the same time other scientists were studying other aspects of tumour formation, in particular, the
action of carcinogenic agents, chemicals and X- rays and ultraviolet light.

7. The tumour-like properties of human cells are inherited by..(What... by?)

8. Changes in DNA might be involved in the development of tumour cells.

Student B

1. During the 1960s and 1970s, a great deal of research was done on a class of viruses that affects rodents
and birds and causes tumours in those species.

2. The motivation for a lot of this research was the idea... (What was...?)

3. One of the viruses that were studied in those years had two peculiarities.

4. One peculiarity was... (What... ?)

5. The second peculiarity was that in place of the genes that were required for reproduction of the virus
was another gene that had actually been picked up at some point in the history of this virus when it went
through rats, and it picked up a rat gene and incorporated it into its own genome.

6. At the same time other scientists were studying... (What...?)

7. The tumour-like properties of human cells are inherited by all the daughter cells through many
generations and, moreover, almost all chemicals that turn out to be carcinogens are also able to cause
mutations.

8. ... might be involved in the development of tumour cells. (What... ?)

Exercise 15. Put the verbs in brackets into the correct grammar active or passive form.
Facing biotech foods without the fear factor

Almost everywhere food (to be) sold these days, you (to be) likely to find products claiming to
contain no genetically modified substances. But unless you (to buy) wild mushrooms, game, berries or
fish, that statement is untrue.

Nearly every food we eat {fo have) been genetically modified, through centuries of crosses, both
within and between species, and for most of the last century through mutations induced by bombarding
seeds with chemicals or radiation. In each of these techniques, dozens, hundreds, even thousands of genes
of unknown function {to transfer) or modified to produce new food varieties.

Most so-called organic foods {70 be) no exception. The claims of no genetic modification really
{to refer to) foods that contain no ingredients that {fo produce) through the highly refined technique of
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gene splicing, in which one or a few genes {70 transfer) to an organism. But alannist warnings about the
possible hazards of gene splicing have made the public extremely wary of this selective form of genetic
modification.

Such warnings (to be) groundless so far. "Americans {to consume) already more than a trillion
servings of foods that {70 contain) gene-spliced ingredients," said Dr. Henry Miller the author of "The
Frankenfood Myth," a new book that questions the wisdom of current gene-splicing regulations. "There
hasn't been a single untoward event documented, not a single ecosystem disrupted or person made ill from
these foods," he said in an interview. "That is not something that can be {70 say) about conventional foods,
where imprecise methods of genetic modification actually have caused illnesses and deaths."

Exercise 16. Read and translate the article.
Uses in Technology

1. Forensic scientists can use DNA in blood, semen, skin, saliva or hair at a crime scene to identify a
perpetrator. This process is called genetic fingerprinting or more accurately, DNA profiling. In DNA
profiling, the lengths of variable sections of repetitive DNA, such as short tandem repeats and
minisatellites, are compared between people. This method is usually an extremely reliable technique for
identifying a criminal. However, identification can be complicated if the scene is contaminated with DNA
from several people. DNA profiling was developed in 1984 by British geneticist Sir Alec Jeffreys, and
first used in forensic science to convict Colin Pitchfork in the 1988 Enderby murders case. People
convicted of certain types of crimes may be required to provide a sample of DNA for a database. This has
helped investigators solve old cases where only a DNA sample was obtained from the scene. DNA
profiling can also be used to identify victims of mass casualty incidents.
2. Bioinformatics involves the manipulation, searching, and data mining DNA sequence data. The
development of techniques to store and search DNA sequences have led to widely-applied advances in
computer science, especially string searching algorithms, machine learning and database theory. String
searching or matching algorithms, which find an occurrence of a sequence of letters inside a larger
sequence of letters, was developed to search for specific sequences of nucleotides. In other applications
such as text editors, even simple algorithms for this problem usually suffice, but DNA sequences cause
these algorithms to exhibit near-worst-case behavior due to their small number of distinct characters. The
related problem of sequence alignment aims to identify homologous sequences and locate the specific
mutations that make them distinct. These techniques, especially multiple sequence alignment, are used in
studying phylogenetic relationships and protein function. Data sets representing entire genomes' worth of
DNA sequences, such as those produced by the Human Genome Project, are difficult to use without
annotations, which label the locations of genes and regulatory elements on each chromosome. Regions of
DNA sequence that have the characteristic patterns associated with protein- or RNA-coding genes can be
identified by gene finding algorithms, which allow researchers to predict the presence of particular gene
products in an organism even before they have been isolated experimentally.
3. DNA was first used in computing to solve a small version of the directed Hamiltonian path problem, an
NP-complete problem. DNA computing is advantageous over electronic computers in power use, space
use, and efficiency, due to its ability to compute in a highly parallel fashion. A number of other problems,
including simulation of various abstract machines, the boolean satisfiability problem, and the bounded
version of the traveling salesman problem, have since been analyzed using DNA computing. Due to its
compactness, DNA also has a theoretical role in cryptography, where in particular it allows unbreakable
one-time pads to be efficiently constructed and used.

108



4. Because DNA collects mutations over time, which are then inherited, it contains historical information
and by comparing DNA sequences, geneticists can infer the evolutionary history of organisms, their
phytogeny. This field of phylogenetics is a powerful tool in evolutionary biology. If DNA sequences
within a species are compared, population geneticists can learn the history of particular populations. This
can be used in studies ranging from ecological genetics to anthropology, for example, DNA evidence is
being used to try to identify the Ten Lost Tribes of Isracl. DNA has also been used to look at modem
family relationships, such as establishing family relationships between the descendants of Sally Hemings
and Thomas Jefferson. This usage is closely related to the use of DNA in criminal investigations detailed
above. Indeed, some criminal investigations have been solved when DNA from crime scenes has matched
relatives of the guilty individual.

Exercise 17. The article above consists of 4 parts. Give the following names to each of them in the
correct order: History and anthropology, Bioinformatics, Genetic fingerprinting, DNA and computation.

Exercise 18. Put 10-12 special questions to the article to cover the general meaning if it.

Exercise 19. Write the summary of the article.

Exercise 20. Read and translate the following article.
Ignorance vs. Progress

It is no secret that the public's understanding of science and genetics, in particular, is low. For
example, in a telephone survey of 1,200 Americans released last October by the Food Policy Institute at
Rutgers University, 43 percent thought, incorrectly, that ordinary tomatoes did not contain genes, while
genetically modified tomatoes did. One-third thought, again incorrectly, that eating genetically modified
fruit would change their own genes.

In another telephone survey, in which 1,000 American consumers were questioned last year in
research for the Pew Initiative on Food and Biotechnology, 54 percent said they knew little or nothing
about genetically modified foods. Still, 89 percent said that no such food should be allowed on the market
until the Food and Dmg Administration determined that it was safe.

What most respondents did not seem to know is that almost none of the foods people eat every
day, which contain many introduced genes whose functions are unknown, have ever been subjected to pre-
marketing approval or post-marketing surveillance.

Why should people object to the presence of a single new gene whose function is known when for
centuries they have accepted foods containing hundreds of new genes of unknown function?

A junior high school student in Idaho, Nathan Zohner, demonstrated in a 1999 science fair project
how easy it was to hoodwink a scientifically uninformed public. As described in "The Frankenfood Myth,"
86 percent of the 50 students he surveyed thought dihydrogen monoxide should be banned after they were
told that prolonged exposure to its solid form caused severe tissue damage, that exposure to its gaseous
form caused severe bums and that it had been found in tumours from terminal cancer patients. Only one
student recognized the substance as water, H20.

Without better public understanding and changes in the many arcane rules we will miss out on
major improvements that can result in more healthful foods, a cleaner environment and a worldwide
ability to produce more food on less land - using less water, fewer chemicals and less money.

The European Union has, in effect, banned imports of all foods produced through gene splicing,
and it has kept many African nations, including those afflicted with widespread malnutrition, from
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accepting even dona ted gene-spliced foods and crops by threatening to cut off products they export
because they might become contaminated with introduced genes. Even more puzzling, Uganda has
prohibited the testing of a fungus-resistant banana created through gene splicing, even though the fungus
is devastating that nation's most important crop.

Exercise 21. .Put 10-12 special questions to the article above to cover the general meaning if it.

Exercise 22. .Read and translate the following article.

A Continuum of Techniques

In a new report, "Safety of Genetically Engineered Foods," published by the National Academy of
Sciences, an expert committee notes that any time genes are mutated or combined, as occurs in almost all
breeding methods, there is a possibility of producing a new, potentially hazardous substance. Citing a
conventionally bred potato that turned out to contain an unintended toxin, the report says the hazard lies
with the toxin's presence, not the breeding method. Among the foods developed through induced
mutations are lettuce, beans, grapefruit, rice, oats and wheat. None had to undergo stringent testing and
federal approval before reaching the market.

Only those foods produced by the specific introduction of one or more genes into the organism's
DNA are subject to strict and prolonged premarketing regulations. But as the academy's report points out,
gene splicing is only a process, not a product, a process on a continuum of genetic modification of foods
that began more than 10,000 years ago when people first crossed two varieties of a crop to improve its
characteristics.

In fact, gene splicing is the most refined, precise and predictable method of genetic modification
because the function of the transferred gene or genes is known. It is also important to realize that genes are
rarely unique to a given organism.

All new crop varieties, whether produced through gene splicing or conventional techniques like
cross-breeding or induced mutations, go through a series of tests before commercial introduction. After
greenhouse testing for the look and perhaps taste of the crop, it is grown in a small, sequestered field trial
and, if it passes that test, in a larger trial to check its commercial viability.

The potential risks associated with genetically modified foods result not so much from the method
used to produce them but from the traits being introduced. With gene splicing, only one or two traits at a
time are introduced, making it possible to assess beforehand how much testing is needed to assure safety.
While such safety tests are important, it is possible to become fixated on hypothetical risks that can never
be absolutely discounted.

Indeed, Dr. Miller, once director of the Office of Biotechnology for the Food and Drug
Administration, argues that overly stringent regulations can needlessly raise public fears. "People naturally
assume that something that is more highly regulated is more dangerous," he said, adding, "Government
officials should have done less regulating and more educating."

A risk-based protocol for safety evaluation would greatly reduce the time and costs involved in
developing most new gene-spliced crops, many of which could raise the standard of living worldwide and
better protect the planet from chemical contamination.

Exercise 23.Discuss informative and evaluative aspects of the article given above.
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III NANOTECHNOLOGIES

UNIT 3.1 THE BIG FUTURE OF NANOTECHNOLOGY
Active Vocabulary:

to deal MAaTH CIIpaBy argue CTBEPKYBaTU
invisible Hesuaummii novel HOBHMHA, HOBITHII
by most accounts | y BCiX BiTHOIIEHHSIX delivery MOCTa4aHHS

level PiBenn to punch MPOTHKATH
STAIN-PROOF TaKu#, 10 He JNHSE to disrupt pO3puBaTH,
scratch-resistant CTiMiKmii 10 moApsnuH | benefit KOPHCTb

fuel cells MAJIMBHI €IEMEHTH determine BU3HAYaTH

Nanotechnology deals in the realm of the nearly invisible. The word comes from the Greek nanos, meaning
«dwarfy. But by most accounts, the technology’s potential is anything but small.

Scientists and engineers can now physically work with materials at the atomic level to create stain-proof
fabrics, scratch-resistant paints and longer- lasting tennis balls. And researchers say new medical diagnostic tools and
smaller, more efficient fuel cells and batteries based on nanoscience are on the way.

From computer chips invisible to the naked eye to microscopic machines that seek out and destroy cancers
inside the human body, many scientists argue that the potential of nanotechnology could be endless, but not without
controversy.

“If we can get a nanoparticle into a cell, that might prove to be a novel and useful drug delivery device,” says
Ms. Kulinowski, Executive Director of the Center for Biological and Environmental Nanotechnology at Rice
University. “On the other hand, it might prove to be a toxin to the cell either by punching a hole in the cell membrane
or otherwise disrupting the cell’s function.”

Still there’s nearly universal agreement among scientists and policy makers that much more research is needed
on the health and environmental effects o f this new technology.

Whether the benefits of nanotechnology outweigh the risks will determine the future of what many researchers
and investors hope will be the world’s next industrial revolution.

Exercise 1. Give negative of the following words:
efficient, useful, hopeful, possible, order, necessary, connect, definite, polite, correct, comfortable, organic.

Exercise 2. Answer the questions:
1. Where does the word “nano” come from and what does it mean? 2. What can scientists and engineers create using
nanotechnology? 3. What are the possible medical applications of the nanotechnology? 4. Why can nanoparticles be
harmful to human health? 5. What aspects of nanotechnology should be studied?

Exercise 3. Try to find the origins of the following words and explain them using the pattern: The
word comes from :
bicycle, television, portfolio, microscope.




UNIT 3.2
HOW CAN NANOTECHNOLOGY IMPROVE FUEL CELLS?
Active Vocabulary:

nanoparticles | nanouacmunxu | digital yugposuii

to reduce 3MeHuLy8amu conventional mpaouyitiHui

TO REPLACE 3aminoeamu TO PLUG niokaroyamu

entirely IlosHicmio electric outlet | enexmpuuna
poszemxa

device Ipuxnao tank bak, yucmepha

Catalysts are used with fuels such as hydrogen or methanol to produce hydrogen ions. Platinum, which is very
expensive, is the catalyst typically used in this process. Companies are using nanoparticles of platinum to reduce the
amount of platinum needed, or using nanoparticles of other materials to replace platinum entirely and thereby lower
COsts.

Fuel cells contain membranes that allow hydrogen ions to pass through the cell but do not allow other atoms
or ions, such as oxygen, to pass through. Companies are using nanotechnology to create more efficient membranes;
this will allow them to build lighter weight and longer lasting fuel cells.

Small fuel cells are being developed that can be used to replac e batteries in handheld devices such as PDAs
(Personal Digital Assistant) or laptop computers. Most companies working on this type of fuel cell are using methanol
as a fuel and are calling them DMFC’s, which stands for direct methanol fuel cell. DMFC’s are designed to last longer
than conventional batteries. In addition, rather than plugging your device into an electrical outlet and waiting for the
battery to recharge, with a DMFC you simply insert a new cartridge of methanol into the device and you’re ready to
g0.

Fuel cells that can replace batteries in electric cars are also under development. Hydrogen is the fuel most
researchers propose for use in fuel cell powered cars. In addition to the improvements to catalysts and membranes
discussed above, it is necessary to develop a lightweight and safe hydrogen fuel tank to hold the fuel and build a
network of refueling stations. To build these tanks, researchers are trying to develop lightweight nanomaterials that will
absorb the hydrogen and only release it when needed. The Department of Energy is estimating that widespread usage
of hydrogen powered cars will not 0c0}11r3until approximately 2020.

Exercise 1. Decipher the abbreviations using the phrases stands for, means, is deciphered us:
PC,NATO, UNESCO, AIDS, GPS, AMD, MIT, CERN)

Exercise 2. Say whether these statements are TRUE or FALSE:
1. Platinum is used as a catalyst in chemical reactions with some fuels such as petrol and gas. 2. Companies are trying
to increase the consumption of platinum. 3. Nanotechnology is used to create membranes which can trap the ions of
hydrogen. 4. Laptop computers can operate only connected to the electric grid. 5. Small fuel cells are being designed to
replace rechargeable batteries for notebooks and laptops. 6. Most researchers propose to use spirit in fuel cell powered
cars. 7. Lightweight nanomaterials are being developed to make the body of cars. 8. Hydrogen powered cars will be
widely used only in the next century.



Exercise 3. Compose 3 sentences using the pattern Rather than V-ing ... which means 3amimo
moeo, wo06... e.g.: You may use a calculator rather than making calculations yourself.

UNIT 3.3
NANO-SCALE FUEL CELLS MAY BE CLOSER THAN WE THINK, THANKS TO AN
INEXPENSIVE NEW MANUFACTURING METHOD ACTIVE VOCABULARY:

cell KJIITHHA, KOMIpKa, YapyHKa | capacity MICTKICTh, EMHICTb
essential Baxxnusuit fo strip 3HIMaTH, I030aBIATH
to expand PozmmproBaTtu to harvest | 30MpaTH BpoXKaii
response Binnmosigatu FUZZY HESICHUH, HeUITKUN
entertainment | Po3Baru frontier KOpJIOH

unavoidable | HeBinBopoTHUit to etch rpaBipyBaTH, TPAaBUTH
to provide 3abe3neuyBaTu, ocTayaT | to borrow | mo3uyaTu

We live in a world of hand-held devices: iPods, cell phones, PDAs, pagers... the list of essential personal
technology keeps expanding, and the natural response is consolidation. It’s rare these days to see a new cell phone that
isn’t also a digital camera, and MP3 players can be integrated into just about anything. We’re just a short step away
from universal, hand-held devices that combine communication, media, and entertainment into one slim package.
What’s stopping us? In a word, power.

Cell phones last a few days on a single battery; laptop computers, two to three hours. If you could have a
pocket-sized personal computer with a cellphone sized battery, how long do you think it would last? Just long enough
to check your e-mail, or play a game of solitaire? It’s a sad but unavoidable fact that the more complicated an
electronic device gets, the less efficient it is.

Enter fuel cells, with an energy capacity at least ten times greater than that of conventional batteries. Where a
lithium-ion battery can provide 300 Watt-hours per liter, the methanol in a fuel cell has a theoretical capacity of up to
4800 Watt- hours per liter! Imagine your laptop running for a full day without needing to recharge, and you can see
why industiy leaders such as Toshiba, IBM, and NEC have been pouring funds into fuel cell research.

A polymer-electrolyte membrane (PEM) fuel cell generates current by stripping hydrogen atoms from a
chemical source, breaking them apart on a catalyst (such as platinum), and harvesting the electrons. The hydrogen ions
(protons) left over from this process are separated from the fuel by an electrolyte, and when brought into contact with
the atmosphere they bind to oxygen molecules and produce water. The more fuel you can bring into contact with the
catalyst, the more current can be drawn from the cell. A high catalytic surface area is the key to efficiency.

To compress more power into smaller volumes, researchers have begun to build fuel cells on the fuzzy frontier
of nanotechnology. Silicon etching, evaporation, and other processes borrowed from chip manufacturers have been
used to create tightly packed channel arrays to guide the flow of fuel through the cell. The point is to pack a large
catalytic surface area into a wafer-thin volume. This approach is not only expensive, but inherently limited by its two-
dimensional nature.

Exercise 1. Compose 2 sentences using the pattern: The more ..., the more.
E.g.: The higher the temperature, the higher the pressure.



Exercise 2. Answer the questions:
1. What is one of the main problems of modem hand-held devices? 2. How long may a pocket-sized computer on a
usual battery last? 3. How can new fuel cells improve the situation? 4. What is the key to the efficiency of the fuel
cells? 5. What technological processes are used to produce miniature fuel cells?

Exercise 3. Read the text below. How is it connected to the text above? How can you explain the
title of the text?

Fiat Lux!

Researchers Kenneth Lux and Karien Rodriguez, at the University of Wisconsin, came up with an exciting
new approach to the problem. Their method not only 'improves the performance of nano-scale fuel cells, hut
completely sidesteps the need for industrial-strength technology. “Even the best electrocatalysts, on a flat surface, give
only hundreds of microamps per square centimeter. What you really want is ... to increase the surface area by orders of
magnitude.” Lux explains to PhysOrg.com, “To do this you need a three- dimensional structure.”

Lux and Rodriguez found their fuel channels ready-made in a commonly available, porous alumina filter
costing only about $1. The filter is riddled with neat, cylindrical holes only 200 nanometers in diameter, and was
already being used at their lab as a template for the growth of nanowires. Lux hit on the i dea of creating nanowires in a
platinum-copper alloy, then dissolving the copper by soaking the filter in nitric acid. In place of a solid nanowire, each
hole was left with a porous platinum electrode. The partially dissolved wires are structurally compl ex, as befits their
random nature, and have an enormous surface area for their s ize.

To build a fuel cell, they fill the pores with acid. A sheet of electrolyte- loaded filter paper (or polymer-
electrolyte) is placed between two of the nanoelectrode arrays to carry off the hydrogen ions. Electrodes can then be
placed anywhere on the outer surface of the sandwich, allowing the electrical connections to be easily configured.
Stacks of these fuel cell a'rays can be connected in series or parallel, to provide higher voltage or current respectively.

Of course, the result is hardly perfect. Lux estimates that only a third of the electrodes are active, and admits
that there is a lot of room for improvement. Even this proof-of-concept prototype, however, has an energy capacity an
order of magnitude higher- than its two-dimensional lithographic counterparts! The price can’t be beat, either, with a
total materials cost of only $200. “It’s a really simple method.” says Lux, “My power source for making the nanowires
was an AA battery.”  If fuel-cell technology can be perfected, we might be looking at a future of cheap, disposable
battery packs for our favorite electronic gadgets. When your universal media manager runs out of energy, you’ll just
run to the store and buy it a methanol sandwich!

UNIT 3.4
TARGETED DRUG DELIVERY THAT HITS THE MARK
Active Vocabulary:

To hit the mark JOCSTTH YCIIXY to involve| BkJIIO4aTH

challenge BUKJIUK, Tpo0iieMa rod IIPYT, CTPUKEHb, ByKa
treatment JiKyBaHHA, 00poOka | vessel 10CyJ, IOCy1Ha, Cy/IMHA
debilitating nocia0Irorni tumor IyXJUHa

to delliver JOCTaBIISTH to bind 3B’sI3yBaTH

target Tb to attach | mMpUKPIMIATH, IPUEAHYBATH
approach IMigxig TO INSERT| BCTaBJISATH, BMIIIATH




One of the challenges with current cancer treatments is how to deliver drugs to tumors without causing
debilitating side effects. By delivering dmgs in a more targeted way, some of those side effects can be reduced. There
are several companies and universities developing targeted drug delivery using nanoparticles. One method being
developed by researchers at MIT and University of California at San Diego and Santa Barbara looks interesting. They
have divided the task between two nanoparticles in order to increase the targeting effectiveness.

The approach involves several steps. First, they inject gold nanorods into the blood stream. The gold nanorods
stay in the healthy blood vessels but exit the leaky blood vessels found at the site of tumors. The gold nanorocls then
accumulate in the tmnor and an infrared laser is used to heat the gold naaorods, thereby heating the tumor.

The heating of a tumor increases the level of a stress related protein (called p32) on the surface of the tumor.
Because an amino acid (called LyP-1) binds to the p32 protein, they developed a process to attach LyP-1 to spherical
nanoparticles called liposomes. They then insert molecules of a chemotherapy drug inside the liposome.

When the drug packed liposome is injected into the bloodstream, the amino acids on the nanoparticles attach
to the proteins, the heat has pushed to the surface of the tumor and more of the drug is delivered to the tumor.

Why Nanorods Work Better Than Nanospheres

Several methods in use today use spherical gold nanoparticles for drug delivery, so why did this group choose
nanorods instead? It turns out that nanorods of different lengths absorb different frequencies of infrared radiation. The
company making the nanorods, NanopartzTM, has shown that gold nanorods absorb infrared much more efficiently
than spherical gold nanoparticles. Therefore gold nanorods do a better job of absorbing infrared light an'd heating up
the tumor than spherical nanoparticles do.

It’s interesting to see this concept of using a combination of different nanoparticles doing different parts of the
task to develop a system to deliver chemotherapy drugs to cancer tumors. It will be very interesting to see which of the
several methods of targeted drug delivery under development is put into widespread use.

Exercise 1. Say whether these statements are TRUE or FALSE:

1. Scientists try to eliminate unwanted side effects of delivering drugs to tumors by using nanotechnology. 2.
The new drug delivery method may be done by one step. 3. The nanorods injected into the: blood stream are made of
silver. 4. The researchers use laser to heat the tumor. 5. The heat provides better absorption of the drag. 6. In the current
methods of drug delivery they use spherical, cubical and ellipsoid nanoparticles. 7. Researchers use nanorods instead
of nanoshpheres because nanorods absorb drugs much better.
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Exercise 2. Say about the destination of the below-given objects and processes using the phrases: is
used to; is designed for; is aimed at; the purpose of... is:

injection, blood vessels, drug, laser, nanoparticles; computer, cell-phone, MP3- player, umbrella.

Exercise 3. Give synonyms to the following words:
a chall enge, to deliver; a target, to reduce, to involve, to accumulate, a job.



UNIT 3.5
SMALL WINDMILLS IMPROVED WITH NANOTUBES
Active Vocabulary:

SUPPLEMENT JIOJIaTKOBU I ROUTE IIIAX
WINDMILL BiTpSIK TO RELY ON IMOKJIaJaTUCh
TO ASSUME BBaXXaTu TO REVERT BCPTATUCH
TO WITHSTAND | BUTpUMYBaATH TO GRIND MOJIOTH
EPOXY €IIOKCH/IHA CMOJIA BLADE 11€30, JIONATh
TO IMPROVE [IOKpalllyBaTU CONVENTIONAL | TpaauLiHUHA

Solar panels are a widely accepted way to generate electricity if your house is off the grid or if you want to
supplement power from the grid, however in some regions windmills may be much more effective.

Considering that adding nanotubes to composites produces stronger, lighter components I had assumed that
nanotubes would be used to produce larger windmills that can withstand higher winds. I was therefore interested to
find Eagle Windpower taking a different approach in one of their product lines by using an epoxy containing carbon
nanotubes to improve small windmills, small enough to be used to power a single house.

Why go the windmill route for power generation on your house? Remember that not every place in the world
gets enough hours of sunlight to make solar
power practical. For example in December Fairbanks, Alaska, gets about 4 hours of sunlight a day. If you lived in
Miami, Florida, which gets over 10 hours of daylight in December, solar is great, but your average Fairbanks resident
would be left out in the cold with only solar to rely on. Also, for people who actually live off the grid windmills are a
logical choice, reverting back to the days when windmills were used to pump water and grind grain.

To service this windmill market, Eagle Windpower uses the nanotube based epoxy, and techniques taken
from ski manufacturing to automate their blade manufacturing process, to produce lightweight, cost competitive,
windmill blades. Eagle Windpower says the lightweight blades result in small windmills that produce 30 percent more
electric power than windmills with conventional blades.

Exercise 1. Answer the questions:

1. What power sources could be used if your house is off the grid? 2 . What approach to power supply does
Eagle Windpower suggest? 3. Why in your opinion the company Eagle Windpower has such a name? 4. Why solar
panels are not effective in Fairbanks? 5. How did our predecessors use windmills? 6. What parts of windmills are
produced using nanotechnology?

Exercise 2. Compose the story beginning: If I were rich... using the pattern: if <subject> <Past
Indefinite> ..., <subject> would <Infinitive>...

Exercise 3. Put as many questions as you can to the following sentences:
1. Eagle Windpower produces windmills with unconventional blades.2. Alaska towns get about 4 hours of
sunlight in December. 3. Eagle Windpower uses epoxy containing carbon nanotubes to improve small windmills.



UNIT 3.6
DRESSING UP: THERMOELECTRIC NANOWIRES VS. NANO SOLAR CELLS

Active Vocabulary:

advantage nepeBara to dope BBOJIUTHU J1I00aBKY

waste 3AJIUIIKOBUM TO SCORCH o0mnanroBaTH

embedded BOYIOBaHUI awning HaBIC, TEHT

to reduce 3MEHIIyBaTH handy 3pYUHHI

to maintain HiATPUMYBATH lead time Yac Ha MirOTOBKY MPOEKTY
requirement BUMOTa in the meantime TUM 4acOM

roughness rpy0icTh, HEPIBHICTH silicon KpeMHil’

Thermoelectric devices can convert heat into electricity. Many temperature sensing devices take advantage of
this effect by using electricity' to measure temperature in devices called thermocouples. Various researchers are
working to produce inexpensive and efficient thermoelectric materials that can change waste heat into electricity.

Recently there was an announcement that researchers at Berkeley had made silicon nanowires that convert
heat into electricity using a thermoelectric effect. One possible use of these is to charge portable devices. The wires
could be embedded in fabric, so that your jacket could become a charging station, using your body heat to generate the
electricity.

Other researchers have made thermoelectric nanowires. The difference with Berkeley’s work is that they have
reduced the diameter of the wires and modified the surface texture to reduce the thermal conductivity while
maintaining the electrical conductivity, a key requirement of thermoelectric materials. It is, in fact, the combination of
the wire diameter, the roughness of the surface texture, and doping the silicon with boron that reduce the thermal
conductivity without having serious impact on the electrical conductivity.

This concept can be applied in other ways as well. One possibility for this research is that cars could be set up
to use their own waste heat to run the radio and other electrical devices in the car. Siphoning off and making use of
heat from power- plants would be another logical use. All that heat your laptop computer generates that now scorches
your thighs could be used to power the laptop up.

This got me thinking about the folks who are working on a parallel track to embed solar cells in fabric.
Konarka Technologies, for example, is currently selling solar cell material to Sky Shades, a maker of awnings. By
embedding nanoparticles in plastic film they produce a lightweight, flexible photovoltaic material called Power
Plastic®. The process involves printing; or coating nanoparticles (such as quantum dots or nanocrystals) onto other
material using a process similar to printing ink on newspaper.

That’s when I started wondering, why would you need both of these technologies? Then a light went off in
my brain—solar doesn’t work in the dark, or in region;; of the country where it’s cloudy many days of the year. That’s
why the combination of these two solutions could work to ensure that you’re inexpensively charged up, 24/7.

The jacket of the future might have thermo electric nanowires in strategic places (under your arms is a logical
hot spot) with solar cells embedded on the shoulders. Imagine how handy a military jacket with both thermo-electric
nanowires and solar cells would be. Lighter weight batteries that can be constantly recharged could be carried onto the
battlefield to power communications or other equipment.

When will you find such a juiced up jacket in your local department store? You’re probably looking about ten
years lead time till you make that shopping trip. In the meantime keep that cell phone charger handy and check my
Nanotechnology and Energy Web page for updates.



Exercise 1. Give synonyms to the following words from the text:

to convert, to use, device, inexpensive, waste, heat, fabric, to reduce, to modify, requirement, in fact, impact, to
apply, possibility, power, folks, for example, currently, produce, similar to, regions, handy, constantly, equipment,
probably.

Exercise 2. Say whether these statements are TRUE or FALSE:

1. Thermoelectric devices can covert water into vapour. 2. Researches from Berkley made their nanowires
from gold. 3. Thermoelectric jacket may use the energy of sun to power your hand-held devices. 4. One of the possible
applications of the thermoelectric effect in the car is to use the waste heat to power radio and other electrical devices. 5.
Konarka Technologies is now producing photovoltaic materials using nanotechnology. 6. Thermoelectric technology
and solar cells may be also used in military uniform. 7. We can buy thermoelectric jackets in any shop today.

Exercise 3. Find in the text the English words which have similar equivalents in your native
language. Note that sometimes they have different meanings, e.g. silicon means kpemHiii but not cuIiKoH.
Consult the dictionary to find the difference or similarity.

UNIT 3.7
SANTA GOES NANO
Active Vocabulary:
ANNUEL HIOPIYHUHA to make up for KOMIIEHCYBaTH
fo retire BUXOJNTHU HA NICHCIIO | one-too-many 3aBUH
capacitor KOHJIEHCAaTOp invasive surgery | arpecuBHa Xipypris
GIVEN 3a yMOBH, 110 to perfect BJIOCKOHAJIIOBATU
heft Bara spill MIPOJIUTTS
INSULATOR | 13071 TOD to punch IIPOKOJIKOBATU

With the holidays coming up I got to wondering how nanotechnology might help Jolly Old St. Nick with his
annual gift-giving. I came up with several ideas to make Santa’s life easier.

Rudolph the Red Nosed Reindeer has to retire sometime, so Santa will need some kind of light to guide him
on his rounds. To keep a sleigh headlight going he can use an ultra-capacitor, a battery replacement being developed
by MIT. Using carbon nanotubes, the capacitor can store ten times as much energy as current hybrid car batteries -
perhaps enough to light Santa’s way around the world. Such an ultra-capacitor would also be light weight, so it won’t
overtax his reindeer (who, let’s face it, given Santa’s heft are carrying a pretty big load to begin with).

The last thing Santa needs is to get sick in December, so it’s important that he keep Warm on those sub-zero
North Pole nights. Aspen Aerogels makes nanoporous materials (Pyrogel) that are excellent insulators. Fabric made of
these materials contains billions of nano-sized air pockets that stop heat from escaping. With boots made of Pyrogel,
Santa could avoid getting cold feet just as Christmas approaches.

And let’s face it, hundreds of years of sliding down chimneys m ust also have taken its toll on Santa’s knees.
To make up for one-too-many hard landings, Santa’s doctor might try using nano-robots to regenerate the meniscus
(the pads between bones in his knees). These nano-robots would be so tiny that they could make repairs without
invasive surgery. It may take a few decades to perfect this technique, but Santa’s lasted this long, and since he’s not



about to retire, he’ll just have to wait a little longer.

It’s no secret that on his rounds Santa finds lots of milk and cookies waiting for him, and naturally spills do
occur. What Santa needs is something like Nano-

Tex’s nano-whiskers. These can be used in fabrics to cause liquids to bead up. These tiny pointed carbon whiskers can
be used to make milk roll off the old fellow’s suit . Tiny tots trying to catch a glimpse of him will find his suit neat and
clean, thanks to nanotechnology.

But what about Santa’s elves who have to slave away making toys till year long? For them a Star Trek-like
replicator based on molecular manufacturing techniques would be a great gift. All they have to do is throw some raw
materials into the replicator, punch a button and voila: a toy! Building a toy atom by atom, a replicator may actually
make toys strong enough to last beyond Christmas morning.

Exercise 1. Say whether these statements are TRUE or FALSE:

1. Instead of the reindeer Santa may use a nano-motor. 2. A special battery replacement is being developed in
MIT. 3. The new capacitor will use nanowires. 4. The boots which are made using nano-technology can prevent Santa
from getting cold. 5. Nano-technology may also be used to cure Santa’s stomach. 6. Thanks to nano-technology
Santa’s clothes will always be clean. 7. Molecular manufacturing technique can be applied to produce sweets for
children.

Exercise 2. Give plural of the following words. Remember that the words having Roman or Greek
origin often have a special form of Plural:

meniscus, nucleus, radius, focus, cactus, curriculum, millennium, forum, spectrum, memorandum,
momentum, optimum, formula, alumna, antenna, crisis, analysis, axis.

Exercise 3. Pay attention to the italicized pattern in the fragment “the capacitor can store ten
times as much energy as current hybrid car batteries” which means ten times more energy than.... Say the
same using the pattern as ... as:

1. His watch is twice more expensive than mine. 2. There are tree times more pages in this textbook on
physics than in that one. 3. With this TV antenna we can watch ten times more programs than earlier. 4. Next time [
will put twice more sugar in the cake than this time. 5. The new computer makes such calculations ten times quicker
than the old one. 6. Your suitcase is twice heavier than mine.
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UNIT 3.8
BRIGHT IDEAS: NANOTECHNOLOGY AND ELECTRONICS
Active Vocabulary:

to emit BUIIPOMIHIOBATH high definition | BucoOKa YiTKIiCTb
to enable JaBaTH 3MOTY reliable HaIIHHWHA
to detach BiJJOKpEMITIOBATH solid state TBEpIUH cTaH
to attach MPUKPITIIATH available HasSIBHUHN
shape: dbopma feature puca, BIaCTUBICTh
sturdy MIIHUHA, TBEpAUN fine ApiOHUN, TOHKHI
to tally up MipaxoByBaTu probe 30H]




flexible THYYKUN scale Macirad

resolution plICHH, to enhance BIOCKOHAIIOBATH

I recently read about researchers at the University of Michigan who have demonstrated that nanowires can be
used as electrodes in organic light emitting diode (OLED) displays, thereby enabling manufacture of larger flexible
OLED displays. This started me thinking about how nanotechnology might affect the appearance and function of
electronic devices.

For example, could a laptop computer display unroll like a portable movie screen or could you detach it from
the laptop and attach it to the back of an airline seat with Velcro®? Or might the laptop of tomorrow be roughly the
same shape as the ones we use today, but be thinner, lighter, sturdier, and able to perform moire functions? I began to
tally up the ways that nanotechnology might change laptops.

One option to the nanowire-enabled flexible OLED displays cculd be a very thin, low-power, high resolution
screen that uses nanotubes. Motorcla is working on such a display which it calls a nano-emissive display because the
nanotubes emit electrons at each spot on the display that has to be illuminated to form a picture. This display actually
works much like an old fashioned TV, but can provide laptops with very lightweight screens and fine enough
resolution for high definition TV.

Motorized hard drives may also become a thing of the past, replaced by lighter, faster, and more reliable solid
state hard drives. One such drive is the 64 Gb solid state hard drive that Samsung is making available later this year.
These drives are created using a process that prints nano-scale features called transistor gates on the memory chip. The
width of these gates can vary. The Samsung module uses flash memory chips with 60 nanometer-wide transistors
gates. It will be interesting to see how quickly manufacturers convert from conventional hard drives to flash based-
hard drives as they become available with 64 Gb and greater capacity.

Less conventional technologies are also being explored, such as the atomic force microscopy-based memory
being developed in IBM’s Millipede project. This type of memory uses many fine silicon probes with tips 1 nanometer
in diameter. Researchers are projecting that this chip should be able to store 1 terabyte (abbreviated Tb, and equaling
1,000 gigabytes) on a 1 square inch silicon chip.

Microprocessor manufacturers are also making processors with nanoscale transistors that use less power and
fit more transistors on each silicon chip, therefore providing higher performance. The current generation of
microprocessors is being built with 65 nanometer gate width transistors and processors that use 45 nanometer gate
width transistors should be available: in the next few months as the race to increase th e computing capabilities of your
laptop continues.

Nanotechnology is also providing options for powering your laptop. Lithium ion batteries are commonly used
in laptops and many lithium ion battery manufacturers use nano-enhanced electrodes to improve battery performance
and safety. A company called ZPower is developing batteries composed of silver and zinc that use nanoparticle-
enhanced electrodes. The claim is that these batteries will have twice the energy density of lithium ion batteries and
allow your laptop to operate longer on a single charge.

Several companies are working on fuel cells powered by methanol. These cells use a nano-enhanced catalyst
and could run your laptop for as long as a full day. When the fuel cell runs out you just replace the methanol cartridge,
rather than having to plug your laptop into a wall outlet.

Nanotechnology will certainly transform laptops and other electronic devices over the next few years, and
with the many types of changes who knows what the laptop of tomorrow will be. It could weigh just ounces and ran
for weeks on a single charge. We can only hope that while reinventing the laptop some manufacturers take the
opportunity to also design a chassis that offers a break from today’s standard flat, black or grey box. Imagine



impressing your friends with a laptop with a display that unfurls like a sail and a case that comes in every color of the
rainbow.

Exercise 1. Say whether these statements are TRUE or FALSE:

1. Researchers at Michigan University has developed a technique for producing flexible computer monitors. 2.
Motorola is working on the creation of a display containing nano-shperes. 3. Nano-emissive display works much like
an old TV- set. 4. Samsung is already selling its solid state hard drives. 5. New nanotechnology hard drives are placed
on the flash-memory chip. 6. IBM is developing a 1 square inch memory chip which can store 5,000 Tb. 7.
Microprocessors using 45 nanometer gate width transistors are already available. 8. Nano-scale transistors used for
production of processors can increase power consumption. 9. Manufacturers of lithium ion batteries use nano-
technology to produce batte ry cases. 10. ZPower is developing batteries composed of silver and copper. 11. New
batteries can 10 times increase the energy density. 12. When your laptop is powered by methanol fuel cell you have to
recharge it plugging it into a wall outlet.

Exercise 2. Replace the underlined words with one of the options:
My grandfather says that weather changes affect his health, a) improves b) troubles c) influences
This flower has an unusual shape, a) colour b) form c¢) smell
Actually, my brother knows English much better than me. a) unfortunately b) evidently ¢) in fact
We need to replace this light bulb, a) change b) throw away c) break
Now it is possible to convert solar energy into electricity, a) transfer b) itransform c) translate
This exercises will help you improve your English, a) forget b) stabilize c) make better

Exercise 3. Find in the text the words that mean:

1. an institution of higher education having authority to award bachelors’ and higher degrees, usually having
research facilities; 2. a device capable of
representing information visually; 3. an informal word for film; 4. a stable elementary particle present in all atoms,
orbiting the nucleus in numbers equal to the atomic number of the element in the neutral atom; 5. a tiny wafer of
semiconductor material, such as silicon, processed to form a type of integrated circuit or component such as a
transistor; 6. a very brief space of time; 7. a bowshaped display in the sky of the colours of the spectrum, caused by the
refraction and reflection of the sun's rays through rain or mist.
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UNIT 3.9
NANOTECHNOLOGY ON THE ROAD
Active Vocabulary:

to inspire HaJAUXaTH to gain a foothold 3aKpIMTUTHCS
performance MIPOAYKTUBHICTD ramp rip 301TbIIICHHS
appealing pUBAOTUBUI Obstacle nepenoxHa, 3aBajaa
density MIUJIBHICTE, TIUTOMA Bara | Powder MOPOLIOK

issue MIUTaHHS Sufficiently JOCTaTHBO
proprietary MaTeHTOBAHUM Fleet napk (Harp. MaliuH)
to incorporate 00’ennyBaTH, BKirodatd | Plentiful OaraTuii Ha OCh



surface MIOBEPXHS to intend 30upaTHCs
. . 1 KOMEHaJIbHE
vehicle TpaHCIOPHHMIA 3aci0 Utility .
HiANPHEMCTBO
to meet the . ) (bYHT Ha KBaapaTHHHA
) 3aJJ0BOJILHUTH 1TOTpeOy | psi = pound per square inch .
requirement JIOUM
to evaluate OLIIHIOBATH Hurdle nepenKoaa

The astronomical price of gas this summer inspired me to look at how nanotechnology might help reduce the

cost of driving. I identified two rays of hope: better batteries for cars powered by electricity and hydrogen fuel cells.
Electric or Hybrid Cars

Electric and hybrid cars are becoming more popular given the cost of a tank of gas. Work by nanotech
companies such as Altair Nanotechnologies and A123Systems to improve the performance of lithium ion batteries
may make electric cars even more appealing. Lithium ion batteries have a higher power density than the nickel metal
hydride batteries currently used in electric and hybrid cars. Using lithium ion batteries you can store the same amount
of power in a lighter weight, smaller package. Also lithium ion manufacturers project that their batteries will last about
ten years, about four years longer than nickel metal hydride batteries.

However previous generations of lithium ion batteries were slower to charge and had safety issues much
publicized when batteries in laptop computers caught fire. Nanotechnology companies have changed the material used
in the lithium ion battery electrodes. Each has used its own proprietary material composition both to reduce the risk of
the battery catching fire and to incorporate the ability of a nanostructured surface to provide faster charge transfer
between the chemicals in the battery and the electrodes'..

It appears that the efforts of these companies will result in improved hybrid and electric cars, with some
becoming available in 2008. Batteries from Altair are being used in electric vehicles made by Phoenix Motorcars.
Currently these are only being sold for use in corporate fleets but should be available to consumers in 2008. Batteries
from A123Systems, as well as other lithium ion battery manufacturers, are being evaluated by GM for use in Saturn
hybrids.

Once these nano-enhanced lithium ion batteries pass evaluations by GM and other car manufacturers, electric
or hybrid cars can be produced that will have higher performance than cars using nickel metal hydride batteries or the
same performance while using smaller/lighter batteries.

Of course for hybrid or electric cars that use nano-enhanced lithium ion batteries to gain a foothold the
batteries will also have to come down in price and ' be manufactured in large numbers. It will be interesting to see how
battery manufacturers manage the manufacturing ramp up if the demand for these batteries increases both for
electronic devices, such as laptop computers, and cars.

Those Elusive Hydrogen Fuel Cells

You may have heard talk about hydrogen fuel cells powered cars replacing gasoline powered cars, but don’t
hold your breath. The major obstacles to widespread use of hydrogen fuel cell powered cars in the next few years are
the lack of a network of hydrogen fuel stations and the need for lightweight, safe hydrogen fuel tanks.

Researchers are developing hydrogen fuel tanks based upon absorption of hydrogen in solid materials (such as
the metal hydride powder that a company named EDC Ovonics is using), carbon or other materials, that are
sufficiently safe, lightweight, fast to refuel, and inexpensive to meet the requirements of mass market cars.

Widespread usage of cars powered by hydrogen fuel cells won’t happen until refueling stations become as
plentiful as your neighborhood gas station. Currently there are only a few hundred hydrogen fueling stations around



the world, many intended to be used by a few demonstration vehicles within eco- minded transit bus systems or part of
a commercial or utility fleet. Even California only has 24 hydrogen refueling stations at this time.

One of the basic challenges in establishing these stations is deciding how to refill the hydrogen tank in a car. A
6000 psi hydrogen supply is used to fill the high pressure gas cylinders used on many demonstration vehicles. On the
other hand, a 1500 psi hydrogen supply is used to till the cylinders made by EDC Ovonics; that store hydrogen in a
solid.

The California Fuel Cell Partnership, a coalition between industry and government is planning to establish a
standard fuel delivery method over the next 5 years before they can begin to build a network of hydrogen fuel stations.

These hurdles mean that hydrogen fuel cell powered cars won’t be your way soon leaving high gas prices next
summer. In fact, the Department of Energy’s Hydrogen Program is estimating the start of mass market usage of
hydrogen fuel cell cars around 2020.

Exercise 1. Give synonyms to the following words from the text:
price, to reduce, to improve, to store, manufacturer, issue, to change, ability, to enhance, demand, increase,
fast, plentiful, around the world, method, in fact.

Exercise 2. Say whether these statements are TRUE or FALSE using the words: sure, of course,
certainly, quite right, absolutely true if y ou agree, and certainly not, nothing of the kind, by no means, not
exactly if you don’t. Example: a) Electrons are negatively charged. - Quite right, b) The Earth has a form
of a cube. - Nothing of the kind. It has a form of a sphere.

1. Lithium ion batteries are used in hydrogen powered cars. 2. Lithium ion batteries can last more than 5 years.
3. Lithium ion batteries caused fire in laptop computers. 4, Nanotechnology companies have changed the material of
which the case of the lithium ion battery was made. 5. General Motors approved the use of the lithium ion batteries in
their cars. 6. Nickel metal hydride batteries are more effective than lithium ion batteries. 7. Hydrogen fuel cells
powered cars are not used widely today mainly because they are very expensive. 8. To produce hydrogen fuel tanks
researchers use solid materials and carbon. 9. Today there are more than 5 thousand hydrogen fueling stations around
the world.

Exercise 3. Try to explain in English the meaning of the following words:

electricity, a tank, a computer, a consumer, to talk, hydrogen, fuel, a market, a year, a price.
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UNIT 3.10
NANOTECHNOLOGY IN SPACE

Nanotechnology may hold the key to making spaceflight more practical. Advancements in materials to make
lightweight solar sails and the cable for the space elevator could significantly cut the cost of reaching orbit and
traveling in space, as well as dramatically reducing the amount of rocket fuel used. Also new materials, along with
nanosensors and nanorobots could improve the perform ance of spaceships, spacesuits and equipment used to explore

planels and moons, making a big difference on the “final frontier.?

Nanotechnology Fueling Rockets

The space elevator is a device that will dramatically reduce the cost of sending cargo into orbit. Like any
elevator the space elevator will have a cable, however it will need to be stronger than any existing cable. Roughly
90,000 kilometers long, the space elevator cable will probably be made from carbon nanotubes. It will be anchored at
the top to an asteroid (called the counterweight) in orbit around the earth, and at the bottom by an anchor station,



perhaps floating in the ocean similar to a drilling rig.

This device would eliminate the need to use rocket fuel, and dramatically reduce the cost of sending cargo into
orbit (about 95% of the weight of the space shuttle at blast off is rocket fuel). Instead, solar cells on space elevator cars
would convert light from a laser beam mounted on the anchor station into electricity to drive the car up or down the
cable like a vertical monorail.

While there are some engineering challenges, to me the most intriguing of which is actually stringing this
90,000 kilometer cable between the anchor station in the ocean and the counterweight fisteroid in orbit, steps are
underway to address these challenges. A report by NASA’s Institute for Advanced Concepts gives a very good
introduction to the techniques necessary to construct the space elevator. Yearly competitions conducted by the
Elevator 2010 group are providing a focus for energetic minds to demonstrate prototypes with some substantial cash
prizes, totaling one million dollars in 2007.

Setting Sail in Space

Once you have people and cargo in orbit nanotechnology can be used to reduce the rocket fuel needed to
travel to the moon or planets. Just as sailboats are propelled by wind while cm the seas, spaceships can be propelled by
light from the sun reflected off of solar sails while travelling through space. That means that the only fuel required
would be during liftoff, docking, or landing.

However solar sails will have to be very large, spreading for kilometers, and very thin to keep their weight
low. That’s where nanotechnology enters the picture. Researchers at the University of Texas have used carbon
nanotubes to make thin, lightweight sheets that may replace the polymer sheets that have been experimented with to
date. While there are details still to be worked out (such as how to unfurl a thin, fragile sail in orbit, along with the
continual struggle to reduce weight) this method has great potential for reducing the amount of fuel needed to travel
between planets.

Building Better Engines

For those times when spacecraft need engines there’s a type of engine called ion thrusters that uses less fuel
than chemical rockets. Unlike chemical rockets, which push a spaceship by burning fuel and expelling the resulting hot
gasses ion thrusters use electricity gathered from solar cells to generate electric fields that push ions away from the
spaceship.

Researchers at the University of Michigan have developed ion thrusters that use MEMS devices to accelerate
charged nanoparticles. This Nanoparticle Field Extraction Thruster or NanoFET is designed to allow it to last longer
than other types of ion tlirusters and allow multiple NanoFETs to be clustered together. This could simplify the job of
spacecraft engineers by allowing the same thruster design to be used on spacecraft over many different missions just
by changing the number of NanoFETs mounted on the spacecraft.

How Nanotechnology Cam Improve Spaceships

Regardless of how fuel efficient propulsion systems are, it’s still important to make spacecraft lightweight.
Researchers are investigating nanotube composites from which they can manufacture strong and lightweight skin and
structural members for spacecraft. However this is just the start of how nanotechnology could change the way that
spaceships are made. NASA has included a concept called self healing spaceships in their 2030 nanotechnology
roadmap. Just as your skin heals a small puncture wound NASA is looking to nanotechnology to provide a way for the
skin and structural components of a spaceship to seal up damage from meteors that strike the spaceship.

NASA is also planning to use nanosensors to improve the monitoring of spaceship systems such as life
support. The ability of nanosensors to quickly report changed levels of trace chemicals in air could be very useful to
keeping life support systems working correctly in a spaceship’s closed system. A longer term proposal is to place
nanosensors throughout the skin of a spacecraft to act like nerve endings in your skin. When a particular region of the
spacecraft skin becomes stressed or damaged, the mam computer is alerted to take action and alter the spaceship’s



course, just as you would jerk your hand away from a hot stove.
What the Well Dressed Astronaut Will Wear

Occasionally astronauts have to leave their spaceships, so researchers at Northeastern University and Rutgers
University propose that we protect the astronauts by including layers of bio-nano robots in their spacesuits. The outer
layer of bio-nano robots would respond to damages to the spacesuit, for example to seal up punctures. An inner layer
of bio-nano robots could respond if the astronaut was in trouble, for example by providing drugs in a medical
emergency.

The term “bio-nano robots” comes from the use of biological; molecules to provide portions of the robots
mechanism. For example, proteins have mechanisms to travel within a body that enable it them to work as a motor for
a nano robot. These proteins could be connected to carbon nanotubes that link parts of the nano robot together. When
you think about it, this idea is just like harnessing a horse to a cart as the nano robots hitch a ride on the proteins.
There’s a lot of development work to be done, but it will be interesting to see how these self-healing suits turn out.

UNIT 3.11
NANOTECHNOLOJRY IN THE FOOD INDUSTRY

Nanotechnology is having an impact on several aspects of the food industry, from how food is grown to how
it is packaged. Companies are developing nanomaterials that will make a difference not only in the taste of food, but
also in food safety, and the health benefits food delivers.

Nanomaterials in Food Packaging

Use of nanomaterials in food packaging is already a reality. One example is bottles made with
nanocomposites that minimize the leakage of carbon dioxide out of the bottle; this increases the shelf life of carbonated
beverages without
having to use heavier glass bottles or more expensive cans. Another example is food storage bins with silver
nanoparticles embedded in the plastic. The silver nanoparticles kill bacteria from any food previously stored in the
bins, minimizing harmful bacteria.

There are other food packaging products currently under development. For example nanosensors in plastic
packaging can detect gases given off by food when it spoils and the packaging itself changes color to alert you to food
gone bad. Plastic films are being developed that will allow the food to stay fresher longer. These films are packed with
silicate nanoparticles to reduce the flow of oxygen into the package and the leaking of moisture out of the package,

Nanoserisors are being developed that can detect bacteria and other contaminates such as salmonella on the
surface of food at a packaging plant. This will allow for frequent testing at a much lower cost than is incurred by
sending samples to a lab for analysis. This point-of-packaging testing, if conducted pro perly, has; the potential to
dramatically reduce the chance of contaminated food reaching grocery store shelves.

There are also nanosensors being developed to detect pesticides on fruit and vegetables. While this would be
useful at a packing plant I’'m anxiously waiting for the handheld version so I can check out the apples and grapes in my
local grocery store!

Nanomaterials Changing Food Characteristics

Nanopaiticles are being used to deliver vitamins or other nutrients in food and beverages without affecting the
taste or appearance. These nanoparticles actually encapsulate the nutrients and carry them through the stomach into the
bloodstream. For many vitamins this delivery method also allows a higher percentage of the nutrients to be used by the
body because, when not encapsulated by the nanoparticles, some nutrients would be lost in the stomach.

Research is also being conducted to develop nanocapsules containing nutrients that would be released when



nanosensors detect a deficiency in your body. Basically this research could result in a super vitamin storage system in
your body that gives you just what you need, when you need it.

Nanomaterials are being developed to improve the taste, color, and texture of foods. For example “interactive”
foods are being developed that would allow you to choose which flavor and color a piece of food has. The idea is that
nanocapsules that contain flavor or color enhancers sit in the food waiting until a
hungry consumer triggers them. The method hasn’t been published, so it will be interesting to see how this particular
trick is accomplished.

Finally, nanoparticle emulsions are being used in ice cream and various spreads to improve the texture and
uniformity.

Nanotechnology in Agriculture

Researchers are working on pesticides encapsulated in nanoparticles; these only release pesticide in an insect’s
stomach, which minimizes the contamination of plants themselves.

Another development being looked at is a network of nanosensors and dispensers throughout a food crop. The
sensors, recognize when a plant needs nutrients or water, before you could see any sign that the plant is deficient. The
dispensers then release fertilizer, nutrients, or water as needed, optimizing the growth of each plant in the field one by
one.

Regulation of Nanotechnology in the Food Industry

While there are lots of opportunities for using nanotechnology to improve food production, packaging, and
quality, there is also some concern about how this will play out. For example the organizers of the Joint Symposium
on Food Safety and Nutrition, organized by the Central Science Laboratory in the UK and the Joint Institute for Food
Safety and Applied Nutrition at the University of Maryland, have chosen to focus their 2007 symposium on
Nanotechnology in Foods and Cosmetics. They feel that nanotech materials both have “the potential for use in a vast
variety of products and may pose new and unique safety issues.”

In its February, 2007 meeting the European Food Safety Authority Regulatory agency announced that it was
forming a scientific panel to conduct a risk assessment of nanoparticles in food and food packaging. This panel should
be able to draw input and expertise from across Europe. For example, Denmark’s National Food Institute is working
on a project to gather toxicology information on nanoparticles and the UK Food Safety Authority has put together a
report that provides “an outline of potential areas for future regulation relating to the use of nanotechnology and
nanomaterials in foods”.

In August 2006, the U.S. Food and Drug Administration (FDA) formed a Nanotechnology Task Force with
goals that include: 127

Evaluate the effectiveness of the agency’s regulatory approaches and authorities to meet any unique challenge
that may be presented by the use of nanotechnology materials in FDA-regulated products.

Explore opportunities to foster innovation using nanotechnology materials to develop safe and effective drugs,
biologies, and devices, and to develop safe foods, feeds, and cosmetics.

While the regulatory agencies may be making these efforts a little late, because some products are already
available and development has been started on many more, we can hope that current discussions will help consumers
to benefit from improved and safe food products with a minimum of controversy.

UNIT 3.12
CHEMOTHERAPY: NANO MEDICAL CURES COMING CLOSER?

In updating my Nanotechnology in Medicine page recently, I noticed that several efforts to use
nanotechnology in medicine have moved from the realm of research papers to the pre-clinical or clinical testing stage.



For example, Cytlmmune has published the preliminary results of a phase 1 clinical trial of a targeted chemotherapy
treatment method. They use gold nanoparticles attached to a molecule of a tumor-killing agent called tumor necrosis
factor alpha (TNF) as well as a molecule of Thiol-derivatized polyethylene glycol (PEG-THIOL), which hides the
TNF bearing nanoparticle from the immune system. The PEG- THIOL allows the nanoparticle to flow through the
blood stream without being attacked. The combination of a gold nanoparticle, TNF and PEG-THIOL is named
Aurmine.

The nanoparticle carrying the TNF tends to accumulate in cancer tumors but does not appear to accumulate in
other regions of the body, which limits the toxic effects of TI'IF on healthy cells. Cytlmmune uses a combination of
two techniques to target the TNF-carrying nanoparticle to cancer tumors. First,' the nanoparticle is designed to be too
big to exit most healthy blood vessels, however some blood vessels located at the site of tumors are leaky, allowing the
nanoparticle to exit the blood vessel at the tumor site. The second technique involves the TNF molecules binding to the
tumor.

The fact that they had to get all these details right, determine the right size, a way to hide the nanoparticle from
the immune system as well as choosing a targeting molecule to bind to the: cancer turmor, gives you some idea as to
why it has taken a while to go from research concept to clinical testing.

TNF has been shown to be most effective when administered with other chemotherapy drugs.Therefore, now
that the phase 1 trial involving 16 patients is over, Cytlmmune is planning a phase 2 trial with Aurmine combined with
other chemotherapy drugs. They are also pierforming pre-clinical testing of another combination in which TNF, PEG-
THIOL and a chemotherapy drug called paclitaxel is bound to the surface of the nanoparticle. Three other treatments
are under development using nanoparticles combined with TNF and other chemotherapy drugs. It will take a while to
bring these treatments through all the phases required for qualification with the FDA, however it is exciting that they
have progressed from the realm of research papers to trials that will lead to targeted treatment for patients.

UNIT 3.13
NANOTECHNOLOGY AIDS DELIVERY OF DRUGS IN PATIENTS

If your drug use consists of an occasional aspirin, you may not see the need for serious work on drug delivery.
But if you were diabetic, having to inject insulin several times a day, or a cancer patient experiencing debilitating side
effects from your treatment, the benefits of improved drug delivery could change your life.

Perhaps the most publicized use of nanotechnology in drug delivery under development is the use of nanoparticles to

deliver drugs to cancer cells. However, that’s just the tip of the drug delivery i ceberg: there are a number of other ways

that nanotechnology can make the delivery of drugs more efficient and potentially less unpleasant for the patient.
Destroying Cancer without Side Effects

Several companies and universities are working on developing nanoparticles that seek out cancer cells and
des'trcy them while causing minimal harm to healthy cells. NanoBioDrug from Nanobiotix are nanoparticles with
molecules on the surface that are attracted to certain types of diseased cells. Researchers at Harvard Medical School
have shown that nanoparticles with a particular RNA strand on their surface are attracted by prostate cancer cells, for
example. Once the nanoparticles are concentrated in the diseased cells, the material in the core of the nanoparticle is
activated by a signal which could be delivered by an MRI, ultrasound, or laser light.

The mechanism of killing the diseased cell varies. For example, if the magnetic signal from an MRI is used
with a nanoparticle whose core is iron oxide, the magnetic signal moves each nanopaiticle and physically stirs up the
insides of the cell, thereby destroying it. If an ultrasound signal is used, the core of the nanoparticle could contain
chemicals that are released by the signal. At this point in time, studies of the effectiveness of NanoBioDrugs on cancer
in large animals are currently underway.



Getting Rid of Those Needles

Many drugs are injected, rather than being taken in pill form, because they can be destroyed by acids in the
stomach. BioDelivery Sciences International has developed a method whereby drug molecules are contained in
particles called nanocochleate. These particles protect the drug from stomach acid. When the nanocochleate particles
reach the blood stream, they fuse with cells, releasing the drug into one cell and then head ing off to do the same with
other cells.

BioDelivery is conducting pre-clinical studies of the first drug to use this method, a fungal infection-fighting
drug that is currently delivered by injection. In similar work a university in Taiwan, the National Tsing Hua University,
has been successful in delivering insulin in studies with laboratory rats. The insulin molecule is encapsulated in
nanospheres made from a polymer called chitosan, and delivered orally. If all goes well, this pill form of insulin will be
a godsend to millions of diabetics worldwide.

Stopping the Common Cold in its Tracks

But what about the holy grail of medical breakthroughs, preventing the common cold? NanoBio Corporation
may just have found a way to use nanosized antimicrobial droplets, called nano emulsions, to head your next cold off
at the pass. The key to helping you avoid catching a cold or the flu is the longevity of die nanoemulsions; they can stay
in your respirator)' tract for several hours and continue to kill viruses while having no discemable side-effects. If you,
like me, dislike hanging out in groups during cold or flu season, keep a watch on this research and hope it gets into
clinical trials and through the approval process soon.

NanoBio and the University of Michigan are also developing a variety of vaccines that use nanoemulsions.
These vaccines would be applied with a nasal swab rather than by injection, and would not require refrigeration.

Going Skin Deep

Novavax, Inc. encapsulates drugs in emulsion nanoparticles (called micellar nano particles) that transport a
drug through the skin. You spread the emulsion on your skin like a lotion. This method avoids passing the drug
through your stomach with associated side effects. The emulsion provides a reservoir of the drug just under the surface
of your skin from which the drug can continue to spread into your bloodstream, maintaining stable levels of the drug
over time.

An estrogen replacement therapy lotion using micellar nano particles is already on the market and a
testosterone therapy lotion is under development. Novavax now seems to be focused on vaccines and is licensing the
micellar nano particles technology. The technique may eventually be used across a range of products such as
hormones, pain killers, and allergy relief.

2Making the Daily Dose Obsolete

pSivida Limited has a drug delivery product called BioSilicon. This is a silicon particle riddled with nano-
sized pores. Tire drug to be delivered is loaded into the pores and as the silicon particle dissolves, the drug is released.
pSivida can customize the size and porosity of silicon particles to control the time it takes them to dissolve. BioSilicon
may be used in implants under the skin that could release a drug over days, weeks or months.

UNIT 3.14
TUNNELLING TO THE BEGINNING OF TIME

The Large Hadron Collider
The LHC (Large Hadron Collider) is an international project, in which the UK has a leading role. The LHC is
asking some Big Questions about the universe we live in.



How did our universe come to be the way it is?

The Universe started with a Big Bang - but we don’t fully understand how or why it developed the way it did. The
LHC will let us see how matter behaved a tiny fraction of a second after the Big Bang. Researchers have some ideas of
what to expect - but also expect the unexpected!

What kind of Universe do we live: in?

Many physicists think the Universe has more dimensions than the four (space and time) we are aware of. Will the
LHC bring us evidence of new dimensions?

Gravity does not fit comfortably into the current descriptions of forces used by physicists. It is also very much
weaker than the other forces. One explanation for this may be that our Universe is part of a larger multi dimensional
reality and that gravity can leak into other dimensions, making it appear weaker. The LHC may allow us to see
evidence of these extra dimensions - for example, the production of mini-black holes which blink into and out of
existence in a tiny fraction of a second.

What happened in the Big Bang?

What was the Universe ma de of before the matter we see around us formed? The LHC will recreate, on a
microscale, conditions that existed during the first billionth of a second of the Big Bang.

At the earliest moments of the Big Bang, the Universe consisted of a searingly hot soup of fundamental
particles - quarks, leptons and the force carriers. As the Universe cooled to 1000 billion degrees, the quarks and gluons
(carriers of the strong force) combined into composite particles like protons and neutrons. The: LHC will collide lead
nuclei so that they release their constituent quarks in a fleeting ‘Little Bang’. This will take us back to the time before
these particles formed, re-creating the conditions early in the evolution of the universe, when quarks and gluons were
free to mix without combining. The debris detected will provide important information about this very early state of
matter.

Where is the antimatter? The Big Bang created equal amounts of matter and antimatter, but we only see matter

now. What happened to the antimatter?’
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Every fundamental matter particle has an antimatter partner with equal but opposite properties such as electric
charge (for example, the negative electron has a positive antimatter partner called the positron). Equal amounts of
matter and antimatter were created in the Big Bang, but antimatter then disappeared. So what happened to it?
Experiments have already shown that some matter particles decay at different rates from their anti-particles, which
could explain this. One of the LHC experiments will study these subtle differences between matter and antimatter
particles.

Why do particles have mass?

Why do some particles have mass while others don’t? What makes this difference? If the LHC
reveal particles predicted by theory it will help us understand this.

Particles of light (known as photons) have no mass. Matter particles (such as electrons and quarks)



do - and we’re not sure why. British physicist, Peter Higgs, proposed the existence of a field (the Higg’s
Field), which pervades the entire Universe and interacts with some particles and this gives them mass. If
the theory is right then the field should reveal itself as a particle (the Higg’s particle). The Higg’s particle
is too heavy to be made in existing accelerators, but the high energies of the LHC should enable us to
produce and detect it.

What is our Universe made of?

Ninety-six percent of our Universe is missing! Much of the missing matter is stuff researchers have called
‘dark matter’. Can the LHC find out what it is made of?

The theory of*supersymmetry’ suggests that all known particles have, as yet undetected,
‘superpartners’. If they exist, the LHC should find them. These ‘supersymmetric’ particles may help
explain one mystery of the Universe - missing matter. Astronomers detect the gravitational effects of large
amounts of matter that can’t be seen and so Is called ‘Dark Matter’. One possible explanation of dark
matter is that it consists of supersymmetric particles.
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