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INTRODUCTION

HapuanpHuii MOCIOHUMK MNpPH3HAYECHUM MJI1 CTYACHTIB O10TEXHOJOTIYHUX Ta
0101HXEHEPHUX CHEIIaIbHOCTEH, SAKi MPOJOBXKYIOTh BUBUCHHS AHTJIINCHKOI MOBH
Ha OCHOBI KOMIIETCHIIIH, OTPUMaHUX Yy CEPEAHIN KO, 1 MOXKYTh OYTH YMOBHO
pO3JIlJICH] Ha 2 YaCTHUHH.

[lepma yacTuHa - BBiAHA, BOHA BKJIIOYaE B ce0€ TEKCTU O3HAHOMYOTO
XapakTepy, Kl HE MaroTh CKJIQJHUX T'pPaMaTUYHUX KOHCTPYKIINA Ta CHeliaIbHUX
TepMiHiB. [X METOI0 € MOBTOPUTH, aKTUBI3yBaTH i CUCTEMAaTH3yBaTH BiKe HAsBHI
3HAHHS CTYIEHTIB.

BianoBigHo, Apyra yacThHA Mae OUIBIN CKJIQJHI TpaMaTHYHI KOHCTPYKIII Ta
cHeniaigi3oBaHuil CIOBHUKOBHMM 3amac. Llg yactuHa mpodeciiiHo opi€eHTOBaHA 1
BKJIIOYa€ B cebe Temu, Kl Oe3nocepeHbO BUBYAIOTHCS  CTYACHTAMHU
O10TEXHOJOTTYHHX 1 010JIOTTYHUX CIICIIaTbHOCTEH Ha PiAHINA MOBI.

OCHOBHUM 3aBIaHHSIM € JIOCATHEHHS HAOyTTA CTyJIeHTaMHd HaBUYOK
MPAKTUYHOTO BOJIOIHHS aHTIIMCHKOIO MOBOIO, TOOTO KOMIIETEHTHE BUKOPUCTAHHS
MOBU BUITYCKHHKAaMU BUILMX HABYAJIBHMX 3aKJIA/IIB B 1X MPAKTUYHIN JTISTIBHOCTI.

Jlanuii  MOCIOHMK  MICTUTh  JIGKCHUKO-TpAaMaTUYHUN  Marepian i
npodeciitHoro Ta MoOyTOBOrO CHIJIKYBAaHHS Ta YWTAaHHS HAYKOBOI JIITEpaTypH,
crpusic (HOpMyBaHHIO y MaillOyTHIX (axiBLIB YMIHHS MpalOBaTH CAMOCTIHHO
(peepyBaHHs Ta aHOTYBaHHS) 3 HAYKOBO-TIOMYJISIPHUMH Ta HAYKOBUMHU TEKCTaMH,
(bopMye HAaBUYKH HAYKOBO-TEXHIYHOIO MEPEKIIALIY.

B KOXXHOMY pO3Ai/i MPOMOHYETHCSI HOBA JIEKCHUKA 1 TEPMIHU, BIPABHU 100
BUKOPUCTAaHHA TPO(DECIHOI JIEKCUKH, PO3YMIHHS TEKCTy Ta PO3IIUPEHHS
KpYTro30py CTYACHTIB, BIIPABH JJII PO3BUTKY HABHYOK YHTAHHS, TBOPYI 3aBIaHHS
Ta 3aBJaHHS JJI1 PO3BUTKY HABUUYOK MUCHMA.

Po3ninu cknamaroThCs 13 3arajibHUX TMHTaHb, OCHOBHOTO TEKCTYy Ha TEBHY
TEMAaTHUKY, Py BIpaB, M0 CHPHIIOTH PO3MIMPEHHIO Ta 3aKPITUICHHIO aKTHBHOTO

CJIOBHUKOBOI'oO  3ariacy, BMIHHS TOBOPUTH, PO3BUTKY MOHOJIOTIYHOI'O  Ta



niajgorigHoro MoBJieHHs. KiHIleBwii eram poOOTH 3 TEKCTOM - Iie, K MPaBUIIO,
BIIPABU HA 33J1aHy TEMY 3BUKOPUCTAHHS HOBOTO JICKCHYHOTO MaTepiay.

Jlami 3anmpomnoOHOBAaHO Psiji BIpaB JJisi MOBTOPEHHS IpaMaTtuku. ['pamMatuyHi
BIIPAaBM YMHUCHO BHKOPHCTOBYIOTH OUIBII MPOCTHHA 1 1HOAI HE TOB’S3aHHUM 13
poeciiiHO0 JIEKCUKOIO CIOBHMKOBHUHM 3amac, 100 CTYIEHTH MOTJIM TOBHICTIO
CKOHIIEHTPYBATHUCS TUIbKU HA TPAMaTUYHUX KOHCTPYKIIISIX.

KoxHu#i po3/iia Takok MICTUTh JOJATKOBUN TEKCT, IO BIAMOBIAA€ OCHOBHIN
TeMi, 1 psii 3aBJaHb J0 HHOTO. B KiHIII KOXXKHOTO PO3JILITY 3allpONOHOBaHI TBOPUI
3apnaHHs. Lle MoxxyTh OyTH Takl 3aBllaHHS SIK MPE3EHTAIlisl, JUCKYCId, pO3poOKa
MPOEKTy abo poJiboBa rpa. Taki 3aBIaHHs 0COOJIMBO MOJI00AIOTHCS CTYACHTAM, TaK
SK BOHM IMITYIOTb XUTTEBI CHUTYyallli Ta 3aKpiIUIIOIOTh CIOBHUKOBHUM 3amac y
IrpPOBOMY BUTJISIL.

Ha nonatok 10 ayniuTOpHUX 3aHATH nepeadadaeTbes 000B'sI3K0Ba CaMOCTIHHA
Mo3aayIuTopHa poOOTa CTYACHTIB, IO BKJIIOYAE€ BUKOHAHHS JIOMAalTHHOTO
3aBJaHHSA, YUTAaHHS  JOJATKOBOi  JTEpaTypW, CTBOPEHHS  TIPE3CHTAIlH,

JOCITTHUIIBKOT pOOOTH, HAITMCAHHS aKaJIEeMIYHOTO €Ce TOIIIO.



Unit 1
| AM BIOTECH STUDENT

1. Read and translate the text.

BIOTECHOLOGIST’S FAVORITE THINGS

Studying of biotechnology is a very high priority with me, especially as |
dreamt to study biology and chemistry in complex from my childhood. So there’re
times when | break my agenda, go absolutely crazy and escape to my laboratory
and work for the whole day without food and sleep. | really enjoy researching of
undiscovered things. I’ve got a superb laboratory — over 200 various chemical
devices as well as chemicals itself — so you can guess that | just adore making
experiments. | really like the entire content of my laboratory — all these tubes,
shakers, washers, automatic dispensers and photocolorimeters. Ever since | was
young I’ve loved looking at chemical reactions. I’'m very fond of rats and mice —
I’ve got two white mice at home, Arethna and Flossie. | like outstanding scientists
and | read their works on brilliant biotechnology. | watch scientific programs on
the television, as well. Some of them are wonderful. Also on my list of likes must
be Jamaica. | love going on holiday and | go back there as often as I can. | can find
many new interesting species of flora and fauna there.

| tend to wear white overall — maybe because I couldn’t afford it when I was a
school pupil. I like wearing gloves and a mask, but I can’t stand gloves when they
are torn! One of my pet hates is when chemist’s shops don’t have gloves in my
size. I think that’s really awful.

There’re lots of other things I don’t like. I detest violence, and the idea of
nuclear war is very frightening indeed. | don’t mind being interviewed, but I get
annoyed when | get too much attention to my personality. | absolutely hate when

people say that biotechnology is a boring thing — such people promote ignorance.
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I’'m also not too keen on rude people and Australian soap operas — they are
dreadful.

ESSENTIAL VOCABULARY

agenda noun — a plan of things to be done or problems to be addressed e He
vowed to put jobs at the top of his agenda.

attractive adjective — having qualities or features which arouse interest.

awful adjective — very bad or unpleasant the place smelled awful.

brilliant adjective — exceptionally clever or talented.

dispenser noun — an automatic machine or container which is designed to
release a specific amount of something.

fond of adjective — having an affection or liking for e He was not too fond of
dancing.

ignorance noun — lack of knowledge or information.

outstanding adjective — exceptionally good.

overall noun — a loose—fitting coat or one—piece garment worn, typically over
ordinary clothes, for protection against dirt or heavy wear/

promote verb — support or actively encourage.

superb adjective — very good; excellent.

tube noun — 1) a long, hollow cylinder of metal, plastic, glass, etc. for holding
or transporting something, chiefly liquids or gases; 2) a rigid cylindrical container.

violence noun — behaviour involving physical force intended to hurt, damage,

or kill someone or something.

2. Write down things that a biotechnologist likes and find things that he dislikes.

3. Paraphrase the following using the Possessive Case.

Example: The son of our manager — our manager's son.

1) the clinic of Mr. Smith



2) adoll of the girls

3) the works of Rembrandt

4) atoy of the baby

5) ameeting of the employees
6) the bags of those women

7)  the orders of our boss

8) the books of the children

9) the cottage of my parents

10) a garage of her cousin

11) the mother of Kate and Mary
12) the children of my aunt Ann
13) the paintings by Picasso and Dali
14) the times of Ivan the Terrible
15) oil wells of Saudi Arabia.

4. Replace the nouns in the possessive case by the prepositional groups where
possible.
Example: He always takes his brothers' bocks. — He always takes books of his

brothers.

1) The only thing she wanted was to see her parents' house again.

2) No one could explain the young girl's behaviour at yesterday's supper.
3) Last Sunday's rugby match was disappointing. Our team lost.

4)  The boy was looking through a children's magazine.

5) After an hour's break we resumed our work.

6) At that time he lived in a little flat for economy's sake.

7) It was four and a half hours' ride.

8) Idon't like cow's milk.

9) He was puzzled by Ann and Peter's visit.

10) When Friday came, he was at his wit's ends.
9



11)

She dropped in at the chemist's to buy some aspirin.

5. Open the brackets and put the verb into the Present Simple or the Present

Continuous.

1) Be quiet, please. We (work) with electrophoresis’s camera and you (make) a
lot of noise.

2) He always (go) for a walk in the evening.

3) Where is Jack? — He (do) chromatography in the laboratory.

4)  She (cry). Is something wrong?

5) Inthe morning I (have) little time, so | (plan) my experiment in the evening.

6) A decade (describe) a period of ten years.

7)  Her brother-biochemists (work) in Canada at present.

8) She always (dream) but (do) nothing to realize her dreams.

9) He (be) so suspicious to me at the moment. | wonder why.

10) Hurry up, Jane! We all (wait) for you in laboratory.

11) Turn off the gas. Don't you see water in the tube (boil)?

12) The rats are still ill after experiment but they (get) better gradually.

13) Don't bother her. She (take) her Immunology lesson: she always (take) it in
the morning.

14) The living standards (change). So, every month equipment (get) more
expensive.

15) Tom and Mary (leave) for the Netherlands tomorrow.

16) | have just started Biochemistry courses. | (study) modification of proteins.

17) Mercury (boil) at 357.23 degrees Celsius.

6. Define if these sentences are correct.

1)
2)

| get up at seven in the morning.
I'm liking biochemistry.
10



3) He’s knowing interesting thing about biotechnology.
4) | think Mexico's a beautiful country.

5) Universities are staying open late in USA.

6) He's having a flat near the centre.

7) What are you thinking of Watson?

8) Peter's in the laboratory. He makes experiment.

9) What are you thinking about?

7. Translate the following sentences into English.

1) BiH X0auTh B 1a00paToOpiio ABiYi HA THXKICHb.

2) CTyaeHT NPOBOJIUTH CKCIICPUMCHT.

3) Bcs rpymna cHIuTh 3a CTOJIOM Ta 0OTOBOPIOE OTPUMaHI PE3yJIbTATH.
4)  Mu 30epiraeMo HeOe3MeYHI PSUOBMHHU Y BUTSDKHIN Tadi.

5) [HKOJM eJEeKTPOJIi3 TPUBAE BEChH JCHb.

6) BoHM piIKO MOMUJISIOTHCS B PO3PAXYHKAX.

7) CryneHt ine B yHIBEpCHUTET.

8) Bonu x0A5Th B 610I0TEKY KOXKCH JICHb.

9) XJIOMYUK BYMTHCA.

10) Bci m00IATh CrIOCTEpITaTH 3a XIMIYHUMU PEaKITiIMHU.

8. Form the general questions.

Example: My brother likes skating. — Does my brother like skating?

1) He translates a lot of letters into English.
2) I’m speaking on the phone.

3) Little children like to ask many questions.
4)  Now we are carrying out the experiment.

5) She spends a lot of time on her English.

11



9. Form the alternative questions.
Example: My brother likes skating. — Does your brother like skating or skiing?

Does your or his brother like skating? Does your brother or Pete like skating?

1) The film is exciting.

2) Thousands of people visit this international exhibition
3) He watches TV every day.

4) They are going to the country on Friday.

5) She is painting the walls.

10. Form the disjunctive questions.

Example: She comes home at 3 pm. — She comes home at 3 pm, doesn't she?

1) They are returning home next month.

2) We are buying a loaf of bread.

3) She opens the window every morning.

4) There is a theatre in the centre of the city.

5) lamright.

11. Form special questions and questions to the subject.
Example: | have my English classes twice a week. — How often you have your

English classes?

1) | carry on different experiments during my biology classes.

2) | prepared a big report about newest technologies for my genetics class.
3) My friend Pete was absent yesterday.

4) | have A for my chemistry exam?

5) I’m going home with my classmates.

6) Professor Farnsworth knows all about this topic.

12



Unit 2
FOOD AND NUTRITION

Do you like to eat in restaurants?
How often do you eat out? Is price a consideration when you go out?

Have you ever eaten in a restaurant alone? Did you enjoy it?

1. Read and translate the text.

YOU ARE WHAT YOU EAT

All living things need food to sustain life. Plants can make their own food
from soil, water, and sunshine. Animals eat either other animals or plants. Human
beings eat all kinds of different foods from animal and plant sources, depending on
what is available where they live and sometimes, too, on the restrictions of
religious customs. Food supplies nutrients, the substances needed by the body for
life and growth. They are proteins, fats, carbohydrates, vitamins, minerals, and
water. A healthy balanced diet must consist of all six. In prehistoric times people
ate what they could find by hunting and gathering wild plants. Later they learned to
keep animals and grow cereals and vegetables. Settled communities then became
established. The plants that were cultivated were the plants that grew naturally in
any particular climate.

Nutrition is the process by which plants and animals take in and use food.
Food is needed to keep the body running smoothly. It provides energy for work.

The building material for muscles, bones, and blood comes from food. You
cannot have a healthy body without healthy eating and drinking. Not enough of
some foods, or too much of others, can lead to illness.

Experts on nutrition are called nutritionists. The food and drink you take in
are called your diet. (This word is sometimes used in another way, to mean eating
less food than normal in order to lose weight, as in "going on a diet".) A person's

13



diet is so important because growth and health depend on it. Dieticians are people
with knowledge of special diets (dietetics), such as those used for sick people in
hospital. We should never forget that across the world 40 million people die each
year from starvation and the diseases it brings. Fifteen million of them are babies
and young children. For the millions more who suffer from malnutrition (not
enough of the right foods), healthy eating is out of the question. It is hard enough
just to stay alive.

The body needs many different nutrients. These are various substances
necessary to provide energy and the materials for growth, body-building, and body
maintenance. Every day millions of cells in the body die and must be replaced by
new ones. Not all foods contain all nutrients. So it is not just the quantity of food
eaten that is important, but also the variety. People who have enough food
available may still become ill because they are eating too much of one kind of food
and not enough of another. To stay healthy, we need to eat a balanced diet. This
means a diet containing the right proportions of the main nutrients: carbohydrates,
proteins, fats, fiber, minerals, vitamins, and fluids. Many foods are a mixture of
these basic nutrients.

A balanced diet also contains enough energy (in the form of food) to power
the chemical reactions of living. Some people worry that a vegetarian diet will be
short of protein, but this is not the case. Plenty of protein can be obtained from the
great variety of nuts, seeds, pulses, cereals, and soy products (such as tofu) which
are now widely available, and from eggs and milk products. It was once thought
that plant proteins were inferior to animal proteins, being deficient in some amino
acids. It is now known that a mixture of plant proteins complement one another.

For example, a shortage of an amino acid in one plant food, such as pulses, is
counterbalanced by an excess of that amino acid in a different plant food, such as a
cereal. Protein combinations such as beans on toast, rice and lentils, bean stew with
pot barley, oats and nuts (as in muesli), provide very high quality protein. All other
nutrients are present in adequate quantities in the lactovegetarian diet. If dairy

products are not eaten, a supplement of vitamin B12 becomes essential.
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Many vegetarian foods are fortified with this vitamin (yeast extracts, some
soy milks, some breakfast cereals, and so on). Vegetarians obtain iron from dried
fruit, leafy green vegetables, wholemeal flour, pulses, oats, nuts, and brown rice.
They obtain calcium from cheese, nuts, sesame seeds, leafy green vegetables, and
soy. Vegetarians have been responsible for the invention of foods such as peanut
butter; cornflakes, muesli, and high-protein vegetable foods made to taste like

meat.

ESSENTIAL VOCABULARY

amino acid noun — a simple organic compound containing both a carboxyl
and an amino group e Amino acids occur naturally in plant and animal tissues and
form the basic constituents of proteins. There are about twenty common amino
acids, of which the simplest is glycine.

bone noun — any of the pieces of hard whitish tissue making up the skeleton
in humans and other vertebrate.

carbohydrate noun — any of a large group of organic compounds occurring in
foods and living tissues and including sugars, starch, and cellulose. They contain
hydrogen and oxygen in the same ratio as water (2:1) and typically can be broken
down to release energy in the animal body.

cereals noun — a breakfast food made from roasted grain, typically eaten with
milk e 4 bowl of cereal.

dairy noun — milk and milk products collectively.

diet noun — the kinds of food that a person, animal, or community habitually
eats.

disease noun — a disorder of structure or function in a human, animal, or
plant, especially one that produces specific symptoms or that affects a specific
location and is not simply a direct result of physical injury e Bacterial meningitis

IS quite a rare disease.
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fat noun — any of a group of natural esters of glycerol and various fatty acids,
which are solid at room temperature and are the main constituents of animal and
vegetable fat.

fiber noun — a thread-like structure forming part of the muscular, nervous,
connective, or other tissue in the human or animal body e There were degenerative
changes in muscle fibres.

fluid noun — a substance that has no fixed shape and yields easily to external
pressure.

malnutrition noun — lack of proper nutrition, caused by not having enough to
eat, not eating enough of the right things, or being unable to use the food that one
does eat.

mineral noun — an inorganic substance needed by the human body for good
health.

nutrient noun — a substance that provides nourishment essential for the
maintenance of life and for growth e Fish is a source of many important nutrients,
including protein, vitamins, and minerals.

nutrition noun — the process of providing or obtaining the food necessary for
health and growth.

oats noun — the grain yielded by the oat plant, used as food

proteins noun — any of a class of nitrogenous organic compounds which have
large molecules composed of one or more long chains of amino acids and are an
essential part of all living organisms, especially as structural components of body
tissues such as muscle, hair, etc., and as enzymes and antibodies

shortage noun — a state or situation in which something needed cannot be
obtained in sufficient amounts.

soil noun — the upper layer of earth in which plants grow, a black or dark
brown material typically consisting of a mixture of organic remains, clay, and rock
particles.

starvation noun — extreme suffering or death, caused by lack of food e Over

three hundred people have died of starvation since the beginning of the year.
16



substance noun — a particular kind of matter with uniform properties A
steel tube coated with a waxy substance.

vitamin noun — any of a group of organic compounds which are essential for
normal growth and nutrition and are required in small quantities in the diet because

they cannot be synthesized by the body.

2. Give Ukrainian equivalents for the following words.

to sustain life, restriction, supply, nutrients, proteins, fats, carbohydrates,
vitamins, minerals, consist of, cereals, nutrition, take in, to keep the body running
smoothly, muscles, bones, blood, illness, starvation, substance, to provide, body
maintenance, replace, fiber, minerals, vitamins, fluids, chemical reaction, inferior,

deficient, mixture, complement, counterbalance, excess, supplement, essential.

3. Translate the sentences into English.

1) AMIHOKHUCIIOTH — OPTaHI4Hi CITOJYKH, Y MOJICKYJI SIKUX OJHOYACHO MiCTSAThCS
KapOOKCHUIIbHI Ta aMiHHI TPYIIH.

2) B n1060BoMy pallioHi JIrojieli 1 TBAPHH MEPEBaXKArOTh BYTJICBOIH.

3) XuiOHI Ta 311aKOBi 3epHOBI KYJIBTYpU BHPOIIYIOTHCS HAa BCIX KOHTHHEHTAaX
HAIO] IJIAHETH.

4)  Cost — 0WH 3 HalOAraTIIMX OUTKOM POCIMHHUX MPOAYKTIB XapuyBaHHS.

5) TonoayBaHHS — CTaH OpPraHi3My, BUKJIIMKAHUHA HEJOCTATHIM HAJIXOIKCHHSM B
OpraHi3M pe4oBUH HEOOX1THUX JUISl MATPUMAHHS TOMEOCTa3sy.

6) KoHuenTparis BiTaMiHiB B TKaHHHaX 1 1000Ba motpeda B HUX HEBEIUKA, ajic
Py  HEJOCTATHHOMY HAJXOJDKEHHI BITaMIHIB B OpraHi3M HACTYMAOTh
XapakTepHi HeOe3MeuH1 MaToJI0T1YH1 3MiHH.

7) Tlpum HenmoimnaHHi cioCTepiraeThes NeIilUT CHEPreTHYHOI MIHHOCTI 1K1, TAKOXK

JIIOJTMHI MOKE HE BUCTAaYaTH OLJIKIB, BITaMIHIB, MIKPOCJIEMEHTIB.

17



8)

9)

10)

JlieTn pi3HUX KyJAbTYp MOXYTh CYTTE€BO BIAPIZHATHCS 1 BKJIO4YAaTH abo
BUKJIIOYATH KOHKPETHI IPOAYKTH XapUyBaHHS.

MomnouHi TpPOAYKTH — TPOMYKTH XapuyBaHHS, BHUTOTOBIEHI 3 MOJIOKa
(KOpOB’SYOro Ta KO3540r0).

Boja 1 MiHepalibHI PEYOBUHHU PETYIIIOIOTH PI3HOMaHITHI (DYHKIIIT B OpraHi3mi,

ajie He € JpKepernaMu eHeprii.

4. Are the following statements true or false?

1)
2)
3)
4)
5)
6)
7)

8)
9)

10)

Human beings eat all kinds of different foods from animal and plant sources.
In prehistoric times people ate what they could find in the shop.

Nutrition is the process 'by which plants and animals take in and use food.
The building material for muscles, bones, and blood comes from fluid.
Experts on nutrition are called dieticians.

Every day millions of cells in the body die and must be replaced by new ones.
People who have enough food available may still become ill because they are
eating too much different kind of food.

Plenty of protein can be obtained from the meat.

If dairy products are not eaten, a supplement of vitamin B12 becomes
essential.

Vegetarians have been responsible for the invention of foods such as milk,

sugar, butter.

5. Divide the following words into two columns (countable and uncountable

nouns).

furniture, coffee, leaf, food, computer, list, blood, job, work, language,

country, advice, information, money, progress, permit, permission, baggage,

luggage, beach, traffic, weather, window, knowledge, air, water, holiday, damage,

18



accommodation, scenery, scene, pigeon, bread, mountain, kick, news, accident,

laugh, flour, laughter.

6. Quantifiers. Fill in the spaces with much, many, few, a few, little, a little, a lot

of, plenty of, a great number of, a great amount of, a great deal of (you may get

several variants).

1) The living conditions in the district were very poor and there were only
doctors available. 2) He is a very intelligent man. Do you know that he
speaks foreign languages? 3) The situation was becoming worse and
WOrse. projects had to be postponed. 4) The show was poor. There was
applause. 5) There were people at the meeting, but most of
them left early so there aren't left now. 6) Have you finished the
chromatography of that protein solution? There is solution in the fridge
if you need more. 7) We haven't had rain this summer. The garden needs
watering. 8) The party was a failure. Unfortunately, they invited
interesting people. 9) He didn't know facts about genetic engineering.

10) Did the storm make damage to the crops?

7. Translate the sentences into English. Use quantifiers.

1) BiH HamucaB I0BOJII Oarato craTeil Ha Il TEMY.

2) S He MOXy iTH 3 BaMH CBOTOJHI B TeaTp. Y MeHe Oarato poOOTH B
nabopaTopii.

3) B Hamii 0i0i0TeIli MJIO KHHUT 11O 010 TEXHOJIOT .

4) Ha xoudepeHiii Oyio 0arato JroeH.

5) B npo0ipiii O0y10 Maio BOH i BiH HAJIUB IIIE TPOXH.

6) Maso XxTo po3ymie ioro. Bin poOUTh 3aHaaTO OaraTto MOMUIIOK.

7) B munynomy poii 0ysio omy0aiKOBaHO Majio HAYKOBHX cTaTel 1mo 0ioximii.

8) IIpodecop naB cTyaeHTaM KijlbKa cTaTei I 03HAHOMIICHHS.
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9) s 3ycTpivuaB Majio XOPOIIUX 0IOTEXHOJIOTIB B CBOEMY JKHTTI.

10) MoskHa MeHi Tpoxu kaBu? — Hi, BoHa 3aHanTO MilHa 1715 Te0e.

10. Remember articles with countable and uncountable nouns. Speak about the
difference. Make an exercise. Fill in the blanks with the appropriate article

where necessary.

1) Helivesin south of Australia.

2) In his book James Dewey Watson, famous American scientist,
described main process of human organism.

3) Nothing could break silence. Suddenly there was
scream, then second and third.

4) Canyou plan experiment?

5) He came in one morning when we were doing dialysis in
laboratory of university and introduced himself.

6) world tour costs lot of money.

7) 1 don't believe you. I think you're telling lie.

8) Did you have lovely time in Hague’s laboratory?

9) Itwas early evening but | was feeling sleepy.

10) He made gross mistake.

11) Don’t worry, we'll finish experiment before sunset.

12) I’d like to have salad with oil for breakfast.

13) My favourite subject at school was biology.

11. Translate into English paying attention to the articles.

1) Tlepenaii MeHi, Oyapb J1acka, iIHAUNKATOPHUI Marip.
2) Beuip OyB BOJIOTHIT Ta IPOXOJIOTHHIA.
3) BwuHO — TUNOBHI TPOIYKT OI0TEXHOJIOTI].

4) Bona 3HaWIIa XOPOITY METOJUKY ISl IPOBEICHHS CKCIICPUMEHTY.
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5) He MoxHa OPYIIyBaTH XiJ1 peaKiii.

6) B mpomy pori HOOENIBCHKY MPEMII0 Jaiy 3a BUHANIEHHS HOBOTO METOMY
aHaji3y OlJKiB.

7) Tloroma morana. Hiu Oyma myxxe xonoana. Sl He xody iTH B JIabopaTopiio B
TaKy XOJIOJIHY TIOTOy. AJie sl Maro 3aBEpPIIUTH aHAI3.

8) BueHi BigkpuIM IHCYJIiH 0araTo poKiB TOMY Ha3ajl.

9) lle HeouikyBaHa HOBHHA.

10) BiH Bosofi€ IPYHTOBHHUMH 3HAHHSIMH B 00J1aCTi 010 TEXHOJIOT1I.

11) Hadrty BUKOPHCTOBYIOTH JJIsl BAPOOHUIITBA OCH3HHY.

12) e 3ynununucs ydyacHUK KoH(pepenmii? — B roreni «KonTtuHeHTanb» Ha Xaii-

CTpIT.

12. Put the words into the gaps to complete the article. Read and translate it.

disease found author likely
leaving amount expert sales

welcome different better outside

heat weight although choose

SCIENTISTS DISCOVERED HEALTHIER PIZZA

Food scientists and dieticians have new ways to make pizza that is
good for you. This is very news for overweight pizza lovers and those
who worry about their . Researchers in the USA looked at different ways

of baking the pizza base. The team from Maryland University discovered that
pizza dough in the oven for a longer time made it healthier to eat. They
said that doubling the of baking time increased the levels of antioxidants
in the mix by up to 100 per cent. Antioxidants help fight cancer and heart
and are found in most healthy food. Furthermore, the team experimented
with cooking temperatures. Their results showed a higher also

made the dough healthier to eat. This new research may help pizza
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around the world. However, some diet experts warned that even though this
research looks good, it is still to eat fruit and vegetables. In addition,
pizza that is baked longer may not be so healthy if people unhealthy
toppings. Jacqui Lowdon, a British diet , warned that although the pizza
base might be good for you, people might be “more to choose extra
cheese”. She added: "This isn't teaching people about healthy eating."
Nevertheless, the study’s , Jeffrey Moore, said his findings were good for
people who like deep pan pizzas. Meanwhile, London’s Pizza Hut
today, pizza fan Jo Lambert said: "This new pizza sounds healthy, not if

we have too much or have cola and fries with 1t.”

13. Look at the following article’s headline and tell whether these sentences are

true or false from your point of view.

1) Scientists have discovered a pizza that helps you lose weight.

2) The secret to the new pizza is in how to bake the base.

3) Antioxidants in food help fight some life threatening diseases.

4) Cooking the pizza at a low temperature means it is healthier.

5) Diet experts said the new pizza is healthier than eating fruit.

6) Another expert said people should choose their toppings carefully.
7)  The expert said this research teaches us about healthy eating.

8) This study is good news for deep-pan pizza lovers.
14. Find synonyms and arrange them in pairs.
dietician, fat, welcome, enthusiast, overweight, pastry, dough, food,

furthermore, writer, diet, nutritionist, choose, conclusions, author, also, findings,

good, fan, select.
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15. Match the following phrases from the article (sometimes more than one

combination is possible).

1. dieticians have found new ways a) amount of baking time

2. welcome b) the pizza base

3. different ways of baking c) people who like deep-pan pizzas
4. doubling the d) may not be so healthy

5. antioxidants help fight e) to make pizza that is good for you
6. this new research may help pizza f) with it

7. pizza that is baked longer e) sales around the world

8. people might be more g) news for overweight pizza lovers
9. his findings were good for h) cancer and heart disease

10. have cola and fries J) likely to choose extra cheese

16. Work in pairs/groups. Talk about the food below. Rank them from the
healthiest to the least healthy. Which do you eat regularly?

e pizza

e Dburgers

o fried chicken

e noodles

e rice dishes

e fish and chips

17. Talk about each of these pizza toppings. Would you choose to have them on

your pizza? Why?

mashed potato, pineapple, corn, chocolate, French fries, seaweed, curry sauce,

apple, raisin.
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18. With your partner(s), design a new kind of pizza. What are the toppings?
How is it different from a normal pizza? Have a class vote on the tastiest-

sounding ones.
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Unit 3
CHEMISTRY AND ITS BRANCHES

Do you like chemistry?

What was your mark on chemistry at school?
What do you know about the history of chemistry?
Do you know the branches of chemistry?

What branches of chemistry do you prefer?

1. Read and translate the text.

ANCIENT SCIENCE

Chemistry is the science of matter and the changes it undergoes. Chemistry is
concerned with the composition, behaviour (or reaction), structure, and properties
of matter, as well as the changes it undergoes during chemical reactions.

Ancient Egyptians pioneered the art of synthetic wet chemistry 4,000 years
ago. Wet chemistry is a term used to refer to chemistry generally done in the liquid
phase. By 1000 BC civilizations were using more complex forms of chemistry
such as using plants for medicine, extracting metal from ores, fermenting wine and
making cosmetics.

The genesis of chemistry can be traced to the widely observed phenomenon of
burning that led to metallurgy — the art and science of processing ores to get
metals. The greed for gold led to the discovery of the process for its purification.

The earliest pioneers of chemistry, and inventors of the modern scientific
method, were medieval Arab and Persian scholars. They introduced precise
observation and controlled experimentation into the field and discovered numerous

chemical substances. The emergence of chemistry in Europe was primarily due to

25



the recurrent incidence of the plague and blights there during the so called Dark
Ages. This gave rise to a need for medicines.

Chemistry indeed came of age when Antoine Lavoisier, developed the theory
of Conservation of mass in 1783; and the development of the Atomic Theory by
John Dalton around 1800.The discovery of the chemical elements has a long
history from the days of alchemy and culminating in the discovery of the periodic
table of the chemical elements by Dmitri Mendeleev and later discoveries of some
synthetic elements.

Modern disciplines within chemistry are traditionally grouped by the type of
matter being studied or the kind of study. These include inorganic chemistry - the
study of inorganic matter, organic chemistry — the study of carbon based matter,
biochemistry — the study of substances found in biological organisms, physical
chemistry — the study of chemical processes using physical concepts and analytical
chemistry — the analysis of material samples to gain an understanding of their
chemical composition and structure. Many more specialized disciplines have
emerged in recent years, e.g. neurochemistry the chemical study of the nervous

system.

ESSENTIAL VOCABULARY

behaviour noun — the way in which a machine or natural phenomenon works
or function.

biochemistry noun — the branch of science concerned with the chemical and
physico-chemical processes and substances which occur within living organisms.

complex adjective — consisting of many different and connected parts.

extract verb — obtain (a substance or resource) from something by a special
method e Lead was extracted from the copper.

give rise to phrasal verb — cause to happen decisions which give rise to
arguments

inorganic chemistry noun — the branch of chemistry that deals with inorganic

compounds.
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matter noun — that which occupies space and possesses rest mass, especially
as distinct from energy e The structure and properties of matter.

observation noun — the action or process of closely observing or monitoring
something or someone.

organic chemistry noun — the branch of chemistry that deals with carbon
compounds (other than simple salts such as carbonates, oxides, and carbides)

physical chemistry noun — the branch of chemistry concerned with the
application of the techniques and theories of physics to the study of chemical
systems.

precise adjective — marked by exactness and accuracy of expression or detail

property noun — an attribute, quality, or characteristic of something.

purification noun — the process of making something pure, free from
anything that debases, pollutes, adulterates, or contaminates.

sample noun — a small part or quantity intended to show what the whole is
like.

undergo verb — experience or be subjected to something.

wet chemistry noun — a form of analytical chemistry that uses classical
methods such as observation to analyze materials. It is called wet chemistry since

most analyzing is done in the liquid phase.

2. Give Ukrainian equivalents for the following word combinations.

the science of matter, liquid phase, complex forms of chemistry, fermenting
wine, the genesis of chemistry, widely observed phenomenon, the greed for gold,
the modern scientific method, numerous chemical substances, due to the recurrent
incidence, a need for medicines, the theory of Conservation of mass, the days of
alchemy, the discovery of the periodic table of the chemical elements, the kind of
study, carbon based matter, physical concepts, an understanding of chemical

composition and structure.
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3. Translate the sentences into English.

1)

2)
3)
4)
5)

6)

7)
8)

XiMist BUBYA€ PEYOBHHH, iX BIIACTUBOCTI 1 IEPETBOPEHHSI, 110 B1I0YBAaIOTHCS B

pE3yNbTaTi XIMIYHUX PEAKITIH.

BianoBigHO 10 BIACTUBOCTEM PEUOBHMH XIMiIO MOJUISIOTH Ha OpPraHIuHY Ta
HEOPTaHIvHY.

barato XiMIYHMX PEYOBHH NpHU MEPETBOPEHHI MOXKYTh HaOyBaTH CKJIQJHUX
dbopm.

L1 3pa3ku MO>KHA PO3AUBUTHUCA IT1]T MIKPOCKOIIOM.

Culb CHIJIBHOT KUCIIOTH 1 CUJIIbHOT OCHOBH HE M1JIJIA€THCS T1APOTI3Y.

B ocTtaHHROMY BHITYCKY YHIBEPCHUTETCHKOT'O OMYOJIKYyBalu psii CTaTed PO
BJIACTUBOCTI CKJIaITHUX KapOOHOBUX CIIOJYK.

Ximis K HayKa BUHUKIIA JIOBOJI1 JaBHO.

Sk 1 BC1 OprasiuHi CIOJIYKH MIHOMOJIICTUPOI TOPUTH 13 BUIIJICHHSM BEIUKOI

KIJIBKOCTI TeInIa.

4. Answer the following questions.

1)
2)
3)
4)
5)
6)
7)

8)
9)

What phenomena are studied by chemistry?

Who pioneered chemistry?

What is “wet chemistry”?

What forms of chemistry did civilizations use by 1000 BC? Give examples.
When was the genesis of chemistry?

What did the greed for gold lead to?

Who were the earliest inventors of the modern scientific methods of
chemistry?

How did chemistry emerge in Europe?

When did chemistry indeed come of age?

10) Who discovered the periodic table of the chemical elements?

11) How are disciplines within chemistry traditionally grouped?
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12) What is studied by inorganic chemistry, organic chemistry?

13) What is studied by biochemistry, physical chemistry?

5. Match1-8toa-h.

1)

2)

3)

4)

5)

6)

7)

analytical chemistry

biochemistry

inorganic chemistry

materials chemistry

neurochemistry

nuclear chemistry

organic chemistry

a)

b)

d)

f)

9)

iIs the study of the structure, properties,
composition, mechanisms, and reactions of

organic compounds

Is the study of the properties and reactions of

inorganic compounds

is the study of the physical and fundamental

basis of chemical systems and processes

is the analysis of material samples to gain an
understanding of their chemical composition

and structure

is the study of the chemicals, chemical
reactions and chemical interactions that take

place in living organisms

is the study of how subatomic particles come
together

is the preparation, characterization, and
understanding of substances with a useful

function
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8)  physical chemistry h) is the study of neurochemicals including
transmitters, peptides, proteins, lipids, sugars,

and nucleic acids

6. Read the sentences and say if they are true to the text or false. Correct the

mistakes.

1)  Chemistry is the science about immune system.

2) Chemistry is concerned with the changes matter undergoes during chemical
reactions.

3) Ancient Egyptians pioneered the art of dry chemistry 4,000 years ago.

4)  Wet chemistry means that chemistry is done in the solid phase.

5) The genesis of chemistry can be traced to the widely observed phenomenon of
cooling.

6) Starving led to the discovery of the process of purification.

7) Inthe XXI century an epidemic of plague gave rise to a need for medicines.

8) Gregor Mendel developed the theory of Conservation of mass.

9) Dmitri Mendeleev discovered the periodic table of the chemical elements.

10) Inorganic chemistry is the study of carbon based matter.

11) Analytical chemistry is the analysis of material samples.

7. Study the OPSHACOM rule and adjective word order. Put the following words
into the correct order.
The word OPSHACOM will help you remember:
OPINION SHAPE AGE COLOUR ORIGIN MATERIAL
Here are some examples of adjectives:

OPINION SHAPE AGE COLOUR ORIGIN MATERIAL

lovely big young red British steel
excellent square oid brown Chinese cotton
silly round ancient vellow Canadian liquid
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1)
2)
3)
4)
5)
6)
7)
8)
9)

elderly / tall / Englishman.

oval / Venetian / ancient / valuable / glass.
shiny / large / expensive / brown / leather / case.
square / wooden / old / nice / table.

modern / stone / large / beautiful / cottage.
porcelain / tea / blue / thin / old / cup.

young / blonde / handsome / tall / man.

old / several / English / beautiful / castles.

pretty / French / young / a lot of / girls.

10) dark blue / best / silk / my / shirt.

11) young / many / factory / German / workers.

8. Give the plural forms of the following words came from Latin and Greek and

give their Ukrainian translations.

phenomenon, basis, bacterium, thesis, index, focus, criterion, datum,

equilibrium, medium, synthesis, analysis, curriculum, symposium, spectrum,

maximum, vacuum, stratum, hypothesis, phases, nucleus.

9. Choose the correct variant of the given nouns.

1)
2)
3)
4)

5)
6)

This phenomena/phenomenon follows the Newton Law.

Data/datum speaks in favour of this theory.

This hydrolysis/hydrolyses follows the above scheme.

Conclusive proof for the dioxin structure of IV was acquired through
independent synthesis/syntheses.

This thesis/theses holds for more general cases of isomerization.

The free proton resembles a particle consists of a nuclei/nucleus without

planetary electrons.
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7)

8)
9)
10)

The motion of a valence electron in its orbital is equivalent to the flow of a
current in the loci/locus of its motion.

The data fit accurately into this formulae/formula.

Give the report when analysis/analyses are complete.

These workers examined the spectra/spectrum of seventy nitrides.

10. Revise your knowledge about simple tenses. Open the brackets using Present,

Past or Future Simple.

1)
2)
3)
4)
)
6)
7)
8)
9
10)
11)
12)
13)

14)
15)

| (to go) to bed at ten o'clock every day.

2(to go) to bed at ten o'clock yesterday.

| (to go) to bed at ten o'clock tomorrow.

I (not to go) to the cinema every day.

| (not to go) to the cinema yesterday.

| (not to go) to the cinema tomorrow.

You (to watch) TV every day?

You (to watch) TV yesterday?

You (to watch) TV tomorrow?

When you (to leave) home for university every day?

When you (to leave) home for university yesterday?

When you (to leave) home for university tomorrow?

My brother (to go) to work every day. He (to leave) home at a quarter past
eight. He (to walk) to his office. He (not to take) a bus. Yesterday he (not to
go) to work. Yesterday he (to get) up at nine o'clock.

What you (to buy) at the shop yesterday? - | (to buy) a book.

Yesterday my father (not to read) newspapers because he (to be) very busy.
He (to read) newspapers tomorrow.

11. Read and translate the text.
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GAS CHROMATOGRAPHY

Gas chromatography is a method for separating components of mixtures of
volatile compounds. In most applications the separations are made to identify and
determine the quantity of each component of a sample of the mixture, and
analytical gas chromatographic apparatus includes additional devices for this
purpose. In some applications, separations are made for preparative purposes, but
the scale is not generally greater than that required for quantities of the order of
100 g.

The central item in the apparatus for gas chromatography is the
chromatographic column, a long tube packed permeably with some adsorbent. In
the commonest technique of gas chromatography, the elution technique, a stream
of inert gas, the carrier gas, passes continuously through the column, and the
mixture to be separated is introduced at the beginning of the column as a sample
either of a gas or a volatile liquid. Let us suppose that the sample consists of one
pure component. After introduction, it is swept by the carrier gas on to the column,
first evaporating to form a vapour if it is introduced as a liquid. When it reaches the
column, it is largely adsorbed, but the equilibrium is set up between the column
and the gas in the interstices of the column so that a proportion of the sample
always remains in the gas phase. This portion moves a little further along the
column in the carrier gas stream, where it again equilibrates with the column. At
the same time, material already adsorbed in the column re-enters the gas phase so
as to: restore equilibrium with the clean carrier gas which follows up the zone of
vapour.

The speed at which the zone moves depends on two factors, the rate of flow
of the carrier gas and the extent to which the vapour is adsorbed. The faster the
flow of carrier gas, the faster the zone moves; and the more strongly the vapour is
adsorbed on the column, the more slowly the zone moves. When two or more
components are present in the sample, each usually behaves, independently of the
others so that for a given carrier gas flow rate, the speed of the zone of each

component will depend on the extent to which it is adsorbed. Since different
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substances differ in their adsorption, they may therefore be separated by making
use of their different speeds of progress through the column. If they are eluted to
the far end of the column they will appear one after the other in the gas stream, the
fastest first and the slowest last.

Adsorbents such as carbon, alumina, or silica gel are used as the packing
material for columns, but in more than 90% of applications, the column material is
a liquid held in place on the column by being adsorbed on an inert solid support.
Gas chromatography with this kind of column is called Gas Liquid
Chromatography (G.L.C.). This method is used for separating solutes from mixed

solutions.

12. Give Ukrainian equivalents to the following phrases.

gas chromatography, components of mixtures of volatile compounds,
analytical gas chromatographic apparatus, additional devices, for preparative
purposes, long tube, elution technique, stream of inert gas, carrier gas, volatile

liquid, pure component, restore equilibrium, zone of vapour, separating solute.

13. Answer the following questions.

1) What does gas chromatography mean?

2) What is the central item in the apparatus for gas chromatography?
3) What gas passes through the column?

4)  How does the process of chromatography pass?

5) What are adsorbents such as carbon, alumina, or silica gel used for?

6) What method is used for separating solutes from mixed solutions?

14. Make a report or presentation about the famous chemist you know. Tell it to

your group and vote for the most interesting report/ presentation.
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Unit 4
BIOLOGY

How does biology refer to biotechnology?

Why should biotechnologists study biology?

1. Read and translate the text.

THE SCIENCE OF LIFE

Biology is the study of living things and their vital processes. Because
biology covers such a broad area, it has been traditional to separate the study of
plants (botany) from that of animals (zoology), and the study of structure of
organisms (morphology) from that of function (physiology). Despite their apparent
differences, all the subdivisions are interrelated by basic principles, so current
practice investigate those biological phenomena that all living things have in
common. The advancement of knowledge and technology has resulted in further
categorizations that include: cell biology, population biology, ecology, genetics,
biochemistry, molecular biology, microbiology, physical anthropology, etc.

The foundations of modern biology include four components: cell theory; that
life is made of fundamental units called cells; evolution, that life is not deliberately
designed by rather evolves incrementally through random mutations and natural
selection; gene theory, that tiny molecular sequences of DNA dictate the entire
structure of an organism and are passed from parents to offspring; and
homeostasis, that each organism’s body includes a complex suite of processes
designed to preserve its biochemistry from the entropic effects of the external
environment.

It is not known when the study of biology originated, but it can be safely

assumed that early humanoids had some experimental knowledge of the animals
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and plants around them. One's very survival relied on the recognition of poisonous
plants and on the basic understanding of the habits of predators. Many of the
earliest records of biology come from the bas-reliefs left behind by the Assyrians
and Babylonians. There is growing evidence from China and India as early as 2500
BC that there were general practices of therapeutic healing, silkworm use to
produce silk, biological control of crops, and agricultural cultivation.

With the arrival of Greek civilization, the study of biology shifted
dramatically to a belief that every event has a cause and that a particular cause
produces a particular effect. These philosophers of science assumed the existence
of a natural law governing the universe. Although they established the science of
biology, their greatest contribution to science was the idea of rational thought.

The basic picture in biology has stayed roughly the same since DNA was first
imaged using x-ray crystallography in the 1950s, although there are constant
refinements to the details, and life is so complex that it could be centuries or even
millennia before we begin to understand it in its entirety. But it should be made
clear that we are moving towards complete understanding: life, while complex,
consists of a finite amount of complexity that only appreciably increases on
relatively long timescales of hundreds of thousands or millions of years. Evolution,
while creative, operates slowly.

In recent years, much excitement in biology has centred on the sequencing of
genomes and their comparison, called genomics, and the creation of life with
custom-written DNA programming, called synthetic biology. These fields are sure

to continue grabbing the headlines in the near future.

ESSENTIAL VOCABULARY
cause verb — make (something, especially something bad) happen e This
disease can cause blindness.
cell noun — he smallest structural and functional unit of an organism, which is
typically microscopic and consists of cytoplasm and a nucleus enclosed in a

membrane.
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consist of verb — be composed or made up of e The crew consists of five men.

constant adjective — occurring continuously over a period of time e The
constant background noise of the city.

evolution noun — 1) the process by which different kinds of living organism
are believed to have developed from earlier forms during the history of the earth e
The idea of organic evolution was proposed by some ancient Greek thinkers but
was long rejected in Europe as contrary to the literal interpretation of the Bible.
Lamarck proposed a theory that organisms became transformed by their efforts to
respond to the demands of their environment. Lyell demonstrated that geological
deposits were the cumulative product of slow processes over vast ages. This helped
Darwin towards a theory of gradual evolution over a long period by the natural
selection of those varieties of an organism slightly better adapted to the
environment and hence more likely to produce descendants. Combined with the
later discoveries of the cellular and molecular basis of genetics, Darwin's theory of
evolution has, with some modification, become the dominant unifying concept of
modern biology. 2) the gradual development of something the forms of written
languages undergo constant evolution.

evolve verb — 1) develop gradually e The company has evolved into a major
chemical manufacturer 2) (with reference to an organism or biological feature)
develop over successive generations as a result of natural selection.

finite adjective — limited in size or extent e Every computer has a finite
amount of memory.

fundamental noun — unit each of a set of unrelated units of measurement,
which are arbitrarily defined and from which other units are derived.

gene noun — 1) (in informal use) a unit of heredity which is transferred from
a parent to offspring and is held to determine some characteristic of the offspring e
Playing tennis is in my genes. 2) (in technical use) a distinct sequence of
nucleotides forming part of a chromosome, the order of which determines the order
of monomers in a polypeptide or nucleic acid molecule which a cell (or virus) may

synthesize.
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homeostasis noun — the tendency towards a relatively stable equilibrium
between interdependent elements, especially as maintained by physiological
processes.

morphology noun — 1) the study of the forms of things, in particular. 2) the
branch of biology that deals with the form of living organisms, and with
relationships between their structures.

natural selection noun — the process whereby organisms better adapted to
their environment tend to survive and produce more offspring. The theory of its
action was first fully expounded by Charles Darwin, and it is now regarded as be
the main process that brings about evolution.

offspring noun — person's children or an animal's young.

physiology noun — the branch of biology that deals with the normal functions
of living organisms and their parts.

preserve verb — maintain (something) in its original or existing state e All
records of the past were zealously preserved.

refinement noun — the improvement or clarification of something by the
making of small changes.

separate verb — divide into constituent or distinct elements.

subdivision noun — 1) a secondary or subordinate division 2) any taxonomic
subcategory, especially (in botany) one that ranks below division and above class.

survival noun — the state or fact of continuing to live or exist, typically in
spite of an accident, ordeal, or difficult circumstances @ The animal's chances of

survival were pretty low.

2. Give Ukrainian equivalents.

a broad area, apparent differences, biological phenomena, the foundations of
modern biology, random mutations, tiny molecular sequences of DNA, a complex
suite of processes, early humanoids, poisonous plants, the habits of predators,

growing evidence, therapeutic healing, every event has a cause, a natural law,
38



greatest contribution, rational thought, constant refinements to the details,

complete understanding, finite amount of complexity, sequencing of genomes,

custom-written DNA programming.

3. Answer the following questions according the ideas of the text.

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

What is biology?

How is biology traditionally separated?

How are the subdivisions of biology interrelated?

What components do the foundations of modern biology include?
When did the study of biology originate?

Who were the first people having biological knowledge?

Where did the first records about biology come from?

What practiced in China in 2500 BC?

What did Greek civilization bring to biological knowledge?

10) When did the picture in biology become stable?

11) When will we probably understand the biological entity?

12) What is the most developing modern area of biology?

4. Say if these statements true or false according to the text. Correct where

necessary.

1) Biology is the study of living things and their vital processes.

2) All the subdivisions of biology are interrelated by chemical structures of
organisms.

3) The foundations of modern biology include five components.

4)  Cell theory says that life is not designed by mutations and natural selection

5) Gene theory says that our genetic structure is passed from parents to
offspring.

6) We definitely know when the study of biology originated
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7)
8)

9)

10)
11)

The earliest records of biology come from China.

With the arrival of Greek civilization people started to believe in the idea of
rational thought.

The basic picture in biology has stayed stable since x-ray crystallography was
used in Ukrainian hospitals.

Evolution operates fast.

Synthetic biology deals with new agricultural products.

5. The Preposition. Fill in the blanks with the prepositions of time in, on, at

where necessary.

1)

2)
3)

4)
5)

6)
7)
8)
9)

10)

11)
12)

I usually finish work early Friday. | don't work the

weekend. Let's meet five Sunday, July 14.

| am busy the moment. Come ten minutes' time, please.

There was a boat race in Southampton Easter Day. A lot of people

usually come there Easter to see the race.

Can you imagine what the world will be the year 2100?

When will you have your holiday, winter or summer? —

I'll have it late August.

We started the off midnight and reached the place of destination
twelve hours noon.

| was in France in 1997. that time | was working as a waiter in a

small cafe.

the age of sixteen he left his parents' house.

her wedding day she got up dawn.
You must come and start doing electrophoresis next Thursday. Are
you free Thursday?
| received a lot of presents my birthday.
Leonardo da Vinci lived and worked the Middle Ages.
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13) every day he got up early the morning and went to bed
late night.

14) the 19th century many people died of cholera and smallpox.

6. Fill in the blanks with prepositions of place at, in, on.

1) Excuse me, can you tell me where the concert hall is? — Turn the
right the roundabout. It's the corner of the square.

2) We spent our holiday the south coast of France.

3) Helives the tenth floor the centre of the city.

4)  There was a black spot the back of the cultivation tray.

5) There were no vacant chairs to sit so he sat the armchair

the corner.

6) Do you know that Englishmen drive the left?

7)  Look, how many stars there are the sky!

8) I'm going to the concert the Central Concert Hall tomorrow.

9) The delegation was met the airport.

10) | don't want to sit the back row, let's sit the front.

11) At first it seemed that there wasn't his name the list, but then he
found it the bottom of the page.

12) my way home | saw Helen. She was standing the bus
stop.

13) She did not want anybody to see her, so she sat the back of the car.

14) We were ___ the restaurant yesterday. There were a lot of delicious things

the menu.

7. Fill in the blanks with the appropriate prepositions where necessary.

1) 1 got lost Mike's house! | went my bedroom, walked

a corridor, came the lounge, walked an arch,
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went some stairs and tend | found myself my

bedroom again.

2) Do you know that Alice is love Pete?

3) While you dress dinner, I'll go the shop the
road. I'll be time.

4) The news the accident came a great shock
him.

5) Let's look at my school photo. Can you recognise me _it? — | think
you are left corner. — No, you are mistaken. | am the
back the last row.

6) the Middle Ages London was rather a big city. the 16th
century it became a prosperous capital.

7) Sit the armchair and write your name block letters

the top of the page. Write all dates words, not
figures.

8) Sicily isan island the coast Italy.

9) | am afraid, | won't be able to find the theatre. — Oh, our town is rather small
and you'll find it easily. Go bus till Victoria Station. Turn right

the square. the theatre there are two palms, and
the theatre there is a swimming pool. the theatre there is
a coffee bar.
10) The typist sits the chair, with a lamp her.

8. Read and translate the text.

CYTOLOGY AS A SCIENCE
Cytology means "the study of cells". Cytology is that branch of life science,

which deals with the study of cells in terms of structure, function and chemistry.

Based on usage it can refer to cell biology.
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Cell biology is a scientific discipline that studies cells — their physiological
properties, their structure, the organelles they contain, interactions with their
environment, their life cycle, division and death. This is done both on a
microscopic and molecular level. Cell biology research encompasses both the great
diversity of single-celled organisms like bacteria, as well as the many specialized
cells in multicellular organisms such as humans.

The cell is the functional basic unit of life discovered by Robert Hooke. It is
the smallest unit of life that is classified as a living thing, and is often called the
building block of life. Some organisms, such as most bacteria, are unicellular
(consist of a single cell). Other organisms, such as humans, are multicellular.
Humans have about 100 trillion cells; a typical cell size is 10 micrometres and a
typical cell mass is 1 nanogram. The largest known cells are unfertilized ostrich
egg cells, which weigh 3.3 pounds.

The cell theory, first developed in 1839 by Matthias Jakob Schleiden and
Theodor Schwann, states that all organisms are composed of one or more cells, that
all cells come from pre-existing cells, that vital functions of an organism occur
within cells, and that all cells contain the hereditary information necessary for
regulating cell functions and for transmitting information to the next generation of
cells.

The word cell comes from the Latin cellula, meaning a small room. The
descriptive term for the smallest living biological structure was coined by Robert
Hooke in a book he published in 1665 when he compared the cork cells he saw
through his microscope to the small rooms monks lived in.

The cell consists of different proteins. Each type of protein is usually sent to a
particular part of the cell. Most proteins are synthesized by ribosomes in the rough
endoplasmic reticulum. This process is known as protein biosynthesis.

Appreciating the similarities and differences between cell types is particularly
important to cell and molecular biology as well as to biomedical fields such as

cancer research and developmental biology. Therefore, research in cell biology is

43



closely related to genetics, biochemistry, molecular biology, immunology and

developmental biology.

9. Give English equivalents.

baratokmiTUHHI Opra”i3aMH, MOJICKYJIsIpHa O1o0JIOTis, MJUICHHS, KIITHHA,
cnaakoBa iH(MoOpMaIlis, oOpraHenH, SUICKTITHHA, TOCTIDKEHHS paKy, pO3.Iii

(HayKku), MaTH CIpaBy 3, OaKTepii, MOJICKYIAPHUN PIBEHB, ITUTOJIOTIS.

10. Answer the questions.

1)  What is cytology?

2) Iscytology and biology of a cell the same science?
3) What does cell biology study?

4)  Who discovered the cell?

5) s acell the smallest unit of life?

6) Give examples of unicellular and multicellular organisms.
7) What cells are the largest known cells?

8) Who developed the cell theory?

9) Where does the word cell come from?

10) What is it inside the cell?

11) What is biosynthesis?

12) What sciences are related to the cell biology closely?

11. Put the words in the right order and write down the sentences.

1) that studies cells / is / scientific / a/ cell biology / discipline /
2) basic/ the /cell / life / functional / of / is / the /unit /
3) of/called/ life / the cell / often / the building block / is /

4) and/ 10 /mass /a /typical/ size / nanogram/ is / a cell / is /1/cell / um / typical /
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5) for / that /the next / functions / and / regulating / all / the / information /
contain / for / cell / hereditary/ to / necessary / generation / cells / cells /
information / of / transmitting

6) a / differences / these / unifying / similarities / and / theme fundamental /

provide

12. Translate the sentences into Ukrainian.

1)  Bionoris KIITHHHA — po3/1i1 010JI0T1i, SKHi BUBYAE KHUBI KJIITHHH, iX OpraHesH,
Oyn10BYy, G YHKI[IOHYBaHHSI, MPOILECH KIITUHHOIO CTAPIHHS Ta CMEPTI.

2) HaiiBaxIMBIIIUM JOMOBHEHHSM KIITHUHHOI TEOpil CTalo TBEPHKCHHS
BIJIOMOTO HIMEIBKOTO HATypalicTa, IO KOXKHA KIITHHA YTBOPIOETHCA B
pe3ynbTaTi AUJICHHS 1HIIOT KIITHHH.

3) biosioris pO3BUTKY — pO3AUT CydacHOi OIi0JIOTii, IO BHMBYAE MPOICCH
1HAUBITYaJIbHOTO PO3BUTKY OpraHi3my.

4) 3aBIsSKH JOCSATHCHHSM B 00JIACTI IMYHOJIOTIi CTBOPIOIOTBCS HOBI TEXHOJIOTIT
JUIsL  JTIaTHOCTYBAaHHS Ta JIIKYBaHHS 3aXBOPIOBaHb, BUPOOHHUIITBA Ta
3aCTOCYBaHHS JIIKAPCHKUX MPEnaparis.

5) lleit mporec He0OXiTHO BUBYATH Ha KJIIITHHHOMY PiBH.

6) JKurreBuii mMKI — 3aKOHOMIpHA 3MiH BCiX IOKOJIiHb, XapaKTEPHUX IS

JTAHOTO BUJY KUBUX OPTaHI3MiB.

13. Think about unreal cell or cells of your dream and describe them (100-150

words). How do they look like? What properties do they have?

14. Write an essay on the following topics.

The future of cytology.
How cytology can help the mankind?
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Unit 5
EMBRYOLOGY

1. Read and translate the text.

WHAT IS EMBRYOLOGY?

Embryology is the study of the formation of life, part of the studies with
which developmental biology is concerned. Developmental biology examines how
all forms of life begin, and how they develop into fully formed and functioning
organisms.

Embryology looks at the very beginning of life from the one-celled organism,
egg or sperm. Embryologists examine fertilization and track the development of
the embryo until it bears a resemblance to its progenitors. For example, in human
conception, embryologists would be interested in both sperm and egg, and the
meeting of the two, and then would follow egg implantation and the growth of an
embryo until it reaches the fetal stage. So in humans, the study of an embryo would
last until about the second month of a pregnancy.

Aristotle was one of the first to champion the theory of epigenesis, the
concept that life forms develop into complex organisms from fertilization. This
was not a popular concept and was largely discarded in favour of the theory of
preformation, which suggested that each human sperm was already a person in
waiting. In the mid 18th century, Caspar Fredriech Wolff again set forth the
concept of epigenesis. Through his study of chick embryos, Wolff realized that the
body of an organism has stages of development. Through vivisection, he observed
the complexity of specific organs and contended that their development could not
simply have occurred spontaneously, but must have developed over time.

Later scientists followed his studies, and with the development and
subsequent improvements of the microscope, Wolff's theories were found to be
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quite accurate. Wolff is credited as the "Father of Embryology," even though he
did not first conceptualize epigenesis. Today, the theories of embryology are easier
to prove because of the accuracy with which we can examine DNA codes within a
cell.

There are several practical applications of embryology in the modern world.
Embryology has given doctors the tools to create fertilized eggs for in vitro
implantation. Embryology can also identify risk factors for serious genetic
conditions within the fertilized egg and select the most viable eggs for
implantation. The study of embryology has led directly to the concept of cloning,

either for a whole organism or parts of an organism.

ESSENTIAL VOCABULARY

accuracy noun — the quality or state of being correct or precise.

accurate adjective — (especially of information, measurements, or
predictions) correct in all details; exact accurate information about the illness is
essential.

application noun — the action of putting something into operation.

developmental adjective — concerned with the development of someone or
something e Developmental biology.

doubt verb — feel uncertain about.

embryo noun — an unborn or unhatched offspring in the process of
development.

embryology noun — the branch of biology and medicine concerned with the
study of embryos and their development.

examine verb — inspect (someone or something) thoroughly in order to
determine their nature or condition.

fertilization noun — the action or process of fertilizing an egg or a female
animal or plant, involving the fusion of male and female gametes to form a zygote.

fetal adjective — relating to a fetus.
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fetus noun — an unborn or unhatched offspring of a mammal, in particular, an
unborn human more than eight weeks after conception.

implantation verb — (in a mammal) the attachment of the fertilized egg or
blastocyst to the wall of the womb at the start of pregnancy.

in vitro adverb & adjective — (of processes or reactions) taking place in a test
tube, culture dish, or elsewhere outside a living organism.

legislation noun — laws, considered collectively.

pregnancy noun — the condition or period of being pregnant.

resemblance noun — 1) the state of resembling or being alike ® There was a
close resemblance between herself and Anne 2) a way in which two or more things
are alike @ The physical resemblances between humans and apes.

epigenesis noun — the theory, now generally held, that an embryo develops
progressively from an undifferentiated egg cell.

preformation noun — the theory, now discarded, that an embryo develops
from a complete miniature version of the organism.

vivisection noun — the practice of performing operations on live animals for
the purpose of experimentation or scientific research (used only by opponents of

such work).

2. Translate the sentences into English.

1) EmOpiosoris — HayKa, 1110 BUBYA€E PO3BUTOK 3apOJIKY.

2) 3apoaKoM Ha3WBaIOTh OyIb-SKWW OpPraHi3M Ha PaHHIX eTarax PO3BUTKY 0
HApOKEHHS a00 BUIYIUTIOBAHHS Y1 MOMEHTY IPOPOCTaHHS.

3) Po3pi3HAIOTH eMOpPIOJIOTII0 TBAPUHH 1 JIFOJIUHU Ta eMOPIOJIOTIFO

4) bararo BUeHUX HE CYMHIBAIOThCS B ICTHHHOCTI JAHOT'O MPHUITYIICHHS.

5) Ilix yac mocmimkeHHs Oyna BUsBICHa KomMiToBaHa (commited) KimiTHHA-
TIOTICPE/THHUK.

6) Ha cramii 3apoaky MOXHA OIIHUTH SKICTh €MOpPIOHY IO CTYIEHIO

dbparmeHTariii.
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3. Use dictionary and write down the definitions to the following words.

cloning

fetal stage

4., Say if these statements are true or false.

1)
2)

3)
4)

5)

6)
7)

8)

9)

Cytology is the study of the formation of life.

Embryology looks at the very beginning of life from the multi-celled
organism, egg or sperm.

Embryologists examine fertilization.

So in humans, the study of an embryo would last until about the first month of
a pregnancy.

Caspar Fredriech Wolff was one of the first to champion the theory of
epigenesis.

Wolff realized that the body of an organism has stages of development.
Avristotle is credited as the "Father of Embryology,"” even though he did not
first conceptualize epigenesis.

Today, the theories of embryology are easier to prove because of the accuracy
with which we can examine RNA codes within a cell.

Embryology has given doctors the tools to create fertilized eggs for in vivo

implantation.

5. Revise you knowledge about pronouns and choose the correct form in

brackets.

1)  What colour is the litmus paper? It is so far that | can't see (it's/its/it) colour.
2) They rarely drive to (their/them/ theirs) lab. They live near (it's/it/its).

3) Look at (me/ mine/my) new watch. Do you like (it/them/its)?

4) These books are (her/hers). Give (them/their/theirs) to (hers/ her).
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5)

6)

7)

8)

9)

Do you like (you/your/yours) new car? — Oh, (it's/it/its) has never let me
down yet.

(Theirs/Their/ Them) work is much more difficult than (you/yours/ your) or
(me/mine/my).

Why are (you/your/yours) sitting here? It is not (you/your/yours) desk, it is
(me/mine/my).

This tape recorder of (her/hers/she) is always out of order. — But so is
(you/your/yours)!

She has not read a line of (you/your/yours), how can she criticize

(you/your/yours) books?

10) The clock has stopped. Something may be wrong with (it's/it/its) spring.

6. Translate the sentences into English.

1)
2)
3)
4)
5)

6)
7)
8)
9)

Xto Tam? — Biakpuiire, e 1.

Miii 6yIMHOK Ha TIpaBiii CTOPOH1 BYJIHIII, a iX — Ha JIiBiM.

Ix woBen 6yB mBHIIIHMIT 32 HaMIL

Sk 3Batu Bamoro cobaky? Moro 3Batu KBiH.

B 1upomy paifoni OyayloTh HOBY jaopory. li JoBkuHA OiNbII TPHOXCOT
KIJIOMETPIB.

Lle Bama pyuka, a 1e Moro, aje Je X Mosi?

Bona B3si1a MOi K104l 3aMICTh CBOIX.

Haiixpanuit rinas — Baml.

Yuro poboty OyayTh nepeBipstu — Jxona un Ket?

10) Horo mamnHa HEBeJIMKA, aJie 11 IBUTYH JIy’Ke TIOTYKHHIA.

7. Read and translate the text.

PHYSIOLOGY OF PLANTS AND ANIMALS
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Although you may place organisms without difficulty in either the plant or the
animal kingdom, it is essential to know the basic differences between these two
groups. That's why we can distinguish physiology of plants and animals.

Plant physiology. It is a subdiscipline of botany concerned with the
functioning, or physiology of plants. Closely related fields include plant
morphology (structure of plants), plant ecology (interactions with the
environment), photochemistry (biochemistry of plants), cell biology, and molecular
biology. The scope of plant physiology as a discipline may be divided into several
major areas of research.

First, the study of photochemistry (plant chemistry) is included within the
domain of plant physiology. To function and survive, plants produce a wide array
of chemical compounds not found in other organisms. Photosynthesis requires a
large array of pigments, enzymes, and other compounds to function. Secondly,
plant physiology includes the study of biological and chemical processes of
individual plant cells. Plant cells have a number of features that distinguish them
from cells of animals, and which lead to major differences in the way that plant life
behaves and responds differently from animal life. Thirdly, plant physiology deals
with interactions between cells, tissues, and organs within a plant. Different cells
and tissues are physically and chemically specialized to perform different
functions. Fourthly, plant physiologists study the ways that plants control or
regulate internal functions. Like animals, plants produce chemicals called
hormones which are produced in one part of the plant to signal cells in another part
of the plant to respond. Finally, plant physiology includes the study of how plants
respond to conditions and variation in the environment, a field known as
environmental physiology.

Animal physiology. It is the study of animal functions. Animal physiology is
subdivided into the four main parts, such as general physiology, special
physiology, comparative physiology and age physiology.

General physiology deals with the analysis of such universal and important

processes as blood circulation, metabolism, respiration etc. Special physiology
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applies general physiological principles in order to investigate characteristics of a
particular animal species. Comparative physiology concentrates on similarities and
differences of physiological functions of various living organisms. The problem of
how physiological functions change with animal age is of special interest to age
physiology.

The main approach in animal physiology is to study the evolutionary origins
of the physiological mechanisms in order to understand the significance of these
mechanisms for modern animals. Modern physiology which is based on chemical,
physical and anatomical methods investigates biological organization of the animal
body at different levels, that is, cells, tissues, organs.

One of the parts of special physiology is devoted to farm animal physiology.
The aim of this science is not only to study physiological functions of the farm
animal body, but to control them in order to increase the production of eggs,
offspring, milk, meat and wool.

Other major branches of scientific study that have grown out of physiology
research include biochemistry, biophysics, biomechanics, pharmacology, cytology
as well as genetics which are known as the biological bases for rational animal

husbandry.

8. Translate the sentences into English.

1) ®izionoris pocaUH — IIe Hayka npo (yHKI[IOHAIBHY aKTHBHICTH POCIHMHHUX
OpraHi3MiB.

2) 3aBmaHHs (i310J0T11 POCIMH: BUBYCHHS 3aKOHOMIPHOCTEH JKUTTETISIIBHOCTI
pocnuH, po3poOKa TEOPETUUYHUX OCHOB OTPHUMAHHS MaKCHUMaJbHUX BPOXKAiB
CUTBCHKOTOCTIONAPCHKUX KYJIBTYP, PO3POOKAa YCTAaHOBOK [IJIsi 3AIMCHEHHS
nporueciB GOTOCUHTE3Y B IITYYHUX YMOBAX.

3) doTocuHTE3 — MPOIEC YTBOPEHHS OPTaHIYHUX PEUOBHH 3 BYTJICKUCIIOTO Ta3y

1 BOAM HA CBITJI 32 Y4acTIO (POTOCMHTETUYHHX MITMEHTIB.
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4)

5)

6)

7)

8)

9)

®i3io00Tis pOCIUH — 010JI0TIYHA HAyKa, 1110 BUBYAE 3arajibHi 3aKOHOMIPHOCTI
KUTTEMISUTBHOCTI POCIMHHUAX OPTaHI3MiB.

CporojiHi MoOJEKyJsipHa O10JIOTiSi Ma€ B CBOEMY PO3IMOPSIKEHHI BEIUKUN
apCeHaJl METOIIB, IO JTO3BOJISIOTh BUPINTYBATH HANCKIAIHINI 3aBIaHHS, 1110
CTOSITh Mepe]] BUCHUMU.

Bcs ictopis moacTBa — 1€ icTopisi Moro OOpoThOM 3a BHXKMBAHHSI, 1CTOPIS
B3a€MO/I11 3 HABKOJIUIITHIM CEpEOBHILEM.

KoxHa KJIiITUHA POCIHMH JAHOTO BHUAY MICTUTh B CBOEMY sApi OJHAKOBUU
HaO1p (abo Habopu) XpOMOCOM.

[upkymsiss KpoBli MoXe OyTH BIJHOBJICHA, HANpHKIaA, 3a JIOINOMOTOKO
Xap4yoBUX JI00ABOK.

BikoBa @i3iosoriss — po3aun ¢i3ioJorii JOJUHUA 1 TBapHH, IO BHUBYAE
3aKOHOMIPHOCTI CTAHOBJICHHSI 1 PO3BUTKY (1310JIOTTUHUX (YHKIIIA OpraHi3My

MIPOTATOM OHTOT'€HE3Y - BiJI 3aILIiTHEHHS SIMIIEKIITHHHU 10 KIHIIS )KUTTS.

9. Fill in the gaps in the following sentences.

1)

2)

3)

4)

5)

6)

Plant physiology is a subdiscipline of concerned with the
functioning, or physiology of plants.

To function and survive, plants produce a wide array of not found
in other organisms.

Plant cells have a which restricts the shape of plant cells and
thereby limits the flexibility and mobility of plants.

Different cells and tissues are physically and chemically specialized to
perform different

Like animals, plants produce chemicals called which are produced
in one part of the plant to signal cells in another part of the plant to respond.
Animal physiology is subdivided into the four main parts, such as :

, and
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7) The main approach in animal physiology is to study the of the
physiological mechanisms in order to understand the significance of these

mechanisms for modern animals.

10. Answer the questions.

1) What does physiology study?

2) What are the main parts of physiology?

3) What stimulated the development of animal physiology?

4)  What problems are of special interest to animal physiologists?

5) What are the main principles of physiological study?

6) How can the knowledge of physiological reactions help to maintain healthy
farm animals?

7) What sciences are based on physiology research?

8) What is the main approach in animal physiology?

11. Arrange the following statements in their logical order.

e Plant physiology deals with interactions between cells, tissues, and organs
within a plant.

e Plant physiology includes the study of biological and chemical processes of
individual plant cells.

e Plant physiology is a subdiscipline of botany concerned with the
functioning, or physiology of plants.

e Other major branches of scientific study that have grown out of physiology
research.

e Plant physiology includes the study of how plants respond to conditions and
variation in the environment.

e Animal physiology is the study of animal functions.
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o The field of plant physiology includes the study of all the internal activities
of plants

e The study of phytochemistry (plant chemistry) is included within the domain
of plant physiology.
e The main approach in animal physiology is to study the evolutionary origins

of the physiological mechanisms.

12. Make a report “What problems are animal and plant physiologists

investigating now?”
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Unit 6
BIOCHEMISTRY

Do you know the subject of biochemistry?
What is a biomolecule?

What kind of biomolecules do you know?
What is DNA?

1. Read and translate the text.

BIOLOGICAL CHEMISTRY

Biochemistry, sometimes called biological chemistry, is the study of chemical
processes in living organisms, including, but not limited to, living matter.

Biochemistry governs all living organisms and living processes. By
controlling information flow through biochemical signalling and the flow of
chemical energy through metabolism, biochemical processes give rise to the
incredible complexity of life. Much of biochemistry deals with the structures and
functions of cellular components such as proteins, carbohydrates, lipids, nucleic
acids and other biomolecules although increasingly processes rather than
individual molecules are the main focus. Over the last 40 years biochemistry has
become so successful at explaining living processes that now almost all areas of
the life sciences from botany to medicine are engaged in biochemical research.
Today the main focus of pure biochemistry is in understanding how biological
molecules give rise to the processes that occur within living cells which in turn
relates greatly to the study and understanding of whole organisms.

Among the vast number of different biomolecules, many are complex and
large molecules (called biopolymers), which are composed of similar repeating
subunits (called monomers). Each class of polymeric biomolecule has a different

set of subunit types. For example, a protein is a polymer whose subunits are
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selected from a set of 20 or more amino acids. Biochemistry studies the chemical
properties of important biological molecules, like proteins, and in particular the
chemistry of enzyme-catalysed reactions.

The biochemistry of cell metabolism and the endocrine system has been
extensively described. Other areas of biochemistry include the genetic code (DNA,
RNA), protein synthesis, cell membrane transport, and signal transduction.

Researchers in biochemistry use specific techniques native to biochemistry,
but increasingly combine these with techniques and ideas from genetics, molecular
biology and biophysics. There has never been a hard-line between these disciplines
in terms of content and technique. Today the terms molecular biology and

biochemistry are nearly interchangeable.

ESSENTIAL VOCABULARY

amino acid noun — a simple organic compound containing both a carboxyl
and an amino group @ Amino acids occur naturally in plant and animal tissues and
form the basic constituents of proteins. There are about twenty common amino
acids, of which the simplest is glycine.

biopolymer noun — a polymeric substance occurring in living organisms, e.g.
a protein, cellulose, or DNA.

cell membrane noun — the semipermeable membrane surrounding the
cytoplasm of a cell.

complex adjective — consisting of many different and connected parts
endocrine system.

engage verb — to be doing or to become involved in an activity.

enzyme noun — a substance produced by a living organism which acts as a
catalyst to bring about a specific biochemical reaction ® Most enzymes are proteins
with large complex molecules whose action depends on their particular molecular
shape. Some enzymes control reactions within cells and some, such as the enzymes
involved in digestion, outside them.

catalyse verb — cause or accelerate (a reaction) by acting as a catalyst.
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reaction noun — a chemical process in which substances act mutually on each
other and are changed into different substances, or one substance changes into
other substances.

give rise to verb — cause or induce to happen.

govern verb — control, influence, or regulate (a person, action, or course of
events).

in terms of — with regard to the particular aspect or subject specified @ There
has never been a hard-line between these disciplines in terms of content and
technique.

interchangeable adjective — things that are interchangeable can be exchanged
with each other without it making any difference.

lipids noun — any of a class of organic compounds that are fatty acids or their
derivatives and are insoluble in water but soluble in organic solvents. They include
many natural oils, waxes, and steroids.

metabolism noun — the chemical processes that occur within a living
organism in order to maintain life e Two kinds of metabolism are often
distinguished: constructive metabolism, the synthesis of the proteins,
carbohydrates, and fats which form tissue and store energy, and destructive
metabolism, the breakdown of complex substances and the consequent production
of energy and waste matter.

nucleic acid noun — a complex organic substance present in living cells,
especially DNA or RNA, whose molecules consist of many nucleotides linked in a
long chain.

occur verb — exist or be found to be present in a place or under a particular set
of conditions.

protein noun — any of a class of nitrogenous organic compounds which have
large molecules composed of one or more long chains of amino acids and are an
essential part of all living organisms, especially as structural components of body

tissues such as muscle, hair, etc., and as enzymes and antibodies.
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subunit noun — a distinct component of something. ® Chemical subunits of

human DNA.

transduction noun — the process by which foreign DNA is introduced into a

cell by a virus or viral vector.

2. Fill in the gaps.

1)
2)

3)

4)

5)
6)

7)

8)
9)

Biochemistry is the study of in living organisms.

Much of biochemistry deals with of cellular components such as

Over the last _ years biochemistry has become so successful at
explaining living processes.

Today the main focus of pure biochemistry is in _ how biological
molecules give rise to the processes that _ within living cells.

Each class of polymeric _ has a different set of subunit types.

is a polymer whose subunits are selected from a set of 20 or more

amino acids.

The biochemistry of cell _ and the _ system has been extensively
described.

Researchers in biochemistry use specific _ native to biochemistry.
Today the terms and biochemistry are nearly interchangeable.

3. Study additional notions concerning biochemistry and explain them.

Chromotography

Coomassie dye

Electrophoresis

Peptides
ELSA

19G
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Enzyme

Isoelectric point

Centrifuge

Peptin

Polyacrylamide gel

Distillated water

4. Translate the sentences into English.

1)
2)

3)
4)
5)
6)

7)

8)
9)

binku ckimamaroThCs 3 aMiHOKHCIIOT.

ImynHO(epMeHTHHIT aHaJi3 3aCTOCOBYETHCA JJIA SIKICHOTO Ta KUIBKICHOTO
BU3HAUYCHHS 010MOJIEKYI.

depMeHTH KaTali3yloTh SK MPsAMI, TaK 1 3BOPOTHI PeaKilii.

[lepenada HepBOBUX IMITYJILCIB B1IOYBA€ETHCA 3a IOMIOMOTOI0 ME1aTOPIB.
Xpomorpadis — METOJT PO3ALIEHHS OLIKIB 32 MACOIO.

Axuii GapBHUK BUKOPUCTOBYETHCA JJIA 3a0apBJCHHS IOJIIaKpUIaMigHOTO
reqo?

JuctunboBaHa BOJia BUKOPUCTOBYETHCS NI MUTTS JJAOOPATOPHOTO TOCYY,
JIOJaBaHHS B PO3YMHU 1 0araThOoX 1HIIHMX IIJICH.

HyxkJieTHOB1 KMCJIOTU HECYTh 3aKOJI0BaHY 1H(pOpMAITitO.

[Ipn migBumieHHi Temmneparypu Tuna moauan g0 40° BinOyBaeThCs

JieHaTypailis Ouka.

5. Open the brackets and use the comparative form of the adjectives and adverbs.

1)
2)
3)
4)
5)

This exercise is (simple) than that one.

Why are you talking? Please be (quiet).

New districts of Kyiv are (beautiful) than the old ones.
He is (clever) than his brother.

My (old) sister is 4 years (old) than me.
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6)
7)
8)
9)

There are (many) customers on Saturdays than on weekdays.
Are expensive things (good) than cheap ones?
Is English grammar (difficult) than Russian grammar?

He has made (few) mistakes than yesterday.

10) She had to give us (far) information though she didn't want to.

6. Translate into English.

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

Bi3bMiTh 1110 Baji3zy, BOHA JIETIIa HIXK Balla.

B paiioni Bect-EHp 3HaX0a4ThCst HAWOPOXKY1 Mara3uHu.

[lo Tu Oyaem pobutu mizHime?

A nymaro, o BiH CTaplle HIX B, aJIeé MOJIOJIUIE 32 MEHE.

Bin HaiiTanlaHOBUTIIINHN CTYJIEHT B HaIIl{ TPy

Xoua y Hac OyJu HalTipI Miclig, HaM Jy>Ke CIlojo0anach BUCTaBa.
Jle 3HAXOAUTHCS HAMOIMKYC TTOIMITOBE BIILICHHS ?

OcTtanHiit noi3 npuOyBaB OMIBHOYI.

OcTaHH1 HOBUHU OYJIM 30BCIM HEIIIKaBI.

10) Bineru y 0i3Hec-KIac 3aBKIM HAHIOPOXKYI.

7. Put the adverbs in the right place.

Example: These books are old (very). — These books are very old.

1)
2)
3)
4)
5)
6)

| hate travelling by air (really).

She trusted him (entirely).

| understand your situation (fully).

It is not his fault. He did not want it to happen (at all).
The rain spoiled my day (completely).

We did the job quickly (fairly).
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7)  Though he tried to persuade her, she believed his story (hard, half).
8) He believes that he is right (firmly).

9) The prices are cheap at the hotel (reasonably).

10) I was tired to eat (too).

8. Open the brackets and give the comparative or superlative degree of the

following adjectives and adverbs. Add articles if necessary.

1) Thatis (incredible) story | have ever heard.

2) Itis not always (bright) students who do well in tests.

3) I think, cotton shirts are much (comfortable) to wear!

4)  Which is (deep), Lake Michigan or Lake Superior?

5) She is far (self-confident) than she used to be.

6) (tall) man among the guests is a basketball player.

7) | like both of them, but I think Kate is (easy) to talk to.

8) Most people are (well off) than their parents used to be.

9) She has a lot to be thankful for; but (sad) thing of all is that she does not

realize it. You look a lot (sad) than you did last time | saw you.

9. Read and translate the text.

BIOCHEMICAL PATHWAYS AND PROCESSES

Biochemical processes mediate the interaction of cells with their environment
and are responsible for most of the information processing inside the cell.
Networks of interacting proteins underlie many of these processes. Three major
types of biochemical processes are distinguished:

Metabolic pathways are sequences of chemical reactions, each catalysed by
enzymes, where certain product molecules are formed from other small substrates.

Metabolites are usually small molecules while enzymes are proteins.
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Signal transduction networks are pathways of molecular interactions that
provide communication between the cell membrane and intracellular end-points,
leading to some change in the cell. Signals are transduced by modification of one
protein’s activity or location by another protein.

Gene regulation circuits determine whether or not a particular gene is
expressed at any particular time. Transcription factors, proteins that promote or
repress transcription, either directly or indirectly bind regulatory DNA elements.

Metabolic, transduction and regulatory circuits are interleaved and integrated.
For example, gene regulation circuits are fed by external signals transmitted by
signal transduction pathways. The high complexity of these systems makes their

proper understanding difficult.

10. Make a report on the following topics.

1) Biochemistry in Ukraine: what is a prospective?

2) Modification of proteins as a protection of biopreparation.
3) Enzyme as a biocatalyst.

4) Branches of biochemistry: what is more perspective?

5) Synthesis of proteins as a main process in our organism.

11. BIMs or Biologically Important Molecules can be split into four categories:
Proteins, Carbohydrates, Lipids, and Nucleic Acids. Each of these groups is
composed of different subunits and each performs different tasks within the
human body. What are their functions? Write a tale about proteins, lipids,
nucleic acids and carbohydrates.

For example:

Once proteins, lipids and carbohydrates met and decided to find out who is the

most necessary for ...

12. Three biochemical methods are:
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e Chromatography
e Centrifugation
e Electrophoresis

With the group of your colleagues discuss advantages and disadvantages of each
method.

13. Prepare a report about the role of biochemistry
in modern life. Include the following ideas.
e What is biochemistry
e What is biomolecule and what is its importance
e Biochemical techniques and its importance

e The application of biochemistry in modern life
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Unit 7

BIOPHYSICS

Have you studied biophysics? Say in your words what biophysics is.
What do biophysicists study?

How essential is biophysics to progress in biology and biotechnology?
What are the applications of biophysics?

Why is biophysics important right now?

1. Read the text and find the answers to the mentioned above question.

THE BRIDGE BETWEEN BIOLOGY AND PHYSICS

Biology studies life in its variety and complexity. It describes how organisms
go about getting food, communicating, sensing the environment, and reproducing.
On the other hand, physics looks for mathematical laws of nature and makes
detailed predictions about the forces that drive idealized systems. Spanning the
distance between the complexity of life and the simplicity of physical laws is the
challenge of biophysics. Biophysicists study life at every level, from atoms and
molecules to cells, organisms, and environments.

Biophysics discovers such questions as how atoms are arranged to work in
DNA and proteins. Protein molecules perform the body’s chemical reactions.

They push and pull in the muscles that move your limbs. Proteins make the
parts of your eyes, ears, nose, and skin that sense your environment. They turn
food into energy and light into vision. They are your immunity to illness. Proteins
repair what is broken inside of cells, and regulate growth. They fire the electrical
signals in your brain. They read the DNA blueprints in your body and copy the
DNA for future generations.
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So, biophysicists discover how proteins work. Understanding these
differences in people’s respond to proteins opens new possibilities in drug design,
diagnosis, and disease control.

Biophysics is a wellspring of innovation for our high-tech economy. The
applications of biophysics depend on society’s needs. In the 20th century, great
progress was made in treating disease. Biophysics helped to create powerful
vaccines against infectious diseases. It described and controlled diseases of
metabolism, such as diabetes. And biophysics provided both the tools and the
understanding for treating the diseases of growth as cancers. Today we are learning
more about the biology of health and society is deeply concerned about the health
of our planet.

Advanced instruments created by biophysicists provide the life-saving
treatment methods of kidney dialysis, radiation therapy, cardiac defibrillators, and
pacemakers. Biophysicists invented instruments for detecting, purifying, imaging,
and manipulating chemicals and materials.

Nowadays society is facing physical and biological problems of global
proportions. How will we continue to get sufficient energy? How can we feed the
world’s population? How do we remediate global warming? How do we preserve
biological diversity?

How do we secure clean and plentiful water? Biophysics provides the insight
and technologies for meeting these challenges, based on the principles of physics
and the mechanisms of biology.

Biophysics discovers how to modify microorganisms for biofuel (replacing
gasoline and diesel fuel) and bioelectricity (replacing petroleum products and coal
for producing electricity). Biophysics discovers the biological cycles of heat, light,
water, carbon, nitrogen, oxygen, heat, and organisms throughout our planet.
Biophysics harnesses microorganisms to clean our water and to produce lifesaving

drugs.
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ESSENTIAL VOCABULARY

advanced adjective — an advanced system, method, or design is modern and
has been developed from an earlier version of the same thing.

arrange verb — put (things) in a neat, attractive, or required order @ She had
just finished arranging the flowers.

bioelectricity noun — electricity or electrical phenomena produced within
living organisms.

biofuel noun — a fuel derived immediately from living matter.

biological diversity noun — the variety of plant and animal life in the world or
in a particular habitat, a high level of which is usually considered to be important
and desirable.

challenge noun — a task or situation that tests someone's abilities ® The
traverse of the ridge is a challenge for experienced climbers. He took up the
challenge of organizing a sports afternoon.

complexity noun — the state of having many different parts connected or
related to each other in a complicated way.

detailed adjective — having many details or facts; showing attention to detail
e More detailed information was needed.

prediction noun — a thing predicted; a forecast ® A prediction that economic
growth would resume.

detect verb — discover or identify the presence or existence of ® Cancer may
soon be detected in its earliest stages.

blueprint noun — a pattern that all living cells contain, which decides how a
person, animal, or plant develops and what it looks like ® By changing the tomato's
genetic blueprint, scientists can alter the rate at which it ripens.

force noun — an influence tending to change the motion of a body or produce
motion or stress in a stationary body. The magnitude of such an influence is often
calculated by multiplying the mass of the body and its acceleration.

generation noun — all the people in a group or country who are of a similar

age, especially when they are considered as having the same experiences or
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attitudes o David Mamet has long been considered the leading American
playwright of his generation.

image verb — make a visual representation of (something) by scanning it with
a detector or electromagnetic beam.

law noun — a statement of fact, deduced from observation, to the effect that a
particular natural or scientific phenomenon always occurs if certain conditions are
present @ The second law of thermodynamics.

lifesaving adjective — life-saving medical treatments or equipment are used to
help save people's lives ® The boy needs a life-saving transplant operation.

manipulate verb — handle or control (a tool, mechanism, information, etc.) in
a skilful manner.

perform verb — carry out, accomplish, or fulfil (an action, task, or function) e
| have my duties to perform.

preserve verb — maintain (something) in its original or existing state e All
records of the past were zealously preserved.

pull verb — exert force on (someone or something) so as to cause movement
towards oneself @ He pulled her down on to the couch.

push verb — exert force on (someone or something) in order to move them
away from oneself @ She pushed her glass towards him.

purify verb — remove contaminants from e The filtration plant is able to
purify 70 tons of water a day.

regulate verb — control or maintain the rate or speed of (a machine or
process) so that it operates properly ® A hormone which regulates metabolism.

respond verb — react quickly or positively to a stimulus or treatment @ His
back injury has failed to respond to treatment.

secure verb — protect against threats; make safe e The government is
concerned to secure the economy against too much foreign ownership.

simplicity noun — the quality or condition of being easy to understand or do e

For the sake of simplicity, this chapter will concentrate upon one theory.
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society noun — the aggregate of people living together in a more or less

ordered community.

need noun — a thing that is wanted or required.

2. Explain the following terms.

Kidney dialysis

radiation therapy

cardiac defibrillator

pacemaker

3. Translate the sentences with into English.

1)

2)

3)
4)

5)

6)
7)

8)

HaliBaxnuBimuM 3aBaaHHs Oynb-sIKOT JEp)KaBU € 3aJ0BOJICHHS MOTpeO
CyCH1IbCTBA.

Ha mMunysioMy 3aHSATTI MM pO3TJISaid OCHOBHI 3aKOHHU Tepeaadi CrajgKkoBOl
1H(popMmarii.

Biniku perysmoroTh piCT KIITHH B OPraHi3Mi.

be3 30epexeHHst 010JI0TTYHOTO PI3HOMAHITTS HEMOXJIMBUIN CTIHKHI PO3BUTOK
6iochepu.

[cHyrOTH TIpoIiecH, K1 HampaBiieHl HA OTPUMaHHS OlomaianBa 13 IEJI0JI03H Ta
PI3HOMaHITHUX OPTaHIYHMX B1AXO/IIB.

HikoTuH nocusiae B MO30K XUOH1 CUTHAJIA MPO CUTICTh.

[lepenoBi 1HCTpYMEHTH, CTBOpeHI Oiodizukamu, Oynu 3acTOCOBaHI IS
M1JBUILIEHHS €()EKTUBHOCTI Tpalli.

OcTaHHIM YacoM JIIOJCTBO YACTIII€ CTaJ0 CTUKATHCS 3 EKOJOTTYHUMH

npoOemMamu, 10 MaloTh MI00ATBHUI XapakTep.
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4. Answer the questions.

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

What does biology study?

What does physics study?

How does biophysics connect biology and physics?

What does biophysics discover about proteins?

Name the functions of proteins in our body.

What progress did biophysics make for society’s needs in the 20th century?
What instruments or tool did biophysicists create?

What problems does modern society face?

Why does society need biofuel and bioelectricity?

10) Why does biophysics harness microorganisms?

5. Correct the order of the ideas according to how they were mentioned in the

text.

1)
2)
3)
4)
5)
6)

Biophysics in the source of economical innovations.

Modern society faces many environmental problems.

Biophysics is the mixture of biology and physics.

Proteins’ work is being discovered by biophysics.

Biofuel, bioelectricity, clean-up of water are the issues of biophysics.

Many life-saving tools are created by biophysics.

5. Write a summary of the text in your own words. Orally enlarge this summary

and retell the text.

6. Remember Present Perfect tense. Insert the following markers in the correct

place.

ever, never, for, since, already, just, yet

70




1)
2)
3)
4)
5)

6)
7)

He's worked there many years, 1986, | believe.

| have loved anyone as much as I love you.

We've known Paul two years. Have you met him?

I've known him we went to school together, but I've met his parents.

We have sold two hundred tickets and there is still a month to go before the
concert.

Have you thought of learning to fly?

| have received my exam result. It came ten minutes ago.

7. Find the difference between Present Perfect and Past Simple.

1)

2)
3)
4)
5)

6)

Barbara Lively (write) a lot of books. She (write) her first

fifteen years ago.

youever  (try) Indian food?
| never __ (be)toJapan. When you (go) there?
I (live) in London for eight years, and | don't want to move.
He (live) in Oxford for two years, and then in 1995 he
(move) to London.
We (meet) Tim and Maureen three years ago. How long
you  (know) them?

8. Complete the sentences with the verbs from the box using the Past Perfect

Continuous Tense.

consider burn drive quarrel write practice work work rain try

1)
2)
3)
4)

He _the car for many hours before he came to the crossroads.
The pianist ___ the passage hour after hour till he mastered it.
When | met her, her eyes were red. She and Mike again :

When | came, they ___this question for more than an hour.
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5)
6)
7)
8)
9
10)

It was evening and he was tired because he _since dawn.

He  to get her on the phone for 15 minutes before he heard her voice.

By 12 o'clock they  a composition for two hours.

The fire___for some time before a fire brigade came.

| to meet her for ages when | bumped into her by chance.

When | left home, it was raining, and as it___since morning, the streets were

muddy.

9. Present Perfect and Present Perfect Continuous. Choose the correct sentence

from each pair.

1)
2)

3)

4)

5)

6)

I've cut my finger! - I've been cutting my finger!

Have you heard Paul Simon's latest record? - Have you been hearing Paul
Simon's latest record?

She's tired because she's shopped all day. - She's tired because she's been
shopping all day.

Sorry. I've broken one of your glasses. - Sorry. I've been breaking one of your
glasses.

How long have you had this book? - How long have you been having this
book?

They have lived here for three years. - They've been living here for three

years.

10. Read and translate the text. Circle any additional unknown words/phrases in

the article. In pairs/groups, use your dictionaries to understand the meanings.
Write their.

THREE BRANCHES OF BIOPHYSICS
Medical biophysics studies physics to describe or affect biological process for

the purpose of medical application. Like many areas of study that have emerged in
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recent times, it relies on broad interdisciplinary knowledge between the so-called
traditional fields such as physics (i.e. medical physics, radiation physics or imaging
physics) and advanced biology fields such as biochemistry, biophysics,
physiology, neuroscience etc.

Some important areas of research in medical biophysics include medical
imaging (e.g. MRI, computed tomography, and PET), oncology, vasculature and
circulatory system function.

Molecular biophysics is an evolving interdisciplinary area of research that
combines concepts in physics, chemistry, engineering, mathematics and biology. It
studies biomolecular systems and explain biological function in terms of molecular
structure, structural organization, and dynamic behaviour at various levels of
complexity (from single molecules to supramolecular structures, viruses and small
living systems). The discipline requires specialized equipment and procedures
capable of imaging and manipulating minute living structures, as well as novel
experimental approaches.

Biophysical chemistry is a relatively new branch of chemistry that covers a
broad spectrum of research activities involving biological systems. The most
common feature of the research in this subject is to seek explanation of the various
phenomena in biological systems in terms of either the molecules that make up the
system or the supra-molecular structure of these systems.

Biophysical chemists employ various techniques used in physical chemistry
to probe the structure of biological systems. These techniques include
spectroscopic methods like nuclear magnetic resonance (NMR) and X-ray
diffraction. Also biophysical chemists study protein structure and the functional
structure of cell membranes. For example, enzyme action can be explained in
terms of the shape of a pocket in the protein molecule that matches the shape of the
substrate molecule or its modification due to binding of a metal ion. Similarly the
structure and function of the biomembranes may be understood through the study
of model supramolecular structures as liposomes or phospholipid vesicles of

different compositions and sizes.
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11. Circle any additional unknown words/phrases in the article. In pairs/groups,

use your dictionaries to understand the meanings. Write their definitions.

12. Remember how the fragments were used, and complete the sentence from the

article above.

1)  Medical Biophysics studies physics to ...

2) Medical Biophysics relies on broad interdisciplinary knowledge between...

3) Some important areas of research in medical biophysics are...

4)  Molecular biophysics is a rapidly evolving interdisciplinary area of research
that ...

5) Biophysical chemistry is a relatively new branch of chemistry that ...

6) Biophysical chemists employ various techniques used in physical chemistry
to ...

7) Biophysical chemists study...

8) Enzyme action can be explained in terms of ...

9) Similarly the structure and function of the biomembranes may be understood

through ...

13. Summarize the article in your own words.

14. Translate the text into English using the words you’ve learned.

bionoriuni 06'ekTH, SIK TpaBUIIO, Ay>K€ CKIIAIHI 1 HA MPOIIECH, 10 MPOTIKAIOThH
B HUX BIUIMBAIOTh OaraTto (hakTopiB, K1 YaCTO 3ajekaTh OJUH BiJ ogHor0. Di3nka
JI03BOJISIE  CTBOPUTH CHPOIIEHI Mojeni 00'€KTa, $KI ONUCYIOTHCS 3aKOHAMU
TEPMOJIUHAMIKH, SISKTPOIUHAMIKH 1 T.1. Y (i3HIl € 0e3114 METOIIB, SIKi B CBOIl
nepBicHIA (HopMi HE MOXYTh OyTHM BHUKOPHUCTaH1 ISl JOCIIKEHb O10JO0TTYHHUX
o0'ektiB. Tomy 11e ogHUM 3aBHaHHIM 010()I3UKH € IPUCTOCYBAHHS ITUX METOIB 1

METOJMK JIJIsi BUPIIICHHS 3aBaaHb 0ioJorii. ChOro/iH1 Il OTpUuMaHHs 1HQopmarlii
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B OIOJOTIYHMX  CHCTEMax  3aCTOCOBYIOTh  pI3HI ~ ONTHYHI  METOJH,
PEHTTEHOCTPYKTYPHHM  aHami3, pi3HI EJIEKTPOMETPUYHI METOAH, METOAU
XEMIJTFOMIHECIICHITIT, JTJa3epHY CIIEKTPOCKOIII0, METOJI MIYeHUX aToMmiB Ta iH. Lle

BUKOPHCTOBYETHCA, 30KpEMa, JIsl METUYHOI J1arHOCTUKH 1 Tepartii.

15. Write an essay on the topic “Prospects of biophysics”.

16. With the group of your colleagues make a presentation about the following

selected topics in biophysics.
1) Biophysical mechanisms

2) Biophysical techniques

3) Molecular structure and behaviour.
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Unit 8
PHYSIOCHEMICAL METHODS OF ANALYSIS

What are the physicochemical methods of analysis?
What kinds of physicochemical methods do you know?

What is the basis of physicochemical methods of analysis?

1. Read and translate the text.

PHYSIOCHEMICAL METHODS OF ANALYSIS: WHAT ARE THESE?

It seems that this term can be met only in Russian. In the English language
literature, they usually speak and write about instrumental methods of analysis.
The name instrumental is evidently not ideal; analytical balances or titrimeters
used in classical chemical methods also belong to instruments.

Physicochemical methods of analysis have wider application. Without them it
is hard to control and manage production processes and research. It should be
noted that physicochemical methods of analysis solve the problems of chemical
control and analysis; they constitute to one of the parts of analytical chemistry. The
essence of the physical and chemical methods of analysis is to study relations
between structure and properties of systems. For the analysis of substances
chemical reactions are widely used. They are accompanied by changes in the
physical properties of the analyzed system, for example, the color intensity of
fluorescence, etc. So physicochemical methods of analysis is a field of analytical
chemistry that investigates analyses using scientific instruments. There are several
types of instrumental analyses.

Spectroscopy measures the interaction of the molecules with electromagnetic
radiation. Spectroscopy consists of many different applications such as atomic
absorption spectroscopy, atomic emission spectroscopy, ultraviolet-visible
spectroscopy, Xx-ray fluorescence spectroscopy, infrared spectroscopy, Raman
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spectroscopy, nuclear magnetic resonance spectroscopy, photoemission
spectroscopy and so on.

Mass spectrometry measures mass-to-charge ratio of molecules using electric
and magnetic fields. There are several ionization methods: electron ionization,
chemical ionization, electrospray, fast atom bombardment, matrix-assisted laser
desorption/ ionization, and others.

Crystallography is a technique that characterizes the chemical structure of
materials at the atomic level by analyzing the diffraction patterns of
electromagnetic radiation or particles that have been deflected by atoms in the
material. X-rays are most commonly used. From the raw data the relative
placement of atoms in space may be determined.

Electroanalytical methods measure the electric potential in volts and/or the
electric current in amps in an electrochemical cell containing the analyte. These
methods can be categorized according to which aspects of the cell are controlled
and which are measured. The three main categories are potentiometry (the
difference in electrode potentials is measured), coulometry (the cell's current is
measured over time), and voltammetry (the cell's current is measured while
actively altering the cell's potential).

Calorimetry and thermogravimetric analysis measure the interaction of a
material and heat.

Separation processes are used to decrease the complexity of material
mixtures. Chromatography and electrophoresis are representative of this field.

Microscopy. The visualization of single molecules, single biological cells,
biological tissues and nanomaterials is very important and attractive approach in
analytical science.

Also, hybridization with other traditional analytical tools is revolutionizing
analytical science. Microscopy can be categorized into three different fields:
optical microscopy, electron microscopy, and scanning probe microscopy.
Recently, this field is rapidly progressing because of the rapid development of the

computer and camera industries. Combinations of the above techniques produce a
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"hybrid" or "hyphenated" technique. Several examples are in popular use today and
new hybrid techniques are under development, for example, gas chromatography-
mass  spectrometry, gas chromatography-infrared spectroscopy, liquid
chromatography- mass spectrometry and so on.

A general method for analysis of concentration involves the creation of a
calibration curve. This allows for determination of the amount of a chemical in a
material by comparing the results of unknown sample to those of a series known
standards. If the concentration of element or compound in a sample is too high for
the detection range of the technique, it can simply be diluted in a pure solvent. If
the amount in the sample is below an instrument's range of measurement, the
method of addition can be used. In this method a known quantity of the element or
compound under study is added, and the difference between the concentration

added, and the concentration observed is the amount actually in the sample.

2. Fill in the gaps in this sentences

1) Physicochemical methods of _ have wider application.

2) Spectroscopy measures the interaction of the molecules with

3) From the raw data the relative placement of _ in space may be
determined.

4)  Separation processes are used to decrease the complexity of

5) The visualization of single molecules, single biological cells, biological
tissues and nanomaterials is very important and attractive approach
in

6) Microscopy can be categorized into three different fields: :

, and scanning

7) probe microscopy.

3. Write out the sentences expressing the main ideas of each logical part of the

text.
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4. Write a summary of the text in your own words making use of plan and the

sentences you’ve written OUL.

5. Choose the type of instrumental analysis and make a detailed presentation

about it.

6. Past Perfect and Past Perfect Progressive. Choose the correct sentence from

each pair.

1) I knew the facts of the case because | had read / had been reading the report.

2) My eyes ached because | had read / had been reading for three hours.

3) The children were filthy. They had played / had been playing in the garden,
and they were covered in mud.

4) 1 was very nervous at the beginning of the match. | had never played/ had
never been playing her before, and | didn't know how good she was.

5) Donald excelled himself as a cook. He had cooked / had been cooking a
wonderful Spanish dish.

6) Donald was very cross. He had worked/ had been working in the kitchen all

morning, and none had offered to help.

7. Define if the verb tenses in these sentences are correct.

1)
2)
3)
4)
5)
6)

He had been sitting here for 40 minutes when the telephone rang.

| had tried to get him on the phone all day.

When Sarah arrived at the party, Paul had been already going home.
When we got back the babysitter had gone home.

Tom had done his homework for an hour when his friend came to see him.

They had hoped to get the summit but Travers fell ill at base camp.

79



7)  When we got home last night, we found that somebody had been breaking
into the flat.

8) At eight in the morning we had been driving for six hours.

8. Read this text and translate it.

WHAT IS BIOCHEMISTRY LAB?

A biochemistry laboratory is an area in which a biochemist studies the
chemical processes within living organisms. Traditional biochemistry examines the
chemistry of reactions catalyzed by enzymes, but biochemical research has
expanded to cover topics of signal transduction, transport within cells, and
molecular interactions.

All biochemistry labs have the basic components of science research labs,
such a pH meter, a balance for weighing out chemicals, a variety of buffers and
other chemicals, and refrigerators and freezers for storing supplies. They also have
a special freezer kept at -94° F (-70° C) for the long-term storage of proteins and
tissues. Such facilities have centrifuges and access to an ultracentrifuge. An ice
machine is generally essential for generating ice to keep enzymes and reagents
chilled and stable. Virtually all biochemistry labs have gel electrophoresis supplies
for examining proteins, along with the equipment for running Western blots.

For biochemistry research, a spectrophotometer is frequently necessary to
measure protein concentrations or enzyme reactions. Usually, a UV-Vis
spectrophotometer suffices, but some labs require a fluores.

Other biochemistry labs may have more specialized equipment, like particular
chromatography equipment. This type of technology separates molecules.For
instance, the lab may have a high-pressure liquid chromatography (HPLC) system
to separate peptides or conduct enzyme assays on small molecules.

Another type of instrument one might have is a gas chromatography (GC)

system. This unit separates volatile compounds. A protein biochemistry laboratory
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may have a fast-pressure liquid chromatography (FPLC) system to purify large
amounts of protein to study. It would have a variety of gel matrices, with differing
chemical properties to use with the FPLC to separate the proteins.

There would be glass columns of varying proportions to hold the matrices.
Protein biochemistry laboratories generally have a cold room, so that proteins can
be isolated and purified at cold temperatures to keep them stable. The techniques
of genetic engineering involve manipulating DNA or RNA in microorganisms, so
sterile conditions are required. Such a lab would have a sterile hood that can be
wiped down with ethanol its work surface. The lab would have agar, which forms a
gel that the microorganisms grow on. There would be a variety of other of supplies
for media, and antibiotics for growing up the genetically-altered microorganisms.
It would have incubators and shakers that could be warmed up to grow bacteria or
yeast.

Also necessary is access to an autoclave, to sterilize the supplies for growth
and RNA manipulation, and to destroy the recombinant material after the
experiments are finished. A medical biochemistry laboratory would have many of
the items of other biochemistry labs, depending on its specialty. The difference

would be in the source of the material for study.

9. Investigation work. Try to use your laboratory to carry out any of experiment
with the help of these methods. Make photos and show them to your group.

Make the presentation on the following topics.

1)  Electrochemical methods
2) Chromatographic methods
3) Spectral methods

4)  Radiometric methods
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10. Write a story “Once I accidentally leaked the solution into the mass

spectrometer...”

82



Unit 9
IMMUNOLOGY

Why do we need an immune system?
Nowadays we have many supplements on the market. Can all they replace our
immune system?

In what context have you heard about immune system in your everyday life?

1. Read the text and translate it properly.

A MAGNIFICENT PROTECTOR

Inside your body there is an amazing protection mechanism called the
immune system. It is designed to defend you against millions of bacteria, microbes,
viruses, toxins and parasites that would love to invade your body. To understand
the power of the immune system, all that you have to do is to have a look at one’s
death. That sounds gross, but it will show you important things about your immune
system.

When something dies, its immune system (along with everything else) shuts
down. In a matter of hours, the body is invaded by all sorts of bacteria, microbes,
parasites... None of these things are able to get in when your immune system is
working, but the moment your immune system stops the door is wide open. Once
you die it only takes a few weeks for these organisms to completely dismantle your
body and carry it away, until all that's left is a skeleton. Obviously your immune
system is doing something amazing to keep all of that dismantling from happening
when you are alive.

When a virus or bacteria (also known generically as a germ) invades your
body and reproduces, it normally causes problems. Generally the germ's presence
produces some side effect that makes you sick. For example, the strep throat
bacteria (Streptococcus) releases a toxin that causes inflammation in your throat.
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The polio virus releases toxins that destroy nerve cells (often leading to paralysis).
Some bacteria are benign or beneficial (for example, we all have millions of
bacteria in our intestines and they help digest food), but many are harmful ones;
they get into the body or the bloodstream.

The job of your immune system is to protect your body from these infections.
The immune system protects you in three different ways. First and foremost, it
creates a barrier that prevents bacteria and viruses from entering your body. Then,
if a bacteria or virus does get into the body, the immune system tries to detect and
eliminate it before it can make itself at home and reproduce. Thirdly, when the
virus or bacteria is able to reproduce and start causing problems, your immune
system is in charge of eliminating it.

There are many diseases that, if you catch them once, you will never catch
again. Measles is a good example, as is chicken pox. What happens with these
diseases is that they make it into your body and start reproducing. The immune
system gears up to eliminate them. Cells recognize the virus and produce
antibodies for it. This process takes time, but the disease runs it course and is
eventually eliminated.

A vaccine is a weakened form of a disease. It is either a killed form of the
disease, or it is a similar but less virulent strain. Once inside your body your
immune system mounts the same defense, but because the disease is different or
weaker you get few or no symptoms of the disease. Now, when the real disease
invades your body, your body is able to eliminate it immediately.

Many diseases cannot be cured by vaccines, however. The common cold and
influenza are two good examples. These diseases either mutate so quickly or have
so many different strains in the wild that it is impossible to inject all of them into
your body. Each time you get the flu, for example, you are getting a different strain
of the same disease. Thus, it’s only our immune system which helps us to be
defended.

2. Give the definitions to at least three of the following terms.
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Adenoids, bone marrow, large intestine, lymph nodes, lymphatic duct, payer’s

patches, small intestine, spleen, subclavian vein, thoracic duct, throat, thymus.

3. Fill in the gaps in these sentences
1) Inside your body there is an amazing called the immune system.

2) Obviously your immune system is doing something amazing to keep all of

that from happening when you are alive.

3) When or invades your body and reproduces, it normally causes
problems.

4) The strep throat bacteria releases a _ that causes inflammation in your
throat.

5) The job of your immune system is to protect your body from these
6) If a bacteria or virus does get into the body, the immune system tries to

and it before it can make itself at home and reproduce.

7) recognize the virus and produce antibodies for it.

8) A vaccine is a weakened form of a

9) Many diseases cannot be by vaccines.
10) These diseases either quickly or have so many different strains in the
wild.

4. Answer the questions.

1) What is the immune system? What is the basic function of the immune
system?

2) How can we understand the power of the immune system?

3) What happens when somebody dies?

4)  What are the synonyms of the word “virus”?

5) What happens when the germ invades one’s body?

6) What are benign bacteria?

7) How many ways of the immune system protection can you name?
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8) Are there the diseases which you catch once and then never again?
9) What is a vaccine? How does it work?
10) Are there any vaccines unable to be cured by vaccines?

11) What happens each time you get flu?

5. Speak on the new facts you found in the text.
What wondered you or what information was new for you? Can you add any other

information about the immune system?

6. Do you agree with the following statements? Choose one of them, explain and

expand your idea and create a small report.

1) The strep throat bacteria (Streptococcus) releases a toxin that causes
inflammation in your throat.

2) The Immune system doesn’t work against viruses. It deals only with cells.

3) Bacteria have no nucleus.

4)  Erythrocytes are not the part of immune system.

5) Bacteria and viruses work in the same way.

6) A vaccine is a form of a disease.

7. Make a plan of this text.Add key words in it if necessary.

8. Retell this text using your plan.

9. Open the brackets and put the verbs into the
Future Indefinite, the Future Perfect, the Present Indefinite or the Present
Perfect Tense.
1) By 8 o'clock they (have) dinner.
2) By the end of the week he (finish) the translation.
3) Before you (come) I (do) all the work.
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4)
5)
6)
7)
8)
9
10)
11)
12)
13)
14)

15)

She (look) through the article by 12 o'clock.

They (receive) our letter by Monday.

By the time we (get) to the forest the rain (stop).

| think he (answer) the letter by this time.

We (begin) to work after we (read) all the instructions.

We (not do) anything until he (take) necessary steps.

The committee (prepare) the plan by tomorrow.

| suppose when my letter (reach) you I already (return) from your voyage.
He (pass) an exam after he (learn) all the material.

| am afraid they (not discuss) all the questions by the time they (come).
We (not be able) to start the experiment before we (obtain) the necessary data.
The secretary already (look) through all the papers before the boss (come).

My train (leave) by the time you (come) to the station.

10. Open the brackets and use the Future Perfect Continuous Tense.

1)
2)
3)
4)

5)

They already (rehearse) for an hour when we come.

I (work) in this company for 10 years next April.

By next year he (writing) the novel for three years.

The thieves are sure that they (drive) for 6 hours when the police discover the
robbery in the morning.

They (study) for 3 hours when you come.

11. Read the text and translate.

IMMUNOLOGY
Immunology is a branch of biomedical science that covers the study of all

aspects of the immune system in all organisms. It deals with the physiological

functioning of the immune system in states of both health and disease;

malfunctions of the immune system in immunological disorders; the physical,
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chemical and physiological characteristics of the components of the immune
system in vitro, in situ, and in vivo.

Even before the concept of immunity was developed, numerous early physicians
characterized organs that would later prove to be part of the immune system.

When health conditions warrant, immune system organs including the
thymus, spleen, portions of bone marrow, lymph nodes and secondary lymphatic
tissues can be surgically excised for examination while patients are still alive.
Classical immunology studies the relationship between the body systems,
pathogens, and immunity. The earliest written mention of immunity can be traced
back to the plague of Athens in 430 BCE. The study of the molecular and cellular
components that comprise the immune system, including their function and
interaction, is the central science of immunology.

In the 21st century, immunology has broadened its horizons with much
research being performed in the more specialized niches of immunology. This
includes the immunological function of cells, organs and system, as well as the

function of the immune system outside classical models of immunity.

12. Give the definitions to at least three of the following words:
e immunology

e immune system

° in vitro
° in situ
. in vivo

e classical immunology

13. Write out the sentences expressing the main ideas of each logical part of the

text.

14. Check your knowledge about the immune system? Do you know the answers

to these questions?
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1) Is amonocyte a red or white blood cell?

2) What is the largest lymphoid structure?

3) What common allergic disorder was named for the iliness first described in
those exposed to the farmlands of England?

4) What is a substance that can cause a person to become sensitive to, and
produce antibodies against it?

5) What type of immunity is developed through exposure to a disease?

6) Which part of the body does NOT contain lymph nodes?

7)  Which organ is NOT part of the immune system?

8) What is a specialist in immunology called?

15. Speak on the new facts you found. What wondered you or what information
was new for you? Can you add some other information about the history of

immunology or some interesting immunological facts?

16. Read and translate the text.

A USEFUL VITAMIN

You'd have to eat a couple dozen oranges to get the same effect as one
Vitamin C tablet that contains 500 mg of Vitamin C. Perhaps everyone knows that
vitamin C and immune system of humans are interconnected principles. Ascorbic
acid is a nutrient that has been shown to have a strong jolt on human health.
Researchers originally intended that considerable doses of Vitamin C can reduce
the severity and the rate of the common cold due to its using in oxidation-
reduction in the human body.

Vitamin C is on the top of immune boosters list and there are many reasons
for that. Perhaps, the greatest number of nutrient investigations was devoted to
vitamin C and immune system. Ascorbic acid addendums are inexpensive to make,

and it is very good that vitamin C is available naturally in many vegetables and
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fruits. There is another possibility to get Ascorbic acid - you can buy at any
chemist's shop vitamin-C-fortified version. Now let's take a brief review of vitamin
C and immune system benefit of it.

Ascorbic acid increases the infection-fighting production antibodies and
white blood cells and increases interferon levels, the antibody that covers surface
of cells, which are favorable for the viruses™ entry. Vitamin C diminished the
cardiovascular disease risk with the help of raising HDL levels cholesterol while
decreasing blood pressure and importunate with the proceeding during which fat is
transformed to plaque in the human arteries. It is also interesting about vitamin C
and immune system that people who have diets with higher vitamin C

concentration have lower rates of prostate, colon and even breast cancer.

17. Make a conversation according to the following situation.

You are working out a new supplement for stimulating human’s immune
system. You have to assure your colleagues that your medicine is the most
effective one.

Your partner’s aim is to ask you as much as possible about the supplement’s

effects on immune system.
18. Creative composition.

You are one of the white blood cells. Some antigen has infiltrated your

master’s body. What are your actions?
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Unit 10
AIDS/HIV

What are viruses AID and HIV? Do you know if there is any difference?
Do these viruses influence on our immune system? Do you know how?

What are the main symptoms of AIDS?

1. Read the following text and translate.

BASIC THINGS ABOUT AIDS AND HIV

In 1985, scientists discovered the human immunodeficiency virus (HIV).
HIV is a virus that is transmitted from person to person through the exchange of
body fluids such as blood, semen, breast milk and vaginal secretions. Sexual
contact is the most common way to spread HIV, but it can also be transmitted by
sharing needles when injecting drugs, or during childbirth and breastfeeding. As
HIV reproduces, it damages the body's immune system and the body becomes
susceptible to illness and infection. There is no known cure for HIV infection
nowadays.

Acquired immune deficiency syndrome, or AIDS, is a condition that
describes an advanced state of HIV infection. With AIDS, the virus has progressed,
causing significant loss of white blood cells or any of the cancers or infections that
result from immune system damage.

Once inside the body the virus attacks specialized immune system cells
known as CD4 cells. The virus attaches to these cells and infects them by injecting
HIV nucleic acids (DNA and RNA) into the cell. New HIV virus then infects other
CD4 cells as the cycle repeats itself.

Is HIV and AIDS the same thing? HIV is the virus which damages the
body's immune system. While AIDS defining infections means a person is
diagnosed with AIDS. A person can be infected for years without having AIDS.
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Having HIV infection does not mean you have AIDS. Simply put, HIV and AIDS
are not the same thing, but they are related to one another.

Before HIV infection became widespread in the human population, AIDS
defining infections were rare, and almost exclusively in individuals with immune
suppression, such as chemotherapy and certain types of cancers. AIDS was first
recognized in the early 1980s in healthy homosexual men. Adding to the oddity,
these men had no recognized cause for immune suppression. An infectious cause
of AIDS was suggested by geographic clustering of cases, links among cases by
sexual contact, mother-to-infant transmission, and transmission by blood
transfusion. Later, isolation of HIV from patients with AIDS strongly suggested
that this virus was the cause of AIDS. Medications can successfully treat many of
the symptoms of early symptomatic HIV infection. Antiretroviral therapy slows the
growth of the HIV virus in the body. It works very well in reducing the number of
HIV particles in the bloodstream.

Although people have suppressed levels of HIV, they can still spread the
virus to others through sex or sharing needles. Antiretroviral therapy is not a cure
for HIV, but the treatment slows disease progression and may strengthen the
immune system. People should never forget that HIVV/AIDS is more than a physical
ailment; it affects the whole person, emotional and physical. Often our treatments

focus on the physical only but the emotional needs addressed as well.

2. Answer the following questions according to the sense of the text.

1) Whatis AIDS?

2)  What is HIV?

3) Isthere any difference between them? How are they similar?

4)  What are the ways of transition of the virus from one human to another? Do
you know any other variants?

5) How does the virus affect the immune system, the body?

6) Who was the first person with AIDS symptoms?
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7)  Are there any borders for the infection?
8) What are the ways of treatment? Can AIDS be cured?
9) How does antiretroviral therapy work?

10) Is this disease only physical?

3. Find the definitions to the following words.

1) HIV a) detrimental colonization of a host

organism by a foreign species;

2) AIDS b) manifestation of a disease,
indicating the nature of the disease,

which is noticed by the patient;

3) Immune system c) the virus that causes acquired

immune deficiency syndrome;

4) Infection d) medications for the treatment of
infection by retroviruses, primarily
HIV;

5) Symptom e) the set of cells, and their activity
against antigens, or infectious
agents, that comprise the body's

defense system against disease;

6) Antiretroviral therapy f) a set of symptoms and infections
resulting from the damage to the
human immune system caused by
the human immunodeficiency

virus.

93



4. Read the text again and express the idea of each paragraph in questions.

5. Retell the texts from the point of view of:

e aman having acquired immune deficiency syndrome

a doctor dealing with these diseases

a girl whose boyfriend isill.

6. Read the text and entitle it.

On November 24, 2004 the United Nations warned that the world was facing
a “unique development challenge” with acceleration in the spread of AIDS. New
data revealed there are nearly 40 million HIV sufferers worldwide. Of these 3
million will die of AIDS this year, a record toll in the 23-year history of the killer
virus. The report says Sub-Saharan Africa remains by far the worst-affected region
in the world. In South Africa 5.3 million people are infected, with “no sign yet of a
decline in the epidemic.” India has the second largest number of HIV sufferers in
the world (5.1 million), while East Asia has seen a 56 percent increase in HIV
cases, mainly attributable to an explosive rise in China. Women now constitute
over half of all new cases contracting HIVV/AIDS due to poor sexual education,
he sex trade, unprotected sexual intercourse, and a greater natural susceptibility to
contract the virus than men.

However, if you are diagnosed with HIV, your physical health is not the
only issue you have to deal with. Along with the physical illness are mental health
conditions that may come up. Mental health refers to the overall well-being of a
person, including a person's mood, emotions, and behavior. HIV/AIDS can have a
major impact on many parts of human life. People with HIV and those close to
them are subject to many things that may affect their mental health. Many people
are surprised when they learn that they have been diagnosed with HIV. Some
people feel overwhelmed by the changes that they will need to make in their lives.

It is normal to have strong reactions when you find out you are HIV positive,
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including feelings such as fear, anger, and a sense of being overwhelmed. Often
people feel helpless, sad, and anxious about the illness. Although the society
doesn’t forget people affected with this devastating disease.

The red ribbon, a ribbon colored red, is the symbol of solidarity of people
living with HIV/AIDS. The Red Ribbon Project was created by the New York
artists in 1991. The artists wished to create a visual symbol to demonstrate
compassion for people living with AIDS and their caregivers. The color red was
chosen for it as the connection to blood and the idea of passion - not only anger,
but love, like a valentine. First worn publicly by Jeremy Irons at the 1991 Tony
Awards, the ribbon soon became renowned as an international symbol of AIDS
awareness, becoming a politically correct fashion accessory on the lapels of
celebrities. The Red Ribbon continues to be a powerful force in the fight to
increase public awareness of HIV/AIDS and in the lobbying efforts to increase

funding for AIDS services and research.

7. Write down questions based on the article. Ask them your partner.

8. Give a short talk on:

e  The present-day situation in spreading of AIDS.

Mental health conditions of an infected person.

Red Ribbon project history.

9. Write a letter to the President explaining your concerns for AIDS victims and

explaining what you feel the leader of the free world should do.

10. Role-play dialogue.
You came to the blood transfusion center. You are going to donate blood.
Ask the doctor about the measures they take to prevent everybody to catch HIV.

Your goal is to be as sure as possible in your safety.
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The doctor’s aim is to make you sure that only in their center they take

maximum care about donators.

11. Write a composition/ presentation.
You are the doctor sent to some high school to tell students about the
measures to prevent catching of HIV. Prepare your speech to tell them as much as

possible.
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Unit 11
MICROBIOLOGY

Say in your words what microbiology is.
How many areas of microbiology do you know?

What is the main subject of microbiological research?

THE FANTASTIC WORLD

Microbiology is the study of microorganisms, which are microscopic and
unicellular organisms. This includes eukaryotes such as fungi and protists, and
prokaryotes. Viruses, though not classed as living organisms, are also studied.
Microbiology typically includes the study of the immune system, or Immunology.
And immune systems obviously interact with pathogenic microbes.

Microbiology includes virology, mycology, parasitology, bacteriology and
other branches. Microbiological procedures usually must be aseptic, and use a
variety of tools such as light microscopes with a combination of stains and dyes,
agar plates in petri dishes, biochemical test and running tests against particular
growth conditions.

Microbiology is researched actively. Many microbes are responsible for
beneficial processes such as industrial fermentation, antibiotic production and
others.

Bacteria can be used for the industrial production of amino acids.
Corynebacteriumglutamicum is one of the most important bacterial species with an
annual production of more than two million tons of amino acids.

A variety of biopolymers, such as polysaccharides, polyesters, and

polyamides, are produced by microorganisms. Microorganisms are used for the
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biotechnological production of biopolymers with tailored properties suitable for
high-value medical application such as tissue engineering and drug delivery.

Microorganisms are beneficial for microbial biodegradation of domestic,
agricultural and industrial wastes. The ability of each microorganism to degrade
toxic waste depends on the nature of each contaminant.

There are also various claims concerning the contributions to human and
animal health by consuming probiotics (bacteria potentially beneficial to the
digestive system) and/or prebiotics (substances consumed to promote the growth of
probiotic microorganisms). Recent research has suggested that microorganisms

could be useful in the treatment of cancer.

3. Fill in the gaps in these sentences:

1) Microbiology is the study of | which are microscopic and unicellular
organisms.

2) Viruses, though not classedas_, are also studied.

3) Many microbes are responsible for such as industrial fermentation,

antibiotic production and others.

4) are beneficial for microbial biodegradation of domestic, agricultural

and industrial wastes.

5) Recent research has suggested that microorganisms could be useful in the
of cancer.

6) Microorganisms are used for the of biopolymers with tailored

properties suitable for high-value medical application.

4. Give the full answers to these questions:

1) What is microbiology?
2) Is microbiology connected with immunology? How?

3) Which branches of microbiology do you know?
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4) Where are microbes used?

5) What do you know about Corynebacteriumglutamicum?

6) What is produced by microorganisms?

7) What is probiotic? What is prebiotic? What is the difference between them?
8) How can we biodegrade different wastes?

9) Could microorganisms be useful in the treatment of cancer?

5. Read the text attentively again and say which statements are true to the fact or

false.

a) Microbiology is the study of microorganisms.

b) Microbiology typically includes the study of the immune system.

c) A virologist is a specialist in microbiology.

d) Microbiology is researched passively.

e) Bacteria can be used for the industrial production of all acids.

f) The ability of each microorganism to degrade toxic waste depends on the nature
of each contaminant.

g) Probiotics are the substances consumed to promote the growth of probiotic

microorganisms.

6. Write a summary of the text in your own words. Add key words in it if

necessary.

7. Retell this text using your plan.

8. Find the appropriate definitions to the following words:

viruses biological scientists who study organisms
so small that, generally, they can only be

seen with a microscope.
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microbiologist

antibiotics

prokaryotes

cancer

mycology

eukaryotes

enzymes

proteins that catalyze (i.e., increase or
decrease the rates of) chemical reactions
organisms whose cells contain complex
structures enclosed within membranes
powerful medicines that fight bacterial
infections

organisms that lack a cell nucleus or
any other membrane-bound organelles
the branch of biology concerned with
the study of fungi

small infectious agents that can replicate
only inside the living cells of organisms
a class of diseases in which a group

of cells display uncontrolled growth
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Unit 12
VIROLOGY

What is a virus?

Are you afraid of viruses?

Can people living in the closed spaces without any contacts be protected from
viruses?

What do you know about virology?

1. Read and translate the text.

VIROLOGY AND VIRUSES

Virology is the study of viruses and virus-like agents: their structure,
classification and evolution, their ways to infect and exploit cells for virus
reproduction, the diseases they cause, the techniques to isolate and culture them,
and their use in research and therapy. Virology is often considered as a part of
microbiology.

A major branch of virology is virus classification. Viruses can be classified
according to the host cell they infect: animal viruses, plant viruses, fungal viruses,
and bacteriophages (viruses infecting bacteria, which include the most complex
viruses). Another classification uses the geometrical shape of their capsid (often a
helix or an icosahedron) or the virus's structure (e.g. presence or absence of a lipid
envelope).Viruses range in size from about 30 nm to about 450 nm, which means
that most of them cannot be seen with light microscopes. The shape and structure
of viruses has been studied by electron microscopy, NMR spectroscopy, and X-ray
crystallography.

A virus is a small infectious agent that can replicate only inside the living
cells of organisms. Viruses infect all types of organisms, from animals and plants

to bacteria. Since the initial discovery of the tobacco mosaic virus in 1898, about
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5,000 viruses have been described in detail, although there are millions of different
types. Viruses are found in almost every ecosystem on Earth.

Virus particles (known as virions) consist of two or three parts: the genetic
material made from either DNA or RNA, long molecules that carry genetic
information; a protein coat that protects these genes; and in some cases an
envelope of lipids that surrounds the protein coat when they are outside a cell. The
average virus is about one one-hundredth the size of the average bacterium.

Viruses cause a number of diseases in eukaryotes. In humans, smallpox, the
common cold, influenza, herpes, polio, rabies and AIDS are examples of viral
diseases.

Viral infections in animals provoke an immune response that usually
eliminates the infecting virus. Immune responses can also be produced by
vaccines. However, some viruses including those causing AIDS and viral hepatitis
evade these immune responses and result in chronic infections. Antibiotics have no
effect on viruses, but several antiviral drugs have been developed.

The origins of viruses in the evolutionary history of life are unclear: some
may have evolved from plasmids — pieces of DNA that can move between cells —
while others may have evolved from bacteria.

The evolution of viruses, which often occurs in concert with the evolution of
their hosts, is studied in the field of viral evolution. While viruses reproduce and
evolve, they don't engage in metabolism and depend on a host cell for
reproduction. The often-debated question of whether they are alive or not is a

matter of definition that does not affect the biological reality of viruses.

ESSENTIAL VOCABULARY
AIDS noun — (acronym from acquired immune deficiency syndrome) a
disease in which there is a severe loss of the body's cellular immunity, greatly
lowering the resistance to infection and malignancy e AIDS was first identified in
the early 1980s and now affects millions of people. The cause is a virus (called the

human immunodeficiency virus or HIV) transmitted in blood and in sexual fluids,
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and although the incubation period may be long and treatment can slow the course
of the disease there is currently no cure or vaccine. In the developed world the
disease first spread among homosexuals, intravenous drug users, and recipients of
infected blood transfusions, before reaching the wider population. This has tended
to overshadow a greater epidemic in parts of Africa, where transmission is mainly
through heterosexual contact.

antibiotic noun — a medicine (such as penicillin or its derivatives) that
inhibits the growth of or destroys microorganisms.

antiviral adjective — (chiefly of a drug or treatment) effective against viruses.

bacterium (plural bacteria) noun —a member of a large group of unicellular
microorganisms which have cell walls but lack organelles and an organized
nucleus, including some which can cause disease ® Bacteria are widely distributed
in soil, water, and air, and on or in the tissues of plants and animals. Formerly
included in the plant kingdom, they are now classified separately (as prokaryotes).
They play a vital role in global ecology, as the chemical changes they bring about
include those of organic decay and nitrogen fixation. Much modern biochemical
knowledge has been gained from the study of bacteria, as they grow easily and
reproduce rapidly in laboratory cultures.

bacteriophage noun — a virus which parasitizes a bacterium by infecting it
and reproducing inside it. Bacteriophages are much used in genetic research.

capsid noun — the protein coat or shell of a virus particle, surrounding the
nucleic acid or nucleoprotein core.

classification noun — 1) the arrangement of animals and plants in taxonomic
groups according to their observed similarities (including at least kingdom and
phylum in animals, division in plants, and class, order, family, genus, and species)
e The classification of the platypus was one of the critical issues of the 1830s. 2)
the action or process of classifying something e The classification of disease
according to symptoms.

common cold noun — the common cold is a mild illness. If you have it, your

nose is blocked or runny and you have a sore throat or a cough.
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electron microscope noun — a microscope with high magnification and
resolution, employing electron beams in place of light and using electron lenses.

light microscope noun — (often referred to as optical microscope) is a type of
microscope which uses visible light and a system of lenses to magnify images of
small samples ® Optical microscopes are the oldest design of microscope and were
possibly invented in their present compound form in the 17th century. Basic optical
microscopes can be very simple, although there are many complex designs which
aim to improve resolution and sample contrast.

eliminate verb — completely remove or get rid of (something).

engage verb — (engage in or be engaged in) participate or become involved in.

eukaryote noun — an organism consisting of a cell or cells in which the
genetic material is DNA in the form of chromosomes contained within a distinct
nucleus. Eukaryotes include all living organisms other than the eubacteria and
archaea.

evolution noun — the process by which different kinds of living organism are
believed to have developed from earlier forms during the history of the earth @ The
idea of organic evolution was proposed by some ancient Greek thinkers but was
long rejected in Europe as contrary to the literal interpretation of the Bible.
Lamarck proposed a theory that organisms became transformed by their efforts to
respond to the demands of their environment. Lyell demonstrated that geological
deposits were the cumulative product of slow processes over vast ages. This helped
Darwin towards a theory of gradual evolution over a long period by the natural
selection of those varieties of an organism slightly better adapted to the
environment and hence more likely to produce descendants. Combined with the
later discoveries of the cellular and molecular basis of genetics, Darwin's theory of
evolution has, with some modification, become the dominant unifying concept of
modern biology.

evolve verb — develop over successive generations as a result of natural
selection @ The domestic dog is thought to have evolved from the wolf,

exploit verb — make full use of and derive benefit from (a resource).
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genetic material noun — the genetic material of a cell or an organism refers to
those materials found in the nucleus, mitochondria and cytoplasm, which play a
fundamental role in determining the structure and nature of cell substances, and
capable of self-propagating and variation.

herpes noun — any of a group of virus diseases caused by herpesviruses,
affecting the skin (often with blisters) or the nervous system.

host cell noun — a cell that harbors foreign molecules, viruses, or
microorganisms e A4 cell being host to a virus.

immune response noun — the reaction of the cells and fluids of the body to
the presence of a substance which is not recognized as a constituent of the body
itself.

infect verb — affect (a person, organism, cell, etc.) with a disease-causing
organism e There is no evidence that the virus can infect humans.

infectious agent noun — any factor whose excessive presence or relative
absence is essential for the occurrence of a disease.

influenza noun — a highly contagious viral infection of the respiratory
passages causing fever, severe aching, and catarrh, and often occurring in
epidemics. Also called flu.

NMR abbreviation — nuclear magnetic resonance.

spectroscopy noun — the branch of science concerned with the investigation
and measurement of spectra produced when matter interacts with or emits
electromagnetic radiation.

plasmid noun — a genetic structure in a cell that can replicate independently
of the chromosomes, typically a small circular DNA strand in the cytoplasm of a
bacterium or protozoan. Plasmids are much used in the laboratory manipulation of
genes.

polio noun — (short for poliomyelitis) an infectious viral disease that affects
the central nervous system and can cause temporary or permanent paralysis.

protein coat noun — the coiled or polyhedral structure, composed of proteins,

that encloses the nucleic acid of a virus.
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provoke verb — stimulate or give rise to (a reaction or emotion, typically a
strong or unwelcome one).

rabies noun — a contagious and fatal viral disease of dogs and other
mammals, transmissible through the saliva to humans and causing madness and
convulsions.

replicate verb — (of genetic material or a living organism) reproduce or give
rise to a copy of itself.

smallpox noun — an acute contagious viral disease, with fever and pustules
that usually leave permanent scars. It was effectively eradicated through
vaccination by 1979. Also called variola.

tobacco mosaic virus noun — a virus that causes mosaic disease in tobacco,
much used in biochemical research.

vaccine noun — an antigenic substance prepared from the causative agent of a
disease or a synthetic substitute, used to provide immunity against one or several
diseases @ There is no vaccine against HIV infection.

viral evolution noun — a subfield of evolutionary biology and virology that is
specifically concerned with the evolution of viruses.

virology noun — the branch of science that deals with the study of viruses.

virus

X-ray crystallography noun — the study of crystals and their structure by
means of the diffraction of X-rays by the regularly spaced atoms of crystalline

materials.

2. Give Ukrainian equivalents for the following words:

virus-like agents, is often considered as, a major branch, can be classified
according to, range in size from about .... nm to about....nm, all types of
organisms, describe in detail, consist of, carry genetic information, the average
virus, can be produced by, have no effect on, the evolution of viruses, in the field

of viral evolution, depend on.
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3. Translate the following sentences into English.

1)

2)

3)

4)

5)

6)

7)

8)

9)

CHIA - ue cramis BlJI-indexuii, nmpu skiii po3BUBalOTbCA OakTepianbHi,
rpuOKOBI, BIpYCHI, MPOTO30HHI 1H(EKIi (omopTyHicTHYHI iHMeKil) i
Hei1H(eKI[IHHI 3aXBOPIOBAHHS.

3amaneHHs - OfHA 3 HAWOUIBII paHHIX pEakIiii IMyHHOI CHUCTEMH Ha
1HDexIi1O.

BueHi cTBOpWIM BakIMHY BiJ HEOE3MIEYHOr0 MEHIHTITY B.

Bke Garato pokiB He OyJI0 emiieMiil Bicu.

[TomomieniT - 11e rocTpe iHDEKIIiHe 3aXBOPIOBAHHS, 0 Bpa)Kae IEHTPAIbHY
HEPBOBY CHCTEMY.

Jroncekuii puHO-Bipyc BiamoBimaiasHuii 3a 30 - 50% BumaakiB 3arajbHOI
3aCTYy/IH.

CBITJIOBI MIKPOCKONM MOXYTh 30U1bIyBaTH 00'ekT y 1500 pasie, a
esnekTpoHHi - B 20 000 pa3si..

Bipyc TIOTIOHOBOiI MO3aiKM MEpPENaEThCd MEXaHIYHUM IIJISXOM BijJ XBOPOIi
POCIIMHHU JI0 3A0POBOi a00 3 HACIHHSAM.

Tpanumiitauii Mmeron SAMP-cniekTpockomii (sSepHOiI MarHiTHO-PE30HAHCHOT)

Mae 0arato HeIO0JIKIB.

4. Fill in the gaps.

1)
2)
3)

4)

5)

Virology is often considered as a part of

Viruses can be classified accordingto _ they infect.

Another classification uses the geometrical shape of their _ or the virus's
structure.

A virus is a small __ that can replicate only inside the living cells of
organisms.

Viruses are found in almost every on Earth.
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6)
7)

8)

9)

10)
11)
12)
13)

14)
15)
16)

Viruses cause a number of diseases in

Viral infections in animals provoke that usually eliminates the
infecting virus.

The evolution of viruses, which often occurs in concert with the evolution of
their hosts, is studied in the field of

While viruses and , they don't engage in metabolism and depend

on a host cell for reproduction.

Virology is the study of viruses and virus-like agents:

Viruses can be classified according to the host cell they infect:

The shape and structure of viruses has been studied by

Since the initial discovery of the tobacco mosaic virus in 1898, about 5,000
viruses have been described in detail, although

Viral infections in animals provoke an immune response that

Antibiotics have no effect on viruses, but

The often-debated question of whether they are alive or not is a matter of
definition that

5. Find the appropriate definitions to the following words:

eukaryote a living cell in which a virus reproduces
host cell a small infectious agent that can
replicate

only inside the living cells of organisms

influenza an organism whose cells contain

complex structures enclosed within

membranes

antibacterial a disease of the human immune system

caused by the human immunodeficiency
virus (HIV)
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virus a compound or substance that kills or
slows down the growth of bacteria
AIDS an infectious disease caused by RNA

viruses of the family Orthomyxoviridae,

that affects birds and mammals

6. Remind sequence of tenses and indirect speech. Insert the necessary form of

verbs.

1) They noticed they __ (fly) for three hours already.

2) Tomsaidthatit _ (take) him an hour to get to the station.

3) She asked them if they  (play) tennis in the afternoon.

4) Peter and John told me they _ (go) to the Khreschatic the day before
yesterday.

5) Mother said she _ (have) a bad headache. Don't bother her.

6) Dorothy asked Margaret if she _ (be) going to buy a new dress in the
nearest future.

7) Theytold usthey  (visit) the Kyiv Pechersk Lavra next Sunday.

8) Jack said that he already (write) the letter.

9) They asked if the work __ (finish) by tomorrow.

7. Translate into English.

1) 4 3HaB, 1110 BiH XBOPHIA.

2) Sl nymas, o B y|Xxaiau 3 AHTJII.

3) S aymas, 110 TH HOTO JIPYT.

4)  Cai ckasaia, 10 He JJIOOMTH IIOKOJIaI.

5) Bin cka3aB, 1110 BOHH JUBJISATHCS TEICBI30P.

6) Jxek cka3as, 110 CaM BiANPAaBHUTh JIHCT.

7) Bona cka3ana, mo OyBaya B JIOHOHI.
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8) BiH cka3aB MeHi, IO 3aryOuB KHUTY.

9) Jluktop orojocuia, o JiTaKk MpruOyB B aepOIOPT.

10) BiH 3HaB, 110 METAJIH IPOBOASATH CIACKTPHUUHUN CTPYM.
11) Mu 3Ha)IH, 1110 BOHH IIPAIFOBAIH B Cajy 3 CAMOTO PaHKY.
12) 51 aymaB, 10 TH MiJEII B IIKOJY.

13) 51 3HaB, 110 BU 3p03yMi€TE MCHE.

14) Awnna cka3aia, 10 BOHA 3aKiHYUTh BIPABH J0 7 TOJIUHHU.
15) 51 3HaB, 1110 BiH TOBOPHUB i, 110 BiH ITHIIIE IT'ECY.

16) Tamineii noBiB, mo 3emiss ooepTaeTbess HaBKOJ0 COHIIS.

8. Read and translate the text.

THE HISTORY OF VACCINATION

A very early form of vaccination known as variolation was developed several
thousand years ago in China. It involved the application of materials from
smallpox sufferers in order to immunize others. In 1796 Edward Jenner developed
a safe method, using cowpox to successfully immunize a young boy against
smallpox, and this practice was widely adopted. Vaccinations against other viral
diseases followed, including the successful rabies vaccination by Louis Pasteur in
1886. The nature of viruses however was not clear to these researchers.

In 1892 Dimitri lvanovski showed that a disease of tobacco plants, tobacco
mosaic disease, could be transmitted by extracts that were passed through filters
fine enough to exclude even the smallest known bacteria. In 1903 it was suggested
for the first time that transduction by viruses might cause cancer. Such an
oncovirus in chickens was described by Francis Peyton Rous in 1911; it was later
called Rous sarcoma virus 1 and understood to be a retrovirus. Several other
cancer-causing retroviruses have since been described.

While plant viruses and bacteriophages can be grown comparatively easily,
animal viruses normally require a living host animal, which complicates their study

immensely. In 1931 it was shown that influenza virus could be grown in fertilized
110



chicken eggs, a method that is still used today to produce vaccines. In 1937, Max
Theiler managed to grow the yellow fever virus in chicken eggs and produced a
vaccine from an attenuated virus strain; this vaccine saved millions of lives and is
still being used today.

The first virus that could be crystalized and whose structure could therefore
be elucidated in detail was tobacco mosaic virus (TMV), the virus that had been
studied earlier by Ivanovski and Beijerink. In 1935, Wendell Stanley achieved its
crystallization for electron microscopy and showed that it remains active even after
crystallization. Clear X-ray diffraction pictures of the crystallized virus were
obtained by Bernal and Fankuchen in 1941.

In 1975 the functioning of oncoviruses was clarified considerably. Until that
time, it was thought that these viruses carried certain genes called oncogenes
which, when inserted into the host's genome, would cause cancer.

A worldwide vaccination campaign led by the UN World Health Organization

resulted in the eradication of smallpox in 1979.

9. Make 20 sentences covering the whole text.

10. Translate into English.

1) JlroguHa MPOTATOM YChOTO JKUTTS HAPAKAEThCS HAa HEOE3MEKy 3apa3uThcs i
3aXBOPITH OyAb-SKOI BIpYCHOI 1H(EKIII€LO.

2) PO3MHOXYIOYHCH, BIpyCM BHCH@XYIOTh KIITHHHI pPECypcH, TJIIHOOKO
MOPYIIYIOTh OOMIH PEYOBHH, 1, B KIHIIEBOMY PaxyHKY, € IPUIMHOIO 3arudei
KJIITHH.

3) 3a cBo€ro OYA0BOIO 1 BIACTHBOCTSIMH BIpYCH 3aiiMarOTh MPOMIKHE MICIE MiXK
HAWCKIIQTHIIITUMHU XIMIYHIMH peUYOBHHAMU (TTOJTIMEPAMH, MAaKPOMOJICKYJIAMH )
1 HAUPOCTIIIMMU OopraHi3Mamu (OaKTepisiMu).

4)  JloBruii yac BBaX<aliu, 1110 BIPYCH BUKJIMKAIOTh TOCTPI MAacOBi 3aXBOPIOBaHHI.

Jlo TenepiliHBOrO Yacy HAKOMMWYEHO Oarato J0Ka3iB TOro, 110 BIPYCHU €
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OPUYUHOIO 1 PI3HUX XPOHIYHHUX XBOpOO, Kl TPUBAIOTH POKAMHU 1 HABIThH
JECATUTITTIMU.

5) Mouekyna PHK Bipycy TIOTIOHOBOT MO3aiKi MICTHTBCS B OLJIKOBOMY KaIlCH/II,
0 cKiIagaeThes 3 2130 iAeHTHYHUX MO TUIHUX CYOO TMHHUIIb.

6) CyuacHa kiacudikaiis BipyciB 0a3yeTbcs Ha OCHOBI BHIy Ta (GopMH IX

HYKJIETHOBOI KUCJIOTH.

11. Translate into English.

XpOHIUHY BTOMY BHUKIIHMKA€E peTpoBipyc. CKaX€HUH PUTM CYYaCHOTO JKUTTA
JIETKO MOX€ JOBECTH M0 JIKKa, alTeKd 1 «CUHAPOMY XPOHIYHOI BTOMU». AJie
MEIUKH 3HAWIUIM MPUYMHY JENpeciid, BTOMH 1 3HWKEHHS IMYHITETY O(ICHHX
Tpynoroiikis - 1e iHdexuis. e perpoBipyc XMRV, noOpe 3nHaliomuii mikapsam 1
OilojoraM, BUKJIMKA€E JIEHKEMII0 y MHUIIEH 1 4YacTO 3yCTPIYAEThCS B TKAHWHAX
MyXJIMH Y YOJIOBIKIB.

[TpyuurHM CUHAPOMY XPOHIYHOI BTOMH IIyKayia Tpyrna BYEHUX IiJ] KEPIBHUIITBOM
nokropa Ixyni Mikosin 3 iHctutyTy Yirtmopa Ilitepcona (HeBana, CIIIA). Kpos
BUNPOOOBYBAHUX TECTyBaJacs Ha HAsBHICTh aHTHUTLUI JI0 PI3HOTO poAy BipyciB. 1o
aHai3ax BHU3HAYWIM NPUCYTHICTH BIPyCY B OpraHizMi BochbMH 3 218 310poBUX
J0JIeH, 10 ckJano Bcero 3,7%, B TOM Yac SIK cepell «XPOHIYHO BTOMITIOIOBAHUX)
peTpoBipyc OyB BUSBICHHH y 68 4oioBiK, a 11e Bxke 67% BubOipku. CuHApOM
XPOHIYHOI BTOMU BIiepuie OyB BUBEICHUM sIK OKpeMHuii aiaruo3 B KiHii 1980 poky,
Horo mouaTkoBa Ha3Ba «rpun smm». OnHak OaraTo MEIUKIB 1 ChOTOJHI
CYMHIBAaIOThCS B PEATbHOCTI iCHYBAHHS JAHOTO CHHAPOMY. MOro CHMITOMATHKA
pO3IUIMBYACTA: BiJl ACHpecii 40 HEMPUTOMHOCTI, Bl CYIJIOOOBUX OOJIIB JI0 aHEMIi.
Kpim Toro HeBimomi i nmpuuuHH. [IcCMXOJ0TH 3BHHYBauylOTh y BCHOMY CTpECH 1
TUCK TMBUTI3AMIMHOI KUTTSA, KIHIMUCTA CXWISIOTHCS JI0 BIPYCHOI €TI0NOTIl
XpOHIYHOT BTOMU, HaIpUKJajd, 10 Bipycy Emmreiina-bappa, eHrepoBipyciB, Bipycy

MIPOCTOTO Tepriecy 1, HapemTi, peTpoBipyc XMRV.
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12. Write a creative composition “If viruses take over the world...”.

13. Are you for or against vaccination? Make your argument and express your

opinion in ‘opinion essay’.
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Unit 13
CANCER

Do you know what cancer is?

Is it up-to-date or out-of-date disease?

Do you know the statistics about cancer?

How can biotechnologists help to cure this disease?

When do you think the vaccine against this disease will be invented?

1. Read the text and translate it.

A DEVASTATING DISEASE

Cancer (medical term: malignant neoplasm) is a class of diseases in which a
group of cells display uncontrolled growth (division beyond the normal limits),
invasion (intrusion on and destruction of adjacent tissues), and sometimes
metastasis (spread to other locations in the body via lymph or blood). These three
properties of cancers differentiate them from benign tumors, which are selflimited,
do not invade or metastasize. Most cancers form a tumor but some, like leukemia,
do not. The branch of medicine concerned with the study, diagnosis, treatment, and
prevention of cancer is oncology.

Cancer may affect people at all ages, even fetuses, but the risk increases with
age. Cancer causes about 13% of all deaths. Cancers can affect all animals.

Nearly all cancers are caused by abnormalities in the genetic material of the
transformed cells. These abnormalities may be due to the effects of carcinogens,
such as tobacco smoke, radiation, chemicals, or infectious agents. Other cancer-
promoting genetic abnormalities may be randomly acquired through errors in DNA
replication, or are inherited, and thus present in all cells from birth. The heritability
of cancers is usually affected by complex interactions between carcinogens and the

host's genome.
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Genetic abnormalities found in cancer typically affect two general classes of
genes. Cancer-promoting oncogenes are typically activated in cancer cells, giving
those cells new properties, such as hyperactive growth and division, protection
against programmed cell death, loss of normal tissue boundaries, and the ability to
enter in adjust tissue. Tumor suppressor genes are then inactivated in cancer cells,
resulting in the loss of normal functions in those cells, such as accurate

DNA replication, control over the cell cycle, orientation and adhesion within
tissues, and interaction with protective cells of the immune system.

Diagnosis usually requires the histological examination of a tissue biopsy
made by a pathologist. Most cancers can be treated and some cured, depending on
the specific type, location, and stage. Once diagnosed, cancer is usually treated
with a combination of surgery, chemotherapy and radiotherapy.

In conclusion it should be said that cancer is one of the most complex and
devastating diseases that claim the life of many humans. Today there are one in
three people worldwide who are affected by cancer, and almost 60% of these

people will almost certainly die.

ESSENTIAL VOCABULARY

abnormality noun — the quality or state of being abnormal

acquire verb — buy or obtain (an asset or object) for oneself e I managed to
acquire all the books I needed.

adhesion noun — the action or process of adhering to a surface or object.

adjacent adjective — if one thing is adjacent to another, the two things are
next to each other e He sat in an adjacent room and waited. The schools were
adjacent but there were separate doors.

tissue noun — any of the distinct types of material of which animals or plants
are made, consisting of specialized cells and their products e Inflammation is a
reaction of living tissue to infection or injury.

carcinogen noun — a substance capable of causing cancer in living tissue.
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destruction noun — the action or process of causing so much damage to
something that it no longer exists or cannot be repaired.

differentiate verb — identify differences between (two or more things or
people) e He is unable to differentiate between fantasy and reality.

division noun — the action of separating something into parts or the process of
being separated e This gene helps to regulate cell division.

DNA noun — deoxyribonucleic acid, a self-replicating material which is
present in nearly all living organisms as the main constituent of chromosomes. It is
the carrier of genetic information e Each molecule of DNA consists of two strands
coiled round each other to form a double helix, a structure like a spiral ladder.
Each rung of the ladder consists of a pair of chemical groups called bases (of
which there are four types), which combine in specific pairs so that the sequence
on one strand of the double helix is complementary to that on the other: it is the
specific sequence of bases which constitutes the genetic information.

replication noun — the process by which genetic material or a living organism
gives rise to a copy of itself.

genome noun - the haploid set of chromosomes in a gamete or
microorganism, or in each cell of a multicellular organism.

heritable adjective — transmissible from parent to offspring.

host noun — an animal or plant on or in which a parasite or commensal
organism lives.

inherit verb — derive (a quality, characteristic, or predisposition) genetically
from one's parents or ancestors (as adjective inherited) e Inherited diseases.

intrusion noun — the action of intruding.

invade verb — (of a parasite or disease) spread into (an organism or bodily
part)

invasion noun — an unwelcome intrusion into another's domain random drug

testing of employees is an unwarranted invasion of privacy.
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lymph noun — 1) a colourless fluid containing white blood cells, which bathes
the tissues and drains through the lymphatic system into the bloodstream. 2) fluid
exuding from a sore or inflamed tissue.

malignant adjective — 1) (of a disease) very virulent or infectious. 2) (of a
tumour) tending to invade normal tissue or to recur after removal; cancerous.

neoplasm noun — a new and abnormal growth of tissue in a part of the body,
especially as a characteristic of cancer.

metastasis (pl. metastases [-si:z]) noun — the development of secondary
malignant growths at a distance from a primary site of cancer.

metastasize verb — (of a cancer) spread to other sites in the body by
metastasis ® Cancers that metastasize to the brain.

prevention noun — the action of stopping something from happening or
arising crime prevention e The treatment and prevention of AIDS.

tumour noun — a swelling of a part of the body, generally without
inflammation, caused by an abnormal growth of tissue, whether benign or

malignant.
2. Complete the sentences using the words from the vocabulary list.

1)  The medical term for ‘cancer’ is

2) Uncontrolled growth, invasion and metastasis cancer from benign

tumor.
3) Cancer cells spread to other locations via or

4)  Tobacco smoke, radiation, chemicals are

5) Cancer-promoting oncogenes are _____in cancer cells, while tumor suppressor
genesare

6) Pathologist makes

7)  With the help of a combination of surgery, chemotherapy and radiotherapy

cancer can bhe
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3. Find Ukrainian equivalents to these English word combinations.

1)  Abnormalities a) 3aBasgKu

2)  Benign tumour b) Btparta HOpManbHUX KpaiB TKAHUHH
3) Fetus C) YcmnaakoBaHMi

4)  Tumor suppressor gene d) Ounxooris

5) Loss of normal tissue boundaries e) TpaunchopmoBaHa KiIiTHHA

6) People at all ages f)  Iudekuiitauii areHT

7)  Programmed cell death g) HekoHTpoaLOBaHMIA PICT

8) Inherited h) JloOposikicHa myxrHa

9) Histologic examination 1)  Axomauii

10) Transformed cell j) TinepakTuBHUI piCT Ta AiJICHHS
11) Oncogenes k) TicTtomoriune oOCTEKEHHS

12) Devastating I)  Jlroau Bcix BIKOBHX KaTeropiit
13) Infectious agent m) 3amporpamoBaHa CMEPTh KIIITHHU
14) Heritability n) OHKOreH

15) Oncology 0) Ilmon

16) Hyperactive growth and division p) I'eH, o npurHivyye myxJnHy
17) Uncontrolled growth q) MOXIUBICTh yCIIaIKyBaHHS

18) Dueto r)  IkigauBuit s 310pOB s

4. Give definitions of the following terms
1)  Intrusion

2) Destruction

3) Division

4)  Metastasis

5) Examination

5. Answer the questions according to the sense of the text

1)  What is the definition of the term ‘cancer’?
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2) What is the medical term for ‘cancer’?

3) Do all cancers form a tumor?

4)  Whom can cancer affect?

5) What causes cancer?

6) How can abnormalities in the genetic material appear?

7) What do genetic abnormalities affect?

8) How do cancer-promoting oncogenes influence on cells?

9) What information did you read about tumor suppressor genes?
10) What does diagnosis usually require?

11) Can cancers be treated or cured and how?

12) What is the statistics of cancer affects?

6. Are the following sentences true or false? Correct the false statements if any.

1)  When a person has cancer, he can control the growth of infected cells.
2) Leukemia is a form of cancer.

3) Mostly children have cancer.

4)  Cancer cannot affect different animals.

5) Abnormalities in the genetic material can be the reason of cancer.

6) Cancer can never be inherited.

7)  The host’s genome do not influence on the cancer heritability.

8) Cancer-promoting oncogenes do not endow cells with new properties.
9) Tumor suppressor genes are activated in cancer cells.

10) Pathologist makes the histological examination.

11) Itis impossible even to treat cancer.

12) Cancer is of the mildest diseases and can be treated with aspirin.

7. Put the words in the correct order to make sentences or questions.
1) differentiate/ uncontrolled growth, invasion/benign tumor/ and metastasis/

cancer/ from.
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2) of getting/ with age/ does/ the risk/ cancer/ increase?

3) can/ all/cancers/ affect/ animals.

4) due to/may be/ abnormalities/ in the genetic material/ of carcinogens/ of the
transformed cells/ the effects

5) and/the heritability of cancers/ is/ by carcinogens/ the host's genome/affected?

6) diagnosis/ usually/ the histological examination/ requires/of a tissue biopsy/

of cancer.

8. Make your investigation and find out the origin and history of the term

‘cancer’.

9. Study all types of the conditional sentences. Open the brackets in the
conditional sentences making necessary changes. Translate them properly into

Ukrainian.

Example: If he (come) tomorrow, he will help us. — If he comes tomorrow, he will

help us.

1) If you (put) salt on ice, it will melt.

2) Provided that she (service) the car, we'll be able to drive to the country.

3) Unless he (do) his homework, he'll stay at home.

4)  If you met the president, what you (do)?

5) If he (live) nearer, we would see each other more often.

6) Where you (go) if you were on leave?

7)  She (notice) this mistake if she had been more attentive.

8) If we (know) that you were there, we would have called on you.

9) If I had known of his arrival, | (meet) him.

10) Nobody told me about your trouble. I would have helped you if I (know)

about it.
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10. Translate into English.

1)
2)
3)

4)
5)

6)

7)
8)

9)
10)

11.

Tu 6 3acmyTtuBcs (be upset), skOu g HEe TPUNATITOB?

bynb BiH oOeperkHiliie, BiH OM HE BIIaB.

Sxuio O BiH He MPHUIXaB HAa MAaIWHI 3yCTPITH HAC, HAM OU CaMUM JJOBEJIOCS
HECTH CBOI peul.

Tu 6 minuta Kyauck yBeuepi, SKOu BiH TeOe 3anpocuB?

Mu 6 moixanu chOro/iHI B OaceliH, SKOU BH IMO3BOHUIIN BYOpa BBEUEi.

SAxOu BIH MIT JaTh TO3UTHUBHUM (positive) BIJNOBiAb, BIH OM JaBHO IIe
3poOuB.

S1 6 Ha TBOEMY MICII1 HE CTaB Ou 3111iiMaTH Takuil rayac (raise a clamour).
Axmo 0 T NpUNHSAB WOro MPOIO3HUIIiI0, TU O JaBHO MPAIIOBaB B XOPOIIIiii
bipmi.

Bbynasb s Ha Bammomy Miclii, s 6 TIIIOB paHile, Moo 3acTaTu Horo.

SAxOu BiH BIB MallIMHy 00EpEeKHIIlIe, HISKOI O aBapii HE CTaIOCH.

In pairs / groups, decide which of these opinions you agree with. Discuss

how much truth there is in each one.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

The sun is good for you.

You must wear sun block / sunscreen every time you go outside.

Being in the sun is bad because it causes wrinkles and makes you look older.
Sun tanned skin doesn’t look good.

Buying vitamin D supplements is a waste of time. The sun is free.

People worry too much about UV rays.

Sunshine is dangerous in areas where there is a hole in the ozone layer.
People who sunbathe are crazy.

Feeling the warmth of the sun on your skin is one of life’s greatest pleasures.

Our bodies need sunshine.
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12. Look at the article’s headline in the next exercise and guess whether these

sentences are true or false.

1)  Scientists have told us for many years that sunshine is healthy.

2) Researchers say there is a link between studying and cancer.

3) Doctors and scientists have changed their minds about UV rays.

4)  Vitamin C is called the “sunshine vitamin”.

5) Vitamin D may prevent 30 deaths for each one caused by skin cancer.
6) Sunscreen might not be so necessary now.

7)  Our bodies need five hours a day in direct sunlight.

8) There is less cancer in sunnier parts of the world.

13. Read and translate the text. Pay attention to the underlined phrases and

correct the word order.

SUNSHINE MAY PREVENT CANCER

Scientists have vyears for us told many that the sun can harm our health.

Researchers have produced many studies that link exposure to the sun to cancer.

Doctors about us warn continually the dangers of ultraviolet (UV) rays. Well, all of

this might now change. Doctors and scientists may soon be telling us the opposite.

New research suggests that sunshine bodies is for our necessary. Our skin absorbs

the UV rays and produces vitamin D, also known as the ‘sunshine vitamin’. Dr.
Edward Giovannucci of Harvard University says that vitamin D contains many

anti-cancer benefits. He believes vitamin D might help to prevent of 30% more

deaths than caused by skin cancer. It might now put the time to be sunscreen away.
Doctors may soon recommend us to spend fifteen minutes a day in direct sunlight.
They say this will allow our skin to produce the vitamin D we need. Researchers

highlight the fact that there are fewer people with cancer in the world parts of

sunnier.
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14. Read this conversation. Translate it, paying attention to the explained in the

following vocabulary phrases.

A: Hey, you look great. Did you just get back from vacation?

B: No. Why?

A: What do you mean why? It’s the middle of winter and everyone else is as
white as a ghost. You look like you’ve been lying on a beach somewhere.

B: Alright, I’ll tell you. But I don’t want to hear any of your negativity. I’ve
been hitting the tanning salon once a week.

A: 1 don’t see anything wrong with that. I’d actually like to try it. What’s it
like?

B: The place | go you have to pay by the minute. It costs about 75 cents per
minute and you really just need to go for one, twelve-minute session per week.
You can get 20% off if you buy their $25 VIP card.

A: What do you think about the safety of them?

B: Many experts warn of the cancer causing risks of tanning. They say that
overexposure to UVA and UVB rays cause genetic mutations that lead to skin
cancer. [ try to play it fairly safe and make sure I don’t go too often. I also don’t go
in for longer than 12 minutes.

A: That’s a good idea. How long do some people go?

B: Some people seem to get addicted to it. I’ve met several people who go 5
times a week and tan for 20 minutes per session. I’d personally be afraid to do that
much, not only because of the cancer risk, but also because of the pre-mature aging
of the skin.

A: Are there any health benefits associated with tanning indoors?

B: Your skin does absorb some vitamin D from the UVB rays, but many
experts say that the risks outweigh the benefits.
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Phrases and Vocabulary used:

What do you mean why?: This is a rhetorical question (which means a
question you don’t expect to be answered).

White as a ghost: During the winter when there isn’t as much sunlight, we
sometimes joke with each other as “looking white as a ghost”. Many people
believe that looking too white or pale skinned is not very attractive or healthy
looking. It makes people want to get a suntan.

I don’t want to hear any of your negativity: If you say this sentence to

someone, it means that you don’t want to hear any bad or negative opinion that
they have.
Hitting the tanning salon: The tanning salon is a small business with indoor
tanning beds. These tanning beds are made with special lights that simulate the
sun’s rays. You can go there to get an artificial suntan. “Hitting the tanning salon”
means “going to the tanning salon”.

Overexposure: If you are “overexposed” to something it means that you are
in the presence of that thing too much and it is unhealthy.

Pre-mature aging: If something is “pre-mature” it means that it is
happening before it is supposed to. If someone’s skin has aged pre-maturely, it
means that their skin looks older than it really is.

The risks outweigh the benefits: This means that there are more dangers or

risks than there are potential benefits.

15. Make an information sheet about the benefits and dangers of UV rays. Write

a for-and-against essay.

16. Explain how important you think the sun is and what part it plays in your

everyday life.
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Unit 14
BIOTECHNOLOGY GENERAL KNOWLEDGE

You study biotechnology.
Why did you choose this specialty?
What field of biotechnology are you going to study in future?

Say in your words what biotechnology is.

1. Read and translate the text.

WHAT IS BIOTECHNOLOGY?

The term "Biotechnology" (sometimes shortened to "biotech™) consists of two
parts. Bio is a Greek word for "life" and technology gives an indication of human
intervention. Biotechnology can be based on the pure biological sciences (genetics,
microbiology, animal cell culture, molecular biology, biochemistry, embryology,
cell biology). Also its interests can be outside the sphere of biology (chemical
engineering, bioprocess engineering, information technology, biorobotics).
Biotechnology deals with brewing, manufacture of human insulin, interferon, and
human growth hormone, medical diagnostics, cell cloning and reproductive
cloning, the genetic modification of crops, bioconversion of organic waste and the
use of genetically altered bacteria in the cleanup of oil spills, stem cell research and
much more.

As a matter of fact, biotechnology is very ancient. Six thousand years ago,
micro-organisms were used to brew beers and to produce wine, bread and
cheese.Yeast makes dough rise and converts sugars into alcohol. Lactic acid
bacteria in milk create cheese and yoghurt. This application of biotechnology is the
directed use of organisms for the manufacture of organic products (examples
include beer and milk products). In this way, classical biotechnology refers to the
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traditional techniques used to breed animals and plants, as well as to the
application of bacteria, yeasts and molds to make bread or cheese.

Modern biotechnology came into being during the nineteen seventies. Ithas
often been divided into several categories; every field of this science is sometimes
connected with the definite color.

Green biotechnology is biotechnology applied to agricultural processes. An
example would be the selection and domestication of plants via micro propagation.
Another example is the designing of transgenic plants to grow under specific
environments in the presence (or absence) of chemicals. One hope is that green
biotechnology might produce more environmentally friendly solutions than
traditional industrial agriculture, although this is still a topic of considerable
debate.

Red biotechnology is applied to medical processes. Some examples are the
designing of organisms to produce antibiotics, and the engineering of genetic cures
through genetic manipulation. White biotechnology, also known as industrial
biotechnology, is biotechnology applied to industrial processes. An example is
using naturally present bacteria by the mining industry in bioleaching; so it is the
designing of an organism to produce a useful chemicalor destroy
hazardous/polluting chemicals.

White biotechnology tends to consume less in resources than traditional
processes used to produce industrial goods.

Blue biotechnology is a term that has been used to describe the marine and
aquatic applications of biotechnology, but its use is relatively rare. Bioinformatics
is an interdisciplinary field which addresses biological problems using
computational techniques, and makes the rapid organization and analysis of
biological data possible.

Bioinformatics plays a key role in various areas, such as functional genomics,
structural genomics, and proteomics, and forms a key component in the

biotechnology and pharmaceutical sector.
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In conclusion biotechnology can berefered to any technological application
that uses biological systems, living organisms, or derivatives thereof, to make or

modify products or processes for specific use.

ESSENTIAL VOCABULARY

absence noun — the state of being away from a place or person.

antibiotic noun — a medicine (such as penicillin or its derivatives) that
inhibits the growth of or destroys microorganisms.

bioconversion noun — the conversion of one chemical compound, or one form
of energy, into another by living organisms

deal with phrasal verb — when you deal with something or someone that
needs attention, you give your attention to them, and often solve a problem or
make a decision concerning them.

genetic manipulation

hazardous adjective — risky; dangerous e We work in hazardous conditions.
It is hazardous to personal safety.

hormone noun — a regulatory substance produced in an organism and
transported in tissue fluids such as blood or sap to stimulate specific cells or tissues
into action

interferon noun — a protein released by animal cells, usually in response to
the entry of a virus, which has the property of inhibiting virus replication.

marine adjective — relating to or found in the sea.

molecule noun — a group of atoms bonded together, representing the smallest
fundamental unit of a chemical compound that can take part in a chemical reaction.

pharmaceutical adjective — relating to medicinal drugs, or their preparation,
use, or sale.

rare adjective — (of an event, situation, or condition) not occurring very often

e A rare genetic disorder.
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solution noun — 1) a means of solving a problem or dealing with a difficult
situation. 2) a liquid mixture in which the minor component (the solute) is
uniformly distributed within the major component (the solvent).

stem cell noun — an undifferentiated cell of a multicellular organism which is
capable of giving rise to indefinitely more cells of the same type, and from which
certain other kinds of cell arise by differentiation.

technique noun — a way of carrying out a particular task, especially the
execution or performance of an artistic work or a scientific procedure.

transgenic adjective — relating to or denoting an organism that contains
genetic material into which DNA from an unrelated organism has been artificially
introduced.

2. Translate the sentences into English.

1) VYci xuBi opranizmMu a0o, sk 0araTOKJIITHHHI TBapWHHU, POCIMHHU 1 TPHOH,
CKJIaJIal0ThCA 3 Oe3miul KIITHH, a0o, Ik 0arato HaWmpocCTiMX 1 OakTepiH, €
OJIHOKJIITHHHUMHU OPTaHi3MaMH.

2) AHTHOIOTHKM IPUTHIYYIOTh PiCT OaKTEpiil.

3) T'eHeTWYHMI KOJ — BJIACTUBUI BCIM JKMBHM OpraHi3MaM CIoci0 KOJyBaHHS
AMIHOKHCJIOTHOI MOCJIIOBHOCTI OUIKIB 3a JOIIOMOIOK ITOCJIIOBHOCTI
HYKJIEOTH/IIB.

4) TopMOHHM € y BCIX CCaBI[iB, BKJIIFOUAIOYH JFOIUHY.

5) bioTexHonOrH BHPOOJIAIOTH JIKAapChbKi mpemnapaTd 3 TPYIMHUX OTPYT, SKi
3a3BUYall BBaXKAlOThCSl HEOE3MEUHUMM XIMIYHMMHU pedoBMHamu. Kirodoy
pOJIb B TOCITIJIPKEHH1 TPAHCTEHHUX POCIUH TPAlOTh OCTAHHI BIIKPUTTH.

6) Po3BuTOK (hapMalleBTUYHOTO CEKTOpa BKa3ye Ha 301IbIICHHS BIJIKPUTTIB B

cdepi dhapmareBTUKH.

3. Answer the questions.

1)  What does the term ‘biotechnology’ consist of?
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2)
3)
4)
5)
6)
7)
8)
9

Can you count the areas of biotechnology?

Is biotechnology a new science or not? Give facts to prove it.
What is classical and modern biotechnology?

When did modern biotechnology begin?

What is bioinformatics? What is its role?

What biotechnology applies to agricultural

processes?

What can green biotechnology design?

10) What does red biotechnology deal with?

11) Give the examples of industrial biotechnology using?
12) What does blue biotechnology deal with?

4. Test your knowledge in biotechnology. Choose the correct answer.

1) The vector (DNA carrier) we used to put the glowing gene into the bacteria is

called a...

2)

a) Chromosome
b) Virus

c) Pipet

d) Plasmid

During a gel electrophoresis experiment, the small segment of DNA will

move....

a) Backwards
b) Fast

c) Slow

d) Sideways

3) What tool do you use in lab to take very small samples of a liquid?

a) A beaker
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b) A graduated cylinder
c) A micropipette

d) Safety glasses

4) In electrophoresis, where do the DNA samples go?
a) Straight up into the air
b) They move through the gel
c) Nowhere

d) Into a micropipette

5) What do you need to use so that you can estimate the size of the DNA bands?
a) A micropipette
b) A meter stick
c) An electronic balance
a) A DNA standard

6) When doing gel electrophoresis, how do you know that your gel is running and
the electricity is on?

a) You see bubbles

b) You see sparks

c) You hear a noise

d) The light flashes

7) What makes the DNA move during gel electrophoresis?
a) Electricity
b) Gravity
c) Water
d) Wind
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8) All the cells in your body have the same DNA, even though they do not look the
same or have the same job.

a) True

b) False

9) Stem sells can be found in your heart.
a) True
b) False

10) DNA fingerprinting can be used to identify a criminal.
a) True
b) False

11) The DNA for the glowing gene came from:
a) Bacteria
b) Octopus
c) Fireflies
d) Jellyfish

e) Glow worms

12) A small piece of extra DNA found in bacteria is called...
a) Chromosome
b) Base pair
c) Double helix
d) Plasmid
e) Nucleus

13) The letter PCR stands for...
a) Pretty cool reaction

b) Polymerase chain reaction
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c) Partly complete RNA
d) Partly complete reaction

e) Pure chain reaction

14) GEP (green fluorescent protein) makes jellyfish....
a) Reproduce
b) Glow
c) Shrink
d) Bigger
e) Sleepy
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5. Study the Gerund. Complete the following sentences using gerunds.

1) (Be) free and alone is a good thing if you are tired of big cities.

2) (Find) you here was a quite a surprise.

3) If this is what you intend (ask) me, stop (waste) your time.

4)  They kept on (talk) though the band began (play).

5) Everyone enjoyed (swim) in the river.

6) My watch needs (repair).

7) He never mentioned (live) in Prague.

8) He does not seem to mind (air) the room.

9) Just imagine (go) there together!

10) Don't put of (do) it now. If you postpone (receive) a visa again, you will miss

an excellent opportunity of (go) there.

6. Translate into English using gerunds where possible.

1) 4 mamomnsraro, 0O TH MOKa3aB HaM CBiil HOBHIA aBTOMOO1Tb.
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2)
3)

4)

5)
6)

7)

8)
9)

ManeHbKknii XJIOMYUK MUAIIABCS TUM, [0 Y HhOTO TaKWW OJIArOpOIHUI IPYT.
Lle#t ¢ineM BapTo moauBuTHCA. Bam He 3Moke HE crogo0aTHCs MpeKpacHa
Ipa aKTOPiB.

Byno HEMOXXIIMBO micTaTH KBUTOK, 1 HOMY JTOBEJIOCS BIJIMOBHTHCS Bil JYMKHU
MOCIyXaTu 3HAMEHHUTOTO MiaHICTa.

S mam'siTaro, 110 BiH FOJIOCHO CMISIBCS, KOJIM PO3IIOB1/IaB 1[I0 1CTOPIIO.

Bona Oyna BmeBHEHa, IO XJIOMYMKH BXKE TaBHO TEPECTAN TPAIIOBATH 1
BTEKJIM Ha PIUKY.

BoHa cuzina B BiTabHI, HE Ka)XXyyd Hl CJIOBAa 1 HE 3BEpPTAlOYM yBaru Ha
OaJlakaHUHY CBOEI CECTPH.

Uu He BIAMOBIAAIOYM HA MPUBITAHHS, BIH IIIBUJIKO IMPOMIIIOB B 3al.

Bin MaB Hamip moyatu CBO€E PO3CIIiIyBaHHS 3 OTJISIAY Cajy.

10) Bin TepmiT HE MOXKE, KOJIM HOTO XBAJIATh.

7. Study the Participle. Find the difference between Participles | and Il. Open

the brackets and fill in with the proper participle.

1)
2)
3)
4)

5)
6)
7)
8)
9)

He fell asleep (exhaust) by the journey.

She entered the dining room (accompany) by her husband and her father.

A snake (sleep) in the grass will bite if anyone treads upon it.

(Fill) his pockets with apples the boy was about to run away when he saw the
owner of the garden with a stick in his hand.

It was a bright Sunday morning of early summer (promise) heat.

When | came home, | found the table (lay).

(Judge) by the color of the sun it should be windy tomorrow.

(Arrive) at a big seaport, | started to look for a job.

He had received an urgent message (ask) him to telephone Sir Matthew.

10) He looked at groups of young girls (walk) arm in arm.

11) In the wood they sat down on a (fall) tree.

12) (See) from the hill the city looks magnificent.
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13) (Not know) where to go he turned to a passer-by.
14) (Lock) in her room she threw a fit.

15) (Address) the parcel, | went out at once to post it.

8. Translate into English using participles where possible.

1) Bynabpre yBakHi, KOJIM BeJIeTE MAIIAHY.

2) Ha apkymii nanepy OyJ1o KiJbKa psIIKiB, HAITHCAHUX OJIIBLIEM.

3) OrpumaBIIH TeIerpaMy, MOsi CECTpa HeraiiHo BHixaia B [1asro.

4) 51 He 3HArO YOJIOBIKA, III0 TOBOPHTH 110 TEIC(OHY.

5) BuwuixaBiu BBeuepi, MU MPUOYIIU B MICTO O 6 PaHKY.

6) OrpumaHe 3BiCTKa CXBHIIIOBAJIO BCIX.

7) Sl 3anumiwiia i 3amucKy, He 3aCTaBIIH 11 BIOMA.

8) BiguyBarouu BTOMY, BOHH BHPIIIMIH MIEPETOYUTH.

9) s He 3amamM'saTaB iM's YOJIOBIKa, siKa TesiehOHyBajla BaM BUYOpA.

10) Mu cuainm Ha Tepaci, HaCOJOUKYIOYHCh YyJI0BUM BHJIOM Tip, IO OTOYYIOTh

Ham1 roTeiib.

9. Read this text and translate it.

MEDICAL BIOTECHNOLOGY

Medical biotechnology is the use of living cell materials to research and
produce pharmaceutical and diagnostic products that help to treat and prevent
humane diseases. Most medical biotechnologists work in academic of industrial
settings.

Medical and pharmaceutical biotechnology can speed diagnosis, prevention,
and certain therapies. Biotech medicine includes the creation of new vaccines,
neutraceuticals, cosmetics with active biological ingredients, and medicines from

transgenic animals and plants.
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Due to the new basis, lack of experience and ignorance, the implementation of
results of some areas of biotechnology (such as about stem cells, genetic
enhancement, cell cloning, testing of new drugs in developing nations, controls of
transgenic crops, and international regulation and enforcement) met severe
resistance of society. Recombinant DNA and hybridoma technologies have been
applied long time ago for manufacturing of rare and unique drugs (mainly protein)
for human and veterinary medicine. Presently more than 150 recombinant proteins
are approved or are in clinical trials for medical use.

Biotechnology met new challenges after the year 2000 when the human
genome was sequenced. Although the function of 95% of the human 31 000 genes
is still obscure, they all are of potential interest for the pharmaceutical
biotechnology. The sequencing of human genome laid the foundations of a new
branch of biotechnology called “genomic technologies”. They include not only
sequencing of new genes and genomes but also development of molecular (DNA
and RNA) markers and microarray chips for detecting mutant genes and methods
for specific gene silencing (suppression) and/or repair of defective genes for the
purposes of gene therapy.

The fields of application of modern biotechnology techniques are medicines,
vaccines, diagnostics, gene therapy, bioactive therapeutic, clinical and contract

research and neutraceuticals.

10. Give Ukrainian equivalents for the following words and word combinations.

Powerful techniques, recombinant DNA, hybridoma technologies, fermentation
technologies, natural materials, achievements of genetic and cell engineering,
medical and pharmaceutical biotechnology, diagnosis, prevention, biotech
medicine, creation of new vaccines, active biological ingredients, transgenic
animals and plants, stem cells, genetic enhancement, cell cloning, veterinary

medicine, recombinant proteins, human genome, pharmaceutical biotechnology,
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genomic technologies, development of molecular markers and microarray chips,

gene therapy, bioactive therapeutic.

11. Translate the sentences into English.

1)

2)
3)
4)
5)

6)
7)

TpaHcreHHUi OpraHi3M - >KMBUN OpraHi3M, B T€HOM SIKOTO IITY4YHO BBEJICHO
T€H 1HIIIOTO OPTaHi3MYy.

[TamienTy Oyna mpu3HayeHa XiMioTeparris.

oMy OCTaBHIIM JiarHO3 - MEHIHTIT.

VY KIHIYHUX JTOCHIIKEHHAX OepyTh Y4acTh IPOBIIHI MEIUKHU KpaiHU.

BueHi MOBUHHI IPUCKOPUTH TEMIT POOOTH, SKIIO BOHU XOUYTh 3aKIHYUTHU JI0
BKa3aHOTO TEPMIHY.

Pexombinantna JIHK cknanaerbes 3 hparMeHTiB pi3HOTO MOXOIXKEHHS.

Pexom6inanTHi 61k — 1ie 611k, JIHK sikux Oyna cTBopeHa mTy4dHO.

12. Answer the questions.

1)
2)
3)
4)
5)
6)

What does biotech medicine include?

Why did some areas of biotechnology meet severe resistance of society?
How were recombinant DNA and hybridoma technologies used?

How many recombinant proteins are approved in clinics?

When did biotechnology meet new challenges?

What is “genomic technologies™?

13. Speak on the new facts you found in the text. What wondered you or what

information was new for you? Can you add some other information about the

biotechnology?

14. Discover the difference in the sense of the following words. Make sentences

showing the difference of these words.
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Medicine, drug, tablets, medication, remedy, cure, medicament, preparation,

physic, therapeutic, doctor's stuff.

15. Read the text again and make questions to each paragraph. Give a summary

of this text. Check if all ideas from this text were used.

16. Translate the text into Ukrainian.

Brnepie TepmiH «010TEXHOJOTIS» BUKOPUCTAB yropchbkuil 1HxkeHep Kapn
Epexk B 1917 poui. BukopuctaHHs B NPOMHUCIOBOMY BHUPOOHHMIITBI
MIKpOOpraHi3miB abo ix (epMeHTIB, M0 3a0e3MeuyloTh TEXHOJIOTIYHUMN TMPOIIEC
BiIoMie 3 JAaBHIX-naBeH. Ha mouatky XX CTONITTA aKTUBHO pPO3BUBAJACA
OpoamiibHA 1 MIKpOO10JIOT1YHA MPOMUCIIOBICTh. Y 111 3K POKU Oy 3po0sIeH] mepin
CpoOM HaJaroAUTH BUPOOHUIITBO AHTUOIOTHKIB, Xap4YOBUX KOHIICHTPATIB,
3MIACHUTH KOHTPOJIb (pepMeHTalii MNpPOAYKTIB POCIMHHOTO 1 TBAapUHHOIO
nmoxopKeHHs. Ilepmmit aHTUOIOTUK — TIEHIIMIIH — BJAJIOCS BUAUTMTH 1 OYUCTUTH
no npuiitHaTHOro piBHA B 1940 powmi. lle ngano HOBI 3aBAaHHS: MOIIYK 1
BUPOOHUIITBO JIIKAPCHKUX PEUOBUH, SIKI TPOAYKYIOTBCS MIKPOOpPraHi3MaMu,

MIJIBUIIICHHS PiBHA 0100€3MeKN HOBUX JIIKAPCHKUX TIpernapaTis.

17. Give a detailed answer or write an essay on the following questions.

e  The future of biotechnology.

e  What scientist will 1 be? And how will I help humanity?
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Unit 15
GENETIC ENGINEERING

What areas of biotechnology do you know?
What does genetic engineering deal with?

Where can biotechnologists apply the products of genetic engineering?

1. Read and translate the text.

THE SCOPE OF GENETIC ENGINEERING

Genetic engineering is the area of biotechnology concerned with the directed
alteration of genetic material. Biotechnology has already had countless
applications in industry, agriculture, and medicine. It is a hotbed of research. The
finishing of the human genome project — a “rough draft” of the entire human
genome was published in the year 2000 — was a scientific milestone by anyone’s
standards. Research is now shifting to decoding the functions and interactions of
all these different genes and to developing applications based on this information.
The potential medical benefits are too many to list; researchers are working on
every common disease, with varying degrees of success. Progress takes place not
only in the development of drugs and diagnostics but also in the creation of better
tools and research methodologies, which in turn accelerates progress.

When considering what developments are likely over the long term, such
improvements in the research process itself must be factored in. The human
genome project was completed ahead of schedule (it usually takes ten years to get
from proof-of-concept to successful commercialization).

Genetic therapies are of two sorts: somatic and germ-line. In somatic gene
therapy, a virus is typically used as a vector to insert genetic material into the cells
of the recipient's body. The effects of such interventions do not carry over into the
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next generation. Germ-line genetic therapy is performed on sperm or egg cells, or
on the early zygote, and can be inheritable. Embryo screening, in which embryos
are tested for genetic defects or other traits and then selectively implanted, can also
count as a kind of germ-line intervention. Human gene therapy, except for some
forms of embryo screening, is still experimental. Nonetheless, it holds promise for
the prevention and treatment of many diseases, as well as for uses in enhancement
medicine.

The potential scope of genetic medicine is vast: virtually all disease and all
human traits — intelligence, extroversion, conscientiousness, physical appearance,
etc. — involve genetic predispositions. Single-gene disorders, such as cystic
fibrosis, sickle cell anemia, and Huntington's disease are likely to be among the
first targets for genetic intervention. Polygenic traits and disorders, in which more
than one gene is implicated, may follow later, although even polygenic conditions

can sometimes be influenced in a beneficial direction by targeting a single gene.

ESSENTIAL VOCABULARY

accelerate verb — increase in rate, amount, or extent.

application noun — the action of putting something into operation.

benefit noun — an advantage or profit gained from something e Enjoy the
benefits of being a member.

carry verb — if something carries over or is carried over from one situation to
another, it continues to exist or apply in the new situation.

concern with verb — regard it as important to do something e | was mainly
concerned with making something that children could enjoy.

consider verb — think carefully about (something), typically before making a
decision e Each application is considered on its merits.

decode verb — analyse and interpret (a communication or image) e A
handbook to help parents decode street language.

degree noun — 1) the amount, level, or extent to which something happens or

IS present e A degree of caution is probably wise. 2) a unit of measurement of
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angles, one ninetieth of a right angle or the angle subtended by one three-hundred-
and-sixtieth of the circumference of a circle e Set at an angle of 45 degrees. 3) a
unit in any of various scales of temperature, intensity, or hardness e Water boils at
100 degrees Celsius.

disorder noun — an illness that disrupts normal physical or mental functions
skin disorders.

factor in phrasal verb — to include a particular thing in your calculations
about how long something will take, how much it will cost etc.

generation noun — all of the people born and living at about the same time,
regarded collectively.

genetic engineering noun — the deliberate modification of the characteristics
of an organism by manipulating its genetic material.

germ-line noun — a series of germ cells each descended or developed from
earlier cells in the series, regarded as continuing through successive generations of
an organism

hotbed noun — an environment promoting the growth of something,
especially something unwelcome e The country was a hotbed of revolt and
dissension.

inheritable adjective — capable of being inherited e These characteristics are
inheritable.

insert verb — place, fit, or push (something) into something else.

interaction

milestone noun — a very important event in the development of smth.

predisposition noun — a liability or tendency to suffer from a particular
condition, hold a particular attitude, or act in a particular way e A child may inherit
a predisposition to schizophreni.

screening noun — the evaluation or investigation of something as part of a
methodical survey, to assess suitability for a particular role or purpose. 2) the
testing of a person or group of people for the presence of a disease or other

condition e Prenatal screening for Down's syndrome.
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zygote noun — a diploid cell resulting from the fusion of two haploid gametes;

a fertilized ovum.

2. Give Ukrainian equivalents for the following words.

genetic engineering, genetic material, human genome, potential medical
benefits, research methodologies, proof-of-concept, somatic gene therapy,
recipient's body, germ-line genetic therapy, egg cells, zygote, embryo screening,

enhancement medicine, potential scope of genetic medicine, singlegene disorders.

3. Put the words in the right order and write down the sentences.

1) is/biotechnology /research /of /a hotbed

2) different genes /and /research /of /decodes/the functions /interactions
3) into /the effects /the next generation /do not carry over

4) are /genetic defects /embryos /tested for

5) human /still experimental/ therapy /is /gene

6) involve /and /predispositions /all disease /all human traits /genetic

4. Complete the sentences using the given words from the box in the correct

form.

Concern germ-line embryo screening intervention common disease

interactions inheritable somatic embryos

1)  Genetic engineering with the directed alteration of genetic material.

2) Germ-line genetic therapy can be

3) Human gene therapy, except for some forms of | is still experimental.

4) Research wants to decode the functions and _ of all these different
genes.

5) Genetic therapies are of two sorts: and
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6)
7)
8)

Researchers are working on every with varying degrees of success.
Embryo screening tests for genetic defects or other traits.

Single-gene disorders are the first targets for genetic

5. Translate the sentences into English.

1)
2)
3)
4)

5)
6)

7)

Jlikapi BUSBWIIM Y TAIIEHTA CIIAJKOBY CXUJIBHICTh 10 CEPHO3HOI XBOPOOH.
[Ticnst ornsny xBoporo Oyna mpornucana izioreparnis.

€ GaraTo mTamiB BipyCy TpuIy.

[Ticnst TpuBanoro JiKyBaHHs y Mall€EHTa CIIOCTEPIrajgocs 3HAUYHE MOJINIIECHHS
CTaHy 3/10pOB'sl.

VY mpuposi icHye TiCHa B3a€MO/Iisl POCJIMHHOTO 1 TBAPUHHOTO CBITY.

BoHu Oynu Ha ciMeilHINA 3ycTpidi, Ha K OynM MPUCYTHI TPU MOKOJIHHS;
MOJIOAIIIE 3 HUX OYJI0 HaWYHMCICHHIIINM.

['ennHa Teparis JIOJWHU, BUKIIOYAIOYN JEsIKI (POpMU CKPUHIHTY eMOpIOHiB,

JI0C1 3HAXOUTHCA Ha EKCIIEPUMEHTAIILHOMY PiBHI.

7. Answer the questions.

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

What is genetic engineering?

Where does biotechnology have its applications?

What is human genome project?

Is there any sense of genetic engineering for medicine?

What about human genome project?

Genetic therapies are of two sorts, aren’t they? Can you name them?
What is somatic gene therapy?

What is the main idea, principle of germ-line genetic therapy?

What is the potential scope of genetic medicine?

10) How can polygenic conditions sometimes be influenced?

8. Translate the following one-rooted words.
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1) Industry — industrial — industrialism — industrialist — industrialize —
industrious;

2) Apply - applicant - application;

3) Gene — genealogy — genetics — genome — genetic;

4) Therapy — therapist — therapeutic — therapeutics;

5) Intervene — intervention — intervening — interventionism.

9. Read the text and translate it.
THE HUMAN GENOME PROJECT

Eyes of brown? or blue?... Curly hair? Or straight?... Dimples?...Freckles?

It’s in our genes. Heredity. Our mothers and fathers passed on all our traits
when we were born. There are also many things in our genes that we would rather
avoid, such as heart disease, diabetes, cancer, arthritis, muscular dystrophy, and
other illnesses.

Many diseases come from alterations in our genes. To decipher our genetic
code, a scientific journey has begun called The Human Genome Project. The
genetic code is the complete instructions of all the genes that tell our body how to
develop.

Over the years, some genes have been discovered for certain diseases. People
who have a family history of these diseases can be tested for the specific gene.
They will then know if they have this disease, even if no symptoms are present.
But there are many more diseases with genetic components that have not yet been
uncovered. Scientists are still unclear what or which genes affect those diseases.
Francis Collins MD, PHD, is the Project Director at the National Center for Human
Genome Research. He said that “by uncovering all 30,000 to 40,000 genes in the
human genome, we should at the same time uncover the heredity basis of most
diseases and that would put us in a position to diagnose them better, treat them

better and practice better preventative medicine.”
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What are genes? They are found in the part of the cell called the nucleus.
Human cells contain 23 pairs of chromosomes, 46 in all. One member of each pair
comes from the mother and one from the father. Genes occur in pairs, like the
chromosomes. A chromosome is a very long chemical molecule called DNA.
Genes are segments of DNA molecules. DNA is shaped like a twisted ladder.
Rungs of the ladder are chemicals called “base pairs”. Chemical “A” is always
paired up with “T” and “G” is always with “C”. The complete human genome (all
our DNA) contains three billion “base pairs”. The Human Genome Project will
find the sequence of all of them. This knowledge will revolutionize our
understanding of the way genes influence disease, because the genes’ “base pair”
sequence is the code that determines what it does.

What do genes do? They give cells the instructions they need to make
complex molecules called proteins. Each gene code is for a different protein. A cell
first converts DNA to a similar molecule called RNA. RNA carries the gene’s
instructions to another part of the cell that acts like a protein factory. Most proteins
that come out of the factory are enzymes. Other proteins form cell structures.

Occasionally, the gene that codes for a protein has an error in its based pair
sequence. The cell then makes a protein that is not able to do what it should. This
is called a mutated gene. Mutated genes play a major role in human diseases. Since
genes are incredibly small, it is difficult for scientists to isolate them. Making it
easier for scientists to find diseasecausing genes is the main goal of the Human

Genome Project.

10. Answer the questions.

1) What is the main goal of The Human Genome Project?

2) How many genes are there in the human genome?

3) What is the name of the Project Director at the National Center for Human
Genome Research?

4)  How many chromosomes does A human cell contain?

5) What kind of a molecule is a protein?
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6)
7)
8)
9)

What is the shape of DNA?
How many based pairs does a complete human genome contain?
How is an error gene called?

What similar molecule does a cell convert DNA to?

10) What do many diseases come from?

11. Find the appropriate definitions to the following words.

1) cells a) specific segments of DNA that control cell

structure and function; the functional units

of inheritance.

2) chromosomes b) structures in the nucleus of a cell.

3) DNA c) these molecules contain the base pairs

which hold genetic information.

4) genes d) the unit of living matter of which all living

things are made.

5) nucleus e) the most prominent part in living cells.

12. Talk about what you have inherited from each parent. Do you favor one

parent? Do you have sisters and brothers? What have they inherited from your

parents?

13. Remember Modal verbs and its equivalents. Finish the second sentence with

the same idea like in the first. Mind that sometimes you need the other modal

verb!

1)

She can ski really well.

She really well when she was five.
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2)

3)

4)

5)

6)

7)

8)

9

10)

11)

12)

13)

| can finish it by Friday but it won't be easy.

I it by Friday but it wasn't be easy.

I must check the oil before we leave.

| check the oil before we left.

It must be raining. Everyone has their umbrella up.

It . The ground is wet.

Thank you very much. You needn't give me a lift, but it's very kind.
You me a lift, but it was very kind.

He needn't collect me from the station. I'll walk.

He me from the station. | walked.

Why don't you take the exam? You might pass.

Why didn't you take the exam? You

He should stop smoking before it's too late.

He stop smoking before it was too late.

| could visit you next Sunday.

I you last Sunday. Why didn’t you ask me?
There's the phone. It'll be Paul.

Did he have a deep voice? It Paul.

He'll sit in the armchair for hours, staring into space.
He in the armchair for hours, staring into space.
Let's take the map. We may get lost.

| wonder where they are. They

14. Fill in the gaps with the verbs could, may, must, have to, should and the

appropriate infinitive.

1)

2)

Einstein’s theory predicted that the universe was not static, but (be)
either expending or contracting.

Because the universe is expanding it (cool), which means that it

(be) much hotter when it was young.
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3)

4)

5)
6)

Therefore, a significant fraction of the universe (consist) of non-
baryonic matter.
There were no longer free electrons to absorb and scatter light, and photons

(travel) freely through the universe.

These fluctuations (cause) by something that happened even earlier.
We , however, (be) careful about taking these models too seriously;
they all (be) wrong.

15. Translate into English using modal verbs.

1)
2)

3)
4)

5)
6)
7)

8)
9)

To061 ciig Oyno 3atenedoHyBaTH MOMY BUOpa.

oMy He ciig Gyno TOBOPHTH 3 HEI0 TaKMM TOHOM. Moro TOH, MaGyTh,
o0Opa3us ii.

[le moBuHHO Oyio cTatucs. BeiM BigoMa 1Horo 3a0yabKyBaTICTb.

Bona noBuHHa Oyra BISCHITH BCE JO TOTO, SIK MOYMHATH poOoTy. Temep iit
nOTpiIOHO OaraTo 4oro nepepoosIsTH.

[it cnig 6yno mpuHeCTH BCi JOKYMEHTHU JaBHUM-AaBHO. Terep 3aHajTo Mi3HO.
JiTsM HEe MO>KHA TUBUTHUCS (PLIBMU 5KaXIB.

Meni ix mpoBogutu? — Hi He moTpiOHO. MeHi aoBeneTbcs 3poOUTH 11e
camMoMy.

VY yyxiii KpaiHi He 00X0AMMO MPUCTOCOBYBATUCS 10 HOBUX YMOB JKUTTS.

JlapeMHO TH KynuB Li€ IaJbTO.

10) Mu, MaOyTh, HE MOMITHJIM HOTO B I[bOMY HATOBIII.

11) Hawm He Tpeba OyJio mocmimaT, TOMy MU BUPILIFIIA TTITH TIIIKH.

12) Yomy s HOBUHEH 1€ pOOUTH?

16. Read and translate the text.

GM FOOD

One of the best-known and controversial applications of genetic engineering is

the creation of genetically modified food. There are three generations of
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genetically modified crops. First generation crops have been commercialized and
most provide protection from insects and/or resistance to herbicides. There are also
fungal and virus resistant crops developed or in development. They have been
developed to make the insect and weed management of crops easier and can
indirectly increase crop yield.

The second generation of genetically modified crops being developed aim to
directly improve yield by improving salt, cold or drought tolerance and to increase
the nutritional value of the crops. The third generation consists of pharmaceutical
crops, crops that contain edible vaccines and other drugs. Some agriculturally
important animals have been genetically modified with growth hormones to
increase their size while others have been engineered to express drugs and other
proteins in their milk.

The genetic engineering of agricultural crops can increase the growth rates and
resistance to different diseases caused by pathogens and parasites. These modified
crops would also reduce the usage of chemicals, such as fertilizers and pesticides,
and therefore decrease the frequency of the damages produced by these chemical
pollution.

Ethical and safety concerns have been raised around the use of genetically
modified food. A major safety concern relates to the human health implications of
eating genetically modified food, in particular whether toxic or allergic reactions
could occur. Gene flow into related non-transgenic crops, off target effects on
beneficial organisms and the impact on biodiversity are important environmental
issues. Ethical concerns involve religious issues, corporate control of the food
supply, intellectual property rights and the level of labeling needed on genetically

modified products.

16. Search the Internet and find all new GM findings: foods and animals and so

on. Present then to your class.

17. Read the text about GM food and translate it close to the text.
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'enetnyHo MoOaM(pIKOBAaHI OPraHi3MU CTBOPIOIOTBCA METOJAMH TE€HHOI
IHKEeHepil — HayKH, sSKa JO3BOJIIE BBOJUTH B T€HOM POCIIMHH, TBapUHU abo0
MikpoopraHizmy ¢parment JIHK 3 Oynap-sKoro iHIIOrO oOpraHiaMy 3 METOIO
HAJIaHHS WOMYy TIEBHUX BiacTUBOCTeW. Hampuknan, ToMaru oOTpuUMalid TE€H
MOPO30CTIHKOCTI BiJI apKTUYHOI KaMOasIu, KapTOIlisi OTpuMalia reH OakTepii, uus
OTpyTa CMepTelibHa I KOJOPaAChKOrO >KyKa, PUC OTPUMaB T€H JIIOJIMHHU,
BIJIMOBITAJILHUH 32 CKJIAJ] )KIHOYOTO MOJIOKA, SIKUH POOUTH 371aK O1JIIIT MIOKUBHUM.

ExcniepuMeHTanbHe CTBOPEHHS T€HETHYHO MOAM(DIKOBAHUX OpPraHi3MiB
noyanocst me B 70-1 poku XX cromitrsa. 3 mporo yacy BupoOHUUTBO ['MII
HaOupanao o0epTiB 1 3apa3 MU MOxkeMmo 3ycTtpith ['M coro, KyKypynsy, puc,
KapTOIUIA, TIOMIJIOPH, parc, IyKPOBHH OYypsK, MIIEHUIIO, TOPOX, COHSIIHUK,
naraito, 0aBOBHY, TIOTIOH, KOPIB 3 M1JBUILIEHOIO KUPHICTIO MOJIOKA, JIOCOCS, SIKUMN
MOKE JKUTU SK B COJIOHIM, Tak 1 B MPICHIN BOAl 1 6araTb0X IHIIUX OpPraHi3MiB.
HekoHTposibOBaHE CHOXKHBAaHHS TEHETUYHO MOJU(DIKOBAHUX MPOJIYKTIB MOXKE
MaTu HernepeadavyBaHl HACcHIAKKA B MailOyTHboMy. 11100 moBHICTIO 3pO3yMITH BCI
PU3HMKHU BXKUBAHHS B 1Ky TPAaHCT€HHUX MPOAYKTIB, Ma€ MPONUTH KUIbKa JIECATKIB
POKIB 1 3MIHUTHUCS KIJIbKa MOKOJIiHB, 110 XapuyBaiucs ['M ixero.

AJie He MOYKHA TOBOPHUTH 31 CTOB1ICOTKOBOIO BIIEBHEHICTIO MPO IIKOJY BCIiX
TPAaHCTEHHHUX MPOJYKTIB. | B MPUPOIl ICHYIOTh OpraHi3Mu, HEMPUIIATHI B 1KY IS
moauHu (OTpYyMHI Ta MyTareHH1). JItoguHa cama Mae mpaBO BUOUpATHU, K KUTH 1
YuM xapuyBatucs. ['osoBHe, 100 1el BuOip OyB yCBITOMIJICHHM 1 IPYHTYBaBCS Ha

HAayYKOBO JOBCACHUX (baKTaX, 4 HC Ha YyTKax.

18. Create the project “Genetically modified food”. Choose the product you want
to create and qualities you can endow your GM product. What are they? Where
can you take them from? Make a poster of your product and tell about the
procedure you

made to create such unique GM product.

19. Write a ‘pro-and-cons’ essay about pluses and minuses of
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e creating GM product.
e using GM food.
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UNIT 16
STEM CELLS

What does a “stem cell” mean?
Do you know how stem cell is used in treatment of different diseases?

Are stem cells used nowadays? How?

1. Read and translate the text.

OUR FUTURE HOPE

Stem cells are cells found in most, if not all, multicellular organisms. They are
characterized by the ability to renew themselves through mitotic cell division and
differentiating into a range of specialized cell types. Research in the stem cell field
grew out of findings by Canadian scientists Ernest McCulloch and James Till in
the 1960s.

The two types of mammalian stem cells are: embryonic stem cells that are
found in blastocysts, and adult stem cells that are found in adult tissues. In a
developing embryo, stem cells can differentiate into all of the specialized
embryonic tissues. In adult organisms, stem cells and progenitor cells act as a
repair system for the body, replenishing specialized cells, but also maintain the
normal turnover of regenerative organs, such as blood, skin or intestinal tissues.

To ensure self-renewal, stem cells undergo two types of cell division.
Symmetric division gives rise to two identical daughter cells both endowed with
stem cell properties. Asymmetric division, on the other hand, produces only one
stem cell and a progenitor cell with limited self-renewal potential. Progenitors can
go through several rounds of cell division before terminally differentiating into a
mature cell. It is possible that the molecular distinction between symmetric and
asymmetric divisions lies in differential segregation of cell membrane proteins

(such as receptors) between the daughter cells.
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Stem cells can now be grown and transformed into specialized cells with
characteristics consistent with cells of various tissues such as muscles or nerves

through cell culture. However, their use in medical therapies has been
proposed.

The classical definition of a stem cell requires that it possess two properties:
self-renewal - the ability to go through numerous cycles of cell division while
maintaining the undifferentiated state; potency - the capacity to differentiate into
specialized cell types.

Properties of stem cells can be illustrated in vitro, using methods such as
clonogenic assays, where single cells are characterized by their ability to
differentiate and self-renew. As well, stem cells can be isolated based on a
distinctive set of cell surface markers. However, in vitro culture conditions can
alter the behavior of cells, making it unclear whether the cells will behave in a
similar manner in vivo. Considerable debate exists whether some proposed adult
cell populations are truly stem cells.

Medical researchers believe that stem cell therapy has the potential to
dramatically change the treatment of human disease. A number of adult stem cell
therapies already exist, particularly bone marrow transplants that are used to treat
leukemia. In the future, medical researchers anticipate being able to use
techtechnologies derived from stem cell research to treat a wider variety of
diseases including cancer, Parkinson's disease, Alzheimer’s disease, spinal cord
injuries, Amyotrophic lateral sclerosis and muscle damage, amongst a number of
other impairments and conditions. However, there still exists a great deal of social
and scientific uncertainty surrounding stem cell research, which could possibly be
overcome through public debate and future research, and further education of the

public.

ESSENTIAL VOCABULARY
adult adjective — fully grown or developed.
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Alzheimer's (disease) noun — a disease that results in the gradual loss of
memory, speech, movement, and the ability to think clearly, and that is common
espesially among older people.

amyotrophic lateral sclerosis noun — a progressive, usually fatal,
neurodegenerative disease caused by the degeneration of motor neurons, the nerve
cells in the central nervous system that control voluntary muscle movement.

assay noun — a procedure for measuring the biochemical or immunological
activity of a sample.

cancer noun — a disease in which cells in the body grow without control, or a
serious medical condition caused by this disease.

capacity noun — the ability or power to do or understand something e | was
impressed by her capacity for hard work.

distinction noun — a difference or contrast between similar things or people
there is a sharp distinction between domestic politics and international politics e |
was completely unaware of class distinctions.

endow verb — provide with a quality, ability, or asset e He was endowed with
tremendous physical strength.

impair verb — weaken or damage (something, especially a faculty or function)
e A noisy job could permanently impair their hearing.

impairment noun — the state or fact of being impaired, especially in a
specified faculty e A degree of physical or mental impairment.

in vitro adjective — (of processes or reactions) taking place in a test tube,
culture dish, or elsewhere outside a living organism.

in vivo adjective — (of processes) taking place in a living organism.

injury noun — an instance of being injured e She suffered an injury to her
back; the fact of being injured; harm or damage e All escaped without serious
injury.

mammalian adjective — relating to mammals e The disease can spread from

one mammalian species to another.
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marrow noun — a soft fatty substance in the cavities of bones, in which blood
cells are produced.

mature adjective — fully developed physically; full-grown e She was now a
mature woman. Owls are sexually mature at one year.

Parkinson's disease noun — is a degenerative disorder of the central nervous
system that often impairs the sufferer's motor skills, speech, and other functions.

potency noun — the power of something to affect the mind or body; the extent
of the contribution of an allele towards the production of a phenotypic
characteristic; a capacity in embryonic tissue for developing into a particular
specialized tissue or organ.

progenitor noun — an originator or founder of a future development;
precursor.

spinal cord noun — the cylindrical bundle of nerve fibres and associated tissue
which is enclosed in the spine and connects nearly all parts of the body to the

brain, with which it forms the central nervous system.

2. Translate into English.

1) Tepamis TOpOCIUMH CTOBOYPOBUMH KIIITHHAMU aKTHBHO BHKOPHCTOBYETHCS
JUISL TIKYBaHHS JIeHKeMii.

2) 3miOHOCTI CTOBOYpOBHX KIITHH YacTO JIGMOHCTPYIOTh B  IpoOipi,
BUKOPUCTOBYIOYM METOJIM KIIITUHHOTO aHaJi3y.

3) Vwueni cmocTepiraay 3a CTOBOYpPOBUMH KIITHHAMH B TMPOOIpIi i 3po0mim
BHCHOBOK, II0 3HAWJIEHI MOLIKO/PKEHI CTOBOYPOBI KIITUHHU MEPEXOIATh B
PaKOBi KJIITHHH.

4) bararo BUEHHUX OOIISMIOTh, IO Yepe3 KiJIbKa JCCATKIB POKIB CTOBOYPOBHUMHU
KJIITUHAMH MOXHa OyJie BUJIIKYBaTH Maii>ke BCl XBOPOOU JIFOIUHHU.

5) IcHyrOTh BIIMIHHOCTI B )KUTTEBHX IUKJAX PI3HUX KIITHH.

6) EmOpioHanbHi cTOBOYpOBI KIIITHHH 34aTHI O AUJICHHS, THM CaMHUM BOHH

BIJTHOBJIIOIOTH T1 CTOBOYPOBI KJIITUHHU, SIK1 3aTHHYJIH a00 OyJIM BUKOPUCTaHI.
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7)

8)

9)
10)
11)

12)
13)
14)
15)
16)
17)
18)
19)
20)

21)
22)
23)

Y nopocnux Oprasi3miB CTOBOYpPOBI KJIITHHH 1 KIITHHU TONEPEIHUKH
BUCTYMalOTh B SKOCTI PEMOHTY CHUCTEMH Ui TUIa, TOMOBHEHHS
CHeliali30BaHUX KIITHH 1 MIATPUMAHHS HOPMAaJIbHOI pereHepaTHBHOI
OpraHiB, HAlIPUKJIAJl, KPOBI, MIKIpH a00 KUIIKOBOT TKAHUHH.

VY npupogHUX yMOBaxX CTOBOYpPOBI KJIITHHHU, MOXKIIMBO, BEIyTh ce0€ HE TaK SIK
B IPOOIpIT.

Y Mail0yTHbOMY JiKapi 3MOXKYTh JIIKYBAaTH YIIKOPKEHHS CIUHHOTO MO3KY.
CtoBOYpOBI KIIITUHU CCaBI[iB OYBAaIOTh ABOX THIIIB.

[Ilo6 3abe3neynTH CaMOBIJHOBJIEHHS CTOBOYpOBlI KIITUHHA MIAJAIOTHCS
OALTY.

VY nanuit yac cToBOYpOBI KIIITUHU BUKOPUCTOBYIOTHCS B TEpaIlii.
TpaHcmiianTalisi CHMHHOTO MO3KY BUKOPUCTOBY€ETHCS B JIIKYBaHH1 JIEHMKEMII.
CasnbHi 3a71031 BUAUTSIOTH CBIA CEKPET Ha TTOBEPXHIO MIKIPH.

M's130Ba TKaHMHA 3a0€31e4y€e pyXOBY aKTUBHICTh TBAPUHHOI'O OPraHi3My.
CtoBOYpOBI KJIIITUHU MalOTh BIACTUBOCTI CAMOBITHOBJICHHS.

KoxHa ki1iTuHA Mae eBHUN HAO1p reHiB.

VY pe3ynbTari CHMETPUYHOTO MOy YTBOPIOIOTHCS JIB1 CXO0K1 KIITHHHU.
KicTkoBuit M030K BUp0OJIsi€ (GOPMEH] €IEMEHTH KPOBI.

CtoBOYpOBI KJIITUHU B MPOIEC] KIITHHHOTO AUICHHS TU(GEPEHINIOITHCS B
3pUTl KJITITUHHU.

[ToTentian - 3MaTHICTD TU(EPEHITIIOBATUCS B PI3HI TUIIH KIIITHH.

KiiTku nonepegHuKA MOXKYTh IPOUTH KiJIbKa €TaIliB KIITUHHOTO JIIJIEHHS.
BrnactuBocTi cTOBOYpOBUX KIIITUH MOXHA MPOUIIOCTPYBaTH METOJ0M

KJIOHOTEHHUX aHaJi3Yy.

3. Answer the questions.

1)
2)
3)
4)

What ability do stem sells have?
Who was the first investigator of stem cells?
What are the types of mammalian stem cells?

How do stem cells and progenitor cells act in adult organisms?
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5)

What types of cell division do you know?

6) What is the difference between them?

7) How can stem cells be grown and transformed?

8) What are the properties of stem cells?

9) What is the method of clonogenic assay?

10) Will stem cell therapy cure many diseases or not?

11) Are there any existing adult stem cell therapies?

12) Are all people sure about the necessity of stem sells research?

4. Remember the use and forms of the Infinitive. Open the brackets and choose

the Infinitive in the Active or Passive Voice.

1) They are glad (invite/be invited) to the party.

2) | don't like (interrupt/be interrupted).

3) He will be happy (see/be seen) you.

4) 1 was glad (meet/be met) at the station.

5) Children like (tell/be told) tales and always (listen/be listened) to them with
interest.

6) 1did not think (interrupt/be interrupted) you.

7) Heis glad (send/be sent) abroad.

8) He likes (ask/be asked) his professor questions.

9) He does not like (ask/be asked) questions because he does not know how to
answer them.

10) Be careful with him. He is a very resentful person. He can't bear (joke/be
joked at).

11) He does not like (laugh/be laughed) at other people.

12) Look, a ship can (see/be seen) in the distance. Can you (see/be seen) it?

5. Study the Complex Object. Open the brackets and use the Complex Object.

Example: He expected (they, arrive) at 5. — He expected them to arrive at 5.
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1) Do you want (they, stay) at the hotel or with us?

2) I'd like (the professor, look through) my report.

3) Do you want (I, show) you the sights of the city?

4)  We expect (he, arrange) everything by the time we come.
5) I want (she, tell) me the news in brief.

6) He expected (the meeting, hold) in the Red Room.

7)  1'would like (they, fix) an appointment for me for Tuesday.
8) We want (she, introduce) us to the president.

9) Idon't want (they, be late) for dinner.

10) He expected (she, invite) to the party by the Smiths.

11) I'd like (the dress, buy) by Saturday.

12) | don't want (she, treat) like Alice.

13) We considered (he, be) an honest person.

14) | don't like (she, prevent) me from doing it.

15) | suspect (he, help) by her.

6. Translate into English using the Complex Object.

1) 4 He ouikyBaB, 1O IICH MOJIIECHCHKUI Oy/1e TAKUM HCBBIWINBUM.

2) Mu 0 xotiay, o0 BY JOCTaBUIIM TOBAPH J0 KIiHIIS YSPBHS.

3) Sl ouikyBa, IO ii 3aIPOCSTH TY/IH.

4) BoHu He OYiKyBaJH, 0 HOTO 3aMMTAIOTh PO IIE.

5) 4 gyB, K HOro IM's KiJIbKA pa3iB 3rajyBajiocs Ha 300pax.

6) BiH He MOMITHB, IK MM i TIAIIIA 10 HHOTO.

7) Bwu 0auwy, sk BOHU HaJl YUMOCH CMIsUTUCS?

8) Mu He 04iKyBaJIH, IO PO 1€ OrOJIOCATH IO PaIio.

9) Meni 6 xorinocs, MO0 BOHA CKa3ajia HaM, IO BOHA OyJie pOOUTH CHOTOIHI
BBEYEPI.

10) S nymaro, 1110 CHOTO/IHI BU MOYYETE, IK BOHA CITiBaE.

11) Komu BiH 1oYyB, 110 HOTO CHH IUIa4ye, BiH BCTAB 1 MIIIOB B IUTSAYY KIMHATY.
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12) 51 6 xotiB, mo0 HIXTO HE OpaB MOi peyi.

7. Read and translate the text.
EMBRYO-SAFE STEM CELL RESEARCH

Researchers at Advanced Cell Technology, Inc. have found a new technique
to gather stem cells. They took a single cell from an eight-cell human embryo,
claiming that the process does no harm. The removal of a single cell isn't new, and
has been employed in fertility clinics to test for diseases. Doctors and fertility
specialists do this before the embryo is implanted in the womb.

Human embryonic stem cell research is controversial because, with the
present state of technology, starting a stem cell line requires the destruction of a
human embryo and/or therapeutic cloning. Such reproductive cloning can
fundamentally devalue human life. Those in the pro-life movement argue that a
human embryo is a human life and is therefore entitled to protection.

Contrarily, supporters of embryonic stem cell research argue thatsuch
research should be pursued because the resultant treatments could have significant
medical potential. It is also noted that excess embryos created for in vitro
fertilization could be donated with consent and used for the research.

Although critics quickly pointed out that all sixteen embryos used in the
experiment were destroyed. ACT, Inc. later admitted that scientists removed more
than a single cell, and hence their destruction. In addition, scientists developed
stem cell lines from only two of the ninety-one cells removed. An official of the
United States Conference of Catholic Bishops disapproved of the experiment,

saying "it left no embryos alive, and solves no ethical problem."

8. Answer the questions.

1) What did Advanced Cell Technique, Inc. do?
2) What do fertility clinics usually do?

3) What is the position of the supporters?

4)  And what are the critics doing because of the research?
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5) What ethical reasons do critics disapprove stem cell research?

9. Translate the text about stem cells.

CToBOYpOBI KJIITHHH € Ti€t0 0CHOBOIO ( "cTOBOypoM'"), 3 SIKOT PO3BHBAETHCS
"npeBo" Bchoro opranizmy. Ha camMux paHHIX CTaaisiX CBOI'O PO3BUTKY 3apOJIOK
MOBHICTIO CKJIQJIA€ThCcsl 31 CTOBOYpOBUX HeaudepeHIIMoBaHUX KIIITHH, IOTIM
MOYMHAIOTHCS eTany Nu(EpPEeHITIIOBaHHS 1 3 HUX YTBOPIOIOTHCS OPTaHM 1 TKAaHUHU
opratiamy. Y J0pOocCiOMYy OpTaHi3Mi CTOBOYpPOBI KJIITHHH MICTSTHCS B HEBEIMKHUX
KUIBKOCTSIX B KPOBI Ta KICTKOBOMY MO3KY 1 B II€ MEHIIMX KUIBKOCTAX Y BCIX
opraHax 1 TKaHUHax.

OCKUJIBKY 11l KJIIITUHA MOXYTh MIEPETBOPIOBATHUCS B KIIITKU OY/Ib-IKUX OPraHiB
1 TKaHWH, BOHH TPalOTh POJb CBOTO POAY E€KCTPEHOI JOMOMOTH: SIKIIO JeCh B
OpraHi3mMi  HemojajaKa, CTOBOYpOBI  KJIITHHU  CHOPSIMOBYIOTBCS  Tyau 1,
MEPETBOPIOIOYUCH B KIITHHHU TOIIKOJKEHOTO OpraHy, CIPHUSIOTh BiTHOBJICHHIO
Horo ¢yHkmii. 3 BIKOM KUIBKICTh CTOBOYPOBUX KIIITMH CTa€ BCE MEHUIE, 1,
BIJIMOBITHO, BiTHOBJIIOBAIbHI MOYKJIMBOCTI OPTaHI3MYy 3HHUKYIOThCS.

Tak, KOIM MU HapOKYeEMOCS, y Hac B KICTKOBOMY MO3Ky Ha 10 Tuc.
KpoBOTBOpHHMX KIITHH MpUMAgAa€ OJHA CTOBOypoBa KIIITHHA. Y 3pPOCTAIOYMX
MJUTITKIB CTOBOYpOoBUX KIITUH Bxke B 10 pa3 menme. [Jo 50-tu pokiB Ha 0,5 muH
3BUYANMHMX KIITHH npumnajae 1 ctoBOyposa, B 70 pokiB - 1 cToBOypoBa KIIITHHA Ha
MUIBHOH. Uepes 11e MOKIIMBOCTI JIIOJIMHM TIO pereHepartii cuibHO oOMmexeHi. B
pe3ynbTaTi CTPAKJA€ 3JATHICTh TKAaHUHU A0 (Pi310JI0T1YHOI pereHepamii 1 A0

B1IHOBJICHHS TTICJIE XBOPOOU ab0 TpaBMH.

10. Talk about the following questions in pairs/groups. Make a report or write an

essay on these questions.

1) Is it unethical to collect stem cells if it means that an embryo will be
destroyed? Why/ not?

2) Do you think these kinds of experiments are like scientists playing God?

Why/ not?
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3)
4)

5)
6)

What would happen if scientists could cure all diseases some day?

If your husband/wife had Alzheimer’s, would you want science to find a cure
as soon as possible? What if it meant conducting stem cell research?

Who is right, those who follow religion or those who follow science? Why?
What will happen if stem cell treatment becomes a reality? What about

population, the rich and poor, etc.?
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Unit 17
CLONING

Do you agree or disagreewith the following statements? Why?

People will someday be cloned for spareparts.

Cloning is a dangerous technology that should be illegal.

The cloning of endangered animals will someday be an important science.

If my pet died, | would want to clone him.

When | die, | want to be cloned.

1. Read and translate the text.

CLONING AND CONCERNS ABOUT IT

Cloning in biology is the process of producing similar populations of
genetically identical individuals that occurs in nature when organisms such as
bacteria, insects or plants reproduce asexually. Cloning in biotechnology refers to
processes used to create copies of DNA fragments (molecular cloning), cells (cell
cloning), or organisms.

Molecular cloning refers to the process of making multiple molecules. It is
used in a wide array of biological experiments and practical applications ranging
from genetic fingerprinting to large scale protein production.

Cloning of any DNA fragment essentially involves four steps. First is
fragmentation — breaking apart a strand of DNA; second is ligation - gluing
together pieces of DNA in a desired sequence; third is transfection - inserting the
newly formed pieces of DNA into cells and the last is screening or selection -
selecting out the cells that were successfully transfected with the new DNA.
Cloning a cell means to derive a population of cells from a single cell. In the case

of unicellular organisms such as bacteria and yeast, this process is remarkably
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simple and essentially only requires the inoculation of the appropriate medium.
However, in the case of cell cultures from multicellular organisms, cell cloning is
an arduous task as these cells will not readily grow in standard media.

Organism cloning (also called reproductive cloning) refers to the procedure of
creating a new multicellular organism, genetically identical to another. In essence
this form of cloning is an asexual method of reproduction, where fertilization or
inter-gamete contact does not take place. Asexual reproduction is a naturally
occurring phenomenon in many species, including most plants (vegetative
reproduction) and some insects. Scientists have made some major achievements
with cloning, including the asexual reproduction of sheep and cows.

There is a lot of ethical debate over whether or not cloning should be used.
However, in the United States, the human consumption of meat and other products
from cloned animals was approved by the FDA (The Food and Drug
Administration) on December 28, 2006, with no special labeling required. Cloned
beef and other products have since been regularly consumed in the US without
distinction.

Because of recent technological advancements, the cloning of animals (and
potentially humans) has been an issue. The Catholic Church and many religious
organizations oppose all forms of cloning, on the grounds that life begins at
conception. They concern about the protection of the identity of the individual and
the right to protect one's genetic identity.

Another concern is that the biotechnologies used on animals may someday be
used on humans. Researchers have found several abnormalities in cloned
organisms, particularly in mice. The cloned organism may be born normal and
resemble its non-cloned counterpart, but majority of the time will express changes
in its genome later on in life. The concern with cloning humans is that the changes
in genomes may not only result in changes in appearance, but in psychological and
personality changes as well. The theory behind this is that the biological blueprint

of the genes is the same in cloned animals as it is in normal ones, but they are read
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and expressed incorrectly. Results of these abnormally expressed genes in the

cloned mice were premature death, pneumonia, liver failure and obesity.

ESSENTIAL VOCABULARY

asexual adjective — (of reproduction) not involving the fusion of gametes.

blueprint noun — a design plan or other technical drawing.

consumption noun — 1) the action of using up a resource e Industrialized
countries should reduce their energy consumption; 2) the action of eating or
drinking something.

counterpart noun — a person or thing that corresponds to or has the same
function as another person or thing in a different place or situation.

fertilization noun — the action or process of fertilizing an egg or a female
animal or plant, involving the fusion of male and female gametes to form a zygote.

genetic fingerprinting noun — the analysis of DNA from samples of body
tissues or fluids in order to identify individuals.

inoculation noun — the action of inoculating or of being inoculated;
vaccination e Inoculation against flu was readily available.

ligation noun — the joining of two DNA strands or other molecules by a
phosphate ester linkage.

multicellular adjective — (of an organism or part) having or consisting of
many cell
non-coding sequence

premature adjective — occurring or done before the usual or proper time;
too early.

resemble verb — have a similar appearance to or qualities in common with
(someone or something); look or seem like.

strand noun — a single thin length of something such as thread, fibre, or
wire, especially as twisted together with others.

transfect verb — infect (a cell) with free nucleic acid.
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unicellular adjective — (of protozoans, certain algae, spores, etc.) consisting

of a single cell.

2. Translate into English.

1)

2)

3)
4)

5)
6)
7)

8)

9)

3HauHUA TPOrpec y BHUBYEHHI KIOHYBaHHS JIIOJAUHU OyJe MOCSTHYTUU B
MaiOyTHBOMY.

MonekynsipHe KIOHYBaHHs 3aiiMaetrhcsa MoJiekynamu JIHK, ix vactunamu Tta
HaBITh OKPEMHUMH I'€HAMHU.

[Tpuitmaii 11 JTIKK PEryJsIpHO, BOHU 3aXUCTUTh T€OE Bl pEUUAUBY XBOPOOHU.
[To mipi Toro, sk MOJIEKYJISpHA JIAHIIOT TOJOBXYETHCS, 3MIHIOIOTHCA 1
BJIACTUBOCTI PEUOBHH, 1110 CKJIAJAIOTHCS 3 IIUX MOJIEKYIL.

®parmentu JIHK OynyTh po3pi3aHi B BUNIaJKOBUX MICILSX.

JIHK siBiisie co6010 KiTbKa JIAHITFOXKKIB, 10 CKIAAal0ThCs 3 HYKJICOTH/IIB.

[Tin wac Tpancdekii reneTnyHa iHPOpPMAIlisi IEPEHOCUTHCS B €yKaplOTUYH1
KJIITHHYU 3a goromororo ounmieHnoi JJHK.

Hutka JIHK ckmanaerscs 3 (parMeHTIB 1 pO3pUBAETHCS HA YACTHHH B
polLect PO3MHOKEHHS.

bescrateBe pO3MHOKEHHS 3axXWIA€ OpraHi3M BiJ BBEICHHS I1HIIOI

010JI0T1YHOT MPOTPAMHU.

3. Fill in the gaps in the sentences according to the text.

1)

2)

3)

Cloning in biotechnology refers to processes used to create copies of

) , O

Cloning is commonly used to amplify DNA fragments containing
whole

In the case of unicellular organisms such as bacteria and yeast, this process is
remarkably simple and essentially only requires of the appropriate

medium.
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4)

5)

6)

Organism cloning refers to the procedure of creating a new :
genetically identical to another.

Is a naturally occurring phenomenon in many species, including

most plants and some insects.

Researchers have found several abnormalities in , particularly in

mice.

4. Put thefollowing ideas in the order as they were given in the text.

Religious organizations oppose cloning

There are 3 types of cloning

Diseases caused by cloning

Cloning produces similar populations or identical individuals
Organism cloning creates new multicellular organism asexually
Multiple molecules can be made by molecular cloning

Cloned meat have been consumed in the US without distinction

Cell cloning derives a population of cells from a single cell

5. Read and translate interesting facts about cloning.

DID YOU KNOW...?

v Dolly the cloned sheep was named after country singer Dolly Parton,

because she started life as a mammary cell.

v' We leave our DNA around all the time, everywhere: on the door, on the

table, on the keyboard... For the moment we couldn’t clone from it, but hey,
perhaps later we may be able to clone you from the tiny bits of DNA you

leave about!

v" Humans have far fewer genes than expected at 35,000 to 42,000, compared

to the nematode worm with 18,000 and the fruit fly with 13,000. However,
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scientists say we may still have more — we don’t know the whole genome set

yet and we may have missed some genes.

v The difference between humans and fruit flies or worms is that human genes

work differently, are capable of multitasking, and we have more control

genes.

v" Most mutations occur in males.

v In each of our cells, there are six feet of DNA packed into a chromosome

only 0.0004 inches across.

v" Lining up all of the DNA in the human body, it would reach to the sun and

back more than 600 times.

v The information would fill 200 500-page telephone directories.

v Our DNA is 99.9% identical to all other members of the human race.

6. Study the Complex Subject. Open the brackets and use the Complex Subject.

Example: He is thought (study) now. — He is thought to be studying now.

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

He is considered (be) a good musician.

They are thought (go away) some days ago.

James is expected (make) a report next Wednesday.

Steve is known (help) them to solve a problem when they were in trouble.
Mozart is known (compose) a lot of wonderful pieces of music.

The film is considered (be) the worst of the year.

She is supposed (work) in the laboratory from 2 to 6 p.m. tomorrow.
They are known (make) a new discovery a month ago.

He is expected (manage) the business himself.

10) He is said (be) at the customs office now.

7. Translate into English using the Complex Subject.

1)

CriBeH 000B'SI3KOBO BUTPAE 11O TPY.
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2) Bimomo, mo ITitep moixas B Ocio.

3) IlpumyckaroTh, 10 MPE3UACHT BUCTYIHUTH Ha KOH(EPEHIIIi.

4) Ilro m'ecy BBaXKarOTh HAMIIIKABIIIIOIO B T€ATPI.

5) 3maerbes, BOHA TOTYE A0ydHui mupir. [laxHe qyxke cMadHo.
6) boO, HareBHO, HAM JIOTTIOMOXe. — BiH HalleBHO HaM JIOMTOMOJXE.
7) BBaxaroTh, 110 BOHH IOiXaJId BYOpPA.

8) OueBuaHO, EPETOBOPH 3aKiHYATHCS 3aBTPA.

9) BaaxkaroTh, 10 11 PoOOTa OyJIa BUKOHAHA YCITIIIIHO.

10) Hapsia uu meii (pakT Ma€e BEJIMKE 3HAUCHHS.

11) Ile, KIMOBIPHO, CTAHETHCS, SAKIIO BITEpP HE 3MIHUTHCS.

12) KaxyTb, 1110 JIeneraTd Ha KOH()EPEHIIII0 BXKE MPHIXaJIH.

13) Bimomo, 1110 1ei KoMiTeT OyB CTBOPEHUH KiJIbKa POKIB TOMY.
14) Bin, MaOyTh, UIIIC HOBY KHHTY.

15) TlpumyckaroTh, 10 BOHH 3MOXKYTh BUPIIINTH 1€ TMTaHHS Biapasy.

16) Binomo, mo ek JIonaoH HamrcaB 6arato MpeKpacHUX KHUT.

8. Read the following text and translate it.

HUMAN CLONING

Human cloning is the creation of a genetically identical copy of an existing or
previously existing human. There are two commonly discussed types of human
cloning: therapeutic cloning and reproductive cloning. Therapeutic cloning
involves cloning cellsfrom an adult for use in medicine and is an active area of
research. Reproductive cloning would involve making cloned human beings. Such
reproductive cloning has not been performed and is illegal in many countries. A
third type of cloning called replacement cloning. It is a theoretical possibility, and
would be a combination of therapeutic and reproductive cloning. Replacement
cloning would entail the replacement of an extensively damaged, failed, or failing

body through cloning followed by whole or partial brain transplant.
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Some people and groups oppose therapeutic cloning, but most scientific,
governmental and religious organizations oppose reproductive cloning. Many
scientific organizations have made public statements suggesting that human
reproductive cloning be banned until safety issues are resolved. Serious ethical
concerns have been raised by the idea that it might be possible in the future to
harvest organs from clones. Some people have considered the idea of growing
organs separately from a human organism - in doing this, a new organ supply could
be established without the moral implications of harvesting them from humans.

The first human hybrid human clone was created in November 1998, by
American Cell Technologies. It was created from a man's leg cell, and a cow's egg
whose DNA was removed. It was destroyed after 12 days.

On January, 2008, Wood and Andrew French, Stemagen's chief scientific
officer in California, announced that they successfully created the first 5 mature
human embryos using DNA from adult skin cells, aiming to provide a source of
viable embryonic stem cells. It is not clear if the embryos produced would have
been capable of further development, but Dr. Wood stated that if that were
possible, using the technology for reproductive cloning would be both unethical

and illegal. Thus, the 5 cloned embryos were destroyed.

9. Talk about the following questions in pairs/groups. Remember to support your

answers!

1)  In your opinion will reproductive cloning be legal in future?

2) Grandpa just died. Would you consider cloning him? Why/ not?

3) What do you think will happen in 10 years regarding cloning? 25 years? 100
years?

4) What do you think about the whole business of cloning? Will it be possible
and profitable in future?

5) Would you like to have a cloned version of yourself? For spare part of just to

have a brother/ friend?
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10. Translate int English.

[IpoGnema kIOHYBaHHS MOB'A3aHa 3 MOTCHUINHUMHU PU3HKAMU ISl 310POB's
MalOyTHHOTO KJIOHY, 30KpeMa, MOKJIMBICTh MOro mepeadacHoro crapis. Bueni
me B 1971 poii 3BepHYB yBary Ha mpo0eMy BKOPOUYEHHS XPOMOCOM B KJTITHHAX B
pe3ynbTaTi noAuNB. BueHuit npunycTuB, M0 YKOPOUEHHS XPOMOCOM HE MOXKE UTH
BIYHO - B SIKMIIChb MOMEHT KJIITMHA MOCTapi€ 1 BTPATUTh 3[IaTHICTh JIIUTHUCA. AJle
YoMy HaIlll XpOMOCOMH HE KOPOTIII XpOMOCOM Hamux mpeakis? BusBuiocs, mo
Ha KIHIIX XPOMOCOM € CIemiaidbHl JAUISHKA - TeloMepu. l[lpw moaBoeHH1
XpOMOCOM Il [JUISSHKH JIMCHO KOpPOTIIAIOTh, MPOTE CHEllalbHUil (EepMeHT -
TeJIoMepas3a, aKTUBHUW B JIESIKUX KIITHHAX (HAMNPUKIAI, B CTOBOYPOBHUX), MOXKE
n00y0BYBAaTH TEJIOMEPU JI0 BUXIIHOTO po3Mipy. Buxoauts, 1o npu HasBHOCTI
dbepMeHTy TelloMepasu KIITUHM 3[1aTHI JAUIMTHCS 0€3 O0COOIMBUX OOMEXKEHb, HE
"crapitu». BiICyTHICTh TeloMepa3u B OUIBIIOCTI KIITHUH € OJHHUM 13 3aXUCHUX

MEXaHi3MiB BiJl HEKOHTPOJILOBAHOIO JIJICHHS, TOOTO paKy.

11. Write a letter to a scientist involved in cloning. Give him/her three pieces of
advice on what (s) he should do to make sure cloning is safe. Ask him/her three
questions about cloning. Read your letter to your partner(s). Your partner(s) will

answer your questions.

12. Do we have a right to clone dead people? What if they didn’t want to be

cloned? Make a report/essay on this topic.
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Unit 18
BIOTECHNOLOGICAL ETHICS

What do you know about ethical issues?

Why are some people against biotechnological research?

1. Read and translate the text.
ETHICAL ISSUES IN BIOTECH

From the time when the earliest pioneers of medicine took the Hippocratic
Oath, the importance of ethical considerations about actions affecting living
entities has been recognized by professionals. The general principles are still of
fundamental importance: respect for life and the need for a balance of benefit over
harm resulting from any intervention.

There are three particular contemporary features that account for the public
concern on the threshold of the 21st century. First, much of the current
development in biotechnology results from an advanced understanding of the
nature of genetics and the ability to perform manipulations in the genomes of
plants and animals. Some feel that 'respect for life' implies that there should be no
interference with it in this basic way. Obviously, heart transplants are as radically
unnatural as gene transplants, but most people consider them to be ethically
acceptable.

Second, the pace of discovery in genetics-based biotechnology is very rapid
and there is anxiety thattechnology will drive developments ahead of proper ethical
considerations. The moratorium on human germ-line therapy is an example that
there must be ethical restraints on the use of what is technically feasible. Part of the
reason for this restriction is uncertainty about the long-term effects of such
interventions. There is also uncertainty about the environmental consequences of
the genetic manipulation of plants. These issues are scientific questions that need
to be answered before we have an adequate basis of knowledge for final ethical
decisions.
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Third, advanced technology involves processes that are only well understood
by the experts who develop and use them. This places considerable power in the
hands of the companies that employ these experts. Currently, there is much public
suspicion about the reliability and independence of this ‘expert' advice. Although
some of this suspicion comes from a difficulty in understanding that certain
answers cannot be given to complex questions.

There is also much suspicion of transnational corporations, which want to
maximize their profits by making users dependent on their products and then
controlling availability. But the ethical use of biotechnology should clearly include

it being provided only on a fair and just basis.

ESSENTIAL VOCABULARY

anxiety noun — a feeling of worry, nervousness, or unease about something
with an uncertain outcome.

acceptable adjective — able to be agreed on; suitable.

consequence noun — a result or effect, typically one that is unwelcome or
unpleasant e Abrupt withdrawal of drug treatment can have serious consequences.

contemporary adjective — belonging to or occurring in the present e The
tension and complexities of our contemporary society.

harm noun — 1) physical injury, especially that which is deliberately inflicted
e | didn't mean to cause him any harm. 2) actual or potential ill effects or danger e
There's no harm in asking her.

entity noun — a thing with distinct and independent existence.

long-term adjective — occurring over or relating to a long period of time e
The long-term effects of smoking.

moratorium noun — a temporary prohibition of an activity.

suspicion noun — a feeling or thought that something is possible, likely, or
true e She had a sneaking suspicion that he was laughing at her.

rapid adjective — happening in a short time or at a great rate.
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restraint noun — (often restraints) a measure or condition that keeps
someone or something under control e Decisions are made within the financial
restraints of the budget.

restriction noun — (often restrictions) a limiting condition or measure,
especially a legal one planning restrictions on commercial development.

transplant noun — an operation in which an organ or tissue is transplanted e

A heart transplant.

2. Give Ukrainian equivalents for the following words.

earliest pioneers, ethical considerations, in relation to, living entities, general
principles, respect for life, contemporary features, account for, nature of genetics,
manipulations in the genomes of plants and animals, heart transplants, gene
transplants, to be ethically acceptable, genetics-based biotechnology, pace of
discovery, drive developments, human germ-line therapy, ethical restraints, long-
term effects, environmental consequences, scientific question, adequate basis of
knowledge, ethical decision, advanced technology, public suspicion, ‘expert’

advice, transnational corporations.

3. Translate the sentences into English.

1) 1Ile#t mocmigHuk OyB TOJOBHUM B IbOMY TMPOEKTi, 1 BIH HIC BCHO
BIIIIOBITAJIBHICTE 3a HACIIIKH.

2) T'eHOM — IIe CYKYIHICTh XpOMOCOMHUX CITaIKOBUX YHHHUKIB.

3) IlamienTy Oyja nmpu3HaYCHA OMEPallis 3 MEPECaJKH OpraHy.

4)  CBIT )UBHX ICTOT HaJIUy€ KiJIbKa MUILHOHIB BUIIIB.

5) XBopomy OyB MpU3HAUCHUI JOBrOCTPOKOBUH JTOTJISI.

6) @deHOMEH TeHETHYHOI PECTPHKINI JEKUTh TAKOX B OCHOBI PO3BUTKY PSIY
MMMYHOIIaTOJIOTHM.

7)  JlociigHWK OTpUMAaB MO3UTUBHI BIATYKH KOJIET PO CBOT JOCATHECHHSI.

4. Put the words in the right order and write down the sentences.
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1)

2)

3)
4)

5)

genetics-based / The / of / very / discovery / rapid / is / pace / in /
biotechnology.

Is / about / uncertainty / the / of / There / environmental / genetic / the / of /
plants / consequences / manipulation.

as / transplants / Heart / radically / are / gene / unnatural / as / transplants.
There / much / about /reliability /and / of / is /'expert' / the / independence /
suspicion / public / advice.

a /suspicions / from / Some / difficulty/ derive / in / understanding.

5. Answer the questions.

1)
2)
3)
4)

5)
6)
7)
8)

When did ethical considerations start to be recognized?

What are the general ethics principles?

What do some people think about interference in life in its basic way?

What anxiety appears in connection with the rapid development of genetic-
based biotechnology?

What example does the moratorium on human germ-line therapy shows?
What anxiety does public have about the experts?

Is there any suspicion about the transnational corporations” activity?

What basis should ethics of biotechnology have?

6. Read and translate the text.

GENETICALLY MODIFIED FOODS ETHICS

Selective breeding has been used since agriculture began, with the

development of cultivated crops from wild species and of domestic herds from

wild animals. However, it is now possible to carry out gene transfers that could not

occur in nature, even gene transfers from the animal kingdom to the plant

kingdom.

Some people have characterized this as 'playing God', with the implication

that it is ethically unacceptable to interfere with nature. However, human beings
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are themselves part of nature and many religious people would see the responsible
exercise of scientific skills as being the employment of Godgiven abilities.

One of the major concerns about GM crops is their possible environmental
effects. Insect-resistant strains may reduce the use of insecticides, but will genes
spread from herbicide-resistant strains to produce 'superweeds? All interventions
in nature run the risk of unanticipated upsets to its balance and, from the time that
humans with stone axes began felling trees, agriculture has had significant
environmental consequences. Because consequences are difficult to predict
accurately, it is important that carefully controlled and monitored trials are used to
gain the detailed knowledge on which ethically responsible decisions can be based.

It is predicted that the world population, currently approximately six billion,
will rise to approximately eight billion by the year 2020. Present agricultural
resources, if their produce was fairly distributed, could sustain approximately 6.4
billion people. Biotechnology offers considerable possibilities to help eliminate the
anticipated shortfall. However, there is also considerable concern that small-scale
farmers should not be exploited by large international companies.

To these considerations must be added the universal ethical obligation to
respect the duty of safety. With regard to food safety, GM products do not seem to
raise issues or demand the monitoring of techniques, different to those employed to

assess the effects of ordinary foods.

7. Give the definitions to the following words.

Genetically modified foods, selective breeding, cultivated crops, gene
transfers, environmental effects, insecticides, superweeds, herbicide-resistant
strains, insect-resistant strains, agricultural resources, small-scale farmers, food

safety.

8. Read and translate the text.
HUMAN GENETICS ETHICS
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The use of biotechnology in relation to human beings is governed by the
Hippocratic principle that interventions must be for the benefit of the individual
person concerned. Controversy in this area is not generated by dissent from this
principle but by disagreement about what constitutes a human person, with all the
moral rights appertaining to that status.

Some believe that this status is established at the moment of conception. If
that is the case then no manipulation of the early embryo, other than for its own
direct Dbenefit, could be ethically justified. Others, however, take a more
developmental view of the way in which a human fetus grows into a person, with
the dawning of sentience and eventually of mentality. Currently, that research is
also limited to projects investigating aspects of human fertility.

Although the repair of damaged tissues in the ill or injured is seen as being
highly desirable, the creation of a 'replacement person' is not so acceptable.
Respect for the human person forbids this — not because there is an intrinsic human
right to possess a unigue genome but because a human being is to be valued for
their self and not used as a surrogate for another. The same moral intuition leads to
an abhorrence

of the idea of using genetic manipulation to produce 'designer babies' with
qualities according to parental specification. Persons are never to be commodified:
ethically, they are never means but always ends.

Science, by gaining knowledge, confers power; if that power is to be used to
choose the good and refuse the bad then wisdom must be added to knowledge. This
quest for judicious decisions will involve the participation of at least three parties:
the experts, the community of possible beneficiaries and the general public.

If this prospect of a rational debate about biotechnology is to be realized, a
considerable educational program will be required. It is clear that many people still
lack the rudimentary degree of scientific understanding that is indispensable as the

basis for reaching informed, ethical conclusions on these issues.
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9. Answer the questions.

1)  What is the Hippocratic principle?

2) s there a controversy in this area?

3) Who is a 'replacement person'?

4)  What do people think about the creation of a ‘replacement person’?

5) What will involve the participation of at least three parties: the experts, the

community of possible beneficiaries and the general public?

10. Write down questions to each paragraph.

11. Create a code of ethics regulations for biotechnologists. Write what they

should do and what they must not do.
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Unit 19
NANOTECHNOLOGY

What does the word “nanotechnology” mean?
What does nanotechnology research?

How many proteins do you know?

1. Read and translate the text.
WHAT IS NANOTECHNOLOGY?

Nanotechnology (sometimes shortened to "nanotech") is the study of
manipulating matter on an atomic and molecular scale.

Nanotechnology may be able to create many new materials and devices with a
vast range of applications, such as in medicine, electronics, biomaterials and
energy production. But also nanotechnology raises many concerns about the
toxicity and environmental impact of nanomaterials, and their potential effects on
global economics.

Nanotechnology is the engineering of functional systems at the molecular
scale. In its original sense, nanotechnology refers to the projected ability to
construct items from the bottom up, using techniques and tools being developed
today to make complete, high performance products.

One nanometer (nm) is one billionth of a meter. By comparison, a DNA
double-helix has a diameter around 2 nm. On the other hand, the smallest cellular
life-forms, the bacteria of the genus Mycoplasma, are around 200 nm in length. By
convention, nanotechnology is taken as the scale range 1 to 100 nm. The lower
limit is set by the size of atoms (hydrogen has the smallest atoms, which are
approximately a quarter of 1 nm diameter) since nanotechnology must build its
devices from atoms and molecules. The upper limit is more or less arbitrary but is
around the size that phenomena not observed in larger structures start to become

apparent and can be made use of in the nano device.
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Two main approaches are used in nanotechnology. In the "bottom-up"
approach, materials and devices are built from molecular components which
assemble themselves chemically by principles of molecular recognition. In the
"top-down" approach, nano-objects are constructed from larger entities without
atomic-level control.

Areas of physics such as nanoelectronics, nanomechanics, nanophotonics and
nanoionics have evolved during the last few decades to provide a basic scientific

foundation of nanotechnology.

ESSENTIAL VOCABULARY

advanced adjective — far on or ahead in development or progress.

approach noun — a way of dealing with a situation or problem e We need a
whole new approach to the job.

approximately adverb — used to show that something is almost, but not
completely, accurate or exact; roughly e 4 journey of approximately two hours.

arbitrary adjective — If you describe an action, rule, or decision as arbitrary,
you think that it is not based on any principle, plan, or system. It often seems unfair
because of this e Arbitrary arrests and detention without trial were common.

evolve verb — develop gradually e The company has evolved into a major
chemical manufacturer.

impact noun — a marked effect or influence.

nanomaterial noun — a material having particles or constituents of
nanoscale dimensions, or one that is produced by nanotechnology.

observe verb — take note of or detect (something) in the course of a scientific
study e The behaviour observed in groups of chimpanzees.

phenomenon (pl. phenomena) noun — a fact or situation that is observed to
exist or happen e Ball lightning is very interesting natural phenomena.

toxicity noun — 1) the degree of strength of a poison; 2) the state or quality

of being poisonous.
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2. Translate into English.

1)

2)

3)
4)
5)
6)
7)

Kypnan "Hano Jaiimkect" 310paB HalliKaBill JOCATHEHHS BUEHUX Yy cdepi
HAHOTEXHOJIOTIH.

HanomeTp — OQuHUIIS BUMIPIOBaHHS TOBXHHHM B METPUYHIN CHCTEMI, IO
JIOPIBHIOE OJTHIE€T MUTBSIPAHOI YaCTHHU METpa.

TOKCHYHICTB Ji€ MIKIJIMBO HA OPTaHi3M JIFOJAMHHU, TBAPUH 1 POCIIHH.
Bennuesnnii BHECOK HAYKH B JYXOBHE JKHUTTSI CYCITLIILCTBA € O€33aMepeuHUM.
B Ham yac po3BUBa€eThCS Taka 001aCcTh XiMii, SIK MOJIEKYJISIPHUN JTU3akiH.
Crnocrepiratu 3a HAaHO00'€KTaMU MOKHA PI3HUMH CIIOCOOaMHU.

[I{o6 miATBEpAUTH 1I0 TEOPit0 HEOOX1THO HAYKOBE OOTPYHTYBAHHS.

3. Are the following statements true or false? Correct the false ones.

1)
2)

3)
4)
5)
6)
7)
8)

9)
10)

Nanotechnology is the study of manipulating matter on only molecular scale.
Generally, nanotechnology deals with structures sized between 10 to 100
nanometre.

Nanotechnology may be able to create many new materials and devices with a
vast range of applications.

Nanoelectronics is the engineering of functional systems at the molecular
scale.

Nanotechnology refers to the projected ability to construct items from the
bottom up.

One nanometer (nm) is one billionth, or 10°°, of a meter.

Nanotechnology is taken as the scale range 1 to 100 nm.

The upper limit is set by the size of atoms.

Four main approaches are used in nanotechnology.

Only nanoelectronics have evolved during the last few decades to provide a
basic scientific foundation of nanotechnology.

4. Using dictionary give definitions of the following word combinations.

e silver nanoparticles
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e stress response
e nano-titanium dioxide
e carbon nanotubes

e organic food

5. Revision. Choose the correct variant.

1) My mother in a very big hospital in London.

a) work
b) is working
c) works
d) are working
2) What this evening?

a) do you do
b) are you doing
C) you do
d) were you doing
3) Have you ever the portrait ofm Mona Lisa?
a) seen
b) see
c) seeing
d) saw
4)  The children will call you if they anything.
a) need
b) will need
C) needed
d) have needed
5) “Your mother was here a minute ago”. “Oh, 7’
a) did she
b) has she

c)was she
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d) is she

6) Aliceis than her sister.
a) taller
b) more taller
c) tallest
d) more taller

7) 6254
a) six thousand and two hundred fifty-four

b) six hundred two thousand and fifty-four
c) six thousand two hundred fifty-four
d) six thousand two hundred and fifty-four
8) Thereisn't butter in the fridge.
a) some
b) no
Cc) any
d) a
9) How water is there in the cup?
a) little
b) much
C) many
d) big
10) This house was built the 18th century.

a) in

b) on

C) at

d) by

11) Talk__ me, please!

a) with
b) to

c) for
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12)

13)

14)

15)

16)

17)

d) on

Christmas is popular holiday in Great Britain.

a) most
b) the most
c) most of all
d) very
| come in?
a) can
b) should
C) may
d) am

I’m sorry, | go.

a) ought to
b) must

C) need to

d) have to

You come to school in time.
a) ought to

b) should

C) need

d) may

She is likely to help them.

a) 1l moo0aeThCs 1oMoMaraT imM

b) BoHA, HAIIeBEHE, JTOTIOMOXKE iM

C) BOHA HaBPsJT Y JIOTIOMOXKE M

d) 1t moro6aeThCs, KOJIM BOHH JIOITOMAraroTh il
She was born 19 May, 1950.

a) in

b) on

C) at
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18)

19)

20)

21)

22)

23)

d) by

You are angry with me,
a) aren’t

b) shall

c) won’t

d) will

Let me give you

you?

a) an advice

b) the advice

Cc) some advice
d) some advices
We would like
a) give

b) giving

c) to give

d) to giving

We have very
a) few

b) little

c) a few

d) a little
The
a) children
b) childrens
c) children’s

d) childrens’

The mice

a) have eaten

b) have been eaten

C) has eaten

you a present.

money left.

pens and pencils are on the desk.

the cheese.
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d) has been eaten
24) | wonder where
a) he did go
b) he went
c) did he go
d) went he
25) Don't touch this ball! It’s !
a) her
b) mine
c) my
d) your
26) the more you get fat.

a) when you eat more
b) eating more
c) the more you eat
d) more eaten
27) Can you look the baby for 10 minutes?
a) out
b) to
c) for
d) after
28) Itwas _ yesterday!
a) such nice weather
b) too nice weather
C) So nice weather
d) such a nice weather
29) | want one and of pears, please.
a) half kilo
b) a half kilo

c) half kilos
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d) a half kilos

6. Read and translate the text.

PROTEINS

Structure and size: proteins are linear, unbranched polymers constructed from

20 different a- amino acids that are encoded in the DNA of the genome. All living

organisms use the same 20 amino acids and the same genetic code. Proteins are

large molecules with molecular weight ranging from 10 to 50 kdal for single-chain

proteins. Multichain proteins of 150 to 200 kdal are frequently encountered.

Proteins serve a wide range of functions in living organisms. They are

involved in the following:

enzymatic catalysis (all known enzymes are proteins);

transport and storage of small molecules and ions;

systematic movements (both striated and smooth muscle are composed
chiefly of protein, as are structures involved in the motility of certain
freeliving cells;

the structure of skin and bone (collagen, the most abundant protein in
body, gives these structures high tensile strength);

the immune defense system (antibodies are specialized proteins
recognizing self and nonself);

hormonal regulation (some hormones are proteins; the cellular receptors
that recognize hormones and neutrotransmitters are proteins);

control of genetic expression (repressor molecules in bacteria are
proteins that suppress certain DNA sequences; protein initiation and
termination

factors serve in the transcription phases of gene function).

Proteins show an exquisite specificity of biologic function — a consequence of

the uniqueness of the three-dimensional structural shape, or conformation, of each

protein. In humans, disease states are often related to the altered function of a
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protein. This is due to an anomaly in the structure of the protein, which in turn may
be due to a deficiency in its synthesis.

Amino acids. The fundamental units of protein polymers are a-amino acids.
They are composed of an amino group, a carboxyl group, a hydrogen atom, and a
distinctive side chain, all boned to a carbon atom. One of the 20 amino acids,
proline, is an imino acid, not an a-amino acids as are the other 19. A few other
amino acids are found in a number of proteins but are not coded for in DNA; they
are derived from one or another of the 20 fundamental amino acids after these have
been incorporated into the protein chain (posttranslational modification).

Peptides and polypeptides. The peptide bond is the bond formed between the
a-carboxyl group of one amino acid and the a-amino group of another. It is formed
by removal of the elements of water. The process is highly endergonic and requires
the concomitant hydrolysis of high-energy prosphate bonds. The peptide bond is a
planar structure with the two adjacent a-carbons, a carbonyl oxygen, and a-amino-
N and its associated H atom, and the carbonyl carbon all lying in the same plane.
The — CN — bond has a partial double-bond character that prevents rotation about
the bond axis.

The linking together of many amino acids by peptide bonds produces
polypeptide chains. Amino acids, when in polypeptide chains, are customarily
referred to as residues. Protein polypeptide chains are typically more than 100
amino acid residues long. Smaller peptides, however, are common and often have
important biologic roles. By convention, peptide structures are written from left to
right, starting with the amino acid residue having a free a- amino group (the so-
called N-terminal amino acid) and ending with the residue having a free a-carboxyl
group (the C-terminal). Either the three-letter abbreviations of the single-letter

abbreviations are used.

7. Game. Sentence Race

1) Prepare a list of review vocabulary words.
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2)
3)
4)

5)

6)

7)

Write each word on two small pieces of paper. That means writing the word
twice, once on each paper.

Organize the pieces like bundles, 2 bundles, 2 sets of identical words.

Divide the class into 2 teams. Get them to make creative team names.
Distribute each list of words to both teams. Every student on each team
should have a paper. Both teams have the same words.

When you call a word, 2 students should stand up, one from each team. The
students must then run to the blackboard and race to write a sentence using
their

word. The winner is the one with a correct and clearly written sentence.

8. Translate the text into English.

quaCHa TGHI[GHI_[iH a0 MiHiaTI-OpI/ISaHﬁ IIoOKa3ajia, 0 pC40BHHA MOXC MATH

a0COJIFOTHO HOBI BJIaCTI/IBOCTi, AKIIO B3ATH AYKC MAJICHBKY YaCTHHKY IJ,'iGI

pedyoBrHH. YacTuHku po3mipamu Bl 1 1o 100 HaHOMETpiB 3a3BHYail HA3UBAIOTh

«HaHOYaCTHUHKaMM». TaK, HallIpUKJIa[d, BHUABHWIOCA, IO HAHOYACTHHKH ACAKHUX

MaTtepialliB MaloTh JY>K€ XOpOIl KaTalliTU4YHI Ta aJcOpOIiiiHI BIACTUBOCTI. [HIII

MaTepiaiy TOKa3yloTh JAUBOBMXKHI ONTHUYHI BIACTUBOCTI. Bmaerbcst momorTucs

B3a€EMOJIIi IMITYYHUX HAHOYACTOK 3 MPUPOJHUMH O0'€KTaMU 3 HAHOPO3MIpAMH —

OlIKaMH, HYKJIECTHOBUMHU KHCJIOTaMH 1 1H. PeTenbHO OYMIleHI HAaHOYACTUHKU

MOXXYTh CaMOBOYZIOBYBATHCS B MEBHI CTPYKTYpH. Taka CTPyKTypa MICTUTh YiTKO

BIIOPSAKOBaHI HAHOYACTHHKY 1 TAKOXK YaCTO MPOSBIISE€ HE3BUYAHI BIACTUBOCTI.
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ADDITIONAL TEXTS

HIV's history traced

New evidence has emerged that HIV was racing through the US population
long before doctors woke up to a new killer disease called AIDS. The study might
also help the hunt for an HIV vaccine. Researchers have reconstructed the virus'
past using the few remaining blood samples taken during the 1980s from AIDS
patients in New York, California and Georgia. They fed the HIV genetic sequences
into a new type of statistical analysis that compares them with more contemporary
ones, to estimate how fast the virus has changed and spread. The technique "looks
back in time", says researcher Kenneth form Georgia.

The results support the idea that HIV arrived in the United States around
1968, long before the first AIDS cases appeared. AIDS was first reported in 1981
and was retrospectively recognized as having struck in the late 1970s. This is
compatible with HIV's roughly ten-year incubation period. From the start, the virus
probably spread like wildfire. The rapid spread of the virus might help to explain
why the disease finally came to light. It could have been because spiraling numbers
passed a critical point.

HIV is thought to have jumped from African chimpanzees into humans,
perhaps when they ate infected meat. Then one strain, called HIV-1, spread all
over the world. Researchers are still unclear exactly how HIV arrived in the United
States. One hypothesis suggests that Canadian air steward GaetanDugas — dubbed
Patient Zero - brought in the disease and spread it to many homosexual partners.
The latest study, which includes Patient Zero's genetic sequence, fits a different
scenario: that the disease entered many different times independently. Even early
in the epidemic, the group found, the viruses in different cities were distinct from

one another.

188



This supports another popular theory: that HIV may have hitched a ride with
tourists arriving from Haiti. The historical reconstruction also contains a lesson for
today's vaccine researchers. Contemporary strains are more closely related to their
ancestral ones than they are to each other. This suggests that future vaccines, which
researchers hope will prime the immune system to attack any HIV strain that they
encounter, would be best based on an ancestral sequence. Early work on such

vaccines is already under way, says Kenneth.

Bad news for HIV-vaccines?

A patient with some immunity to one strain of HIV virus has become
infected with another strain. This could spell trouble for urgently needed HIV
vaccines, warn researchers. Others think the case has little bearing on immunizing
healthy people.

This alarming controversy has emerged on the eve of World AIDS day, as
the United Nations announces that more than 40 million people worldwide are now
infected with the virus. The patient had been on 'stop-start' HIV therapy. Under this
regimen, a patient takes anti-HIV drugs until the virus is suppressed, and then they
stop. When the virus rebounds, undamaged parts of their immune system that had
recovered during treatment keep the virus in check, often for months. As the virus
gradually beats the immune system, they start taking the drugs again. Several
cycles into his treatment, the patient had "an extremely vigorous response to his
virus", says Bruce Walker of Harvard Medical School in Boston, Massachusetts,
who led the study. The patient then caught a second, different strain of HIV —
probably from sex with another HIV-infected person - and his immune system
collapsed rapidly. This is the first case of so-called 'super infection' in someone
who had immunity to their initial infection. "We thought for a long time that if you
get infected with one strain of HIV that you are well protected from another," says
Walker.
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There are countless strains of HIV. The hope has been that a vaccination
against one would lead to immunity to the rest. The patient's second infection was
caused by a closely related strain that is common in North America. "But it clearly
was not something his immune system could deal with," says Walker. Hopes for an
effective HIV vaccine are far from dashed, however. It's probably not good news,
but vaccinated healthy people are likely to be very different. Even at its best, the
immune response of someone with HIV is never going to function normally.

Indeed, the patient lacked cells that produce neutralizing antibodies to help
destroy pathogens. Half his immune system was missing. It is also possible that
Walker's patient was a very rare case. It is not known how many HIV-positive
people are exposed to other strains of the virus and fight them off. There is one
concrete conclusion from the study: it is imperative that safer sex be practiced

during each encounter, even when both partners are HIV-infected.

Parasite that makes cat-lovers neurotic

Cat-lovers may be more neurotic than other people as a result of a feline
parasite that could ultimately also be responsible for international cultural
differences, according to a radical theory published today. More than a quarter of
the world's population - ranging from about seven per cent of the UK population to
almost 70 per cent in Brazil - is infected with Toxoplasma -gondii, a relative of the
malaria bug, which also infects rats, giving them a suicidal attraction to cats.

"Some of us have a parasite in our brains that does its best to change our
personalities,” writes Dr. Kevin Lafferty, of the University of California at Santa
Barbara in the Proceedings of the Royal Society, Biology. "In populations where
this parasite is very common, mass personality modification could result in cultural
change."

He suggests that attitudes to ego, money, material wealth, work and rules
may be affected by the parasite. Those infected by T. gondii are prone to guilt. It

has been shown that, in rats at least, this helps the parasite to complete its life-
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cycle. An infected rat's behavior alters so that it becomes more active, less cautious
and therefore more likely to be eaten by a cat.

Dr. Lafferty suggested that climate affects the persistence of Toxoplasma
and therefore that there are cultural ramifications. The parasite's eggs live longer in
humid, low-altitude regions that have infrequent freezing and thawing. Earlier
research at Imperial College London suggested that the parasite may also trigger
schizophrenia. It showed that anti- psychotic drugs used to treat the illness

prevented changes in the behavior of rats that were infected with the parasite.

Yum, amino acids

Researchers have pinpointed the receptor that allows us to taste proteins'
building blocks. The amino acid receptor triggers the lip-smacking umami taste
that flavor enhancers exploit. Its discovery might help the design of new additives.
Mice's version of the receptor responds to nearly all of the 20 amino acids found in
proteins, Charles Zuker of the University of California, San Diego, and colleagues
have found. The human version of the receptor is most sensitive to the chemical
glutamate.

Glutamate is one of the most common amino acids in our diets. It gives
high-protein food its meaty, umami flavor. About 1.5 million tons of monosodium
glutamate is used to make food tasty each year. Humans' more specialized receptor
need not be a disadvantage, or reflect differing diets, says Zuker. It could just be a
quirk of evolution. "Food rich in amino acids probably contains all 20." The ability
to taste amino acids "guides us to proteins", which themselves have no taste. Two
years ago, a different research group announced the discovery of an umami
receptor. Whether this is the real thing has been controversial. Mice lacking that
receptor can still taste umami, for example, and its shape raises questions about its
possible function.

The new receptor comprises two molecules, TIR1 and T1R3. Related
molecules sense bitter and sweet flavors: T1R3 is also part of a recently discovered

sweet-taste receptor, in tandem with another molecule T1R2. Taste receptors are
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big business. The US market for artificial sweeteners exceeds $600 million each
year. As well as making snacks moreish, flavor enhancers could make food more
appetizing to the elderly, who have less sensitive taste buds, or could help ill
people suffering from loss of appetite.

Different species and individuals inhabit different taste worlds. Variation in
the receptor gene between human and mouse, and between individual humans,
reflects this. "I'd bet that human taste preferences - whether you have a sweet tooth
or not, say - are down to nothing but differences in receptor repertoire. We are
starting to translate behavior into simple genetic differences," says Zuker. His team
experimented on isolated receptorbearing taste bud cells.

Next the group hopes to work out what messages these cells send to the
brain, and what the brain does with this information. "We don't know how the
brain determines the final taste of an amino acid,” says Zuker. "I've tasted every
single amino acid. Not all of them taste umami.” Knowing the molecular lock
should help us design keys to fit it, he says. "We could design tastes on a

computer.”

GM could hold back the tears

A new finding could lead to genetically modified onions that don't make us
cry as we chop them. Researchers in Japan have identified the enzyme that releases
a tear-duct-tickling chemical when an onion is cut. Onion's tear-jerker is a
compound called propanthial S-oxide. It is made by an enzyme known as
lachrymatory- factor synthase, Shinsuke Imai, Japan, and his colleagues have
discovered. Their investigations involved a mix of genetic sleuthing and old-
fashioned biochemistry.

Previous studies had suggested that onions' flavor compounds were behind
the effect. Chopping was thought to make them react with a common onion
enzyme, allinase, producing propanthial S-oxide. This suggested that in order to
breed or genetically engineer a non-irritant onion, scientists would have to tamper

with its flavor. Indeed, onions bred to be tear free, like the Veri Sweet vegetable
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recently marketed in Washington State, have a characteristically different taste.
The latest study puts paid to this idea. "The chemistry is not new," says Imai. "But
the way it occurs in the plant is not as was first thought." Now that a single, flavor
independent enzyme has been identified, it would be simple to create an onion in
which the enzyme was absent, or suppressed, Imai's team suggests. "Anyone
skilled in the art" should be able to produce such a modified onion, says the
researcher.

It's not exactly what the world has been crying out for, but S. Imai argues
that it could be one of the first GM organisms acceptable to consumers. It won't
require the addition of a foreign gene, simply the silencing of an existing one.
Onion's irritant is thought to have evolved to protect the nutritious bulbs from
being eaten. For cooks the world over, this onion would have direct benefits that
most existing genetically modified crops lack. "A non-lachrymatory onion would
perhaps be one of the first examples where the consumer was the main

beneficiary," Imai says.

Atkins-style diets can be life-threatening, doctors warn

Low carbohydrate diets, such as the Atkins plan, can lead to life-threatening
conditions, a medical journal warned yesterday. The Lancet described the case of
an obese woman who had adhered strictly to the high-protein diet for a month
before being admitted to hospital as an emergency. The 40-year-old, who had
taken vitamin supplements recommended by the Atkins plan, needed treatment in
the intensive care unit of a New York hospital. She had ketoacidosis, a condition
triggered by the liver's production of ketones, the acids which appear during
periods of starvation or when there is a lack of insulin in the body due to diabetes.
When first admitted the patient felt nauseous and was dehydrated after vomiting
for several days. She was short of breath and in "moderate distress”. Four days
later, after a dextrose drip, she was well enough to be discharged. The doctors said

the Atkins diet was largely to blame.
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Professor Klaus-Dieter Lessnau, who led the team from the New York
School of Medicine, wrote: "Our patient had an underlying ketosis caused by the
Atkins diet ... this problem may become more recognized because this diet is
becoming increasingly popular worldwide." The Atkins diet maintains that you can
lose weight rapidly by cutting carbohydrates entirely from meals.

For a month before she fell ill the woman admitted to the US hospital had
lived on meat, cheese and salads. She had also taken vitamins recommended by the
diet. As instructed in the original Atkins diet book, she monitored her urine twice
daily. During this month-long period, she lost about 9kg. Commenting on the case
elsewhere in the Lancet, Lyn Steffen, a doctor, and Jennifer Nettleton, from the
University of Minnesota School of Public Health delivered a further warning about
Atkins and other carbcutting diets. The pair wrote: "While the rapid weight loss
seems to be an obvious benefit of the Atkins diet, bigger questions remain.”

First, is the diet safe? ... low carbohydrate diets for weight management are
far from healthy, given their association with ketosis, constipation or diarrhea,
halitosis, headache, and general fatigue to name a few side effects. These diets also
increase the protein load to the kidneys and alter the acid balance in the body,
which can result in loss of minerals from bone stores, thus compromising bone

integrity.

Combinational adenovirus-mediated gene therapy and dendritic cell vaccine
in combating well-established tumors

Recent developments in tumor immunology and biotechnology have made
cancer gene therapy and immunotherapy feasible. The current efforts for cancer
gene therapy mainly focus on using immunogenes, chemogenes and tumor
suppressor genes. Central to all these therapies is the development of efficient
vectors for gene therapy. By far, adenovirus (AdV)- mediated gene therapy is one
of the most promising approaches, as has confirmed by studies relating to animal

tumor models and clinical trials. Dendritic cells (DCs) are highly efficient,
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specialized antigenpresenting cells, and DC-based tumor vaccines are regarded as
having much potential in cancer immunotherapy.

Vaccination with DCs pulsed with tumor peptides, lysates, or RNA, or
loaded with apoptotic/ necrotic tumor cells, or engineered to express certain
cytokines or chemokines could induce significant antitumor cytotoxic T
lymphocyte (CTL) responses and antitumor immunity. Although both
AdVmediated gene therapy and DC vaccine can both stimulate antitumor immune
responses, their therapeutic efficiency has been limited to generation of
prophylactic antitumor immunity against re-challenge with the parental tumor cells
or to growth inhibition of small tumors.

However, this approach has been unsuccessful in combating well-established
tumors in animal models. Therefore, a major strategic goal of current cancer
immunotherapy has become the development of novel therapeutic strategies that
can combat well-established tumors, thus resembling real clinical practice since a
good proportion of cancer patients generally present with significant disease. In
this paper, we review the recent progress in AdV-mediated cancer gene therapy
and DC-based cancer vaccines, and discuss combined immunotherapy including
gene therapy and DC vaccines.

We underscore the fact that combined therapy may have some advantages in
combating well-established tumors vis-a-vis either modality administered as a

monotherapy.

Light smokers escape heart risk three years after quitting
Light smokers who quit are no more likely to suffer heart attacks than non-
smokers after about three years of abstinence, according to new research.
An international study of more than 27,000 people found that those who smoked
fewer than 10 cigarettes per day had no increased risk of having a heart attack three
to five years after quitting. There are about 1.3 billion smokers in the world.
However heavy smokers, who had smoked 20 or more cigarettes per day, were still

22 per cent more likely than non-smokers to have an attack two decades after
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giving up. While the link between smoking and the increased danger from heart
attacks has been shown in previous research, the new study published today in The
Lancet, shows all forms of tobacco exposure multiply the risks. In addition to
smoking cigarettes, chewing tobacco, passive smoking and puffing on sheeshas
which are popular in the Middle East, were found to be harmful to the heart. Prof
Salim Yusuf from McMaster University in Ontario, Canada, who led the study,
said: "Since the risks of heart attack associated with smoking dissipate
substantially after smoking cessation, public health efforts to prevent people from
starting the habit and promote quitting, will have a large impact in the prevention
of heart attacks worldwide. Chewing tobacco, which is increasingly being
promoted as a safe alternative to smoking, is also harmful." The researchers
studied 27,089 individuals from 52 countries, and assessed the relationship
between their risk of suffering a heart attack and whether they were a smoker or
former smoker, how they consumed tobacco, amount smoked and exposure to
second-hand smoke. Current smokers were on average three times more likely to
have a heart attack. Chewing tobacco doubled the chances of having a heart attack,
as did smoking eight to 10 cigarettes a day. Heart attack risk was found to be
linked directly to the number of cigarettes a person smoked, increasing, compared
with non-smokers, by 63 per cent for people smoking one to nine cigarettes a day,
159 per cent for 10 to 19 cigarettes, 359 per cent for 20 or more cigarettes, and 816
per cent for 40 or more.

Non-smokers who were exposed to second-hand smoke for 22 hours or more
per week were 62 per cent more likely to have a heart attack. The researchers
estimate that about 100 million people died from tobacco-related diseases
worldwide during the 20th century. Across the world there are estimated to be 1.3
billion smokers, four-fifths of whom live in developing countries.

Ruairi O'Connor, from the British Heart Foundation, said: "This study
provides further evidence that tobacco exposure - whether it be smoking, chewing
or inhaling - is seriously bad news for your heart health. The good news for

smokers is that much of the added risk of a heart attack recedes after quitting - a
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great reason to kick the tobacco habit for good." Amanda Sandford, the research
manager of the anti-smoking group Ash said: "Millions of people are suffering
heart attacks because they have smoked or chewed tobacco or have been exposed
to other people's smoke. If current trends persist about one billion people will die
of tobacco-related conditions in this century. Most of these deaths will be in poorer
nations where there are few resources to combat the tobacco epidemic,” she said.
«This study highlights the need for the rapid implementation of the global treaty on

tobacco control."
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HOW TO READ CHEMICAL FORMULAS AND
EQUATIONS

H+- hydrogen ion / univalent positive hydrogen ion
Cu++- divalent positive cuprum ion

Al++ - trivalent positive aluminium ion

Cl- - negative chlorine ion / negative univalent chlorine ion

The list of chemical elements with transcription

Ag argentum cpibIto Ga gallium raTin

Al aluminum | amominin | Ge germanium | repmanii
Ar argon aproH H hydrogen BOJICHD
As arsenic MU SIK He helium relin

Au aurum 30JI0TO Hg hydrargyrum | pryTh

B boron o0p I iodine (0

Ba barium Oapii Ir iridium 1002014171
Be beryllium | Gepuuiii K potassium KaJin

Bi bismuth BICMYT Li lithium TITIH

Br boromine Oopom Mg magnesium | marHii

C carbone BYTJICI[b Mn manganese | MapraHeub
Ca calcium KaJIbIii Mo molybdenum | moni6onex
Cd cadmium KaJaMii N nitrogen a3oT

Cl chlorine XJIOp Na natrium HaTpiit
Co cobalt KOOAITbT Ne neon HEOH

Cr chromium | xpom Ni nickel HiKEITb
Cs caesium ne3in O oxygen KHACEHb
Cu copper MiJIb P phosphorus | dochop
F fluorine ¢dTop Pb plumbum CBUHEIh
Fe ferrum 3aJ1130 Pt platinum TUIATHHA
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