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BBEJAEHHUE

Metonuyeckue ykKasaHHSd [IpeAHa3HA4YEHBbl AL ITPaAKTHU-
YECKHUX ayAUTOPHBIX 3aHATHH, a TaKXKe BHEAYAUTOPHOH caMo-
CTOSITEABHOM pabOTHI.

Lleapro mJaHHBIX METOAUYECKHX YKa3aHUU aBasgeTcs op-
MUPOBaHHE HAaBBIKOB MCIIOAB30BaHHS Hay4YHO-TEXHUYECKOU
AUTEPATypPhl Ha AHTAMNCKOM 43bIK€, YMEHUH 4YUTaThb TEKCTbI
II0 CHEINAaABHOCTH, U3BACKATDh U3 HUX HYXKHYIO HH(OpPMAaIIHIO,
a TakxKe OecenoBaTh Ha IIPOPECCHOHAABHYIO TEMATHKY.

Meroguyeckue yKas3aHUd COCTOAT U3 AEBATH pPa3eAOB
(units), Brarogaromux aBa TeKcTa. [lepBbIM TEKCT COOEPKUT
HHGOPMAIIUIO U 3aaHUd 10 CIIEIINAaAbHOCTH, BTOPOH TEKCT —
O6norpaduio y4eHOro, AeSTeABHOCTh KOTOPOro CBsS3aHa C pe-
IIIEHHEeM BasKHBIX HAYYHO-TEXHUYECKHUX ITPOOAEM U OTKPBITH-
AMH B TOH MAM MHOU 006AACTH 3HAHUH.

[Ipu pacrioA0K€HUH TEKCTOB II0 CIEIIHAABHOCTH YYUTHI-
BaAaCh IIPEEMCTBEHHOCTb CAOB H BBIPaXKE€HUM M HUX MHOIO-
KpaTHas IIOBTOPSAEMOCTH OT pasdzaesa K pasnesy. B mepsom
TEKCTEe JAIOTCA Pa3AWYHBbIE VIIPAsKHEHHUS Ha 3aKPEIIACHHE ACK-
CHYECKOI0 MaTepHasa U IOBTOPEHHE I'paMMaTHKH, ITPOHAEH-
HoM Ha 1 Kypce. Bropo#l TeKCT npegHa3Ha4deH AAd IIepecKasa
WAM COOOIIIEHHUS O TOM HAM HHOM YV4E€HOM, YTO CIIOCOOCTBYET
YTAYOA€HUIO HABBIKOB YCTHOM PEYH.



UNIT 1

Text 1. ELECTRICITY

It is im possible to imagine our civilization without electric-
ity: economic and social progress will be turned to the past and
our daily lives completely transformed.

Electrical power has become universal. Thousands of ap-
plications of electricity such as lighting, electrochemistry and
electrometallurgy are longstanding and unquestionable.

With the appearance of the electrical motor, power ca-
bles replaced transmission shafts, gear wheels, belts and pul-
leys in the 19-th century workshops. And in the home a
whole range of various time and labour saving appliances
have become a part of our everyday lives.

Other devices are based on specific properties of electric-
ity: electrostatics in the case of photocopying machine and
electromagnetism in the case of radar and television. These
applications have made electricity most widely used.

The first industrial application was in the silver work-
shops in Paris. The generator — a new compact source of elec-
tricity — was also developed there. The generator replaced the
batteries and other devices that had been used before.

Electric lighting came into wide use at the end of the
last century with the development of the electric lamp by
Thomas Edison. Then the transformer was invented, the first
electric lines and networks were set up, dynamos and induc-
tion motors were designed.

Since the beginning of the 20-th century the successful
development of electricity has begun throughout the industri-
al world. The consumption of electricity has doubled every ten
years.

Today consumption of electricity per capita is an indicator
of the state of development and economic health of a nation.
Electricity has replaced other sources of energy as it has been
realized that it offers improved service and reduced cost.

One of the greatest advantages of electricity is that it is
clean, easily regulated and generates no by-products. Applica-
tions of electricity now cover all fields of human activity from
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house washing machines to the latest laser devices. Electricity
is the efficient source of some of the most recent technological
advances such as the laser and electron beams. Truly electricity
provides mankind with the energy of the future.

Notes to the Text:

e transmission shafts, gear wheels, belts and pulleys —
TPaAHCMUCCHOHHBIE BaAbl, 3y04UaThie KOAECa, PEMHH U OAOKY;

e time and labour saving appliances — 3AeKTponpubOpHI,
SKOHOMSIIIFE BpeMsI U TPYL;

¢ induction motors — MOTOPEI;

e per capita — Ha YeAOBEKa; Ha AyIIly HACEACHHUS,;

¢ by-products — mobo4yHbIe IIPOLYKTHI;

e truly — moucTuHe.

Words to be learnt:

e application — (n) IprUMeHeHE;

¢ appliance — (n) IpucriocobaeHue. IPUOOP, YCTPOHUCTBO;

e appearance — (n) IOSBAEHHUE;

e range — (n)psaxn, cpepa, QUaTIa30H;

e replace — (V) 3aMeHATh, 3aMeIATh;

e property — (n) CBOMCTBO, KA4€CTRBO;

e source — (n) KICTOYHHK;

e generate — (v) BpIpabaTbIBaTh, '€HEPHPOBATH, ITPOU3BO-
[UTD;

e development — (n) pazpaboTKa, pa3BUTHUE, COOPYKEHUE;

e network — (n) ceTh, IHEPrOCUCTEMA,

e consumption — (n) moTpebAeHUE;

e improve — (V) yAy4IlIaTh, COBEPIIEHCTBOBATE;

e reduce — (V) yMeHBIIATE, COKPAIIATD, TIOHUKATD;

e costs — (n) 3aTpaThl, U3AEPKKY;

e advantage — (n) IpPeUMyIIIECTBO, ITI0AB3a, BBITOA;

e cover — (V) OXBaTbIBATh, IOKPHIBATE;

e advance — (n) goCTHKEHUE, YCIIEX, IIPOTPECC.

Exercise 1. Live the Russian equivalents to the following
word combinations.

Appearance of electrical motors; a whole range of vari-
ous appliances; specific properties of electricity; industrial
application of electricity; the generator replaced batteries and
other devices; electric lighting; the consumption of electricity;
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indicator of the state development; the greatest advantages of
electricity; fields of human activity; recent technological ad-
vances.

Exercise 2. Find in the text the English equivalents for the
following word combinations.

HoBbIfi KOMIIAKTHBIM HCTOYHHK JAEKTPUYECTBA; ODAEK-
TPHUYECKHe IIPOBOAA; HE IPOH3BOAUT MOOOYHBIX IIPOAYKTOB;
SAEKTPUYECTBO CHH3MAO 3aTpaThbl; Aa3epHble IIPpUOOpPHI; He-
BO3MOXKHO IIPEACTAaBUTDH; IIPEHUMYVIIECTBA JSAEKTPHUYECTBA;
oxXBaTbIBaeT Bce obaactu (cephl) OeSTEeABHOCTH YEAOBEKA;
HOBEHIIINEe TeXHUYECKHE NOCTHKEHUS; SIAEKTPHUIECTBO obecrie-
YHUBaeT YEeAOBEYECTBO; IIOTpebAeHNEe 3AeKTpHUYecTBa Ha AyIILy
HaceAeHUs.

Exercise 3. Translate info Russian the following sentenc-
es. Pay attention to the functions of the verb «to haven.

1. Electricity has many useful properties: it is clean and
generates no by-products.

2. The latest laser devices have found application in
many branches of industry.

3. Electricity has provided mankind with the most effi-
cient source of energy.

4. Our lives have been completely transformed with the
appearance of electricity.

S. The generator replaced batteries that had been used
before.

6. Electricity offers improved service at reduced cost.

7. No other source of energy has been so widely used as
electricity.

Exercise 4. Identify the Passive constructions in the text
analyse the Tense.

Exercise 5. Look through the text again and answer the
following questions.

1. What is this text about?

2. What industrial applications of electricity do you
know?

3. What home applications of electricity do you know?

4. Which devices are based on specific properties of elec-
tricity?

S. Where was the generator developed?
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6. What are the advantages of electricity?

7. Does electricity offer improved service and reduced
cost?

8. Electriciby is the efficient source of some of the most
recent technological advanced. Name them.

Exercise 6. Read and translate the text below.

Radar is classified as means belonging to the sphere of
radio communication. The word RADAR is an abbreviation of
the word Radio Detection And Ranging.

Radar as a term is now used to include any system em-
ploying microwaves. To them belong microwaves ranging from
30 cm to 1 mm. Radar as a system of communication is used
for locating, identifying, or guiding such moving objects as
1ships, aircraft, missiles, or artificial satellites. The radar system
consists essentially of a generator, of electromagnetic radiation,
the output of which is pulse modulated!.

Then the output is fed to a movable aerial where from it is
radiated as a beam. The aerial is rotating continuously when in
use. The basic principle of radar is the scanning of the area by a
beam of microwaves and detection of the waves that are reflect-
ed from the object to be located. The time taken for a pulse to
travel to the object and back can be measured. In this way the
distance to the object from the transmitter can be calculated, and
its direction can be defined from the detection of the aerial direc-
tion. This technique has been extended to the use of computers,
which accept data, apply logical processes to the data and supply
the results of these processes as the information being sought.

Exercise 7. Describe a radar. If you can’t, find the descrip-
tion in the text.

Text 2. MIKHAIL VASILYEVICH LOMONOSOV
Read the text and retell it.

Mikhail Vasilyevich Lomonosov was a famous Russian
writer, chemist, and astronomer who made a lot in literature
and science.

! Modulation is known as the process of varying some characteristic of one
wave — usually it is a radio-frequency carrier wave — in accordance with
some characteristic of another wave.
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Lomonosov was born on November 19, 1711, in Den-
isovka (now Lomonosov), near Archangelsk, and studied at
the University of the Imperial Academy of Sciences in
St.Petersburg. After studying in Germany at the Universities
of Marburg and Freiberg, Lomonosov returned to St. Peters-
burg in 1745 to teach chemistry and built a teaching and re-
search laboratory there four years later.

Lomonosov is often called the founder of Russian science.
He was an innovator in many fields. As a scientist he rejected
the phlogiston theory of matter commonly accepted at the
time and he anticipated the kinetic theory of gases. He re-
garded heat as a form of motion, suggested the wave theory of
light, and stated the idea of conservation of matter. Lomono-
sov was the first person to record the freezing of mercury and
to observe the atmosphere of Venus during a solar transit.

Interested in the development of Russian education,
Lomonosov helped to found Moscow State University in 1755,
and in the same year wrote a grammar that reformed the
Russian literary language by combining Old Church Slavonic
with modern language. In 1760 he published the first history
of Russia. He also revived the art of Russian mosaic and built
a mosaic and colouredglass factory. Most of his achieve-
ments, however, were unknown outside Russia. He died in St.
Petersburg on April 15, 1765.



UNIT 2

Text 1. ATOMIC STRUCTURE OF MATTER.
ELECTRONS IN MOTION

The development of scientific atomic theory started with
Dalton in 1803. Since then through important discoveries
scientists have been able to present a true picture of an atom-
ic structure of matter. All matter is composed of atoms and
molecules. Atoms are the smallest units of matter into which
an element can be subdivided and still retain the properties of
that element. A modern theory considers that at extremely
high temperatures all molecules break up to form atoms or
portions of molecules. The atoms or molecules making up a
crystalline structure are arranged according to a definite ge-
ometrical pattern. This pattern is known to be a space lattice.

Atoms consist of a massive nuclei and small negatively
charged particles called «electrons». The mass of an electron
was found to be about 2.000 times as small as the mass of
the lightest atom, the hydrogen atom. The positive electricity
is concentrated within the nucleus of dimensions very small
compared with the total space occupied by an atom. This nu-
cleus is responsible for practically the whole of the atomic mass.

An atom is a loose structure of electrons surrounding a
heavy central core, the atomic nucleus, which is about one
tenthousandth the size of the atom. It was later discovered
that the nucleus consists of positively charged particles called
«protons» and other particles of about the same weight with-
out any charge, called «neutronsn».

The negative electron charge equals the positive nucleus
charge: hence the atom has no charge. However, sometimes
an atom may gain an electron, and then it has a negative
charge. If an atom loses an electron, the nucleus protons are
more numerous than the negative electrons, so the atom has
a positive charge.

A body with a considerable excess of electrons has a
strong negative charge; one with few electrons has a strong
positive charge. Thus there is a difference of potential.
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If something allowing a free movement of electrons is
placed between the negative and the positive charges, elec-
trons move along this conductive path to occupy the nuclei
which lack electrons. This movement is an electric current
and it can take place through any conductor.

A conductor readily allows the free exchange of orbital
electrons, so electrons forming the electric current can move
from atom to atom along the material. Silver and copper are
good conductors. A perfect insulator would allow no exchange
of electrons Hence there would be no movement from atom to
atom, and no current would flow. Glass, mica and rubber are
good insulators.

Words to be learnt:

e matter — (n) marepud;

e unit — (n) 5A€MeHT; eAUHUIIA U3MEPEHUH;

e pattern — (n) obpaserr; CTpPyKTypa; MOLeAb; hopMa;

e space lattice — (n) mpocTpaHCcTBEHHAs PENIETKA;

e particle — (n) yacruia;

e dimension — (n) pazMmep; U3MepeHUe;

e charge — (n,v) 3apdn; 3apsakaTe;

e excess — (n) U30BITOK; U3AUIIIEK;

e in excess of — 6oabIlle, CBEPX(HOPMBI);

e current — (n) TOK; MOTOK;

elack — (n,v) HegOCTATOK; HEXBATKA; [IOAHOE OTCYTCTBHE;
HEe UMEeTb; UCIIBIThIBATh HEJOCTATOK;

e loose — (adj) cBOOOMHBIM; HECBA3aHHBIH; ITPOCTOPHBIH;

e considerable — (adj) 3HaYNUTEABHBIH;

e be composed of — (v) cocTosaTh U3;

earrange — (V) OpPraHU30BBIBATDH;, PACIIOAATATb; KAACCH-
duIpoBaTh;

e compare — (V) CpaBHHUBATB;

eretain — (V) COXpaHsaTE;

e gain — (v) mpuobpeTarTs;

e consider — (v) paccMaTpuBaTh; CIUTATh; II0AATATD;

e equal — (v, adj) ypaBHUBaTh; paBHbBIH;

e be equal to — (v) paBHATECY;

e according to — (pr) B COOTBETCTBHHU, COTAACHO YEMY-AH0O.
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Exercise 1. Live the Russian equivalents to the following
word combinations.

To present a true picture of atoms and molecules; the
smallest units of matter; the lightest atom; the nucleus is re-
sponsible for.....; loose structure of electrons; positively
charged particles; to move along the conductive path; a
strong negative charge; electrons forming the electric current;
according to a definite pattern.

Exercise 2. Find in the text the English equivalents for the
following word combinations.

[IpencraBASITh MCTHHHYIO KapTUHY aTOMHOI'O CTPOEHUS
MaTepHUH; Ype3BbIYaMHO BBICOKHE TeMIIepaTypbl; COXPaHATH
CBOHcTBa; HpuobpeTaTh (TEPAThH) 3IAEKTPOH; 3HAYUTEABHBIH
M30BITOK 3A€KTPOHOB, MOAEKYABI PAaCIIaalOTCsI; PaCIIOAATaTh-
cd B OIIPENEA€HHOM IIOPAAKE; II0 CPaBHEHHUIO C; JAEKTpHYeE-
CKUHU TOK; ABHIKEHHE aToMa K aTOMY.

Exercise 3. Use the right word in the text given below: at-
om, physicist, the nucleus, the nuclei, nuclear, carried out,
heavy, weights, isotopes, a number of, properties, charge.

THE NUCLEI OF ATOMS

In 1911 the British ... Ernest Rutherford ... ... some ex-
periments which showed that every ... contains, in addition to
one or more electrons, another particle called ... of the atom.

Every nucleus has a positive electric ... . It is very small. It
is about as big as an electron about 10 cm in diameter ( ten to
the minus twelfth power). It is very ...-the lightest nucleus is
1836 times as heavy as an electron. There are many different
kinds of every other element.

A part of no lesser importance is played by radioactive and
stable ... obtained in ... reactors and special separation plants.
Isotopes are various forms of the same chemical elements differ-
ing in their atomic ... and physical ... , but chemically identical.
Almost every chemical element has ... ... isotopes.

Exercise 4. Render the following sentences in English.
1. Bce BemecTBa COCTOAT U3 aTOMOB M MOAEKYA.
2. AToM cunuTaeTcs MeAbdyaliel yacTuIled MaTepUun.
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3. ATOMBI COCTaBASIIOT KPUCTAAAHUYECKYIO CTPYKTYPy H
pacrioaararoTcd B OIIPEAECACHHOM IIOPAAKE B IIPOCTPAHCTBEH-
HOH pelleTKe.

4. ATOM COCTOHUT M3 TSXKEAOTO d1pa U OTPUILIATEABHO 3a-
PS2KEHHBIX 9ACKTPOHOB.

5. DAEKTPOHBI 3aHHUMAaIOT IIPOCTPAHCTBO, OKpyzKalollee
IIOAOZKHUTEABHO 3apAKEHHOE SIPO.

6. Horma aToM MOXKET TepdaTh SAEKTPOHBI, TOrAa OH
CTQHOBUTCH IIOAOXKUTEABHBIM.

7. Ecau TeA0o MUMeeT 3HAYUTEABHBIN U30BITOK 9A€KTPOHOB,
OHO IPUOOpPEeTaeT CUABHBIN OTPHUIIATEABHBIH 3apa.

Exercise 5. Identify the Passive Constructions in the text.
Analyze the text.

Exercise 6. Look through the text again and answer the
following questions.

1. When did the development of a scientific atomic theo-
ry begin?

2. What is matter composed of?

3. What happens to molecules at extremely high tem-
peratures?
. What is an atom?
. What is a space lattice?
. What is the structure of an atom?
. What is the charge of a nucleus (an atom)?
. What happens of an atom gains (loses) an electron?
. What is an electric current?

O~ Ul A

Exercise 7. Read the text below and find out the infor-
mation about the main electronic devices.

OUR ELECTRONIC WORLD

Electronics is the tool of today. It has given us radar,
automation, space vehicles, radio telescopes, and a host of
other inventions that have transformed our lives.

Electronics means putting electrons to work. An electron
is one of the particles in an atom, and travels at incredible
speed round the nucleus. Also of the first importance are the
facts that the electron has a negative charge, the nucleus a
positive one.
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Many devices are used in our life. For example, trans-
formers, transform or change one voltage to another, or per-
form other useful functions. A transistor is a device made
from semiconductor material, e.g. a tiny slice of germanium
or silicon. It allows a small current (between base and emit-
ter) to control a large current (between emitter and collector).
It us used in TV, in computers, and in many other devices.

Everywhere electronics is at work for example, in medi-
cine, building, accountancy, metallurgy, telecommunications,
manufacturing, industry-calculating, checking, testing, stop-
ping, starting, watching, and carry out many other functions.

Text 2. MICHAEL FARADAY

Read the text and retell it.

One of the great names in the history of man’s work in
electricity is that of Michael Faraday. He was born in a small
village near London on September 22, 1791 in a poor family.
His father, a blacksmith, could feed his family with difficulty,
and could not even dream of an education for his boy.

As a boy Michael did not have much schooling. He had
to work, and he had to learn a trade. So in 1804, when he
was thirteen, he went to work in a bookbinder’s shop. The
work was not very interesting. At first he delivered the ready
book’s. Later he learnt how to bind books.

He lived among books. Some of the scientific works
which passed through his hands aroused his interest in sci-
ence and he started to read. The boy could not read every
book in the shop because he was busy and had not much
time. He began to take home the books which he liked best.

Once he ran across an article on electricity. When Fara-
day began to read it he knew nothing of the subject, but it
struck his imagination. Soon his chief interest was in science,
and especially in electricity and chemistry. He read as much
as he could on these subjects. He made careful notes from
the books that interested him most. Like all true scientists
Faraday wanted to make experiments. He was very poor but
found some money to buy a cheap and simple apparatus and
some materials.
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He wanted to go to scientific lectures but he had no
money to pay for the lectures. It was his brother who gave
him the money. One of the most popular lecturers in London
at that time was Humphry Davy. When Faraday listened to
his lectures he made notes and drawings to illustrate them.

Faraday’s scientific interests were varied. He studied fly-
ing, made a new kind of steel and a new kind of glass. Fara-
day worked very much and did most of his work alone. He of-
ten worked fourteen hours a day. He began to get work from
other people who had heard of his cleverness as a scientist.
Men who wanted to know the answers to scientific questions
asked him to make experiments to find out the truth. Be-
cause of this work he had no time to do his own research in
electricity. When he found that such work took much of his
time he decided to give all his attention to scientific research.

During his lifetime Faraday made more than two thou-
sand difficult experiments and made countless discoveries in
chemistry and physics. But the most interesting discovery of
his is the generation of electricity from magnetism.

After some more experiments of this kind he made a
machine. The machine gave Faraday a current of electricity.
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UNIT 3

Text 1. FROM THE HISTORY OF ELECTRICITY

There are two types of electricity, namely, electricity at rest
or in a static condition and electricity in motion, that is, the
electric current. Both of them are made up of electric charges,
static charges being at rest, while electric current flows and
does work. Thus, they differ in their ability to serve mankind as
well as in their behaviour. For a long time it was the only elec-
trical phenomenon to be observed by man. At least 2,500 years
ago, or so, the Greeks knew how to get electricity by rubbing
substances. However, the electricity to be obtained by rubbing
objects cannot be used to light lamps, to boil water, to run elec-
tric trains, and so on. It is usually very high in voltage and diffi-
cult to control, besides it discharges in no time.

As early as 1753, Franklin made an important contribu-
tion to the science of electricity. He was the first to prove that
unlike charges are produced due to rubbing dissimilar ob-
jects. To show that the charges are unlike and opposite, he
decided to call the charge on the rubber — negative and that
on the glass-positive.

In this connection one might remember the Russian acad-
emician V.V. Petrov. He was the first to carry on experiments
and observations on the electrification of metals by rubbing
them one against another. As a result he was the first scientist
in the world who solved that problem.

Who does not know that the first man to get the electric
current was Volta after whom the unit of electric pressure, the
volt, was named? His discovery developed out of Galvani’s exper-
iments with the frog. Galvani observed that the legs of a dead frog
jumped as a result of an electric charge. He tried his experiment
several times and every time he obtained the same result. He
thought that electricity was generated within the leg itself.

Volta began to carry on similar experiments and soon
found that the electric source was not within the frog’s leg
but was the result of the contact of both dissimilar metals
used during his observations. However, to carry on such experi-
ments was not an easy thing to do. He spent the next few years
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trying to invent a source of continuous current. To increase the
effect obtained with one pair of metals, Volta increased the num-
ber of these pairs. Thus the voltaic pile consisted of a copper lay-
er and a layer of zinc placed one above another with a layer of
flannel moistened in salt water between them. A wire was con-
nected to the first disc of copper and to the last disc of zinc.

The year 1800 is a date to be remembered: for the first time
in the world’s history a continuous current was generated.

Words to be learnt:

e motion — (n) ABUKEHUE, IIEPEMEIIEHUE, XO/I;

e behaviour — (n) moBeeHME;

erub — (V) TEPETH, HATUPATE;

e contribution- (n) Bkaaz;

edissimilar - (adj) pasHOpOAHBIN, HECXOAHBIY, HEOTHO-
POLHBIN;

e pressure — (n) maBaeHHe, cxkartue; electric pressure -
HapsaKeHUe;

e generate — (v) BeIpabaTblBaTh, FeHEPUPOBATh;

e pile — (n) cToAD, KOA, CBag;

e layer — (n) caoit, mpokaagKa;

e moisten — (v) yBA@XKHATH, CMa4YHUBaTh;

e connect — (V) coeqUHATDH, IPUCOEAUHATD, II0ICOEIUHSTh.

Exercise 1. Give the Russian equivalents to the follow
word combinations.

Electricity in static condition and in motion; to rub sub-
stances; unlike charges; electrification of metals; the unit of
electric pressure; to carry on similar experiments; a source of
continuous current; copper layer and a layer of link.

Exercise 2. Match the words opposite in meaning from the
left column with the words from the right one:

1) alive; 1) dissimilar;
2) charge; 2) forget;

3) similar; 3) discharge;
4) positive; 4) static;

S) dynamic; S) dead;

0) easy; 6) decrease;
7) increase; 7) negative;

8) remember. 8) difficult.
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Exercise 3. Make up all types of questions to the following
Sentences.

1. V.V. Petrov, the Russian academician, was the first
scientist in the world who solved the problem of metals elec-
trification.

2. Frankllin made an important contribution to the sci-
ence of electricity.

3. Volta spent several years trying to invent a source of
continuous current.

Exercise 4. Read and translate the sentences below; pay
attention to the modal verbs and their equivalents.

1. We can’t imagine our civilization without electricity.

2. Practically all modern machines that are household
appliances can’t work without electricity.

3. The date 1800 should be remembered: a continuous
current was generated.

4. People may use electricity almost everywhere.

5. Electricity can be named as an efficient source of
some of the most recent technological advances.

6. Electricity may be used in different fields of human
activities.

7. One must be very careful while using electrical devices.

Exercise 5. Look through the text again and answer the
following questions.

1. What are the two types of electricity?

2. The Greeks knew how to get electricity, didn’t they?

3. How did they get electricity??

4. What was «wrong» with the electricity got by the Greeks?

5. What contribution did Franklin make to the science of
electricity?

6. What do you know about the Russian academician
V.V. Petrov?

7. Who was the first man to get the electric current?

8. Can you describe the voltaic pile? What materials
were used?

Exercise 6. Read the text about A. Volta and render it in
English.

Volta was born in Como, Italy, on February 18, 1745. For
some years he was a teacher of physics in his home town. Later on
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he became professor of natural sciences at the University of Pavia.
After his famous discovery he travelled in many countries, among
them France, Germany and England. He was invited to Paris to
deliver lectures on the newly discovered chemical source of con-
tinuous current. In 1819 he returned to Como where he spent the
rest of his life. Volta died at the age of 82.

Text 2. DMITRY IVANOVICH MENDELEYEV
Read the text and retell it.

Dmitry Ivanovich Mendeleyev is a famous Russian
chemist. He is best known for his development of the periodic
table of the properties of the chemical elements. This table
displays that elements’ properties are changed periodically
when they are arranged according to atomic weight.

Mendeleyev was born in 1834 in Tobolsk, Siberia. He
studied chemistry at the University of St. Petersburg, and in
1859 he was sent to study at the University of Heidelberg.
Mendeleyev returned to St. Petersburg and became Professor
of Chemistry at the Technical Institute in 1863. He became
Professor of General Chemistry at the University of St. Pe-
tersburg in 1866. Mendeleyev was a well-known teacher, and,
because there was no good textbook in chemistry at that
time, he wrote the two-volume «Principles of Chemistry»
which became a classic textbook in chemistry.

In this book Mendeleyev tried to classify the elements ac-
cording to their chemical properties. In 1869 he published his
first version of his periodic table of elements. In 1871 he pub-
lished an improved version of the periodic table, in which he left
gaps for elements that were not known at that time. His table
and theories were Proved later when three predicted elements:
gallium, germanium, and scandium were discovered.

Mendeleyev investigated the chemical theory of solution.
He found that the best proportion of alcohol and water in
vodka is 40%. He also investigated the thermal expansion of
liquids and the nature of petroleum.

In 1893 he became director of the Bureau of Weights
and Measures in St. Petersburg and held this position until
his death in 1907.
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UNIT 4

Text 1. ELECTRIC CURRENT

Ever since Volta first produced a source of continuous
current, men of science have been forming theories on this
subject. For some time they could see no real difference be-
tween the newly- discovered phenomenon and the former un-
derstanding of static charges. Then the famous French scien-
tist Ampere (after whom the unit of current was named) de-
termined the difference between the current and the static
charges. In addition to it, Ampere gave the current direction:
he supposed the current to flow from the positive pole of the
source round the circuit and back again to the negative pole.

Ampere was right in his first statement but he was cer-
tainly wrong in the second, as to the direction of the current.
The student is certain to remember that the flow of current is
in a direction opposite to what Ampere thought.

The current which flows along wires consists of moving
electrons. The electron is a minute particle having an electric
charge that is negative. As these minute charges travel along
a wire, that wire is said to carry an electric current.

In addition to travelling through solids, however, the
electric current can flow through liquids as well and even
through gases. In both cases it produces some most im-
portant effects to meet industrial requirements.

Some liquids, such as melted metals for example, con-
duct current without any change to themselves. Others,
called electrolytes, are found to change greatly when the cur-
rent passes through them.

When the electrons flow in one direction only the cur-
rent is known to be d. c, that is, direct current. The simplest
source of power for the direct current is a battery, for a bat-
tery pushes the electrons in the same direction all the time
(i.e., from the negatively charged terminal to the positively
charged terminal).

The letters a.c. stand for alternating current. The current
under consideration flows first in one direction and then in the
opposite one. The a.c. used for power and lighting purposes is
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assumed to go through SO cycles in one second. One of the
great advantages of a.c. is the ease with which power at low
voltage can be changed into an almost similar amount of power
at high voltage and vice versa. Hence, on the one hand alternat-
ing voltage is increased when it is necessary for long-distance
transmission and, on the other hand, one can decrease it to
meet industrial requirements as well as to operate various de-
vices at home.

Although there are numerous cases when d.c. is re-
quired, at least 90 per cent of electrical energy to be generat-
ed at present is a.c. In fact, it finds wide application for light-
ing, heating, industrial, and some other purposes.

Words to be learnt:

e determine - (v) orrpeneadaTs; ycTaHaBAUBATE;

e direction — (n) HarpaBAeHUE;

e suppose — (V) IpeamnoAaraTh; roaaraTh; JOIIyCKaTh;

e circuit — (n) mensb, KOHTYpP, CXeMa;

e wire — (n) IpoBOI; IIPOBOAOKA;

e requirements — (n) TpeboBaHUS; YCAOBUS;

e conduct — (v) IpoBOAUTE (TOK);

e direct current — IIOCTOSIHHBIH TOK;

e alternating current — mepeMeHHBIH TOK;

e charge — (v) 3apskaTh;

e terminal — (n) KaAeMMa; 3a3KHUM; BBIBOL;

e transmission — (n) nepenaya; TPaAaHCMHUCCHUST; IPUBO/;
e similar — (adj) momoOHBI; TOXOXKUIA;

e amount — (n) KOAU4YECTBO;

eincrease — (V) yBeAUYUBATh;

e decrease — (V) yMEeHBILIIATD;

e minute — (adj) MeAKU; MeAbUaHIITNY; HE3HAYUTEABHBIH.

Exercise 1. Give the Russian equivalents to the follow
word combinations.

A source of continuous current; newly discovered phe-
nomenon; the difference between the current and the static
charges; positive and negative poles; traveling through solids,
liquids and gases; to conduct current; similar amount of
power.

20



Exercise 2. Find in the text the English equivalents for the
following word combinations.

Huskoe m BBICOKOE HAIIPSKEHHE; UCTOYHHK ITOCTOSTHHOTO
TOKA; ABHZKYIIMECS SA€KTPOHBI; MEAbYaHIlas YacTUIlA; TBEPAbIe
BEIIIECTBA; JKUJIKOCTU U Ta3bl; ITIOCTOSHHBIN U [IePEeMEHHBIN TOK;
BBIPa0ATHIBATh SAEKTPOSHEPTHIO.

Exercise 3. Make up questions to the underlined words in
the following sentences.

1. Electric current can flow through solids, liquids and
gases;

2. The famous French scientist ampere determined the
difference between the current and the static charges;

3. The Russian scientist and inventor Yablochkov was
the first who applied a.c. in practice.

Exercise 4. Identify the Infinitive Constructions in the text
(complex object and complex subject).

Exercise 5. Match the words from the left column with the
words from the right column:

1) electric; 1) charges;

2) static; 2) metals;

3) current; 3) pole;

4) positive; 4) application;
5) industrial; S) direction;

6) melted,; 6) current;

7) long-distance; 7) requirements;
8) various; 8) transmission;
9) wide. 9) devices.

Exercise 6. Read this text and translate it in writing.

As a matter of fact all of man’s knowledge in the field of
electricity has been obtained during the last 370 years, or so.
Needless to say, it took a long time before scientists learned how
to make use of electricity. In effect, most of the electrically operat-
ed devices, such as the electric lamp, the refrigerator, the tram,
the lift, the radio, and so on, are less than one hundred years old.
In spite of their having been employed for such a short period of
time, they play the most important in ma’s everyday life all over
the world. In fact, people cannot do without them at present.
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Exercise 7. Look through the text again and answer the
following questions:

1. What did the famous French scientist Ampere deter-
mine?

2. What direction of the current flow did Amper sup-
pose?

3. What is an electron?

4. Do melted metals conduct current without any
change to themselves?

5. What can you tell about electrolytes?

6. What is direct current?

7. What is the advantage of alternating current?

8. Why is alternating current used much more than di-
rect current?

Text 2. JAMES WATT
Read the text and retell it.

James Watt was born on January 19, 1736, in Scotland.
He was not at all strong and suffered from terrible headaches.
He could not go to school and his mother taught him to read,
and his father taught him writing and arithmetic. The boy
had a very good memory and a natural love of work.

He liked mathematics and was fond of designing and
making things. Some time later James was able to go to
school, where he learnt a lot of subjects. He became good at
languages as well as at mathematics.

When James was eighteen he decided to become a pro-
fessional instrument — maker, and in June 1754 he went to
live with his uncle and aunt in Glasgow. But there were so few
qualified instrument — makers in those days that James could
not find anyone in Glasgow to teach him. So he went to Lon-
don. There he learnt this trade and returned to Glasgowto
work as an instrument — maker in that town.

Watt decided that his new steam — engine could be used
at a large factory in Birmingham, and in May 1774 he and his
two children (his wife had died three years before) went to
Birmingham.

At the factory Watt continued to improve his engine, he
put new cylinders on it, and with their help; the engine at last
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became really efficient. More and more orders for the engine
from other parts of the; country began to come, one order was
from France for an engine for supplying Paris with water.

Watt made several other inventions. The most important
of them was a copying machine. He invented this machine in
the first place to help him with his correspondence and other
written work. Watt's copying machine was used all over the
country for about 100 years. Then the typewriter took its
place.

In October 1781 James Watt made a still better engine
that could do much more than merely pump water out of
mines. This was a rotative engine. It could run machines. It
was a great invention of that time. The rotative engine became
the basis of industry, it could do many things.

James Watt lived to the age of eighty — three. He received
many honours in recognition of his valuable work. He was
elected a Fellow of the Royal Society of both London and Ed-
inburgh. Glasgow University, the university where he began
his successful work, conferred on him the honorary degree of
Doctor of Law; and France made him a member of her famous
Academy of Sciences.

On August 19, 1819 James Watt died at his home. A few
years later a monument was erected to his memory in West-
minster Abbey.
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UNIT 5

Text 1. HEATING EFFECT OF AN ELECTRIC CURRENT

The production of heat is perhaps the most familiar
among the principal effects of an electric current, either be-
cause of its development in the filaments of the electric lamps
or, maybe, because of the possible danger from overloaded
wires.

A metal wire carrying a current will almost always be at
a higher temperature than the temperature of that very wire
unless it carries any current. It means that an electric cur-
rent passing along a wire will heat that wire and may even
cause it to become red-hot. Thus, the current can be detected
by the heat developed provided it flows along the wire.

The heat produced per second depends both upon the
resistance of the conductor and upon the amount of current
carried through it. As a matter of fact, if some current flowed
along a thin wire and then the same amount of current were
sent through a thicker one, a different amount of heat would
be developed in both wires.

When the current is sent through the wire which is too
thin to carry it freely, then more electric energy will be con-
verted into heat than in the case of a thick wire conducting a
small current.

Imagine that a small current is flowing along a thick
metal conductor. Under such conditions the only way to dis-
cover whether heat has been developed is to make use of a
sensitive thermometer because the heating is too negligible to
be detected by other means.

If, however, the conductor were very thin while the cur-
rent were large the amount of generated heat would be much
greater than that produced in the thick wire. In fact, one
could easily feel it. Thus the thinner the wire, the greater the
developed heat. On the contrary, the larger the wire, the more
negligible is the heat produced.

Needless to say, such heat is greatly desirable at times
but at, other times it must be removed or, at least, decreased
as it represents a waste of useful energy. In case heat is de-
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veloped in a transmission line, a generator or a motor, it is
but a waste of electric energy and overheating is most unde-
sirable and even dangerous. This waste is generally called
<heat loss» for it serves no useful purposes and does decrease
efficiency. Nevertheless, one should not forget that the heat
developed in the electric circuit is of great practical im-
portance for heating, lighting and other purposes. Owing to it
people are provided with a large number of appliances, such
as: electric lamps that light homes, factories, electrical heat-
ers that are widely used to meet industrial requirements, and
some other necessary and irreplaceable things which have
been serving mankind for so many years.

In short, many of the invaluable electrical appliances
without which life would seem strange and impossible at pre-
sent can be utilized only because they transform electric en-
ergy into heat.

The production of heat by an electric current is called
heating effect. One might also name its light effect provided
the heat in the conductor is great enough to make it white-
hot, so that it gives off light as well as heat. Take the filament
of an electric lamp as an example. It is known to glow be-
cause of heat. By the way, were people able to look inside a
hot electric iron, they should see that its wires were glowing
too. A similar statement could be applied as well to almost
any electric heating device. All of them give off a little light
and a lot of heat.

Words to be learnt:

e filament — (n) HUTE HaKaaa, HaKaa;

e overload - (n) neperpyska;

e red-hot — (adj) HakareHHBIH JOKpacHA;

e retistance — (n) conpoTuBaeHUE (3A); IIPOTUBOAEHCTBUE;

e thin — (adj) ToHKHNiH;

e thick — (adj) ToacTbIl;

e convert — (v) IIpeo6pa3oBbIBATh; OCYLIECTBAATE IIEPEXO
(13 OIHOrO COCTOSIHUSA B APYTOE€);

e sensitive — (adj) 4yBcTBUTEABHBIH; BOCIIPUUMYHNBBIH;

e negligible — (adj) maabIii; HE3HAUYNUTEABHBIN;

e detect — (v) oTKpBIBaTh; OOHAPYKUBATE;

e on the contrary — Hao6opoT;
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e remove — (V) yaasdaTh; yoOuparTs;

e waste — (n) yuiep0; mepepacxo; U3AUIITHSA TPaTa,
e heat loss — (n) moreps Ternaa; TernaoBas MOTEPS;
eirreplaceable — (adj) HeE3aMeHUMBIH;

e invaluable - (adj) HeolleHUMBbIH; OeCIIeHHBIH;

e glow — (V) CBETUTBCH; HaKaAdThCd nobeaa.

Exercise 1. Give the Russian equivalents to the follow
word combinations.

Resistance of the conductor; principal effects of an elec-
tric current; different amount of heat; thin and thock metal
conductors; negligible heating; waste of useful energy; electric
circuit; to transform electric energy into heat.

Exercise 2. Find in the text the English equivalents for the
following word combinations.

He3zameHMMBbIe 3A€KTpHUYECKHE HPHUOOPHI; HUTH HaAKaAU-
BaHUS SAEKTPHUYECKOH AaMIIOYKH; OIIACHOCTH OT IIeperpyzKeH-
HBIX ITPOBOJIOB; YYBCTBUTEABHBIH TEPMOMETD; HEXKEAATEABHBIH
U [aske OIlacHBbIM; HaKaAuMBaThCd MOKpacHa (mobeaa); BblLae-
ASITH HEMHOTO CBeTa.

Exercise 3. Translate the first two passages from the text
in writing.

Exercise 4. Make up special questions to the underlined
words.

1. The filament of an electric glows because of heat.

2. Many of the invaluable electrical appliances trans-
form electric energy into heat.

3. The production of heat by an electric current is called
heating effect.

Exercise 5. Identify the conditional sentences in the text.
Analyse their type.

Exercise 6. Read the text below and render it in Russian.

Many famous names are connected with its history and
among them we find that of Phales, the Greek philosopher. As
early as about 600 B. C. (that is before our era) he discovered
that when amber was rubbed, it attracted and held minute light
objects. However, he could not know that amber was charged
with electricity owing to the process of rubbing. Then Gilbert,
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the English physicist, began the first systematic scientific re-
search on electrical phenomena. Rediscovered that various oth-
er substances possessed the property similar to that of amber
or, in other words, they generated electricity when they were
rubbed. He gave the name «electricity» to the phenomenon he
was studying. He got this word from the Greek electrum» mean-
ing «amber».

Many learned men of Europe began to use the new word
«electricity» in their conversation as they were engaged in re-
search of their own. Scientists of Russia, France and Italy made
their contribution as well as the Englishmen and the Germans.

Exercise 7. Look through the text and give complete an-
swers to the following questions:

1. What happens with a wire if carries current?

2. Will an electric current passing along a wire?

3. What happens when the current is sent through the
wire which is too thin to carry it freely?

4. How is it possible to discover whether heat is devel-
oped?

5. What is called <heat loss»?

6. Different electrical appliances make our life more
comfortable and save time and labour.

Do you agree?

Text 2. JAMES MAXWELL

Read the text and render it in English.

In the decade 1860-1870, James Maxwell formulated his
classical electromagnetic theory. He showed that light was a
form of wave motion travelling with a speed dependent on the
electric and magnetic properties of the medium through
which it is transmitted, he also predicted that waves longer
than those of light could exist.

Even before Maxwell advanced the theory that electro-
magnetic waves should exist, men were making use of them
for other purposes besides vision. For instance, the short ul-
traviolet rays in sunlight provided suntans; and the heat of
the sun - provided by the long infra-red rays — was often con-
centrated by means of a lens to start fires. After the existence
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of electromagnetic waves had been proved by Hertz it was
discovered that they range in length from hundreds of miles
down to less than a billionth of an inch. The long waves could
be used to carry sounds through space; as a consequence ra-
dio was developed.

A more recent development, which is related to radio, is
television. Not only sounds but pictures can be transmitted at
a distance because of electromagnetic waves.

Another modem device, developed to send out electro-
magnetic waves and to receive the echoes when they return,
is radar, since the speed of electromagnetic waves is known,
the time it takes for an echo to return to the radar set can tell
the operator how far away a plane is from his set. Radar is
given the credit for saving Great Britain during World War II,
for it warned of enemy planes. Thus James Maxwell had
made discoveries that later protected his homeland. Today
with radio, television, radar, and communication with outer
space making use of these waves, it is easy to realize why
James Maxwell is now considered one of the great scientists
of all time.
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UNIT 6

Text 1. ELECTRIC CIRCUIT

The circuit is known to be a complete path which carries
the current from the source of supply to the load and then
carries it again from the load back to the source.

V i

A simple electric circuit made up of a voltage source and a resistor

The purpose of the electrical source is to produce the nec-
essary electromotive force required for the flow of current through
the circuit.

The path along which the electrons travel must be com-
plete otherwise no electric power can be supplied from the
source to the load. The circuit is closed when an electric lamp
is switched on.

If the circuit is broken or, «opened» anywhere, the current is
known to stop everywhere. The circuit is broken when electrical
devices are switched off. Generally speaking, the current may
pass through solid conductors, liquids, gases, vacuum, or any
combination of these. It may flow in turn over transmission lines
from the power-stations through transformers, cables and
switches, through lamps, heaters, motors and so on.

There are various kinds of electric circuits such as: open
circuits, closed circuits, series circuits, parallel circuits and short
circuits.

To understand the difference between the following circuit
connections is not difficult at all. When electrical devices are
connected so that the current flows from one device to another,
they are said to be connected in series. Under such conditions
the current flow is the same in all parts of the circuit, as there is
only a single path along which it may flow. The electrical bell cir-
cuit is considered to be a typical example of a series circuit.
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The parallel circuit provides two or more paths for the
passage of current. The circuit is divided in such a way that
part of the current flows through one path, and part through
another. The lamps in a room are generally connected in
parallel.

The short circuit is produced when the current is allowed
to return to the source of supply without control and without do-
ing the work that is wanted to do. The short circuit often results
from cable fault or wire fault. Under certain conditions, the short
may cause fire because the current flows where it was not sup-
posed to flow. If the current flow is too great a fuse is to be used
as a safety device to stop the current flow.

The fuse must be placed in every circuit where there is a
danger of overloading the line. Then all the current to be sent
will pass through the fuse.

When a short circuit or an overload causes more current to
flow than the carrying capacity of the wire, the wire becomes hot
and sets fire to the insulation. If the flow of current is greater
than the carrying capacity of the fuse, the fuse melts and opens
the circuit.

Words to be learnt:

e circuit — (n) 1emB, KOHTYP, CXEMa,

e path — (n) KOHTYp, IMyTh, KYpPC, MapILpPyT;

e supply — (n, v) mogada, cHabXKeHHe, TTIOABOMI, ITUTAHKE, T10-
J[aBaThb, CHaOKaTh, [I0IBOOUTE, ITUTATh;

e load - (n, v) Harpy3Ka, 3arpyska, Harpyzkartb, 3arpyzKarb,
3apsm, 3apsKaTh;

e electromotive force — (adj, n) 2AeKTPOABIDKYILIAS CHAA,

e switch — (n) BBIKAIOYATEADB, MEPEKAIOUATEAB, KAIOY IIEepe-
KAIOYEHUS;

e switch on/off — (v) BKaIoUaTh, BEIKAIOYATE;

e series — (n) mmocaeqOBaTEABHOE COEIMHEHUE, CepHs, Psm,
Habop;

e flow — (n) moToOK, TeyeHHEe, MUPKYATIUSd B 3aMKHYTOH
cucreMe, TEKy4ecCTh;

e passage — (n) IPOXOKAECHUE, IIEPEXO0, ITIPOXOLI;

e connect - (V) COeAUHATD, IIO0JCOEAUHSITE;

e short circuit — KopoTKoe 3aMbIKaHHUE;

e cable fault — (n) noBpexxaeHUE Kabead,;
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e wire fault — (n) moBpexkaeHHe IpPoBOaA,;

e fuse — (n) maaBKUH IIpegOXpaHUTEAD, IPOOKA;

e capacity — (n) eMKOCTB;

einsulation — (n) U30AgIMS, U30ASIIIMOHHBIN MaTepHaa;
e melt - (V) maaBuUTH (-cs).

Exercise 1. Give the Russian equivalents to the follow
word combinations.

A complete path; the necessary electromotive force; solid
conductors and liquids; transmission line; various kinds of
electric circuits; a single path; cable fault; safety devices;
carrying capacity of the fuse.

Exercise 2. Find in the text the English equivalents for the
following word combinations.

Llens ¢ mapasseAbHBIM COEOUHEHHEM; IIellb C II0CAeI0Ba-
TEABHBIM CO€IVHEHHEM; JAEKTPUYECKHe MIPUOOpPBI; IIPHU TaKHX
YCAOBHSIX; OIIACHOCTD ITI€PErPy3KH AMHUH; KOPOTKOE 3aMbIKaHUE;
IIOBpEKIeHUE KabeAs; TedeHNe TOKa.

Exercise 3. Complete the sentences using the following
words: stops, circuits, current, fault, paths, parallel, device,
capacity.

1. A fuse is a safety to stop the current flow.

2. The lamps in a room are connected in

3. The fuse meets and opens the circuit if the flow

of is greated than the carrying of the fuse.

4. The short circuit often results from cable

5. The parallel circuit provides two or more for the
passage of current.

6. If the circuit breaks the current everywhere.

7. There are various kinds of electric

Exercise 4. Skim the text and find definitions for the fol-
lowing notions.

1. A fuse is

2. A circuit is

3. A series circuit is

4. A parallel circuit is

S. A short circuit is

31



Exercise 5. Identify the Infinitives in the text. Analyse their
voice.

Exercise 6. Look through the text again and answer the
following questions.
1. What is the purpose of the electrical source?
2. Why must the path along along which the electrons
travel be complete?
. When is the circuit broken?
. What kinds of electric circuits are there?
. What is the connection in series / in parallel?
. What does the short circuit result from?
. What is the function of any fuse?

NOo o1t~ W

Exercise 7. Read the passage given below and translate it
in writing.

The electromotive force (e.m.f.) is the very force that moves
the electrons from one point in an electric circuit towards anoth-
er. In case this e.m.f. is direct, the current is direct. On the other
hand, were the electromotive force alternating, the current would
be alternating, too. The e.m.f. is measurable and it is the volt that
is the unit used for measuring it.

A current is unable to flow in a circuit consisting of metallic
wires alone. A source of an e.m.f. should be provided as well. The
source under consideration may be a cell or a battery, a genera-
tor, a thermocouple or a photocell, etc.

Text 2. SIR ISAAK NEWTON

Read the text and render it in English.

Newton was born at Woolsthorpe, Lincolnshire, on De-
cember 25, 1642. He attended Grantham grammar school, as
a boy, he was more interested in making mechanical devices
than in studying. His youthful inventions included a small
windmill that could grind wheat and com, a water clock run
by the force of dropping Water, and a sundial. He left school
when he was 14 to help his widowed mother to manage her
farm. But he spent so much time readingJie was sent back
to school.
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He entered Trinity College, Cambridge University, in
1661. He showed no exceptional ability during his college
career, and graduated in 1665 without any particular dis-
tinction. He returned to Cambridge as a fellow of Trinity
College in 1667.

Newton became professor of mathematics at Cambridge
in 1669. He lectured once a week on arithmetic, astronomy,
ge- ometiy, optics, or other mathematical subjects, He was
elected to the Royal Society in 1672. He became president of
the Royal Society in! 703 and was reelected annually until
his death. Queen Anne knighted Newton in 1705. He died in
1727 and was buried in Westminster Abbey..

Newton discovered how the universe is held together
through his theory of gravitation. He found that the force of
universal gravitation makesevery pair of bodies in the uni-
verse attract each other. The force depends on the amount of
matter in the bodies being attracted and the distance
between them. The earth’s pull is called the weight of the
body. He also proved that many types of motion are due to
one kind of force.

Newton concluded his investigation on gravity and
motion in 1665 and 1666. Nothing was heard of them for
nearly 20 years. Newton’s discoveries on the laws of motion
and theories of gravitation were published in 1687 in
Philosophiae Nat- uralis PrincipiaMathematica (Mathematical
Principles of Natural Philosophy). This work, usually called
Principia or Prin- cipia Mathematica, is considered one of the
greatest contributions in the history of science.

Newton’s discoveries in optics were equally spectacular.
He explained why bodies appear to be coloured. The discover-
ies laid the foundation for the science of spectrum analysis.
He published the results of his experiments and studies in
optics (1704). The study of light led Newton to consider con-
structing a new type of telescope in which a reflecting mirror
was used instead of a combination of lenses.

33



UNIT 7

Text 1. INSULATION AND INSULATORS

An Insulator, also called a dielectric, is a material that
resists the flow of electric charge. In Insulating materials va-
lence electrons are tightly bonded to their atoms. These mate-
rials are used in electrical equipment as insulators or insula-
tion. Their function is to support or separate electrical con-
ductors without allowing current through themselves. The
term also refers to insulating supports that attach electric
power transmission wires to utility poles or pylons. The first
electrical systems to make use of insulators were telegraph
lines; direct attachment of wires to wooden poles was found
to give very poor results, especially during damp weather.

Class insulator were used in large quantities. Amongst
the first to produce ceramic insulators were companies in the
United Kingdom. The invention of suspension-type Insulators
made high-voltage power transmission possible. Electrical In-
sulation Is the absence of electrical conduction. Electronic
band theory (a branch of physics) says that a charge will flow
if states are available into which electrons can be excited This
allows electrons to gain energy and thereby move through a
conductor such as a metal, if no such states are available, the
material is an insulator.

Insulators suffer from the phenomenon of electrical
breakdown. It is usually accompanied by physical or chemical
changes that permanently degrade the material’s insulating
properties. When the electric field applied across an insulat-
ing substance exceeds in any location the threshold break-
down field for that substance, which Is proportional to the
band gap energy, the insulator suddenly turns Into a resistor,
sometimes with catastrophic results.

Insulators are commonly used as a flexible coating on elec-
tric wires and cables. Since air is an insulator, no other sub-
stance is needed to keep power where it should be. High-voltage
power lines commonly use just air, since a solid (e.g., plastic)
coating would be impractical. However, wires which touch each

34



other will produce cross connections, short circuits, and fire
hazards. Insulating coatings help to prevent ail these problems.

In high voltage systems containing transformers and ca-
pacitors, liquid insulator oil is the typical method used for
preventing arcs. The oil replaces the air in any spaces which
must support significant voltage without electrical break-
down.

Insulators used for high-voltage power transmission are
made from glass, porcelain, or composite polymer materials.
Porcelain insulators are made from clay, quartz or alumina
and feldspar, and are covered with a smooth glaze to shed
water Insulators made from porcelain rich in alumina are
used where high mechanical strength Is a criterion Porcelain
has a dielectric strength of about 4-10 kV/mm.

Recently, some electric companies have begun convert-
ing to polymer composite materials for some types of Insula-
tors. Composite insulators are less costly, lighter in weight,
and have excellent hydrophobic capability. This combination
makes them ideal for service in polluted areas.

Higher voltage transmission lines use modular cap and
pin Insulator designs.

The wires are suspended in towns through a 'string' of
Identical disk-shaped insulators which insulators. The ad-
vantage of this design is that insulator strings with different
breakdown voltages, for use with different lint voltages, can
be constructed by using IL different numbers of the basic
units Also, if one of the insulator units in the string breaks, it
can be replaced without discarding the entire string.

Standard disk insulator units are 10 inches (25 cm) in
diameter and 15 cm in long, can support a load of 80-120
kN, have a dry flashover voltage of about 72 kV, and are rated
at an operating voltage of 10-12 kV. However, the flashover
voltage of a string is less than the sum of its component
disks.

Flashover voltage Is the voltage which causes a break-
down and conduct causing a flashover' arc along the outside
of the insulator. They are usually designed to withstand this
without damage.

Dirt, pollution, salt, and particularly water on the sur-
face of a high voltage insulator can create a conductive path
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across it, causing leakage currents. The flashover voltage can
be more than 50% lower when the insulator is wet. High volt-
age insulators for outdoor use are shaped to maximize the
length of the leakage path along the surface from one end to
the other (creepage length) to minimize these leakage cur-
rents. To accomplish this the surface is molded into a series
of corrugations or concentric disk shapes. Minimum creepage
distances are
20-25 mm/kV, but must be increased in high pollution or
airborne sea-salt areas.

Words to be learnt:

einsulate — (v) m30AUpPOBATE;

e insulator — (n) U30A9TOP; U30ASIITMOHHBIN MaTepUaa;

e attach - (V) npukpenadaTs; IPUCOETUHATD;

e suspension insulator — (n, n) mogBeCHO# HU30AITOD;

e conduction — (n) TPOBOAMMOCTD; IEPEeABUKEHUE DAEK-
TPOHOB;

e available — (adj) mocTymHBIN; MMEIOIIUHCI B HAAUYWUH,
TOOHBIH;

eband - (n) moaoca yacToT; Auanas3oH; 30Ha (YpoBHEH
9HEPruw);

e gap — (n) 3a30p; IPOMEKYTOK; PA3PbIB; HHTEPBAA;

e excite — (v) BO30Oy=KaaTh;

e suffer — (v) cTpagats; npereprieBaTsh;

e breakdown - (n) mToAOMKa; HEUCIIPABHOCTE;

e threshold — (n) nopor;

e flexible — (adj) saacTHYHBIN; AeTKO IIpuUcrocabAuBae-
MBIH;

e coating — (n) mOKpbITHE; OOANIIOBKA; HAHECEHHE 3allHT-
HOTO CAOS;

e present — (V) IIpegoTBpAaIllaTh; IPeSOXPaAHITE;

e capacitor — (n) KOHAEHCATOP; EMKOCTb;

earc — (n) oyra;

ereplace — (v) 3aMeHATh; 3aMeNIATh;

e porcelain - (n, adj) dapdop; papdopoBbI;

e alumina - (n) rANHO3€M; OKUCh aAIOMUHUS;

o feldspar — (n) moaeBo# mITIAT,

e flashover voltage (n, n) Tpo6GUBHOE HATIPSIKEHUE;

36



ewithstand — (v) IpoTUBOCTOATE; BBIAEPIKUBATH, COIIPO-
THUBASITHCH,

e leakage — (n) Teub; yTeuka;

e discard — (v) OpakoBaTh; BEIOpaChIBATD;

e creepage — (n) yredyka 1o IIOBEPXHOCTU HU30ASITOPA.

Exercise 1. Give the Russian equivalents to the follow
word combinations.

To separate electrical conductors: attachment of wires:
suspension-type insulators: insulating properties of materi-
als: electrical breakdown: flexible coating: high-voltage power
transmission lines: replacement without discarding.

Exercise 2. Find in the text the English equivalents for the
following word combinations.

[TonBecHOM M30A9TOP; THOKOE (9AACTUYHOE) [TOKPBITHE [AS
9AEKTPHUYECKUX IIPOBOAOB U Kabeaell; KOPOTKOE 3aMbIKAHUE;
IPEeOOTBPATUTb OAEKTPHUYECKYIO MOYyTY; IITHIPEBOH H30AATOD;
3aMeHa 0e3 BbIOPAKOBKH; IPOOHUBHOE HANIPSKEHUE; OAS BHEIII-
HEro MCIIOAB30BaHH; CBECTH K MHUHHMYMY YT€YKH TOKa; MH-
HUMAaAbHOE PaCCTOSIHUE YTEUYKU 10 IIOBEPXHOCTU U30ASITOPA.

Exercise 3. Complete the following sentences using the
words from the active vocabulary.

1. All terms definitions.

2. The work of conductors , their material.

3. The function of an insulator is , electrical conduc-
tors without allowing current through themselves.

4. Electrical insulation is , of electrical conduction.

5. Insulators suffer from the phenomenon of

6. Insulators are commonly used as a on electric
wires and cables.

7. The wires are suspended in towns through a “string” of
identical insulators.

Exercise 4. Skim the text and identify materials which can
be used for insulation. Describe any of them.

Exercise 5. Look through the text again and answer the fol-
lowing questions.

1. What is an insulator?

2. Where were first insulators used?
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3. What country was the first to produce ceramic insulators?

4. What is electrical insulation?

5. What happens when the insulator suddenly turns in-
to a resistor?

6. What kind of coating is used on electric wires and cables?

7. What is the typical method used for preventing arcs in
high-voltage systems containing transformers and capacitors?

8. What are the advantages of polymer composite materials?

9. What is the result of flashover voltage?

10. In which areas must minimum creepage distance be
increased?

Exercise 6. Read the text “Insulation Classes” and be ready
to discuss the requirements to the insulation of different appli-
ances.

All portable or hand-held electrical devices are insulated to
protect their user from harmful shock.

Class 0. These appliances have no protective-earth con-
nection and were intended for use in dry areas In most coun-
tries, the sale of Class 0 mains-voltage appliances is prohibited
today, as a single fault could cause an electric shock or other
dangerous occurrence

Class 1. Insulation requires that the metal body and other
exposed metal parts of the device is connected to earth via a
“grounding” wire which is earthed at the main service panel: but
only basic insulation of the conductors is needed.

Class 2. Insulation means that the device is double insu-
lated. This is used on some appliances such as electric shavers,
hair dryers and portable power tools. Double insulation requires
that the devices have both basic and supplementary insulation,
each of which is sufficient to prevent electric shock. Double in-
sulated appliances are marked with a symbol of two squares,
one inside the other.

A Class 3 appliance is low enough that under normal
conditions a person can safely come into contact with it without
risk of electrical shock.
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Text 2. LEV DAVIDOVICH LANDAU

Read the text and be ready to speak on:
a) Landau’s education; b) his work abroad; c) the Landau
school; d) Landau’s list.

Landau was born on January 22, 1908 to a Jewish
family in Baku, in what was then the Russian Empire. Lan-
dau’s father was an engineer with focal oil industry and
mother was a doctor. Recognized very early as a child prodigy
in mathematics, Landau was quoted as saying in later life
that he scarcely remembered a time when he was not familiar
with calculus. Landau graduated at 13 from gymnasium. His
parents regarded him too young to attend university, so for a
year he attended the Baku Economical Technicum. In 1922,
at age 14, he matriculated at Baku State University, studying
at two departments simultaneously: the department of Phys-
ics and Mathematics, and the department of Chemistry. Sub-
sequently he ceased studying chemistry, but remained inter-
ested in the field throughout his life.

In 1924, he mowed to the main centre of Soviet physics
at the time: the Physics Department of Leningrad State Uni-
versity. In Leningrad, he first made the acquaintance of genu-
ine theoretical physics and dedicated himself fully to its
study, graduating in 1927. Landau subsequently enrolled for
post-graduate study at the Leningrad Physico-Technical Insti-
tute, and at 21, received a doctorate. Landau got his first
chance to travel abroad in 1929, on a Soviet government
traveling fellowship supplemented by a Rockefeller Founda-
tion fellowship.

After brief stays in Gottingen and Leipzig, he went, to
Copenhagen to work at Niels Bohr’s Institute for Theoretical
Physics. After the visit, Landau always considered himself a
pupil of Niels Bohr and Landau's approach to physics was
greatly influenced by Bohr After his stay in Copenhagen, he
visited Cambridge and Zurich before returning to the Soviet
Union. Between 1932 and 1937 he headed the department of
theoretical physics at the Kharkov Polytechnical Institute.

During the Great Purge managed to leave for Moscow.
He was arrested on April 27, 1938 and held m an NKVD pris-
on until his release on April 29, 1939, after his colleague Py-
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otr Kapitsa, an experimental low-temperature physicist, wrote
a letter to Joseph Stalin.

On January' 7, 1962, Landau’s car collided with an on-
coming truck. He was severely injured and spent two months
in a coma. Although Landau recovered in many ways, his sci-
entific creativity was destroyed, and he never returned fully to
scientific work. His injuries prevented him from accepting the
1962 Nobel Prize for physics in person.

In 1965 former students and coworkers of Landau
founded the Landau Institute for Theoretical Physics, located
in the town of Chernogofovka near Moscow, and headed for
the following three decades by Isaak Markovich Khalatnikov.

Landau died on April 1, 1968, aged 60, from complica-
tions of the injuries from the accident. He was buried at No-
vodevichy cemetery.

Apart from his theoretical accomplishments, Landau
was the principal founder of a great tradition of theoretical
physics in Kharkov, Soviet Union (now Kharkiv, Ukraine),
sometimes referred to as the Landau school. He was the head
of the Theoretical Division at the Institute for Physical Prob-
lems from 1937 until 1962 when, as a result of a car acci-
dent, he suffered injuries which stopped him from making
further contributions to science. His students included Lev
Pitaevskii, Alexei Abrikosov, Arkady Levanyuk, Evgeny
Lifshitz, Lev Gor’cov, Isaak Khalatnikov, Boris L. Ioffe and
Isaak Pomeranchuk.

Lendau developed a comprehensive exam called the
“Theoretical Minimum” which students were expected to pass
before admission to the school. The exam covered all aspects
of theoretical physics, and between 1943 and 1961 only 43
candidates passed.

In Kharkov, he and his friend and former student,
Evgeny Lifshitz, began writing the Course of Theoretical Phys-
ics, ten volumes that together span the whole of the subject
and are still widely used as graduate-lewel physics texts.

The minor planet 2142 Landau discovered in 1972 by
Soviet astronomer Lyudmila Chernykh is named in his honor.
The lunar crater Landau is named in his honor.

Landau kept a list of names of physicists which he
ranked on a logarithmic scale of productivity ranging from O

40



to 5. The highest ranking. 0.5, was assigned to Albert Ein-
stein. A rank of 1 was awarded to ’historical giants' Isaac
Newton. Satyendra Nath Bose, Eugene Wigner, and the
founding fathers of quantum mechanics, Niels Bohr, Werner
Heisenberg, Paul Dirac and Erwin Schrodinger. Landau
ranked himself as a 2.5 but later promoted himself to a 2.
David Mermin, writing about Landau, referred to the scale,
and ranked himself in the fourth division, in the article <My
Life with Landau: Homage of a 4.5 to a 2».
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UNIT 8

Text 1. OUR ELECTRONIC WORLD

Electronics is the tool of today. It has given us radar,
automation, space vehicles . radio telescopes, and a host of
other inventions that have transformed our lives.

Electronics means putting electrons to work. An electron
is one of the particles in an atom, and travels at incredible
speed round the nucleus.

Also of the first importance are the facts that the elec-
trons has a negative charge, the nucleus a positive one.

Many devices are used in our life. For example, trans-
formers, transform or change one voltage to another, or per-
form other useful functions.

A transistor is a device made from semiconductor mate-
rial, e.g. a tiny slice of germanium or silicon. It allows a small
current (between base and emitter) to control a large current
(between emitter and collector). It is used in TV, in comput-
ers, and in many other devices

In cathode ray tubes, an electron beam is deflected by
electric or magnetic field, and passes over the face of the
tube. These tubes are employed in TV receivers, oscilloscopes
and other equipment.

Electronic devices can send us information from satel-
lites and space vehicles. Radio telescopes scan the heavens,
gathering information from satellites and space vehicles Radio
telescopes scan the heavens, gathering information from dis-
tances far beyond the range of visual observation.

Radar bounces radio signals off distant objects, and us-
es the echo to give information on their distance and direc-
tion. Sonar in ships uses sound-wave echoes for depth
sounding.

Solar cells produce current when they are illuminated,
giving power for space instruments. Light-sensitive diodes
and transistors respond to light-pulses, and control electrical
circuits by light. Other diodes produce light under the influ-
ence of an electric current. In fact, the skill of the electronics
engineer makes of electrons in motion an almost magical tool.
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The science of electronics has revolutionized science and
industry. It is bringing ever wider and faster changes. Com-
puters can digest masses of statistics almost on the instant,
or perform mathematical calculations with breathtaking
speed Electronic devices can soar with space vehicles through
unimaginable distances, can probe and examine and send
back pictures and reports from outer space. Everywhere elec-
tronics is at work — for example, in medicine, building, ac-
countancy, metallurgy, telecommunications, manufacturing,
industry - calculating, checking, testing, stopping, starting,
watching, etc.

Electronics is a fascinating world which electronics en-
gineers are eager to explore as they carry on their researches.

Words to be learnt:
vehicle — (n) cpencTBO nepeABUXKEHUd (JOCTaBKU);
incredible - (adj) HeBepOSATHBIN;
nucleus - (n) sapo aToma,;
charge — (n, v) 3apsg; 3apsa>KaThb;
semiconductor — (n) TOAYITPOBOAHHUK;
tiny — (adj) oueHbr MaA€HBKUIH; KPOIIIEYHbIH;
slice — (n) TOHKUH cAOH; AOMTUK,;
emitter — (n) U3Ayd9aTeEAD; SMUTTED;
collector — (n) KoAAeKTOpP, COOPHUK; TOKOCHUMATEAD;
ray — (n, v) Ay4; U3Ay9IaTh;

e tube — (n) TpyOKa; AEKTPOHHOAyYEBasl TPYyOKa; dAEK-
TPOHHAS AAMIIA;

e deflect — (V) OTKAOHATE; U3MEHATH HAIIPABAECHUE;
bounce — (v) 3mech OTCBIAATE;
distant — (adj) ormaseHHbIH; yaareHHBIH;
sound - (n, V) 3BYK, 3By4aTh; JaBaTh CUTHaA;
cell — (n) 2a. a3aeMeHT, GaTapeika;
circuit — (n) (aaexkTpHyecKasi) IIeMk;
influence — (n) Bo3neficTBUE; BAUSHUE;
instant — (adj) MTHOBEHHBIH.

Exercise 1. Give the Russian equivalents to the follow word
combinations.

To travel at incredible speed; negative charge; to transform
or charge one voltage to another; semiconductor material; cath-
ode ray tubes; beyond the range of visual observation; solar
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cells; to digest masses of statistics; to perform mathematical
calculations; to carry on researches.

Exercise 2. Complete the following statements by choosing
the answer which fits best.

1. An electron is one of the particles in an atom:

a) which travels at high speed within the nucleus;

b) which has no charge;

c) which moves very fast around the nucleus;

d) the mass of which is about one ten thousandth the size
of an atom.

2. A transistor is a device that:

a) can send us information from space vehicles;

b) allows a small current to control a large current;

c) transforms one voltage to another;

d) produces a current when it is illuminated.

3. Electronics has revolutionized science and industry be-
cause:

a) it means putting electrons to work;

b) it is a fascinating world which engineers are eager to
explore;

¢) it has given people a host of inventions and devices that
have changed their lives;

d) it can gather information from distances far eyond the
range of visual observation.

Exercise 3. Find in the text the English equivalents for the fol-
lowing word combinations.

KpomreuyHast maacTHHKa TepMaHUS HAM KPEMHHS; SA€K-
TPOHHBIA AyY OTKAOHSIETCS; MArHUTHOE IIOAE; PAIHMOCUTHAABI C
OTIAaA€HHBIX OOBEKTOB; COAHEYHble OaTapelKu; o4 BO3OeH-
CTBHEM BAEKTPHYECKOIO TOKA; PACCTOSHHUE U HAIIPaBACHHE; BbI-
pabaThIBaTh SAEKTPUIECKUH TOK.

Exercise 4. Identify ing-forms. Analyse them. (Whether they
are gerunds or participles).

Exercise 5. Look through the text again and answer the fol-
lowing questions.

1. Why is electronics the tool of today?

2. What electronic devices are described in the text?

3. What does a transistor allow to do?
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. Where are transistors employed?

. How are radars and sonars used?

. When do solar produce current?

How can electronic devices be used for for exploring space?
. Where is electronics at work now?

oo U A

Exercise 6. Put questions to the underlined words.

1. An electron travels at incredible speed round the nucleus.

2. A transistor is made from semiconductor material.

3. Radar bounces radio signals off distant objects.

4. Solar cells produce current when they are illuminated.

S. Computers can perform mathematical calculations with
extreme speed.

6. Electronics has revolutionized science and industry.

Exercise 7. Translate the text below in writing. Use the dic-
tionary if necessary.

In 1833 Michael Faraday reported that silver sulfide ex-
hibited a negative temperature coefficient of resistance An-
other interesting date is 1873, when a technical assistant of
W. Smith, testing underwater telegraph cables, found that the
high resistance he was using varied considerably according to
the amount of light falling on it.

The resistor was made of semiconductor selenium. And
so it was discovered that selenium conducts electricity better
in light than in darkness. The late nineteen twenties and
middle thirties saw the appearance of selenium power rectifi-
er. The nineteen thirties end early forties witnessed the devel-
opment of thermistors, several types of diodes, rectifiers and
photocells, and the greatly increased application of all these
devices. A real contribution to the study of semiconductor
physics has been made by the prominent Soviet and Russian
scientist academician A.P. Yoffe. It was in 1930 that Yoffe and
his co-workers started a systematic research of semiconduc-
tor physics. Yoffe put forward the supposition that semicon-
ductors could be used for the direct conversion of heat and
light into electric power.

Text 2. THOMAS ALVA EDISON
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Read the text and render it in English.

The date of Edison's invention was August 12, 1877. But it
was not until November 17 of that year news of it came to the
world in an article in a magazine ailed Scientific American' In
December, Edison gave a demonstration of his talking machine
in the office of the magazine and news of it spread very quickly.

The first phonograph was not at all like a record player
of our time. It not only looked very different, it both recorded
and played bade, so that in this sense it could be said to have
resembled the present — day tape recorder. It was a tinfoil
phonograph, which was put around a metal cylinder. By
turning a handle, the cylinder was made to rotate while a
needle cut a groove into the tinfoil.

Next Edison became interested in the invention of an
electric — light bulb for lighting streets and buildings by elec-
tricity instead of by gas.

First he learned that platinum wire, which would melt in
the open air and give a light of five candle — power would give
a light of twenty-five candle — power and bum a little longer in
an all — glass bulb. This vacuum bulb was Edison's first real
step towards his success.

It had taken Edison and his assistants thirteen month
toproduce the incandescent lamp.

Thomas Alva Edison was born on February 11, 1847, in
Milan, Ohio, USA. Tom was one of those children who are al-
ways asking «why?». If hi had an idea he had to try it.

At seven Tom entered school but left it after three
months, because the teacher thought that he was a dull boy.
His mother than became his teacher. The boy loved books
and had a wonderful memory. His mother gave him a book on
science and he began to study. It gave him ideas for all kinds
of experiments.

Edison began to work when he was twelve years old His
first job was a newspaper boy on a train.

Edison's inventions include the phonograph, or gramo-
phone, the megaphone, the cinematograph, the improved
lamp of incandescent light, many greatly improved systems of
telegraphic transmission and numerous other inventions.
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UNIT 9

Text 1. SILICON AND GERMANIUM

There are several hundred materials which have been
studied and identified as semiconductors. Among the semi-
conductors will be found some of the elements themselves,
such as silicon, germanium, selenium and boron. Many me-
tallic oxides, sulphides, arsenides and some other binary
compounds as well as variety of mixed metallic oxides are
semiconductors.

Germanium and silicon are known to be the moat im-
portant of present semiconductors. Silicon and germanium
are both fourth column elements having the diamond struc-
ture. Generally speaking, the two substance* are much alike.
But silicon has a smaller atomic weight and fewer extra nu-
clear electrons than germanium. This fact leads to a number
of differences in their properties. Whereas germanium is
bright silvery in appearance, silicon is darker in hue, alt-
hough polished specimens still have a metallic lustre.

The lattice constant of silicon is 5.430 A, somewhat
smaller than that ' of germanium. Its high melting point
(about 1420 °C) accounts for many difficulties to make it in a
pure form. Silicon turns out to have high chemical reactivity
at this temperature, so it is rather difficult to prevent impuri-
ties from contaminating the molten silicon.

Silicon has a smaller dielectric constant than germani-
um This has a definite effect on the electric properties. For
example, the ionization energy of silicon is larger than that of
germanium. Third- and fifth-column impurities in silicon
have an ionization energy of about 0.045 eV whereas the val-
ues for germanium are about 0.01 eV.

Since the ionization energies are greater in silicon than
in germanium this can be done at the temperatures of liquid
hydrogen it appears possible to obtain photoconductors when
silicon is doped with gallium and indium.

Silicon like germanium shows abrupt changes in its
properties when subjected to bombardment by electrons or
nuclear particles.
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Silicon and germanium are most widely studied from the
research point of view, partly because of their commercial im-
portance, partly because of their high purity, good crystal
structure, and interesting properties that they exhibit.

Words to be learnt:

e arsenid — (n) apceHu] (COeAMHEHNE MBIIIIESIKA C METAAAOM);

e semiconductor — (n) HOAYITPOBOHUK;

e diamond — (n, adj) pom6; pombGoBUAHBIN aaMas,;

e substance — (n) BemecTBoO; CyOCTaHIINS;

eextra — (adj) mo6aBOYHBIN; MOITOAHUTEABHBI;

e appearance — (n) BHEIIHUN BUJ;

e hue — (n) oTTEHOK; IIBET;

e polish — (n) moAaupoBaTh; MMANGOBATE;

e Jluster — (n) 6AeCK; raAgHeIT; AOCK;

e specimen — (n) o6pa3selr; IIPOOHBIH SK3EMIIALD;

e lattice — (n) pemeTka; ceTka;

emelt - (V) mIAaBUTH(CH); paclaaBAATh(Cd); pPacTBO-
pPATH(CH);

e melting point — TouKa 1AaBA€HUS;

e pure — (adj) uucThIi; 6ecIpUMeCHBIH;

e prevent — (V) mpenoTBpamaTh; IPeaoXpaHsITh;

e impurities — (n) mpuMecH; BKAIOYEHUE; 3aTPA3HUTEAH;

e contaminate — (v) 3arps3HsITh; 3apazkaTh;

e dope — (V) m06aBASITE; 3aIPaBAATE; AEAATH IIPUCAKY;

eabrupt — (adj) pe3kuii; BHe3amHbIH; KPyTOH; OOPBIBU-
CTBIH.

Exercise 1. Give the Russian equivalents to the follow
word combinations.

Binary compounds; the most important of present semi-
conductors; bright silvery in appearance; polished speciment;
a smaller atomic weight; darker in hue; when silicon is doped
with gallium and indium; commercial importance; high purity
and good crystal structure.

Exercise 2. Find in the text the English equivalents for the
following word combinations.

[lBa BelllecTBa O4YE€Hb IIOXOXKH; PA] Pa3AUYHN; IIPEenoT-
BpallaTh OT 3arps3HEHHS; OKa3bIBaTh OIIPEIeACHHOE BO3/eH-
CTBHE Ha; BBICOKasl TOYKa IIAABACHHS; PEe3KHe H3MEHEHHS,;
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KHUAKHUN BOAOPOM; KOrZa IOABEPraeTCs; B YUCTOM BHIE; pac-
IIAABA€HHBIN KPEMHUM.

Exercise 3. Agree or disagree with the following state-
ments.

1. Silicon differs fom germanium only in a smaller atom-
ic weight.

2. These substances are much alike.

3. Germanium has the same dielectric constant as silicon.

4. Germanium and silicon are considered to be the most
important of present semiconductors.

S. The ionization energies are greater in silicon than in
germanium.

6. Silicon is bright silvery in appearance.

7. Germanium and silicon have commercial importance.

Exercise 4. Identify the Infinitive Constructions in the text.
Translate these sentences.

Exercise 5. Render the following sentences in English.

1. KpemHuii 1 repMaHui O4€Hb IIOXOXKHU.

2. B To ke BpeMd CyLIeCTBYyeT HECKOABKO Pa3ANYHNHN B UX
OCHOBHBIX CBOHCTBax.

3. Kpemuuii 6oaee TyromaaBKHUM, YeM repMaHUi.

4. 'epmanuii obramaeT GOABIIIEH MUAAEKTPUYIECKOM KOH-
CTaHTOU, Y4eM KPEMHUH.

5. Y KpeMHUda aTOMHBIY BeCc MEHEBIIE, Y4eM y Te pMaHUsl.

6. M3yyeHne CBOMCTB KpeMHHUS U I'epMaHUsI OUYEHb BaiK-
HO C HCCA€IOBATEABCKOM TOYKH 3PEHUL.

7. KpeMHUH ¥ repMaHUN ITOKa3bIBalOT PE3KHE HU3MEHe-
HUd CBOHUX CBOMCTB, KOTZa UX OOMOapaupyIOT 3AE€KTPOHAMU
UAU SIA€PHBIMU YaCTHUIIAMU.

Exercise 6. Skim the text and compare he properties of
silcon and germanium:

a) Similar properties;

b) Different properties.

Exercise 7. Read the text below at home and find out what
factors influence conductivity and resistivity of semiconductors.
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CONDUCTIVITY OF SEMICONDUCTORS

Electrical conductivity of semiconductors is one of the
most varying of all physical properties.

The individual materials begin showing great variability
in resistivity according to the conditions of temperature, pres-
sure and the mixture of the component substances.

If a minute trace of gallium or arsenic (one part per bil-
lion) is added to pure germanium, its conductivity will be in-
creased by three orders of magnitude (nearly 1,000 fold) and
will rather make it suitable for using in transistors. A tiny far-
ther addition of the impurity can increase the conductivity
100,000 fold, converting germanium to a conductor. Similarly
silicon and metal oxides such as nickel and titanium dioxide
are lowered in resistivity by introducing of appropriate impu-
rities. Indeed nickel oxide, which is an insulator m the pure
state, is reduced in resistivity by 13 orders of magnitude by
adding only one per cent of helium. We know of great changes
being produced by changes in temperature.

Thus a semiconductor can be made a conductor by
heating it to a high temperature or it can be made an insula-
tor by cooling it to a low temperature In contrast, the resistiv-
ity of a pure metal is much less increased by heating and re-
duced by cooling.

In contrast, the resistivity of a pure metal is much leas
increased by heating and reduced by cooling.

In some cases the change is very abrupt. For example,
above 150 kelvin vanadium is a semiconductor, when it is
cooled its resistivity suddenly jumps and it becomes a good
insulator. Some semiconductors and insulators are extremely
sensitive to light Thus upon illuminating, their conductivity
may be several orders of magnitude higher than it is in the
dark. This phenomenon is called photoconductivity. How can
all these facts be explained? What principles account for the
great differences in conductivity between metals and insula-
tors, the peculiar properties of semiconductors? All these
questions, of course, could be answered. Many scientists are
trying to give definite answers, but still many problems re-
main to be solved.
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Text 2. PYOTR LEONIDOVICH KAPITSA

Read the text and render it in English.

Kapitsa was bom of Polish parents m the city of Kron-
stadt and graduated from the Petrograd Polytec hnical Insti-
tute in 1918. He worked for over ten years with Ernest Ruth-
erford in the Cavendish Laboratory in Cambridge. He was
made a Fellow of the Royal Society in 1929 and was the first
director (1930-1934) of the Mond Laboratory in Cambridge.
In the 1920s he originated techniques for creating ultrastrong
magnetic fields by injecting high current for brief periods into
specially constructed air-core electromagnets. In 1928 he dis-
covered the linear dependence of resistivity on magnetic field
for various metals in very strong magnetic fields.

In the 1930s he turned to low temperature research, be-
ginning with a critical analysis of the existing methods for ob-
taining low temperatures. In 1934 he developed new and orig-
inal apparatus (based on the adiabatic principle) for making
significant quantities of liquid helium.

In 1934, on a professional visit to the Soviet Union, his
passport was removed and he was not alloweCtP leave the
country. Kapitsa was required to form the Institute for Physi-
cal Problems, which be did with equipment which the Soviet
Government bought from the Mond Laboratory Cambridge
(with the assistance of Rutherford, once it was clear that Ka-
pitsa would not be permitted to return).

In Russia Kapitsa began a series of experiments to study
liquid helium, leading to the discovery in 1937 of its superflu-
idity (not to be confused with superconductivity). He reported
the properties of this new state of matter in a series of papers,
for which he was later awarded the Nobel Prize in Physics "for
basic inventions and discoveries in the area of low-
temperature physics". In 1939 he developed a new method for
liquefaction of air with a low-pressure cycle using a special
high-efficiency expansion turbine. Consequently, dining
World War II he was assigned to head the Department of Ox-
ygen Industry attached to the USSR Council of Ministers,
where he developed his low-pressure expansion techniques
for industrial purposes. After the war he turned to a ouite
new range of physical problems: he invented high power mi-
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crowave generators (1950-1955) and discovered a new kind of
continuous high pressure plasma discharge with electron
temperatures over 1,000,000 K.

Immediately after the war a group of prominent Soviet
scientists (incfading Kapitsa in particular) lobbied the gov-
ernment to create ft new technical university, the Moscow In-
stitute of Physic and Technology. Kapitsa taught there for
many years. From, 1957 he was also a member of the presid-
ium of the Soviet Academy of Sciences and until his death in
1984 was the only presidium member who was not also a
member of the Communist Party.

In 1978 Kapitsa won the Nobel Prize in Physics for the
work in low temperature physics. He  shared this prize with
Arno Allan Penzias and Robert Woodrow Wilson.

Kapitsa resistance is the thermal resistance (which
causes a temperature discontinuity) at the interface between
liquid helium and a solid.

A minor planet 3437 Kapitsa, discovered by Soviet as-
tronomer Lyudmila Georgievna Karachkina in 1982, is named
after him.
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