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BBEAEHHUE

Ha coBpeMeHHOM »9Tame pa3BUTHUS OOIIECTBa BCE OOJBIIYIO
aKTyaJIbHOCTh TMPHOOPETAeT HHOS3BIYHOE MPOdEeCCHOHAIBHOE OOIICHHE.
OO0ycnoBIeHHOE COIMATBHBIM 3aKa30M OOIIECTBA, OHO SIBIISETCS OJHOU U3
OCHOBHBIX COCTABJISIFOIIMX COJAEpKaHMs 00yUYEeHUs CTICIHAIUCTOB. B ¢Bs3n
C 3THUM 3aJa4d BY30BCKOI'O Kypca HMHOCTPAHHOIO SI3bIKa OIPEIESHTCS
KOMMYHHMKATHUBHBIMU U MO3HABATEJIbHBIMU MOTPEOHOCTSAMHU CIIELMATHCTOB
COOTBETCTBYIOIIETO MPOUIIS.

JlanHoe yueOHOe WU3gaHWE TMpEeAHA3HAUYEHO IS CTYICHTOB
¢buznyeckoro (hakyiabTeTa BBICHINX YYEOHBIX 3aBEACHUM THEBHOM (HopMbI
oOyueHus.

[lenp MeTOomWMYEeCKHMX  peKoMeHganmuii — chopmupoBaTh Yy
o0ydaromuxcs HaBIKM U YMEHUS PA3INYHBIX BUIOB UYTCHHS U TOBOPEHUS,
pa3BUTh CIOCOOHOCTH W3BJIEKaTh W HWHTEPIPETUPOBATH HH(MOPMAIIHUIO,
COJIEPIKaIIYIOCS B OPUTHHAIBHBIX MPO(HECCHOHANMBHBIX TEKCTaX, a TaKKe
OCYIIECTBIISITh PEUEBOEC B3aWMOJCHUCTBUE IS MOJIy4eHUs U OOMeHa
nHpopmarmeii. CoOOTBETCTBEHHO, OCHOBHOE BHHUMAaHUE B y9eOHOM M3/IaHUU
yaensiercsi paboTe ¢ TEKCTOM Kak HOCUTeNeM MHGOpMaluu U eAUHULIEH
JIeIOBOM KOMMYHMKAIIMH, a TakkKe BepOaTbHOMY O0ECIEUEHHIO PEUYeBOI0
B3aUMOJICUCTBUS B mpodeccuoHaIbHOU cdepe. DTO TpeanoiaraeT He
TOJIBKO a/IEKBaTHOE TIOHMMaHWE, HO M paCHIMPEHUE AKTUBHOTO U TACCUBHOTO
CJIOBApPHOT'O 3araca CTyJCHTOB:

VYyebHoe u3laHne cocTOUT U3 Tpex Tematudyeckux pasjaenon (Unit),
coJiepKalux MpodecCHOHAIBHO-OPUEHTUPOBAHHBIA TEKCTOBOM MaTepual
1 00beAMHEHHBIX 00Iel TeMaTHKoM. B KOHIle Kax10r0 paszena ecTh 010K
camokoHTponst (Self  Check). IlenenanpaBneHHblii MoAOOpP TEKCTOB,
OCHOBAHHBI HA MPUHIUIIE MAaKCUMAaJIbHOW JOCTYITHOCTH B CMBICIIOBOM M
SI3PIKOBOM OTHOINICHUH, TPHU3BaH CHOPMHUPOBATH y OOYYaEMBIX CHUCTEMY
0o0pa3oB W IOHATHHA, OTHOCSIIHUXCS K 0a30BBIM TNPOQPECCHOHATBHBIM
3HAaHUSAM. DTO AKTUBU3HUPYET MO3HABATENIbHYIO JIEATEIbHOCTh CTY/IEHTOB U
Oynmer  cmocoOCTBOBATH IPUOOIIICHUIO K  1npodeccruoHaIbHOM
KOHIEATYaJIbHONH CHCTEME M pPa3BUTHIO HABBIKOB NPO(PECCHOHAIBHOIO
COTPYAHMYECTBA HA MHOCTPAHHOM SI3bIKE.

PasnooOpa3Hblii TO3HABATENbHBIM W MH(POPMATHUBHBIA MaTepHal
METOTMYECKIX PEKOMEHAALNNA OPUEHTUPOBAH KaK Ha ayJUTOPHYIO, TaK U
HA CaMOCTOSITENTbHYIO pabOTy CTYACHTOB C MHOS3BIYHBIMU ayTEHTUYHBIMU
Tekctamu. OpraHm3anusi Marepuaga B y4eOHOM H3JaHUW Tpearojaraet
TaK)Ke pa3BUTHE TBOPUECKON aKTUBHOCTU OOYJArOIINXCS.



UNIT I. PHYSICS AND ITS BASIC CONCEPTS

Text 1. What is physics?

Exercise 1. Brainstorming. What associations does the word “physics”
call to mind? What does this science study? What do we need it for?

Exercise 2. Look through the derivatives of the words “physics” and
“science”. Complete the sentences below.

Pphysics physical Physicist

1. Glass breaking and water freezing are examples of ... changes.

2. A ... tries to understand what matter is and why it behaves the way it
does.

3. ... is the study of matter and energy and how they are related.

science scientific scientist

1. Our professor is a prominent ... .
2. Physics and mathematics are fundamental ... .
3. The students of our department take many ... courses.

Exercise 3. Define the part of speech of the following words and translate
them into Russian:

Nature — natural; experiment — experimental; theory — theoretical;
accurate — accurately; to observe — observation; to relate — relation; to
investigate — investigation.

Exercise 4. Read and memorize the following words.

phenomenon (pl-na) | [fi'nOminon (-no)]| | siBIeHUe (MH. SIBJICHHS)
motion [mov)n] JIBUOKECHUE

heat [hi:t] TEIIO, TEeTIOTA

sound [savnd] 3BYK, ITyM

electricity [1lek'trisit1] 3JIEKTPUUYECTBO
magnetism ['maegnitizom] MarHeTu3M

light [lait] CBET

research [rl'sgztf ] HAYYHOE HCCJIEIOBAHUE
branch [bra:nt] BETBb, OTPACIIb

matter [ maeto] MaTepusi, BEIIECTBO
energy [’engdzl] DHEprus




concept ['kOnsept] TIOHSITHE

to relate [r1'le1t] CBSI3bIBATh, YCTAHABINBATH
OTHOIIICHUE MEXY 4.-JTH00

particle ['pa:tikl] JacTHUIIa

nucleus (p/.-lei) ['nju:klhios (-la1)] PO (MH. siapa)

Exercise 5. Make sure you know all the words in the box. Read their
definitions and match the words with their definitions.

motion heat sound electricity magnetism . light
matter  energy  particle nucleus

1. Anything that has mass and volume.

2. The central and most important part of an atom.

3. A change in position relative to fixed object.

4. The ability to cause changes in matter.

5. An energy transferred between materials (or parts of a material) that
have different temperatures.

6. A very small piece of something.

7. The phenomenon of physical attraction for iron induced by a moving
electric charge of current.

8. Energy producing brightness.

9. Something that can be heard.

10. Energy created by moving charged particles.

Exercise 6. Read the passage about one of the most ancient sciences
about nature. Think of your title for it.

What is physics?

Physics is one of the most ancient sciences about nature. The word
“physics” takes its origin from a Greek word meaning nature, or natural
things.

Physics 1s the science studying various phenomena in nature:
mechanical - motion, heat, sound, electricity, magnetism and light.
Knowledge obtained from the study of physics is important in other
sciences, including astronomy, biology, chemistry and geology. There is
also a close connection between physics and practical developments in
engineering, medicine and technology. For example, engineers design
automobiles and airplanes according to certain principles of physics. Laws
and theories of physics have enabled engineers and scientists to put
satellites into orbit and to receive information from space probes that travel
to distant regions of the solar system. Research in physics has led to the use
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of radioactive materials in the study, diagnosis and treatment of certain
diseases. In addition, theories and principles of physics explain the
operation of many modern home conveniences, from vacuum cleaners to
videotape recorders.

Physics is divided into two great branches: experimental physics and
theoretical physics. Experimental physics is the science of making
observations and devising experiments which give us accurate knowledge
of the actual behaviour of natural phenomena. On the basis of experimental
facts theoretical physics formulates laws and predicts the behaviour of
natural phenomena. Every physical law is based on experiments and is
devised to correlate and to describe accurately these experiments. The
wider the range of experience covered by such a law, the more important it
is.

Physics is the science devoted to the study.of matter and energy. So,
the basic concepts in all physical phenomena are‘the concepts of matter and
energy. Physicists try to understand what matteris made up of. They seek
to learn how energy is produced, how it travels from place to place and
how it can be controlled. Physicists are also interested in how matter and
energy are related to each other and how-they affect each other over time
and through space.

Physicists study a very wide range of topics. Some physicists
investigate the tiny particles that make up matter. Others study the motion
of objects. Still other physicists explore the nucleus or seek new ways of
using light to communicate.

Exercise 7. The main idea of this passage is...:

1. ...to tell the readers-about the importance of physics nowadays.
2. ... to tell the readers that there is no need in physics nowadays.
3. ... to tell the readers about physics as a fundamental science.

Exercise 8. Answer the questions.

1. Is physics an ancient science? 2. Where does the word “physics”
take its-origin from? 3. What phenomena does physics study? 4. Does the
knowledge of physical phenomena important for the development of other
sciences? Show the connection of physics with other sciences. 5. What is
physics divided into? 6. What is experimental physics? 7. What does
theoretical physics do? 8. What are all physical laws based on? 9. What are
the basic concepts in all physical phenomena? 10. What do physicists
study?

Exercise 9. Work in pairs. Discuss the statements below. Say what you
think about them and ask your partner if he/she agrees or disagrees with
you.



1. Knowledge obtained from the study of physics is important in other
sciences.

2. There are no connections between experimental and theoretical physics.
3. Physicists study a very wide range of topics.

Exercise 10. Complete this summary of the passage.

The headline of the article is ... . The article is devoted to one of the
most ancient sciences about ... . Physics is the science studying various
phenomena such as ... . Knowledge obtained from the study of physics is
important in ... . Physics is divided into ... . This science is devoted to the
study of ... and ... . Nowadays physicists ... a very wide range of topics

Exercise 11. Discussion.

“My brother wants to learn physics. I believe that if physics is his
passion, he will be able to make a good career somewhere in this field, but
our parents don't approve of his choice; they think it's not-a much beneficial
choice for him. They'd rather see him a lawyer or something...How can we
convince them that career in physics can provide him with a successful
future?”

Exercise 12. Translate the following sentences into English in writing.

1. Bcs marepusi COCTOUT | M3 KPOUIEYHBIX YACTHI], Ha3bIBAEMbIX
(called) wmonexkynamu. 2. @OU3UKK ~ TUIAHUPYIOT OKCIEPUMEHTHl U
HaOMIOACHUS, YTOOBI TPOBEPUTH CBOM runote3sl. 3. Korma HayuHoe
yMo3akitoueHne  (conclusion) —CTAaHOBUTCS  OOIICTIPUHSATHIM,  OHO
Ha3bIBaeTCA 3aKOHOM wiM mpuHuunoM. 4. [loHstue ObUIO OOHAPYKEHO
OitnmreitHom  (Einstein). 5. VY4éHble MNOMyYMSid TOYHBIE JIaHHBIE B
AKCTIIEPUMEHTE.

Text 2. Matter

Exercise 1. Brainstorming. What are the basic concepts in all physical
phenomena? Can you give the definition of the word “matter”? What
properties and states of matter do you know?

Exercise 2. Give the plural forms of the following nouns. Mind your
spelling.

An object, a scientist, an atom, a particle, a proton, a neutron, a
property, a type, a phenomenon, a criterion, a nucleus, a medium, a datum.

Exercise 3. Read and memorize the following words.
‘ matter ‘ [ maeto] BEILIECTBO ‘




substance ['sUbstons] BEILIECTBO

object ['Obd31kt] peaIMeT, 00bEKT

inertia [1n2:]j0] WHEpLHUs

to resist [11'Z15t] COIIPOTHUBIISITHCS,

condition [kon'di/n] COCTOSIHHE, YCJIIOBHUE

quantity [k'wOntit1] KOJINYECTBO

weight [weit] BEC

state [steit] COCTOSIHHUE

gaseous ['geesjos] razo00pa3HbIi

liquid ["likwid] JKUJIKUAN

solid ['s0hd] TBEPBIN

cluster ['kl(5ta] CTYCTOK, CKOTUICHHUE
(dactuir)

glassy ['gla:si] CTEKJIOOOpa3HbI

physical property ['fizik(9)] 'prOpati] | puzugeckoe cBOMCTBO

chemical property | ['kemik(o)l'prpat1] | XUMHHECKOE CBOMCTBO

density ['densit1] IIJIOTHOCTH

volume ['vOljum] 00BEM

solubility [:s01jv'biloti] PacTBOPUMOCTD

conductivity [:kOnd [k 'tavet: ] MIPOBOJIUMOCTh

Exercise 4. Make sure you know all the words in the box. Read their

definitions and match the words with their definitions.

inertia

mass
density

weight
solubility

quark
conductivity

plasma

N —

. Quantitative measure of inertia.
. A gas_that contains approximately equal number of positive and

negative electric charges.

B w

¢ N

The ability of matter to conduct heat or electricity.
A property of matter by which it stays still or, if moving, continues
moving in a strait line unless it is acted on by a force outside itself.
The amount of mass for each unit of volume.
Gravitational force of attraction an object.

The ability of one kind of matter to dissolve in another.
A very small particle of matter.




Exercise 5. Use the correct form of the adjectives in brackets. Translate
the sentences.

1. Physics is one of the (ancient) sciences about nature. 2. The (wide)
the range of experience covered by a law, the (important) it is. 3. An atom
is the (small) quantity of an element. 4. (Little) clearly definable states of
matter are plasma, clusters and the glassy state. 5. A material body can only
move with a velocity (low) than that of light. 6. The rhythm of his clock is
(fast) than the rhythm of the clocks on the ground. 7. A small particle of
matter accelerated to 86 per cent of the speed of light has twice as (much)
mass as it does when it is at rest. 8. The visible universe is made up chiefly
of the two (light) elements: hydrogen and helium. 9. The (fast) the
molecules move, the (hot) the substance is.

Exercise 6. Read the information about matter and give the examples of
physical and chemical properties of matter.

Matter

Matter is the substance of which all things are made. All objects
consist of matter. The objects may differ widely from one another. But
they have one thing in common - ‘they all occupy space. Therefore,
scientists usually define matter as anything that occupies space. All matter
has inertia. This means that it resists any change in its condition of rest or
of motion. The quantity of matter in'an object is called its mass, but
scientists usually prefer to define mass as a measure of inertia. The earth's
gravitational attraction for a given mass gives matter its weight.

All ordinary matter is made up of atoms. An atom is the smallest
quantity of an element that can enter into chemical reaction to form a
compound. Atoms are composed of particles called protons, neutrons, and
electrons. Protons and meutrons, in turn, are made up of particles called
quarks.

The atoms form larger particles called molecules. Water consists of
molecules, each of which contains two atoms of hydrogen and one of
oxygen. Atoms and molecules are extremely small. If the molecules in one
drop of water were counted at the rate of 10 million each second, a person
would need about 5 million years to count them all.

Matter in bulk may have several states, the most familiar of which
are the gaseous, liquid, and solid states. Less clearly definable but also
referred to as states of matter are plasma, clusters, and amorphous
conditions such as the glassy state. Each such state exhibits properties that
distinguish it from the others.

Matter has two main types of properties - physical and chemical.

Physical properties. People recognize certain kinds of matter by
sight, smell, touch, taste, or hearing. We can recognize gold by color, sugar
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by taste, and gasoline by odor. These are examples of physical properties of
matter. Another such property is density, the amount of mass for each unit
of volume. Solubility (the ability of one kind of matter to dissolve in
another) and conductivity (the ability of matter to conduct heat or
electricity) are also physical properties. A physical change is a change in
matter that involves no chemical reaction. When a substance undergoes a
physical change, the composition of its molecules remains unchanged, and
the substance does not lose its chemical identity. Melting, evaporating;.and
freezing are three types of physical change. Physical changes include any
alteration in the shape and size of a substance. For example cutting,
grinding, crushing, annealing, dissolving, or emulsifying produce physical
changes. Still another physical change is sublimation, the change from a
solid to a gas.

Chemical properties of matter describe how a substance acts when it
undergoes chemical change. For example, a chemical property of iron is its
ability to combine with oxygen in moist air to form iron oxide, or rust.
Scientists call such changes in the composition of matter chemical changes.
The properties of the original substance are lost, and new substances with
new properties are produced. An example of a chemical change is the
production of rust (iron oxide) when«oxygen in the air reacts with iron.
Chemical changes may also result in physical changes. For example, when
wood (a solid) is burned, it is combined with oxygen gas to produce
gaseous carbon dioxide (CO2), liquid water, and solid carbon.

Exercise 7. Divide the textinto logical parts and give each part a suitable
title.

Exercise 8. Agree or disagree with the statements, using the following

phrases:

It seems to be right (wrong) ... To my mind ...

I'm afraid you are mistaken ... I (don't) believe that ...
I (can't) agree with the statement ... In my opinion ...

As far as 1 know ... It seems unlikely ...

1. All objects consist of matter. But they have nothing in common.

2. An atom is the smallest quantity of an element.

3. Atoms and molecules are not very small

4. The most familiar states of matter are the gaseous, liquid, solid and
amorphous.

5. Matter has two main types of properties - physical and chemical.
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Exercise 9. Work in pairs. Think of some questions to review the contents
of the text and give answers.

Exercise 10. Using the key words give a brief summary of the passage.

Exercise 11. Discussion.

“There is convincing evidence that most of the matter in the universe
is not visible. This invisible matter is called dark matter. Many scientists
believe that dark matter may not be composed of atoms, or even of
electrons, protons, neutrons, or quarks. Instead, it may be composed of yet
undiscovered types of particles”.

Find some information in scientific articles about dark matter
and discuss it in class.

Exercise 12. Translate the following sentences into English in writing.

1. Emé apeHerpedeckue ¢uiocodsl BbICKa3alud MNpeanojoxeHue (to
suggest) 0 TOM, 4TO J1000€ BEIIECTBO COCTOUT U3 MEJIbYAUIINX HEAESTUMBbIX
(inseparable) wactuir — artomoB. 2. OzkpeitHe (discovery) sBIICHUS
PaAMOAaKTUBHOCTH M pe3yjbTaThl OMBITOB Pesepdopna mnokazamu, UTO
aTOMBbI COCTOAT M3 3JEKTPOHOB, IPOTOHOB U HEUTpoHOB. 3. B 1963 r.
M.I'enn-Man u Jx.1Beir npemioxunu rumoresy (to offer a hypothesis) o
CYIIECTBOBAHMHM B TPHUPOJE YACTHIl, Ha3BaHHBIX KkBapkamu. 4. ['a3, B
KOTOPOM 3HAYHTENIbHAS YacTh ATOMOB HJIM MOJIEKYJI HOHH30BaHa (ionized),
Ha3pIBaeTCAd IUIa3MOM. 5. AMOpP(OHBIMU HA3bIBAIOTCS Tela, (PU3HUECKHE
CBOICTBa KOTOPBIX OJMHAKOBBI MO BceM HampasieHusM (in all directions).
[Tpumepamu amMmOop(HBIX TEI MOTYT CITYKUTh KYCKH 3aTBEPACBIICH CMOJIBI
(resin), ssHTaph (amber); U3aeaUs U3 CTEKIIA.

Text 3. Energy

Exercise 1. Brainstorming. Do the following classroom activities: drop a
ball to the floor, roll a toy car down a ramp. What did it take for each of
these actions to occur?

Exercise 2. Read and memorize the following words.

to give (off) ['g1v of] BBIJICJISITh, UCITYCKATh
to store [st:] COXPaHSITh

force [f0:s] cuia

to apply (to) E plal] pujiaraTh

distance ['dist(9)ns] paccTosiHue

direction [d(a)1'rek/n] HaIpaBJIeHHUEe
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to be equal to ['1:kw(9)]] paBeH

power ['pav9] MOIIHOCTb

to distort [dis'tO:t] nedhopMHUpPOBAThH

potential [pov'ten](0)]] MTOTEHIIUAJIbHBIN

kinetic [kai'netik] KMHETHYECKUI

thermal ['6o:m(9)1] TEPMUUYECKUH,
TEIIOBOM

nuclear ['nju:kho] AJIEPHBIN

joule [d3u:l] THKOYJTh

to convert [kon'va:t] TpaHc(HOpPMUPOBATh,
peBpallaTh

Exercise 3. Make sure you know all the words in the box. Read their
definitions and match the words with their definitions.

energy  force power work  potential energy joule

kinetic energy thermal energy . nuclear energy

e

N e A

A time rate of doing work.

A unit of energy.

A push or a pull on an object or a body.

The energy produced by splitting the nuclei of atoms and used to
produce electricity.

The ability to do work.

The use of force to produce a movement.

Heat energy.

A stored energy.

The energy of movement.

Exercise 4. Find Russian equivalents to the expressions with the word
“energy”.
A. To give off/to release energy; to store/to conserve energy; to produce

energy; to convert/to transfer energy; to use/to apply energy; to
absorb energy; to radiate energy; to consume energy, to waste
energy; to deliver energy.

. BI)IIIGJBITL OQHCPIUKO, IIOIJIOIAaTh OHCPIUIO, TCPATH OHCPIHUIO,

COXpaHSTh IHEPTUIO; MOTPEOIATH IHEPTUIO; MPOU3BOIUTH IHEPTHIO;
U3JIy4aTh YHEPTUIO; MIPEBPALIATh SHEPTHIO; UCIIOIb30BaTh YHEPTHUIO;
JOCTaBJISATh SHEPTHUIO.
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Exercise 5. Put the verbs in brackets into the correct tense and voice
Jform.

1. The law of conservation and transformation of energy (to
discover) in the middle of the 19th century. 2. Special credit in the
discovery of this law (to belong) to the German scientists Robert Mayer
and Herman Helmholtz and the British scientist James Joule. 3. The great
Russian scientist Mikhail Lomonosov (to discover) another law — the law
of conservation of mass — a hundred years before the discovery of the law
of conservation and transformation of energy. 4. Mechanical energy —
potential and kinetic — (to measure) in the same units as work. 5. In
nature, engineering and everyday life we can constantly observe how one
form of mechanical energy (to transform) into another: potential into
kinetic, and kinetic into potential. 6. The mechanical energy of water often
(to call) white coal. 7. For many centuries the energy of the wind or
running water (to use) to set in motion machines, such as mills. 8. Now
electric energy (to operate) machines at plants and factories, at collective
and state farms and (to set) in motion trams, trolley-buses, ships and so on.
9. Solar energy (to use) widely in the near future. 10. Today nuclear energy
(to use) in many branches of science and engineering.

Exercise 6. Read the passage about energy-and prove that it is one of the
most basic ideas of science.

Energy

All human life depends upon the energy in the universe. Most of the
energy on earth comes from the sun. It travels from the sun to the earth in
the rays that the sun gives off. The sun's rays are needed so that plants can
make food. The food that plants make is the food on which all the animals
in the world depend in order to live. Animals and human beings use the
energy found in food to operate their bodies and muscles. The sun's energy
is stored up in coal, wood, and oil, which people burn to do work for them.
The sun evaporates the water which falls as rain. This causes rivers to flow
and produces other energy that people can use.

Energy is one of the most basic ideas of science. All occurrences in
the universe can be explained in terms of energy and matter. But the
definition of energy is not at all simple since energy occurs in many
different forms, and it is not always easy to tell how these forms are related
to one another and what they have in common. One of the best-known
definitions of energy is the classical definition used in physics: Energy is
the ability to do work.

Physicists define work in a way that does not always agree with the
average person's idea of work. In physics, work is done when a force
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applied to an object moves it some distance in the direction of the force.
Mathematically, W=Fs, where W is the work done, F is the force applied,
and s 1s the distance moved. If either F or s is equal to zero, W is also equal
to zero.

People often confuse energy, power, and force. Force in mechanics is
any action that tends to maintain or alter the position of a body or to distort
it. In other words, it is a push or a pull on an object or body. Power in
science and engineering, is a time rate of doing work or delivering energy.

Energy may exist in potential, kinetic, thermal, electrical, chemical,
nuclear, or other various forms. All forms of energy are associated with
motion. For example, any given body has kinetic energy if it is in. motion.
A tensioned device such as a bow or spring, though at rest, has the potential
for creating motion; it contains potential energy because of its
configuration. Similarly, nuclear energy is potential energy because it
results from the configuration of subatomic particles in the nucleus of an
atom.

In the metric system, energy is measured in joules. One joule equals
the amount of work done by moving an object a distance of one meter
against the opposition of one newton of force.

Energy can be converted from one form to another in various ways.
Usable mechanical or electrical energy is, for instance, produced by many
kinds of devices, including fuel-burning heat engines, generators, batteries,
fuel cells, and magnetohydrodynamic systems.

Exercise7. Complete these sentences with the information from the text.
Put them in the right order.

. All occurrences in the universe can be explained in terms of ...

. It can be converted from ...

. Physicists define work ...

. All human life depends upon ...

. One of the best-known definitions of energy is ...

. Energy is measured in ...

. Force'in mechanics is ...

. Energy may exist in ...

01N LN bk~ W —

Exercise 8. Answer the questions.

1. Where does energy on earth come from? 2. Why do we need the
sun’s rays? 3. What is one of the most basic ideas of science? 4. The
definition of energy is not simple, is it? 5. What is the classical definition
of energy used in physics? 6. Give the definitions of force and power. 7.
What forms may energy exist in? 8. Are all forms of energy associated with
motion? Give examples. 9. How is energy measured in the metric system?
10. Can energy be converted from one form to another or not?
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Exercise 9. Find the key words and give a brief summary of the passage.

Exercise 10. Work in pairs. Read a short dialogue about energy-saving
and make up your own dialogues by analogy.

- Hi, Nick!

- Hi, Dan!

Yesterday we were taught how to conserve energy. I can say that I'm an
energy super saver. | turn off unneeded lights, use cold water instead of hot
when possible, I don’t leave the refrigerator door open and many other
things. And how do you save energy?- I turn off all-appliances when I
leave the room, open the curtains during a sunny day and use energy
efficient light bulbs.

Exercise 11. Discussion.

“Many people are interested in going green, but don’t know how to
start. There are so many ways that renewable and alternative energy
sources can protect the environment”.

Give the tips how to implement green energy strategies at home.

Exercise 12. Translate the following sentences into English in writing.

1. DHeprus (OT rped. energeia — ACUCTBUE, NEATEILHOCTH) — OOIIas
KOJIMYECTBEHHAs] Mepa Pa3IHYHbIX (OpM IBIKEHUS Martepuu. B Qusuke
COOTBETCTBEHHO PA3TUNIHBIM (PUZUUECKUM MPOIECCaM PA3TUIAOT IHEPTHUIO
MEXaHUYECKYI0, TEIUIOBYK), JJIEKTPOMArHUTHYIO, TIPaBUTALUOHHYIO,
anepHyro u T.A. 2.< Pabotra — KonuyecTBEHHas XapaKTepUCTUKA
npeoOpa3oBaHusi PHEpruv B (GU3MYECKUX TMpolreccax. Pabota cucrembl
MOJIOKUTENbHA, €CIIM <OHa OTHAeT OJHEPrui0, U OTPUIATENIbHA, ECIH
nonydaer. 3. Cwiia = BeNnMYrHA BEKTOPHASI U B KaXIblii MOMEHT BPEMEHHU
XapaKTepU3yeTcsl YNCAECHHBIM 3HAYCHUEM, HAPABICHUEM B MPOCTPAHCTBE
U TOYKON ~mpunoxenus. 4. MouHocTh — (Qu3uyeckas BeIUMYMHA,
U3MepsieMasi OTHOIICHHEM pal0OThl K MPOMEXKYTKY BPEMEHH, B TEUCHHUE
KOTOPOFO  OHA CoBepiieHa. Barrt — eguHuua momHoctH. S. JKoynb -
eAMHUIIA YHEPTUH, pabOTHl U KoruecTBa TernoTel CHU.
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5.

6.

Self Check

Where does the word physics take its origin from?

a) a Latin word b) a Greek word c¢) an English word
Physics is a science about ...

a) Physiology b) nature ¢) mechanics
Physics is divided into two great branches:

a) historical and economical b) atomic and electronic

c¢) experimental and theoretical
Physics is devoted to the study of ...

a) matter and energy b) matter and work ¢) matter and force
What are all physical laws based on?
a) theories b) concepts ) experiments

A property of matter by which it continues in its existing state of rest

or uniform motion in a straight line, unless that state is changed by an
external force.

7.

8.

9.

10.

1.

12.

13.

15.

a) force b) work ¢) inertia
All objects consist of ...
a) matter b) substance c) water
Matter in bulk may have several ...
a) statuses b) states c) forms
Matter has two main types of ... - physical and chemical.
a) properties b) states c¢)characteristics
The production of rust (iron oxide) is an example of ...
a) a physical change b)a chemical change c¢) both changes
A unit of energy.
a) watt b) joule ¢) ohm
What is the ability to do work?
a) energy b) electricity c) power
Any given body has ... energy if it is in motion.
a) potential b) thermal ¢) kinetic
14. All forms of energy are associated with
a) matter b) motion. c) time
People often confuse energy, power, and ...
a) force b) work c) job
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UNIT II. SCIENCE, TECHNOLOGICAL
PROGRESS AND SOCIETY

Text 1. The Nobel Prize

Exercise 1. Brainstorming. Who founded the Nobel Prize? When was it
founded? Where does it take place?

Exercise 2. Pay attention to the following word combinations. Pick out
sentences with these words from the passage and translate them into
Russian.

The Nobel Prize — HobGeneBckas mpeMusi;

The Nobel Memorial Prize in Economic Science < Ilpemus mamsitu HoGemnst
10 SKOHOMUKE;

The Nobel Foundation — HobeneBckuit ¢hoHs;

The Royal Swedish Academy of Sciences — KoponieBckasi akajeMusi HayK;
The Karolinska Institute — KopoieBCKUH MEIUKO-XUPYPrUUECKUN
WHCTUTYT;

The Norwegian Nobel committee — HoOeneBCK1il KOMUTET HOPBEKCKOTO
napJaMeHTa.

Exercise 3. Read and memorize the following words.

to award [o'w:d] MPUCYXIAaTh YTO-J1.;
HarpaxjaaTh 4YeM-JI.

to commemorate | [ko'memoreit] OTM€YaTh, MPa3JHOBATH

peace prize ['piis "praiz] PEMUS TI0 YKPEIICHUTO
MUpa

to take place ['teik 'pleis] CIIy4aThCsl, IPOUCXOIUTh

to select [s1'lekt] oTOUpaTh, BEIOUPATh

board of directors | ['b0:d ,ov COBET JUPEKTOPOB

'd(a)irektoz]

nomination [,nOm1'ne1)(a)n] BBICTABIICHUE, BbIIBUKEHUE
KaHJuaaTa

laureate ['10:r1t] jJaypear

significance [s1g'nifikons] BAXXHOCTb, 3HAYUMOCTh

to pioneer [,pa1a’nig] OBITh IEPBOOTKPHIBATEIIEM;

superfluid [,s(j)v:pa'fluiid] CBEPXTEKYUeCTh

strong interaction | ['strdn nto'reek/(o)n] | cubHOE B3amMoeiicTBHE

precision [pri'si3n spek TOYHas CIEKTPOCKOITHS

spectroscopy "tr0skopi]

blackbody [,bleek'bOd1] ¢u3. abCOIOTHO YEPHOE TEIIO
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groundbreaking ['gravndbreikiy] OOJIBIIION, 3HAYUTEIbHBIN
CCD (charge- ['tla:d3’kOpld di'vais] | mpubop ¢ 3apsI0BOi CBA3BIO
coupled device) (I13C)

Exercise 4. Mind the meanings of the following derivatives. Complete the
sentences below.
To discover— discovery — discoverer — discovered

1. These dinosaur remains were one of the most important ... of the
century. 2. Scientists around the world are working ... a cure for Aids. 3.
Alexander Fleming is the ... of penicillin. 4. Who ... America? 5. I was the
lucky ... of a very valuable painting. 6. Researchers in this field have made
some new important ... . 7. In 1974 Hawking ... that black holes give off
radiation. 8. The drug is not a new ... —it's been known about for years.

Exercise 5. Choose the right word.

1. The Nobel Prize is any of the prizes that are rewarded / awarded
annually by four institutions. 2. The money is taken from a fund established
under the will / want of Alfred Bernhard Nobel. 3. The first Nobel prizes
were given on December 10, 1901, the fifth anniversary of the death of the
founder / finder. 4. An additional award, the Prize for Economic Science in
Memory of Alfred Nobel, was setin / set up in 1968 by the Bank of
Sweden, and the first award was given in 1969. 5. Each award consists of a
gold medal and a diploma bearing / passing the winner's name and a sum
of money, the quantity /<amount depending on the income of the
foundation. 6. The collection / selection of the prize-winners starts in the
early autumn of the year preceding the awards. 7. A prize is either given
hole / entire to one person, divided equally between / among at most two
works, or shared jointly by two or three persons.

Exercise 6. Read the passage about the Nobel Prize and say in what
fields it is awarded.

The Nobel Prize

The Nobel Prize is an annual international monetary prize. The prize
was established by a Swedish chemist and the inventor of dynamite Alfred
Bernhard Nobel who left 31 million Swedish kronor.

Under his will the capital was to be invested by his executors in safe
securities and constitute a fund, the interest on which was to be annually
distributed in the form of prizes “to those who, during the preceding year,
shall have conferred the greatest benefit on mankind". The prize was to be
awarded in five fields: physics, chemistry, physiology or medicine,
literature, and peace. But in 1968 the Riksbank, the central bank of
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Sweden, created an economics prize to commemorate the bank's 300™
anniversary. This prize, called the Nobel Memorial Prize in Economic
Science, was first awarded in 1969. The bank provides a cash award equal
to the other Nobel prizes. The Nobel prizes are internationally recognized
as the most prestigious awards in each of these fields with the Prize in
Economics, which is commonly identified with them.

The first Nobel prizes were awarded on December 10, 1901, the fifth
anniversary of Nobel’s death. They are presented annually at ceremonies in
Stockholm, Sweden, and in Oslo, Norway, on this day. In Stockholm, the
king of Sweden presents the awards in physics, chemistry, physiology or
medicine, literature, and economic sciences. The peace prize ceremony
takes place at the University of Oslo in the presence of the king of Norway.
After the ceremonies, Nobel Prize winners give a lecture on a subject
connected with their prize-winning work. The winner of the peace prize
lectures in Oslo, the others in Stockholm. The-lectures are later printed in
the Nobel Foundation's annual publication, Les Prix Nobel (The Nobel
Prizes).

In his will, Nobel stated that the prizes for physics and chemistry
would be awarded by the Royal Swedish-Academy of Sciences, the prize
for physiology or medicine by the Karolinska Institute in Stockholm, the
literature prize by the Swedish Academy in Stockholm, and the peace prize
by a five-person committee elected by the Norwegian Parliament. After the
economics prize was created in 1968, the Swedish Academy of Sciences
has held the responsibility of selecting the winners of that award.

The fund is controlled by a board of directors, which serves for two-
year periods and consists of six members: five elected by the trustees of the
awarding bodies mentioned in the will, and the sixth appointed by the
Swedish government. All six members are either Swedish or Norwegian
citizens.

All the prize-awarding bodies have set up Nobel committees
consisting of three to five people who make recommendations in the
selection process. Additional specialists with expertise in relevant fields
assist the committees. The Nobel committees examine nominations and
make = recommendations to the prize-awarding institutions. After
deliberating various opinions and recommendations, the prize-awarding
bodies vote on the final selection, and then they announce the winner. The
deliberations and voting are secret, and prize decisions cannot be appealed.

A prize for achievement in a particular field may be awarded to an
individual, divided equally between two people, or awarded jointly among
two or three people. According to the Nobel Foundation’s statutes, the
prize cannot be divided among more than three people, but it can go to an
institution. A prize may go unawarded if no candidate is chosen for the
year under consideration, but each of the prizes must be awarded at least

19



once every five years. If the Nobel Foundation does not award a prize in a
given year, the prize money remains in the trust. Likewise, if a prize is
declined or not accepted before a specified date, the Nobel Foundation
retains the prize money in its trust.

The prize amounts are based on the annual yield of the fund capital.
In 1948 Nobel prizes were about $32,000 each; in 1997 they were about $1
million each. Since 2001 the grant has been 10,000,000 Swedish kronor
(approximately $1.4 million as of August 2009). In addition to a cash-award; each
prizewinner also receives a gold medal and a diploma bearing the winner's name
and field of achievement. Prizewinners are known as Nobel laureates.

The Nobel Prize in Physics requires that the significance of
achievements being recognized is "tested by time." In practice it means that
the lag between the discovery and the award is typically on the order of 20
years and can be much longer. For example, half of the 1983 Nobel Prize in
Physics was awarded to Subrahmanyan Chandrasekhar for his work on
stellar structure and evolution that was done“during the 1930s. As a
disadvantage of this approach, not all scientists live long enough for their
work to be recognized. Some important scientific: discoveries are never
considered for a prize, as the discovererssmay have died by the time the
impact of their work is realized.

Among the latest Nobel Prizes in Physics are:

2008 | 1) YOICHIRO NAMBU for the discovery of the mechanism of
spontaneous broken symmetry in subatomic physics.

2) MAKOTO KOBAYASHI and TOSHIHIDE MASKAWA for
the discovery of'the origin of the broken symmetry which predicts
the existence of at least three families of quarks in nature.

2009 | 1) CHARLES K. KAO “for groundbreaking achievements
concerning the transmission of light in fibers for optical
communication”.

2) WILLARD S. BOYLE and GEORGE E. SMITH “for the
invention of an imaging semiconductor circuit - the CCD sensor”.
2010 f{ANDRE GEIM and KONSTANTIN NOVOSELOV “for
groundbreaking experiments regarding the two-dimensional
material grapheme”

2011 | SAUL PERLMUTTER, the other half jointly to BRIAN P.
SCHMIDT and ADAM G. RIESS “for the discovery of the
accelerating expansion of the Universe through observations of
distant supernovae”.

2012 | SERGE HAROCHE and DAVID J. WINELAND "for ground-
breaking experimental methods that enable measuring and
manipulation of individual quantum systems"
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Exercise 7. Answer the following questions.

1. What is the Nobel prize? 2. Who established it? 3. What fields is
this award given in? 4. When and where is the Nobel prize commemorated?
5. What institutions award the Nobel prize? 6. What is the function of
Nobel committees? 7. How are prize-winners chosen? 8. How much is the
Nobel prize? 9. What is a disadvantage of choosing Nobel laureates?

Exercise 8. Be prepared to say a few words about:
» The founder of the Nobel Prize.
» The fields in which the Nobel Prize is awarded.
» The procedure of choosing a prize-winner.
» The latest Nobel Prizes in Physics.

Exercise 9. Here are the twentieth-century discoveries and inventions in
physics. Using the Internet, fill in the table. - The data in the table are
correct.

Data Contributors Discoveries and inventions
1900 | Max Planck
1911 | Ernest Rutherford

1929 the first cyclotron
1932 | James Chadwick

1946 the nuclear reactor
1947 the transistor

1952 | Edward Teller

1960 the first laser

1964 | Murray Gell-Mann
1971 | The Intel Corporation
1980 the compact disc
1983 the Internet

Contributors: Enrico Fermi, Philips Electronics N.V. and Sony
Corporation, Ernest Lawrence, Theodore H. Maiman, Bell Telephone
Laboratories physicists, Tim Berners Lee.

Discoveries and inventions: quantum theory, the neutron, the concept of
the "quark", the first microprocessor, modern theory of atomic structure,
the first hydrogen bomb.

Exercise 10. Work in pairs. Choose one of the discoveries from ex.9 and
persuade your friend that this discovery is the most significant in physics.

Exercise 11. Translate the following sentences into English in writing.
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1. HoOeneBckas mnpemuss — oOJHAa U3 HaumOoJiee MPECTHKHBIX
MEXIYHAPOJHBIX IPEMUN, NPHUCYXKAaeMasi 3a BbLAAIOUIMECS HAy4YHBIE
UCCJIEI0BAHMS, PEBOJIOLMOHHBIE H300pETEHMs] WM KPYIHBIA BKJIAJ B
KyJbTYpy WIH pa3BuTue odmectsa. 2. HoOeneBckue npeMun yupexxIeHbl B
cooTBeTcTBUM C 3aBemanueM Anbdpena HoOens. 3. CormacHo ero
3aBEIIAHMIO, OCTABIIMICS MOCe ero cMepTu KanuTan (31 MIIH. MIBEACKUX
kpoH) coctaBwi HoOGeneBckuit pona. 4. CornacHo 3aBemnianuto HoGens,
npeMus J0JHKHA MPUCYKAATHCS 32 OTKPBITUS, U300PETEHUS U JOCTHKEHUS,
CeJIaHHbIE B TOJ MPUCYXACHUS.S. PAll yUeHbIX yMUpaeT paHbllie, 4eM HX
OTKPBITHUS WIM M300pETEHUs MPOXOJIAT HEOOXOAUMYIO AJIsi MPUCYKICHUS
MIPEMHUU CIIPOBEPKY BPEMEHEM.

Text 2. X-rays

Exercise 1. Brainstorming. Who discovered X-rays? What kinds of X-
rays do you know? Where are they used?

Exercise 2. Read and memorize the following words.

X-rays ['eksreiz] yacmo pl. peHTT€HOBCKHUE JTy4H,
PEHTTCHOBCKOE M3TYUEHUE

cathode rays ['kaebovd 're1z] KaTOJIOBbIE YU

to emit [1mat] M3ITy4aTh, BBIACISTE (ceem,
mensio, 3anax u m. n.);
BbIOpAChIBATh

discharge tube [dls'tfa:dg Jtju:b] | rasopaspsiguas TpyOKa

visible ['vizaobl] BUJIUMBIH

ultraviolet ["[lltra'vaialit] yIbTPaPHUOICTOBBIN

nuclear fission | ['njuklio 'fi(o)n] | ssmeproe nenenue

angstrom ['@pstrom, aHICTpeM (edunuya onunst, 107°

"®enstrim] cm)

soft X-rays ['sOft 'eksreiz] MSATKUI PEHTTeH

hard X-rays ['ha:d 'eksreiz ] | xecTkuil peHTreH

opaque [ovpek] HEIPO3pavyHbIi; HE

POMYCKAIOIINK (cgem)
incident beam | [‘insidont 'bi:m] | mamarommii gy4

to diffract [di'fraekt] nudparupoBaTh, IPETOMIISITH
(1yuu)

crystallography | [,kristo’l0grofi] KpucTtautorpadus

spesimen ['spesimin] oOpa3el, IK3EeMILISIP

cast metal ['ka:st 'metal] JIUTON MeTaJll

detection [di'tek(o)n di 1) maTuuk
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device 'vais] 2) IETEKTOp
X-ray picture pEHTreHorpaMma

Exercise 3. Translate the following sentences into Russian paying
attention to negative constructions. Remember that in English two
negatives are not used in the same construction as in Russian.

1. The gamma rays do not carry a charge of electricity and are not
deflected by either an electric or a magnetic field. 2. The gamma rays are
undeflected. 3. Not knowing the exact size and shape of the ring we cannot
say what the exact function f (7) should be. 4. This never causes a violation
of the conservation of energy principle. 5. No actual source emits radiation
that is truly monochromatic. 6. No surface ever reflects all the light
incident upon it. 7. It is impossible to describe the shape of a wave front in
simple mathematical terms unless it is either plane or spherical. 8. Neither
change in temperature nor electrical excitation‘nor any change in physical
conditions affects the rate of decay of radioactive substances. 9.
Unfortunately no such calculation has so far been reported.

Exercise 4. Make sure you know all the words in the box. Read their
definitions and match the words with their definitions.

discharge tube fluorescence diffraction
X-rays emulsion nuclear fission

1. A type of radiation that can pass through objects that are not transparent
and make it possible to see inside them.

2. A tube filled with low-pressure gas that glows when it conducts
electricity at a given voltage.

3. The spontaneous or induced splitting of an atomic nucleus into smaller
parts, usually accompanied by a significant release of energy.

4. A substance on the surface of photographic film that makes it sensitive
to light.

5. The bending or spreading out of waves, e.g. of sound or light, as they
pass around the edge of an obstacle or through a narrow aperture.

6. The emission of electromagnetic radiation, especially light, by an object
or substance exposed to radiation or bombarding particles.

Exercise 5. Read the passage and name the main kinds and properties of

X-rays.

X-rays
23



Wilhelm Rontgen (1845 — 1923) was the first person to receive the
Nobel Prize in physics for his discovery of X-rays. Rontgen made his
discovery while investigating the effects of cathode rays that were
produced by electrical discharges through gases at low pressures (cathode
rays are electrons that are emitted from the negative electrode, or cathode,
of the discharge tube). Although many scientists had studied the properties
of cathode rays, Rontgen discovered an effect that had escaped these earlier
investigators — namely, that a surface coated with barium platinocyanide
placed outside a discharge tube would emit light (fluoresce) even when it
was shielded from the direct visible and ultraviolet light of the gaseous
discharge. He deduced that an invisible radiation from the tube passed
through the air and fluoresced the screen. He named these strange new rays
X-rays to indicate their unknown nature.

The immediate value of X-rays was great, particularly to medicine,
however, their importance was much greater to'the whole of physics and
natural knowledge, for the discovery of X-rays provided the key to many
branches of physics. This discovery was followed by a number of
unexpected discoveries like that of radioactivity in 1896, of the structure of
crystals in 1912, of the neutron in 1932,.of nuclear fission in 1938, and of
mesons between 1936 and 1947. Thisrevolutionary development includes
great theoretical achievements of synthesis like Planck's quantum theory in
1900, Einstein's special relativity theory in 1905 and his general in 1916,
the Rutherford-Bohr atom in 1913 and the new quantum theory in 1925.
X-rays are electromagnetic radiation ranging in wavelength from about
1/100 of an angstrom unit to.100 angstrom units. An angstrom unit equals
about 4/1,000,000,000 of an inch (0.00000001 centimeter). The shorter the
wavelength of the X-ray, the greater is its energy and its penetrating power.
Longer wavelengths, near the ultraviolet-ray band of the electromagnetic
spectrum, are known as:soft X-rays. The shorter wavelengths, closer to and
overlapping the gamma-ray range, are called hard X-rays. A mixture of
many different wavelengths is known as “white” X-rays, as opposed to
“monochromatic™ X-rays, which represent only a single wavelength. Both
light and X-rays are produced by transitions of electrons that orbit atoms,
light by the transitions of outer electrons and X-rays by the transitions of
mner electrons.

X-rays affect a photographic emulsion in the same way light does.
Absorption of X-radiation by any substance depends upon its density and
atomic weight. The lower the atomic weight of the material, the more
transparent it is to X-rays of given wavelengths. When the human body is
X-rayed, the bones, which are composed of elements of higher atomic
weight than the surrounding flesh, absorb the radiation more effectively
and therefore cast darker shadows on a photographic plate. Another type of
radiation, which 1s known as neutron radiation and is now used in some
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types of radiography, produces almost opposite results. Objects that cast
dark shadows in an X-ray picture are almost always light in a neutron
radiograph.

X-rays also cause fluorescence in certain materials, such as barium
platinocyanide and zinc sulphide. If a screen coated with such fluorescent
material is substituted for the photographic films, the structure of opaque
objects may be observed directly. This technique is known as fluoroscopy.
Another important characteristic of X-rays is their ionizing power, which
depends upon their wavelength. The capacity of monochromatic X-rays to
ionize is directly proportional to their energy. This property provides a
method for measuring the energy of X-rays. When X-rays are passed
through an ionization chamber, an electric current<is produced that is
proportional to the energy of the incident beam.

The principal uses of X-radiation are in the field of scientific
research, industry, and medicine.

X-rays have been used to analyze the arrangement of atoms in many
kinds of substances, particularly crystals. The atoms in crystals are
arranged in planes, with regular spacing between each plane. When a beam
of X-rays travels through a crystal, the planes of atoms act as tiny mirrors
that diffract the rays into a regular pattern. Each type of crystal has a
different diffraction pattern. Scientists have learned much about the
arrangement of atoms in crystals by studying the various diffraction
patterns. The study of how crystals diffract X rays is known as X-ray
crystallography. Scientists also use X-rays to help analyze the structure and
makeup of many complex chemical substances, such as enzymes and
proteins.

A number of recent applications of X-rays in research are assuming
increasing importance. Microradiography, for instance, produces fine-grain
images that can be enlarged considerably. Two radiographs can be
combined in a projector to produce a three-dimensional image called a
stereoradiogram. Color-radiography is also used to enhance the detail of X-
ray photographs; in this process, differences in the absorption of X-rays by
a specimen are shown as different colors. Extremely detailed and analytical
information ‘is provided by the electron microprobe, which uses a sharply
defined beam of electrons to generate X-rays in an area of specimen as
small as 1 micrometer (about 1/25,000 in) square.

In industry X-rays are used to inspect products made of various kinds
of materials, including aluminum, steel, and other cast metals. Radiographs
reveal cracks and other defects in these products that are not visible on the
surface. X-rays are also used to check the quality of many mass-produced
products, such as transistors and other small electronic devices. Some metal
detection devices work by means of X-rays. They include the scanners used
at airports to check for weapons in luggage.
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In medicine X-rays are widely used to make radiographs (X-ray
pictures) of the bones and internal organs of the body. Radiographs help
physicians detect abnormalities and disease conditions, such as broken
bones or lung disease, inside a patient's body. Dentists take X-ray pictures
to reveal cavities and impacted teeth.

Exercise 6. Complete the following sentences.
1. Wilhelm Rontgen received the Nobel Prize in physics for ... 2.

The value of X-rays was ... . 3. X-rays are ... . 4. Absorption of X
radiation depends upon ... . 5. The main properties of X-rays are ... . 6.
The use of X-radiation in the field of scientific research is ... . 7. In
industry X-rays are used ... . 8. In medicine X-rays are widely used ... .

Exercise 7. Work in pairs. Think of some questions to review the contents
of the text and give answers.

Exercise 8. Be prepared to say a few words about:
» The history of the discovery of X-rays.
» Different kinds of X-rays.
» The main properties of X-rays (fluorescence, ionization, X-ray
diffraction)
» Applications of X-rays in different fields.

Exercise 9. Skim the passage rapidly (2 min.) and answer the following
questions.
1. Did Becquerel observe in the experiment exactly what he expected
to see?
2. What three rays did the original beam split into?
3. What were these rays called?

In order to study the nature of the discovered radiation, Becquerel
arranged the following very simple experiment. He placed a small amount
of uranium. in a deep hole made in a lead block so that only a thin beam of
radiation emerged from the groove. He also placed a magnet over the block
in such a-way that the magnetic lines of force were running perpendicular
to the direction of the emerging beam. Under these conditions one could
expect three different results.

If the radiation emitted by uranium were short electromagnetic
waves similar to X-rays, no deflection should take place.

If, on the other hand, the radiation were fast-moving electric
particles, like the cathode and anode rays in J.J. Thomson’s tube, the beam
should be deflected to the left in the case of a negative charge and to the
right in the ease of a positive one. In Becquerel’s experiment all three
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things happened, and the original beam emerging from the hole split into
three parts. The part that consisted of particles carrying a positive charge
was named a-rays and was later proved (by Rutherford) to be a stream of
doubly ionized helium atoms, i.e. a stream of helium nuclei. The part
consisting of negatively charged particles, which turned out to be ordinary
electrons, was named (B-rays, whereas the undeflected beam formed by
short-wave electromagnetic radiation similar to X-rays received the name
of y-rays.

Exercise 10. Re-read the passage and say a few words about the three
kinds of radioactive rays.

Exercise 11. Give a headline to the text.

Exercise 12. Translate the following passage into English in writing.

JIo OTKphITHMA INPUPOJHOW pPaAMOAKTUBHOCTH B KoHLEe XIX B.
sIEPHBIE TIPOIIECCHI OCTABAIUCH HEU3BECTHBIMMU.

HcnyckaHne  W3IydYeHHs  ypaHOM, OTKpbiToe B 1896 .
A.bekkepenem, ObUIO TIEPBBIM SBJICHHEM SJIEPHOTO IMPOUCXOXKICHUS,
HaO0JII01aeMbIM YeTIOBEKOM. B TO BpeMsi ObLIM TOJBKO YTO OTKPBITHI
B.Pentrenom X-iayuu, co3jgaBaeMble KaTOAHBIMHM JIydaMu B TpyOKax, B
KOTOpbIX HaOmofanach Takxke CwibHas dayopecienius. A.llyankape
BBIJIBUHYJI THIOTE3Y, YTO UCITyCKaHUE X- JIydel MOXET OBITh CBS3aHO C
sapieaneM  (ayopectienniui.  A.bekkepenb, Kemas MPOBEPUTH  ITO
MPENOJIOKEHNUE, UCIIONIb30BA B KauecTBe (PIIyOpEeCUUPYIOIIUX BEIIECTB
COJIM ypaHa, MpUMEHSIBHIKECs B padoTax ero oruoM. OH 0O0HAPYXHUI, YTO
COJIM JICCTBUTEJILHO "MCITYCKAIOT H3JIyY€HHUE, CIOCOOHOE MPOU3BOAUTH
dboTtorpaduyeckoe JAEMCTBHE Yepe3 JUCTOK OymMaru W HOHHU3HUPOBATh
BO3JyX TOJ00HO PEHTTEHOBCKUM JIydaM, OJHAKO HCITyCKaHHUE JTOTO
U3JIy4eHUs HAOMIOAeTCS TakXe XOpolo U ¢ HedIyopecuUpyIMUMU
coeMHEeHUAMMU ypana. Mapu Kropu npeanpussiia n3y4eHUue 3TOro HOBOro
saBieHUss B Jekabpe 1897: oHa mpou3Bea HWOHU3AIMOHHBIM METOJIOM
TOYHOE M3MEPEHUE HMHTEHCUBHOCTH W3JIyYEHUs ypaHa M IOKaszajia, 4To
AHAJIOTUYHOE M3IIYYEHUE UCITYyCKAETCS TOPUEM.

Text 3. The Laser

Exercise 1. Brainstorming. Who built the first laser? What are the main
types of lasers?

Exercise 2. Read and memorize the following words.

| beam | [bi:m] | yu
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optical cavity

['Optik(9)] 'kaeviti]

ONTHUYECKHUN PE30HATOP

continuous beam

[kon'tinjuas]

HENPEPBIBHBIN ITYYOK

pulsed lasers

VIMITYJIbCHBIM JIa3€p

continuous-wave
laser

Ja3ep HeNpephIBHOTO
U3JIyYEHUs

solid-state laser

J1a3ep Ha TBEPAOM TelIE,
TBEPJOTEIBbHBIN JIA3€p

semiconductor laser

[,semikon'd[kto]

IIOJIYIIPOBOJHUKOBBIN JIa3ep

gas laser ra30BbIH J1a3ep

dye laser [dai] Ja3ep Ha KpacuTele, jJa3ep
Ha KPACHUTEISIX

crystal laser Ja3ep Ha KpucTaylie

diode laser ['daiovd] JIa3epHBIN JTUO1, IUOTHBIN

na3ep

infrared [,infro'red] uH(hpaAKPACHBIH

carbon dioxide laser | [’ka:b(o)n da1 | mazep Ha yrIeKuCIOM rase
'Dksaid]

to convert ['kOnvo :t] HpeoOpa3oBbIBATH

dissolved [di'zOlvd] PACTBOPEHHBIN

Exercise 3. Devide the following participles into two groups: participle 1

and participle I1.
Transmitted,

looking for,

called,

enclosing,

reflected, made,

enclosed, adjusted, information-catrying, opening, convinced.

Exercise 4. Make up word-combination.

Model: concerned with

discussing a theory

1. transmitted a. in eye
2. looking for surgery
3.  astructure b. in glass
4. areflected C. capacity
5. arod d. over
6. enclosed long distances
7. used €. light
8. infrared f. a
9. dissolved problem
10. the information-carrying  g. in a
liquid
h. beams
1. made of

a solid material

28




j.  enclosing the active medium

Exercise 5. Read the passage, name the types of lasers and be ready to
discuss their differences.
The laser

Laser is a device that produces a very narrow, powerful beam of
light. Some beams are thin enough to drill 200 holes on a spot as tiny as the
head of a pin. The ability to focus laser light so precisely makes it
extremely powerful. For example, some beams can pierce a diamond, the
hardest natural substance. Others can trigger a small nuclear reaction. A
laser beam also can be transmitted over long distances with no loss of
power. Some beams have reached the moon.

In 1960, the American physicist Theodore H. Maiman built the first
laser. His laser used a ruby rod as its active medium. At first, lasers had
few uses, and scientists often thought of them ‘as "a selution looking for a
problem." Today, however, lasers rank among the most versatile and
important tools in modern life.

A typical laser has three main parts. These parts are (1) an energy
source, (2) a substance called an active:medium, and (3) a structure
enclosing the active medium known as‘an optical cavity. The energy source
supplies an electric current, light, or-other form of energy. The atoms of the
active medium can absorb the energy, store it for a while, and release the
energy as light. Some of this light triggers other atoms to release their
energy. More light 1s added to the triggering light. Mirrors at the ends of
the optical cavity reflect the light back into the active medium. The
reflected light causes more atoms to give off light. The light grows
stronger, and part of it emerges from the laser as a narrow beam. Some
beams are visible. Others consist of invisible forms of radiation.

There are four main types of lasers. These types are (1) solid-state
lasers, (2) semiconductor lasers, (3) gas lasers, and (4) dye lasers.

Solid-state lasers use a rod made of a solid material as the active
medium. Substances made of crystals or glass are widely used. The most
common crystal laser contains a small amount of the element neodymium
(chemical symbol Nd) enclosed in an yttrium aluminum garnet (YAQG)
crystal. Ttis called an Nd:YAG laser. In some lasers, the neodymium 1is
enclosed in glass. Flash lamps are generally used to pump the active
mediums of solid-state lasers. Nd:YAG and Nd:glass lasers are used widely
in industry to drill and weld metals. They are also found in range finders
and target designators.

Semiconductor lasers, also called diode lasers, use semiconductors,
which are materials that conduct electricity but do not conduct it as well as
copper, iron, or other true conductors. Semiconductors used in lasers

include compounds of metals such as gallium, indium, and arsenic. The
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semiconductor in a laser consists of two layers that differ in their electric
properties. The junction between the layers serves as the active medium.
When current flows across the junction, a population inversion is produced.
Flat ends of the semiconductor materials serve as mirrors and reflect the
photons. Stimulated emission occurs in the junction region. Semiconductor
lasers are the most commonly used type of laser because they are smaller
and lighter and use less power than the other kinds. Their size makes them
ideal for use in CD and videodisc players and for - fiber-optic
communications.

Gas lasers use a gas or mixture of gases in a tube as the active
medium. The most common active mediums in gas lasers include carbon
dioxide, argon, krypton, and a mixture of helium and neon. The atoms in
gas lasers are excited by an electrical current in the same way that neon
signs are made to light. Gas lasers are commonly used in communications,
eye surgery, entertainment, holography, printing, and scanning. Many gas
lasers produce infrared beams. The most important one is the carbon
dioxide laser. It ranks among the most efficient and powerful lasers.
Carbon dioxide lasers convert 5 to 30 percent of the energy from their
energy source into laser light. Many other lasers convert only about 1
percent of the energy they get. Carbon dioxide lasers can produce beams
ranging from less than 1 watt to more than 1'million watts. They are often
used to weld and cut metals. They also are used as laser scalpels and in
range finders.

Dye lasers use a dye as the active medium. Many kinds of dyes can
be used. The dye is dissolved in a liquid, often alcohol. A second laser is
generally used to pump the atoms of the dye. The most important property
of dye lasers is that they are tunable - that is, a single laser can be adjusted
to produce monochromatic beams over a range of wavelengths, or colors.
Tunable lasers are valuable to researchers who investigate how materials
absorb different colors of light.

Today, the enormous information-carrying capacity of optical fibers
is opening a new era in home entertainment, communication, and computer
technology. Even so, researchers remain convinced that the most exciting
and revolutionary uses of lasers still lie ahead.

Exercise 6. Work in pairs. Begin the following sentences with the words:

I'wonder (if)... I’m interested to know ...
I want to know... It is interesting to know...
D’d like to know ... It is of great interest for me ...

Model: These data are reliable.
[ want to know 1if these data are reliable.
1. Laser is a device that produces a very narrow, powerful beam of light.
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2. What makes it extremely powerful? 3. Who built the first laser? 4. A
typical laser has three main parts. What are they? 5. There are four main
types of lasers. Name them. 6. Solid-state lasers use a rod made of a solid
material as the active medium. 7. Semiconductor lasers, also called diode
lasers, use semiconductors. 8. Gas lasers use a gas or mixture of gases in a
tube as the active medium. 9. Dye lasers use a dye as the active medium.
10. Where can we use lasers?

Exercise 7. Be prepared to say a few words about:
» The structure of the laser.
» The types of lasers and their differences.
» Fields of applications.

Exercise 8. Find the key words and give a brief summary of the passage.

Exercise 9. Discussion. You have learnt that laser can be focused to
produce great heat. Discuss in class how this property of laser light might
be used in medicine.

Exercise 10. Translate the following passage into English in writing.

IIpumeHeHue j1a3epos

[[Iupokoe mpuUMEHEHNE  JTa3epOB OOYCIOBICHO CBOMCTBAMHU HX
U3ITyYCHHUS] — MaJIOW PACXOAUMOCTBIO JIy4a, MOHOXPOMATHYHOCTHIO H
KOTEPEHTHOCTBIO M3TyUeHUS.

[TorymipOBOTHUKOBBIS JIA3€PhI UCIIOJIB3YIOTCSI B KaUYECTBE TPHUIICTIOB
PYYHOTO OPYXIHUS W yKa30K, B TMPOUTPHIBATENIAX KOMITAKT-JIUCKOB, KakK
MOIITHBIC MCTOYHUKU CBETa B Maskax. ['a30BbIc Ja3epbl MPUMEHSIOTCS B
reoIe3NIECKIX HUBEIUPAaX, JaJbHOMEpaxX U TEOJ0UTaX; B METPOJIOTHH —
KaK 3TaJOHbl YacTOThI M BPEMCHHM, JUISI 3alKMCH TojiorpamMM. Jlasepbl Ha
KpacHUTeNsIX M APYTUX pabounx cpefax MCIONB3YIOTCS I 30HIUPOBAHUS
atMocdepbl.. MoOIHbIE TEXHOJOTMYECKHE JIa3epbl Ha IMapax METAJIOB H
Mmoiekydrax. (B-ocHoBHOM Ha CO2) — st pe3ku, CBapku U 00padOTKU
MaTepuajioB. ODKCHUMEpPHbIE Jia3epbl TMPUMEHSIOTCS B MEIUIIUHE IS
TEpaneBTUYECKOTO BO3JCHCTBUS W XUPYPIHMUECKOrO0 BMEIIATEIHCTBA.
Jlazepsl UCTIONB3YIOT ISl OCYIIECTBICHUS TEPMOSICPHON peakiuu (T. H.
«HMHEPIHATBHBIN CTI0C00»), COPTUPOBKHA U30TOIMOB, B TOHKUX (DU3HUECKUX
1 XUMUYECUKHUX IKCIIEPUMEHTAX.
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Self Check

1. When were the first Nobel Prizes awarded?

a) 1968 b) 1901 c) 1969

2. Where are Nobel Prizes awarded?

a) in Stockholm b) in Oslo ¢) in Stockholm and Oslo

3. In what field is the Nobel Prize not awarded?

a) literature b) mathematics ¢) physics

4. Who examines nominations and makes recommendations to the prize-
awarding institutions?

a) the Nobel committees  b) a board of directors c) laureates

5. According to the Nobel Foundation’s statutes, how many people can’t
the Nobel prize be divided among?

a) l b)2 c)3

6. Whom were X-rays discovered by?

a) Isaac Newton b) Wilhelm Rontgen c) Albert Einstein

7. X-rays are measured in ... .

a) ohms b) newtons c) angstroms

8. Longer wavelengths, near the ultraviolet-ray band of the electromagnetic
spectrum, are known as ... .

a) soft X-rays b) hard X-rays c) “white” X-rays

9. The shorter wavelengths; closer to and overlapping the gamma-ray
range, are called ... .

a) soft X-rays b)-hard X-rays c) “white” X-rays

10. A mixture of many different wavelengths is known as ... .

a) soft X-rays b) hard X-rays c) “white” X-rays

11. Who built the first laser?

a) Albert Fert b) Theodore H. Maiman  c¢) Zhores [.Alferov

12. A typical laser has ... main parts.

a)2 b) 3 c)4

13. Thereare ... main types of lasers.

a)2 b) 3 c)4

14./What lasers use gas or mixture of gases in a tube as the active medium?
a) solid-state lasers b) dye lasers c) gas lasers

15. What lasers use a rod made of a solid material as the active medium?
a) solid-state lasers b) dye lasers c) gas lasers
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UNIT III. MODERN ISSUES, DISCOVERIES AND
TECHNOLOGIES

Text 1. Nuclear energy

Exercise 1. Brainstorming. What is nuclear energy? Where is it applied?

Exercise 2. Read and memorize the following words.

nuclear energy ['nju:kl1o ‘enad31] aTOMHas DHEeprus, sacpHas
SHEPTHUS

fission ['fil(a)n] pacuierjieHue, JeJeHue
aTOMHOTIO siipa IPU LIETHOU
peaKLHu

nuclear radiation | ['nju:klio ,re1d1 | siIepHoe U3TyueHHe

‘e1)(o)n]

exposure [1ks'pav39] BO3/ICICTBUE

radiation sickness | [,rerdi’e1)(o)n 'siknos] | sry4eBast 6omesHs

pollutant [pa'lu:t(o)nt] 3arps3HAIONINI areHT,

hazardous ['heezodos] OTACHBIN, PUCKOBAHHBIN

uranium ore [jua'reintom ‘[I:] ypaHoBas pyaa

mining ['mainin] no0bI4a, pa3padoTKa
MECTOPOKICHUS

disposal [dis'pavz(o)l] 3aXOpOHEHUE, COpAChIBAHUE

fuel cycle ['fjval 'saikl] TOTUIMBHBIN UK (peaKkTopa)

processing ['provsesin] 00paboTKa, nepepaboTKa

manufacturing [Lmanjv'fekt/(e)rin] | mpomssoacTeo

inspection [1n'spek((a)n] KOHTPOJIb

Exercise 3. Look through the derivatives of the word “nucleus”.
Complete the sentences below.
nucleus nuclei nuclear non-nuclear
1. Neutrons and protons are bound together in the .......... of an atom.

2. There has been a lot of criticism of the new
team from MIT used radio waves to excite the

power program. 3. A
of copper atoms in

their sample and measured exactly which frequencies were absorbed. 4.
The main cause of the complacency about future energy supplies was
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undoubtedly the emergence of ......... energy. 5. The repulsive force
within the ....... is enormous. 6. The agreement is the first postwar treaty to
reduce ......... weapons in Europe. 7. These define the ........ of a new
scientific and engineering discipline.

Exercise 4. Open the brackets using the gerund. Name the function of
the gerund in the sentence.

Model: Careers in nuclear energy cover a wide range of occupations
and fields as nuclear engineering, uranium (to mine) and (to process),
reactor (to manufacture).

Careers in nuclear energy cover a wide range of occupations
and fields as nuclear engineering, uranium mining and processing, reactor
manufacturing.

1. Scientists and engineers have found many uses for this energy, especially
in (to produce) electricity.

2. Instead of (to use) such fuels as coal or'oil, almost all reactors use
uranium.

3. These vessels have a reactor to create heat for (to make) the steam.

4. The (to fission) of 1 short ton of uranium fuel, for example, provides
about as much heat energy as the (to.burn) of 3 million short tons of coal or
12 million barrels of oil.

5. The problem of safely (to store) uranium wastes has not yet been solved.

6. Nuclear power plants produce energy by (to fission) U-235.

7. (To separate) the U-235 from the U-238 in these ores is extremely
difficult and costly.

8. The (to process) begins with the mining of uranium ore.

Exercise 5. Make sure you know all the words in the box. Read their
definitions and match the words with their definitions.

nucleus nuclear reactor wuranium radiation
fission power plant

1. A building or group of buildings where electricity is produced.

2. The central part of an atom that contains most of its mass and that carries
a positive electric charge.

3. The act or process of splitting the nucleus, when a large amount of
energy is released.

4. A large structure used for the controlled production of nuclear energy.

5. Using, producing or resulting from nuclear energy.
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6. A chemical element. It is a heavy, silver-white, radioactive metal, used
mainly in producing nuclear energy.

7. Powerful and very dangerous rays that are sent out from radioactive
substances.

Exercise 6. Read the passage and be ready to discuss the advantages and
disadvantages of nuclear energy.

Nuclear energy

Nuclear energy, also called atomic energy, is the most powerful kind
of energy known. It produces the tremendous heat and light of the sun and
the shattering blast of nuclear weapons. Nuclear energy results from
changes in the nucleus (core) of atoms. Scientists and engineers have found
many uses for this energy, especially in producing electricity. But they do
not yet have the ability to make full use of nuclear power. If nuclear energy
were fully developed, it could supply all the world's electricity for millions
of years.

Engineers have invented devices called nuclear reactors to produce
and control nuclear energy. A nuclear reactor operates somewhat like a
furnace. But instead of using such fuels-as coal or oil, almost all reactors
use uranium. And instead of burning in the reactor, the uranium fissions -
that 1s, its nuclei split in two. As a nucleus splits, it releases energy largely
in the form of heat. The fission of 1 pound (0.45 kilogram) of uranium
releases as much energy as the burning of 1,140 short tons (1,030 metric
tons) of coal.

Nuclear energy also powers some submarines and other ships. These
vessels have a reactor to create heat for making the steam that turns the
ship propellers. In addition, the fission that produces nuclear energy is
valuable because it releases particles and rays called nuclear radiation that
have uses in medicine, ‘industry, and science. However, nuclear radiation
can be extremely dangerous. Exposure to damaging amounts of radiation
can result in‘a condition called radiation sickness.

Almost all the world's electricity is produced by thermal and
hydroelectric power plants. Thermal plants use the force of steam from
boiling water to generate electricity. Hydroelectric plants use the force of
rushing water from a dam or waterfall. The great majority of thermal plants
burn fossil fuels, chiefly coal and oil, to produce the heat needed to boil
water. Fossil fuels developed from the remains of plants and animals that
died many millions of years ago. The remaining thermal plants fission
uranium to create heat.

Hydroelectric plants cost much less to operate than do fossil-fuel
plants. They are also cleaner than fossil-fuel plants, which produce much
air pollution. But few countries have enough natural water power to
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generate large amounts of hydroelectricity. Most countries therefore
depend mainly on fossil-fuel plants for their electric power.

The earth has only a limited supply of fossil fuels. Yet the worldwide
demand for electricity increases every year. Nuclear plants may thus
become more and more important. But today, they produce only about 16
per cent of the world's electricity.

Nuclear power plants have two main advantages over fossil-fuel
plants. (1) A nuclear plant uses much less fuel than does a fossil-fuel plant.
The fissioning of 1 short ton (0.9 metric ton) of uranium fuel; for example,
provides about as much heat energy as the burning of 3 million short tons
(2.7 million metric tons) of coal or 12 million barrels of oil. (2) Uranium,
unlike fossil fuels, does not release chemical or solid pollutants into the air
during use.

In spite of its advantages, nuclear energy has three main
disadvantages that have slowed the development of nuclear power in the
United States. (1) Nuclear plants cost more to build than fossil-fuel plants.
(2) Nuclear plants are potentially hazardous. To make them as safe as
possible, they must meet certain government regulations that fossil-fuel
plants do not have to meet. For example, a nuclear plant must satisfy
government authorities that it can quickly and automatically deal with any
kind of emergency. In addition, many Americans have opposed the
construction of new plants since a 1979 accident at the Three Mile Island
nuclear power plant near Harrisburg, Pa. (3) Uranium continues to produce
dangerous radiation long after it has been used up as a fuel for nuclear
energy. The problem of safely storing uranium wastes has not yet been
solved.

All large commercial nuclear power plants produce energy by
fissioning U-235. But U-235 makes up less than 1 per cent of the uranium
found in nature. More than 99 per cent of all natural uranium consists of U-
238. The two types occur together in uranium ores, such as carnotite and
pitchblende.  Separating the U-235 from the U-238 in these ores is
extremely “difficult and costly. For this reason, the fuel used in reactors
consists-largely of U-238. But the fuel has enough U-235 to produce a
chain reaction. Nuclear fuel requires special processing before and after it
is used. The processing begins with the mining of uranium ore and ends
with the disposal of fuel wastes. The entire process is known as the nuclear
fuel cycle.

Careers in nuclear energy cover a wide range of occupations and
require widely varying amounts of training. A high percentage of the jobs
require a college degree or extensive technical education. Many of these
jobs are in large research laboratories, which work to improve nuclear
processes and to lessen their hazards. Other careers requiring advanced
training are in such areas as uranium mining and processing, reactor
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manufacturing and inspection, power plant operation, and government
regulation. Many colleges and universities offer undergraduate and
graduate degrees in such highly specialized fields as nuclear engineering,
nuclear physics, and nuclear technology.

Exercise 7. Put into the right order.

1. How nuclear energy is produced.

2. Terms used in nuclear energy.

3. Careers in nuclear energy.

4. Advantages and disadvantages of nuclear energy.
5. The Role of Nuclear Energy in Power Production.

Exercise 8. Work in pairs. Answer the following questions.

1. What is nuclear energy? 2. Where is it applied? 3. What is used to
produce nuclear energy? 4. Do all reactors use uranium or radium? 5. What
is nuclear radiation? Why is it dangerous? 6. How is all the world’s
electricity produced? 7. What two advantages do nuclear power plants have
over fossil-fuel plants? 8. What is U-235? Why are scientists seeking a
replacement for it? 9. What careers are connected with nuclear energy?

Exercise 9. Give a brief summary of the passage.

Exercise 10. Skim the passage as fast as you can and choose the answer
that suits the following questions best.
1. Why are the two fragments ineffective in producing further fission
processes?

a) They do not carry enough energy.

b) They carry too high.electric charges.

c) They carry no charge at all.
2. What process is responsible for nuclear energy liberation?

a) uranium fission.

b) a secondary process accompanying nuclear fission.

c¢) breakup of a uranium nucleus.

In spite of the fact that each of the two fragments produced in the
fission of ‘a uranium nucleus carries about 100 Mev of energy, these
fragments are quite ineffective in producing further fission processes; this
1s due to the fact that the fission fragments carry a very high electric charge
and are consequently strongly repelled by the other uranium nuclei with
which they may collide. Thus, the discovery of uranium fission would not
contribute anything to the problem of the large-scale liberation of nuclear
energy if it were not for a secondary process that was found to accompany
nuclear fission.

It was discovered that apart from the two large fragments of the
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original nucleus, there are always several extra neutrons emitted in the
breakup. In the case of U*’ the average number of “fission neutrons”
formed 1s 2.5 per uranium nucleus. These fission neutrons formed in the
breakup of one uranium nucleus may collide with the surrounding uranium
nuclei and produce more fission and still more fission neutrons and if the
conditions are favourable, the breeding (pacmmpernHoe BOCIPOU3BO/ICTBO)
of fission neutrons goes crescendo as does the breeding of PL**®. Thus we
get a branching chain reaction (pa3BeTBieHHas uenHas peakuus) and in
practically no time all the nuclei of uranium in a given pile of this material
break up with the liberation of a tremendous amount of energy.

Exercise 11. Discussion.
“Nuclear power plants: their advantages and disadvantages over fossil-
fuel plants™.

Exercise 12. Translate the following sentences into English.

1. Snepnas (aTomHasi) SHEpPreTMka — BTO OTPACIb SHEPIEeTHKH,
UCIIONIb3YIONIAsl  AJIEPHYI0  DHEPrui0 < Uil  dJeKTpudUKaluu U
TersiopuKaum; o01acTb HAYKU U TEXHUKH, pa3padaThIBaoIiasi METOIbI U
cpelncTBa TMpeoOpa3oBaHUs SAEPHOW DJHEPruud B DJICKTPUUYECKYIO H
Ter1oBy0. OCHOBA SIEPHOI IHEPTETUKN —— ATOMHbBIE 3JIEKTPOCTAHIINH.

2. Tlo mporHo3am CHENHUATUCTOB, JOJS SIACPHON HHEPreTUKH B OOIIeH
CTPYKType BBIPAOOTKH 3JIEKTPOIHEPrHM B Mupe OyAeT HEenpepbIBHO
BO3pACTaTh IPHU YCIOBUU PEAIM3ALMHU OCHOBHBIX INPUHLMIIOB KOHILEILUN
0€30MacHOCTH aTOMHBIX SJEKTPOCTaHIMi. 3. I'JaBHbIE MPHUHIMIBI 3TON

KOHIIEMIIMA — CYILECTBEHHAS  MOJICPHU3AIMS COBPEMEHHBIX SIACPHBIX
PEaKTOPOB, YCUJIEHUE MEp 3AIIUThl HACEJIEHUS M OKPY’KAIOIIEH Cpellbl OT
BpPETHOTO TEXHOTCHHOTO BO3JICUCTBUS, MOATOTOBKA

BBICOKOKBAJIM(DUIMPOBAHHBIX KaJIpOB [UIsi ATOMHBIX 3JIEKTPOCTAHIIUH,
pa3paboTKa HaI€KHBIX XPAHWIUIL PAIMOAKTUBHBIX OTXOJIOB U JP.

Text 2. Silicon Valley

Exercise 1. Brainstorming. What is Silicon Valley? Why is it called so?
Who is the creator of Silicon Valley?

Exercise 2. Pay attention to the following words. Pick out sentences with
these words from the passage and translate them into Russian.

Silicon Valley - CunuxkoHoBas nonuHa, KpeMHueBas aojuHa (pailoH B
mrare Kanudopuus, CLLIA; TexHonapk, MUpOBOI IIEHTP KOMIBIOTEPHOUN U
AIEKTPOHHON UHYCTPHUH);
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Hewlett-Packard ~ Company -  xopmopamus ~ Hewlett-Packard -
MPOU3BOJIUTENb JJEKTPOHHOW W BBIYMCIUTENBHON TEXHUKH, a TaKkKe
MpUHAAJIeKAIAs € TOpropasi Mapka.

MIT — cokp. or Massachusetts Institute of Technlogy Maccauycerckuit
TEXHOJIOTUYECKU UHCTUTYT, OM-Al-Tu (CLLIA)

Exercise 3. Read and memorize the following words.

to spring up ['sprin’Cp] BO3HUKATH

software ['sOftwes] porpaMMHO€e 0OecleUeHue,
IPOTrPAMMEBI .

digital ['did31t(o)1] ndpoBoi

crucial to ['krv: J(9)1] KJIFOUEBOM; PEIIAOIITUI

to pursue research | [pa'sjv: r11'sa:f] POJOJIKATH UCCIIEIOBAHUE

start-up ['sta:t 'Lp] MyCK MPEIHpUATHs, 'cTapram”

(memaBHO co3maHHas pupma,
0OBIYHO UHTEPHET-KOMITAHWSI)

to integrate [Intigreit] COBMEINATh; OOBEIUHSTH;
WHTErPUPOBATh

radar jamming ['rerda: 'd3eemin] (| palHONOKALMOHHBIC TOMEXH

electronic [12:]ek’trOmk TEXHOJIOTHSI PaIU03JIEKTPOHHOTO

countermeasure ’kauntg-::j:::-mezg tekn | IPOTUBOJACUCTBUSA

technology 'Olod 1]

microwave ['maikroweiv anexktponuka CBY

electronics 12:]ek'tr0niks] (CBEpXBBICOKHE YaCTOTHI)

recipient [r1's1p1ont] MOJy4aTesb

to spearhead ['spiohed] BO3TJIABJIATH (YTO-JI.)

to grant leases ['gra:nt 'li:s1z] MIPEIOCTABUTh IPABO HA ApEHAY

to specialize in [’spel(o)laiz in] CHENUAIN3UPOBATHCA (B UEM-IL.,
Ha 4YEM-J1.)

Exercise 4. Find synonyms to the following words.

A. Intellectual, to derive from, company, emphasis, to switch, to
dominate, to owe, responsible, to pursue, to invest.
B. To change, to be obligated, mental, to fund, business, to carry out,

stress, accountable, to prevail, to come from.

Exercise 5. Fill in the right form of the Infinitive. Mind the particle “to”.

1. Other countries have attempted (create) their own “Silicon
Valleys.” 2. Terman set out (build) Stanford into a major centre of radio
and communications research. 3. He also encouraged students such as
William Hewlett and David Packard and Eugene Litton (establish) local
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companies. 4. Terman also invested in these “start-up” enterprises,
personally demonstrating his desire (integrate) the university with industry
in the region. He solicited military contracts for academic research (fund).
5. Such statistics are important, but they cannot (capture) the essence of the
Valley. 6. It cannot (erase) the fact that the region's economic power is a
product of its past as well as its present. 7. They have often failed (re-
create) elements that were crucial to the success of the original.

Exercise 6. Make sure you know all the words in the box. Read their
definitions and match the words with their definitions.

silicon semiconductor digital radar
software integrated circuit

1. A chemical element. It exists as a grey solid or.as a brown powder and is
found in rocks and sand.

2. Using a system of receiving and sending information as a series of the
numbers one and zero, showing that an electronic signal is there or is not
there.

3. An electromagnetic wave that is_shorter than a radio wave but longer
than a light wave.

4. A solid substance that conducts electricity in particular conditions, better
than insulators but not as well‘as conductors.

5. A small microchip that contains a large number of electrical connections
and performs the same_function as a larger circuit made from separate
parts.

6. The branch of science and technology that studies electronic currents in
electronic equipment.

Exercise 7. Read the passage, define its main idea and give your headline
toit.

Silicon Valley

Silicon Valley is an industrial region around the southern shores of
San Francisco Bay, California, U.S., with its intellectual centre at Palo
Alto, home of Stanford University.

Its name is derived from the dense concentration of electronics and
computer companies that have sprung up there since the mid-20th century,
silicon being the base material of the semiconductors employed in
computer circuits. The economic emphasis in Silicon Valley has now partly
switched from computer manufacturing to research, development, and
marketing of computer products and software.
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Early in the 20th century the area now called Silicon Valley was a
region dominated by agriculture and known as the “Valley of the Heart's
Delights” owing to the popularity of the fruits grown in its orchards. The
very name 1s synonymous with the rise of the computer and electronics
industry as well as the emergence of the digital economy and the Internet.
As such, Silicon Valley is also a state of mind, an idea about regional
economic development, and part of a new mythology of American wealth.
Other U.S. states and even other countries have attempted to create-their
own “Silicon Valleys,” but they have often failed to re-create elements that
were crucial to the success of the original.

If any single person is responsible for Silicon Valley, it is the
electrical engineer and administrator Frederick E. Terman (1900-1982).
While a graduate student at the Massachusetts Institute of Technology
(MIT; Ph.D., 1924), Terman saw how the faculty at Cambridge actively
pursued research as well as contact with industry through consulting and
the placement of students in corporations.

Terman set out to build Stanford into @ major centre of radio and
communications research. He also encouraged students such as William
Hewlett and David Packard (of the Hewlett-Packard Company) and Eugene
Litton (of Litton Industries, Inc .) to establish local companies. Terman also
invested in these “start-up” enterprises, personally demonstrating his desire
to integrate the university with industry in the region.

When the United States entered World War II in 1941, Terman was
made director of Harvard University's Radio Research Laboratory, which
was dedicated to producing radar jamming and other electronic
countermeasure technologies. At war's end he returned to Stanford as dean
of engineering, intenton transforming Stanford into a West Coast MIT.
First, he selected technologies for research emphasis; given his wartime
work on microwave radar, he began with microwave electronics. Second,
he solicited military contracts to fund academic research by faculty
members who had worked in microwave technology during the war.

By 1949 Stanford had become one of the top three recipients of
government research contracts, overshadowing all other electronics
departments west of the Mississippi River.

In 1951 Terman spearheaded the creation of the Stanford Industrial
(now Research) Park, which granted long-term leases on university land
exclusively to high-technology firms. Soon Varian Associates, Inc. (now
Varian Medical Systems, Inc.), Eastman Kodak Company, General Electric
Company, Admiral Corporation, Lockheed Corporation (now Lockheed
Martin Corporation), Hewlett-Packard Company, and others turned
Stanford Research Park into America's premier high-technology
manufacturing region. A mutually beneficial relationship developed:
professors consulted with the rent-paying tenants, industrial researchers
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taught courses on campus, and companies recruited the best students. The
park was Silicon Valley in miniature. As more firms moved to the region,
fueling demand for basic electronic components, technical skills, and
business supplies, many former high-technology employees started their
own companies. Long before the personal computer, the start-up was the
culture of the Valley.

In 1956 William Shockley, Nobel Prize-winning coinventor of the
transistor, established his new Shockley Semiconductor Laboratory in the
park.

Since the invention of the integrated circuit, Silicon Valley and
growth have been nearly synonymous. In 1959 there were roughly 18,000
high-technology jobs in the area. From 1992 to 1999 Silicon Valley added
more than 230,000 jobs (an increase of 23 percent) and accounted for
roughly 40 percent of California's export trade. To fill the growing need for
high-technology workers, particularly engineers, the United States relaxed
immigration quotas for aliens with special training, and the region
experienced a large influx of workers from India and China. Electronics,
computers, and computer software made the region's wealth. Such statistics
are important, but they cannot capture the essence of the Valley or the
history that has made such a remarkable place possible.

Most current residents see the Valley as a product of raw, naked
capitalism, a place where cubicle workers exist on a diet of fast food, where
venture capitalists drive luxury cars and specialize in particular types of
computer chips, and where bright young men and women can pitch their
ideas, obtain financial support, and wait for the initial public offering of
stock in their enterprise<to transform them from hard-working individuals
into hard-working millionaires. Yet even historical amnesia - an important
part of Valley culture, with its emphasis on the “new new thing” - cannot
erase the fact that the region's economic power is a product of its past as
well as its present, of military contracts as well as venture capital. Silicon
Valley i1s an-economically mature region whose childhood and adolescence
were paid for by U.S. tax dollars.

Exercise 8. Work in pairs. Answer the questions. Begin your answers
with the words:

To my mind... To my knowledge...
From my point of view... As far as I know...
In my opinion... As far as I can judge...

1. What 1s Silicon Valley? 2. Where is it situated? 3. Early in the

20th century it was called the “Valley of the Heart's Delights”, wasn’t it? 4.

Have other countries attempted to create their own “Silicon Valleys” or

agricultural areas? 5. Who was the creator of Silicon Valley? 6. Which
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companies were the first in Silicon Valley? 7. What was the sphere of
Terman’s interest? 8. What was made by Shockly? 9. How many jobs were
accounted in Silicon Valley? 10. Where were the workers from? 11. Why is
Silicon Valley state of mind or way of living too?

Exercise 9. Find the key words and give a brief summary of the passage.

Exercise 10. Discussion.
You are the participant of the international congress. Be ready with the
presentation “Contemporary Silicon Valley”.

Exercise 11. Translate the following sentences into English in writing.

1. CunukoHOBas TOJIMHA - KPYIIHAsi IPOMBIIIIJICHHAS] KOHYypOaIus B
kanudopuuiickoir nonuHe Canta-Knapa, k wory ot CaH-@®paHIucko ¢
CaMOM BBICOKOM B MHpPE KOHUEHTpPAUHUEW HNPEAHPHUATHN DSJIEKTPOHHOU
MPOMBIIIJIEHHOCTH. 2. B CUIIMKOHOBOM JI0JIMHE ACUCTBYIOT CBBIIIE 3 THICSY
¢bupM. COTHM U3 HHUX BBINYCKAIOT KOMIBIOTEPHI, OKOJIO THICSYU
CHECHUAIU3UPYIOTCS Ha TpOorpaMMHOM oOecrieueHuu. 3jech padoTaroT
okoino  40%  aMepuUKaHCKUX  HMHXKEHEpOB, 3aHAThIX B  cdepe
UHGOPMAIIMOHHBIX  TexHonorud. 3. Texuomoruum W TPOAYKIHUA
CHIMKOHOBOM JOJIMHBI B KOPOTKHIL CPOK M3MEHUIIM MUD, 4 caMa OHa cTaja
HapHUIATENIbHBIM TOHATHEM M O0pa3lOM ISl MOJpaKaHUS BO MHOTHUX
ctpanax. 4. Hauano CuiamkoHOBOM AoJMHE OBLIO MmojokeHo B 1951, korna
Burie-tipe3usienT Crandopackoro. yauBepcuteta Open Tepman, ¢ menbio
yaydlieHus: (PUHAHCOBOTO 'TOJIO0KEHUS, Hadall cAaBaTh B JOJTOCPOUYHYIO
apeHay NpUHaJJIeXKallle YHUBEPCUTETY 3eMelibHble ydacTku. YUepe3 nBa
necatuietuss CUIMKOHOBAsE JIOJMHA TMpEBpaTWiach B MHUPOBOW ILIEHTP
AIEKTPOHUKH.

Text 3. The Large Hadron Collider

Exercise 1. Brainstorming. What do you know about the Large Hadron
Collider? When was it launched? Was it a success?

Exercise 2. Pay attention to the following words. Pick out sentences with
these words from the passage and translate them into Russian.

The Large Hadron Collider (LHC) - BombI10#i aip@® HHBINH KOJUIA Haep

the European Organization for Nuclear Research (ot ¢hp. Conseil
Européen pour la Recherche Nucléaire, CERN) - EBpomneiickuii coBet
SIIEPHBIX UCCIIEIOBAaHUMN

The Higgs boson - 60301 Xurrca

Exercise 3. Read and memorize the following words.
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collider [ko'Taids] KoJutaiaep, (yCKOpHUTeabHas)
YCTaHOBKA Ha BCTPEYHBIX MYUYKaX
makeup ['meik[p] COCTaB, CTPOEHUE, CTPYKTypa
gluon ['glu:On] TJIFOOH (nepeHoCcuux
83aUMOOEUCMBUSL MEHCOY K8APKAMU)
split [split] 1) paciienienue, packaJiblIBaHUE
2) pa3psbIB, pacKoJj
Big bang Bosib1110ii B3pbIB (HaYaIbHAS CTAANS
pacmpenusi BeenenHoit)
particle ['pa:tikl ok | yckopuTenb 3apsiKEHHBIX YACTHII,
accelerator 'seloreito] YCKOPHTEND YaCTHI]
to collide [ko'laid] CTaJIKMBATbHCSI; COYIapATHCS
particle beam ['pa:tikl My4O0K YaCTHI]
'bi:m]
TeV THB (Tepa’aeKTPOHBOJIBT)
to fire ['fa10] 30. 3aIyCTUTh
clockwise ['klOkwaiz] 1. IBMOKYILHMIACS TI0 YACOBOW CTPETIKE
2. TI0 4YaCOBOM CTpeJIKe
counterclockwise | [,kavnta 1. ABMXKy1IMIiCS MPOTUB YaCOBOM
'klOkwaiz] CTPEJIKA
2. IPOTUB YaCOBOW CTPEIKH
trial runs ['tra1ol 'r[Inz] | KcHepUMeEHTalIbHBIE PaOOTHI
stream [stri:m] TTOTOK
circuit ['so:kit] 3aMKHYTOE MPOCTPAHCTBO, 00JIACTb,
UK
cryogenics [kraiov (du3KKa HU3KUX TEMIIEpaTyp
'dzemks]
quench [kwent|] 1) ramenue
2) OBICTPOE OXJIAKICHUE
shutdown ['/Ctdavn] OCTaHOBKA, OTKJIIOUCHHE,
BBIKJTIOUCHUE

Exercise 4. Mind the meanings of the following derivatives. Complete the
sentences below.
To collide— collision — collider — colliding

1. Research at Fermilab is performed by directing a high-energy
beam of particles at a stationary target, or by ... beams of protons and
antiprotons. 2. The LHC will also be used ... lead (Pb) heavy ions with a
collision energy of 1,150 TeV. 3. The LHC physics program is mainly
based on proton—proton ... . 4. The world's largest particle ... passed its
first major tests by firing two beams of protons in opposite directions. 5.
One of the drawbacks of ...-beam systems is that actual interactions
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between particles are relatively rare. 6. Scientists would be able to conduct
... for their experiments within a few months. 7. The paths of the beams
will cross, and a few protons will ... . 8. The Large Hadron Collider is the
world's largest and highest-energy particle accelerator, intended
opposing particle beams.

Exercise 5. Translate the sentences paying attention to the construction
Complex Subject.
Model: A new discovery is believed to contribute to the development of
physics.

Ilonazarom, 9T0 HOBOE OTKPBHITHE BHECET BKJIAJ B PA3BUTHE (DU3HUKHU.
1. That power station is known to be situated on the Angara River. 2. These
devices are considered to be very effective. 3. Many books are known to be
published in our country every year. 4. You are supposed to graduate in
four years. 5. Radium is said to be very radioactive. 6. This device was
known to have been designed in that laboratory. 7. His invention is
considered to be of great importance. 8. The ‘sun 1s known to represent a
mass of compressed gases. 9. The new tocket is expected to go into
operation next year. 10. This type of rocket is believed to have many
advantages. 11. For a long time the atom was thought to be indivisible. 12.
The helium atom was found to have two electrons.

Exercise 6. Make sure you know all the words in the box. Read their
definitions and match the words with their definitions.

collider makeup quark  gluon clockwise
counterclockwise .. beam  shutdown the big bang

1. The way in which the parts or ingredients of something are put together:
composition.

2. A theoretical elementary particle without mass, thought to be involved in
binding the subatomic particles quarks together.

3. A line of light, electric waves or particles.

4. In the opposite direction to the movement of the hands of a clock.

5. The actof closing a factory or business or stopping a large machine from
working, either temporarily or permanently.

6. A particle accelerator in which two beams of particles moving in
opposite directions are made to collide.

7. A very small part of matter (= a substance).

8. The single large explosion that some scientists suggest created the
universe.

9. Moving around in the same direction as the hands of a clock.
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Exercise 7. Read the passage and say why this discovery is of great
interest to physicists.
The Large Hadron Collider

The Large Hadron Collider (LHC) is described as the biggest physics
experiment in history. Smaller colliders have been used for decades to
study the makeup of the atom. Less than 100 years ago scientists thought
protons and neutrons were the smallest components of an atom's nucleus,
but in stages since then experiments have shown they were made of still
smaller quarks and gluons and that there were other forces and particles.
But now scientists aim to recreate conditions of a split after the big bang,
which they theorize was the massive explosion that<created the universe
and hope that the LHC will help them to understand the makeup of the
universe.

The Large Hadron Collider is the world's largest and highest-energy
particle accelerator, intended to collide opposing particle beams, of either
protons at energy of 7 TeV per particle, or lead nuclei at an energy of 574
TeV per nucleus. It was built by the European Organization for Nuclear
Research (CERN) with the intention of testing various predictions of high-
energy physics. It is funded by and built in collaboration with over 10,000
scientists and engineers from over-100 countries as well as hundreds of
universities and laboratories. The total cost of the project is expected to be
4.6 billion Swiss francs (€3 billion) for the accelerator and 1.1 billion Swiss
francs (€700 million) for the CERN contribution to the experiments.

The collider is designed to push the proton beam close to the speed
of light, whizzing 11,000 times a second around the tunnel. The CERN
experiments could reveal more about "dark matter," antimatter and possibly
hidden dimensions of space and time. It could also find evidence of the
hypothetical particle —the Higgs boson — which is sometimes called the
"God particle" because it is believed to give mass to all other particles, and
thus to matter that makes up the universe.

The upcoming experiments at the Large Hadron Collider have
sparked fears among the public that the LHC particle collisions might
produce doomsday phenomena: the collision of protons could eventually
imperil the Earth by creating micro-black holes, subatomic versions of
collapsed stars whose gravity is so strong they can suck in planets and other
stars. But CERN examined these concerns and concluded that the
experiments at the LHC present no danger and that there is no reason for
concern. The American Physical Society, the world's second largest
organization of physicists, also confirmed the conclusion.

The first beam was circulated through the collider on the morning of
10 September 2008 in Geneva, Switzerland. CERN successfully fired the

protons around the tunnel in stages, three kilometres at a time. The particles
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were fired in a clockwise direction into the accelerator and successfully
steered around it at 10:28 local time. The LHC successfully completed its
first major test: after a series of trial runs, two white dots flashed on a
computer screen showing the protons travelled the full length of the
collider. It took less than one hour to guide the stream of particles around
its inaugural circuit. CERN next successfully sent a beam of protons in a
counterclockwise direction, taking slightly longer at one and a half hours
due to a problem with the cryogenics, with the full circuit being completed
at 14:59.

On 19 September 2008, a quench occurred in about 100 bending
magnets in sectors 3 and 4, causing a loss of approximately six tonnes of
liquid helium, which was vented into the tunnel, and a temperature rise of
about 100 kelvins in some of the affected magnets. Vacuum conditions in
the beam pipe were also lost. Shortly after the incident CERN reported that
the most likely cause of the problem was a faulty electrical connection
between two magnets, and that — due to the time needed to warm up the
affected sectors and then cool them back down to operating temperature —
it would take at least two months to fix it. The analyses confirmed that the
incident was indeed initiated by a faulty electrical connection. A total of 53
magnets were damaged in the incident.and were repaired or replaced during
the winter shutdown.

TimelineDate Event

2008-09-10 CERN successfully fired the first protons around the
entire tunnel circuit in stages.

2008-09-19 Magnetic . quench occurred in about 100 bending

magnets in sectors 3 and 4, causing a loss of
approximately 6 tonnes of liquid helium.

2008-09-30 First "modest" high-energy collisions planned but
postponed due to accident.

2008-10-16 CERN released a preliminary analysis of the incident.

2008-10-21 Official inauguration.

2008-12-05 CERN released detailed analysis.

November 2009 | The LHC will resume operation at 3.5 TeV.

End of 2010 The LHC will be shut down and work will begin on it

to allow it to operate at 7 TeV.

The LHC will resume operation in November 2009 initially at 3.5
TeV and once a significant amount of test data has been gathered will be
increased to 5 TeV. At the end of 2010 the LHC will be shut down and

work will begin on it to allow it to operate at 7 TeV.
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Exercise 8. Work in pairs. Agree or disagree with the statements, using
the following phrases:

It seems to be right (wrong) ... I'm afraid you are mistaken ...
I (can't) agree with the statement ...  On the contrary ...

I (don't) believe that ... To my mind ....

In my opinion ... As far as I know...

Nowadays it is considered that ... As it is known ...

1. The Large Hadron Collider is the world's largest particle collider.

2. The purpose of the LHC is to understand the makeup of the universe.

3. The LHC is expected to prove the existence of the Higgs boson.

4. Scientists feared that the collision of protons could eventually lead to the
big bang.

5. The launching (3amyck) of the LHC was a success.

Exercise 9. Answer the following questions.

1. The Large Hadron Collider is the biggest physics experiment in
history, isn’t it? 2. What were early ideas of the makeup of the atom? 3.
What is the LHC? 4. Who funded the LHC? 5. How much does it cost? 6.
What is the LHC believed to prove? 7. Do people fear the experiments at
the LHC? Why or why not? 8. Was the experiment a success?

Exercise 10. Be prepared to say a few words about:
» The LHC as the biggest physics experiment in history.
» The stages of the LHC experiment.

Exercise 11. Discussion. Prove that the experiment with The Large
Hadron Collider is rather important for modern science.

Exercise 12. Translate the following sentences into English in writing.

1. DKcIepUMEHTHI IT0KA3aJIM, YTO PO aTOMA COCTOUT U3 KBAPKOB U
IJIFOOHOB. ‘2. YueHble HaaeroTcs, 4T0 BAK MOMOXET MOHATH CTPOECHME
BCEJICHHOW W HAWJET J0KAa3aTeJIbCTBO CYIIECTBOBAHUS THIIOTETUYECKOU
JacTHUIIbL - 6030Ha Xurrca. bo3oH HecTabuiieH U UMeeT OOJIBIITYIO0 Maccy. 3.
BAK — yckopurtenb 3apsOKEHHBIX YacTHUL Ha BCTPEYHBIX IIy4Kax,
IIPEJIHA3HAYEHHBIA U1 pa3roHa IMPOTOHOB U TSKENBIX HOHOB (MOHOB
CBHHLIA) U U3y4YEHUS NPOAYKTOB X coynapenuid. 4. BAK nopoaun crtpaxu
cpein OOIIECTBEHHOCTH, TaK KakK JIIOAW IOJarajd, 4TO CTOJKHOBEHHE
YacTHI] BBI3OBET sIBJIEHHE KOHUIA cBeTa. 5. 10 ceHTsaOps ObUT npou3BeacH
opuIManbHBIA 3aMyCK KoOJJIai[epa. 3alylleHHbId Iy4YOK MPOTOHOB
YCIIEIIHO IPOLIEN BECH IEPUMETP KOJUIAMAEPA 110 YaCOBOU CTPEJIKE.
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Self Check

1. Nuclear energy is also called ... .

a) heat energy b) atomic energy c) light energy

2. What devices are invented to produce and control nuclear energy?
a) nuclear bombs  b) nuclear power stations  ¢) nuclear reactors
3. What substance do nuclear reactors use?

a) coal b) uranium c) oil

4. What do uranium fissions release?

a) nuclear radiation b) pollutants ¢) nuclear weapon
5. Almost all the world's electricity is produced by ... power plants.
a) thermal b) hydroelectric ~ ¢) thermal and hydroelectric
6. Silicon Valley is situated in ... .

a) the USA b) Belarus c¢) the UK

7. Silicon Valley is called so because ... .

a) there is much silicon there.

b) there are many electronics and computer companies there.

c) there are many valleys there.

8 . ... is responsible for Silicon Valley.

a) Frederick E. Terman

b) William Hewlett and David Packard

c) Eugene Litton

9. Who established a new Semiconductor Laboratory in the park?

a) Eugene Litton  b) Frederick E. Terman ¢) William Shockley
10. What invention helped Silicon Valley to develop and grow?

a) transistor b) integrated circuit c) a personal computer
11. What is The Large Hadron Collider (LHC)?

a) the world's-largest and highest-energy particle accelerator

b) the world's largest power station

c) the world's largest satellite

12. The smallest components of an atom's nucleus are ... .

a) protons and neutrons b) quarks and gluons c) quarks and protons
13. What is the main aim of the LHC?

a) help the scientists to understand the makeup of the universe.

b) to investigate quarks and gluons

c) to push the proton beam close to the speed of light

14. When did the experiment start?

a) on 10 October 2008

b) on 19 September 2009

c) on 19 September 2008
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15. Was the first attempt of the LHC a success ?

a) yes

0 %0 N
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11.

12.

b) no
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