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PART |
UNIT1
FUNDAMENTAL PHYSICAL CONCEPTS
HPEATEKCTOBBIE YIIPA’KHEHUSA
1) Ilpouumaiime u nepegedume ciedyroujue UHMEPHAYUOHATbHBLE CLOBA:

atom /'@tom/, characteristics /karokto'ristiks/ chemist /kemist/,
electron /1'lektron/, element /'elimont/, form /fo:m/, gas /gas/, gaseous
/'ge13jas/, group /gru:p/, mass /mas/, molecule /'molokjul/, structure
/'strakt{o/, physics / 'fiziks /, philosophy /fi'losofi/, proton /prouton/,
reality /r1'&lit1/, physics / 'fiziks /, crystal /’kristl/.

2) IIpouumanme u 3anomrume ciredyrowue anenutickue ciosa. CpasHume
UX C PYCCKUMU CNOBAMU, UMEIOWUMU MOM JHCE KOPEHb.!

concept /'konsept/ HOHATHE (Cp. KOHIICTIIIN)
contain  /kon'tein/ COJIEpKaTh (Cp. KOHTEHUHED)
container /kon'teino/ KOHTEHHEp

identify  /ar'dentifar/  ycranaBmmBaTh (Cp. MACHTHPHUITMPOBATS)
identification /a1 dentifi'keifon/ ycranoBieHue (cp. uaASHTU(PUKAIIKS)

object /'obdzikt/ npeaMeT (cp. 0OBEKT)
pack /'peek/ yIaKOBBIBATh (Cp. AKOBATh)
packing /'pakin/ yIaKoBKa

3) Ilpouumatime credyrowue ciosa, Hatoume ux 8 mexkcme u_3anoOMHUme
3HAYeHUue:

according to COTJIACHO Y-J1, TIO

air BO3YyX

angle yroJ (mamem.)

amount 7., v. KOJIUYCCTBO, BEJIUYHMHA; JOXOJIHTH JI0...
call Ha3bIBaTh
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change n.,v.

charge
common
compound
consist of
con'vert
define
definite
definition
de'gree
example

exist
fill

flow, flowing

iron

keep (kept, kept)

kind
liquid
matter

to measure, v,
measure, n.

to move
oil

to occupy
particle
possible
resist
shape
space
solid state
state
steam
stone
substance
thick

thin
viscosity
volume
ZEero

W3MEHSTh; U3MECHCHUE
3aps

O0OBIKHOBEHHBIH, paCIIPOCTPAHEHHBIN

COCIUHEHUE
COCTOSITh U3
MpeBpaIIaTh
ONPENIENATh
OIPEICTIEHHBIN
OmpeaecIICHUE
CTETICHb, TPAIyC
puMep
CyLIECTBOBATh
HATOJIHSTh

T€4b, TCUEHUE, TOTOK
KEJe30

JepKaTh, COXPAHSTh
pox, COpT, BUJ
KHUJIKOCTh

MaTepHsi, BEMIECTBO
U3MEPATH, MEPA

JIBUTATHCS
HEe(DPTH

3aHUMAaTh MECTO, TPOCTPAHCTBO

qyacThma
BO3MOKHBIN

OKa3bIBATb COIIPOTHUBJIICHUC, 3aTPYAHATDH

dbopma
IIPOCTPAHCTBO
TBEPJIOE TEJIO
COCTOSTHHE

nap; BBIITYCKATh Map
KaMEHb

BEILIECTBO

IryCTOU

KUJIKAW, TEKYYHUU
BSI3KOCTh

00bEM; TPOMKOCTh
HYJIb



4) Ilepesedume cnosocouemanusi Ha pyCccKutl sA3viK.

1. common (00buHBIN) — metals, compound, liquid,

2. atmospheric , isothermal, thermodynamic — changes (u3menenus);
3. organic, meteoric — matter (BEIIECTBO);

4. 1deal, heavy (Tsxenas) — liquid ;

5. atomic, electronic, critical, isomeric, normal — state (cocmosinue);
6. absolute, molecular, nominal — volume(o6vem);

7. condensed, working, atmospheric — steam (nap);

8. according to (corynacHo 4-1) — the new theory, this definition;

9. crystalline, radioactive — substance;

10. static, dynamic, temperature — characteristics.

@ 3anlOMHUTE BBIPAXKEHUSA:
that 1s why BOT TIOYEMY
similar to IIOXOKHM Ha
on one hand C OJTHOM CTOPOHBI
on the other hand ¢ np.cToponsI
neither ...nor HH ..., HU

5) Illpouumanime u nepesedume mexcm. 3anomuume 8vl0eleHHblE CIOBA.

TEXT A
FORMS OF MATTER

1. Matter is the physical substance that
everything in the world is made of. Matter is
everything that occupies the space. All matter
has a mass, which is the measure of the
particles, atoms and molecules, they consist
of. Particles can be grouped together in many
different ways, bearing the structure of
matter. That is why, so different kinds of
matter exist. All kinds of matter can be
classified if they are solid, liquid or gas. Solid, liquid, gas and plasma are
called physical states of matter. According to scientific definition, plasma
i1s a substance similar to a gas that has almost no electric charge. This
characteristics of plasma is used in plasma screens and plasma displays: a
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mixture of gases is put between two sheets of glass. This produces a very
clear picture which can be looked at from almost any angle. Iron and stone,
oil and water, air and steam are the examples of different states of matter.

2. A solid object can keep a definite shape and a definite volume. A
liquid also has a definite volume, but it will take on the shape of any
container into which it is poured (HanuBath). A gas, on the other hand, has
neither a definite shape nor a definite volume. If some air is let (Byckath)
into a container, it will fill the whole space uniformly (paBHOMEpHO).

3. A liquid is a substance that moves more freely than a solid, but not
as freely as a gas. The tiny particles that make up liquid have more energy
than the particles of solids, but less than gases. The ability of a liquid to
resist flowing is called its viscosity. Thick liquids like syrop have a higher
viscosity and flow slowly, whereas thin running liquids like water have a
lower viscosity. In this case the substance flows more freely than a solid
but less freely as a gas.

4. One kind of matter may be in all three principal states. Water is a
common example. Usually water is a liquid, but at low temperatures it
goes into its solid state (called ice), and at a higher temperatures it
becomes steam, which is the name for the gaseous state of water.

5. We usually think of air as a gas, but at about 300 degrees below
zero it turns into (mpeBpamarbes) a bluish liquid. Iron, commonly seen in
the solid state, becomes a liquid in a foundry (nuTelinblii ex) and is a gas
in the sun and in the stars (3Be3xwi), where the temperature is many
thousands of degrees.

IHHOCJIIETEKCTOBBIE YIIPAYKHEHUSA

1) Ilpoananusupyume cocmas evideneHnvix c108. Hauoume 6 mexcme
npumepwvl Hapeyull, NPUIA2amebHbIX 6 CPABHUMENbHOU CIeneHuU.

2) Illepesedume cnedyrowue cro80Ccouemanuisi HA AHTUUCKULL S3bIK:

1. TBepmoe, ra3000pazHOE, MOJIEKYIISIPHOE, JKUIIKOE — COCMOSHUE,
2. TyCTOe, KHUAKOE — 8eujecmeo;

3. ompeaereHHbI — 00beM, 6ud, npumep;

4. OOBIYHBIA — npumep, 0Ovem, memnepamypa

5. BBICOKAsI, HU3Kasl, XapaKTepHasT —653KOCHb



3) Omeemvme Ha 60npocvl o mexkcmy A:
(Cneoume 3a cmpykmypou ymeepoumeibHo20 NpeoloHCeHUs: Ok, ---
CKa3.--- JI011.)

1. What is matter ? (Matter is ...)

2. What is a mass? (A mass is ...)

3. What are the four physical states of matter ? (The 4 physical states of
matter are ...)

4. Why do different kinds of matter exist ? (Different kinds of matter exist
as ...)

5. What kind of substance is plasma? (Plasma is ...)

6. Can a solid object keep a definite volume ? (A solid can/cannot...

7. Does a gas have a definite volume and shape ? (A gas has/has no...)
8. What is velocity ? (Velocity is ...)
9. What states of water do you know ? (The states of water are ...)
10. In what state is iron in the sun ? (Iron is ...)

4) §8 Ilocwywaiime mekcmul u ycmanosume, Kaxas UHDOpMAyus
aensiemest 8 Hux Hosou. Ilepedaiime ocnosHoe codepaicanue no-pyccKu u
no-anenuticku (Matter, Liquid, Gas)

Matter play pause stop

Liquid play pause stop

Gas play pause stop
TEXT B

JAMES CLERK MAXWELL (1831-1879)

? ['me yunncs Jlxx.Maxkcsemr ?

Korna o Hamuca CBOIO IIEPBYIO Hay4HYIO padoTy ?
B kakux ob6nacTsx Gu3nuku paboTan y4eHbIi ?

J.C. Maxwell, the great physicist and
mathematician, was born in Edinburgh, on
November 13, 1831.

After school he became the University student
at his native city. Then he attended the University
of Cambridge and graduated from it in 1854. When
at the University Maxwell took great interest in
mathematics and optics.
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In 1856 he became Professor of natural philosophy and in 1860
Professor of physics and astronomy at King's College, London. In London
he lived for 5 years.

In 1871 Maxwell became professor of experimental physics at
Cambridge. He organized the laboratory for the study of magnetism and
electricity which made Cambridge world known. This was a very fruitful
period of Maxwell's life. He studied the problems of electromagnetism,
molecular physics, optics, mechanics and others.

Maxwell wrote his first scientific work when he was fifteen. Since
that time he wrote a great number of works. His most outstanding
investigations are in the field of the kinetic theory of gases and electricity.
Maxwell is the founder of the electromagnetic field (side by side with
Faraday) and the electromagnetic theory of light. In 1873 he published his
famous work on electricity and magnetism.

Maxwell's works on the kinetic theory of gases, the theory of heat,
dynamics and the mathematical theory of electricity and magnetism are
monuments to his great genius.

o [locmasvme Knoueswvie 60NpOCHL K mMeKkcmy.

HELP: Where did J.M. ... ( rmaroa B HacCT.HEOIP.BpEMEHH) ?
What did he ...( rnaron B HacT.Heomnp.BpeMeHH ) ?

o Paszodenrume mekcm Ha no2uveckue 4acmu u 03a2iaébme ux.

o [lepeckasicume u o6cyoume mexkcm.

§¢ Ilocrywaiime ayouomexcm Elecricity, nepeckascume mexcm.
play pause stop

TEXT C
APPLYING FOR A JOB

Dialogue No 1
1) Ilpoananuzupyiime ouanoe, obpamume eHUMAHUE
Ha paseosophHvie Kiuue, 6blOCNeHHble KYPCUBOM, U HA
gonpocumenbHvle U OMpuyamesbHvle Gpaszvl.
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Interviewer

Mr Chandler
Interviewer

Mr Chandler
Interviewer

Mr Chandler
Interviewer
Mr Chandler
Interviewer
Mr Chandler
Interviewer

Mr Chandler
Interviewer
Mr Chandler
Interviewer
Mr Chandler

Interviewer
Mr Chandler
Interviewer

Mr Chandler
Interviewer

Mr Chandler
Interviewer

Come in ... come in.

It's Mr Chandler, isn't 1t?

Yes, that's right. How do you do?

How do you do?

Please take a seat.

Thank you very much.

Well, I've got your application

form here. I just want to check the

information... Is that all right?

Yes, of course.

Now, you're 31, aren't you?

Yes, I am.

... and you aren't married, are you?

No, I'm not ... not yet.

Uh, huh. You went to secondary school and
technical college, didn't you?

Yes, I did.

... but you didn't go to university, did you?

No, I didn't. I started work when I was 20.

I see. You can speak French and Russian, can't you?
Yes, I can ... but not fluently. I speak French better
than Russian.

... but you can't speak Spanish, can you?

No, no, I can't.

You've been to France, haven't you?

Yes, [ have ... and to Germany and Russia.

So I see ... but you haven't been to the Middle East,
have you?

No, I'm afraid I haven't, but /'d like to.

Good.
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2) 3anonnume On1aHK:

Avon Gars Ltd.
Birmingham, England

job

name

age
nationality

marital status

education

Languages

countries visited

Married

Single

Secondary School

Technical School

University

French

Spanish

Russian

Arabic

France, Germany, Russia (any other)
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3) Cocmasvme Ha O0CHO8e 3ANOJIHEHHO20 ONAHKA OUANL02, UCHOJIb3YS
Mmooenu, npueederHvle 6 1).

CJIOBA U BBIPA’KEHUS HA 3AYET

@ Air, angle, amount, to change, change, to charge, charge, common,

compound, to consist of, to contain, to define, definite, degree, to exist, to
flow, to keep, liquid, matter, to measure, to move, movement, motion, oil,
to occupy, particle, physics, physicist, electromagnetic field, state, solid
state, steam, substance, thin, thick, volume.

Neither ...nor, similar to, that is why, on one hand, on the other hand.

UNIT 2

THE PROPERTIES OF PLASMA
NPEATEKCTOBBIE YIIPAKHEHUSA
1). IIpouumatime u nepesedume UHMEPHAYUOHANbHBLE CNOBA.

electrical / r'lektrikal/, electrically /1'lektrikali/, intense /in'tens/,
ion /'aron/, neutral /nju:trol/, normal /no:mol/, normally /'no:moli/,
ultraviolet /Altro'vaialit/, plus /plas/.

2). Ilpouwumaiime u 3anomuume awuenutickue cnoea. Cpasnume ux c
PYCCKUMU CIOBAMU, UMEIOWUMU TMOM HCe KOPEHDb!

ionize /'aronaiz/ HOHHM3HUPOBATH
negative /'negativ / OTpHUILIATENIbHBIN (CP. HETATUBHBIN )
neutralize /'nju:trolaiz/  melrpanusoBaTh
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positive

/'pozitrv/ TIOJIOXKUTEbHBIA

(Cp. MO3UTUBHBIN)

3). Ilpouumaiime cnedyrowue cioa u 3anoOMHuUme ux 3HaA4eHus:

4). @ Ilpouumatime u nepesedume ciedyrowue napvi cros. Pabomatime

charge
discharge
complete
completely
contribute
contribution
divide by
heat n, v.
hydrogen
light
measure
measurement
nucleus
nuclei
property
rate

ray

X-rays

to subject
thus
therefore
union

3apsij; 3apsKaTh
pas3psn

3aBEPIIATh, 3aMbIKATh
MOJIHOCTBIO

BHOCHUTH BKJIaJI

BKJIaJ

JICJINTH HA

TEIJI0; HarpeBaTh
BOJIOPO/T

CBET; CBETUTD; JICTKUMI
U3MEPSTh

U3MEPEHNE

SIAPO

aapa

CBOMCTBO

CKOPOCTb, TEMIT

ay4

PEHTI€HOBCKHE JTy4YH
MOABEPTaTh BO3AECHCTBUIO
TaKuM 00pazoM
CJICJIOBATEJIbHO
coequHeHne, 00beTMHEHNE

co cnosapem. Onpedenume 3HaueHue nPpehuKrcos.

a)

b)

charge — discharge
colour — discolour
appear - disappear
place - displace

ready — unready
connect — unconnected

connect — disconnect
arrange - disarrange
continue — discontinue
compose - decompose

charge - uncharged,
stable — unstable
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unused, undetected, unidentified, unmeasured, unreacting,
unchangeable.

c) ultraviolet, ultramicrometer, ultramicroscope, ultramodern

5) Ilpouumaiime u nepesedume mekcm. 3anomuume 8blOejeHHbIE CNIOBA:
TEXT A

THE PROPERTIES OF PLASMA

1. A common gas such as air or
hydrogen is made up of molecules, which
are electrically neutral. A molecule may
consist of only one atom or it may be the
union of two or more atoms. Every
hydrogen atom has a nucleus of one
proton, normally accompanied
(commpoBoknaTh) by one electron, whose

negative charge neutralizes the positive charge of the nucleus. Thus, a
molecule of hydrogen has two atomic nuclei and two electrons.

2. But if the molecules of a gas are subjected to ultraviolet light or
x-rays, to an electrical discharge or to intense heat, electrons are torn
loose (otpeiBathes) from molecules. The remnant (ocratok) of a molecule
is therefore positively charged and is called an ion. We say the gas is
ionized. The ionized gas is called "plasma".

3. A plasma may be completely ionized, in which state all the
molecules are divided into ions and electrons, or it may be partially
(uactuuno) ionized, when only some part of the molecules is ionized and
all the other molecules are electrically neutral, normal molecules.

MHOCJIETEKCTOBBIE YIIPAKHEHUSI
1) Ilepesedume credyiowue cio80couemanisi Ha pyCCKull s3blK:
1. electrical, electrostatic, negative, positive, zero —> charge;
2. gas, electric, static, electron 2 discharge;

3. the heat of 2 condensation, crystallization, reaction, formation;,
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4. alpha, heat, beta, radioactive, cosmic, gamma, delta, X - rays;

5. molecular, complex, gaseous = ion ;

6. dynamic, dielectric, photoelectric 2 properties;

7. direct, indirect, absolute, nuclear, hydraulic, linear 2 measurement;
8. infrared, natural, polar - light.

Z
'\ Pronunciation (IIpousHoiienue):

zero /'zirau/ nuclear /'nju:klio/
alpha /'elfa/ hydraulic /har'dro:11k/
linear /'lin1o/ direct /dr'rekt/

beta /'bi:to/ dynamic /dar'neemik/
delta /'delto/ dielectric /dara'lektrik/
gamma /'gaemo/ cosmic /'’kpzmik/

2) Haiioume 6 mexcme cnedyrwowue clo80couyemanus HA AHSAUUCKOM
A3vIKe:

aTOMHOE, PaAUOAKTUBHOE — SIAPO;

MEIJIEHHBIW, aTOMHBINA, HOPMaJIbHBI— 3JIEKTPOH;
UH(PpaKpacHbBIN, STEKTPUIECKUH, YIbTPAPHUOIETOBBIN — CBET;
¢dbu3nUecKkre, OCHOBHbIE — CBOWCTBA;

YaCTUYHO, TOJIHOCTBIO — MOHU3UPOBAHHBIA Ia3
ITOJIOKUTEIIbHBIN, OTPULIATENBHBIN, HEUTPAIBHBIN — 3aps]l

AN e e

3) Ilpouumaiime u nepegedume npeoioHceHUsl, 3aN0HssL NPONYCKU OOHUM
U3 NPUBEOECHHBIX HUCE CN08:
hydrogen, completely, called, properties, charged

1. The ... of plasma were discussed in this text.

2. The electron is negatively ... .

3. The molecule of ... has two atomic nuclei and two electrons.
4. The 1onized gas is ... plasma.

5. A plasma may be ... ionized or it may be partially ionized.
4) Cocmaseme IIMCBMEHHQO npeonosicenus:
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a) a union of, two, a molecule, be, may, more, or, atoms.
b) atom, hydrogen, every, has, proton, one, a nucleus, of.

c) the, of, nucleus, the negative, electron, charge, neutralizes, charge, the

positive, the

5) Iloobepume pyccxue (A) u anenutickue (b) sxeusanenmoi.:

A b
1. thus 1. cBer 1. 3apssKeHHbIH
2. property 2. BoAopoJ 2. 3aMKHYTBII
3. light 3. ny4 3. HArpeThbIi
4. hydrogen 4. remio 4. NOHU3UPOBAHHBIN
5. ray 5. Takum oOpa3oM 5. Ha3BaHHBIH
6. negative 6. oTpuniaTENbHBIN 6. H3MEHEHHbIH
7. heat 7. CBOMCTBO 7. HelTPaIU30BAHHBbII

6) Omeemvme Ha BONPOCHL NO COOEPHCAHUIO MEKCMA

1. What 1s the charge of the molecules of a common gas ?
2. What is the typical structure of hydrogen atom?

3. What is an ion ?

4. What is the ionized gas ?

5 What are the two kinds of the ionized plasma ?

HELP: Crpykrypa yTBEpAUTENBHOTO MPEITI0KEHUSA:

NN DN DW=

. charged

. heated

. called

. neutralized
. changed

. ionized

. completed

(00cT-BO) MOJTIEXKAIIEE ---CKa3yeMOoe --- JOMOJIHeHHE (00CT-BO)
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TEXT B
MADE IN ENGLAND

1) Ilpouumaiime u npoananusupyiume ouaioe

200 OL00 0
iEpiefiigs]

Ken: I like your radio, is it new?

Pat: Yes, I bought it last week, it's a Bisonic.

Ken: Bisonic? I've never heard of it. Where was it
made?

Pat: I'm not sure. I think it was made in Japan.

I'll have a look. No, I'm wrong. It was made in England.

QRO ELOELDE
uagsfipigi

2) Cocmagbme cobcmeennvle OUaniou:

Where was your watch made?
pen
shirt
dress
jacket

Where were your shoes made?
socks
jeans
glasses
trousers

I'm not sure—_ > they were—

% ok 3k

Rolls-Royces are made in England.

What about

Toyotas / Fiats/
Volkswagens/
Renaults / Volvos/ ?
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What about
Sony televisions? /Parker pens/Boeing planes/ Kodak cameras/ IBM
computers/ Honda motorcycles/ Ronson lighters/ Philips cassettes?

% sk ok

A lot of things are made in England - cars, planes, televisions, boats.
What things are made in your town? (fabrics, excavators, cranes, textile
machines, precise tools)

% %k 3k
Cocmagbme npeodnodicenus:
tea/India vodka/Russia
wood/Sweden oil/Saudi Arabia
wine/Spain cars/Japan
watch/Switzerland computers/America
cotton/Egypt tulips/Holland

Hcnonp3yliTe B cTpagaibHOM 3aio0re riarossl to make, to produce,
to plant (BbIpamuBaTh).

TEXT C
PHYSICS. AN INTRODUCTION

Hpoqumaﬁme mekcm, cocmasbme NUCbMEHHO ma6jzuz4y u omeemobme
HA 60NpPOCHL.

People have always wondered why things behave the way they do.
Why things fall to the ground? Why are some types of stone hard and
others soft? Why does the Sun come up in the east and go down in the
west? These are all questions that physics can answer.

In the beginning, people answered questions like this in philosophical
or religious ways. However astronomers from India, Egypt, China, Greece
were able to use calculations to predict the movements of the Sun and the
Moon, and even describe and build machines.
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The works of eastern scholars reached Europe in the 12" and 13"
centuries. There were studies of planetary motions by Indian astronomers,
the theories of light from Buddhist and Persian thinkers. Eventually these
ideas pushed Europe into a scientific revolution. Galileo laid the
foundation for this with his work on dynamics, that is, how things move.
Nocolas Copernicus and then Johannes Kepler described the solar system
with the Sun at its centre. Later, building on their work, Isaac Newton set
out his Laws of Motion and modern physics was born.

The next great idea of investigation was electricity and in the 19™
century Michael Faraday first demonstrated an electromagnetic motor.
Later, it was improved by James Clark Maxwell, whose equations were
also used to describe light. In proving Maxwell’s equations Heinrich Hertz
discovered radio waves and Wilhelm Konrad Rontgen x-rays. Maxwell’s
work was also the starting point for Einstein’s Theory of Relativity.

At the same time, other scientists were working on thermodynamics,
that is, the study of changes of heat in matter. Physicists as Robert Boyle,
James Prescott Joule and many others set out the theories that allow us
today to make use of engines and other mechanical devices. Rontgen’s
discovery of x-rays and the work of Pierre and Marie Curie on
radioactivity led to the development of the science of nuclear physics.

In the first half of the 20™ century, developments in physics were
connected with the structure of atoms. The parts of the atom were
identified — its nucleus, protons and electrons, Eventually, in the 40s,
scientists in the USA were able to split a nucleus and the result was the
world’s first nuclear explosion. Also at that time, scientists such as Max
Planck were looking at the relationship between matter and wave motion.
The field of quantum mechanics, which explains not only how atomic
particles move, but how the universe does, came into being (mosiBuacs).
Without physics to describe the way things behave, we would have none of
the technology and machinery we take for granted today.

KTo uccnegonan dbu3nuecKoe sIBJICHUE Korja
Oo6pa3er:
Indian astronomers studied planetary | Their findings reached
motion Europe in the 12™-13™
centuries.
1. Galileo
2. ...
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Z
'\ Pronunciation (IIpousHonienwne):

Buddhist /'budist/ Einstein /'amstam/

Persian /'p3:zon/ Joule /dzu:l/

Copernicus /kou'p3:nikas/ Curie /kjua'r1/

Faraday /'feerader/ Hertz /h3:ts/

Rontgen /'r3:ntgon/ Galileo /geeli'lerou/
QUESTIONS

The scientists from what countries could use calculation to predict the
movements of the Sun and the Moon?

What pushed Europe into a scientific revolution?

Who described the solar system with the Sun at its centre?

. What was the starting point for Einstein’s Theory of Relativity?

. What studies led to the development of the science of nuclear physics?
. What does the term “thermodynamics” mean?

. What are the main scientific developments of the XX century?

oulz
2 1. The first book was printed in
France Germany England
a) B) c)
2. Nicolas Copernicus was
Polish Italian Russian
a) B) c)

3. John F. Knnedy was assassinated in
Huston New York Dallas

a) B) c)
4. A new non-Eucledian geometry was created by
Chebyshev Fermat Lobachevsky
a) B) C)
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5. The Eiffel Tower was built in

1876 1901 1889
a) B) c)
6. The motor car was invented in
1850 1885 1903
a) B) c)
7. Christopher Columbus was born in
Spain Italy Portugal
a) B) c)
8. Uranium was discovered in
1932 1789 1944
a) B) c)
9. The nucleus of the atom was split for the 1* time in
the USSR the USA Germany
a) B) c)

10. The laws of planetary motion and gravity were discovered by
M. Faraday  A. Einstein I. Newton

2) b) c)

CJIOBA U BBIPA’KEHUS HA 3AYET

@ Complete, completely, to charge, charge, to discharge,

contribution, to divide (by), to multiply, light, measure, to measure,

measurement, nucleus nuclei, property, rate, state, to unite, union, unit.
Intense heat, positive charge, negative charge, x-rays, ultraviolet

light, electrical discharge, electrically neutral, atomic nucleus, ionized gas.
Countries: England, Egypt, Japan, Holland, Russia, Italy, India,

China, Germany, France, Sweden, the USA, Spain, Switzerland, Poland.
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UNIT 3
WEIGHT. MASS. DENSITY
HPEATEKCTOBBIE YIHHPA’KHEHUA

1) IIpouumatime u nepesedume cieodyoujue UHMeEePHAYUOHATbHYBLE CTI08A

cubic /'kju:bik/, differential /difo'renfal/, formula /'fo:mjulo/,
qenerator /'dzenoreito/, refrigerator /ri'fridzoreito/, vector /'vekto/,
vibration /vai'breitfon/, mile /mail/.

2) Ilpouumaiime u 3anomuume ciredyrowue avenutickue ciosa. CpasHume
UX C pYCCKUMU CTOBAMU, UMEIOWUMU MOM JHCE KOPEHb.!

attract /o'trekt/ NPUTATHBATH

attraction /o'traekfon/ npuTsDKeHne ( Cp. aTTPAKIINOH)
author /'9:09/ aBTOP

gravity  /'grevitl/ cuJjia TSKECTH (Cp. rpaBUTAIUSA )
gravitation /graevi'teifon/ cuia NpuTsDKeHUs (Cp. TPaBUTALINSA)
observe  /ob'z3:v/ Ha0I01aTh (Cp. 0OcepBaTOpHs)
observation /pbzs:'veifon/ HabmoacHHE

portion  /'po:fon/ qacTh (Cp. MMOPIIHS)

term /'t3:m/ TEPMUH

universal /ju:ni'vs:sol/  BceoOwmuii (cp. yHUBEPCATBHBIN)
universe /'ju:nivs:s/ BCCJICHHAs; KOCMOC; 3eMJIS

3) Ilpouumatime cnedyrowue ciosa, Hatuoume ux 8 mekcme u 3aNOMHUMe
3HAUEeHUsL:

account for OOBSACHSTH

about MPUOJIU3UTETHHO
amount KOJIMYECTBO, BEJIMUNHA
body TEJO0

de'crease, v. YMEHBIIATH(CsI)
'decrease, n. YMEHBIIEHNE
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density IJIOTHOCTh

depend on (upon) 3aBUCETh

equal PaBHATHCA, PABHBIN
equation ypaBHEHHUE

fall najicHue, magaTh

height BBICOTA

heavy TSKEIIBIN

in'crease, v. YBEJIMYUBATH(CSI)

'increase, n. YBEIIMUCHHUE

law 3aKOH

level YPOBEHb

mean (meant, meant) 03HayaTh

move JIBUTAThCS

movement JIBIDKCHUE

multiply by YMHOXAaTbh Ha

pound bYHT ( anen. mepa seca)

refer to CCBUIATHCS Ha...; OTHOCUTHCS
stand for CUMBOJIM3UPOBATH, 03HAYATh YTO-TU00
to solve pemath (YypaBHEHHE, 3a]a4y, PooIIeMy)
'surface /'s3:fas/ MTOBEPXHOCTH

validity MPaBUJIIbHOCTh, HAJIE)KHOCTD
weigh B3BCIIIMBATH

weight BEC

4) [lpouumauvime u npoananuzupyme mekcm.

TEXT A. GRAVITATION, WEIGHT
AND DENSITY

1. What is the weight of a body? It is simply the
amount of the gravitational attraction of the earth for the
object. This means that a body has weight only because
it 1s near a very large object like the earth. If a one-
— pound stone (kamens) is moved farther (manemre) from
the earth surface, its weight decreases because the earth
does not pull so hard (cunbHO).

In other words, the weight of a body depends on how near the earth it
is, but its mass is the same everywhere in the universe.
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2. For example, two bricks together have twice the mass of a single
brick, but if we take these bricks to the height of 1,600 miles, their weight
will be about that of a single brick at sea level.

3. But a given volume of one material has a different weight than the
same volume of some other material, because they have different density,
for instance, we say that iron is "heavier" than wood .

4. The density of a substance is the weight of any portion (4acte) of
it divided by the volume. Stated as a formula D = m/V where D stands for
density, m - for mass and V - for volume. Of course, this equation may be
solved for m and for V: m = D x V (m equals D multiplied by V);
V =m/D.

IOCJIIETEKCTOBBIE YIIPAYKHEHUSA

1) Ilepeseoume na pycckuti A3viK, 00pawjas BHUMAHUE HA 34102 211a20J1A:

a body has weight, a stone is moved farther, its weight decreases; the
weight depends on; we take two bricks; if two bricks were taken by us; a
portion is divided by the volume, the equation may be solved; we can solve
this equation.

2) llepesedume caedyroujue cno80co4emanusi Ha PyCcCKUll A3bIK:

1. the density of — charge, gas, nuclei;

2. Dbase, vector, cubic, differential — equation;

3. water, energy , power, sea — level;

4. contact, closed — surface;

5. absolute, critical — volume;

6. quantum, radiation, gravitation — law;

7. 7.vibratory, spiral, Brownian — movement;

8. cosmic, conductive, crystal — bodys;

9. equivalent, absolute, maximum — weight;

10. the form, the radius, the atmosphere — of the earth.

3) llepesedume cnedyrowue cr080couemanusi HA AH2TUUCKULL S3bIK:

1. arToMHBIN, OOBEMHBII — BEC;
2. 3apsHKEHHOE, TBEPIOE — TeJIOo;
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IJIOTHOCTh — MJIa3Mbl, JHEPIUH;

3eMHasl, KOHTAKTHas — MOBEPXHOCTD;

pPaBHBIN, MOJICKYJISIPHBINA, OOJIBIIION — 00beM;

DHEPTETUYECKUN, KBAHTOBBIN, TCXHUYECKUN — YPOBEHb.
(Body, volume, surface, plasma, energy, weight, level)

SRR

4) Bulnuwume u3 yKazamHulx ab3ayes aHeIUlCKue 3KEUBAIEHMbL OJis
CAe0VIOWUX NPEOSIONCEHUIL:

1 - Bec Teia 3aBHCUT OT TOrO, HACKOJIBKO OHO OJIM3KO K 3eMJje, HO Macca
ero Be3/A¢ OJMHAKOBA.

2 - Ux Bec OyaeT mpuOIM3UTEIHFHO paBEH BECY OJTHOTO KMPITMYa HA YPOBHE
MOpH.

4 - OT0 ypaBHEHHE MOXKET OBITh PEIICHO JJISI M U 171 V.

5) Illoobepume pycckue (4A) u anenutickue (b) sxeusanenmoi.:

A b

1. about 1. BBICOTA 1. moBepxHocTh 1. weight

2. mean 2. yHT 2. IBUKEHHE 2. volume

3. equal 3. paBHBIN 3. Bec 3. earth

4. height 4. ycTaHOBJICHHBIH 4. 00beM 4. density

5. stated 5. npuOIM3UTEILHO 5. ypOBEHb 5. surface

6. pound 6. 0O3Ha4aTh 6. 3emuist 6. movement
7. heavy 7. TSOKENBINA 7. IJIOTHOCTh 7. level

6) Cocmasome IIHCBMEHHO npeonoocenus, coedunss nooxoosuwjue no
CMBICTLY YACTU.

1. A body has weight... 1. greater than that of wood.

2. The mass of a body is... 2. the same everywhere.

3. The density of iron is... 3. when it is near the surface.

4. The density of a substance is... 4. the weight of any portion of
it divided by the volume.
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7) Ilpouumatime u nepegedume credyouwue nNpeodsoNCeHUs, GCMABIS
npeonoau, 20e HeodX00UMO:

1. The weight ...a body is the amount ... the earth's gravity ...the object.

2. A body has weight, when it is near...the earth.

3. If something is far...the earth, its weight is less.

4. The weight... a body depends...how near the earth it is.

5. The weight... two bricks taken... the height...1,600 miles is that of a
single brick... sea level.

6. The density... a substance is the weight...any portion of it divided... the
volume.

TEXT B

GRAVITATION

1) Ilpouumaiime mexcm, no1b3Y5ACh, NPU HEOOXOOUMOCIU, CIOBAPEM.
Haiioume omeemul na credyrowue 60npocul:

? Ymo maxoe gravity u gravitation ?

Kmo u xoeoa cghopmynuposan 3axon npumsiscenus ?
Ilouemy smom 3aKoH HA3bI8AIOM YHUBEPCATLHBIM !

The term "gravity" is usually used to denote the force with which the
Earth attracts bodies. The term "gravitation" is used for denoting the force
of attraction which every particle of matter in the universe has for every
other particle. Thus, "gravity" refers to the attraction of the earth for
bodies; "gravitation" refers to the attraction of any body in the universe
for any other body. But some authors use the term
"gravitation" for both kinds of attraction. For
example, in one of the books on physics we may
read, "The Law of Gravitation was the first of the
great universal laws to be developed . It was
proposed by Sir Isaac Newton in 1686, while
observing things around him, to account for the
fall of the apple and motion of the Moon. He
realized that objects can be in one place without
moving. He called this phenomenon inertia.

The force of gravity is the attraction of one object toward another. It
is determined by the mass of the two objects and the distance between
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them. The Law of Universal Gravitation is true everywhere and in all
cases, not only on Earth, but also in space.

Many experiments have been successfully performed to verify the
Law of Gravitation and many observations vouch (moarsepxnaats) for its
validity. The discovery of the Laws of Gravitation had a strong influence
on scientific thinking for centuries.

2) ¢ Hocnywaiime ayouomexcm ‘“Isaac Newton” u omeemvme Ha
B0ONPOCHI, UCNONIL3YS MAKHCe UHDOpMayuro uz mexkcma B:
play pause stop
1) Who and when discovered the Law of Gravity ?
2) What three laws did N. develop ?
3) What did N. split ?
4) What did he design?
5) What new branch of science did Newton initiate ?
6) What phenomenon was called him inertia?
7) Where is the Law of Gravitation true ?
8) What foundations were laid by Newton's discoveries?
9) What was Isaac Newton ?

TEXT C

MEASUREMENTS

lIpouumatime mexcm u HailOume omeemsl HA ClEOYIOUUE BONPOCHL.:

? Ilouemy uszuka aensemcs mouHou HAyKou ?

Bce nu usmepenus oounakoswt ?
Kaxoesbi ochosubie eOunuybl uzmepenust OnuHbl, naowaou,
obvema?

Physics 1s known as an exact science and this means
that it is possible to make measurements of the things we
talk about, because we must not only know how to describe
things but be able to measure them.

There are many types of measurements. Some are very
simple, others require the use of highly complex
instruments.
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The simplest kind of measuring operation is finding the length of an
object. The fundamental length unit in the Metric system is the standard
metre.

The following table gives the most commonly used Metric units of
length:

1 kilometer (km) = (equals) 1,000 meters;

1 metre (m) = primary unit;

1 centimetre (cm) = 0.01 metre;

1 millimeter (mm) = 0.001 metre.

Length units in the English system: 1 in (inch) = 2.54 cm;

1 ft (foot) = 30.5 cm; 1 mile = 1609 m.

For area measurement we have square centimeters (cm , square
metres (m ), etc.

Volume requires a cubical unit for its measurement. Thus, there are
cubic centimeters (cm), cubic feet (ft ), etc.

The fundamental Metric standard of mass is the kilogramme.

When we weigh an object, we compare the mass of the object with
that of the standard using the earth's attraction.

1) IIpouumatime u nepesedume cireodyoujue UHMEePHAYUOHATbHbBLE CTIO8A

centimetre /'sentr mi:to/, gram /'grem/, metric /'metrik/, millimetre
/mili'mi:ta/, type /tarp/.

2) Ilepesedume cnedyrowue cio80Co4emanusi:

e

Obpa3zey. metric system study - HU3yuyeHHe METPUUECKON CUCTEMBI
«— «—

indirect sun influence — HempsiMoe BO3JECHCTBHUE COJIHIA

(cotHEUHOE BO3/ICMCTBUE)

effective area control

telephone and teletype operator
linear equation solution

direct length measurement

depth and height measurement
earth's attraction study

absolute physical unit

mass and volume definition

XAk WD =
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3) Ilepeseoume cnedyowue cl080COUemManusi U NPeONOHCEHUS HA
AH2IUUCKUU S3bIK.

OoJibIiasi, MaJeHbKas, paBHas — MJIOMIAb
MPUTSDKEHUE — YaCTHI, MOJIEKYJI, 3eMJIH
IIPOCTOE, TPYIHOE, TO )K€ CAMOE€ — YPaBHEHUeE
€IMHUIIA — JAJIUHbI, IVIOUIA1H, Beca
M3MEpPEHNE — BBICOTHI, INTyOMHBI

MIPOCTOM, CIIOKHBIA — MPUOOP

U3MEPHTE — TEPPUTOPHUIO, JJIUHY, ITTYOUHY

NNk =

HELP: particles, equation, height, width, instrument, length, area,
molecules, square, weight, Earth.

4) Omeemvme Ha credyrowue ONPoCyl.

1. Why do we call physics an exact science?
2. What kind of measuring operations do you know (length, volume,
mass)
3.  What are the exact commonly used metric units of length?
4. Do you know the length units of English system? What are they?
(1 inch =2.54 cm; 1 foot = 30.5 cm; 1 mile = 1609 m)

5)Ilepeoaiime ocnosroe cooepoicanue mekcma (NO-pyccKu, NO-aH2AULCKU).

6) Hzyuume mabauyy, omeemvme NUCLMEHHO HA BONPOCHI, Nepeseos
yugpuol 6 cnosa.

PLANET CHART
Planet How big across How far from the sun How many
rings

Mercury 4,850 km 58 million km none
Venus 12,140 km 108 million km none
Earth 12, 756 km 150 million km none
Mars 6,790 km 228 milliom km none
Jupiter 142,600 km 778 milliom km 2
Saturn 120,200 km 1,427 milliom km many
Uranus 49,000 km 2,870 milliom km 10
Neptune 50,000 km 4,497 milliom km 4

Pluto out 3,000 km 5,900 milliom km one
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Obpasey:
How far is Mars from the sun?  Two hundred and twenty-eight million
kilometres.

How far is Mercury from the sun?
How many rings does Neptune have?
How big is the planet Saturn?

How many rings does Venus have?
How big is the Earth?

VVVYVYV

lIpouumaume smom napazpag u omeadavme ums niaHemovl. 3amem
cocmasbme c80e onucatue, blopas nianemy u3 CNUCKAa evlule.

THIS Planet is twelve thousand, one hundred and forty kilometres
across. It is one hundred and eight million kilometres from the sun. It
has no rings.

CJIOBA 1 BBIPAKEHUA HA 3AYET

@ Attract, attraction, area, distance, density, describe, compare,

equation, hard, heavy, high, height, laws of motion, law of gravity, long,
length, light, measure, measurement, movement, move, motion, operate,
operation, place, solve, solution, space, square, unit, weigh, weight,
wide, volume.

To increase, increase, to decrease , decrease.
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UNIT 4

METRIC SYSTEM AND UNITS OF MEASURING

IMNPEATEKCTOBBIE YIIPA’KHEHUA

1) Ilpouumatime u nepesedume ciedyroujue UHMEPHAYUOHATbHBIE CTIOBA.

Idea /ar'dia/, system /'sistom/, metric /'metrik/, meridian /me'ridion/,
geographical /d3ziou'grofikal/, distance /'distons/, million /milion/, gram
/grem/, role /raul/. project /'prodzokt/.

2) Ilpouumatime u 3anomuume ciredyroujue aneauickue ciosa. Hatioume
Ux 6 mekcme.

to date from — OTHOCUTBCS K K-JI. BDEMEHHU

to work out - pazpabatbiBaTh

decimal system - gecaTudHas cuctema

to define - onpenensarsy

to divide - nenuth

to multiply — ymHoxathb

to call - Ha3bIBaTh

to create - co3maBaTh

to spread /spred/ - pacnpocTpaHsTh

to set up, to establish - ocHoBBIBaTH, CO371aBaTh

Board of Weights and Measures — [Taniata Mmep u BecoB

should be mentioned — ciexyer oTmMeTUTH

3) Ilpouumaiime u npoaunanuzupyime mexkcm
TEXT A

METRIC SYSTEM AND ITS ORIGIN

The idea of universal system of measurements and weights dates
from long ago, but it was realized only two centuries ago. The metric or
decimal system was worked out by the French Academy of Science in
1791.

32



How were the units for length and weight defined?

The two French scientists, who were given the task to define these
units, took one fourth of the distance from the North Pole to the Equator on
the geographical meridian which is running through Paris (the distance
from Dunkirk in France to Barcelone in Spain) and divided it into 10
million equal parts, one of these parts was called a metre or "measure".
For shorter measurements the metre was divided by ten, for longer things
the metre was multiplied by tens.

It was easy to use the same metre for volume. The weight of one
cubic centimetre of water was called a gram. Thus, the metric system was
created.

Russian scientists played a great role in
the spreading of the metric system in Russia as
well as in other countries. The project of the law
about the application of other metric system in
Russia, instead of the traditional one, was
worked out by D.I. Mendeleyev who set up the
Board of Weights and Measures in Petersburg.
This central state metrological institution was
established in Russia earlier than in most
countries (England, USA, Japan and others).

It should be mentioned, however, that
untill the end of the 19th century different units of measurement were used
in various countries.

In America, for example, such units as inch (")-2,54 cm, foot (') -12
in (3 m), yard -3 ft (9 m), mile -5.280 ft or 1.6 km are still widely used.

IHHOCJIETEKCTOBBIE YIIPA’KHEHUA

1) Ilepeseoume cnedyrowue cio8ocouemanusi Ha pyCCKUll s3blK:

1. metric, decimal — system

2. French, Spanish, Russian — Academy

3. length, width, weight, volume — units

4. English, American, Japanese, Italian — scientists
5. square — sentimetres, metres, kilometres
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2) llepesedume Ha pycckuti A3bIK CI080COYEMAHUs U COCMABbME HA UX
OCHOBe cOOCMBEeHHble N0 MOOeIU NpulazamenbHoe + cyuecmeumenbHoe.

different units, various countries, long things, short things, equal parts, the
same units, shorter distance, earlier times, German scientists.

3) 3anonnume nponycku u nepegeoume:

l.

2.

(9]

7.

8.
H

The idea of universal system of measurements and weights ... ...only
two centuries ago.

The metric or ... system was ... out by the French Academy of Science
in 1791.

. The two French scientists took one fourth of the ... from the North Pole

to the Equator on the geographical meridian and ... it into 10 million
equal parts.

For shorter measurements the metre was divided by ten, for longer
things the metre was ...by tens.

The weight of one cubic centimetre of water was called a ... .

Russian scientists ... a great role in the spreading of the metric system
in Russia as well as in other countries.

The project of the law about the use of the new metric system in Russia
was ... by D.I. Mendeleyev.

In America suchunitsas ..., ..., ..., ... are still widely used.

ELP: decimal, inch, foot, yard, mile, to work out, to realize, gram,

distance, to divide, to multiply, to play,

4) Omeembme Ha 80NPOCHL NO MEKCNLY:

NNk WD =

In what country and when was the metric system worked out?

How many parts was the distance on the geographical meridian divided?
What was called a gramme?

Who worked out the project of the metric system law in Russia?

In what Russian city was the Board of Weights and Measures set up ?
What American length units do you know ?

What old Russian units of measure do you know ?
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TEXT B

UNITS MADE AFTER FAMOUS SCIENTISTS

Words like watt or volt have become part of our language so
completely that we sometimes forget that these are the names of famous
scientists.

Let us recall a few such units. An ampere is the unit of electric
current in common use. It is that current which when passed through a
solution of silver nitrate in water will deposit silver (0,0001118 gram per
second). The unit is named after Andre-Marie Ampere (1775-1836), the
famous French physicist and mathematician.

A bell is a unit for comparing two values of power. It is 10 times the
size of the more frequently used decibel, which is used as a measure of
response in all types of electrical communication circuits. The unit is
named after Alexander Graham Bell (1877-1922), the American inventor
of telephone.

A coulomb /’ku:lom/ is a unit of electric charge equal to the

quantity of electricity transferred in one second by a current of one
ampere. It is named after Charles Augustin de Coulomb (1736-1806), the
prominent French physicist.

A curie (Cu) /kjua'rt/ is the unit of the measurement of radioactivity.

It is named after Pierre and Marrie Curie, French physicists.
A farad /'ferod/ is a unit of electrical capacitance. It is named after

Michael Faraday (1791-1867), the famous English physicist.

A gal is a unit of acceleration used in describing the effects of
gravity. It is an acceleration of one centimetre per second each second.
This unit is named after Galileo Galiley (1564-1642), the prominent
[talian scientist.

A Kelvin is a degree on the thermometric scale that takes absolute

zero as it starting point ( 00 K). It was named after Willian Thomson
(1824-1907), who later became Lord Kelvin, a British professor, the
inventor of mirror galvanometer.

A newton is the unit of force in the metre-kilogram second
measurement system. It is named after Sir Isaac Newton (1642-
1727), the English scientist, a professor of Cambridge University.

A roentgen /'rpntjon/ is a unit of radiation. It is named after

Wilhelm Condrad Roentgen (1845-1923), the famous German physicist.
A volt /'voult/ is the difference of potential between two points, if
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one joule /d3u:l/ of work is required to transport one coulomb of charge

from one point to the other. It is named after Alessandro Volta (1745-
1827), the Italian physicist.
A watt /wot/ is a unit of power. It is named after James Watt (1730-

1819), the English inventor of a steam-engine.
Notes to the text:

Let us recall — naBaiite BCIOMHUM

a measure of response - Mepa 4yBCTBUTECIHLHOCTH
electrical communication circuits - 1enu aJieKTponepenay
scale - mkana

1) 3anomuume nepesoo ciedyrowux cirogocowemarnuil. Ilepegeoume:

Part of our language - 4YacTh HAIIETO SI3bIKA
Part of our life, part of our nature, part of his work, part of their task.
A few units - HECKOJIBKO €IUHUII
A few students, a few books, a few elements, a few names.
Per second - B (Ha) cexyHAy.
Per minute, per year, per mile, per month, per one person.
Is named after - Ha3BaH B YeCTh
After Mendeleyev, after A. Bell, after Columbus, after Lord Kelvin.
By a current of one ampere - TOKOM B OJIH aMIIEp.
By a current of high density, by several watts, by some curies.
The difference between two points - pa3HHUIa MEXK]Ty IBYMsI TOUKAMHU.
Between the measurements, between two calculations.
From one point to another - 0T OAHOW TOYKU K APYTOU.
From one city to another, from one task or another.
Is used as - MpuUMEHSETCS B Ka4eCTBE
As an instrument, as a unit of length, as a metre, as a standard

2) Hatioume 6 cnosape 3uavenue ciedyrowux cios. Qbpamume sHuMAaHue
HA CneyuaibHble nomemsl (Xum., mex., Qu3.):

Current, capacity, unit, acceleration, power, charge, solution, measure.
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3) Illepeseoume cnedyrwowue 2pynnvl cio8, obpamume GHUMAHUE HA
cygurco:

Science - scientist - scientific;

measure - measuring - measurement;

physics - physical - physicist;

move- movement- movable - motion - mobile
invent — invention - inventor.

4) Cocmasbme NUCbMEHHO NPEOSIONHCEHUSI NO MOOEIU:

Ampere is the famous French physicist. He is from France.
Llonv3yumecw kiuwe As far as I know... As to ...

1. Bell is ... (America - American)

2. M.Faraday is ... (England - English)

3. G.Galileo is ...(Italy - Italian)

4. Lord Kelvin is ... (British - Britain)

5. W. Réentgen is ...(German - Germany)

* sk ok

What do you know about: I. Newton, A. Volta, G. Watt, P. And M.
Curie ?

5). 3aoaiime 6onpocwi ¢ maxou sce CmMpyKmypoli.

A.-M. Ampere was the famous French physicist and mathematician,
wasn't he ?

A bel is a unit for comparing two values of power, isn't it?
Michael Faraday lived in 1791-1867, didn't he ?

The mirror galvanometer was invented by W.Thomson, wasn't it?
You are a student now , ...?

Isaac Newton was a professor at Cambridge University, ...?
C.Rontgen is the famous German physicist, ....?

G.Galileo 1s Italian, ...?

You are Russian, ... ?

You are not from France, ... ?
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6). llonv3ysce Gopmyramu "3anpoca ungpopmayuu”, cnpocume, kmo
umo u300pen, OMKpPvLIL UIU ONUCAT:

invented telephone?

Could you tell me opened the x-rays ?
Tell me, please WHO invented the steam-engine ?
I'd like to know discovered radioactivity ?

invented the mirror galvanometer?

7). Haiime onpedenenue ciedyrowux eOuHuy, cnpocume 6 ubko 4echv OHU
HA36aHbL:

1) an ampere; 2) a roentgen; 3) a curie; 4) a farad; 5) a gal; 6) a bel; 7) a
newton; 8) a watt.

HELP: a unit of power, a unit of electrical capacitance, a unit for
comparing two values of power, a unit for measuring radioactivity, a unit
of electrical current, a unit of acceleration, a unit of force in the metre-
kilogram-second measurement system, a unit of radiation).

8). IIpooondcume npeonoxcerus, 3anuuiume ux:

1) We measure magnetic field intensity by ....

2) Two values of power are measured in ...

3) Radioactivity is measured in ...

4) Electrical capacitance is measured in ...

5) The difference of potential between two points is measured in ...

9). Ilepeuucnume no-aHenuiicKu 6ce OCHOBHblE eOUHUYbL UZMEPEHUs],
npumeHsiemvle 6 usuxe u xumuu. Ckadxcume, 6 yeCmv K020 U3 VYEHbIX
oHU Haszeanwvl. [lonv3ylimecy KOHCMPYKYUAMU.

...1s named after ....; ... 1s aunitof...; is used for measuring...;
As far as [ know ...
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@ 10). Ilocaywaiime mexcm HEINRICH HERZ (1857-1894)

u omeemvbme HA BONPOCYHL:
play pause stop
1. Kakas ¢wusndeckas eIuHUIIA Ha3BaHA €ro UMEHEM?
2. PaboTsl kakoro yueHoro BuoxHoBuwin I'. ['epua?
3. Kakoe o6opynoBanue 6bu10 cozgano . ['eprem?
4. Kakoe nzo0peTeHue JoKas3aiao MpaBoTy Y4eHOro?

11). Ilepeckascume mexcm no - pyccku, no - avenuicku. Ilonvsyimeco
KAUWe ¢ 21a201amMu 8 CmpaoamesibHoM 3a102e:

The unit ... was named for...

Herz was inspired by...

The existence of electromagnetic waves was predicted by ...
Their existence was proved by ...

The equipment was designed and built by ... for ...

TEXT C
TEMPERATURE SCALES

1). Ilpouumatime mexcm, pasbeiime e20 Ha 102UYeCKUe 4acmu, 03a2asbme
(MUCbMEHHO) KaMCOYIO U3 HUX.

Daniel  Gabriel  Fahrenheit
(1686-1736) gave his name to the
temperature scale, which is still used

in some weather reports.
Fahrenheit was a scientific instrument-maker from Holland. There is
a belief that one day a cold winter wind came through the window of his
room and froze his tea with milk on the table. This made him think of
artificial degree of low temperature. The lowest temperature Fahrenheit
could produce in his experiments was with a freezing mixture: the scientist

froze ice and ammonium chloride.

He called this temperature 0°F (zero degree Fahrenheit) on his
temperature scale. Ice melted at 32°F and the normal human blood
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temperature was 96°F. The modern version of the Fahrenheit scale uses 32°F
and 212°F, as the lowest and highest points of the scale. The scale became
popular both in Britain and throughout the English-speaking world.

Actually, the Celsius temperature scale is taught in all modern
schools today. It was introduced in 1742 by the Swedish astromomer
Anders Celsius (1701-1744), who chose the melting point of ice as 0°C
and the boiling point of water as 100°C. The scale is between these points
was divided into 100 equal parts and was called a centigrade to the Celcius
scale. The scale was simpler than Fahrenheit’s, and was soon adopted by
scientists throughout the world. In 1948 it became officially known as the
Celsius scale, which is now part of the International System of Units.

Another temperature scale, made in 1848 by the Scottish physicist
William Thompson — Lord Kelvin (1824-1907) also exists. Kelvin knew
that when oxygen and other gases were cooled, their volume became
smaller. The lower the temperature, the smaller the volume. Experiments
proved that at a certain temperature the gas had a volume of mixture. At
this temperature the molecules don’t move, and their energy becomes zero.
That represented the lowest possible temperature, and was called absolute
zero on the Kelvin temperature scale. On the Celsius scale absolute zero is
—273.15°C.

2) M3yyume mabauyy u npouumauime no-aH2IUUCKU NPUBEOeHHble 8 Hell
oanmble:

Temperature: F C K
Freezing point 32 0 300
Room temperature 61-71 16-21
Body temperature 98.6 37
Boiling point 212 100 400

Daniel Gabriel Fahrenheit 'danjol 'gerbrial 'feeronhart
Anders Celsius 'endos 'selsios
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CaoBa n BbBIPAKCHUA Ha 3a4eT

@ Science, scientist, scientific, unit, current, electric current,

rate, physicist, mathematician, value, to measure, measurement, to invent,
inventor,  acceleration, scale, force, steam-engine, electric charge,
quantity, boiling point, freezing point, to set, to establish, power, to work

out.

UNIT 5 (Revision)

[ToaroroBsTe HEOOJIBIIKE COOOIICHUS-TIPE3ECHTALIMM (HA 5-7 MUHYT)
O BEJMKHX YYEHBIX, HMMEHAa KOTOPBIX HOCSAT HEKOTOpPbIE E€IUHUIIBI
U3MEPEHUS.

[Tonp3yiiTech  MONMONMHUTEIbHBIMH  HcTOYHMKamu  (MHTepHeT-
pecypchl, SHUUKIONEAUHU, CIOBapu M T.1.). B kadectBe oOpasia MOXXHO
ucnoas3oBath TekcT B (Unit 1) J.C.Maxwell.

TEKCTHI JUIA HTEHUA U IIEPEBO/IA

FOR YOU TO BE DONE:

1) Buibepume npagunbHwlii 6apuaHm nponyuweHHo20 Cl108d, 6Cmasbme e20
8 npeoiodicerue, nepegeoume.

TEXT 1.
MASS, DENSITY, GRAVITY

A whole brick contains ... (a. more, b. less) matter than half brick. The
quantity of matter which a body contains is called its ... (a. force, b mass).

We have a special name to denote (o6o3Hauath) the quantity of
matter in a unit of volume, such as a cubic centimetre, a cubic inch, or a
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cubic foot. This name is ...(a. energy, b. inertia, c. density). Mass is the
quantity of matter per unit of ...(a. length, b. area, c¢. volume).

Density, then, is a mass per unit volume or in equational form
D = (D is equal to m divided by a. mass, b. volume, c.weight).

For example, the density of water is g/cm’® (a. gram per cubic
centimeter, b. gram for cubic cm).

Another example: the density of mercury (pryrs) is 13.6 g/cm’
(thirteen point six gram per cubic centimetre). This means that mercury is
....times as heavy as an equal volume of water.

Gravity of the earth is the force with which the ...(a. earth, b.
moon, ¢. sun) attracts bodies. A stone which is thrown upward falls back
to the earth because of the force of... (a.gravitation, b. inertia).

(876 31.)

2) Bcmasvme nucomenno nponyuiernHsle cjiloed u nepeeedume mekKkcm.

TEXT 2
WEIGHT

Weight is the measure of .... It is the force with which the ... attracts
bodies towards its centre. The weight of a body depends upon two things.
These are the mass of the body and the ... from the centre of the earth, if
not taking into consideration the rotation of the earth.

For example, the mass of a given body ... is the same at sea level
and on top (BepmmHa) of the mountain (ropa). The force of gravity,
however, ... 1s not the same for all places. The weight of bodies above
or below the surface of the earth is ...(a. more, b. less) than at the surface,
because the force of gravity is ... .  Any body (mass) taken up in a
balloon (Bo3aymnbiii map) will weigh ... (a. more, b. less) than at the
surface of the earth , if taken down in a mine (maxra) it will weigh ... than
on the surface.

Thus, the weight of a body on the surface of the earth may vary
(mensiercs) from place to place, because for bodies on the surface the
nearer the body is to the centre of the earth, the greater is the force of
gravity and hence (cinegoBatenbHoO) the ... is its weight. For example, a
given mass weighs 10 kg at sea level. Its weight on the top of the Elbrus
will be ... (a. more, b. less) than 10 kg. (1000 31.)

HELP : distance, density, energy, gravity, Earth, less, more.
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1) Bvibepume npasunbhbiii apuanm nNponyujeHHo2o Cl108d, 6CmMasbme €20
8 npeodlodceHe, nepeseoumne.

TEXT 3

WEIGHT AND MASS

Perhaps, no two terms in physics give rise (mopoxnats) to such
confusion (myranuiia) in the minds of students as these - weight and mass.
Let us look into this.

What is mass and what is weight? Mass is the quantity of... (a.
energy, b. matter) in a body; it ... (a. does, b. does not) vary from place to
place on the earth's surface. Weight is the measure of the pull of gravity and
gravity ... (a.1s always the same, b. may be different) for different places.

The confusion (myranuna) which arises (Bo3Hukats) in the use of
these terms comes mainly from the fact that both mass and weight may be
measured in grams or in pounds. Thus, we may speak of the mass of a
pound or the weight (force) of a pound. The force of the pound is
equivalent to the pull of gravity for the mass of a pound ... (a. at any place,
b. at sea level). When an object having the mass of a pound is taken from
sea level to the top of a mountain, its mass ... (a. is, b. is not) changed but
its weight is ... (a. increased, b. decreased).

Conclusion (3axmtouenue): Mass refers to the quantity of ...in a
body, weight refers to the force of ... acting upon it. (900 3H.)

m llepesedume nucbMeHHO CeOYIOWULE MEKCM, NOAb3VACH CIOBAPEM.
TEXT 4

THE UNIVERSAL LAW OF GRAVITATION

In ancient times, people believed that the Earth was the centre of the
solar system and tried to understand and explain the movement of the Sun,
the Moon, the stars, and the planets around the Earth. As scientific
knowledge and technology improved over time, this idea (called the
geocentric theory) lost favour and new theories about the solar system
were put forward.

Tycho Brahe (1546-1601) and Galileo (1564-1642) made accurate
measurements of the heavens, which were the basis for later theories.
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Nicolas Copernicus (1472 -1543) believed that the Earth was not the centre
of the solar system but just another planet revolving around the Sun, which
itself never moved. This type of theory was called heliocentric. Johannes
Kepler (1574-1630), an assistant of Brahe, used Brahe’s measurements to
support Copernicus heliocentric theory. This led to hid discovery of three
laws relation to planetary movement, including the fact that the planets
move in elliptical orbits around the Sun.

Isaac Newton expanded on these theories by testing and proving
Kepler’s laws. Numerous tests led Isaac Newton to his historic discovery
of the Law of Universal Gravitation (or big G) . By calling his discovery a
law, he meant that the relationships he had discovered were true
everywhere and in all cases. (1116 3n.)

TEXT 3§

GRAVITATION

Gravitation 1s a very important force in the universe. Every object
has a gravitational pull which is like magnetism. But, unlike magnetism,
gravitation is not only in iron and steel. It is in every object, large or small;
but large objects, such as earth, have a stronger pull than small ones.

The sun attracts the earth, and the earth attracts the sun. The earth
attracts the moon, and the moon attracts the sun. Although the bigger
object has the stronger attraction, all objects, in fact, have some attraction
too but we do not notice the gravitational pull of a book because the pull of
the earth is much greater.

Gravitation is the force which holds all the atoms of a star together. It
holds the sun together, and it holds the atoms of the earth together. It holds
us on the earth.

Einstein produced a new law of gravitation. Its main results are the
same as the results of Newton’s law; but in very small and fine matters
Einstein’s law gives different results. (807 3H.)

TEXT 6

MICHAEL FARADAY

M.Faraday ( 1791-1867) was unusual among famous men in the
19" century. He was born in London to a poor family. He attended only
a primary school, but educated himself. In the daytime he worked as
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bookbinder and attended public lectures at the Royal Institution in the
evenings. When H.Davy, one of the leading physicists of the time,
injured his eyes in an explosion in his laboratory, he offered Faraday a
job as his secretary.

Fortunately, M.Faraday had time to carry out experiments at the
Royal Institution of Great Britain, although he was still Davy’ assistant.
In 1829 Davy died, and soon after Faraday began the series of
experiments that would make him one of the most important scientists of
all time. He managed to build the device which moved a magnet through
a loop of wire. This motion of the magnet through the wire created an
electric current. He demonstrated that a changing magnetic field
produces an electrical field. He was helped by J.C.Maxwell to state the
process mathematically (maths had always been Faraday’s weakness),
and this is now known as Faraday’s Law of Induction. It is one of the
foundations of electromagnetism and of modern technology. Later,
Faraday build the first dynamo, a way of generating electricity. Without
his discoveries we would not be able to enjoy the modern lifestyle that

we have now.
(1129 3n.)

IPE/UIOKEHHA JVIA ITEPEBO/IA

(BpeMCHa riiarojla B aKTHBHOM M CTPaAdaTCIbHOM 3aJiorax, MOJJAJIbHBIC
IJ1aroJjibl 1 ux SaMeHI/ITeJ'II/I).

1. In 1957 aresearch centre was founded in Siberia.

2. About half of the physicists of the world work in the field of solid-
state physics.

3. Russian scientists carry out research in many branches of modern
physics.

4.  The physicists of many countries are working at the problem of
controlled thermonuclear reaction.

5. The physicists of the Joint Institute for Nuclear Research discovered
the 104th chemical element.

6. At any point within a liquid the pressure is the same in all directions.
7. When the liquid cools and begins to crystalize, different regions of
the liquid may begin to crystalize with different orientations of their
growing crystal lattices.
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8.  The amount of pressure increases with the depth.

9.  Pressure in a liquid differs from that exerted by solids.

10. Pressure within a liquid is proportional to the depth and to the
density of the liquid.

11. Liquid pressure is caused by the weight of the liquid.

12. Hydraulic presses are used for making different parts.

13.  Various machines are designed at this research institute.

14. We have designed an appliance which provides the cooling of our
instruments.

15. The heating effect of the electric current is used in many instruments
(devices).

16. It is always important to know how much heat will be produced.

17. Electric current produces magnetic field.

18. The connection between magnetism and electricity was discovered
more than a century and a half ago.

19. The magnetic effect of the electric current can be increased; a
solenoid is used for this purpose.

20. The like poles of a magnet repel.

21. Electromagnets can hold loads of several tons.

22. Various particles may be current carriers.

23. Electrons may travel without a conductor.

24. Electric current is often compared to the flow of liquid through a pipe.
25. The unit of the strength of current is the ampere.

26. The speed of electrons is not high.

27. The function of the battery is to maintain the potential difference.

28. E.M.F. (electromotive force) is measured by means of a voltmeter.
29. Electrical resistance depends upon the kind of conductor, the length
of wire and its cross - sectional area.

30. Electrical resistance also depends upon the temperature.

31. The unit of resistance is ohm.

32. Heat engines convert heat energy into mechanical work.

33.  We know the law of the conservation of energy.

34. Hydrogen is the fuel of the future.

35. Energy was, is and will be the foundation of the economy.

36. We need ever more energy.

37. An atomic power plant is operating in Shevchenko.

38. Hydrogen is the lightest of all gases.

39. Hydrogen contains more thermal calories than gasoline.

40. Hydrogen is an ecologically clean fuel. But it does not exist in a pure
form.
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41. Hydrogen can be obtained from water.

42. The physical nature of the sun has been under investigation for more
than 350 years, ever since the sun was first observed through a telescope
by Galileo.

43. In 1912, Titanic hit an iceberg on its first trip across the Atlantic, and
sank four hours later. At that time 7itanic was the largest ship that had ever
travelled on the sea. It was carrying 2207 people. When the passengers
tried to leave the ship, only 651 of them were able to get lifeboats.

44. A great deal of attention is being paid to possible uses of lasers in
war. Laser guns to blind enemy troops are being actively investigated.

45. The building of the new power plant was being completed when I
came to live in that city.

46. Machine tools should be judged upon performance, not appearance.
47. Now brief-sized computers are being built and matchbox-sized
computers are being talked about.

48. The term «growth» means a permanent increase in size and shape.
49. Automation is the application of mechanical, or more commonly,
electronic techniques to minimize the use of the manpower in any process.
50. The corpuscular theory, as Newton’s concept of light was called,
accounted for many of the observed properties of light.

51. The atomic theory of John Dalton was the foundation stone on which
the rapidly growing science of chemistry in the 19™ century was built.

52. According to Bohr, the structure of an atom resembles a miniature
solar system.

53. Words like watt and volt have become part of our language so
completely that we sometimes forget that these are the names of famous
people.

54. It is that current which, when passed through a solution of silver in
water, will deposit silver.

55. Bell is 10 times the size of the more frequently used decibel, which is
used as a measure of response in all types of electrical communication
circuits.

56. 1In 1826 Ohm found a simple correlation between resistance, current
and voltage. He also observed that if the voltage remains the same, the
greater the resistance, the smaller the voltage is. The unit of resistance is
the Ohm.

57. 1. Newton showed how the mass of the sun could be calculated from
the speed and distance of any planet.

58. Newton established that the weight of the same body would be twenty-
three times greater at the surface of the sun than at the surfuce of the earth.
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59. In the book “Outside the Earth”, K.Tsiolkovsky, the famous Russian
scientist, who worked out in 1895 the mathematical terms of space travel,
assembled a group of outstanding scientists in an imaginary mountain
laboratory: Galileo, Newton, Laplas, Helmgolz, B.Franklin and a modest
Russian named Ivanov.

60. In 1820 it was discovered that an electric current could deflect a
magnetic needle to the left, or to the right, according to the direction in
which the current was flowing,.
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&= KEYS:
Unit 2, Ex.5

Unit 3. Quiz

10. ¢

7.b
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C
C
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a
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Unit 3, Ex.5
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