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IMNEPEJIMOBA

[TociOHMK mpU3HAYEHO ISl HABYAHHS CTYAEHTIB (PI3UYHOTO Ta paaioizuyHOro
(akyJIbTETIB YUTAHHIO Ta PO3YMIHHIO HAYKOBOI JIITEPATYpH 3a (PaxoMm Ha aHTJIIHCHKIN
MOBI, 3HAXO/IP)KEHHIO He00X1AHO1 1H(OopMallii Ta 11 HACTYITHOMY aHaJi3y.

OcHOBHa yBara CKOHIIEHTpPOBaHAa Ha IMepekjajl Ta OOroBOpIOBaHHI
AQHTJIIMCHKUX OPUTIHAJIBLHUX TEKCTIB 3 3arajbHOi (PI3UKH, BUBYCHHIO OCOOIMBOCTEH
HAyKOBOTO MOBHOT'O MaTepiany.

[TociOHMK Mae 3a MeTY:

1) po3HIMpEeHHs CIIOBHUKOBOI'O 3aI1acy CTYACHTIB 3 (PI3UYHMX CIEIialbHOCTEH;

2) HaBYaHHSI MOBHUM MOJICJISM CY9acHOTO HAyKOBOT'O CTHIIIO;

3) o3HallOMJICHHS CTYACHTIB 3 OCHOBHMMH €TallaMH HAyKOBOTO METOJy
JIOCIIKEHHS,

4) aKkTHBHE OBOJIOAIHHS MOBHHMH HAaBHYKaMH, HCOOXIIHUMHU I MPOBEICHHS
HAyKOBO-JIOCJITHULIBKOT pOOOTH, aHOTYBaHHS Ta pe(epyBaHHSI KypCOBHX
poOiT, BHUCTYMIB 3 JIONOBIASIMM Ha aHIJIIHACBKIA MOBI Ha HAyKOBHUX
KOH(epeHIAX;

5) 3akpimieHHs] HAHOUTBII TUIIOBUX JUISI HAYKOBOTO CTHIIFO MOBHHX CTPYKTYD.
[Tocionuk ckmamaerhes 3 13 ypoki (Units). Yci ypoku, oKpiM OCTaHHBOTO,

MICTSTh TI0O JIBa TEKCTU (JOJATKOBUM Ta OCHOBHMM) 3arajJibHO (Pi3MYHOTO

CHpsIMYBaHHS Ta pO3pOOJICHI O HUX 3aBJIaHHS.

3aBAaHHS KOKHOTO YPOKY BMIIIYIOTh:

1) BhopaBm 3 Tmepekiaay JCKCHYHOTO Marepialy Ta BIpaBH, CIPSIMOBaHI Ha
3amam'siITOByBaHHS JICKCUKH 3a (paxom, CIIOBOCIONYYCHb Ta BHUPa3iB, TUIIOBUX
JUJI. HAYKOBOI MOBHY,;

2) THTaHHA, [0 MAIOTh 32 METY HaBYaHHS OIISJIOBOMY Ta aHAJITHYHOMY YUTAHHIO,
HoIIyKy NOTpiOHOT iH(pOopMalliil Ta nepeKiany;

3) TBOp4i BHpaBH, SKi MOTPEOYIOTH  3MICTOBOTO aHAI3y TEKCTy Ta BHpa3y
0COOMCTOI TOYKH 30py CTOCOBHO OTPUMaHOi iH(popMallii;

4) rpamaTH4Hi BIpaBH, HEOOXIIHI JJIsA MEPEKIay HAyKOBOTO MaTepialay Ha PiIHy
MOBY;

5) BHOpaBW Ha PO3BHTOK HABMYOK YHUTAHHS HAYKOBOI JITEPATypH 3 3aCTOCYBaHHIM
TEXHIK HAyKOBOTO JOCHIUKEHHS: BMIHHS TIOPIBHIOBATH, KJIAacU(DiKyBaTH,
BiIpi3HATH (aKT BiJ AYMKH, BHUKa3yBaTW TIiNOTE3W, OMUCYBAaTH, CKJIaJaTH
03HaKH, pOOUTH BUCHOBKH, TOIIIO;

6) MOBHI MOJeNi KOMYHIKAaTHBHHX yMiHb 3 BHpa3y OCOOMCTOTO BiJHONICHHS JIO
IPOYUTAHOTO: 3T0JIU, CyMHIBY, CIIPOCTYBaHHS, 3/I0OTAJIKH, HaAMipy, TOIIIO.

OcranHill ypoK cucTeMaTH3ye HaOyTI 3HAHHS 3 HAYKOBOTO METOJY AOCIIHKCHb
Ta MICTUTh TBOPYI BIPABU O KOXXKHOTO 3 €TaliB. TEKCTH ypPOKIB CYMPOBOKEHO
NOCWIAHHSIMHU JI0 ICSIKUX TEPMIHIB Ta BUPA3iB, K1 B HUX 3yCTPI4atOThCS.

[TociOHMK MOXke OYyTH BUKOPUCTAHO SIK JIJISl Ay JUTOPHOI pOOOTH 3 BUKJIAJjaueM,
TaK 1 Il CaMOCTIHHOI po00TH cTyAeHTIB. CTpyKTypa MOCIOHUKA J103BOJISIE€ CTYJAEHTY
CaMOCTIMHO TpaIfoBaTH 3 TEKCTaMHu [JIsi OTpuMaHHs 1HQopmarlii 3a Qaxom Ta
PO3BUTKY HABMYOK YHMTAHHS HAYKOBOI JIITEpAaTypH, a BUKJIAJA4eBl Ja€ MOXKIIUBICTh
ONTUMAJIBHO OPTraHi3yBaTH ayJUTOPHY POoOOTYy 3 MPOBEACHHS KOHTPOJIIO, aHATI3ZY Ta
00TOBOpPEHHSI.



UNIT 1
THE COMPOSITION OF MATTER
Short Reading
Read the following passage and find out how matter may be classified.

Notes: to take up — 3aliMaTH, IpUAMaTH
to consist of — CKJIAIATUCH 3 ...
to arrange — BJIALLITYBAaTU
either ... or ...— abo ... abo
firm — MIIHU#, TBEPAMI
to melt — TOIIUTH, POZYUHATUCH, IUIABUTH
to soften — OM ’ SIKIITy BaTH(Cs1)
gradually — MIOCITITOBHO, TIOCTYTIOBO
to flow — TEKTH, JINTU(CS)
rigid — KOPCTKUH, HETHY YK
loose — BUTBHUH, IIPOCTOPUH, IIUPOKHIA
to fitin — IPUCTOCOBYBATH

The Nature of Matter

Everything around us consists of matter: this book, your body, the air you
breathe, and the water you drink. Matter is anything that has weight or mass and
takes up space.

All matter may be classified as solid, liquid, or gas. Solids are firm and have a
definite form.

Rubber, wood, glass, iron, cotton, and sand are all classified as solids. A
considerable force would be needed to change the shape or volume of an iron bar, for
example, because the atoms or molecules of a solid are densely packed and have very
little freedom of movement.

Solids may be further divided into two classes: crystalline and amorphous.
Rocks, wood, paper, and cotton are crystalline solids. Crystalline solids are made up
of atoms arranged in a definite pattern. When these solids are heated, the change to a
liquid, known as melting, is sharp and clear. Amorphous substances include rubber,
glass, and sulfur. In these substances, the pattern of the atoms is not orderly, and
when heated, they gradually soften.

Liquids, on the other hand, are not rigid. If water, milk, or oil is poured on a
table, it will flow all over the surface. The atoms or molecules of liquids attract each
other and thereby enable liquids to flow. But these atoms are loosely structured and
do not keep their shape. Therefore a liquid will take the shape of any container in
which it is poured. However, liquids have a definite volume; a quart of milk cannot
fit in a pint container.

Gases, such as air, oxygen, and carbon dioxide, have no fixed shape or volume
of their own. They diffuse or spread out to fill any container. If water is put into a
tire, it will run to the bottom; if air is put into a tire, it fills the whole space inside the
tire. The atoms or molecules of gases are widely spaced and move very rapidly. They
either compress or expand to adapt to any area.

Everything we know is made of matter in solid, liquid or gaseous form.
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Vocabulary in Context

A good vocabulary will help you to improve your reading in your profession.
Reading will not automatically increase your vocabulary. At this stage of language
development you must make a special effort to acquire new words. The vocabulary
sections contain strategies for continuing to build your vocabulary and for making
vocabulary growth a lifetime habit.

Mark the letter of the answer that best matches the meaning of the italicized word as
it is used in each of these sentences.

1. Atoms are infinitesimal in size.

a. tiny b. huge
2. Chemists study the composition of natural substances.
a. materials b. machines

3. All matter is either liquid, solid, or gas, and solids may be subdivided into
crystalline and amorphous.
a. built up b. broken down
Plastic products are hard to dispose of because they are almost indestructible.
a. unable to be destroyed b. unable to be constructed
5. At one time the atom was thought to be indivisible.
a. unable to be divided b. unable to be seen

B

6. Einstein's ideas are too abstract for many people to understand,
a. practical b. theoretical
7. The reaction of iron and oxygen produces rust.
a. chemical activity b. separation
8. The airplane had to rely on radar in the dense fog.
a. thick b. thin
9. The moon revolves around the earth.
a. stretches b. circles
10. Some scientists suspect that the planet Uranus once collided with another object
in space.
a. crashed b. orbited

Finding Main Ideas

Scientific writing consists mainly of concepts and material that supports those
concepts. The concept is usually stated in a topic sentence. The topic sentence is
frequently but not always the first or the last sentence of the paragraph.

In the following passage find the topic sentence of each paragraph.

Reading
Notes: infinitesimal — OC3MeKHMI, HECKIHUCHHUM
to emerge — 3'SIBIISITHCS, BUXOIUTH
to equal — 3piBHATH(CS)
indivisible — HETOIIJIbHUN
indestructible — HE3pYHHOBAHUI
to be universally accepted — OyTH 3arajJbHO MPUHHATHM



to claim — 3asIBJISITH, TBEPIUTH

to revolve — obeprarucs

to surround — OTOYYyBaTH

entire — UTMH, CYIIUTEHUHI

to collide — CTHKATHUCS, 3ITKHYTUCSI

The Infinitesimal Atom

There are over four million substances known to man. (Yet it is one of the
amazing facts of science that all these substances are made up of only about 100
different varieties of matter, which are called elements.) Oxygen, hydrogen, gold,
aluminum, sulfur, carbon, and chlorine are all examples of elements that combine in
different ways to make the more than four million substances. Elements are made of
particles called molecules, too tiny to be seen even with a powerful microscope.
Molecules are made of even smaller particles called atoms. All the world is made of
atoms.

The concept of atoms first emerged in ancient Greece. In 400 BC the
philosopher Democritus theorized that matter could be divided into smaller and
smaller particles until a point was reached beyond which no further subdivision was
possible. These indestructible particles were called atomos, a Greek word meaning
indivisible. We know today that atoms are so small that it would take more than a
million of them to equal the thickness of this sheet of paper. Democritus' theory,
however, was not universally accepted in the ancient world, for many believed in
Aristotle's theory that matter is composed of four elements: earth, fire, air, and water.

During the Middle Ages in Europe, the concept of atoms was considered too
abstract and was accordingly rejected. Finally, in 1804 the Englishman John Dalton
formulated an atomic theory based on his experimentation. He claimed that all matter
Is made of atoms; that all atoms of a single element have the same shape, size,
weight, and behavior; and that atoms of each element are different from those of any
other element. He said that atoms are not created or destroyed but rather form new
combinations in chemical reactions.

Dalton thought that atoms were solid, but today atoms are believed to consist
mainly of space, with a dense nucleus at the center. The size of the nucleus inside an
atom is comparable to the size of an ant on a football field. Each nucleus contains
protons, which have a positive electric charge, and neutrons, which have no charge.
The nucleus is surrounded by electrons, which have a negative electric charge. The
number of protons equals the number of electrons in each atom, and therefore the
entire atom has no charge. In 1913, the Danish physicist Niels Bohr proposed a
model of the atom in which the electrons revolved around the nucleus like the planets
revolve around the sun. Today the movement of electrons is thought to be more like
bees hovering around a hive. The force of attraction between the positive protons in
the nucleus and the negative electrons whirling around keeps the electrons in their
paths.

What is it that makes iron hard, oxygen a gas, and mercury a liquid? The
properties of an element are determined by the number of electrons in an atom, which
is called the atomic number. All atoms of the same element are alike. If you've seen

8



one atom of oxygen, you've seen them all. Hydrogen, the lightest element, has one
electron and one proton. In fact, the hydrogen atom, the most common atom in the
universe, is the basis on which our entire universe was formed. Oxygen has eight
protons and eight electrons. Uranium, one of the heaviest elements, has 92 protons
and 92 electrons.

All the world is made of atoms: everything we see and know of is made of the
billions and billions of these infinitesimal specks of matter. All life exists because
atoms are continually moving, combining, separating, colliding, giving off energy,
and absorbing energy.

Understanding the Reading
Each of the following statements is inconsistent with the information in the
previous passage.
Test your reading comprehension by finding and correcting each error.
Example: Molecules are even smaller than atoms.
Atoms are even smaller than molecules.

1. In ancient Greece everyone believed Aristotle's theory that matter is

composed of four elements: earth, fire, air, and water.

During the Middle Ages the atomic theory was widely accepted.

3. John Dalton theorized that atoms are composed of electrons, protons, and

neutrons.

Neutrons have a negative electric charge.

Each atom is neutral because the number of its protons equals the number

of its neutrons.

6. Niels Bohr proposed a model of the atom with the electrons revolving
around the planets.

7. Electrons are kept in their paths by the force of gravity.

8. The atomic number of an element is the total of the number of electrons
and the number of protons.

9. All the atoms of a single element are different.

10. Atoms of hydrogen are identical to atoms of oxygen.

.

ok

Transferring Information
Read the paragraph and find another way that matter may be classified.

Electrical Conductivity

Matter is frequently classified according to its electrical conductivity as a
conductor, nonconductor, or semiconductor. Conductors have many electrons that are
free to move and are useful in carrying, or conducting, electric current. All metals,
particularly silver, copper, gold, and aluminum, are good conductors. Substances with
few free electrons are called nonconductors, or insulators, because they do not carry
electric charge and can be used to prevent electricity from flowing where it is not
wanted. Air, wood, glass, and plastic are insulators. A few substances, like carbon,



silicon, and germanium, do not fall into either of these categories. They are classed as
semiconductors and are used in such electronic devices as transistor radios.

Translating
Translate the following sentences from Ukrainian into English.

1.

no

ook w

~

abrwn

N o

A
3arajgpHO BIZIOMO, 110 MaTepisi — 1€ T€, 3 YOT'O CKJIAIA€ThC yCe HAaBKOJIO HAC.
Ile oGmannanHs 3aiimae Garato Micis, Woro Tpedba abo YIOCKOHAIIOBATH, a0o
3MIHUTH.
I'yma — e minau# MaTepiai, kil KI1acu@iKyrTh K TBEpE TLIO.
Yci muTanHa Manu OyTH yperyJTIOBaHUMU.
i pe4oBHHM MOCTYMOBO MOM’ IKIITYIOThCS, KOJIU X HarpiBaloTh.
BoHu mpucTOCyrOTH cTapi KOHTEHHEpW MiA PIAUHY, L0 3aJAIIWIacs MICHs
EKCIICPUMEHTY.
AToMmu, 1110 MalOTh BUIbHY CTPYKTYpPY, HE 30€pIiratoTh CBO€i (hOpMH.
PeyoBuHM MaroTh 3AAaTHICTH JIMTHCS, TOMY IO IX aTOMH Ta MOJICKYJIU
MPUTATYIOTH OJIUH OJTHOTO.
B
Mu nobGaurmin OGe3MEeXHI MOXIHUBOCTI IBOTO METOJY, KOJM HaM ITOKa3ajau
JTUBOBUKHI PE3yJIbTATH.
BoHu 3aBxau NoeAHYIOTH MPAIlo Ta BIAMOYNHOK.
He3spyiinoBaHi yacTku OyJ10 HA3BaHO aTOMaMH, 1110 O3HAYA€ HEIMOIUIbHI.
I{i yacTKH MarOTh JUBOBH>KHI BJIACTUBOCTI.
Mu 1inkom 3romHi, MmO 1UGPU TOBUHHI 3PIBHATHCS 3 YHIBEPCAIBHO
MPUAHATAMM.
Horo 3aBkau 0TOUYIOTH HOr0 Apys3i.
EnexTponn 06epTatoThCs HABKOJIO SIpa, SIK TIaHeTH HaBKo10 COHIIS.
I'pyna BueHMX BupilmWiIa BIIIUIUTUACS BiJ I1HIIUX Ta TOBHICTIO 3MIHUTH
HAIPSIMOK CBOIX JIOCIIIIPKEHb.

Discussion Points
Using English to Express Agreeing:

Here are some useful ways of agreeing with someone’s opinion.
| absolutely (completely) agree.

| entirely agree.

That's true (That is right).

Yes indeed!

| quite agree with ... .

Couldn't have put it better myself.
That's a wonderful idea.

That would be marvelous.

That's just what | was thinking.
That's exactly what | think.

Memorize the following expressions and use some of them to agree with the
information obtained from the texts of this unit.
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UNIT 2
THE ELEMENTS
Short Reading
Read the following passage and find as many comparisons as you can.

Notes: to search (for) — IIYKaTH, OOIIYKYyBaTH, JOCIIKYBaTH
technique — TEXHIKa, TEXHIYHUN IPHIHOM, METO/
to convert — [EPETBOPIOBATU
to succeed in (doing) smth. — mocsaratu MeTH, MaTH yCIixX
to extract — BUTATATH, 37100yBaTH, BUOUPATH
at least — pUHANMHI
to occur — TPAIUIATUCS, CHACTH Ha TyMKY
compound — CYMIIII, CITOJTyKa
durable — MII[HUH, TOBTOBIYHUM
to emerge — 3’ SIBJIITUCS, BUXOJUTH
to withstand — BUCTOSITH, TPOTUCTOSITH

The Wonder Metals

The study of metals began in the Middle Ages when alchemists searched for a
technique to convert "base metals”, like lead, to gold. They never succeeded in
making gold but at least by experimenting with the metals (in contrast to the ancient
Greeks, who only speculated about them) they made many discoveries.

All but 20 of the over 100 elements identified to date are metals but only 7 of
these are common in the earth's crust. Iron, the most widely used metal, is rarely
found in the free state (not combined with other metals) and must be extracted from
naturally occurring compounds (ores) such as hematite, magnetite, and pyrite.

The beautiful colors of rocks are due almost entirely to these iron compounds.
In fact, iron pyrite is often called fool's gold because of the similarity of its color to
gold. Iron is very strongly magnetic, and the fact that the earth is a magnet itself
tipped scientists off to the fact that iron is a major component of the earth's core, or
center.

Pure iron is a relatively soft, silvery metal that is very active chemically (that
Is, it combines with oxygen to corrode or form rust). It is usually mixed with other
elements or compounds to form alloys such as steel, stainless steel, or cast iron,
which are more durable and rust resistant than pure iron.

Aluminum is the most abundant metal, but it was not used until a century ago
because it is so active chemically and difficult to extract. Like iron it is soft, but in
contrast to iron and steel, aluminum is very light and more resistant to corrosion,
These qualities make it useful for airplanes, trains, automobiles, rockets, and house
siding.

In the 1940s, magnesium emerged as an important metal. Although it is less
abundant in the earth, more chemically active, and harder to extract than aluminum,
it is present in sea water and that means there is almost an endless supply of it.
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In the space age, the extraordinary properties of titanium have made it the new
wonder metal. Lighter and stronger than steel, it is more resistant to corrosion and
able to withstand heat.

The remaining major metals are sodium, potassium, and calcium, all too active
chemically (they react violently with water) for use in construction.

Vocabulary in Context

Mark the letter of the answer that best matches the meaning of the italicized word as
it is used in each of these sentences.

1. Silicon is a nonmetallic element that is inexpensive because it is so abundant in
minerals.

a. rare b. plentiful
2. When exposed to air and moisture, iron will corrode.
a. rust b. shine
3. The spontaneous explosion caused a lot of damage.
a. unplanned b. planned
4. The room got stuffy and warm due to improper ventilation.
a. heating b. air circulation
5. There is oxygen in the protoplasm of all plants and animals.
a. blood b. living matter
6. Water is vital to all living things.
a. necessary b. useless
7. Larger vehicles consume more gasoline than smaller ones.
a. use b. save
8. A catalyst speeds up a chemical reaction.
a. chemical agent b. forest animal
9. Farmers fertilize their soil to make it more productive.
a. enrich b. ruin
10. To obtain aluminum, metallurgists must extract it from bauxite.
a. remove b. destroy
Skimming

Skimming for main ideas is a reading skill that is useful in a number of ways:
a) Always skim a textbook chapter before reading it closely. If you follow this
procedure, you will read faster and with greater interest and comprehension.
b) When you need to write a research paper, skim the references you find in
the library to see which contain the material you need.
¢) Skim any passage that you find difficult. Once you have a general idea of the
content and organization, you will be able to read it thoroughly with better
understanding.
Skim the following passage to discover its main topic and the information it contains.
Then answer the following questions.

1. The main topic of this reading is:
a. the industrial uses of oxygen, nitrogen, and hydrogen
b. how oxygen, nitrogen, and hydrogen differ from the other elements
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c. the importance of oxygen, nitrogen, and hydrogen to living things
d. the differences between the three gases
2. All of the following topics are discussed in the passage except:
a. oxidation
b. a comparison of nitrogen and oxygen
c. the characteristics of hydrogen
d. the scientists who discovered each gas and the year of discoveries

Reading
Notes:  odour — 3amax, apoMar
nitrogen — a3zoT
hydrogen — BOJICHb
to consume — CIIO’KUBAaTH
to harden — CTaBaTH TBEPAHMM; 3arapTOBYBATH
decay — pyHHYBaHHS, pO3I1a,]
fuel — [IaJIMBO, TaJbHE
combustion — 3TOPSTHHS
to kindle — 3amaaroBaTh(cs), miAnaaToBaTH
to inhale — BIUXATHU
fertilizer — JT00PHBO
dilute — PO30aBIIATH, PO3IUMHITH
to be highly flammable — OyTH HaJA3BUUYAWHO 3alaJbHUM

The Life-Supporting Gases

How long can a human being live without oxygen? What if there were no
nitrogen in the air? Just how important is hydrogen?

Three of our most abundant and important elements are the gases oxygen,
nitrogen, and hydrogen. Although they share many properties — all three are
colorless, odorless, and tasteless at room temperature — each one is necessary to life
in a unique way.

The same substance causes metals to corrode, wood to rot, apples to turn
brown, paint to harden, gasoline to burn, and iron to rust. Fire cannot burn without it,
and human beings cannot live without it. This substance is oxygen, an essential
ingredient in air and water and the most abundant element in the earth's crust.

Oxygen is very active chemically, meaning that it readily combines with other
substances in a process called oxidation. For example, iron combines with oxygen
from the air to produce iron oxide, or rust. Food and water combine with oxygen to
form decay. Vegetable oils used in paints combine with oxygen to harden. These are
all examples of slow oxidation. The rapid oxidation of fuels causes combustion, or
fire. Sometimes a fire starts spontaneously. If a substance with a low kindling
temperature, such as oily rags, newspapers, or grain, is heated in the absence of
proper ventilation, oxidation may occur so rapidly that the substance bursts into
flames. This phenomenon is called spontaneous combustion.

Oxygen is found in the protoplasm of all living organisms and is essential to
respiration. Human beings cannot live more than five minutes without oxygen. We
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inhale oxygen, which passes into the bloodstream and is carried to the body tissues.
There it combines with the food we consume, producing the energy we need to
maintain our body temperature and to supply us with the strength for physical
activity.

Nitrogen is also vital to living things. All plants and animals contain nitrogen
compounds in which the nitrogen has been converted to its free state by a process
called nitrogen fixation. Fertilizers contain nitrogen compounds to feed plants and
help them to grow.

In contrast to oxygen, nitrogen is comparatively inactive; that is, it does not
readily combine with other substances. Therefore, nitrogen does not support
combustion. If there were no nitrogen to dilute the oxygen in the air we breathe, the
combustion of fuel would be extremely fast, metals would corrode rapidly, and
smoking would be impossible. When, however, with the help of high temperatures,
electricity, and catalysts, nitrogen does react with other elements, it tends to be very
powerful. Because many nitrogen compounds are unstable, they are used in
explosives like TNT and gunpowder. Other compounds include drugs such as
poisons, antibiotics, laughing gas (nitrous oxide), and anesthetics. Nitrogen can be
extracted from the air by liquefying air.

Hydrogen is the most abundant element in the universe. The sun and stars are
almost pure hydrogen. Our sun's source of energy is the conversion of hydrogen into
helium. Hydrogen is also found in almost all plant and animal tissues. There are more
atoms of hydrogen in our bodies than any other element because our bodies are about
two-thirds water! Hydrogen is also found in most fuels and in all acids. It is the
lightest known element and is highly flammable. Helium is almost as light as
hydrogen but it is nonflammable.

Hydrogen and oxygen are the main constituents of the water we drink.
Nitrogen and oxygen are the chief elements of the air we breathe. Our existence
could not be possible without the presence of all three.

Understanding the Reading
Each of the following statements is inconsistent with the information in the
previous passage.
Test your comprehension by finding the error in each statement and restating it
correctly.
Example: Oxygen, nitrogen, and hydrogen have similar properties, but only oxygen is
essential to life. All three are essential to life.
1. The substance that causes wood to rot is not the same as the one that
causes apples to turn brown.
2. The decaying of food is an example of rapid oxidation.
3. Human beings can live up to 15 minutes without oxygen.
4. Nitrogen converts to a free state by a process called spontaneous
combustion.
Compared to oxygen, nitrogen is very active.
Nitrogen is used in explosives because it is so stable.
7. Oxygen is the most abundant element in the universe.

o O
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8. Scientists do not know what the sun is made of.
9. In contrast to helium, hydrogen is nonflammable.
10. The essential ingredient in fertilizers is hydrogen.

Translating
Translate the following sentences from Ukrainian into English.
A
Bueni mrykaroTh BIZINIOBIIb HA 1€ TUTAHHS Ha MPOTA31 0araTb0X pOKiB.
Hosuil MeTox nomryky 1€ Hifie He 3aCTOCOBYBaBCH.
31a€ThCSI HEMOKJIMBUM MEPETBOPUTH CBUHEIb Ha 30J10TO.
Hapemri Mmu Manu ycmix B mpoBEAEHH1 I[bOTO BAKIMBOTO €KCIIEPUMEHTY.
[TpunaiimMHi, 111 pedi TPaIUSIIOTHCS HAaBITh MPU 3BUYANHUX TEMIIepaTypax.
Taxi croyku BIZHOCHO O€3MeYH]1 AJIs JH0JUHU.
Mu MaeMoO yTBOPUTH OUTbLI JOBrOBIYHI CIUIABH, 1110 IPOTUAIATUMYThH KOPO3ii.
Lel meTan Moe 3’ IBUTHCS BHACTIAOK Ipalll TATAHOBUTUX BUCHHX.
MeHi cmano Ha AyMKY, IO S B)K€ 4yB IIIOCH MO/Ii0HE.
10 Bin He MaB Hamipy KOroch 0Opa3uTHu.
B
Kucens, a30T Ta BOJIeHb MalOTh CXO/H1 BIaCTUBOCTI.
Hesigomuii apomaT Tak Bpa3uB HOTo, 1110 BiH BUPIIIUB KyITUTH HOBI Mappymu.
L1i ra3u He MarOTh 3amaxy, CMaKy Ta KoJbopy.
Konu i%a noeHyeThCst 3 KUCHEM, BUPOPMOBYETHCS pO3MIa.
Konu pociaunHi 0111 MOEAHYIOTHCS 3 KUCHEM, BOHH CTalOTh TBEPIUMHU.
Kucens, kil MU BOIUXAa€MO, TIOEAHYETHCS 3 DKEI0, 1[0 MU CIIOKUBAEMO, Ta J1a€
HaM JKUTTEBY €HEPTIIO.
7. 1oOpuBa MICTATh a30THI CMOJYKH, U0 NIJOUTYIOTh POCIMHU Ta JOTOMArarTh
X pocry.
8. bararo TumiB TaTRbHOTO MICTATH BOJEHb, TOMY IO BiH HaJA3BUYANWHO
3aUMUCTHUH.
9. A3OT po34MHSIE KUCEHb Y MOBITPI, IKUM MU AUXAEMO.
10. A30TH1 cioJlyKH HeCTaOlIbHI, IX YaCTO BUKOPUCTOBYIOTh Y BUOYXIBKaX.

ooNR~LDPE

ook wnE

Discussion Points
Using English to Express Tentative Agreement:
Here are some useful ways of tentative agreeing with someone's opinion.
That could be right, but...
To a large extent it is right, but...
| agree with that to a certain extent, but...
Up to point I'd agree with that, but...
| take this point, but...
There is a point here, but...
| appreciate this point of view, but...
That's an interesting idea, but...
Memorize the following expressions and use some of them to agree to a certain extent
with the information obtained from the texts of this unit.
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UNIT 3
COLOR, LIGHT, SOUND
Short Reading
Read the passage below to discover what causes us to see different colors.

Notes:

to respond to the different wavelengths — pearyBatu Ha pi3Hi JOBXHHH XBUJIb

to travel on different frequencies — PO3IOBCIOKYBAaTHCh ~ HA  PI3HHUX
4acToTax

to cause (smb.) to see — 3MYIITyBaTH (KOTOCh) MOOAYUTH

either ... or ... — abo ... uu ...

to result from — OyTH pe3yJIbTaToOM, BUHUKATH 3

a rainbow of colors — paiiayra KoJabopiB

to produce ultraviolet (infrared) light — CTBOPIOBATH yIbTpadioneToBe
(indpauepBoHE) CBITIIO

to measure energy — BHUMIPIOBATH €HEPTIIO

everyday experience — IIOJICHHUI JOCBI/

to determine — BU3HAYATH

The Nature of Color

Why is the sky blue and the grass green? Why isn't the sky green and the grass
blue? And why is a rose red instead of purple? What we see as color is the way our
brains respond to the different wavelengths of light.

Light is a form of electromagnetic energy that travels very quickly on different
frequencies, or wavelengths, which we see as different colors. For example, a
wavelength of 400 nanometers (nm) causes us to see violet. A wavelength of 660 nm
causes us to see red.

The color brown is induced by the mixing of wavelengths. Yellow can be
produced by either its own wavelength or a mixture of the wavelengths for red and
green. Our sky looks blue because molecules of oxygen and nitrogen in the air scatter
more blue wavelengths than any other color.

White light results from a mixing of the wavelengths of all colors. Sir Isaac
Newton discovered that when sunlight passed through a glass prism, the white light
dispersed into a spectrum of colored light. Newton then allowed the spectrum to pass
through a second prism and the colors recombined, producing a beam of white light.

This simple experiment demonstrated that white light contains all the colors of
the spectrum. A beautiful and dramatic example of this occurs when sunlight falls on
drops of water in the air after a rain. The beam of white sunlight spatters into a
rainbow of colors.

Certain colors are invisible to human eyes. Wavelengths shorter than that of
violet produce ultraviolet light that can damage skin cells. Wavelengths longer than
that of the color red produce infrared light, radio waves, X-rays, and gamma rays. We
cannot see colors produced by these wavelengths, but we can measure and use their
energy.
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Vocabulary in Context
A
Mark the letter of the answer that best matches the meaning of the italicized word as
it is used in each of these sentences.
1. The best way to solve a problem is to find the source.
a. origin b. effects
2. The space between the earth and the moon is a vacuum.
a. empty b. full
3. The glass door was so transparent, we bumped into it.
a. strong b. clear
4. Fleming revealed that his discovery of penicillin was occidental.
a. made known b. kept hidden
5. The earth absorbs the water from the rain.
a. drinks in  b. gives off
6. Wood is opaque; no light passes through it.

a. unclear b. clear
7.Air is the medium through which sound travels.
a. process b. environment
8. The old building was transformed into an emergency hospital.
a. enlarged b. changed
9. A microscope magnifies invisible objects so we can see them.
a. enlarges b. reduces
10. All efforts were concentrated on landing the plane safely.
a. centered b. scattered
B

Insert the following words in the sentences given below:
a. electromagnetic energy

b. brains
C. mixture
d. sunlight
e. spectrum
f. skin cells
g. rainbow
h. wavelengths
1. Our __ respond to the different wavelengths of light.
2. of wavelengths induce the color brown.
3. We see light which is the formof .
4. White light contains all the colors of the .
5. When __ passed through a glass prism, the white light dispersed into a
spectrum of colored light.
6. We can measure ____ which produce infrared light, radio waves, X-rays and
gamma rays.
7. canbe damaged by ultraviolet light.

8. The beam of white sunlight spatters intoa ___ of colors.
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Scanning

When you need to search technical material for the answers to specific
guestions, you will want to locate the particular information without reading every
word. This can be accomplished by scanning the passage.
Read the following questions. Then find the answers by scanning the passage for the
key words.

1. What is the speed of light? (key words: a large number)

2. Who originated the wave theory of light? (key words: a proper name
with capital letters)

3. What is silver bromide used for? (key words: silver bromide)

Reading
Notes:
to be reflected off objects — BiIOMBAaTHCSA Big 00’ €KTIB
transparent materials — pO30pi MaTepiau
to be the first to propose — 3alPONOHYBATH TICPIIHM
the rest of pemita
to diverge from a straight path — BIIXHJISATUCH BiJ MPSAMOI TpacKTOpii
to strike the surface — HOTPAIUIATH Ha IIOBEPXHIO
to pass from one medium to IEPEXOUTH 3 OJHOTO CEpeIOBHIIA
another — 70 1HILIOTO
to enable living things to grow — JI03BOJISITH JKUBUM 1CTOTaM POCTH
to verify ideas with experiments — MEePEBIPATH YSIBICHHS €KCIIEPUMEHTAMU
to move at a constant speed — pyXaTHCs 3 MOCTIHHOIO IIBUKICTIO
to conclude — pPOOHTH BUCHOBKH
to be referred to as — Ha3MBATHUCS
to keep in motion — 30epiratu y CTaHi pyxy
it was not until ... that — 1 TUTBKH

Reflecting on Light

Most of what we know about the world comes to us through our ability to "see"
with our eyes, our telescopes, and our microscopes. But how do we see? Sight is not
something that reaches out from our eyes. Instead it is the light that travels to our
eyes. You see this page, for example, because light, reflecting from the sun or an
electric light, travels from the paper to your eyes.

Sometimes we see light as it comes from a direct source, such as the sun, fire,
lightning, or a light bulb. The rest of the time we see light as it is reflected off
objects.

Light travels at high speeds. It must have been a great leap in the intuition of
scientists to realize that light actually "travels." It isn't just there! In the air light
travels at a speed of 186,000 miles per second. It travels slightly faster in a vacuum
and slower in other transparent materials such as water or diamonds. It takes light
less than one minute to travel from the earth to the moon and about 15 minutes to go
from the earth to the sun.
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In 1678 the Dutch scientist Christian Huygens was the first to propose that
light travels in waves. Since then the work of the American Albert Einstein and the
Scottish James Maxwell has revealed that light actually consists of particles known as
photons and travels in electromagnetic waves.

Light seems to travel in straight lines. If you shine a flashlight in the dark, for
example, the beam of light appears to be straight. In contrast, sound waves travel in
every direction. We can hear people on the other side of a wall but cannot see them.

In certain situations light diverges from a straight path. When it falls on an
object, most is either absorbed (in the case of an opaque object such as wood or
metal) or passes through (in the case of a transparent object such as water or glass).
The remainder of the light is reflected. It is reflected light that changes direction.
When light is reflected off a smooth surface, it changes direction in a regular way,
that is, the angle that is reflected equals the angle at which it strikes the surface. If the
surface is rough, light is reflected in many directions.

Certain silver compounds (like silver bromide) reflect almost all the light that
falls on them and are accordingly used for mirrors. The image that is reflected in a
flat mirror is identical to the original object, even in size, except that the image is
reversed. This is because light on a flat surface changes direction.

When light passes from one transparent medium to another, it changes speed
and direction. This process, called refraction, explains the apparent shortening of a
person’'s legs or the bending of a stick in water.

Light is a form of energy that can be transformed into heat. You can prove this
by using a magnifying glass to concentrate the sun's rays on a piece of paper and
burn a hole in it. It is this light energy from the sun that warms the earth and enables
living things to grow. Plants get light energy directly from the sun. Animals get it
from the plants they eat.

Understanding the Reading

A scientist must be precise by reading and observing carefully and measuring
and recording accurately.

Inaccurate information can result in incorrect conclusions.

Indicate whether each of the following statements is stated in the passage or not
stated.

1. The speed of light is 186,000 miles per second.

2. Light travels slower through glass than through air.

3. Light travels faster than sound.

4. Moonlight is reflected light.

5. Light travels faster through water than sound does.

6. Scientists did not always know that light travels.

7. Light travels in the same way as sound.

8. Light travels at different speeds in different substances.
9. Sound waves do not travel in straight lines.

10. Most of the sound we hear is reflected.
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Vocabulary in Context
A
Find synonyms to the verbs:
to realize, to reflect, to travel, to see, to propose, to reveal, to consist, to strike, to
enable, to get, to diverge.
B
Find sentences with the following words and word combinations in the text and
translate them:
ability to “see”; a great leap in the intuition; to travel in waves; to reveal; to shine
a flashlight; to fall; to absorb; to be reflected off; flat mirror; to warm the earth.
C
Suggest antonyms to the following adjectives:
transparent; light; direct; fast; little; straight; equal; smooth; identical; short;
accurate; correct.

Translating
Translate the following sentences from Ukrainian into English.
1. Yomy nosxkwuna xBuiai y 400 HM 3My1nye Hac 6auntu (ionaeToBuil Komip?
2. Sk cTBOpHUTH KOBTUH KOJIP?
3. Homy HeOO 31a€ThCS OTaKUTHUM?
4. Slxe sBumie BiakpuB Icak HeroToH?
5. Illo Mu Gaummo, KOJIM COHSYHE CBITJIO MMaja€ Ha KPAIUTIO BOAM TICHS JIOMLY Y
MOBITPi?
6. Uu MOXTHBO BUKOPUCTOBYBATH €HEPTit0 iHPpauepBOHOTO CBITIIA?

Discussion Points
Using English to Express Disagreeing:

Here are some useful ways of disagreeing with someone's opinion. Notice that
you need to be very polite when disagreeing with someone in English.

I'm not sure | entirely agree.

| don't think | really like the idea.

No, I think you’re mistaken here.

No, I'm sorry, there | have to disagree.

| disagree entirely. (I can't agree at all.)

| don't agree with that at all on that point.

That's not right I’'m afraid.

That's quite wrong.

| really must object to that, you know.

That's quite a separate issue.

| don't think there’s any point in that at all.

| can't see what that has got to do with the matter in hand.

That can't be taken that into account.

| can't really see the significance of that...
Memorize the following expressions and use several of them to disagree with some
information obtained from the texts of this unit.
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UNIT 4
MOTION AND GRAVITY

Short Reading
Read the passage below and find Aristotle's and Galileo's hypotheses about motion.

Some Notions about Motion

Which falls faster, a blade of grass or a stone? Anyone can see that a stone falls
faster. And that is what the ancient Greeks believed. Based on everyday experience,
Avristotle determined that heavy objects fall faster than light objects and that objects
fall with a speed proportional to their weight.

Avistotle also studied horizontal motion. He observed that whenever he pushed
a rock or other object, it always rolled for a while and then came to rest. He
hypothesized that the natural state of an object is to be at rest and a force is necessary
to keep an object in motion. Aristotle's hypotheses were accepted for two thousand
years because they were consistent with logic and informal observation.

It was not until the early 1600s that these long-established beliefs were
challenged. Galileo was not content to accept ideas without verifying them with
experiments. He dropped various weights from a height and recorded the results.
Disproving Aristotle's hypothesis, he determined that all bodies fall at equal rates, if
you discount the air resistance. A blade of grass will fall more slowly than a stone
only because it meets with more resistance from the air.

Galileo also disproved Aristotle's hypothesis about horizontal motion. He
demonstrated that a body pushed on a smooth surface could go much further than one
pushed on a rough surface. When a lubricant such as oil was used, almost no force
was required to keep the object in motion. He concluded that if an object does not
meet with resistance (friction), it will continue to move at a constant speed even if no
force is applied.

Half a century later, Newton extended Galileo's ideas and formulated a theory
that a body at rest will remain at rest and a body in motion will remain in motion
unless some outside force acts on it. This theory is so universally accepted it is
referred to as Newton's first law of motion.

Vocabulary in Context

A
Mark the letter of the answer that best matches the meaning of the italicized word as
it is used in each of these sentences.

1. The structure is resting on four vertical posts.
a. level b. up-and-down

2. His inertia was caused by hot weather and fatigue.
a. activity b. inactivity

3. The students' names were listed in inverse alphabetical order.
a. correct b. reverse

4. The proportion of hydrogen to oxygen in water is 2 to 1.
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a. relationship b. distance
5. The researchers were pleased because the results of the experiment were
consistent with their expectations.

a. agreed b. disagreed

6. The design of the Taj Mahal in India is symmetrical; all sides are equal.
a. regular b. irregular

7. We had to rest after exerting all our energy to push the car up the hill.
a. using b. saving

8. Automobiles expel carbon monoxide, which pollutes the air.
a. give off b. absorb

9. The humidity altered the results of the experiment and we had to redo it.
a. changed b. improved

10. Water can be formed by the synthesis of hydrogen and oxygen.
a. separation b. combination

B

Fill in the gaps in these sentences using the verbs in the box in the proper form.

to determine, to fall(2), to push, to base, to discount, to hypothesize,
to accept, to act, to keep, to require, to conclude, to remain, to apply

They never __ their ideas on their own experience.

We didn’t know that the stone _____ already.

This rock cannot ____ with the help of this device.

The scientist ____this theory recently.

He always _ our invitation with pleasure.

It many years ago that a force is necessary ____ an object in motion.
Almost no money __ to repair the car.

He  my close friend after all.

We notice that all bodies at equal rates if we ___ the air resistance.
10 When some force on the body it begins to move.

11. The students “that the device was good after they it for a while.

CoNokwNE

C
Complete the sentences:

1. Ancient Greeks believed that ... .

2. Avristotle observed that objects always rolled for a while and then came to
rest when ... .

3. Galileo dropped various weights from a height and ... .

4. GQalileo had disproved Aristotle’s hypothesis and determined that ... .

5. It has been demonstrated that a body pushed on a smooth surface ... .

6. When a lubricant is used, almost no force is required ... .

7. Ifno force is applied ... .

8. Newton extended Galileo’s ideas and formulated a theory that ... .
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Finding Main Ideas

A good way to read a textbook is to highlight the topic sentence of each
paragraph or section. Later to review the material you only need to read the topic
sentences. Note that here the topic sentences are usually found toward the ends of the
paragraphs because the information builds up to a conclusion.

Find the topic sentence of every paragraph in the following passage.

Reading
Notes:
It was ... who ... — came ... (mACHIIoYa KOHCTPYKITis)
to verify — nepeBipATH
to resist — OIUPATHUCS, YUHHUTH OITIP
a great deal of — 0arato
to remain at rest / in motion —  3anmmarucs y cTaHi COKoo / y pyci
to be related (to) — OyTH TIOB’sI3aHUM (3)
the ...er ... the ...er — YUM ..., TUM ...
(e.g. the larger the mass, the (umm Oimblile Maca, THM MEHIIE
less the acceleration )— IPHUCKOPCHHS)
moreover — OlJIbIIIe TOTO
although — pOTE, OJHAK, X0U
to some extent — B JICSIKiH Mipi
to happen to — BiIOyBaTHCS, TPATLISTUCS 3
to push off — BIJIITOBXYBAaTHUCS (BiJ)
to wear out — 3HOIIIYBATH (MaIINHY ), CIPallbOBYBaTH
to exert a force (on smb.) — BIUIMBATH CHUJIOKO (HA KOTO-HEOY 1b)
both ... and ... — 1, Ta
according to — 3riJHO, BIAMOBIIHO
on the one hand ... — no-Tepiie
on the other hand — Ho-/Ipyre
to influence (smth.) — BIUTMBATH (Ha 110-HEOY 1)
in fact — (daKkTUIHO

Newton Explains Motion

Although many scientists studied motion, it was the great Sir Isaac Newton who
formulated the theories of motion, verifying and extending the earlier work of
Galileo and Copernicus. Newton studied horizontal and vertical motion.

First Newton studied the quality of inertia, or the tendency of a body to resist
change in its state of motion or direction. A tennis ball, for example, has little inertia;
it is easy to get it to move, stop, or change direction. A truck, on the other hand, has a
great deal of inertia. Newton concluded that a body at rest will remain at rest and that
a body in motion will remain in motion unless some outside force acts on it. This
principle is called the law of inertia, or Newton's first law of motion.
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But Newton's curiosity was not satisfied. He wondered what causes a change in
motion. Why does a body at rest begin to move or a body in motion change its
direction? He determined that if a body is at rest, no force is acting on it; however,
when a force acts on a body, the force will speed up, slow down, or change the
direction of that body.

Moreover, Newton discovered that there is a relationship between force and
acceleration. If you push a swing gently, it will move slowly. If you push it harder, it
will go faster. Newton noted that if you discount the friction involved, the amount of
force is directly related to the amount of acceleration.

The acceleration is also related to the mass of the object. Mass, which is the
guantity of matter in a body, also determines the amount of inertia an object has. A
truck has a great deal of mass, a bicycle has much less. If you use an equal amount of
force to push a bicycle and a truck, the bicycle will go much faster than the truck.
The larger the mass, the less the acceleration.

In fact, the acceleration of a body is inversely proportional to its mass. Newton's
second law of motion states that the acceleration of a body is directly related to the
force acting on it and inversely proportional to its mass. The direction of the
acceleration is in the direction of the applied force.

Finally, Newton explored the question of the source of force. He observed that
the force acting on a body comes from another body. But this idea by itself was not
consistent with his view of a balanced and symmetrical universe. He therefore
concluded that whenever there is a force pushing in one direction, there is another
force pushing back. This concept may be difficult to imagine, but try pulling on a
rubber band and you will feel it pulling back on you. Also notice what happens to
your finger when you press it against a table.

Objects can exert a force because all materials are elastic to some extent,
although the elasticity of walls and tables may be slight. When you push off against
the wall of a swimming pool, for example, you start to move away from the wall.
The wall is exerting a force on you that causes you to move in the opposite direction.
And if you think the floor does not push back against your feet, why do your shoes
wear out, and why do your feet hurt you after you have been on them for a long
time? Why do automobile tires wear out? Thus Newton stated his third law:
whenever one object exerts a force on a second object, the second object exerts an
equal and opposite force on the first.

The movement of a rocket is also based on this law. The rocket expels gases,
which then exert an equal and opposite force propelling the rocket forward. In space,
a vehicle can alter its speed or direction by expelling rockets in the opposite
direction.

Newton's laws are applicable everywhere in the universe and synthesize both
vertical and horizontal motion. The concept that the universe functions according to
logical orderly natural laws influenced not only the scientific world but also the
social, political, and philosophical thinking of the Western world for two hundred
years.

Understanding the Reading

24



Indicate whether each of the following sentences is true or false according to the
information in the passage above.

1.

2
3
4
5
6.
Z
8
9.
1

Although many scientists studied motion, Newton was the first.

. Galileo's ideas were based on Newton's work.

. Newton's third law is the law of inertia.

. Inertia is the tendency of a body to resist change.

. Any change in motion is produced by a force.

The direction of acceleration is opposite to the direction of force.

. Newton believed that the universe is symmetrical and balanced.

. Every action produces an equal and opposite reaction.

A rocket functions on the principle of action and reaction.

0. Newton's ideas influenced world thinking in fields other than science.

Vocabulary in Context

A

Find sentences with the following words and word combinations in the text and
translate them:

to get smth. to move; to cause a change in motion; to conclude; to discount; an equal
amount of force; to be inversely proportional; to explore a question; to exert a force;
to state a law; to be based on; to be applicable.

B

Fill in the gaps using the word in the box. Put the combinations verbs in the proper
form.

according to; act on; a great deal of; to some extent; to be consistent with;
to exert a force on; unless; wear out; to happen to; finally, although

=

RHB©oo~NOoOOAWN

= O

They are certain to write the paper in time ... some unpredicted circumstances
prevent them from doing it.

This device functions ... the laws of physics.

He is rather clever, but he is also absent-minded ... .

If a body is at rest, no force ... it.

The car had ... mass and it couldn't be pushed so easily.

The shop assistant said that the new shoes were so good that they never ... .

The results ... our previous ideas.

It ... me many years ago.

The object is at rest and it does not ... another object.
.. the scientists were not sure of it, the data obtained made them agree with us.
.. he concluded that there was another force acting on the body.

C

Answer the following questions in writing using the word combinations given in the
Notes.
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Who formulated the theories of motion and extended the earlier work of
Galileo and Copernicus?

2. What is inertia?

3. When does a body remain at rest?

4. Why will the bicycle go much faster then the truck if you use an equal
amount of force to push them?

5. All materials are not elastic, aren’t they?

6. What causes you to move in the opposite direction when you push off
against the wall in a swimming pool?

7. What happens when one object exerts a force on a second object?

8. A vehicle in space cannot alter its direction, can’t?

9. Does the concept of the universe functions according to magic laws?

Translating

Translate the following sentences from Ukrainian into English.

1.

2.
3.
4

o o

9.

[ TinbKM y IBaAUATOMY CTOPIYYUI L1 YSIBIEHHS OYJIM B3STH MiJ CYMHIB.
3aBx/au MOTpiOHA cuiia, 100 30epiratu 00’ €KT y CTaHl pyxy.

Bin ¢ikcyBaB pe3ysibTaTH CBOTO MIOACHHOTO JOCBITY.

Mu He OyaemMo poOWMTH SKIChb BHCHOBKH, SIKIIO HaIla Teopis He Oyje
JESIKUI Yac TEPEeBIPSITUCS EKCIIEPUMEHTAIBHO.

CxJ10 Mae OUTBIIUHI OTip MOBITPIO, HIXK KaMiHb MPHU A IHHI.

Bin cipocTyBasB 1110 TinmoTe3y 3a J0MOMOTOI0 CBOiX €KCIIEPUMEHTIB.

Ha piBHiif mOBepxHi TijI0, IO MITOBXHYJIH IiJIe Jall TiIa, M0 PyXa€ThCs 10
HE0OpOoOIIeHIH TTOBEPXHI.

Buenuii 3poOMB BUCHOBOK, L0 TUIO PYyXa€TbCA 3 MOCTIHHOIO IIBUJKICTIO,
SKIIO HE 3yCTPIYa€e Onopy.

Bonu nomuproroTh 11 11€1 Ta A0/1at0Th A0 HUX MPAKTUYHOTO JOCBIY.

10. Iro Teopito HA3UBAIOTH MEPIIUM 3aKOHOM PYXY.

Discussion Points
Using English to Express Different Points of View:
Here are some useful ways of expressing different points of view.

I'm not certain ...

| think it's probably...

Well, I'm not sure.

It all depends on ...

It's hard to tell from ...

Well, I suppose it might be ...

But on the whole ...

| feel it's unlikely ...

It's far more likely that ...
Memorize the following expressions and use some of them to express your other
opinion concerning the information obtained from the texts of this unit.
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UNIT 5
ENERGY
Short Reading
Read the following passage to find definitions for types of energy.

Mind that Aristotle suggested that a good definition should include the general
classification of a term plus the specific characteristics that differentiate the term
from other members of its class.

Notes: to strike a nail — 3a0MBaTH BAX
not only ... butalso ... — HE TUIBKH ... ajei ...
because of ... — gyepes, 3-3a, i3-3a
to release energy ... — BUBUIBHATH €HEPTI1I0
to define — BH3HAYATH

The Many Forms of Energy

Energy is the ability to do work. When a hammer strikes a nail it exerts a force
on the nail that causes it to move. The movement of the hammer has the ability to do
work and therefore has a form of energy that we call kinetic energy. Kinetic energy
is the energy of motion.

An object may have energy not only because of its motion but also because of
its position or shape. For example, when a watch spring is wound, it is storing
energy. When this energy is released, it will do the work of moving the hands of the
watch. This form of energy is called potential energy. Potential energy is stored
energy. Water in a dam is another example of potential energy.

There are many types of kinetic and potential energy, including chemical,
thermal, mechanical, electrical, and nuclear energy. Chemical energy is potential
energy that is stored in gasoline, food, and oil. Just as the watch spring needs to be
released to do the work of moving the hands, the energy stored in food molecules
needs to be released by enzymes or substances in the body, and the energy stored in
gasoline must be released by the spark plug to do its work of propelling the car
forward. Thermal energy may be defined as the kinetic energy of molecules. When a
substance is heated, the molecules move faster, that causes that substance to feel hot.
Mechanical energy is energy related to the movement of objects. Electric energy is
energy that is produced by electric charges. Nuclear energy is the energy that is
stored in the nucleus of certain kinds of atoms, like uranium.

Vocabulary in Context

A
Mark the letter of the answer that best matches the meaning of the italicized word as
it is used in each of these sentences.

1. Frayed electrical wires are potential fire hazards.
a. probable b. unlikely
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2. The velocity of the wind increased during the storm.

a. sound b. speed
3. Despite the head-on collision, the engine remained intact.
a. whole b. broken

4. The conservation of natural resources, such as rivers and forests, is an
important issue of our time.

a. preservation b. observation
5. When the temperature dropped, vapor accumulated on the inside of the
window.
a. steam b. dust

6. Pasteur's germ theory proved to be valid and was a major breakthrough in
the history of medicine.

a. false b. true
7. When the bottle was uncapped, all the pressure inside was released.
a. set free b. increased
8. Energy is released by the fission of atomic nuclei.
a. splitting b. combining
9. The cold on top of the mountain got more intense later in the evening.
a. extreme b. moderate
10. An alloy is a fusion of two or more metals that makes a stronger metal.
a. combination b. separation
B

Find synonyms to the following words:

a) to cause, to call, kind, to propel, to produce, to suggest, substance, specific, to
speed up, to store, to declare, precise, to occur.

b) to transform, to decrease, to lift, to discover, total, to remain, thus, to destroy,
weight, valid, to split, rapidly, to take place, quantity, to release, to combine.

C
Find antonyms to the following words:

to release, potential, certain, to differentiate, tall, forward, ability, general,
misunderstanding, narrow.

Scanning

When you need to search technical material for the answers to specific
guestions, you will want to locate the particular information without reading every
word. This can be accomplished by scanning the passage.

Scan the following passage paying attention to the following.
1. A definition of work (key words: work, defined).
2. The name of the French chemist who studied chemical changes in 1785 (key
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words: 1785, French).
3. The meaning of the letter ¢ in the equation E = mc® (key words: E = mc?).

Reading
Notes: frequently — 94acTo
to lose (lost) — BTpayaTH, M030yBaTHCS
to decrease / to increase — 3MEHIIYBaTH / 301/IbIIyBaTH
to gain — 3100yBaTH
velocity — [IBUIKICTh
to measure — BUMIPIOBaTH
the same amount of energy — Ta)X cama KUTbKICTh €Heprii
to start with — MOYMHATH 3
to destroy — pyHHYBaTH
neither ... nor ... — Hl ... Hl ...
to predict ... — nepeadoavaTy, nepeapikaTu
to be split apart — OyTH PO3IICTICHIM
to take place — BiZIOyBaTHCS
to result in — TIPUBOIUTH JI0

E = mc?

Energy can be transformed or changed from one type to another. For example,
an apple hanging on a tree has potential energy, or the energy of position. As it falls,
it loses potential energy because its height decreases. At the same time, it gains
Kinetic energy, or the energy of motion, because its velocity increases. Potential
energy is being transformed into kinetic energy.

Frequently, the transfer of energy involves a transfer from one body to
another. When you lift up a rock, you are changing the chemical energy of the food
you have eaten into muscle energy. As you lift the rock high, your muscle energy is
changing into the rock's potential energy.

When energy is transformed from one type to another or transferred from one
body to another, no energy is lost. When we measure energy, we discover that the
total amount remains intact. Suppose we prepared, cooked, and then ate some food. If
we were to measure carefully all the energy that remains at the end of this process
(such as potential, kinetic, and heat), we would always find exactly the same amount
of energy as we started with (such as chemical and potential). Energy can thus be
converted from one form to another but never created or destroyed. This is called the
law of the conservation of energy.

Matter, like energy, can be converted from one form to another but neither be
created nor destroyed. In 1785, the French chemist Antoine Lavoisier demonstrated
that there is no gain or loss of mass in a chemical change. For example, when a piece
of wood is burned, ashes remain. At the same time, the wood combines with oxygen
in the air to form carbon dioxide and water vapor, which pass into the air. If the
carbon dioxide, water vapor, and ashes are added together, the total weight will equal
the original weight of the wood plus the oxygen in the air. Thus, there is no change in
the total mass. This is called law of the conservation of mass.
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Many vyears later, Albert Einstein theorized that the conservation of energy is
not distinct from the conservation of mass, that is, that there is a single law, the law
of conservation of matter and energy. He predicted that matter could be changed into
energy and vice versa. This concept was expressed in his famous equation E = mc?,
where E represents the amount of energy, m is the amount of matter, and ¢ is a
constant equal to the speed of light.

Einstein's theory proved to be valid in 1939, when it was discovered that
enormous amounts of energy could be released by splitting uranium atoms, a process
called fission. When a uranium or plutonium atom is split apart, it gives up neutrons
that in turn split other atoms. This chain reaction takes place very rapidly and
releases a huge amount of energy, resulting in the explosion of an atomic bomb.

Although it may seem strange, a process that is the exact opposite of fission
can also release great quantities of energy. Under conditions of intense heat, such as
are found at the center of the sun, hydrogen atoms combine to form helium atoms.
The transformation of hydrogen into helium is called fusion. When fusion takes
place, the hydrogen atoms lose a small amount of mass, which is transferred into
energy.

Fusion produced on the earth results in a hydrogen bomb, which is much
more powerful than the original atomic bomb. But the principle of fusion can also be
used to produce energy for peaceful purposes that can supply all of the needs of the
human race for a long time.

Understanding the Reading

Each of the following statements is inconsistent with the information in the
previous passage.
Test your reading comprehension by finding the error in each statement and
restating it correctly.

Example: Energy can be transformed from one type to another, but it cannot be
transferred from one body to another. Energy can be transformed from one type to
another or can be transferred from one body to another.
1. Kinetic energy is the energy of position.
2. Unlike matter, energy cannot be created or destroyed.
3. Einstein said that the conservation of matter and the conservation of energy
are unrelated.
4. Einstein's theory about the conservation of matter and energy was never
proved.
5. The development of atomic energy demonstrates that energy can be
converted into matter.
When an atom is split, it gives off electrons.
7. An atomic explosion occurs as a result of the slow chain reaction of splitting
atoms.
8. Fusion takes place on the sun when two uranium atoms are combined.
9. Extreme heat or cold is required for fusion to take place.
10. Fusion produced on the earth results in an atomic explosion.

o
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Translating
Translate the following sentences from Ukrainian into English.

1.
2.

o1

0o N

A
YacTto TpamiseTbes, U0 eHepris TpaHCPOPMYETHCS 3 OTHOTO TUITY B IHIIUH.
Konn a0nyko majgae, BOHO BHUTpayae MOTEHIINHY Ta 3400yBa€ KIHETHYHY
CHEPTIIO.
Skmo HaM TOTPIOHO BUMIPSITH B3aIMIIOK EHEPrii IMmcCis TOro, SIK MH
OPUTOTYBAIM Ta 3’1NHM SIKYCh 1KY, MU 3aBXKIU 3HAWAEMO Ty caMmy KUIbKICTb
eHeprii, 1o OyJa croyarky.
AnsOept EiiHIITEHH CTBEp/KYBaB, IO ICHY€ €IUHUN 3aKOH 30€pEKCHHS
MaTepii Ta eHeprii.
s peaxiiist MOXe IPUBECTH 10 BUOYXYy aTOMHOI OOMOH.
[ToTeHuiitHa eHeprig — 1e KOJAU TH 3HAXOJUIICS Y JIDKKY, PO3MIPKOBYIOUU TTPO
T1 pedl, U0 TU Ma€enl 3pOOUTH.
Ile He mOBMHHO B1AOYyBaTHCA HI 3a SIKUX OOCTaBHH.
[Tounemo 3 Toro, 1o 1ei Oy TMHOK He Tpeba pyHHYBaTH.
Hi ¢panuy3pkuil XiMiK, HI HIMEUbKHH (I3UK I1I€ HE A BIANOBIAL Ha L€
MUTAHHS.

10. Mu nepen6avany MOKJIUBICTb 3pOCTAHHS IIIBUIKOCTI.

B

Translate the following questions from Ukrainian into English and answer them,

NI

Eneprist He MO)ke 3MIHIOBATUCS 3 OJTHOTO TUITY HA 1HIINH, YU HE TaK?
[Ilo Take moTeHIiiiHA eHepTis?

Komnm nmoTteHIiitHa eHeprisi cTa€ KIHETUIHOO?

Konu He BiiOyBaeThcs BTpaTa eHeprii?

Yu MOXKJIMBO CTBOPIOBATH €HEPTi0?

[ITo Take 3aK0H 30epeKEHHS CHEPT1i?

Konu Teopis EiiHinTeliHa BusBUiIacs CripaBeIjIuBor0?

o TpamsieTbes, KOIU 3BUIBHIOETHCS BEJIMKA KUIBKICTh €HEPTii?

Discussion Points
Using English for Making a Point:

Here are some useful ways of expressing a point of view.

I would like to say here that...

You should know (realize) that...

| would like to make one thing clear from the outset...
I think we have to consider that...

I think I should mention here that...

We should always remember that...

I believe you know that...

The point is that...

Memorize the following expressions and use some of them to make your points
concerning the information obtained from the texts of this unit.
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UNIT 6

HEAT
Short Reading
Read the passage below and underline examples of how heat affects the properties
of matter.

Notes: to affect (smth.) — BIUIMBATH (Ha I10-HEOY 1)
to clarify a concept — 3’SICOBYBATH IMOHATTSI
to turn red — OYEPBOHITH
to provide an example — HABECTHU MIPUKIIA]
for — TOMY IIIO
to contract — CTUCKATHUCS
the rest — 3QJINIIOK
to collide — 3IITOBXYBaTHUCS
living things — KUBI ICTOTH
to serve — CILyKUTHU
to stand (smth.) — BUTPUMYBATH (110-HEOY1b)

Effects of Temperature

Temperature affects matter in many ways. As a substance gets hotter, its
molecules move faster and its properties are altered. The physical state of a substance
is affected by its temperature. For example, at a temperature of 0° C or below, water
is a solid (ice); above 0° C it becomes a liquid; and at 100° C it turns to a gas (steam).
Almost all other substances are similarly affected by temperature.

Temperature alters the color of matter. Iron, for example, turns red, then
orange, and then white at increasingly high temperatures. (You have seen the iron
burner on a stove turn red.) An incandescent light bulb provides another example of a
color change, for its tungsten wire gives off a white light when it is hot.

The size of an object is affected by temperature. Most materials expand when
they are heated and contract when they are cooled. A glass may break when boiling
water is poured into it because part of the glass heats up and expands more rapidly
than the rest.

Temperature also affects the pressure of a gas. As a gas is heated, its molecules
begin to move rapidly, colliding with the walls of the container. If a closed glass tube
Is heated, the increased pressure inside will cause it to break.

The ability of a metal to resist electricity varies with its temperature. The
increased movement of its molecules makes the molecules less resistant to electrical
charge. Heated wires cause excess electrical movement, which can damage machines.
Computers and other sensitive machines function best in air-conditioned rooms.
Living things are very sensitive to comparatively small temperature changes. This is
exemplified when we touch something very hot or cold and feel pain. The pain serves
to protect us, because living things cannot stand extremes of temperature.

Using the same principle, we pasteurize milk and cook meat to kill harmful
bacteria and other organisms that cannot tolerate the heat.
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Vocabulary in Context

A

Mark the letter of the answer that best matches the meaning of the italicized word as
it is used in each of these sentences.

1.

2.

To open the door, first insert the key in the lock.

a. turn b. enter
The submarine was completely submerged in the water and could not be seen.
a. sunk b. uncovered

Sound cannot be conducted in a vacuum because there are no air waves to
transmit it.

a. carried b. absorbed
Wires were insulated to prevent the transfer of electricity or heat.
a. covered b. exposed
Fluids are not rigid and can flow from one container to another.
a. solids b. liquids and gases
Germs arc invisible without the aid of a microscope.
a. unable to be seen b. unable to be divided
After the fire, the nuclear reactor was emitting radiation.
a. giving off b. absorbing
The sun radiates heat and light.
a. takes in b. gives off
When there is a disparity between test results, the test should be repeated.
a. similarity b. difference
B
Match English and Ukrainian equivalents:
to give a definition — 3MIHIOBATH KOJIIp
to be affected — MIOYCPBOHITH
to alter the color — BHA3HAYATH
to turn red — 3HAXOIUTHUCH IT1]{ BIULIMBOM
to serve to protect — BIUIMBATH HA TUCK
to affect the pressure — CHPUYHHATH PyX
to expand — OIMAPATHCS CICKTPHIII
to cause movement — BUTPUMYBATH €KCTPEMaIbHI
to stand extremes of TEMIIEPATypH
temperature — CIIy>KUTH I 3aXUCTY
to resist electricity — MOIITHPIOBATUCH
C

Find sentences with the word combinations and translate them in writing:

the physical state of a substance; the color of matter; to pour water; the increased
pressure; to vary with temperature; to function best; living things; to tolerate the heat.
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Scanning
Scan the following passage keeping in mind that examples usually come
directly after definitions and find the following examples:
1. one example of conduction,
2. one example of convection,
3. one example of radiation.

Reading

Notes: transfer of energy — nepenaya eHeprii
thus — TaKUM YUHOM
an ideal insulator — 171caTbHUMN 130JIATOP
to rise (rose, risen) — 3MIMMAaTHCS
dense — TYCTHIA
to replace — 3aMIiHSITH
to be dependent (on) — OyTH 3aJIe)KHUM (BIf ...)
to be invisible — OyTH HETIOMITHHM
to reach the earth — JOCSITaTH 3eMITi
to pass through — IPOXOIUTH Yepes3
to give off — BUITPOMIHIOBATH, BUITyCKATH
to emit — BUIPOMIHIOBATH, BUITYCKaTH

How Heat Is Transferred

Heat is the energy that warms our houses and cooks our food. It is the transfer
of energy from a warmer body to a cooler body. How does this heat transfer take
place?

Conduction is one method of heat transfer that takes place when there is a
difference in temperature between two objects. For example, if a silver spoon is
inserted into a pot of hot tea, the handle of the spoon will immediately become hot.
This is because the molecules at the submerged end speed up, which causes the slow-
moving molecules at the cold end to move faster. Energy is thus transferred or
conducted.

Heat flows from a warmer object to a cooler one until the temperatures are
equal. Substances like metals are good conductors because heat transfers readily from
one molecule to another. All substances conduct some heat, but substances like glass,
plastic, and wood act as insulators because their molecules transfer energy so slowly.
Gases and liquids are poor conductors because the molecules make very little contact
with which to pass on the energy. The warmest materials are those that trap pockets
of air, such as wool, fiberglass, asbestos, and down. A vacuum would make an ideal
insulator because it has no molecules to transfer the heat.

Although molecules in a fluid do not conduct heat very well, they do transfer
heat by convection. Convection is the upward flow of masses of liquid or gas
molecules as they are heated from below. The hot air rising above a radiator is an
example of convection. As the heat causes the air to expand, it becomes less dense
and rises. Convection is used in hot air furnaces, in which air is heated and then
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forced into a room to replace the cold air, which is then drawn into the furnace to be
heated. Winds and ocean currents are examples of convection found in nature.

Radiation is the third method of heat transfer. All life on earth is dependent on
the radiation of the sun's heat and light energy. One fascinating aspect of the sun's
radiation is that the electromagnetic rays that carry warmth and light to the earth are
themselves invisible and without heat. We know this because the space between the
earth and the sun is dark and cold, but when the rays reach the earth, they light the
atmosphere and warm our world. In contrast to conducted and converted heat,
radiated heat passes through a vacuum.

All objects emit, or give off, radiation. For example, when two objects are near
each other, the one that is warmer will give off more energy than the cooler one, thus
transferring energy from one to the other. Usually, objects do not absorb all the
energy but reflect some of it. Light colors reflect more energy than dark colors.
Highly polished surfaces reflect more energy than dull ones.

Drawing Conclusions

A scientist must be able to draw conclusions from the available facts. For
example, if it is true that wood is a better insulator than metal, it is a logical
conclusion that wood would make a better pot handle than metal.

After reading the previous passage carefully, indicate what conclusions can be drawn
from the information it contains by marking the letter of the answer that best
completes each of these sentences.

1. If the molecules in your tea are moving very rapidly, your tea is ... .
a. hot b. cold
2. Opening the door between a warm room and a cold one will cause the
temperature in the two rooms to ... .

a. equalize b. increase
3. Oxygen is a ... conductor of heat.
a. good b. poor
4. A double-glass window that traps air is a ... insulator.
a. good b. poor
5. Since cork has air pockets, it is a ... insulator.
a. good b. poor
6. An air conditioner that causes hot air to rise operates on the principle of ....
a. conduction b. convection
7. On atrip from the earth to the moon you would pass through ..temperatures.
a. cold b. hot
8. The earth absorbs heat ... .
a. and radiates it b. but does not radiate it
9. The most comfortable clothing on a hot, sunny day is ... .
a. light colored b. dark colored
10. A house with white walls will be ... than one with dark walls.
a. cooler b. warmer
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Translating

A
Find English equivalents in the text:
3irpiBatu OyAMHKY; BiAOYBAaTHUCS; 3MyLIyBaTH PyXaTUCh CKOpILIe; AISTH K 130JTOD;
HiJHIMATUCA HaJ HarpiBaueM; 3ajie)aTH BiJ; BUIIPOMIHIOBATH OUIbII €HEprii;
B1IOMBATH €HEPTil0; TPU TUIIA MIEpeIadl CHeprii.

B
Translate the following sentences from Ukrainian into English:

1. SIxmio cpiOHY JOKKY MOKJIACTH y Tapsiuuii 4ai, 11 pydKa IIBUIKO HATPIETHCS.

2. s mepenada eHeprii Bce K TaKu BiIOYBA€ETHCS.

3. Yci pe4oBUHM MEepeaatoTh IesSKY KUIbKICTh TEIlIa.

4. Haiitemmimi maTepiaqud — 1€ Taki Marepiaid, SK acOecT, CKIOBOJOKHO Ta
JIEPEBO.

5. Konu temio 3Mylrye moBiTpsi pO3IMIUPIOBATUCS, BOHO CTA€ MEHII IIIJILHUM Ta
i1iMaeThCS.

6. Y npoTuUnexHICTh NepefaHoOMy TeIUly, TEeIUIO, IO BUIIPOMIHIOBAJIOCH, 17€
4yepes BaKyyM.

7. CBiTJl KOJIbOPU BiAOMBAIOTH OUIBIIE €HEPT1i, HIXK TEMHI.

Discussion Points
Using English to Express Hesitation and Uncertainty:
Hesitation is a natural part of using a language. But most people have to hesitate now
and then. Silence is not a good way to hesitate as it causes embarrassment and
confusion.
Here are some useful expressions you can use to fill the silence in order to
collect your thoughts and decide how to express them.
Well, let me see...
Oh, let me think for a moment...
You know
The thing is...
How can | put it?
Here are some useful expressions you can use when you are hesitating.
| need some time to think it over, I'm afraid.
| really don't think I can give a firm decision on that.
| doubt.
There are certain points I'd like clarifying before | give my word.
| agree in principle, but there are certain points...
That point needs careful consideration.
Here are some useful ways of expressing uncertainty about some facts.
I'm not certain but I think...
Yes, I'm not sure ...1 think.
Well, I'm not quite (absolutely, a hundred percent) sure.
Memorize the expressions and use some of them to express your uncertainty or
hesitation concerning some information.
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UNIT 7
SMOKING, DRUGS AND ALKOHOL

Short Reading
Read the following passage to discover evidence that smoking is harmful.

Notes: beyond a doubt — 0e3CyMHIBHO, Oe3IepeyHO

to shake (shook, shaken)
everybody up — HOTPSICTH YCiX

to get closer to the truth — HAOJM3UTHUCS 10 ICTUHHA
to announce — OTOJIOITYBATH, MTOBITOMIIATH
to contribute (to smth.) — cnpusatu (4omMy-HeOY/Ib)
thereby — TaKHM YHHOM
to indicate — BKa3yBaTH
to attempt — HAMaraTHucs
onset — IMOYAaTOK, HACTAHHSA
despite — HE3BaKAIOUM Ha
due to — 3aBJISIKU (YOMY-HEOY/Ib)

Where There's Smoke, There's Fire

It was not too long ago that smoking by adults was not viewed as dangerous.
Its long-term effects were not visible and had not been conclusively demonstrated.
Then, in 1964 the Surgeon General of the United States announced that smoking had
been proven by scientific research to be detrimental, or harmful, to health.

Since then, more and more evidence has accumulated to indicate that smoking
is harmful. Smoking is related to many heart and circulatory ailments. The tobacco
plant contains nicotine, a chemical that is poison in its pure form. It has been
demonstrated that nicotine increases the rate of the heart, intensifies the effects of
high blood pressure, and causes the constriction or tightening of the blood vessels,
thus contributing to heart disease.

Smoking is the most significant factor in respiratory diseases. It can damage
the tiny hairs (cilia) that line the breathing passages, thereby causing emphysema or
chronic bronchitis. Research also confirms that the tar in cigarette smoke is car-
cinogenic, that is, it can produce cancer in any tissues it comes in contact with, such
as the mouth, the throat, and the lungs.

There is also a correlation between smoking and birth defects. The evidence
indicates that pregnant women who smoke a pack of cigarettes a day have a greater
likelihood of having a miscarriage, a premature baby, a smaller-than-normal baby, or
a baby with mental retardation or heart defects.

Smokers often become physically and psychologically dependent on their habit
and suffer withdrawal symptoms if they attempt to stop. Even the onset of a smoking-
related illness is not always sufficient to enable heavy smokers to quit. Despite all the
information made available to the public since 1964, only in 1985 the American Lung
Association estimated that there were 250,000 premature deaths due to smoking in
the United States per year.
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Vocabulary in Context

A
Mark the letter of the answer that best matches the meaning of the italicized word as
it is used in each of these sentences.

1. The drought altered conditions for the farmers.
a. improved b. changed
2. Poor physical condition will make you more susceptible to illness.
a. sensitive b. resistant
3. Virus infections cannot be cured with antibiotics.
a. diseases b. organisms
4. The accident victim did not know what happened because he was in a coma.
a. unconscious b. awake
5. Calcium is obtained from the electrolysis of calcium chloride.
a. destroyed b. gotten
6. Coffee stimulates the nerve centers.
a. quiets b. excites
7. The view from the mountain produced a sensation of dizziness.
a. fear b. feeling
8. He retired from his job when he developed a chronic illness.
a. long lasting b. brief
9. The needle was sterilized before the injection.
a. insertion b. removal
10. The initial research was inconclusive, so a second experiment was planned.
a. last b. first
B

Fill in the gaps using the words in the box. Use the verbs in the proper form.

to cause, to enable, to become dependent, to announce, to contain,
to attempt, to confirm, beyond any doubt, to intensify, correlation

1. there are much more phenomena to be investigated in this field.
2. Thereis ___ between smoking and lung disease.

3. Smoking can ____ the harmful processes in a human body.

4. Itwas ___ that smoking is unhealthy.

5. Nicotine ____the constriction of the blood vessels.

6. He _ to stop smoking every week.

7. The tobacco plant __ nicotine.

8. The data given here ___ us to understand the problem better.

9. They __ on their habits and had withdrawal symptoms.

10. Results __ that the tar in cigarette smoke is dangerous to health.

Skimming

38



Skimming for main ideas is a reading skill that is useful in a number of ways:

a) Always skim a textbook chapter before reading it closely. If you follow this
procedure, you will read faster and with greater interest and comprehension.

b)When you need to write a research paper, skim the references you find in
the library to see which contain the material you need.

c) Skim any passage that you find difficult. Once you have a general idea of the
content and organization, you will be able to read it thoroughly with better
understanding.

Skim the following passage and then answer these questions:
1. Which of the following is the main idea?
a. Drugs are always potentially harmful.

b. Drugs are not harmful.

c. Drugs are occasionally harmful but usually beneficial.

2. Which of the following drugs are discussed in the passage: cocaine, narcotics,
PCP, amphetamines, inhalants, caffeine marijuana, barbiturates, and hashish?

3. Answer the questions in writing or make up dialogues using your notes (you

may work in pairs).

D OO TP

smoker, do they?

What data shook everybody up in 19647

What are detrimental effects which smoking may produce?

Tar in cigarette smoke is very good for health, isn’t?

A correlation between smoking and birth defects does not exist, does it?
Why is smoking so harmful for babies?

Withdrawal symptoms do not develop even when you are a heavy

g. How many premature deaths are caused by smoking every year?

Reading

Notes:

to assume —

to weigh —

to relieve pain —

to be highly susceptible (to ) —
to lead (led) —

bursts of energy —

to reduce anxiety —

to stay awake —

to suppress —

to be addictive —
to be aware of —
consequence —

MPUITYCKaTH
3Ba)KyBaTH

MOJIETIIYBATH O1Th

OyTH JTyKe CXWIbHUM (10 )

BECTHU

criajaxu eHeprii

3HIDKYBATH XBUJTFOBAHHS

3anuiIaTucs O0aJbopuM, 3aluinatucs 0e3
CHY

MPUTHIYYBaTU

CHPUYUHATU 3BUKAHHS

YCB1JIOMJTIOBATH

HACJI1I0K
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The Danger of Drugs

Drugs are substances that alter the body chemistry. The pleasing effects of any
drug should be weighed carefully against its serious dangers.

Marijuana is a drug that has been much discussed and debated. It relaxes the
mind and body and produces a pleasant, happy feeling in many users. At the same
time, it can alter functions that may affect the memory, coordination, motivation, and
attention span of the user. Although its effects may be less harmful than alcohol, it
should not be assumed that it, or any drug, is harmless.

Narcotics (codeine, heroin, opium and morphine) are considered "hard drugs"
and are addictive, or habit forming. They act as depressants on the nervous system,
relieving pain and decreasing alertness and vigor.

Heroin makes the user lethargic and highly susceptible to infection, coma, and
even death from overdose. Because heroin is addictive, it often leads the user to
crime to pay for the high cost of obtaining the drug. Another narcotic, morphine, is
used by hospitals as a pain reliever. Occasionally, patients receiving morphine
become addicted.

Cocaine (or "coke") is a drug that stimulates the nervous system, producing a
feeling of well-being and strong sensations. Sniffing cocaine powder over a long
period can cause paranoia, hyperactivity, and chronic insomnia. "Crack," a form of
cocaine that is smoked, is especially dangerous because the user can become
intensely addicted in a very short period of time. Like heroin, it frequently leads the
user to crime.

Amphetamines (called "speed" or "uppers") include Benzedrine, Dexedrine,
and Methedrine. These drugs increase the blood pressure and stimulate the nervous
system to give the user great bursts of energy. In small amounts, they are used by
students and drivers to stay awake, by athletes to improve their physical performance,
and by dieters to decrease their appetite. However, injections of amphetamines bring
on initial feelings of energy and well-being that are followed by low periods of
depression, exhaustion, irritability, and aggressiveness. An overdose of
amphetamines can be fatal.

Barbiturates, or "downers" (sleeping pills), act on areas of the brain to reduce
anxiety and cause sleepiness. The effects include loss of muscle coordination, slurred
speech, and mental confusion. The use of barbiturates and alcohol together can
suppress the breathing centers and be fatal.

Psychedelics, or hallucinogens (including LSD and mescaline), are drugs that
produce hallucinations and other mental disorders. Their effects are somewhat
unpredictable. Psychedelics can cause changes in mood, thinking, and behavior and
distortions of time and space. Effects include dizziness, nausea, anxiety, and tremors.

With the exception of marijuana, research indicates that most of the above
drugs are addictive. Users build up a tolerance for the drug, requiring increasing
doses to achieve the same effects. Sometimes an addict's tolerance may be
dangerously high, and a fatal amount is taken accidentally. Anyone considering using
any drug should be aware of the potentially serious consequences.

Understanding the Reading
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Indicate whether each of the following statements is true or false according to the
previous passage.

1. Only certain drugs alter the body's chemistry.

2. There is no correlation between the use of marijuana and a decrease in
motivation.
Marijuana is less dangerous than alcohol and therefore is probably harmless.
Morphine cannot become addictive when used by hospitals as a pain reliever.
A significant danger of heroin is that it is so addictive.
Cocaine has no long-term harmful effects.
Cocaine is one drug that is not addictive.
Some students use amphetamines because they provide temporary bursts of
energy.
9. Even an overdose of amphetamines will probably not be fatal.
10. Barbiturates are particularly dangerous when taken with alcohol.

O N0 W

Answer the questions in writing. Make up dialogues using your notes.
1. What data shook everybody up in 19647
What are detrimental effects which smoking may produce?
Tar in cigarette smoke is very good for health, isn't it?
A correlation between smoking and birth defects does not exist, does it?
Why is smoking so harmful for babies?
Withdrawal symptoms do not develop even when you are a heavy smoker, do
they?
7. How many premature deaths are caused by smoking every year?

o kW

Vocabulary in Context
A
Give synonyms for the following words:
to alter, carefully, to cause, to receive, to act, to obtain, use, mental, disorder, anxiety,
occasionally, to assume, to be aware of.

B
Give antonyms for the following words:
to increase, pleasant, happy, to suppress, harmful, frequent, to improve, predictable,
accidentally, short, loss.

C
Give Ukrainian equivalents and use the following words and word combinations in
the sentences given below (put the verbs in the proper form):

to affect coordination

to be susceptible

to lead

to produce a feeling of well-being
to be aware of

Q0T
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to be considered

to be weighed carefully

to alter the body chemistry
distortions of time and space
in a short period of time

— - SQ -

1. Doctors agree that drugs .

2. Heroine __ to be "hard drug” .

3. Thesubstance _ and the person moved too slowly.

4. They refused to take the medicine after the harmful effects .
5. Drugs ___ himto crime and he had been a prisoner for 5 years.
6. Theusers  to death from overdose.
7. One can become intensely addicted .
8. Cocaineisastimulatorandit .
9. Hallucinogens often cause .
10. He ___the potential consequences.

Vocabulary Building
Find derivatives for the following words:
V—N e.g. demonstrate — demonstration
estimate — ...
indicate — ...
attempt — ...
announce — ...
N—A e.g. danger — dangerous
conclusion — ...
harm — ...
significance — ...
evidence — ...
Discussion Points
Using English for Stating Your Position:
Here are some useful ways of stating your own position.
Perhaps I could begin by saying that...
I think | should make it clear right from the outset that...
If you would allow me to give you a brief outline of my position on this matter...
I think I ought to say right from the start that...
What I'm getting at is that...
The point I'm trying to make is that...
The crux of the matter is that...
What I'm driving at is that...
I want to make it clear that...
I would like to say here that...
I feel I should point out to you that...
Memorize the following expressions and use some of them to express your position
concerning the information obtained from the texts of this unit.
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UNIT 8
ELECTRICITY AND MAGNETISM
Short Reading
Read the following passage to find directions for performing an experiment.

Notes: to pick up — migoupaTH
amber — OypIITHH
to perform — POBOJIUTH, BUKOHYBATH, 3{IHCHIOBATH
to arrange — PO3MIIIIaTH, PO3TAIIOBYBATH
to sustain — HiIATPUMYBaTH
capacity — €MHICTB, MICTKICTb
magnetic capacity — Mar”iTHa IPOHUKHICTh
charge — 3apsi
to repel — BiJIIITOBXYBAaTH
unlike — HECXOKUU
unlike Ha BIIMIHY BiJ
therefore — TOMY, OTXKE
similarly — TaKOX
to remove — nepecyBaTH, 3HIMATH

Lightning Strikes

You know that lightning is actually electricity. But how does lightning occur?
The ancient Greeks noticed that when they rubbed a piece of amber with wool or fur,
the amber would attract or pick up small pieces of leaves or dust. This was called the
amber effect.

The English word electricity comes from the Greek word electron, which
means amber.

To demonstrate this concept, you may perform the following experiment:
arrange tiny pieces of paper on a table, rub a plastic comb with some woolen fabric,
hold the comb over the pieces of paper and observe what happens. The paper should
be attracted to the comb. (The comb must be rubbed again to sustain its magnetic
capacity.)

In the eighteenth century, scientists discovered that there are two types of
electric charge. The American Benjamin Franklin named these charges positive and
negative. It was noted that like charges repel each other and unlike charges attract
each other.

In the experiment above, the magnetic effect occurs because rubbing the comb
causes some electrons from the cloth to run on to the comb. The cloth then has fewer
electrons (which are negative) and thus becomes positively charged. The comb
therefore has additional electrons, giving it a negative charge. The comb attracts the
paper because opposite charges attract. Similarly, you have probably experienced an
electric shock when you removed synthetic clothing from a clothes dryer, combed
your hair, or touched a metal doorknob after walking across a thick rug.

A spectacular example of this phenomenon occurs during a storm. Inside a
cloud, currents of air rub against the raindrops. As the electrons are rubbed off, one
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cloud becomes positively charged and another negatively charged. The opposite
charges attract each other, and an enormous spark of electricity jumps from one cloud
to another or from a cloud to the ground. Thus, lightning is produced.

Vocabulary in Context
Mark the letter of the answer that best matches the meaning of the italicized word as
it is used in each of these sentences.

1. Oil and water repel each other.
a. attract b. resist
2. The possibility of life existing elsewhere in the universe is intriguing to
many scientists.

a. ridiculous b. interesting

3. Marie and Pierre Curie were able to isolate a new radioactive element,

radium.

a. separate b. create

4. The bridge was suspended from cables supported by towers at either end.
a. hung b. separated

5. The hands on the dial pivoted as the gas pressure was raised and lowered.
a. rotated b. reversed

6. The blueprint for the machinery was accurate except for one error.
a. correct b. incorrect

7. To make sure the names were chosen by chance, the computer was
programmed to list them at random.
a. without order b. in order
8. During the eclipse, the earth, sun, and moon were aligned.
a.inaline b. out of line
9. The experiments were conducted simultaneously in London and Rome.
a. in the same place b. at the same time

Scanning

When you need to search technical material for the answers to specific
questions, you will want to locate the particular information without reading every
word. This can be accomplished by scanning the passage.

Scan the following passage and give the answers to these questions.
1. Who was William Gilbert?
2. Where is the magnetic North Pole?
3. What did Michael Faraday and Joseph Henry both discover?

Reading
Notes: rubber — ryma
to some degree — y IeAKii Mipi
steel — cTajb
to manifest oneself — BUSIBIISITUCS, TIPOSIBJISITUCS
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to draw (drew, drawn) — TATTH, IPUBEPTATH, IPUTITYBATH

to push away — BiIOMBATH, BiIITOBXYBaTH
to suspend — i/IBIIyBaTH

to pivot — obepTaTHcs, BEPTITUCS

to speculate — pO34yMyBaTH, [IPUITYCKATU
exactly — TOYHO; came, SKpa3

from time to time — Jac BijJ 4yacy

to reverse — TIOBHICTIO 3MIHIOBATH, IIEPEBEPTATH
orderly — OXaiHO, aKypaTHO

to align — CTaBUTH B PsiJI
simultaneously — OJTHOYACHO

to attach — MIPUKPITUTIOBATH

The Magic of a Magnet

What is the magic that enables a magnet to pick up an iron nail but not a
wooden pencil, a rubber eraser, or a copper penny? Magnetism, named for the ancient
Greek town of Magnesia, is a force of nature that manifests itself differently in
different materials. Although every substance is magnetic to some degree, magnetic
effects are much more powerful with iron and steel than with materials such as wood,
rubber, copper and glass.

If you have ever played with two magnets, you know the powerful force with
which certain ends are drawn toward each other and other ends push away from each
other across space. The magnets two north poles repel each other and their two south
poles attract each other

Physicists have always been intrigued by the fact that when a magnet is cut in
half, two new magnets are formed, each with a north and South Pole. If we were to
cut these two magnets, we would have four magnets, each with a north and South
Pole. The North Pole cannot be isolated from the South Pole. Magnetic poles never
exist alone.

The ability of magnetic iron ores, or lodestones, to attract iron and other
substances was known to the ancient Greeks. Later, around the year 1100, the
Chinese discovered that if a splinter of lodestone were suspended from a thread, it
would pivot and point north and south, thus making a very accurate compass. This
phenomenon was explained in 1600 by William Gilbert, Queen Elizabeth's doctor,
who speculated that the earth itself was a gigantic magnet.

The earth's magnetism is one of the great mysteries of science which no one
has been able to explain. Although the earth has an iron core, that core cannot be a
magnet because at great heats (over 1000° C at the center of the earth) iron loses its
magnetism.

Another mystery is the fact that the magnetic poles are actually located over a
thousand miles from the North and South Poles and they are not even at exactly
opposite sides of the earth. In addition, by studying the age of rocks, scientists have
discovered that from time to time in the history of the earth, the earth's magnetic field
actually reverses itself as the magnetic South Pole becomes the magnetic North Pole
and vice versa.
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When viewed under an electron microscope, a piece of iron can be seen to be
made up of many tiny magnetic areas called domains. When these domains are
orderly arranged, the iron is magnetized. When these domains are randomly arranged,
the iron will not act as a magnet. This explains why a magnet will pick up
unmagnetized pieces of metal such as a steel paper clip. The force of the magnet
causes all the tiny magnetic domains of the paper clip to align themselves. Then the
north pole of the paper clip is attracted to the south pole of the magnet, and the south
pole of the paper clip is attracted to the north pole of the magnet.

In 1832, the connection between magnetism and electricity was simultaneously
discovered by the Englishman Michael Faraday and the American Joseph Henry.
They found that when a magnet is passed through a coil of wire, it produces an
electric current in the wire. This occurs because the wire contains unattached
electrons. A magnetic field moving near the wire pulls these free electrons along the
wire, creating an electric current.

Not only does a moving magnetic field induce electricity, but the opposite is
also true. Electric currents produce magnetism. When a current of electricity is
passed through a conductor, a magnetic field is formed around it. Thus a magnetic
field may be induced by an electric current. Scientists believe that all magnetic fields
are produced by electric currents. This is the true magic of a magnet.

Understanding the Reading
Indicate whether each of these sentences is true or false according to the previous
passage.

All substances are somewhat magnetic.

Magnetic poles that are alike attract each other.

A magnet can exert its force across an open space.

A north pole of a magnet cannot exist separately from a south pole.

Compasses were used by the ancient Greeks.

William Gilbert suggested that a compass needle points north and south

because the earth is a magnet.

We know that the earth is a magnet because it has an iron core.

8. The magnetic poles of the earth are located precisely at the
geographical North and South Poles.

9. The earth's magnetic field reverses itself periodically.

10. A piece of iron is magnetized when its domains are scattered in different
directions.

11. Metals are good electrical conductors because they contain many loose
electrons.

12. Magnets can produce electricity but electricity cannot produce magnetism.

ok wdE
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Vocabulary in Context

Complete the following sentences. Consult the text above. Use the verbs in brackets
as key words.
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Magnetism is a force of nature that __ (to manifest oneself).

When you play with two magnets, there is the powerful force with which
certainends ___ (to draw toward each other).

The ancient Greeks knew that magnetic iron ores or lodestones  (to
attract).

If a splinter is suspended from a thread, it (to pivot; to point).

The earth's magnetic field __ (to reverse oneself) from time to time.

The force of the magnet causes all the tiny magnetic domains of the paper clip
____ (toalign oneself).

7. Michael Faraday and Joseph Henry simultaneously _ (to discover).
8. Scientists believe that magnetic fields __ (to produce).
Translating
A
Match English and Ukrainian equivalents:
1. actually a) TaKoX
2. therefore b) mo cyTi
3. similarly C) meBHO, MAaOYTh
4. tiny d) cxoxwuii
5. opposite €) HACTYIHUI
6. probably f) mporunexuwmii
7. following g) Tomy
8. ancient h) monarkoBwmii
9. enormous 1) craponaBHii
10. additional J) Benuue3Hui
11. like K) xpuxiTHui
B

Translate the following sentences from Ukrainian into English:

1.

ok wh

BypuituH, Koau oro HaTUPaKTh, 3BUYANHO MPUTATYE YU MiAOUpae MaJCHBbKI
YACTKU MUY YU JIUCTSL.

Buurens BKe MPOBOAUB 1IEW €KCIICPUMEHT.

[le#t ekcieprMEHT MTPOBOIUIIH, KOJIM CTYACHTH YBIMIILIH 0 TabopaTopii.

VY 11bOMy BHMAKy MH Ma€MO TIPOTHIICKHI 3apsiau.

Tomy HacTynmHUI €EeKT CIIOCTEPIraroTh, KOJIU MPUCYTHI TOAATKOBI €JICKTPOHH,
110 YTBOPIOIOTh HETAaTUBHUM 3apsijl.

[TomiOH1 3apsiAM  3aBXKAU  BIIAIITOBXYIOTh OJUH OJHOIO, a HECXOXI
MPUTSITYIOTHCS.

He tpeb6a O0yio po3minryBaTu 30poro OiJisi BOTHHUIIIA.

HeMoxJIMBO MiATPUMYBATH €JIEKTPUYHUN CTPYM B CTApOJIaBHIX MpUIaIax.

C

Translate the following sentences from Ukrainian into English:
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1. V nesxiéi mipi i epeKTH 3HAYHO CHUJIBHIIII Y METAJIEBUX, HDK y T'yMOBHX Ta

CKJISHUX BUPOOaXx.

i siBUIIa criocTepiraincs OAHOYACHO JEIKUMU BUYCHUMU.

Jlikap npummycTuB, U0 caMa 3eMJIsl 1 € BEIMYE3HUI MarHiT.

4. Hayka 1mie He 3MoOrJjia NOSICHUTH, YOMY MAarHiTHE MoJjie 3eMJl 4Yac BiJ 4acy

MOBHICTIO 3MIHIOEThCH.

Komnu 111 yacTku po3MIIIyOThCsl BUTIAAKOBO, 3aJ1130 HE JI€ SIK MarHiT.

6. Hami BueHi BUKOHYBaJM IIi JOCHIIKCHHS OJHOYACHO 3 aMEPUKAHCHKUMU
KOJIETaMHU.

7. BinbHI €NEKTPOHU BUTATYIOTHCS MAarHITHUM TIOJIEM Y37IOBXK MPOBITHUKA 1 TaKUM
YUHOM YTBOPIOETHCS €ICKTPUIHUMA CTPYM.

8. Axmo 6 My Manu po3pizaTd IIi JBa MarHiTH, Mu O OTpUMAaJId YOTHPU MArHITH 3
MIBHIYHUMU Ta MBIACHHUMH TOJIOCAMHU.

W™
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Discussion Points

Giving Verbal Directions
Plan your instructions carefully so that all necessary steps are included. As you
prepare your talk:
a. List all the steps in the procedure.
b. Make sure that each step is separate and distinct and that nothing has been
omitted.
c. Arrange the steps in chronological order.
d. A good way to conclude is to explain how this information might be used.

Using English for Making Suggestions:
Here are some useful ways of making suggestions.

Maybe it would be a good idea to...

| think it would be a good idea if ...

Wouldn't it be possible to ...?

Surely it would be possible to...?

| don't see why we can't (just)...

Is there any possibility of ...-ing?

It might be worth looking into...

Have you thought about ...-ing?

Have you considered ...-ing?

What would you think if...?

What if...?

Let's...

Why don't we...?

I think we should...

How about ...-ing?

What about ...-ing?
Memorize the following expressions and use some of them to make your suggestions
concerning the information obtained from the texts of this unit.
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UNIT 9
LIQUIDS AND GASES

Short Reading
Read the following passage to find sentences that express mathematical relationships.

Notes: to attach — IPUKPIIUIIOBATH, TPUEIHYBATH, NpPHUKIagaTH (10

YOroch)

to bump — yaapsTu(cs), cTykatu(cs)

to drum — BUOMBaTH, OUTH B Oapaban

to be familiar with—  Oyrtu 3HaliomuMm 3

to wonder — nuByBatuca (domy — at); 1mikaBuTuCs, OaxaTu
3HATH

actually — Hacrpasi, (PaKTUIHO

to exhale — BUIUXATH

to breathe — IIAXaTH

breath — IAXAHHS

to slip — KOB3aTH, TIEPECYBATUCS TJIABHO

to slide (slid) — KOB3aTH, KOB3aTUCS (Ha JIbOIY),
31CKOB3yBaTH

depth — rIHOMHA

gravitation — CWJIa Baru, TSXKIHHS

Pressure: As Molecules Collide

Everything around us is made of atoms — the earth, our bodies, the sea, the air.
Small groups of atoms form molecules. In gases, the molecules are loosely attached
and move about bumping into each other and into any surface they touch. This
constant drumming of the molecules on a surface is called pressure.

The gas we are most familiar with is air. Since gases expand to any container you
might wonder why our air does not escape into outer space. The answer is simple that
gravity holds the atmosphere close to the earth. In fact, due to the gravitational pull,
the gases of our atmosphere accumulate near the surface of the earth. Air gets
progressively thinner the higher you go, until it gradually disappears into space.
Because the air is so thin at very high elevations, such as the Himalaya Mountains,
climbers take oxygen to help them breathe.

The ancient Greeks knew that air had substance, that is, that it was not merely
empty space, because they could feel the wind or their exhaled breath. Galileo
proved that air actually has weight. Under normal climatic conditions, the weight of
the air at sea level is equal to 14.7 pounds per square inch.

This means that the air in a medium-sized room may weigh more than one
hundred pounds! Why don't we feel this enormous pressure on our bodies? The
reason is that atmospheric pressure is universal; it acts in all directions on all
surfaces so that everything on the earth is in balance.
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The pressure inside your body equals the pressure outside. When you go up in
an elevator or airplane, you feel your ears popping because as the air gets thinner, the
number of molecules "hammering" inside your ear exceeds the number "hammering”
outside, until the molecules have a chance to equalize.

Because the molecules are closer together in a liquid than in a gas, they slip
and slide over and around each other, exerting pressure on the walls of their
container. You feel this pressure when you dive beneath the surface of the water. The
pressure of the water is directly proportional to the depth. The pressure on a diver is
thus equal to the weight of the atmospheric pressure plus the water pressure.

Vocabulary in Context
Mark the letter of the answer that best matches the meaning of the italicized word as
it is used in each of these sentences.

1. The temperature on a Fahrenheit fever thermometer ranges from 94° to108°.

a. extends b. contracts
2. Swimmers feel more buoyant in salt water than in fresh water.
a. floatable b. sinkable
3. The television viewers observed the explosion of the space shuttle.
a. watched b. heard
4. Word processors have displaced typewriters in many offices.
a. taken the place of b. damaged
5. The volume of air in a room can be measured in cubic feet.
a. quality b. quantity
6. The density of the fog gave us poor visibility.
a. thickness b. coolness
7. Newton computed the weights of the planets.
a. measured b. calculated
8. Water contains hydrogen and oxygen in a ratio of two to one.
a. proportion b. size
9. The degree of gravitational pull depends on the size of the objects involved.
a. quality b. amount
10. Ten minus four equals six.
a. less b. plus

Scanning

When you need to search technical material for the answers to specific
questions, you will want to locate the particular information without reading every
word.

This can be accomplished by scanning the passage.

Scan the following passage and answer these questions:

1. What is Archimedes' principle?
2. What type of water has a density of 64 pounds per cubic foot?
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3. What is the specific gravity of people?

Reading
Notes: to notice — OMI4aTH, 3BEPTATH yBary
to float — IUTaBaTH (Ha MOBEPXHI); HECTHCS (32 TCUI€I0)
to range — CTaBUTH B Psj;, KOJUBATHCA (B TEBHUX MeXax);
POCTUPATHUCS
buoyancy — IUIaBYYiCTh
to immerse — 3aHypIOBaTH
to exert a force — MPUKIATATH CHITY
to push upward — IITOBXaTH y TOPY; HATUCKATH
density — I'yCTOTA; MUJIbHICTh; KOHIICHTpAIIIS; TUTOMAa Bara
dense — TYCTHIA, IITHHHAN

What Makes Objects Float?

As a child, you may have played with objects in the bathtub, noticing that the
bar of soap sank to the bottom of the water while the plastic soap dish floated on top.
Why is it that many objects, ranging from a piece of cork to an ocean liner, will float,
while others will not?

The force that makes objects float is called buoyancy. This concept was
established by the great Greek mathematician Archimedes, who also played in the
bathtub. Archimedes observed that when he got into his bathtub, water was displaced,
or pushed out. He determined that any object immersed in a liquid is buoyed up by a
force equal to the weight of the fluid displaced by the object.

This is known as Archimedes' principle. For example, suppose a rock weighs
100 pounds and has a volume of 1 cubic foot. When that rock is submerged in water,
it displaces 1 cubic foot of water, which weighs 62 pounds. Therefore, the
gravitational pull on the rock is 100 pounds downward and the buoyant force is 62
pounds upward. Out of the water, you would need to exert a force of 100 pounds to
lift the rock. In the water you would have to exert a force of 100 minus 62 pounds (or
38 pounds).

The buoyant force of a liquid, or how much it pushes upward, depends on the
density of the liquid. A body will float if its density is less than that of the liquid in
which it is immersed; it will sink if its density is greater. Ice is less dense than water,
so icebergs float on the surface of the ocean. Steel ships are designed with many
spaces filled with air so that their density is less than that of water.

Density is computed by dividing the weight of the liquid by its volume.
Saltwater has a density of 64 pounds per cubic foot, while fresh water has a density of
62 pounds per cubic foot. Hence the buoyant force of saltwater is greater than that of
fresh water, which explains why it is easier for a swimmer to float in the ocean than
in a lake.

Similarly, an ice cube will float in a glass of water. That same ice cube would
sink in pure alcohol, because alcohol has a lower density than ice. The tendency of an
ice cube to sink or float in a drink depends on the proportion of water to alcohol. Be
on your guard if you put an ice cube in a drink and it sinks to the bottom.
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Specific gravity is the ratio of the density of a substance to the density of water.
Human beings have a specific gravity of approximately 1.0, which is the same as that
of water. This is not surprising, considering that our bodies are two-thirds water.
However, a fat person has less specific gravity than a thin person and therefore will
have an easier time floating.

Drawing Conclusions

After reading the previous passage carefully, indicate what conclusions can be drawn
from the information it contains by marking the letter of the answer that better
completes each of the following sentences.

1. A small rock will ... .

a. float better than a large one b. not float better than a large one
2. If a ship weighs more than 64 pounds per cubic foot, it will ... .

a. sink b. float
3. If a ship weighs more than 64 pounds per cubic foot, it will

a. sink b. float
4. Since cork floats in water, we know that its density is

a. more than that of water b. less than that of water
5. It is easier to float if you are ... .

a. thin b. fat
6. It is easy to lift someone in the water because of the ... .

a. buoyant force b. specific gravity

7. Archimedes must have been .
a. a clever Greek mathematician ~ b. very clean
8. The best place to make a scientific discovery is ...

a. in the bathtub b. not stated in the passage
9. A ship will float higher in
a. lake water h. ocean water

Translating
Translate the sentences from Ukrainian into English:

A
1. Bueni, mo mpaoTh y Iid ramxy3i, 3HaliOMi 3 SBUIIAMH, SKi (AKTHYHO HE
MAarOTh MOSICHEHHS.
Konu xBopuii BugmxaB, Horo quxaHHs OyJI0 XPUITKHM.
VY upomy Jicl Ay’Ke MPUEMHO JTUXATH CBIKUM MOBITPSIM.
3aBAsSKA CUJI TSDKIHHS, Ta3u aTMocepu 30MparoThesl 011 MOBEPXHI 3eMIII.
IikxaBo, mo mificHo goBiB ["amimeit?
BBaxkatoTh, 1110 A30BChbKE MOPE MA€ HEBEJIUKY INIMOUHY.
Mouiekyiu BUTbHO CKPIIUIEH] Y ra3ax Ta pyXarThCsl, YIapsIiOYuch OJHA 00

OJIHY.

NOoOOTAWN
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Translate the sentences from Ukrainian into English:

B
1. ApxiMeJ MOMITHB II€ SIBUIIIE, KOJIM TPABCsl Y BaHHI.
TenaeHiis Ab0ly IUIABATH HA NMOBEPXHI a00 TOHYTH 3aJI€XKITh B1J MPOHOPLIN
BOJIM Ta aJIKOTOJII0 Y HATOSIX.
Mu He NOBUHHI IPUKIAIATH CUITY, IIOO HE 371aMaTy HOBE OOJIaHAHHS.
Cuna, 110 103BOJII€ peUaM IJIaBATU HA MTOBEPXHI, € MJIaByUiCTh.
['ycroTa pimuHu BKa3zye Ha CUITY IJIaBYYOCTI.
Buenwuit BU3HA4YMB, 1110 1l pedi He OyiIu 3aHypEeHi Y BOY.
Bin maB Oarato ymroOJIeHUX 3aHATh, IO MPOCTUPAIKCS Bij MIAXiB J0 TPU Y
roJibg.
8. I'ycToTy MOXHa miipaxyBaTH, MOAUTMBIIN Bary piauHu Ha ii 00’ eM.

NS

Noobkow

Discussion Points
Drawing Conclusions:

A short paragraph does not require a concluding statement, but a longer paper
should have a conclusion instead of just ending abruptly.

A conclusion is important because it is the final thought given to the reader and
thus has the strongest impact. Therefore, the conclusion should contain the main
things to remember.

A concluding sentence may do one of the following:

1. Restate the main point for emphasis. This involves paraphrasing the topic
sentence.

2. Summarize the information to review or clarify it. In a short paper a summary
may not be different from the main point.

3. Relate the significance of your conclusion. Why is it important? What effect
will it have?

Making up a Paragraph with a Conclusion:
The hypothesis is your topic sentence. The rest of the paragraph should support
the hypothesis, that is, give reasons for your opinion.
A concluding statement relates the significance of what you have stated.

Using English for Summarizing:
Here are some useful ways of summarizing (recapping) the points.
So, let's just summarize.
Maybe we could just run over the main points again.
Can we just stop here a moment and summarize the points so far?
Let just recap for a moment.
We can draw a conclusion that....
Perhaps it would be useful if we just summarized said so far.
Memorize the following expressions and use some of them to summarize the
information obtained from the texts of this unit.
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UNIT 10
THE ORIGIN OF LIFE
Short Reading
Read the following passage and notice the different verb tenses that are used to
report events of the past.

Notes:

fossil — CKaM’ SIHLTICTD

remains — PEIITKH, OCTAHKH

Imprint — BIIOUTOK, CIIif

trace — CJI1J, 3HaK

miraculous — 3aragKoBUN

to evolve — po3BUBATH(CS)

minute — IpiOHUM, KPUXITHUM; HE3HAYHUM, HEICTOTHUI

to grow (grew, grown) — pocTH, 30UTBITYBaTUCS; CTABATH

to respond to surroundings— pearyBaTH Ha OTOYCHHS, HA CEPEIOBHILIC

to spread (spread) — MO PIOBATH(CS); PO3KMHYTHUCS, IPOCTATATHCH,
po3ctunatu(cs)

to be alike — OyTH CXOKHMH

advance — PyX yIepes; yCiix, mporpec

eventually — 3pEIITOI0

How Life Began

To discover how life began, archaeologists study fossils. Fossils are the
remains or imprints of plants and animals of long ago that have been preserved in the
earth's crust. The simplest forms of life appear in the lowest or oldest rocks. Although
scientists can calculate that the earth is 4.6 billion years old, the oldest rocks that
show any trace of life are less than 2 billion years old. Therefore, about 2.5 billion
years had passed on the earth when life originated. Since the oldest forms of life were
all sea life, many scientists believe life began in the sea.

We do not know exactly how, but in some miraculous way, the right kind of
molecules happened to combine in the ocean or in clay to form a minute organism.
All life has probably evolved from that single original cell, which may have been
something like the bacteria of today. This one-celled organism ate, grew, responded
to its surroundings, reproduced itself, and spread throughout the oceans.

Probably those first tiny organisms were not all alike. Some were better able to
obtain food or adapt to colder waters. The stronger cells survived and their
characteristics were passed on to the next generation.

The early cells reproduced simply by dividing in two. After a long time, single
cells became attached to one another, and each cell became specialized in a different
function. Gradually organisms became more and more complex. Today, many living
things are made up of a combination of cells; our bodies are composed of skin cells,
blood cells, muscle cells, brain cells, and so on.

The gradual migration of life from the ocean to the land was another major step
that made many advances possible. Eventually plants and animals divided into males
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and females, and possibilities increased for developing new and varied species or
types. To date, more than 400,000 species of plants and 1,200,000 species of animals
have developed. Gradually, the senses of sight and hearing improved in animals and
brains grew and developed. Finally, intelligence progressed, leading to the
development of human beings.

The Cell

It is one of the amazing facts of science that all living organisms, from simple
plants and animals to human beings, are made of cells, and that these cells are
remarkably similar in structure. Cells are composed of a jellylike substance called
cytoplasm, with a nucleus that is the control center.

The nucleus contains a large amount of nucleic acid: DNA (deoxyribonucleic
acid) and RNA (ribonucleic acid). For years biologists studied the nature of nucleic
acid. By 1953 a theory- regarding the structure of the DNA molecule had been
formulated by James Watson and Francis Crick. They said that DNA is the
information-storing molecule and that RNA is the information-carrying molecule.

Cells reproduce by dividing in half to form two identical daughter cells in a
process called mitosis. Every living thing — a dolphin, an ant, a daisy, or a human
body — has begun life as a single cell with a few molecules of DNA.

Vocabulary Building
Study the following list of word roots and then match the terms at the left below with
their meanings at the right.

1. photon a. machine that produces electric energy

2. photoelectric cell b. instrument for measuring time

3. chronometer c. particle of light

4. chronic d. relating to the center of the sun

5. dynamo g. high energy explosive

6. heliocentric f. continuing for a long time

7. dynamite e. vacuum tube with electrical properties modified by light
8. helium I. device for measuring the sun

Vocabulary in Context

Mark the letter of the answer that best matches the meaning of the italicized word as
it is used in each of these sentences.

1. Efforts are being made to preserve dean air in the cities.

a. protect b. destroy
2. The factory generates electricity for the entire surrounding area.
a. produces b. obtains

3. Although Aristotle's theories of motion were believed to be true for centuries,
they were discredited by Galileo's experiments.

a. supported b. disproved
4. Numerous species of animals are in danger of becoming extinct.
a. classes b. habitats
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5. The evolution in computer technology has accelerated since 1980.

a. development b. decline
6. After the bombing, the city was rebuilt by those who survived.
a. lived b. died
7. It started to rain when the air was saturated with moisture.
a. filled b. cleaned
8. Galileo discovered the existence of Jupiter's moons.
a. presence b. disappearance
9. The camel is adapted to desert life and can go without water for long periods.
a. unsuited b. adjusted
10. Einstein's theories have prevailed throughout the twentieth century.
a. failed b. dominated
11. A butterfly evolves from a caterpillar.
a. escapes b. develops

12. The subject of abortion has been controversial for a long time, and there will
probably never be complete agreement.

a. interesting b. disputed
13. Newton performed experiments to confirm what Galileo had proposed about
motion.
a. verify b. disprove

Skimming

Skimming for main ideas is a reading skill that is useful.
Skim the following passage to discover its main topic and the information it contains.
Then answer the following questions.

1. The main topic of this passage is ... .
a. the search to discover how human life evolved
b. Aristotle's view of evolution
c. the life of Charles Darwin
d. the sex life of an oyster

2. You will find information about all of the following except ... .
a. how Darwin formulated his theory
b. why Darwin's theory was so controversial
c. the biblical story of the origin of man
d. the meaning of "survival of the finest"

Reading
Notes: offspring — HAIIaI0K
a living thing — KUBa ICTOTA
to resemble smb. — OyTH CXOKHUM Ha KOTOCh
to hatch — BUCHUJI)KYBATH (IITALIEHST); BUIYTUTIOBATUCS
abrupt — paIToOBHIA; p13KUH, YpUBYACTHI
it was not until ...that ... 1 TUTBKH
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species — OioJ1. BUIT; Pilt; Pi3HOBUA

to be struck — OyTH BpaK€HUM, MTPUTOJIOMIIICHUM
evidence — JI0Ka3; CBIUEHHS; ITiICTaBa
to prevail — HepeBaXaTH; TiepeMaraTu
to compete — 3MaraTtucs; KOHKypyBaTu
controversial — JUCKYCIHHMMA, CIIIPHHIMA

Evolution

Life comes only from other life. The offspring of a living thing resembles its
parents. A bird is hatched from an egg produced by parent birds. A flower grows
from seeds created by a parent flower. One organism passes the flame of life to
another in a continuing cycle, thus preserving life on the earth.

This concept is relatively new to mankind. The folklore of many parts of the
world includes tales of abrupt transformations of men into animals and vice versa. In
the fourth century BC even the great Greek philosopher Aristotle believed in the
spontaneous generation of certain living creatures. It was not until 1668 that the
Italian scientist Francesco Redi performed experiments that discredited his theory.

Then, in the mid-nineteenth century, biologists began to explore the question
of how so many different species of plants and animals had developed. A young
English naturalist named Charles Darwin traveled to the Galapagos Islands off the
coast of South America. There he observed many types of creatures that he had never
seen, including swimming lizards, giant land turtles that weighed several hundred
pounds, and a type of penguin that lived in tropical weather. Darwin was struck by
the fact that many of the animals that he saw lived nowhere else in the world. Then,
on neighboring islands, he studied many different species of a group of birds called
finches.

As a result of his observations, Darwin formulated a theory of the evolution of
human life. He knew that many organisms produce more offspring than can actually
survive. For example, an oyster can spawn 100 million eggs at a time! If all these
eggs survived, the ocean would be saturated with oysters! Since all cannot survive,
there is competition among the individuals in a species for food, water, warmth, and
space. In the struggle for existence, only the fittest, or the ones that are best able to
adapt, will prevail.

Darwin called his theory "natural selection," or the "survival of the fittest." He
argued that those species that are the most fit, or the best able to compete with other
species in the environment, will survive. The process of natural selection has
occurred innumerable times. Animals with the warmest fur survive in cold areas.
Plants that require the least amount of water survive in the desert. Fish that could
adopt to life on land became the first land animals.

In 1859 Darwin published his findings in The Origin of Species. He claimed
that man has evolved from a lower form of life and that in fact all life on the earth has
developed from a single, original cell. Over millions of years, through gradual
change, development, and natural selection, all the different species of life that we

S7



know today have evolved. Darwin's ideas were very controversial, partly because
they were in conflict with many religious views about the origin of mankind.

In addition, many people were shocked at the idea that humans are animals and
related to other forms of life. Particularly upsetting was the concept that the ancestors
of human beings were related to apes or monkeys millions of years ago. But all the
evidence we have today confirms Darwin's hypothesis.

Distinguishing Fact from Opinion

It is very important to recognize the difference between fact and opinion when
reading scientific material or listening to a scientific lecture.

It may be an educated opinion, that is, one based on past statistics and current
trends, but it remains an opinion until it can be proved.

Indicate whether each of these sentences represents a fact or an opinion. If you are
unsure, try to determine whether the concept can be proved.

1. Life comes only from other life.

2. There is no spontaneous generation of life.

3. Aristotle should have realized that there is no spontaneous generation.

4. Darwin was a genius.

5. Darwin stirred up a great deal of controversy.

6. Aristotle was a dummy.

7. The Galapagos Islands are near South America.

8. There were many unusual creatures on the Galapagos Islands.

9. Some lizards can swim.

10. Oysters produce many offspring.

11. Oysters are good to eat.

12. Human beings are animals.

13. The world would be a better place without oysters.

14. Creatures on earth will continue to evolve for many centuries.

15. We will never know how life began.

Translating
Translate the sentences from Ukrainian into Russian:
A
3pemToro BiH 3’ICyBaB MPUPOIY CKaM STHIIOCTEH.
PemTku i€l nuBimizanii Oyau momideHi BYCHUMH Yy psifal kpain CxigHoi A3ii.
Harmr 3arajkoBuii CBIT CTa€ 111e OUTBII IIKABUM JJISI apXEOJIOTIB.
i xapaKTEepUCTHKHN € HE3HAYHUMHU, KOJIM MU TOBOPUMO TIPO CJII/IM Ta BiIOUTKH
MUHYJIMX CTOJITb.
5. OAHOKIITHHHI OPraHi3MU 3pOCTaNIM, pearyBajid Ha OTOYEHHS, BIITBOPIOBAIINCS
Ta NOIIKUPIOBAINCS YCIOJIU B OKEaHI.
Kunituny, sxi Mu 6a4miin yqopa, qy>Ke CXOXI.
7. ImBimizailiss pO3BUBAETHCS, KOJU € HAJEKHI MEXaHI3MH ii IMOCTYIIOBOTO
nporpecy.

il NS s

o
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8. Mu 3po0min BaXXJTUBUN KPOK, IO J03BOJISIE TOMIMIIMTH YCIIX Ta TPUCKOPUTH
pyX ymepen.
B
1. Bownwu 3anuranu Hac, SIK 3 IBHJIMCS JKUBI 1ICTOTH.
2. Ils niBuMHKA ayXe cXoxka Ha cBOro 0a0ycro.
3. PanrtoBe nomxinmeHHss EKOHOMIYHOTO CTaHy OyJI0 TUBOBUKHUM.
4. 1 TUIBKY y MUHYJIOMY POIll BUE€HI-010JI0TH MPOBEIHU 1€ TOCTIIKCHHS.
5. Mu He Maju HaMipy CTaBUTH II1J] CyMHIB Ballly TiIIOTE3Y.
6. VYci Oynu BpakeH1 IEPEeMOTOr0 MOJIO0T KOMaHIH.
7. HoBi npunaau MaroTh KOHKYPYBaTH 31 CBOIMU 3aKOPIOHHUMH aHAJIOTaMHU.
8. lle cmipue muTanHs Oye 0OTOBOPIOBATHCS ITI3HIIIIE.
9. Bonwm He Manu A0Ka3iB, MO0 MiITBEPIUTH CBOIO JYMKY.
10. Teopist JapBina 3anumiaeTbcs BiTHOCHO CHIPHOIO.

Discussion Points
Making a Report

Make a report of a scientific discovery or event. Begin by a topic sentence that
answers the questions who, what, when, and where. The paragraph can explain how,
why. Your concluding sentence might tell the significance of the discovery or event.
You might choose one of these:

1. the first human heart transplant or test-tube baby

2. the discovery of penicillin, x-rays, radium

3. the development of the atomic theory or the theory of relativity

4. the invention of the telephone, the computer, the airplane

Using English to Give Opinions:

Here are some useful ways of giving opinions. When you take part in a
discussion it is useful to have techniques for getting people to listen to you and to
give yourself thinking time while you arrange your ideas. Here are some useful
opening expressions which get more and more formal as you go down the list.

Expressing an opinion weakly:

I'm inclined to think that...

I tend to think that... (I rather think...)
Expressing an opinion:

I'd like to point out that...

I think... (I consider...)

In my opinion... ( My point of view is...)
Expressing an opinion strongly:

I'm sure that...
I'm certain that... (I'm absolutely convinced that...)
| definitely think that...

There's no doubt in my mind that...
Memorize the following expressions and use some of them to express your opinion
concerning the information obtained from the texts of this unit.
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UNIT 11
THE UNIVERSE
Short Reading
Read the following passage to determine which properties of the sun and stars are
described (for example, size, position).

Notes: to turn smth. to smth. — NIePETBOPIOBATH I110-HEOY b HA I10-HEOY b
relatively — BiTHOCHO
mostly — TOJIOBHHM YHHOM
tremendous — ’KaXJIMBHI; BEJIMYE3HUH
to convert — nepeTBoOproBaTH, odbepraru (Ha, y — into)
enormity — KaXJIMBICTh; BEIMYE3HICTh
fusion — CIUTaBJICHHS

to be beyond comprehension — GyTtu 3a Mexamu pO3yMiHHS

The Sun and Other Stars

The sun is a star. It is a flaming ball of extremely hot gases. The surface
temperature is about 11,000° F, hot enough to turn every solid to vapor, but relatively
cool compared to the intense heat at the center.

Located about 93 million miles from the earth, the sun has a diameter that is
approximately equal to 109 of our earths lined up like a row of beach balls, and a
mass that is about 330,000 times the mass of the earth.

The sun is the original source of nearly all our energy. It is mostly made of
hydrogen, although it also contains nearly every other kind of atom that exists on the
earth.

The sun derives its energy from a process of fusion in which hydrogen atoms
are converted into helium atoms under extreme heat and pressure. This process
creates a tremendous noise, but we cannot hear it because sound does not travel
through empty space.

Our sun is not even especially large or bright compared to other stars. Stars
vary in size from smaller than the earth to large enough to hold a good part of our
solar system! The color of a star indicates its temperature. A star may be red (the
coolest), yellow (like our sun), white, or blue (the hottest).

The nearest star is 4.3 light-years from the earth. A light-year is the distance
light travels in one year, or about 6 million million miles (6,000,000,000,000 miles).
The farthest stars are billions of light-years away. Some are so far away that if they
were to blow up today, their light would continue to be seen from the earth for a
million years!

Our sun is part of an enormous galaxy of 30 billion stars, called the Milky
Way. In addition there are billions of galaxies within range of our telescopes and
countless billions beyond. The enormity of space is quite beyond human
comprehension. How exciting it is to live in an age when human beings have begun
to explore that space.

Vocabulary Building
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Study the following list of prefixes (aqua-water, terra-earth, pyro-fire, astro-star) and
then match the terms at the left below with their meanings at the right. You will not
use all the meanings listed.

CoNOOTRODE

aqueous solution a. poison capable of producing fever

rugged terrain b. enormously large

extraterrestrial c. outside the earth

pyrometer d. structure for conveying water

pyrotoxin e. rough land

astrophysics f. watery liquid

astronomical g. device for measuring high temperatures

aqueduct h. inside the earth

aquarium I. study of the constitution of celestial bodies
J.

tank for plants and animals that live in water

Vocabulary in Context
Mark the letter of the answer that best matches the meaning of the italicized word as
it is used in each of these sentences.

1.

2.

9.

Few rivers in industrialized areas are devoid of pollution.

a. full of b. without
Until the roof is fixed, it will continue to leak.
a. drip water b. absorb water

Asian elephants may become extinct due to insufficient vegetation in areas
that were once green.

a. rainfall b. plant life
Cosmic rays are dangerous to human beings.
a. space b. earth

The sun's rays are filtered through the atmosphere so that we don't receive
their full strength.

a. concentrated b. screened
In warm climates, water is sometimes heated by solar energy.
a. sun b. electric

The earth's shadow eclipsed the sun's light, so it suddenly grew dark on the
moon.

a. blocked b. absorbed
In a desert, the temperature alternates between extreme heat and extreme
cold.

a. varies b. rises
The fog diffused the lights from the street so that visibility was poor.
a. spread b. concentrated

10. Some lunar mountains and craters can be seen from the earth.

a. moon b. sun

11.The planet Mercury has no satellite.
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a. moon b. atmosphere
12. The space flight was postponed due to adverse weather conditions.
a. favorable b. unfavorable

Skimming

A good technique for textbook reading is to read the titles and subtitles and
turn each into a question. For example, from the title of the passage below, you
would formulate the question "Is the moon a nice place to visit?" and then read to
find the answer. This method will help you to focus on the main points, maintain your

concentration, and read more rapidly.

Skim the following passage to find its main idea and the kind of information it

contains and then answer these two questions.

1. What is the main point of the passage?
a. The moon is a nice place to visit, but you wouldn't want to live there.

b. The moon is not a nice place to visit, and you wouldn't want to live there.

c. Poets don't know anything about the moon.
d. Scientists don't know anything about the moon.

2. Which of these topics is covered in the article?
a. the first landing on the moon
b. the phases of the moon
c. the climate on the moon
d. how the moon affects the earth's tides

Reading

Notes:
hostile environment —
to be devoid of water —
to leak —
to retain —
accordingly —
striking —
solar eclipse —
to blot out —
to dip —
lack —
to emerge —
to diffuse —
to view —
to shield —
adverse conditions —
to contract —

BOPOXKE OTOYCHHS, CEPEIOBUIIIC
OyTH 1Mo36aBJICHUM BOJIU

IPOTIKaTH, MPOCOYYBATHUCS, TIPOITYCKATH BOY
yTpUMYyBaTH, 30epiratu

TaKUM YHHOM, OTK€, BIJIIIOBITHO

BpKAKOUU, TUBOBKHUM

COHSIYHE 3aTEMHEHHS

BUKPECIIOBATH

3aHyproBatu(cs), crryckaTu(cs)

Opax

3’ SIBJISITHCS, BUSIBJISITUCS

PO3MOBCIOKYBATH, TIOMTUPIOBATH, PO3CiBATH
OTJISIIaTH, TUBUTHCS; OLIIHIOBATH, PO3IUBIISITHCS
3aXUIIATH, MPUKPUBATH

HECIPUSTIMBI YMOBH

CKOpPOYYyBaTH, CTUCKATH
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The Moon: A Nice Place to Visit?

The moon has been described by songwriters and poets as a place for a
romantic escape. We know of course that the moon is actually a very hostile
environment for human beings.

The moon is completely devoid of water because the force of gravity on the
moon is much less than on the earth. (The moon is much smaller; its surface is about
as large as Africa.) The lack of a strong gravitational pull has caused any water the
moon may have had to leak out into space over the 4.6 billion years that it has been in
existence. Of course since there is no water, there is also no vegetation. So if you go,
bring your lunch.

There is no air on the moon because its gravity is insufficient to retain an
atmosphere. Accordingly, travelers to the moon require not only oxygen and water
but also protection against cosmic rays that are unfiltered by an atmosphere. No
atmosphere also means no weather — no wind, no rain, no clouds.

Temperatures on the moon are quite extreme, ranging from 110° C to — 173°
C. This occurs because there is no atmosphere to filter the sun's rays when it is
shining and then to blanket in warm air when the sun goes down. These extremes of
temperature are particularly striking during a solar eclipse, when the earth passes
directly between the sun and the moon, temporarily blotting out the sun's light. At
such times the temperature on the moon dips very rapidly and then rises immediately
as the sun emerges from the earth's shadow. The change in temperature may be as
much as 200° C in one hour! This sudden change can cause rocks to shatter due to the
alternate expanding and contracting. Thus if you visit the moon, deciding what to
wear could be a problem.

There is no twilight or dawn on the moon. Like the earth, the moon does not
shine by its own light; it reflects the light of the sun. Unlike the earth, however, there
IS no atmosphere to diffuse the light as day becomes night and night turns into day.
Changes from light to dark and dark to light occur suddenly.

The lunar sky is black. (Blue sky on the earth is produced by the scattering of
blue light in the spectrum by particles of air.) On the moon stars are visible in the
daytime, but you would have to shield your eyes from the unfiltered sunlight to view
them.

There is no sound on the moon. Sound travels on waves of air molecules. Since
there is no air, there is nothing to transmit sound. Leave your transistor home. Also,
the moon is not a magnet the way the earth is. You can leave your compass home too.

The moon is a satellite of the earth, revolving around the earth once every
twenty-nine and a half days. The moon itself rotates, but it does so very slowly.
Therefore the same side of the moon is always visible to us. To get to the moon, you
would have to travel 240,000 miles, a distance that is about the same as circling the
earth at the equator ten times.

It is clear that if you were making a trip to the moon, you would need to pack
more than a toothbrush and a change of underwear. Its adverse conditions would
make it very difficult for a visitor from the earth.

Making Inferences
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Indicate whether each of the following statements is stated in the passage, implied by
other information in the passage or not stated.

1.

2.
3.
4

o

0N

The force of gravity on the moon is less than that on the earth.
The tides on the earth are caused by the moon.

A person would weigh less on the moon than on the earth.
The moon has no water or atmosphere because it does not have
enough gravity.

It would be difficult to have an argument with someone on the
moon.

The moon orbits the earth about once a month.

We always see the same side of the moon.

The earth is 4.6 billion years old.

The temperature on the moon goes up to 200° C.

10 Human beings could not live on the moon.
11. Plants could not grow on the moon.
12. The moon has more extremes of temperature than the earth has.

Translating
Translate the sentences into English:

1.

B wn

o U

N

A
Mu He MokeMO OyTH BIIEBHEHI OCTaTOYHO, ajie BBAKAEMO, 110 I1I KOMIT FOTEPH
BITHOCHO JICLICBI.
Comrie € mKepenoM Maiike BCiel eHeprii.
['onoBHuM ynHOM, COHIIE CKIIAZAETHCA 3 BOJIHIO.
VY mporieci CruTaBlieHHsT aTOMH BOJHIO TIEPETBOPIOIOTHCS HA aTOMHU TENII0 i
BIUTMBOM THCKY Ta HaJ3BUYAIHOI TEIUIOTH.
HaBiTh yakilyH He MIT IEPETBOPUTH Map HA )KUBY 1CTOTY.
Hac 3nuByBasia Benu4e3HicTh 3a/1a4, siki Tpeda Oyino BUpIIITyBaTH.
Le¥i BueHuUi 3p0OMB BETUYE3HUI BHECOK Y raly3l po3poOKH HOBUX TEXHOJIOT1H
E€Hepro30epeKeHHSI.

B
Axmo Bu OaxaeTe BACHb JAMBUTHUCS Ha 3IpKd 3 Micslsd, BU BHUMYIICHI
3aXMINATH 04l BiI HE(PUIBTPOBAHOTO COHSIYHOTO CBITJIA.
Ha Micsmi Hemae atmocdepu, 10 pO3MOBCIOKYE CBITIIO.
Kaxytb, mo 1iX BiAMOBY MpHIMAaTH y4acTb B EKCHEAMI] BUKIUKAIU
HECTIPUATINB] YMOBU HABKOJUIITHBOTO CEPEIOBHUIIA IIbOTO PETIOHY.
HIBuaki 3MIHM 3MYUIYIOTh CKeJll pyHHYBaTHCsS 3aBISKH CTHUCKAaHHIO Ta
PO3LIMPIOBAHHIO.
L{s mnanera mo30aBieHa BOJIM, TAKUM YMHOM MU HE Oy/JeMO MaTH MOKJIHBICTb
IIPUAHATH YL
3naetbes, o Micsilb — 11e BOPOXKE OTOYSHHS ISl JTIOJUHU.
BuByaroun HOBYy TeMy MM MOMITWJIM Bpaxkarooul (PakTd HI0JI0 COHSYHOTO
3aTEeMHEHHS.
BoHa 3aBx /11 BUKpECITIOE HABAXIIMBIIII pedl Ta 30epirae MasoIiKasi.
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Discussion Points
Describing
A scientific description of a substance or object will usually answer some of
the following questions:
a. What are its physical characteristics? (How does it look, feel, smell, taste?
What happens to it when heated?)
b. What are its chemical characteristics? What is it made of?
c. Where is it found in nature? How abundant is it?
Using Precise Descriptions
Science demands objectivity and precision in its descriptions. To describe a
comet as fantastic or long and beautiful tells very little. Scientists need to be specific.
Adjectives must be objective and concrete. Dimensions should be quantitative.
Making up Extended Definitions
A definition may consist of a sentence or a paragraph. When a concept is too
complex to be defined in one or two sentences, an extended definition is needed. An
extended definition includes the basic parts of a formal definition (class +
characteristics) as well as additional information that may include description,
examples, classification, comparison, explanation, or other details. For example, an
extended definition of a natural phenomenon (such as an eclipse, earthquake, or
hurricane) would probably include causes and effects. An extended definition of a
machine would probably include its functions and uses. An extended definition of a
celestial object (such as a planet or comet) might include its location in respect to the
earth and a comparison with another heavenly object. An extended definition of a
disease would probably include its symptoms, prevention, and cure.

Using English for Emphasizing a Point:
Here are some useful ways of emphasizing a point. We need them to stress a
certain fact or a piece of information which we consider to be of importance.
a) | want to make it clear that...
[ must emphasize that...
I want to underline the fact that...
Let's get this straight.
b) There's no doubt that...
| don't have to spell it out.
I think the figures (facts) speak for themselves.
You don't need me to tell that...
c) Everyone should know by now that...
| thought I'd made myself clear when I said that...
At the risk of repeating myself, I should say that...
I can't make this point strongly enough.
d) I don't want to leave anyone in any doubt about the fact that...
I hope I've made myself clear.
I think it would help if I gave a little background information on this matter.
Memorize the following expressions and use several of them to emphasize some
information obtained from the texts of this unit.
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UNIT 12
THE WEATHER
Short Reading
Read the following passage and find three predictions

Notes: explorer (n.) — JOCITITHUK
to descend — CIIYCKATHCS, CXOAUTH
lunar eclipse — MICSTYHE 3aTeMHEHHS
to spin (spun) — KpyTuTHU(Cs), BepTiTH(CS)
to tilt - HaXHUIATH(CA); IepeKuaaTh(cs)
to blow out (blew, blown) —  (3a)racutu

The World Turns

The earth is round; fifteenth- and sixteenth-century explorers like Columbus
and Magellan proved it. But there were ancient Greeks who had known that two
thousand years earlier. They saw ships descend over the horizon and observed the
curved shadow of the earth on the moon during a lunar eclipse.

Then, in 200 BC, the Greek astronomer Eratosthenes noted that at noon on the
first day of summer, when the sun was at its highest, its rays shone to the bottom of a
vertical well in Syene, Egypt. Yet, on the same day in Alexandria, five hundred miles
to the north, it was reported that a vertical post cast a shadow. If the earth had been
flat, the post could not have cast a shadow at noon. The earth spins, or rotates on its
axis, once every twenty-four hours, causing us to have day and night. At any given
time, the side of the earth facing the sun will have daylight, and the side turned away
from the sun will have night.

Although the earth is spinning at a speed of over one thousand miles an hour,
we do not feel the movement or the wind because everything around us, including the
atmosphere, is moving at the same speed. The effect is similar to riding in an
airplane. The air moves with you. If you light a match on an airplane, no wind will
blow it out.

The earth also revolves around the sun once every year. This yearly revolution,
plus the tilting of the earth on its axis, causes the seasons. When the sun's rays are
nearly overhead (not when the earth is closest to the sum and the days are long), great
amounts of the sun's radiation are absorbed and the weather is hot. For example, from
April through September, the North Pole tilts toward the sun and the northern
hemisphere experiences summer while the southern hemisphere has winter. Then the
North Pole tilts away from the sun and the seasons are reversed. On March 23 and
September 21, the North Pole is not leaning toward or away from the sun. If you
traveled around the earth on these two dates, you would find the days and nights
equal every place you went.

Vocabulary Building

Study the following list of word roots (cardio-heart; geo-earth; -mit; -send; psycho-
mind; -duct; —to lead) and use them to complete the missing words in the following
sentences.
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Weather information is trans... by satellite.

In ancient times water was transported over an aque... .

Aluminum is used for pots because it is a good con... of electricity.

A muscular action caused by the mind is a ...motor activity.

A condition in which the heart stops beating is called ...ac arrest.

In the spring the high school seniors sub... their applications to colleges.

A device that measures heart movements is a ...graph.

The theory that the earth is the center of the universe is the ...centric theory.

The branch of mathematics that deals with measuring and surveying the
earth is ...metry.

10. A metal that can be stretched into wire is described as ...ile

CoNoa~LNE

Vocabulary in Context
Mark the letter of the answer that best matches the meaning of the italicized word in
each of these sentences.

1. Madame Curie inspired many twentieth-century women to conduct scientific
research.
a. stimulated b. required
2. Birds and airplanes seem to defy the law of gravity when they fly away from
the earth's surface.

a. obey b. resist

3.The forecast was for dark clouds that would bring precipitation.
a. heat b. rain

4. The experiment was monitored for errors.
a. designed b. observed

5.Weather forecasts are more accurate today than ever before.
a. predictions b. descriptions

6. There is no infallible cure for cancer.
a. perfect b. partial

7. The rag was saturated with oil.
a. full of b. emptied of

8. The seasons of the year recur in cycles.
a. regular periods b. irregular periods

9. The storm caused irreversible damage.
a. unchangeable b. changeable

10. The depletion of our resources is a twentieth-century problem.
a. exhaustion b. increase

11. Mineral concentrations in the Dead Sea make aquatic life impossible.
a. accumulations b. losses

12. Early storm warnings averted disaster.
a. prevented b. caused

Scanning
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A number of exercises in this book have provided opportunities to practice
scanning. Scanning is a reading skill that is useful when looking up information in a
reference book. To locate specific information, select possible key words and scan
the table of contents in the front of the book, which lists all the chapters in the order
in which they appear. Look for the same words in the index at the back of the book.
Indexes are made up of key words arranged in alphabetical order.

Scan the following passage and find answers to these questions. (Choose key words
for each question.)

1. What are two indicators of the weather?

2. What does a barometer measure?

3. What is the stratosphere?

Reading
Notes: to inspire — HA/INXATHU; BCEIISATH MOIYTTS

to gather information — 30upaTH iHdopMaIiro
precipitation — omaau
to dissolve — PO3UYUHSITH
moisture — BOJIOTA; CUPICTh
to hold (held) — TPUMATH, AePKAaTH, CTPUMYBATH, MiCTUTH
irreversible — HEOOOPOTHHIA
depletion — BUYEPIYBaTH (3a11acu)
greenhouse effect — TETUTHYHUHN ePeKT
to screen out — B1IOMBaTH
to prevent smth. from —  mepemkomkaT Yomy-HeOYTb
to avert — BIBOIMTH; 3a1100ITaTH

Weather or Not

Weather has always intrigued human beings and inspired them to defy nature
and try to predict the unpredictable. For centuries farmers watched clouds to
determine whether rain was on its way. Mariners studied the changing sky and the
drift of the clouds to predict wind directions and storms. Today, the science of
meteorology is very complex. It involves gathering information from instruments that
measure temperature, air pressure, wind velocity, degree of sunshine, cloudiness, and
precipitation. Satellites and electronic computers make it possible to monitor weather
information around the world. By studying all the information that is accumulated,
the meteorologist determines the general weather pattern over the past few days and
makes a prediction about the next few. Weather forecasting, of course, is still not
infallible, and may never be.

All weather changes are brought about by temperature changes in different
parts of the atmosphere. The sun controls our lives and our weather as it radiates
energy to the earth. The areas of the earth near the equator get more heat from the sun
than do those near the North and South Poles. The warm air near the equator expands
and rises, moving toward the poles. As it cools, it sinks, replacing the cool air on the
surface that has moved toward the equator to replace the rising warm air. This
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unequal heating of the earth causes north and south winds. East-west winds are
caused by the rotation of the earth.

Atmospheric pressure, as measured by a barometer, is another indicator of the
weather. The amount of water vapor in the air is another predictor. Warm air can
dissolve more water than cold air, just as hot tea dissolves more sugar than iced tea.
The point at which the air cannot hold any more water is called the saturation point.
On a warm day, if the air is saturated with moisture and the temperature drops, the
excess water is squeezed out of the air. We see this moisture appearing as dew, fog,
or clouds. If sufficient water it, squeezed out, we have rain or, at temperatures below
the freezing point, snow.

Today there is a threat to the earth's climate from man-made chemical wastes.
Meteorologists have known for a long time that the earth passes through cycles of
warming and cooling. The earth has been gradually warming since the last ice age
occurred about 18,000 years ago. Recently, however, scientists have become aware of
the fact that our technical/industrial civilization may be causing changes in the earth's
atmosphere that could alter the weather and that these changes could be very
dangerous and irreversible.

One problem is ozone depletion. The stratosphere, or upper atmosphere of the
earth, contains a layer of ozone gas that protects the earth from the sun's harmful
ultraviolet rays. Recently, ozone concentrations over Antarctica have been dropping
at an alarming rate. Researchers have determined that a group of man-made chem-
icals called chlorofluorocarbons are rising from the earth and destroying the ozone.

A second problem is the so-called greenhouse effect. Carbon dioxide in the
atmosphere functions like the glass in a greenhouse, screening out excessive infrared
rays and acting as an insulator to prevent heat from escaping at night. Without the
protection of the atmosphere, temperatures on the earth could reach the extremes they
do on the moon. If we continue to burn fossil fuels, the level of carbon dioxide in the
air may increase to the point where it will blanket the earth and cause it to warm to a
dangerous level.

It remains to be seen whether this warming trend will continue and, if so,
whether scientists will be able to do something about it in time to avert disaster in the
next century.

Distinguishing Fact from Opinion

Indicate whether each of these sentences represents a fact or an opinion.
Weather has always been of interest to men and women.

Mariners used to forecast the weather by studying the sky.

The science of meteorology is fascinating.

Weather forecasts are a waste of time because they are usually wrong.
Weather forecasting will never be infallible.

The sun controls our lives.

The earth's rotation causes winds.

Atmospheric pressure is an indicator of the weather.

The earth passes through warming and cooling cycles.

10 Scientists will never be able to control the weather.

©CoNoRWNE
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11. Human beings will never be able to eliminate ozone pollution.
12. Once the earth's climate changes, it cannot be reversed.

Translating
Translate into English:

1.
. AHTUYHI TPEKHU CIIOCTEPITaH, SIK KOpadJi CXOIUIIN 3a TOPU3OHT.

2
3. Sk kpyTutbcs 3emis?
4.
5
6
7

W

o

7.
8.

9.

A
JloCmTHUKH JTOBEJH, 110 3eMJisd Kpyria, 1me y 15—16 cropiuyi.

Yce HaBKOJIO HAC PyXa€ThCA 3 OJJTHAKOBOIO MIBUJIKICTIO.

. Konmu OyBae nieHp, a ko — Hiu?
. BiTep He 3aracuTh CipHUK Yy JIITAaKy, AKIIO HOTO 3alajuTH.
. lllo BUKIMKAE pi3HI IOPU POKY?

B
[lorana moroga HaaAWxana BYEHHX Ha COpoOM TMEpeApeKkTH Te, IO
nependayaTd  HEMOKJIIUBO.
Hawm noTpiOHo 310paTti iHdopMallito Mpo TEIITUYHUHN ePeKT.
BuwmiproBaHHs TeMriepaTypu Ta TUCKY TpeOa 31MCHUTH HETalHoO.
[IporHo3yBaHHS TMOTrOJM TMOBHUHHO 3/IIHCHIOBATUCS 3a JIOMOMOTOI0 TOYHOIO
oOJ1aTHaHHS.
Terute moBiTPst pO3UMHSIE OLIBIN BOJIU, HIK MPOXOJIOIHE MOBITPSI.
Kpanka Hacu4yeHHs — 116 MeXa, 3a SKOIO MOBITPS HE MOXKE TpUMAaTH OiNIblIe
BOJIM.
3MiHU TIOTO/IH, IO BUKJIMKAHI TEXHIYHUM TPOrpecoM, OyBarOTh HEOOOPOTHI.
[Ilap o30Hy 3axuuiae 3eMJto Bijl yabTpadioleTOBUX MPOMEHIB.
L[ peyoBHHA MEPEMIKOHKAE TETUIOTI 3HUKATH BHOYI.

10. BueHi MaTUMyTh 3pOOWTH IIOCH, 110 BiJBEIE €KOJIOTIYHY KaTacTpody.

Discussion Points
Using English to Express Incredulity:

Here are some useful ways of expressing incredulity of some facts.
Is there any proof that...?
| find that very hard to believe.
You don't honestly believe that...
You can't really expect me to believe that...?
That's incredible!
Oh, come on!
It is unbelievable!
Oh, come off it!
That's amazing!
They must be joking!

Memorize the following expressions and use some of them when you refuse to believe
some information obtained from the texts of this unit.
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UNIT 13
INTRODUCTION TO THE SCIENTIFIC METHOD

The material you have studied was focused on science language to prepare you
to understand college-level science material and to participate in scientific research
and in basic scientific courses. Let us summarize the basic stages of any scientific
research.

1. Classifying

The early stages of scientific research involve making observations and
gathering information. However, merely collecting facts is not enough. The scientist
needs to arrange and classify the facts and to find relationships among them.

The word classification comes from the word class — meaning a group of
things that all have one important element in common. Scientists group related
information into an array. Chemists, for example, cannot study every element, but
can make generalizations by arranging all the elements into groups with related
properties. Thus, if iodine is identified as belonging to the same group as chlorine and
bromine, its properties can be predicted. Similarly, since there are several million
kinds of plants and animals on earth, it is clearly impossible to study each one.
However, by classifying an animal as a member of a particular group, or species, a
biologist can predict its characteristics. Classification is thus very basic to scientific
thought and expression.

A classification includes:

a. ageneral class,

b. aspecific item,

c. a basis for classification
2. Comparing

Scientists try to organize information by seeking relationships. Classification is
one way of arranging information. Comparing is another. Comparisons not only
arrange information but also expand it. When prehistoric human beings noticed that
wood burns and stone does not, they were making an important step toward
advancing scientific knowledge. Often comparisons enable us to solve problems. For
example, to determine which substance to use for electrical wiring, various metals are
compared for electrical conductivity, cost, availability, and the like.

Comparisons provide a new perspective on information. For example, the fact
that an ant can carry a crumb of bread only becomes impressive when the crumb is
discovered to be three times the weight of the ant. The fact that water expands when
it becomes solid is more interesting when comparisons show that all other liquids
contract, or take up less space, as they solidify. It was a comparison of the habits of
lung cancer victims with those of the general population that led to the discovery of a
link between smoking and lung cancer. Comparisons are thus a part of every aspect
of science.

3. Cause and Effect

The process of seeking relationships among scientific facts includes looking
for cause and effect. The fifth-century BC Greek philosopher Leucippus suggested
that there is causality in nature, that is, that every natural event has a natural cause.
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All science is based on this assumption. For example, something causes apples to fall,
planets to stay in their orbits, the sun to emit energy, and a baby to be born with a
defect.

Scientists must be careful, however, not to assume that one event caused
another just because they happened in sequence. If there is an earthquake the day a
comet passes near the earth, it cannot be assumed that the two events are related.

Sometimes the effect of one occurrence becomes the cause of a second event,
and the effect of the second becomes the cause of a third. A nuclear reaction is an
example of this kind of causal link. As one uranium atom is split, it releases neutrons
that in turn split other uranium atoms. The result is a continuous chain reaction of
causes and effects. It is the job of science to connect situations and events and
thereby discover the how's and why's of our world.

4. Hypothesizing

When a scientist discovers a relationship that seems to hold true without
exception, he or she formulates a hypothesis. A hypothesis is a tentative or temporary
solution to a scientific problem or an explanation for why something happens.
Although a hypothesis usually develops from the intuition of the scientist, it is based
on observations or facts. For example, Charles Darwin's hypothesis about evolution
came to him while he was riding in a carriage (he wrote, "l can remember the very
spot in the road"), but the idea was the product of many years of study and
experimentation.

A hypothesis does not always prove to be correct, and it may have to be
rejected altogether or at least revised. Progress involves continually refining
hypotheses as new information comes to light. For example, since no one has ever
seen the structure of an atom, scientists continually revise their hypothesis about what
it looks like.

As evidence is gathered to support a hypothesis and it becomes accepted in the
scientific world, it is referred to as a theory (for example, the theory of relativity).
When a theory explains or unifies a great deal of information, it becomes known as a
principle, or natural law (for example, Archimedes' principle of water displacement
or the law of gravity).

5. Defining

When making a hypothesis or other statement, scientists must make sure they
are understood by other researchers. Misunderstandings occur when there are
different concepts of what is being discussed.

A definition answers the question, "What is it?" Sometimes a definition is
necessary because a word or concept has more than one meaning. For example,
whether carbon is a metal or nonmetal depends on how you define carbon. At other
times, a definition is required because a term is being used in a special way. For
example, physicists use the terms work and energy in ways that are more specific
than their common meanings. A definition should be complete enough to include all
the items in the category yet narrow enough to eliminate items that do not belong.
The Greek philosopher Plato once defined man as a two-legged creature that has no
feathers. His critic Diogenes left the room and brought back a bird without feathers,
declaring, "Here is Plato's man!" The problem with Plato's definition was that it did
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not distinguish a man from other two-legged creatures without feathers.
Communication between researchers is dependent on precise definitions of
substances, concepts, processes, and ideas.
6. Exemplifying

After giving a definition or making any general statement, the best way to
clarify a point is to give an example of it. A Chinese proverb says that a picture is
worth a thousand words. It might also be said that one example is worth a thousand
explanations. An example brings the general or abstract statement down to a specific
or concrete image. For example, it is one thing to say that smoking is bad for your
health and another to say that a regular smoker loses about five and a half minutes of
life expectancy for each cigarette smoked. The example adds impact, making the
statement more memorable, more interesting, and more persuasive, as well as
providing evidence for it.

Scientists use examples to explain or clarify a concept and to give evidence to
support it. Examples can sometimes serve to test the validity of a point. If no example
can be found to illustrate a point, there may not be a point.

7. Giving Evidence

Once a hypothesis has been proposed, the question is always asked, "Where is
the evidence?" The British scientist Sir Humphry Davy once burned diamonds into
graphite, ignoring the expense, to demonstrate that diamonds and graphite are both
crystallized carbon. He made his point.

Proof or evidence is usually the result of observation or experimentation,
combined with reasoning. The theories that are accepted are those with the most
supporting evidence. In the second century, Claudius Ptolemy proposed that the
planets and the sun revolved around the earth. His theory was accepted because it
predicted the position of the planets with some accuracy. But all "proofs" are
tentative, to be discarded when another theory emerges that explains more facts.
Thirteen centuries later, the Polish scientist Nicolas Copernicus "proved" that the
planets revolve around the sun by demonstrating that his theory explained things that
Ptolemy's theory could not, like the seasons of the earth and the retrograde or
backward motion of the planets. Then, in 1905 Albert Einstein shook everyone up by
saying that motion is relative and that whether the sun is moving or the earth is
moving depends on your point of view! And on and on we go, always striving to get
closer and closer to the truth. But scientific theories can seldom be proven beyond a
doubt. After all, no one can stand far enough out in space to observe the planets
revolving around the sun!

8. Experimenting

The ancient Greek philosophers obtained their knowledge about the universe
from reasoning and logic. But Galileo's experiments proved that Aristotle's reasoning
was not always valid. Since then, no scientific concept is accepted unless there is
evidence to support it.

When testing a hypothesis, every effort is made to eliminate subjective or
biased ideas. If experiments do not support a hypothesis, the hypothesis must be
rejected or modified. The twentieth-century writer-scientist Isaac Asimov wrote that
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even though billions of observers tend to bear out a generalization, a single
observation that contradicts or is inconsistent with it must force its modification.

Sometimes an experiment proves something other than what the researcher
intended. Many great discoveries were accidents of an experiment. In 1929, for
example, the Scottish researcher Sir Alexander Fleming noticed that some bacteria
had been destroyed by a mold. He had accidentally discovered penicillin. In 1895, the
German scientist Wilhelm Roentgen noticed that cathode rays penetrated black paper.
Thus X-rays were discovered. While experimenting, the scientist needs to keep a
sharp eye and an open mind.

9. Calculating

To a large extent, mathematics is the language of science. The accuracy of
predictions depends on the accuracy of the measurements and computations used in
experimentation. We have come a long way since ancient times, when mathematics
was regarded by some, like Plato, as mysterious or supernatural; when numbers like
seven or thirteen were thought to have magical powers for good or bad luck; and
when members of certain brotherhoods were put to death for revealing mathematical
"secrets" that are common knowledge today.

Mathematics gives precision to science. Our calculations tell us, for example,
not merely that light travels fast but that it travels at a speed of 186,000 miles per
second. We know not just that bacteria are so small that they are invisible but also
that several hundred thousand bacteria could fit on the period at the end of this
sentence. Scientists calculate everything from the number of atoms in a gram of
hydrogen to the heat of the sun; from the width of a galaxy of stars to the number of
calories in a granola bar; and from the date when living things first appeared on the
earth to the time when our sun will expire.

10. Describing

A description serves to introduce a scientist's view of the world. It may
describe conditions, results of an experiment, chemical changes, physical
movements, or what is seen through a telescope or microscope. A description may
also tell the characteristics or distinctive features of an object — how it looks, sounds,
tastes, smells, works, or is produced.

The nature of something can be explained by describing it. For example, the
concept of an atom is difficult to grasp from a definition alone, but a description of its
appearance, detailing its structure and function, makes it easier to visualize.

11. Predicting

The goal of all scientific investigation is to predict the future, and is based on
the assumption that what we can predict, we can protect ourselves against. Consider,
for example, the number of lives that could be saved by the prediction of natural
disasters such as hurricanes, earthquakes, and volcanic eruptions.

Prediction is a part of every field of science. The chemist who develops a new
drug must be able to predict its effects — both good and bad — on the human body.
The engineer who designs a rocket must be able to predict the effects of adverse
weather on the vehicle. The astronomer needs to predict the orbit of a comet, and the
biologist must predict the likelihood of a particular child inheriting hemophilia or
another genetically linked disease.
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Some events can be predicted quite accurately; an eclipse can be calculated to

a fraction of a second. Others can only be predicted in terms of probability; the
forecast may announce a 25 percent chance of rain tomorrow. However, no
prediction of the future behavior of nature is 100 percent certain. The scientist must
always be ready to adjust and refine predictions based on new observations.

Discussion Points

Speaking Activities:
Revise the basic stages of scientific research:

1.

Classifying:

Answer the following questions:

2.

o

3.

a. How might you classify the students in your group?

b. What are of some ways you could classify books, people, academic
subjects, music, cars?

c. What types of classification might interest a biologist, a physicist, a
chemist?

Comparing:
Compare a computer and the human brain. Computers have been programmed
to translate from one language to another, to play chess, and to solve complex
mathematical problems. Will they ever be able to think? Will they be able to
analyze, evaluate, make decisions, and make judgments? Will they be able to
design, imagine, create?
Compare a sport game that is popular in your country with one that is popular
in another one.
Compare the foods of two countries you know. Why are they different?
Compare an American car with one from another country. Consider their
power, reliability, comfort, cost, appearance, and workmanship.
(Notes: to compare items begin with the similarities and then point out
the differences. In what specific ways are they different?)

Cause and Effect:

Answer the following questions:

a.

S@ o ao0o

4.

What are some of the beneficial effects of the technological advances in
science in this century?

What are some of the harmful effects of modern technology?

What are some of the effects of space exploration?

What causes people to travel into space?

What might be the effects on earth of the discovery of life on another planet?
What are the possible effects of a continued expansion of world population?
What are some possible effects of a fuel shortage?

What are the effects of the computer on your life?

Hypothesizing:
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6.

Form a hypothesis to explain why some students succeed in their school work
while others, with equal ability, fail.
Form a hypothesis to explain why some students experiment with drugs.
Form a hypothesis to explain why some people do not wear seat belts in their
cars.
Form a hypothesis to explain why many drivers go faster than the speed limit.
Form a hypothesis to explain why some students although honest will cheat on
a test.
Form a hypothesis to explain why some students seem to make friends easily
while others do not.
(Notes: your conclusion might be a topic sentence; the rest of the
paragraph should support the hypothesis giving reasons for your opinion;
a concluding statement relates the significance of what you have stated.)

Defining:
Give an extended definition of a simple instrument or device such as a
compass, fever thermometer, electric fan, pencil sharpener, flashlight,
calculator, or toaster.
Your topic sentence should be a formal definition — the class plus
distinguishing characteristics (for example, a thermometer is a device for
measuring temperature).
The rest of the paragraph should include additional characteristics such as

a. adescription of its appearance, such as its shape, size and color.
A description of what it is made of.
An explanation of its principle of operation or how it works.
A good way to conclude this type of definition is to describe its uses.

Exemplifying:

Give one or two examples of the following. Explain your answers.

Scientific facts that still amaze you.

Machines you would not want to live without.
Machines you wish had never been invented.

Scientific discoveries you would like to have witnessed.
Things you would like someone to invent.

Places you would like to explore.

Things you think scientists will never know.

Q@000 o

7. Giving Evidence:
Be prepared to give your opinion on one of these topics. Offer evidence for why you
think so.
a. Should advertising for alcohol be banned?
b. Should students be expelled from high school for using drugs on campus?
c. Should people convicted of drunken driving have their licenses taken away?
d. Should marijuana be legalized?
e. Should the minimum age for drinking be changed?
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f.

Should smoking be banned from public places?

8. Experimenting:
Give verbal directions to complete some procedure. You might want to choose from
the following suggestions:

® o0 o

Play a game from another country.
Cook a dish from another country.
Perform an experiment not discussed in this class.
Make something by hand.
Perform an activity such as repairing a radio or developing film.
(Notes: plan your talk carefully so that all necessary steps are included)

9. Calculating:
Answer the following questions:

a.

b.

What are some things that a biologist needs to calculate? an astronomer? a
chemist? a physicist? a geologist?

What could you measure or calculate in your classroom? (Think beyond linear
measurements to such things as weight, volume, temperature, size and
humidity.)

Some people have suggested that we use the decimal system because we have
ten fingers. Suppose we had the same number of limbs as an octopus or a
three-toed sloth? What kind of numbering system do you think we might have?
The ancient Hindus developed the concept of zero, which was later adopted by
the Arabs. Why was that concept so important?

Why do you think some ancient people believed mathematics to be
mysterious? Why do you think certain numbers were considered magical?

10. Describing:
Identify each item from these brief descriptions:

a.
b.

Q D o

a nonmetallic element used to make computer chips,

a poisonous gas produced by the incomplete burning of gasoline that pollutes
the air,

a drug-stimulant found in coffee and cola drinks,

a natural fiber, comes from a four-legged animal,

a metal that is liquid at room temperature,

black, soft, crystalline, a form of carbon (look at your pencil),

a plant, the most abundant form of life, some are harmful, some are harmless,
invisible without a microscope, your body is full of them,

called the red planet, it has polar caps and seasons, located between the earth
and Jupiter,

elastic substance, comes from the latex of trees, vulcanized (or heated with
sulfur) to make it tougher
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11. Predicting:
Use your imagination to make some predictions about the twenty-first century:

@000 oW

scientific discovery that will be made;
something that will be invented,;

the transportation will be different;

the communication will be different;

the clothes men and women will wear;

the buildings will be different;

the way of getting education will be different

Using English to State Intention:

Here are some useful ways of stating our intentions and showing how firmly
we intend to do something. Nothing is totally certain about the future. We can try to
foresee events and make plans, state our intentions but we can never be sure what
will actually happen

a. Yes, definitely:

b. Yes, probably:

o

o

Perhaps:

. No, probably not:

. No, definitely not:

Nothing's going to stop me from ... -ing...
I'm sure going to...

I'm certainly going to...

I'm going to..., that's for sure.

| think I'11...

I may...

I'm hoping to...
I'd like to...

I'm thinking of...-ing...

| thought I'd...

I thought I might...

| haven't made up my mind if I'm going to...or...

| don't think I'll...
| don't really feel like...-ing...
I'm not really planning to...

I'm certainly not going to...

You won't catch me...-ing...
I'm not going to... if | can help it.
I'm definitely not going to...

Memorize the following expressions and use some of them to express your intentions
concerning your participation in scientific research courses in future.
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JOJATKHA
Sentence Pattern 1

CLASSIFYING FROM GENERAL TO SPECIFIC

Matter < is/are < classified > into > divisions
may be grouped groups
can be divided types
could be arranged classes

categorized categories

classifications

< classified > as > solid
categorized liquid
classed or gas
grouped
There are three < types > of matter
Kinds
classes
categories

CLASSIFYING FROM SPECIFIC TO GENERAL

Oxygen <  may be > classified >  asagas.
can be classed
could be categorized
is/are

Oxygenis < anexampleofa > gas
a type of
a kind of
a formof a

Note: These sentence patterns are only samples, not a comprehensive list of all
possible patterns.
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Sentence Pattern 2

COMPARING SIMILARITIES

Magnesium is < like > aluminum.
similar to
comparable to
as important as
Magnesium < resembles > aluminum in many ways.
parallels

CONTRASTING DIFFERENCES

Iron < isunlike > aluminum.  Unlike iron, > aluminum is light.
Is different from In contrast to iron,
differs from Compared to iron,
In comparison to iron,
Ironis < heavier than > aluminum.

less abundant than
not as soft as

Ironisa < comparatively > soft metal.
relatively
CAUSE/EFFECT
A mixing of all wavelengths < causes > a white light.
results in
produces
induces
White light is < caused by > a mixing of wavelengths.
due to
induced by
a result of
produced by
When > all the wavelengths are mixed, a white light is produced.
If
As
A white light is produced < if > all the wavelengths are mixed.
when
as
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JOJATKHA
Sentence Pattern 3

DEFINING
TERM = GENERAL CLASS WORD + SPECIFIC CHARACTERISTICS
An astronomer < is > ascientist > who > studies the universe,
A barometer an instrument  that measures air pressure,
Conduction a process by which heat is transferred,
A laboratory a place where experiments are performed.

Physics < is > the study > of matter and energy.
A volt a unit for measuring electrical pressure.

TERM = SPECIFIC CHARACTERISTICS + GENERAL CLASS WORD

Mercury < is a > liquid > metal.

A triangle three-sided plane figure.
Asbestos fire-resistant mineral.

A dinosaur prehistoric reptile.

A monkey small, long-tailed  primate.

EXEMPLIFYING

For example, > iron turns red when it is heated.
For instance,
To be specific,
To illustrate,
Iron, < forexample, > turnsred when heated.
for instance,

Ironis < anexample > of a substance that turns red when heated.

a case

an instance

an illustration

Iron < exemplifies > the concept of heat affecting color.
illustrates

The concept of heat affecting coloris < exemplified > by iron.
illustrated
Solids < suchas > iron and copper turn red when heated.
like
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Sentence Pattern 4

REPORTING
REPORTING A COMPLETED ACTION IN PAST (SIMPLE PAST TENSE)

Darwin < published > his theory of evolution in 1859.
announced
proposed

REPORTING A COMPLETED ACTION (PRESENT PERFECT TENSE)

Biologists < already > made > new discoveries.
He/She just

REPORTING AN UNCOMPLETED OR RECENT ACTION
(PRESENT PERFECT TENSE)

Biologists < have > recently > made > new discoveries.
He/She has not yet

still not
often

REPORTING AN ACTION COMPLETED BEFORE A GIVEN TIME
(PAST PERFECT TENSE)

By the time we < arrived >, the bomb < had exploded >.
By 1957 Russia < had launched > the first Sputnik.

REPORTING A CONTINUOUS ACTION

(PAST CONTINUOUS, PRESENT PERFECT CONTINUOUS, AND PAST
PERFECT CONTINUOUS TENSES)

Darwin < was working > on his theory while in the Galapagos.

The universe < has been expanding >  for 15 billion years.
since its inception.

Darwin < had been riding > in his carriage, when the idea came to him.

NOTE: When reporting, remember that the continuous past tenses do not frequently
occur in scientific writing.
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Sentence Pattern 5

DESCRIBING CHARACTERISTICS

The Nile River > s < 4,145 miles > long.

Mount Everest 8,848 meters high.

The Dead Sea 11 miles wide.

The pipe 3 centimeters thick.
The Nile > has a< length > of < 4,145 miles.
The sun surface temperature 11,000° F.
The Grand Canyon depth 5,500 feet.
Lead specific gravity 11.3.
An elephant life span about 75 years.

The < length > of < theNile > is/fare < 4,145 miles.

color iodine purplish black.
texture sand rough and granular.
orbits planets elliptical.
shape earth spherical.
Pluto > is/are < relatively > < small.
Glass somewhat brittle and transparent.
Zinc and cadmium rather reactive and silvery.
Blue stars extremely hot.
Copper salts slightly blue in aqueous solutions.

Note: The present simple tense is used most frequently when describing because
descriptions in science are usually universals. The most commonly used verbs
are to be and to have.
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Sentence Pattern 6

PREDICTION

Active:  There < will be > an eclipse tomorrow.

Passive: The eclipse < will be hidden > by the clouds.

PROBABLE PREDICTION
Active: If it rains, we < will get wet >.

Passive: If the eclipse is hidden, the photos < will be ruined. >.

HYPOTHETICAL PREDICTION

Active: If | studied, | < could > pass.
would
might
Passive: If the eclipse were hidden, the photos < could > be ruined.
would
might
IMPOSSIBLE PREDICTION
Active: If | had studied, | < would > have passed.
could
might
Passive: If the eclipse had been hidden, the photos < would > have been ruined.
could
might

Notes: The future tense with will is used for predictions that are likely to occur.
The modals would, could, or might are used for hypothetical or impossible
predictions. With if clauses the subjunctive form were is used instead of was
(for example, If I were rich . . .). Any prediction that is based on a past
condition cannot be fulfilled (for example, If the war had ended a year earlier,
many lives would have been saved.).
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[lepenmoBa

Unit 1.

Unit 2.

Unit 3.

Unit 4.

Unit 5.

Unit 6.

Unit 7.

Unit 8.

Unit 9.

Unit 10.

Unit 11,

Unit 12.

Unit 13.
Jlongatku

The Composition of Matter........................coenl.

The Nature of Matter
The Infinitesimal Atom

The EIOMENES. ...

The Wonder Metals
The Life-Supporting Gases

Colour, Light, Sound.............ooiiiiiii

The Nature of Color
Reflecting on Light

Motionand Gravity ...........coooiiiiii i

Some Notions about Motion
Newton Explains Motion

Effects of Temperature
How Heat Is Transferred

Smoking, Drugs, Alcohol ...,

Where There's Smoke, There's Fire
The Danger of Drugs

Electricity and Magnetism...................coovviiiinn.n.

Lightning Strikes
The Magic of a Magnet
Liquids and Gases...

Pressure: As Molecules Colllde

What Makes Objects Float?

The Originof Life.......cccooooii i

How Life Began
Evolution
The Universe...
The Sun and Other Stars
The Moon: A Nice Place to Visit?

The Weather ... e

The World Turns
Weather or Not

Introduction to the Scientific Method.......................
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HaBuanbhe BUJaHHA

KoBaaboBa Anica BiktopiBHa

JlemnboBa Hatanis OnekcanapiBHa

FOCUS ON SCIENCE READING

HaBuaapHO-METOMYHMIT ITOCIOHUK 3 aHTJIIUCHKOI MOBU
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