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NMPEAUCAOBMUE

YuebHo-MeTouueckoe Mmocodue mpeaHa3HAueHO ISl CTYJICHTOB
XUMHUUYECKHX CIIeIUaIbHOCTEeH 3a04HON (opMbl 00ydeHuss. OHO MOMO-
KeT chopMUPOBaTh 3HAHUS, YMEHUS M HaBBIKM, HEOOXOJUMBIC IS
BBITIOJTHEHUSI IPOCMOTPOBOTO UTECHMSI, aHATIU3a U NIEPEeBO/Ia ayTeHTUY-
HBIX TEKCTOB IO CIEIMAIBHOCTH Ha MEPBOM CTYNEHU BBICIIET0 00pa3o-
BaHus. /laHHOe mocoOue BKIIIOYAaeT TEKCTOBBIM MaTepuanl W3 OpPUTH-
HaJIbHOM HAay4YHO-TEXHUYECKOM JTUTEPATyphl U MPAKTUUECKUE 3a/IaHMUS.

JlanHOE OCcOOKe COCTOUT U3 TPEX OCHOBHBIX Mojyneit: «Moaynb 1.
TexkcTsl 1 ynpaxHeHus Ha 1-it cemectpy, «Moayinb 2. TeKCThI U yrpax-
HEHHs Ha 2-U cemecTpy», «Monaynap 3. TekcTel M ymnpaKHEHUsS Ha
3-i ceMecTp», U MOYJISl UTOTOBOTO KOHTPOJISA. B Ka)Kaplil U3 Tpex mep-
BBIX MOJIyJIEW BXOST MO MSITh Pa3/esioB, COJIepKAIlIUX CIOBaphb, 1 TEKCT
U ONoK u3 9 ympakHEHWM K HEMY IS MOBTOPEHUS U 3aKPEIUICHUS
rpaMMaTUYECKUX HABBIKOB. UTOOBI MX BBIMOJHUTH, HEOOXOUMO OCBO-
WTb U IOBTOPUTH CIEAYIOIINN IPAMMAaTUYECKUN MaTEpUAIT:

— Moayinb 1: to be, to have; nouns; pronouns; adjectives (positive,
comparative, superlative; degrees of comparison);

— Moaynb 2: modal verbs and their equivalents, tenses, types of
questions, passive voice;

— moxayab 3: the verbals (Infinitive, Gerund, and Participle) forms,
functions, and constructions.

B nocnennuii, 4eTBEpTHIA, MOAYJb BOLLIM S5 IJOINOJHUTEIBHBIX
TEKCTOB MO XUMUU U TPAMMATUUYECKUI TECT JJIsI UTOTOBOT'O KOHTPOJISL.

[Tocobue MOKeT UCTIONIb30BaThCA KaK B ayJAUTOPHON paboTe, TaK U
JUTSL OpraHU3aIui CaMOCTOSITEIbHOM paOOTHI.



TEXTS AND EXERCISES
FOR THE 1°T TERM

1.1. THE PERIODIC TABLE

Ex. 1. Read and learn the following words.

To arrange — pacmonarath; to assist — cmocoOCTBOBaTh; certain —
HEKOTOPBIN, ompeneneHHbIi; closely — TecHo, OnM3k0; common —
MPOCTOM; concept — KOHIEMIIUs, MoHATHE; to indicate — yKa3bIBaTh;
to predict — mpenckaspiBaTh; to relate — cBs3bIBaTh; to suggest — mpeamno-
Jarathb.

Ex. 2. Read and translate the text.
The Periodic Table of D.I. Mendeleyev

There are certain natural groupings among the chemical elements
in which every element is closely related to the other elements in its
group. In order to understand better these groupings, chemists have
tried to fit the elements into a single plan. One of the earlier attempts to
fit the relationships among the elements into a single law was made by
John Newlands in England, who suggested the Law of Octaves. This
concept of the periodic repetition of properties was further developed
by a Russian chemist Dmitri Mendeleyev who created a Periodic Table
in which he arranged the elements according to their atomic weights
and corresponding chemical properties.

D.I. Mendeleyev, an outstanding Russian scientist, was born in
Tobolsk in 1834. In 1850 at the age of 16 he entered the Pedagogical
Institute in Petersburg to study chemistry. Five years later he graduated
from it with a gold medal and was invited to lecture on theoretical and
organic chemistry at Petersburg University.

To continue his studies and research Mendeleyev was sent to Ger-
many in 1859. While living abroad he made a number of important inves-
tigations. The year 1868 was the beginning of his highly important work
“Fundamentals of Chemistry”. When working at the subject Mendeleyev
analyzed an enormous amount of literature, made thousands of experi-
ments and calculations. This tremendous work resulted in the Table of
Elements consisting of vertical groups and horizontal periods.
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Mendeleyev was the first to suggest a system of classification in
which the elements are arranged in the order of increasing atomic
weights.

D.I. Mendeleyev listed the elements known at the time (1869)
in the order of their atomic weights from the lightest to the heaviest.
The elements were arranged in a table of eight columns; elements hav-
ing similar properties appeared in the same columns or groups in the
table. Mendeleyev even predicted that there were undiscovered ele-
ments and left empty spaces in this table for the new discoveries.

There are many ways the Periodic Table can be used. The table
can be used to find the atomic number. The atomic weight is also indi-
cated in the table. The orbital arrangement of electrons is shown for
each of the elements. The common oxidation states are given. For most
elements these numbers are the same as the valence numbers. The table
enables us to recognize families of elements. For example, copper (29),
silver (47), and gold (79) will all be found in the same column. They
have similar properties and are considered a chemical family. And at last
the table can be used to predict the properties of the elements. The fact
that the Periodic Table can assist in predicting properties of elements
has helped in the discovery of missing elements.

The main idea of the Periodic System is the idea of periodic repetition
of properties with the increase of the atomic weights. Arranging all the ex-
isting elements in the Table Mendeleyev had to overcome great difficulties,
as a considerable number of elements were unknown at that time and the
atomic weights of 9 elements (out of 63) were wrongly determined.

Thanks to his investigations Mendeleyev was able to predict not
only the existence of a few unknown elements but their properties as
well. Later these elements were discovered.

D.I. Mendeleyev was engaged not only in the study of chemistry.
Combining theory with practical activity he carried out enormous re-
search in coal, petroleum, iron and steel industries in Russian.

Mendeleyev died in 1907 at the age of 73. The achievements in
chemistry and physics at the end of the 19" and at the beginning of the
20" century made it necessary to reconstruct the Periodic Table taking
into account new discoveries. This progress resulted in the discovery of
the inert gases and the study of 14 rare earth elements.

In the last few decades 11 new radioactive elements were obtained.
Two of them were named in honour of Russian scientists: the 101%
was called Mendeleyevium and 104™ — Kurchatovium (in memory of
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Igor Kurchatov). After more than 100 years of its existence, the Period-
ic Law has preserved its full value.

Ex. 3. Answer the questions.

1. What certain natural groupings are there among the chemical el-
ements? 2. What have chemists tried to do in order to understand better
these groupings? 3. Who made one of the first attempts to fit the rela-
tionships among the elements? 4. Who developed the concept of the
periodic repetition of properties? 5. What columns are there in Periodic
Table? 6. What did Mendeleyev predict? 7. What are the ways the
Periodic Table can be used? 8. When was D.I. Mendeleyev born?
9. Where did he study chemistry? 10. What is his greatest discovery?

Ex. 4. Identify an odd word.

1. Kurchatov — Lebedev — Glazunov — Mendeleyev. 2. Glass —
stones — plastics — drugs — metals. 3. Colour — smell — solubility — den-
sity — toxicity. 4. Carbon — Copper — Oxygen — Nitrogen — Sulphur.

Ex. 5. Match the words with their definitions.
1) substance |a) a liquid mixture
2) chemistry |b) a substance diffused in the air

3) vapor c) the science that deals with the compositions and pro-
4) solution perties of substances

5) matter d) a particular kind of matter with uniform properties

6) atom e) the basic unit of a chemical element

7) molecule |f) physical substance
g) a group of atoms bonded together

Ex. 6. Prove whether the following statements are true or false.

1. D.I. Mendeleyev, an outstanding Russian scientist, was born in
Tomsk in 1834. 2. While living abroad he made a number of important
investigations. 3. D.I. Mendeleyev was engaged only in the study of
chemistry. 4. The elements were arranged in a table of seven columns.
5. The table enables us to recognize families of elements. 6. Mendele-
yev was the third to suggest a system of classification. 7. There are cer-
tain natural groupings among the chemical elements in which every ele-
ment is closely related to the other elements 1n its group.

Ex. 7. Complete the sentences with the words from the table
below.

predicted, experiments, classification, suggested, discoveries, horizon-
tal, investigations, properties, arranged
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1. Thanks to his investigations Mendeleyev was able to predict not
only the existence of a few unknown elements but their ... as well.
2. Mendeleyev was the first to suggest a system of ... in which the ele-
ments are ... in the order of increasing atomic weights. 3. When working
at the subject Mendeleyev analyzed an enormous amount of literature,
made thousands of ... and calculations. 4. Mendeleyev even ... that
there were undiscovered elements and left empty spaces in this table for
the new ... . 5. One of the earlier attempts to fit the relationships among
the elements into a single law was made by John Newlands in England,
who ... the Law of Octaves. 6. This tremendous work resulted in the Ta-
ble of Elements consisting of vertical groups and ... periods. 7. While
living abroad D.I. Mendeleyev made a number of important ... .

Ex. 8. Complete each sentence using a word derivationally re-
lated to the word given in brackets.

1. This concept of the periodic (to repeat) of properties was further
developed by a Russian chemist Dmitri Mendeleyev. 2. The orbital (ar-
range) of electrons is shown for each of the elements. 3. There are cer-
tain (nature) groupings among the chemical elements. 4. A (chemistry)
change involves changes in composition and in properties. 5. Com-
pounds are (to combine) of elements. 6. The (to achieve) in chemistry
made it necessary to reconstruct the Periodic Table taking into account
new discoveries. 7. Thanks to his investigations Mendeleyev was able
to predict not only the (to exist) of a few unknown elements but their
properties as well.

Ex. 9. Put the words in the right order.

1. arranged / of / the / were / columns / elements / in / a / table / of /
eight. 2. Tobolsk / in / D.I. Mendeleyev / was / in / 1834 / born.
3. weights / elements / of / arranged / atomic / in / the / order / of / are /
increasing. 4. classification / to / Mendeleyev / the / suggest / a / was /
system / of / first. 5. properties / the / of / table / the / elements / predict /
can/ be /used / to / the. 6. D.I. Mendeleyev / Petersburg / 1850 / to / en-
tered / the / Pedagogical / in / Institute / in / to / study / chemistry. 7. cal-
culations / made / of / experiments / and / D.I. Mendeleyev / thousands.

Ex. 10. Say it in English.

VY CTaHOBUTH CBSA3b, MYCTOE MPOCTPAHCTBO, PACIOJIOKEHHUE DJIEK-
TPOHOB Ha OpOMTE, HEAOCTAIOIINUE AIIEMEHTHI, MO3BOJISET HAM pacIio-
3HaTh, MPEOAOJIETh TPYAHOCTH, MOBTOPSAEMOCTh CBOWCTB, OTPOMHOE
KOJIMYECTBO, TECHO CBSI3aH, CTENIEHb OKUCIICHUS.
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Ex. 11. Complete the sentences using the information from
the text.

1. D.I. Mendeleyev listed the elements known at the time (1869) in
the order of their atomic weights from the lightest to the ... . 2. The fact
that the Periodic Table can assist in predicting properties of elements
has helped in the ... . 3. This concept of the periodic repetition of prop-
erties was further developed by ... . 4. The elements were arranged in a
table of ... . 5. One of the earlier attempts to fit the relationships among
the elements into a single law was made by John Newlands in England,
who suggested ... . 6. The table can be used to find ... . 7. The year
1868 was the beginning of his highly important work ... .

1.2. COMPOSITION OF SUBSTANCES

Ex. 1. Read and learn the following words.

Absorption — norsiomenue; compound — coeuHeHUE; to consist —
COCTOSITh; t0 COmpOSe — COCTaBIAThH; tOo contain — cojepkaTh; constitu-
ent — cocraBHas 4yacth; to divide — menuth; to distribute — pacrmpene-
J5Th; to decompose — pasznaraTh Ha cocTaBHbIe YacTH; definite — omnpe-
neneHHsil; to define — onpenensate; to distinguish — paznuuarts.

Ex. 2. Read and translate the text.
Composition of Substances

Chemistry is an experimental and theoretical study of the composi-
tion of matter and changes that take place in matter. A chemical change
involves changes in composition and in properties. A physical change
involves only changes in properties with no change in composition.
Chemical changes are usually accompanied by the liberation or the ab-
sorption of energy in the form of light, heat or electricity. Matter exists
in three states: the solid, the liquid and the gaseous state. A substance
can be transformed from one state to another under the changes of its
temperature. Every substance has physical and chemical properties.
Physical properties include color, smell, solubility, density, hardness
and boiling and melting points. Chemical properties include the behav-
ior with other materials.

All substances consist of molecules. Molecules are the smallest
particles of a substance which retain its chemical properties. The mole-
cules of one and the same substance are identical, while the molecules
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of different substances differ in weight, size and other properties. Every
substance exists as long as its molecules are intact.

The molecules of substances consist of still smaller particles called
atoms. Atoms are chemically indivisible particles that make up mole-
cules. Each different type of atoms is called a chemical element, that is,
the term “element” is used to denote a substance which can’t be de-
composed into simpler substances. Oxygen, hydrogen, sulphur, others
are liquids, e.g. mercury; still others are gases, e.g. hydrogen, oxygen.

The distribution of chemical elements in nature is very unequal.
Oxygen is the most widely distributed element on our planet. Most of it
is in chemical combination with other elements. Silicon is the second
most abundant element. The six most common metals are aluminum,
iron, calcium, sodium potassium, and magnesium. These eight ele-
ments make up about 98 % of our planet.

Chemical elements are not many. After many years of experiments
and tests scientists have found only 107 elements. In contrast, there are
several hundred thousands of compounds which can be decomposed
into elements.

Compounds are characterized in the following way. 1. A compound
always consists of two or more different elements. 2. The composition of
any given compound is always perfectly definite. For example, iron sul-
phide Fe,S; contains iron and sulphur in the proportion of seven parts by
weight of iron to four of sulphur. 3. The chemical energy of a compound
is always different from the sum of chemical energies of its constituents
taken separately. 4. A compound has its own characteristic properties
which differ in many respects from the properties of its constituents.

The third class of substances is very large. It includes different
mixtures. In the structure of a mixture we can distinguish several sub-
stances. Ordinary concrete is an example of a mixture. In a broken
piece of concrete it is easy to distinguish crushed stone, sand, and ce-
ment. In many cases, however, mixtures and compounds are not so eas-
ily distinguished.

Ex. 3. Answer the questions.

1. What is chemistry? 2. What does a chemical change involve?
3. What does a physical change involve? 4. What particles do all sub-
stances consist of? 5. What is a molecule? 6. How do molecules differ?
7. What does the term element denote? 8. In what states can elements
exist? 9. What are the most abundant elements? 10. What do you know
about the third class of substances?
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Ex. 4. Identify an odd word.

1. Compound, link, conjunction, decay, combination. 2. Weight,
property, characteristic, feature, quality. 3. Solid, hard, firm, strong,
mild. 4. Drug, medicine, silicon, preparation, cure.

Ex. 5. Match the words with their definitions.
1) matter a) the degree of compactness of a substance
2) solid b) being the same in quantity, size, degree or value
3) compound|c¢) firm and stable in shape
4) mixture |d) a particular kind of matter with uniform properties
5) density  |e) physical substance in general
6) substance |f) a thing that i1s composed of two or more elements
7) equal g) a substance made by mixing other substances together

Ex. 6. Prove whether the following statements are true or false.

1. All substances consist of molecules. 2. A physical change in-
volves only changes in composition. 3. Silicon is the most widely dis-
tributed element on our planet. 4. A chemical change involves changes
in composition and in properties. 5. Physical properties include color,
smell, solubility, density. 6. Chemical properties include the behavior
with other materials. 7. Molecules are the smallest particles of a sub-
stance which retain its chemical properties.

Ex. 7. Complete the sentences with the words from the table
below.
experimental, matter, properties, compounds, three, elements, water,
distribution

1. ... are combinations of elements. 2. A compound always con-
sists of two or more different ... . 3. Every substance has physical and
chemical ... . 4. Ice changes into ... . 5. The ... of chemical elements in

nature is very unequal. 6. Chemistry is an ... and theoretical study of
the composition of matter and changes that take place in matter. 7. Mat-
ter exists in ... states. 8. Changes in ... that produce new substances are
called chemical changes.

Ex. 8. Complete each sentence using a word derivationally re-
lated to the word given in brackets.

1. (Chemistry) changes are usually accompanied by the liberation
or the (to absorb) of energy in the form of light, heat or electricity.
2. Chemistry is an (experiment) and theoretical study of the composi-
tion of matter and changes that take place in matter. 3. Most of it is in
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chemical (to combine) with other elements. 4. The (to distribute) of
chemical elements in nature is very unequal. 5. The molecules of one
and the same substance are identical, while the molecules of (to differ)
substances differ in weight, size and other properties. 6. Oxygen is the
most (wide) distributed element on our planet. 7. The (to form) of
compound from simpler substances is known as synthesis.

Ex. 9. Put the words in the right order.

1. molecules / that / consist / of / particles / atoms / are / indivisible /
chemically. 2. particles / molecules / are / the / of / a / substance /
smallest. 3. the / distributed / widely / elements / most / are / oxygen /
nature / silicon / and / in. 4. elements / scientists / only / have / 107 /
found. 5. chemical / has / every / substance / properties / physical / and.
6. consist / all / molecules / substances / of. 7. as / every / exists / mole-
cules / as / long / its / are / intact / substance.

Ex. 10. Say it in English.

CocraB BelIECTB, KUJAKUE U TBEPABIE BEIIECTBA, TAHHOE COEINHE-
HUE, COXPaHITh XUMUYECKUIN COCTaB, UJICHTUYHBIE MOJIEKYJIbI, TBEPAOE
COCTOSIHHAE, XUMHYECKOE MPEBPAIICHUE, UMETh MECTO, TOUKA KUIICHHUS,
TOUYKA IUJIABJIEHUS, YUCTOE BEUIECTBO, ra3000pa3HOE COCTOSHUE, IPO-
LIECC Pa3JI0KEHUS, B3PhIBYATOE BEIIECTBO, INIOTHOCTD.

Ex. 11. Complete the sentences using the information from the text.

1. The molecules of substances consist of still smaller particles
called ... . 2. The molecules of one and the same substance are identi-
cal, while the molecules of different substances differ in weight, size
and ... . 3. Chemical changes are usually accompanied by the liberation
or the absorption of energy in the form of light, heat or ... . 4. The six
most common metals are aluminum, iron, calcium ... . 5. A compound
has its own characteristic properties which differ in many respects from
the properties of ... . 6. The composition of any given compound is al-
ways ... . 7. Matter exists in three states: the solid, the liquid and ... .

1.3. CARBOHYDRATES

Ex. 1. Read and learn the following words.

Bond — cBs13b; blood — kpoBb; to contain — conepkath; cell — knerka;
cellulose — nienmonosa; diffusion — quddysust; digestion — nuieBapeHue;
fuel — tormuBo; hydrolysis — rugponus; insoluble — HepacTBOPUMBIIA;
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paramount — MepBOCTENEHHBIN; to produce — mpou3BoUTh; to reduce —
CHIKaTh, BOCCTAaHABIIMBATH; tO require — TpedoBaTh; substance — Belle-
CTBO; SOUrCe — UCTOYHUK; starch — Kpaxmaul.

Ex. 2. Read and translate the text.
Carbohydrates

Carbohydrates are substances of paramount importance biochemi-
cally and are widespread naturally. Carbohydrates (also called saccha-
rides) are molecular compounds made from just three elements: carbon,
hydrogen and oxygen. Monosaccharides (e.g. glucose) and disaccha-
rides (e.g. sucrose) are relatively small molecules. They are often called
sugars. Other carbohydrate molecules are very large (polysaccharides
such as starch and cellulose).

Carbohydrates are: 1) a source of energy for the body e.g. glucose
and a store of energy, e.g. starch in plants; 2) building blocks for poly-
saccharides (giant carbohydrates), e.g. cellulose in plants and glycogen
in the human body; and 3) components of other molecules e. g. DNA,
RNA, glycolipids, glycoproteins.

Monosaccharides are the simplest carbohydrates and are often
called single sugars. They are the building blocks from which all bigger
carbohydrates are made. Monosaccharides have the general molecular
formula (CH,O), where n can be 3, 5 or 6. They can be classified ac-
cording to the number of carbon atoms in a molecule:

n =3 —trioses, e.g. glyceraldehyde;

n =5 — pentoses, e.g. ribose and deoxyribose (“pent” indicates 5);

n =6 —hexoses, e.g. fructose, glucose and galactose (“hex’ indicates 6).

There is more than one molecule with the molecular formula
CsH ;005 and more than one with the molecular formula C4H,Os. Mol-
ecules that have the same molecular formula but different structural
formulae are called structural isomers.

Pentoses and hexoses can exist in two forms: cyclic and non-
cyclic. In the non-cyclic form their structural formulae show they con-
tain either an aldehyde group or a ketone group. Monosaccharides con-
taining the aldehyde group are classified as aldoses, and those with a
ketone group are classified as ketoses. Aldoses are reducing sugars; ke-
toses are non-reducing sugars. This is important in understanding the
reaction of sugars with Benedict’s reagent. However, in water pentoses
and hexoses exist mainly in the cyclic form, and it is in this form that
they combine to form larger saccharide molecules.
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Glucose 1s the most important carbohydrate fuel in human cells.
Its concentration in the blood is about 1 gdm . The small size and sol-
ubility in water of glucose molecules allows them to pass through the
cell membrane into the cell. There are two forms of the cyclic glucose
molecule: a-glucose and B-glucose. Two glucose molecules react to
form the dissacharide maltose. Starch and cellulose are polysaccharides
made up of glucose units.

Galactose molecules look very similar to glucose molecules. They
can also exist in o and  forms.

Fructose, glucose and galactose are all hexoses. However, whereas
glucose and galactose are aldoses (reducing sugars), fructose is a ketose
(a non-reducing sugar). It also has a five-atom ring rather than a six-atom
ring. Fructose reacts with glucose to make the dissacharide sucrose.

Ribose and deoxyribose are pentoses. The ribose unit forms part of a
nucleotide of RNA. The deoxyribose unit forms part of the nucleotide of
DNA. Monosaccharides are rare in nature. Most sugars found in nature are
disaccharides. These form when two monosaccharides react. A condensa-
tion reaction takes place releasing water. This process requires energy.
A glycosidic bond forms and holds the two monosaccharide units together.
The three most important disaccharides are sucrose, lactose and maltose.
They are formed from the a forms of the appropriate monosaccharides.
Sucrose is a non-reducing sugar. Lactose and maltose are reducing sugars.

Disaccharides are soluble in water, but they are too big to pass
through the cell membrane by diffusion. They are broken down in the
small intestine during digestion to give the smaller monosaccharides
that pass into the blood and through cell membranes into cells.

Monosaccharides are used very quickly by cells. However, a cell
may not need all the energy immediately and it may need to store it.
Monosaccharides are converted into disaccharides in the cell by con-
densation reactions. Further condensation reactions result in the for-
mation of polysaccharides. These are giant molecules which, im-
portantly, are too big to escape from the cell. These are broken down
by hydrolysis into monosaccharides when energy is needed by the cell.

Starch 1s often produced in plants as a way of storing energy. It ex-
ists in two forms: amylose and amylopectin. Both are made from
a-glucose. Amylose is an unbranched polymer of a-glucose. The mole-
cules coil into a helical structure. It forms a colloidal suspension in hot
water. Amylopectin is a branched polymer of a-glucose. It is complete-
ly insoluble in water.
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Glycogen is amylopectin with very short distances between the
branching side-chains. Starch from plants is hydrolyzed in the body to
produce glucose. Glucose passes into the cell and is used in metabo-
lism. Inside the cell, glucose can be polymerized to make glycogen
which acts as a carbohydrate energy store.

Cellulose 1s a third polymer made from glucose. But this time it’s
made from [-glucose molecules and the polymer molecules are
“straight”. Cellulose serves a very different purpose in nature to starch
and glycogen. It makes up the cell walls in plant cells. Cellulose is not
hydrolysed easily and, therefore, cannot be digested so it is not a source
of energy for humans. The stomachs of Herbivores contain a specific
enzyme called cellulose which enables them to digest cellulose.

Ex. 3. Answer the questions.

1. What are carbohydrates? 2. What functions do carbohydrates
perform? 3. What are structural isomers? 4. What is the general formu-
la of carbohydrates? 5. What are the products of hydrolysis of lactose?
6. Which is the most important carbohydrate fuel in human cells? 7. What
are often called sugars? 8. What is the type of reaction that occurs
when a disaccharide is formed from two monosaccharides? 9. In what
forms can pentoses and hexoses exist? 10. What is the natural source of
carbohydrates?

Ex. 4. Identify an odd word.

1. Carbon — nitrogen — hydrogen — oxygen. 2. Condensation — ad-
dition — reduction — hydrolysis — recycling. 3. Ribose — fructose — glu-
cose — galactose. 4. Lactose — sucrose — starch — maltose.

Ex. 5. Match the words with their definitions.

1) fuel a) a sweet white or brown substance that is obtained
2) starch from plants and used to make food and drinks sweet
3) DNA b) is a polymeric molecule implicated in various biolog-
4) sugar ical roles in coding, decoding, regulation, and ex-
5) respiration pression of genes

6) RNA c) the process of breathing

d) a polymeric carbohydrate consisting of a large num-
ber of glucose units joined by glycosidic bonds

e) a substance that carries genetic information in the
cells of the body

f) a substance such as coal, gas, or oil that can be
burned to produce heat or energy
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Ex. 6. Prove whether the following statements are true or false.

1. Carbohydrates are molecular compounds made from just four
elements. 2. Monosaccharides and disaccharides are often called sug-
ars. 3. Fructose reacts with glucose to make the dissacharide lactose.
4. Lactose and sucrose are reducing sugars. 5. Monosaccharides con-
taining the aldehyde group are classified as ketoses. 6. The most im-
portant carbohydrate fuel in human cells releases energy when the mol-
ecules are metabolized. 7. Monosaccharides have the general molecular
formula C,(H,0), where n can be 3, 5 or 6.

Ex. 7. Complete the sentences with the words from the table
below.
ketoses, maltose, cells, substances, plants, glucose, disaccharides

1. Monosaccharides and ... are relatively small molecules. 2. Car-

bohydrates are ... of paramount importance biochemically and are
widespread naturally. 3. Glucose is the most important carbohydrate
fuel in human ... . 4. Fructose, ... and galactose are all hexoses. 5. Al-

doses are reducing sugars; ... are non-reducing sugars. 6. Starch is of-
ten produced in ... as a way of storing energy. 7. The three most im-
portant disaccharides are sucrose, lactose and ... .

Ex. 8. Complete each sentence using a word derivationally re-
lated to the word given in brackets.

1. Molecules that have the same molecular formula but different
(structure) formulae are called structural isomers. 2. A condensation (to
react) takes place releasing water. 3. The small size and (soluble) in water
of glucose molecules allows them to pass through the cell membrane into
the cell. 4. Monosaccharides are used very (quick) by cells. 5. Cellulose
is a (three) polymer made from glucose. 6. Sugar and starch play a major
role in (nutrient). 7. The stomachs of Herbivores contain a (to specify)
enzyme called cellulose which enables them to digest cellulose.

Ex. 9. Put the words in the right order.

1. cells / very / monosaccharides / are /quickly / by / used. 2. are /
sugars / lactose / maltose / reducing / and. 3. made / glucose / third /
cellulose / 1s / polymer / a / made / from. 4. nature / most / in / found /
disaccharides / are / sugars. 5. an / amylase / a-glucose / is / unbranched /
of / polymer. 6. glucose / made / starch / and / cellulose / are / of / poly-
saccharides / up / units. 7. make / fructose / with / to / the / reacts / dis-
sacharide / glucose / sucrose. 8. human / carbohydrate / glucose / is /
the / cells / most / fuel / in / important.
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Ex. 10. Say it in English.

CaMpblil BaXXHBIM MPUPOIHBIN AUCAXapu, MPOAYKT KOHICHCAIIHH,
OCHOBHOM MCTOYHUK JHEPTUHU, Kpaxmall, COCAUHEHHUE YTIIEPOJA U BO-
JIbI, CMECh TUIFOKO3bI U ()PYKTO3BI, YHCIIO aTOMOB YIJIEpOJia, PaCTBOPH-
MBI B BOJIE, B3aUMOJICMCTBAE MEXKY MOJIEKYJIAMH, CJIIOKHOE SIBJICHHUE.

Ex. 11. Complete the sentences using the information from
the text.

1. Monosaccharides are converted into disaccharides in the cell by
... . 2. Glucose passes into the cell and is used in ... . 3. Disaccharides
are soluble in water, but they are too big to pass through the cell mem-
brane by ... . 4. The ribose unit forms part of a nucleotide of ... .
5. Fructose reacts with glucose to make ... . 6. This is important in un-
derstanding the reaction of sugars with ... . 7. Galactose molecules
look very similar to ... .

1.4. FATS

Ex. 1. Read and learn the following words.

Acids — xkucnoter; compound — coeauHenue; to conduct — mpoBo-
nuTh; density — MJIOTHOCTH; Insoluble — HepacTBOpuMBI; liquids —
KUJKOCTh;, mixtures — cMecu; oxygen — kuciopoj; rancidification —
MIPOTOPKIIOCTh; solids — TBep/ible BelecTBa; SOUrce — MCTOUHHUK.

Ex. 2. Read and translate the text.
Fats

Fat 1s one of the three main types of nutrient. Fats are found in
many foods. They are made of macromolecules called lipids. Lipids are
based on long-chain fatty acids. Some of these are essential because the
body cannot make them. Fats occur naturally in food and play a signifi-
cant role in human nutrition. Fats are used to store energy in the body,
insulate body tissues, cushion internal organs, and transport fat-soluble
vitamins in the blood. Fats also play in an important role in food prepa-
ration: they enhance food flavor and food texture, make baked products
tender, and conduct heat during cooking.

Fats are the most prevalent class of compounds (in living systems)
referred to as lipids. Lipids are cellular compounds that are insoluble in
water. Fats are soft, low-melting solids, with a density less than that of
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water. They have a greasy feel and are slippery. Because fats are insol-
uble in water and less dense than water, after meat that has a lot of fat
in it has been cooked, upon cooling a layer of fat often appears on top
of the juices. Fats and closely related oils are mixtures of compounds
consisting of fatty acids combined with glycerol (commonly known as
glycerin) via ester linkages. Fatty acids are long, straight chain carbox-
ylic acids. A fat (or oil) is formed when three fatty acid molecules react
with a glycerol molecule to yield a triglyceride (and three water mole-
cules). Fats in the body are transported and stored as triglycerides.

Fat molecules are characterized as monoglycerides, diglycerides,
or triglycerides, depending on whether there are one, two, or three fatty
acid chains present in the molecules. Fatty acids in nature generally
have an even number of carbon atoms because they are synthesized in
cells via successive additions of two-carbon acetate groups in a step-
wise cyclic reaction.

Fats and Oils. Dietary fats and oils are both triglycerides. Fats are
generally solids and oils are generally liquids at ordinary room temper-
atures. The characteristics of fats and oils are related to the properties
of the fatty acids that they contain. The larger the number of carbon at-
oms, the higher the melting point; the larger the number of double
bonds, the lower the melting point. Oils contain a higher percentage of
unsaturated fatty acids than fats. Fats from animal sources tend to be
solids and fats from vegetable sources tend to be liquids. Thus fats are
often referred to as “animal fats” and “vegetable oils™.

When fats or oils are exposed to air, they react with the oxygen or
water vapor to form short-chain carboxylic acids. The short-chain acids
are volatile and have unpleasant smells and tastes. For example, the
strong smell and sour taste of vinegar are due to acetic acid, a two-
carbon carboxylic acid. The oxidation process is called rancidification
and can make foods unpalatable. The characteristic smell of rancid but-
ter is due to the presence of butyric acid (a four-carbon acid). (Rancidi-
ty can also be the result of the hydrolysis of fats or oils.)

Saturated and Unsaturated Fatty Acids. When the fatty-acid mole-
cule contains the maximum of hydrogen possible, the acid is said to be
saturated fatty acid. It is saturated with respect to hydrogen. Myristic,
lauric, palmitic, and stearic acids are such saturated acids. They are sol-
ids at ordinary temperatures. When the fatty-acid molecule does not
contain the maximum amount of hydrogen possible, the acid is said to
be an unsaturated fatty acid. It is unsaturated with respect to hydrogen.
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Such unsaturated acids are oleic, linolic and linolenic acids. They are
liquids at ordinary temperatures. By chemical means these acids may
be made to take up, i.e., combine with, hydrogen. This process is
known as hydrogenation.

Ex. 3. Answer the questions.

1. What is the role of food in human nutrition? 2. What is the role
of fats in human nutrition? 3. How are fats used in the body? 4. What
are the physical and chemical properties of fats? 5. What does the clas-
sification of fats depend on? 6. Fats in the body are transported and
stored as triglycerides, aren’t they? 7. How are fat molecules character-
ized? 8. What is the difference between fats and oils? 9. Are dietary
fats and oils both triglycerides? 10. What is rancidification?

Ex. 4. Identify an odd word.

1. Fat, carbohydrate, protein, zinc. 2. On volatile, soluble in water,
greasy to the touch, insoluble in water. 3. Margarine, avocados, cheese,
eggs, nuts. 4. Colorless, odorless, combustible, tasteless.

Ex. 5. Match the words with their definitions.

1) greasy a) oily in appearance, texture, or manner

2) rancid b) any of a class of often fragrant organic compounds
3) unpalatable| represented by the formula RCOOR and that are usu-
4) ester ally formed by the reaction between an acid and an
5) lipid alcohol with elimination of water

6) nutrition  |c) a natural oily or greasy substance

7) fats d) any of various substances that are soluble in non-polar

organic solvents, that are usually insoluble in water

e) the act or process of nourishing or being nourished;
specifically the sum of the processes by which an an-
imal or plant takes in and utilizes food substances

f) having a rank smell or taste usually from chemical
change or decomposition

g) distasteful, disagreeable, unpleasant

Ex. 6. Prove whether the following statements are true or false.
1. Fats occur naturally in food and play a significant role in human
nutrition. 2. Fat is one of the four main types of nutrient. 3. Fats also play
in an important role in food preparation. 4. Fatty acids are long, straight
chain carboxylic acids. 5. Fats are mixtures of compounds consisting of
fatty acids combined with glycerol via ester linkages. 6. Fats are often
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referred to as “animal fats” and ‘“vegetable oils”. 7. Fats are generally
liquids and oils are generally solids at ordinary room temperatures.

Ex. 7. Complete the sentences with the words from the table

below.
tastes, acids, greasy, oils, rancidification, insoluble, carbon

1. Oils contain a higher percentage of unsaturated fatty ... than
fats. 2. Lipids are cellular compounds that are ... in water. 3. Fats have
a ... feel and are slippery. 4. Fatty acids in nature generally have an
even number of ... atoms. 5. The oxidation process is called ... and can
make foods unpalatable. 6. The short-chain acids are volatile and have
unpleasant smells and ... . 7. Dietary fats and ... are both triglycerides.

Ex. 8. Complete each sentence using a word derivationally re-
lated to the word given in brackets.

1. Fats occur naturally in food and play a significant role in human
(nutrient). 2. Fatty acids in nature generally have an even number of car-
bon atoms because they are synthesized in cells via successive additions
of two-carbon acetate groups in a stepwise cyclic (to react). 3. Fats occur
(nature) in food and play a (to signify) role in human nutrition. 4. Lipids
are based on long-chain (fat) acids. 5. Lipids are cellular compounds that
are (soluble) in water. 6. Fats are (general) solids and oils are (general)
liquids. 7. Fats also play in an important role in food (to prepare).

Ex. 9. Put the words in the right order.

1. rancidification / oxidation / called / the / process / is. 2. process /
as / this / known / hydrogenation / is. 3. are / of / fats / made / macro-
molecules. 4. oils / fats / and / dietary / are / triglycerides. 5. short-chain /
volatile / the / acids / are. 6. have / feel / a / greasy / fats. 7. temperature /
acids / ordinary / saturated / at / are / solids.

Ex. 10. Say it in English.

IIutanue 4denoBeka, HEPACTBOPUMBIA B BOJI€, MIIOTHOCTh KUPOB,
XKUPHBIEC KUCIIOTHI, JTUETUUECKUE KUPBI, CBOMCTBO )KMUPOB, TOUKA IJIaB-
JICHUSI, IBOMHAS CBSI3b, HACBIIICHHBIE XUPHBIC KHUCIIOTHI, >KUBOTHOIO
MIPOUCXO0XKIECHUS, MPOLIECC OKUCIICHUSI, XapaKTEPHBIN 3arax.

Ex. 11. Complete the sentences using the information from the text.
1. When fats or oils are exposed to air, they react with the oxygen or
water vapor to form short-chain ... . 2. Dietary fats and oils are both ... .
3. Lipids are cellular compounds that are insoluble in ... . 4. The short-
chain acids are volatile and have unpleasant ... . 5. When the fatty-acid
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molecule contains the maximum of hydrogen possible, the acid is said
to be a ... . 6. Fats are used to store energy in the body, insulate body
tissues, cushion internal organs, and ... . 7. Fats from animal sources
tend to be solids and fats from vegetable sources tend to be ... .

1.5. POTASSIUM

Ex. 1. Read and learn the following words.

Abundant — oOunbHBIN; clay — rmHa; to dissolve — pacTBOpsTS;
dull — Tyckiblii; to obtain — monyudats; oxidation — okucieHue; to pre-
vent — IpeaoTBpallaTh; pure — YUCThId; to reduce — cHmkaTh; shell —
000110uKa; to sink — TOHYTH; to store — XpaHUTh; tinge — OTTEHOK.

Ex. 2. Read and translate the text.
Potassium

Early humans were familiar with potash, a potassium compound
forms when wood burns. Wood ashes were washed with water to dis-
solve the potash. It was then recovered by evaporating the water. Pot-
ash was often called vegetable alkali. That name comes from the origin
of the material (“vegetable” plants that contain wood) and the most im-
portant property of the material, alkali.

In 1807 potassium was first obtained by the electrolysis of its
moist hydroxide by English chemist Sir Humphrey Davy. Then he re-
peated his experiment with soda ash and produced pure sodium metal.
Davy named these two elements after their much older names: potassi-
um for “potash” and sodium for “soda ash™.

Potassium is widely used in industry, and also plays an important
role in the biological sphere. In nature potassium is only encountered in
compounds, because of its high chemical activity. The metal is the sev-
enth most abundant and makes up about 1.5 % by weight of the Earth’
crust. Potassium is an essential constituent for plant growth and it is
found in most soils. It is also a vital element in the human diet. Potassi-
um is a group 1 metal, abbreviated as K on the Periodic Table. In its
pure form, potassium has a white-sliver color, but quickly oxidizes up-
on exposure to air and tarnishing in minutes if it is not stored under oil
or grease. Potassium is essential to several aspects of plant, animal, and
human life and is thus mined, manufactured, and consumed in huge
quantities around the world.
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Potassium 1is never found free in nature, but is obtained by elec-
trolysis of the chloride or hydroxide, much in the same manner as pre-
pared by Davy. It i1s one of the most reactive and electropositive of
metals and, apart from lithium, it is the least dense known metal. It is
soft and easily cut with a knife. It is silvery in appearance immediately
after a fresh surface is exposed. It is as light a metal as lithium, so if a
piece of it is placed in water, it will not sink, but remain afloat.

Potassium is a typical representative of alkaline metals, it is very
active and has reducing properties. This element displays an oxidation
state of +1. Potassium actively oxidizes in air, and swiftly grows dull,
forming oxides and carbonate. So like all alkaline metals, it is stored in
kerosene or petrol. These substances can protect alkaline metals from
contact with water and the atmosphere.

Potassium reacts very violently with water, with ignition. If a
small piece of potassium 1s immersed in a Petri dish filled with water,
the swiftly released hydrogen explodes with a bang, and the potassium
cations turn the flame bright purple. If phenolphthalein is added to the
water beforehand, the potassium turns the water crimson in the reaction
process, which is proof that an alkali forms in the solution — potassium
hydroxide:

2K + 2H20 — 2KOH + HzT

Unlike lithium and sodium, potassium does not react with nitro-
gen, but enters into reactions with oxygen, halogens etc. When it reacts
with alcohols, the silvery metal forms alkoxides. The reaction of potas-
sium and ethyl alcohol C,HsOH looks as follows:

2K + 2C2H5OH — 2C2H5OK + HzT

In the reaction of this alkaline metal with air, an oxide will not be
formed. The results of the reaction will be potassium superoxide with a
mixture of peroxide. Potassium peroxide is a white powder with a yel-
low tinge, K,0O,, and potassium superoxide has an orange-yellow color
and the formula KO..

Potassium in the Environment. Potassium has a 2.6 % abundance
by mass in the earth’s crust and is found mostly in mineral form as part
of feldspars (groups of minerals) and clays. Potassium easily leaches
out of these minerals over time and thus has a relatively high concen-
tration in sea water as well. Today, most of the world’s potassium 1is
mined in Canada, the U.S., and Chile but was originally monopolized
by Germany.
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Potassium and Living Organisms. Plants, animals and humans all
depend on potassium for survival and good health. The element is part
of many bodily fluids and assists related functions of the human body.
Most notably, potassium aids nerve functions and is found in several
cell types (including skeletal cells, smooth muscle cells, endocrine
cells, cardiac cells, and central neurons). Plants depend on potassium
for healthy growth. Potassium found in animal excretions and dead
plants easily binds to clay in the soil they fall on and is thus utilized by
plants. The element helps maintain osmotic pressure and cell size and
plays a role in photosynthesis and energy production.

Ex. 3. Answer the questions.

1. When was first potassium obtained? 2. Where is potassium
used? 3. Where is potassium on the periodic table? 4. Is potassium
metal or non-metal? 5. Potassium 1s never found free in nature, isn’t it?
6. What are the physical properties of potassium? 7. What are the
chemical properties of potassium? 8. What does potassium react with?
9. Why do plants, animals and humans depend on potassium? 10. Where
1s the most world’s potassium mined?

Ex. 4. Identify an odd word.

1. Avocados, bananas, watermelon, spinach, potato. 2. Solid, sil-
ver-white, melting point 151°C, atomic number 19. 3. Canada, the
USA, Chile, Russia. 4. K, Ti, Fe, O, Cu.

Ex. 5. Match the words with their definitions.

1) anion a) shade of some color

2) flexible b) to accumulate (smth.) for future use

3) cation c¢) easy to mold, cut or fold

4) tinge d) capable of bending easily without breaking

5) to store e) become combined chemically with oxygen

6) to oxidize |f) a positively charged ion

7) soft g) a negatively charged ion

8) electrolysis |j) chemical decomposition produced by passing an elec-
tric current through a liquid or solution containing ion

Ex. 6. Prove whether the following statements are true or false.
1. Potassium is a group 1 metal, abbreviated as K in the Periodic Ta-
ble. 2. In 1810 potassium was first obtained by the electrolysis. 3. In nature
potassium is only encountered in compounds, because of its high chem-
ical activity. 4. Potassium 1is the fifth most abundant. 5. Potassium is
also a vital element in the human diet. 6. Potassium has a brownish-red
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color. 7. It is soft and easily cut with a knife. 8. Potassium reacts very
violently with water, with ignition. 9. Potassium has a 3.6 % abun-
dance by mass in the earth’s crust. 10. Plants depend on potassium for
healthy growth.

Ex. 7. Complete the sentences with the words from the table below.

oxidation, plant, electrolysis, human, react, industry, chemist, vegetable

1. Potash was often called ... alkali. 2. Potassium was first ob-
tained by English ... Sir Humphrey Davy. 3. Potassium is widely used
in ... . 4. Potassium is an essential constituent for ... growth. 5. Potas-
sium is obtained by ... of the chloride or hydroxide. 6. Potassium is es-
sential to several aspects of plant, animal, and ... life. 7. This element
displays an ... state of +1. 8. Unlike lithium and sodium, potassium
does not ... with nitrogen.

Ex. 8. Complete each sentence using a word derivationally re-
lated to the word given in brackets.

1. Potassium plays an important role in the (biology) sphere. 2. It is
one of the most (to react) and electropositive of metals. 3. It is soft and
(easy) cut with a knife. 4. Potassium is a typical (to represent) of alka-
line metals. 5. Potassium (active) oxidizes in air. 6. Potassium reacts
very (violent) with water, with ignition. 7. Potassium is found (most) in
mineral form as part of feldspars and clays. 8. The element plays a role
in photosynthesis and energy (product).

Ex. 9. Put the words in the right order.

1. were / potash / humans / familiar / with / early. 2. often / was /
alkali / called / potash / vegetable. 3. 1807 / obtained / was / first / in /
potassium. 4. encountered / nature / in / potassium / in / is / compounds.
5. soils /in / found / it / is / most. 6. free / never / potassium / is / found /
nature / in. 7. very / and / properties / 1s / it / has / reducing / active.
8. potassium / with / not / react / does / nitrogen.

Ex. 10. Say it in English.

XHUMHUYECKasi aKTUBHOCTD, JKEITBIM OTTEHOK, MSTKHMH ILEJIOYHON Me-
TaJUI, OKUCIIEHHE, 3eMHas Kopa, cepeOprcTO-0eNbli, SJIEKTPOJIN3, OCTaTh-
Csl Ha TUIaBY, O€JIBbIM MOPOIIOK, BBICOKAsI KOHIIGHTpAIIWs, B OOJIBIIIOM KO-
JINYECTBE, BCTPEUYAETCS B COCIMHEHUHN, CJIBHO PEarupoBaTh C BOJOM.

Ex. 11. Complete the sentences using the information from the text.
1. Potash was often called ... . 2. In 1807 potassium was first
obtained by the electrolysis of its moist hydroxide by ... . 3. In nature
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potassium is only encountered in compounds, because of its ... . 4. Po-
tassium reacts very violently with ... . 5. Potassium is a typical repre-
sentative of alkaline metals, it is very active and has ... . 6. Potassium is
the seventh most abundant and makes up about 1.5 % by weight of ... .
7. Potassium actively oxidizes in air, and swiftly grows dull, forming ... .
8. Plants, animals and humans all depend on potassium for ... .

GRAMMAR TEST ON MODULE 1

Note! Before performing the following exercises, it is recom-
mended to repeat fo be, to have; nouns; pronouns; and adjectives (posi-
tive, comparative, superlative; degrees of comparison).

1. Use the correct form of the following verbs: to have, to be.
Name their function in the sentences below.
1. How old ... you? — 1 ... 18. 2. It ... difficult to find a job now,
. 1t? 3. I want ... an engineer. 4. There ... only four faculties at the
University in 1960. 5. My sister ... a second-year student of the Eco-
nomic Engineering Faculty. She ... an engineer. 6. Will you ... any lec-
tures tomorrow? 7. He ... a lot of trouble with his car yesterday. 8.1 ...
no time to help you yesterday. 9. The Republic of Belarus ... various
natural resources and ... one of the most picturesque countries in the
world. 10. My mother ... short brown hair but my grandmother’s hair
... long and thick.

2. To complete the sentences below choose the correct form of
the following verbs: to have, to be.

There’s / °re a lamp above the picture. There is / are a bed near the
wall and there is / are a lamp above it. Near the wall there i1s / are a table
with a telephone on it. There is / are pillows on the bed. There is / are
a rug near the bed. There is / are a sofa near the door. There is / are
a rug in front of the sofa. To the right of the window there is / are a ste-
reo. On the wall behind the stereo there’s / ’re a picture.

3. Translate the sentences into Russian.

1. Bbl ObUTM Ha KOHIIEpTE B BOCKpeceHbe? — Hert, s Oblna 3aHsTa
toraa. 2. Korma y Bac Oynyt kaHukyiael? — Uepe3 Henemo. 3. ['1e BoI
OTAbIXalu TponuIbiM JeToM? 4. Eciau Bbl CBOOOJHBI ceiluac, JaBaiTe
MoiIeM MOoyKUHAaeM Kyna-Huoyab. 5. OTkyzaa Bel pogom? — Mbl u3 be-
napycu. 6. Y Hac Oyner JieKius Mo XUMHUM 3aBTpa. 7. Thl 3aBTpakal
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JI0Ma BYepa, He Tak JHU? 8. Y CTYIEHTOB 3aHSATHUS LIECTh JHEU B HEJe-
mo0. 9. V 1ebst ecth nenbru ¢ coboit? 10. Y Tedst 66110 BpeMsl OATOTO-
BUTHCS K DK3aMEHY?

4. Make the following nouns plural.

1) bag, dog, bird, verb, pan, hen, spoon, noun, room, ring, thing, even-
ing, song, girl; 2) tree, pie, cow, fly, lady, baby, teacher, letter, mirror, ber-
ry, play, toy, city, jacket; 3) cake, snake, fork, map, lamp, hat, clock, rat,
coat, goat, skirt, shirt, plant, army; 4) shelf, leaf, knife, wife, roof, chief,
handkerchief, wolf, safe, cliff, thief, life; 5) bus, class, glass, dress, piece,
slice, horse, house, rose, nose, blouse, fox, box; 6) bench, bridge, cage, cot-
tage, bush, radish, page, bush, torch, match; 7) man, woman, child, foot,
tooth, goose, mouse, ox, fish, trout, fruit, swine, mouse, louse, deer, sheep;
8) phenomenon, crisis, stimulus, formula, thesis, criterion, datum.

5. Choose the right number of nouns in the sentences below.

1. The glass / glasses is full. 2. The pencil / pencils is short. 3. He is
a child / children. 4. The men / man is in the park. 5. His tooth / teeth
are white. 6. The women / woman are in the shop. 7. The mouse / mice
is in the hole. 8. We are a fireman / firemen. 9. I see two box / boxes.
10. He has got two nieces / niece.

6. Make nouns in brackets plural and complete the sentences.

1. These (person) are protesting against building an atomic power
station. 2. The (woman) over there want to meet the manager. 3. My
(child) hate eating pasta. 4. I am ill. My (foot) hurt. 5. I clean my
(tooth) three times a day. 6. The (student) are doing the exercise right
now. 7. They are sending some (man) to fix the roof. 8. Most (house-
wife) work more than ten hours a day at home. 9. (Goose) like water.
10. (Piano) are expensive.

7. Translate into Russian.

A tennis ball; a bank manager; a television producer; a road accident;
income tax; the city center; a television camera; language problems;
a vegetable garden; a television program; apple juice; trade talks; con-
sumer goods; food sales; exchange rate; wheat consumption; flax produc-
tion; power station equipment; cane sugar; sugar cane; coal supply situa-
tion; a television studio; temperature changes; lecture hall; water supply.

8. Replace the words in italics with personal pronouns.
1. The teacher is helping the students to translate the article.
2. Mother will send Mary to buy the tickets. 3. The man gave the books



26 TEXTS AND EXERCISES FOR THE 1°T TERM

to the boy. 4. My friend is going to write a letter to his sister today.
5. This book 1s not suitable for young children. 6. Helen worked hard at
history.

9. Insert a possessive pronoun.

1. I have left fountain-pen at home. Can you lend me ... . 2. They
have no dictionaries, we can lend them ... . 3. The children had had ...
tea. Kate was late for ... as usual, Mary and Paul were having ... .
4. They have a garden, but ... garden is very small.

10. Complete the sentences. Use a reflective pronoun.

1. She told us very little about ... . 2. I bought these magazines for ... .
3. Did you buy this television set for ... ? 4. People protect ... from the
rain with an umbrella. 5. We’ll speak to him ... . 6. Children, go there ... .

11. Write questions to the words in italics, using the following
question words: who, whom, whose, what, which.

1. I am looking at him. 2. Jonh is a doctor. 3. They are talking
about the international situation. 4. They are painters. 5. That is my
sister’s dog. 6. Some English books are lying on the table. 7. The chil-
dren are sitting under the tree. 8. He is waiting for me. 9. That man is
our Vice-Rector on Student Life. 10. That book i1s mine. 11. May is the
fifth month of the year. 12. The dining room is the largest room in our
house. 13. The handbag is made of leather.

12. Complete the following sentences. Use a proper pronoun.

1. Who are those people? Do you know ... ? 2. You can help Tom
and Tom can help you. So you and Tom can help ... . 3. We didn’t go
to Ann’s party. She didn’t invite ... . 4. Mary and Jane were at school
together but they never see ... now. 5. Diana and I are good friends.
We’ve known ... for a long time.

13. Fill in the blanks with an indefinite pronoun: some, any, or no.

1. Did you find ... interesting books in this library? — No, I didn’t
find ... . 2. He didn’t bring ... water, though I asked him to bring me ... .
3. I left my money at home, so I can’t give you ... . 4. There is ... wa-
ter in this cup, but there isn’t ... in the kettle. 5. I didn’t buy ... meat
today, as my sister brought me ... very good meat yesterday.

14. Insert somebody, someone, anybody, anyone, something or
anything where necessary.

1. Have you heard ... about him since that time? 2. Does ... know
about it? 3. Did you see ... there? 4. Give me ... to eat, [ am hungry.
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5. We have not asked ... about it. 6. Did ... ring me up? 7. Is there ...
new? 8. ... wants to speak to you.

15. Write the comparative and superlative forms of the follow-
ing adjectives according to the rule in the table.

Positive degree Comparative degree Superlative degree
cold colder the coldest
heavy heavier the heaviest
interesting more interesting the most interesting
good better the best
bad worse the worst
much / many more the most
little less the least
far farther | further the farthest | the furthest

Long, pensive, strong, difficult, intelligent, close, popular, safe,
important, loud, weak, tasty, comfortable, delicious, easy, careful, fast,
light, beautiful, big, bright, responsible, small, citing, pretty, cheap.

16. Form a comparative and superlative degree of the follow-
ing adjectives.

Big, heavy, short, dirty, clean, near, bad, famous, little, much,
clever, good expensive, cheap, important, pale, hot, beautiful, large,
practical, fat, early, pretty, happy, bright, dark, dry, flat, fresh, full,
quick, late, nice, rich, sad, thin, thick, wet.

17. Complete the sentences with the necessary degree of ad-
jectives.

1. A train is (fast) than a bus. 2. This text is the (interesting) of all.
3. Park Street is (beautiful) than Market Street. 4. This jacket is small
for me. Show me a (large) one. 5. What is the (important) thing in life?
6. Helen is the (clever) girl in our class. 7. Jill’s a far (intelligent)
person than my brother. 8. Kate was the (practical) of the family.
9. Greg felt (bad) yesterday than the day before. 10. Jack was the (tall)
of the two.

18. Use more or less.

1. People are ... intelligent than monkeys. 2. Summer holidays are
... splendid than winter holidays. 3. Maths is ... important than English.
4. Books are ... interesting than films. 5. Writing in English is ... diffi-
cult than speaking. 6. Parents are ... helpful than teachers. 7. Reading is
... useful than watching TV. 8. Food is ... expensive than clothes.
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19. Compare using as ... as according to the model.
Maths and English (difficult). - Maths is as difficult as English.

1. The temperature today and yesterday (high). 2. History and Rus-
sian (interesting). 3. He and his brother (strong). 4. This street and the
next street (wide). 5. His computer and mine (powerful). 6. She and her
sister (tall). 6. This room and all the rooms in the house (spacious).

20. Compare using not as (so) ... as according to the model.

Playing computer games and reading books (useful). — Playing
computer games is not as (so) useful as reading books.

1. Weather in autumn and weather in summer (pleasant). 2. A bike
and a motor-bike (comfortable). 3. A snake and a crocodile (danger-
ous). 4. Shoes and coats (expensive). 5. Holidays and week-ends (won-
derful). 6. Ann and Nell (beautiful).

21. Open the brackets using the required form of the adjective.

1. Which is (large): the Republic of Belarus or England? 2. Mos-
cow is the (large) city in Russia. 4. The London underground is the
(old) in the world. 5. There is a (great) number of cars and buses in the
streets of Moscow than in any other city of Russia. 6. St. Petersburg is
one of the (beautiful) cities in the world. 7. The rivers in America are
much (big) than those in England. 8. The island of Great Britain is
(small) than Greenland. 9. What is the name of the (high) mountain in
Asia? 10. The English Channel is (wide) than the straits of Gibraltar.
11. Australia is a very (large) country.



TEXTS AND EXERCISES
FOR THE 2™ TERM

2.1. METALS AND NONMETALS

Ex. 1. Read and learn the following words.

Actinide — aktuang, aktuaony; alkali — memous, meno4yHoM; car-
bon — yriepos; conductor — NpOBOJHUK (3JIEKTPUUYECKOTO TOKA, TEIIa,
3ByKa, CBETa U JIp.); to corrode — pkaBeTh, MOABEPIraThCsl KOPPO3UHU;
density — moTHOCTB, ynenbHas Macca; diamond — anma3s; halogens —
rajoreH; hydrogen — Bomopon; lanthanide — manTanuna, jJaHTaHOWI,
peaKo3eMeNbHbIN 351eMeHT; lithium — mutuit; liquid — >xuakuit; mallea-
ble — KOBKMI1, IACTUYHBIN; mercury — pTyTh; nitrogen — a3ot; noble
gas — UHEPTHBIN ra3, 0JaropoHbIN Ta3; oXxygen — KUciaopo; phospho-
rus — ocdop; potassium — Kajauii; property — CBOMCTBO, Ka4eCTBO, OT-
JUYUTENIbHAs YepTa, OCOOEHHOCTh; selenium — cenmeH; sodium —
HaTpuii; solid — TBepABINA, IEIBHBIN, YUCTHIN, 0€3 mpumecelt; sulfur —
cepa; transition — MepexoIHbIN; Wire — IMIPOBO/I, TPOBOJIOKA.

Ex. 2. Read and translate the following text.
Metals and Nonmetals

Most of the chemical elements around us are either metals or non-
metals according to their shared physical and chemical properties.
The majority of the chemical elements in pure form are classified as
metals. There are five different kinds of metals: alkali metals, alkali
earths, transition metals, lanthanides, actinides. Most metals have a sol-
id state when they are at room temperature. The only exception to this
property is mercury — it is the only metal that is always liquid no matter
the temperature. Generally, the melting point of metals is high.

Metals tend to be shiny, usually perform as good conductors of
heat and electricity. But, at the same time, they have low ionization en-
ergies and low electronegativity. Another important property that many
metal elements share is that they are malleable. This means that metals
are relatively easy to be broken up and can be made into wire. With the
exception of potassium, lithium, and sodium, most metals have a high
density. One of the common and most noticeable properties that most



30 TEXTS AND EXERCISES FOR THE 2" TERM

metal elements share is that they corrode when exposed to seawater or
air. Finally, most metal elements lose electrons during reactions.

Very few elements in the periodic table are nonmetals. They are
hydrogen, carbon, nitrogen, phosphorus, oxygen, sulfur, selenium, all
the halogens, and the noble gases. Nonmetals have properties opposite
those of the metals. For example, they are not malleable, they have rel-
atively low density, they are poor conductors of heat and electricity,
etc. Nonmetals may be solids, liquids or gases at room temperature.

There is one nonmetal element that can sometimes act as a metal.
This is hydrogen that, when exposed to either extremely high or extreme-
ly low temperatures, can display some common properties of metals.

Also, there exist metalloids — chemical elements which have prop-
erties in between those of metals and nonmetals, or that has a mixture
of them. Metalloids can also be called semi-metals.

Both nonmetals and metals take different forms which have differ-
ent shapes and properties compared to each other. Then we may speak
about allotrope — each of two or more different physical forms in which
an element can exist. For example, diamond and graphite are two allo-
tropes of nonmetal carbon, whereas austenite and ferrite are two allo-
tropes of iron.

Ex. 3. Answer the questions.

1. What group of chemical elements is the largest? 2. How many kids of
metals exist? What are they? 3. What are the main properties of metals?
4. How can you characterize nonmetals? 5. Are there any exceptions speak-
ing about common properties of nonmetals? 6. What are metalloids? 7. What
does it mean when it is mentioned that an element has several allotropes?

Ex. 4. Identify an odd word.

1. Property — trait — characteristic — strangeness. 2. Blend — con-
ductor — mixture — alloy. 3. Liquid — invention — solid — gas. 4. Potassi-
um — oxygen — sodium — curriculum.

Ex. 5. Match the words with their definitions.
1) electricity |a) the quality of being hot, high temperature
2) conductor |b) a material or object that permits an electric current

3) malleable to flow easily

4) density c) the degree of compactness of a substance

5) to corrode |d) flexible, soft and can easily be made into different
6) opposite shapes

7) heat ¢) completely different, of a contrary kind
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8) to expose  |f) a combination or blend of different elements, kinds,

9) property qualities, etc.
10) mixture  |g) to exhibit, display, to uncover or bare to the air,
cold, etc.

h) a form of energy resulting from the existence of
charged particles (such as electrons or protons), ei-
ther statically as an accumulation of charge or dy-
namically as a current

1) an essential or distinctive attribute or quality of a
thing

) to destroy or damage (metal, stone, or other materi-
als) slowly by chemical action

Ex. 6. Prove whether the following statements are true or false.

1. Most of the chemical elements around us are metals or semi-
metals according to their shared physical and chemical properties.
2. The majority of the chemical elements form the group of nonmetals.
3. The melting point of metals is quite low. 3. To corrode means to
burn and to collapse because of it. 4. All metals have a high density.
5. Nonmetals have a lot of similarities with metals. 6. Nonmetals are
good conductors of heat and electricity. 7. Metals usually have a liquid
form at room temperature. 8. Nonmetals can only be gases. 9. Metal-
loids are allotropes of metals. 10. Allotrope is one of different chemical
forms in which an element can exist.

Ex. 7. Complete the sentences with the words from the table below.

diamond, solid, melt, exception, mercury, potassium, chemistry,
oxygen, corrosion, dense

1. He used to work in the ... mines of South Africa. 2. Usually ...
turn to liquids at certain temperatures. 3. The Republic of Belarus is fa-
mous for its deposits of ... salt. 4. The heat ... the plastic tablecloth. 5. ...
is her major at the university. 6. ... is a silver-colored liquid metal that is
traditionally used in thermometers and barometers. 7. There was quite a
lot of ... on the bottom of the car. 8. We could see a huge cloud of ...
smoke stretched across the horizon. 9. As far as you know, there are ... to
almost every rule. 10. We breathe in ... and breathe out carbon dioxide.

Ex. 8. Complete each sentence using a word derivationally re-
lated to the word given in brackets.

1. You should ... it carefully — cream should have the right con-
sistence (mixture). 2. Dmitry Mendeleev was a great Russian ...
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(chemistry). 3. The region has a very high population ... (dense). 4. It
was a victory, he won by an overwhelming ... (major). 5. You should
... the pan first if you want to fry an egg (heat). 6. This material ...
electricity very well (conductor). 7. There was a ... smell of burning
coming from the window (notice).

Ex. 9. Put the words in the right order.

1. classified / elements / are / majority / as / pure / of / chemical /
the / in / the / form / metals. 2. sometimes / nonmetal / act / a / can /
there / that / is / as /one / metal / element. 3. high / of / point / metals /
metals / generally / the / melting / is. 4. properties / have / of / those /
nonmetals / opposite / the / metals. 5. be / also / semi-metals / can /
metalloids / called. 6. lose / during / electrons / most / reactions / ele-
ments / metal. 7. forms / is / of / allotrope / physical / two / more differ-
ent/1in/ or/an/ exist / which / element / can / each.

Ex. 10. Say it in English.

TBepmoe arperatHoe COCTOSIHHE, KOMHAaTHas TeMIleparypa, He3a-
BHCUMO OT TEMIIEpATYpbl, TeMIEpaTypa IUIABJICHUS, MEPUOTAYECKAs
CUCTeMa XHMHUYECKHX AJIEMEHTOB, OTHOCHUTEIIBHO HU3Kas IJIOTHOCTD,
MPUHUMATh Pa3TUYHbIC (DOPMBI.

Ex. 11. Complete the sentences using the information from
the text.

1. The majority of the chemical elements ... . 2. Metals tend to be
... . 3. One of the common and most noticeable properties that most
metal elements share is ... . 4. Nonmetals have properties ... . 5. There
also exist metalloids ... . 6. Both nonmetals and metals ... . 7. For ex-
ample, diamond and graphite are ... .

2.2. WATER

Ex. 1. Read and learn the following words.

Access — 1octyt; agriculture — cenbckoe Xo3sicTBO; cell — keTka;
constituent — KOMIIOHEHT, cocTraBiisitonasi; to dissolve — pacTBOpPSTS,
pa3kuxKaTh; essential — OCHOBHOM, HEOOXOAWUMBIN, CYIIECTBEHHBIN;
fluid — xxuakoctp; fresh water — mpecHast Boja; goods — ToBaphl, U3/Ie-
Jusl, TMPOAYKIMS; interstitial — MpPOMEKyTOUHBIN, BHYTPUTKAHEBBIN;
nutrient — MUTaTENBLHOE BEIECTBO; particle — yactuua; to recycle — mo-
BTOPHO UCMOJIb30BaTh, epepadaThiBaTh; solution — pacTBop; substance —
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BelecTBO; surface — moBepxHocTh; thoroughly — TiarenbHo, ocCHOBA-
TeabHO; vital — )KM3HEHHO Ba)KHBIM, HEOOXOJAUMBIN, CYIIECTBEHHBIM;
weight — Bec.

Ex. 2. Read and translate the following text.
Water

Water is an odorless, tasteless, transparent liquid. Water is the
main constituent of Earth’s streams, lakes, oceans, and the fluids of
most living organisms. Its chemical formula is H,O, meaning that each
of its molecules contains one oxygen and two hydrogen atoms that are
connected by covalent bonds.

Water covers 71 % of the Earth’s surface. The Earth’s supply of
water 1s constantly being recycled. The water cycle is the continuous
exchange of water within the hydrosphere, between the atmosphere,
soil water, surface water, groundwater, and plants.

Water is vital for all known forms of life. It is essential to all living
things, plant and animal. We drink it, we wash with it, we cook in it. In
fact, we ourselves are more than half water. About two-thirds of the
weight of an adult human consists of water. About two-thirds of this
water is located within cells, while the remaining third consists of ex-
tracellular water, mostly in the blood plasma and in the interstitial fluid
that bathes the cells.

Safe drinking water is essential to humans and other life forms
even though it provides no calories or organic nutrients. Access to safe
drinking water has improved over the last decades in almost every part
of the world, but about one billion people still lack access to safe water
and over 2.5 billion lack access to adequate sanitation.

Water plays an important role in the world economy. Approxi-
mately 70 % of the fresh water used by humans goes to agriculture.
Fishing in salt and fresh water bodies is a major source of food for
many parts of the world. Various goods are transported through seas,
rivers, lakes, and canals. Large quantities of water, ice, and steam are
used for cooling and heating, in industry and homes.

All of the water on Earth is in the form of solutions. We never see
absolutely pure water because it dissolves so many substances. They
change the properties of water from what they would be in absolutely
pure water. They affect its freezing point and its boiling point, among
many other physical and chemical properties. The substances in water
can be in the form of ions, molecules, or larger particles. For drinking
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water, bacteria must also be killed. If we want pure water we have to
prepare it thoroughly by such means as distillation, ion exchange, and
reverse 0smosis.

Ex. 3. Answer the questions.

1. What are the main physical and chemical characteristics of wa-
ter? 2. Is water important for our planet? 3. Why it is necessary for all
living beings? 4. Does everyone have access to safe drinking water?
5. How water is interconnected with the world economy? 6. Does water
mostly exist in a pure form? 7. What people do to purify water?

Ex. 4. Identify an odd word.

1. Water — liquid — fluid — solid. 2. Desert — stream — river — lake.
3. Oxygen — hydrogen — osmosis — silicone. 4. Distillation — purifica-
tion — cleansing — contamination.

Ex. 5. Match the words with their definitions.
1) surface a) to make or become better
2) stream b) to reuse, or cause to pass through a cycle again
3) torecycle |c) any flow of water or other liquid or fluid
4) improve d) a system for protecting people’s health by removing
5) distillation dirt and waste
6) substance |e) the action of purifying a liquid by a process of heat-
7) sanitation ing and cooling

8) fishing f) the point or place from which something originates
9) bond g) the outside part or upper layer of something
10) source h) a particular kind of matter with uniform properties

1) something that binds, connects, or holds together
) the activity of catching fish, either for food or as
a sport

Ex. 6. Prove whether the following statements are true or false.

1. Water is a liquid, that has a particular color, sent and taste.
2. One-quarter of human body is water. 3. Drinking water may provide
useful organic nutrients to all living beings. 4. Most people have an access
to safe drinking water. 5. The major part of Earth’s water exists in pure
form. 6. Various dissolved substances change the properties of water.
7. The presence of bacteria in water doesn’t create a danger for human life.

Ex. 7. Complete the sentences with the words from the table below.

quantity, particle, constituent, boil, improve, essential, transparent,
contain, provide, approximately
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1. We should pay more attention not to the ... but to the quality of
our products. 2. I stood in the kitchen, waiting for the water to ... .
3. To ... your health you should go in for sports. 4. Does this solution
. alkali? 5. The sauce is an ... part of this recipe. 6. Methane is the
main ... of natural gas. 7. Our containers are made from ... plastic,
non-toxic and recyclable. 8. It is a new scheme to ... schools with free
computers. 9. Dust ... must have got into the engine, and now it is not
working. 10. The Earth takes ... 365 days to go round the Sun.

Ex. 8. Complete each sentence using a word derivationally re-
lated to the word given in brackets.

1. The production was ... from this area because of the danger of
earthquakes (transport). 2. The ... of his argument was that education
should continue throughout life (essential). 3. The ... between smoking
and heart disease is well known (connect). 4. Now we can observe a defi-
nite ... in the state of economy of our country (improve). 5. ... area of
Great Britain includes more than three-quarters of the country’s land area
(agriculture). 6. The exact ... of the factory has yet to be decided (locate).
7. If you want to get a result you should ... your studies (continuous).

Ex. 9. Put the words in the right order.

1. main / constituent / streams / and / of / water / is / most / Earth’s /
fluids / the / oceans / the / organisms / lakes / of / living. 2. all / of /
known / life / for / water / vital / forms / is. 3. about / weight the / an /
of / human / adult / two-thirds / of / consists / water / of. 4. humans /
essential / safe / to / and / drinking / forms / other/ is / water / life.
5. role / the / important / an / economy / water / world / plays / in.
6. pure / absolutely / we / never / it / see / so / water / substances / be-
cause / many / dissolves. 7. bacteria / be / for / also / drinking / killed /
must / water.

Ex. 10. Say it in English.

IIpo3pauHas KHUIKOCTb, TJIaBHAs COCTaBIISIIOIIAsl, >KUBBIC Opra-
HU3MBbI, 3¢€MHAsl TOBEPXHOCTh, JOCTYI K MUTHEBOM BOJAE, UTPATh BaXK-
HYIO pOJIb, TEMIIEpATYypa 3aMep3aHusl, TeMIepaTypa KUMeHus, pusnde-
CKHE U XUMHUYECKHE CBOMCTBA.

Ex. 11. Complete the sentences using the information from the text.

1. Water is the main constituent of ... . 2. Its chemical formula s ... .
3. The water cycle is ... . 4. About two-thirds of the weight of an adult
human ... . 5. About one billion people still ... . 6. Approximately 70 %
of the fresh water ... . 7. We never see absolutely pure water because ... .
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2.3. SILICON

Ex. 1. Read and learn the following words.

Alloy — crutaB; ancient — ipeBHHUIA; concrete — 0€TOH; crust — Kopa
(3eMHas); to distribute — pacnpocTpaHsaTh, pacnpenensars; flint — kpe-
MEHb; Impact — BIMsSHHE, BO3jAcicTBHE; lustre — OJeck, IIsHel, JOCK;
mankind — denoBedecTBO; to obtain — mojy4aTh, 100BIBAaTh, MTPHOOpE-
TaTh; principal — ri1aBHBIN, OCHOBHOM; semiconductor — MOTYIpPOBO/I-
HUK; silicon — KpeMHHUIA; stir — repeMennBaTh, B30aaThIBaTh; tool — uH-
CTPYMEHT, OpyAHWe, OpyIue MPOW3BOACTBA; UNiverse — BCEJICHHAS;
widespread — mMHUPOKO pacIPOCTPaHEHHBIN, YACTO BCTPECUAFOIITANCS.

Ex. 2. Read and translate the following text.
Silicon

Silicon is the eighth most common element in the universe by
mass, but very rarely occurs as the pure element in the Earth’s crust.
It is a hard and brittle crystalline solid with a blue-grey metallic lustre,
it 1s a tetravalent metalloid and semiconductor. The element is most
widely distributed in dusts, sands, planetoids, and planets as various
forms of silicon dioxide (silica) or silicates. Over 90 % of the Earth’s
crust is composed of silicate minerals, making silicon the second most
widespread element in the Earth’s crust after oxygen.

Silicon is one of the most useful elements to mankind. Silica in the
form of sharp flints were among the first tools made by humans. The
ancient civilizations used other forms of silica such as rock crystal, and
knew how to turn sand into glass.

The credit for discovering silicon goes to the Swedish chemist Johns
Jacob Berzelius of Stockholm who, in 1824, obtained silicon by heating
potassium fluorosilicate with potassium. The product was contaminated
with potassium silicide, but he removed this by stirring it with water, with
which it reacts, and thus obtained relatively pure silicon powder.

Elemental silicon has a large impact on the modern world industry
and economy. It is used to make alloys including aluminium-silicon and
iron-silicon that are used to deoxidize steel and to make dynamo and
transformer plates, engine blocks, cylinder heads and machine tools.

Silicon 1s also used to make silicones — silicon-oxygen polymers
with methyl groups attached. Silicone oil is a lubricant and is added to
some cosmetics and hair conditioners. Silicone rubber is used as a wa-
terproof sealant in bathrooms and around windows, pipes and roofs.
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Granite and most other rocks are complex silicates. They are used
for civil engineering projects. Sand (silicon dioxide or silica) and clay
(aluminium silicate) are used to make concrete and cement. Sand is also
the principal ingredient of glass, which has thousands of uses. Silicon, as
silicate, is present in pottery, enamels and high-temperature ceramics.
Silicon carbides are important abrasives and are also used in lasers.

Moreover, the element silicon 1s widely used as a semiconductor in
solid-state devices in the microelectronics industries — most computers,
cell phones, and modern technology depend on it.

Ex. 3. Answer the questions.

1. Is silicone a widespread element? 2. Does Earth’s crust contain
silicone? 3. How long does the humanity use silicone for its needs?
4. Who is the discoverer of this chemical element? 5. Does silicone
matter in the modern world industry? 6. In what branches of industry is
it used? 7. In what way the production of contemporary devices such as
computers and cell phones is connected with silicone?

Ex. 4. Identify an odd word.

1. Invention — discovery — finding — connection. 2. Include — con-
tain — exclude — comprise. 3. Sphere — institution — branch — field.
4. Modern — contemporary — current — ancient.

Ex. 5. Match the words with their definitions.
1) production |a) a thing made or adapted for a particular purpose, espe-

2) crust cially a piece of mechanical or electronic equipment

3) tool b) the process of making or growing something for sale
4) alloy or use

5) device c¢) a hard, dry layer on the surface of something

6) oxygen d) a gas with no smell or color, the life-supporting
7) mankind component of the air

8) industry e) economic activity concerned with the processing of
9) chemist raw materials and manufacture of goods in factories
10) glass f) a mixture of metals or a mixture of a metal and an-

other element

g) the whole human race

h) any instrument or simple piece of equipment, especially
one held in the hand, used to do a particular kind of work

1) a person who does research connected with chemis-
try or who studies chemistry

J) a hard, transparent material, used to make windows,
bottles, and other objects
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Ex. 6. Prove whether the following statements are true or false.

1. Silicone takes the fifth place in the list of most widespread ele-
ments in the universe and the third — on the Earth. 2. Usually silicone
occurs as a pure element. 3. People started to use silicone actively not
long ago. 4. As a chemical element silicone was discovered by an Eng-
lishman. 5. Silicon is used only in the production of construction mate-
rials. 6. Silicone oil may be found in cosmetics. 7. Silicone is used as a
conductor in various electronic devices.

Ex. 7. Complete the sentences with the words from the table below.
industry, chemistry, distribution, contaminated, steel, device, impact,
principal, human, ingredient

1. Heavy ... is the basis of this country’s economy. 2. You should

remember that you are only a ... , you have a right to make mistakes.
3. The ... of goods in this region is under control of the Central Deliv-
ery Organization. 4. Young people can not imagine their lives without
... these days. 5. ... was my major at college. 6. This equipment is
made from iron and ... . 7. The alloy can’t be made without this ... .
8. Books have always been my ... source of knowledge. 9. Our soil and
water were ... after the nuclear disaster in Chernobyl. 10. The anti-
smoking campaign made a serious ... on young people.

Ex. 8. Complete each sentence using a word derivationally re-
lated to the word given in brackets.

1. This company ... popular electronic devices (production). 2. ...
and pharmaceutical industries are well-developed in Great Britain
(chemistry). 3. ... analyses is a process where a sample is analyzed for
its elemental and isotopic composition. 4. His major pride was his ... of
a new chemical element (discover). 5. If something is ... , it is possible
to get or achieve (obtain). 6. One should be extremely careful with the
... of equipment (use). 7. The reaction is impossible without some spe-
cial mechanism for example, this mechanical ... (stir).

Ex. 9. Put the words in the right order.

1. elements / useful / silicon / to / is / one / mankind / of / most / the.
2. form / first / in / humans / the / sharp / by / among / the / flints / tools /
silica / of / were / made. 3. modern / has / a / impact / economy / large /
the / world / and / industry / on / silicon / elemental. 4. methyl / silicon-
oxygen / groups / attached / with / is / silicones / polymers. 5. make / used /
are / clay / and / cement / and / to / sand / concrete. 6. some / conditioners /
added / cosmetics / and / hair / is / oil / to / silicone. 7. depend / modern /
technology / computers / phones / most / silicone / and / cell / on.
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Ex. 10. Say it in English.

Penko BcTpeuaercs, HanOosiee MMUPOKO PACHPOCTPAHEH, APEBHUE
[MBWIN3AIMUA, UMETh OOJIBIIIOE BIUSHUE, OCHOBHOW MHTPEUEHT, IIU-
POKO MIPUMEHSITHCSI, 3ABUCETh OT YEro-110o.

Ex. 11. Complete the sentences using the information from the text.

1. The element is most widely distributed ... . 2. The ancient civi-
lizations used other forms of silica ... . 3. The credit for discovering
silicon goes to ... . 4. Elemental silicon has a large impact on ... .
5. Sand i1s also the principal ingredient of ... . 6. Silicon carbides are ... .
7. Moreover, the element silicon is widely used as ... .

2.4. MACHINES AND APPARATUSES OF
CHEMICAL PRODUCTION. MIXING DEVICES

Ex. 1. Read and learn the following words.

To accelerate — yckopsTh, pa3ronsTh; advantage — mpeuMyIIecTBO;
axis — och, oceBas JiHU; batch — mopuust, maptusi, fo3upoBka; blade —
ne3Bue; bottom — 1gHO; capacity — €MKOCTb, BMECTUMOCTb, OOBEM,
MOIITHOCTh; continuously — TOCTOSIHHO, HENPEPBIBHO, ITPOJIOJIKU-
TeapHO; direction — HampaBieHue; drum — OapabaH, IWIUHJID;
evaporation — wcnapeHue, rmapooodopaszoBaHue; homogeneous — OJIHO-
ponHbIi; to induce — moOYX/1aTh, BBI3bIBATh, CTUMYJIUPOBATH, HAIIPaB-
ns1Th; kneading — MecuIIbHBIN; miXing — CMEIIIMBaHUE, TIEPEMEITUBAHUE;
moderate — yMepeHHBIM, CpeaHuil; to obtain — momy4dath, JOOBIBATH;
paddle — nomacth, Memmanka; require — TpeOoBaTh; rotate — BpallaTh;
shaft — mTok, crepxeHn, och; stiff — JkecTKui, Tyroi, HeIIACTUIHBINH;
stirrer — MeIraiKa, CMECUTENb; Suspension — CycreH3usl, B3BeCh; tank —
0ak, pesepByap, HHCTepHa; trough — xeno0, J0ToK; uniform — oHO-
POJIHBII; ViSCOUS — BA3KHM, TYCTOH, TUIKUM, TATyduit; whipper — B30u-
BaJIKa, B30MBaJIbHAS MAIIIHA.

Ex. 2. Read and translate the following text.
Machines and Apparatuses of Chemical Production.
Mixing Devices

Mixing is widely used in chemical industry for producing different
kinds of solutions and suspensions to accelerate chemical reactions,
evaporation or burning. The field of mixing may be divided into three
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parts: the mixing of liquids with liquids, the mixing of liquids with sol-
ids, and the mixing of solids with solids. It is not easy to divide the
mixing equipment in the same way because many devices can be used
for different kinds of mixing.

The simplest form of mixing devices is a paddle stirrer. It has two
flat paddles set horizontally in the tank. The paddles can have various
forms. They are carried on a vertical shaft moved by a driving gear.
The paddles may be set on the shaft at different heights of the tank to
accelerate the process of mixing. Paddle stirrers have a simple con-
struction which makes the cost of these machines and the process of
mixing rather cheap. One more advantage of this kind of mixers is that
they have a good quality of mixing at small use of energy.

When the operation of mixing requires intensification, propeller
stirrers are used. The process of mixing in these machines is much fast-
er. The main part of the propeller stirrer is the propeller, which consists
of three blades and is set on the shaft in the tank. The liquids pass in the
direction of the rotated axis, moving around in the tank. In modern
practice, only a few minutes are necessary to get a homogeneous mix-
ture of liquids or of liquids with solids.

Kneading machines are used for mixing viscous masses, such as
pastes, plastics, and all kinds of stiff materials. They consist of an open
through with a semicylindrical bottom. Within the trough two horizon-
tal knives rotate. These machines are built in large sizes and may have
large operating capacities.

Spiral ribbon stirrers of different types are used for mixing dry
powders. The complete mixing of dry powders is very difficult opera-
tion to perform. The batches are mixed in semicylindrical troughs pro-
vided with spiral ribbon stirrers. The materials move continuously back
and forth until we get the necessary homogeneous mixture.

The liquids are mixed with moderate amounts of solids in the beat-
ers. This device consists of a whipper driven at high speeds in the con-
tainer. The whipper rotates about its own axis, which revolves about
the centre of the container.

A horizontally rotatable drum and a rotatable shaft fitted with stir-
ring blades are constructed for obtaining a uniform mixture of granu-
lated or powdered materials. The blades induce the flow of the materi-
als towards the centre of the drum.

Liquids may be mixed by bubbling compressed air, which passes
through the coils in the bottom of the tank. This method is used when a
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large amount of one material is mixed with a small amount of another
material. But the process of mixing by compressed air is very expen-
sive as it requires a lot of energy.

The need to produce a wide variety of synthetic plastics and rubber
compounds has led to the development of complex compounding ma-
chines. They are used to produce such products as toothpaste, chewing
gum, textured soya proteins.

Ex. 3. Answer the questions.

1. For what purposes mixing is used in chemical industry? 2. How
can the field of mixing be divided? 3. What are the main types of mix-
ing devices? 4. What are the advantages of paddle stirrer? 5. For what
purposes propeller stirrers are used? 6. What kind of equipment is used
for mixing stiff materials? 7. What stirrers are used for mixing dry
powders? 8. What is the main mixing element of the beater? 9. What
materials are mixed in the beater? 10. What other types of mixers can
you mention? 11. What operations have much in common?

Ex. 4. Identify an odd word.

1. Mixer — stirrer — blender — conditioner. 2. To be excess — to be
needed — to be required — to be necessary. 3. Machine — device —
equipment — bottom. 4. Expensive — compressed — cheap — affordable.

Ex. 5. Match the words with their definitions.

1) stirrer a) to increase in rate, amount, or extent, to make
2) to accelerate something happen faster
3) rubber b) tough elastic polymeric substance made from the
4) mixture latex of a tropical plant or synthetically
5) blade c) flat cutting edge of a knife, saw, or other tool
6) to obtain d) act of delaying or stopping it for a while or until a
7) direction decision is made about it
8) advantage ¢) measurement of someone or something from head
9) suspension to foot or from base to top
10) height f) favorable condition or circumstance that may help
you to succeed
g) to get something
h) object or mechanical device used for mixing some-
thing
1) course along which someone or something moves
) substance made by mixing other substances together




42 TEXTS AND EXERCISES FOR THE 2" TERM

Ex. 6. Prove whether the following statements are true or false.

1. The field of mixing may be divided into four parts. 2. A paddle
stirrer is one of the most complicated forms of mixing devices.
3. The cost of paddle stirrers is not very high. 4. Propeller stirrers are
used to mix powders. 5. Kneading machines are usually not big in size.
6. The complete mixing of dry powders is an easy operation to per-
form. 7. Solids may be mixed by bubbling compressed air.

Ex. 7. Complete the sentences with the words from the table
below.
amount, consist, direction, rubber, height, bottom, moderate, ribbon,
require, bubble
1. A dangerous ... of radioactivity was released after Chernobyl
nuclear disaster. 2. They went away in opposite ... . 3. New equipment
is ... for the conduction of this experiment. 4. She always wears a ... in
her hair. 5. Since she began a treatment there has been a ... improve-
ment in her health. 6. When water starts to boil, ... rise to the surface.
7. He is a man of an average ... . 8. This doll is made of ... so a child
will not break it. 9. This family ... of a husband, a wife and two chil-
dren. 10. Sign your name in at the ... of the page.

Ex. 8. Complete each sentence using a word derivationally re-
lated to the word given in brackets.

1. The ... of labour is the separation of tasks in any system so that
participants may specialize (divide). 2. Steel ... is one of traditional indus-
tries of the United Kingdom (produce). 3. Try to avoid foods which ... a
lot of fat (container). 4. They are trying to ... the rules — some of them are
too complicated and uneasy to understand (simple). 5. The police officer
... traffic (direction). 6. Mr. Bright is responsible for road ... in this city
(construct). 7. We must ... our efforts if we want to win (intensification).

Ex. 9. Put the words in the right order.

1. much / mixing / propeller / the / of / in / faster / stirrers / is /
process. 2. machines / operating / are / sizes / and / capacities / built /
have / kneading / large / in / may / large. 3. stirrer / mixing / simplest /
is / devices / the / a / form / paddle / of. 4. difficult / mixing / to / pow-
ders / the / very / of / operation / dry / perform /is/ complete. 5. to-
wards / the / materials / blades / centre / of / induce / the / of / the / flow /
the / the / drum. 6. mixed / by / liquids / be / bubbling / may / air /
compressed. 7. move / necessary / the / forth / get / until / homogene-
ous / materials / and / we / mixture / the / continuously / back.
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Ex. 10. Say it in English.

[InpoKO UCHONIB3YETCs, YCKOPATh XUMUYECKHE PEAKIUH, TOJIHOE
CMEIIMBAHUE, pAa3JIMYHbIC BHJbl CMEIIMBAaHUA, OJHOPOAHAS CMECH,
NOJIYLIMJIMHAPUYECKOE JTHO, MEIIAJIKa C JIEHTOUYHOM CHpalbio, 00JIbIIOE
KOJIMYECTBO, BPAILIATHCSI BOKPYT CBOEH OCH, IIMPOKOE pa3HOOOpasHe.

Ex. 11. Complete the sentences using the information from the text.

1. Mixing is widely used in chemical industry for ... . 2. The sim-
plest form of mixing devices is ... . 3. Paddle stirrers have a simple ... .
4. The main part of the propeller stirrer is ... . 5. Kneading machines
are used for ... . 6. Spiral ribbon stirrers are used ... . 7. Beaters consist
of ... . 8. The process of mixing by compressed air is ... . 9. A horizon-
tally rotatable drum is constructed for ... . 10. Complex compounding
machines are used to produce ... .

2.5. ENVIRONMENTAL POLLUTION

Ex. 1. Read and learn the following words.

Acid rain — KHCIOTHBIM OB, behavior — moBenenne; benefit —
BBITO/1a, MMOJIb3a; condition — ycaoBUe, COCTOsIHKE; to contaminate — 3a-
TPSA3HATH, OTPABIIATH, MOPTUTH; damage — Bpea, pa3pylleHue, yiepo;
deforestation — BpIpyOKa Jieca; environment — OKpy»Karolias cpena;
equipment — obopynoBanue; greenhouse effect — mapauKOBBII d(PdekT;
overpopulation — mepeHaceleHHOCTh; ozone depletion — ucroleHHE
030HOBOTO cios; pollution — 3arpsizHenue; recycling — nepepaboTka,
MOBTOPHOE HCIOJIb30BaHUE; responsibility — OTBETCTBEHHOCTH; SUr-
rounding — OKpyXeHue.

Ex. 2. Read and translate the following text.
Environmental Pollution

Environment is everything that is around us. It is the surrounding
of a living organism, including natural forces and other living beings,
which provides conditions for development and growth as well as of
danger and damage. There are different interactions between animals,
plants, soil, water, and other living and non-living things — they con-
stantly adapt themselves to conditions in their environment.

The natural environment 1s contrasted with the built environment,
which comprises the areas and components that are strongly influenced
by humans.
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Since everything is part of the environment of something else, the
word “environment” is used to talk about many things. Electromagnetic
environment is radio waves and other electromagnetic radiation and mag-
netic fields. The galactic environment refers to conditions between the
stars. In psychology and medicine a person’s environment is not only sur-
rounding places, but also other people, physical things and emotional state
a person lives with. The environment affects the growth and development
of the person. It influences the person’s behavior, body and mind.

Speaking about environment in the most common understanding
of this term, we may call it our planet — the Earth. Nature is the basis of
it and now it i1s more and more dominated by mankind. People try to
make the conditions of our living more comfortable, but very often the
progress of our civilization causes damage to our planet. Our indus-
tries, transport, waste products contaminate water, soil and air, which
results in harmful changes of our environment. Overpopulation, pollu-
tion and energy consumption have created such planet-wide problems
as massive deforestation, ozone depletion, acid rains and the global
warming that is believed to be caused by the greenhouse effect.

Environmental protection is a practice of protecting the natural en-
vironment on individual, organization controlled on governmental lev-
els, for the benefit of both the environment and mankind. Since the
1960s, activity of environmental movements has created awareness of
the various environmental problems. Now there are many green organ-
izations in the world that try to promote the idea of people’s responsi-
bility for our planet. World governments pass laws that limit a damag-
ing influence of factories and plants by installing environmentally
friendly equipment and introducing new ways of recycling. Environ-
mental chemistry and green chemistry develop rapidly in order to dis-
cover new kinds of fuel, technologies and devices that would be less
damaging for the environment.

We should always remember that the Earth is our home and it
should be protected for a better life in future.

Ex. 3. Answer the questions.

1. What is environment? 2. What meanings does the word “envi-
ronment” have? 3. What changes occur in environment nowadays?
4. What are the major examples of environmental pollution? 5. What is
environmental protection? 6. What people do to hold back various
damaging consequences of human activity? 7. Why it is important to
protect our environment?
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Ex. 4. Identify an odd word.

1. People — pollution — mankind — humanity. 2. Global — universal —
local — world — wide. 3. Factories — works — plants — damage. 4. Device —
technology — equipment — organization.

Ex. 5. Match the words with their definitions.

1) adapt a) action of using up a resource

2) consumption b) power to have an effect on people, things or
3) greenhouse effect situations

4) pollution ¢) to keep someone or something safe from inju-
5) to protect ry, damage, or loss

6) influence d) cutting down of trees in a large area, or the
7) deforestation destruction of forests by people

8) fuel e) material used to produce heat or power by
9) condition burning

10) interaction f) occasion when two or more people or things

communicate with or react to each other

g) state of something with regard to its appear-
ance, quality, or working order

h) damage caused to water, air, etc. by harmful
substances or waste

1) warming that results when solar radiation is
trapped by the atmosphere

J) to change something to suit different condi-
tions or uses

Ex. 6. Prove whether the following statements are true or false.

1. The word “environment” may only refer to nature. 2. The natural
environment and the built environment exist in harmony today. 3. Over-
population 1s the major factor that causes environmental problems to ap-
pear. 4. People started to pay attention to environmental protection only
about thirty years ago. 5. World governments do not pay attention to en-
vironmental pollution. 6. We cannot do anything to protect our planet
from the damaging consequences of our civilization. 7. Green chemistry
is a field of science that aims at learning the structure of plants.

Ex. 7. Complete the sentences with the words from the table
below.
damage, responsibility, soil, to pollute, to influence, awareness, recy-
cle, condition, danger, consumption
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1. This ... was poisoned by radiation, so it cannot be used for agri-
culture. 2. Household water ... slightly decreased during the 1990s.
3. The Japanese ... more than half their waste paper. 4. These symp-
toms are not specific for pollution ... . 5. You should take you ... very
seriously — do not forget that you make the final decision. 6. These
buildings are in poor ... . 7. Environmental ... has increased dramati-
cally in recent years. 8. I believe these facts can ... your decision. 9. It has
become economically unprofitable for the State to ... the environment.
10. The doctor say he is out of ... and may return home soon.

Ex. 8. Complete each sentence using a word derivationally re-
lated to the word given in brackets.

1. World Wildlife Fund is a popular ... organization that aims at
protection of rare species of animals (environment). 2. About 34 % of
... research that take place in our country are connected with environ-
mental protection (science). 3. This plant is known for its ... effects
and have been used medicinally for centuries (benefit). 4. The ... was
made by a group of Norwegian scientists (discover). 5. Public pressure
to ... the environment is strong and growing (protection). 6. Evolution
occurs as a result of ... to new environment (adapt). 7. The heavy metal
... was registered in this area (contaminate).

Ex. 9. Put the words in the right order.

1. danger / for / growth / and / as / development / damage / well / and /
conditions / provides / as / environment / of. 2. environment / the / natural /
built / is / with / environment / the / contrasted. 3. development / affects /
and / the / person / the / of / the / environment / growth. 4. living / our /
damage / often / make / the / civilization / planet / conditions / but / to /
progress / people / of / the / very / more / the / comfortable / try / of / our /
causes / to / our. 5. many / overpopulation / and / energy / have / problems /
planet-wide / pollution / consumption / created. 6. develop / green / rapid-
ly / environmental / chemistry / nowadays / and / chemistry. 7. practice /
protecting / of / the / the / environmental / mankind / a / both / and / envi-
ronment / is / benefit / the / of / environment / protection / natural / for.

Ex. 10. Say it in English.

JXKuBble cymiecTBa, YCIOBUS JJIS Pa3BUTHUS W POCTA, Pa3INIHbBIC
B3aMMO/ICHCTBHUS, TOCTOSIHHO MPHUCIIOCAOINBAIOTCS, MAarHUTHOE TIOJIE,
HaHOCHUTH YIIEepO, MpoOJeMbl TUIAaHETApHOTO MaciTada, JBH)KCHUE B
3aIUTy OKPYKAIOIICH Cpeibl, YCTaHABIMBAThL 000PYAOBaHHUE, IKOJIO-
rHYecKy 0€30TacHbIN, HOBBIC BU/IBI TOTUIHBA.
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Ex. 11. Complete the sentences using the information from
the text.

1. Environment is the surrounding of ... . 2. There are different in-
teractions between ... . 3. The natural environment is contrasted with
... . 4. The environment affects ... . 5. Overpopulation, pollution and
energy consumption have ... . 6. Environmental protection is ... .
7. There are many green organizations in the world that ... .

GRAMMAR TEST ON MODULE 2

Note! Before performing the following exercises, it is recom-
mended to repeat modal verbs and their equivalents, tenses, types of
questions, passive voice.

1. Use can or can’t.

1. You ... speak aloud in the library. 2. Ann ... use my dictionary.
3. Students ... bring pet animals to the reading-hall. 4. You ... have a
look at my paper if you like. 5. Drivers ... leave their cars in a no-
parking zone. 6. You ... swim across the river in this place, it’s ex-
tremely dangerous. 7. The law says you ... drive a car without a seat-
belt. 8. Jack asked me to lunch next Saturday. ... I come? 9. Tom, you
... take my car tonight, I’'m not using it.

2. Change the sentences below using may.

1. Do you permit her to go home for a few days? 2. Allow me to
do things the way | want to do them. 3. Are little children allowed to
play with matches? 4. Let me join you in your trip to Paris? 5. Do you
permit you them to attend your lectures? 6. Allow me to use your dic-
tionary. 7. Let me take your umbrella. It’s raining hard. 8. Will you al-
low the children to go to the river with us? 9. Let Bob play chess after
he finishes his homework. 10. Let him speak to you in private.

3. Change the sentences below using must.

1. Is it necessary for you to explain your choice? 2. Is it necessary
for us to read the text? 3. Is it necessary for me to do it now? 4. Is it
necessary for us to invite her tonight? 5. Is it necessary for her to con-
sult the doctor? 6. Is it necessary for them to meet her? 7. Is it neces-
sary for me to leave at once? 8. Is it necessary for him to speak to the
Dean? 9. Is it necessary for me to go to the meeting? 10. Is it necessary
for you to visit him there?
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4. Replace model verbs in the sentences below with their
equivalents: have to, be to, should, ought to, need.

1. The stranger couldn’t explain anything. 2. Your child must not
stay at home alone. 3. Can you solve this problem? 4. You may take
any picture. 5. Couldn’t you run this distance more quickly? 6. The op-
erators might work in our lab. 7. Who can translate this text? 8. They
must attend all lectures. 9. May I go to the cinema tomorrow? 10. We
must meet at 9 o’clock. 11. Can Ann’s parents help her?

5. Complete the sentences using have to, should, ought to.

1. He is seriously ill now ... . 2.  had much work to do ... . 3. I'm
afraid it’s going to rain ... . 4. It’s getting late ... . 5. He’s lost my book
... . 6. Do you think we ... ? 7. It was a mistake to have come. I ... .
8. Idon’t think I ... . 9. I think there are many things we ... . 10. Your
eyesight is poor. You ... .

6. Rewrite these sentences using be to, need.

1. There is no need for you to be present. 2. They plan to take their
examinations in June. 3. He promised to come tonight. 4. Do you ex-
pect me to believe that he was not blame? 5. I expect her to come by
the first train. 6. It is not necessary to go there. 7. It was not necessary
for mother to cook this dinner. 8. There was no necessary for her to do
it herself. 9. What am I expected to say to that? 6. She says she will
make the dress tomorrow. 10. We were told to finish our work in a
week but we could not do it. 11. He plans to get in touch with me.

7. Read the text and choose the best tense form from 1-4. Put 3
types of questions to the text.

I walked out along the bridge. The water (1) ... past about forty
meters below. 1 (2) ... a little nervous but now I felt sick. Perhaps do-
ing a bungee jump had been a bad idea. “If you (3) ... it, you’ll regret it
for the rest of your life,” said the instructor. “In no more than two
minutes you (4) ... your first jump and you’ll be a hero,” she contin-
ued. “If you (5) ... any doubts, you shouldn’t have come up here,” said
my friend Andrew, who was already putting his belt on. I watched An-
drew disappear over the side of the bridge. I (6) ... worrying about the
jump. Now I (7) ... by the fear of failure. Not only were there people
watching below, but Andrew (8) ... his jump. “They (9) ... for you
next,” said the instructor. Never have I felt such fear as when I stepped
off the bridge, and seldom (10) ... so happy when something was over.
That was my first and last bungee jump.
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1. 1) was rushing; 2) had been rushed; 3) was being rushed; 4) has
been rushing; 2. 1) was felt; 2) had been feeling; 3) had been felt;
4) have felt; 3. 1) don’t do; 2) won’t be doing; 3) haven’t done;
4) didn’t do; 4. 1) complete; 2) will be completed; 3) have been com-
pleted; 4) will have completed; 5. 1) have been had; 2) were had;
3) had; 4) are having; 6. 1) had stopped; 2) will stop; 3) have stopped;
4) was stopped; 7. 1) has been gripped; 2) was gripping; 3) had been
gripped; 4) was gripped; 8. 1) would already do; 2) was already done;
3) has already been doing; 4) had already done; 9. 1) will all be
cheered; 2) would all cheer; 3) will all be cheering; 4) have all been
cheered; 10. 1) will I be; 2) I had been; 3) I was; 4) have I been.

8. Complete the sentences using either Present Simple or Pre-
sent Continuous.

1. Who is that man? What ... he (want)? 2. Who is that man?
Why ... he (look) at us? 3. ... you (believe) in God? 4. Gilbert says he
is 20, but nobody (believe) him. 5. Every Monday Jane (drive) her kids
to football practice. 6. Be quiet. Paul (sleep). 7. Don’t forget to take
your umbrella. It (rain). 8. I don’t like living in England. It always
(rain). 9. Look! It (snow). We are going to have a white Christmas.
10. Mary (watch) TV every morning.

9. Complete the sentences using either Present Perfect or Pre-
sent Perfect Continuous.

1. Peter: You (telephone) for ages. You not nearly (finish)? Jack:
I (not get) through yet. I (try) to get our Paris office but the line (be)
engaged all morning. 2. Ann (fail) her driving test three times because
she’s so bad at reversing. But she (practice) reversing for the last week
and I think she (get) a bit better at it. 3. Tom: I often (wonder) why Bill
left the country so suddenly. Peter: Actually, I just (find) out. 4. He
(play) the bagpipes since six o’clock this morning. He only just (stop).
5. Why you (not bring) me the letters for signature? You (not type)
them yet? 6. Tom (lo Tuesday evening. 7. He is expected to join us at
the railway station at 5 p.m.

10. Put the verb in brackets into the correct form: Past Simple
or Past Continuous.

1. Elena (wait) for me when I (arrive). 2. “What (you / do) this
time yesterday?” I was asleep. 3. “(you / go) out last night?” “No, I was
too tired.” 4. “Was Elizabeth at the party last night?” “Yes, she (wear)
a really nice dress.” 5. How fast (you / drive) when the accident (happen)?
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6. Damian (take) a photograph of me while I (not / look). 7. We were in
a very difficult position. We (not / know) what to do. 8. I haven’t seen
Peter for ages. When I last (see) him, he (try) to find a job in London.

11. Put the verbs in brackets into the correct tense: Past Simple
or Present Perfect.

1. I (buy) a new house last year, but I (not sell) my old house yet,
so at the moment I have two houses. 2. When Ann (be) on her way to
the station it (begin) to rain. Ann (run) back to her flat for her umbrella,
but this (make) her late for her train. 3. She (catch) the next train but it
(not get) in till 9.00, so she (arrive) at her office ten minutes late. 4. Her
boss (look) up as she (come) in. “You (be) late every morning this
week,” he (growl). 5. At 7 a.m. Charles (ring) me and (say), “I’m going
fishing. Would you like to come?” “But it’s so early,” (say) L. I (not
have) breakfast yet. Why you (not tell) me last night?”

12. Put the verbs in brackets into the correct tense: Past Simple
or Past Perfect. Make them negative.

1. After Al (spend) his holiday in Spain he (want) to learn Japa-
nese. 2. Mary (phone) Marta at work before she (leave) for her trip.
3. Karl (turn on) the TV after he (wash) the dishes. 4. When he (arrive)
the match already (start). 5. After Lilia (come) home he (feed) the cat.
6. Before he (sing) a song he (play) the guitar. 7. He (watch) a video
after the children (go) to bed. 8. After Maxim (make) breakfast he
(phone) his friend. 9. I (be) very tired because I (study) too much.

13. Complete the sentences with Future Simple, Present Simple,
or Present Continuous for Future.

1. The train (will arrive / is arriving / arrive / arrives) at 11:00.
2.1 (am gone / am going / is going / will) to call you tomorrow. 3. John
(come / comes / is coming / was coming) to London next week.
4. When (do ... flying / is ... flying / does ... flies / does ... fly) the
plane ... ? 5. Mary (was / is going / go / will) to pass the am. 6. Accord-
ing to schedule the bus (will come / comes / come / came) in an hour.
7. (Is you going / You going / Are you going / Will you) to buy some
fruit? 8. How many tickets (are he going / he going / is he going / he is
going) to buy?

14. Put the verbs into the correct form: will or going to.

1. It (rain). 2. They (eat) pasta. 3. I (wear) black shoes tonight.
4. They (not / help) you. 5. He (not / walk) home. 6. (cook / you)
lunch? 7. She (share / not) his biscuits. 8. (leave / she) the house?
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9. (take part / he) in the contest? 10. We (not / spend) my holiday
abroad this year.

15. Rewrite the following sentences in the passive. Put ques-
tions to them.

1. Somebody sent me a bunch of flowers. 2. The man from the
flower shop delivered them to my house. 3. He told me that they were a
present. 4. A young man had ordered them. 5. He hadn’t put any card
in the flowers. I still don’t know who sent them. 6. Someone started a
fire in the Courtney National Park early yesterday morning. 7. They
had used a match and some petrol to start the fire. 8. The fire had burnt
a lot of trees before someone called the fire brigade.

16. Complete the sentences with the correct passive or active
form of the following verbs: discover; assassinate; become; build;
climb; declare; destroy; elect; release; identify.

1. The tomb of Tutanhamum ... in the Valley of the Kings, Egypt.
2. US and French scientists ... the AIDS virus. 3. A wall ... between
East and West Germany. 4. Edmund Hillari and Tenzing Norgay ...
Mount Everest. 5. The Titanic ... after hitting an iceberg in the North
Atlantic. 6. Nelson Mandela ... from prison. 7. Mahatma Gandhi ... by
a terrorist. 8. Margaret Thatcher, the UK’’s first female prime minister, ... .
9. The UK and France ... war on Germany.

17. Correct the mistakes.

1. The dishes has been washed. 2. The letter are being opened eve-
ry morning in the office. 3. Your homework must finished by Monday.
4. The woman seen taking the children to school. 5. Mike has been tell
about the new job. 6. The cars stole from the car park. 7. The house is
been decorated recently. 8. The center will visit by the King next
month.
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:Module 3

TEXTS AND EXERCISES
FOR THE 3 TERM

3.1. CHEMISTRY

Ex. 1. Read and memorize the following words.

To break down — paspymate; to change — M3MeHEHUE, MCHSTBH;
composition — cocta; compound — coenuHeHue; consist of — cocTosITh
u3; density — mIOTHOCTD; determine — ompeaesaTh; substance — Bele-
cTBO; to include — BkIrOUaTh; to Involve — BKiItouaTh; liquid — KUAKHIA;
matter — BelecTBo, MaTepus; obtain — moy4yaTth; processing — obpa-
00TKa; property — CBOHCTBO; pure — YHCTHIN; raw material — ceipbe; re-
lationship — B3aumocBs3b; solid — TBepawIit; solubility — pacTBOpH-
MOCTh; subject (n) — npenmer; to subject (v) — moaBeprath; to treat —
oOpabaThIBaTh; treatment — 06padoTka; e.g. — for example — Hanpumep;

for this reason — o aToi npuumne; both ... and ... —kak ..., Tak u ...;
either ... or ... — mwm ... wim; in order to — 1719 TOro 4ToOkI; 1.¢. — that
1S — TO €CTb.

Ex. 2. Read and translate the text.
Chemistry

Chemistry is the science of substances, their properties and their
changes. It studies the composition and structure of substances, the re-
lationship between the properties of substances and their chemical
composition and structure, the conditions and methods of their changes
and transformations.

Chemical changes of substances are called chemical reactions.
A chemical change involves changes in composition and in properties.
A physical change involves only changes in properties with no change in
composition. Chemical changes are always accompanied by some physi-
cal changes, e.g. by the liberation or the absorption of energy in the form
of light, heat or electricity. For this reason chemistry is closely related to
physics. The problems common both to chemistry and physics form the
subject of special sciences — physical chemistry and chemical physics.

Chemistry is also closely related to other natural sciences, espe-
cially to biology, since any process in a living organism is accompa-



3.1. Chemistry 53

nied by continuous chemical changes of substances in that organism.
We could add many other areas of study to the list: medicine, agricul-
ture, oceanography, engineering, mathematics, etc.

All forms of matter consist of either pure substances or mixtures of
two or more pure substances. Elements are the building blocks of mat-
ter. Compounds are combinations of elements. The formation of a
compound from simpler substances is known as synthesis. Analysis is
the process of breaking down a compound into simpler substances or
its elements and thus is the determination of its composition. The com-
position of a pure substance never changes.

Every substance has physical and chemical properties. Physical
properties include color, smell, solubility, density, hardness and boiling
and melting points. Chemical properties include the behavior with oth-
er materials.

Matter exists in three states: the solid, the liquid and the gaseous
state. A substance usually can be transformed from one state to another
under the changes of its temperature.

Chemistry plays a very important part in modern life, especially in
man’s industrial activities, since almost all branches of industry are
connected with some application of chemistry.

Nature gives us various raw materials, e.g. wood, coal, ore, oil, etc.
We subject these natural raw materials to chemical treatment and ob-
tain various substances with different physical and chemical properties.
Then we use these substances in agriculture, e.g. mineral fertilizers, in
industry for the manufacture of various industrial products, e.g. steel,
plastics and in everyday life, e.g. soap, soda, medicines, etc.

In order to manufacture useful things it is often necessary to treat
natural raw materials chemically, i.e. to subject them to chemical pro-
cessing. To do this successfully we are to learn the general laws of
changes and transformations of substances, and it is chemistry that
gives us this knowledge. Metals, glass, plastics, dyes, drugs, insecti-
cides, paints, paper, soaps, detergents, explosives and perfumes are all
made of chemicals.

Ex. 3. Answer the questions.

1. What does chemistry study? 2. What is a chemical reaction?
3. What does a chemical change involve? 4. Does a physical change
involve changes in composition? 5. What sciences is chemistry closely
related to? 6. Analysis is the process of breaking down a compound
into simpler substances, isn’t it? 7. What are physical properties of
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a substance? 8. What are the three states of matter? 9. Why must we
learn the general laws of chemistry? 10. What things are manufactured
from chemicals?

Ex. 4. Identify an odd word.

1. Chemistry, physics, mathematics, linguistics, biology. 2. Struc-
ture, plastics, composition, property, ingredient. 3. Solid, liquid, diffi-
cult, gaseous, volatile. 4. Paint, paper, soap, wood, perfume, plastics.

Ex. 5. Match the words with their definitions.

1) substance a) the production of a substance from simpler materi-
2) property als after chemical reaction
3) raw material |b) the act or process of preparing something by a
4) mixture special method
5) synthesis c¢) a particular kind of matter with uniform properties
6) melting point |d) the temperature at which a solid substance melts
7) processing e) the basic material from which a product is made
f) quality or characteristic of something
g) a substance made by mixing other substances to-

gether

Ex. 6. Say whether the following statements are true or false.

1. Chemistry is the science of substances, their properties and their
changes. 2. A physical change involves changes in composition and in
properties. 3. Chemistry studies societies and human behavior.
4. Chemical changes of substances are called chemical reactions.
5. Chemical changes are accompanied by some physical changes.
6. The forms of energy are light, heat and electricity. 7. Analysis is the
formation of a compound from simpler substances. 8. Matter exists in two
states: the solid and the gaseous state. 9. Every substance has physical and
chemical properties. 10. The building blocks of matter are bricks.

Ex. 7. Complete the sentences with the words from the table
below.
pure, properties, composition, raw materials, plays, changes, living
organism, physical, compounds, analysis

1. Chemistry studies chemical ... and structure of substances.
2. Chemical ... of substances are called chemical reactions. 3. Chemi-
cal changes of substances are accompanies by ... changes. 4. Any pro-
cessina... ... i1s accompanied by changes of substances. 5. All forms
of matter consist of ... substances or mixtures. 6. ... are combinations
of elements. 7. ... is the process of breaking down a compound into
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simpler substances. 8. Chemical ... include the behavior with other ma-
terials. 9. Chemistry ... a very important part in modern life. 10. Nature
gives us various ... .

Ex. 8. Complete the sentences with the words derivationally re-
lated to the words in brackets.

1. Chemistry studies the composition and ... of substances (struc-
tural). 2. A chemical change ... changes in composition and in proper-
ties (involvement). 3. Chemical changes are accompanied by the libera-
tion or ... of energy (absorb). 4. Chemistry is closely related to other ...
sciences (nature). 5. All ... of matter consist of pure substances or mix-
tures (formation). 6. The composition of a pure substance never ...
(changeable). 7. A substance usually can be ... from one state to anoth-
er (transformation). 8. Nature gives us ... raw materials (vary).

Ex. 9. Put the words in the right order.

1. properties / relationship / substances / chemistry / the / the /
studies / between of. 2. only / a / changes / properties / involves / in /
change / physical. 3. are / liberation / by / chemical / the / changes / of /
or / energy / accompanied / absorption / the. 4. closely / to / is / biology /
related chemistry. 5. the / matter / are / blocks / building / elements / of.
6. combinations / elements / are / of / compounds. 7. include / with / the /
chemical / materials / other / properties / behavior. 8. very / modern / in /
chemistry / life / a / important plays / part.

Ex. 10. Say it in English.

BemectBo, coctaB, U3MEHEHHE, BKIIOYaTh, CBOMCTBO, COMPOBOXK-
J1aTh, €CTECTBEHHBIEC HAYKHU, COCJIMHEHUE, TOUKA KUIICHUS, XUMHYECKas
00paboTka.

Ex. 11. Complete the sentences using the information from
the text.

1. Chemistry studies the composition and structure of ... . 2. The prob-
lems common both to chemistry and physics form the subject of special
... . 3. Any process in a living organism i1s accompanied by continuous
chemical ... . 4. The formation of a compound from simpler substances
is known as ... . 5. Every substance has physical and chemical ... .
6. A substance can be transformed from one state to another under the
changes of its ... . 7. Almost all branches of industry are connected
with some application of ... . 8. In order to manufacture useful things it
1s necessary to subject natural raw materials to chemical ... .
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3.2. ENGINEERING

Ex. 1. Read and memorize the following words.

Broadcast engineering — paauoBemiaTeiabHas TEXHHKaA; circuit —
cxema; civil engineering — TrpaxgaHCKOe CTPOUTENBCTBO; to design —
MpOeKTUpOBaTh, device — ycTpoucTBO; electrical engineering —
ANIEKTPOTEXHUKA; engineering — TeXHUKA, WHXKEHEPHOE HCKYCCTBO; to
invent — uzo0perath; to give rise to — npuBectH K; lighthouse — mask;
machine-tool — craHok; mechanical engineering — MalIMHOCTPOEHUE;
operation — pa3paboTka; power and energy system — 3HEpProCHUCTEMA;
powertrain — CHJIOBasl yCTaHOBKA, TpaHCMHCCHS; public works — o0rre-
CTBEHHBIE COOpYKEHHS; structural engineering — MpOEKTUPOBAHUE 3/1a-
HUN, COOPYKEHHUM; surveying — WHXKEHEPHO-U3bICKATEILCKUE PAOOTHI;
to train — oOyuath; water supply — BojocHabxeHue; in order to — st To-
ro 4ToOkI; responsible for — oTBeTcTBeHHBIH 3a; While — B TO Bpems Kak.

Ex. 2. Read and translate the text.
Engineering

Engineering is the application of scientific knowledge and mathe-
matical methods to practical purposes of the design, construction or op-
eration of structures, machines or systems. Engineering had existed
since ancient times, when humans invented such tools as the wedge,
lever, wheel and pulley.

The term engineering i1s derived from the word engineer, which
dates back to 1390 when an engineer (one who operates an engine) re-
ferred to a constructor of military engines. The word “engine” itself is
of even older origin, derived from the Latin ingenium, meaning “innate
quality, especially mental power, hence a clever invention”.

Engineering is a broad discipline which is often divided into sev-
eral sub-disciplines. Although an engineer is usually trained in a specif-
ic discipline, he or she may become multi-disciplined through experi-
ence. Engineering has four main branches: chemical engineering, civil
engineering, electrical engineering, and mechanical engineering.

Chemical engineering developed in the late nineteenth century. In-
dustrial manufacture demanded new materials and new processes and
by 1880 the need for large scale production of chemicals was such that
a new industry was created, dedicated to the development and large
scale manufacturing of chemicals in new industrial plants. The role of
the chemical engineer was the design of these chemical plants and pro-
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cesses. Chemical engineering is the application of physics, chemistry,
biology, and engineering principles in order to carry out chemical pro-
cesses on a commercial scale, such as petroleum refining, microfabrica-
tion, fermentation, and biomolecule production.

Civil engineering is the design and construction of public and pri-
vate works, such as infrastructure (airports, roads, railways, water sup-
ply, etc.), bridges, tunnels, dams, and buildings. Civil engineering is
traditionally divided into a number of sub-disciplines, including struc-
tural engineering, environmental engineering, and surveying. John
Smeaton is often regarded as the “father” of civil engineering. He was
an English civil engineer responsible for the design of bridges, canals,
harbors, and lighthouses.

The foundations of electrical engineering in the 1800s included
the experiments of Alessandro Volta, Michael Faraday, Georg Ohm
and others and the invention of the electric telegraph in 1816 and the
electric motor in 1872. Electrical engineering is the design, study and
manufacture of various electrical and electronic systems, such as
Broadcast engineering, electrical circuits, generators, motors, electro-
magnetic/electromechanical devices, electronic devices, electronic cir-
cuits, optical fibres, optoelectronic devices, computer systems, tele-
communications, instrumentation, controls and electronics.

The inventions of Thomas Newcomen and James Watt gave rise to
modern mechanical engineering. The development of specialized ma-
chines and machine tools during the industrial revolution led to the rap-
id growth of mechanical engineering. Mechanical engineering is the
design and manufacture of physical and mechanical systems, such as
power and energy systems of aircraft products, weapon systems, trans-
portation products, engines, compressors, powertrains, kinematic
chains, vacuum technology, vibration isolation equipment, manufactur-
ing, and mechatronics.

The theoretical work of James Maxwell and Heinrich Hertz in the
late 19™ century gave rise to the field of electronics. Aeronautical engi-
neering deals with aircraft design while aerospace engineering is a
more modern term including spacecraft design.

Ex. 3. Answer the questions.

1. What is engineering? 2. What is the origin of the term engineer-
ing? 3. What are four main branches of engineering? 4. When did chem-
ical engineering develop? 5. What was the role of the chemical engi-
neer? 6. What does infrastructure include? 7. What are sub-disciplines
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of civil engineering? 8. When were the foundations of electrical engi-
neering laid? 9. What does mechanical engineering deal with? 10. What
branch of engineering deals with spacecraft design?

Ex. 4. Identify an odd word.

1. Design, construction, operation, legislation, invention. 2. Wedge,
lever, school, wheel, pulley, engine. 3. Chemical, civil, wonderful, elec-
trical, mechanical, aeronautical. 4. Petroleum refining, translation, mi-
crofabrication, fermentation, biomolecule production, ionization.

Ex. 5. Match the words with their definitions.

1) invent a) substance produced by or used in a chemical process
2) engine b) tower or other structure with a powerful light that
3) chemical gives signals to navigators
4) biology c) create or design something that has not existed before
5) fermentation |d) machine with moving parts that converts power into
6) lighthouse motion
7) aircraft e) aeroplane, helicopter or other machine capable of
flight
f) study of living organisms and vital processes
g) chemical breakdown of a substance by bacteria,
yeasts or other microorganisms

Ex. 6. Say whether the following statements are true or false.

1. The term engineering is derived from the word engine. 2. Engi-
neering covers a very narrow field of knowledge. 3. Chemical engi-
neering developed in the 18" century. 4. The role of the chemical engi-
neer was the design of chemical plants and processes. 5. Engineering
has four main branches. 6. Chemical engineering is the application of
engineering principles in order to carry out chemical processes. 7. Mi-
chael Faraday is often regarded as the “father” of civil engineering.
8. Civil engineering i1s divided into a number of sub-disciplines.
9. The electric telegraph was invented in 1816. 10. The theoretical
work of J. Maxwell and H. Hertz gave rise to the field of aeronautics.

Ex. 7. Complete the sentences with the words from the table
below.
discipline, principles, engine, aerospace, application, foundations,
manufacture, engineer

1. Engineering is the ... of scientific knowledge and mathematical
methods to practical purposes. 2. The word ... is derived from the Latin
ingenium. 3. Engineering is a broad ... which is divided into several
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sub-disciplines. 4. Industrial ... demanded new materials and new pro-
cesses. 5. Chemical engineering is the application of engineering ... to
carry out chemical processes. 6. He was an English civil ... responsible
for the design of bridges, canals, harbors, etc. 7. The ... of electrical engi-
neering included the experiments of Alessandro Volta, Michael Faraday,
Georg Ohm and others. 8. Aerospace engineering includes ... design.

Ex. 8. Complete the sentences with the words derivationally re-
lated to the words in brackets.

1. Engineering had existed since ancient times when humans ...
such tools as the wedge, lever, etc. (invention). 2. ... has four main
branches (engineer). 3. Chemical engineering ... in the late 19" century
(development). 4. Civil engineering is the design and ... of public and
private works (construct). 5. Civil engineering is ... into a number of
sub-disciplines (division). 6. The inventions of T. Newcomen and
J. Watt gave rise to modern ... engineering (mechanics). 7. Electrical
engineering includes the manufacture of various ... and electronic sys-
tems (electricity).

Ex. 9. Put the words in the right order.

1. derived / term / word / is the / engineer / the / from / engineer-
ing. 2. trained / a / specific / engineer / in / discipline / an / is / usually.
3. demanded / industrial / 19" / materials / in / manufacture / late / new /
the / century. 4. new / industry / created / by / was / 1880 / chemical / a.
5. and / includes / engineering / structural / civil / environmental / engi-
neering / surveying / engineering. 6. bridges / for /J. Smeaton / of / was /
design / responsible / harbors / the / canals. 7. invented / motor / in the /
1872 / electric / was. 8. the / systems / engineering / physical / mechan-
ical / of / mechanical / is / and / design / and / manufacture.

Ex. 10. Say it in English.

TexHuka, JIBUTaTelb, TPaXkAaHCKOE CTPOMUTEIIHLCTBO, pPa3BHBATh,
MN300peTeHre, MPOU3BOJICTBO, MPOEKT, XUMHUECKUN TMPOIeCcC, Opoke-
HUE, CTPOUTEIBCTBO, DJEKTPUYECKAs CXeMa, CTaHOK, YHEPrOCHUCTEMA,
BaKyyMHasi TE€XHOJIOTHsI, TPHOOP.

Ex. 11. Complete the sentences using the information from the text.
1. Engineering is the application of scientific knowledge and math-
ematical methods to practical ... . 2. Engineering is often divided into
several ... . 3. Chemical industry of the 19" century was dedicated to the
development and manufacture of ... . 4. Chemical engineering is the
supplication of physics, chemistry and biology to carry out chemical ... .
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5. J. Smeaton is often regarded as the “father” of civil ... . 6. The foun-
dations of electrical engineering in the 1800s included the invention of
electric ... . 7. Mechanical engineering is the design and manufacture
of physical and mechanical ... . 8. Aerospace engineering deals with
spacecraft ... .

3.3. AUTOMATION

Ex. 1. Read and memorize the following words.

To accommodate — mpucnocabiuBaTh; to accomplish — BBITOTHATS;
to actuate — mnpuBoauTH B JeicTBUe; batch — maprtust (meranei,
MIPOJIYKTOR); tO cause — 3aCTaBlIATh;, changeover — nepexo 1 (epeKitoye-
Hue); controls — cpeacTBa KOHTpoIist; to drive — ynpaBmsiTh; to execute —
BBITIOJHATH; to fix — onpenensars (ycraHaBiauBaTh); fixed automation — aB-
TOMAaTH3aIHs MEXaHWYECKMMHU CpeacTBamMu ((DUKCHpOBAHHAS, MKECTKas
aBromatm3aius); flexible automation — ruOkas aBToMatu3amus; to in-
volve — BkmtouaTh; lead time — mpom3BOJICTBEHHBIN ITUMKI; low-volume
production — MeKocepHitHOE MPOU3BOICTBO; machine tool — ctaHOK; ma-
chining operation — MexaHudeckass oOpaboOTKa (CTaHOYHAs OMEpaIys);
material handling — norpy3ouHo-pa3rpy304Hbie padOThl, TPAHCHOPTHPO-
BaHME MaTepuajoB; lead time — MPoU3BOACTBEHHBIN UK, part — AeTalb;
performance — paboTa/mpoOU3BOAUTENBLHOCTD; processing — 00paboTKa;
programmable automation — aBTOMaTH3alusl C MPUMEHEHUEM MpPOTpam-
MHUPYEMBIX YCTPOMCTB; provide — oOecneuuBaTh; safety monitoring —
KOHTPOJIb O€30MacHOCTH; sequence — MOoCieI0BaTeNbHOCTh; to track —
CIIEZIUTR; IN Many cases — BO MHOTHX ClTy4asx; i.e. — that is — To ectp; that
would otherwise be accomplished — koTopast B mpoTHBHOM citydae Oymaer
OCYILIECTBIAThCS; in attendance — B mpucyrcTBum; safety monitoring ca-
pability — BoaMoxkHOCTH MOHUTOpHHTA Oe3onmacHocTy; with virtually no
time lost — mpakTU4YeCcKu 0€3 MOTEepPH BPEMEHH.

Ex. 2. Read and translate the text.
Automation

Automation is the technology by which a process or procedure is
accomplished without human assistance. It is done using a program of
instructions combined with a control system. Although automation can
be applied in a wide variety of areas, it is most closely associated with
the manufacturing industries. An automated system consists of three
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basic elements: 1) power to accomplish the process and operate the sys-
tem; 2) a program of instructions to direct the process; and 3) a control
system to actuate the instructions.

An automated system is used to operate some process, and power
is required to drive the process. The principal source of power in auto-
mated systems is electricity. Alternative power sources include fossil
fuels, solar energy, water, and wind. However, their exclusive use is
rare in automated systems. In many cases when alternative power
sources are used to drive the process itself, electrical power is used for
the controls that automate the operation.

The actions performed by an automated process are defined by a
program of instructions. Each part or product made in the operation re-
quires one or more processing steps. These processing steps are per-
formed during a work cycle. A new part (parts) is produced during each
work cycle. The particular processing steps for the work cycle are spec-
ified in a work cycle program. The control element of the automated
system executes the program of instructions. The control system causes
the process to accomplish its defined function, i.e. to carry out some
manufacturing operation.

An automated system 1is often installed to perform a potentially
dangerous operation that would otherwise be accomplished manually
by human workers. However, even in automated systems workers are
still needed to service the system. It is important that the automated
system be designed to operate safely when workers are in attendance.
Thus, there are two reasons for providing an automated system with a
safety monitoring capability: 1) to protect human workers involved in
the system and 2) to protect the equipment associated with the system.
Safety monitoring means more than the conventional safety measures.
Safety monitoring in an automated system involves the use of sensors
to track the system’s operation and identify conditions and events that
are unsafe or potentially unsafe. The safety monitoring system is pro-
grammed to respond to unsafe conditions in some appropriate way. Au-
tomated manufacturing systems can be classified into three basic types:
fixed automation, programmable automation, flexible automation.

Fixed automation is a system in which the sequence of pro-
cessing (or assembly) operations is fixed by the equipment configura-
tion. In programmable automation, the production equipment is de-
signed with the capability to change the sequence of operations to ac-
commodate different product configuration. The operation sequence
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is controlled by a program, which is a set of instructions coded so
that they can be read and interpreted by the system. Programmable
automated production systems are used in low- and medium-volume
production. The parts or products are typically made in batches. Flex-
ible automation is an extension of programmable automation. A flex-
ible automated system is capable of producing a variety of parts (or
products) with virtually no time lost for changeovers from one part
style to the next.

Automated manufacturing systems perform operations such as
processing, assembly, inspection, or material handling, in some cases
accomplishing more than one of these operations in the same system.
They are called automated because they perform their operations with a
reduced level of human participation. In some highly automated sys-
tems, there is virtually no human participation. Examples of automated
manufacturing systems include: automated machine tools that process
parts; transfer lines that perform a series of machining operations; au-
tomated assembly systems; manufacturing systems that use industrial
robots to perform processing or assembly operations; automatic materi-
al handling and storage systems to integrate manufacturing operations;
automatic inspection systems for quality control.

Automation technology helps: to increase labor productivity; to re-
duce labor cost; to reduce or eliminate routine manual work; to improve
worker safety; to improve product quality; to reduce manufacturing lead
time; to accomplish processes that cannot be done manually, etc.

Ex. 3. Answer the questions.

1. How 1s automation accomplished? 2. What are three basic ele-
ments of automation? 3. What is it necessary in order to drive an auto-
mation system? 4. What are alternative sources of power? 5. What does
a program of instructions define? 6. What is the function of a control
system? 7. What is an automated system provided with to make it safe?
8. What are three basic types of automated manufacturing systems?
9. What is the difference between fixed automation and programmable
automation systems? 10. What are advantages of automated systems?

Ex. 4. Identify an odd word.

1. Fossil fuel, machine tool, solar energy, water, wind. 2. Opera-
tion, processing, reason, work cycle, procedure, manufacture. 3. Come,
accomplish, execute, actuate, drive, perform. 4. Processing, assembly,
inspection, productivity, material handling.
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Ex. 5. Match the words with their definitions.

1) manually a) detailed information about how something
2) power should be done or operated

3) fossil fuel b) sequence of tasks, operations and processes
4) instruction that 1s repeated for each unit of work

5) processing c) by hand rather than automatically or elec-
6) work cycle tronically

7) safety d) time between the initiation and completion
8) equipment of a production process

9) lead time e) short distance movement of goods or mate-
10) material handling rials within a storage area involving loading,

unloading, etc.

f) series of mechanical or chemical operations
in order to change or preserve

g) energy for work

h) any organic material as coal, oil or natural
gas formed in the earth from plant or animal
remains

1) set of articles, tools, things, etc. for a particu-
lar purpose

j) condition of being protected from danger,
risk or injury

Ex. 6. Say whether the following statements are true or false.

1. Automation 1s accomplished without human assistance. 2. Automa-
tion is closely associated with the manufacturing industries. 3. The princi-
ple source of power in automated systems is solar energy. 4. The control
element in the automated system defines a program of instructions.
5. The safety monitoring system is programmed to carry out some
manufacturing operations. 6. Safety monitoring means more than the
conventional safety measures. 7. There are three types of automated
systems: fixed automation, programmable automation and flexible au-
tomation. 8. In fixed automation the sequence of operations can be
changed. 9. Processing operations are called automated because they
are performed with a high level of human participation. 10. Automation
technology helps to increase labor productivity.

Ex. 7. Complete the sentences with the words from the table below.
safety, workers, program, improve, drive, fixed, work, programmable,
Sensors, power
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1. Automation is done using a ... of instructions. 2. The principle
source of ... in automated systems is electricity. 3. Alternative power
sources are used to ... the process. 4. Processing steps are performed
during a ... cycle. 5. Even in automated systems ... are needed to ser-
vice the system. 6. There are two reasons for providing an automated
system with a ... monitoring capability. 7. Safety monitoring involves
the use of ... to track the system’s operation. 8. ... automation is a sys-
tem in which the sequence of processing operations is fixed. 9. Flexible
automation is an extension of ... automation. 10. Automation technolo-
gy helps to ... worker safety.

Ex. 8. Complete the sentences with the words derivationally re-
lated to the words in brackets.

1. Automation can be applied in a ... variety of areas (width). 2. Au-
tomated systems need ... to accomplish the process and operate the system
(powerful). 3. ... power is used for the controls that automate the operation
(electricity). 4. Processing steps are specified in a ... cycle program
(worker). 5. Automated systems often perform ... operations (danger).
6. An automated system is designed to operate ... (safe). 7. Safety moni-
toring system protects the ... associated with the system (equip). 8. The ...
equipment is designed with the capability to change the sequence of opera-
tions (produce). 9. A flexible automated system is capable of producing a
... of products (various). 10. They are called automated because they per-
form operations with reduced level of ... participation (humanity).

Ex. 9. Put the words in the right order.

1. be / variety / automation / areas / in / can / of / wide / applied a.
2. system / basic / an / three / consists / automated / elements / of.
3. instructions / system / a / actuates / the / control. 4. required / to / the /
process / power / drive / is. 5. wind / alternative / include / solar / pow-
er / energy / fuels / sources / fossil / etc. 6. produced / cycle / a / work /
is / each / product / during / new. 7. element / instructions / controls /
the / program / the / of executes. 8. are / automated / needed / even /
systems / in / workers. 9. systems / there / basic / of / are / automated /
three / types. 10. tools / automated / parts / process / machine.

Ex. 10. Say it in English.

BEITIONTHATH, TPUMEHSATH, COCTOSTH U3, MOIITHOCTh, pa0OYN UK,
BPYUYHYIO0, KOHTPOJIb 0€30MaCHOCTHU, 3alllUIlaTh, 000PYJI0BAHUE, MEPHI
Oe3omacHocTH, THOKasi aBTOMAaTH3AIHs, MTOCIEI0BATENIFHOCTD, IETallb,
KOHTPOJIb KaueCTBa, IPOU3BOIUTEIHLHOCTD TPY/A.
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Ex. 11. Complete the sentences using the information from
the text.

1. Automation is accomplished without human ... . 2. The particu-
lar processing steps are specified in a work cycle ... . 3. It is important
that the automated system is designed to operate ... . 4. Safety monitor-
ing means more than the conventional safety ... . 5. Safety monitoring
identifies conditions and events that are ... . 6. In fixed automation the
sequence of processing operations is fixed by the equipment ... .
7. A set of instructions is coded so that they can be read and ... .
8. A flexible automated system can produce parts with no time lost for ... .
9. In some highly automated systems there is virtually no human ... .
10. Automatic inspection systems are used for quality ... .

3.4. BIOTECHNOLOGY

Ex. 1. Read and memorize the following words.

To address a problem — pemates npoosiemy; biodegradable — 6uo-
pasnaraemMbiii; bioleaching — OuoBbliienaunBanue pyn; chemical — xu-
MHYECKOE BEIIECTBO; t0 encompass — 0XBaThIBaTh; environmental use —
npupojiooxpanHas 1enb; environmentally friendly — skomornuecku
0e3BpeaHbIil; enzyme — pepmenT; to ferment — cOpakuBaTh, BbI3BIBAThH
opoxxenue; finishing — ornmenka; garment — onexnaa; intermediate —
MIPOMEKYTOUHOE XMUMHYECKOE COSMHEHUE (MHTEPMEIUaT); microprop-
agation — MUKpOpa3MHOKEeHHE; to pretreat — mpeaBapuTebHO 0Opaba-
ThIBaTh; progressive selection — mocreneHHbIi 0TOOP; sewage treatment —
OYMCTKa CTOYHBIX BOJ; shrink resistance — yCTOMYMBOCTH K YCaJKe;
waste — otxoasl; wrinkle resistance — HECMUHAEMOCTb.

Ex. 2. Read and translate the text.
Biotechnology

Biotechnology (sometimes shortened to biotech) is a field of
applied biology that uses living organisms and bioprocesses in engi-
neering, technology, medicine and other fields. Biotechnology is
one of the major technologies of the 21° century. The European
Federation of Biotechnology (EFB) considers biotechnology as “the
integration of natural sciences and organisms, cells, parts, and mo-
lecular analogues for products and services”. Biotechnology is not
something new but represents a developing and expanding series of



66 TEXTS AND EXERCISES FOR THE 3 TERM

technologies dating back thousands of years, when humans first be-
gan to use microbes to produce foods and beverages, such as bread
and beer, and to modify plants and animals through progressive se-
lection. Biotechnology encompasses many traditional processes,
such as brewing, baking, winemaking, cheese production, and sew-
age treatment, where the use of microorganisms has been developed
over countless years.

Biotechnology i1s based on pure biological sciences (genetics, mi-
crobiology, molecular biology, biochemistry, embryology, cell biolo-
gy) and in many instances is also dependent on knowledge and meth-
ods from outside the sphere of biology (chemical engineering, biopro-
cess engineering, information technology, biorobotics).

Biotechnology has applications in four major industrial areas:
health care, crop production and agriculture, non food (industrial) uses
of crops and other products (biodegradable plastics, vegetable oil, bio-
fuels) and environmental uses. For example, Biotechnology uses organ-
isms for the manufacture of organic products. It also uses naturally pre-
sent bacteria in bioleaching (mining industry). Biotechnology is used to
recycle, treat waste, cleanup sites contaminated by industrial activities
as well as to produce biological weapons.

Biotechnology can be classified into several branches.

Bioinformatics is an interdisciplinary field which addresses bio-
logical problems using computational techniques, and makes possi-
ble the rapid organization and analysis of biological data. It is also
referred to as computational biology. Bioinformatics plays a key role
in various areas, such as functional genomics, structural genomics,
proteomics, and forms a key component in the biotechnology and
pharmaceutical sector.

Blue biotechnology is a term that is used to describe the marine
and aquatic applications of biotechnology.

Green biotechnology is biotechnology applied to agricultural pro-
cesses. For example: selection and domestication of plants via micro-
propagation; designing of transgenic plants growing under specific en-
vironment in the presence (or absence) of chemicals. Green biotech-
nology might produce more environmentally friendly solutions than
traditional industrial agriculture.

Red biotechnology is applied to medical processes. It is used to de-
sign organisms to produce antibiotics as well as to formulate genetic
cures through genetic manipulation.
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White biotechnology, also known as industrial biotechnology, is
applied to industrial processes, e.g. designing of organisms to produce
useful chemicals. White biotechnology tends to consume less of re-
sources than traditional processes used to produce industrial goods.

Industrial biotechnology applies the techniques of modern molecular
biology to improve the efficiency and reduce the influence of industrial
processes on the environment. For example, industrial biotechnology
companies develop biocatalysts, such as enzymes, to synthesize chemi-
cals. Using biocatalysts, the same chemicals can be produced more eco-
nomically and more environmentally friendly. Biotechnology is also used
in the textile industry for the finishing of fabrics and garments. Biotech-
nology produces cotton that is warmer, stronger, has enhanced absorben-
cy, and wrinkle- and shrink-resistance. Some agricultural crops, such as
corn, can be used in place of petroleum to produce chemicals. The crop’s
sugar can be fermented to acid, which can be then used as an intermediate
to produce other chemical raw material for various products.

Environmental biotechnology. Enzyme bioreactors pretreat indus-
trial and food waste components and allow their removal. Waste can be
converted to biofuel to run generators. Microbes are used to produce
enzymes which convert plant and vegetable materials into building
blocks for biodegradable plastics.

In medicine, biotechnology finds applications in such areas as drug
production, pharmacogenomics, gene therapy and genetic testing.

Ex. 3. Answer the questions.

1. What is biotechnology according to the European Federation of
Biotechnology? 2. What traditional processes are made using biotech-
nology techniques? 3. What other sciences is biotechnology closely re-
lated to? 4. What four major industrial areas is biotechnology used in?
5. How is biotechnology classified? 6. What is another name for bioin-
formatics? 7. What term is used to describe the marine and aquatic ap-
plications of biotechnology? 8. What is white biotechnology applied
to? 9. What are the advantages of using biotechnology in industrial
processes? 10. What areas of medicine is biotechnology used in?

Ex. 4. Identify an odd word.

1. Genetics, molecular biology, linguistics, biochemistry, microbi-
ology. 2. Yellow, blue, white, red, green. 3. Selection, concentration,
domestication, cultivation, breeding. 4. Gene therapy, drug production,
bioleaching, genetic testing, pharmacogenomics.
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Ex. 5. Match the words with their definitions.

1) medicine a) relating to or found in the sea; existing in or pro-
2) modify duced by the sea

3) microbe b) unwanted or unusable material left over from a
4) biorobotics production process

5) waste c) chemical substance used in the treatment, cure,
6) bioleaching prevention or diagnosis of a disease

7) marine d) science of the diagnosis, treatment and preven-
8) domestication tion of disease

9) environment |e) process of bringing animals or plants under hu-
10) drug man control in order to provide food

f) transforming structure from its original form dur-
ing development or evolution

g) everything that is around us; it can be living or
nonliving

h) microorganism, especially a bacterium causing
disease or fermentation

1) extraction of metals from their ores through the
use of living organisms

j) making robots which are able to simulate living
bioorganisms

Ex. 6. Say whether the following statements are true or false.

1. Biotechnology is the use of antiseptics in engineering, technolo-
gy, medicine and other fields. 2. Biotechnology is a new science of the
21 century. 3. Biotechnology encompasses such traditional processes
as brewing, baking, cheese production, etc. 4. Biotechnology uses or-
ganisms for the manufacture of organic products. 5. Blue biotechnolo-
gy 1s a term used to describe agricultural processes. 6. Red biotechnol-
ogy 1s used to produce industrial goods. 7. Industrial biotechnology
companies develop biocatalysts to synthesize chemicals. 8. Enzyme bi-
oreactors pretreat industrial and food waste components. 9. Industrial
biotechnology reduces the influence of industrial processes on the envi-
ronment. 10. Bioinformatics forms a key component of biotechnology
and pharmaceutical sector.

Ex. 7. Complete the sentences with the words from the table
below.

organisms, aquatic, waste, field, biological, produce, solutions, bio-
technology, efficiency, technologies
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1. Biotechnology is a ... of applied biology. 2. Biotechnology rep-
resents a series of ... dating back to thousands of years. 3. Biotechnolo-
gy uses ... for the manufacture of organic products. 4. Bioinformatics
addresses ... problems using computational techniques. 5. Blue biotech-
nology describes the marine and ... applications of technology. 6. Green
biotechnology produces more environmentally friendly ... than tradi-
tional agriculture. 7. White ... is used to design organisms for the pro-
duction of chemicals. 8. Industrial biotechnology is aimed at improving
the ... of industrial processes. 9. Enzyme bioreactors pretreat industrial
and food ... components. 10. Microbes are used to ... enzymes.

Ex. 8. Complete the sentences with the words derivationally re-
lated to the words in brackets.

1. Biotechnology is considered to be the integration of ... sciences
and organisms (nature). 2. Humans first began to use microbes to ...
foods and beverages thousands of years ago (production). 3. Biotech-
nology is based on pure ... sciences (biology). 4. Biotechnology has ...
in four major industrial areas (apply). 5. Bioinformatics makes possible
the rapid organization and ... of biological data (analytical). 6. Green
biotechnology applies to ... processes (agriculture). 7. Using biocata-
lysts the same chemicals can be produced more ... friendly (environ-
ment). 8. The crop’s sugar can be ... to acid which is then used as an
intermediate for the production of various products (fermentation).
9. Microbes are used to convert plant and ... materials into building
blocks for biodegradable plastics (vegetation). 10. Biotechnology uses
... organisms in engineering, technology, medicine, and etc. (live).

Ex. 9. Put the words in the right order.

1. beverages / began / foods / humans / thousands / microbes / to and /
ago / use / of / produce / to / years / first. 2. the / i1s / of / on / biotechnology /
outside / dependent / biology / methods / and / sphere / from / knowledge.
3. encompasses / processes / many / biotechnology / traditional. 4. as / also /
biology / biotechnology / to / computational / referred / is. 5. plants / is /
green / transgenic / for / biotechnology / of / designing / applied.

Ex. 10. Say it in English.

KuBoit opranusm, MNpPOU3BOAUTH, MOIUDHUIIMPOBATH, pPACTCHUE,
OYMCTKAa CTOYHBIX BOJI, OMoOJIOrHYecKas MpooOseMa, MpUuMEHEeHHe OHO-
TEXHOJIOTHH, OJOMAITHUBAHUE PACTEHHUM M KUBOTHBIX, OKPYKaroIias
cpelia, XMMUKaThl, JEPMEHT, ChIPhE, MIPEBpaIllaTh, OMOTOILIIUBO, PACTU-
TeJIbHbIE MAaTEPUAIIbI, CETbCKOXO3IMCTBEHHBIE KYIbTYPHI.
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Ex. 11. Complete the sentences using the information from the text.

1. Biotechnology represents a developing and expanding series of
... . 2. Thousands of years ago humans used microbes to produce ... .
3. Humans used microbes to modify plants and ... . 4. Biotechnology
has applications in four major industrial ... . 5. Biotechnology is used to
recycle, treat, waste and cleanup sites contaminated by industrial ... .
6. Bioinformatics makes possible the rapid organization and analysis of
biological ... . 7. White biotechnology tends to consume less of re-
sources than traditional ... . 8. Biocatalysts help to produce more envi-
ronmentally friendly ... . 9. Biotechnology is used in the textile industry
for the finishing of fabrics and ... . 10. Microbes are used to produce ... .

3.5. COMPOSITE MATERIALS

Ex. 1. Read and memorize the following words.

Additive — no6aBka; binder — Bskymuii Mmatepuai; bonding — cBs-
3pIBaHUE; carbon — yriaepoj; cermet — MeTalJIOKEpaMuKa; coating —
MOKpBITHE; compression strength — mpouHocTh Ha cxkatue; dispersive
composite — JUCIIEPCUOHHBIN KOMMIO3UIIMOHHBIM MaTepuai; ductile —
BSI3KUM, KOBKHI1; fibre — Bonokno; filler — HamoauuTens; to formulate —
coctaBiaTh; malleable — koBkmit; matrix — maTpuna; oriented — ynops-
JIOUYEHHBIN; particle/particulate — wacrtuia; particulate composite —
KOMITO3UIIMOHHBIA MaTepraj C MOPOIIKOBBIM HATOJHUTENEM; perfor-
mance parameter — pabouasi XxapakTEpUCTHKA; processing/treatment —
oOpaboTka; reinforcement — apMupoBaHue, YKperUieHue; strength —
MPOYHOCTH; tough — MPOYHBIN, yNpyruii; wear resistance — H3HOCO-
CTOMKOCTh; workability — 06pabaTsiBaeMOCTb.

Ex. 2. Read and translate the text.
Composite Materials

Composites are created by synthetic assembly of two or more ma-
terials to obtain specific characteristics and properties. A composite
material is composed of a matrix, i.e. a continuous phase, and rein-
forcement, which is usually the discontinuous phase. The reinforcing
material and the matrix material can be metal, ceramic, or polymer.
The properties of composites are superior to the properties of their
components. Three types of composites are: particle-reinforced compo-
sites, fibre reinforced composites, structural composites.
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Typically, reinforcing materials are characterized by strength, low
density, while the matrix is usually ductile or tough. If the composite is
designed and fabricated correctly, it combines the strength of the rein-
forcement with the toughness of the matrix to achieve a combination of
desirable properties not available in any single conventional material.
The disadvantage is that such composites are often more expensive
than conventional materials.

The strength of the composite depends on the amount, arrange-
ment and type of fibre (or particle) reinforcement. Typically, the higher
the reinforcement content, the greater is the strength. In some cases,
glass fibres are combined with other fibres, such as carbon, to create a
“hybrid” composite that combines the properties of more than one rein-
forcing material. In addition, the composite is often formulated with
fillers and additives that change processing or performance parameters.
According to the structure or geometry of the reinforcement there are
dispersive composites — contain very fine particles, dispersion; particu-
late composites (particulate, granula) — contain larger particles of regu-
lar shapes (spheres, platelets) or irregular shapes; fibrous composites —
contain long or short fibers that may be oriented or unoriented, and
may be of various origins (glass, carbon, polymeric, textile, etc.).

There are three basic groups of matrix material: metallic; macro-
molecule and inorganic (polymeric, bitumen); mineral (based on inor-
ganic binders, ceramic, glass, carbon). Metallic matrixes have good
electrical and thermal conductivity, are malleable, have good wear and
heat resistance, and also provide the possibility of coating and bonding.
The most widely used metallic matrixes are aluminium, magnesium,
titanium and their alloys. For very high temperatures nickel-based al-
loys are used.

Polymeric matrixes are the most common type in production. In
comparison with metals they have low weight, high strength, are corro-
sion resistant, do not require surface treatment, absorb vibrations and
have low thermal and electrical conductivity. The mechanical proper-
ties vary according to the type of polymer, whether it is a thermoplast,
thermoset or elastomer. For the production of composites all three
types of polymers are used.

Ceramics 1s inorganic non-metallic heterogeneous material consist-
ing of crystalline substances of varying composition and configuration.
Ceramic materials generally have good chemical resistance, low thermal
conductivity, high melting point, high hardness and compression



72 TEXTS AND EXERCISES FOR THE 3 TERM

strength and are electrically non-conductive. The main disadvantage is
the considerable brittleness, poor workability, and high sensitivity to in-
ternal defects. They are suitable for use at high temperatures.

According to the matrix material composites are classified into:
Metal Matrix Composites (reinforced metals, cermet, alloys) — MMC;
Polymer Matrix Composites based on macromolecular substances (re-
inforced polymers) — PMC; Ceramic Matrix Composites (ceramic and
other inorganic composites: ceramics, glass, carbon) — CMC. Generally
speaking almost every material used today is a composite. Materials in
a pure form are almost unknown. Composites are indispensable in a va-
riety of applications today: rocketry and aviation, the automotive and
chemical industries, electrical constructions and many other areas.

Ex. 3. Answer the questions.

1. What is a composite material composed of? 2. How are compo-
sites created? 3. What is a continuous phase of a composite? 4. What
properties do composite materials combine? 5. What does the strength
of the composite depend on? 6. What materials serve as reinforcement
in composites? 7. What do fibrous composites contain in their struc-
ture? 8. What are the main characteristics of polymeric matrixes?
9. How are composites classified according to the matrix material?
10. What industries are composite materials widely used in?

Ex. 4. Identify an odd word.

1. Strong, clever, ductile, tough, malleable. 2. Carbon, glass, tex-
tile, petroleum, polymer, ceramic. 3. Particle, granule, platelet, bar,
fibre. 4. Aviation, rocketry, automotive, pharmaceutical, electrical
constructions.

Ex. 5. Match the words with their definitions.

1) composite a) inorganic non-metallic solid material made up of

2) matrix metal or non-metal compounds

3) malleable b) action or process of strengthening

4) polymer c¢) material made from two or more constituent mate-

5) ceramics rials

6) rocketry d) strong enough to withstand adverse conditions;

7) reinforcement not easily broken

8) tough e) mass of fine-grained rock in which crystals, fi-

9) fibre bres, metals are embedded

10) carbon f) metal or other material able to be hammered or
pressed into shape without breaking or cracking
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g) thread or filament from which a vegetable tissue,
mineral substance or textile is formed

h) large molecule or macromolecule composed of
many repeated subunits

1) chemical element that exists in its pure form as di-
amond or graphite

J) branch of science that deals with rockets and
rocket propulsion

Ex. 6. Say whether the following statements are true or false.

1. Composites are created by synthetic assembly of two or more
materials. 2. The properties of composites are worse than the properties
of their components. 3. The continuous phase of a composite is rein-
forcement. 4. The strength of the composite depends on the environ-
ment. 5. The lower the reinforcement content, the greater is the
strength. 6. Composites are often formulated with fillers and additives.
7. Dispersive composites contain very fine particles. 8. Polymeric ma-
trixes have high weight and low strength. 9. Ceramic composites are
suitable for use at low temperatures. 10. For the production of polymer-
ic composites three types of polymers are used.

Ex. 7. Complete the sentences with the words from the table below.
thermal, strength, metals, matrix, disadvantage, properties, rein-
forcement, metallic, corrosion, particles

1. Composite material is composed of a ... and reinforcement.
2. Composites combine the ... of the reinforcement with the toughness
of the matrix. 3. A hybrid composite combines the ... of more than one
reinforcing material. 4. According to the structure and geometry of ...
there are three types of composites. 5. Particulate composites contain
larger ... of regular and irregular shapes. 6. Metallic matrixes have
good electrical and ... conductivity. 7. The most widely used ... ma-
trixes are aluminium, magnesium, titanium and their alloys. 8. Poly-
meric matrixes are ... resistant.

Ex. 8. Complete the sentences with the words derivationally re-
lated to the words in brackets.

1. The properties of a ... are superior to the properties of their
components (compose). 2. Matrix is a ... phase of a composite (continue).
3. Reinforcing materials are characterized by ... and low density
(strong). 4. The higher the ... , the greater is the strength (reinforce).
5. Composites are often formulated with ... and additives (fill).
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6. Fibrous composites may be of ... origins (vary). 7. Metallic matrixes
provide ... of coating and bonding (possible). 8. Polymeric matrixes
have low thermal and ... conductivity (electricity). 9. Ceramic materi-
als have good ... resistance (chemistry). 10. They are suitable for use at
... temperature (height).

Ex. 9. Put the words in the right order.

1. combines / the / composite / reinforcing / materials / of / several /
hybrid / properties. 2. can / or / reinforcing / ceramic / the / polymer /
metal / material / be. 3. composites / dispersive / and / composites / are /
fibrous / there / composites / particulate. 4. basic / are matrix / there /
material / of / three. 5. matrixes / good / metallic / resistance / have /
wear. 6. type / mechanical / polymer / the / vary / the / according / of /
properties / to. 7. materials / conductivity / ceramic / thermal / low /
have. 8. composite / almost / used / material / today / every / is / a.

Ex. 10. Say it in English.

Marpuna, apMUpOBaTh, KOMIIO3UIMOHHBIM MaTepuall, CBOWCTBO,
KOBKHUH, 3aBUCETh OT, YIJIE€POJ, BOJIOKHO, HAIOJIHHUTENb, TEILIOCTOM-
KOCTb, BBICOKAsl IPOYHOCTb, COCTaB, XPYIIKOCTh, IPUMEHEHUE, CBA3Y-
IOLEEe BEIIECTBO (BKYILIUNA MaTepuan).

Ex. 11. Complete the sentences using the information from the text.

1. Composites obtain specific characteristics and ... . 2. Compo-
sites have better properties than their ... . 3. The strength of the compo-
site depends on the type of fibre ... . 4. In some cases glass fibres are
combined with other ... . 5. The composite i1s often formulated with fill-
ers and ... . 6. Additives and fillers change composite performance ... .
7. Fibrous composites contain fibres of various ... .

GRAMMAR TEST ON MODULE 3

Note! Before performing the following exercises, it is recommen-
ded to repeat the verbals (Infinitive, Gerund, and Participle), namely:
forms, functions, and constructions.

1. Use the Infinitive in the proper from (with or without 70).
Name the Infinitive function.

A. 1. Remind me (to phone) Ann tomorrow. 2. Do you want me (to
come) early? 3. They made me (to do) it. 4. I saw her (to dance). 5. She
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didn’t expect us (to come). 6. I can’t believe it (to be) true. 7. The chil-
dren heard the bell (to ring). 8. We think the task (to be) difficult.
9. Nick noticed somebody (to come). 10. They know her (to be) a
good singer.

B. 1. ’ve decided (start) a new project. 2. She is trying (learn) Ital-
ian. 3. Can you (lend) me your dictionary, please? 4. Mother forgot
(book) the tickets. You shouldn’t (argue) with your father. 5. Henry
promised (help) her. 6. This old photograph made me (cry). 7. I really
hope (get) an interesting job soon. 8. You must (pay) for the service.
9. Let me (introduce) myself. 10. I’d rather (let) the children (decide)
for themselves.

C. 1. You ought (make) more of an effort at school. 2. You are
not allowed (walk) on the grass here. 3. There’s no need (rush) — just
take your time. 4. It’s difficult (read) English books in the original.
5. The soup is too hot (eat). You’d better (cool) it a bit. 6. It’s nearly
8. You are going (miss) your lesson. 7. I must (return) the book to
the library as soon as I have read it. 8. You’d better (stop) quarrel-
ling now. 9. They made me (do) it. 10. Don’t let him (drive) so fast.

2. Write the sentences using the Complex Object.

1. The Smiths want (we, visit) them next month. 2. Do you want
(she, post) the letter for you? 3. Let (Mary, explain) you everything.
4. When do you expect (they, arrive)? 5. The man wouldn’t like (his
son, become) a dentist. 6. Alice didn’t expect (the exams, start) in
April. 7. Don’t make (I, repeat that again). 8. The teacher let (the class,
go) home early. 9. She wanted (her husband, borrow) some money to
buy a car. 10. My brother taught (I, swim) and dive.

3. Use the Complex Object with or without 7o.

1. The mother made her son ... tell the truth. 2. Let me ... pay
for the meal. 3. Lisa doesn’t want Pete ... come back. 4. Martha
didn’t expect David ... ask such an embarrassing question. 5. They
would like us ... take part in the competition. 6. Glasses make him
... look older. 7. My lawyer advised me not ... tell anything to the
police. 8. Having a car enables you ... travel round more easily.
9. Don’t let him ... punish the child. 10. I’ve never been to England
but I"d like ... go there.

4. Complete the sentences using Infinitive Constructions. Re-
member that the verb before the Infinitive Construction must be in
Past Simple. Use the model below.
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On our first day in London, our guide (tell us / what / do) in Lon-
don. — On our first day in London, our guide told us what to do in
London.

1. She (show us / where / catch) the nearest bus or underground.
2. We also (learn / how / buy) tickets for the London underground.
3. On our second day, we (not know / whether / go) on a sight-seeing
tour. 4. We (ask our guide / where / get) tickets for the sight-seeing
tours. 5. She (plain / where / find) the tour guides and (how much / pay)
for a sight-seeing tour. 6. On the sight-seeing tour we (find out / how /
hop off and on the busses to see as much of London as possible. 7. We
soon (know / which bus / wait for) at the stop. 8. We only (wonder /
what / visit) first.

5. Express these ideas using the Infinitive constructions: Com-
plex Object and Complex Subject.

1. Success is the child of audacity. (Benjamin Disraeli) 2. The will
to win, the desire to succeed, the urge to reach your full potential...
these are the keys that will unlock the door to personal excellence.
(Confucius) 3. Fall seven times and stand up eight. (Japanese Proverb)
4. Success is one percent inspiration, 99 percent perspiration. (Thomas
Edison) 5. Build your own dreams, or someone else will hire you to
build theirs. (Farrah Gray) 6. Success consists of going from failure to
failure without loss of enthusiasm. (Winston Churchill) 7. You miss
100 % of the shots you don’t take. (Wayne Gretzky) 8. There are no
shortcuts to any place worth going. (Helen Keller)

6. Replace the group of words in italics by an Infinitive or an
Infinitive Construction according to the model below.

It is important that he should understand this. — It is important for
him to understand this.

1. The captain was the last man who left the ship. 2. He got to the
top and was very disappointed when he found that someone else had
reached it first. 3. The committee has decided to send you to Paris.
4. Would you be very kind and lend me your umbrella? 5. There are a
lot of sheets that need mending. 6. 1 was astonished when I heard that
he had left the country. 7. It is better that he should hear it from you.
8. I was rude to him, which was stupid. (It was stupid ...) 9. If he had
another child with whom he could play, he would be happier. 10. It is
necessary that everyone should know the truth.
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7. Name the Gerund function in the sentences below.

1. Waiting for the Professor was a lame excuse for doing nothing.
2. The only remedy for such a headache as mine is going to bed. 3. We
intend going to Switzerland, and climbing Mount Blanc. 4. In the night
it started raining. 5. She continued walking. 6. Perhaps, you wouldn’t
mind Richard’s coming in. 7. He was born with the gift of winning
hearts. 8. After leaving her umbrella in the hall, she entered the living
room. 9. In spite of being busy, he did all he could to help her. 10. One
side of the gallery was used for dancing.

8. Translate into Russian.

1. They are likely to win the match. 2. She is unlikely to be a good
actress. 3. We are sure to meet you at the station. 4. My parents are cer-
tain to believe me. 5. Los Angeles is sure to be the capital of the world
movie production. 6. Celebrities are certain to need peace and quiet.
7. They are thought to have gone away some days ago. 8. The patient is
unlikely to follow the doctor’s recommendations. 9. This picture is sure
to be the best at the exhibition. 10. The delegation is reported to be
leaving Russia tonight at 11 a.m.

9. Determine the part of speech to which the words with the
suffix -ing belong. Translate the sentences.

1. The monument needs restoring. 2. The monument of what cen-
tury are you restoring? 3. The monument of what century is being re-
stored? 4. The experts restoring the monument were provided with all
modern technique. 5. The committee studied the problem of improving
the bus service in the town without increasing the number of busses
operating on the routes. 6. He pointed out that the assembling time of
the apparatus was very short. 7. Heating the substance at high tempera-
tures may change its properties. 8. With the help of a magnet we can
hold two huge metal plates together without tying them. 9. Waiting for
him I looked through the magazines lying on the table. 10. He heard the
voices coming through the open window.

10. Choose the correct form of the Gerund. Translate the sen-
tences.

1. (Reading, being read) English technical magazines is important
for an engineer. 2. I remember (having been attended, attending) his
lectures on history. 3. We were informed of new results (obtaining,
being obtained) at the laboratory. 4. He remembers (adding, having
added) some water to the mixture. 5. They began (having been made,
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making) the experiment in May. 6. At the meeting they discussed dif-
ferent way of (improving, being improved) their work. 7. (Having
heated, being heated) to high temperature the substance considerably
expanded. 8. We heard of the experiment (being started, having been
started) last week. 9. We know of Newton’s (having developed, hav-
ing been developed) the principles of mechanics. 10. On (coming, be-
ing come) to the laboratory he began a new experiment.

11. Translate the following sentences with the Gerund and Ge-
rundial Construction.

1. He improved his report by changing the end. 2. They objected to
his remaining at home. 3. Instead of restoring the old theatre they de-
cided to build a new one. 4. What is the reason of his having left our
city so suddenly? 5. What apparatus do we use for measuring air tem-
perature? 6. The best way to solve this problem is experimenting.
7. The students like experimenting. 8. Experimenting is widely used in
different branches of industry. 9. The engineer insisted on experiment-
ing to solve this problem. 10. I remember of his having been interested
in languages in his childhood.

12. Demonstrate your knowledge of Participle and its func-
tions. Change the sentences below by the model and translate them.

As he was climbing down the tree one of the eggs broke. —
Climbing down the tree he broke one of the eggs.

1. When leaving a car in this car park the brakes must be left off.
2. Wading across the river, the current swept me off my feet. 3. When
filling a tank with petrol naked lights should be extinguished. 4. Run-
ning into the room, a rug caught her foot and she fell. 5. Reading the
letter a second time the meaning becomes clearer. 6. When carrying a
gun it should never be pointed at anyone.

13. Choose Participle 1 or Participle 2 form to complete the
sentence.

1. I was so (pleasing / pleased) to meet him in the cinema.
2. Working late every day is very (tiring / tired). 3. All these strange
facts are making me (confusing / confused). 4. My weekend was
quite (boring / bored) because it was raining all the time. 5. Stop it!
Can’t you see she is (scaring / scared). 6. Lily was (shocking /
shocked) by the news report. 7. I guess, she 1s (satisfying / satisfied)
with her position. 8. I think, this instruction is rather (confusing /
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confused). 9. This music is so (relaxing / relaxed). It calms me better
than a cup of a chamomile tea. 10. The doctor was extremely (ex-
hausting / exhausted).

14. Complete the sentences using the correct form of the word
in brackets. Translate them into Russian.

1. “War and Peace” (write) by Leo Tolstoy is my favorite book ever.
2. Julie works in a bakery, (make) delicious pies, biscuits and cakes.
3. Unfortunately, most of the fans were (disappoint) with the concert.
4. The situation was really (embarrass). 5. Ginny was so (embarrass)
because of her father’s behavior. 6. What an (excite) occasion! 7. She
will be so (excite) to go there — it is her dream, as far as I know. 8. This
fine rose wine, (produce) in France, is famous all over the world.
9. Pictures (paint) by Van Gogh cost millions of pounds now.
10. A man (wear) a high-top hat came into the room.

15. Make one sentence out of two, making a Participle Clause
(reduced relative clause).

We read an e-mail. It was sent by the director. - We read the e-mail
sent by the director.

1. The man is in the garden. The man is wearing a blue T-shirt.
2. We found a doctor. He works at a hospital in London. 3. I often buy
cheese. This cheese is imported from Paris. 4. I do not know much
about the games. I mean the games that are played by children today.
5. Judy, the man is over there. He wants coffee and a piece of cake.
6. The pizza is in the kitchen. It was brought by Tom. 7. Her bag was
stolen. The bag that was bought only a week ago. 8. Those pictures are
mine. They are lying on the desk. 9. I really like flowers. The flowers
that are grown only in my native town.

16. Translate the following sentences into Russian.

1. He entered the room without noticing her. 2. I remember your
having objected to this proposal. 3. His greatest pleasure was travelling.
4. Being obtained in the laboratory the new substance had some valua-
ble properties. 5. A site for the construction having been chosen, the
work started. 6. The new materials recommended for bridge construc-
tion were described in the article written by our professor. 7. When re-
constructed the theatre looked more beautiful than before. 8. To drive a
car in a big city is very difficult. 9. We thought him to have taken part
in the experiment. 10. The lecture was said to be very interesting.
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4.1. ADDITIONAL TEXTS ON CHEMISTRY

Text 1. Organic Chemistry

Organic chemistry is the chemistry of carbon compounds. Organic
compounds are compounds of carbon that usually contain hydrogen
and that may also contain other elements such as oxygen, nitrogen, sul-
fur, phosphorus, or halogen (F, Cl, Br, or I). All organic compounds
contain carbon; however, there are some compounds of carbon that are
not classified as organic. For example, salts such as carbonates
(Na,CO;, CaCOs) and cyanides (NaCN, KCN) are usually designated
as inorganic. In any case, there are very few carbon compounds that are
not organic, while there are millions that are.

The field of organic chemistry includes more than twenty mil-
lion compounds for which properties have been determined and rec-
orded in the literature. Some new organic compounds are simply iso-
lated from plants or animals; some are made by modifying naturally
occurring chemicals; but most new organic compounds are actually
synthesized in the laboratory from other (usually smaller) organic
molecules.

Singular Attributes of Carbon. When one considers the millions of
known chemical compounds and notes that more than 95 % of them are
compounds of carbon, one realizes that carbon is unique. Why are there
so many carbon compounds? It turns out that atoms of carbon are quite
remarkable in a number of ways.

Carbon is the only element that can form so many different com-
pounds because each carbon atom can form four chemical bonds to
other atoms, and because the carbon atom is just the right, small size to
fit in comfortably as parts of very large molecules.

Having the atomic number 6, every carbon atom has a total of six
electrons. Two are in a completed inner orbit, while the other four are
valence electrons — outer electrons that are available for forming bonds
with other atoms.

Four valence electrons of the carbon atom can be shared by other
atoms that have electrons to share, thus forming covalent (shared-
electron) bonds. They can even be shared by other carbon atoms, which
in turn can share electrons with other carbon atoms and so on, forming
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long strings of carbon atoms, bonded to each other like links in a chain.
Silicon (S1), another element in group 14 of the periodic table, also has
four valence electrons and can make large molecules called silicones,
but its atoms are too large to fit together into as great a variety of mole-
cules as carbon atoms can.

Text 2. Inorganic Chemistry

The scope and boundaries of inorganic chemistry were shaped by
the earlier field of organic chemistry in the mid-eighteenth and later
centuries. Back in these earlier days of chemistry, all chemicals not
classified as organic, in other words all chemicals, including minerals
and alloys, that do not have an origin in living organisms, were placed
in a very large category of “inorganic” substances. Many of the first
chemists, therefore, used the describable differences between living
and nonliving things to help delineate the boundaries of these two are-
as. Two common distinctions were that, first, organic compounds con-
tained a unique “vital force” that arose from their biological origin
and second, as a result, organic compounds could not also be synthe-
sized or reproduced in the laboratory. Of course, both of these distinc-
tions were later disproved, but they clearly helped form the divisions
by which chemists have labeled themselves. Today a factor commonly
used to distinguish between inorganic and organic substances is the
presence of the element carbon. Inorganic chemistry, a vast field of
study, 1s usually defined as the study of any compound that does not
contain the element carbon, especially as it occurs in chemically
bonded chains and rings that have additional chemical bonds to hy-
drogen atoms.

It should be noted that as chemists move increasingly toward in-
terdisciplinary work, even this arbitrary distinction cannot adequate-
ly describe certain chemical compounds. For example, the solid ma-
terial Sc;C4 (three parts scandium, four parts carbon) has ethane- and
propane like organic fragments (without their hydrogen atoms) that
are embedded in a solid matrix of inorganic scandium ions. In anoth-
er broadly diverse field called organometallic chemistry, chains of
organic-like carbon atoms form chemical bonds with inorganic metal
ions such as zirconium, molybdenum, and nickel. Thus chemistry is
becoming increasingly integrated and continuous, with no sharp
boundary lines, as chemists realize that closely related ideas, such as
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chemical bonding and acid/base classifications, can be broadly ap-
plied to both complex organic substances as well as to inorganic
compounds.

Text 3. Chemical Reactions

A chemical reaction is a process in which one set of chemical sub-
stances (reactants) is converted into another (products). It involves
making and breaking chemical bonds and the rearrangement of atoms.
Chemical reactions are represented by balanced chemical equations,
with chemical formulas symbolizing reactants and products.

For specific chemical reactants, two questions may be posed about
a possible chemical reaction. Will a reaction occur? And what are the
possible products if a reaction occurs? We will focus only on the se-
cond question. The most reliable answer is obtained by conducting an
experiment — mixing the reactants and then isolating and identifying
the products. We can also use periodicity, since elements within the
same group in the Periodic Table undergo similar reactions. Finally, we
can use rules to help predict the products of reactions, based on the
classification of inorganic chemical reactions into four general catego-
ries: combination, decomposition, single-displacement, and double-
displacement reactions.

Reactions may also be classified according to whether the oxida-
tion number of one or more elements changes. Those reactions in
which a change in oxidation number occurs are called oxidation-
reduction reactions. The oxidized element increases its oxidation num-
ber while the reduced one decreases its oxidation number.

In combination reactions, two substances react to produce a single
compound. One type of combination reaction involves two elements.
Most metals react with most nonmetals to form ionic compounds. The
products can be predicted from the expected charges of cations of the
metal and anions of the nonmetal. For example, the product of the reac-
tion between aluminum and bromine can be predicted from the follow-
ing charges: 3+ for aluminum ion and 1— for bromide ion. Since there
is a change in the oxidation numbers of the elements, this type of reac-
tion 1s an oxidation-reduction reaction.

When a compound undergoes a decomposition reaction, usually
when heated, it breaks down into its component elements or simpler
compounds. The products of a decomposition reaction are determined
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largely by the identity of the anion in the compound. The ammonium
ion also has characteristic decomposition reactions. A few binary com-
pounds decompose to their constituent elements upon heating. This is
an oxidation—reduction reaction since the elements undergo a change in
oxidation number.

Precipitation reactions are those in which the reactants exchange
ions to form an insoluble salt — one which does not dissolve in water.
Reaction occurs when two ions combine to form an insoluble solid or
precipitate. We predict whether such a compound can be formed by
consulting solubility rules. If a possible product is insoluble, a precipi-
tation reaction should occur.

Text 4. Aluminum

Aluminum is found in Row 2, Group 13 of the periodic table.
The first element in this group is boron. Aluminum is the third most
abundant element in the Earth’s crust, falling behind oxygen and silicon.
It is the most abundant metal. It is somewhat surprising, then, that alu-
minum was not discovered until relatively late in human history. Alumi-
num occurs naturally only in compounds, never as a pure metal. Remov-
ing aluminum from its compounds is quite difficult. An inexpensive
method for producing pure aluminum was not developed until 1886.

Today, aluminum is the most widely used metal in the world after
iron. It is used in the manufacture of automobiles, packaging materials,
electrical equipment, machinery, and building construction. Aluminum
is also ideal for beer and soft drink cans and foil because it can be
melted and reused, or recycled.

Aluminum was named for one of its most important compounds,
alum, a compound of potassium, aluminum, sulfur and oxygen. It com-
bines easily with many non-metals, including nitrogen, sulfur, phos-
phorus, and the halogens. Acid rain results when sulfur and nitrogen
compounds — products of fossil fuel combustion — rise into the atmos-
phere and combine with water. Because iron has an affinity electroneg-
ative atoms such as oxygen, nitrogen and sulfur, these atoms are found
at the heart of the iron-binding centers of macromolecules.

Aluminum has many useful properties. It is the commonest metal
in the rocks of the Earth’s crust. About 8 % of the crust is aluminium,
not the metal itself but combined with other elements as natural miner-
als, such as bauxite.
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The main properties of aluminium are as follows: 1) it is an ex-
cellent conductor of heat and electricity; 2) aluminium does not rust,
it resists corrosion; 3) it has low density compared with other com-
mon metals; 4) it is good reflector of heat and light, it has a good
metallic lustre (surface shine); 5) it is nonmagnetic; 6) it can be al-
loyed to form stronger or harder alloys than pure aluminium; and
7) it 1s easily workable (rolled into sheets, foil, and wire; cast or
forged into useful shapes).

Physical properties. Aluminum is a silver-like metal with a slight-
ly bluish tint. It has a melting point of 660°C and a boiling point of
2,327-2,450°C. The density is 2.708 grams per cubic centimeter. Alu-
minum is both ductile and malleable. Ductile means capable of being
pulled into thin wires. Malleable means capable of being hammered in-
to thin sheets. Aluminum is an excellent conductor of electricity. Silver
and copper are better conductors than aluminum but are much more
expensive.

Chemical properties. Aluminum has one interesting and very
useful property. In moist air, it combines slowly with oxygen to form
aluminum oxide. The aluminum oxide forms a very thin, whitish
coating on the aluminum metal. The coating prevents the metal from
reacting further with oxygen and protects the metal from further cor-
rosion (rusting). It is easy to see the aluminum oxide on aluminum
outdoor furniture and unpainted house siding. Aluminum also reacts
quickly with hot water. In powdered form, it catches fire quickly
when exposed to a flame

Text 5. Corrosion

Corrosion is the deterioration a material undergoes as a result of its
interaction with its surroundings. Although this definition is applicable
to any type of material, it is usually reserved for metallic alloys. Of the
105 known chemical elements, approximately eighty are metals, and
about half of these can be alloyed with other metals, giving rise to more
than 40,000 different alloys. Each of the alloys will have different
physical, chemical, and mechanical properties, but all of them can cor-
rode to some extent, and in different ways.

Corrosion is a natural phenomenon. When newly made steel is
first exposed to the air, its originally shiny surface will be covered
with rust in a few hours. The tendency of metals to corrode is related
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to the low stability of the metallic state. Metals occur either in the
pure metallic state, the zero oxidation state, or in the form of com-
pounds with other elements (they acquire positive states of oxidation).
In the natural world, most metals are found as compounds with other
elements, indicating the greater stability of their oxidized forms. For this
reason, to obtain the pure metal from one of its compounds, it is nec-
essary to put in energy. The reverse is true when a metal is exposed to
its environment: it tends to release this stored energy through the pro-
cesses of corrosion. This is rather analogous to what happens when an
object is suspended at a point above the ground (equivalent to the me-
tallic state). When allowed to fall or reach a stable state, it returns to a
position of minimum energy on the ground (equivalent to the metal’s
oxidized state).

Corrosion processes not only influence the chemical properties of
a metal but also generate changes in its physical properties and its
mechanical behavior. This is why the effects of corrosion are mani-
fested in a variety of forms. The most common form is uniform corro-
sion, whereby there is a generalized, overall attack of the entire ex-
posed surface of the metal, leading to a more or less uniform reduc-
tion in the thickness of the affected metal. In contrast, there is the pro-
cess of localized corrosion, in which an intense attack takes place on-
ly in and around particular zones of the metal, leaving the rest of the
metal unaffected; an example is pitting corrosion. Some other forms
of corrosion are stress corrosion cracking, galvanic corrosion, selec-
tive alloy breakdown, intergranular corrosion, fatigue, friction, ero-
sion, cavitation, hydrogen enbrittlement, biocorrosion, and high tem-
perature oxidation.

Corrosion processes affect many areas of human activity in which
metal products are used. In general, as levels of economic development
increase, so do costs incurred as a result of corrosion. Many methods
for preventing or reducing corrosion exist, most of them orientated in
one way or another toward slowing rates of corrosion. Cathodic protec-
tion is an anticorrosion technique widely used in ships and in buried or
submerged pipe work. This method seeks to reduce the rate of corro-
sion of the structure to be protected by joining it to “sacrificial” anodes.
In other words, the structure is joined to another metal (an anode) that
corrodes more readily, effectively diverting the tendency to corrode
away from the structure.
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4.2. FINAL GRAMMAR TEST

Complete the sentences below choosing the correct answer.

1. ... English?

a) You are, b) Are you, ¢) Are he

2.No,I...

a) amn’t, b) isn’t, ¢) am not

3. ... the students.

a) This is, b) That are, c) These are

4. 1 haven’t got ... cigarettes.

a) some, b) any, c) little

5.1... television now.

a) 1s watch, b) am watching, c) are
watching

6. ... you want a drink?

a) Does, b) Do, c) Are

7. They ... to this university eve-
ryday.

a) comes, b) come, c¢) are coming

8. Jane is the ... in the group.

a) most tall, b) tallest, c) taller

9.You ... see him tonight.

a) will, b) are, ¢) want

10.1... do my homework.

a) can to, b) must, c) need

11. The windows ... by the boy.

a) is broken, b) were broken,
c) did break

12. ... he has finished his work he
can go home.

a) Then, b) Until, ¢) As soon as

13. He ... us that he had been to
Paris.

a) said, b) told, c) saying

14. The station is too far away ... to.

a) to goes on foot, b) to walk,
c) for walking

15. The garage ...

a) is being rebuilt, b) was build-
ing, c) is rebuild

16. I’d like ... English.

a) perfecting my, b) to improve
my, ¢) to can speak

17. Didn’t you ... play tennis?

a) used to, b) use to, ¢) have used to

18. My sister enjoyed ... the dinner.

a) cooking, b) to cook, c) is cooking

19. 1 was walking along the road
when the car ...

a) was crashing, b) crashed, c) had
crashed

20. Tomorrow you
England.

leaving

a) will be, b) can, c¢) are going to
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21. By five o’clock he
chester.

... Man-

f) has arrived, b) is arriving,
c¢) will have reached

22. These machines ...

a) need regulating, b) need to reg-
ulate, ¢) need to be regulating

23. Don’t forget ... me a newspa-
per, John.

a) buying, b) that you buy, ¢) to
buy

24. Whenever there was a visitor,
the dog ... to the door.

a) will run, b) would run, c) was
running

25. He is an engineer in ...

a) the woodworking industry,
b) woodworking industry, ¢) wood-
working industries

26. Although my brother ... in the
team, we still lost.

a) is playing, b) played, c¢) had
played

27. He advised me ... the doctor.

a) to see, b) seeing, c) see

28. He didn’t come last night. I
wish that he ...

a) had, b) did, c) was

29. My groupmate has been in
hospital. I wonder how he ...

a) 1s getting on, b) gets on, ¢) is
getting away

30. ... the leg, he couldn’t move
fast.

a) Having broken, b) Broken,
c) Breaking
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Komnerorepnas Bepctka O. I1. Ilpuxoovko
Koppexkrop O. I1. Ilpuxoodvko

[Tonnucano B meuats 11.05.2018. dopmat 60x84 Yie.
bymara odcernas. 'apaurypa Taiimc. [ledats pusorpadudeckas.
Ven. neu. n. 5,2. Yu.-u3xa. 1. 5.4.

Tupax 200 5k3. 3aka3

Wznarens u nonurpaduueckoe UCIIOTHEHUE:

YO «benopycckuil rocy1apcTBEHHbIM TEXHOJIOTHYECKUI YHUBEPCUTET.
CBHUAETENBCTBO O TOCYAAPCTBEHHON perucTpaluy U3aaTeds,
M3TOTOBUTES, PACIIPOCTPAHUTENIS NIE€YATHBIX U3JAHUN
Ne 1/227 o1 20.03.2014.

V. Ceepmiosa, 13a, 220006, r. MuHck.
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