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PREFACE

The present manual is intended as a practical aid for the chemistry students with a
very diverse level of English and designed to meet the needs of the course “Profession-
oriented English language study” at the Faculty of Chemistry.

The purpose of this book is to systematize and enrich the vocabulary of the students
on the themes of chemistry and to encourage them to learn new terminology.

The manual contains 8 modules with profession oriented texts for reading and
discussion and a lot of lexico-grammatical and communicative exercises that can help the
students to learn special vocabulary. The learner will find a large number of chemical
terms and notions in each module of the manual.

Grammar is included with the aim of demonstrating and explaining grammatical rules
by means of examples taken directly from the texts. For the more advanced students,
grammatical exercises in this material can serve for revision while the beginners might
need more supplementary materials.

The material of the manual can be used not only by the students of the chemical
faculty but it can also serve as a source of educational and practical information for the
students of the related specialities and chemical experts who are interested in improving

their knowledge of profession-oriented English.



MODULE 1. WHAT IS CHEMISTRY?

Part 1. Text. Chemistry as a Branch of Science

Task 1. Before reading the text discuss the following questions:

1. Why did you choose to study at the faculty of chemistry at Lesia Ukrainka East
European National University?

2. How much do you know chemistry? Can you define it?

3. What is interesting about chemistry for you?

4. What was your first encounter with chemistry?

5. Do you remember your first chemical experiment?

Task 2. Find the proununciation of the new words from the text in a dictionary and

learn them:
property — eracmueicme alkali — nye
substance — peuosuna oxide — oxcuo (oxuc)
primary — ocrnoémuii solution — po3uun
to define — susnauamu hypothesis — npunywenns
molecule —wonexyna hydrogen — sooens
to abandon — siomosrsamucs synthesis — cunmes
voltaic — canveaniunui simultaneously — oownouacro
cell — enemenm triumph — mpiymeg
to equilibrate — ypisnosascysamu collaboration — cniepobimuuymeo
constituent — ckradosuii inert — inepmuuii

The simplest and shortest definition of chemistry is "scientific study of matter, its
properties, and interactions with other matter and with energy”. An important point to
remember is that chemistry is a science, which means its procedures are systematic and
reproducible and its hypotheses are tested using the scientific method. Chemists,
scientists who study chemistry, examine the properties and composition of matter and the
interactions between substances. Chemistry is closely related to physics and to biology.
As is true for other sciences, mathematics is an essential tool for the study of chemistry.
Chemistry is a branch of science concerned with the properties, composition, and
structure of substances and the changes they undergo when they combine or react under
specified conditions. Chemistry can be divided into branches according to either the
substances studied or the types of study conducted. There are more than 30 different

branches of chemistry.



The primary division of the first type is between inorganic and organic chemistry.
Divisions of the second type are physical and analytical chemistry. The original
distinction between organic and inorganic chemistry arose as chemists gradually realized
that compounds of biological origin were quiet different in their general properties from
those of mineral origin; organic chemistry was defined as the study of substances
produced by living organisms. However, when it was discovered in the 19" century that
organic molecules can be produced artificially in the laboratory, this definition had to be
abandoned. Organic chemistry is most simply defined as the study of the compounds of
carbon. Inorganic chemistry deals with the study of materials not derived from living
organisms. However it now includes all substances other than the hydrocarbons and their
derivatives.

Physical chemistry is concerned with the physical properties of materials, such as
their electrical and magnetic behavior and their interaction with electromagnetic fields.
Subcategories within physical chemistry are thermochemistry, electrochemistry and
chemical kinetics. Thermochemistry is the investigation of the changes in energy and
entropy that occur during chemical reactions and phase transformations. Electrochemistry
concerns the effects of electricity on chemical changes and interconversions of electric and
chemical energy such as that in a voltaic cell. Electrolysis may be an example of it.
Chemical kinetics is concerned with the details of chemical reactions and of how
equilibrium is reached between the products and reactants.

Analytical chemistry is a collection of techniques that allows exact laboratory
determination of the composition of a given sample of material. In qualitative analysis, all
the atoms and molecules present are identified, with particular attention to trace elements.
In quantitative analysis, the exact weight of each constituent is obtained as well.

Synthetic chemistry deals with the methods by which complex bodies may be built
from simpler substances. The so-called polymers are a new type of material. It is the
product of organic synthesis. These materials possess truly remarkable properties which in
some respect are similar to the properties of natural metals. Sometimes synthetic plastics
combined with natural elements might have even more valuable properties than natural

ones have.



Electrochemical theories of chemical combinations were developed by Humphry
Davy and J. J. Berzelius. Davy discovered the alkali metals by passing an electric current
through their molten oxides. Michael Faraday discovered that a definite quantity of charge
must flow in order to deposit a given weight of material in solution. Amedeo Avogadro
introduced the hypothesis that equal volumes of gases at the same pressure and
temperature contain the same number of molecules. William Prout suggested that all
elements are composed of hydrogen atoms. Organic chemistry developed extensively in
the 19" century prompted in part by Friedrich Wohler’s synthesis of urea (1828), which
disproved the belief that only living organisms could produce organic molecules.

The periodic table of the elements is the culmination of a long effort to find regular,
systematic properties among the elements. Periodic laws were put forward almost
simultaneously and independently by J.L. Meyer in Germany and D.l. Mendeleev in
Russia (1869). An early triumph of the new theory was the discovery of new elements that
fit the empty spaces in the table. William Ramsay’s discovery, in collaboration with Lord
Rayleigh, of argon and other inert gases in the atmosphere extended the periodic table. At
the end of the 19" century the discovery of the electron by J.J. Thomson and of
radioactivity by A.E. Becquerel revealed close connection between chemistry and physics.

(moBTOp c.4) An important point to remember is that chemistry is a science, which
means its procedures are systematic and reproducible and its hypotheses are tested using
the scientific method. Chemists, scientists who study chemistry, examine the properties
and composition of matter and the interactions between substances. Chemistry is closely
related to physics and to biology. As is true for other sciences, mathematics is an essential
tool for the study of chemistry.

Task 3. Answer the questions on the text:

1. How many meanings of the word chemistry are mentioned in the text?

2. Which definition of chemistry is the clearest for you?

3. Which branches of science are, according to the text, closely related to chemistry?
Do you agree?

4. Why, according to the text, is chemistry a science? What criteria are mentioned?


http://chemistry.about.com/library/weekly/aa072902a.htm

5. Do you think that mathematics is an essential tool for the study of chemistry, as the
text says? Do you as the students of chemistry need to study mathematics?

6. How many different branches of chemistry are there?

7. What does inorganic chemistry deal with?

8. What does organic chemistry deal with?

9. What is the subject of electrochemistry?

10. What methods does synthetic chemistry deal with?
Task 4. Find synonyms to the words in bold from the text:

similar, qualities, to invent, research, precise, difference, vacant, certain.

Task 5. Translate the derivative words and define the ways of word formation:

period — periodic, to arrange — arrangement,
system — systematic, to exist — existence,
peculiar — peculiarity, to predict — prediction,
similar — similarity, to discover — discovery,
chemical — chemistry — chemist, to know — knowledge,
to depend — dependent — dependence, to contain — container,
to define — definite — definition, important — importance.

Part 2. Text. Alchemy

Task 6. Read the text and give Ukrainian equivalents of the expressions in italics
from the text.

Alchemy in the Middle Ages was a mixture of science, philosophy and mysticism. At
the heart of medieval alchemy was the idea that all matter was composed of four
elements: earth, air, fire and water. With the right combination of elements, any substance
on earth might be formed. This included precious metals as well as elixirs to cure disease
and prolong life. Alchemists believed that the "transmutation" of one substance into
another was possible; thus we have the cliche of medieval alchemists seeking to "turn
lead into gold".

Goals:



» To find the "philosopher's stone," an elusive substance that was believed to make
possible the creation of an elixir of immortality and the transmutation of common
substances into gold.

* In the later Middle Ages, to use alchemy as a tool in the advancement of medicine.

Achievements:

» Medieval alchemists produced hydrochloric acid, nitric acid, potash and sodium
carbonate.

» They were able to identify the elements arsenic, antimony, and bismuth.

 Through their experiments, medieval alchemists invented and developed laboratory
devices and procedures that are, in modified form, still used today.

* The practice of alchemy laid the foundation for the development of chemistry as a
scientific discipline.

There were often many symbols for an element. For a time, the astronomical symbols
of the planets were used to denote the elements. However, as alchemists came to be
persecuted, particularly in medieval times, secret symbols were invented. This led to a
great deal of confusion, so you will find some overlap of symbols. The symbols were in

common use through the 17th century; some are still in use today.

Task 7. Find the meaning and pronunciation of the words in bold in a dictionary and
write down all the chemical terms from the text into your vocabulary.

Task 8. Answer the questions on the text:

. What is alchemy?

. What is the difference between alchemy and modern science?

. Have you ever read a book or seen a film that dealt with alchemy?

. Are there any famous alchemists you know?

. Were the goals of alchemy achieved?

. What are the goals of modern chemistry?

~N oo o1~ W DN P

. What was the meaning of the word “element” in the Middle Ages? Is it different
now?

8. What symbols do we use for elements today?



Task 9. Look at the symbols above that alchemists used. Can you guess which
elements they symbolize? One element can have several symbols.

AV A ¢ e C 4
TR L IO Xt

copper tin  mercury gold silver air earth fire iron salt

Task 10. Write a short report for your groupmates explaining the difference between
alchemy and modern science. When writing reports follow the standart
format:

1) title; 2) purpose; 3) short paragraphs giving facts; 4) opinions/comments; 5) conclusion.

Part 3. Text. The Greatest Chemist of the World

Task 11. Read the text and find the meaning and proununciation of the following
words and expressions in a dictionary:

outstanding to commemorate
law diverse

nuclear charges selflessly
contribution to devote to

to predict varied

fission extraction
artificially investigation

Modern chemical science is based on the achievements of such an outstanding
scientist as D. I. Mendeleyev. The name of Dmitry Ivanovich Mendeleyev is inseparably
associated in everyone's mind with one of the fundamental scientific laws — the law of
periodicity of chemical elements and the Periodic System based on this law. His greatest
discovery the Periodic Law is one of the corner stones of modern chemical theory. It can
be simply stated as follows: the properties of the elements are a periodic function of the

nuclear charges of their atoms. The Periodic System of chemical elements that was



published in 1869 has long since been rightfully placed among the greatest history-making
contributions to the study of nature.

It allowed the existence of yet undiscovered elements to be predicted in advance.
Many outstanding researchers owe to it, to a considerable degree, the ideas of their
experiments, calculations, hypotheses and theories. Take the English scientist Frederick
Soddy and Henry Moseley, for instance, who found the regularities of radioactive
transformations. Or the New Zealander Ernest Rutheford and the Dane Niels Bohr, who
“designed” the famous planetary model of atom. Or the German Otto Hahn, who
discovered the fission of the uranium nucleus. Or the American Glenn Seaborg who led a
group of researchers that obtained, in laboratory conditions, a number of elements,
including mendelevium.

Mendelevium, one of the transuranium elements (Ne 101), which has been artificially
produced, was named in honour of the greatest Russian scientist, as Seaborg himself
stressed, not only because Mendeleyev laid the foundation of the modern science of atoms,
but also because he drew a special attention to uranium (Ne 92), which at the time has
closed his periodic table. The once “final” uranium was followed by a long train of
transuraniums.

The Joint Nuclear Research Institute — the international research center in Dubna (not
far from Moscow) — has a laboratory which has become the cradle of many transuraniums.
They include joliotium (Ne 102), rutherfordium (Ne 103), kurchatovium (Ne 104) and
nielsbohrium (Ne 105), names by which the scientists commemorated the great physicists,
from Rutherford and Bohr to Frederick Joliot Curie and Igor Kurchatov.

“The greatest chemist of the world” — this is Mendeleyev’s fame among the people
following his footsteps. Yes, he, the founder of modern chemistry and, to a larger degree,
of modern physics, considered physical chemistry his main subject, while he successfully
dealt with problems in many diverse areas, from mathematics and astronomy to
meteorology, from philosophy to economics, from technology to arts.

Mendeleyev selflessly devoted himself to nature exploring. He also devoted much of
his efforts to teaching, to the rearing of a new scientific generation, to the spread of

knowledge and to the improvement of the educational system. Finally, he concentrated
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much of his attention on the deep processing of oil. He laid the foundation of
petrochemistry.
These are only a few aspects of his varied activities.

Task 12. Answer the questions on the text:

1. What is the greatest Mendeleyev’s contribution to science?

2. What can the Periodic Law be simply stated?

3. Which scientists can owe their ideas to Mendeleyev’s law of periodicity of chemical
elements?

4. What is interesting about such a transuranium element as mendelevium?

5. What are the most important aspects of Mendeleyev’s varied activities?

Task 13. Insert prepositions if necessary. If you are not sure that it is the required
preposition, check it in a dictionary :

D. I. Mendeleyev, the great Russian scientist, was born ... Tobolsk, Siberia, ... 1834,
... the age of sixteen he entered the Institute ... Pedagogy ... St. Petersburg, from which he
graduated ... 1855. Two years later he presented his thesis ... the degree ... Master ...
science ... chemistry and ... some years abroad he was given his Doctor's degree. ...1856
he worked as a professor of the University ... St. Petersburg where he gave a course ...
lectures ... theoretical, organic and technological chemistry. He was warmly loved ... his
students ... the University.

Mendeleyev's greatest discovery was the Periodic Law, which was published ...
1869. Mendeleyev was interested not only... chemistry. He made great contributions ... the
studying ... petroleum extraction and aeronautics. He was greatly interested ... shipbuilding
and investigation of the Polar regions. Once Mendeleyev ascended all ... himself ... a
balloon to watch a solar eclipse. He put ... the idea ... an investigation ... the upper layers
... the atmosphere which he called the great weather laboratory. Mendeleyev was a great
patriot. He looked ... work as man's duty and calling. The Russian people are justly proud
... their great son, the genius ... science Dmytro Mendeleyev.

Task 14. Find the following words and expressions in the text in Task 11 and
translate the following sentences:

BHECOK B HayKy, WTH YUIMUCH CIIIAMU,
nependayaTi, YBIYHIOBATH,

11



3aKJIaJJaTH OCHOBH, MaTH CIIPaBy 3,

PUBEPTATH yBary, 0€3KOpUCTUBUH,

MPUCBATUTHU ceOE YOMYCh, 3YCHJILISL.

1. CyuacHa ximisi 3poOuiia BeIM4e3HUI KPOK BIEepe]] MOPIBHIHO 3 XIMIEI0 MUHYJIOTO
CTOJITTA.

2. Benuue3Huit BHECOK y PO3BUTOK BITYM3HSHOI XiMii 3pOOMIM Taki BY€HI, fK
Muxkomna 3inin, Onexcanap bytnepos, Mukona bekeTos 1 6araTo iHIITHX.

3. be3 Ximii HEeMOXXJIMBO YSIBUTH COO1 JKUTTS Cy4aCHOTO CYCIHiIbCTBA.

4. YKpalHCBhKI XIMIKH CIPSIMOBYIOTh Oarato 3yCuiib Y HAyKOBO-TEXHIYHUI ITPOTpEC.

5. OcHOBM cCydacHOi XiMii 1, 3HAYHOK MIpOI, CcydacHOi (I3UKH 3aKJiaB
J1. I. Menpenees.
Task 15. Make up a dialogue about chemistry and the outstanding chemists and

dramatize it with a partner.

Part 4. GRAMMAR: Singular and Plural of Nouns

RULE: Some words which retain their original Greek and Latin forms make their
plurals according to the rules of Greek and Latin with English pronunciation.
singular ending plural ending
Latin words: alga algae
radius radii
Exception: corpus corpora
curriculum curricula
Greek words: synthesis syntheses
hypothesis hypotheses
phenomenon phenomena
criterion criteria
Some of these words have double plural form:
formula formulae or formulas
Some words follow the English rules: dogma dogmas

Exercise 1. Change the following sentences from plural to singular.
1. What criteria did the scientists use?
2. The formulas represent the molecular structures of the substances.
3. The investigated phenomena are not frequent.
4. The analyses of the results did not prove his hypotheses.
5. Electrolysis is used for purifying certain metals.
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Exercise 2. Find the nouns related to chemistry in any direction of the diagram.
Then check the plural of these nouns in a dictionary and write them down.

Wil U\ |Y E U S E R P M| H H
S R Z E B E | A K E| R | G E K
X K| D]|R ) I L T | D| M| A| X | O
E I F P A | R | T I C L E S P |
C | M L L D|O| O|H H I T S E L
N Al G K| N E N A Q|A] AR D
A B S D|O | M| O E R|lU| L M I P
T I K| A I E T B G I E R | M| U
S | M| B C L c|C|O E D | S B E T
B E | A|A L K| A L I V| S J N | V
U L | A | B S G E E B | N E L T K
S T S| A|E F R | O P K|V | R|O |

Exercise 3. Write the plural form of the words in italics.

1. Even the best psychiatrists sometimes make mistakes in their diagnosis and
treatment.

2. Nuclear energy is produced using the heat generated by splitting the nucleus of
atoms of certain elements.

3. Atoms emit or absorb quantum of equal energy.

4. Chemical equilibrium may be classified into two groups, namely homogenous and
heterogenous equilibrium.

5. After analyzing the datum, they were able to draw conclusions.
Exercise 4. Define which nouns are in Plural and which ones are in Singular:

Datum, radius, nuclei, phenomena, bases, analysis, libraries, phenomenon, basis,
nucleus, data, radii, library, analyses.

Exercise 5. Some English words look like plural but are used with a verb in singular.
Can you think of any examples?

e.g.: Mathematics is an essential tool for studying other sciences.
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MODULE 2. FUNDAMENTAL CONCEPTS OF CHEMISTRY

Part 1. Text. Chemistry Basics

Task 1. Read the text and find the meaning and pronunciation of the following words
in a dictionary:

an atom atomic number a chemical
a particle anion ionic

a proton an isotope a neutron
a nucleus nuclei to bond

a molecule molecular neutral

an electron electrical charge magnitude

As we said, chemistry is the study of matter and the interactions between different
types of matter and energy. The fundamental building block of matter is the atom. An
atom consists of three main parts: protons, neutrons, and electrons. Protons have a positive
electrical charge. Neutrons have no electrical charge. Electrons have a negative electrical
charge. Protons and neutrons are found together in what is called the nucleus of the atom.
Electrons circle around nucleus.

Chemical reactions involve interactions between the electrons of one atom and the
electrons of another atom. Atoms which have different amounts of electrons and protons
have a positive or negative electrical charge and are called ions. When atoms bond
together, they can make larger building blocks of matter called molecules.

All matter consists of particles called atoms. Here are some useful facts about atoms:

» Atoms cannot be divided using chemicals. They do consist of parts, which include
protons, neutrons, and electrons, but an atom is a basic chemical building block of matter.

* Each electron has a negative electrical charge.

 Each proton has a positive electrical charge. The charge of a proton and an electron
are equal in magnitude, yet opposite in sign. Electrons and protons are electrically
attracted to each other.

 Each neutron is electrically neutral. In other words, neutrons do not have a charge

and are not electrically attracted to either electrons or protons.
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* Protons and neutrons are about the same size as each other and are much larger than
electrons.

e The mass of a proton is essentially the same as that of a neutron. The mass of a
proton is 1840 times greater than the mass of an electron.

e The nucleus of an atom contains protons and neutrons. The nucleus carries a
positive electrical charge.

* Electrons move around outside the nucleus.

» Almost all of the mass of an atom is in its nucleus; almost all of the volume of an
atom is occupied by electrons.

» The number of protons (also known as its atomic number) determines the element.
Varying the number of neutrons results in isotopes. Varying the number of electrons
results in ions. Isotopes and ions of an atom with a constant number of protons are all
variations of a single element.

e The particles within an atom are bound together by powerful forces. In general,
electrons are easier to add or remove from an atom than a proton or neutron. Chemical
reactions largely involve atoms or groups of atoms and the interactions between their
electrons.

Task 2. Make opposites of the words written in bold above.

Task 3. Read the text and fill in the gaps with the expressions from the box in
appropriate forms. Use each expression only once.

chemical formula, chemical equation, proton, neutron, element,
electron, atomic nucleus, molecule, cation, anion, ion,
chemical compound, chemical reaction, chemical bonds, atomic number

An atom is a collection of matter consisting of a positively charged core
(the .ot e, ) which contains ................ and ... and which maintains
a number of electrons to balance the positive charge in the nucleus. The atom is also the
smallest portion into which an ............... can be divided and still retain its properties,
made up of a dense, positively charged nucleus surrounded by a system of .................

The most basic chemical substances are the chemical elements. They are building

blocks of all other substances. An element is a class of atoms which have the same number
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of protons in the nucleus. This number is known asthe ................ coooeeeeinen. of the element.
For example, all atoms with 6 protons in their nuclei are atoms of the chemical element
carbon, and all atoms with 92 protons in their nuclei are atoms of the element uranium.
Each chemical element is made up of only one kind of atom. The atoms of one element
differ from those of all other elements. Chemists use letters of the alphabet as symbols for
the elements. In total, 117 elements have been observed as of 2007, of which 94 occur
naturally on Earth. Others have been produced artificially.

An ... Is an atom or a molecule that has lost or gained one or more electrons.
Positively charged ................ (e.g. sodium cation Na+) and negatively charged ................
(e.g. chloride CI-) can form neutral salts (e.g. sodium chloride NaCl).

Electrical forces at the atomic level create ................ cocoeevernen, that join two or more
atoms together, forming ................. Some molecules consist of atoms of a single element.
Oxygen molecules, for example, are made up of two oxygen atoms. Chemists represent
the oxygen molecule O2. The 2 indicates the number of atoms in the molecule.

When atoms of two or more different elements bond together, they forma ................
................. Water is a compound made up of two hydrogen atoms and one oxygen atom.
The. s for a water molecule is H20.

Compounds are formed or broken down by means of ............. .o, All
chemical reactions involve the formation or destruction of chemical bonds. Chemists use
................................ to express what occurs in chemical reactions. Chemical equations
consist of chemical formulas and symbols that show the substances involved in chemical
change. For example, the equation

C+02 —— CO2
expresses the chemical change that occurs when one carbon atom reacts, or bonds, with
an oxygen molecule. The reaction produces one molecule of carbon dioxide, which has
the formula CO2.

Task 4. Find out the meaning and pronunciation of the chemical elements and
compounds in bold from the text of Task 3 in a dictionary and rewrite them
into your vocabulary.

Task 5. Make a plan of the text “Chemistry Basics”and retell its content.
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Part 2. The Atomic Theory.

Task 6. Read the text, rewrite the pronunciation of the following words from a
dictionary and memorize them:

to subdivide — niopozoinamu a solution — pozuun

to arrange — erawmosysamu a compound — cnoayka
to separate — sidodinamu, pozoinsmu stable — cmitikuii

a ratio — sionowenns, nponopyis equal — pisnuii

to grind (into power) — pozmepmu (8 nopoutok)

to obtain an image — ompumamu 306pasicenns

to perform experiments — nposooumu excnepumenmu
a fluorescent screen — ¢ryopecyenmmnuii expan

If we divide an element into small parts and then subdivide these parts into still
smaller ones, we will reach a stage at the end when it will be impossible to continue this
process of division.

A grain of sand can be broken into smaller pieces, then ground into powder, and still
the substance will be recognized as sand by its properties. If the process is continued far
enough, the simplest particle recognizable as sand will be obtained: a molecule. A
molecule of sand can be broken down into two simpler substances, the elements silicon
and oxygen. The molecule of sand consists of 3 atoms, one of silicon and two of oxygen.

Molecules and atoms are very small particles. With very powerful microscopes it is
now possible to obtain an image on a fluorescent screen or on a photographic plate which
shows how these particles are arranged. The diameter of an atom of hydrogen (the
simplest element) is about one ten thousand millionth of a meter. Water is the compound
consisting of hydrogen and oxygen and has twice as many hydrogen atoms as oxygen
atoms in a molecule: thus we write its formular as H20. If adrop of water (0.05 cm?) were
magnified up to the size of the earth, then each molecule of water would be nearly as big
as football.

However, the atom is not the limit of division. As science progressed, more and more
experiments were performed which the theory could not explain adequately. At the end of
the 19™ and at the beginning of the 20" century some important discoveries were made
which studied the existence of the electron and the proton. And at last in 1932 the neutron
was first discovered and described. These three subatomic particles are very important and
their properties are studied by scientists.
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The proton and the neutron have roughly the same mass, i. e. that of a hydrogen atom,
but the electron is much lighter. The proton and the electron have equal and opposite
electrical charges, that of the proton is positive whereas the neutron has no charge.

The neutrons and protons in an atom are in the central nucleus and this is therefore
positively charged. The atomic number of an atom of an element is the number of positive
charges on the nucleus, i. e. the number of protons. It is the most important property of an
element. The nucleus has practically all the mass of an atom but it is very small, being
about a thousand million millionth of a metre across. The electrons are in various energy
levels (orbits) around the nucleus. In an atom of an element there are as many electrons as
protons and hence as a whole the atom is neutral.

There are about 280 stable nuclides, combinations of neutrons and protons, with
electrons to balance the nuclear charge. Atoms of the same element differing in the
neutron content of their nuclei, and therefore in their masses, are called isotopes.
Isotopesare thus nuclides belonging to the same element. Isotopes are present in constant
proportions in most samples of elements, hence the average relative atomic mass is
constant.

Hydrogen consists mostly of the isotope having just one proton in the nucleus,
together with a small proportion of a second isotope having one proton and one neutron in
the nucleus, and a very small proportion of a third isotope having one proton and two
neutrons in the nucleus. Three quarters of the elements consist of several isotopes but only
in the case of hydrogen they have separate names and symbols: the first isotope is protium
(“hydrogen”), the secondis deuterium (“heavy hydrogen”) and the third, a radioactive one,
IS tritium.

In many compounds, particularly those of carbon, the ratio of the numbers of atoms
that have combined, is not simple. Many of these compounds have important electrical
properties as semiconductor devices, e. g. transistors and thermistors.

Task 7. Answer the questions on the text:
1. What does the division of an element lead to?
2. What do we call the smallest particle of matter?

3. How many atoms does the molecule of sand consist of?
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. What is the diameter of an atom of hydrogen?

. Is the atom the smallest particle of matter?

4
5
6. When was the neutron discovered?
7. What are the characteristics of the proton, the electron and the neutron?
8. Which is the most important property of an element?
9. What are nuclides?
10. Which compounds have important electrical properties?

Task 8. Complete the following paragraph with appropriate prepositions:

To arrive at the electron configurations ..... atoms, you must know the order ..... which
the different sublevels are filled. Electrons enter available sublevels ..... order of their
increasing energy. A sublevel is filled or half-filled before the next sublevel is entered. For
example, the s sublevel can only hold two electrons, so the 1s is filled at helium (1s%). The
p sublevel can hold six electrons, the d sublevel can hold 10 electrons, and the f sublevel
can hold 14 electrons. Common shorthand notation is to refer ..... the noble gas core, rather
than write out the entire configuration. For example, the configuration ..... magnesium
could be written [Ne]3s?, rather ........ writing out 1s°25°2p°3s®.

Task 9. Explain “the planetary model of atom”.
Task 10. Make up a dialogue about the most important points in chemistry and
act it out with a partner for someone who has never met chemistry before.
Part 3. Text. Compound
Task 11. Read the text and try to guess the meaning of the following words in bold:

Compound in chemistry is a substance composed of atoms of two or more elements
in chemical combination, occurring in fixed, definite proportion and arranged in a fixed,
definite structure. A compound has unique properties that are distinct from the properties
of its elemental constituents and of all other compounds. One familiar chemical
compound is water, a liquid that is nonflammable and does not support combustion. It is
composed of two elements: hydrogen, an extremely flammable gas; and oxygen, a gas
that supports combustion. A compound differs from a mixture in that the components of a
mixture retain their own properties and may be present in many different proportions. The

components of a mixture are not chemically combined; they can be separated by physical
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means. A mixture of hydrogen and oxygen gases is still a gas and can be separated by
physical methods. If the mixture is ignited, however, the two gases undergo a rapid
chemical combination to form water. Although the hydrogen and oxygen can occur in any
proportion in a mixture of gases, they are always combined in the exact proportion of two
atoms of hydrogen to one atom of oxygen when combined in the compound water.
Another familiar compound is sodium chloride (common salt). It is composed of the
silvery metal sodium and the greenish poisonous gas chlorine combined in the proportion
of one atom of sodium to one atom of chlorine. Water is a molecular compound; it is made
up of electrically neutral molecules, each containing a fixed number of atoms. Sodium
chloride is an ionic compound; it is made up of electrically charged ions that are present
in fixed proportions and are arranged in a regular, geometric pattern (called crystalline
structure) but are not grouped into molecules. The atoms in a compound are held together
by chemical bonding.

A compound is often represented by its chemical formula. The formula weight of a
compound can be determined from its formula. The molecular weight of a molecular
compound can be determined from its molecular formula. Two or more distinct
compounds that have the same molecular formula but different properties are called
isomers. Compounds are formed from simpler substances by chemical reactions.

Task 12. Answer the questions:
1. What is a compound?
2. What are the properties of a compound?
3. What is a difference between a compound and a mixture?
4. What are the familiar examples of a compound?
5. What is a compound represented by?
Task 13. Make a plan of the text “Compound” and retell it.
Task 14. Translate the following sentences paying attention at the words in bold:

1. There exist at least two modifications of sulphur.

2. This mixture consists of at least three constituents.

3. Nitrogen and oxygen are both necessary for breathing.

4. Hydrogen peroxide acts both as an oxidizing and as reducing agent.
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5. According to the law of conservation of matter, it can neither be created nor
destroyed.

Task 15. Summarize the basic facts about chemistry in the form of the report.

Part 4. GRAMMAR: Word Formation

nouns -er, -or, ~-ing, -ion, -ness, -ity
We can form with  SUFFIXES
adjectives -ful, -less, -ous, -al, -ive
verbs -ify, -ise/-ize

bi-, mono-, multi-, poly-, dis-, in-, un-
We can form words with PREFIXES
de-, over-, ultra-, super-, re-, mis-

Exercise 1. Combine the words in brackets with suitable SUFFIXES to complete the
sentences. Choose from the following suffixes:

-er, -or, -ing, -ion, -ness, -ity

LA . (boil) is a closed vessel in which water or other fluid is heated.

2. e (compress) is the reduction in size of data in order to save space or
transmission time.

3. In chemistry, the ................. (dense) of many substances is compared to the ............

(dense) of water.

Ao oo, (transmit) is the act of passing something on.
5. Combustion process is also called ................. (heat).
B. o (hard) is the characteristic of a solid material expressing its resistance to

permanent deformation.

-ful, -less, -ous, -al, -ive

1. ltcanbe................ (use) to write a summary of your argument first.

2. Metals containing iron are called ................ (ferrum).

3. You can ask him if you want to but it’s ........ (use). He doesn’t want to talk about it.
4. Hydrogen and oxygen are ................ (chemistry) elements.

5. If any material is ................ (conduct), it means it conducts electric current.

-ify, -ise/-ize

1. | think this plan is too complicated. You should (simple) it.
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2. There used to be some disputes between the 2 countries but recently they have

managed to (normal) their relations.
3. 1 hope you (real) that you are wrong.
4. When a liquid substance becomes solid, it (solid).

Exercise 2. Match the following PREFIXES with their meanings:
bi-, mono-, multi-, poly-, dis-, in-, mal-, un-, de-, over-, ultra-, super-, re-, mis-
number:
degree or size:
negativeness:
reverse:
repetition:

Exercise 3. Now match the following words with appropriate prefixes. Some words
can be combined with several prefixes.

.......... lingual ceuene.Xpected erene@tOMIC eerer..COMPOSE

......... advantage .........function .........nydrate AV To] [<1

......... accuracy o= (V] F:lg N { (013 SN \ V[

......... understand .........Charge N { (o)1) oo take
Exercise 4. Form words by means of PREFIXES with negative meanings un-, in-, il-,

im-, ir-:

organic — possible — digestible —

soluble — regular — effective —

happy — legal — saturated —
Exercise 5. Find in a dictionary words of different parts of speech with the same root:

Verb Adjectives Noun Adverb

todigest— digest  , digest ., digest _ ;

to taste— tast ,tast _ , , taste_;

to saturate — saturate_, saturate_;

to connect — connect_ _ _, connect_ _ _;

to act — act_ act ,act_ _ _,act_ ;

to create — creat creat _ creat ;

to differ — differ_
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MODULE 3. PERIODIC TABLE OF ELEMENTS

Part 1. Periodic Law.

Task 1. Read the text, rewrite the pronunciation of the following words from a
dictionary and memorize them:

recurrence — nogepHemis, no6MmopeHHsl
to identify — omomooicniosamu

octive — oxmasa

to device — sunaxooumu

to predict — nposiwamu, nepeodbauamu
discrepancy — sionosionicme

reliable — naoitinui

Periodic Law is a statement of a periodic recurrence of chemical and physical
properties of the elements when the elements are arranged in order of increasing atomic
number. The atomic number is the number of positive charges, or protons, contained in the
atomic nucleus or, equivalently, the number of negative charges, or electrons, outside the
nucleus in a neutral atom. Such an arrangement in the form of a table in which the
groupings of elements having similar properties are easily identified is called the periodic
system or the periodic table. The periodic law can be explained on the basis of the
electronic structure of the atom, which is believed to be the main factor underlying the
chemical properties and many of the physical properties of the elements. In turn, the
electronic structures of atoms have been successfully accounted for by the quantum
theory.

D. I. Mendeleev was the first to state the periodic law close to its present form. He
proposed in 1869 that the properties of elements are periodic functions of the atomic
weight and grouped the elements accordingly in a periodic system. The Periodic system is
of great importance for modern science.

Before the work of Mendeleev, however, a number of chemists had noticed certain
relationships between the properties of elements as their atomic weight. In 1829 J.W.
Dobereiner stated that there existed some three-element group, or triads, in which the
atomic weight of the middle element was the average of the other two and the properties of
this element lay between those of the other two. For example, calcium, strontium, and

barium form a triad; lithium, sodium, and potassium, another.
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The English chemist J.A. Newlands found (1863-1865) that if the elements are listed
according to atomic weight starting with the second, the 8" element following any given
element has similar chemical properties, and so does the 16™. This became known as the
law of octaves. About the same time, A. E. de Chancourtois arranged the elements
according to increasing atomic weight in the form of a vertical helix with eight elements
in a turn, so that elements having similar properties fell along vertical lines. Mendeleyev’s
system came a few years later. Working independently and not aware of Mendeleyev’s
work, Lothar Meyer arrived at a similar system, publishing the results about a year after
Mendeleyev’s. When Mendeleyev devised his periodic table a number of positions could
not be fitted by any of the known elements. Mendeleev suggested that these empty spaces
represented undiscovered elements and by means of his system accurately predicted their
general properties and atomic weights. Those vacant spaces led Mendeleyev to predict the
existence of six undiscovered elements (scandium, gallium, germanium, polonium, etc.).
He predicted not only the existence of these elements but their physical and chemical
properties as well. Mendeleyev’s Periodic Law was the beginning of a new era in the
history of chemistry.

In spite of its great success, his system had some discrepancies. Arranged strictly
according to atomic weight, not all elements fell into their proper groups. Better
arrangement could be made if the positions of certain neighboring couples were
interchanged. For example, to suit the chemical order of the table, the inert gas argon
should come before the chemically active metal potassium.

The work (1913-1914) of H. G. Moseley on the X-ray spectra of elements led to the
present form of the periodic law. He found that the wavelength of the X-radiation of
elements decreased with increasing atomic weight. However, the relationship was not a
strict one. He assigned a new set of numbers, called atomic numbers, to the elements he
had studied, so that there was a relation between the wavelength and the atomic number. It
was found that although the atomic number of an element is roughly half its atomic
weight, the atomic weight does not always increase with increasing atomic number. The
discrepancies occur just for those elements where Mendeleev’s law failed. Based on

atomic number, the periodic law now has no expectations. Although all the missing
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elements in the periodic table have been found (with the aid of the periodic table itself),
the table retains its usefulness to the chemist as a reliable check for disputed or uncertain
data concerning some of the known elements.
Task 2. Answer the questions:
1. Who invented the law of periodicity of chemical elements?
. How can the Periodic Law be defined?

. How can the Periodic Law be explained?

2

3

4. What other chemists tried to arrange the elements in the table?

5. What did Lothar Meyer invent?

6. What system did Mendeleyev suggest?

7. When do the discrepancies for the elements in the table occur?
8. What did H. G. Moseley assign?

Task 3. Translate the following words and define their suffixes:
period — periodic, system — systematic, similar — similarity,
chemical — chemistry — chemist, to discover — discovery,
to depend — dependent — dependence, to know —knowledge,
to define — definite — definition, important — importance,
to arrange — arrangement, to exist — existence.

Task 4. Fill in the blanks with the necessary words from the box:

| weights  properties (2) laws rows number elements states (2) |

1. A chemist is to know thoroughly the states of matter and the physical ..............
which govern the behaviour of matter in various .............. :

2. Considering all the .................. together we may see that there are certain
groups that have very similar chemical ..................... .

3. In the charts we can see that the elements are arranged in horizontal ........... of ten
in the order of increasing atomic ............ :

4. Matter can exist in the three physical .............. , hamely, solid, liquid or gaseous.

5. Because atoms are so very small their .............. must be extremely large.
Task 5. Translate into English:

1. Came /1. I. MenaeneeB nepimm BiIKPUB 3aKOH 3aJIKHOCTI BIACTUBOCTEN
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€JIEMEHTIB BiJI IX aTOMHOI MacH.

2. JlexinbKa BUTBHUX MICITh B TaOMUIll 3MycHiin MeHieneeBa epei0auynTi iCHyBaHHS
IIIECTH HEeBIAKPUTHX €JICMEHTIB.

3. MenzeneeB nepeadaynB HE TUIBKH ICHYBaHHS HEBIJIKPUTUX €JIEMEHTIB, ajleé TaKOX

iX (p13uuHI 1 XIMI4H1 BJACTUBOCTI.

4. VY IlepioguyHiii TaOIMIII CHUMBOJIM €JIEMEHTIB IMOJAIOTHCSA 3 IX aTOMHOIO Macol0.

5. Tlepiognunwmii 3akoH MeH€n€EBa CTaB MOYATKOM HOBOI €pH B ICTOPIi PO3BUTKY
X1MIi.

6. IlepioguuHa cucTeMa Ma€e BEJIMKE 3HAYCHHS IS CydacHOT HAyKH.

Part 2. Periodic Table

Task 6. Before reading the text about Periodic Table think how much you know
about the periodic table. Then read the text and explain the meaning of the
underlined words.

The most convenient presentation of the chemical elements is in the periodic table of

the chemical elements, which groups elements by atomic number. Due to its ingenious
arrangement, groups or columns, and periods, or rows of elements in the table either share
several chemical properties, or follow a certain trend in characteristics such as atomic
radius electronegativity, etc. Lists of the elements by name, by symbol, and by atomic
number are also available.

Dmitrii Mendeleyev was the first scientist to create a periodic table of the elements
similar to the one we use today. This table showed that when the elements were ordered by

increasing atomic weight, a pattern appeared where properties of the elements repeated

periodically. This periodic table is a chart that groups the elements according to their
similar properties.

Why do you think Mendeleyev made a periodic table? Many elements remained to be
discovered in Mendeleyev's time. The periodic table helped predict the properties of new
elements.

Compare the modern periodic table with Mendeleyev's table. What do you notice?
Mendeleyev's table didn't have very many elements, did it? He had question marks and

spaces between elements, where he predicted undiscovered elements would fit.
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Remember changing the number of protons changes the atomic number, which is the

number of the element. When you look at the modern periodic table, do you see any
skipped atomic numbers that would be undiscovered elements? New elements today aren't
discovered. They are made. You can still use the periodic table to predict the properties of
these new elements.

The periodic table helps predict some properties of the elements compared to each
other. Atom size decreases as you move from left to right across the table and increases as
you move down a column. Energy required to remove an electron from an atom increases
as you move from left to right and decreases as you move down a column. The ability to
form a chemical bond increases as you move from left to right and decreases as you move
down a column.

The most important difference between Mendeleyev's table and today's table is the
modern table is organized by increasing atomic number, not increasing atomic weight.
Why was the table changed? In 1914, Henry Moseley learned you could experimentally
determine the atomic numbers of elements. Before that, atomic numbers were just the
order of elements based on increasing atomic weight. Once atomic numbers had
significance, the periodic table was reorganized.

Elements in the periodic table are arranged in periods (rows) and groups (columns).
Atomic number increases as you move across a row or period.

Rows of elements are called periods. The period number of an element signifies the
highest unexcited energy level for an electron in that element. The number of elements in a
period increases as you move down the periodic table because there are more sublevels per
level as the energy level of the atom increases.

Columns of elements help define element groups. Elements within a group share
several common properties. Groups are elements which have the same outer electron
arrangement. The outer electrons are called valence electrons. Because they have the same
number of valence electrons, elements in a group share similar chemical properties. The
Roman numerals listed above each group are the usual number of valence electrons. For

example, a group VA element will have 5 valence electrons.
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There are two sets of groups. The group A elements are called the representative
elements. The group B elements are the nonrepresentative elements.

Each square on the periodic table gives information about an element. On many
printed periodic tables you can find an element's symbol, atomic number and atomic
weight.

Task 7. Answer the following questions:

Why was the Periodic Table created?

Can you compare the modern periodic table with Mendeleyev's table?
What is the difference between Mendeleyev's table and today's table?
What way are elements in the periodic table arranged?

What is on the Element key?

AR A o

Task 8. Translate the expressions in the box and use them to fill the gaps in the
text about the Periodic Table:

symbol, atomic weight, name, atomic number, group, row, alkali metals,
halogens, noble gases, lanthanides, actinides, alkaline earth metals

The most convenient presentation of the chemical elements is in the periodic table of
the chemical elements, which groups elements by .............. ............... Due to its
ingenious arrangement, columns, or .............. ,and .............. , Or periods, of elements
in the table either share several chemical properties, or follow a certain trend in
characteristics such as atomic radius, electronegativity, electron affinity, etc.

The main value of the periodic table is the ability to predict the chemical properties of
an element based on its location on the table. The properties vary differently when moving
vertically along the ....... of the table, than when moving horizontally along the ...........

The periodic table was first devised in 1869 by the Russian chemist Dmitri

Mendeleev. Mendeleev intended the table to illustrate recurring (“periodic"”) trends in the
properties of the elements. The layout of the table has been refined and extended over

time, as new elements have been discovered, and new theoretical models have been

developed to explain chemical behaviour. Various layouts are possible to emphasize
different aspects of behaviour; the most common forms, however, are still quite similar to

Mendeleev's original design.
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Task 9. a) What are the synonyms of the words in bold in Task 8? Use a dictionary.
ingenious —
location —
recurring —
to refine —
to emphasize —

b) Find the difference between the underlined words from the text. Are they
synonyms? Use a dictionary to help you.

to devise —
to discover —
to develop —
Task 10. Make up a dialogue about Periodic Table and act it out with a partner.

Part 3. Chemical Elements
Task 11. Read the text and answer the following questions:

1. How are elements classified?

2. Which elements are metals?

3. What are properties of metals?

4. Can you name any non-metals and metalloids (semi-metals)?

5. Do you know any of their typical properties and practical applications?

Elements are classified according to their properties. The major categories of
elements are the metals, nonmetals, and metalloids (semi-metals).

You see metals every day. Aluminium foil is a metal. Gold and silver are metals. If
someone asks you whether an element is a metal, metalloid, or non-metal and you don't
know the answer, guess that it's a metal.

Metals share some common properties. They are lustrous (shiny), malleable (can be
hammered), and are good conductors of heat and electricity. These properties result from
the ability to easily move the electrons in the outer shells of metal atoms.

Most elements are metals. There are so many metals, they are divided into groups:
alkali metals, alkaline earth metals, and transition metals. The transition metals can be

divided into smaller groups, such as the lanthanides and actinides.
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Task 12. Learn the words for chemical elements:

Aluminium  f@ljuv'mIniem/ Al kalium J' ke liem / K
Br. . | potassium  /pe' tesiem / K
i;:mnuun fa'lum mam / Al Lithium 7' 1x8iam / Li
Argentums /'axdzentem / Ag magnesium  /m&g'niiziem; Mg
siiver J/'erlvary Ag manganese  / MB[IEN1Z / Mn
Antimony  /'@ntrmeni/ Sb nitrogen fartraczen/ N
arsenic f'asentk / As Sodium /'saudiam/ Na
Astatine /'@stetiny At neon fnizn/ e
boron /'brron / B nickel, /'nrkl/ Ni
barium /'b&rrem/ Ba ckle ;

Bromine /'brevmiiny Br Oxygen / nksxdsen /

citboi /'kazben/ C phosphorus /' fosferas 7 p
g T /'kelsiem/ Ca plumbum /' £lambam/ Pb
Chlorine J'klorimy/ Cl lead /led/ Pb
Chromium  /'kreuvmiem/ Cr platinum /' pletmem /s Pt
copper /'koper / Cu Radium /' rrdiem / Ra
fluorine /' Tlverimy F :Eilf)lllllui\ﬁ: /'salfar / S
feramy /ferrem/ be dlicon  'srlrkeny i
i / ?Ien / 5 stannum /'stanam / Sn
hydrogen i/ haIdI‘Idsen f H én stmy Sn
helium /'hiiliem / He S /3u' ren iem; U
hydrargyrum /{]&I 'dr_‘n:dg Iram/ He wolsm /'wulfrem/ W
}"Ie.l-clu'y /.mxk Juri/ Hg —_— /' tagsten/ W
iodine flaTadimn/ I —_—" jzIgk/ 71

Task 13. Complete sentences with the verbs consist of, contain or include:

Example: The periodic table consists of rows and columns.
It contains elements.
Different elements include carbon, sulphur, hydrogen, oxygen etc.

1. The classic symptoms of exposure to toxic chemicals ................... headaches,

sorethroats, vomiting, etc.

2. The word’s trees ................... between 460-800 billion tones of carbon.

3. The local fauna ................... wolves, snakes and a wide range of unpleasant insects.
4. The graphs do not ................... information about the use of the cell.

5. Other greenhouse gasses ........... carbon dioxide, methane and chlorofluorocarbons.
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Task 14. Put the expressions from the box in Task 8 into correct places in the
Periodic Table.

Task 15. Be ready to speak on the topic “Periodic Table of Elements”.

Part 4. GRAMMAR: Modal Verbs

Rule Example

Modal verbs are used to express:

1) ability in the present (can/be able to), inthe | She can do computer graphics.
past (could or was /were able to); She is able to do computer graphics.

2) advice (should, ought, had better); Mark should get a new job.
He ought to read the jod ads.
He’d better apply for more than one

job.
3) necessity (must, have to, have got to, need); | You really must talk to your boss
Have to is used for all tenses and forms; about a pay rise.
4) possibility (may, could (something is You may find him in the laboratory.

possible, but you are not certain about it), might
(you are very doubtful and uncertain about it).

Exercise 1. Underline modal verbs in each sentence and translate the sentences:
1. Nitric acid may be used to oxidize hydrogen.

2. A chemist is to know thoroughly the states of matter and the physical laws which
govern the behaviour of matter in various states.

3. The Periodic Law can be simply stated as follows: The properties of the elements
are a periodic function of the nuclear charges of their atoms.

4. Because atoms are so very small their number must be extremely large.

5. Synthetic chemistry deals with the methods by which the complex bodies may be
built up from simpler substances.

6. According to the law of conservation, matter can neither be created nor destroyed.

7. The students must have studied the conditions of chemical changes of these
substances before starting their practical work.
Exercise 2. Write down the sentences in Past and Future Tenses and translate them:

1. In the chart we can see that the elements are arranged in horizontal rows of ten in
the order of increasing atomic weights.

2. We must use a catalyst to accelerate the reaction.
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3. We can remove all the impurities from water by the process called distillation.
4. The specialists must know the properties of the materials used for consruction.
Exercise 3. Write down the sentences in the interrogative forms:
1. All the laboratory vessels have to be carefully washed before doing experiments.
2. Electrolysis may be an example of electrochemistry.
3. Matter can exist in three physical states, namely, solid, liquid, or gaseous.
4. For concrete sand and stone must be proportioned and mixed.
5. Cement should be ground extremely.
Exercise 4. Replace modal worbs by another one with a similiar meaning if possible.
1. Students must make a great number of experiments to acquire good knowledge.
2. Heat can change the state of matter.
3. Metals may be subjected to physical and chemical changes.
4. Water must be decomposed to obtain oxygen.
5. You have to change the position of the device, its measurements are incorrect.
6. The device must have been tested under different temperature conditions.
7. The control work ought to have been done by our group well.

Exercise 5. Translate sentences with modal verbs, paying attention to Participle
constructions.

1. Studying the atomic weights of elements, Mendeleyev found that they could be
devided into nine groups.

2. Following the discoveries in the field of chemistry, we should mention some names
of the outstanding scientists.

3. Being soluble in water this substance can be obtained by the evaporating of the
water.

4. Our laboratory having been supplied with different new instruments, the students
could do their practical work there.

5. Considering all the elements together, we may see that there are certain groups that
have very similar chemical properties.

6. The satisfactory measurements having been obtained, scientists could finish their

research.
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MODULE 4. STATES OF MATTER

Part 1. Text. Four main states of matter.
Task 1. Read the following text. What is the meaning of the expressions in bold?

There are four main states of matter: solids, liquids, gases and plasmas. Each of
these states is also known as a phase. Elements and compounds can move from one phase
to another phase when special physical forces are present. One example of those forces is
temperature. The phase or state of matter can change when the temperature changes.
Generally, as the temperature rises, matter moves to a more active state.

Phase describes a physical state of matter. The key word to notice is physical. Things
only move from one phase to another by physical means. If energy is added (like
increasing the temperature or increasing pressure) or if energy is taken away (like
freezing something or decreasing pressure) you have created a physical change.

One compound or element can move from phase to phase, but still be the same
substance. You can see water vapor over a boiling pot of water. That vapor (or gas) can
condense and become a drop of water. If you put that drop in the freezer, it would
become a solid. No matter what phase it was in, it was always water. It always had the
same chemical properties. On the other hand, a chemical change would change the way
the water acted, eventually making it not water, but something completely new.

Task 2. What is a ‘phase transition’? Insert the terms from the box into the phase
transition scheme.

melting condensation deposition vaporization
ionization deionization sublimation freezing
// Plasma
Gas

N
.y
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Task 3. Choose the corrects answer:
1. What is the term used to describe the phase change as a liquid becomes a solid?
evaporation condensation freezing
2. What term is used to describe the phase change of a solid to a liquid?
freezing melting boiling
3. What is the term used to describe the phase change of a liquid to a gas?
boiling condensation melting
4. Of gases, liquids, and solids, what is the densest state of matter?
solids liquids gases plasmas
Task 4. Find the synonyms of the following expressions in the text.
phase of matter
rise of temperature
drop of temperature

Task 5. What is the meaning of the following words? Which changes of state do they
correspond with?

melting point boiling point freezing point

Part 2. Text. Gases.

Task 6. Read the text, rewrite the pronunciation of the new words from a
dictionary and learn them:

to collide — cmuxamucs POISONOUS — ompytiHuil
elbow-room — npocmip welding — zeapka, 36aprosamu
midge — mowxa, komap to sustain — niompumyeamu
liquid — piouna pneumonia — nnesmoHisi

to slide — cxoezamu nitrogen — azom

syphon — cugon chlorine — xzop

piston — nopwens to bleach — 6irumu, 3nebapenrosamu
valve — kranan dioxide — dsookuc

to evaporate — sunaposysamu fizzy — wunyuui

acetylene — ayemunen anaesthetic — snebonosanvruil
to soak — ramouysamu ammonia — amiax, Hawamup
pOrous — nopucmuii mixture — cymiw

0Xygen — kucemw methane — meman

The behaviour of a gas is easily enough understood if we remember what it is. A gas

IS a very scattered assembly of molecules moving as fast as bullets but not getting very far
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before they collide with each other. Each molecule has a good big free space round it: in
fact, a molecule of a gas has about a thousand times as much elbow-room as a molecule of
a liquid or a solid. Well, anyone can see that if this is a true picture of a gas, it must be very
light, because it is made up of very few molecules. Picture a swarm of midges in which
each midge was about two inches from the next and you will have a fair notion of the
amount of elbow-room in a gas. It follows from this that a gas will flow very easily, for the
molecules will not get in each other's way, nor will they greatly attract or repel each other.
For the latter reason, it should be easy to compress a gas: a solid or liquid is almost
incompressible because the repulsions of the electrical charges of which its atoms are made
up are far stronger than any forces we can apply. In the case of a gas, the molecules are
much too far from each other to repel each other. Of course, the idea of a gas as a swarm of
busy molecules is not much more than a hundred years old. Gases are so unlike any other
kind of matter that many centuries elapsed before people made up their minds that they
were matter at all.

One of the reasons why people before the eighteenth century knew hardly anything
about gases was that they are difficult to handle. You can put a solid in a basket or a basin,
you can pour a liquid into a jug, but a gas has to be handled in a special way. Suppose you
have a bottle full of it. As soon as you uncork it, the gas molecules begin to spread into the
air and the air molecules into the gas.

On the industrial scale, there are three favourite ways of storing gases. First, they are
stored in gasometers over water, or under a sliding piston or diaphragm.

Secondly, gases are stored in cylinders under pressures as high as 1,800 Ibs. per square
inch. This squeezes a lot of gas into a little space.

Thirdly, some gases can be made into liquids by compressing them, and these are sold
in strong glass syphons or iron cylinders. When the valve at the top of the syphon is
opened, the liquid evaporates and the gas rushes out. One gas, acetylene, explodes when it
is strongly compressed, so it is dissolved under moderate pressure in a liquid called
acetone, just as carbon dioxide is dissolved under pressure in water to make soda water.

When the cylinder of acetylene dissolved in acetone is opened, the acetylene comes
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bubbling out like the carbon dioxide from soda water. To prevent the acetone from being
spilt, it is soaked up in porous material.

The selling of gas is now a big industry, and at least eighteen different kinds can be
bought.

The great chemical works usually make their gases and use them on the spot. Oxygen
Is sold to engineers for welding with the oxyacetylene blowpipe, and to doctors for
sustaining pneumonia patients.

Nitrogen, which does not burn, is sold for filling electric lamps and some other
purposes. Hydrogen is sold for filling balloons and for various chemical purposes. Chlorine
the green poison gas is sold for bleaching and for making various chemicals. Carbon
dioxide is sold in cylinders for making fizzy drinks and soda-water, which are simply still
drinks or water into which this gas has been forced under pressure. Ethylene and ethyl
chloride are used as anaesthetics.

Acetylene is used for lighting. Liquefied ammonia (not the solution in water you buy
at the chemist's) is used for refrigerators, and so is liquefied sulphur dioxide. Argon
obtained from air is sold for filling electric light bulbs, and neon, a gas of which the air
contains only one part in 55,000, is extracted from it and is used to fill those brilliant neon
tubes which make the modern street so gay at night.

So there are at least thirteen familiar gases you can buy, packed in cylinders or
'syphons'. One more gas is familiar to us all, the coalgas, which is supplied to houses. This
is a mixture of half-a-dozen gases. It is mostly hydrogen and methane the gas which causes
explosions in coal mines, but it also contains the poisonous carbon monoxide and small
amounts of several other gases.

Task 7. Answer the questions about gases:
1. Give the definition of a gas.
2. What are the properties of gases?
3. What are the three ways of storing gases?
4. Can you name any gases?
5. Where are they used?

Task 8. Fill in the blanks with the necessary words:
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1. ... isusedin ...... for welding with the oxyacetylene blowpipe and in ............

for sustaining pneumonia patients.

2. In medicine .........and ............ are used as anaesthetics.
X R and ............. are used for refrigerators.
4. Fizzy drinks and soda-water are simply still drinks into which .............. is forced

under pressure.

5. . is used to fill the brilliant neon tubes which make the modern street so
amusing at night.

6. The gas which causes explosions in coal mines is .................

7. The green poison gas which is sold for bleaching and for making various chemicals
iscalled ............

8. is sold for filling electric lamps.
Task 9. Translate into English:

1. T'a3u He moI0H1 JI0 IHIIKUX BUIB MaTepli, IK HAMPUKIIAJ, P1IMHA YU TBEPJIE TLIO.

2. Ha BigmiHy BiJ TBEpJOTO TiJia UM PiIMHU, TA3U JETKO CTUCKYIOTHCS.

3. T'a3 nerkuii, ajie HOTO HEMOXKJIMBO BTPUMATH.

4. T'a3u 30epiraroThCsi y CreniaJbHUX EMKOCTSIX IT1Jl THCKOM.

5. Illonaitmentie 18 pi3HUX BHIIB ra3iB MOKHA KYTTHTH.

Task 10. Read the text about deuterium and heavy water without consulting a
dictionary and retell it:

Deuterium is sometimes called heavy hydrogen. It is an isotope of hydrogen and
makes up about one part in two hundred of that element. Normally found as a gas,
deuterium has chemical properties very similar to those of hydrogen. Because the nucleus
of a deuterium atom is roughly twice as heavy as the nucleus of a hydrogen atom, these
gases have different physical properties (density, boiling point, etc.) through which they
can be separated.

Heavy water is composed of deuterium and oxygen (rather than hydrogen and oxygen
as in ordinary water). It is present in ordinary water in very minute quantities. It resembles
ordinary water in appearance but it is rather more dense. It has a higher boiling-point and a

higher freezing-point than ordinary water. Heavy water is used as a moderator in the
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production of atomic energy. It produces a slowing-down of neutrons emmited as the result
of nuclear fission in an atomic pile.
Part 3. Water.

Task 11. Try to answer the questions about water before reading the text. Then write
down the information about the new words from a dictionary and learn them.

What is water?
What are the properties of water?
Can water be compressed?

What purposes is water necessary for?

a k~ wDd e

What forms of water can be found in nature?

Water is a chemical compound of oxygen and hydrogen, the latter gas forming two
thirds of its volume. It is the most abundant of all chemical compounds, five seventh of the
earth's surface being covered with water. As we know, water does not burn, on the
contrary, it is generally used for putting out the fire. Therefore it seems remarkable that the
two gases which it is composed of act in the opposite way: one of them - hydrogen - burns,
the second oxygen - making things burn much faster than air does. Hydrogen is the lightest
gas known, oxygen being slightly heavier than air.

Now, although these two gases, when taken separately, can be compressed into a
much smaller space by pressure, water is one of the most incompressible substances
known, the properties of a compound being unlike the properties of the elements of which
it is made. By means of hydraulic accumulators water can be subjected to a tremendous
pressure without appreciably reducing its volume.

But in spite of its resistance to compression, it has been calculated that at ocean depths
water is compressed to such an extent that the average sea level is 35.6 metres lower than it
would be if water were absolutely incompressible.

Water like air is never found quite pure in nature but contains various salts and
minerals in solution. Salt water being heavier, some things will float in it which would sink
in fresh water, hence it is easier to swim in salt water. When sea water freezes the salt

separates from it, ice being quite pure.
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The almost endless applications of water are such that without it all life would cease.
Water is necessary for the existence of man, animals and plants, every living thing
containing large amounts of water. Being a solvent of most substances it is indispensable in
chemistry and medicine. When used in engineering its great resistance to compression
enables it to transmit enormous power. When we drink water it is almost immediately
coursing through our system, the body being purified of poison which is carried off in
solution. When heated, water changes into an invisible gas; freezing it we get a solid block
of crystals. When evaporated it forms clouds from where it falls on the earth as rain or
snow, the soil absorbing the water which appears on the surface again in the form of
streams to begin a new cycle of evaporation. In its various changes it is indestructible
disappearing only to appear again in another form. It goes round and round, the total
amount of water on the earth never changing.

Task 12. Read the fact file and fill in the gaps with the correct words from the box:

water cycle raindrops covered distillation human body
oxygen (2) species liters bathtubs food

1. A fully grown tree can drink enough water each day to fill four ............ :
2. i are not tear-shaped. Scientists have discovered they resemble the shape of

a small burger bun.

3. About 70 % of the .............. is water.

4. More than half of the world’s animal and plant ............... live in the water.

5. Almost 75 % of the earth is........... in water.

6. We need to drink at least two .......... of water a day and we can only last a few days

without water.

7. Mostofour........... consists of water. Tomatoes for example contain 95% water,
apples 85 %, potatoes 80 % and beef 61 %.

8. We can remove all the impurities from water by the process called ...................... :

9. Water must be decomposed to obtain ................ :

10. There are four stages in the ......... ..........: condensation, precipitation, accumulation
and evaporation.

11. A molecule of water consists of two atoms of hydrogen and one atom of .............. :
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Task 13. Translate the text about water as a constituent of food into English using
the words and expressions from the box:

\ cell solvent evaporation dehydration kidney solid food soft drinks intake |
be3 Boau KATTA HEMOXKIUBE. 2/3 MIOICHKOrO TLJIa CKJIAIA€ThHCA 3 BOIU. Maiike KOKEH

IpolLec B OpraHi3Mi Bi0YBa€eThCs y KIITHHAX, /1€ BOJA BUCTyIae po3unHHUKOM. [loTpeda
OpraHi3My y BOJI1 € IPYTOI0 MIiCis MOTpedu y moBiTpi. JIroguHa MOXKe MPOKUTH JCKITbKa
TIKHIB 0€3 11, ajie BChOTO JIeKiIbKa THIB 0e3 BoAu. Boma moctymnae B opraHi3M y BUTIISIAI
TBEPJIOi 1K1 1 HAMOTB 1 BUXOUTH 3 OPraHi3My ITij] 4ac BUMIAPOBYBaHHS.

Boauuit 6ananc opra”izmy peryirolTh HUPKU. Benuki BTpaTu BOAM MOXYTh CTaTH
HeOe3MeUYHUMH. SIKIO BMICT BOAM HE IIOMOBHIOETHCSA, pE3YIbTAaTOM MOXKE CTaTH

O6€3BOI[H€HH$I OpI‘aHiBMy. ,Z[opocna JJFOAMHA ITIOBMHHA BHUIIMBATH X0O04a 0 OAHH J'IiTp BOJH B

JI€Hb, a 1]l YaC BUKOHAHHS BaXXKOi pOOOTH MOTPEOYETHCS O1IbIIE BOIM.

Task 14. Make up a dialogue about water, its importance and dramatize it.

Task 15. Make up a topic about states of matter.

Part 4. GRAMMAR: Active and Passive Voice

Active

Passive

Present Simple

We study Chemistry at the
university.

Chemistry is studied by us at the
university.

Present
Continuous

We are studying English now.

English is being studied by us
now.

Present Perfect

We have studied Chemistry for
two years.

Chemistry has been studied by
us for two years.

Past Simple

We studied Chemistry at school.

Chemistry was studied by us at
school.

Past Continuous

This time last week we were
studying English.

English was being study by us
this time last week.

Past Perfect

| had not studied Chemistry
before | entered the Chemistry
faculty.

Chemistry hadn’t been studied
by me before I entered the
Chemistry faculty.

Future Simple

We will study Colloid Chemistry
next term.

Colloid Chemistry will be
studied by us next term.

Future
Continuous

We will be studying Colloid
Chemistry for the whole term.

Future Perfect

| will have passed the exam in
chemistry at the end of ths term.

The exam in chemistry will have
been passed by me at the end of
ths term.
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Exercise 1. Compare the following two sentences and answer the questions:
1) Why is the agent/doer not mentioned in the first one?
2) When is it not necessary to mention the doer?
3) When do we use Passive Voice?

This element is called hydrogen. Periodic Table was devised by Mendeleev.

Exercise 2. Find examples of Passive Voice in the texts “Water” and “Gases”.

Exercise 3. Transform active sentences into Passive VVoice. What are the rules for
transforming active sentences into passive?

1. Students can use all the necessary equipment in the laboratories free of charge.

2. Chemists will produce a lot of new substances.

3. Our students make many experiments in the laboratory.

4. Lomonosov formulated and experimentally proved the law of matter conservation.
matter.

5. We are going to use two types of thermometers in our work.

Exercise 4. Find passive sentences in the text and transform them into active.
The Fourth State of Matter

There are three classic states of matter: solid, liquid, and gas; however, plasma is
considered to be the fourth state of matter. The plasma state is not related to blood plasma,
the most common usage of the word; rather, the term has been used in physics since the
1920s to represent an ionized gas. Lightning is commonly seen as a form of plasma.

Plasma is found in both ordinary and exotic places. When an electric current is passed
through neon gas, it produces both plasma and light. Lightning is a massive electrical
discharge in the atmosphere that creates a jagged column of plasma. Part of a comet's
streaming tail is plasma from gas ionized by sunlight and other unknown processes. The
Sun is a 1.5-millionkilometer ball of plasma. It is heated by nuclear fusion.

Scientists study plasma for practical purposes. In an effort to harness fusion energy on
Earth, physicists are studying devices that create and confine very hot plasmas in magnetic
fields. In space, plasma processes are largely responsible for shielding Earth from cosmic
radiation, and much of the Sun's influence on Earth occurs by energy transfer through the

ionized layers of the upper atmosphere.
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Exercise 5. Read the text and put the sentences below in the correct order. Then ask
questions to each sentence.

Iron and Steel
Copper and tin were used before iron: they melt at a lower temperature, and can be
mixed to form a useful metal called bronze.

Iron was probably first extracted from meteorites, perhaps around 3000 BC. Later,
iron was extracted from iron ore (impure iron) around 2000 BC. The iron was first heated,
then hammered to remove the impurities, then cooled. Finally, iron was heated again and
shaped into tools or weapons.

Later, in India first of all, people found out how to make fires hot enough to melt iron
(at a temperature of 1,539 C), by driving air through the fuel. This made it possible to
produce steel. Steel is made from iron mixed with a little carbon (0.15% - 0.25%). Steel is
harder than pure iron, and is less brittle (it does not break easily). Every motorist is the
owner of a ton of steel.

..... a) Iron was used later than copper.
..... b) People got iron from meteorites.
..... c) Steel was first produced in India.
..... d) Bronze was made of iron.

..... e) lron ore was heated to get iron.

..... f) lron was melted by making fires hot enough.
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MODULE 5. INORGANIC CHEMISTRY
Part 1. Types of Inorganic Chemical Reactions.

Task 1. Before reading the article study the mathematical expressions, chemical
formulas and some punctuation marks.

Symbol [Name Explanation Examples
Read as
_ equality X =y means x and y represent the 1+1=2
is equal to; equals same thing or value.

inequation X #y means that x and y do not

is not equal to; does not equal |represent the same thing or value

1#£2

N |

strict inequality

is less than, is much less than, [x <y means x is less than y. 3<4

IS greater than, is much greater

than
+ addition 4 +6meansthesumof4and6. [2+7=9
plus
sub(s)traction
_ : 8§—-3=5
minus 9 — 4 means the sub(s)traction of
multiplication 3 - 4 means the multiplication of 7.8-56

times, multiplied by 3 by 4.

division

- 6 + 3 or 6/3 means the division (2 +4=.5
divided by of 6 by 3. 12/4=3
resulting in

Na+Cl = means Naand Cl |H, + Cl,= 2HCI

give(s), leads to, yields

Note: chemical formulas can also be read with the help of spelling:
e.g. 2 FeCl; could be read as two molecules of [ef i: si: el ari:]

Mathematical expressions:

3? three squared, three to the power of two, three to the second (power)
3 three cubed, three to the power of three, three to the third (power)
3* three to the power of four, three to the fourth (power)

= the n-th root of z
3/5 three divided by five, three fifths
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3.25 three point two five
4,034 four thousand and thirty four
524™  five hundred and twenty-fourth

Some punctuation marks:

, comma . full stop (GB), period (AM)
: colon ; semi-colon

I exclamation mark ? question mark

- hyphen — dash

/ slash, stroke, oblique " ”single quotes

""" double quotes, quotation marks, inverted commas

() brackets, parentheses " apostrophe

Elements and compounds react with each other in numerous ways. Almost every
inorganic chemical reaction falls into one or more of four broad categories.

I. Combination Reactions

Two or more reactants form one product in a combination reaction. An example of a
combination reaction is the formation of sulfur dioxide when sulfur is burned in air:

S (s) + 02 (9)— SO2 (9)

I1. Decomposition Reactions

In a decomposition reaction, a compound breaks down into two or more substances.
Decomposition usually results from electrolysis or heating. An example of a
decomposition reaction is the breakdown of mercury (Il1) oxide into its component
elements: 2HgO (s) + heat —2Hg (I) + O2 (g)

I11. Single Displacement Reactions

A single displacement reaction is characterized by an atom or ion of a single
compound replacing an atom of another element. An example of a single displacement
reaction is the displacement of copper ions in a copper sulfate solution by zinc metal,
forming zinc sulfate: Zn (s) + CuSO4 (aq) —™ Cu (s) + ZnS0O4 (ag)
Single displacement reactions are often subdivided into more specific categories, e.g.,
redox reactions — chemical reactions which involve oxidation and reduction.

IVV. Double Displacement Reactions

Double displacement reactions also may be called metathesis reactions. In this type

of reaction, elements from two compounds displace each other to form new compounds.
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An example of a double displacement reaction occurs when solutions of calcium chloride
and silver nitrate react to form insoluble silver chloride in a solution of calcium nitrate.
CaCl2 (aq) + 2 AgNO3 (aq) — Ca(NO3)2 (aq) + 2 AgCI (s)

A neutralization reaction is a specific type of double displacement reaction that
occurs when an acid reacts with a base, producing a solution of salt and water. An
example of a neutralization reaction is the reaction of hydrochloric acid and sodium
hydroxide to form sodium chloride and water:

HCI (ag) + NaOH (aq)— NacCl (aq) + H20 (I)
Remember that reactions can belong to more than one category. Also, it would be possible
to present more specific categories, such as combustion reactions or precipitation
reactions.
Task 2. Read the article and answer the following questions:

1. What are the main types of inorganic chemical reactions?

2. What is the difference between single and double displacement reactions?

3. What other types of inorganic reactions — apart from the 4 main ones — are
mentioned in the article?

4. What is the difference between chemical reaction and chemical equation?

5. What is the difference between to break down and breakdown?

6. How do we call fluorides, chlorides, bromides and iodides?

Task 3. Translate the words in bold from the article above and give definitions to the
following expressions with the help of a dictionary:

oxide nitrate iodide
chloride hydroxide fluoride
sulfate/sulphate acid bromide

Task 4. Divide the compound mentioned in the article into the following groups:

Binary compounds Ternary compounds Acids



Task 5. Check if you can read and write the expressions correctly:
a) read the following: 5,023; 15.012; 3/5; 6H,0,; 3H,SOg; Vi=1;
45/173,; 7% 15,123,014; 1.012; 2KCIO; -> 2KCI + 30,

b) write in full:

Part 2. Text. Nomenclature of binary and ternary compounds
Task 6. Read the text translate the words in bold with a help of a dictionary.

The nomenclature of inorganic chemistry is a systematic method of naming inorganic
chemical compounds. Ideally, every inorganic compound should have a name from which
an unambiguous formula can be determined.

Binary compounds are compounds consisting of two elements, the second name of
which ends with -ide (chloride, oxide etc.). The formation of the whole name of the
substance depends on whether or not the given binary compound contains a metal (if it
contains a semimetal, the rules are the same as for metals).

When a binary compound contains a metal e.g FeCl, we today use the so-called
stock system where we write the basic form of the first element (in our case iron) and the
number of its oxidation state (identified by a Roman numeral) and then add the second
element ending with -ide. Thus, FeCl, is written as: iron (I1) chloride, which is read as
“iron two (normal number) chloride”. The older system which today remains only in
technical names used the suffixes -ic or -ous, the former referring to a higher oxidation

state and the latter to a lower one. Thus FeCl, could be also called ferrous chloride
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(compare with FeCl; = ferric chloride). However, today this system only prevails in the
nomenclature of oxoacids and their salts and will hopefully soon disappear completely as it
requires to know what oxidation states the given element actually achieves before it can be
used. In conclusion: endings -ous and -ic are still used in technical names usually in the
combination with the Latin name of the given element but the stock system (which uses the
English names of elements wherever possible) is strongly preferred for the systematic
naming of inorganic binary compounds containing either a metal or a semimetal.

When the binary compound contains neither a metal nor a semimetal, we write
not only the basic form of the first element but also of the second one and use Latin
prefixes (mono-, di-, tri- etc.) to express the real number of atoms (not the oxidation
state!!!), Thus, for example, CO, is therefore called carbon dioxide. Similarly N,O; is
then called dinitrogen trioxide etc.

The main difference is that when a binary compound contains a metal or a semimetal
we use Roman numerals after the name of the first element to express its oxidation state,
but if there is no metal or semimetal in a binary compound we use Latin prefixes to express
the real amount of atoms and place them in front of the name of the relevant element.

Ternary compounds are called compounds if there is only 1 such compound (e.g.
Na,CO; — sodium carbonate) or if there are 2 such compounds (e.g. NaNO, — sodium
nitrite NaNO; — sodium nitrate).

Task 7. Rewrite from the text all the chemical terms formed with the suffixes -ide, -ic,
-ous, -ate and preffixes mono-, di-, tri- .

Task 8. The 1* group of binary compounds are compounds containing a metallic
element.

a) Which of the compounds mentioned in the article falls into the group of the
compounds containing metal with a fixed charge?

K,O — potassium oxide ZNO — e
b) What does the fact that the metallic element has a fixed charge mean?

c) 1. Which of the compounds mentioned in the article falls into the group of the
compounds containing metal with a non-fixed charge?

2. Why does its name look different?
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Fe,O; — ferric oxide FeO — ferrous oxide

........... e ——————— Hg,O — mercury (I) oxide

So, according to this system:
FEI03 — i, FEO — e,
CUS — e, CUS — e

e) These are called ‘trivial names’.
1. What does it mean?
2. Which names would you prefer to use? Trivial or systematic ones? Why?
3. Why is there no such problem with the 1st group — compound containing
metal with a fixed charge?

Task 9. The 2" group of binary compounds are compounds containing a non-metallic
element.Complete the following:

CO — carbon monoxide

N,O3; — dinitrogen trioxide N

Task 10. a) Which suffix means higher oxidation number and which lower
oxidation number?

b) Which of the compounds are ternary compounds? Which of the 2
subgroups do they fall into? Complete the following:

Part 3. Nomenclature of acids.

Task 11. Read about nomenclature of acids and create formulas for the names of the
following compounds:

hydrobromic acid — ........cccccevveie e, bromic acid — .......ccccoevv i
sulphuric acid — .......cccccoviviiiiieee, chlorous acid — .......ccccceviiiiiiiiieen,
periodic acid — .....coocvviiiiie e,

Nonoxygenous acids
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— without oxygen

— e.g. HCI — hydrogen is expressed by the prefix hydro + the name of the main
element ending with —ic because they are only in one form (hydrochloric acid) or the same
rule applies as for binary nonmetallic compounds (hydrogen chloride). Similarly HF is
either hydrofluoric acid or hydrogen fluoride etc.

Oxoacids

— contain hydrogen, an element forming their name and oxygen

— here we meet the older and rather unfortunate way of naming substances which was
briefly mentioned in the chapter about naming binary compounds containing a metal. As
you may remember it uses the endings —ic or —ous, the former referring to a higher
oxidation state and the latter to a lower one. So H,SO, is called sulphuric acid (higher
oxidation state of sulphur) and H,SO; is sulphurous acid (lower oxidation state). The
problem, as you probably feel, is that here you need to know what oxidation states that
element really achieves or, more precisely, which oxoacids it really forms. However, it is
still used this way although the IUPAC (organisation that sets rules for nomenclature) is
taking steps to change it. If an element forms more than two oxoacids the prefixes hypo-
and per- are employed. So

e.g. HCIO is hypochlorous acid (hypo- refers to a lower oxidation state than the one
marked with the ending —ous)
HCIO, is chlorous acid

HCIOsis chloric acid (-ic referring to a higher oxidation state than —ous)

HCIO,is perchloric acid  (per- meaning a higher oxidation state than an acid with
just —ic at the end)

Salts of oxoacids are formed in a very similar way (using partly this older method and
partly the stock system). Once we know the name of the acid we keep it and simply

change the ending: —ous into —ite and —ic into —ate.

Oxidation state | Cations and acids Anions
Lowest hypo- -ous hypo- -ite
-0uS -ite
-ic -ate
Highest per- -ic per- -ate
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Thus, for example, NaClO is called natrium hypochlorite (element natrium or
sodium is obvious, we know the name of hypochlorous acid, so we just change its ending
from —ous to —ite). Or Fe(ClOs), is called iron (1) chlorate (we mark the oxidation state
of iron in the same way as in the stock system of binary compounds with a metal, then we
take the name of chloric acid (HCIOs) and change its ending from —ic to —ate).

Task 12. Which 2 groups do acids mentioned in the article falls into?

Task 13. Complete the following:

HCI — s HE — e
HoSO4 = oo, HNO3 — oo,
HNO, — o HoSO3— i,
N2O3— o HoCO 3— i
CaCO3 = v KNO3— oo,
FE(OH)3— i, HBrOs— oo
AU(CIOL)3— cveiiveieiieieriese e KOH — e
NAS — oo NasSOz— v
Task 14. Which suffix means higher oxidation number and which lower oxidation
_ number?
SIC = SOUS — oot

Task 15. Be ready to speak on the tropic “Inorganic Chemistry”.
Part 4. GRAMMAR: Phrasal Verbs

Rule Example

1. A phrasal verb (also called a multi-word She set up an experiment.
verb) consists of a verb + particle.

2. Most phrasal verbs are transitive (they take You should go after your goals.
direct object).

3. Some transitive phrasal verbs are inseparable | She ran into her friend at he library.
(this means that both noun and pronoun objects

always go after the particle) She came up with a brilliant idea.

4. Most transitive phrasal verbs are separable
(this means direct objects can go

1) after the particle or; | just dreamt up a new idea.
2) between the verb and the particle. | just dreamt a new idea up.

Note: When the direct object is a pronoun, it
must go between the verb and the particle. | She dreamt it up.
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Exercise 1. Can you find any phrasal verbs in the article of Tasks 1?
Exercise 2. Read the article. Underline the phrasal verbs. Circle the direct object.
Eureka

Did you know that two university dropouts thought up the idea of the first personal
computer? What's more, they put it together in a garage. Inventions don't have to come out
of fancy laboratories. Average people in classrooms, kitchens and home workshops often
dream up new and useful ideas.

The ability to think of something new seems like magic to many people but in fact
anyone can develop the qualities of an inventor. First, inventors follow their curiosity. The
Swiss inventor George de Mestral wanted to find out the reason it was so hard to remove
burrs from his dog's coat. His answer led to the idea for Velcro@, now used to fasten
everything from trainers to space suits. Second, inventors use imagination to put things
together in new ways. Walter Morrison watched two men throwing a pan to each other and
thought up the Frisbee@, one of the most popular toys in the world. Perhaps most
important, successful inventors don't give up. They continuously look up information about
their ideas and try new designs out until they succeed.

Exercise 3. Read about one of the history’s great inventors. Complete the information
with the correct form of the appropriate phrasal verb from the box.

| fillup keep away bringabout tryout setup carryout payback pickup |

As a child, Thomas Alva Edison (1847-1931) tried out almost everything he heard
about — he even tried to hatch goose eggs by sitting on them! Before he was twelve, he
............... his first laboratory using money he had earnt himself. He had hundreds of bottles
and he ............. them .............. with chemicals for his experiments. He labelled the bottles
‘poison’ to .............. his family .............. . When he was fifteen, Edison .............. a new

skill. He had saved a child's life and the grateful father, a telegraph operator, ..............

Edison .............. by teaching him telegraphy. After that, Edison was able to work at night
and .............. his experiments during the day. In 1869 Edison made a piece of equipment
for a company that supplied prices to sold brokers. This .............. his first useful invention

— the stock ticker — for which he received $40000. He was then able to spend all his time
working on his new inventions. During his lifetime, Edison was issued with 1093 patents!
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Exercise 4. Read the conversations that take place in a school laboratory. Complete
them with phrasal verbs and pronouns.

Example: A: Please put on your lab coats.
B: Do we really have to put them on? It’s hot in here.

1. A: I can't figure out this problem.
B: I know what you mean. | can’t .............. either.

2. A: Remember to fill in these forms.
B: Canwe .............. at home or do we have to do it now?

3. A: Are you going to hand out the next assignment today?
Bil., a few minutes ago. Weren't you here?

4. A: | can’t get this to work. We'd better point the problem out to the teacher.
B: OK, I'l11 .............. to her.

5. A: Are we supposed to hand in our lab reports today?
B: No. Please .............. next week.

Exercise 5. Fill in the gaps with the correct form of the phrasal verbs below.
give off / look into / cut down on / cut down / give up / drive down

1. We're experiencing a huge demand for more environmentally friendly fuels and are
committed 0 ....ocovveies e, carbon dioxide emissions.

2. If the trees in the world's rainforests are ............... o..... , there will be disastrous
environmental consequences.

3. Safety is an important issue for petro-chemical companies. Some of the chemicals
they produce ........cccc.. ... toxic fumes, so they have to ensure they are not spilt or
released into the environment.

4. The U.S. government has refused to ............... ....... the amount of pollution the
country produces.

5. It's too easy to criticise governments and companies for polluting — are you willing
[ (0 JEPPTURPR using your car?

6. | think we should spend more money on research to ............... ....... alternatives

to using petrol.
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MODULE 6. ORGANIC CHEMISTRY

Part 1. Text. Carbon and organic nomenclature

Task 1. Read the paragraph and explain the meaning of the words in bold. Use
dictionary if necessary.

Life on earth depends on the chemical element carbon, which is present in every
living thing. Carbon is so important, it forms the basis for two branches of chemistry,
organic chemistry and biochemistry. Carbon is the chemical basis for life.

The simplest organic compounds are hydrocarbons. Hydrocarbons contain only two
elements, hydrogen and carbon. A saturated hydrocarbon or alkane is a hydrocarbon in
which all of the carbon-carbon bonds are single bonds. Each carbon atom forms four
bonds and each hydrogen forms a single bond to a carbon. The bonding around each
carbon atom is tetrahedral, so all bond angles are 109.5°. As a result, the carbon atoms in
higher alkanes are arranged in zig-zag rather than linear patterns.

In chemistry, a derivative is a compound that is formed from a similar compound if
one atom is replaced with another atom or group of atoms. Different organic compounds
containing similar carbon or non-carbon groups - so-called functional groups - within the
molecules react similarly. This leads to the compounds being grouped in families
according to the functional groups that they contain.

Task 2. Answer the following questions:

Whyat does life on earth depend on?

Why is carbon important?

What does the term ‘saturated hydrocarbons’ mean?
Which hydrocarbons are ‘unsaturated’?

What type of bonds do hydrocarbons have?

How do we form the names of cyclic carbohydrates?

What does the term ‘derivative’ mean?

o N o g bk 0 DD E

What is a functional group?

Task 3. Read the 10 facts about carbon and match the 2 parts of each statement.
Then explain the meaning of the words in bold.

1. Carbon is the basis for organic chemistry .......... :
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2. Carbon is a nonmetal that can bond with itself and many other chemical elements,

4. Carbon is made in the interiors of stars, .......... :

5. Carbon compounds have limitless uses. In its elemental form, diamond is a
gemstone and used for drilling/cutting; graphite is used in pencils, as a lubricant,
and to protect against rust; .......... :

7. Carbon has the highest melting/sublimation point of the elements. The melting

point of diamond is ~3550°C, .......... :

7. Pure carbon exists free in nature .......... :

8. The origin of the name 'carbon’ comes from the Latin word carbo, for charcoal.

9. Pure carbon is considered non-toxic, .......... .

10. Carbon is the fourth most abundant element in the universe —.......... .

a____ asitoccursinall living organisms.

b orone of the softest (graphite).

c_____ though it was not produced in the Big Bang.

d _ and has been known since prehistoric time.

e forming nearly ten million compounds.

f hydrogen, helium, and oxygen are found in higher amounts, by mass.
g although inhalation of fine particles, such as soot, can damage lung tissue.
h The German and French words for charcoal are similar.

i while charcoal is used to remove toxins, tastes, and odors.
J with the sublimation point of carbon around 3800°C.

Task 4. a) How are the following names of hydrocarbons pronounced in English?

alkanes alkenes alkynes
methane . .
ethane ethene ethyne
propane propene propyne
butane butene utyne
pentane pentene pentyne
hexane hexene hexyne
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b) Some of these carbohydrates also have trivial names. Match them.
ethylene propylene acetylene methylacetylene butylene

Task 5. Match the systematic and trivial names of the following carboxylic acids:

methanoic acid propionic acid
ethanoic acid formic acid
propanoic acid butyric acid
butanoic acid acetic acid
pentanoic acid valeric acid
dodecanoic acid stearic acid
hexadecanoic acid lauric acid
octadecanoic acid palmitic acid

Part 2. Carbohydrates, fats, proteins and their properties

Task 6. Read the paragraphs, rewrite the pronunciation of the following words from
a dictionary and memorize them:

Carbohydrates
cellulose — yenronosa, krimrxosuna breakdown — posknao (peuosunu)
carbon — gyereyw maltose — manbmosa
hydrogen — sooens lactose — rakmo3za, monounuii yyxop
oXygen — Kucenb hydrolysis — cioponiz
glucose — errox03za saccharose — caxaposza
fructose — gppyxkmosa galactose — yyxop, caraxkmosa

For such activities as breathing, the heartbeat, the maintenance of body temperature
and others any person needs energy. We can get it from protein, fat, alcohol. But from
carbohydrates we get most of the energy that we need. There are three major carbohydrates
in food: sugars, starches, cellulose and related materials.they all are compounds of carbon,
hydrogen and oxygen and there chemical structures are based on a common unit (as a rule
it is glucose). These units can be linked together in different ways and in different
numbers. Classification of carbohydrates depends on the number of such units.

Sugare and starches are a major source of man’s food energy all over the world.
Glucose , fructose and galactose are monosaccharides (or simple sugars), and they are the

units of more complex carbohydrates. Glucose occur in fruit and plant juices and in the
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blood of living animals.During digestion most carbohydrates in food convert to glucose.
From partial hydrolysis of starch we can get glucose syrups (or liquid glucose). Fructose
ocurs in some fruit and vegetables and especially in honey. It is the sweetest sugar that we
know. Galactose does not occur in the free state, but it forms part of lactose.

Disaccharides consist of two monosaccharides linked together. They are sucrose,
maltose and lactose. Sucrose is a chemical combination of gluctose and fructose. Maltose
Is @ combination of two glucose units. It is formed during the breakdown of starch by

digestion. Lactose is a combination of glucose and galactose. It occurs only tn milk.

Fats
triglyceride — mpueniyepuo value — oyiuka, yinuicmo, oyintosamu
cholesterol — xorecmepun satiety — nacuuenns
carotene — xapomun oilseed — Cim's onlin0i Ky1omMypu
include — micmumu 6 cobi palatable — npuemnuii na cmax, cmaunui

Fats include not only “visible fats” such as butter and margarine, cooking fats and oils,
fat on meat, but also “invisible fats” which are found in milk, nuts, lean meat and other
animal and vegetable foods. They are a better source of energy than carbohydrates, and are
the form in which much ot the energy reserve of animals and some seeds is stored.

Like carbohydrates, fats consist of carbon, hydrogen and oxygen, though the
proportion of oxygen is lower. Chemically, food fats consist mainly of mixtures of
triglycerides. Each triglyceride is a combination of three fatty acids with a unit of glycerol
(glycerine). The differences between one fat or oil and another are largely the result of the
different fatty acids in each of them.

Oils are simply fats. They are liquid at room temperature. Usually it is a result of their
higher content of unsaturated fatty acids. But on freezing they become solid.

Fats are solid at low temperatures and becorne liquid when they are heated. Fat makes
our meals palatable. Foods rich in fat have a high satiety value, because it is digested
comparatively slow. QOils and fats do not dissolve in water. Animal fats contain vitamins A
and D, and varying amounts of cholesterol. Vegetable fats contain carotene (which is

converted into vitamin A in the body) and vitamin E, but they have no cholesterol.
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Mineral oils (such as liquid paraffin) are chemically different from food fats and oils,
though they look similar. They are not utilized by the body, but can reduce the absorption

of some nutrients.

Proteins
nitrogen — azom tissue — mxanuna; connective tissue cnonryuna mrxanuna
sulphur —cipka coagulate — seywamu (cs), kOaeyrosamu
phosphorus — ¢hocgop albumen — seunuit 6170k, xim. arbboymin
lysine — nizun gluten — kretixosuna, POcaunnuil 6i10K
methionine — wemionin excess — HaonuuoK, Haomip
tryptophan — mpunmogan gelatin — orxcenamun

All living plants and animals contain a certain substance without which life is
impossible. This is protein (from the greek word “proteios” means “first, primary”). All
proteins are compounds of carbon, hydrogen and oxygen.But unlike carbohydrates and
fats, they always contain nitrogen as well. Most proteins also contain pholsphorus. Proteins
are necessarily present in all cells, where they help to regulate Ihe processes of living.
Protein has to be provided in the diet for the growth and repair of the body, but any excess
of it is used to provide energy.

Proteins consist of chains of hundreds or even thousands of amino acid units. Only
about 20 different amino acids are used, but the number of ways in which they can be
arranged is almost endless. It i the specific and unique sequence of those units which give
each protein its characteristic properties.

Some of proteins can dissolve in water and others in salt water, but certain proteins
cannot dissolve at all. That is usually used in the preparation of wheat gluten, empolyed to
improve the baking quality of home-produced wheats.

The action of heat on protein is complex. Proteins such as albumen in egg white
harden and coagulate when heated, but still are easily digested. Individual amino acids are
little affected by normal cooking processes, although some lysine can react with
carbohydrates in the food and methionine can sometimes be reduced. In the preparation of
gelatin when connective tissue from meat is boiled for many hours, all the tryptophan is
destroyed.

Task 7. Put questions to the following sentences:
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1.
2.
3.
4.

Vegetables play an important role in the human diet.
The body needs carbohydrates in order to use fat efficiently.
Fats liquid at room temperature are called unsaturated.

Every molecule of fat is derived from three molecules of fatty acids and one

molecule of glycerol.

5.

Sugars are stored in the stems and roots of plants as starch.

6. The properties of the fats are affected by polyunsaturated fatty acids.
7.
8
9

All kinds of cheese are considered as rich sources of protein.

. Vitamin B is called a complex vitamin because of its numerous constituents.

. Vitamin C is easily destroyed by heat.

10. Vitamin A was found in green vegetables, eggs, butter, cream, carrots, cabbage

and potatoes.

Task 8. Tranlate the following sentences into English:

A A

Kuip € BaXXIIMBUM JHKEPEIIOM €HEprii JjIs opraHi3My, a ByTJIEBOJIM — OCHOBHUM.
OCHOBHI JI5Kepesia BYIJIEBOIB — MPOYKTH POCTUHHOIO MOXOI>KCHHS.
['0710BHOIO CKJIQAOBOIO YACTHUHOIO 1K1 € OLJIKH.

Monekyna 611ka ckiiafgaeTbes 3 20 aMiHOKHUCIIOT.

Bitamiau A, /1, E, K po3unHstoTECS B KUpax, a 1HIII — Y BOJII.

Task 9. Read the text, find the meaning of the words in bold in a dictionary and

About one third of the protein in the diet comes from plant sources and two-thirds
from animal sources. The amount of protein in nuts and dried peas and beans is very high
— about the same as in meat, fish and cheese. Cereals are also rich in protein: wheat,

maize and rice are the main sources of protein for many people in the world. The amount

entitle it:

of protein in most root vegetables is small, but potatoes give necessary amounts.

The amount and type of protein in the diet will not balance the needs for growth,
repair and maintenance of the body. There always will be excesses of some amino acids
and usually an excess of total protein. These will be changed into glucose in the liver or be

directly oxidized to provide heat and energy. That is why it is important to know that diets
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contain necessary energy in the form of carbohydrate and fat before expensive proteins are
added. These proteins can be utilized only when no other nutrient can be substituted.

As for newborn infants, they can absorb some proteins from their mother’s milk,
including antibodies which provide protection from infection. Some individuals can react
to certain other food proteins. For example, those with coeliac disease react to gluten,
others react to cow’s milk protein. Some beans including soyabeans contain proteins which
are harmful unless well cooked.

Task 10. Make up a dialogue about nutrients in food and dramatize it with a partner.

Part 3. Major minerals and trace elements in living organisms

Task 11. Read the text, rewrite all the new words into your vocabulary and find their
meaning and pronunciation in a dictionary:

Minerals are inorganic elements. Most of them can be found in the body, but only
fifteen of them are known to be essential and must be taken from food.

The main three functions of minerals are: |. They are constitituents of the bones and
teeth. These include calcium, phosphorus and magnesium. 2. As soluble salts they help to
control the composition of body fluids and cells. These include sodium and chlorine in the
fluids outside the cells; and potassium, magnesium and phosphorus inside the cells. 3.
They are essential adjuncts to many enzymes, and other proteins such as haemoglobin. Iron
and phosphorus are necessary for the release and utilization of energy.

These seven elements (calcium, phosphorus, magnesium, sodium, chlorine, potassium
and iron) are needed in the greatest quantities in the diet or are present in the largest
amounts in the body tissues. These, together with sulphur, may be considered as the major
minerals.

Iron. Healthy people contain about 3 to 4 g of iron, more than half of which is in the
form of haemoglobin, the red pigment of blood. Also it is present in some organs such as
the liver. If food has not enough iron to replace body's losses, anaemia may result. The
absorption of iron from food is low. Most readily it is absorbed from meat (up to 25 per
cent). Less than 5 per cent of the other forms of iron such as those in eggs and vegetables

or added to flour is absorbed. The exact amounts depend on other factors in the diet, for
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example, it is increased by vitamin C, but decreased by the tannins in tea. Some other
Important sources of iron are eggs, cereal products, potatoes and vegetables.

Calcium. Calcium is the most widely distributed mineral in the body. All but about |
per cent of it is in the bones and teeth. It gives them strength. About 10 g of calcium are
essential for the contraction of muscles including the heart muscle, for nerve function, for
the activity of several enzymes. Too little calcium in the body causes different diseases of
bones and teeth. Only about 20-30 per cent of the calcium in the average diet is normally
absorbed. Few foods besides milk and cheese, and most bread contain significant amounts
of calcium. It is very important that these foods are included in the diet, especially for
children whose needs are greatest.

Phosphorus. Phosphorus is the second widespread mineral in the body in the form of
various phosphates, which perform a lot of essential functions. Calcium phosphates
provide the strength of the bones and teeth. Inorganic phosphates are major constituents of
all cells. Phosphates play an important role in the liberation and utilization of energy from
food. They are also constituents of nucleic acids and some fats, proteins and carbohydrates.
Because phosphorus is present in nearly all foods, its dietary deficiency is unknown in
man. The main sources of phosphorus in the diet are milk and milk products, bread and
other cereal products, meat and meat products.

Magnesium. Most of the magnesium in the body is present in the bones, but it is also
an essential constituent of all cells. It is necessary for the functioning of some of the
enzymes which are involved in energy utilization. Magnesium is widespread in foods,
especially those of vegetable origin because it is an essential constituent of chlorophyll.

Sodium and chlorine. All body fluids contain salt (sodium chloride). These elements
are involved in maintaining the water balance of the body. Sodium is also essential for
muscle and nerve activity. Salt requirements are closely related to water requirements. Salt
intake may, however, be restricted in certain kidney diseases, besides salt should not be
added to infants' diets.

It is essential for life that the concentration of sodium and chloride in the blood is
maintained within close limits, because an excess of (added) salt in the diet is readily

absorbed. Control of sodium in the blood is achieved by its excretion through the kidneys.
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Also it is lost through sweat. Sodium and chlorine are comparatively low in all not-
processed foods, but salt is added to very many prepared foods. For example, salt is low in
fresh meat but high in bacon, sausages, and most other products. Salt is added to butter,
margarine, cheese, bread and some other foods during home cooking and on the plate.

Potassium. Potassium is present in the fluids within the body cells where its
concentration is carefully controlled. Most of the potassium in the diet is absorbed and the
excess IS excreted through the kidneys. The main sources of potassium are vegetables,
meat and milk.

The rest of the minerals, including cobalt, copper, chromium, fluorine, iodine,
manganeze and zinc, are equally essential but needed in much smaller quantities. They are
called trace elements. It's necessary to remember that a large excess of most of them can
be poisonous. We do not know the exact roles of these minerals, because some of them
have recently been found to be essential, but dietary deficiencies of some are still
unknown. The utilization of one may be affected by the amounts of other elements present.

Cobalt can be used by man only in the form of vitamin B12.

Copper is associated with a number of enzymes. Its deficiency has been observed in
malnourished infants. The main sources of copper in the average diet are meat, bread and
other cereal products, and vegetables.

Chromium is involved in the utilization of glucose and widely distributed in foods.
Fluorine increases the resistance of bones and teeth to decay. Drinking water is an
important source, but the natural content is often very low. The only other important
sources of fluorine in the diet are tea, sea-food (especially fish whose bones are eaten) and,
If eaten, fluoridated toothpaste.

lodine is an essential constituent of hormones produced by the thyroid gland. The
most important source of iodine is sea-food. Its amount in vegetable and cereal foods
depends on the level in the soil. Because of the use of iodines in animal feed, milk and
milk products, meat and eggs are important sources of iodine in the diet.

Manganese is associated with a number of enzymes. Tea is very rich in manganese,
and plant products are in general much better sources of manganese than the animal

products.
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Selenium is needed for an enzyme in the red blood cells. The main dietary sources of
it are meat, fish and cereal products.
Zinc is present in a wide range of foods, particularly in association with protein, and
meat and dairy products are its excellent sources.
Task 12. Answer the following questions on the text:
Where can minerals be found?
What major minerals do you know?
What are the main functions of minerals?
What factors influence the absorbtion of iron?
What sources of iron do you know?
What mineral is the most widespread in the body?
What foods contain significant amounts of calcium?

What are the main functions of calcium in the body?
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What are the main sources of phosphorus?

10. Is magnesium a trace or a major mineral?

11. Why is magnesium widespread in foods of vegetable origin?

12. What is the main function of sodium and chlorine?

13. What foods are rich in sodium and chlorine?

14. Are trace elements necessary to a man in large quantities?

15. What trace elements do you know?
Task 13. Tranlate the following sentences into English:

1. MiHepanibHi pe4OBUHU — 000B’SI3KOBHI KOMIIOHEHT 1KI.

2. Tloegnanus dhocdopy 3 61IKOM, ) KUPOBUMH Ta THIIUMHU KUCIOTAMH YTBOPIOE
CIHOJIYKH BHUCOKOi 010J10T1YHOT aKTUBHOCTI.

3. OcHOBHI JiKepesa HaAX0XKEHHS B OpraHi3M MarHito — 3¢pHOBI1 i1 0000BI1
IMPOJAYKTH, a4 TAKOK MOJIOKO.

4. M’scHi 1 pubHI IPOIYKTH, STUIS, XJT10, KPYIIH — JKEpEIa HaIXOKEHHS B OpraHi3M
0aratb0X MiHEpaJbHUX PEYOBUH.

5. MikpoeneMeHTH — 1€ eIEMEHTH, L0 MICTATHCS B POCIMHAX, TBAPUHAX,

MIKpOOpraHizmMax, a TOMy 1 B XapuOBHUX MPOAYKTAX, Y Jy’K€ MAIUX KUTbKOCTSX.
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6. Coui kainbIiro 1 hochopy € CKITaT0BOIO YACTHHOIO KICTKOBOI CHCTEMH.

7. Tlotpeba B )xupax y gopocioi soauHu cTaHoBUTh 80—100 r Ha 1eHb.

8. be3 ki moauHa MOXKe TTPOKUTH KUJIbKA THXKHIB, a 0€3 BOAM BChOT'0 KiJIbKa JTHIB.

9. Bigomo, 1110 0BOYi € JOOPHUM JKEPEIOM OUIKIB 1 KpOXMAITIO.

10. be3cyMHIBHO, MOJIOKO MICTUTbh Maif’ke BCl KOPHUCHI MOKUBHI PEYOBUHHU.

Task 14. Match adjectives with the appropriate nouns:

connective amounts
nutritional combination
average tract
digestive tissue
important value
necessary source
chemical diet

Task 15. Be ready to speak on the main functions of minerals and trace elements.

Part 4. GRAMMAR: Comparison of Adjectives

Rule

Example

1. Use a comparative form of adjectives to
focus on a difference between people, places
and things and superlative — to single out
people, places and things from other people,
places and things.

The report is more important than
your other work.

The report is the most important of
all work.

2. The ways to form the comparative and
superlative of adjectives are:
1) for 1-syllable adjectives and 2-syllable
adjectives ending in —y
for comparative use adjective + —er;
for superlative use the + adjective + —est;
2) for most other adjectives of 2 or more

The new laboratory is bigger than the
old one.

The new laboratory is the biggest of
all.

syllables The new laboratory is more

for comparative use more/less + comfortable than the old one.
adjective; The new laboratory is the most

for superlative use the most/ the least + comfortable of all.

adjective.

3. Some adjectives have irregular comparative
and superlative forms.

good — better — the best
bad — worse — the worst
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4. Use the same comparatives to talk about It’s getting harder and harder to
change — an increase or a decrease. find an inexpensive equipment.

5. Use a double comparative to show cause and | The shorter the queue, the faster the
effect. service.

6. You can use as + adjective + as to compare The new advert is not as effective as
two people, places and things. an old one.

Exercise 1. Find the adjectives in the paragraphs of Tasks 1 and 3 and rewrite them
into your notebook. Answer the questions:

a) Which of the adjectives are positive, comparative and which superlative?

b) What are the 2 ways of forming comparative and superlative forms of
adjectives in English?

¢) How do we know which of the 2 ways to use?

d) Are there any exceptions to these rules?

Exercise 2. Make adjectives from the following nouns and their comparative and
superlative forms if possible.
Comparative Superlative
CHEMISIIY — it i v

MOIECUIE — s e e
AUENTION — (o e
PUZZIE — s v ————
OXIdE — s e
POHIULANt — s e
HQUID — s e e
tNEOIY — s vt
AIMOSPNEIE — oo v e
[aDOratory — s e
EXPEIMENT — o v v
SCIENCE — oo vt vt
AOM = s et
085S — i v et
Exercise 3. Use the necessary form of the adjective in brackets.

1. Liquid nitrogen is ............... (light) than water.
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Copper and silver are one of the ............... (good) conductors of electricity.
ZinK is ..o (cheep) than other metals.
Lead is one of the ............... (heavy) metals.

Water is one of the ............... (common) things in our life.
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The ............... (many) experiments scientists make, the ............... (great) is their
knowledge of the structure of matter.

7. Anatomis ............... (small) than a molecule.

8. Amoleculeisthe .............. (small) part of a compound.

9. The equipment of our laboratory is ............... (good) than yours.

10. The structure of matter is one of the ............... (interesting) subjects.

Exercise 4. Read about Mendeleev’s contribution to chemistry and society. Complete
the gaps with the correct form of the appropriate adjective from the box.

\many undiscovered light social empty (2) chemical equal heavy\

Mendeleev spent twenty years studying the ............... elements. Before the end of 19"
century he surprised the world with his Periodic Law. He placed all the elements in order,
starting with the ............... , hydrogen, and finishing his Table with uranium, the ............. :
In his Table he made places for ............... than 63 elements. But there were places in his
Table which were still ............... . Were they always to remain ............... ? Mendeleev
predicted several ............... elements.

Mendeleev was not only the scientist, he was also a ............... reformer. He hated the
tyranny and oppression of Czarist Russia; he thought women to be ............... to men in
their struggle for work and education.

Exercise 5. Translate the following phrases and make up sentences with them:
HAUTTPOCTIIIE 3ABIIAHHST — +.vvvveeureresissseesassssesssssssesssssesssnssesessnssseesasssssssssssesssssesssnsssesanses
HAMIIKABIIIIA JTIEKIIIST — ...eeevevvsrssussssssssssssssnsssssssessssssssssessssssssssssessssessssssssseesssssssssssssessmmsnes
TITHOIIIL BHAHHST — ...eiiiuvtverseeeeseeeseeessssssasassssssssssssssseseaeeseessssaasassssssssssesseesseeessssssnnssssssssenens
PIBHOMAHITHIIIIL BITAMIHH — .euvvieiutieestreesutneessteesasneesseessssessssseessneessssessssseessnessnssessnseeensnes
HAWMMEHIIA IIKOJA JIIS 3IOPOB Sl — .vvvreessuuurrneeeesaanrnneeessaassrseeeessassssssseesssssssseseessansssseeeess
OUTBII KOPUCHA TTOKUBHA PEUOBHHA — ....veerveeieessreessreasseessessseesssesssesssessseessnesssesssessnseenns

HAMKPAIIL TIPOJTYKTHL — ..veuvveertiesurtesseessseesseessneassesssssasseessssasseesssessseeaseesssessnnessnesssnesnsesssneans



MODULE 7. CHEMICAL LABORATORY
Part 1. Laboratory equipment
Task 1. Answer the following questions:
1. What comes to your mind when you hear the word laboratory?
2. Do you know the names of any items you can see below and which can be found in
a common chemical laboratory?
3. You can see the pictures of the most frequently used pieces of glassware, porcelain
vessels and tools and other utilities. Look at them briefly and say:
a) which of them you know;
b) which of them you have never seen;
¢) which of them you like to work with.

Task 2. Match the following expressions with pictures. What are their Ukrainian
equivalents?

single neck flat bottom flask Buchner funnel crucible
Erlenmeyer flask pH sticks burette (buret)
graduated cylinder mortar and pestle tongs
filtering flask oven stand

three neck round bottom flask bath pH

beaker buffers ring

round bottom boiling flask pipette Buchner flask
separatory funnel funnel filter paper
test tube pH meter condenser
analytical balance watch glass Petri dish
volumetric flask vial
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Task 3. a) Study the pictures and their description and then sort the used vocabulary
into the following columns:

glassware porcelain tools and utilities  apparatuses useful verbs

b) Work with a dictionary: find expressions concerning the laboratory
equipment that you still miss in the previous table and add them to the list.

Task 4. Make a competition in teams. Choose 5 items of the lab equipment, prepare
their description (material, shape colour, usage). Take turns in describing
and guessing the defined objects.

Task 5. You are supposed to equip a chemical laboratory for the first year training at
our school. Your financial and space possibilities are limited, you have to
agree on a list of 15 items that are indispensable. When discussing it with a
partner, use various ways of expressing agreement or disagreement:

e.g.: [ can’t agree, it can be replaced by.... .
Absolutely. | agree with you, but... .
Part 2. Lab safety rules.

Task 6. Discuss the following questions and then draw at least four signs you would
put on the door of a chemical laboratory to inform the laboratory workers
how to behave inside. Let your colleague guess the meaning of your signs (Use
the modal verbs to express prohibition, recommendation....).

1. Did you get any special training or preparation course before starting your
laboratory sessions?

2. Did you have to pass any exam or obtain a credit connected with lab safety rules?

3. Have you ever witnessed any breaking of the safety rules in the lab. What
happened?

Task 7. Decide whether the following safety rules and recommendations are a GOOD/
BAD or even DANGEROUS piece of advice.

1. If you want to dilute sulphuric acid, pour water slowly into the acid.
2. For work with unpleasant or dangerous vapours plug your nose with cotton

properly.
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3. If any chemicals get in your eyes, flush them with running water and inform the
teacher or colleague what happened.

4. In case of fire try to find some good shelter (e.g. under the sink) and wait.

5. If you want to warm some meal in the lab, don’t put it in the furnace together with
any chemicals.

Task 8. Read about Lab Safety Rules and underline the expressions you are not
familiar with. If you cannot guess their meaning from the context, consult a
dictionary.

Lab safety rules

1. Conduct yourself in a responsible manner at all times in the laboratory.

2. Follow all written and verbal instructions carefully. If you do not understand a
direction or part of a procedure, ASK YOUR TEACHER BEFORE PROCEEDING WITH
THE ACTIVITY.

3. Never work alone in the laboratory. No student may work in the science classroom
without the presence of the teacher.

4. When first entering a science room, do not touch any equipment, chemicals, or
other materials in the laboratory area until you are instructed to do so.

5. Perform only those experiments authorized by your teacher. Carefully follow all
instructions, both written and oral. Unauthorized experiments are not allowed.

6. Do not eat food, drink beverages, or chew gum in the laboratory. Do not use
laboratory glassware as containers for food or beverages.

7. Be prepared for your work in the laboratory. Read all procedures thoroughly before
entering the laboratory. Never fool around in the laboratory. Horseplay, practical jokes,
and pranks are dangerous and prohibited.

8. Always work in a well-ventilated area.

9. Observe good housekeeping practices. Work areas should be kept clean and tidy at
all times.

10. Be alert and proceed with caution at all times in the laboratory. Notify the teacher
immediately of any unsafe conditions you observe.

11. Dispose of all chemical waste properly. Never mix chemicals in sink drains. Sinks
are to be used only for water. Check with your teacher for disposal of chemicals and

solutions.
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12. Labels and equipment instructions must be read carefully before use. Set up and
use the equipment as directed by your teacher.

13. Keep hands away from face, eyes, mouth, and body while using chemicals or lab
equipment. Wash your hands with soap and water after performing all experiments.

14. Experiments must be personally monitored at all times. Do not wander around the
room, distract other students, startle other students or interfere with the laboratory
experiments of others.

15. Know the locations and operating procedures of all safety equipment including:
first aid kit(s), and fire extinguisher. Know where the fire alarm and the exits are located.

16. Know what to do if there is a fire drill during a laboratory period; containers must
be closed, and any electrical equipment turned off.

17. Any time chemicals, heat, or glassware are used, students will wear safety
goggles. NO EXCEPTIONS TO THIS RULE!

18. Contact lenses may be not be worn in the laboratory.

19. Dress properly during a laboratory activity. Long hair, dangling jewelry, and loose
or baggy clothing are a hazard in the laboratory. Long hair must be tied back, and dangling
jewelry and baggy clothing must be secured. Shoes must completely cover the foot. No
sandals allowed on lab days.

20. A lab coat or smock should be worn during laboratory experiments.

21. Report any accident (spill, breakage, etc.) or injury (cut, burn, etc.) to the teacher
immediately, no matter how trivial it seems. Do not panic.

22. If you or your lab partner is hurt, immediately (and loudly) yell out the teacher's
name to get the teacher's attention. Do not panic.

23. If a chemical should splash in your eye(s) or on your skin, immediately flush with
running water for at least 20 minutes. Immediately (and loudly) yell out the teacher's name
to get the teacher's attention.

24. All chemicals in the laboratory are to be considered dangerous. Avoid handling
chemicals with fingers. Always use a tweezer. When making an observation, keep at least

1 foot away from the specimen. Do not taste, or smell any chemicals.
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25. Check the label on all chemical bottles twice before removing any of the contents.
Take only as much chemical as you need.

26. Never return unused chemicals to their original container.

27. Never remove chemicals or other materials from the laboratory area.
Task 9. a) Did any of the rules surprise you?

b) Work in pairs or small groups and decide which of the rules are of the
utmost importance.

c) Make a TOP TEN list. Explain why. Then report to the rest of the class.

Task 10. Make a summary of the most important laboratory safety rules concerning
the following facts:

— dress code for a laboratory worker
— refreshment during the lab period
— working with chemicals

— working with hot glassware
—what to do in case of injury

— what to do in case of fire

Part 3. Describing Procedures.

Task 11. Fill the following schemes with suitable expressions. What are their
Ukrainian equivalents?

Filtration
funnel

filter paper

mixture
residue
glass rod
filtrate
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Distillation
Bunsen burner
condenser
cooling water
condensed water
thermometer

mixture

distillation flask

stand

water outlet steam
cold water inlet
distillate

Task 12. Read the instructions on how to produce aspirin and learn the new
vocabulary. Make a list of all the items of laboratory equipment you need for
this experiment.

yield — the quantity of product formed by the interaction of two or more substances

swirl — to move around or along with a whirling motion

excess — the fact of exceeding something else in amount or degree

suction — to draw out or remove by aspiration

loss — something that is lost

confirm — to acknowledge with definite assurance

verify — to prove the truth of, as by evidence or testimony; confirm

How to Make Aspirin — Acetylsalicylic Acid — Introduction and History

1. Accurately weigh 3.00 grams of salicylic acid and transfer to a dry Erlenmeyer

flask. If you will be calculating, be sure to record how much salicylic acid you
actually measured.

2. Add 6 mL of acetic anhydride and 5-8 drops of 85% phosphoric acid to the flask.

3. Gently swirl the flask to mix the solution. Place the flask in a beaker of warm
water for ~15 minutes.

4. Add 20 drops of cold water dropwise to the warm solution to destroy the excess
acetic anhydride.
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5. Add 20 mL of water to the flask. Set the flask in an ice bath to cool the mixture
and speed crystallization.

6. When the crystallization process appears complete, pour the mixture through a
Buckner funnel.

7. Apply suction filtration through the funnel and wash the crystals with a few
milliliters of ice cold water. Be sure the water is near freezing to minimize loss of product.

8. Perform a recrystallization to purify the product. Transfer the crystals to a beaker.
Add 10 mL of ethanol. Stir and warm the beaker to dissolve the crystals.

9. After the crystals have dissolved, add 25 ml of warm water to the alcohol solution.
Cover the beaker. Crystals will reform as the solution cools. Once crystallization has
started, set the beaker in an ice bath to complete the recrystallization.

10. Pour the contents of the beaker into a Buckner funnel and apply suction filtration.

11. Remove the crystals to dry paper to remove excess water.

12. Confirm you have acetylsalicylic acid by verifying a melting point of 135°C.

Exercise 13. Fill in the gaps with the following words in their appropriate forms.

item,  glassware, neck, laboratory, approximate, boiling tube,
container, mass, weight, experiment, weigh

1. Laboratory ................ refers to a variety of equipment, traditionally made of glass,
used for scientific .............. and other work in science, especially in chemistry and
biology ............... . There are many different kinds of aboratory glassware ............... :

2.A e e, Is essentially a scaled-up test tube, being about 50% larger in
every aspect.

3. A bottle is a small ............... with a ... that is narrower than the body and a
"mouth."

4. Rounded numbers are only ............... :

5. i, IS @ measurement of how much matter is in an object; ............... Isa
measurement of how hard gravity is pulling on that object. Your ............... is the same
wherever you are on Earth, on the moon, floating in space. But your ............... depends on
how much gravity is acting on you at the moment. You would ............... less on the moon

than on Earth.
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Task 14. Match the verbs describing the process with the nouns.

transfer excess water
mix the crystals
remove a funnel
dissolve to a flask

pour through loss of product
minimize the solution

Task 15. Choose one of the experiments you really performed in the laboratory and
write down the instructions of the procedure (minimum: 10 steps) .

Part 4. GRAMMAR: Conditional Sentences

Rule

Example

1. Use zero conditional sentences to talk about
general truths and scientific facts;
habits and recurring events.

If air expands, it becomes Ighter.
If you practise your English every
day, you can improve quickly.

2. Use first conditional sentences to talk about
what will happen under certain conditions in
the future.

If there is enough oxygen in the air, it
will be good for breathing.

3. If and unless can both be used in conditional
sentences, but unless is used to state a
negative
condition.

If the education system improves, we
will have an educated workforce.
Unless the education system
Improves, we won’t have an
educated workforce.

4. Use second conditional sentences to talk
about
unreal, untrue, imagined or impossible
conditions and their results in the present.

If I had more money, | would travel
a lot.

5. Use third conditional sentences to talk about
past conditions and results that never happen.

John would have become a chemist
if he had graduated from the
university.

6. Third conditionals are often used to express
regret about what happened in the past.

| would have been happier if | had
become a chemist.

Exercise 1. Complete the sentences with the correct form of the verb in brackets.
Define the type of the conditional sentence.

a) 1. If there ..... not enough oxygen in the air (be), it would be unsuitable for breathing.

2. Ifyou ..... see very clearly through a material (can), the material is transparent.

3. Unless the temperature ....... (rise), the reaction will not increase.
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9. If you ......water into sulphuric acid (pour), heat ..... ... ..... .... (give off) and an
explosion ...... ... ... (take place).

10. The reaction ...... ...... place at a higher rate (take) if we ....... the solution (heat).

11. If we ...... the solution (cool), the reaction ....... ...... ....... (slow down).

12. If they ......... their experiments (finish ) they ..... ....... the data (tabulate).

Exercise 2. Read and answer the questions. Define the type of conditional sentences.
What happens to oil in water?

Fill the jar about two-thirds full with water.Add the teaspoon of cooking oil and watch
what happens. Does the oil mix with water, or does it stay in a blob or two at the top of the
water? Now shake the jar. The oil should spread out with small bubbles, as though “waves”
were tossing it around. Add 2-3 drops of dishwashing liquid. Shake the jar again. Cleaning
detergents break up oil into tiny droplets and spread it through the water.

1. What happens to oil in water if you add the teaspoon of cooking oil in it? If .......... :

2. What happens to oil in water if you shake the jar then? If .........c.cocooviiiiiiin :

3. What happens to oil in water if you add 2—3 drops of dishwashing liquid and shake
O LI T - T T Ul | PSSP :
Exercise 3. Read the abstract and make conditional sentences as in the example.

Albert Einstein is one of the most gifted scientists of all time. He is best known for his
theory of relativity, which he developed when he was only twenty six and which changed
the way scientists looked at space and time. His research made him an important force in
the world of science. In 1921 he won the Nobel Prize in Physics.

Einstein’s genius changed the course since it was central to the development of atomic
energy. Einstein was an outspoken believer in world peace, however, and he was deeply
saddened when he realized the outcome of his research would be an atom bomb. He said at

the time: “If only 1 had known, I’d have become a watchmaker”.
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e. g.: If Einstein hadn’t been a talented person, he wouldn’t have become a scientist.
1. Albert Einstein / not be / dedicated scientist — he / not develop / theory of
relativity / change the world.
2. Albert Einstein / not make / great research — he / not win / Nobel Prize / Physics.
3. Albert Einstein / know / outcome / research — he / become / watchmaker.
Exercise 4. Read the letter below and use the prompts to complete the paragraphs.

A 1 would appreciate it if you could tell me
B I would be very pleased if you could let me know
C | would be grateful if you could give me some further information

Dear Sir/Madam,

I’m interested in taking some chemistry university courses and 1) .......... :

First of all, I would like to know if you offer courses in organic and inorganic
chemistry. | am a laboratory assistant and | feel | need to update knowledge in this field.

Secondly, would be possible for me to take courses in the evening? | usually get home
around 7.00 pm so | will not be able to log on untill 7.30 or 8.00.

Furthermore, 2) ......... whether | need any special equipment. | do have a PC with
Internet access, but is this all I need in order to have live contact with the faculty?

Finally, 3) ........... what the cost is. Would it be possible to pay for the courses on a
monthly basis? | would also be interested in finding out if there is an enrolment fee.

Thank you in advance for your assistance. | look forward to your reply.

Yours faithfully,
Nick Preston

Exercise 5. Combine two sentences to make a third conditional one.

1. Mendeleiev made brilliant discoveries. Chemistry has made a great progress.

2. Ancient scientists could not explain many things which they observed. A great
number of facts are still being discovered.

3. These two gases are mixed at high temperatures. A great amount of this chemical
substance is produced.

4. Copper is a good conductor. It is widely used in industry.

5. Factories emit a lot of sulphur. Filters can be used to remove the sulphur before it

reaches the atmosphere.
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MODULE 8. EVERYDAY CHEMISTRY
Part 1. Chemistry in modern life.

Task 1. Read the text, find the meaning and pronunciation of the new words in bold
from the text in a dictionary and memorize them:

Chemistry and Chemical Industry in Modern Life

Everybody knows that chemistry with its today's possibilities is a young science. But
its history began several thousand years ago. A great number of facts which are still useful
in modern chemistry, were discovered in ancient Greece, Rome and especially Egypt. But
that knowledge was purely practical. They could not explain many things which they were
observing in the material world. They prepared medicines from plants but could not tell
what elements they consisted of.

Today, chemistry is revolutionizing the material conditions of life of contemporary
society. Its impact on the development of production is accounted for by the fact that
many new technological methods are based on the chemical transformation of matter, the
use of catalysis, synthetic materials and other achievements of chemistry and chemical
industry. Those methods as a rule promote the growth of output and improve its quality,
allow a more intensive use of equipment and cut costs on material and labour.

Everybody knows that chemistry is an extremely useful thing. We are aware of the
fact that none of the key industries can develop without chemistry. This applies to
machine-building, rocketry, agriculture, light and building industry, medicine, national
defence, etc. There are other sciences (biochemistry, molecular biology, geochemistry,
astrochemistry, etc.) which have been considerably affected by the progress of chemistry.

We all realize that the successes of contemporary chemistry have been amazingly
great. Take, for instance, the chemistry of polymers.

Scientists, who are working jointly with the chemical branches of industry, have
created excellent polymers as far as durability and thermal stability are concerned. In our
everyday life we are using beautiful fabrics and other materials which can now be made "to
order" out of polymers obtained from natural gas, coal, shale, wood or oil. They are much
more durable, cheaper, and of considerably better quality. Polymer substances are used in

making bolts, screws, bodies for motor cars and motor boats, skis, tanks, belts, springs,
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bearings, blood vessels and joints, and a lot of other quite improbable things. We also
know that almost all detergents, fertilizers, lubricants, fuels, antifreezes, pesticides,
cosmetics, solid-state devices, energy-converters (magnets, lasers) and thousands of other
products are constructed wholly or in part of synthetics.

In the not too distant future, when the atom, the Sun, the heat of the Earth, and the
tides become the main sources of energy, the great quantities of coal, oil, gas, shales and
wood, which are extracted and burned up all over the world every year, will be used to
make consumer goods.

Today we are witnessing the development of a new scientific and technical branch -
biochemical technology. The chemists-researchers have already succeeded in determining
the place and the role of each atom in a complex bioorganic compound. We are also
reading quite frequently about the scientists who can retrace and organize the processes in
a living organism and change hereditary properties by introducing artificially created
carriers of hereditary characters. The combination of biological or microbiological
processes with those of direct chemical synthesis helps obtain new substances or
microorganisms.

This also will provide humanity with unlimited sources of food, medicines, fodder,
many types of highly valuable raw materials, etc. We are sure that there will be many new
discoveries in chemistry. They will create new opportunities in the future of mankind.
Task 2. Answer the questions:

What is the characteristic feature of an ancient chemistry?

What is the role of chemistry in the life of contemporary society?

Why is chemistry an extremely useful science?

What is the impact of modern chemistry on production?

In what branches of industry is chemistry useful?

What new scientific and technical branches of chemistry have appeared?

What are the tendencies of modern chemistry?

O N o g Bk~ W DN

What is the outstanding feature of chemistry and chemical industry?

Task 3. Translate into Ukrainian:
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1. The chemists noticed the differences between substances derived from living
matter and substances derived from materials.

2. Natural rubber is of higher quality than rubber produced artificially.

3. Physical changes are the changes which affect the state or condition of matter
without changing its composition.

4. Being a good conductor, copper is widely used in industry.

5. Living organisms have some inorganic constituents, such as sodium ions,
phosphate ions, calcium ions, carbonate ions, etc., and solid compound composed of some
of these constituents.

6. For concrete sand and stone must be proportioned and mixed.

7. Cement should be ground extremely fine.

8. If you pour water into sulphuric acid heat will be given off, an explosion will take
place.

9. If we heat the solution, the reaction will take place at a higher rate.

10. If we cool the solution, the reaction will slow down.

Task 4. Fill in the blanks with the necessary words:

tasks consumers metal substance economy compounds substances material

1. Ancient scientists could not explain many things in the ............... world.

2. A chemical elementisa .............. that cannot by any ordinary means be
separated into two or more different substances.

3. Water, salt, sugar are chemical ............. which are produced by a chemical
combination of two or more atoms.

4. Zinc whose strong tendency is to loose electrons, is the cheapest ............. :

5. At higher temperatures most ................ melt and evaporate.

6. The chemical industry and the petrochemical industry are the biggest ......... of
power, mineral raw materials, machines instruments and other products.
The development of every sector of the national ............ depends on chemical industry.

7. The chemical industry helps to accomplish many key ............ facing the economy.

Task 5. Make up a dialogue about the place of chemical industry in modern life and
dramatize it with a partner.
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Part 2. Text. Chemistry and food industry
Task 6. Read the text and try to guess the meaning of the following words in bold:
Cooking

Before food can be eaten it has to be prepared. For cooking heat is usually applied.
Heat causes chemical and physical changes in food. It makes the flavour, palatability and
digestibility of the raw product more acceptable and may improve its keeping quality. But
cooking more usually results in the loss of nutrients, this being the greatest at high
temperatures, with long cooking times, or if an excessive amount of liquid is used.

Freezing

Food is spoiled because of the growth of microorganisms in it. That is why the food
preservation is a very important problem. The most popular method of food preservation is
freezing. But it may result in some loss of thiamin and vitamin C when vitamins are
blanched in water before freezing. This loss is not so great as during storage. If the
temperature of the freezer is kept below -18' C, there is practically no further loss of
nutrients. Though in general, differences between the nutrient content in cooked fresh
foods and cooked frozen foods as served on the plate are small.

Industrial Processing

The aim of processing in a factory is to preserve food so that the choice is greater and
independent of geographical area or the season of the year, and to reduce time spent on
preparing food in the home. The main commercial process which cause some loss of
nutrients are blanching, heat processing, and drying or dehydration.

Blanching (or scalding) in water or steam is mainly to minimize enzyme activity, and
the first step in the preservation of the most vegetables for canning, freezing of
dehydration. The process is carefully controlled, but small amounts of some minerals and
water soluble vitamins dissolve in the water and steam and are lost.

Heat processing in metal cans or boiling in glass jars reduces the amounts of heat-
sensitive vitamins, especially thiamin, folic acid and vitamin C. The losses depend on the
length of time needed to destroy any harmful organisms and to cook the food.

Dehydration (air drying) in carefully controlled conditions has little effect on most

nutrients, but about half the vitamin C is lost. Prolonged sun drying allows great changes to
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occur. Suitable packaging of dried foods is essential to prevent nutrient losses during their
prolonged storage life.

The freezing process itself has little effect on nutritional value. And since the delay
after harvesting is minimal, the nutrients in the high quality fresh foods are generally well
retained.

Preservation of Food by lonizing Radiation

Some research programmes have produced useful results relating to the application of
ionizing radiation for the preservation of food and disinfestations of stored grain.

Low dose gamma radiation has been successfully used to arrest spoiling due to
sprouting in potatoes and onions. Thus, the storage life of potatoes and onions can be
increased from 14 to 28 weeks. Radiation can also be used to delay ripening in fruits such
as mangoes, resulting in an extention of storage life from 2 to 4 weeks.

Researchers have found the technique useful for the of Bombay Duck — a fish of
considerable commercial importance in many tropical areas of the world which do not keep
for more than a few hours at room temperatures or 2 to 3 days when packed in ice. Mild
irradiation extends its shelf life to 6 weeks at 4' C.

These researches will soon be scaled up to commercial processes. One large irradiator
will be used for research and development work for of fish, vegetables, fruit, dairy
products and grain.

Task 7. Translate the following word combinations and make up sentences with them:

nutritive value ideal conditions cold storage
to result in the loss of nutrients unhygienic preparation
freezing preservation canning industry heat processing

Task 8. Put questions to the words in bold:
1. Vitamin C is partly destroyed during the cooking process.
2. Heating solutions of sugars and amino acids results in the formation of flavours.
3. Calcium is the most wide-spread mineral in the body.
4. Chemically, mixtures of triglycerides form fats.
5. Vitamin D is concerned in the laying down of calcium, essential for the growth and

development of the body.
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Task 9. Translate the following sentences:
1. Tlonan 170 poKiB Jit0I1 BUKOPUCTOBYIOTH JIJIsl XapuyBaHHSI KOHCEPBOBaH1 MPOYKTH.
2. llIBuake 3aMOpOKYBaHHS € OJTHUM 13 HOBUX METO/[IB KOHCEPBYBaHHSI.
3. s 30epiranHs 3aMOpOXKEHHX MPOAYKTIB MOTpiOHA TemmepaTypa -18' C 1 Huxkde.
4. Coni kanbliito 1 pocdopy € CKIIaI0BOI0 YaCTHHOIO KICTKOBOI CHCTEMH.
5. Hama koHcepBHa MPOMUCIIOBICTh BUITYCKae moHaj 250 BUIIB OBOUEBUX KOHCEPB.
Task 10. Read the text and decide which answer A, B, C or D best fits each space.

Food, Glorious Food

Much of the pre-prepared food we eat today contains additives of one 1) ............. or
another. 2) ............ of these additives are harmless: some are not so harmless and some are
even 3) ... . In Europe, permitted additives are given a number which is prefixed by

an ‘E’. Additives are used by food processing manufacturers to improve taste, thicken or
preserve the food. 4) ............ are also used to make the food look more inviting. Even 5)
............ food from the greengrocer may contain residues of pesticides and other chemicals.

It is often argued that adding chemicals to food somehow makes our diet less
wholesome than it was in the past, before the effect of such additives was discovered. Is
this really 6) ........... ? In 1872 a pioneer in investigating adulterated food, Dr Hassal, 7)
........... that a variety of 8) ............ chemicals and contaminates were to be found in 9)
........... foodstuffs. He found, among other things, alum and chalk added to bread, and
copper and lead added to other foods, to give colour. Even poisons such as strychnine were
used. Foods consumed by the well-off, such as ice cream, were 10) ........... as bad and were
often contaminated with foreign material.

E-numbered chemicals 11) ............ as food additives have to be listed on the labels of
processed food, so at 12) ............ the consumer has a choice nowadays whether to 13)
............. the product or not. The Victorians had no such choice and the poor, especially,
suffered. Many of the poisons 14) ............ up in their bodies, causing chronic gastric
irritation, food poisoning or death. In 1862 it was estimated that one fifth of all meat in
England and Wales came from animals that had died of disease. E-numbered chemicals
have received 15) ............ of publicity, most of it bad. The fact is, though, without them the

freshness, colour and flavour of our food would suffer.
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1. A class B sort C thing D division
2. A Few B Little C Various D Some
3. A unsafe B threatening C dangerous D risky
4. A Colourings B Tints C Shades D Paints
5. A fresh B new C natural D pure
6. A truthful B true C exact D proper
7. A explored B invented C discovered D tested
8. A toxic B deathly C poisoned D venomous
9. A frequent B general C usual D common
10. A only B just C about D quite
11. A made B used C put D applied
12. A first B once C most D least
13. A have B buy C obtain D take
14. A made B Dbuilt C set D put
15. A alot B much C more D afew

Part 3. Environmental and green chemistry

Task 11. a) Read the following article about environmental chemistry and fill the gaps
with appropriate forms of the words in brackets. Use prefixes and suffixes.

Environmental chemistry is the .............. (science) study of the .............. (chemistry)
and .............. biochemistry) phenomena that occur in .............. (nature) places. It can be
defined as the study of the sources, reactions, transport, effects, and fates of ..............
(chemistry) species in the air, soil, and water environments; and the effect of human
activity on these. Environmental chemistry is an .............. (discipline) science that includes
.............. (atmosphere), .............. (aqua) and soil chemistry, as well as .............. (heavy)
relying on ............. (analysis) chemistry and being related to .............. (environment) and
other areas of science.

Environmental chemistry involves first ............ (understand) how the
uncontaminated environment works, which chemicals in what concentrations are

present, and with what effects. Without this it would be .............. (possible) to ..............
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(accurate) study the effects humans have on the environment through the release of
chemicals.

b) Read the following paragraph and fill the gaps with the terms
“environmental chemistry” and “green chemistry”, as appropriate.

............................ , also called sustainable chemistry, is a chemical philosophy encouraging
the design of products and processes that reduce or eliminate the use and generation of
hazardous substances. Whereas ............ .o iIs the chemistry of the natural
environment, and of pollutant chemicals in nature, .............. vocveeenee seeks to reduce and
prevent pollution at its source.

¢) Read about 12 principles of green chemistry and choose the best
alternative for each of the underlined expressions. Define the meaning of
the words in bold.

1. Prevent waste: Design chemical synthesies/syntheses to prevent waste, leaving no

waste to treat or clean up/clean down.

2. Design safer/more safe chemicals and products: Design chemical products to be

full/fully effective/efficient, yet have little or no toxicity.

3. Design less hazardous chemical syntheses/synthesies:  Design

syntheses/synthesies to use and generate matters/substances with little or no toxicity to

humans and the environment.

4. Use renewable/renewible feedstocks: Use raw materials and feedstocks that are

renewable/renewible rather than depleting.
5. Use catalysts, not stoichiometric reagents: Minimize waste by using catalytic

equations/reactions. Catalysts use/are used in small amounts and can carry out/carry a

single reaction many times.

6. Avoid chemical derivates/derivatives: Avoid using blocking or protecting groups

or any temporary modifications if possible. Derivatives/derivates use additional reagents

and generate waste.

7. Maximize atom economy/economics: Design synthesies/syntheses so that the final

reactant/ product contains/includes the maximum proportion of the starting materials.
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8. Use safer solvents/soluents and reaction conditions: Avoid using

soluents/solvents, separation agents, or other auxiliary chemicals. If these chemicals are

necessary, use innocuous chemicals.

9. Increase/decrease energy efficiency: Run chemical reactions at ambient

temperature and pressure whenever possible.
10. Design chemicals and products to degrade after use: Design chemical products

to break down/break up to innocuous substances after use so that they do not accumulate

in the environment.
11. Analyze in real time to prevent pollution: Include in-process real-time

monitoring and control during syntheses/synthesies to minimize or eliminate the formation

of byproducts.
12. Minimize the potential for accidents: Design chemicals and their

formulas/forms (solid, liquid, or gas) to minimize the potential for chemical accidents

consisting of/including explosions, fires, and releases to the environment.

Task 12. Answer the following questions on the paragraphs in Task 11:

1. What is the meaning of the word ‘interdisciplinary’?

2. What branches of chemistry are essential for environmental chemistry?

3. What is the difference between ‘environmental chemistry’ and ‘green chemistry?
Can these 2 terms be used as synonyms?

4. Do you agree with 12 principles of green chemistry?

5. Do you think these principles should be observed and that it is possible to observe

them?
Task 13. What is the meaning of the following terms? Match them with their
definitions.
pollutant CFCs
contaminant pH
biochemical-oxygen demand (BOD) dissolved oxygen (DO)

................... a class of volatile compounds consisting of carbon, chlorine, and fluorine.
Commonly called freons, which have been in refrigeration mechanisms, and, until banned

from use several years ago, as propellants in spray cans.
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.................. a substance that has a detrimental impact on the environment it is in
.................. a substance present in the environment as a result of human activity, but
without harmful effects. However, it is sometimes the case that toxic or harmful effects
from contamination only become apparent at a later date.

.................. one of the most important indicators of the condition of a water body,
necessary for the life of fish and most other aquatic organisms.

.................. the amount of oxygen, expressed in milligrams per liter, that is removed
from aquatic environments by the life processes of micro-organisms. It is used in water
guality management and assessment, ecology and environmental science. .................. the

measure of the acidity or alkalinity of a solution.

Task 14. Match the phrases (irritant, harmful, highly, flammable, dangerous for the
environment, explosive, toxic, corrosive, oxidizing, extremely flammable,
very toxic) with the symbols below. Then match the symbols with the phrases

explaining their meaning:

2 3 2 5
@ %
& 8 5
(]
6 7 8 9 10

...... Living tissues as well as equipment are destroyed on contact with thesechemicals.
...... Substances that are very hazardous to health when breathed, swallowed or in
contact with the skin and may even lead to death.

...... Substances which are harmful to the aquatic, as well as the non-aquatic

environment or which have a detrimental effect at longer term.

...... Substances which may explode under certain conditions.

...... Substances_that can ignite combustible material or worsen existing fires and thus
make fire-fighting more difficult.

...... Substances which may have an irritant effect on skin, eyes and respiratory organs.
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...... 1. Liquids with flash points below 0°C and a boiling point of max. 35°C.
2. Gaseous substances which are flammable in contact with air at ambient
temperature and pressure.
...... 1. Spontaneously flammable substances.
2. Substances sensitive to moisture.
3. Liquids with flash point bellow 21°C.

Task 15. Be ready to speak on the topic “Environmental and green chemistry”.

Part 4. GRAMMAR: Relative Clauses

Rule Example

1.Relative clauses can be defining or non-defining.

2. To introduce relative clauses use who for people, | Van Houten, who was Dutch, was
which for things, where for places. the first person to extract

chocolate from cocoa.

Chocolate, which people enjoy all

over the world, first came from

Central America.

Remember that where is an object pronoun and | Coffee first came from Central

must be followed by a subject. America where the Aztecs lived.
Do not use that to introduce a non-defining That’s the chocolate that |
relative clause. bought.

3. Use a defining relative clause to identify which | I’ve got three phones. The phone
member of a group the sentence talks about. which is in the kitchen is broken.

(The relative clause is necessary
to identify which phone is meant).

4. Use a non-defining relative clause to give I’ve got only one phones. The
additional information about the noun it refers to. | phone, which is in the kitchen, is
The information is not necessary to identify the broken.

noun. (The relative clause gives
A non-defining relative clause is separated from | additional information, but it isn’t
the main clause by commas. needed to identify the phone).

5. We put a non-defining relative clause Courtes was the first person to
iImmediately after the person or thing it refers to. | bring chocolate to Europe. He
The relative pronoun replaces the second was an explorer.
noun or pronoun. = Courtes, who was an explorer,

was the first person to bring
chocolate to Europe.

Exercise 1. Look at the underlined relative pronouns in the sentences of Task 14.
When do we use them?
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Exercise 2. Complete these sentences with who, which or where.

1. The word chocolate, ........ comes from the Aztec language, is the only Aztec
word in English.

2. The Aztecs made a drink from cocoa beans ......... was called Xocoatl.

3. Henri Nestle, ........ was Swiss, developed the process of making milk chocolate.

4. Chocolate, .......... contains a special chemical, makes us feel as if we are in love.

5. In 1847 Joseph Fry, .......... lived in England, mixed the cocoa butter with other
ingredients to make a solid chocolate bar.

6. Chocolate contains small amounts of the chemical phenylethylamine, .......... is also
naturally present in brain, and ..... which gives us the same feeling as when we fall in love.

7. People in Britain spend 98p a week on chocolate except in Scotland, .......... they
spend more.

Exercise 3. Choose the correct alternative to complete these statements. Underline the
relative clauses.

1. A substance that dissolves in liquid is ......... :

a) dissolute b) dissolvable c) soluble
2. A liquid that dissolves substances is a ......... :

a) solvent b) soluent c) solutent
3. A material that is hard but breaks easily is ......... :

a) battle b) brittle c) bristle
4. A material that does not bend easily is ......... :

a) rancid b) rigorous c) rigid
5. A metal that can easily be beaten into new shapes is ......... :

a) beatable b) malleable c) mullible
6. A material that conducts electricity is ......... :

a) conducive b) conductive c) conductor
7. A material that catches fire easily is ......... :

a) flameable b) flammable c) inflammable

Exercise 4. Rewrite these sentences with who, which or where. There are two possible
answers for each sentence, depending on which sentence you think contain
an extra information.
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1. Champagne is one of the most expensive drinks in the world. It comes from France.
2. Brazil exports the most coffee in the world. It produces a million tonnes a year.
3. The avocado contains the most calories of any fruit. It has more protein than milk.
4. Tea grows in India and China. It is the national drink in Britain.
5. The Mexicans serve roast chicken with mole. It is a kind of chocolate sauce.
6. The world’s largest chocolate model was a 10 m by 5 m represantation of the
Olympic Centre in Barcelona. In this city they held the Olympic Games in 1992.
7. The durian fruit has a disgusting taste and smell. It is considered by some people to
be a delicacy.
Exercise 5. Take Everyday Chemistry Quiz and fill in the missing relative pronouns.
1. Two household chemicals ....... you should never mix include:

a) Vinegar and baking soda. Those bubbles could be toxic!

b) Bleach and water. Diluting bleach only makes it more dangerous.
¢) Oil and water. They don't mix and aren't meant to!

d) Bleach and ammonia. Chloramine vapors can be deadly!

2. The sweat-blocking ingredient ....... Is often in antiperspirant is:
a) An aluminum compound. ¢) A magnesium compound.
b) A calcium compound. d) A tin or stannous compound.
3. The acid in most car batteries ....... Is sometimes known as 'Oil of Vitriol' is:
a) Acetic acid. ¢) Nitric acid.
b) Hydrochloric acid. d) Sulfuric acid
4. Citrus fruit is one important source of Vitamin C ...... Is:
a) Ascorbic acid. ¢) Salicylic acid.
b) Citric acid. d) Tricarboxylic acid.
5. Soft drinks may contain different acids. The acid ....... produces fizz or bubbles is:
a) Ascorbic acid. ¢) Citric acid.
b) Carbonic acid. d) Phosphoric acid.
6. The starting ingredients ...... Is used in making soaps and detergents from scratch is:
a) Potassium hydroxide. ¢) Sodium chloride.
b) Sodium hydroxide. d) Calcium carbonate.
7. Two metals ...... are naturally contained in chocolate and cocoa are:
a) Cadmium and lead. ¢) Cadmium and mercury.
b) Aluminum and iron. d) Lead and cobalt.
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TEXTS FOR INDEPENDENT WORK

Module 1. What is Chemistry?
Text 1. Mendeleev’s Biography

Dmitri Mendeleev was born in Tobolsk, Siberia, Russia on February 8, 1834. he came
of a family of heroic pioneers. His grandfather was Pavel Maximovich Sokolov, a Russian
priest, was knowwn as the publisher of the first newspaper in Siberia, the Irtish. His father
was a director of the local high school. Mendeleev was the youngest child of 17 siblings.
At the age of 13, after the passing of his father and the destruction of his mother's factory
by fire, Mendeleev attended the Gymnasium in Tobolsk.

Dmitri’s mother made up her mind that he must get a good higher education and in
1849 the now poor Mendeleev family first relocated to Moscow, then to St. Petersburg,
where he entered the Main Pedagogical Institute in 1850. He worked hard and graduated as
a head of the class. After he graduated, an illness that was diagnosed as tuberculosis caused
him to move to the Crimean Peninsula on the northern coast of the Black Sea in 1855.
While there he became chief science master of the Simferopol gymnasium Ne21. He
returned with fully restored health to St. Petersburg in 1857.

Between 1859 and 1861, he worked on the capillarity of liquids and the workings of
the spectroscope in Heidelberg. In late August of 1861 he wrote his first book on the
spectroscope in which it received high acclaim. In 1862, he married Feozva Nikitichna
Leshcheva. Mendeleev became Professor of Chemistry at the Saint Petersburg
Technological Institute and the University of St. Petersburg before he was 32. He wrote
“We need a double number of Newtons to discover the secrets of nature and bring life into
harmony with laws”.

In 1863 he achieved tenure in 1867, and by 1871 had transformed St. Petersburg into
an internationally recognized center for chemistry research. In 1865 he became Doctor of
Science for his dissertation "On the Combinations of Water with Alcohol”. In 1876, he
became obsessed with Anna lvanova Popova and began courting her; in 1881 he proposed
to her and threatened suicide if she refused. His divorce from Leshcheva was finalized one
month after he had married Popova in early 1882. Even after the divorce, Mendeleev was
technically a bigamist; the Russian Orthodox Church required at least 7 years before lawful
remarriage. His divorce and the surrounding controversy contributed to his failure to be
admitted to the Russian Academy of Sciences (despite his international fame by that time).
His daughter from his second marriage, Lyubov, became the wife of the famous Russian
poet Alexander Blok. His other children were son Vladimir and daughter Olga, from his
first marriage, and son Ivan and a pair of twins from Anna.

Though Mendeleev was widely honored by scientific organizations all over Europe,
including the Copley Medal from the Royal Society of London, he resigned from St.
Petersburg University on August 17, 1890.

In 1893, he was appointed Director of the Bureau of Weights and Measures. It was in
this role that he was directed to formulate new state standards for the production of vodka.
His fascination with molecular weights led him to conclude that to be in perfect molecular
balance, vodka should be produced in the ratio of one molecule of ethyl alcohol diluted
with five molecules of water, giving a dilution by volume of approximately 38% alcohol to
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62% water. As a result of his work, in 1894 new standards for vodka were introduced into
Russian law and all vodka had to be produced at 40% alcohol by volume.

Mendeleev also investigated the composition of oil fields, and helped to found the
first oil refinery in Russia.

Mendeleev made other important contributions to chemistry. The Russian chemist and
science historian L. A. Tchugayev has characterized him as "a chemist of genius, first-class
physicist, a fruitful researcher in the fields of hydrodynamics, meteorology, geology,
certain branches of chemical technology (explosives, petroleum, and fuels, for example)
and other disciplines adjacent to chemistry and physics, a thorough expert of chemical
industry and industry, in general, and an original thinker in the field of economy."
Mendeleev was one of the founders, in 1869, of the Russian Chemical Society.

Mendeleev died in 1907 in St. Petersburg, Russia from influenza. The Mendeleev crater
on the Moon, as well as element number 101, the radioactive mendelevium, are named
after him.

Text 2. Faraday’s Contribution to Chemistry

We know electrochemistry to deal with the relations between the transformations of
chemical and electrical energy. We know it to owe its birth to the discoveries of Volta. It
culminated in the invention of the voltaic pile towards the end of the eighteenth century.
This important tool was almost immediately employed by Sir Humphry Davy to study the
chemical action of electric currents and to isolate potassium and sodium from the molten
hydroxides of these elements. Everybody knows this memorable pioneer work to have
paved the way towards the development of modern electrochemical industry of large
proportions. But Davy’s most significant service to science was his finding and training
Michael Faraday to whom more than anyone else electrochemistry is indebted. To his
experimental genius are due not only the discovery and enunciation of the two laws upon
which so much of electrochemistry is practically based, but also the principle of
electromagnetic induction which led ultimately to an economical means of generating
energy, essential for the industrial application of electrochemistry.

Faraday (September 22, 1791 — August 25, 1867) was born in London in 1791 of a
poor family and was one of the ten children of a blacksmith. There was no question of an
education for young Faraday and he was apprenticed to a bookbinder. He lived among
books and began to read some of them.He soon realized that his main interet was in science
and especially in electricity. It was a stroke of luck that his employer knew him to have
desire for learning and allowed him to read and to attend scientific lectures. Faraday
wanted to make experiments, but he had too little money.

In 1812 a customer gave Faraday tickets to attend the lectures of Humphry Davy at
the Royal Institution. Soon Faraday sent Davy his notes and an application for a job as his
assistant. Davy was enormously impressed by clear ability of the youngster and offered the
young man the job. His work at first was only to wash and prepare all the things which
Davy and his fellow-scientists were to use in their experiments. Almost at once Davy left
for his grand tour of Europe and took Faraday with him as secretary. Faraday, of course,
was thrilled and accepted the invitation with great pleasure. He had never been more than a
few miles from London in his life. Faraday enjoyed greatly his time in Europe, but he was
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not really sorry at the end of the journey because he was now able to continue his own
work and experiments in England.

Faraday became director of the laboratory in 1825, and soon the one-time
bookbinder’s apprentice became professor of chemistry at the Royal Institution. In
chemistry Faraday made his first mark in 1823, when he devised methods for liquefying
gases under pressure. In 1825 he discovered benzene.

In addition Faraday carried on Davy’s great work in electrochemistry. Davy had
liberated a number of new metals by passing an electric current through molten compounds
of those metals. Faraday named this process electrolysis. He named a compound or
solution that carry an electric current an electrolyte. Everybody knows all these names to
exist unchanged and to be used constantly in science.

In 1832 Faraday further reduced the matter of electrolysis to quantitative terms by
announcing what are now called Faraday’s laws of electrolysis. Faraday’s laws put
electrochemistry on its modern basis.

Module 2. Fundemental Concepts of Chemistry
Text 1. Definitions in Chemistry
Part |

An atom is the basic unit of an element consisting of a positively charged core (the
atomic nucleus) which contains protons and neutrons, and which maintains a number of
electrons to balance the positive charge in the nucleus. The atom is also the smallest entity
that can be envisaged to retain some of the chemical properties of the element, such as
electronegativity, ionization potential, preferred oxidation state(s), coordination number,
and preferred types of bonds to form (e.g., metallic, ionic, covalent).

A chemical element is characteized by a particular number of protons in the nuclei of
its atoms. This number is known as the atomic number of the element. For example, all
atoms with 6 protons in their nuclei are atoms of the chemical element carbon, and all
atoms with 92 protons in their nuclei are atoms of the element uranium. However, several
isotopes of an element, that differ from one another in the number of neutrons present in
the nucleus, may exist.

A compound is a substance with a particular ratio of atoms of particular chemical
elements which determines its composition, and a particular organization which determines
chemical properties. For example, water is a compound containing hydrogen and oxygen in
the ratio of two to one, with the oxygen between the hydrogens, and an angle of 104.5°
between them. Compounds are formed and interconverted by chemical reactions.

A chemical substance is a kind of matter with a definite composition and set of
properties. Strictly speaking, a mixfure of compounds and elements is not a chemical
substance, but it may be called a chemical. Most of the substances we encounter in our
daily life are some kind of mixture, e.g. air, alloys biomass etc. A substance can often be
classified as an acid or a base. This is often done on the basis of a particular kind of
reaction, namely the exchange of protons between chemical compounds.

A molecule is the smallest indivisible portion, beside an atom, of a pure chemical
substance that has its unique set of chemical properties, that is, its potential to undergo a
certain set of chemical reactions with other substances. Molecules can exist as electrically
neutral units unlike ions.
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Molecules are typically a set of atoms bound together by covalent bonds, such that the
structure is electrically neutral and all valence electrons are paired with other electrons
either in bonds or in ione pairs.

A mole is the amount of a substance that contains as many elementary entities (atoms,
molecules or ions) as there are atoms in 0.012 kilogram (or 12 grams) of carbon-12, where
the carbon-12 atoms are unbound, at rest and in their ground state. The number of moles of
a substance in one liter of a solution is known as its molarity. Molarity is the common unit
used to express the concentration of a solution in physical chemistry.

An ion is a charged species, an atom or a molecule, that has lost or gained one or
more electrons. Positively charged cations (e.g. sodium cation Na+) and negatively
charged anions (e.g. chloride ClI-) can form a crystalline laffice of neutral salts (e.g. sodium
chloride NaCl). lons in the gaseous phase is often known as plasma.

Part 11

A phase is a set of states of a chemical system that have similar bulk structural
properties over a range of conditions, such as pressure or temperature. Physical properties,
such as density and refractive index tend to fall within values characteristic of the phase.
The phase of matter is defined by the phase transition, which is when energy put into or
taken out of the system goes into rearranging the structure of the system, instead of
changing the bulk conditions.

The most familiar examples of phases are solids, liquids, and gases. Many substances
exhibit multiple solid phases. For example, there are three phases of solid iron (alpha,
gamma, and delta) that vary based on temperature and pressure. A principal difference
between solid phases is the crystal structure, or arrangement, of the atoms.

Redox is related to the ability of atoms or various substances to lose or gain electrons.
Substances that have the ability to oxidize other substances are said to be oxidative and are
known as oxidizing agents, oxidants or oxidizers. An oxidant removes electrons from
another substance.

Similarly, substances that have the ability to reduce other substances are said to be
reductive and are known as reducing agents, reductants, or reducers. A reductant
transfers electrons to another substance, and is thus oxidized itself. And because it
"donates" electrons it is also called an electron donor.

Oxidation and reduction properly refer to a change in oxidation number-the actual
transfer of electrons may never occur. Thus, oxidation is better defined as an increase in
oxidation number, and reduction as a decrease in oxidation number.

A chemical bond is a concept for understanding how atoms stick together in
molecules. It may be visualized as the multipole balance between the positive charges in
the nuclei and the negative charges oscillating about them.

Chemical reaction is a concept related to the transformation of a chemical substance
through its interaction with another or as a result of its interaction with some form of
energy. A chemical reaction may occur naturally or carried out in a labotatory by chemists
in specially designed vessels which are often laboratory glassware. It can result in the
formation or dissociation of molecules, that is, molecules breaking apart to form two or
more smaller molecules, or rearrangement or atoms within or across molecules. Chemical
reactions usually involve the making or breaking of chemical bonds. oxidation, reduction,
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dissociation, acid-base nelfirajization and molecular rearrangement are some of the
commonly used kinds of chemical reactions.

The term chemical energy is often used to indicate the potencial of a chemical
substance to undergo a transformation through a chemical reaction or transform other
chemical substances.

Text 2. Mixture

Mixture in chemistry is a physical combination of two or more pure substances (i.e.,
elements or compounds). A mixture is distinguished from a compound, which is formed by
the chemical combination of two or more pure substances in a fixed, definite proportion.
The components of a mixture retain their own chemical properties and may be present in
any proportions. For example, iron filings may be mixed with powered sulphur in any
proportions, and even if very fine iron powder is carefully mixed with powered sulphur,
the two components are easily separated by means of a magnet; the magnet will draw out
the iron from the mixture. However, if seven parts by weight of iron filings or powder are
mixed with four parts by weight of powdered sulphur and the mixture is heated to a red
glow, the iron and sulphur react to form the compound iron sulfide; they are chemically
combined and are not readily separated. The iron sulfide is not attracted by a magnet.
Mixtures are often classified as homogeneous or heterogeneous. Solutions and colloids are
homogeneous mixtures. The components of homogeneous mixture are too intimately
combined to be distinguished from one another by visual observation. A suspension is a
heterogeneous mixture. The particles in a heterogeneous mixture are coarse enough to be
distinguished by visual observation. Alloys are mixtures of metals and may be either
homogeneous or heterogeneous. The components of a mixture usually can be separated by
physical means such as distillation, evaporation, precipitation, filtration, solvent extraction,
or chromatography.

Module 3. Periodic Table of Elements
Text 1. The Element Gold.

Gold is element 79 and its symbol is Au. Though the name is Anglo Saxon, gold
originated from Latin “Aurum® or “shining dawn” and previously from the Greek. It's
abundance in the earth's crust is 0.004 ppm. 100% of Gold found naturally is isotope
Au197. 28 other isotopes can be produced artificially and are all radioactive.

Gold along with Silver and Copper, form a column in the periodic table. They are
found naturally and were the first three elements known to man. They were all used as
primitive money well before the first gold coins which appeared in Egypt around 3400 BC.
Most gold is ancient or comes from Central American Aztecs and South American Incas.
They brought to Europe by the Spanish and Portuguese in the 16th century, and which has
since been recycled over and over again. In 1830 world output was no more than 12 tonnes
pa. But around that time new gold discoveries were being made. Finds were discovered
in Siberia, in California, New South Wales and Victoria, Australia, Transvaal, South
Africa, the Klondike and Alaska, and they all produced gold rushes. The world production
was then around 150 tonnes per year. It is now around 2300 tonnes pa.

95



Usually it is found in its natural state and does not naturally alloy with anything else
and because it is the heaviest of all metals, sifting rock in water, the gold always falls to the
bottom and all less dense impurities are washed away.

The largest nugget was the Welcome Stranger nugget found in Victoria, Australia in
1869. It weighed over 71 kg. This type of nugget occurrs naturally but it is very, very rare.
Pure gold is 24 karat. 18 karat must be 75% gold and 12 karat gold is 50% gold and so on.
Gold is the most malleable of all metals and soft enough to be cut with a knife. Stone age
peoples hammered gold into plates for ornamental purposes. Really quite large amounts
were gathered together. Though Tutankhamun was a minor Pharaoh and died aged 18, his
coffin alone contained 112 kg of gold. Egyptians also made thin gold sheets, utensils, vast
variety of jewellery and even gold threads. King Tut, when he was buried, had over 150
gold ornaments on his body.

Today 1 gram of gold can be beaten into a square meter sheet just 230 atoms thick. 1
cu centimetre would make a sheet of 18 square metres. Concord's windscreen had a layer
of gold to screen pilots from UV light and today it is often used in skyscraper windows to
cut down both heat and UV from sunlight. 1 gram can be drawn out to make 165 metres of
wire just 1/200th of a millimetre thick.

The gold colour in the Buckingham Palace fence is actually gold. Gold covered,
because it lasts 30 years, whereas gold paint, which actually contains no gold at all, lasts in
tip-top conditions, only about a year or so.

Sea Water contains around 3 parts in a billion of gold, but there's never been found an
economic means of recovering it. The Germans tried very hard during the 2nd WW but
failed miserably.

The largest modern hoard is the 30,000 tons in the US Federal Reserve Bank in New
York, which belongs to 18 different nations. It is estimated that all the world's gold
gathered together would only make a cube around 18 metres per side - about 6000 cubic
metres. And that's Gold.

Text 2. Aluminum and Its Characteristics

Aluminium is a chemical element in the boron group with symbol Al and atomic
number 13. It is a silvery white, soft, ductile metal. Aluminium is the third most abundant
element (after oxygen and silicon), and the most abundant metal, in the Earth's crust. It
makes up about 8% by weight of the Earth's solid surface. Aluminium metal is so
chemically reactive that native specimens are rare and limited to extreme reducing
environments. Instead, it is found combined in over 270 different minerals. The chief ore
of aluminium is bauxite.

Aluminium is remarkable for the metal's low density and for its ability to resist
corrosion due to the phenomenon of passivation. Structural components made from
aluminium and its alloys are vital to the aerospace industry and are important in other areas
of transportation and structural materials. The most useful compounds of aluminium, at
least on a weight basis, are the oxides and sulfates.

Despite its prevalence in the environment, no known form of life uses aluminium salts
metabolically. In keeping with its pervasiveness, aluminium is well tolerated by plants and
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animals. Owing to their prevalence, potential beneficial (or otherwise) biological roles of
aluminium compounds are of continuing interest.

Corrosion resistance can be excellent due to a thin surface layer of aluminium oxide
that forms when the metal is exposed to air, effectively preventing further oxidation. The
strongest aluminium alloys are less corrosion resistant due to galvanic reactions with
alloyed copper. This corrosion resistance is also often greatly reduced by aqueous salts,
particularly in the presence of dissimilar metals.

Owing to its resistance to corrosion, aluminium is one of the few metals that retain
silvery reflectance in finely powdered form, making it an important component of silver-
colored paints. Aluminium is oxidized by water to produce hydrogen and heat:

2A| +3H20—>A1203+3H2

This conversion is of interest for the production of hydrogen. Challenges include
circumventing the formed oxide layer, which inhibits the reaction and the expenses
associated with the storage of energy by regeneration of the Al metal.

Module 4. States of Matter
Text 1. Liquefaction of Cases

Now suppose you put enough pressure on a gas to halve its volume to make a pint of
it into half a pint. The half-pint has as many molecules in it as the pint had. There are twice
as many molecules in the gas, so it hits twice as many blows on a given area as it did when
it was a pint. Accordingly, it is thrusting on its container twice as hard and it has twice the
pressure.

If pressure is put upon any gas the molecules are crowded by the pressure towards
each other, and when they get very near to each other they get within the range of each
other's attraction. If the gas is one like carbon dioxide or sulphur dioxide, the crowded
molecules may pull on each other so strongly that they hang together and the gas becomes
a liquid. It is thus possible to turn many gases into liquids simply by compressing them.
Ammonia, carbon dioxide, sulphur dioxide, chlorine and some other gases can easily be
turned into liquid in this way. Any gas in fact can be turned into a liquid by compressing it
- as long as it is not too hot. The jostling of the molecules, which we call heat, prevents the
molecules clinging together and making a liquid; the attraction of the molecules pulls them
together and causes them to make a liquid.

If there is a strong attraction, as with ammonia or carbon dioxide, pressure will liquefy
the gas even if fairly warm; but gases like oxygen or hydrogen can only be liquefied by
pressure if their molecules are calmed down by a great deal of cooling. 80, if we try to see
what happens if we compress a gas to the greatest extent possible, we find that it starts by
halving its volume each time we double the pressure. Then we begin to find it more than
halves its volume when we double the pressure on account of the molecules attracting each
other. Then either the gas collapses into a liquid, or, if it is too hot to do this, increase of
pressure drives the molecules still nearer and makes the volume smaller. Now the
molecules get so close that they repel each other, and as their outer rings of electrons get
nearer the repulsion between them gets huge and the gas becomes more and more difficult
to compress and finally is incompressible as a liquid or a solid. The liquefying of gases is
an important industry. A gas takes up several hundred times as much room as it does in the
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form of a liquid and so if we want to send it by train or ship it, it is best to send it as a
liquid. Chlorine gas - the green-poison-gas - is used for many quite beneficent purposes
such as bleaching, making dyes, medicines, etc. A ton of chlorine as gas would have a
volume of 422 cubic yards. It would take about forty railway trucks to hold it.

If chlorine is compressed, it collapses to a greenish liquid, which is run into closed
steel boilers mounted on railway wheels. A ton of chlorine as liquid occupies only one
cubic yard. The chlorine under the pressure of some seven atmospheres (105 Ibs. per 1
square inch) in the boiler remains liquid permanently. If the boiler were to be smashed up
in a railway accident the effects would not be quite as disastrous as might be expected, for
the evaporation of the liquid would cool it intensely and the gas would be but slowly
evolved.

Gases like oxygen and hydrogen will remain liquid only at very low temperatures (-
1500to -2500C) and so it is almost as difficult to keep them liquid at ordinary temperatures
as it would be to keep water liquid if the world were red-hot! Accordingly, we transport
oxygen and hydrogen compressed in cylinders to 120 times the pressure of the air. If the
cylinder holds 1 cubic foot, we can accordingly pack 120 cubic feet of gas into it. Higher
pressures would be too dangerous.

Text 2. Expansion of Gases

Just as we can cool a gas by making it do work, so we can heat it by doing work upon
it. Suppose, instead of letting the gas push the piston we apply power to the piston and
make it push the gas. This speeds up its molecules and makes it hot. It follows, then, that if
we compress a gas it becomes hotter. The best example of this is seen in a bicycle pump,
which becomes very warm when a tyre is inflated. You might think this was due to the
friction of the piston, but if you try working the pump without a tyre, you will find it does
not heat up noticeably. The expansion of a compressed gas is used in driving steam-
engines, petrol-engines, hot-air-engines, etc.

Gases expand very largely when they are heated. We saw that a cubic foot of steel
expanded by 5 cubic inches when heated from OO C to 780 C, while a cubic foot of
alcohol expanded 150 cubic inches over the same range. A cubic foot of air when heated
from 0'C to 780 C expands by no less than 493 cubic inches. An interesting thing is that all
gases expand to exactly the same extent when heated under the same conditions, which is
by no means true for liquid or solids. When a liquid or solid is heated and expands there
are two forces at work. The molecules are speeded up and so tend to swing in bigger orbits
or to get further from each other. This effect is the same for all solids or liquids. But the
attraction of the molecules opposes this effect; consequently substances whose molecules
attract each other strongly will expand little and vice versa. But the molecules of gases are
too far from each other to attract each other appreciably, so the effect of heating them is
simply to increase the speed and energy of the molecules and make them bounce off each
other harder and so fly farther apart. As the same rise of temperature means the same
increase of energy, all gases expand equally.

The expansion of gases is very large, but it is not very useful for measuring
temperatures because they expand and contract not only when the temperature alters but
also when the air pressure alters. The expansion of a gas is sometimes used to measure
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rather high or very low temperatures and also for very accurate work. An air thermometer
is rather a difficult affair to handle, and it is used only in the laboratory.

Module 5. Inorganic Chemistry
Text 1. The History and the Basics of English Chemistry Nomenclature

The history of chemical nomenclature is unclear. However, it is supposed that it
originates from early alchemy and their needs to classify and name substances and
compounds they were using.

The nomenclature of alchemy is rich in description, but does not effectively meet the
aims outlined above. Opinions differ whether this was deliberate on the part of the early
practitioners of alchemy or whether it was a consequence of the particular (and often
esoteric) theoretical framework in which they worked.

While both explanations are probably valid to some extent, it is remarkable that the
first "modern™ system of chemical nomenclature appeared at the same time as the
distinction (by Lavoisier) between elements and compounds, in the late eighteenth
century.The French chemist Louis-Bernard Guyton de Morveau published his
recommendations in 1782, hoping that his "constant method of denomination” would "help
the intelligence and relieve the memory".

The system was refined in collaboration with Berthollet, de Fourcroy and Lavoisier,
and promoted by the latter in a textbook which would survive long after his death at the
guillotine in 1794. The project was also espoused by Jons Jakob Berzelius who adapted the
ideas for the German-speaking world.

The recommendations of Guyton covered only what would be today known as
inorganic compounds. With the massive expansion of organic chemistry in the mid-
nineteenth century and the greater understanding of the structure of organic compounds,
the need for a less ad hoc system of nomenclature was felt just as the theoretical tools
became available to make this possible. An international conference was convened in
Geneva in 1892 by the national chemical societies, from which the first widely accepted
proposals for standardization arose.

A commission was set up in 1913 by the Council of the International Association of
Chemical Societies, but its work was interrupted by World War 1. After the war, the task
passed to the newly formed International Union of Pure and Applied Chemistry, which
first appointed commissions for organic, inorganic and biochemical nomenclature in 1921
and continues to do so to this day.

The IUPAC nomenclature of inorganic chemistry is a systematic method of naming
inorganic chemical compounds as recommended by the International Union of Pure and
Applied Chemistry (IUPAC). Ideally, every inorganic compound should have a name from
which an unambiguous formula can be determined. There is also an IUPAC nomenclature
of organic chemistry.

The International Union of Pure and Applied Chemistry (IUPAC) is an international
non-governmental organization established in 1919 devoted to the advancement of
chemistry. It has as its members national chemistry societies. It is most well known as the
recognized authority in developing standards for the naming of the chemical elements and
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their compounds, through its Interdivisional Committee on Nomenclature and Symbols
(ITUPAC nomenclature). It is a member of the International Council for Science (ICSU).

In addition to nomenclature guidelines, the IUPAC sets standards for international
spelling in the event of a dispute; for example, it ruled that international aluminium is
preferable to the American aluminium and American sulfur is preferable to the British
sulphur.

Many IUPAC publications are available over the Internet. For example, Quantities,
Units and Symbols in Physical Chemistry (the "Green Book™) can be downloaded in its
entirety, while Compendium of Chemical Terminology is fully searchable online.

Text 2. Carbon Monoxide

Carbon monoxide is a chemical compound, CO, a colorless, odorless, tasteless,
extremely poisonous gas that is less dense than air under ordinary conditions. It is very
slightly soluble in water and burns in air with a characteristic blue flame, producing
carbon dioxide; it is a component of producer gas and water gas, which are widely used
artificial fuels. It is a reducing agent, removing oxygen from many compounds and is used
in the reduction of metals, e.g., iron, from their ores.

Carbon monoxide is formed by combustion of carbon in oxygen at high temperatures
when there is an excess of carbon. It is also formed (with oxygen) by decomposition of
carbon dioxide at very high temperatures (above 2000° C). It is present in the exhaust of
internal combustion engines (e.g., in automobiles) and is generated in coal stoves, furnaces,
and gas appliances that do not get enough air (because of a faulty draft or other reasons).

Carbon monoxide is an extremely poisonous gas. Breathing air that contains as little
as 0.1 % carbon monoxide by volume can be fatal; a concentration of about 1 % can cause
death within a few minutes. The gas is especially dangerous because it is not easily
detected. Early symptoms of carbon monoxide poisoning include drowsiness and
headache, followed by unconsciousness, respiratory failure, and death. First aid for a
victim of carbon monoxide poisoning requires getting him to fresh air; administering
artificial respiration and, if available, oxygen; and, as soon as possible, summoning a
doctor. When carbon monoxide is inhaled it reacts with hemoglobin, the red blood pigment
that normally carries oxygen to all parts of the body. Because carbon monoxide is attracted
to the hemoglobin about 210 times as strongly as is oxygen, it takes the place of oxygen in
the blood, causing oxygen starvation throughout the body.

Module 6. Organic Chemistry
Text 1. Sodium Chloride

Sodium chloride is NaCl, common salt. It is readily soluble in water and insoluble or
only slightly soluble in most other liquids. It forms small, transparent, colorless to white
cubic crystals. It is odorless but has a characteristic taste. It is an ionic compound, being
made up of equal numbers of positively charged sodium, and negatively charged chloride
-ions. When it is melted or dissolved in water the ions can move about freely, so that
dissolved, or molten sodium chloride is a conductor of electricity; it can be decomposed
into sodium and chlorine by passing an electrical current through it.
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Salt is important in many ways. It is an essential part of the diet of both men and
animals, and is a part of most animal fluids, such as blood, sweat and tears. It aids
digestion by providing chlorine for hydrochloric acid, a small but essential part of human
digestive fluid. Persons with hypertensive heart disease often must restrict the amount of
salt in their diet. Salt is widely used as a seasoning for foods, and is used in curing meats
and preserving fish and other foods. As a chemical it is used in making glass, pottery,
textile dyes, and soap, and in large amounts to melt ice and snow on streets and highways.
It is also used for the production of chlorine, sodium metal and sodium hydroxide.

Nearly all chemical compounds that contain either sodium or chlorine are ultimately
derived from salt. Salt is widely and abundantly distributed in nature. It makes up nearly
80% of the dissolved material in sea water, and is the greater part of dissolved matter in the
Dead Sea, the Great Salt Lake, and in salt wells in various parts of the world. It is also
widely distributed in solid form. Rock, or mineral, salt is usually less pure; it is found in
large deposits in the USA, and also in Great Britain, France, Germany, China and India.

Salt is mined from deposits or is obtained as a brine by introducing water into the
deposits to dissolve the salt and then pumping the solution to the surface. Salt is also
obtained by evaporation of sea water, usually in shallow basins warmed by sunlight; salt so
obtained was formerly called bay salt, and is now often called solar salt. Most salt for table
use is obtained from sea water; it is usually not pure sodium chloride, small amounts of
other substances being added to it to prevent lumping. Manufacture and use of salt is one
of the oldest chemical industries. Salt has been used as money.

Text 2. Water-Soluble Vitamins

Vitamins B and C are considered to be water-soluble. The vitamin B is complex and
includes thiamin (vitamin B1, riboflavin (vitamin B2), niacin (nicotinic acid), folic acid,
vitamin B6. (pyridoxine), vitamin B12, biotin, pantothenic acid. The chemical structure of
each of the B-vitamins is different, but they have some common features. As a rule they act
as "co-factors" in different enzyme systems in the body; they are found in the same foods;
and being water-soluble, they are not stored for long in the body. These characteristics
mean that diets containing too little of the B-vitamins can lead to multiple deficiency
within a few months.

Thiamin (B1) and pantothenic acid are necessary for the release of energy from
carbohydrate (thiamin) and fat (pantothenic acid). They are wide-spread in both animal and
vegetable foods. Rich sources of thiamin are those containing more than 0.04 mg per 100
kcal, such as milk, offal, pork, eggs, vegetables and fruit. It should be noted that cooking
may result in considerable losses from these foods.

Riboflavin (B21) and niacin are necessary for the utilization of energy from food.
Riboflavin is a bright yellow substance, which is widely distributed in foods. The main
sources of this vitamin are milk, meat and eggs. The main sources of niacin in the average
diet are meat and meat products, potatoes, bread and cereals. Milk and eggs are not rich in
this vitamin.

Folic acid (folate) has several functions, including its action with vitamin B12 in
rapidly dividing cells. Deficiency of this vitamin leads to anaemia and the degeneration of
nerve cells. Vitamin B12 does not occur in vegetable foods, but only in animal products
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and in microorganisms including yeast. Liver is the richest source of vitamin B12, but
useful amounts of it also occur in eggs, cheese, milk, meal and fish. As for folic acid, raw
green leafy vegetables are rich in it, but most fruits, meat and dairy products contain little.
Folic acid is easily destroyed in cooking, much being lost in the water used for cooking
vegetables.

Vitamin B6 is necessary for the formation of haemoglobin. Its deficiency is rare in
man, but high intakes are dangerous. In the diet vitamin B6 can be found in milk, meat,
potatoes and other vegetables.

Biotin is essential for the metabolism of fat. Very small amounts of it are needed. Egg
yolk is rich source of biotin. Smaller amounts are obtained from milk and dairy products,
cereals, fish, fruit and vegetables.

Module 7. Chemical Laboratory
Text 1. Evaporation.

Evaporation is a change of a liquid into vapor at any temperature below its boiling
points. For example, water, when placed in a shallow open container exposed to air,
gradually disappears, evaporating at a rate that depends on the amounts of surface exposed,
the humidity of the air, and the temperature. Evaporation occurs because among the
molecules near the surface of the liquid there are always some with enough heat energy to
overcome the cohesion of their neighbors and escape. At higher temperatures the number
of energetic molecules is greater, and evaporation is more rapid. Evaporation is also
increased by increasing the air circulation, thus carrying away the energetic molecules
leaving the liquid before they can be slowed enough by collisions with air molecules to be
reabsorbed into the liquid. If the air is humid some water molecules from the air will pass
back into the liquid, thus reducing the rate of evaporation. An increase in atmospheric
pressure also reduces evaporation. The process of evaporation is always accompanied by a
cooling effect. For example, when a liquid evaporates from the skin, a cooling sensation
results. The reason for this is that only the most energetic molecules of liquid is lost by
evaporation, so that the average energy of the remaining molecules decreases; the surface
temperature, which is the measure of this average energy, decreases also. Many
refrigeration processes are based on this principle.

Text 2. Evaporimeter.

Evaporimeter is an instrument that measures the rate of evaporation of water into the
atmosphere, sometimes called an atmometer. Evaporimeters are of two types, those that
measure the evaporation rate from a free water surface and those that measure it from a
continuously, wet porous surface. In the first type, the level of water in a tank or pan, often
sunk into the ground level, is measured by a micrometer gauge. After accounting for
increases, due to rain and decreases due to deliberate draining, the day-to-day decrease in
the water level can be attributed to evaporation. In the evaporimeter of the second type, the
evaporation rate is computed according to the rate of weight loss of a wet pack of
absorbent material. The Piche evaporimeter uses an inverted graduated cylinder of water
with a filter-paper seal at the mouth. Evaporation takes place from the wet filter paper and
thus depletes the water in the cylinder, so that the rate of evaporation can be read directly
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from the graduations marking the water level. The Livingston sphere, another evaporimeter
of the second type, uses a wet ceramic sphere as the evaporating surface to stimulate
evaporation rates from vegetation. Because evaporation rates are so sensitive to the water
supply, to the nature of the evaporating surface, and to the surface’s exposure to the
atmosphere, the data collected by such instruments, are often not representative of the
natural evapotranspiration, from the soil, vegetation, and the oceans; evaporimeters are
therefore not in wide-spread use by environmental scientists.

Module 8. Everyday Chemistry
Text 1. Radiation Sickness

Radiation sickness is a harmful effect produced on body tissues by exposure to
radioactive substances. The biological action of radiation is not fully understood, but it is
believed that a disturbance in cellular activity results from the chemical changes caused by
lonization. Some body tissues are more sensitive to radiation than others and are more
easily affected; the cells in the blood-forming tissues are extremely sensitive.

Radiation sickness may occur from exposure to a single massive emanation such as a
nuclear explosion, or it may occur after repeated exposure to even very small doses in a
plant or laboratory, since radiation effects are cumulative. Moreover, solar radiation in
sufficient quantity is enough to cause tissue destruction; persons unduly exposed to
sunlight, such as farmers and sailors, have a far greater incidence of skin cancer than has
the general population.

Radiation sickness may be fairly mild and transitory, consisting of weakness, loss of
appetite, vomiting, and diarrhea. A mild dose of radiation increases the tendency to bleed
and reduces the body's defense against infection. After a massive dose of radiation the
reaction may be so severe that death quickly ensues. This is usually due to severe anemia
or hemorrhage, to infection, or to dehydration. Extremely high doses damage the tissues of
the brain, and death usually follows within 48 hr. There is no treatment for radiation
sickness, although it is sometimes possible for persons to survive otherwise lethal doses of
radiation if bone marrow transplants are performed.

Exposure to radiation can cause genetic mutation; the progeny of those subjected to
excessive radiation tend to show deleterious genetic changes. Persons working with
radioactive materials or X-rays protect themselves from excessive exposure to radiation by
shields and special clothing usually containing lead. Processes involving radioactive
substances are observed through thick plates of specially prepared glass that exclude the
harmful rays. A dosimeter, a device measuring the amount of radiation to which an
individual has been exposed, is always worn by persons working in radioactive areas.

Text 2. Poison

Poison is any agent that may produce chemically an injurious or deadly effect when
introduced into the body in sufficient quantity. Some poisons can be deadly in minute
quantities; others only if relatively large amounts are involved. Factors of importance in
determining the severity of a poison include the nature of the poison itself, the
concentration and amount, the route of administration, the length of exposure, and the age,
size, and physical health of the individual. If poisoning is suspected a physician or poison
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control center should be called immediately. The remainder of the poison and its container
should be saved; the label may list ingredients; first aid measures or antidotes. For most
ingested poisons emptying the stomach is the most important treatment; vomiting is best
accomplished in the conscious individual by administering syrup of ipecac with large
quantities of water. The major exceptions to this treatment are in cases of ingestion of
corrosives such as lye and certain hydrocarbons such as kerosine. In corrosive ingestions a
milk may be given, but vomiting should not be induced since the damage that may have
already been sustained by the mucous membranes of the esophagus and stomach may
advance to perforation; the patient should be seen by a physician as soon as possible.
Hydrocarbons are extremely volatile, and the dangers of their being aspirated into the
lungs when vomiting is induced are greater than their toxicity if absorbed into the body. In
gas or vapor poisoning the patient should be carried to a nonpolluted atmosphere; artificial
respiration should be employed if necessary. If any poison has been absorbed through skin,
all contaminated garments should be removed immediately and the skin washed with soap.
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RENDERING THE ARTICLE

Rendering the article is the way in which the article is translated and explained.
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Instruction for rendering the article

Read the article carefully.

Make up the plan of the article using narrative sentences. Leave blanks after each
point for working out the plan in detail.

Find the meaning of the key words from the article in the bilingual dictionary.
Formulate the main idea of the article in a one sentence.

Work out the plan in detail.

Read the article again and compare it with your plan. Check up if you haven’t
missed the essential material.

Make up a clean copy according to the plan for rendering the article.

Plan for rendering the article

The title of the article:
The article is headlined ......... . | The headline of the article I’ve read is ......... .

The autor of the article, when and where it was published:
a) The autor of the article is ......... ./ The article is written by ......... :
b) It was published (printed) in the issue ......... :

The main idea of the article:
a) The main idea of the article is ......... :
b) The article is devoted to (dedicated to / deals with) ......... :
c) The article draws the reader’s attention to ......... :
d) The purpose of the article is to give the reader some information about ......... :

The content of the article:
a) The author starts by telling us about ......... :
b) The author writes (stresses / thinks / points out / describes) ......... :
c) The autor consides (tackles) the problem of ......... :
d) The author gives a quotation from ......... :
e) The article draws the reader’s attention to ......... :
f) The article goes on to say that ......... :
g) Inconclusion ......... . | The author comes to the conclusion that ......... :

5. Your opinion of the article:

a) | found the article interesting (of no value / dull / too hard to understand / easy
to read / important / exciting / actual / useful ......... :

b) I recommend my fellow-students to read it because it enriches our knowledge
in the field of / it tries to solve the problem of / it raises the question of ......... :
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Sample rendering
[TpoBigauii ykpaincekuii madboparopHwuii moptain / 28 Bepecus 2012 p.
BB MarHiTHOTrO MoJisi HA BJIACTHBOCTI BOIH

Y 1936 poui 6enbriiicekuit imkenep T.M.C. BepmelipeH BUSBHUB, 110 MPH HArpiBaHHI
BOJM, sIKa TIEPETHYJA CHJIOB1 JIiHII MArHITHOTO TIOJISI, HAa TEIMJIOOOMIHHIA TMOBEpPXHI HE
YTBOPIOETHCSI HAKUIL. 3 TUX CaMUX MIp MarHiTHOI OOpOOKOIO BOAM MOYalIM 3aiMaTHUC
Mmaixke Bcl. Tak OyB 3amylieHUH MIaJeHUN a)K10TaX HABKOJIO BIUIMBY MAarHiTHOTO IOJIS Ha
BJIACTUBOCTI BOJIU.

CraBiaeHHs J10 MarHiTHoi OOpoOKM BOJM Ma€ TOMIOCHUM Xapaktep. Opni
BIJTYAWTYIITHO BIpSITh Y MariuHi BJIACTUBOCTI OMAarHi4€HOi BOJH, 1HII — CKENTUKU — TOTOBI
3HAUTH HAMMEHII HEeIOMIKK W 30BCIM HE CHPUMMAIOTh HAyKOBO OOIPYHTOBAHUX (DaKTIB 1
HaBITh HA3WBAIOTh iX IIapiiaTaHcTBOM. Aule sik ka3aB JKan Jlyi Aracuc: «bynb-sake Benuke
BIJIKDUTTS B Haylll IPOXOJUTh TPU HEMHUHYY1 cTaall. Cnepily JItoau 3asBisSi0Th, 10 BOHO
cynepeuuts biomi (O.M. — B Hamomy Bunaaxky B poiii biomi BucTymae TpaguuiiiHa
Hayka). [IoTIM BOHU CTBEpXKYyIOTb, IO 1€ JABHUM-AaBHO Oyio BizmoMo. Hapemiti, BoHU
Ka)KyTh, 1110 HIKOJIM HE CYMHIBAJIMCS B 1OT0 MPAaBUIIBHOCTDY.

Sk BiIoMO, BOJla — OJiHA 3 Ha3araJKoOBIIIMX PEYOBUH, BIJOMUX Ha CHOTOJHI HAYIII.
Icnye 6Ge3niu Teopiil 1 TiOTE3 aHOMAJbHUX BiacTUBOCTEeM Boau. Ha croromni Hemae
YITKOTO HAyKOBO MiATBEP/KEHOTO YSABJICHHS MPO CTPYKTYpPY Ta BIACTHUBOCTI BOJU. A 'y
BHUIMAJKy MarHiTHOTO BIUIMBY Ha BOJY B3araji BIJOYBalOThCS MPOLIECH, SKI TpaaulliifHa
HayKa MOSICHUTH HE MOXKE.

Teopii 11010 MarHITHOrO BIUIMBY MOKHA TOJUIMTH Ha KOJOIAHI, HOHHI, BOJSHI Ta
IUHAMIYHI.

[TpuXUIbHUKU KOJOIMHOI TEOpii CTBEP/KYIOTh, 1[0 MarHiTHE IMoJje, JII0YM Ha BOIY,
MOXE PYWHYBATH KOJOIJHI YAaCTUHKH, SKI B HIM TPHUCYTHI. TakumM YWUHOM, LEHTPOM
KpHUCTaji3aiii 3aMICTh MOBEPXOHb TPYO CTAIOTh Il YACTHHKH, IO JIETKO BUIAISIOTHCA 3
MOTOKY y BUDsiAl nuiamy. Hakun Ha moBepxHi TpyO He yTBOproeTbes. HasiBHICTH HOHIB
3aJ1i3a IHTeHCU(IKY€e NOSIBY 3apPOJIKIB KpUCTaIi3allii.

[TpuXuIbHUKN HOHHOI TEOpIi MOB'A3YIOTh J1}0 MAarHiTHOTO MOJIA 3 TiJIpaTalli€lo HOHIB.
BrumiB MarHiTHOTO TIOJISI Ha BOXY Ta il JOMIIIKA TIOSICHIOETHCS TOJISPHU3AIli HHUMHA
sBUIaMU Ta Jedopmaiiiero HoHIB cosield. ['iapartariis WoOHIB mpu 0OpoOIll 3MEHIIYETHCS,
BOHU 30JIMKYIOTBCS W YTBOPIOIOTH KpUCTaIiyHy (popmy coimi. Takum YUHOM, 3aMiCTh
TBEPJIOTO HAKHUITY Y BOJI 3'ABJISIETHCSI MITPYIOYMI TOHKOJIWCIIEPCHUUN IIIaM, SIKHM JIETKO
BUJIAJISIETHCS 3 TIOBEPXHI TPYOOITPOBO/IIB.

[TpuXuIbHUKYU TIMOTE3 BOASHOI TEOpii MPUIMYCKAIOTh, [0 MAarHiTHE IOJE BIUIMBAE
0e3rmocepelHbO0 Ha CTPYKTYypy acomiaTiB Boau. lle Moxe mpuBectn a0 nedopmartii
BOJHEBHUX 3B'A3KIB a00 MEpepo3MOJUTy MOJIEKYJd BOAM Y THUMYACOBHX acCOI[IaTMBHHUX
YTBOPEHHSIX, IO TAKOX TATHE 3a CO00I0 3MIHY (hI3UKO-XIMIYHUX XapaKTEPUCTHUK MPOIIECIB,
AK1 IepeOirarTh y Hil.

Ha chorogni HailOuibll MOMYJSIPHOIO € JuHaMiuyHa Teopis. IIoTik B'A3K0i piLAMHU
3BOJIUTHCS, 3 MOJIEKYJIIPHO-KIHETUYHOT TOYKHU 30pY, A0 TPAHCIALIIMHOrO pyxXy HOHIB 1
MOJIEKYJl PIIMHU B HAIpPSIMKY PYXy MPHUKIAIEHOI CWJIK. BBakaloTh piIMHY MEXaHIYHOIO
CUCTEMOIO, fIKa CKJIAQJAEThCA 3 HE3AJIEKHUX YACTHMHOK (MOHIB) Ta MOJIEKYJ BOJH, WIO
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3HaXOJAThCSA B TEIIOBOMY pyci. Ha 3apsmkeni HOMIIIKY, IO PyXarOThCs B MOTOLI BOJIU
1] €0 MarHiTHOTO TOJIs, Ji€ criia JIopeHIia, sika HaMaraeTbCs 3MIHUTH TPAEKTOPIIO PyXY
IIMX YAaCTUHOK - 3aKpydye€ HABKOJIO Mar”HiTHHUX JIiHIM. BuHWKae MakpoCKONMIYHUN TOTIK
BOJM: YCIO Macy HEHUTpaJbHUX MOJIGKYJ BOJHM «TSATHE» OJHOYACHO MHOXKHHA
HU3BKOMOJIEKYJIIPHUX KaTIOHIB Ta aHIOHIB, IPUYOMY JDKEPEJIIOM €HEprii CIyrye eHepris
€JICKTPUYHOTO TOJIs, a MarHiTHE MoJie BUKOHYE Kepyrodi PyHkiii. Takum yuHOM, i Ji€I0
MarHiTHOTO MOJIsA 3a paxyHOK edekTy XoJjula CyTTEBY pOjb BIIITPalOTh €ICKTPUYHI IMOJI,
BHUKJIMKaHI €JICKTPUYHUM 3apsA0M MOBEPXHI po3iny (a3 i cymapHUM 00'€eMHUM 3apsiaoM
HOHIB.
[TigTBepauTH ab0 CHpOCTyBAaTH OJHY 3 LHMX TEOPiil ChOTOJHI HEMOXIMBO. Aue
TOBOPUTH, IIO II€ YUCTE MAPIATAHCTBO - II€ HE PO3YMITH MPOIIECiB HAYKOBOTO Mi3HAHHS.
Onena MoxapoBcbKa

The headline of the article I have read is “The magnetic field effect on water
properties”.

The author of the article is Olena Mozharovska. It was published on the webside
“Leading Ukrainian laboratory portal” in the section “Chemistry” on the 28th of
September, 2012.

The article deals with the water - one of the most mysterious substances known to
science today. He also expresses that there is no clear scientific evidence of the structure
and properties of water.

The author starts by telling that in 1936 a Belgian engineer T.Y.S. Vermeyren found
that by heating water that crossed force lines of the magnetic field there was no boiler scale
on the heat - exchange surface. It has been a frantic rush around the magnetic field on the
properties of water since that time. Some believe in the magical properties of magnetic
water others - skeptics - are ready to find the smallest flaws and do not accept scientifically
grounded facts and even called them a fraud.

The author gives a quotation from Jean-Louis Ahasys who says that a great science
discovery consists of three stages: first, people say it contradicts the Bible ( in this case,
Bible serves as traditional science), second, they claim it has been known since early time,
finally, they say they have never doubted its correctness. There are a lot of theories and
hypotheses of water anomalous properties. They can be divided into colloidal, ionic, water
and dynamic. Colloidal theory supporters argue that the magnetic field acting on the water
can destroy the colloidal particles. lonic theory supporters link up the magnetic action with
the ions hydration. Hypotheses water theories supporters suggest that the magnetic field
acts directly on the structure of water associates. At present, the dynamic theory is the most
popular. Supporters of these theory try to give a detailed explanation of the magnetic field
effect on water properties.

In conclusion, the author states that it is impossible to refute one of these theories. But
to say that it is fraud means not to understand the processes of scientific knowledge.
| found the article interesting and useful. The facts gives there may be of value for students
and teachers of Chemistry. So | recommend my fellow students to read it because it
enriches our knowledge in the field of chemistry and may be used in some scientific
research.
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Texts for rendering in English

Tekct 1. A30T, a30THa KHCJI0TA
15 tpaBus 2013 / Ximis

Uucra azotHa kucinora HNO-6e3komipHa pinvHa 3 ryctuHoto 1,51 r/cm. mo npu — 42°
C 3arycae B mpo3opy KpucTaidiuHy macy. Ha moBiTpi BoHa, Ik 1 KOHIICHTpOBaHa COJIsSHA
KHUCIIOTa, "AMMUTE", TaK SIK IApH i YTBOPIOIOTH 3 BOJIOTOM JPiOHI KparneiabKu TyMaHy.

A30THa KHCIIOTa HE € CTIHKOK. YKe IiJl BIUIMBOM CBITJIa BOHa IOCTYIOBO
po3kiagaeThes. YuM Bullle Temreparypa 1 YUM KOHIEHTPOBAHIIIE KUCIIOTa, TUM LIBUIIIIE
BOHA pO3KIaAaerbcs. [lpu 1IbOMY BHAUIAETHCS NUOKCH]I a30Ty, SKUH PO3UUHSIETHCS Y
KHCJIOTI 1 Hazmae il Oypoo 3abapBieHHS. A30THA KUCJIOTa HAICKUTH 10 PANY HAMOUIBIIT
CHJIBHUX KHCJIOT; B PO3BEJICHUX PO3YMHAX BOHA MOBHICTIO aucollitoe Ha ioHn H u—NO.

OxHCIIOBaIbHI BJIACTUBOCTI a30THOI KUCIOTH. XapaKTEPHOIO BJIACTUBICTIO a30THOL
KHCIIOTH € 1i SICKpaBO BHpaXEHAa OKHUCIIOBAJIbHA 3[aTHICTh. A30THA KHCJIOTa — OJWH 3
HalOUIbII EHEPrifHMX OKWUCHHUKIB. bBUIbLIICTE HEMETadiB JIETKO OKHUCIIOIOTCS HE,
MEPETBOPIOIOYHUCH Y BIAMOBIAHI KUCIOTH. Tak, cipka Mpu KUM'STIHHI 3 a30THOIO KHUCJIOTOIO
MOCTYNOBO OKHCIIOETbCSI B CipuaHy KHCIOTY, ¢ochop — B dochopny. Kapunka,
nominieHa B KoHeHTpoBany HNO, sickpaBo po3ropsieThes.

A3OTHas KUCIIOTA Ji€ MaiXKe Ha BCl METau (32 BUHATKOM 30JI0Ta, IJIATUHU, TAaHTATY,
poJiito, 1pHi0), TEPETBOPIOIOYM 1X Yy HITpaTH, a JAEsIKI METaIMd — B OKCHJIU.
KonnentpoBana HNO mnacuBye naesiki metanu. e JIoMOHOCOB BiIKpHB, IO 3aili30, SIKE
JIETKO PO3YUHSAETBHCS y pPO30aBieHIM a30THIA KHCJIOTI, HE PO3YMHSAETHCS B XOJIOHIM
koHieHTpoBaHii HNO. Ili3Himie ObUI0 BCTAaHOBJIEHO, 1110 a30THA KUCJIOTA aHAJOTIYHO 1€
Ha XpoM 1 aimoMmiHii. LI MeTanu nepexoasaTh NiJ AI€I0 KOHIIEHTPOBAHOT a30THOI KUCIOTH Y
MMACUBHUM CTaH.

CryniHb OKHCIIEHHS a30Ty B a30THIM KHCIOTI JopiBHIOE 4-5. Bucrtymaroum sk
okucHuka, HNO Moxe BIZHOBIIOBATUCh A0 PI3HUX MNPOAYKTIB. SKa 3 LHMX PEUOBUH
YTBOPUTHCS, TOOTO SIK TJIMOOKO BITHOBUTHCSA a30THA KHCJIOTa B TOMY UM IHIIOMY BUIAJKY,
3JICKUTH B1J MPUPOAM BIAHOBJIEHHS 1 BiJ] yMOB PEakKIlii , 1 IEepIl 3a BCE BiJ KOHIIEHTpaIii
kucyioTu. Yum Buiie konuentpaiis HNO, Tum MeH rimboko BoHA BiTHOBIIOEThCA. [Ipu
B3aeMOJIii pa30aBIeHHOT a30THOI KHCJIOTH 3 MaJOAKTHUBHUMHU METalaMH, HAIpUKIAI, 3
Miaaro, Buaisgerbess NO. CuabHO pa30aBlieHa a30THA KHCIOTa B3aEMOJIE 3 aKTHBHUMH
MeTajaMHu- IIMHKOM, MarHi€eM, aJlfOMiHIEM — 3 YTBOPCHHSM 10Ha aMOHis, SIKUW 1ae 3
KHUCJIOTOIO HITPAT aMOHisl. 3BUYAHO OJJHOYACHO YTBOPIOIOTHCA JCKIJIbKa MPOAYKTIB.

Jlnst iutrocTopariii HaBeJeMO CXEMH PEakIlidi OKMCHEHHS JESKHX METalliB a30THOIO
KkucioToro. [Ipu aii a30THOI KUCIIOTH HAa METalld, BOJICHb, SIK MPABWIO, HE BUAULIETHCS, a
OlnbII po30aBieHa KHUCJIOTA BITHOBIIOETHCA 0 NO. B 3arasbHOMY, OKHCIIHOBAJIBHO-
B1JIHOBITIOBAJIbHI peakilii, siki mpoxoAsaTh 3a yuyacti HNO3, mpoTikaroT BaxKo.

Cymim, mo ckiamaerbes 3 1 o0'eMa a30THOT 1 3—4 00'eMiB KOHIIEHTPOBAHO1 COJISTHOT
KHCJIOTH, HA3UBAETHCS LIAPCHKOIO BOAKOIO. [{apchka Bogka po3uuHsie IesKi MeTalu, 0 He
B3a€EMOJIIIOTh 3 a30THOI0 KHCJIOTOI, B TOMY uucii 1 "maps metamiB" — 3osoto. [is ii
MOSICHIOETBCSI TUM, IO a30THA KHUCJIOTa OKHUCIIIOE COJISIHY 3 BUAUICHHSM BIJIBHOTO XJIOPY 1
yTBOpeHHsM xjopokcuaa azory(Ill), abo xmopuma HITpo3wTy. XJIOpUI HITPO3UITY €
MPOMDKHUM MPOJYKTOM pPEaKLii 1 PO3KIaTAETHCS.
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X7m0p B MOMEHT BUJUICHHS CKIIQA€ThCA 3 aTOMiB, IO 1 3YMOBIIIOE BHUCOKY
OKHUCJIIOBAJIbHY 3JaTHICTh IapCchbkoi BOJKHM. Peakili OKHMCIEHHS 30J0Ta 1 IUTATHHU
NPOTIKAIOT B OCHOBHOMY 3T1JTHO NMEBHUHUM PIBHSHHSAM. 3 HAJJIMIIKOM COJISHOI KUCJIOTHU
xsopu 3oo0ta (III) 1 xnopun mnatuau (1V) yTBOprOIOTh KOMITJIEKCHI CIIOTYKH.

Ha psig opraniuHuX pedyoBHUH a30THA KHUCIIOTA JI€ TaK, 110 OJUH YW JCKILJIbKAa aTOMIB
BOJAHIO B MOJIEKYJl OpPraHiyHOI CIOJYKH 3aMIN[ylOThCsl HiTporpynamu. lleit mporec
HA3MBAETHCS HITPYBAHHSM 1 Ma€ BEJIMKE 3HAUYCHHS B OpPTraHIvHIN XiMii.

Banentun JIBopak

Text 2. XiMiuHI eJ1IeMeHTH, IKi BXOJATH /10 CKJIAy KHBUX OPraHi3MiB
18 Bepecus 2013 / Ximis

Hayky, sixa BUBUYa€ XiMi4HI PEYOBHHHM, IO BXOISTH JI0 CKJIaay KMBUX OPraHi3MiB, iX
CTPYKTYpPY, PO3MOJUI, MEepeTBOpPEHHs 1 (YHKII Ha3MBalOTh OI10JIOTIYHOIO XIMi€l0, abo
O1oxiMi€r0 (BiJ rpeupk. bios — xKuTTs, XimMis). Llg Hayka nmovana ¢opMyBaTHCs HAITPUKIHII
XIX cr. Jo cepenunn XX cT. Oyl BIAKPUTI OCHOBHI KJIACH PEYOBHH, IO BXOJSATH 110
CKJIaJly >KUBHUX OPTaHI3MiB.

KiliTHHY KUBUX OpPraHi3MIB MICTITh Mail’ke BCl B1IOMI B IPHUPOJAL XIMIYHI €JIEMEHTH.
3a KUIBKICHUM CKJIAJOM Yy KIITHHI iX MOXHa pO3JIUIUTA HAa TPHU OCHOBHI TpYyIU:
MaKpOEJIEMEHTH, MIKPOEJIEMEHTH, YIIbTPAMIKPOEIEMEHTH.

MakpoeneMeHTH CKJIaJlaloTh OCHOBHY Macy OPraHIYHMX 1 HEOPraHIYHHUX PEYOBUH.
Yotupu ximiuHi eneMenTu, 30kpema okcuret (O), rigporen (H), kapooun (C), nirporen (N),
CTaHOBJIITH Maixke 98% 1 BXOJATh 10 CKJIaAy OpraHiyHUX CHOJyK. Tomy iX Ie Ha3UBaIOTh
OpraHOTE€HHUMHU. [3 YMM MOB'A3aHO KUIbKICHE MepeBaXkaHHs 1€l "yeTBipku"? Opranizmu —
cknaaHi cuctemu. Lle o3Hauae, 110 XiMIYHI CTIOJIYKH, 3 SSIKUX BOHU YTBOPEHI, MalOTh OyTH
nyxke pizHomaHiTHUMU. [1[06 111 cromyku 30epiraqu CBOi BJIACTHUBOCTI, iM Tpeba MaTu
CTIHKY CTpPYKTypy. Takum 4YuHOM, 3B'SI3KM, 3a JOIMOMOIOI0 SIKUX YTBOPIOIOTHCA IIi
PEUYOBMHU, MAOTh OyTH MIHMMHU. XIMIYHHMM 3B'S30K, SIKMM BIiJMOBIJIA€ IIUM BUMOTaM,
KoBaJIeHTHHUH. KoBajeHTHI 3B'S3KM yTBOPIOIOTHCS BHACIIIOK YCYCHUTHHIOBAHHS JBOX
€JIEKTPOHIB 30BHIIIHBOTO PiBHS, MO OAHOMY BiJ KOXXHOro atoMa. Uum MeHuIe aiameTp
aTOMIB, SIKI YTBOPIOIOTh KOBAJICHTHUH 3B' 30K, TUM CHJIbHIIIE B3a€MOJis MIXK SIAPOM Ta
YCYCHIJTbHEHUMHU €JEKTPOHAMM, 1 THUM MIIHIIMUKA 1eil 3B's130k. CaMe€ TOMY B KHUBHUX
opranizmax mnepeBaxkaroTb O, C, H, N1, sKki Jierko yTBOPIOIOTh KOBaJeHTH1 3B'si3ku. Jlo
MakpoesjaeMeHTIB Tako HanexaTh ¢docdop (P), kamii (K), kampmiit (Ca), marniit (M3),
Hatpiit (TUa), xnop (CI), cynmsdyp (B), pepym (be). Ixus cymapna uactka craHoButs 1,9%.

MikpoeeMeHTH € CKIagoBUMU KoMmnoHeHTaMu (pepmenTiB. Ile monam 50 eneMeHTIB,
BMICT sikux y kiituHi — 10 %: 6op (B), kobanst (Co), kynpym (Cu), momnioaer (Mo), TuHK
(2m), Bananiit (V), iox (I), opom (br), manran (Mm). BmicT ynprpamikpoeneMeHTiB (aypym
(An), apreatym (AS§), uiatuna (Pi), rrom6ym (Pb) 1ie MeHIHiA y KITITHHI.

VYei XiMIYHI €JIEMEHTH, IO MICTATHCS B KIITHHI JKMBHX OPraHi3MiB, BXOJISATH 10
CKJIaJly OpPraHIYHMX 1 HEOpPraHIYHHMX CIOJYK a0o mepeOyBaloTh y BUIIISLAlI HOHIB. BoHu
BIJIIrPalOTh BEJIMKY POJIb Y KUBJICHHI KJIITUH, IXHBOMY POCTI, TOOYJOBl TKAHUH Ta OPraHiB,
HIATPUMYIOTh KUCJIIOTHO-TYKHY piBHOBary, 0epyTh y4acTb B 0OMiHI p€UOBHUH Ta €HEPrii, y
npoliecax MoJipa3HeHHs Ta 30yPKeHHs KIITHHU.

I'anna Omena
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Text 3. Heopraniuni cnoJiyku: BoJa i MiHepaJibHi coJIi
27 xwomTHs 2012 / Ximist

EnemenTn, mo BXOAATh JO CKIAQy OpraHi3aMiB, MOXYTb OyTH a0 CKJIaJOBHUMH
YaCTHHAMH PI3HOMAHITHUX HEOPraHIYHMX (BOJia 1 MiHEpaJbHI COJi) 1 OpraHIYHUX CIIOJYK
(611K, BYTJIEBOAM, KUPH, HYKJICTHOBI KUCJIOTH, TOPMOHH, BiTaMiHU), a00 3HAXOAUTHUCH Y
dbopwmi tioHiB (K, Ne , Ca, M§ , CI-, H2PO4— Ta iH.).

HaiiBax/uBimo0 3 HEOPraHIYHMX PEUOBUH, IO BXOIATH 0 CKIALy >KHUBHUX
oprani3miB, € Bona — H20. Bona € OCHOBHUM cepeloBHUIIEM, Y SIKOMY BiJ0YBalOThCS
Mpolecy OOMiHY PEUOBHH Ta MEPETBOPEHHS €HEPT1i.

BunsITKOBE 3HAUYEGHHS BOJW JJIA JKMBHX CHUCTEM TOB' si3aHE 3 OyAOBOIO i1 MOJIEKYI.
Monekyna Boau (H20) cknanaerbcs 3 JBOX aTOMIB TiAPOreHY, SIKI MOB's3aHI MILHUM
MOJISIPHUM KOBAJIEHTHHUM 3B 'SI3KOM 3 aTOMOM OKcureny. O — cuibpHimmil Big H Hemeran,
yepe3 110 CHUIbHI Mapu €JEKTPOHIB 3MIIIEHI B MOJIEKYJl Boau B Horo Oik. Tomy, xoua
MOJIEKYJIa BOJM 3arajioM HesapsipkeHa, Oinsi atoma O 30uMpaeThcs HETaTUBHUU 3apsf, a
ot aromiB H — mosutuBHUMil. Monekyina BOAM MOJSpU30BaHA 1 € AumnoiieM (Mmae i
MO3UTHUBHUM, 1 HeraTuBHUM 3apsau). [IpoTHIEXHI TOJIOCH CYCITHIX MOJIEKYJ BOJAM
MIPUTATYIOTHCS, YTBOPIOIOYH BOJHEBI 3B' s13KU. Lle BiiHOCHO citadki 3B' s13ku, B 15—20 pa3siB
ciabmri 3a koBasieHTHI. CaMe BOHM BHM3HAYalOTh OCOOJIMBE 3HAYEHHS BOAM JJIS SKUTTS.
Mouekynu BOJM B PiAMHI 3B'Si3aHI OJIHA 3 OJHOIO 1 3 MOJIEKYJIAMH PO3UYMHEHUX PEUOBUH
BOJHEBUMH 3B'sa3kaMu. EHepris nux 3B' s13KiB HEBEJIMKA, 1 TOMY BOHU IIBUIKO PYHHYIOTHCS
Ta JIETKO BIJHOBJIOIOTHCS. 3aBISKH YTBOPEHHIO BOJHEBUX 3B'S3KIB TMOSICHIOETHCS CHIIA
MOBEPXHEBOTO HATATY 1 MAHATTS BOAM MO IIITMHAX IPYHTY Ta CYAHMHAX POCIIHH.

Yepe3 Te 110 MOJIEKYJIM BOJU € JUIOJISMU, BOHH MalOTh YHIKaJbHY BJIACTUBICTh —
PO3UYUHSTH TOJSPHI PEUOBHHH, N0 SIKUX BITHOCATHCS 10HHI CIOJIYKH: COJIl, KHUCIIOTH,
OCHOBH (JI0 BIJIOMA: O HEIOHHHMX CIIOJYK BIIHOCSATHCSA CIMPTH, LyKOp). Monekynu Boau
HIOM "pO3TATYIOTH" MOJEKYJIM MOJSIpHUX pedoBuUH. [Ipu 1boMy 3pocTae peaxiiiiiHa
3IaTHICTh PO3YMHEHMX PEUYOBUH, OCKUIBKM IXHI MOJIEKYyJH abo 10HM Ha0yBaloTh
MOKJIMBOCTI BUIBHO pyXaTHCh. PedoBHMHHU, 37aTHI PO3UMHATHUCS Y BOJI, HA3HBAIOTHCS
riagpodinsauMu (Bia rpenbk. hydor — Boga, phileo — m1r0610).

Bona sk yHiBepcanbHUI PO3YMHHHUK BIAIrpae HaA3BUYAMHO BAXKIIUBY POJIb y JKMBUX
opraHi3max, OCKUIbKM OUIBIIICTh OI0XIMIYHUX PEAKIii BIJOYBAE€THCS Y BOJHUX PO3YMHAX.
Hanxonsate peuoBUHU y KIIITUHHA Ta BUBOASTHCSA 3 HUX MPOAYKTH KUTTEMISUIIBHOCTI TAaKOX
MEepeBaXHO B PO3UMHEHOMY BHIJIsAl. Boga Oepe Oe3mocepefHIO ydacTh Yy peakiisix
rigponizy (Bix rpeubk. hydor — Boga, lysis — posknamgaHHs) - po3LIEIJICHHS OPTaHIYHUX
CTIOJIYK 3 IPUETHAHHSM JI0 MicCllsl po3puBY 10HIB MoJiekyu Boau (H Ta OH-).

PeyoBuHHU, $KI HE B3a€EMOMAIIOTH 3 BOAOK, a TOMY B HIA HE PO3YMHSAIOTHCS,
Ha3uBarlOThes TiApodoOHuMu (Bix rpenbk. hydor — Boma, phobos — ctpax). o
rigpooOHNX PEUOBHUH HaNIEKATh MalkKe BCl KUPH, JEsKl OLTKH.

3 BOJIOIO TOB'sI3aHA TAKOXK PETYJIAIIS TEIJIOBOTO PEXXUMY OpraHi3MiB. iif mpuTaMaHHa
BEJIMKAa TEIJIOEMHICTh, TOOTO 3MATHICTH TMOTJIMHATUA TEIUIO 3a HE3HAYHUX 3MIH BJIACHOI
TeMIiepaTypu. 3aBIsSKH IIbOMY BOJIa 3aM00Irae pi3KUM 3MiHAM TeMIEpaTypH B KIITHHAX 1 B
Oprasizmi B LJIOMY 3a 3HAYHHMX ii KOJUBaHb y HABKOJMIIHBOMY cepenoBuiii. [lin yac
BUIIAPOBYBaHHS BOJY OpPraHi3MU BUTpPAvarOTh Oarato Teruia. Tak BOHM 3aXMIIAIOTh ceOe
BiJl MeperpiBaHHsA. 3aBISKU BUCOKIN TEIUIOMPOBIIHOCTI, Boja 3abe3meuye piBHOMIpHUMN
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PO3MOT TEIIOTH MIX TKAHMHAMU OPTaHi3My, LHUPKYJIIOYM MO MOPOKHMHAX OPraHiB 1
Tija.

Bonma Moxe Oyt B TphOX arperaTHUX CTaHax — TBEpJAOMY (JIiJ1), Ta30moai0OHOMY
(mapa), pinkomy (pimmHa). Ilpu BuUmapoByBaHHI BOJM OaraTo €HEprii BUTpAvaeThCs Ha
PO3pUB BOJTHEBUX 3B' A3KiB MiX 11 MoJiekynamu. [Ipu 3amep3aHHi BOAM TEIJIO BHIIISETHCA.
Tomy 3amacu BOJu iCTOTHO MOM' SIKITYIOTh KJIIMAaT HAIIO1 TIaHETH.

['yctura Boam Haitbinbima npu 4 C, a TyCTHHA JIbOAY MEHIIA 3a TYCTHHY BOJIU. Tomy
BOJIOMMHU TPOMEP3al0Th Ay)KE€ MOBUIBHO: 3BEpXy IX 3aKpuBae JiA, a OuIs JHA JOBIrO
30epiraeThes map Boau 3 Temrepatyporo 4 C. Lle pATye B3UMKY KUTTS OaraTrboM BOJTHHUM
opraHizmam.

3a marepianamu [HTepdakc Ykpaina

Text 4. Teopis ximiunoi OyaoBu opraniuaux cnojayk O. M. Byriaeposa
[MpoBiguuii ykpaincekuit tadopatopHuid moptai / 3 sxoBtHs 2013

Teopis ximiuHoi OyaoBu. [loHaTTS «XiMiuHa OynoBa» Brnepiie BBiB O. M. BytiepoB y
1861 p. Bin 3ayBaxkyBaB, 1[0 BJIACTHBOCTI PEUOBHH BH3HAYAIOTHCS HE TUIBKU IXHIM
CKJIQZIOM (SKICHUM 1 KIJIBKICHHM), SIK BBXAJIOCS paHille, a i BHYTPIIIHBOIO CTPYKTYPOIO
MOJIEKYJI, TOOTO MOPSAKOM 3'€THAHHS aTOMIB OJHMH 3 OJHUM, SIKI BXOASTH /O CKJIAdy
MouiekyJid. Llei mopsaoK 1 € XIMIYHOI0 OYJTOBOKO MOJIEKYJIH. Y TOHSATTS «XIMIYHA OyJ0Ba»
O. M. BytnepoB BKIIIOUaB TaKOXK XapakTep 3B'sI3Ky aTOMIB, iXH1{ B3a€MHUH BIUIMB OJIMH Ha
onHoro. Hampuknan, BoJeHb 1 KHCEHb, YTBOPUBILM BOJAY, HACTIIBKA 3MIHMIIUCS BIJ
B3a€MHOI0 BIUIMBY, 10 BOJIa BXKE€ HE MAa€ BJIACTUBOCTEH HI BOJAHIO, HI KHCHIO, Xo4ya M
MicTuTh ['igporeH 1 OKCUTeH, IO BXOAWIM 1O CKJIaJy BIATIOBIIHO BOJHIO 1 KUCHIO. Y
Mosekyal penonmry COHSOH OeH3onpHE sIpO BIUIMBAE HA BIIACTUBOCTI T1IPOKCHIIBHOL
IpyIu, TOCWIIOKOYH 11 KUCIOTHICTH (QHAJIOTIA 31 CIUPTAMH).

Onekcannp MuxaitnoBuu bytinepoB (1828—1886). Pociiickkuii  XiMIK-OpTaHiK,
npodecop Kazancwkoro (1854—1868), a gami o kinis xuttsa npodecop IletepOyp3bkoro
yHiBepcuTeTiB, akagemik IlerepOyp3bkoi AH (3 1871). [loyecHuil wien MOCKOBCBKOTO 1
KuiBCbKOro yHIBEpCUTETIB. 3a-CHOBHHMK BEJIMKOI IIKOJM POCIMCHKUX XIMIKIB-OpTaHIKiB.
CtBOpUB 1 OOrpyHTYBaB TEOpit0 XiMiyHOI Oya0BH. JJ0OyB 1300yTHIIEH 1 BIIKPUB PEAKIIIIO
Horo momimepu3zauii. CHUHTE3yBaB HHU3KY OpraHIYHUX CIOJIYK, Cepell SIKUX MepuIui B
icTopii ximii cuHTe3 mykpucrtoi pewosmnu (1861). Moro mpaui 3 rimpatamii ermaeny
MOKJIaJICHO B OCHOBY OJTHOTO 3 CYYaCHHMX CHOCO0IB TOOYBaHHS €THJIOBOTO CIIUPTY.

CtpykTypHi (opMynH 3aBXIW 3alUCYIOTh ISl OKPEMOi MOJIEKYJIH, MO3HAYar04H
PHUCOYKOIO KOXKHY 3B'sI3yBaJIbHY €JIEKTPOHHY Mapy. BoHu cnipaBeyinBi TUIBKH JJIsl pEYOBUH
MOJICKYJIApHOT OymoBu. [0 Takux pEYOBMH HaJEXKaTh OUIBIIICTh OPTaHIYHHUX CIIONYK,
okcureHoBMmicH1 kuciotu (kpim HPO3 1 H2Si03) ta nmeski okcuam Hemeranis (CO, C02,
NO, NO02, S02, H20 tomo). Tak, ctpykrypHi hopmynu cynb(aTHOI Ta aleTaTHOI KUCIOT
nepealTh NOPSAJ0K PO3MILICHHS aTOMIB Y MOJIEKYJIaX KHUCIIOT.

CrpykrypHi GoOpMyJIH HE CHif IUTyTaTH 13 3acTapuiuM rpadiyHUM 300paKEHHIM
dbopMys, A€ PUCOYKOI MO3HAYAETHCS HE CIUIbHA EJIEKTPOHHA, a CTYIIHb OKHWCHEHHS
enementa. Hanpuknan, rpadiune 3o00paxenHs ¢opmynu xmopuay Hatpito Na—Cl He
MOHA BBaXKaTH CTPYKTYpHOIO opmyiioro, ockinbku NaCl — fionHa cronyka. B y3nax ii
KPUCTAIIYHUX TIPATOK MICTIAThCA HE Mojekyiau; a MoHu Nat 1 Cl- . Mix HUMH HeMae
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3B'SI3Ky, YTBOPEHOTO MApor0 eNeKTpoHiB, oHn Na+ 1 Cl— yTpumMyroThCs pa3oM 3aBIsSKH
CJIEKTPOCTATUYHOMY TMPUTATaHHIO. Po3risgaioun  XiIMIYHY CTPYKTYpPY SIK  TIEBHY
MOCTIZIOBHICTb aTOMIB y MOJIGKYJIl Ta iXHIM B3a€EMHUN BIUIMB OJWH Ha OJHOTO,
O. M. BytiepoBy Biamocsi po3KpHTH CyTh SBHINA i30Mepii, Bigomoro me 3 uacis M.
bepueniyca. [le mOSACHIOETBCS TUM, IO MOPSAIOK CIIOJTYUYEHHS aTOMIB Y MOJIEKYJI1 BIUIMBA€E
Ha BJIACTUBOCTI pEYOBUHHU.

[3oMepiss — 11e sIBUIE ICHYBaHHS PEYOBUH 3 OJHAKOBUM SIKICHUM 1 KUIBKICHHUM
CKJIaJIOM, ajie pi3HOI0 XIMIYHOIO0 OYI0BOIO, a TOMY il pI3HUMH BIACTUBOCTSMHU.
Teopis ximiuHOi Oym0BH, sika crodaTky Oyna cpopmyiboBaHa SIK yYEHHS Mpo OyAOBY
OpraHiuyHUX CIIOJIYK, BUSBHJIACS CHPABEUIMBOIO 1 JUISI HEOPTaHIYHUX PEYOBHH, SIKI MAIOTh
MOJICKYJIIpHY OyA0BY. Y pe3yibTaTi BOHA CTala 3arajibHOIO TEOPI€r0 XiMil.

Ilerpo lanunenko
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GLOSSARY

Module |
alchemy n [U] a type of science that people used to try to change ordinary metals into
gold, especially in the Middle Ages
alchemist n [C] someone who tried to change ordinary metals into gold, especially in the
Middle Ages
chemical adj involving chemistry or produced by a method used in chemistry Collocations:
chemical processes; the chemical composition of the atmosphere
chemical n [C] a substance used in chemistry or produced by a process involving
chemistry Collocations: the chemical industry; the dumping of toxic chemicals. e. g.: You
must wear gloves when handling any of these chemicals
element n [C] an important basic part of something complicated, for example a system or
plan. Collocations: an important/essential element: Our new management system includes
two essential elements
chemical element n [C] a substance that consists of only one type of atom. e. g.: hydrogen,
oxygen and other elements
chemist n [C] 1. British a shop that sells medicines, beauty products, and toiletries; 2.
British someone who works in a chemist’s shop preparing and selling medicines; 3.
scientist who studies chemistry. Collocation: a brilliant young research chemist
chemistry n [C] the scientific study of the structure of substances and the way they react
with other substances: Collocations: organic/inorganic chemistry; a professor of chemistry
investigation n [C] the process of trying to find out all the details or facts about something
in order to discover who or what caused it or how it happened. investigation of/into; under
investigation
procedure n [C, U] a way of doing something, especially the correct or usual way. e. g.:
Companies use a variety of testing procedures to select appropriate candidates. procedure
for: The procedure for doing this is explained fully in Appendix 3. follow a procedure:
Those ticket holders who followed the proper procedure will receive a full refund.
standard/proper procedure
property n [C] often PI a quality or feature of something. e. g.: The water is said to have
healing properties.
science n [C, U] 1. the study and knowledge of the physical world and its behaviour that is
based on experiments and facts that can be proved, and is organized into a system. e. g.:
There’s a shortage of people competent in maths, science, and technology.Chris is studying
science at school. 2. an area of study that uses scientific methods. Collocations: medical/
veterinary sciences. 3. scientific subject such as chemistry, physics, or biology.
Collocations: earth sciences; science of: the modern science of ecology
scientific adj relating to science, or based on its methods. Collocations: scientific research/
evidence/procedures; a scientific truth/fact/claim; scientific instruments
scientist n [C] someone who is trained in science, especially someone whose job is to do
scientific research. Collocation: research scientists
substance n [C] a particular type of liquid, solid, or gas. e. g.: The wood is coated with a
special substance that protects it from the sun; a hazardous/harmful/radioactive: Some
workers had developed cancer after exposure to radioactive substances
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Module 11
bond v [intransitive/transitive] to fix two things firmly together, usually with glue, or to
become fixed in this way. Collocation: a substance used for bonding plastics; bond
together: The fibres bond together and form a thin sheet; bond something to something:
This product bonds fabric to any surface
chemical bonding n [U] the process by which atoms join together
compound n [C] 1. a chemical substance that consists of two or more elements that
together form a molecule. Each different compound has a fixed ratio of elements. For
example the water compound (H20) consists of two hydrogen atoms and one oxygen
atom. e. g.: Why do chemical compounds behave as they do? Water is a compound of
hydrogen and oxygen. la. something that consists of two or more substances mixed
together. Collocation: a herbal compound used for treating headaches
compound v [transitive] to mix two or more substances together in order to make a new
substance or product
chemical equation n [C] a method of describing the process involved in a chemical
reaction, using chemical symbols to show the reactants and products
consist of v [transitive] to be made of particular parts or things
contain v [transitive] 1. if a substance contains something, that thing is a part of it. e. g.:
Brown rice contains a lot of vitamins and minerals. 1a. to include something, or to have it
as a part. e. g.: The information you need is contained in this report
divide v [transitive] 1. to separate people or things into smaller groups or parts. e. g.:
Divide the pastry and roll out one part. divide something into pairs/groups/parts etc:
Divide the class into three groups. la. to have separate parts, or to form into separate
groups. divide into: The film divides into two distinct halves
division n [C, U] the process of separating people or things into smaller groups or parts
include v [transitive] to contain someone or something as a part. e. g.: The price includes
dinner, bed, and breakfast
mixture n [C] a substance consisting of different substances that combine without a
chemical reaction
solute n [C, U] the part of the solution that is mixed into the solvent (NaCl in saline water)
solution n [C] a liquid with another substance dissolved in it, so that it has become part of
the liquid. It is made up of solutes and solvents
solvent n [C] the part of the solution that dissolves the solute (H,O in saline water)
theory n [U] the set of general principles that a particular subject is based on.
Collocations: the theory and practice of education; psychoanalytic/Marxist/literary theory.

Module 111
arrange v [transitive] to put things in a neat, attractive or useful order. e. g.: Here is the list
arranged chronologically
atom n [C] the smallest unit of any substance. It consists of a nucleus made of protons and
neutrons with electrons travelling around it. Collocations: hydrogen/carbon/oxygen atoms
atomic number n [C] the number of protons in the nucleus of an atom, the number
representing an element which corresponds with the number of protons within the nucleus
atomic weight n [C, U] relative atomic mass
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base n [C] a substance that accepts a proton and has a high pH; a common example
Is sodium hydroxide (NaOH)

chemical law n [C] certain rules that pertain to the laws of nature and chemistry

column n [C] a vertical row

invent v [transitive] to design or create something such as a machine or process that did
not exist before. e. g.: Alfred Nobel invented dynamite

ion n [C] a molecule that has gained or lost one or more electrons

ionization n [U] the breaking up of a compound into separate ions.

molecule n [C] a chemically bonded number of atoms that are electrically neutral

nucleus n [C] the centre of an atom made up of neutrons and protons, with a net positive
charge

periodic table n a list of chemical elements arranged according to the structure of their
atoms

proton n [C] a positive unit or subatomic particle that has a positive charge

recurrence n [U] the process of happening again, either once or several times

row n [C] a number of persons or things arranged in a line, esp. a straight line

symbol n [C] 1. a picture or shape used to represent something. Collocation: pagan fertility
symbols. symbol of: A crescent moon was the symbol of the old Ottoman Empire. la. a
mark, letter, number etc used to represent something, for example in chemistry or music. e.
g.: Fe is the symbol for iron

Module IV
change v [intransitive/transitive] to become different, or to make someone or something
different. e. g.: Some things never change
crystal n [C] asolid that is packed with ions, molecules or atoms in an orderly fashion
energy n [U] 1. a form of power such as electricity, heat, or light that is used for making
things work. e. g.: Insulating your home is a good way to save energy. Environmentally
friendly energy sources include water and wind power. 2a. the power that is present in all
physical things and that can be changed into something such as heat, movement or light
gas n [C, U] a substance such as air that is neither a solid nor a liquid. e. g.: carbon
dioxide. They detected high levels of radon gas in the building
liquid n [C, U] a substance that can flow, has no fixed shape, and is not a solid or a gas.
e. g.. aglass of colourless liquid. The detergent is available as a powder or a liquid
matter n [U] 1. a particular type of substance. e. g.: You can improve the soil by adding
composted organic matter. 1a. physical substance that everything in the world is made of
state n [C, U] the condition of something at a particular time. the state of: We’re
collecting data on the state of the environment
state of matter n [C, U] matter having a homogeneous, macroscopic phase
plasma n [U] state of matter similar to gas in which a certain portion of the particles are
ionized
solid n [C, U] one of the states of matter, where the molecules are packed close together,
there is a resistance of movement/deformation and volume change
water n [U] a chemical substance, a major part of cells and Earth, and covalently bonded.
Collocations: a glass of water; sparkling/carbonated water (=water for drinking that has
gas added to it)
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Module V
acid n [C, U] a compound that, when dissolved in water, gives a pH of less than 7.0 or a
compound that donates a hydrogen ion
alkali metals n [C] the metals of Group 1 on the periodic table
alkaline earth metals n [C] the metals of Group 2 on the periodic table
chemical formula n [C] an exact description of the chemical elements that make up a
particular substance or compound, written with chemical symbols
chemical reaction n [C] a change that happens when chemicals combine and form
different substances. Collocation: chemical reaction between ozone and chlorine
combination n [C] something that combines several thingsa striking colour combination
decompose v [intransitive] if a chemical coMPOUND decomposes, it separates into the
smaller parts that it consists of
displacement n [U] the amount of water that an object pushes out of the way when it is
placed in water
inorganic chemistry n [U] the part of chemistry that deals with substances in which there
Is no carbon an element that is present in all living things
metal n [C, U] 1. a hard, usually shiny element that exists naturally in the ground or in
rock, for example lead, gold, or iron. Metals are usually good conductors of heat and
electricity and are used to make things such as tools, machines, weapons etc. Collocations:
a frame made of metal; precious metals such as silver. 1a. an alloy such as steel that is
made from two or more metals combined together, or a metal combined with a non-metal.
1b. used about something that is made of metal. Collocation: a metal buckle/a metal basin
nomenclature n [C, U] a system for naming things. Collocation: chemical nomenclature
oxidation n [U] the process by which a substance combines with oxygen or loses
hydrogen n [U] a gas that has no colour or smell and is lighter than air
react with v [intransitive] if a chemical substance reacts with another substance, it changes
as they are mixed together. react with: Car emissions react with sunlight to form ozone.

Module VI
carbohydrate n [C, U] a substance found in foods such as sugar, bread, and potatoes. e. g.:
Carbohydrates supply your body with heat and energy.
carbon n [U] 1. a chemical element that is found in all living things, and can also exist as
diamonds or coal. 2. the gases carbon dioxide and carbon monoxide
derivative n [C] something that has developed or been obtained from something else
enzyme n [C] a protein that speeds up (catalyses) a reaction
fatn [C, U] 1. oil found in food. e. g.: Reduce the amount of fat in your diet. 1a. oil in solid
or liquid form that is obtained from plants or animals and used in cooking. e. g.: Fry the
meat in a small amount of fat.
hydrocarbon n [C] a chemical substance that contains only hydrogen and carbon, for
example methane
mineral n [C] a natural substance in some foods that you need for good health, for example
iron and calcium. e. g.: Some people need to take vitamin and mineral supplements.
nutrient n [C] a substance in food that plants, animals, and people need to live and grow
organic chemistry n [C] the scientific study of chemical compounds based on carbon
organic compound n [C] compounds that contain carbon
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protein n [C, U] a substance in food such as meat, eggs, and milk that people need in order
to grow and be healthy

trace element n [C] 1. a chemical element that a living thing needs in only extremely small
amounts in order to grow and develop normally, for example iron or zinc. 2. a chemical
element that is found in extremely small amounts in a mineral

Module VII
burette (also buret) n [C] glassware used to dispense specific amounts of liquid when
precision is necessary (e.g. titration and resource dependent reactions)
combustion n [U] an exothermic reaction between an oxidant and fuel with heat and light
cuvette n [C] glassware used in spectroscopic experiments. It is usually made of plastic,
glass or quartz and should be as clean and clear as possible
distillate n [C, U] a liquid that has been distilled
distilled water n [U] water that has been made very pure by removing various substances
from it through a process in which it is heated until it becomes a gas and then it is made
colder so that it becomes a liquid again
equipment n [U] the tools, machines, or other things that you need for a particular job or
activity. Collocations: camping/lifting/safety equipment. piece of equipment: A computer
Is the most important piece of equipment you will buy.
experiment n [C] a scientific test to find out what happens to someone or something in
particular conditions. e. g.: Experiments show that many plants tolerate a wide range of
light conditions.laboratory experiments; experiment on/with: a series of experiments on
animals. do/carry out/conduct/perform an experiment: Researchers now need to conduct
further experiments.
filtration n [U] the process of removing solid parts that are not wanted from a liquid or
gas by passing it through a filter
instruction n [C] usually PI 1. a statement or explanation of something that must be done,
often given by someone in authority. e. g.: A detailed list of instructions was issued on
what to do in an emergency. instructions to do something: The players were given strict
instructions not to leave the hotel. follow (someone’s) instructions: | tried to follow her
instructions, but | got confused. la. printed information explaining how to use or do
something. e. g.: The instructions are written in English, German, and Japanese. Step-by-
step instructions for assembling the workbench are included. follow the instructions: Press
Enter and follow the on-screen instructions.
laboratory n [C] 1. a building or large room where people do scientific and medical
experiments or research: our new research laboratory. 1a. [only before noun] working in,
used in, or done in a laboratory: laboratory assistant; laboratory equipment; laboratory
test/experiment/study: Laboratory tests were conducted on the blood samples
perfom v [transitive] to complete an action or activity, especially a complicated one.
perform an experiment/check/test: Two experiments were performed to test this
hypothesis.
rule n [C] a statement explaining what someone can or cannot do in a particular system,
game or situation
tool n [C] a piece of equipment, usually one that you hold in your hand, that is designed to
do a particular type of work. Collocations: kitchen/gardening/dental tools; a set of tools
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vessel n [C] a tube in people, animals, or plants through which liquid flows. Collocation:
blood vessels

Module VIII
ancient adj 1.very old. Collocations: an ancient city/book/tradition. 2. relating to people
who lived thousands of years ago, and to their way of life. Collocations: the ancient
Greeks/Britons/Egyptians
biochemical adj relating to the chemical substances and processes in living things
biochemistry n [U] the study of chemical processes that occur in living things
contemporary adj modern, or relating to the present time. Collocations: contemporary
art/music/literature/dance; contemporary urban society
the environment n the natural world, including the land, water, air, plants, and animals,
especially considered as something that is affected by human activity. e. g.: Industrial
development is causing widespread damage to the environment.
essential adj 1. completely necessary. essential for: Light is absolutely essential for the
healthy development of plants. essential to: He had acquired the skills essential to his later
success in science. it is essential (that): It is essential that all equipment is properly
maintained. 2. used about the substances that your body needs in order to stay healthy.
Collocations: essential vitamins/minerals/nutrients
pollutant n [C] a substance that is harmful to the environment. Collocation: the dumping
of chemical pollutants in the world’s oceans
pollute v [transitive] to make air, water, or land too dirty and dangerous for people to use
in a safe way. e. g.: The oil spillage has polluted the harbour. The villagers drank from
wells polluted with toxic chemicals.
pollution n [C] 1. the process of damaging the air, water, or land with chemicals or other
substances. Collocation: the pollution of local rivers. 2. chemicals and other substances
that have a harmful effect on air, water or land. e. g.: The new agency is responsible for
controlling air pollution
preservation n [U] the addition of a chemical substance to food or wood in order to
prevent it from decaying. Collocation: improved methods of food preservation
prevent v [transitive] to stop something from happening. e. g.: Regular cleaning may help
prevent infection. If necessary, add a little water to prevent sticking. prevent something
(from) happening: Rubber seals are fitted to prevent gas from escaping
process Vv [transitive] to add chemicals or other substances to food, for example to keep it
fresh for a long time. Collocation: processed cheese/meat. Derived word: processing: the
food processing industry
radiation n [U] 1. in chemistry a form of energy produced during a nuclear reaction that is
used for making electrical power but can also kill or harm humans who receive too much
of it. e. g.: There is a clear link between exposure to radiation and some forms of cancer.
Some workers at the power station were exposed to high levels of radiation. 2. in physics a
type of energy that is sent out in the form of electromagnetic waves, for example, heat,
light, or radio waves. Collocation: ultraviolet radiation from the sun
spectroscopy n [U] study of radiation and matter, such as X-ray absorption and emission
spectroscopy
useful adj helpful for doing or achieving something. e. g.: Here’s some useful information.
Collocation: a useful tool/technique/gadget
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HaBuannHe BuiaHHSA

Kupukunuis Banentuna BacuniBaa
Anunsk Onera [lerpiBHa

English with Dictionaries Use for the Students of Chemistry

AHTIIHChKa MOBA 3 BUKOPUCTAHHSM CJIOBHHUKIB ISl CTY/ICHTIB
XIMIYHOTO (PaKyJIbTETY

HaBuaipHMi1 TOCIOHUK

Penaxrop i1 kopekrop H. I1. [llynap
Texuiunuii penaxkrop H. I1. [llynap

iz, 1o apyky 25.06.2009. dopmar 60x84 /6. Tamip ode. Tapn. Taiimc. Jpyk mmdposuii. OGesr
2,79 yM. IpyK. apk., 2,5 o0mn.-Bu. apk. Haknan 200 np. 3am. 2218. BonuHcbhKuit HallloOHaIbHUM YHIBEPCUTET
im. Jleci Ykpainku (43025, m. Jlyupsk, npocn. Bomi, 13). Ipyk — BHY im. Jleci Ykpainku (43025, m. JIyipk,
npoct. Bomi, 13). Cimorso Jlepok. komiTeTy TenedbadeHHs Ta pagioMoBieHHs Ykpaiau JIK Ne 3156
Big 04.04.2008 p.
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English-Ukrainian Dictionary
Chemistry as a Branch of Science

property — BIacTHUBICTh alkali — iyt
substance — peuoBrHa oxide — okcu (OKHC)
primary — oCHOBHUI solution — po3uun
to define — Bu3HauaTH hypothesis — npurmymenHs
molecule —mosekyia hydrogen — BosieHb
to abandon — BigmoBsITHCS synthesis — cunre3
voltaic — ranpBaHiuYHKI simultaneously - ogHouacHo
cell - enement triumph - Tpiymd
to equilibrate - ypiBHOBaXKyBaTH collaboration - criiBpoOITHUIITBO
constituent - ckagoBuit inert — inepTHUi

Periodic Law

recurrence [ri'karons] — nogepHeHHA; NOEMOPEHHA
to identify [a1’dentifal] — omomodxcrieamu(cs)

octave ['oktiv] — OKmaea

to devise [di'vaiz] — 8unaxodumu

to predict [pri1’dikt] — nposiujamu,; nepedpikamu
discrepancy [dis krepnsi] — gidnosgidnicmo

exception [ik'sep/n] — BUHAMOK

reliable [r1’laiabl] — HadilHul

reliable [r1'laiabl] — Hadilnul

Water
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compound [ kompaund]
abundant [s’bandant]
surface ['so:fis]

on the contrary [ 'kontrori]
hydraulic [hai’dro:1ik]
accumulator [o,kju:mju’leitoa]
tremendous [tr1‘'mendas]
appreciably [2 pri:fabli]
resistance [r1'zistons]

hence ['hens]

application [,zpli’ke1/n]
indispensable [,indis pensobl]
to purify [‘pjuarifar]

solution [sa’lu:fn]

invisible [1n’vizabl]

to absorb [ab’s2:b]
evaporation [1,vaepa’reifn]
indestructible [,indis ‘traktabl]

Chemistry in modern life
ancient [‘einfnt]

Egypt ['i:d31pt]
medicine [ ‘'medsn]

contemporary [kon temprori]

impact [‘impakt]
synthetic [sin’fBetik]

to promote [pro’'mout]
equipment [1’kwipmont]
to be aware [0'wea] of
jointly [‘dzointli]
durability [,djuaro’biliti]
thermal ['6o:mol]
stability [sto’bilit1]
shale ["fe1l]

cheap [tfi:p]

screw [skru:]

spring [sprin]

joint ['d3oint]
improbable [1m probabl]
detergent [di1’ta:d3nt]
fertilizer ['fo:tilaiza]
lubricant ['lu:brikant]

consumer goods [kon’sju:mo]

hereditary [hi'reditri]
fodder ['foda]

cymiul

bazamut (na)
noeepxna
Haenaxu
zidpasrivHul
AKYMYAAMOD
6eNLUYLe3HULL
3HAYHO

onip

omace, 3 Ub0z0o UACY
BUKODUCTAHHA
dysce Heo0XiOHUL
ovuwamu

— po3uuH

— pecop

HeauduMUll

sfupamu

BUNAPOBYBAHHA
He3NaMHUU, HENOPYULHUT

anmuuHuil; cmapodashill
€Cezunem
meduuyurna; AiKu
CYHACHUU
8nnus
CUHMEeMULHUL
cnpusmu
00NAOHAHHA
3Hamu
CNiNbHO
CIMIUK gvaporation [1,vapa reifn]
eI, Yyoil ['boil]
CIMILIC ghallow ["J=lou]
2AUHSA /

to expose [1ks’pouz]
Oewes i S
ST humidity [hju: 'mrditi]
¢ to overcome [ ouva'kam]
wapni cohesion [kou'hi:3n]
netimo Lo escape [is’keip]
sacic . circulation [,so:kju’leifn]
do6pu collision [ka'lizn]
macm: to accompany [2'kampani]
moeay to decrease [di: kri:s]

pypaxc, Kopm
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Evaporation.
Evaporemeter.

— BUNAPOBYBAHHA

— Kunimu

— MIAKUl; nosepxosull

— 8UCMABLAMU, BULBLAMU
— 802ZKicmb

— nobopomu

— 3uennienHs, 36 430K

— Ymexmu, 6pamyeamucs
— yupkyrAyis, Kpy2000iz
— 3IMKHEHHS, KO3

— cynposodumu

— 3MeHwLyeamu

cnadx refrigeration [ri1,frid3e reifn]— oxonod#yearrs, 3aMopoOHYEaAHHA



tank ['tepk] — pe3eps8yap; yucmepHa, 0aK

gauge ['gerd3] =
deliberate [di1’liborrt] —
draining [’'dreinig] —

emaJson; Kpumepii
000y MAHUL; HABMUCHUL
OpeHadc; oOCyUuleHH s

absorbent [ob’so:bont] — nozaunaruwuil

to seal [si:l] — zepmemuilysamu, WIAbHO 3aKpusamu
mouth ['maud] — 6xid

to deplete [di’pli:t] — suuepnysamu

ceramic [s1'remik] — KepamiuHul

vegetation [,ved3i‘teif/n] — pocaurnricme

exposure [1ks pou3a] — suKpumms

widespread ['waidspred] —

WuUpoKo po3noscrodiernull

GLOSSARY
arrangement - the manner or way in which things are arranged, a particular way things are
organized
bound - tied, connected or attached firmly
column - avertical row
common - united, widespread, ordinary
to contribute (to) - to give (money, food, etc.) to a common supply, fund, etc.:
to determine -  to conclude sth e.g. after observation
entire - whole
equal - asgreat as, the same as
essential - absolutely necessary
to focus (on) -  to concentrate
to foil - to prevent the success of; frustrate
charge - aquantity of electricity (can be either positive or negative)
involve - toinclude as a necessary circumstance, condition, or consequence; imply;
entail, engage, employ
laundry - articles of clothing, linens, etc., that have been or are to be washed
magnitude -  size; extent; dimensions, greatness of size or amount
noble gas - name of a group member of gases such as Ne, Ar etc...
nucleus - afundamental arrangement of atoms, as the benzene ring, that may occur in
many compounds by substitution of atoms without a change in structure
plumber - aperson who installs and repairs piping, fixtures, appliances etc
property - an essential or distinctive attribute or quality of a thing
question mark - amark indicating a question
row - anumber of persons or things arranged in a line, esp. a straight line
shorthand - asystem of rapid handwriting employing symbols to represent words,
phrases, and letters, a system, form, or instance of abbreviated or formulaic
reference
sign - symbol, indication, any object, action, event, pattern, etc., that conveys a
meaning
significance -  importance, meaning
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similarity - the state of being similar; likeness; resemblance

to skip - to pass over without reading, to jump lightly over

sublevel - alevel under another one, a level dependent on another one

to puzzle - to put (someone) at a loss; mystify; confuse; baffle

to pursue - to continue, to follow in order to complete, catch or kill sth, to go on with
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