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BCTYII

HapuanbHuil MOCIOHUK TPU3HAYAETHCS ISl CTYACHTIB-XIMIKIB TMEPIIOTO
Kypcy. Meta ganoro nmociOHuka: HaOyTTs CTyJIEHTaMU YHIBEpPCAJbHUX BMiHb Ta
HAaBUYOK MPAKTHUYHOTO BOJOAIHHS MNPO(eciiHO JTEeKCUKOI Ha aHTIIHCHKIN
MOBI, BMIHHS OJICpXKYyBaTH Ta MepeaaBaTH I1HIIUM 1H(pOpPMAIliI0, PO3IMUPEHHS
rpaMaTUYHOrO0 Ta JIEKCUYHOrO MIHIMyMYy. PeanizyeTbcsi mMeTa KOMILIEKCHOTO
OBOJIOJIIHHSA  BCiMa BHJaMH  MOBJICHHEBOI  JISJABHOCTI.  3ampoBaKEHO
KOMYHIKaTUBHUUN 1 IX1]1I.

Marepian moaiieHO Ha BICIM PO3ZALUIB, TEKCTH SKUX OXOIUTIOIOTH 1H(OpMALIio
IPO: HAYKY XIMIIO, XIMIYHI €JIEMEHTH Ta CIIOIYKH, P13H1 XIMIUH1 TPOLIECH.

KosxxHuit po3aisi CKJIaga€eThCs 3 TEKCTY, SKUM MICTUTH CHeliajdbHy HAYKOBY
TEPMIHOJIOTII0, Ta JIEKCUYHUX MICISITEKCTOBUX BIpPaB, 3a JIOMOMOTOI0 SIKHX
(GbOpPMYIOTbCSI HaBUUYKU TOBOPIHHS, YMTAaHHS, MHUChMa, PO3YMIHHS AHTJINCHKUX
TEKCTIB B MEXax IMOJTaHUX TEM.

BrpaBu n1aroTh 3MOTy CTyJ€HTaM 3aKpiUTH HOBY JEKCUKY Ta PO3BUBAIOTH
BMIHHSI BUKOPUCTOBYBATH ii B YCHOMY Ta MUCEMHOMY MOBJICHHI.

['paMaTHuHi BIpaBU BMIIIYIOTh OCHOBHY iH(MopMarltiro po uyacu Indefinite,
Continuous Ta giecmoBa tobe |1 tohave, ix ocobmmBocTi Ta crnerudiky
BXKMBaHHA. ['pamMaTuydHi BOpaBu CIPSMOBaHI Ha €(PEKTHBHE 3aCBOEHHS HOBOTO
rpaMaTUYHOrO0 MaTepiajdy Ta pO3BHUBAaIOTh BMIHHSA 3aCTOCOBYBAaTH OTpPHUMAaHi
3HAHHS Ha MPaKTHUIIL.

Y posnii Home reading po3mimieHi TEKCTH s JOAATKOBOTO YHMTAaHHS,
K1 MOXYTh OYyTH 3aCTOCOBaHI SK MaTepial Ijs JOMAIIHBOTO YHUTAHHS JJIs
CaMOCTIMHOTO OMpAIIOBAHHS CTYJECHTaMU.

V kiHIl 1ociOHHKA MICTUTBCS TAOJMII 3 Ha3BaMU OUIBII B)XKMBAHUX XIMIYHHX
€JIEMEHTIB 1 3pa3K1 YUTAHHS XIMIYHUX (DOPMYJI Ta PIBHSIHD XIMIYHUX PEAKIIil.

Bci Temu manoro mociOHMKa BUKJIMKAIOTh 3alliKaBJICHICTh Ta PO3BUBAIOTH
CaMOCTIMHY MI3HABAJIbHY AISUIBHICTh CTYACHTIB.



UNIT I

1. Read and translate the text:

The Science of Chemistry

Chemistry deals with the properties, composition and structure of the materials our
world and all that it contains are composed of, with the changes by which these materials
are converted into other materials and the accompanying energy changes. On the one
hand chemistry is linked with biology through biochemistry, and on the other with
physics through physical chemistry. Chemistry is concerned with different forms of
matter, such as water, salt, iron, sugar, oxygen, etc. The connection of chemistry with
energy has to do with the energy changes that accompany chemical transformations of
matter from one form into another. All changes of one kind of matter into another are
accompanied by the absorption or liberation of energy, usually in the form of heat.

Now there are more than 30 different branches of chemistry. Some of them are:
inorganic chemistry, organic chemistry, physical chemistry, analytical chemistry, nuclear
chemistry, colloidal chemistry, and electrochemistry.

Inorganic chemistry deals with substances obtained directly or indirectly from
minerals, ores and similar sources.

Organic chemistry deals with substances which are composed in part of carbon, and
many of which are associated in some ways with living bodies, plants, and animals.

Physical chemistry is concerned with those parts of chemistry which are closely linked
with physics. Physical chemistry includes many of the principles of physics as well as
those of chemistry. The knowledge of this division of the science is particularly
important in all fields of chemistry, since its fundamental laws are the basis all the
different divisions are established upon.

Analytical chemistry is concerned with the identification, separation, and quantitative
measurement of the composition of different substances that occur in nature.

Nuclear chemistry deals with the transformations of atomic nuclei and with the
reactions which take place between them.

Colloidal chemistry is concerned with special properties of substances in a finely
dispersed condition.

Electrochemistry is concerned with the relation between electrical energy and
chemical change. Electrolysis is the process whereby electrical energy causes a chemical
change in the conducting medium, which usually is a solution or a molten substance. The
process is generally used as a method of deposition of metals from a solution.

2. Translate into Ukrainian:
deal with — matu cripaBy 3, po3risaatu
Both chemistry and physics deal with matter and energy.

as well as — Takox, sk i
Chemistry as well as physics are our key subjects.

be concerned with — crocyBarnch, MaTH BiTHOIICHHS 710
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Physics is concerned with the production, nature and effects of different
forms of energy.

have to do with — Matu BigHOIIEHHS 110 ...
Many of the most interesting and important things in nature have to do with solutions.

In part — 4yacTKoBO
Organic chemistry deals with substances which are composed in part of carbon.

result in — mpuBOIUTS J10 ...
A physical change may result in a change of the properties of a substance.

on the one hand — 3 ogHOrO GOKY
on the other hand — 3 npyroro Goky

On the one hand chemistry is connected with biology, and on the other — with physics.
so far — 10 TenepinIHLOrO Yacy

So far no chemical reaction has ever converted one element into another.

such as — takuii, sk

Some metals, such as gold, platinum and silver do not combine with oxygen directly.
since — Tak sK; yepes Te, 10

Since oxygen in living plants and animals is chemically combined with other
elements, it is difficult or impossible to obtain it from them in a pure condition.

whereby — 3 10moMoror 4oro
Distillation is the process whereby liquids are purified.

In Some way — y 1essKoMy BiJHOIICHHI
Organic chemistry is concerned with substances which are connected in some
way with living nature.

3. Translate into Ukrainian and learn:

be concerned (with), deal with, directly, form, have to do with, in part, in some
ways, on the one hand, on the other hand, particularly, solution, such as,
transformation, whereby

4. Answer the following questions

1. What does chemistry deal with?

2. What sciences is chemistry linked with?

3. What forms of matter is chemistry concerned with?

4. What are all changes of one kind of matter into another accompanied by?

5. How many branches of chemistry are there now?

6. What are they?

7. What substances does inorganic (organic) chemistry deal with?

8. What is physical chemistry concerned with?

9. Why is the knowledge of physical chemistry particularly important?

10. What branch of chemistry is concerned with the identification, separation, and
composition of different substances?

11. What process is called electrolysis?
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. Find the equivalents in the first and second colomns

. JDKEPEIIO a) deal with

. PO3TIISIIaTH 0) in part is composed of
. YaCKOBO CKJIAJa€ThCS 3 B) have to do with

. BIJIHOILIEHHS r) branch

. 0CO0JIUBO 1) source

. OyTH 3B’s13aHUM 3 e) particularly

. MaTH BiJIHOIICHHS 10 ) be concerned with

. KUTbKICHHIH 3) quantitative

. Tay3b 1) relation

. Translate the words in brackets info English:
. Chemistry (posrisnae) the properties of the materials (3 sikux ckiagaeTbes CBIT).
. The connection of chemistry with energy (3B’s3ana 3i 3minamu eHeprii) that

accompany chemical transformations of matter.

. All changes of one kind of matter into another (cynpoBokyerscst) by the absorption

or liberation of energy.

. Physical chemistry (posrisinae) those parts of chemistry (sixi TicHo 38°s13aHi 3 (hi3UKOIO).

. Put the questions to the italicized words:

. Chemistry is linked with biology.

. Chemistry is concerned with different forms of matter.

. Now there are more than 30 different branches of chemistry.

. Substances may be obtained directly or indirectly from minerals, ores and

other sources.

. Make your topic “The Science of Chemistry”.

Grammar exercises

The Present Indefinite Tense

Exercise 1. Put the following into the plural.
Model: The boy goes to school. — The boys go to school.

1. The girl learns English.
2. My friend gets up early.

3. The worker comes home at six.
4. My brother works at a factory.

5. His uncle lives in Poltava.

6. The bus runs quickly.

7. He knows all about engines.

8. She loves her parents.

9. His sister knows Spanish.

10. The taxi goes through the town.



Exercise 2. Put the following into the singular.
Model: The pupils work hard. — The pupil works hard.

1. The engineers go to the plant.

2. The pupils do their homework.

3. The trees grow well.

4. The boys go in for sports.

5. My friends study English.

6. The girls sing very well.

7. My friends call me Vic.

8. The pupils look straight into my face.

9. The old women talk about the weather.

10. The schoolgirls here wear striped jackets and blue skirts.

Exercise 3. Make the following sentences interrogative and negative.

1 .The children drink coffee in the evening.
2. Her sister dances very well.

3. Our grandmother grows potatoes.

4.The pupils remember this rule.

5. Nick goes to bed at ten.

6.They listen to the radio in the morning.
7. You meet him every day.

8. It often snows in November.

9. You want to play chess with him.

10. His mother teaches geography at school.
11. My cousin wants to become a doctor.
12. She takes a bus.

Exercise 4. Put questions to the italicized words.

. The children go to bed at ten o'clock.

. His son knows English well.

. My father reads newspapers in the evening.
. Her aunt lives in Lutsk.

. Our parents grow wheat.

. This man works at a machine-building plant.
. It snows in winter.

. We buy bread at this shop.

. My sister learns many poems by heart.

10. Ann helps her mother about the house.

11. At the lessons we read and speak English.
12. Her mother teaches Ukrainian.

|

O 00 NO O b Wi



Exercise 5. Translate into English.

1. I BuBYato aHriiicbKy MOBY. Miii ApyT TaK0>X BUBYA€ aHTIIHCHKY MOBY.
2. le tu xuBem? Jle >xuBe TBii TOBapuII?

3. Mu He mpairoemMo Ha 3aBoji. MU X0AMMO /10 IIKOJH.

4. Mos cecTpa He BUBYAE aHTJIHChKOT MOBH. BoHa BUBYa€e paHIly3bKy MOBY.
5. TBiit Opar nparroe B JTIKapHi.

6. [le mpairtoroTh TBOi OaThbKu?

7. B aK1# 1Ko BUATHCS el XJIomenb?

8. Bu untaete dpaHIly3bKi KHUKKH?

9. Illo Bu pobuTte micist ypoKiB?

10. Konu Bu rpaere B maxu?

11. Jle mpairtoe 1ieit iHxxeHep?

12. MeHi He TO100A€THCS 1151 KHIDKKA.

13. Moemy ToBapHIleBi He T0100A€THCS 1€ OMOBITAHHS.

14. Ti 6aThKO BUKJIA/a€ MATEMATHKY B HAIIIH MIKOI.

15. Yomy T nponyckaem ypoku?

16. s qiBumHa npairoe Ha Gadpuill 1 BAUTHCS Y BEUIpHIN IIKOJII.
17. O xoTpiii roguH1 BU BcTaeTe?

18. O KoTpiii roAuH1 Balll CHH JISITa€ CIIaTH?

19. ¥V cyboTy Mu X0auMO B TeaTp abo B KIHO.
20. XT0 KHUBE B IIbOMY OYJIHUHKY?
21. XTo BUKJIAJA€ aHTIINCHKY MOBY B BaIllii MIKOJIi?
22. Sk BunTHCA ii CUH?
23. Yus cecTpa 3HA€E ICIAHCHKY MOBY?

24. XJiom4uk xo4e iTu B Jic?

25. Xi0a BU He BUBYaA€TE (PI13UKU?

26. Xi0a TBIii OpaT HE XOIUTh JO LIKOJIU?

27. 1ls niBunHa qyxe 100pe CriBae.

28. XT0 nonomarae To01 BUBYATH aHTJIIHCHKY MOBY?

29. CkinbKH BOJIIB MPAIIOE TYT?

30. Sk y4Hi IpOBOASTH JITHI KaHIKYJIN?

10



UNIT I

1. Read and translate the text:

The States of Matter

That matter may exist in three physical states: solid, liquid or gas is a common
knowledge. It is usually possible to change matter from one state to the other by changing
its temperature. For instance, a piece of ice is called a solid; it may melt and form
a liquid; as it evaporates, liquid water changes into a vapour, i.e. into the gaseous state.

Many kinds of matter, like water, can be obtained in each of the three states; for some,
however, extraordinary means have to be used in order to produce one,
or even two of the states; and for others, only two states are known or can be produced.

Common salt for example, exists normally a solid; at a temperature of several
hundred degrees, it can be liquefied; and at still higher temperature it is converted
into vapour. Carbon, a solid under normal conditions, can be vaporized, but it has
never been liquefied.

Solids have both a definite volume and a definite shape. Liquids too, have
a definite volume, but they take the shape of their containers. Gases have neither
a definite shape nor a definite volume. A chemist must have a thorough knowledge*
of the states of matter and of the physical laws which govern the behaviour of matter
In various states.

That all matter is composed of molecules is known to everybody. The question
which must be answered, then, is: if all matter is composed of molecules, what is the
essential difference between the states of matter? The answer to this question is that
the essential difference between these states is the relative quantities of energy
molecules possess in different states.

Notes
1. chemist must have a thorough knowledge — ximik moBuHeH 100pe 3HaTH

2. Translate into Ukrainian:
as — y TOM yac K, KOJH, TakK sK; B SIKOCTI; K

1. As he was making his experiments he observed an interesting phenomenon.

2. As the reaction goes on the reacting substances are used up
(BukopucToByIOTHCS) and new ones are formed.

3. As chlorine is 2.5 times heavier than air it may be collected by displacing
(BUTHCKYBaHHSM) ail.

4. In the laboratory, time is usually measured and expressed as the unit.

5. As we have already learned, the molecules of ideal gases do not interact with
each other.

be a common knowledge — OyTu 3arajabHOBIIOMHM
That water is a universal solvent is a common knowledge.

be familiar with — 6ytu 3naliomum 3, 3HaTH
We are most familiar with water in its liquid state.

11



3. Translate into Ukrainian and learn:

be a common knowledge, be composed of, behaviour, carbon, change, common
salt, convert, definite, degree, essential, evaporate, exist, extraordinary, however,
ice, law, liquid, liquefy, like, matter, means n, melt, obtain, produce, quantity,
relative, shape, solid, still, thorough, usually, vapor, vaporize

4. Answer the following questions:
1. In what way is it possible to change matter from one state to another?
2. What is a piece of ice called?
3. What substance has never been liquefied?
4. What is all matter composed of?
5. What is the essential difference between the states of matter?

5. Fill in the blanks:

thorough, various, neither... nor, as, among, relative, possess, a common
knowledge, never, govern, both... and

1. That matter exists in three physical states is ... .

2. A piece of ice may melt and form a liquid ... it evaporates.

3. Carbon has ... been liquefied.

4. Solids have ... a definite volume ... a definite shape.

5. Gases have ... a definite shape ... a definite volume.

6. A chemist must have ... knowledge of the physical laws which ... the behavior
of matter in ... states.

7. The essential difference ... the three states of matter is the ... quantities of
energy molecules ... in different states.

6. Ask questions as in the model and answer them:

Model: Ask me if common salt exists normally as a solid.
— Does common salt exist normally as a solid?
— Yes, it does.

1. if matter may exist in three physical states.

2. if it is possible to change matter from one state to another.
3. if all kinds of matter can be obtained in three physical states.
4. if solids have a definite volume and a definite shape.

7. Retell the text “The States of Matter” using the words and expressions from the
Ex. 3.

12



Grammar exercises

The Verbs to be and to have in the Present Indefinite Tense

Exercise 1. Fill in the blanks with am, is, are.
1.1 ... a school boy.
2. This man ... a farmer.
3. My friend ... in the garden.
4. We ... students.
5. My father ... a tractor driver.
6. The pupils ... in the classroom.
7. She ... an engineer.
8. ... busy.
9. Our teacher ... young.
10. They ... in the park.

Exercise 2. Make the following interrogative and negative
1. You are an engineer.
2. His little brother is a schoolboy.
3. Her parents are at home.
4. Our teacher is at the library.
5. The cars are in the street.
6. The theatre is in the centre of the town.
7. My cousin is at school.
8. They are good sportsmen.
9. His father is a worker.
10. The street is narrow.

Exercise 3. Translate the following into English

. Miit 6aThbKO — TPaKTOPHUCT.

. Hamn yuurens 3apa3 y Kuesi.

. TBost cectpa noma?

. IleTpo HE XBOPUH.

. e TBiit 6pat? Moro Hema B KiMHaTi.

. Mu B mikoui.

. TpakTopu B moui.

. Oxpra Bnoma?

. Moro 6atbKo 3apa3 1yxe CTOMIICHHIL.

10. XTo TBOs cecTtpa? Bona mikap.

11. Ti nouxa B Kuesi? Hi, Bona ue B Kuesi, Bona y JIbBOBi.
12. Yuani B 3a11? Hi, iXx HeMa B 3aJ1i, BOHH B KJIacax.
13. Jle TBost pyuka? Bona B mopTtdei.

14. Jle TBoi kHI>KKH? BoHu B mopTderni.

15. lle reorpacdiuna kapta? BoHa Ha CTiHI.

O 001N DN WN B
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16. I'azeTu Ha cromi.

17. SIkoro koybopy TBOS pyuka? Mosi pyuka 4yepBOHa.
18. SIxoro konbopy maptu? Bonu 611i.

19. lle ta? S B xyxHi.

20. Yomy Tyt Hema [lerpa? Bin y mkodmi.

Exercise 4. Fill in the blanks with have or has.
1. We... a good flat.
2. My neighbor... a car.
3. They...aTV set.
4.1 ... eight English books.
5. She ... anew dress.
6. You ... a good dictionary.
7. Our room ... two windows.
8. Many collective farmers ... motor cycles.
9. Our teacher ... two daughters.
10.1... a very special reason to go there.

Exercise 5. Make the following interrogative and negative.
1. Peter has a tape recorder.
2. 'You have many relatives there.
3. My sister has music lessons once a week.
4. The children have many toys.
5. We have coffee in the afternoon.
6. Her daughter has a piano.
7. The children have lunch at eleven.

Exercise 6. Translate into English
1. V mene € poroanapar.
. Y MOro ToBapuiia € MOTOLHKI.
. Y Hac € aBTOPYYKH.
. Y Tebe € Koap0poBi OJIBIT?
. ¥ Bikropa € Benocunen?
. Y MeHe HeMae BUTIBHOTO 4acy.
. Y HUX HEMa€ aHTJI0-yKPaTHCHKUX CJIOBHUKIB.
. Y MeHe HeMae 1€l CTaTTi.
9.V 1ebe € Opar y Kuesi?
10. ¥V nei € poauui B Coui?
11. YV Hac Hemae yacy MiTH TyOH.
12. lo y Tebe B KuIieHi?
13. Ckinbku B Hei OpaTiB 1 cecTep?
14. O koTpiii roguH1 BU CHiaeTe?
15. Bu 001i1aete B1oMa 4u B HIKUIBHIN 11a16H1?

01N LNk~ W
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UNIT 11
1. Read and translate the text:

Substances

Substances are distinguished by their properties—colour, smell, taste, specific
gravity, greater or lesser hardness, melting and boiling points, volatility, etc.

For example, in describing the properties of sugar, one can state that sugar is a
hard, brittle substance, white in colour, sweet to the taste, without odour, easily
soluble in water, heavier than water and it turns brown when it is heated, etc.

In order to learn the properties of a substance one must have it in its pure form.
Even small admixtures of foreign substances may change the properties of a
substance. For example: pure water is both colourless and transparent, but if a drop
of milk is added to a glass of water, the water becomes clouded; if a drop of ink is
added, the water becomes coloured. All the enumerated properties are not those of
water ! but they are the properties of the admixtures.

In some cases, one may see at once that a substance is heterogeneous, that is, a
mixture of different substances.

Granite, cement, petroleum are examples of non-homogeneous materials; they
consist of mixtures of substance. Thus, granite is a mixture of varying quantities of
silica, feldspar, and mica, each of which possesses its own set of properties ®. Coal is
not a substance too because different samples contain different relative amounts of
ash, water, carbon, and other components.

Every material, therefore, consists of a single (pure) substance, or it is a mixture
of two or more substances, each of which retains in the mixture its own
characteristic properties.

Notes
1. are not those of water — e € BracTuBOCTIMH BOIU
2. set of properties — psin BiacTUBOCTEH

2. Translate into Ukrainian:

to turn + black (mpuKMETHHUK) — YOPHITH, CTABATH YOPHUM
Acids are substances that turn blue litmus red.

to learn — yuutu

All the students of our Institute learn chemistry.

to learn — mizHaBatu

We learned the news from the newspapers and the radio.

3. Translate into Ukrainian and learn:

admixture, amount, ash, boiling point, brittle, case, clouded, contain, distinguish,
enumerate, feldspar, hardness, heavy, homogeneous, heterogeneous, melting point,
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mica, mixture, odour, property, pure, retain, sample, set, soluble, specific gravity,
substance, transparent, varying, volatility

4. Answer the following questions:

1. What are the properties of substances distinguished by?

2. Is sugar easily soluble in water?

3. What colour is sugar?

4. Is sugar lighter or heavier than water?

5. What taste has sugar?
6. What is its specific gravity?
7. In what form must one have a substance in order to learn its properties?
8. What may change the properties of a substance?
9. What happens if a drop of milk is added to a glass of water?
10. What substances does granite consist of?

5. Find the equivalents:

1. nomMimku a) brittle
2. xapOoH 0) enumerate
3. 3pazok B) distinguish
4. moyreBui mmaT r) transparent
5. CTOpOHHS pedoBHHA r)specific gravity
6. HEOTHOPI THHMIA ) property
7. BIACTUBICTh e) heterogeneous
8. muToma Bara e) foreign substance
9. npo3opuii x) feldspar
10. po3pizHsTH 3) sample
11. mepepaxoByBaTH u) carbon
12. xpuxkuit i) admixture
6. Fill in blanks:

one must, foreign, in order to, properties, turns brown, easily, pure

. Substances are distinguished by their ... .

. Sugar is ... soluble in water.

. Sugar ... when it is heated.

. ... learn the properties of a substance ... have it in its ... form.

. Small admixtures of ... substances change the properties of a substance.

O b wiNE

\‘

. Translate into English:
1. Bci npeameTH, 1o OTOYYIOTh HAc, CKJIaJaloThCs 3 peuOBUH. BoHM cKilagaroThCs

3 OIMHAKOBHUX MOJIEKYJI.
. I'panit cknaiaeTbest 3 KUIbKOX pedoBUH. TOMY IpaHiT CKIIAQIAETHCS 3 PI3HUX MOJIEKYIT
3. XiMis BHBYA€ PEUOBUHU Ta iX ckiaj. BoHa Takok BUBUYa€e MPOIECH 1 3aKOHH, 11O
SKUM MIPOXOASITH 3MiHU 1X CKJIay.

N
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8. Retell the text “Substances”.

Grammar exercises
The Past Indefinite Tense
Exercise 1. Form the Past Indefinite of the following regular verbs.
to look, to seem, to dress, to love, to cry, to jump, to profit, to enjoy, to

hurry, to clear, to regret, to carry, to cook to repair, to shout, to scatter, to rob,
to stir, to compel, to peel.

Exercise 2. Put the verb in brackets into the right form of the Past Indefinite Tense
1. | (to see) my friends yesterday and (to accept) their invitation.
2. | (to write) to my cousin three weeks ago and (to get) no reply.
3. She (to look) pleased because George (to give) that lovely ring to her.
4. He (to meet) you both in here about two month ago.
5. 1 (to call) you at five, but you (to be) not in.
6. | (to teach) that girl to drive myself when she (to be) fifteen.
7. His mother (to die) three or four years ago but he (not to tell) anybody about it.
8. I should like to tell you what (to happen) eighteen months ago.
9. I'm not much of a theatre-goer myself, but my wife (to go) along and (to see) the
play last week.

Exercise 3. Make the following interrogative and negative.
. The teacher repeated the question.
. The boys played football in the afternoon.
. The qgirl caught cold.
. Mother turned off the gas.
. They slept in the open air.
. The pupils answered at once.
. The boy broke the window.
. The woman changed her clothes.
. The tourists reached the village before dark.
10. The clock struck five.
11. Our team won the match.
12. The doctor allowed you to go out.

OCoo~No T~ wWPN R

Exercise 4. Change the following into the Past Indefinite.
. His father works at a plant.
. I often see them in the park.
. Do your pupils read English books?
. Her mother teaches chemistry at school.
. We don't know his address.
. He gets up, washes, dresses, has breakfast and goes to school.
. Does the doctor speak English?
. We understand the rule.
. My friend doesn't like such films.
10 In summer we pick berries and mushrooms.
11. They don't change trains there.
12. This worker repairs his car himself.

17
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Exercise 5. Translate into English.

1. Jlitm nomomaraiau OaTbKam.

2. baTpko NpUHIIOB 10AOMY Ii3HO.

3. lllo Bu pobumnu B HEI1TIO?

4. lle Tt OyB yuopa BBeuepi? — S xomuB y kiHo. To01 cnomo6aBcst hiibmM? —
Taxk, pi1pM MeHI ay»xe criogo0aBcs.

5. lllo Bu pobunm Ha ypor aHTMKChKOT MOBH? — MU 4YWTanm HOBUH TEKCT,
BIJIMOBIJAIM HA 3alUTaHHS 1 TEpeKialald pPEYeHHS 3 YKpaiHChbKOI MOBH Ha
aHTJTINCHKY.

6. Komu BM modanu BHBYATH aHIJINCBKY MOBY? — Mu mnoyanu BUBYATH
aHTJIIHCHKY MOBY TPH POKU TOMY.

7. CKUTbKH CTOPIHOK BHM TMPOYMUTAIA MUHYJIOTO THXXKHS?

— MUHYIJIOTO THXHS S TPOYUTAB JECATH CTOPIHOK. MEeHI MOA00AEThCS 1S KHIKKA.

8. Jle Bu Oynu mo3aB4yopa? — Mu {34 Ha €KCKypCil0 Ha MaIlIMHOOYIiBHUMN
3aBoJ1. Exckypcis Oyina ayske 1iKaBolo.

9. O kOTpiil TOUHI TU 3BUYAHO BCTaem? — S BcTaro 0 ChOMill TOJIMHI.

10. O xoTpi#t ronuHi T BcTaB ydyopa? — Buopa g BcTtaB 0 BochMi. S 3aBxau
BCTalO 0 BOCHbMIHl y HEJILTIO.

11. Konu tBOT py3i NPUXOHUITH JI0 Tebe? XTo NPUXOJIUB /10 Tebe Byopa?

12. 51 yBiiimoOB 70 KiMHATH, YBIMKHYB CBITJIO 1 MOYaB BHUKOHYBaTH JOMAIIIHI
3aBIaHHS.

13. Buopa Mu He nocnanu i Teaerpamu, 00 He 3HaJU 1i aJpecH.

14. SIxi iHO3eMHI MOBH BU 3Haere? — S 3HAI0 aHTIHCHKY 1 (PpaHIly3bKy MOBH.
VY 1Ko s BUBYAB TaKOK HIMEI[bKY MOBY, ajie 3HaIO 1i MOraHo.

Je BM kynuiu ued roAuHHUK? — S KynuB MOro ciM pOKIB TOMY
B LIEHTPAJIbHOMY yHIBEpMa3i.
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UNIT IV

1. Read and translate the text:
Changes of Matter

None of the properties of a substance is more important to the chemist than the
changes the substance can undergo, and no knowledge about the substance is more
Important than information concerning the conditions that are necessary to effect
these changes. We know of many changes that occur continually around us and that
alter greatly the different forms of matter we are acquainted with. These changes are
either physical or chemical.

Chemical Changes

Chemical changes are those matter changes in which a change of composition
takes place. Such changes are permanent, i.e. they cannot be undone® by simple
application of some physical means, such as heating, cooling, or evaporaition, but
the new substance, or substances formed persist® unless they are subjected to another
chemical change. In determining whether a given matter change is a physical or
chemical change, the essential question is whether or not one or more substances,
with properties different from those of the substance or substances existing before
the change, have been formed.

Thus iron is a hard, grayish, lustrous substance but when it is left exposed to
moist air it is slowly transformed into a red crumble material (iron rust) quite
different in properties from the original iron.

A chemical change has, therefore, taken place, the change in properties is the
outward indication of the formation of a different substance. The new, reddish
substance will not become iron again when it is allowed to stand, although the iron
can be obtained from it, if it is subjected to the right conditions. It took a chemical
change to convert iron into iron rust, and another chemical change would be
necessary® to turn the iron rust into iron again.

In the burning of wood a chemical change takes place, since the wood disappears
and new substances (gases, ashes, etc.) appear which are very different in their
properties from wood.

Physical Changes

When physical changes occur, some of the properties of a substance may be
altered for a time, but no new substances are formed. The following are the examples
of a physical change: 1) the melting of ice and the condensation of steam; 2) the
mixing of sugar with water to form a solution; 3) the change observed when a
platinum wire™ is heated to redness. In each of these there is a change in properties.

Thus, a liquid is produced from a solid when ice melts, and a gas is changed into
a liquid when steam condenses.

When sugar dissolves, it, too, changes from the solid to the liquid state.

The platinum wire changes, when heated”, from a silvery lustrous metal that
reflects light to one that emits® light. But there is no alteration of the fundamental
character of any of the substances during these changes.
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Sugar dissolved in water retains’ its original properties and only forms a mixture
from which it is readily obtained again in its crystalline form by allowing the water
to evaporate.

Notes
. they cannot be undone — Bonu He MOXYTh OyTH 3HUIIICHUMHU
. substances formed persist — peyoBHHH, IO YTBOPUIIKCS, ICHYIOTh
.and another chemical change would be necessary — i motpioue Oyyio 6 iHIIE
XIMI4HE TIEPETBOPECHHS
. wire ['wala] — apiT, TpoTHHKa
. when heated —npu HarpiBanHi
. emit [I'mIt] — BunpomiHtOBaTH
. retain [r'tein] — 30epiratu

WwWnN -
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2. Translate into Ukrainian:

effect n —mist; BuB; pesynbraT

1. The effect of heat influences the rate of many reactions.

2. Scientists study the effect of cosmic radiation upon the human body.
3. The effect of our experiment was excellent.

effect v — BupoOIsATH, BUKOHYBATH; 3/IHCHIOBATH

1. They effected a change in the plan of their work.

2. The scientists effected the plan of their research before the time appointed.
3. They effected the isolation of a new substance.

to affect v — BrmmBatu Ha
Moisture affects many metals.

it takes — moTpiOHO, BUMaraeTbcs
It takes energy to move a body.

{0 mean — 3HauuTh, O3HAYATH
The word “chemistry” means the science which deals with the properties,
composition and structure of the materials our world.

means n — 3acio; 3acodu
1. Now | have no means to buy a new computer.
2. At present we have many means of defence against air and chemical danger.

by means of — 3a qormomororo
One can express the composition of a compound by means of a chemical formula.

3. Translate into Ukrainian and learn:
after, appear, around, cooling, effect, essential, gray, greatly, hard, heating, indication,
I. e., lustrous, moist, occur, outward, permanent, subject to, transform, undergo, wood
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4. Answer the following questions:

. What changes of matter do we call chemical changes?

. What is the essential question in determining whether a matter change is a
physical or a chemical one?

. What are the properties of iron?

. What happens if iron is left exposed to moist air?

. Why do we say that in the burning of wood a chemical change takes place?

. What changes of matter do we call physical changes?

N -
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. Fill in the blanks:
to turn, takes place, whether, unless, in time, to subject, to take

. Chemical changes are those matter changes in which a change of composition ...
. It is essential ... you finish the experiment ... .

. This substance will not change its properties ... you ... it to a chemical change.

. It ... a chemical change to convert iron into iron rust.

. A chemical change is necessary ... the iron rust back into iron again.

O b wpN -

6. a) Find the synonyms:
important, moist, to permit, to occur, right, to alter, to convert, essential,
to change, since, to allow, to take place, because, wet, proper

b) Find the antonyms:
necessary, to disappear, greatly, similar, heating, moist, slowly, to allow, right, to
appear, to prohibit, rapidly, dry, cooling, to a little extent, different, wrong, unnecessary

7. Find the equivalents in the first and second colonies:
1. o3HayaTH a) by means of
2. IepeTBOPIOBATHUCS Ha 1pKy  0) necessary
3. 3MIHIOBATHUCS B) to turn into rust
4. 3A1CHIOBATH, BUPOOIISITH r) rust
5. MaTH Mmicie r) it took a chemical change
6. 3aBasIKH n) although
7. SIKIIO ... HE ¢) to allow
8. HeoOXigHumiA €) outward
9. 3acTOCyBaHHs k) to determine
10. migmaBaTH aii 3) to subject to
11. Bu3HAYaTH n) application
12. 30BHIiMIHII i) unless
13. no3BoJIATH i) to take place
14. xoua i) to effect
15. 3gagoOuiiacey XiMiyHa K) to mean
3MiHa
16. ipka 1) to alter
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8. Translate into English:

1. IlnaBneHHs, KUMIHHS pPEYOBUH, 3MiHA I1XHBOI (OpMH, HarpiBaHHS YU
OXOJIO/DKEHHS — BCi 11l sBuIIa (phenomena) Ha3uBarThes Gi3MUHUMH. Y Pe3ysbTaTi
G13MUHUX 3MIH CKJIaJ PEUOBMH HE 3MIHIOEThCA. Taki 3MIHH, Y pe3ylbTaTi SKUX
3 OJHUX PEYOBUH OJIEPKYIOTHCS 1HIII, HA3UBAIOTHCS XIMIYHMMH SIBUIIAMHU a0o
XIMIYHUMH peakuisMu. Y TPHUPOAl XIMIUHI peakuii 1HOAI MPOTIKAIOTH JyXKe
MIOBUJIEHO, TOMY MU iX HE 3B IIOMI4a€EMO.

9. Tell the difference between chemical and physical changes.

Grammar exercises

The Verb
to be and to have into the Past Indefinite Tense

Exercise 1. Change the verb to be into the Past Indefinite.
1. Iam a pupil.
2. They are at school.
3. His father is a worker.
4. She is a schoolgirl.
5. You are tired.
6. His parents are farmers.
7
8
Q.
1

. The qgirls are at the theatre.
. Peter is ill.

Is the doctor at the hospital?
0. Are you ready to go there?

Exercise 2. Make up five sentences from each table.

I Was here yesterday.
He was not there last week.
She (wasn't) in London at that time.
We Were at school the other day.
You were not | at home on Sunday.
They (weren't) | busy in the evening
Was I At the cinema | Last summer?
Were He In the country | Last night?
She In the forest Two days ago?
We At the doctor’s | On Saturday?
You Here Yesterday?
They There

Exercise 3. Make the following interrogative and negative.

1. Nick was at home at that time.
2. 'You were angry with me.

3. The little girl was afraid of the dog.

4. We were ready to have a test in English.
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5. The baby was asleep.

6. The boys were at the stadium yesterday.
7. You were glad to hear this news.

8. Her parents were at the theatre last night.
9. Their house was the finest in the street.
10. They were silent for a while

Exercise 4. Ask questions as in the models.

Models: Ask me if | was at home at ten.
— Were you at home at ten?
Ask me when | was at home.
— When were you at home?
Ask me:
. iIf 1 was at the doctor on Thursday;
. when | was at the doctor;
. whether | was in Siberia last year;
. when | was in my native village;
. If 1 was busy yesterday:
. Where | was vesterday;
. whether | was at home last night;
. Where | was last night;
. If my daughter was at the theatre last night;
10 when | was in Minsk;
11. if I was ill the day before yesterday;
12. when my brother was in Chernihiv.

©Coo~NOOUTA~,WNE

Exercise 5. Answer the following questions.

1. Whee you at school yesterday?

2. Were you in the Crimea last summer?

3. Was your mother at home last Sunday?

4. Were you in the country in July?

5. Were you at the cinema last night?

6. When were you at the cinema last time? What was on?
7. When were you at the theatre last time?

8. With whom were you at the theatre?

9. When were you born?

10. Where were you born?

Exercise 6. Change into the Past Indefinite and make the following interrogative
and negative.

1. Jane has a bookshelf.

2. | have a bath once a week.

3. I have his textbook on physics.

4. We have much snow this winter.

5. They have breakfast at half past seven.

6. His uncle has a garden.

7. 1 have enough paper to write three letters.
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UNIT V

1. Read and translate the text:

The General Apparatus of Chemical Laboratory

Yesterday we were shown the laboratory of general chemistry and were given
instructions how to work there. The laboratory is the place where experiments as
well as scientific research may be carried out. It usually consists of one large room
with a weighing room, a reagent room and sometimes a dark room. The reagent
room is used for storing chemicals and apparatus, and contains shelves of reagent
bottles. The weighing room is specially constructed so as not to be affected by
external disturbances and the balances generally stand on firm stone shelves. The
analytical balance, which is kept in a glass case, consists of a beam, which swings on
a knife edge, and has two pans suspended, one from each end. The material which is
to be weighed is transported to and from the balance room in a dessicator. Chemical
laboratory operations deal with gases?, liquids and solids, and require a variety of
specialized apparatus for their manipulation®.

The laboratory is furnished with many long tables or benches, as they are usually
called. On each of these benches there are shelves and racks for keeping apparatus,
materials, etc.

On the shelves there are many bottles with different chemical substances. Some
bottles contain solids, others—liquids. In the racks we see different glass tubes, test-
tubes, condensers, flasks of different shapes and sizes, bowles, glass rods, crucibles,
etc. Some crucibles are made of porcelain, others of quartz or platinum.

The apparatus used for carrying out experiments are clamped to ring-stands. The
ring-stand consists of a stem having a ring with a copper gauze. Every working
place is fitted with a Bunsen burner®. The flame of the burner can be regulated by
means of a tap. All the burners are connected with the main gas line by a rubber
tube. Sometimes steam-baths, water-baths and air-baths are used for heating. The
laboratory is also provided with gas and running water. There is a ventilating hood
for the escape of disagreeable odours and harmful vapours.

Notes
1. external disturbances — 3oBHimIHi_nepemkou
2. chemical laboratory operations deal with gases — po6ora B mabopatopii

OB’ s13aHa 3 ra3amu
3. for their manipulation — qyis po6oTH 3 HEUMHK
4. Every working place is fitted with a Bunsen burner — va koxHoMy po6o4omy

MICII1 € OYH3€HIBChKa MaJlbHUYKA.

2. Translate into Ukrainian:
carry out — BUKOHYBaTH, IIPOBOJIUTH
The experiments carried out with hydrogen have shown to us that the gas is
inflammable.

as far as — OCKiJIbKH, 110 CTOCYETHCS
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As far as chemical properties of sulphur are concerned, it unites with common
metals, except gold and platinum.

take precautions — npuiiMatu Mipu Oe3MeKH
We must take precautions when we deal with poisonous substances.

provide — 3abe3neuyBaru
All polar expeditions are provided with special equipment

3. Translate into Ukrainian and learn:

affect, balance, bath, beam (tyt xopdémucio), bottle, bowl, burner, case (Tyr smux),
clamp (tyr 3akpimusatu), condenser, crucible, chemicals, dessicator, disagreeable,
disturbance, edge, external, firm, fit, furnish, gauze, harmful, keep, main, pan, place,
porcelain, rack (tyr cremax), require, ring, ring-stand, rod, running water, so as,
stem, store, suspend, swing, tap, test-tube, variety, ventilating hood

4. Answer the following questions:
1. Where is scientific research carried out?
2. How many rooms does a laboratory usually consist of?
3. What is the reagent room used for? Where do balances generally stand?
4. What does the analytical balance consist of?
5. In what way is the material which is to be weighed transported?
6. What substances do chemical laboratory operations deal with?
7. What is the laboratory furnished with?
8. What is every working place fitted with?
9. What can the flame of the burners be regulated with?
10. Are all liquids colourless and odourless?
11. Where are liquids kept?
12. What is a crucible made of?
13. What are the apparatus used for carrying out experiments clamped to?
14. What is the laboratory provided with?

5. Fill in the blanks:

1. The reagent room is used for ... (storing, weighing) chemicals.

2. The weighing room is ... (specially, generally) constructed ... (so as, because)
to be free from external disturbances.

3. Chemical laboratory operations ... (deal with, require) liquids, gases and solids.

4. The apparatus used for ... (transporting, carrying out) experiments are clamped
to ring-stands.

5. The laboratory ... (is operated, is provided) with gas and running water.

6. a) Find the synonyms:

to demand, generally, to furnish, to require, by means of, usually, to be concerned
with, to provide, to deal with, to store, form, to perform, in order to, shape, so as,
to carry out, to equip, with the help of
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b) Find the antonyms:
external, similar, usually, internal, agreeable, seldom, different, disagreeable

7. Make the topic “Chemical Laboratory”.

Grammar exercises

The Future Indefinite Tense

Exercisel. Change the following into the Future Indefinite.
. The pupils have dictations twice a week.

. I spend my summer holidays in the country.

3. Our engineer left for Kyiv on Monday.

4. She agrees with him.

5. Our school year begins on the 1st of September.
6. We do our homework in the afternoon.

7. My brother is a driver.

8. I saw him at school.

9. We sleep in the open air.

10. Her husband worked at the factory.

11. They are at home.

12. T am busy on weekdays.

N -

Exercise 2. Make the following interrogative and negative.
. The meeting will begin at eight.

. They will be in Brussels the day after tomorrow.
. She will cook breakfast for us.

. We shall start at dawn.

. The boy will be seven next year.

. The plane will take off in five minutes.

. We shall climb the mountain next week.

. | shall see you on Monday.

. I'll buy a camera next month.

0. They'll tell us about it.

P OoOO~NO U WNE

Exercise 3. Put questions to the italicized words.

. Our friends will come to see us today.

. They will arrive in some minutes.

. His parents will be at home after six.

. The peace talks will be held next month in Vienna.
. Jack won't go to the cinema because he is busy.

. We'’ll play chess this evening.

. We’ll get up at seven tomorrow.

. The plant will make agricultural machines.

cONOoO Ol WwWNBE
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Exercise 4. Replace the infinitives in brackets by the Future Indefinite or the
Present Indefinite.

1. Jane will look after her little brother till her mother (to come) back.

2. We (to go) to the theatre the day after tomorrow if we (to get) tickets.

3. As soon as the teacher (to enter) the classroom, the pupils will stand up.
4. Wait for me till I (to return).

5. We (not to go) on an excursion tomorrow, if the weather (to be) nasty.
6.The children (to stay) at home next Sunday if it (to rain).

7. Don't get off the tram before it (to stop).

8. We'll go to the Carpathians after we (to pass) all our examinations.

Exercise 5. Combine the given sentences as in the model.

Model: He will get tickets. We shall go to the theatre.
— If he gets tickets, we shall go to the theatre.

1. The weather will be fine. The children will go on a trip.

2. Peter will come to see me. We'll play chess.

3. Mother will not allow us to go to the cinema. We'll see the film on the
television.

4. The wind will blow from the west. It will rain.

5. You won't wake me up. I'll miss the train.

6. We'll take a taxi. We'll catch the train.

7. 1 shall fall ill. I'll call a doctor.

8. He won't come in time. We'll go without him.

9. It will rain on Sunday. The children will stay at home.

10. I'll see her. I'll invite her to our conference .

Exercise 6. Put the verb in brackets into the right form of the Future Indefinite
Tense:

1. But I (to be) fine tomorrow, | (to do) everything you (to tell) me.

2. You (to go) with me tomorrow?

3. I (not to do) anything to make him mad, | promise.

4. | (to explain) everything tomorrow, about six.

5. I (to say) something to the press in some days, not now, later.

6 You have no business to sit up so late. You (to be) very sleepy tomorrow morning.
7 "You (to go) and (to get) his things ironed, he ordered.

8. They (to come) back in half an hour. Wait and you (to talk) to them then.

9. You fear that he never (to return). But | know that he (to return).

10. It (to be) clear tomorrow and hot as in June.
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UNIT VI

1. Read and translate the text:
Air

One can prove in several ways that air is not a chemical compound, but a mixture of
nitrogen and oxygen with small amounts of other gases.

The composition of air varies slightly with elevation, being a little* richer in oxygen
and poorer in nitrogen at sea level than at elevations of a few miles. If it were a single?
compound, it would have a definite composition by weight.

Air is readily separated into its components by fractional distillation of liquid air. If it
were a compound, it would all distil over in a single fraction® at a definite temperature.

The air that surrounds us is about one fifth oxygen by volume. When cold water
is slowly warmed, we see bubbles of "dissolved air" coming out of the solution.
If we analyse such bubbles, we shall find that they are about one third oxygen by
volume. The change in composition is due to the difference in the solubility of the
gases that make up the mixture known as air. If air were a single compound, the
bubbles that escape from the solution would have the same composition as those
of the undissolved air.

The density and physical properties of air are precisely those that would be
inferred from the proportions and physical properties of its component gases. If a
chemical change occurred in mixing these gases to form air, there would be either
a change in properties or a change in volume.

No chemical formula can be written that would exactly show the proportions
in which nitrogen and oxygen are present in air. The nearest simple formula would
be N,O, but this would indicate far too great a density* for air, and the proportion
of oxygen in air is slightly greater than this formula indicates.

Notes
1. a little — nebarato
2. single — mym npoctuii
3. distil over in a single fraction — neperonsirorcst B 010y (paKiiito
4. far too great a density — myxe BenuKa rycTuHa

2. Translate into Ukrainian:
due to — 3aBusikn
Due to Russian scientist D. I. Mendeleyev elements have been arranged in the
order of their atomic weights.
be due to — o6ymoBIieHe, BiIOyBaTHCS yepes3
The change of colour is due to heating.
slightly — zzeexa
The colour of this liquid changes slughtly on heating.
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3. Translate into Ukrainian and learn:

air, be due to, bubble, component, density, either ... or, elevation, exactly, if, in
several ways, make up, mix, occur, poor, precisely, prove, readily, (the) same, sea
level, slightly, slowly, solubility, weight

4. Answer the following questions:
1. What is air?
2. Under what conditions is air richer in oxygen and poorer in nitrogen?
3. In what way is air separated into its components?
4. How much oxygen does air generally contain?

5. Finish the sentences:

1. If we analysed the bubbles of dissolved air, (Mu 6 moGauwau, MO BOHM 3a
00’eMOM cKIaAaroThes Ha 1/3 3 KHCHIO).

2. If we wrote the formula N4O for air, (BoHa He moka3ama O TOYHHX
CIBBIHOIIEHB, Y AKUX KUCEHb 1 a30T MPUCYTHI B MOBITP1).

3. If the composition of air were analysed at sea level, (moxxua 6ys0 6 moOaunTH,
110 BIH TPOXH OaraTIIuii KUCHEM 1 O1THIIIUM a30TOM, YAM Ha BUCOTI B K1JIbKa MUJIb).

4. If we separated air into its components, (Mmu 0 oaepXaJli KHCEHb, a30T i
HEBEJIMKY KUIBKICTh 1HIIUX Ta3iB).

6. Fill in the blanks:
components, amounts, to separate, escape, mixture, chemical compound, bubbles, density
1. We know that air isnot a ....
2. When water boils we see ... of "dissolved air" ... from the solution.
3. Airis a ... of nitrogen and oxygen with small ... of other gases.
4. Fractional distillation is used ... air into its ... .
5. The formula N,O indicates far too great a ... for air.

7. Find the antonyms in the text:
cold, large, rich, different, absent, complex, far

8. Retell the text “Air”.

Grammar exercises

The Present Continuon Tense

Exercise 1. Make the following interrogative and negative.

1. The teacher is explaining a grammar rule.
2. The woman is playing with a child.
3. The boys are skating.
4. 1 am waiting for them.
5. The children are having supper.
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6. It is raining.

7. 1 am cleaning the blackboard.

8. My sister Chris and David are getting married today.

9. I'm always thinking about her these days.

10. Ingrid and Dorothy are giggling and whispering together.

Exercise 2. Put questions to the italicized words.

. The children are planting trees.

. They are working in the garden.

. The girl is trying on a dress.

. Nick is talking with his friends.

. The students are reading.

. The man is sitting in the armchair.

. The girl is drawing.

. The woman is wearing a blue dress.
. Peter's brother is riding a bicycle.

10. They are talking about the film.

11. He is speaking over the telephone.

12. The boy is running fast because it is raining.

O©CoOo~NOoO UL WN -

Exercise 3. Replace the infinitive in brackets by the Present Indefinite or the
Present Continuons.
1. We (to gather) mushrooms in summer.
2. The children are in the forest now. They (to gather) mushrooms.
3. Where is Kate? She (to do) her homework. She always (to do) her homework
in the evening.
4. The pupils (to write) compositions once a month.
5. Don't shout. The pupils of the ninth form (to write) compositions.
6. Water (to boil) at 100°C.
7. Turn off the gas. The milk (to boil).
8. Mary (to dance) all modem dances very well.
9. Look! Peter (to dance) with Jane.
10. Where you (to hurry)?
11. Helen usually gets up late. She always (to hurry) to school.
12. As a rule Paul (to prepare) his reports in time.
13. Don't disturb him. He (to prepare) for his examination.
14. Take along your umbrella. It (to rain).
15. It often (to rain) in England.

Exercise 4. Paraphrase the following sentences as in the model.
Model: | shall buy a car. — | am going to buy a car.

1. Ann will spend the summer holidays in the country.
2. The pupils will visit the Art gallery.
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3. We’ll learn Spanish next year.

4. She will take a taxi.

5. The pupils will decorate their school.

6. I'll take part in the sports competition.

7. I'll think about it.

8. He will show her the house and the garden.

9. I shall talk French four days a week and Russian in the remaining three.
10. We'll talk about this some other time.

Exercise 5. Translate into English
1. 1o Bu pobuTte?
— Mu roryemocs 10 KOHIIEPTY.
2. Kynu v iigemn?
— S tiny B 0107110TEKY.
3. JIe Mukouna?
— Bin y uuraneHOMy 3ami. BiH TaM BHKOHYe nomaliHi 3aBaaHHs. Mwukona
4acTO BUKOHYE JJOMAIITHI 3aBJJaHHS B YUTAIHLHOMY 3aJl.
4. o 3apa3 pobuTts [letpo?
— BiH peMOHTY€ CBIii pagionpuiiMay.
6. Onena snoma?
— Hi, 1i Hemae Bnoma. Y Hei 3apa3 ypok My3UKHU. Y HET 3aBXK]M YPOKH MY3UKHU B
eH yac.
7. XT0 3apa3 y ciopr3aiii?
— Tam TpeHyI0TbCs Y4H1 HAIIoOro Kiacy. BoHU TpeHyIOThCS JIBI4l HA THXKICHb.
7. He mrymith. KoBasnieHko roBOpUTH 110 TesieoHy.
8. He 3axoapTe 110 Tiei kiMHaTH. TaM y4yHI HAIIOrO KJIaCy CKJIAal0Th €K3aMeH 3
MaTEMaTHKH.
9. SIx yacTo y4HI CKJIaJIal0Th €K3aMEHU?
— Y4HI CKJIaIaf0Th €K3aMEHHU OJIMH pa3 Ha PikK.
10. Jlomr 17e?
— Hi, nomy Hemae, ajie 1Me CHIIBHUH BITED.
11. Ko Mu BUpYIIa€EMO,
— Mu BupyiaeMo 3aBTpa BpaHIl.
12. Kum 30upaeThcs cTaTh Moro cu?
— Woro cuH 36MpaeThCs CTATH ArPOHOMOM.
13. 1o Bu 30upaeTecss poouTu?
— Mu 30upaemMoch cakaTu aepeBa?
14. 5 3apa3 nosicHIO iM 11e TPaBUJIO.
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UNIT VII

1. Read and translate the text:

The Relation of the Volume of a Gas to Its Temperature

It is a familiar observation that a gas expands as the temperature rises. If a gas is
allowed to expand? with increasing temperature against constant pressure, one observes
a very definite relation between the rise in temperature and the increase in volume. The
change in volume of a fixed quantity of a gas is equal to 1/273 (one two hundred and
seventy-third) of its volume at zero for each degree change® in temperature, provided the
pressure is constant. Should this uniform change in volume continue during the cooling
of a gas to a very low temperature, the gas sample would have no volume at all at —273°,
because the concentration in volume would now be 273/273 of its volume. Could a
substance be cooled to —273° the molecules would be motionless. Obviously, no lower
temperature than this can exist. This point is therefore called the absolute zero. However,
as all gases liquefy at temperature above —273° no gas can exist at this temperature.
Absolute zero is the temperature at which a gas if it had existed, theoretically would have
possessed zero volume.

The relation of the volume of a gas to its temperature is stated in the following
law: the volume of a given quantity of a gas varies directly with the absolute
temperature, provided that there is no change in pressure. The volume which a
measured gas sample would occupy at some different temperature may be calculated
by the application of this law. However, one has to remember that this law does not
hold for * very low temperatures.

Notes
1. it is a familiar observation — no0Ope BigomMo
2. is allowed to expand — gar0Th MOXIJIHBICTH PO3IIMPIOBATHCS
3. for each degree change — na koxHwii rpaayc 3MiH
4. to hold for — momuproBarucs Ha ...

2. Translate into Ukrainian:

provided — skio; 3a yMoBH, 1110; Provide — mocrayatu
1. No chemical change will occur provided the temperature is kept constant.
2. The management provided our laboratory with all the necessary equipment.

at all — 30Bcim
Salt and paraffin do not act on each other at all.

3. Translate into Ukrainian and learn:

against, allow, application, as, at all, continue, during, equal, fixed, increase,
measure, motionless, observation, observe, obviously, provided that, relation, state,
uniform, zero
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4. Answer the following questions:
1. Under what conditions does a gas expand?
2. At what temperature would the molecules be motionless?
3. What is the absolute zero?
4. Why cannot a gas exist at —273°?

5. a) Translate into English:
nobpe BiIOMO, HAa KOXXHUW TpaaycC, IMEBHA KUIBKICTh, HISKHH Ta3 HE MOXE
ICHYBATH, TIeH 3aKOH HE TIOMUPIOETHCS HA ...

b) Translate into Ukrainian:
constant pressure, a fixed quantity of a gas, a measured gas sample, a very
definite relation, at some different temperature

6. Translate words in blanks into English:

1. -237¢ is the lowest temperature that (Mo>ke iCHyBaTH).

2. At —237° the molecules are (Hepyxomi).

3. One has to remember that this law (me moxxna 3acrocysaru) for very low
temperatures.

4. We know that gas (posmmproerscs) as the temperature (miaBuiyeTbes).

5. The volume of (manoi kimpkocTi Ta3y) varies (mpsmo mpomnopiiiiino) with the
absolute temperature, provided that there is no change (g Thckom).

7. Find the synonyms in the text:
well-known, provided, permit, go on, as, matter, formulate, employ, keep in mind

8. Retell the text “The Relation of the Volume of a Gas to Its Temperature”.

Grammar exercises

The Past Continuous Tense

Exercise 1. Make the following interrogative and negative
1. She was standing alone before the fire.
2. They were crossing the street at the wrong place.
3. I was listening to their conversation.
4. They were talking about our party.
5. George was preparing for his examination the whole day.
6. She was playing the piano when you came in.
7. The children were doing their homework at six.
8. Their son was going to be a painter.

Exercise 2. Change the following into the Past Continuous.
1. The man is standing near the door.
2. Tom told a story.
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3. The children swam in the river.

4. Is Mary wearing a white dress?

5. She went to the cinema.

6. They did not work in the garden.

7. We are not sitting by the window.
8. The workers built a bridge.

9. The girl tried on a dress.

10. The old man spoke in a low voice.

Exercise 3. Put questions to the italicized words.
1. The man was reading a magazine when somebody knocked at the door.
2. He was waiting for a bus.
3. The boy was skating.
4. The students were dancing when | opened the door.
5. The girl was eating ice-cream when we came in.
6. She was looking after her little brother.
7. The pupils were discussing a story.
8. The man was passing the theatre when the clock struck ten.
9. It was snowing when we went out.
10. The boy was running very fast.

Exercise 4. Paraphrase the following sentences as in the model.
Model: He intended to work there. — He was going to work here.

1. We intended to spend our holidays at a camp.

2. She intended to visit the picture gallery.

3. I intended to call on him on Sunday.

4. His son intended to enter an agricultural college.

5. The tractor driver intended to buy a car.

6. They intended to congratulate him.

7. We intended to take a taxi.

8. They intended to send their son to Oxford.

9. We intended to buy ice-cream for dessert.

10. I thought you intended to find a new job.

Exercise 5. Translate into Enghsh.

1. Mu Gauunu ii Buopa. Bona mpariitoBana B cany

2. Ko roqHHUK MpoOUB JIBaHAIISATH, MH BC1 CHJILIIN 32 CTOJIOM.

3.le ™u OyB o Tpetiii roauHi? S a3BoHHMB TOO1, ajie HIXTO HE BIAMOBIB.
— 5l peMOHTYBAaB BEJIOCUIIE.

4. Konu s 3aifioB 1o 3aiy, Onbra rpaja Ha CKpHUIIL.

5. llo Bona pobuita, Koy BY puiuiv A0 Hei? — BoHa mpuOupana B KIMHATI.

6. Konu s Buiiniuia 3 qomy, 11110B CUJIBHUH JIOIIL.

7. lllo poOUB yunTeh, MOKU BU MTUCAIH TBIp?

8. 1o poOuB Baill CHH 0 JIeB'sATiK rouHi Beuopa? — UnuTaB sIKych KHUXKKY. B 11eit uac
BIH 3aBK/IM YATAE KHIDKKH, TUBUTHCS TEJIEBI3IHHI Mepeaadi abo ciyxae paio.

9. 4 6auuB Tebe, KoM TH Oir Byauier. Kyau Tv nocrimag?

10. Mu noBepTanucs nogomy mizHo. Jlonry He OyIio, ajie TyB CHIIBHHI BITEP.
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UNIT VIII

1. Read and translate the text:

Water Purification

The abundance® of water in liquid, solid and gaseous state is a matter of common
observation®. Not only is water the most abundant, compound, but it is also very
important for life. To be sure® life would be impossible without water.

From the chemical point of view water has many points of interest*, for it enters into
chemical reactions which are of fundamental® importance. Not only does water react with
many substances, but it has also a marked influence upon many chemical reactions.

For many purposes it is desirable that water should be pure. The purest natural
water is rain. It would be wrong, however, to consider it as being® really pure. Nor is
ground water pure. It contains a great deal of impurities which fail to settle .
Dissolved substances do not settle, nor do they evaporate with water, which® makes
their removal difficult.

One of the most important problems is to obtain water sufficiently pure to meet
our needs ®. The choice as to what process '? is to be used for purification of water
depends upon the uses for which it is intended as well as the impurities it contains.
Water used for steam boilers should be free from substances that cause corrosion
and scale formation. Water for washing should not contain substances that react with
soap. When water is to be used for drinking it is necessary that the microbes which it
may contain should be killed. To achieve this, water which is to be purified is
thoroughly filtered. Another way to purify water is to boil it.

None of these methods is fit for producing pure water in the chemical sense, since
most of the soluble salts are unaffected by the treatment. To remove these ** and to
prepare chemically pure water suitable for scientific use, we take advantage of the
fact that water is easily changed to steam while most of the dissolved substances as
already mentioned are not volatile. By condensing the steam, we are thus able to
remove all the impurities except volatile ones. This process is called distillation.
Distilled water has many uses, both in the laboratory and in industry, when even
small quantities of impurities would be undesirable.

Notes
1. abundance — nommupenust
2. a matter of common observation — 1o6pe BijgoMo
3. to be sure — 6e3mepeuno
4. has many points of interest — 1ikaBa B 6ararb0X BiJHOIICHHSIX
5. fundamental — Tyt Benukwmit
6. consider it as being — BBakatH, 1110 BOHA
7. fail to settle — e ocimaroTs
8. which — TyT mo
9. to meet the needs — BiamoBigaTy BUMOram
10. the choice as to what process — BuGip nporiecy, skui
11. to remove these — 100 BUIaIMTH iX
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2. Translate into Ukrainian:
both — o6uosa
Argon and helium are both inert gases.

both —... and sk ... Tak i, i...1

Both above and below 4°C the density of water decreases.
fail (y noeonanmi 3 inghinimueom) — ve

Molecular nitrogen fails to react with many elements at all.

3. Translate into Ukrainian and learn:

abundance, abundant, achieve, a great deal, already, dissolve, fail to, for many purposes,
impurity, influence, point of view, prepare, purification, purify, removal, remove, settle,
solid, suitable, thoroughly, thus, to be sure, treatment, volatile, while, wrong

4. Answer the following questions:
1. In what states does water occur?
2. Why is water so important for life?
3. Why is ground water not pure?
4. What is one of the most important problems as regards water?
5. What kind of water should be used for drinking?
6. What methods are used for purifying water?
7. Where is distilled water used?

5. a) Translate into English:
no0pe Bigoma, Oe3mepedyHo, IlikaBa B 0araThbOX BIJHOIIEHHSX, BIAMOBIIATH
BHMOTaM, IIUPOKO BUKOPUCTOBYIOTHCS, HE OCITAIOTh

b) Translate into Ukrainian:

a marked influence, for many purposes, to fail to settle, to be of fundamental
importance, a matter of common observation, from the chemical point of view, to
meet one's needs, to have many points of interest, as already mentioned, to take
advantage of, valence bond theory

5. Find the antonyms in the text:
liquid, non-volatile, purity, right, desirable, rare, possible, dilute, unimportant

6. Translate into English:
1. Boga npuiimMae ydacth B 0araThb0X XIMIYHUX PEAKIIIsX.
2. MO>XHO JJOBECTH, IO MOBITPS — 1€ CYMIIIL.
3. IoBiTpst MOkKHA PO3KIJIACTH HA KUJIbKA HOTO YaCTHUH
4. Yci ra3u 3piKyroTes 3a TeMieparypu uiie —273°C.)

7. Make you topic “Water Purification”.

36



Grammar exercises

The Future Continuous Tense

Exercise 1. Turn the following into Future Continuous.
1. They were having dinner at three yesterday.
2. | am sending him invitation to dinner now.
3. The children will ski in some days.
4. The girl was reciting a poem when delegation entered the hall.
5. I shall wait for you at the metro station.
6. This team plays hockey twice a day.
7. The students will discuss the article on Friday.

Exercise 2. Make the following interrogative and negative.
1. John will be coming soon.
2. We shall be flying to Kherson at this time tomorrow.
3. You will be meeting him every day.
4. We shall be packing our things when you come.
5. He'll be going to school soon.
6. Jack will be looking for you all afternoon.
7. Mother will be cooking all day tomorrow.
8. We'll be walking among the New York skyscrapers this time tomorrow.
9. He'll be waiting for you.
10. They will be sending you invitations to dinner all summer.

Exercise 3. Turn the following into the Future Continuous.

1. They were having dinner at three.

2. I am doing my morning exercises.

3. The children will ski in the afternoon.
4. The girl was reciting a poem.

5. I shall wait for you at the metro station.
6. The boys will play hockey.

7. The students will discuss it on Friday.

Exercise 4. Answer the following questions.

1. What will you be doing at four o'clock tomorrow?

2. What will you be doing at this time tomorrow?

3. What will you be doing at this time on Sunday?

4. What will your mother be doing at this time on Sunday?

5. Suppose | come to your place at nine this evening. What will you be doing?
6. Will you be learning German next year?
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Exercise 5. Replace the infinitive in brackets by the Future Continuous.
1. I (see) you again.
2. —I’ll come at three o’clock. — Good, | (expect) you.
3. You’d better go back now; your mother (wonder) where you are.
4. It won’t be easy to get out of the country. The police (watch) all the ports.
5. In fifty years’ time we (live) entirely on pills.
6. We’d better go tomorrow because Mary (practice) the piano all day.
7. When you come next time | (wear) my new dress.

Exercise 6. Replace the infinitive in brackets by the Future Indefinite or the
Future Continuous.

. | (to do) my homework tomorrow.

2. | (to do) my homework at six o’clock tomorrow.

3. When | come home tomorrow, my family (to have) supper.

4. When you come to my place tomorrow, | (to read) your book.

5

6

7

|

. Don’t come to my place tomorrow. | (to write) a composition the whole evening.

. I (not to go) to the cinema tomorrow. | (to watch) TV the whole evening.

. —What you (to do) tomorrow? — What you (to do) at eight o’clock tomorrow?
—You (to play) volley-ball from 6 till 8 tomorrow?

. When you (to go) to see your friend next time?

. Tomorrow | (to begin) doing my homework as soon as | come from
university. | (to do) my homework from 3 till 6.

O 00
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HOME READING

THE HISTORY OF CHEMISTRY
I

Many suggestions have been, made as to® the origin of the word chemistry. One of
them derives the word from the ancient name for Egypt,® khem or chem, which
means "black" and was given to Egypt because of the dark soil of that country. We
do not know if it is true. But we know that the ancient Egyptians® knew more
chemical operations than any other nation of antiquity, and that therefore the
Egyptian Science as a name for chemistry is very appropriate. Egypt, however, had
no monopoly of chemistry, for the Chaldeans, Chinese and Hindus”* had had much
chemical knowledge of an empirical nature, and it is very probable that each nation
of the ancient world contributed its share to the development of the science.

Metallurgy, glassmaking, dyeing, the manufacture of pigments and poisons, soap-
making and embalmment,” the preparation of drugs for medicinal purposes were the
principal subjects of the ancient chemists. Chemistry was, therefore, mainly
practical and empirical; theory lagged behind and was neither closely connected
with practice nor ° supported by experiment.

The first theoretical chemistry was the chemistry of the Greek ” chemists. Pythagoras,
Heraclitus, Hippocrates, Democritus, Plato, Aristotle,® as well as many more, covering a
period of about 1000 years from 600 B. C.?° all made chemical speculations and
occasionally practical chemical observations as well.’® But the empirical chemical facts
got by the Greeks were obtained by some men whose names have not come down to us.**
They were craftsmen-metal workers, dyers and the like."

Notes
. as to — 110 cTOCYy€ETHCA

. Egypt ['i:d3ipt] pr n — €rumer

. Egyptians [T'd3ipfonz] — erumrsme

. Chaldeans [kel'di:onz] — xangei
Chinese [tjar'ni:z] — xwuraiii
Hindus ['hin'du:sj — iaxycn

. embalmment [1m'ba:mont] n — Gank3amyBanHs

. neither ... nor ['na1da'no:] — i ... Hi

. Greek [gri:k] a — rpenpkwmii

. Pythagoras [par' Ozgoras] — Iudarop
Heraclitus [, hero'klartos] — T'epakmut
Hippocratus [hi'pokrati:z] — T'unmokpar
Democritus [di'mokritas] — Jlemokput
Aristotle ['eristot]] — Apucrorens

Plato ['plertou] — ITnaTon
9. B. C. ['bi: 'si:] before Christ — no Hamoi epu
10. as well — takox _
11. have not come down to Us — He i 10 Hac
12. and the like — ta igm
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I

When the empires of Byzantium and Persia® were overthrown by the armies of
Islam? (the 7th century A.D.%), the Muslim conquerors® began to encourage
learning, and so translations of all important Greek works were made. These
translations were made either® directly from Greek into Arabic® or more often from
Greek into Syriac’ and then into Arabic. Greek chemistry was thus introduced to the
Arabs. And as the Arabs were also masters of Egypt they united the theory of
Greece® with the practice of Egypt.

Traces of Arabic influence on chemistry are still found in many of our chemical
terms. For example, alchemy® is merely chemistry with the prefix al-, the Arabic
word for the, and alcohol®® comes from the Arabic al-khul. Al-khul was the name
given to the black powder with which the Muslim ladies blackened their eyebrows
and eyelids — possibly lead and antimony sulphides.*!

The westernmost province of the Muslim Empire was Spain*? and chemistry first
flourished in it. From Spain, the study of chemistry gradually spread over the rest of
Europe,*® and the European chemists of the Middle Ages frankly admitted their debt
to the Arabs. They did not, however, realize what they owed™* to the Greeks until
after the Renaissance,’®> when Greek manuscripts were found. It was then possible to
see the modifications of Greek chemistry produced by its passage through Islam.

Notes

1. Byzantium [bi'zenttom] — BizanTis

Persia ['po: o] — Hepcis
. Islam ['1zla:m] n — icmam, MycCyIbMaHCTBO, MArOMETAHCTBO
.A.D. [e1 'di:] = anno Domini — zam. Hamioi epu
. the Muslim conquerors ['muslim 'kenkaroz] — mycynsMaHU-3aBOHOBHHUKH
. either ... or — ab6o... abo
. Arabic ['erabik] n. — apabcrka MoBa
. Syriac ['str 12k] n — npeBHecupilicbka MOBa
. Greece [gri:s] pr n — I'peris
9. alchemy ['elkim1] n — anximis
10. alcohol ['alkshol] n — criupt
11. lead [led] — cBunenp

antimony ['a&ntimanI] — cypema

sulphides ['salfardz] — cynbduan

12. Spain [spein] pr n — Icmanis
13. Europe ['juarap] pr n — EBpoma
14. what they owed — yum BoHM 3000B’s13aHi

15. the Renaissance [ro'ne1sans] — emoxa Bigpomkenns, Penecanc

coO~N OO h, W N
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When chemistry became thoroughly established in Europe rapid advance took
place. The great chemists of the Middle Ages in Europe were Roger Bacon' (1214—
1292) and Paracelsus® (1493-1541). By the time of Paracelsus chemistry became
temporarily the handmaid of medicine, and the efforts of chemists were mainly
directed to® the preparation and investigation of drugs. This was the period of
medical chemistry (1500-1700).

Towards the end of this time appeared the famous Robert Boyle* (1527-1691). Boyle
was a scientist of the first rank, and his works were the extremely valuable contribution to
chemical theory. In them he questions the truth of the old theory of the constitution of
matter, which regarded Fire, Air, Earth and Water as the Four Elements. He defines an
element as a substance that cannot be split up into other substances; he suggests that matter
Is composed of small particles of different shapes and sizes called atoms, combination and
separation of which take place in chemical changes. Boyle was, however, in advance of his
age,” and his ideas had not the immediate great effect because chemists at that time studied
a theory of combustion which was called the Phlogiston Theory.®*

Towards the end of the 18th century the Phlogiston Theory was overthrown
chiefly by the work of Antoine Lavoisier’ (1743-1794). It had for long been known
that the residue left after the combustion of a metal weighed more than the metal
taken originally. After many years of patient and brilliant experimental work,
Lavoisier was able to convince the chemical world that probably in all cases
of combustion an increase of weight occurred. (According to the Phlogiston Theory
a decrease was expected.) Lavoisier was also able to show that a newly discovered
gas, dephlogisticated air,® was present in the atmosphere and, in all cases
of combustion in air, combined with the burning substance, and therefore its weight
was increased. He later called this gas oxygen.®

A few years later John Dalton'® (1766—1844) made the greatest step in the
history of chemistry by his work on the Atomic Theory. With the aid of this theory
and the new theory of combustion perfected by Lavoisier, the 19th century made
a marvellous advance.

Notes

1. Roger Bacon ['rod3o 'beikon] — Pomkep bekon

2. Paracelsus ['para'selsas] — ITapamensc
3. were mainly directed to — Oynu B 3arajibHOMY CIIpSIMOBaHi Ha

4. Robert Boyle ['robat 'bo1l] — Pobept Boiinb

5. in advance of his age — monepeay cBoro cTomtTrs (BiKy)

6. the Phlogiston Theory [flo'd31ston 'O10r1] — Teopust iroricrona
7. Antoine ['entwa:n] Lavoisier — Antyan JIaByasbe
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8. dephlogisticated [,d1flo'd31stikertid] air — nosiTpsi, mo30aBieHe GIIOTiICTOHY
9. oxygen ['oksid3zon] n — kuceHb

10. John Dalton ['d3on ‘do:ltan] — /Ixxon lansToH

* The substance which was lost on combustion was called phlogiston

THE HISTORY OF ORGANIC CHEMISTRY
I

The name organic chemistry® originally implied the chemistry of substances
obtained directly or indirectly from living or dead organisms, that is plants and
animals. Later it was found that practically all of these substances are compounds of
carbon so that the significance of the name gradually changed, and we now mean by
it the chemistry of the compounds of carbon. It is still true that organic chemistry
deals mainly with animal and plant constituents or products, and the most
noteworthy modern advances in the subject (our knowledge of antibiotics, proteins,?
plant colouring-matters,® vitamins and polysaccharides®) have brought biochemistry®
to the foremost place in organic chemistry as a whole.

Carbon is an extraordinary element in its power of forming compounds — at least
half a million of them are known — and these organic substances show certain
characteristic properties which mark them off® from compounds which do not
contain carbon, that is inorganic’ compounds. Organic chemistry is therefore a
distinct branch of the science. The general laws of chemistry apply to organic and
inorganic substances alike but in the study of organic substances we meet with new
and strange phenomena. Organic chemistry is a modern science. Investigation of
animal and vegetable substances was, of course, carried out from very early days,
but carbon compounds present certain difficulties which could not be successfully
overcome until the Atomic and Molecular Theories had been well established. And
the isolation of organic substances in a state of purity is a problem that requires a
special technique. Thus only at the beginning of the 19th century chemists were able
to study carbon compounds.

A comparatively small number of organic compounds had been prepared and
investigated by the alchemists, and a great many more were discovered in the 18th
century. Alcohol, for example, has been known since the 12th century. Another
organic substance of great antiquity is soap, the sodium or potassium salt of stearic®
and similar acids, which were prepared by boiling olive o0il® or mutton fat'® with a
solution'! of plant ashes,*® that is, crude potassium carbonate.”® Many dyes,
perfumes and poisons were obtained from plants and animals, and most of these
substances are compounds of carbon. Ether, a volatile liquid** well known on
account of its use as an anaesthetic,'® was discovered in the 15th century.
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Notes
1. organic chemistry [0:'gaenik 'kemistri] — opraniuna ximis

2. antibiotics [,aentibar'otiks] — anTHGiOTHKH

proteins ['prouti:nz] — mporeinn (OikM)
3. plant colouring-matters ['kalorin'matoz] — pewoBwHH, 1110 320aPBIFOIOTH POCITHHH
4. vitamins ['vitominz] — BiTaMuHH

polysaccharides [, polr'saekoraidz] — momimyxpu

5. biochemistry ['baiou'kemistri] n — Gioximis

6. mark them off — Bigpi3usaTu ix

7. inorganic [indo:gaenik] a — HeopraHiyHMIA

8. stearic acid [str'arik 'esid] — cteapuHOBa KHCIOTA
9. olive oil ['ol1v '0il] — onmBKOBE Macio

10. mutton fat ['matn 'faet] — Gapawniii >xup
11. solution [sa'lu:fon] n — posuum
12. ashes ['z/1z] n — 30ma, momin
13. crude potassium ['kru:d pa'tesijom 'ka:banit] — moramr
14. ether [i:0a] — npoctuii etep (edip)
avolatile liquid ['volatai 'ltkwid] — nerka piauna

15. anaesthetic [, &n1s'Oetik] n — anecresyrounii 3acio

I

Towards the end of the 18th century conditions began to change. Laboratory methods
had been improved and the practical skill of chemists was very much greater. Many
organic substances were isolated in a more or less pure state during this period by many
different workers.

Lavoisier (1743-1794) began to analyse organic compounds. He proved that their
essential constituent® was carbon, while hydrogen and oxygen were usually present as
well, and occasionally nitrogen, sulphur,?> and phosphorus.®> However, it was still
considered that the formation of organic substances was occasioned by a mysterious
"vital force,"* and that it was impossible to synthesize it or build it up from its elements in
the laboratory. It is true that many naturally occurring substances, such as oxalic acid’
and formic acid,” had been prepared artificially by chemists, but the startingpoint” in each
of these preparations had been other organic substances, and no one had made any
organic compound from inorganic material. The solution of this problem was very slow.

The next great advance in organic chemistry is due to Liebig® (1803-1873). In 1830
he invented his famous method of analysing carbon compounds by combustion. He took
a known weight of the substance and found the weights of carbon dioxide® and water
produced on burning it. In a modified form, Liebig's method is still used, and its ease and
simplicity made possible the accurate analysis of innumerable substances in a
comparatively short time.
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The attention of chemists was attracted by the existence of substances whose
molecules consisted of the same number of the same atoms, although the substances
themselves were different from one another in chemical and physical properties.

In the middle of the 19th century the research brought about the general acceptance
of the theory of valency which played the chief part in the astonishing development of
chemistry in the following years.

During the 20th century progress was so rapid that we cannot attempt to
follow it in detail.

Notes

. constituent [kan'stitjuant] n — ckiaagoBa yacTrHA
. sulphur ['salfa] n— cipka

. phosphorus ['fosforas] n — dpocdop

"vital ['vartl] force" — «xkutTeBa cuma»

. oxalic [ok'szl1k] acid — okcanmaTHa KucIOTA

. formic ['fo:m1k] acid — mypamuna kucinora

. starting-point n — BuxijHa peuoBUHA

. Liebig ['li:b1g] — JIiGix

. carbon dioxide ['ka:bon dar'oksaid] — xapGoH miokcua
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Atoms

The Greek philosophers said: suppose a piece of gold is cut into small pieces and one
of these pieces is again cut into smaller pieces, and suppose this cutting is repeated many
times, then ultimately an end will be reached when further division is impossible unless
our gold is to disappear into nothingness.* We shall then have pieces of gold so small that
they can no longer be subdivided. These final small particles of gold the Greeks called
atoms. In 1804 John Dalton, a Manchester” scientist and teacher, put these ideas into a
form which we know as Dalton's Atomic Theory.

At the beginning of this century Marie Curie® isolated radium,* an element
which was radioactive and was disintegrating into other elements. It was finally
realized that atoms were not always indivisible and a new form of the Atomic
Theory was given by scientists such as Rutherford® and Bohr.® On the basis
of this work we can now give two important definitions:

An atom is the smallest part of an element that can take part in a chemical change.

We have a new word for the smallest part of a substance that can exist separately,
this is called a molecule, and we must understand clearly that we can have
molecules of elements or compounds while we can have atoms only of elements.

A molecule is the smallest part of a substance, element or compound,
which can normally exist in a free state.
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Notes
nothingness ['NAOInnIS] — Himo
Manchester ['mant/ists] — Manuecrep
Marie Curie ['mo:ri Kju:ri:]- Mapis Kropi
radium ['rexdjom]— Panuiii
Rutherford ['radafod] — Pesepdopn
Bohr [bo:]- bop

o0 bhkown -

Symbols

The alchemists employed a system of signs or pictures to represent different
substances. Such signs helped to preserve the atmosphere secrecy which surrounded
their work. Metals were represented by the signs for various heavenly bodies.

Dalton's Atomic Theory made it necessary to have some simple method
of representing atoms of the different elements. Dalton himself invented a set
of symbols and combined them to show the elements present in a compound.

Today they are only of historical interest and were never in general use.

In 1811 the symbols in use today were introduced by Berzelius,® a Swedish
chemist?. They consist of one or two letters from the name of the element.

Firstly, we have the symbols which are the initial letters of the name of the
element, for example H, O, N, S, C, P, A, I, U.

Secondly, since there are over 100 elements known and there are not letters
enough in the alphabet, it is obvious that a number of elements will begin with the
same letter. Thus, while carbon is represented by C, for other elements beginning
with C we use two letters, the second is a small letter selected from the name of the
element. Thus calcium becomes Ca, chlorine Cl and chromium? Cr.

We must understand clearly that the symbol of an element represents one atom
of the element.

From the symbols introduced by Berzelius, we can adopt a simple method
of denoting the molecules of a compound or an element.

Most of the elementary gases consist of molecules each containing two atoms.
Thus for a molecule of hydrogen we write H,, which means a molecule consisting
of two atoms. Similarly, molecules of oxygen, nitrogen, and chlorine are written O,,
N, and C1, respectively. If we write 2H this means two separate atoms of hydrogen,
a condition in which it does not normally exist. However, if we wish to denote three
molecules of oxygen we do so as 30..

Notes

1. Berzelius ['ba:30l'as] — bepriemniyc
2. a Swedish chemist ['swi:d'] 'kem'st] — uBeachkuii Ximik
3. chromium ['kroumjom] n — xpom
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Formulas

Let us consider two formulas which everyone knows, namely water H,O and
sulphuric acid H,SO,.

When we denote water by H,O we mean one molecule of water containing two
atoms of hydrogen and one atom of oxygen. Similarly, H,SO, denotes one molecule
of sulphuric acid containing two atom of hydrogen, one atom of sulphur and four
atoms of oxygen.

Therefore in order to write the formula of a compound we must know of what
elements it consists, how many atoms of each element there are in one molecule of
our compound and finally we must know the generally accepted manner in which
the elements are arranged the formula. For example, water and sulphuric acid might
be written OH, and H,SO,, but it has been found convenient to keep; certain groups
of elements together and to arrange the symbols it a conventional order which must
be learned by practice.

The formula of water is H,O and this tells us that one atom of oxygen combines
with two atoms of hydrogen. We express the combining power of an element by the
number of hydrogen atoms the combine with one atom of the element and call this
number the valency of the element. Thus the valency of oxygen is 2.

However, some elements, often metals, do not usually combine with hydrogen.
For example, zinc does not combine with hydrogen, but one atom of zinc combines
with one atom of oxygen to form zinc oxide* ZnO. But if the valency of oxygen is 2
it follows that the valency of zinc is also 2. Thus if we know the valency of a metal
we should be able to write the formula of its oxide.

Notes
1. oxide ['oksa1d] n. — okcun

Equations

We know many changes which occur when chemical reactions take place. We must
now learn to express briefly and conveniently such reactions by means of chemical
equations.

Here is a simple reaction — magnesium ribbon* burns in oxygen with a brilliant flame
to give a white powder of magnesium oxide. This could be expressed in words as:

Magnesium and Oxygen give Magnesium oxide
or  Magnesium + Oxygen Magnesium oxide
In converting this to a chemical equation we must observe the following points:

I. On the left-hand side we write the formulas of one molecule of the elements or
compounds which are to react. "On the right-hand side we write the formulas of one
molecule of the elements or compounds which are produced by the reaction. To do
this we use our knowledge of the valency table. This gives us our first stage:

Mg + O, - MgO
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2. There must be the same number of atoms after the reaction has taken place as
there were before it began. In other words we must now make sure tnat the number
of atoms of each kind on each side of the equation is the same. We say we are now
balancing the equation.?

As it stands at present there are two atoms of oxygen on the left contained in
the single oxygen molecule and only one atom of oxygen on the right in the
molecule of magnesium oxide. To balance the oxygen we increase the
magnesium oxide to two molecules.

Now we have:
Mg +0, > 2MgO

The oxygen is now balanced but the magnesium atoms are unbalanced. However
If we write two molecules of magnesium on the left-hand side we finally get our
balanced equation:

2Mg + 02 = ZMgO

Notice that we can finally use the "equals" sign.® Using the same method and
following each stage carefully we can build up equations for other reactions.

Notes

1. magnesium ribbon — marnieBa cmyxka
2. balancing the equation — ypiBHIOEMO piBHSHHS peaKIuu
3. the "equals" sign — 3HaK «piBHOCTI»

Organic and Mineral Acids

Acids may be divided into two groups — organic and mineral acids — according
to how they are obtained.

Organic Acids. Many of these can be obtained from plant or animal sources:

Lactic acid® from milk which has gone sour. Acetic acid® (vinegar) from sour
wine. Citric acid® from lemons. Tartaric acid* from grapes.

They are weak acids and in dilute solutions are consumed when vinegar or fruits
or their juices are drunk. Their chemical formulas are rather complicated but they all
contain carbon, hydrogen and oxygen.

Mineral Acids. These are often much stronger and more corrosive and are
usually prepared from minerals obtained from the ground. Here are three of the
commoner mineral acids with their formulas:

Hydrochloric acid® — HC1.

Sulphuric acid — H,S0,.

Nitric acid® — HNO.

You will notice that they all contain hydrogen. They are often used in a
concentrated form and are then very strong and extremely corrosive. If an acid is
mixed with two or three times its own volume of water we say the acid is dilute. (To
make dilute sulphuric acid suitable for use in a school laboratory, concentrated acid
Is mixed with about 17 times its own volume of water.) All acids should be handled
very carefully, especially when they are concentrated since they can cause serious
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burns on the skin and holes in clothes If you get some acid on your hand or clothes,
immediately apply plenty of running cold water.

Dilution of a Concentrated Acid. This operation is not simple. The method is
to add water to a concentrated acid. However, this can be very dangerous since
considerable heat is given out’ when water and concentrated acid are mixed. This
heat causes the first drops of water poured on the acid to vaporize and the expanding
vapour in turn® causes the acid to splash about. It is far safer to add the concentrated
acid to the water. This should be done slowly.

Experiment. Pour a little water into a small beaker until it is about one-third
full. Place the beaker on the back of the hand — it is quite cool. Now slowly add
concentrated sulphuric acid, stirring with a glass rod. Again place the beaker on the
back of the hand and you find that the liquid has become quite warm.

Notes

. Lactic acid ['lktik 'es1d] — monouna kucmora

. Acetic [o'si:t1K] acid — ameraTHa (o11TOBa) KHUCIIOTA

. Citric ['sttrik] acid — numonHa kuciora

. Tartaric [ta:'teerik] acid — BuHHa kHcI0Ta

. Hydrochloric ['hazdr o'klorik] acid — rizporen xjaopuaHa (CosHa) KHCIOTA
. Nitric ['nattrik] acid — mirpatHa (a30THa) KHUCIOTA

. IS given out — BuzensieThCs

. In turn —y cBoto uepry

cO~NO O A~ WNPE

Indicators

An indicator is a substance which, by its colour, indicates whether a solution is
acidic or alkaline." The best-known indicator is litmus® which may be used in
solution or in the form of coloured strips of paper. Litmus solution or paper is blue
in alkaline solutions but red in acid solutions. Two other indicators used in the
laboratory are methyl-orange® and phenol-phthalein.* There are many such dyes
which could be used as indicators since they are one colour in acids and another
distinct colour in alkalis. Most of them are of vegetable origin.

Properties of Acids

Acids are substances which

1) have a sour taste;

2) turn litmus red, methyl-orange red, phenol-phthalein colourless;

3) react with washing soda’ (a carbonate) to give carbon dioxide;

4) react with magnesium to give hydrogen;

5) have a corrosive action on organic matter, such as paper, cloth or flesh.

Tests will confirm that acids will react with any carbonate to give carbon dioxide
and that with some other metals, such as zinc and iron, hydrogen is produced as with
magnesium. The dilute acids, however, will not react in this way with the more
noble metals, such as copper or silver.
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Notes

1. alkaline ['=lkalain] a — ny»xuui

2. litmus ['litmas] n — makmyc

3. methyl-orange n — metunopamx

4. phenol-phthalein n — ¢penoadranein

5. washing soda ['wof1y 'soudo] — kaycruuna cona

Uses of Acids

The three main mineral acids — sulphuric, hydrochloric and nitric-are most
Important in industry. It is probable that sulphuric acid is our most important
chemical. Most of the uses of these acids are complicated but we can get some idea
of the scope of their uses from the following lists.

Sulphuric Acid. Production of artificial fertilizers, manufacture of explosives,
dyes, drugs, plastics, petroleum refining®, and crop spraying® . There are few
industries which directly or indirectly do not depend at some stage on sulphuric acid.

Hydrochloric Acid. Decomposing bones for use in the manufacture of gelatin®,
bleaching textiles *, and the production of glucose® from starch.

Nitric Acid. Large quantities are used in the manufacture of explosives,
dyestuffs, metallic nitrates® and fertilizers.

Some organic acids have important uses. Acetic acid is used in the manufacture
of artificial silk and for making other chemicals and solvents used in dyeing,
pickling fish or vegetables, leather tanning” and oil refining. Formic acid is used in
certain textile dyeing and printing processes as well as in the rayon® industry.

Notes

1.petroleum refining — ouncTka HaTH

2.Crop spraying — onpHCKyBaHHS BPOXKaro

3.the manufacture of gelatine — BupoOHUIITBO xenaTUHY
4.bleaching textiles — 6imok TkaHel

5. the production of glucose ['glu:kous] — BHpOGHHUIITBO IITFOKO3H

6. nirates ['nartrerts] — witparu

7. leather tanning — ayOninHsS mKipu
8. rayon N — mTy4yHu# HIOBK

Silicon

Silicon, after oxygen, is the most plentiful element on the earth. The two outer
layers® of the earth contain mainly silicon and aluminium, and silicon and
magnesium, respectively. Although silicon is never found in the free state,” its
compounds, particularly the oxide silica,® are present in nearly all rocks. On the
average® the earth's crust contains 26 per cent of silicon combined with other
elements. The oxide has been known from the earliest times, but only in 1854 the
pure element was obtained.

49



Silicon occurs in nature either as silica or silicates.”

Silica occurs in the pure crystalline form as quartz.® Because it is transparent to
ultra-violet light it is used to make prisms and lenses in optical instruments, and as it
has very high melting-point it is used to make laboratory apparatus which must be
transparent and capable of resisting’ high temperatures. Quartz has a very low
coefficient of expansion and does not break if it is suddenly heated or cooled.
A piece of red-hot silica tubing® can be plunged into cold water without breaking.

Quiartz is the principal constituent of granite and of sand. Coloured forms of
quartz are gems.

Potassium aluminium silicate is an important raw material for the preparation of
alum; in Italy the ground mineral® is used as a fertilizer.

Micas™ are complex silicates containing aluminium, potassium, magnesium, and
sometimes other elements. Mica is found in thin transparent sheets which can be
split into very thin flakes. It is an excellent electrical insulator, and because it is also
resistant to heat it is used as an insulator in the elements of electric irons. In former
times it was sometimes used in place of glass in windows.

Notes
1. outer layers — 3oBHimIHI mapu
2. in the free state —y BibHOMY cTaHi
3. oxide silica — cuniniii okcus
4. on the average — y cepeHbOMY
5. silicates n — cuikatu
6. quartz — kBapit
7. capable of resisting — 3maTHHIT BUATpUMYBaTH
8. red-hot silica tubing — po3xapeni Tpyau 3 CHIIIIFO
9. the ground mineral — monpiOHeHMiT MiHEpa
10. micas n — ciroga(-u)

Phosphorus

In the 17th century alchemists used many materials in their search for' the
philosopher's stone.’

In 1669, while trying to make® the philosopher's stone by distilling a mixture
containing urine,* one alchemist discovered a new element — phosphorus. It dripped
from the retort in waxy yellow drops. They caught fire> when warmed very slightly,
and glowed in the dark.

A few years later the English scientist Robert Boyle also prepared phosphorus,
and he taught the method to a London chemist, who supplied the precious material
to the whole of Europe® under the name of "English Phosphorus".

In 1737 a better method of obtaining phosphorus from urine was developed in
France, but only in 1774 phosphorus became plentiful when it was discovered that it
could be made by distilling bones with sand and charcoal.
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Later investigators showed that phosphorus could be obtained from many of its
compounds, such as phosphate rock,” by heating them to very high temperatures
with carbon.

Phosphorus prepared by distillation is a yellow, waxy solid which is very highly
inflammable and can be kept under water. By another process there can be obtained
a red, powdery form called red phosphorus which is less inflammable, and much
safer® to handle.” These two forms of phosphorus are called allotropes. There is
a third, rare, allotropic form of phosphorus which is made by heating the red form
under pressure; this is called black phosphorus.

White phosphorus ignites at a temperature of about 60° C; it is highly
inflammable and is also extremely poisonous. Red form is much less poisonous, and
does not glow in air.

Phosphorus is a very reactive element and is not found free in nature. It is present as
phosphate in many types of rock. The most usual mineral form of the element is calcium
phosphate,’® which is mined in great quantities for use as an agricultural fertilizer. Cal-
cium phosphate also makes up™* the largest part of the dry weight of bones. Phosphorus is
essential for life, and traces of phosphate are found in all living tissues.

Phosphorus is used in the manufacture of special bronzes called phosphor-
bronzes. These are mainly used for bearings'® in machinery, for the manufacture
of matches, and as a chemical for the preparation of several types of insecticides.*®
Millions of tons of phosphate are used annually as a fertilizer.

Notes

. In their search for — y momykax
. the philosopher’s stone — ginocodcbkuii kKaMiHb
. While trying to make — namararo4rch 3poOUTH
. urine n — ceyoBrHa
. caught fire — 3aropinuce
. to the whole of Europe — yciit EBpormi
. phosphate rock — docdopur
. much safer — 3nauno 6e3neunire

. to handle — BukopucToByBaTu
10. calcium phosphate — docdar kanbliito
11. makes up — ckinagae
12. bearings n pi — miUIAMTHAKA
13. insecticides n pi — iHCEKTUIMIM; 3aCO0H Bl KOMax
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Laboratory Rules

Everybody working in the laboratory has to observe the following rules *:
1. Every vessel * used for the experiment must be absolutely clean.
2. One has to be very careful in handling * glass things.
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3. One must pay special attention to * the flame. Every precaution has to be taken
to place the bottles containing inflammable or explosive substances as far
as possible from any flame.

4. While making experiments it is necessary to register all the phenomena one
observes. The yield® of the substance obtained and the result of each experiment
IS to be registered too.

5. After finishing work, all containers and apparatus used have to be washed,
dried and put back in their places, the benches have to be cleaned too, so as to leave
the working place in proper order .

Notes

1. to observe the following rules — norpumyBatucst TaKux paBUI
2. vessel ['vesl] — cocyn

3. handle ['hendl] — maTu cripaBy 3

4. pay ... attention to — 3BepraTH ... yBary Ha

5. precaution has to be taken — HeoOXiHO TOTYpOYyBaTHUCS

6. yield [ji:ld] — Buxin peuoBuHU

7. proper order — HaJIe)KHUI TOPSIOK

Distillation

Distillation may be carried out simply
in a retort or in a distilling flask
connected through a condenser to a
receiver, often cooled by means of a
freezing mixture in an ice bowl. In the
Liebig condenser the vapour condenses in
a long tube which is surrounded by
a water jacket in which the cold water
circulates. The stream of cold water flows
in at the bottom or cool end of the
condenser and out at the top or hot end,
so that the coolest part of the tube meets
the coldest water, and as the water

Fig. 1. Distillation

reaches the hottest part of the condenser
it is less cool. By this application of the
counter-current  principle a  uniform
temperature-drop along the condenser is
ensured, and hence as efficient cooling as
possible is provided.
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1 —thermometer; 2 —condenser; 3 — receiver;

4 —distillate; 5 —todrain; 6 — from faucet;

7 — wire screen; 8 — glass or porcelain boiling chips;
9 — residue



Kipp's Apparatus Used for Obtaining Hydrogen

In order to obtain hydrogen Kipp gas generator (Kipp's apparatus) may be used.
The upper spherical funnel contains the solution of hydrochloric acid. Iron or zinc is
placed in the middle bulb of the generator. When the tap is turned on the acid flows
down from the funnel and interacts with the metal. When the tap is turned off the
hydrogen formed displaces the acid into the lower part of the gas generator from
which the acid passes up the inner tube into the spherical funnel. Hydrogen comes
out through the outlet.

Fig. 2. Kipp Gas Generator
1 — hydrochloric acid;
2 — upper spherical funnel;
3 —tap;
4 — gas outlet;
5 — hydrogen;
6 — zink or iron;
7 — lower part;
8 — inner tube;
9 — middle bulb

The Way of Determining the Amount of Oxygen in Air

Let us light some red phosphorus in an iron spoon which is placed above water
contained in a glass vessel and quickly cover the spoon with a glass cylinder. After
the phosphorus has burnt out and the gas left in the cylinder cools we shall see that
the water in the vessel will rise about 1/5 (one fifth) its former volume (level). The
volume of gas in the cylinder decreases (diminishes) because of the combination of
oxygen with phosphorus. Hence air contains about 1/5 oxygen by volume. The gas
left is mainly nitrogen
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Fig 3. The Way of Determining
the Amount of Oxygen in Air
1 —aniron spoon;
2 — red phosphorus;
3 —acylinder;
4 — water;
5 —a bowl

Boyle's Law

The quantity of matter in a given body is generally determined by weight, but it is
often convenient, when the given body is a gas or a liquid, to measure the quantity of
matter indirectly by volume. VVolumetric analysis is based on such measurements; and the
analysis of gases is nearly always connected by volume measurements. The main
advantage® of measurement by volume is rapid execution? the main advantage of
measurement by weight arises from the fact that the result is largely independent of the
physical and chemical conditions of the body in question®. The weight of a gas is usually
so small in comparison with its volume that it is generally possible to determine the
quantity of a gas more accurately by volume than by weight.

The volume of a gas is very sensitive* to changes of pressure. While investigating the
relation between the pressure and the volume of a gas, Robert Boyle found that the
volume of a gas kept at one uniform temperature varies inversely as the pressure.

This is Boyle's law. Later on some deviations ® from Boyle's law have been found.
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Notes
. advantage — nepesara
. execution — BUKOHAHHS
. In question — 1110 00rOBOPIOETHCS
. sensitive — uyTreBuii
. inversely — oGepHeHO MTPOITOPITIHHO
. deviation — BigxuieHHS
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MIKHAIL VASILEYVITCH LOMONOSOV
(1711-1765)

M. V. Lomonosov, the great Russian scientist and poet, was born in 1711 in a
small village near the town of Kholmogori. Now this village is called Lomonosovo.

Lomonosov's father was a fisherman and at an early age the boy often went with
his father to the White Sea and learned much about fishing. The boy did not go to
school but he was eager to learn ! and learned to read at an early age.

At the age of 19 he left his home and went on foot? to Moscow. After many
difficulties he entered the Slavonic-Greek-Latin Academy?® where he studied hard
for five years. As Lomonosov was extremely capable and made great progress,* he
was sent to Petersburg to study at the Gymnasium of the Academy of Sciences.
There he studied mathematics, physics, foreign languages and other subjects.

In 1736 the Academy of Sciences sent Lomonosov to Germany where he studied
chemistry and metallurgy. When he came back to Petersburg in 1741 he began his
scientific work, taught chemistry and other subjects at the Academy of Sciences. In
those days it was difficult for a Russian scientist to work for his country because of °
foreign scientists who were in the majority at the Academy and everywhere and
hindered the advance of Russian science. In spite of ® great difficulties Lomonosov
founded the first chemical laboratory in Russia where he produced stained glass.” He
formulated the main principles of the Law of Conservation of Matter and Motion.
He studied natural resources of the earth and made experiments with atmospheric
electricity. Lomonosov developed the Russian literary language — he wrote the first
Russian grammar and wrote poetry, introduced such terms as thermometer, formula,
atmosphere, and others into the Russian scientific language.

Many members of the Academy of Sciences despised Lomonosov for his peasant
origin® and were his enemies but they could not but admire® his talent.

In 1745 Lomonosov was made academician and appointed professor of
chemistry. Lomonesov's works were known abroad. He was one of the most learned
men in Europe and foreign academics honoured the great Russian scientist
Lomonosov by electing him honorary member of the Swedish Academy of Sciences
and of the Bologna Academy of Sciences.

The Moscow University was founded in 1755 on the initiative of Lomonosov.
"Lomonosov was a great man. He founded our first university. To be more exact,™
he himself was our first university,” said the great Russian poet Pushkin.
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Lomonosov was Rector of the Petersburg University during the last years of his life.
He devoted his whole life to the development of Russian science. He wrote many
books on various problems of science, technique and culture. And all that he did, he
did for his people and for his country.

Notes
. was eager to learn — mysxe nmparayB BUNTHCS
. go on foot — iaTH mmKkom
. the Slavonic-Greek-Latin Academy — CiaBsHO-TpeKO-JIaTHHChKA aKaJaeMis
. make great progress — AOCSATHYTH BEJIMKHX YCIIXiB
. because of — uepes
. in spite of — He nuBIAYKCEH Ha
. stained glass — HenMBISAYKHCH Ha KOJLOPOBE CTEKIIO
. peasant origin — CiIbCHKOIO MTOXOHKEHHS
. could not but admire — ve Mo/ HE BOCXUIATHCS
0. to be more exact — TouHiire roBopsUH

P OO ~NO Ol WN B

DMITRY IVANOVITCH MENDELEYEV
(1834-1907)

Dmitry lvanovitch Mendeleyev, the great Russian scientist, the father of the
Periodic Table of Elements, was born in Tobolsk in 1834 in the family of the
director of the town Gymnasium. He received a secondary education at the Tobolsk
Gymnasium. At the age of 16 he finished school and went to Petersburg where he
entered the Pedagogical Institute and graduated from it with a gold medal in 1855.

After graduation Mendeleyev worked as a teacher for two years, first in the
Simferopol and then Odessa Gymnasiums. In 1859 Mendeleyev received his
master's degree and went abroad on a two-year scientific commission.* In 1860 he
took part in the World Chemical Congress in Karlsruhe.

When Mendeleyev returned to Russia he was elected professor of the Petersburg
Technological Institute and two years later professor of the Petersburg University
where he carried his scientific and pedagogical activities for twenty-three years.
Mendeleyev taught chemistry. His lectures were always interesting and the students
of that time listened to them with great interest and attention. Besides lectures®
Mendeleyev made a lot of® experiments in his laboratory and in his classes. He put
down* the results of his experiments and later grouped all those data.

Mendeleyev described more than 60 elements and found that all the elements
could be divided into nine groups. Each of these groups may be divided into five
rows. The elements of one group possess more or less similar properties, i In 1869
Mendeleyev published»his Periodic Table of Elements which began a new era in
chemical thought.

Mendeleyev also paid much attention to many subjects. He was the first to put
forward® the idea of studying® the upper layers of the atmosphere.
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In 1893 Mendeleyev was appointed Director of the Bureau of Weights and
Measures.” He was elected member of many academies abroad.

In February 1907 at the age, of 75 Mendeleyev died of pneumonia.® Mendeleyev
always combined theory and practice. He gave a great deal of attention® throughout
his life to the development of the industry of his country. He wrote: "Science and
industry — there lie my dreams!"

Notes

. scientific commission — HaykoBa KOMaHIHUPOBKa

. besides lectures — okpim jexirii

. a lot of — myxe Gararo

. put down — 3anucyBaTu

. he was the first to put forward — Bin neprmM BUCYHYB

. of studying — BuBYCHHS

. the Bureau of Weights and Measures — Ilamarta mip i BariB
. pneumonia n — 3amaneHHs JICTCHIB

. a great deal of attention — Benmka yBara

OCooO~NOoO OIS, WN K-
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Additional material

Some Chemical Elements

Ne Element Sym- Pronunciation Ukrainian
bol Equivalent
1 2 3 4 5
1. | Aluminium Al | [=lju'minjom] AJTIOMIHIT
2. | Antimony St [‘eentimon’] Ctubii,
(Stibium) ['st'b'am] Cypma
3. | Argon Ar | ['o:gon] AproH
4. | Arsenic As | ['a:snik] ApceH,
Munr’ ik
5. | Barium Ba | [beariom] bapiit
6. | Beryllium Be | [be'riljom] bepuniit
7. | Bismuth Bi | [bizmo0] bicmyT
8. | Boron B ['bo:ron] bop
9. | Bromine Br | ['broumi:n] bpom
10. | Cadmium Cd | ['keedmiom] Kanmiit
11 | Calcium Ca | ['kelsiom] Kanbiriit
12. | Carbon C |[ka:ban] Kap6oH
13. | Cerium Ce |[['si:rtam] [epiit
14. | Cesium (Caesium) | Cs | ['si:zjom] Le3iit
15. | Chlorine Cl | [klo:ri:n] Xop
16. | Chromium Cr | ['kroumjom] Xpom
17. | Cobalt Co | [ko'ba:lt] KobGanst
18. | Copper Cu | ['kopa] Kynpywm
19. | Curium Cm | ['kjuariom] Kropiii
20. | Einsteinium Es | [ain'stainiom] EitHmreiinii
21. | Erbium Er | ['o:biom] EpGiii
22. | Europium Eu | [ju:'rouprom] EBpormiii
23. | Flourine F | ['fluori:n] | dyop
24. | Gallium Ga |['galiom] [aniit
25. | Germanium Ge | [d3o:'meiniom] ['epmaniii
26. | Gold (=Aurum) Au | [gould] ['a: rom] Aypym
27. | Helium He | [hi:ljom] | Teiit
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1 |2 3 |4 5
28. | Hydrogen H | ['hazdridzon] ['igporen
29. | lodine I ['azodi:n] lox
30. | Iridium Ir | [ar'ridiom] Ipwmiii
31. | Iron (=Ferrum) Fe |['aton] ['ferom] depym
32. | Krypton Kr | ['krzpton] | Kpunron
33. | Lanthanum La | ['lenfonom] Jlantan
34. | Lead (=Plumbum) Pb ['Ied] ToMGyM
['plaAmbam]
35. | Lithium Li | [l101om] JliTiid
36. | Magnesium Mg | [mag'ni:zzom] Marmii
37. | Manganese Mn | [,mengo'ni:z] Manrax
38. | Mercury Hg ['ma:kjurt] Mepkypii,
(=Hydrargyrum) [har'dra:d31rom] Tizpapripys
39. | Molybdenum Mo | [ma'lthdiom] MouioieH
40. | Neon Ne | ['ni:an] Heon
41. | Neptunium Np | [nep'tju:jom] Henrynii
42. | Nickel Ni | ['nikl] Hikesp
43. | Nitrogen N | ['nartrzd3on] Hitporen
44. | Osmium Os | ['9zmiom] Ocwmiit
45, | Oxygen O | ['oksidzon] OxcureH
46. | Palladium Pd | [pa'lerdjom] [Tamamin
47. | Phosphorus P ['fosfares] dochop
48. | Platinum Pt | [pl ettnom] [Inatuna
49. | Plutonium Pu | [plu:'tonjom] [TnyToHiit
50. | Polonium Po | [pa'lountom] IMonoHii
51. | Potassium K | [pe'tesjom] .
(=Kalium) ['kezlom] Kami
52. | Protoactinim Pa | [,proutoek'tintom] | [IporakTuHii
53. | Radium Ra | ['rerdjom] Pamiii
54. | Radon Rn | ['rezdon] Panon
55. | Rubidium Rb | [ru: 'bidiom] Py0inii
56. | Scandium Sc | ['skendiom] Ckani
57. | Selenium Se | [sr'li:nj om] Cenen
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1 |2 3 |4 5

58. | Silicon Si | ['silikan] Cuinii
Silver ['stlve]

59. A X Apreatym
(=Argentum) 9 | [a'd3entem] preuty
Sodium ['soudjom] ,

60. Na ' Hartpiit
(=Natrium) ['nertrrom] Tp

61. | Strontium Sr | ['stronjjom] CTpoHwUi#

62. | Sulphur S ['salfo] Cynsdyp

63. | Tantalum Ta | ['tentolom] Tanatan
(=Stannum) SN | ['stenom] Cranym

65. | Titanium Ti | [tar'teinjom] Turan

W ' Boasdpam
(=Wolfram) ['wulfrom] bp

67. | Uranium | U |[juo'retnjom] | Ypau

68. | Vanadium |V |[ve'nerdjom] | Banaiit

69. | Xenon | Xe |[zenon] | Kcenon

70. | Zinc Zn | [zink] [unk

71. | Zirconium Zr | [za:'kounjom] [TupkoHiii

Some Rules of Reading Chemical Formulas®
Symbol or How to :
Formula read Meaning
20 two O Two separate atoms of oxygen
One molecule of oxygen, con-

0O, O two sisting of two atoms joined to-

gether by chemical force

20, two O two  |Two such molecules of oxygen

One molecule of water, consisting
of two hydrogen atoms and an

H0 Htwo O oxygen atom joined together by

chemical force

HNO; HNO A molecule of nitric acid

three
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2H,0 — ['tu: 'molikju:lz av 'eitj 'tu: 'ou] or: two molecules of water
(NH,), SO, — ['en "eit[] four twice, ['es 'ou] four

2KC105= 2KC1 + 30, — two molecules of potassium chlorate produce (form, give)
two molecules of potassium chloride and three molecules of oxygen

— — give, pass over to, lead to
< —forms and is formed from L

N, + 3H, 2 2NH; - [en] two plus three molecules of [eit/] two form and are
formed from two molecules of ['en 'eit]"] three

= —give, form
+ — plus, together with

4HC1 + O, = 2C1, + 2H,0 — four molecules of [‘eitf 'si: el 'plAs 'ou 'tu:] give
two molecules of ['si: ‘el 'tu:] and two molecules oU'eitj 'tu: ‘ou]

——is not read (meaning one bond)

= is not read (meaning two bonds)

() isnot read (for example, (S0,) — ['si:'ou] four)
il

H-C-H  [sieitf'fo:]
H

ly dbopMynax JaTUHCHKI JIITEPU YUTAFOTCS SIK aHTJINCHKI,
Hanpukian: ¢ [si:]; Ca ['si:'ei]; Ag [‘er'di:].
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VI HOTATOK




HaBuanbhe BHUAAaHHA

KapJioBcbka I'anna Boronmmupisaa

English for Chemists

(part 1)

HaBuanbHuii mOCIOHUK 3 aHTIIMCHLKOI MOBU
IU1sl CTyJIeHTIB | Kypey cneranizalii Ximist
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