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Unit 1. CHEMISTRY: KEY TO PROGRESS AND ABUNDANCE

The science of chemistry includes a study of properties, composition, and
structure of matter, the changes in structure and composition which matter under-
goes, and the accompanying energy changes.

The Russian chemical industry now holds second place in the world in over-
all volume of production. Much credit for this is due to our scientists whose research
has won worldwide recognition. The classical works by Mendeleyev, Butlerov, Ze-
linsky, Zaitzev, Lebedev, Favorsky and many others not only served as a theoretical
basis for the development of the chemical industry, but enabled our scientists to set
up a number of modern branches of the chemical industry as well.

The close links between science and industry enabled the chemical industry to
make great progress.

The Soviet Union was the first country to organize large-scale production of
synthetic rubber.

Zelinsky's works formed the basis for the synthesizing of a large number of
new chemical compounds. These compounds are now counted in thousands, and they
are extremely important in the country's economy. Our scientists evolved an original
method of extracting phenol and acetone simultaneously from benzene and propyl-
ene. Phenol and acetone are needed for the manufacture of plastics, textile fibres, or-
ganic glass and other chemical products.

Scientists are making a major contribution to the production of aniline dyes,
and many new dyes have been evolved with their help.

The research of our scientists has revealed the physical and physico-chemical
conditions necessary for the industrial production and processing of polymeric mate-
rials.

The theory of chain reactions is a major discovery of our time. The develop-
ment of this theory is linked with the name of the Soviet scientist Semyonov, a Nobel
Prize winner.

The successes achieved by chemistry and engineering have played an impor-
tant part in our country's achievements in space.

VOCABULARY
chemistry - xumus to set up - OCHOBLIBATH
science - Hayka branch - orpacis
to include - BkIrOUaTH close links — Tecnas
property - CBOMCTBO large-scale production — npon3BoacTBO

composition - coctas B 00NBIIMX MacmTabax

codas structure - CTpykTypa, synthesizing - cuaTe3
COCTOSTHHE compound — coenuHEeHNE
matter - marepus to evolve - pazpabaTsiBaTh

to undergo — mogBepraThCs simultaneously - ogHOBpeMeHHO
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accompanying - COyTCTBYIOIINE
energy changes — npeobpasoBauue
SHEPTUU

abundance - m306ume

overall volume of production —
00muit 00BeM P OTYKIINT

much credit for this is due to our

manufacture - Tpon3BoOxCTBO

textile fibres - TexcTUIBHBIEC BOTOKHA
contribution — Bxas

aniline dyes — aHUIMHOBEIE KpacUTEIN
to reveal - OTKpBIBaTh, 1OKA3bIBATh
condition - ycnoBue

processing — o6paboTka

scientists — B 3ToM OonbImas 3acimyra chain reaction — mermHast peakius
HaIllUX Y4EHBIX discovery - oTkpbITHE
research — uccnenosanue to achieve - nocturars

to win world-wide recognition — mo- to play an important part— ur-
JIYYUTh BCEMUPHOE IIPU3HAHUE parb BaXHYIO pOib

to serve — CIIyXHUTb enable — n1aBaTh BO3MOXXHOCTh
theoretical basis — Teopernaeckas

OCHOBa

development — pa3Burue

FIELDS OF CHEMISTRY

The field of chemistry is now a very large one. There are more than 30 dif-
ferent branches of chemistry. Some of the better known fields are inorganic chemis-
try, organic chemistry, physical chemistry, analytical chemistry, biological chemistry,
pharmaceutical chemistry, nuclear chemistry, industrial chemistry, colloidal chemis-
try, and electrochemistry.

Inorganic chemistry. It eas originally considered that the field of inorganic
chemistry consists of the study of materials not derived from living organisms|. How-
ever it now includes all substances other than the hydrocarbons and their derivatives.

Organic chemistry. At one time it was thought that all substances found in
plants and animals could be made only by using part of a living plant or animal. The
study of these substances, most of which contain carbon was therefore called organic
chemistry. It is now known that this idea is quite wrong, for in 1828 F. Wohler made
an "organic" substance using a simple laboratory process.

Organic chemistry now merely means the chemistry of carbon compounds.

Physical chemistry is concerned with those parts of chemistry which are
closely linked with physics as, for in stance, the behaviour of substances when a cur-
rent of electricity is passed through them.

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 metals from a so-
lution.

Magnetochemistry is the study of behaviour of a chemical substance in the
presence of a magnetic field. A paramagnetic substance, i.e. one having unpaired
electrons is drawn into a magnetic field. Diamagnetic substances, i.e. those having
no unpaired electrons, are repelled by a magnetic field.

Biochemistry. Just as the physical chemist works on the boundaries between
physics and chemistry, so the biochemist works on the boundaries between biology
and chemistry. Much of the work of the biochemist is concerned with foodstuffs and,
medicines. The medicines known as antibiotics, of which penicillin is an early exam-
ple, were prepared by biochemists.

VOCABULARY
field — obnacts, oTpacis current of electricity — anexTpuue-
nuclear chemistry — snepHas xumus CKUI TOK
It was ... considered (thought) — relation — cooTHOIIEHNE, 3aBHCHMOCTb
MpeArnoiaaraim, CHuTaIn whereby — nocpencrsom kKoToporo
to consist - cocrosaTs U3 to cause — BBI3BIBATh
to derive — mpoMCXOIUTH OT conducting medium — mpoBosas
to include — BkrOUaTH, COMEPKATD B cpena
cebe solution - pactBop
hydrocarbon — yrnesogopon molten - pacriaBiaeHHBIN
substance - BelecTso method of deposition metals — me-
to contain — comgepxaTth TOJI OCAXKIEHHS METAJUIOB
for instance - Hanpumep to draw (drew, drawn) — TsHyTb
behaviour - nosenenmne to repel - orTankuBaThHCH

boundary - rpanuna

EXERCISES
L. Give English equivalents for these words.
oTpaciib ycJoBHe cocTaB MIPOU3BOJICTBO
pa3BuTHE BBIJICIICHHE CBOWCTBO OJJHOBPEMEHHO
HUCCICI0BaHUC OTKPBITUE HaykKa JOCTUI'aTh

II.  Answer the questions.

1) Which branch of chemistry deals with the study of materials not derived from liv-

ing organisms?

2) Which branch of chemistry studies the behaviour of a chemical substance in the
presence of a magnetic field?

3) What is the study of substances containing carbon called?

4) What other branches of chemistry do you know?

5) By whom were antibiotics prepared?



ITII.  Fill in the gaps with suitable words given below.

1) Diamagnetic substances are ... by a magnetic field.

2) Much of the work of the biochemist is concerned with . . . and medicines.

3) ... is the process whereby electrical energy causes a chemical change in the con-

ducting medium.

4) Electrolysis is generally used as a method of deposition of metals from ....

5) The theory of ... reactions is a major discovery of our time.

6) The close links between the science and industry ... the chemical industry to make
great progress.

7) Zelinsky's works formed the basis for the synthesizing of a large number of new

chemical ... .

8) Scientists are making a major contribution to ... of aniline dyes.

9) There are more than 30 different . . . of chemistry.

10) Diamagnetic substances have no ... electrons.

Production, repelled, unpaired, solution, foodstuffs, compounds, enabled, branches,
electrolysis, chain.

IV. Make up sentences out of these words.

1) And, phenol, an original method, acetone, our scientists, simultaneously, benzene,
and, evolved, from, extracting, propylene, of.

2) Substance, field, the study, in the presence, behaviour, chemical, magnetochemis-
try, of, of, is, a, of, a, magnetic.

3) World-wide, this, to, scientists, recognition, much, due, research, credit, our, is,
whose, won, has.

4) Other, needed, manufacture, textile fibers, plastics, acetone, and, are, organic
glass, for, the, products, of, and, chemical, phenol.

5) Physics, chemistry, parts, linked, which, concerned, are, closely, with, with,
physical, chemistry, is, those, of.

V.  Translate into English.

1) Hamm yaensie pa3paboTanu HOBBIIf MeTO 00pabOTKH METAIIIOB.

2) bruoxuMuKy BHEC)IH OOJBIION BKJIAZ B IPOM3BOACTBO aHTHOMOTHUKOB.

3) OnexTpoxuMHs CBA3aHA C W3YYCHHEM OTHOIICHHH MEXTy 3JICKTPHIECKOI
SHEPIrHei 1 XUMUYECKUMU U3MEHECHHUSIMH.

4) Pycckue ydeHble OCHOBAIM OOJBIIOE KOJMYECTBO COBPEMEHHBIX OTpaciell XHMHU-
YECKOU P OMBIIIIEHHOCTH.

5) OHH He 3HAIOT COCTaBa ATOT'0 COCTUHECHHMS.

6) CoBerckuii cOr03 OBLI MEPBBIM TOCYJApCTBOM, KOTOPOE OPTaHH30BAJO KPYII-
HOMAacIITa0HOE MIPOM3BOACTBO CHHTETHIECKOTO KaydyKa.

7) DTOT y4eHbIN ompeaenua Gu3ndeckne U HU3NKO-XUMUYECKHE YCIOBUS HEOOXO-
JIIMBIE JUISl TPOMBILIJIEHHOTO MPOU3BOJCTBA U 00PabOTKH MOJMMEPHBIX MaTEPHAIIOB.

VI. Translate the text with the dictionary and reproduce it:
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Analytical chemistry deals with the methods of separation. Synthetic chemistry
deals with the methods by which complex bodies can be built from simplier sub-
stances. Physical chemiststry deals with changes in state and with the motions of
molecule. But at the present time the scientists don't maintain this definition.

The discovery of X-rays, an electron, and radioactivity marked a new era in all
sciences in and in chemistry. It was a very important discovery in science. It plays an
important part in the development of geology and physiology, in technology and in
chemical engineering. Chemistry deals with medicine and agriculture as they are all
concerned with the properties and change of chemical substances.

VII. Read and entitle the text.

The science of chemistry deals with substances. Chemistry is the investigation and
discussion of the properties of substances.

Common examples of substances are: water, sugar, salt, copper, iron and many
others.

Chemists study substances in order to learn as much as they can about their prop-
erties and about the reactions that change them into other substances. This knowledge
is very important as it can make the world a better place to live in, it can make people
happier, it can raise their standard of living.

Chemists discovered many laws, investigated many important phenomena in life.
They produced many artificial substances which have valuable properties.

Chemistry has two main aspects: descriptive chemistry, the discovery of chemical
facts, and theoretical chemistry, the formulation of theories.

The broad field of chemistry may also be divided in other ways. An important
division of chemistry is that into the branches of organic chemistry and inorganic
chemistry.

Read the text without the dictionary and retell it in Russian:

Chemistry is a very large subject. It is the investigation and discussion of the
properties of substances. If we ask — why do we study chemistry, the answer can be
— it is through chemistry we obtain the knowledge of matter, its changes and trans-
formations.

Everyone understands that science of chemistry plays an important partr in the
modern world.

Chemistry plays an important in the development of other sciences such as
physics, biochemistry, geology and a lot of other fields of science

Unit 2. SYMBOLS, FORMULAS AND EQUATIONS

Each of the 105 presently known chemical elements is given a symbol which
usually is derived from the name of the element. The symbol of oxygen is O, of hy-
drogen is H, of helium He, of copper Cu, of sodium Na, of plutonium Pu. Groups of
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symbols called formulas are used to designate compounds. The formula for water is
H,O0, for carbon dioxide CO,, for sulphuric acid H,SO4.These symbols and formulas
are used to indicate chemical fractions. For example:

2H,0 — 2H, + O, (statement: water decomposes to form hydrogen and oxygen)

VOCABULARY

1. symbol - cumBon
equation — ypaBHeHHe
presently - B Hacrosiiiee Bpemst
to derive — mpoucxXoauThH
copper (Cu) - menp

sodium (Na) — Harpwuii

to designate — 0003Ha4aThH

carbon dioxide CO0, — aByokuch yriepona
sulphuric acid H,S0, — cepras kucnora

to indicate — yka3pIBaTh, O3HaYaThH

statement — hopmynupoBKa

to decompose — pazmararbcs (Ha COCTaBHBIC
9acTH)

INORGANIC MOLECULES AND COMPOUNDS

Simple diatomic molecules of a single element are designated by the symbol
for the element with a subscript 2, indicating that it contains 2 atoms. Thus the hy-
drogen molecule is H,; the nitrogen molecule, N,; and the oxygen molecule, O,.
Polyatomic molecules of a single element are designated by the symbol for the ele-
ment with a numerical subscript corresponding to the number of atoms in the mole-
cule. Examples are the phosphorus molecule, P4, and the sulphur molecule, Ss.

Diatomic covalent molecules, containing unlike elements are given similar
designation. The formula for hydrogen chloride is HCl. The more electropositive
element is always designated first in the formula.

For polyatomic covalent molecules containing unlike elements, numerical
subscriptions are used to designate number of atoms of each element present in the
molecule, for example, water, H,O. Again, as in diatomic molecules, more electro-
positive element is placed first in the formula.

VOCABULARY

molecule - mosiekyna sulphur — cepa

diatomic - 1ByxaToMHBII covalent - koBaneHTHBI N

single — equHIYHEII unlike — pa3muuHsbIi

subscript — moacTpOUHEI HHAEKC similar — nogo6HbIt

polyatomic - MHOrOaTOMHbIi hydrogen chloride - xyopucTsIii Bogomnpo-
numerical — uncnoBoit BOII

corresponding - COOTBETCTBYIONME  electropositive - 2IEKTPONOIOKHTEBHBLIE

PERIODIC LAW

One of the cornerstones of modern chemical theory is
the Periodic Law. It can be simply stated as follows: The properties of the elements
are a periodic function of the nuclear charges of their atoms.

In 1869 Mendeleyev arrived at the conclusion that by the arrangement of the
elements in order of increasing atomic weight the similarity and periodicity of prop-
erties of various, valence groups of the elements were clearly delineated.

There were several vacant spaces in Mendeleyev's table which led him to
predict the existence of six undiscovered elements, (scandium, gallium, germanium,
polonium etc). His confidence in the new classification was clearly expressed in the
predictions which he made of the chemical properties of these missing elements. And
within fifteen years gallium, scandium and germanium were discovered.

Although this table has been modified hundreds of times, it has withstood the
onslaught of all new facts. Isotopes, rare gases, atomic numbers, and electron con-
figurations have only strengthened the idea of the periodicity of the properties of the
elements.

VOCABULARY
Periodic Law — nepnogudecknii 3aKoH existence - cymecTBoBaHHE
cornerstone — KpaeyrojabHblli KAMEHb confidence - yBepeHHOCTH
to state — hopmynupoBaTh to express — BbIpaXKaTh
as follows — cnenyromum o6pazom prediction - mpenckazanue

nuclear charge — siepHslii 3apsn missing - oTcyTcTBYIOIIHI

to arrive at a conclusion — mpuiitTt k 3a-  within — B Teuenne
KIIFOYEHHUIO to modify - BunOM3MEHAT
arrangement — pacIojgoXXeHue to withstand — BeiepxuBaTH
in order of increasing atomic weight — onslaught — nossnenue

B IIOPSZKE BO3pACTaHUS aTOMHOTO Beca  isotope — u30Tom

similarity ['simi,laeriti] cxofl- rare gases — peKue ra3sl
valence group — BajieHTHas rpymnmna electron configuration — snexTpoHHas
to delineate - ouepunBaTh KoH(pHUTryparms

vacant space — CBOOOJJHOE MECTO to strengthen - ykpenniats

to predict - mpencka3sIBaTh

EXERCISES
I. Answer the questions.
1) How many chemical elements are there now?
2) What is the symbol of Manganese?
3) What is a symbol usually derived from?
4) What does a subscript show?
5) What element is always designated first in the formula?
6) When did Mendeleyev discover the periodic law?
7) How can the Periodic Law be simply stated?
8) What elements were discovered after Mendeleyev modified the table?
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9) Give some examples of polyatomic molecules of single elements.
10)What are simple diatomic molecules of a single element designated by?

1L True or false?

1) Symbols and formulas are used to indicate chemical reactions.

2) Groups of symbols are called equations.

3) Groups of symbols are called formulas.

4) There are 102 chemical elements now.

5) The more electropositive element is always designated last in the formula.

6) Subscriptions are used to designate the number of atoms of each element present
in the molecule.

7) Mendeleyev made his discovery in 1879.

8) There were several vacant spaces in Mendeleyev’s table which led him to predict
the existence of six undiscovered elements.

9) The table wasn’t modified.

10) Properties of the elements are periodic functions of the nuclear charges of their
atoms.

I11. Identify the words, each dash stands for one letter only.

nd. 9ex

2) 'y 10) ar_
3)  _sig my tion
4) _com_ 12) m ss_ g

5  lya_ 13) var o

6) ar 14 fy

7 _t t 15)f _ tion

8 v t

III. Translate the words from exercise III and make up your own sentences

with them.
IV.  Find special words and terms in the cross-word puzzle.
H|)Y D RI|0 GIEINIP |0
R |EACP E L |E N |L
E M|CTIE|CI|T |G|E Y
L  EOI R/OR|YM|A
E HP O|II HE X U T
C TP N|0O Y DO |0
H Y ERDT|I |EL M
E T|I C|I RX|N|C [
M P R|OPEO|I DE
I CIAL|V AILIE N C

V. Read and translate the text

Man at last understood the elements well enough to make his own.
First there were some elements still missing from the Periodic Table. The fact was
they were practically missing from nature, too.

Scientists had to make these elements themselves. To make such elements meant
first of all to carry on great experimental work. Many scientists worked hard at this
problem. In 1919 Ernest Rutherford was the first to change nitrogen to oxygen by
bombarding nitrogen atoms with alpha-particles.

To alter an element artificially is to add or subtract particles in its nucleus. The
first completely new man-made isotope was created by Rutherford's method, its
creators being Irene Curie and her husband Frederic Joliot. To do that they had to
bombard aluminium with alpha-particles. This attack transformed some of the alu-
minium atoms into a highly radioactive substance. This substance was a new kind of
phosphorus, its atomic weight being 30, instead of natural phosphorus 31.

It was no wonder that phosphorus 30 did not occur in nature, its half-life being
only two and a half minutes. Thus the Joliot-Curies were the first to produce
"artificial radioactivity".

The era of artificial transmutation began with the building of the first "atom-
smasher", i.e. the cyclotron. By means of cyclotron and energetic particle-
accelerators developed later it became possible to open up the nucleus of any atom. It
became possible to add particles to it, and even to create new ones.

The first element produced in this way was the missing number 43, it being named
"technetium" meaning "artificial". The aim of the scientists was to discover other
elements.

In 1939 a new element was found. It behaved like an alkalimetal, therefore it was
to be 87 the missing number of the alkali-metal family. It was called "francium". It
was detected in nature. Later that element was produced artificially by an accelerator,
and only then did chemists obtain enough of it. For that reason francium is to be
considered as a manmade element.

Later scientists discovered traces of an element in neutron-bombarded uranium.

They called it "neptunium". Radioactive neptunium gave rise to another element —
number 94.
In 1955 chemists could produce a few atoms of element 101, which was named
"mendelevium" in honour of D. I. Mendeleyev. The isolation of element number 102
occurred in 1963, it being named "nobelium", as part of the work was done at the
Nobel Institute in Stockholm.

a)Entitle the text

b)Divide the text into logical parts.
¢)Make the plan of the text
d)Formulate the main idea of each part.
P Give the summary of the text
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Unit 3. Rules of reading formulas and equations.

Cnucox Han0oJ11ee BaKHBIX XHMHYECKHX 3JIEMEHTOB ( K Taﬁnuue Meﬂz[eneena)

1. Al aluminium AFOMUHUN
2. Ag argentums cepebpo
3. Ar argon aproH
4. As arsenic MBITIBSK
5. Au aurum = gold 30J10TO
6. B boron oop
7. Ba barium Gapwmit
8. Be berillium Oeprmit
9. Bi bismuth BHCMYT
10.Br bromine opom
11.C carbon yraepon
12.Ca calcium KaJbLUMN
13.Ce cerium nepuit
14.Cd cadmium KaaMuit
15.C1 chlorine XJIOp
16.Co cobalt KoOanbT
17.Cr chromium XpoM
18.Cs caesium e3uit
19.Cu copper Menb
20.F fluorine ¢bTop
21.Fe ferrum = iron Kee30
22.Ge germanium repMaHuit
23.H hydrogen BOZIOPOJ
24.He helium renui
25.Hg hydrargyrum = PTYIb
mercury
26.J iodine fox
27.0r iridium upugui
28.K kalium = po- KaJui
29.Li tassium lithium JIUTUR
30.Mg magnesium MarHuu
31.Mn mangnese Maprasell
32.Mo molybdenum MoJHOACH
33.N nitrogen azor
34.Na natrium = sodium HaTpuit
35.Ne neon HEOH
36.Ni nickel HUKEIh
37.0 oxygen KHCIIOPO/T
38.P phosphorus dochop
39.Pb plumbum= lead CBUHEI]
40.Pt platinum IJ1aTUHA

41.Ra
42.Rb
43.S
44.Sb
45.Se
46.Si
47.Sn
48.Sr
49.Te
50.Th
51.Ti
52.U
53.W
54.Zn
55.Zr

radium panuii
rubidium pyou it
sulphur cepa
antimony cyppMa
selenium ceneH
silicon KpeMHHUi1
stannum = tin 0JIOBO
strontium CTPOHIUIL
tellurium TEJLLYp
thorium TOpUH
titanium TUTaH
uranium ypaH
wolfram = tung- BoNb(pam
sten zinc LIUHK
zirconium LUPKOHUNI

I[IpaBuia yreHUst XuMHYeCKUX Gopmya

BykBBI maTuHCKOTO andaBuTa, 0003HAYAIOIINE HAa3BAHHE HIEMEHTOB, YHTAIOTCI CO-
IJIACHO aHTJIMHCKNM Ha3BaHHUAM OYKB andaBuTa.

3Hak + unraercs plus, and, together, with, react with.

3HaK — 0003Ha4YaeT OJHY CBS3b WM CIUHUITY POJICTBA U HE UNTAETCS.

3Hak — yuTaeTcs give, pass over to lead to.

*
*
¢ 3Hak = ynTaercs give, form mwm produce.
*
*

3nak <> ynraerca forms and is formed from.
udpa mepen Ha3BaHHEM 3IeMEHTa 0003HAYAET YK CIO MOJICKYIL.

‘C+02—>C02

IIpumepsr:

1 atom of carbon reacts with 1 two-atom molecule of oxygen and produces 1
molecule of carbon dioxide.

o 2H2+ 02 — 2H20

a) Two molecules of H two plus O two give two molecules of H two O.
b) Two two-atom molecules of hydrogen react with 1 two-atom molecule of oxy-
gen and produce two molecules of water.

L Nz + 3H2 Ad 2NH3

a) N two plus three molecules of H two form and are formed from two molecules

of NH three

b) 1 two-atom molecule of nitrogen plus three two-atom molecules of hydrogen
form and are formed from two molecules of ammonia.
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e Na,CO3 + CaSO4 — Na,SO4 + CaCOs
a) Na two CO three plus CaSO four form Na two SO four plus CaCO three
b) The sodium (Na) and the calcium (Ca) switch
¢) The sodium combines with the sulphate radical (SO,), forming sodium
sulphate (Na,SO4) which dissolves in water.
d) The calcium combines with the carbonate radical (COs), forming calcium
carbonate (CaCQOs).
e) Calcium carbonate does not dissolve in water, and so settles to the bot-
tom of the solution.

3HAaKM + WK - CTOSAIIVE B JICBOM BEPXHEM YTy, 0003HAYAIOT MOJOXUTEIBHYIO U
OTPHULATEIBHYIO BAJICHTHOCTh HOHA.

IIpumep: H+ — a) hydrogen ion
b) univalent positive hydrogen ion
Cu++ — divalent positive cuprum ion
Al +++ — trivalent positive cuprum ion
cl- — a) negative chlorine ion

b) negative univalent chlorine ion

Task: - write any 20 formulas and read them
- write any 5 equations and read them

Unit 4. Laboratory equipment.

1) 1-63 laboratory apparatus (labo- 34) test tube npoGupka

ratory equipment) taboparopaoe 060- 35) test tube rack mratus 11 Ipodu-
pynoBaHue pox

2) Bunsen burner ropenka bynzena  36) flat-bottomed flask miockononHas
3) gas inlet (gas inlet pipe) monsoxn Komba

rasa (ra3oBas IOABOAAIIAs TPyOa) 37) ground glass neck ropsimko ¢

4) air regulator perynsiTtop moagBofa  IPUTEPTOH CTEKIITHHOM MPOOKOH
BO3/YyXa 38) long-necked round-bottomed flask
5) Teclu burner ropenxa Tekmro JNIIMHHOTOpJIasi KpYTI0JOHHAs KoJi0a

6) pipe union npucoenunenue razo-  39) Erlenmeyer flask (conical flask)

BOU TpyOBI koJ0a DpreHmaiiepa (KOHHUECKas KoJ0a)
7) gas regulator peryasaTop mocrtym- 40) filter flask xomnGa mst prTbTPOBa-
JICHUS rasa HUS 1071 BAKYYMOM

8) stem TpyOxa ropenxu 41) fluted filter roppupoBanHbIit

9) air regulator perymsrop moctym- ¢GmIBTp
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JICHUS BO3yXa

10) bench torch nHacromsHas ropenka
11) oxygen inlet mogBon KHcIOpOna
12) hydrogen inlet moxBox Bogopona
13) oxygen jet cTpys kuciopona

14) tripod TpeHOXHUK, TpeHOTa

15) ring (retort ring) xospuo s pe-
TOPTHI

16) funnel Boponka

17) pipe clay triangle TpyOuaTsrit
TJIMHSAHBIA TPEYT OJIHIK

18) wire gauze mpoBoJOYHAsS CEeTKa
19) wire gauze with asbestos centre
(Am. center) npoBOJIOYHAs CETKA C ac-
6eCTOBBIM IEHTPOM

20) beaker crakan

21) burette (for delivering measured
quanti

ties of liquid) Gropetka (a1 BeITyCKa
M3MEPEHHBIX 00HEMOB YKHUIKOCTH)

22) burette stand mTatiB 111 610pe-
TOK

23) burette clamp 3axum ais 6rope-
TOK

24) graduated pipette rpagynposas-
Has ITUIETKa

25) pipette nmmerka

26) measuring cylinder (measuring
glass) mepHBIH MUMHIP (M3MEPUTENb-
HBII CTaKaH)

27) measuring flask mepHas xonba
28) volumetric flask mepHast xonba
29) evaporating dish (evaporating ba-
sin), made of porcelain BeimapHas
yaika, BeIoHeHHast u3 popdopa

30) tube clamp (tube clip, pinchcock)
32XKHM I TPYOOK

31) clay crucible with lid rouasHBIIT
TUT'€JIb C KPBIIIKOI

32) crucible tongs TurenbHBIE MIUTIIHI
33) clamp ctpybumnna

42) one-way tap OJHOXOIOBBIN KpaH
43) calcium chloride tube TpyOka c
XJIOPHUIOM KaJIBITHS

44) stopper with tap mpoOka c kpaHOM
45) cylinder mmmmHap

46) distillation apparatus (distilling
apparatus) IeperoHHbIU annapar

47) distillation flask (distilling flask)
HeperoHHas Koida

48) condenser KOHIEHCATOD

49) return tap, a two-way tap Bo3BpaT-
HBIH KpaH, IByXXO0A0BOH KpaH

50) distillation flask (distilling flask,
Claisen

flask) meperonnas xonba (Bakyym-
neperonHas xojuba, konda Kistiisena)

51) desiccator a3xcuxarop (Cymmnixa)
52) lid with fitted tube xpsimka c
BCTaBJICHHOH TP yOKOi

53) tap xpan

54) desiccator insert made of porcelain
(aphopoBEIH BKIIAIBIII B 3KCUKATOPE
55) three-necked flask tpexropmnas xon-
0a

56) connecting piece (Y-tube) coenunu-
tenpHast (Y-o0pasHas) TpyOka

57) three-necked bottle Tpexropnas
CKJITHKA

58) gas-washing bottle ckisHka

59) gas generator (Kipp's apparatus,
Am. Kipp generator) resepaTop raza
Qammapar Kuma, reneparop Kurma)

60) overflow container nepeTo4HsIi co-
cyn

61) container for the solid cocyn mis
3aCBINKN pearcHTa

62) acid container cocys A KHCIOTBHI
63) gas outlet TpyOka ans BBIITycKa rasa
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I1. Learn the words and special terms from the list.

\ "1 @/&

| K
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1. Match the word with its definition.

1) funnel

2) beaker

3) microscope

4) slides

5) electric balance
6) tongs

7) mortar

8) pestle

9) tripod

10) rubber tubing
1) gas tap

12) matches

13) measuring cylinder
14) test tube

15) test tube rack
16) pipette

17) conical flask
18 ) bung/stopper
19) 1ab coat

20) chemical

21) chemical reaction
22) chemist

23) chemistry

a) a tool that consists of two movable bars joined at one
end, used to pick up an object

b) a scientific instrument that makes extremely small
things look larger

¢) a short stick with a heavy round end

d) the science that is concerned with studying the
structure of substances and the way they change

e) around piece of rubber or wood used to close the top
of a container

f) a round pipe made of rubber for liquids to go through
g) a substance used in chemistry or produced by
chemistry

h) a tube used for pouring liquids or powders into a
container with a narrow opening

1) an electric instrument for weighing things

J) a natural process in which the atoms of chemicals mix
and arrange themselves differently to form new
substances

k) a glass container used for measuring liquid

1) a thing glass tube for sucking up exact amounts of
liquid, used especially in chemistry

m) a small glass container that is shaped like a tube and is
used in chemistry

n) a piece of clothing that is worn over your clothes in
laboratory to protect them

0) a scientist who has a special knowledge in chemistry
p) a glass cup with straight sides that is used in hemistry
for measuring and heating liquids

q) small pieces of thing glass used for holding something
when you look at it under a microscope

r) a hard bowl in which substances are crushed into
powder or very small pieces with a pestle

s) a special type of bottle mat you use to keep liquids

t) a special shelf for tubes

u) a support with three legs, used for a camera, telescope
etc.

v) small wooden sticks, used, to light a tire

w) a piece of equipment for controlling the flow of gas
from a pipe or container
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V. Describe the functions of each piece of equipment.
VI. Read and translate the text

LABORATORY

A) All the laboratories of inorganic chemistry are almost alike. These are large
rooms where both students and research-workers carry out their experimental work.
Modern laboratories of inorganic as well as organic and analytical chemistry are
provided with gas and running water. Every laboratory is to be provided with a
ventilating hood for the escape of both harmful and unpleasant vapours and odours.
Every laboratory has to be lit up very well.

There are many laboratory benches with a great number of drawers in every
laboratory. Different apparatus devices as well as materials are to be kept in them.
Besides we can see many shelves and cases for containers with chemicals.

On every laboratory bench one can see test-tubes, flasks, beakers, funnels,
evaporating
dishes, weighing bottles. All this glassware should be kept in good order.

Various burners serve for producing flames. Bunsen burner is to be mentioned
among them. Different crucibles are to be employed when heating of solution and
igniting of materials are to be carried out. Crucibles are usually made of quartz,
porcelain and iron. In addition to these crucibles, there are platinum crucibles in some
laboratories, but they are used very seldom.

B) Every laboratory should be equipped with different kinds of apparatus. Everything
in the laboratory is to have its definite place.

Experiments in the Laboratory Many experiments can be carried out in the laboratory
of inorganic chemistry. Thus, if we want to obtain hydrogen chloride (HCL) which is
often referred to as a hydrochloric acid gas, it is necessary to pour some sulphuric
acid through a tube over the crystal of sodium chloride, in a flask. The fiask is to be
heated. On warming the fiask, the hydrogen chloride is expelled as a colourless gas
with a suffocating odour. It produces heavy clouds of white fumes when it comes in
contact with the moist air of the room.

It is soluble and it cannot be collected over water as are oxygen and hydrogen. It is
much heavier than the air and may be passed through a glass tube to the bottle. If we
dissolve some of the gas in water, the solution has a sour taste, reddens blue litmus,
reacts with zinc, etc.: it is hydrochloric acid. When all the sodium chloride originally
present in the flask has been transformed, the reaction is complete. The flask then
contains a salt called sodium acid sulphate (NaHSO4) together, with unchanged
excess of sulphuric acid.

Nitric acid may be prepared by the reaction of concentrated sulphuric acid with
sodium nitrate. In the laboratory method, a mixture of sodium nitrate and
concentrated sulphuric acid is heated in a glass retort. Nitric acid is boiled out of the
mixture and is condensed: NaNO3 + H2SO4 = HNO3+ NaHSO4

Answer the following questions:

. What do we call a laboratory'?

. In what laboratories can the students carry out their experiments?
. What is every laboratory provided with?

. Why is every laboratory provided with a ventilating hood?

. What can you see on the shelves'?

. What glassware is there on every laboratory' bench?

. What are burners used for'?

. What are crucibles used for'?

9. What are crucibles made of?

10. What is it necessary to do if we want to obtain hydrogen chloride'?
(describe the experiment)

11. How can nitric acid be prepared in the laboratory?

0N N AW~

Unit 5. Description of chemical elements.

CHLORINE

Chlorine is an element with atomic number 17, atomic weight 35.5 (thirty-
five point five). It is a gas at ordinary temperatures and is never found free in nature.
It is found in nature combined with other elements. At normal temperatures, chlorine
is a diatomic gas (Cl;), greenish-yellow in colour and about 2 1/2 (two and a half)
times as heavy as air. It liquefies at atmospheric pressure at —34. 1° C (minus thirty-
four point one degrees Centigrade) to a yellowish liquid approximately 11/2 (one and
a half) times as heavy as water. The liquid freezes at —100.98° C (minus one hun-
dred point nine eight degrees Centigrade). Chlorine is soluble in water and indirectly
exerts bleaching and bactericidal action by reacting with water to form hypochlorous
acid.

Cl, + H,O <> HCl + HCIO — HCI + (O)
Chlorine Water Hydrochloric Hypochloric
acid acid

The hypochlorous acid is unstable, giving up oxygen to form more HCI1. The
oxygen attacks and destroys bacteria; it also oxidizes coloured organic substances,
forming colourless or less-coloured components.

As one of the most active elements, chlorine ranks in reactivity about with
oxygen. It combines directly and readily with hydrogen and most non-metals except
nitrogen, carbon and oxygen; it also unites with all the familiar metals except gold
and platinum.

Participating in a number of important organic reactions, in some cases chlo-
rine appears in the final product, as in insecticides (DDT) or in the plastic, polyvinil
chloride.
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Chlorine is generally produced by electrolysis of water solutions of sodium
chloride in electrolytic cells. When sodium chloride or potassium chloride solutions
are subjected to electrolysis, there are three products; caustic soda or caustic potash,
chlorine and hydrogen. If fused sodium chloride is used, there are two products:
chlorine, and metallic sodium.

VOCABULARY
1. is never found free in nature 13. component cocTaBHas 4acTh
HE BCTpEYaeTcs B CBOOOIHOM CO- 14. ranks in reactivity about with
CTOSIHUM B IIPHUPOJIE oXygen I10 CBOeH PeaKTUBHOCTH
2. 21/2 times as heavy as air B 2 IIOYTH HE YCTYIaeT KUCIOpOaY
Y4 pasa TspKeTee Bo3ayxa 15. to combine coennHATHCS
3. to liquefy mepexonuth B Ku1I- 16. familiar n3BecTHbIi
KO€ COCTOSIHUE 17. to participate yaaBcTBOBaTH
4. approximately npubmmu3uTenbHO 18. to appear mosBIATHCS
5. to freeze (froze, frozen) 3amep- 19. insecticide cpencTBo 115 HC-
3aTh, 3aTBEPACBATh TpeOJIeHUsI HACEKOMBIX
6. soluble pacTBopuMEIit 20. sodium chloride moBapeHuas
7. to exert oka3bIBaTb COJIb, XJIOPUCTBIH HATpUU
8. bleaching and bactericidal ac- 21. electrolytic cell >nexTponuTi-
tion otOenmBarolee u OakTepu- YyecKkas BaHHA
LUAHOE NEeiCTBUE 22. potassium chloride xmopucTsrit
9. hypochlorous acid xnopHoBaTtu- Kanmuit
CTast KUCIIOTa 23. to subject monBepraTsh
10. unstable HeycToUnBEII 24. caustic soda exxuit HaTp
11. to destroy pazpymars 25. caustic potash enxoe xamm
12. to oxidize oxucnATh, OKCHIN- 26. fused=molten pacruraBrneHHBII
poBarb
EXERCISES

I. Answer the questions.

1) In what state is chlorine found in nature?

2) At what temperature does chlorine liquefy?

3) Is chlorine easily soluble in water?

4) What action does chlorine exert in water?

5) What is the reactivity of chlorine?

6) What products are obtained when sodium chloride or potassium chloride solu-
tions are subjected to electrolysis?

7) By what method is chlorine generally produced?

8) What products are produced if fused sodium chloride is used ?

I1. Make up a description of any element you like.
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Unit 6. ANALYTICAL CHEMISTRY

METHODS OF ANALYSIS

The analysis of a complex material usually involves four steps, sampling,
dissolving the sample, separating mutually interfering substances, and determining
the constituents of interest. The first step, sampling can be a significant problem, par-
ticularly in industrial applications.

Sampling is complete when the subdivision is small enough to permit analy-
sis.

The second step is the dissolving of a sample. If we know the nature of the
sample we use a suitable reagent.

I/Gravimetric methods involve a weighing operation as the final measure-
ment.

Gravimetric analysis have been developed for almost everything from
A(luminium) to Z(irconium).

Gravimetric procedures may be done in various ways: by precipitating, by
dissolving, by removing as a volatile compound.

Volumetric methods involve measurement of that volume of a solution of
known concentration which reacts with a known amount of the sample. Such a solu-
tion is called a standard solution.

Volumetric techniques are now applicable to most of the elements and to
many specific inorganic and organic compounds. They are widely used in all phases
of chemistry, in medicine, and in many allied sciences.

Physico-chemical methods depend upon the measurement of physical proper-
ties other than mass and volume. Such methods are important when the simpler
methods of analysis are inadequate.

METHODS OF SEPARATION

Methods of separating a solid and a liquid are built around two processes, fil-
tration and centrifugation.

Filtration is the process of passing the suspension of solid and liquified
through a porous barrier which will trap the solid. The barrier may be filter paper,
sintered glass, asbestos matting, glass wool and others.

Centrifugation is mechanized setting (or floating) and depends upon the dif-
ference between the densities of the solid and the solution. Gravitational setting is
usually inadequate. A centrifuge can be used to enhance the gravitational force mov-
ing the particles. Most centrifuges operate at hundreds of revolutions per minute. Ex-
tremely difficult separations require speeds of tens of thousands of revolutions per
minute.

NOTES AND COMMENTARY

are built around two processes — 6a- mechanized setting - mexanmueckoe
3UPYIOTCS Ha IBYX IpOIeccax OcaxJeHUe
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the process of passing ... through — depends upon — 3aBucuT
TIpIECC MPOIYCKAHUS ... Yepes revolutions per minute — 060poTHI B

MUHYTY

ION EXCHANGE METHODS IN ANALYTICAL CHEMISTRY

Ion exchange is now one of the recognized processes of chemical engineering. It
has been applied to the separation processes of quantitative analysis.

General Principles. By ion exchange we mean the exchange of ions of like sign
between a solution and a solid insoluble body in contact with it. For such an ex-
change to be possible, the solid must contain ions of its own. The solid (called the
ion exchanger) must have an open, permeable molecular structure, so that ions and
solvent molecules can move freely in and out. Many substances, both natural and ar-
tificial, have ion exchanging properties.

In analytical work we are primarily interested in the synthetic organic exchang-
ers. These have a high capacity for holding ions and they are not broken down by ac-
ids or alkalies, they have a relatively simple composition.

NOTES AND COMMENTARY

1. by "ion exchange" we 4. of it own - cBou cobcTBEeH-
mean - I10J{ HOHHBIM OOMEHOM HEBIC
MBI [IOJIpa3yMEBAEM 5. can move freely in and out -

2. of like sign - omHOMMEHHBIE IO MOT'yT CBOOOTHO BXOIUTH U BBHI-
3HAKy XOINUTh

3. for such exchange to be possible
— 9TOOBI OCYIIECTBHUTH 3TOT 00-
MCH

CHROMATOGRAPHY AND ION EXCHANGE TECHNIQUE

Chromatography is a method of chemical analysis based upon the selective
absorption and partial fractionation of various substances by certain suitable materi-
als. The method is simple and requires a minimum of special equipment. The tech-
nique consists of pouring a solution through a column containing a suitable adsorb-
ing material. A selective developing agent is then passed through the column and
the different substances in the solution are spread down the column into layers visi-
bly separated from one another, provided the substances are colored. In the case of
colorless substances, the layers of the different substances may be located by the use
of ultra-violet light or by chemical tests.

This method was first described by the Russian botanist Tswett, in 1906.
Tswett was engaged in the extraction and purifictaion of plant pigments.

Methods of chromatography have been applied to the separation of the rare
earths and a number of procedures, based on chromatography techniques, have been
developed for the separation of the inorganic cations and anions.
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NOTES AND COMMENTARY
1. are spread down ... into layers 2. provided - mpu ycinoBuu, 4TO
- OCEIaroT ITacCTaMu 3. was engaged in - 3aEEMancs

CHROMATOGRAPHY TECHNIQUES

The techniques of carrying out a chromatographic investigation are very
simple. The basic apparatus is the adsorption column. The adsorption column may
be constructed of soft glass or in special cases of quartz. The diameter and length of
the column are determined by the quantity of material to be absorbed.

No universal adsorbent has been found. A good adsorbent should satisfy the
following criteria: it should hold relatively large quantities of the materials to be re-
solved; the resolved materials must be eluted from the adsorbent by polar solvents;
the size of the particles of adsorbent should be such as will allow rapid and uniform
percolation; the adsorbents must not react with either the materials to be resolved nor
the materials to be used as solvent or color developer; the adsorbent should not be po-
rous and should, if possible, be colorless.

The chromatograph is made as follows: a solution of the material to be ad-
sorbed is poured into the adsorption column and allowed to percolate through the ad-
sorbent. The column is washed with additional portions of the original solvent from
which the compound was adsorbed. The sides of the column are washed with small
portions of the solvent and then larger quantities are added to the column. The pas-
sage of the solvent through the column causes the adsorbed materials to move at dif-
ferent rates and thus produce the chromatogram.

NOTES AND COMMENTARY
should be such as will allow - rapid and uniform percolation -
JIOJDKEH OBI OBITh TAaKUM, 9YTOOBI IO3BO-  OBICTPOE U PAaBHOMEPHOE IPOCAYNBAHNE
JIUTH

PAPER CHROMATOGRAPHY, APPLICATIONS
AND PROCEDURE

In paper chromatography-the absorption column is replaced by strips of paper.
The absorbent or ion exchanger is precipitated into the pores of the paper. One end of
the prepared paper is dipped into distilled water and allowed to stand until the water
has climbed about a centimeter along the paper. It is then removed and dipped into a
solution of the materials to be separated. After the unknown solution has climbed
about 2 cm, the paper is removed from the unknown solution and returned to the dis-
tilled water. After the water has climbed to about 12 to 16 cm, the strip is removed
and dried between filter paper. Brushing the dried paper strip with the proper devel-
oping agent will produce bands similar to those produced in the adsorption column.
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Numerous studies have been made of the paper-strip method for separating
cations, anions and metal complexes. The procedure is similar to that of column
chromatography.

The paper-strip method has the advantage that the developing reagent does not
pass through the adsorbent as it is required in column chromatography. The strip
method requires a minimum of test solution, about 0.1 mm, several developers may
be applied to the same strip.

The paper-strip method has been applied to quantitative determination of the in-
organic cations and to many organic materials.

GAS ANALYSIS

Special techniques are usually employed in the analysis of the gases. Since
the analysis of a gas, or gas mixture usually involves the measurement of a volume
and only very rarely the weighing of a sample, the results are most frequently re-
ported in per cent by volume rather than per cent by weight.

It must be remembered that the volume of a gas is greatly dependent upon
both the temperature and the pressure and it is necessary to adjust each measurement
to standard conditions of temperature and pressure. It is obvious then that these con-
ditions must remain constant over the course of the analysis.

Notes to the text

1. the results are ... reported in per cent by volume rather than per cent
by weight - pe3ynbraThl JaroTcs B MPOIEHTaX OTHOCUTEIBHO 00BEMa, a
HE OTHOCHUTEIHHO Beca

2. over the course of the analysis - B TeueHue Bcero npomecca ananmsa

SOME PHYSICAL METHODS USED IN GAS ANALYSIS

The relative proportions of various components of gas mixtures can be de-
termined by merely measuring some physical constants of the mixture: the density,
the viscosity, the thermal conductivity, heat of combustion, ionization potential.

Condensation methods are often applicable in the separation of complex mix-
tures of gases. This method has been applied to the gases of the argon group and of
natural gas mixtures.

The application of the methods of mass spectrometry to gas analysis has been
extensive. The use of a mass spectrometer in analysis enables one to determine the
components of mixtures of hydrocarbons, fuel gases, rare gases, etc.

Thermal conductivity applied to gas analysis is rapid, simple to carry out and
adaptable to continuous operation .and process control.

Some attempts to apply the methods of emission and absorption spectroscopy
to gas analysis have been made.
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Other miscellaneous methods include magnetic susceptibility, micro-wave
analysis, acoustical method based on the principle that the velocity of sound in a gas
is a function of the molecular weight of the gas, inferometric methods, diffusion
methods and others.

Notes to the text

1. enables one - obOecmneunBaer

2. simple to carry out - mpocT B IPOU3BOJCTBE
3. based on - ocHoBaH Ha

ANALYSIS OF MIXTURES

Many problems of quantitative chemistry are more complex than determining
the amount of a pure substance or the composition of an aqueous solution of a pure
compound. Often the problem arises simply because the compound or solution has an
unknown or complex composition.

There are three fundamental schemes than can be used in the problem at
hand.
1. Phase separation: The metal ion, A, can be determinedwithout interference
front B if we separate A from B. We do this by preparing a two-phase system such
that all of A is in one phase and all of B is in the other phase.

2. Selective determination: The metal ion, A, can be determined in the presence
of B if we can find a determination which is selective toward A, ignoring B.
3. Combined determination: The two metal ions, A and B, can be determined to-

gether. This type of measurement combined with another independent measurement
gives the amount of each ion.

Notes to the text

1. the problem at hand - paccmarpuBaemas mpooiema
2. are more complex than - Goiee cOXKHBI YeM

EXTRACTION

Liquid-liquid phase separations are possible when a metal forms a compound
soluble in two immiscible liquids. The distribution of the compound between the two
liquids can be considered to be a solubility contest. Practical considerations dictate
that one of the liquids must be water. Among the liquids other contestants are: carbon
tetrachloride, chloroform, carbon disulfide, ethers, paraffin hydrocarbons, and aro-
matic hydrocarbons. Alcohols cannot be added to this list.

Most inorganic compounds just are not interested in the organic solvents which
are immiscible with water. Sometimes, however, a complexing agent can be found
which will coach an inorganic substance into an organic solution. Cupric, lead, zinc,
silver, mercuric, and cadmium salts, for example, will dissolve, in either chloroform
or carbon tetrachloride if it contains some dithizone.
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PRECIPITATION

The most generally useful technique for accomplishing a phase separation is
the solid-liquid separation, obtained in a precipitation.

To have wide applicability a precipitant should form compounds with many
metal ions, and these compounds should have a wide range of solubility. To obtain
proper conditions, the concentration of the precipitant should be controlled easilly.

What sort of precipitant is most desirable depends upon many variables: how
many samples must be determined, what constituents are present, what reagents are
at hand, what time is available, what accuracy is desired, etc.

ELECTROLYSIS
Another type of solid-liquid phase separation is furnished by electrolytic tech-
niques. Two electrodes are placed in the solution of interest, and a current is passed
through the solution at a voltage sufficient to reduce some but not all of the metals
present. If the current and concentrations are adjusted properly, the metals which are
reduced will plate out on the electrode in a pure metallic deposit which can be dried
and weighed directly.

Notes to the text

the solution of interest - uccienye-  to reduce some but not all - a5 gac-
MBIl pacTBOp THUYHOI'O yIaJICHUS
will plate out - ornaraercs

ION EXCHANGE

Another procedure utilizing the elution technique is the ion exchange separa-
tion. This time the solid (which is called the substrate) is a salt or compound with
salt-forming capacity, something like a sulfonic acid group. When a solution con-
taining metal ions is passed through such an acid substrate, the ions can replace the
protons, forming salts. Further elution repeats many times the cycle of ion exchange,
replacement of a proton by a salt ion, followed by replacement of the metal ion by
proton. As in chromatography, the repetitious procedure magnifies small differences
in saltforming capacity and permits separations which are extremely difficult by any
other method.

Ion exchange substrates fall into two groups: cation exchangers and anion
exchangers. Acidic functional groups areeffective as cation exchangers. These groups
include sulfonic acids,— SO;H; carboxylic acid,— COOH; phenols or alcohols,—
OH; and mercaptans,— SH. These interact only with cations and by an exchange re-
action of the following sort:

—SO;H+M =—SO,M+ H".

27

Most anion exchangers are amines, depending upon one of the functional
groups — NH, — NHR, and NR,. These groups form ammonium type salts, and the
anion can be displaced:

— NH, « HC1 + X =—NH, « HX + CL

saltforming capacity - crnocoGHOCTH coneoOpa3oBaHus
something like - meuTo Bpoze

by any other method - mo06bIM TpyruM MeTOmOM

fall into two groups - pa3zmemnsroTcs Ha BE Pa3HBIE P YIIIIEI

PO

Unit 7. ORGANIC CHEMISTRY. CARBON
AND COMPOUNDS OF CARBON

Organic chemistry is an extremely interesting field of natural science and of great
technological significance. The overwhelming majority of chemists prove to be
engaged in producing organic compounds; several millions being known so far.

In view of their obvious success in the manufacture of synthetic compounds, the
chemists are greatly interested in this field of science.

The name organic chemistry, which was originally used to refer to the chemistry
of substances that occur in living organisms, is now used for the chemistry of the
compounds of carbon. The chemistry of carbon was greatly advanced about a century
ago through the development of a general structure theory, this theory being a
chemical theory, induced from chemical facts.

In recent years it has received added verification through the determination of
exact structures of molecules and crystals by physical methods, especially X-ray
diffraction, electron diffraction, and the analysis of the spectra of substances.

During the first half of the 19th century many organic compounds were found to
have been obtained from plants and animals and also to have been made in the labo-
ratory. The were analyzed for their constituent elements, an their properties were
carefully studied. Efforts were made to find some correlation between the chemical
composition and the properties of the substances.

Elementary Carbon. Carbon occurs in nature in its elementary state in two
allotropic forms namely diamond, this being the hardest substance known, and
graphite, a soft, black crystalline substance used as a lubricant. Having investigated
all the substances thoroughly the scientists found charcoal, coke, and carbon black; to
be microcrystalline or amorphous (noncrystalline) forms of carbon.

Carbon burns to form gases: carbon monoxide CO, and carbon dioxide CO2, the
former being produced when there is a deficiency of oxygen or the flame temperature
is very high.

This investigation followed by others resulted in new discoveries in the field of
carbon. It has been found out that carbon monoxide is a colourless, odourless gas
with small solubility in water. It is poisonous, because of its ability to combine with
the hemoglobin in the blood in the same way that oxygen does, and thus to prevent
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the hemolobin from combining with oxygen in the lungs and carrying it to the tissues.
It should be noted that the exhaust as from automobile engines contains some carbon.
Nevertheless carbon monoxide is a valuable industrial gas, for use as a fuel and as a
reducing agent.

Carbon Dioxide. Carbon dioxide is a colourless, odourless gas with a weakly acid
taste, due to the formation of some carbonic acid when it is dissolved in water. It
appears to be about 50'/0 heavier than air. It is easily soluble in water, one liter of
water at O'C dissolving 1,713 ml of the gas under 1 atm pressure. When crystalline
carbon dioxide is heated from a very low temperature its vapour pressure reaches 1
atm at 79' at which temperature it vaporizes without melting. If pressure were
increased to 2.5 atm the crystalline substance would melt to a liquid at 56.6'. Under
ordinary pressure, then, the solid substance could be changed directly to a gas.

Carbon dioxide is known to combine with water to form carbonic acid H2CO3 , it
being a weak acid.

If you studied all the properties more thoroughly you would see that carbon
dioxide is used for the manufacture of sodium carbonate, sodium hydrogen carbonate,
and carbonated water and for many other uses.

From this short review it's clear that chemistry of carbon and its compounds is a very
important field of chemistry and should be studied carefully.

I

Carbon Pollutants Carbon monoxide and carbon dioxide are both very important
atmospheric contaminants. Human activities are responsible for the introduction of
increasing quantities of these gases to the atmosphere. Carbon monoxide is
particularly important because of its potent mammalian toxicity, while carbon dioxide
is most significant because of its ability to regulate global temperature. Neither gas is
tought to causedirect damage to vegetation at ambient concentrations presently moni-
tored.

Carbon monoxide has not been shown to produce acute effects on plants at
concentrations below 100 p.p.m. for exposures from one to three weeks. The
threshold of carbon dioxide toxicity to plants is in such excess of ambient conditions
as to be completely unimportant. The hypothesis that the increasing concentration of
carbon dioxide in the atmosphere might result in elevated global temperatures,
however, has enormous implications for the health of forest ecosystems.

Notes to the text:

1. overwhelming 8. verification 13. exhaust gas

2. majority 9. correlation 14. valuable

3. to be engaged 10. lubricant 15. to reduce

4. so far 11. carbon 16. to damage

6. in view of 12. poisonous 17. to prevent

7. recent 18. to be responsible for
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I. Answer the following questions:

1. What is organic chemistry. 2. Why are the scientists interested in the field of
organic chemistry. 3. What does the name organic chemistry refer to? 4. When was
the chemistry of carbon advanced'? 5. What phenomenon was found during the first
half of the 19th century. 6. Where does carbon occur? 7. In that form does carbon
occur in nature? 8. What gases does carbon form during its burning? 9. What
properties of ca-bon monoxide do you know? 10. What properties of carbon dioxide
do you know'? 1 I. What does carbon dioxide form combining with water? 12. What
are very important atmospheric contaminants?

I1. Retell the text according to the following plan:
1. Organic chemistry.
2. The chemistry of carbon.
3. Elementary carbon,
4. The properties of carbon.
5. Carbon monoxide.
6. Carbon dioxide.
7. Carbon pollutants.

Unit 8. Famous chemists.

D. I. Mendeleyev, the great Russian chemist, was born in Siberia on February 8,
1834._When seven years old he went to gymnasium in Tobolsk. He studied very hard,
he especially liked mathematics, physics and history. At the age of 16 he entered the
Pedagogical Institute in St. Petersburg, physicomathematical department. He
graduated from the Ins-.itute in 1855 and began to teach chemistry at the
Technological Institute and then at the University In 1865 Mendeleyev was granted
the Doctor of Science degree for the thesis on the combination of alcohol with water.
This work was both of great theoretical and practical significance. Soon after that
D.I.Mendeleyev was appointed Professor of General Chemistry of St. Petersburg
Jniversity. Despite lectures and supervision of the laboratory, D. I. Mendeleyev
carried on great research work.

Mendeleyev's greatest discovery was the Period ¢ Law. The Periodic Law sug-
gested by Mendeleyev stated that the properties of the elements were a periodic
function of their atomic masses. He presented this work to the Russian Chernical So-
ciety. Mendeleyev's Periodic Law opened a new era in the history of chemistry.

Mendeleyev was interested in many branches of science, indeed there is hardly
any field of science that was not enriched by his contribution. His numerous works
dealt with many subjects: properties of liquids, theories of solutions, the development
of the gas law, the use of oil and many others,
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D. I. Mendeleyev was a great patriot. He did everything for the development and
progress of his country.

D. I. Mendeleyev continued his research work to the very last day of his life. He died
in 1907.

The world is thankful to Mendeleyev for his great contribution to the world science.
At present there is hardly anybody who doesn't know this Russian scientist and his
Periodic Law. D I Mendeleyev did very much for his country, for the development of
the world science.

Notes to the text:
great

hard

especially

to enter the Institute
society
significance

to be appointed
despite

. todie

10. to be interested in
11. hardly

12. contribution

13. to suggest liquid
14. degree

15. thesis
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I. Answer the following questions:

1. When was D. 1. Mendeleyev born? 2. Where was he born'? 3. When did he go
to gymnasium'? 4. What subjects did he like'? 5. What Institute did he enter? 6.
Where did he work after the graduation from the Institute. 7. When was he granted
the Doctor of Science degree? 8. What was he granted this degree for? 9. What was
Mendeleyev's greatest discovery'? 10. What did he present to the Russian Chemical
Society? 1. What other problems was Mendeleyev interested in? 12. What subjects
did his numerous works deal with? 13. When did he die?

I1. Retell the text according to the following plan:

1. D. I. Mendeleyev's childhood.

2. The gymnasium and the Pedagogical Institute.

3. D. I. Mendeleyev's work at the Technological Institute and at the
Uniiversity.

4. His research work.

5. D. 1. Mendeleyev's greatest discovery.

6. D. 1. Mendeleyev's greatest contribution in science.

31

7. D. 1. Mendeleyev is a great chemist and patriot.

III. Task: 1) read the texts
2) answer the questions
3) make up a report about any famous chemist you like

Antoine Lavoisier.

Antoine Laurent Lavoisier is a French chemist, was the founder of modern
chemistry.

Lavoisier carefully measured the weights of substances involved in chemical re-
actions. In 1772 he began a series of experiments that demonstrated the nature of
combustion. He concluded that combustion results from the union of a flammable
material with a newly discovered gas, which he called oxygen. Lavoisier published
his findings in his Elementary Treatise on Chemistry (1789).

With French astronomer and mathematician Pierre Simon Laplace, Lavoisier
conducted experiments on respiration in animals. Their studies demonstrated a simi-
larity between common chemical reactions and the processes that occur in living or-
ganisms. These experiments provided the foundation for the science now known as
biochemistry. Lavoisier also helped to develop a system for naming chemical sub-
stances based on their composition. This system is still in use.

Lavoisier was born in Paris. He received an excellent education and developed
an interest in all branches of science, especially chemistry. He was elected to the
French Academy of Sciences in 1768.

Lavoisier was arrested in 1793 by the leaders of the French Revolution. Many
years earlier, he had become a partner in a firm that collected a number of taxes for
the government. In spite of his achievements, Lavoisier was found guilty of conspir-
acy with the enemies of France because of his involvement in tax collection. He was
executed by guillotine.

Questions
1) What famous scientist did Lavoisier work with?
2) What experiments did they conduct?
3) The foundation of what science did their experiments provide?
4) Why was he arrested?
5) What series of experiments did Lavoisier begin in 1772?

Alfred Nobel.

Alfred Bernard Nobel, a Swedish chemist, invented dynamite and founded
the Nobel Prizes. As a young man, Nobel experimented with nitroglycerin in his fa-
ther’s factory. He hoped to make this dangerous substance into a safe and useful ex-
plosive. He prepared a nitroglycerin explosive, but so many accidents occurred when
it was put on the market that for a number of years many people considered Nobel
almost a public enemy.

32



Finally in 1867 Nobel combined niter with an absorbent substance. This ex-
plosive could be handled and shipped safely. Nobel named it dynamite. Within a few
years he became one of the world’s richest men. He set up factories throughout the
world and bought the large Bofors armament plant in Sweden. He worked on syn-
thetic rubber, artificial silk and many other products.

Nobel was never in good health. In later years he became increasingly ill and
nervous. He suffered from a feeling of guilt at having created a substance that caused
so much death and injury. He hated the thought that dynamite could be used in war
when he had invented it for peace. Nobel set up a fund of about 9 million U.S. dol-
lars. The interest from the fund was to be used to award annual prizes, one of which
was for the most effective work in promoting international peace.

Alfred Nobel was born on October, 21, 1833 in Stockholm. He was the son of
an inventor. He was educated in St. Petersburg, Russia, and later studied engineering
in the United States.

Questions
1) Who was Nobel’s father?
2) What was Nobel’s chief invention?
3) Why did people consider him a public enemy for a number of years?
4) What kind of Prizes did he set up?
5) What was the interest from these fund?
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GRAMMAR
COI''TACOBAHUME BPEMEH, KOCBEHHAS PEUb

Yup. 1 IlepeBeante Ha PyccKHUii A3bIK, 00palias BHUMaHHe HAa ynoTpeljeHne
BPEMEH B PyCCKOM U aHTJIMHCKOM SI3bIKAX.

1. I knew that you were ill. 2. I knew that you had been ill. 3. We found that she left
home at eight o'clock every morning. 4. We found that she had left home at eight
o'clock that morning. 5. When he learnt that his son always received excellent marks
in all the subjects at school, ho was very pleased. 6. When he learnt that his son had
received an excellent mark at school, he was very pleased. 7. We did not know where
our friends went every evening. 8. We did not know where our friends had gone. 9.
She said that her best friend was a doctor. 10. She said that her best friend had been a
doctor. 11. I didn't know that you worked at the Hermitage. 12. I didn't know that you
had worked at the Hermitage.

Yup. 2 [lepenuiuure ceayouue nNpeaioKeHus B mpoueamem spemedu. Oopa-
THTE BHUMAaHUE HA 3aBUCUMOCTb BpeMeHHU NMPUIATOYHOI0 IOMOJTHUTEIHLHOI 0
NnpeasioKeHHus 0T BpeMeHH IJ1aBHOrO.

1. My uncle says he has just come back from the Caucasus. 2. He says he has spent a
fortnight in the Caucasus. 3. He says it did him a lot of good. 4. He says he feels bet-
ter now. 5. He says his wife and he spent most of their time on the beach. 6. He says
they did a lot of sightseeing. 7. He says he has a good camera. 8. He says he took
many photographs while travelling in the Caucasus. 9. He says he will come to see us
next Sunday. 10. He says he will bring and show us the photographs he took during
his stay in the Caucasus.

Yup. 3. PackpoiiTe cko0ku, BeIOHpast Tpedylolieecs: BpeMs rJjaroja.

1. He said he (is staying, was staying) at the «Ritz» Hotel. 2. They realized that they
(lost, had lost) their way in the dark. 3. He asked me where I (study, studied). 4. 1
thought that I (shall finish, should finish) my work at that time. 5 He says he (works,
worked) at school two years ago. 6. Victor said he (is, was) very busy. 8. My friend
asked me who (is playing, was playing) the piano in the sitting-room. 9. He said he
(will come, would come) to the station to see me off. 10. I was sure he (posted, had
posted) the letter. 11. I think the weather (will be, would be) fine next week. I hope it
(will not change, would not change) for the worse. 12. I knew that he (is, was) a very
clever man. 13.1 want to know what he (has bought, had bought) for her birthday. 14.
I asked my sister to tell me what she (has seen, had seen) at the museum.

34



Ynup.4. [lepeBenure Ha aHTJIMii CKMii A3BIK, CO0JII0Ias MPABUJIO COTJIACOBAHUS
BpeMeH.

1. Cectpa cka3ana, 4TO X04eT IpHexaTh K HaM cama. 2. 5] 3Haja, 9TO OHAa OYCHb 3a-
HaTa. 3. HukTO He 3HaI, 4TO BHI *kJeTe 31ech. [loiinemte B oM. 4. ['un npexynpenn
Hac, YTO B 3TOW 4acTH ropoja JBIKECHHE JJOBOJBHO CHibHOE. 5. CexpeTaphb He 3ame-
THJI, YTO JUPEKTOP C KEM-TO pa3ropapuaet. 6. Bce Mbl 3HaIN, YTO €€ CeMbsl OISITh B
Cankrt-IletepOypre. 7. JleHa cka3zana, 4To OHa AapUT HaM 3Ty KapTuHy. 8. S 3Hana,
4TO OHa paboTaeT Ha 3aBOjie, YTO Y Hee €CTh MYX U JIBO€ AETed, YTO CeMbs y Hee
OYeHb JpYyXHas U oHa cyacTiauBa. 9. OHa cka3ajia, 4TO €€ KOJJIerH BCeria JaroT ei
npekpacHsie coBeThl. 10. OH cka3zam, uyTo JoOUT 3Ty mbecy. 11. B mpomuiom roay
OHU AYMaJIH, 9YTO HUKOTJa HE OYAyT XOpOIIO YUTaTh MO-aHTIMHCKM, HO BUEpa OHU
YBHJEJNH, YTO YATAIOT TEKCTHI IOBOJILHO Xopomro.12. OH cka3al MHE B4Yepa, 4TO ero
orery — npodeccop u xuBeT B Mockse. 13. OH cka3ayn MHE BUepa, UTO paHbIle OH
y4auiIcs B yHuBepcuTere. 14. MbI pemi Ha MPOIUIOH Hezele, 9To OyIymuM JeToM
MBI Bce noesieM B Kpbim.

Yup. 5. [lepenaiite ciienyonue noBeJMTeNbHbIE NPeIJI0KeHUsS] B KOCBEHHOI
peun.

1. «Go home,» said the teacher to us. 2. «Buy some meat in the shop,» said my
mother to me. 3. «Sit down at the table and do your homework,» said my mother to
me. 4. «Don't forget to clean your teeth,» said granny to Helen. 5. «Don't sit up late,»
said the doctor to Mary. 6. The doctor said to Pete: «Don't go for a walk today.» 7.
«Don't eat too much ice-cream,» said Nick's mother to him. 8. «Explain to me how to
solve this problem,» said my friend to me. 9. The doctor said to Nick: «Open your
mouth and show me your tongue.» 10. «Don't be afraid of my dog,» said the man to
Kate. 11. «Take this book and read it,» said the librarian to the boy.

Yup. 6. [lepenaiite cienymonye noBeJuTeIbHbIE NPEIJI0KEHUST B KOCBEHHOI
peun.

1. «Go home,» said the teacher to us. 2. «Buy some meat in the shop,» said my
mother to me. 3. «Sit down at the table and do your homework,» said my mother to
me. 4. «Don't forget to clean your teeth,» said granny to Helen. 5. «Don't sit up late,»
said the doctor to Mary. 6. The doctor said to Pete: «Don't go for a walk today.» 7.
«Don't eat too much ice-cream,» said Nick's mother to him. 8. «Explain to me how to
solve this problem,» said my friend to me. 9. The doctor said to Nick: «Open your
mouth and show me your tongue.» 10. «Don't be afraid of my dog,» said the man to
Kate. 11. «Take this book and read it,» said the librarian to the boy.

Yup. 7. BocctanHoBHTe NPSIMYI0 peub B CJeAYIOIMX NPeAI0sKeHnsIX.

1. Hesaid that while crossing the English Channel they had stayed on deck all the
time. 2. The woman said she had felt sick while crossing the Channel. 3. She said she
was feeling bad that day. 4. Tom said he would go to see the doctor the next day. 5.
He told me he was ill. 6. He told me he had fallen ill. 7. They told me that Tom had
not come to school the day before. 8. I told my sister that she might catch cold. 9. She

35

told me she had caught cold. 10. The old man told the doctor that he had pain in his
right side. 11. He said he had just been examined by a good doctor. 12. He said he
would not come to school until Monday. 13. The man said he had spent a month at a
health-resort. 14. He said that his health had greatly improved since then.

Yup. 8. [lepenaiite ciienyounue cnenuajabHble BONPOCHI B KOCBEHHOI peyn.

1. I said to Nick: «Where are you going?» 2. I ! said to him: «How long are you going
to stay there?» 3. I said to him: «How long will it take you to get.there?» 4. Pete said
to his friends: «When are you Cleaving St. Petersburg?» 5. He said to them: «Who
will you see before you leave here?» 6. They said to him: «What time does the train
start?» 7. Ann said to Mike: «When did you leave London?» 8. She said to Boris:
«When Will you be back home?»

9. Boris said to them: «How can I get to the railway station?» 10. Mary asked Tom:
«What time will you come here tomorrow?» 11, She asked me: «Why didn't you
come here yesterday?» 12. She asked me: « What will you do tomorrow if you are not
busy at your office?» 13.1 asked Mike: «What will you do after dinner?» 14. I asked
my uncle: «How long did you stay in the Crimea?» 15. Ada said to me: «Where did
you see such trees?» 16. I said to Becky: «What kind of book has your friend brought
you?» 17. Mother said to me: «Who has brought this parcel?» 18. He said to her:
«Where do you usually spend your summer holidays?»

Yup. 9. Ilepenaiite ciaenymwoume cnenuaibHbie BONPOChl B KOCBEHHOI peun, Ha-
YHHAS KAK0€ NPeAIo:KeHHe CO CJI0B, JaHHBIX B CKOOKAX.

1. Where is he going? (He didn't tell anybody...) 2. Where has he gone? (Did you
know...) 3. Where is he? (Did you know...) 4. When is he leaving school? (I wanted
to know...) 5. Where does he live? (Nobody knew...) 6. When will he come back?
(She asked them...) 7. Where did she buy this hat? (He wanted to know...) 8. How
much'did she pay for it? (I had no idea...) 9. Where did I put the book? (I forgot...) 10.
Who has given you this nice kitten? (She wanted to know...) 11. Where can I buy an
English-Russian dictionary? (He asked me...) 12. How long will it take your brother
to get to Madrid? (He wondered...)

Yup. 10. Iepeaaiite cienyomue ooue BONPochbl B KOCBEHHOI pevu.

1. I said to Boris: «Does your friend live in London?» 2. I said to the man: «Are you
living in a hotel?» 3. Nick said to his friend: «Will you stay at the 'Hilton'?» 4. He
said to me: «Do you often go to see your friends?» 5. He said to me «Will you see
your friends before you leave St. Petersburg?» 6. Mike said to Jane: «Will you come
to the railway station to see me off?» 7. She said to me: «Have you sent them a tele-
gram?» 8. She said to me: «Did you send them a telegram yesterday?» 9. I said to
Mike: «Have you packed your suitcase?» 10. I said to Kate: «Did anybody meet you
at the station?» 11. I said to her: «Can you give me their address?» 12. I asked Tom:
«Have you had breakfast?» 13. I asked my sister: «Will you stay at home or go for a
walk after dinner?» 14. I said to my mother: «Did anybody come to see me?» 15. 1
asked my sister: «Will Nick call for you on the way to school?» 16. She said to the
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young man: «Can you call a taxi for me?» 17. Mary said to Peter: «Have you shown
your photo to Dick?» 18. Oleg said to me: «Will you come here tomorrow?» 19. He
said to us: «Did you go to the museum this morning?»

Yup. 11. lepenaiite ciexywouue BONPOCUTEIbHbIE NPEAJ0KEHHsS] B KOCBEHHOI
peun.

1. The teacher said to Mike: «Does your father work at a factory?» 2. Mother said to
us: «What are you doing here?» 3. Father said to Nick: «Have you done your home-
work?» 4. Tom said: «Ann, where are your friends?» 5. Kate said: «Mike, do you like
my dress?» 6. Grandfather said to Mary: «What mark did you get at school?» 7. My
sister said to me: «Will you take me to the theatre with you tomorrow?» 8. Mother
asked me: «Did you play with your friends yesterday?» 9. « Why don't you play with
your friends, Kate?» said her mother. 10. «Do you like chocolates?» said my little sis-
ter to me. 11. «Did you see your granny yesterday, Lena?» asked Mr. Brown. 12. The
doctor asked Nick: «Do you wash your face and hands every morning?»

Yup. 12. BoccTaHOBUTE NPAMYIO pedb B CJEAYIOLIUX NP eIJI0KEHUsIX.

1. T asked if they had taken the sick man to hospital. 2. I asked my friend if he had a
headache. 3. I wanted to know when he had fallen ill. 4. I wondered if he had taken
his temperature. 5. I asked him if the doctor had given him some medicine. I asked
him if he was feeling better now. 6. I asked the man how long he had been in St. Pe-
tersburg. 7. I asked him if he was going to a health-resort. 8. We asked the girl if her
father was still in Moscow. 9. I asked the girl what sort of work her father did.

Ynp. 13. TlepeBenute Ha aHrauiickuii si3bIk. CpaBHUTE KOHCTPYKIHMIO MOBeECT-
BOBATEIbHbIX U OBEIUTEIbHBIX NIPEIJIOKEHUI B IPSAMOIl 1 KOCBEHHOI peyu.

1. Moit npyr ckazan: «Bce ydeHHKH Halero kjacca Jo0ST ypoKH HCTopuu.» 2. S
ckazan eMy: «Msbl JII00MM ypOKH aHIMIMICKOro s3bIKa.» 3. YUHWTeIbHHIA CKa3aia:
«Ckopo BbI OyzieTe XOpOIIO TOBOPUTH 110 MO-aHTIIMHCKH, TaK KaKk BBl MHOT'O paboTae-
Te.» 4. Mama ckazana: «He mrymute! Jlenymka cnmt.» 5. Kats ckazana: «[lama B
komHaTe. OH ynTaer.» 6. Yuurens ckazam: «Sl yxe ImpoBepml Bally KOHTPOJIBHYIO
paboty.» 7. AHs cka3ana: «MbI HAIIJIA B JIECY MHOTO T'PHOOB.»

1. Moit apyr cka3aJ, 94TO BCE YUEHHKH UX KJlacca JIIOST ypoku ucropud. 2. 5 ckazan
€My, 9TO MBI JFOOUM YpOKH aHTJIMHCKOrO S3bIKA. 3. YUHTeNbHHUIA CKa3aja, YTO CKO-
PO MBI Oy IeM XOpOIIIO TOBOPUTH aHIIMICKH, TaKk Kak MBI MHOTO pabotaeM. 4. Mama
CKa3asia HaM, 4TOOBI MBI HE IIyMeE JIM, TaK Kak Jenymka cout. 5. Kats ckasana, 9to
Iarna B KOMHATe M 9TO OH 4HMTaeT. 6. YUuTenb CKa3aj, 9YTO OH yXe IIPOBEPUII HAITy
KOHTPOJIBHYIO paboTy. 7. AHS CKa3aia, 9TO OHH HAIIJIA B JIECY MHOTO TPHOOB.

Yup. 14. 3amMennTe NIpUIaTOYHbIE NPEIIOKEHN MHPUHATHBHBIMH 000pOTaMH.
E.g. He is so old that he cannot skate. He is too old to skate.

1. The problem is so difficult that it is impossible to solve it. 2. The box is so heavy
that nobody can carry it. 3. The baby is so little that it cannot walk. 4. He is so weak
that he cannot lift this weight. 5. She is so busy that she cannot talk with you. 6. She
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was so inattentive that she did not notice the mistake. 7. The rule was so difficult that
they did not understand it. 8. He was so stupid that he did not see the joke. 9. She has
got so fat that she cannot wear this dress now. 10. The accident was so terrible that I
don't want to talk about it. 11. They were so empty-headed that they could not learn a
single thing. 12. The window was so dirty that they could not see through it. 13. She
was so foolish that she could not understand my explanation. 14. I have very little
wool: it won't make a sweater.

3anomnume ciedyrwiue 3acmuleuiue Cl080COYCMAHUS C UHDUHUMUBOM.

to cut a long story short — xopoue roBops

e to tell (you) the truth — cka3ars(Bam) 1o npasne
e to say nothing of — He roBops yxe 0

e to put it mildly — msarko BeIpaxkasich

e to say the least of it — mo MenbIIeit Mepe

e to begin with — HauHeM ¢ TOro 4TO

3anomnume ciedviouiue npeoONCeHUs.:

e The book leaves much to be desired. — Kuura octaBnseT »enarh JIydIiero.
e He is difficult to deal with. — C HuM TpyaHO UMETH 1€10.

e He is hard to please. — Emy TpynHO yroaurs .

e She is pleasant to look at. — Ha Hee mpuaTHO CMOTpETS.

Yup.15. IlepeBenure Ha AHIVIMHCKHUI S3bIK, YNOTPeO/ss 3aCThIBIINE CJIOBOCO-
YeTaHHsl C HHPHMHUTHUBOM.

1. Msrko BeIpaxasch, OHa OblIa HeBeXJIMBa. 2. Bama paborta ocrtaBmser xemarb
myamrero. 3. CkaszaTh 1Mo mpasje, s He mo0mo O0okc. 4. Bamelt cectpe TpyaHO yro-
nuTh. 5. HauneM c Toro, 4to 51 3aHsT, 0. Ha Hero Obu10 mpusiTHO cMOTpeTh. 7. Kopoue
TOBOpPSI, OH HE CHaj dk3aMeH. 8. MBI Bce OBUIM pajpl, HE TOBOPS YK€ O MaMe: OHa
CKa3aJia, 4TO 9TO CaMblii CYACTIMBEIN JI€HD B e¢ KM3HU. 9. TBoe COUMHEHHE OCTaBJIsI-
er xenath syqmero. 10. OTo odeHsp cTpaHHO, O MeHbIIeH mepe. 11. lnst Hagana,
OHa OTKpBLIA Bce okHA. 12. C MouM cocezioM TpyaHo uMeTh nerno. 13. ITo mpasae ro-
BOps, s oueHb ycran. 14. Ero moBemeHMe ocTaBisieT JKelaTh Jydmiero. 15. Msrko
BBIpa)kasiCh, BBl MeHA yauBmian. 16. Ha atux neteit npustao nmocmotpers. 17. Kopoue
roBops, oHH oxkeHuuch. 18. Camast u3BectHast kaura Jxepoma — «Tpoe B Jonke,
He cumras cobaku.» 19. Bam tpymno yromguts. 20. Ilo MeHbIeill Mepe, MbI OBLIH
YIAUBIIEIIBL.

Ynp. 16. IlepeBenuTe Ha pycckmii s3bIK, o0pamas BHHMaHHMe Ha Active
Infinitive u Passive Infinitive.

1. Nature has many secrets to be discovered yet. 2. To improve your phonetics you
should record yourself and analyze your speech. 3. This is the book to be read during
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the summer holidays. 4. To be instructed by such a good specialist was a great advan-
tage. 5. To play chess was his greatest pleasure. 6. The child did not like to be
washed. 7. Isn't it natural that we like to be praised and don't like to be scolded? 8.
Which is more pleasant: to give or to be given presents? He is very forgetful, but he
doesn't like to be reminded of his duties.

Yup. 17. Packpoiite cko0ku, ynorpedass Tpedywomyiocsa ¢popmy nHpuHUTHBA.

1. T hate (to bother) you, but the students are still waiting (to give) books for their
work. 2. He seized every opportunity (to appear) in public: he was so anxious (to
talk) about. 3. Is there anything else (to tell) her? I believe she deserves (to know) the
state of her sick brother. 4. He began writing books not because he wanted (to earn) a
living. He wanted (to read) and not (to forget). 5. I consider myself lucky (to be) to
that famous exhibition and (to see) so many wonderful paintings. 6. He seems (to
know) French very well: he is said (to spend) his youth in Paris. 7. The enemy army
was reported (to overthrow) the defence lines and (to advance) towards the suburbs of
the city. 8. The woman pretended (to read) and (not to hear) the bell. 9. You seem (to
look) for trouble. 10. It seemed (to snow) heavily since early morning: the ground
was covered with a deep layer of snow. 11. They seemed (to quarrel): I could hear
angry voices from behind the door. 12. Perhaps it would upset her (to tell) the truth of
the matter. 13. They are supposed (to work) at the problem for the last two months.
14. The only sound (to hear) was the snoring of grandfather in the bedroom. 15. Her
ring was believed (to lose) until she happened (to find) it during the general cleaning.
It turned out (to drop) between the sofa and the wall. 16. They seemed (to wait) for
ages.

Ynp. 18. IlepeseanTe Ha aHIJIMICKU SI3BIK, yNOTpeOass Tpedyouywcs Gpopmy
UH(UHUTHBA.

1. 4 pax, 9TO pacckasan BaM 3Ty HCTOpHIO. 2. 5 paj, 9To MHE paccKa3aid 3Ty HUCTO-
puro. 3. 5l X041 MO3HAKOMUTE Bac ¢ ITOI apTHCTKOH. 4. S X0dy, 9TOOBI MEHS ITO3Ha-
KOMMIIH C 9TOH apTUCTKOH. 5. I pax, 4To BCTpeTw ee Ha cTaHIuH. 6. 5 paj, 9To Me-
Hs BCTPECTHUJIN HA CTAHIIUU. 7. MBI OUCHB CYHACTJMBBI, YTO MPUTJIACUIIN €0 Ha BEYEP.
8. MBI OYeHb CYACTIIMBBI, YTO HAC MPUTIACHIM HA Bedep. 9 Jletn mod4T, Korga um
paccka3piBaroT ckaszku. 10. Sl He mpeamonaran OCTaHABIMWBATHCS HA OTOW CTAHIIWU.
11. 51 He oxuaan, 9To MeHsI OCTaHOBAT. 12. S coxanero, 4TO MPUIHHII BaM CTOJIBKO
6ecriokoiicTa. 13. OH OymeT cHacTINB IOCETUTH 3TY 3HAMCHHUTYIO KapTUHHYIO Taje-
pero. 14 On OB cUacTIMB, YTO MOCETHI ATY 3HAMEHUTYIO KapTHHHYIO rajepero. 15.
OH He BeIHOCHUT], Koraa emy JryT. 16. Sl BCHOMHMII, 9TO yXe BCTpedall 3TO CIOBO B
KAaKOU-TO KHUTE.
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IIpuuyacrue
Yup. 19. IlepeBeante Ha pycCcKHUii sI3bIK, 00paliasg BHUMaHHe HA IPUYACTHS.

1. Everybody looked at the dancing girl. 2. The little plump woman standing at the
window is my grandmother. 3. The man playing the piano is Kate's uncle. 4. Entering
the room, she turned on the light. 5. Coming to the theatre, she saw that the perform-
ance had already begun. 6. Looking out of the window, he saw his mother watering
the flowers. 7. Hearing the sounds of music we stopped talking8. She went into the
room, leaving the door open.

Yup. 20. 3amennTe NpUIATOYHbIE ONpedeTUTe/IbHbIE MPeIJI0KEeHUsI MPUYacT-
HBIMHU 000pOTaAMHU.

1. All the people who live in this house are stu dents. 2. The woman who is speaking
now is oui secretary. 3. The apparatus that stands on the table in the- corner of the
laboratory is quite new. 4. The young man who helps the professor in his experiments
studies at an evening school for la bo ratory workers. 5. People who take books from
the library must return them in time. 6. There are rnany pupils in our class who take
part in all kinds of extra-curricular activities.

Ynp. 21. 3aMenuTe NpuIATOYHbIe NMPeIJIOKEHHS] MPUYNHBI PUYACTHBIMH 000-
poramu.

1. As he now felt more at ease, the man spoke in a louder voice. 2. Since he knew
who the man was, Robert was very pleased to have the chance of talking to him. 3.
As he thought that it was his brother at the window, Steve decided to open it. 4. As
the people were afraid of falling into a ditch in the darkness at any moment, they felt
their way about very carefully. 5. Since he needed a shelter for the night, Peter de-
cided to go to the neighbours' house.

Ynp. 22. 3aMennTe NPUAATOUHBbIE NMPEATOKeHHsS BPeMeHH NMPUYaCTHLIMU 000-
poramu (He onmyckaiite coro3 when).

1. When you speak English, pay attention to the order of words. 2. Be careful when
you are crossing a street. 3. When you are leaving the room, don't forget to switch off
the light. 4. When you begin to work with the dictionary, don't forget my instructions.
5. When they were travelling in Central Africa, the explorers met many wild animals.
6. When you are copying English texts, pay attention to the articles. 7. You must have
much practice when you are learning to speak a foreign language. Ymp. 360. ITepese-
JIUTE CIEYIOIUE PYCCKUE IPUYACTUS U ACEIPUUACTHS HA aHTJIMMCKUN SA3bIK.

VYp. 360. [IpuHOoCAmuMiA, IPUHECEHHBIH, TPUHOCS, IPUHECS, TEPEBOJIAIINI, epeBe-
JIEHHBIH, TIepeBOIsL, IEpeBes, AaBasi, HaMKUCaB, YUTAIOMIUHN, Oepyuii, TaHHBIN, TIPO-
YUTaB, CIENaHHBIN, MBIOMWH, CKa3aHHBIW, OyIydu MOTEPSHHBIM, HAPHCOBAB, HAIH-
CaBIIUH, Jenast, B3SATbIN, B3SIB, PUCY, BBIIUTHIN, cAeaB, WS, MALIIYIIUN, IPOYNUTAH-
HBIW, aB, PUCYIOIINH, JENAIONIHA, HAPUCOBAHHBIH, BHIMUB, TOBOPSIIINHN, Oepsi, HAMH-
CaHHBIN, YnTasl, UAYIINH, JAfOIINH, CKa3aB, CHIEBIINH, TOCMOTPEB, Oynydn 3a0FbIT,
CTPOAILIUHN, CTpOAILIUIiCS, UTPast, TOUrPaB, pacCKa3aHHbIM, paccKa3aBIIUM, BUJIS, MPH-
HecHIwi, Oyaydr IPUHECEHHBIM, IOCTPOCHHBIH, IPOJIaB.
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Yup. 23. [lepeBenute Ha pycckuii A3bIK, o0pamas BHuManue Ha Past Participle.

1. My sister likes boiled eggs. 2. We stopped before a shut door. 3. Tied to the tree,
the goat could not run away. 4. They saw overturned tables and chairs and pieces of
broken glass all over the room. 5. This is a church built many years ago. 6. The books
written by Dickens give us a realistic picture of the 19th century England. 7. She put
a plate of fried fish in front of me. 8. The coat bought last year is too small for me
now. 9. Nobody saw the things kept in that box.

Yup. 24. IlepeBeante Ha pyccKuii sI3bIK, 00pamas BHUMaHue Ha Participle 1 u
Participlell.

1. a) A fish taken out of the water cannot live.

b) A person taking a sun-bath must be very careful.

¢) Taking a dictionary, he began to translate

the text.

a) A line seen through this crystal looks double.

b) A teacher seeing a mistake in a student's dictation always corrects it.
¢) Seeing clouds of smoke over the house, the girl cried: «Fire! Fire!»
a) The word said by the student was not correct.

b) The man standing at the door of the train carriage and saying goodbye to his
friends is a well-known musician.

¢) Standing at the window, she was waving her hand.

a) A letter sent from St. Petersburg today will be in Moscow tomorrow.

b) He saw some people in the post-office send-

ing telegrams. When sending the telegram she forgot to write her name.

a) Some of the questions put to the lecturer yesterday were very important.
b) The girl putting the book on the shelf is the new librarian.

¢) While putting the eggs into the basket she broke one of them.

a) A word spoken in time may have very important results.

b) The students speaking good English must help their classmates.

¢) The speaking doll interested the child very much.

d) While speaking to Nick some days ago I forgot to ask him about his sister.
Ynp. 25. BeiGepute U3 cko00K Tpedyrouytocst GopMy NpuyacTus.

1. a) The girl (writing, written) on the blackboard is our best pupil.

b) Everything (writing, written) here is quite right.

2. a) The house (surrounding, surrounded) by tall trees is very beautiful.
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b) The wall (surrounding, surrounded) the house was very high.
3. a) Who is that boy (doing, done) his homework at that table?
b) The exercises (doing, done) by the pupils were easy.
4. a) The girl (washing, washed) the floor is my sister.
b) The floor (washing, washed) by Helen looked very clean.

5. a) We listened to the girls (singing, sung) Russian folk songs.
b) We listened to the Russian folk songs (singing, sung) by the girls.
6. Do you know the girl (playing, played) in the garden?

7. The book (writing, written) by this scientist is very interesting.
8. Translate the words (writing, written) on the blackboard.
9. We could not see the sun (covering, covered) by dark clouds.
10. The (losing, lost) book was found at last.

11 (Going, gone) along the street, I met Mary and Ann.

12. Read the (translating, translated) sentences once more.

13. Name some places (visiting, visited) by you last year.

14.1 picked up the pencil (lying, lain) on the floor.

15. She was reading the book (buying, bought) the day before.

16. Yesterday we were at a conference (organizing, organized) by the pupils of the
10th form.

17. (Taking, taken) the girl by the hand, she led her across the street.

18. It was not easy to find the (losing, lost) stamp.

19.1 shall show you a picture (painting, painted)by Hogarth.

20. Here is the letter (receiving, received) by me yesterday.

21. Look at the beautiful flowers (gathering, gathered) by the children.

22. His hat (blowing, blown) off by the wind was lying m the middle of the street.
23. How do you like the film?" he asked, (turning, turned) towards me.

24. When we came nearer, we saw two boys (coming, come) towards us.

25.1 think that the boy (standing, stood) there is his brother.
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I'epynauii
Yup. 26. IlepepeanTe Ha pycCKHUii SI3BIK, 00paIas BHUMAaHUe HA TepyH/IMIi.

1. Have you finished writing? 2. Taking a cold shower in the morning is very useful.
3. I like skiing, but my sister prefers skating. 4. She likes sitting in the sun. 5. It looks
like raining. 6. My watch wants repairing. 7. Thank you for coming. 8. I had no hope
of getting an answer before the end of the month. 9.1 had the pleasure of dancing
with her the whole evening. 10. Let's go boating. 11. He talked without stopping. 12.
Some people can walk all day without feeling tired. 13. Living in little stuffy rooms
means breathing poisonous air. 14. Iron is found by digging in the earth. 15. There
are two ways of getting sugar: one from beet and the other from sugar-cane. 16. Jane
Eyre was fond of reading. 17. Miss Trotwood was in the habit of asking Mr. Dick his
opinion.

Ynp. 27. B caeayomux npeajosKeHUsIX 3aMeHUTe MPUIATOYHbIE A0NOTHUTEIb-
HbIe FepyHANeM ¢ npeaJjiorom of.

E.g. She thought she would go to the country
for the week-end.

She thought of going to the country for

the week-end

1. I thought I would come and see you tomorrow. 2. I am thinking that I shall go out
to the country tomorrow to see my mother. 3. What do you think you will do tomor-
row? 4.1 don't know now; I thought

1 would go to the zoo, but the weather is so bad that probably I shan't go. 5. I hear
there are some English books at our institute book-stall now. - So you are thinking
that you will buy some, aren't you? 6.1 thought I would work in the library this eve-
ning, but as you have come, I won't go to the library.

Ynp. 28. IlepeBeaute Ha pycckHii A3bIK, 00palasi BHUMAaHUE HA pa3Hbie (hOPMBI
repyHausl.

1. Watching football matches may be exciting enough, but of course it is more excit-
ing playing football. 2. She stopped coming to see us, and I wondered what had hap-
pened to her. 3. Can you remember having seen the man before? 4. She was terrified
of having to speak to anybody, and even more, of being spoken to. 5. He was on the
point of leaving the club, as the porter stopped him. 6. After being corrected by the
teacher, the students' papers were returned to them. 7. I wondered at my mother's
having allowed the journey. 8.1 understand perfectly your wishing to start the work at
once. 9. Everybody will discuss the event, there is no preventing it. 10. At last he
broke the silence by inviting everybody to walk into the dining-room. 11. On being
told the news she turned pale. 12. The place is worth visiting.
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3anomnume credyiouiue 21a204bl U 8blpANCeHUs], mpedyiouue nocie ceos 2epyHous.

to avoid to burst out cannot help to deny to enjoy
to excuse to finish to forgive to give up to go on
to keep (on) to mindl to postpone to put off to stop

Yup. 29. B cieayrommx npeaoKeHusIX 3aMeHuTe NPUIATOYHbIe BpeMEHH re-
pyHaueM c npeasaorom after.

E.g. When she had bought everything she needed, she went home. After buying
everything she needed, she went home

1. After I had hesitated some minutes whether to buy the hat or not, I finally decided
that I might find one I liked better in another shop. 2. When she had graduated from
the university, she left St. Petersburg and went to teach in her home town.

3. When he had proved that his theory was correct, he started studying ways and
means of improving the conditions of work in very deep coalmines.

4. After she took the child to the kindergarten, she went to the library to study for her
examination.

5. When he had made a thorough study of the subject, he found that it was a great
deal more important than he had thought at first.

Yup. 30. IlepepeanTe HAa AaHIINCKUI A3BIK, YyIOTPeOJIsisl TepyHAMii.

1. HakoHer; oHu mepectanu cMmesaThes. 2. OHa oTpuiana, 4To ykpana aeHsru. 3. Ja-
BaiiTe OTJIOKUM TOE3/IKY Ha J1ady 10 cieayromiei cyo0otsl. 4. [Ipoctute, 4TO s mM0-
Tepsn Bamry pydky. 5. Korma oma xoHunT mumcars coumHeHue? 6. 51 He Bo3paxaro
MIPOTHB TOTO, YTOOBI OCTATHCS JOMa W MopaboTaTh Haa MouM mepeBonoM. 7. [lepe-
CTaHbTE IpOXaTh. M30eraiiTe MoKa3pIBaTh 3TUM JIFOJSIM, YTO BBl X OouTech. 8. 5 He
MOr'y He OECIIOKOMTBCSI O HUX: OHM IepecTayy nucarb. 9. 5l He OTpHUIal, YTO BUAEI
ux B TOT Beuep. 10. OH He BO3paxkas IPOTHUB TOTO, YTOOBI €r0 OCMOTPENH: OH Iepe-
CTaJ MPUTBOPSATHCS, 9TO 3710poB. 11. OH He MOXKET MEHs MPOCTUTH 3a TO, UTO S I10-
pBan ero cymKy. 12. Ilepecranpte pasroBapuBarh. 13. MBI 3aKOHUMIM PabOTy Hax
aT0if mpobnemoii. 14. IIpogomxkaiite meTs. 15. Bel He mPOTHB TOro, 4TOOBI OTKPHITH
okHO? 16. OH oTpHIIaN cBOE ydacTue B mpectymieHnn. 17. S oueHp mobmo puco-
BaTh. 18. MBI momy4mim ynoBOJIBCTBHE OT IIaBaHus. 19. I He Moria He cormacuTbes
¢ M. 20. On paccmesncs. 21. Ona Opocuna kypuTh. 22. OHa u3beraya BCTpedn ¢
HUM. 23. MBI OTJIOXKHM O0CYXICHHE JOKIAIa.

Ynp. 31. Packpoiite cko0ku, ynoTpedasis repyHAnii B aKTHBHOI HWJIM MacCHB-
HOi1 hopme.

1. Why do you avoid (to speak) to me? 2. She tried to avoid (to speak) to. 3. The doc-
tor insisted on (to send) the sick man to hospital. 4. The child insisted on (to send)
home at once. 5. Do you mind ;him (to examine) by a heart specialist? 6. He showed
* no sign of (to recognize) me. 7. She showed no sign of (to surprise). 8. He had a
strange habit of (to interfere) in other people's business. 9. I was angry at (to inter-
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rupt) every other moment. 10. He was always ready for (to help) people. 11. He was
very glad of (to help) in his difficulty. 12. On (to allow) to leave the room the chil-
dren immediately ran out into the yard and began (to play). 13. In(to make) this ex-
periment they came across some very interesting phenomena. 14. The results of the
experiment must be checked and re-checked before (to publish). 15. David was tired
of (to scold) all the time. 16. The watch requires (to repair).1 17. The problem is not
worth (to discuss).118. Jane Eyre remembered (to lock) up in the red room for (to
contradict) Mrs. Reed.

CJOXHOE JOIMOJHEHHUE (COMPLEX OBJECT)
Yup. 32. 3akoHunTe NPEIT0KEHNUsI, YIOTPEOJIsAsl CJI0KHOE T0MOJTHEHUE.

E.g. «Bring me a book,» said my brother to me. My brother wanted me to bring him a
book,

1. «Wait for me after school,» said Ann to me. — Ann wanted 2. «Fix the shelf in
the kitchen,» my father said to me. — My father wanted 3. «It will be very good if
you study English,» said my mother to me. — My mother wanted 4. «Bring me
some water from the river, children,» said our grandmother. — Our grandmother
wanted

5. «Come to my birthday party,» said Kate to her classmates — Kate wanted 6.
The biology teacher said to us: «Collect some insects in summer.» — The biology
teacher wanted 7. «Don't eat ice-cream before dinner,» said our mother to us. Our
mother did not want 8. The teacher said to the pupils: «Learn the rule.» — The
teacher wanted 9. «Be careful, or else you will spill the milk,» said my mother to
me. — My mother did not want ___ 10. «My daughter will go to a ballet school,» said
the woman. — The woman wanted  11. The man said: «My son will study mathe-
matics.» — The man wanted _ 12. «Oh, father, buy me this toy, please,» said the lit-
tle boy. — The little boy wanted

Yup. 33. IlepeBennte HAa aHIINICKUI A3BIK, yIOTPeO.Isis CJI0KHOE AOMOTHEHUE.

1. 51 X094y, 4TOOBI BBI IPOWIH ATY KHHTY. 2. MHe OBI XOTeJI0Ch, YTOOBI BBI MPHEXATH K
HaM. 3. OHa XoTena, 9TOOBI €e CBHIH XOPOIIO OKOHYMI mIKoiy. 4. 1M OBl XOTenocCs,
9TO0BI MBI IIpoHurpanu urpy. 5. OHa He XoTena, 4ToO0s! 51 yexan B MockBy. 6. 51 O He
XOTeJI, 9TOOBI BBI MMOTEPSIIH MO0 KHUTY. 7. [lana xoueT, 4ToOBI s ObliIa THAaHUCTKOIA.
8. MBI x0THM, 94TOOBI 3TOT apTUCT MpHeXal K HaM B mKoay. 9. Bam ObI xoTenocs,
9TOOBI s pacckazan Bam 3Ty uctoputo? 10. Xorute, s ;am Bam moit cioapb? 11. S
HE X04Y, YTOOBI ThI MOJTYYXI TUIOXYIO OIEHKY. 12. MHe OBl He X0TeNI0Ch, YTOOBI OHH
ono3namm. 13. 5 He Xorena, yToObI Bbl MeHs xaanu. 14. OHa Obl XOTelNa, 4TOOBI ee
Opat mosyqrt mepBbiid mpu3. 15. S xouy, 4TOOBI BCe AeTH cMesumch. 16. S xouy,
9TOOBI BCE ATO MpouyuTanu. 17. MHe XxoTenock Obl, 4TOOBI JOKTOP TOCMOTpe ero. 18.
Jetn xotenu, yToOBI S pacckasai UM ckasky. 19. S He Xody, 4TOOBI OHa 3Hana 00
atoM. 20. OH X0Ten, yToOBI ero Apyr momren ¢ HAM. 21. Moii Opart xodeT, 4ToOBI S
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n3ydasa ucnauckuit SI3pik. 22. 1 61 X0Tem, YTOOBI MO YICHUKH XOPOIIO 3HAIM aHT-
JIMICKUH A3BIK.

I expect him to come.
I know him to be a good pupil.

Vup. 34. MlepenuuuTe ciaeayoiue npeaaoKeHusl, yHoTPeOisisi CJ0KHOe 100~
HeHHe BMECTO MPHIATOYHBIX 0N OJHUTEIbHBIX MPeII0KEH U,

E.g. I expect that she will send me a letter. I expect her to send me a letter. I know
that he is a great scientist. I know him to be a great scientist. 1.1 did not expect that
my brother would forget to send her flowers. 2. He knows that my mother is a very
kind woman. 3. She expected that her brother would bring her the book. 4. I know
that your uncle is an excellent mathematician. 5. People expect that the 21st century
will bring peace on the earth. 6. I know that my friend is a just man. 7.1 expect that
he will understand your problem and help you to solve it. 8. I expected that she would
behave quite differently.

Yup. 35. IlepeBennte HAa aHIINICKUI A3BIK, yIOTPedJ/Isis CJI0KHOE AONOTHEHUE.

1. 51 paccumThIBaKO, YTO MUCHMO MPHAET 3aBTpa. 2. OH pacCUUTHIBAT, YTO yIHUTENb
nmoxBajuT ero.3. OHa He pacCUUTHIBANIA, YTO OHM BEPHYTCS Tak mo3nHo. 4. S 3Har0,
YTO OHA TaJaHTIMBAas MeBHIlAa 5. S 3Hama, 4TO OH BENMKHN Y4eHBIH. 6. MBI He pac
CUMTHIBAJIM, YTO BBl TaK MHOTO cfefaeTe. 7. YUUTENb PAacCUUTHIBAJI, YTO YICHHUKU
moiMyT npaBuio 8. S He oXKumal, YTO OH HAaIMIIET TaKKue MpeKkpacHbie cTuxu. 9. Ona
3HaJIa, YTO OH O4YeHb AoOpEIH denosek. 10. Bee 3namm, uto oHa mporpeccuBHbI!" yue-
HeId. 11. 51 3Ha10, 4TO TBOS cecTpa O4YEHb CIIOCOOHAs cTyneHTka. 12. Bee 3HatoT, 9TO
Baiipon Benukuit modT. 13. S He oM, YTO ATO CIYIUTCS Tak ckopo. 14. Mel pac-
CUMTHIBAEM, 4TO BBl HaM moMokeTe. 15. OH oxuman, 9TO MHHUCTP OTBETHT Cpa3y.
16. MBI pacCYUTHIBAIIH, YTO TIOTO/1a H3MEHUTCS.

I like her to sing. I hate her to cry.
Yup. 36. Ilepeenute HAa aHIINICKUI A3BIK, yIOTPeO/Isis CJI0KHOE AOMOTHEHUE.

1. S mo6mo, xoraa getu cmetorcs. 2. OHa He MOOUT, Koraa s ¢ Heit cropio. 3. Ona
He mro0mia, 9ToObI MBI IPUXOAWIH T1031HO. 4. OH TepreTh He MOXKET, KOT/Ia s Oras3-
npiBaro. 5. Hamn yuuTens IOOUT, KOT/Ia MBI 33aeM BOTIPOCHL. 6. 51 HEHaBIKY, Koraa
ThI 3a0bIBaeIb CBOM 00s13aHHOCTH. 7. baOyiika nroout, koraa JIeHa urpaet Ha posuie.
3. ITana mo6wuT, KOrAa s TOBOPIO TMO-aHTIMHCKU. 9. Mol nexymika He T0OmI, Korjaa
JIeTH pasroBapuBaym 3a crojoM. 10. OH TepneTs He MOT, KOTJa MBI JIOMaly UTPYIII-
ku. 11. OH mo6ui, KOraa MBI UTPATH B THXHE UIPHI.

CJOXKHOE NOMJIEXKAIIEE (COMPLEX SUBJECT)

OO6parute BHUMaHUe, 4YTO CKa3yeMoe BBIpaKEHO TarojioM B PassiveVoice.

Eg. He was said to work a lot. — ['oBopuin, 4T0 OH MHOTO paboTaeT
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Crenyromiasi TadaMIa TOMOXKET BaM IIEPEBOJIUTH MPEAJIOKEHHUS, COAEpIKaLINe
Complex Subject.

1. ...was said to 1. T'oBopuin, 9TO

2. ...was seen to... 2. Bugenwu, uto

3. ...was heard to 3. Cunplanu, 4to

4. ...was supposed to 4. Tlpenmonaranu, 94To
5. ...was believed to 5. Tlonaramu, 4To

6. ...was expected to 6. Oxwunganu, 9To

7. ...was reported to 7. Coobmanu, 94To

8. ...was considered to 8. Cuwuramm, uto

9. ...was thought to 9. Hymamu, 4To..,
10....was found to 10.06Hap yxmIH, 9TO
11....was announced to 11.00bsBMIHN, YTO
12....was known to 12.Bb1I0 U3BECTHO, UTO

Ynp. 37. IlepeBeante Ha pyccKuil A3bIK, o0paliasi BHUMAHHE HA CJI0KHOE MOA-
JIexKaniee.

1. He was said to be one of the most promising nuclear physicists. 2. He is said to be
a good translator. 3. Roberta was known to be an honest and hard-working girl. 4.
Clyde was expected to arrive at the week-end. 5. Becky and Tom were supposed to
have stayed at the widow Douglas'. 6. The number of the unemployed is reported to
be increasing with every year. 7. Many new textbooks are expected to be published
soon. 8. The Moscow Underground is said to be the finest in the world. 9. Cherny-
shevsky is known to have spoken several foreign languages. 10. Ahare is known to
run very fast. 11. The man was seen to take off his coat. 12. The diamond content of
the mines in Western Yakutia is said to be in no way inferior to that of the world-
famous South African mines. 13. That power station is known to be situated on the
Angara River. 14. These devices are considered to be very effective. 15. Many books
are known to be published in our country every year. 16. You are supposed to gradu-
ate in four years. 17. Radium is said to be very radioactive. 18. This device was
known to have been designed in that laboratory. 19. His invention is considered to be
of great importance. 20. The sun is known to represent a mass of compressed gases.
21. The new rocket is reported to go into operation next year. 22. This type of rocket
is supposed to have many advantages. 23. For a longtime the atom was thought to be
indivisible. 24. The helium atom was found to have two electrons. 25. I did not know
what I was expected to say to that, so I said nothing.
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Yup. 38. Ilepedpasupyiite cienywmme NpeaIo:KeHUs, YNOTPeOIsAsi CIO0KHOE
noaJexaiiee.

E.g. We heard that a car stopped outside the door. — A car was heard to stop outside
the door. It is believed that the poem was written by Byron. —The poem is be-
lieved to have been written by Byron.

1. We know Bernard Shaw to have been a very witty man. 2. People consider the
climate there to be very healthful. 3. It was announced that the Chinese dancers were
arriving next week. 4. It is expected that the performance will be a success. 5, It is
said that the book is popular with both old and young. 6. It is believed that the poem
was written by an unknown soldier. 7. It is supposed that the playwright is working at
a new comedy. 8. It is reported that the flood has caused much damage to the crops.
9. It was supposed that the crops would be rich that year. 10. It has been found that
this mineral water is very good for the liver. 11. Scientists consider that electricity ex-
ists throughout space. 12. It is said that the weather in Europe was exceedingly hot
last summer. 13. It is said that this man was very handsome in his youth. 14. It was
reported that five ships were missing after the battle.

Ynp. 39. IlepeBeante Ha pyccKuii A3bIK, o0paliasi BHUMAHHE HA CJI0KHOE MOA-
JIexKaniee.

1. Irving turned out to be a long, pale-faced fellow. 2. His office turned out to be in
one of the back streets. 3. He appeared to be an ideal man. 4, She doesn't seem to
want to do anything I suggest. 5. He turned out to have no feeling whatever for his
nephew. 6. This appeared to amuse the policeman. 7. You can easily get in through
the window if the door happens to be locked. 8. The peasants did not seem to see her.
9. The Gadfly seemed to have taken a dislike to Signora Grassini from the time of
their first meeting. 10. You don't seem to have done any great thing to yourself by go-
ing away. 11. «Jim,» he said at last, in a voice that did not seem to belong to him. 12.
Money just doesn't happen to interest me. 13. Inthe middle of the lecture Dr. Som-
merville happened to pause and look out of the window. 14. From the very first men.
turn of Long John, I was afraid that he might turn out to be the very one-legged sailor
whom I had watched for so long at the inn. 15. Clyde seemed to have been thinking
of no one else but Sondra since their last meeting. 16. Clyde appeared to have forgot-
ten of his promise to spend his spare eve. mugs with Roberta. 17. She appeared to be
an excellent actress. 18. One day a Hare happened to moot a Tortoise. 19. The Tor-
toise seemed to be moving very slowly. 20. The Hare turned out to be the loser of the
race. 21. The apparatus seemed to be in excellent condition. 22. You appear to have
found in him something that I have missed. 23. This work seems to take much time.
24. The operation seemed to be a complicated one. 25. The new methods of work ap-
pear to be very effective. 26, The percentage of carbon in this steel turned out to be
low.

Yup. 40. IlepepeanTe HA AaHIINHCKUIN A3BIK, YIOTPEOJIsIs CJI0KHOE MOATexKalIIee.

1. U3BecTHO, 4TO MapcuaHCKUe KaHaibl ObLTH OTKPBITHL B 1877 romy. 2. [Ipeanona-
raloT, YTO 3aCEeHaHNe 3aKOHYUTCA B AeCATh 4acoB. 3. [lomaraiot, 910 OHM 3HAIOT 00
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9TOM OOIIbIIIe, 9eM XOTST MMoKa3arb. 4. JkuM oxaszancs xpaOpbIM ManbdukoM. 5. Po-
gyecTep cirydaiiHo Berpetun JkeiH mo mopore nomoi. 6. ['oBopsT, 94TO OH padboTaer
HaJl CBOMM HM300pETEHHEM YK€ HECKOIBKO JIeT. 7. ['0BOpAT, 94TO 3Ta cTaThs HepeBe-
JICHA Ha BCC A3BIKU MUpaA. 8. BI)I, KaXXETCsA, MHOI'O YUTaJIN OO0 MOCTYIUICHUSA B YHHUBEP-
cutet. 9. Kak uzBectHo, KykoBe kuil ObLII MPEKPACHBIM MEAArorom u jekropom. 10.
Hukak He oxumany, 9TO XOJOJHAs 1MOroaa HacTynuT Tak pano. 11. Oka3anock, 4To
MBI YK€ KOTZ1a-TO BCTpedauch. 12. Bel, kaxercs, ycramu. 13. YenoBus paboTsl OKa-
3a7Kch 0oJsiee TPYIHBIMU, YeM TMpennonaranock. 14. Bel ciydaifHO He 3HaeTe 3TOro
gyenoBeka? 15. KHura, KoTopyro BBl MHE Jjalii, OKa3aiach ckydHoi. 16. HoBbie aBTo-
Oychl okazanuch o4eHb ynoOHbIMU. 17. U3 Tpex cectep bpon-te lapnorra cunraer-
cs HamOonee TanaHTiMBou. 18. Kak M3BECTHO, aHT/IMiCKas mucaTenbHHUIIA BolWHUY
XKWJIa B TEUCHHE HECKONBKHX JeT B [leTepOypre m m3ydama pycCKyrO JHTEparypy.
CunTaloT, 4To pycckas JuTeparypa OKaszaja BIMSHHE Ha ee TBopuecTBO. 19. Bam
MpHATENb, KaKETCA, O4eHb MHTepecyeTcst apeBHed mcropmeit. 20. M3BectHO, 49TO
pUMIISIHE HOCTpOMIM Ha BpuraHckux ocTpoBax xopouiue goporu. 21. [Tonaratot, 4to
nosma «beoBynsd» Obina Hammcana B VIIIBeke. 22. Bagprep CKOTT cunTaercs co3-
JateneM ucropudeckoro pomana. 23. CooOIIalT, YTO IKCIETUIUS JOCTHUIIa MECTa
HazHaueHus. 24. 5 caydaiiHO 3Ha10 HoMep ero Tenedona. 25. OH oKa3aucst XOpOomM
cnopTcMeHoM. 26. OH, KaXKeTcsl, MUIIET HOBYIO CTaThlO: KaXeTcs, OH paboTaeT Hax
Hell yke aBe Hemenu. 27. S caydaitHo BCcTpeTun ero B Mockse. 28. ['oBOpsT, 4TO 3TO
31aHne Ob110 mocTpoeHo B X VII Bexe.

Ynp. 41. PackpoiiTe cko0KkH, ynoTped/sis rojisl B Tpedyomeiicsa gopme.

1. I should be delighted if I (to have) such a beautiful fur-coat. 2. If it (to rain), we
shall have to staj, at home. 3. If he (to work) hard, he would have achieved great pro-
gress. 4, If it is not too cold, i (not to put) on my coat. 5. I (to write) the composition
long ago if you had not disturbed me. 6. If ho (not to read) so much, he would not be
so clever. 7. If my friend (to be) at home, he will tell us what to do. 8. If he were not
such an outstanding actor, he (not to have) so many admirers. 9. If you (to give) me
your address, I shall write you a letter 10. If she (not to be) so absent-minded, she
would be a much better student. 11. If my sister does no go to the south, we (to
spend) the summer in St Petersburg together. 12. If they (not to go) to Moscow last
year, they would not have heard that famous musician. 13. If you (not to get) tickets
in the Philharmonic, we shall stay at home. 14. If you were not so careless about your
health, you (to consult) the doctor.

Yup. 42. PackpoiiTe cko0KkH, ynoTped.sis 1Jaroibl B Tpedyoueiics (popme.

1. If she (to ask) me yesterday, I should certainly have told her all about it. 2. If you
(to do) youl morning exercises every day, your health would b much better. 3. If he
is not very busy, he (to agree) to go to the museum with us. 4. If I (not to be) present
at the lesson, I should not have under stood this difficult rule. 5. If he reads fifty page
every day, his vocabulary (to increase) greatb 6. If they (to know) it before, they
would ha\ taken measures. 7. If I (to get) this book, I shall I1 8- If you really loved
music, you (to go) to the Philharmonic much more often. 9. If you had not wasted so

49

much time, you (not to miss) the train. 10. If you (not to miss) the train, you would
have arrived in time. 11. You (not to miss) the teacher's explanation if you had ar-
rived in time. 12. You would have understood the rule if you (not to miss) the
teacher's explanation. 13. If you (to understand) the rule, you would have written the
test-paper successfully. 14. If you had written the test-paper successfully, you (not to
get) a «twox. 15. Your mother (not to scold) you if you had not got a «two». 16. If
your mother (not to scold) you, you would have felt happier.

Ynp. 43. PackpoiiTe cko0KH, ynoTpedass Tpedyoumyiocs (popmy cocarareib-
HOI'0 HAKJIOHEeHHs mocJe «/ wish».

1. I wish I (to know) Spanish. 2. I wish I (not to drink) so much coffee in the evening:
I could not Bleep half the night. 3. I wish you (to read) more in future. 4. I wish I
never (to suggest) this idea. 5. I wish I (to be) at yesterday's party: it must have been
very merry. 6. I wish we (to meet) again next summer. 7. Don't you wish you (to see)
that performance before? 8. They wished they (not to see) this horrible scene again. 9.
The unfortunate pupil wished he (not to forget) to learn the rule. 10. I wish I (to have)
a season ticket to the Philharmonic next winter. 11. I wish I (to consult) the teacher
when I first felt that mathematics was too difficult for me. 12. I love sunny weather. I
wish it (to be) warm and fine all the year round. 13.1 wish I (not to lend) Nick my
watch: he has broken it. 14.1 wish you (to send) word as soon as you arrive. 15.1
wish I (not to have) to do my homework every day. 16. I wish you (to go) skiing with
me yesterday: I had such a good time!

Yup. 44. llepedpa3zupyiite cieayonue npeaioKeHus, ynorpeoass «/ wish ».
E.g. It's a pity you are ill. I wish you were not ill.

1. It's a pity you are not with us these days. 2. My friend regrets not having entered
the university. 3. He was sorry not to have had enough time to finish his test-paper. 4.
It's a pity we shan't be able to reach home before tea-time. 5. I am sorry I made you
upset by telling you this news. 6. What a pity you don't know enough physics.

7. Unfortunately they won't return before Christmas. 8. The student was sorry he had
not studied the material better and had shown such poor knowledge at the examina-
tion. 9. It's a pity that you did not send for us last night.

Yup. 45. llepeBenute HA AHTINHCKHI A3BIK.

1. Ecnn 651 oH ObLT YMHEE, OH OBl He Torieln Buepa B yiec. 2. Ecnu Obl OHa HE mpucia-
Jla BUEpa 3TO MUChMO, MOt Opar ObL OBl ceityac oma. 3. Uto ObI MBI ceiiuac emanm,
ecim OBl MaMa He HcIekia Buepa mupor? 4. XKamp, 9TO BBl HE CIBIMIAINA MY3BIKY
PaxmannnoBa. Eciu Obl BbI €€ CIIBIIIATHM, BbI Obl 3HAJH, KAKOW 3TO 3aMedaTelIbHbIN
KOMITO3UTOD. 5. 51 yBepeH, uTo Bce ObIIN OBI pajibl, eciu 061 Beuep cocrosics. 6. O
Tak u3MeHwiIca! Ecau OBl BBI €ro BCTPETW M, BB OBl ero He y3Hamu. 7. Ecimu OBl o
ObLT Ha BaleM MecTe, s Obl MocoBeTOBajcs ¢ poautensmu. 8. Eciu Obl ceituac mo-
JIOIIET TpaMBai, MbI ObI He omo3nand. 9. Eciam ObI OH 3HAJ, YTO 3TO Bac PacCTPOUT,
oH 0511 051 ocTOposkHee. 10. Ecm Ob1 BBI MHE TIOMOTJIM PEIINTh 3Ty 3aAady, 1 ObLI
Obl Bam oueHb Onaromapes. 11. JXKanb, 4To HaM paHbIle HE MPUIIIIO B TOJIOBY MTOUC-
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KaTh KHATY B OnOnuoreke. Mbl Obl crienany paboTy BOBpeMsl U ceitdac ObuIH OBl yKe
cBoOonHbL. 12. XKanb, yTo y Hac ObUTO0 Tak Mayio ypokoB. Ecin O MBI OonbIe opa-
0oTanu, MBI OBl JIydiie 3Hanu si3bIK. 13. Ecnu Obl OH peryisipHO He MOcela Crop-
TUBHBIC TPEHUPOBKH, OH HE A0OMICA OB TAaKOTO ycrmexa Ha cocTs3aHusax. 14. Ecim
ObI THI IPEAYNIPEIUI MEHS 3apaHee, 51 Ol yxke 0611 B Mockse. 15. XKams, uTo oHa yxe
yuuta. Ecnu Ob1 THI TO3BOHMI paHbINe, OHA ObLIa OBI ceifyac 31ech.

Yup. 46. [lepeBenute Ha AHTINHCKHI A3BIK.

1. Ecnu GI s 3HaN (hpaHIry3cKuid, s OB y)Ke JaBH 0 TOroBopwi ¢ Heil. 2. Eciu 65l s
3HAJ HEMEIKUH SA3bIK, s Obl yuTan ['ere B opurunane. 3. Ecnu Ob st Wt OJTU3KO, ST OBI
qare 3axoi K Bam. 4. Eciin OBl BB HE TIpepBaJId HAC BUYEPa, MBI ObI 3aKOHYMIIN Pa-
60ty B cpok. 5. Ecy 661 OH He ciieoBajl COBETaM Bpaya, OH OBl HE MOMPABIIICS Tak
661cTpO. 6. Ecti 651 OH He OBLT TAIAHTIIMBBIM XYAOKHHUKOM, €r0 KapTHHY HE NPHHS-
s OBl Ha BBICTABKY. 7. Ecnm OBI BBI TOT/Ia MOCITYIIATICHE MOETO COBETA, BBl OBI HE
ObUTH celfuac B TAKOM 3aTPyIHUTEIHLHOM MOJIoKeHUH. 8. Ecu 05l 51 He OB Tak 3aHAT
B 9T JHH, s ObI ToMor TeOe Buepa. 9. Eciau Ob1 oH He ObLI Tak OJM30PYK, OH OBl y3-
HaJsl MeHs Buepa B Teatpe. 10. Ona 3m0poBa. Ecm 651 oHa Obla 60bHa, ee Opat cka-
3a1 Okl MHE 00 3ToM Buepa. 11. Bel O MHOro 3HaIH, eciy OBl PErysIPHO YUTAIH
9T0T XypHaNL 12. Ecim O8I 51 y3Ha/Ia 00 3TOM paHblIe, TO HE cruelna ObI ceiyac goma.
13. Ecy 661 MOM poauTenu ObUTH OOraThl, OHH OBl YK€ JaBHO KYIIHJIM MHE MaIIHHY.
14. OHa odeHb TANaHTINBA. XOPOIIO OBl POIUTENH KyMWIH el muanuHo. Ecim oHa
HayHeT Urpath ceifuac, oHa OyeT BRAAIOMNMCS MYy3bIKaHTOM.

REVISION GRAMMAR EXERCISES

THE PASSIVE VOICE

Ex. 1. A. 1. There are a number of coloured substances, in a natural fibre that
are changed to colourless products by reaction with oxygen. Many of these
substances are not affected by atmospheric oxygen. 2. Complete precipitation is often
ensured by the use of the common ion effect. 3. A few of the uses of aluminium have
already been referred to in the article published this month. 4. Tons, such as the hy-
dronium ions, which are made up of several atoms held together by covalence, are
known as radicals. 5. An unsaturated compound is defined as one in which the
maximum valency is not exerted by all the component atoms. 6. Cellulose acetate is
unaffected by weak acids, oils and most solvents. 7. Since X-ray patterns for some
amorphous substances are similar to those of fluid liquids, they are looked upon as
liquids which have high viscosities and are often referred to as supercooled liquids. 8.
The preparation of sodium chromate from chromate ores has already been spoken of.
9. The discovery of manganese is usually credited to Cahn. 10. This question can't be
answered at once. It should be thoroughly studied. 11. The heating of the solution
was followed by a sudden cooling, which resulted in forming of a new product. 12.
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Oxidation has been defined as the losing of electrons. 13. The same procedure is fol-
lowed in deriving the formula of a compound containing more than two elements. 14.
Gold is slowly attacked by fused nitrates and alkali-metal hydroxides. 15. Glass and
silica are not attacked by sulphuric acid of any strength.

B. 1. The experimental results will be referred to in the article which is to be
published in our local journal. 2. Enough has already been mltten about this new
discovery. 3. After a long discussion the decision was arrived at. 4. Lately much
attention has been given to the artificial fibres which can be produced from oil. 5. All
his remarks about this new work have been taken into account and particular
consideration is given to the experimental part. 6. The conference was attended by
many foreign scientists working in the field of nuclear physics. 7. They have been
given the results of the tests carried out in our laboratory. 8. The agreement between
these two relations can be reached if you examine the data thoroughly. 9. Once the
distribution of gas velocities has been calculated, the final step is to determine the
nature and extent of the separation of uranium isotopes in the gas. 10. The
composition of the product is profoundly affected by addition of chlorine and
hydrogen chloride. 11. The rate of reduction of the amount of oxygen was affected bi
the oxidizing conditions. 12. Any neutrons and protons left over after the formation
of the maximum number of alpha-particles are looked upon simply as being present
in the nucleus. 13. This technique has been followed in our research work and it
proved to be very reliable. 14. They were offered a very interesting work which could
result in a new discovery. 15. The method of preparation of oxygen by the
decomposition of potassium chlorate was described in chapter 5. 16. Special mention
must be made of the extensive research now being conducted in biochemistry. 17.
The electrons in any one energy level were spoken of as if they all possessed exactly
the same quantity of energy. 18. In general the oxidation number is thought of as
representing the net electrical charge on the atom. 9. These calculations can be fully
relied on as they have been checked repeatedly. 20. The coefficient of heat transfer in
any vaporator is considerably affected by the magnitude of the temperature drop, the
rate of circulation and some other factors. 21. For many years it has been known that
some substitution reactions of complex ions are hastened by light. 22. The reactions
were followed by titration with a standard base. Methyl Red — Metylene Blue was
used as indicator. 23. Platinum is attacked only slowly by fluorine. Copper and steel
can be used as containers for the gas; they are attacked by it, but become coated with
a thin layer of copper fluoride or iron fluoride which then protects them against
further attack.

THE PARTICIPLES

1. This behaviour can be understood in the light of the formation reaction in
which the electric fields of completed molecules or ions interact with adjacent ions or
molecules, thus forming compounds of a higher order. 2. Based on the laws of
conservation we can formulate chemical equations with a somewhat greater measure
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of justification. 3. Depending on their chemical compositions, solvents are divided
into polar and non-polar solvents, and intermediary types, non-polar solvents being
organic hydrocarbons. 4. The pressure exerted on the walls of a container by a gas is
entirely due to collisions that take place between the moving molecules and the walls.
5. All of the carbonions described are powerful nucleophiles, they being used for the
reactions given below. 6. When considering the stability of equilibrium, we should
start from some definition and, using this, investigate the given system, the
investigation might proceed in two ways. 7. Some of the compounds involved have
not been reported previously, additional data being reported in the appendix referred
to in this report. 8. The results obtained for the analyses of a group of synthetic
mixtures were as satisfactory as those obtained from other group methods. 9. All the
processes described above take place more or less simultaneously, the hydrolysis of
acetylchlorine resulting from a combined action of all the functional groups. 10. This
indicates that the carbon dioxide evolved on heating results solely from the
decomposition of carboxyl groups referred to earlier, one carboxyl group giving one
mole of carbon dioxide. 11. The temperature remaining constant, the volume of a
given mass of a gas is inversely proportional to the pressure to which it is subjected.
12. Having replaced some of the details of the new device they could get better
results which were of great importance for the research concerned. 13. The results
obtained were in good agreement with the values involved. 14. A small amount of
common salt when added to water will be taken up by the water and become
invisible. 15. Having examined the new work carried out by our research workers we
could say that various lines of technological progress, ranging from the invention of
new devices to the development of some industrial chemical processes were
characterized by a steady improvement. 16. The terms insisted on in this statement
are to be discussed again. 17. The data derived are to be found in table 5, they being
reliable. It's obvious from the results given above. 18.Surrounding the nucleus were
electrons, their number depending upon the atom. 19. The experiment spoken of is to
be carried out again. 20. Substances thought of as radioactive should be treated
carefully. 21. The conference attended by our students was devoted to the pollution
problem. 22. When solving a non-linear problem described by differential equation,
we must first design the computing diagram of the machine. 23. The temperature
having been raised, the vapour began forming again. 24. Any neutrons and protons
left over after the formation of maximum number of alpha-particles are looked upon
simply as being present in the nucleus.

THE SUBJUNCTIVE NOOD AND CONDITIONAL
SENTENCES
1. Had they taken into account the weight before heating they would have made
less mistakes. 2. Thus, the deuterium, the nucleus of H2 could be considered to be
built up from a proton and a neutron. 3. Had the condenser been placed in a direct
current the current would have started flowing as though the condenser were not
present. 4. Were water allowed to run back into the generator an explosion might
result. 5. It is necessary that they should determine whether or not this inorganic
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substance is contained in the sample to be analysed. 6. It is necessary that atomic
energy should be used only for peaceful purposes.7. A reliable device for neutron
storage could greatly simplify the procedure, so that only one detector would be
needed. 8. It is desirable that the determination of the effect of glass composition
should be made. 9. If no catalyst were employed in cracking, the process would be
called "thermal cracking” 10. If the gas were colourless, we should not notice its
formation; we should have noticed the formation of this gas if it hadn't been
colourless. 11. If analytical balances were used the results would be much more
precise. 12. If air were a single compound the bubbles escaping from the solution
would have the same composition as those of undissolved air. 13. If the liquid were
placed between the plates of a condenser and an electric field applied, the molecules
would tend to orient themselves both —.o0 positive and negative plates. 14. Had water
been purified carefully they wouldn’t. repeat the experiment. Remember; water has to
be purified lest it should contain microbes. 15. If two liquids had been mutually
insoluble, neither one would have lowered the vapour pressure of the other. 16. It is
desirable that the sample should be weighed again as the weight does not confirm our
data. 17. If a crucible filled with pure arsenic were heated to a temperature above the
melting point of the arsenic, and the system were then allowed to cool, it would be
noted that the temperature would increase steadily with time. 18. If pure lead were
used the falling drops would solidify rather suddenly on reaching the temperature
327'C. 19. If we contemplated water in a glass, the water would appear optically
uniform. At any rate, we cannot discern any difference in the appearance of the water
at the bottom of the glass and on the surface.20. If there was no order in the way in
which atoms of different elements combine to form the molecules and crystals of
compounds, it would be necessary for us to - memorize one by one the formulas of
thousands of substances. 21. If an electron were to be removed from the sodium
atom, leaving only 10 electrons around the nucleus, the resulting particle would have
a positive charge, this particle composed of a sodium nucleus and 10 electrons, being
called a sodium ion. 22. If the absolute temperature were doubted, the speed of the
molecules would increase. 23. If some iodine crystals are put into a flask, which is
then stoppered and allowed to stand at room temperature it would soon be seen that
the gas in the flask becomes violet in colour, showing that a quantity of iodine evapo-
rated.

THE INFINITIVE

1. Reaction appears to be almost instantaneous at room temperature. 2. To test
the validity of these assumption, we have to study the reactions of two representative
nitrones. 3. However, since the problems to be investigated cannot be solved even in
an idealized form by linear differential equation, the differential equation, which we
are to use wi.l have to be non-linear. 4. The system under investigation is considered
to be in a state of equilibrism, when all the co-ordinates are constant with respect to
the time. 5. Hence, the Young's model appears to be too simple and needs to be
modified to fit the present experimental findings. 6. He was always the first to take up
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the most difficult problems and to solve them. 7. One can hardly expect a true
scientist to work in the limits of one narrow field. 8. To find the length of an object
was a very difficult task and we had to carry out a lot of experiments. 9. Once the
distribution of gas velocities has been calculated, the final step is to determine the
nature and extent of the separation of uranium isotopes in the gas. 10. The only
practical way to detect a slow neutron is to allow it to be absorbed by a nucleus. 11.
Since we are to deal very largely with ions in our reactions it is necessary to
remember that the solution should be diluted. 12. The science of organic chemistry is
a very extensive one, and the selection of a small number of facts to e resented in
these two chapters has to be restricted. 13. Urea was ong considered to be the first or-
ganic compound, it is known first to be produced in the laboratory. 14. Nylon is
known to have been made in several different firms; the first to be produced
commercially was the most important. 15. The order of some reactions is known to
have been determined by measuring the time required for a constant fraction of
reaction to occur. 16. Every living organism can be shown to be made of cells. 17.
Since the enzyme concentration in living cells is likely to be difficult to estimate we
often speak about their activities. 18. Over the past few years much attention is
known to have_been given to unimolecular reactions driven by lasers. It has also been
stated lasers to find wide application in chemical industry. 19. This assignment is too
difficult to be carried_out at once, it is to take at least ten days or even more. 20. In
qualitative analysis we have to deal with the amphoteric characteristics of the hydrox-
ides.2l. Since we are to deal very largely with ions in our reactions it is necessary to
remember that the solution has to be diluted.to su a degree that the substance is largly
ionized. 22. The absorption of a quantum of visible or ultraviolet radiation could be
exected to alter the state of excitation electronic structure of an atom or a molecule.

PART 11

MeToanueckue YKa3zanusl K BbIINOJTHECHUIO pe(l)epaTl/lBHLlX nepesoaoB M aH-
HOTUPOBAaHUS

1. YueOHble Heau M 321244 pepepaTUBHBIX IIEPEBO/IOB.

PedepupoBanne — xpaTkoe usnoxkeHue Tekcra. Llenp — B Haubosee KpaTKon
dopme mepenath conep)kaHME MOAJIMHHMKA, HO BBIACIUTH 0CO00
Ba)KHOE MJI HOBOE, YTO COAEPKHUTCA B peepupyeMoM MaTepHuare.

Lemsio pedepaTuBHOrO MepeBoa ABISIETCS MOATOTOBKA CTYACHTOB (Oyaymmux

CIENUAINCTOB B TOM WIM WHOW 00JacCTM M YYEHBIX) K paboTe ¢ HHOSA3BIYHON
JUTEPaTypoil MO BHIOPAaHHOW CIENHWAIBHOCTH, TaK KaKk YacTO BO3HUKAET
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HEOOXOAMMOCTh KPATKOT'0 W3JOKEHHS TMO-PYCCKH TeX WIH HHBIX HWHOS3BIYHBIX
MaTepHaIoB, COACPIKAMMNX L[EHHYIO HH(OPMAIHIO.

Paborta Han pedepaTuBHBIM MEPEBOAOM 3aKIIOYAETCS B paMKax CIENYIOIIUX
JEUCTBUH:

® BBIZICJICHNUEC KIIKOYECBBIX q)paFMeHTOB TCKCTa

* [IOJIHOE WJIM YaCTUYIHOE IepepasupOBaHKE YACTU BBIJCICHHBIX KIFOUCBBIX
(parMeHToB.

* 0000IIIEHIE CMBICIIOBBIX KYCKOB pe)epHpyeMOro TeKCTa U UX CTSDKCHHUE Ha
POHOM SI3BIKE

¢ U3JIOKCHUE MMOTTYYCHHBIX CTSDKEHUH IIpu YCJIOBUU BBEICHUSA B HOBBIN TEKCT
TNEPEXOAHBIX JIEMEHTOB, ITOJACKAa3bIBACMBIX JIOTMKOM Ppa3BUTHUA MBICJIN.

I1. CtpykTypa pedpepaTHBHOr0 epeBojaa

2.1. pedepaTHBHBIN IEPEBOA JOIDKEH COAEPKATH:
* TUTYJIbHBIH JIUCT
* IUTaH
¢ BBIXOAHBIC JTAHHBIC IIEYATHOI'O MaT€puaia (Ha3BaHI/Ie, UM aBTOpa, UICTOYHHUK,
TONl W3JaHUA)
* OCHOBHOE COZIEPKAHHE TEKCTA
¢ BBIBOJIbI

OnTuMabHBI 00beM 5-7 CTpaHHIl MAIIMHOMMCHOTO TeKCTa 4yepe3 1,5 mHTep-
BaJl

AHHOTAIUSA — 3TO MPEACIbHO CXXaTasd XapaKTCpUCTUKA Marcpuala. B oramuune or
pe(bepaTa, AHHOTalUA HE MOXKET 3aMCHUTH CaMOIr'0 MaT€pualia, TaKk KakK
OHa Ipu3BaHa AaThb JIUIIb obmree MMPEACTABJICHUE O COACPIKAHNN KHUTU
wim ctatbu. IMeHHO TMO3TOMY IJI1 aHHOTHUPOBAHUSA BAXXKHO OIPEACIIUTH
YTO ABJISICTCA CaMbIM I'JIaBHBIM.

AHHOTHPOBAHHEM HAa3bIBACTCSI MPOIECC COCTABICHUSI KPATKUX CBEICHHUII O medar-
HOM MPOU3BeACHUH (KHHTE, CTaThe, JOKJIAAC U T.1.), IO3BOJIIOIIUX CY-
JIUTH O Tiesieco00pa3zHoCTH ero Ooee neTanpHOro u3ydeHus. [Ipu aHHO-
THPOBAHUHU YYUTHIBAECTCH COZEpKaHUE IPOU3BEIECHUS, €r0 Ha3HAYEHHUE,
ICHHOCTDh U HAIIPAaBJICHHOCTb.

AHHOTaIMs OKHA OBITh HAKMCAaHA MPOCTHIM SI3BIKOM 0€3 MCIOJIb30BaHUS He-
HYXXHBIX U MaJIONOHATHBIX TepMHHOB. OHA JOJDKHA B CXKATOW (GopMme cooO0maTh, O
YeM TOBOPHTCSI B TEKCTE U KaKYIO MOJb3y OT €r0 MPOYTEHUS MOXKHO MOJYYUTh, T.€.
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KaKKe TeOpEeTUIECKNEe /UM MPAKTUIECKHEe 3HAHUS JJAeT 9TO MPOU3BEACHUE, H KaKue 7. Look for minor peculiarities of the article.
TpeOOBaHMS K YUTATEIHCKUM 3HAHUSM MPEIbSBISCT.
8. Point out the facts that turned out to be new for you.

Ilnan pedepupoBanus. 9. Look through the text for figures, which are important for general understanding.
The Plan of Rendering Newspaper Article

10. State what places of the article contradict your former views.
1. The title of the article.

a) The headline of the article is ... 11. State the questions, which remained unanswered in the article and if it is possible
b) The article is headlined ... add your tail to them.
c) The headline of the article I've read is... 12. Speak on the conclusion the author comes to.
2. The author of the article a) In conclusion ...
a) The author of the article is... b) The author comes to the conclusion that ....
b) The author of the article is ... 13. Express your own point of view on the problem discussed.
c¢) The article is written by ... a) I find/found the article topical=urgent (interesting, important,
dull, of no value, too hard to understand) because ...
3. Where and when the article was published. b) In my opinion the article is worth reading because ....
a) The article is taken from the newspaper...
b) It is (was) published in ... Co103b1 M1 KOHHEKTOPLI:
¢) it is (was) printed in ...
. 1. according to B COTJIACHH C, TI0, COTJIACHO YeMY-JTH00
4. The main idea of the article.
a) The main / central idea of the article is ... 2. accordingly COOTBETCTBEHHO
b) The article is about ... 3 and BCIIEICTBHE
¢) The article is devoted to ...
d) The article deals with ... 4. and HTAK, ¥ TaK KaK
e) The article touches upon ... . . 5 and so W HIoTOMY
f) The purpose of the article is to give the reader some informa-
tion on ... 6. as aresult B pe3yabTare
g) The aim of the article is to provide the reader with some 7 as TAK KAaK; [I0TOMY HTO
facts/material/data on ...
8. consequently B COOTBETCTBUU C, CJIEI0BATEIHHO
5. Give a summary of the article (no more thaq 10-20 sentences). 9. due to the fact (that) W3-3, B pE3yIbTATE
a) The author starts by telling (the reader) (about, that ...)
b) The author writes (states, stresses upon, thinks, points out) 10.hence CIIEI0BATENLHO, OTCIOA
that ... 11.in accordance with COIJIaCHO, B COOTBETCTBUU C

c¢) The article describes ...
d) According to the text ... 12.now that B CHJTy TOTO 4TO, TeIepb, KOra
e) Further the author reports (says) that ...

. 13.0r else a MHa4Ye
f) The article goes on to say that ...
14.otherwise B IIPOTUBHOM Clly4yae
§. State the main problem discussed in the article and mark off the passages of the ar- 15.owing to the fact (that) H3-33, B DESYIIBTATE
ticle that seem important to you.
16.seeing that MIPUHUMAs BO BHIMAHHE
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17.s0 11 UTAaK, ¥ IOITOMY

18.s0 that, so...that, M3-3a 3TOT0, TaK 4TO, TaK...4TO
19.such that

20.thanks to the fact (that) 6maronaps (ToMy 4TO)

21.that’s why BOT [IOYEMY

22.then B TaKOM cJy4ae, Torjaa

23.thereby BCJIEJICTBHE ITOTO, B PE3yIbTATE,
Y TaKuM 00pa3oM

24.thereupon B pe3yJIbTaTe

25.thus TakuM 00pazom

26.whereby U TI03TOMY

TEXTS FOR RENDERING AND ANNOTATION

Advanced Chemistry Projects - Corrosion

Corrosion is important to the economy of every country as also to the world. It is
widely studied as bridges and buildings uses iron supports. Untreated iron would col-
lapse and lead to loss of both, life and economy. At the K-11or K-12 grades the study
of corrosion is dealt using electrochemical principles. A project based on quantitation
of oxygen in the formation of ferric oxide is suggested.

Corrosion is the process wherein a metal is oxidized by loss of electrons to more elec-
tronegative elements like oxygen, sulfur etc. With the formation of metal sulfides and
oxides. Corrosion of iron occurs primarily in the presence of moisture and oxygen. It
is an electrochemical phenomena where iron acts as an anode and oxygen as cathode.

Oxidation: Fe(s)-Fe2+(aq) + 2e-

Reduction : O2(g) + 4H+(aq) + 4e-2H20 (1)
Atmospheric oxidation-

2Fe2+(aq)+2H20(1) +1/2 02(g) Fe203(s)+ 4H+(aq)

In the process of corrosion, iron gets oxidized to ferric oxide. Hence an informative
study would entail, tracking the consumption of oxygen. Weigh a known amount of
iron filings or iron wire and place it in a netted bag. Place this in a measuring cylin-
der. In a beaker containing a known volume of water invert a measuring cylinder con-
taining one third the volume of water. The height of the water in the empty measuring
cylinder rises till the point where there is air trapped. Note this volume of air. Simi-
larly, placing the netted bag containing iron filings in the measuring cylinder, filled
one third with water and invert it into a beaker containing the same volume of water.
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Note the volume of air trapped. As rust begins to form and oxygen is utilized the wa-
ter level in the measuring cylinder rises. The process of rusting may take a maximum
of three to four days at 300C.

The experiment at the K-11 or K-12 grade can be made more quantitative by calculat-
ing the amount of oxygen that has combined with the iron filings. The rust formed is
weighed. From the weight of the iron oxide formed, the amount of oxygen that has
stoichiometrically combined with the given amount of iron filings can be determined.

From the volume change of the water level, the amount of oxygen utilized can be ap-
proximated. Thus the first part of the project on corrosion would throw light on the
oxygen consumption in the formation of rust. A further step ahead would be to de-
termine the oxygen consumption and formation of rust under different pH conditions.
Similarly, presence of electrolytes that would expedite the formation of rust can also
be studied.

All that is small is not nano

14 September 2009

US and French scientists say the term "nanoparticle' needs to be redefined to provide a
focus for environmental, health and safety studies, and future regulation. According
to the researchers, nanomaterials should be categorised based on novel properties that
are related to their small size - not, crucially, their size alone.

In most countries, few or no specific regulations exist to govern the safe use of
nanoparticles, despite their wide use in cosmetics, sun screens and some drug prod-
ucts. Until a decision can be reached on what exactly constitutes a nanoparticle, how-
ever, there can be no clear path forward. Although traditionally thought of as any par-
ticle smaller than 100nm, the researchers argue in a review published in Nature
Nanotechnology that for the purposes of health and safety, a more rigorous approach
to classification is needed'.

Lead researcher Mark Wiesner of Duke University, US, says it is too easy to tar all
nanoparticles with the same brush. 'All that is small is not necessarily nano,' he says.
"You need to have that novel property. The question then becomes: what's the taxon-
omy of these nanomaterials?'

The review highlights various novel physicochemical characteristics of nanoparticles
that might help form the basis for Wiesner's new taxonomy. Size-dependent changes
in the crystal structure of particles, for example, can influence their reactivity - im-
portantly, changing how they interact with their environment.

Despite stressing 'novel properties', however, the study points towards particles at the
lower end of the nano spectrum as being the most likely to bear characteristics that
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would provoke cause for concern. If you want to find a hazardous nanoparticle, you
should probably look below the 30nm barrier, says Wiesner.

But by narrowing the focus to particles below 30nm, is Wiesner falling into the same
trap as those who claim the 100nm barrier holds any special significance? Ken
Donaldson of the Safety of Nanomaterials Interdisciplinary Research Centre
in Edinburgh and the author of another recent review of nanoparticle safety’, argues
that there is no proven consequence of any size-related change in properties. 'If you
focus only on this "quantum effect" of the change in physicochemical reactivity...
then [the study] shows that this does set in only at sizes below 30nm. But in general
there is no rational basis for restricting the definition of nanoparticles to those below
30nm. It would be premature and without toxicological basis,' he says.

Teresa Fernandes, a nano safety expert at Edinburgh Napier University, worries that
redrawing the boundaries will encourage the idea that there is no need to regulate
above 30nm. But she says Wiesner's work is important because it promotes debate.

Wiesner reasons that the 30nm limit is simply a guide. 'I think it helps us focus on
what materials might be of concern in developing regulations, but you can't imagine
that you define something at 30nm as toxic and 31nm as non-toxic,' he says. 'The fo-
cus on novel properties, I think, is one categorisation scheme that might have some
relevance for long term approaches to regulation.'

Hayley Birch

Chemical Properties of Stainless Steel

Stainless steel is widely used for making utensils. Read on to know about the chemi-
cal properties of stainless steel that make it so popular in utensil-making...

Stainless steel is a metal alloy which is preferred for making kitchen utensils, because
it does not affect the flavor of food. The surfaces of stainless steel utensils are easy to
clean. Minimal maintenance and total recycling of stainless steel utensils also con-
tribute to their popularity. Stainless steel is the universal name for a metal alloy, that
is made up of chromium and iron. It is called stainless as it is highly resistant to stains
(rusting).

Chemical Properties of Stainless Steel

Pure iron is the main element of stainless steel. Pure iron is prone to rusting and is
highly unstable, as it is extracted from iron ore. Rusting of iron is due to its reaction
with oxygen, in the presence of water. Chromium is a metal that stalls the oxidization
of iron. Chromium forms a transparent and passive layer of chromium oxide, which
prevents mechanical and chemical damage. The other minor constituents of steel are
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nickel, nitrogen and molybdenum. Small contents of nickel increase the corrosion re-
sistance further, and protect stainless steel from rough usage and harsh environmental
conditions. Pitting or scarring is avoided by adding molybdenum to steel.
Chemical properties and structure of the stainless steel is improved using other alloys.
Titanium, vanadium and copper are the alloys which make stainless steel more suit-
able for specific uses. Not only metals, but also non-metals like nitrogen, carbon and
silicon are used to make stainless steel.

Classes Depending on Chemical Properties of Stainless Steel

The five classes of stainless steel are austenitic, martensitic, duplex, ferritic and pre-
cipitation-hardening. The chemical composition of these five classes are as follows:

Austenitic Stainless Steel: This steel is called austenitic because it is made from aus-
tenitizing elements. Iron, nickel and chromium are the basic austenitizing constituents
of this type of stainless steel. This steel has high ductility and relatively high tensile
strength. Approximately, 16-26% chromium and less than 35% nickel are the typical
contents of this steel. Applications are:

+ Petrochemical industries

« Food processing industries
« Kitchen sinks

o Chemical plants

Martensitic Stainless Steel: This steel is called martensitic as it possesses a marten-
sitic crystal structure in hardened condition. Chromium and carbon are the main con-
tents of martensitic stainless steel. This type of stainless steel are less resistant to cor-
rosion. Around 18% chromium and 1% carbon make the martensitic stainless steel.
Applications are:

o Surgical instruments
« Khnives and blades
« Shafts and spindles

Ferritic stainless steel: This type of stainless steel is ferromagnetic in nature. This
steel has relatively good ductility and is usually used to make kitchen utensils.
Approximately 30% chromium is present along with iron. Applications are:

« Automotive exhaust
« Automotive trims

o Computer floppy disk hubs

Duplex stainless steel: This type of steel is used in chloride and sulphide environ-
ments and is least corrosive. It is a mixture of ferritic and austenitic stainless steel.
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Primary constituents are chromium and nickel. Applications of duplex stainless steel
are

« Oil and gas explorations and off-shore rigs
o Chemical processing, transport and storage
« Pulp and paper manufacturing

Precipitation hardening stainless steel: This type of steel is made from chromium
and nickel. Precipitation hardening stainless steel is made from annealed martensitic
or annealed austenitic stainless steel. Annealing of stainless steel is the process of
heating steel to change the chemical and physical properties of stainless steel.

Chemical properties are responsible for the corrosion resistance and mechanical
structures of stainless steel which are important for selecting the perfect grade for the
required application. Stainless steel has a basic property of corrosion-resistance. The
factors affecting this property are chemical composition of the corrosive medium,
chemical composition of metals used, temperature and temperature variations, oxy-
gen content and aeration of the medium. Thus, slight variations in chemical composi-
tions can be used to make wide variety of stainless steel. Stainless steel is 100% recy-
clable and is therefore environment friendly.

Chemistry Experiments for Kids

Kids chemistry experiments are a fantastic way of teaching kids about chemistry
through a practical perspective. Keeping that in mind, we have a look at some simple
chemistry experiments for kids in the following article.

Kids have always been fascinated with chemistry and chemistry experiments. I am no
different either. Pouring some strange sort of magic potion into a test tube filled with
another weird looking liquid, and watching the colorful reaction that fol-
lows...chemistry experiments are an absolute visual treat, in addition to being ex-
tremely educational and entertaining. Kids will be thrilled to know that there are quite
a few kids chemistry experiments that can be performed at home itself. No compli-
cated laboratory stuff required, no smelly fumes involved. Home chemistry experi-
ments are quite simple and can be real fun! On that note, let us have a look at a few
easy to perform middle school chemistry experiments for kids.

Chemistry Experiments for Kids
Before we proceed to any sort of experiments based on chemistry for kids, these are
some precautions that you need to take:
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o Wear old cotton clothes while performing these experiments. If possible, wear
a chemistry lab coat to protect your clothes from getting stained.

« Do not fool around with chemicals or chemical elements. They can be ex-
tremely dangerous and can cause serious harm if misused.

o Always perform these experiments under the supervision of your parents or
any other elder person.

Experiment #1: Invisible Ink
Many of you may have read about this one in the mystery novels for children. You
can make invisible ink in two ways:

o Squeezing a couple of lemons into an empty bowl.
« Mixing an equal amount of baking soda and water.

If you have a spare ink pen, fill it with this newly created invisible ink. Alternatively,
you can also use a cotton swab to serve the purpose of a pen. Take a blank sheet of
white paper. Using the ink pen (or the cotton swab dipped in the liquid solution) write
a few words on the sheet of paper. Wait for a couple of minutes after which you
should hold the paper over a low flame. You will see the invisible ink darkening and
you will be able to read the secret message!

Experiment #2: Density Column

This experiment is aimed at teaching you the concept of density of liquids. You will
need a regular cocktail glass for this purpose. If you do not have a cocktail glass, a
regular tall glass will also do. We will use a variety of liquids, namely - water, honey,
lamp oil, maple syrup and dish washing soap. First pour the honey, then the maple
syrup, followed by the dish washing soap. Finally, pour the water and top it with
lamp oil. Let the liquids settle for a minute after which you can observe the density
column. As we have poured the liquids in decreasing order of densities, you will see
lamp oil as the topmost layer whereas the layer of honey will be right at the bottom.

Experiment #3: Vinegar Volcano

You will need an empty soda bottle and some flour dough to cover the bottle from all
sides. Mold the dough around the bottle (leaving the top uncovered) such that it re-
sembles a cone-shaped volcano. Fill sixty percent of the bottle with colored warm
water. Now add a little bit of dish washing detergent to the warm water. Top that with
a couple of spoons of baking soda. Finally, pour the vinegar into this mixture and lo
and behold, you have a volcano erupting right here in your kitchen!

Experiment #4: Disappearing Eggshell

Place a hard-boiled egg into an empty glass jar. Fill the jar all the way to the top with
vinegar and seal it tightly. Place the jar on a shelf and let it remain that way for a
week. After a week has passed, unscrew the lid and take the egg out of the jar. You
will notice that the eggshell has disappeared! Where did it go? Was this a magic
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trick? No, it wasn't. The eggshell reacted with the vinegar due to which it got ab-
sorbed into the vinegar solution, leaving you with a bare, boiled, rubbery egg!

These were some easy home-based chemistry experiments for kids. Try them out and
boast about your chemistry knowledge in front of all your friends!

Chemistry of Acid Rain

Any form of precipitation which is acidic in nature is called acid rain. Acid rain is the
result of excessive emissions of sulfur and nitrogen caused by human activity, which
reacts with other compounds to form acids. Acid rain has detrimental effects on ani-
mals, plants and infrastructure.

In its purest state, rain water is like distilled water. It does not have carbon dioxide
dissolved in it. It is neutral, with a pH level of 7. pH is the concentration of hydrogen
ions in an aqueous solution. If the pH level is above 7, it is said to be basic, and if it is
below 7, it is said to be acidic in nature.

As rain water falls through the atmosphere, particles suspended in the air are dis-
solved in it. These substances are generally dust, pollen grains and carbon dioxide
(CO,). Emissions of volcanoes and lightning tend to decrease the pH level of acid
rain, making it even more acidic. CO, combines with water to form carbonic acid
(H2CO3).

H,0(l) + CO,(g) = H,COs(aq)

Carbonic acid ionizes in water to form low concentrations of carbonate and hy-
dronium ions.

2H,0(1) + H,CO;3(aq) = CO5™(aq) + 2H;0" (aq)

Carbonic acid is a weak acid. It brings down the pH of the rain water to 6.0-5.2. With
pH levels ranging between 6.0-5.2, rain water is acidic, but still not dangerous. This
is a reversible reaction.

The problem occurs when rain water combines with gaseous oxides of sulfur, nitro-
gen, and phosphoric and hydrochloric acid mists. The latter two and sulfur are re-
leased into the atmosphere from automobile exhausts, industries and electric power
plants. Nitrogen forms a major part of atmospheric composition. These chemicals
bring down the acid rain pH level to 5.6-3.5. Sometimes, the pH level can even be-
come as low as 2. This phenomenon of acidic rain water precipitation, is called acid
rain. Rain, snow, sleet, freezing rain, hail, fog and dew are other forms of precipita-
tion.
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Chemistry of Acid Rain

Sulfuric acid and nitric acid are the main acids present in acid rain. Sulfuric acid is
formed as follows:

o+ Sulfur released into the atmosphere combines with atmospheric oxygen to form
sulfur dioxide (SO,)

« Sulfur dioxide reacts with atmospheric water to form sulfurous acid - SO,(g) +
HzO(l) =H,S0s (aq)

« Sulfurous acid is also present in acid rain.

+ Sulfur dioxide gradually oxidizes to form sulfur trioxide (SOs) - 2SO,(g) =
02(g) =250s(g)

« Sulfur trioxide reacts with water to form Sulfuric acid (H,SO,) - SO;3(g) +
HzO(l) = HZSO4(aq)

Nitrogen dioxide(NO;) is formed as follows:

« Nitrogen combines with atmospheric oxygen to form nitrogen dioxide (NO,).
Nitrogen dioxide reacts with water to form nitrous acid (HNO,) and nitric acid
(HNO3) - 2NO,(1) + H,O(1) = HNO,(aq) + HNOs(aq)

Acid rain is a mild combination of mainly sulfuric and nitric acid. Sulfurous acid and
nitrous acid are less stable and are present only in very low amounts. Following are
the various adverse effects of acid rain on living organisms and infrastructure.

Buildings and Monuments: Acid rain causes severe damage to buildings and marble
statues. Acid rain reacts with the calcium carbonate (CaCo;) to form soluble calcium
hydrogen carbonate or calcium bicarbonate, Ca(HCO;), - CaCO; + Acid rain =
Ca(HCOs)x(aq)

Calcium bicarbonate is a powdery substance, which is easily washed away with water
or more specifically, rain water. This is the way acid rain has partly eroded many
world-famous monuments and buildings like the Taj Mahal in India, St. Paul's Cathe-
dral in London, and the Statue of Liberty in New Y ork.

Acid rain can destroy stained glass windows in churches, bridges made of steel, and
railway tracks. It corrodes metal, ruins the paint color, weakens leather and forms a
crust on glass surfaces.

Trees and Plants: Acid rain washes away important minerals from leaves and soil.
Acid rain also blocks the small pores on the leaves' surface, through which they take
in carbon dioxide. With improper functioning of leaves, the growth of trees gets re-
tarded. This results in a loss of leaves, stunted growth and damaged bark. Such trees
are more prone to attacks by fungi and insects. This can even result in the death of
trees.
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Soil: Soil contains many harmful minerals such as mercury and aluminum. These
elements can't be absorbed by plants and trees and are thus harmless. Upon contact
with acid rain, these chemicals undergo chemical reactions with the acids. As a result,
compounds of aluminum, lead and mercury are formed. Plants and trees can easily
absorb these compounds. Such elements, which are extremely harmful to living
forms, ultimately affect the entire food chain. These chemicals not only harm the
flora, but also the animals that feed on them.

Water Bodies: Harmful substances like aluminum, lead and mercury, as discussed
above, are washed away from the soil to neighboring water resources by the acid rain,
thus resulting in water pollution. These chemicals and their acids do not allow the
flora and fauna to grow and reproduce. This also results in depletion of oxygen levels
in water, thereby making it difficult for fish to respire. They die due to suffocation
and poisoning caused by the presence of these chemicals.

Birds that feed on fish that are affected by these harmful chemicals, accumulate these
elements in their systems. These chemicals are then passed on to animals that feed on
such birds. In this manner, chemicals get introduced to each trophic level of the food
chain. In each trophic level, the concentration of chemicals gets multiplied. This phe-
nomenon is known as biomagnification.

Human Health: Acid rain is harmful to human health. Drinking water contaminated
by aluminium, mercury and lead is highly dangerous for human health.

Acids are very small and fine particles. They are normally in a liquid state. When
they are present in the atmosphere, they easily enter the lungs while breathing. Re-
search has proven that these particles can even lead to cancer.

Solutions to Acid Rain

Acid rain is potent enough to destroy life on Earth. It damages anything it comes in
contact with. It ruins forests, water bodies, soil, infrastructure, and the health of living
beings. It's high time we take all possible measures to control it. There is a solution to
every problem, and acid rain is no exception. Take a look at the various measures we
can take.

o Human beings should reduce the use of fossil fuels. This would lessen the
emission of nitrogen and sulfur in the environment.

« Public transportation, car pools and walking can reduce nitrogen, sulfur and
lead emissions into the atmosphere.

+ Sulfur and nitrogen are mostly released into the atmosphere from the burning
of fossil fuels (e.g. Coal). Switching over to alternative forms of energy such as
geothermal, water, wind, and solar power would help to a great extent.

67

All of the above measures are simple steps that can easily be adopted on an individual
level. Acid rain has become an international issue because of its serious and definite
danger to life on earth. Many international treaties have been signed i.e. the Sulfur
Emissions Reduction Protocol and the Convention on Long-Range Transboundary
Air Pollution. Installing Flue Gas Desulfurization e.g. wet scrubber in coal-burning
power plants to remove sulfur-containing gases - is one of the steps taken by the
USA, and is followed by a number of developed and developing countries.

Let's take all the steps possible to give the next generation of the human race and all
living organisms on this planet, a cleaner and safer environment to live in.

Chinese melamine crisis prompts call for better tests

09 October 2008

Hepeng Jia/Bejing, China

The Chinese government must invest in a systematic program of research to improve
testing methods if it is to avoid further problems with food contamination, say ana-
lytical chemistry experts. Their calls come after milk powder contaminated with
melamine sickened at least 54,000 babies, killed four in China through kidney stones,
and made its way into chocolates and biscuits exported around the world.

Melamine, a nitrogen rich crystalline compound used to make plastics, fertilizers and
cleaning products, was added by many Chinese dairies and distributors to inflate the
protein content of their milk powder, with fatal results. Protein content - determined
by measuring nitrogen concentration - is the standard measure of milk quality.

While the government's food safety watchdog found no traces of melamine in liquid
milk during its round of tests in early October, industry experts say that testing meth-
ods for food contamination need to be better studied and updated to take advantage of
the latest technology. And instrument makers have warned that current testing meth-
ods may be inadequate.

Analytical uncertainty

Wang Bing, CEO of Beijing Techmate, which represents Japanese cosmetics firm
Shiseido's analysis wing in China, says that the methods currently being used to ana-
lyse milk may not detect other contaminants that might also be present.

This is important because the impure industrial melamine added to milk often con-
tains a second compound, cyanuric acid. The two chemicals together can form in-
soluble crystals, which can lead to the formation of kidney stones and ultimately kid-
ney failure. Melamine alone is less toxic - though prolonged exposure to the com-
pound could also cause health problems.

In addition, Wang says, different technical approaches - such as liquid chromatogra-
phy and gas chromatography - give quite different results when used to test for
melamine. But so far there have been no efforts from either the government or aca-
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demia to work out why. 'More systematic approaches must be adopted in food con-
tamination tests,' Wang told Chemistry World.

Zhu Min of Perkin Elmer, who is responsible for melamine analysis at the firm, says
contamination testing should make better use of the latest technologies. 'Molecular
analysis technologies have been mature for 10 years, yet nitrogen levels remain the
sole measure used to determine milk's protein content,' Zhu says.

But the price tag attached to molecular analysis technology may be holding back its
wider use. Bo Tao, an LC/MS application engineer at Agilent, says even the cheapest
HPLC costs more than US$10,000 and the consumables needed to run the tests are
also expensive.

Meanwhile, China's Ministry of Science and Technology posted a note on its website
asking members of the public to submit testing methods able to identify the presence
of melamine in under 30 minutes. According to media reports, the ministry had re-
ceived more than 100 solutions by its 8 October deadline.

Research gap

The health implications of the melamine scandal remain uncertain. Though the com-
pound is known to cause kidney stones in babies, no adult incidence of the problem
has yet been reported - possibly because milk forms only a small part of the adult
diet.

On 7 October, the Chinese government stipulated that milk powder should contain no
more than 1mg of melamine per kilogram (approximately 1 part per million).

But the US Food and Drug Administration (FDA) said on 3 October that it is unable
to establish any 'safe' level of melamine and melamine-related compounds in infant
formula 'because of gaps in our scientific knowledge about the toxicity of melamine
and its analogues in infants'. In foods apart from infant formula, it declared that 2.5
parts per million melamine content did not raise concern. Meanwhile, the European
Food Safety Authority (EFSA) has stated that adults in Europe who consume choco-
lates and biscuits containing milk powder contaminated with melamine would not ex-
ceed the TDI (Tolerable Daily Intake) of 0.5mg/kg body weight.

Toxic economics

Meanwhile, the economics behind the melamine scandal have become clearer. Indus-
trial melamine costs about 12,000 yuan (US$1765) per tonne, much higher than the
price of milk - 1200-1800 yuan per tonne. But the practice of adding melamine to
milk is profitable because just one gram of melamine per kg of milk is enough to lift
the apparent protein content of milk from less than 27 grams of protein per kilogram
(the cheapest grade of milk in China) to greater than 31 grams per kilogram - the
most expensive grade.

So for 0.012 yuan (0.0018 US cents), producers can illegally boost the price of a litre
of milk from 1.2 yuan (17.6 US cents) to 1.8 yuan (26.5 US cents) per kilogram. If
the milk is diluted, the resulting profits can be even greater.
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According to Chinese media reports, some milk collection stations may also have
heated milk and added citric acid to increase the amount of melamine they could dis-
solve - the compound is only 'slightly soluble' (less than 0.9 grams in 100 grams) in
water at room temperature, but around 6 grams will dissolve into 100 grams of water
at 100°C, while the addition of citrate may keep the melamine from coming out of
solution when the milk cools down.

Controversial new theory for nanotube growth

10 February 2009

US scientists have proposed a new theory for how carbon nanotubes grow. If their
predictions are borne out experimentally, the theory could have practical implications
for researchers trying to control nanotube growth in the lab. But experts say the the-
ory may be unrealistic.

Carbon nanotubes are essentially rolls of graphene - hollow cylinders of carbon in
which the atoms are arranged in a hexagonal lattice. But they don't roll up like sheets
of paper; they self-assemble or 'grow' in the direction of a tube's length, prompting
scientists to wonder how exactly each new layer of carbon is formed.

Houston, and the Honda Research Institute in Ohio have now put forward a formula
that they say provides a model for the extension process. Yakobson likens it to weav-
ing a rug - the more atomic kinks or 'threads' are exposed at the growing end, the
faster growth proceeds.

'The kinks are an extension of the spiral lines of atoms that make up the tube,' ex-
plains Yakobson. 'You can visualise these kinks as the ends of threads, so the more
thread ends you have, the faster the tube will grow.'

The number of kinks at the growing edge is ultimately dependent on the tube's chiral-
ity, or the angle at which it is 'rolled'. Chiral tubes expose many kinks and so form
quickly. A non-chiral tube, by contrast, is not formed by adding to a spiral 'thread' but
by the addition of complete rings of carbon atoms. Therefore, explains Yakobson, an
energy barrier has to be overcome each and every time a new ring is initiated.

Nicole Grobert, a nanotubes expert based at the University of Oxford, UK, warns that
the team's work is purely theoretical and unlikely to explain growth processes in real
life systems. 'It has nothing to do with reality, I think, because the conditions in
which the tubes grow are very chaotic,' she says. 'You have to look at the different
methods that are used to grow nanotubes and I should think all of these have different
growth scenarios, so you can't come up with one theory and explain all of them.'

David Tomanek, who studies nanostructured materials
at Michigan State University, East Lansing, US, says the model contradicts every-
thing that is known about the formation process of nanotubes in the presence of cata-
lytic particles. Tt also contradicts common sense in claiming that a couple of yarns,
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representing monoatomic carbon chains, should nicely attach to each other to form a
hollow tube,' he says.

'The jury is still out,' admits Yakobson. 'We're going to have to go through never-
ending verification processes.' But he argues that data from previous studies has so
far supported his team's findings - for example, data taken from different growth
methods shows an abundance of nanotubes with large chiral angles, as predicted by
the formula.

Understanding how nanotubes grow would help scientists gain control over their
structure, potentially leading to tubes with predefined properties and applications,
says Grobert. But she thinks Yakobson's theory of nanotube growth is too far fetched.

Hayley Birch

Cracking water with sunlight

28 March 2008

A power plant that makes hydrogen by splitting water with concentrated sunlight
launches in Almeria, Spain, on 31 March. It's a glimpse into a possible carbon-free
future that uses solar-driven chemical reactions to produce the gas.

The reactor, Hydrosol 11, is the largest pilot-scale project of its kind, though hundreds
of thermochemical water splitting schemes have been sketched out on paper and
tested in laboratories. The system will take in half a litre of water every minute and
should produce around 3 kilograms of hydrogen an hour - equivalent to a thermal
output of 100kW, explains project coordinator Athanasios Konstandopolous, who
works for the Chemical Process Engineering Research Institute based in Thessalo-
niki, Greece.

That's small fry compared to the tonnes of hydrogen produced every day by reform-
ing natural gas, but the concept does avoid using up fossil fuels and emitting carbon
dioxide - a must if hydrogen is to be a truly environmentally-friendly source of en-
ergy.

The pilot plant is the scaled-up version of a concept which has been tested in the solar
furnace of the German Aerospace Centre (DLR), Cologne, for four years, and which
shared the European Commission's 2006 Descartes prize for scientific research. In-
dustrial R&D partners Johnson Matthey Fuel Cells and Stobbe Tech Ceramics (Den-
mark) have joined the German, Greek and Spanish research teams making up the
Hydrosol consortium. So far the whole programme has required only €7 million of
funding, half of which came from the EU. If the larger system works and is economi-
cally feasible, the researchers hope to secure funding for a IMW mass production
plant, Konstandopoulos says.
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Drive it off

At the core of the reactor are two honeycomb-like ceramic chambers coated with
oxygen-deficient ferrite structures containing zinc and nickel. At high enough tem-
peratures (800-1200°C) these materials strip water of its oxygen, leaving hydrogen
gas to bubble away (ZnO,XNi(l_O,X)Fe204 + szo —_ ZHO'XNi(l_o'X)FGQO4+}, + sz) The
oxidised materials must then be recycled, driving off their collected oxygen as gas, in
a separate reaction step at 1000-1200°C.

As Christian Sattler of Cologne's DLR explains, the high temperatures required are
achieved by focusing sunlight onto the chambers, using a field of silvered mirrors
that track the sun's movement. The hydrogen-producing (water-splitting) and oxygen-
producing (recycling) steps take place in two parallel chambers, so that there is no
need to separate hydrogen and oxygen gases. When each chamber's metal oxides
have completed their reaction, their functions are swapped over - so that hydrogen is
produced almost continuously, rather than in batches. Crucially, this modular ap-
proach means the system can easily be scaled up even further.

Sattler says that hundreds of similar thermochemical routes to hydrogen have been
mooted, and tested, over the last decade. Among other popular options are zinc/zinc
oxide cycles run at much higher temperatures. But much of the funding - particularly
from the US Department of Energy's (DOE) hydrogen programme - has been focused
not on metal oxide reactions, but on more complicated lower temperature cycles in-
volving sulfur and iodine chemistry, because these might be powered by advanced
nuclear reactors (which generate temperatures of only 800-1000°C, not as high as so-
lar concentrators). 'l don't think there will be one best way, but the Hydrosol II pro-
ject is the closest to a mass production scale,’ he says.

'It's the biggest,' confirms Alan Weimer, who works on the US DOE's Solar Thermo-
chemical Hydrogen Team (STCH) at the University of Colorado.

Competitive within a decade

Challenges for the Hydrosol team include checking whether their metal oxides and
ceramics can withstand the high temperatures required for thousands of cycles - and,
hardest of all, to produce hydrogen at a price economically competitive with steam
reforming. 'This will be competitive within a decade,’ Konstandopoulos claims. 'We
are hoping to generate energy (via hydrogen) at €0.06 per kWh, which will be
roughly the price of hydrogen from steam reforming if you include the expected taxes
on carbon dioxide production.' Most of the cost, he adds, came from installing the
field of solar concentrators rather than from the reactor itself - so the longer it runs,
the more economical it becomes.

Konstandopoulos believes that alternative clean routes to hydrogen are not as attrac-
tive as thermochemical methods: electrolysis of water is too inefficient, while using a
catalyst means extra steps have to be invested to separate hydrogen and oxygen
gases. 'On the thermochemical side, more activity is definitely expected in the future,'
he says.
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Richard Van Noorden

Types of Chemical Reactions

All the chemical reactions involve certain changes in the substances and energy.
There are basic six types of chemical reactions. Here is some interesting information
about the types of chemical reactions.

During any chemical reaction, there is a conversion of the reactants into a single or
many products. A reactant means a substance or substances that are involved in a
chemical reaction. The chemical reactions occur under the appropriate conditions of
pressure and temperature in the presence of a catalyst. The catalyst plays a significant
role in increasing the rate of a chemical reaction without actually getting involved in
that reaction.

Types of chemical reactions are characterized by the type of chemical changes. Any
chemical reaction yields a single or more products, which are quite different from the
reactants. The chemical reactions include some changes that involve the motion of
electrons during the formation and breakage of chemical bonds. The chemical reac-
tions could be written in a symbolic form. Chemical equations are used to describe a
chemical transformation of elementary particles, which takes place during the reac-
tion. The chemical reactions involve a change in energy; either released or absorbed.
Chemical reactions are described as exothermic reactions (in which energy is re-
leased) or endothermic reactions (in which energy is absorbed).

Types of Chemical Reactions
There are 6 basic types of chemical reactions such as synthesis reaction, decomposi-
tion reaction, single replacement reaction, double replacement reaction, combustion
reaction and acid-base reaction.

o Synthesis Reaction: In this reaction, two or more simple substances (reac-
tants) combine together to yield a more complex substance. For example, hy-
drogen gas combines with oxygen to form a more complex product, water. The
chemical equation of this reaction looks as follows: 2H, + O, = 2H,0

« Decomposition Reaction: In this type of chemical reaction, a complex sub-
stance breaks down into some simple substances. A single reactant produces
two or more products. For example, a water molecule can be broken down into
hydrogen and oxygen. This chemical reaction can be presented as:
2H,O = 2H,+ O,

« Single Replacement or Displacement Reaction: In this kind of reaction, a
less active element is replaced by a more active element present in a com-

73

pound. Two reactants produce two products. For example, when zinc reacts
with hydrochloric acid, hydrogen molecule is replaced by zinc to form ZnCI2.
This reaction looks like: Zn + 2HCL = ZnCl, + H,

« Double Replacement or Displacement Reaction: In this chemical reaction,
the cations and anions of two different substances switch their places to yield
two totally different compounds. For example, when silver nitrate reacts with
sodium chloride, sodium and silver switch their places and there is a formation
of sodium nitrate and silver chloride. The chemical equation of this reaction is:
AgNO; + NaCl = AgCIl + NaNO;

o Combustion: During this chemical reaction, a hydrocarbon is burnt in the
presence of oxygen to form carbon dioxide (in complete combustion), or car-
bon monoxide (in partial combustion due to a limited amount of oxygen). This
reaction can be presented as: C;oHg + 120, = 10CO, + 4H,0

o Acid-base Reaction: It is a special type of double displacement reaction,
which is characterized by the reaction between an acid and a base. In this
chemical reaction, H" ion in the acid reacts with OH ion present in the base,
leading to formation of water. Generally, the end products of this reaction are
water and some ionic salts. For example, hydrobromic acid reacts with sodium
hydroxide to yield water and NaBr. The equation of this chemical reaction is:
HBr + NaOH = NaBr + H,O

Other types of chemical reactions include organic reactions, which involve the com-
pounds having carbon as the major element. Some basic types of organic chemical
reactions are addition reaction, redox reaction, elimination reaction, rearrangement
reaction, pericyclic reaction and substitution reaction.

History of the Periodic Table

The periodic table helps us to classify and compare various elements on the basis of
their chemical behavior. Read on to know how the periodic table evolved over a pe-
riod of time...

The periodic table is an arrangement of chemical elements in the form of a table, to
get a first-hand glimpse of 'periodically' recurring properties of elements. Since the
ancient period, scientists have suggested various forms of the periodic table, but the
credit for the modern form of periodic table goes to the Russian professor of chemis-
try, Dmitri Ivanovich Mendeleev. With the discovery of new elements and new theo-
ries on the structure of atoms; however, the basic structure of Mendeleev's original
periodic table has undergone several changes.
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Aristotle's Theory

During the ancient times, Greek philosopher Aristotle believed that the four main
elements are: air, earth, fire and water. He proposed that combining these elements
can lead to the formation of a new one. For instance, lava can be formed by combin-
ing earth and fire. However, his proposals were dismissed, when the chemical ele-
ments were discovered.

Concept of Laws of Triads

The German chemist Johann Wolfgang Dobereiner created a periodic table called
Laws of Triads, in 1829. His periodic table was based on the atomic weight of chemi-
cal elements. According to his periodic table, the atomic weight of the middle ele-
ment in the triad was an average of the atomic weights of the other two elements.
Later, when new elements were added to the triads, his theory could not be estab-
lished.

Concept of Law of Octaves

The English chemist John Newlands came up with his form of periodic table in 1865.
He, too, classified the elements on the basis of atomic weight. He observed that when
the elements are graded in the increasing order of their atomic weight, then their
physical as well as chemical properties are repeated after an interval of eight. He
compared this trend of elements with the octaves of music, and hence, he referred to
it as the Law of Octaves. However, this law was not valid for those elements whose
atomic weight was higher than that of calcium. The main drawback of this table was
that it could not accommodate the inert gases (helium, neon, etc).

Mendeleev's Periodic Table

The renowned Russian professor Mendeleev developed his periodic table in 1869.
Mendeleev's conceptualization of the periodic table was far more superior than any of
the periodic tables developed in his time. It was very systematically devised with a lot
of clarity and consistency. He kept some of the cells in his table empty, to accommo-
date the missing elements, which would be discovered in future. He could predict the
chemical properties of those unknown elements. Later, when those elements were
discovered, their properties actually matched with Mendeleev's predictions. He in-
cluded additional rows in the table in order to fit in some elements with recurring
properties into the same column. He made corrections in the values of the atomic
mass of some of the elements. The drawback of this table, however, was that the
lengths of all the rows were fixed.

Modern Form of Periodic Table

In the modern form of periodic table, the elements are arranged in accordance with
their increasing atomic number. There are a total of 117 chemical elements in the pe-
riodic table. Out of them, 94 elements are obtained naturally on Earth and the rest are
all synthetic elements. The elements are grouped in four blocks: s, p, d and f. The
transuranium elements or the radioactive elements are placed below the main table as
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lanthanides and actinides. Usually, each element is represented with its symbol,
atomic number and atomic mass in the periodic table.

The vertical column of the periodic table, also called a 'group', includes those ele-
ments which have the same electronic configuration in the outermost shell of their at-
oms. For this reason, elements in the same group show similar properties. The hori-
zontal row of the periodic table is called a 'period'. A row of the table signifies the
number of shells that are filled by electrons in an atom. In some sections of the peri-
odic table, the horizontal trends of the characteristics of elements are more significant
than the vertical trends. This holds true, particularly, for lanthanides and actinides (f-
block) and transition elements (d-block).

The periodic table is a complete database that has all the required information about
chemical elements. Its utility is not just confined to the field of chemistry alone, but it
is equally useful in biology, physics, engineering, etc.

KpaTknii rpaMMaTH4YeCKHUil CIPAaBOYHUK
Hesnunble ¢popmbl riaaroda.

Henmunsie opmel rarona, K KOTOPEIM OTHOCSITCS NMPHYACTHE, HHOUHUTHB U
TepYHIUH OTINYAIOTCS OT JIMYHBIX TE€M, YTO HE UMEIOT KaTerOpuH JINIa, YUCIIa, Bpe-
MEHH ¥ HAKJIOHEHHS U HE YIOTPEOISIOTCA B MPEIIOKECHNN B (DYHKIIUH CKAa3yeMoro,
XOTS MOT'YT OBITh €TI0 YaCThIO.

To translate (naduanTuB) the text I used a dictionary. UtoOwr mepesectn
TEKCT, 5 BOCIIOJIb30BAJICS CJIOBAPEM.

Smoking (repyrauii) is not allowed here. Kyputs (kypeHue) 3nech He pas-
pemaercs.

The stars shining (mpuuactue 1) in the dark sky seem blue. 3B&3zpI, cusro-
mye B TEMHOM HeOe, KaXyTCsl TOTyOBIMH.

Nudunurus.

Wndunutus (the Infinitive) — 310 Hemmunas ¢popma riarona, Koropas Ha3bIBa-
er aeiictBue. UHQUHUTHB siBIsieTcs ocHOBHOMU (mun I) dopmoit riaroma u npenacras-
JSeT TiIaron B cioBape. Ilpu3sHakoM WHOWHHTHBA SBiIseTCA dacThia to: to help —
momorars, to read — unrate. MHQUHUTHB ynorpebnserca 6e3 wacTHubl to B ciie-
JIYIOIMIUX CIydasx:

1) IMocne rnaronos shall, will. He will write to his parents tomorrow. 3aBTpa
OH HamMImeT CBOMM POJUTEIIAM.

2) INocne MomanbHBIX rinaronos (kpome raaroia ought). She can ski and skate.
Ona YMEET KaTaThbCd Ha KOHbKAX W Ha JIbDKaX.

3) IMocne rnaronoB ywyBcTBeHHOTO Boctpustus feel, see, hear, watch u 1p. We
saw him enter. M5!I Buenu, Kak OH BBIIIET.
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4) Ilocne riaronoB let (pa3pemars), have, make (3actaBmiTs). What makes
you think so ? Uro 3actaBnser Tebst Tak xymarh ? Let me take this book, please.
[Toxanyiicta, pa3peniure MHE B35Th 3Ty KHUTY.

5) Hocne Beipakennit had better (sryuame), would rather (sryame 651). You
had better go now. Jlyume yitnu / unu ceituac. I must see you at once. Mue Hamo

ceifyac e BCTPETUTHCS C TOOOH.
B coBpeMeHHOM aHTIHMIICKOM SI3bIKE€ HHPUHUTUB UMEET CIIeTytonue Gopmbl.

3. JInunoi dopMoit TIarona, €CIM ONPEAETICHHE OTHOCHTCS K IOPSIKOBOMY
gucnutensHoMY. She was the first to come. Ona npuina nepBou.

r) Jononuenuem. He was glad to have been given a new job. On 6511 pan,
9T0 eMy gai HoBylo padoty. I decided to read this book. f pemmn npouuntars o1y
KHHT'Y.

1) YacTpio cka3zyemMoro (4acTo MoJlajdbHOro). You may come in. Ber Mmoxere
BoWitu. We ought to leave early in the morning. Mb1 ZOMKHEI yeXaTb paHO yTPOM.
My wish is to read much. Mo€ xenanne — MHOTO YUTATh.

Active Passive
Indefinite to write to be written
Continuous to be writing --
Perfect to have written to have been written

Perfect Continuous

to have been writing

Moanexaiee + ckazyemoe + cylecTBUTe/IbHOE (MecTOMMeHUE) + HHPUHUTUB

Wuduantus B Gopme NedCTBUTEIFHOrO 3am0ra 0003HaYaeT JeHCTBUE, TIPOU3-
BeAEHHOE JINIIOM, BEIPQKEHHBIM B MPEII0KEHUH MOJICKAIINM, a B CTpagaTeIbHOM
3ajore — JieiicTBUe, HanpaieHHoe Ha 3To Juio. I like to help. S mo6mo momoraTs.
I like to be helped. f mo6i0, KOrIa MHE TTOMOTAIOT.

Nupurntus B Indefinite Active o00o3HauaeT neficTBue, HE YTOUHSS XapakTep
ero nporekanus. Mapuautus B Continuous Active moquépkuBaer IIMTEILHOCTD
nericteus. She likes to write letters. Ona mMorma mucars muceMo. She must be still
writing. OHa, 7OKHO OBITh, BCE €MIE MUIIIET.

HemnepdextHblit ”HQUHUTHB BBIpaXaeT ACHCTBHE, OMHOBPEMEHHOE C ACHCTBH-
€M TJIarojia-cKa3yeMoro (MM cieayromee 3a HUM).

IepdexTHBI HMHOUHUTHB BBIpaXaeT AeHCTBHE, IPEANIeCTBYIOIIee AEHCTBHIO,
BBIp@KCHHOMY TlarosioM-ckasyemsiM. I am glad to study at the University. {1 pan,
9T0 yuych B yHuBepcurere. I am glad to have studied at the University. 5 pax,
YTO YYUIICS B YHUBEPCUTETE.

DyHKuuU HHPUHHTHBA.

B npennoxeHnn HHOUHATHB MOXKET OBITH:

a) [onnexammM. To walk in the garden was very pleasant. ['ynats B cany
Obu10 oueHb mpusATHO. To read a lot is to know much. MHoro ynrare — MHOTO
3HATb.

6) O6crosTenpcTBoM nenn. To read the book I went to the reading-hall.
YroOBl IPOYHUTATE ITY KHHT'Y, S IOIMIEN B YUTAIBHBIHN 3a1.

B) Omnpenencarem. MHOUHUTHB B (QYHKINH ONPENCICHHUS NEPEBOIUTCA Ha
PYCCKHH SI3BIK TPEMSI CIIOCO0aMH:

1. HDI/IJIaTO‘-IHI)IM ONpeACTNUTCIILHBIM NPEAIOKECHUEM C MOAAJIBHBIM CKasye-
MeiM. He is going to take part in the conference to be held in Moscow. On cobu-
paercsi IPUHATh y4acTue B KOHPEPEHINH, KOTOopas I0JKHA cOCToAThes B MOCKBe.

2. Heonpenenénnoii dopmoii rmarona. I have nothing to sky. Mue nedero
CKa3arth.

77

I/IHQI/IHI/ITI/IBHBIC KOHCTPYKIIUUA.

I. CaoxHoe J0n0JHEHHE.
The Complex Object (Objective — with — the — Infinitive Construction).

DTa KOHCTPYKIUS COCTOUT M3 CYIIECTBUTEILHOTO B OOIIEM IMajeKe MM Me-
CTOMMEHUS B 00bEKTHOM MajieKe U HHOUHUTHBA.

OO0BIIHO NEPEBOAUTCA Ha pyCCKI/Iﬁ SA3BIK MPUAATOYHBIM JTOIMMOJIHUTCIbHBIM
npenioxenneM. He wants the book to be returned tomorrow. OH xo4eT, 4TOOBI

KHUTY BEPHYJIA 3aBTpPa.

I1. CaoxHoe noasiexaiiee.
The Complex Subject (The Nominative — with — the — Infinitive Construction).

:’)Ta KOHCTPYKIUA COCTOUT U3 CYIICCTBUTCIIBHOTIO NJIN MECTOMMCHUSA B UMCHU-
TEJIFHOM Tafexke W WHOUHATHBA. lepeBOANTCS HA PYCCKUH S3BIK IPUAATOYHBIM
MIPE/JIOKCHUEM.

She is expected to come any minute. Oxxugaercs, 4T0 OHA IPHUETET C MUHYTHI
Ha MUHYTY.

The water seems to be boiling. Kaxxercs, Boja kumur.

The Delegation is reported to have left London. Coobmaercs, 9ro nenera-
1y nokunyna JIonnox.

He is likely to know her address. OH, BeposTHO, 3HaeT e€ aapec.

He is sure to be asked about it. Ero, HaBepHsika, 00 3TOM CIIpOCAT.

She is said to be very beautiful. 'oBopsT. 4TO OHa OYEHb KpacuBa.

The car was seen to disappear. Bunenn, kak MallifHa CKpPbLIACh.

DTa KOHCTPYKIHS YIOTpeOIsieTcs:

1. C rmaronamu, 0003HaYaIOIIMMU YyBCTBEHHOE BOCTIpUsTHE -- to see, to hear,
to notice u 1p. u ¢ rIaroxaMu, 00O3HAYAIOMIMMHU YMCTBEHHYIO JEATEIBHOCTH -- 0
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think, to consider, to expect i 1p. (B cTpagaTenbHOM 3aJI0Te); a TAKXKE C TJIarojamMn
to say, to report, to ask, to order, to announce (B cTpaaTeJIbHOM 3aJI0T€).

2. Co cnoBocoueranusivu to be likely (BepositHo), to be unlikely (manoBepo-
SITHO), to be certain / to be sure (HecoMHEHHO / 0053aTENBHO).

3. C riaronamu B ISHCTBUTEIHHOM 3ajiore to seem / to appear (ka3atbes / 1Mo-
BUIMMOMY), to prove / to turn out (oxa3eiBaThcs), to happen (ciyuatscs).

NudpuHuTHBHASL KOHCTPYKIUS ¢ npeaioroMm for.
The For — to — Infinitive Construction.

B 3T0#1 KOHCTPYKIMH Tepes CYIIECTBUTEIHHBIM I MECTOMMEHNEM HaXOIWT-
cst mpeanior for. IIpu mepeBone Ha PyCCKUil SA3BIK MCHONB3YeTCS WM MPHIATOYHOE
MIPEIOKECHUE WITH NH)UHUTHUB.

It's easy for me to answer this question. MHe ylerko OTBEeTHTH Ha 3TOT BO-
mpoc.

It will be very pleasant for us to spend a week in England. Ha Gynet ouens
MPHUATHO IIPOBECTH HEAEIIO B AHIJINN.

There was nothing else for me to say. Mue 6oxpmie Heuero 0510 CKa3aTh.

It is for you to decide. Bam pemrats.

Here are some books for you to read. BoT HeCKkoJIpKO KHUT JUIS BaIIero 4Te-
HUs (BaM IIOYHUTATH).

IIpuuacrue 1.

Ipuuactue 1 (Participle I) — nemurast popma riaromna, obmamaromas cBOiCT-
BaMH TJiarona, mpuiaratensHoro u Hapeudus.. CooTBeTcTByeT (hopMaM MPUYACTHS U
JACCPUYIaACTHA B PYCCKOM SA3BIKE.
DopMBI IPUYACTHUSL.

active passive
Indefinite asking being asked
Perfect having asked having been asked

Participle I Indefinite o6o3nauaer neicTBHe, OMHOBPEMEHHOE C JEHCTBHEM
rimarona-ckazyemoro. While translating difficult texts we use a dictionary. Ilepe-
BOISA TPYAHBIC TEKCTHI, MBI ITOJIB3YEMCS CIIOBAPEM.

Participle I Perfect o6o3nauaer aeiicTBue, MpeaIIECTBYIONIEE EHCTBHIO, BbI-
pakeHHOMY Tiarojom-ckazyembiM. Having read the book I returned it to the li-
brary. [IpounraB KHHUTY, 1 BepHYJI €€ B ONOIHOTEKY.

®yukuuu npuyacrus L
B npennoxenun npugactue I (Participle I) moxer ObITS:
1. OnpenenenueM. B atoit dpyrkmun ymorpebusercs Tonsko Participle I In-
definite, koTOpoe COOTBETCTBYET PYCCKOMY MPUYACTHIO HACTOSIIETO BPEMEHHU B TOH
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ke pyaknuu. A smiling girl. Yapibatomasicst neBouka. A swimming man. [Iibi-
Bymui genoBek. The men building our house with me are my friends. Jlroau,
CTPOSIINE HAIl JOM BMECTe CO MHOM, -- Mou py3bs. The house being built in our
street is a new building of school. /lom, cTposmuiics Ha Hame# ynuie -- 3TO HOBOE
3/IaHHE IITKOJIBL.

2. O6croarenscTBoM. B at0it dpynknun Participle I Indefinite Active wame
BCETO CTOWT B Hauaje MPEIJIOKECHUS U TIEPEBOANTCS Ha PYCCKHUH A3BIK JeepUIacTH-
eM HecosepmieHHoro Buza. Translating the article he consulted the dictionary.
IlepeBomst cTaThio, OH MOJIB30BAJICS CIOBAPEM.

Ilepen TakmM mpugacTHeM B (GYHKIMH OOCTOSTEIHCTBA YACTO CTOSAT COIO3BI
when nnu while. Takue cioBocoueTanus mepeBoaATCs IHOO AECMPUYACTHBIM 000-
poTOM (MJM JEEHPUYACTHEM) C OMYIIEHHEM COI03a, MO0 MPHUIATOIHBIM MPEIIONKE-
HHEM, KOTOpOe HaYnHaeTcs ¢ coro30B "korma", "B To Bpems kak'". While translating
the article the student consulted the dictionary. [lepeBons ctaThio, CTyASHT MOJb-
30BaJICcs ciaoBapéM. / Korja CTyIeHT HepeBOANI CTaThI0, OH MOJIB30BAJICS CIOBAPEM.

Participle I Indefinite Passive mepeBomurcst Ha pycckuil S3bIK 0OCTOSTEIHCT-
BEHHBIM IIPHUIATOYHBIM IpetoxkenueM. Being built of wood the bridge could not
carry heavy loads. Tak kak MOCT OBLI IOCTPOEH W3 JIepeBa, OH HE MOT BBHIJEPKATh
OONBIINX HArPY30K.

Participle I Perfect Active nepeBoguTcst neempuyacTueM COBEPIICHHOTO BHU-
na. Having built a house he began building a greenhouse. [Toctpous nom, oH Ha-
4aJ CTPOMTH MapHHUK.

Participle I Indefinite Passive B ¢yHkiium o6crostenscTBa (BpeMeHH, Ipu-
YHHBI) IEPEBOJUTCS 00CTOSTEILCTBEHHBIM MTPUAATOUHBIM MpeAiokeHneM. [Ipu aTom
B KauecTBE IOJJIEKAIIEI0 PYCCKOr0 MPUAATOYHOTO MPENIOKEHHS yHoTpedmsercs
HoAJIeXaIee anrauiickoro npepnoxkenns. Having been built of concrete, the house
was cold in winter. Tak xax 70M OBUI TOCTPOEH M3 OETOHA, 3UMOH B HEM OBLIO XO-
JIOZTHO.

3. Yacteio ckasyemoro. Participle I Indefinite Active moxxeT ObITH 9acTbIO
ckazyemoro. They are playing chess. OHu UrparoT B mIaxmarsl.

Mpuyactue Il

IMpugactue II (Participle IT) — sermanas ¢popma riaromna (I ocroBHas popma
IJIaroja), IMeeT OJHy HEM3MEHIEMYI0 ()OPMY CO CTpafaTeIbHBIM 3HAY€HHEM U 000-
3HayaeT ACHCTBHE, KOTOPOE UCIBITHIBAET HA ceOe auio min npeamer. OHO coOTBET-
CTBYET B PYCCKOM $3bIKE IPUYIACTHIO CTPATATENBHOTO 3aJI0Ta.

IMpugactue 11 mpaBUIBHBIX IJ1aroNoB UMeeT Ty e (popmy, uto u Past Indefi-
nite, n o0pasyercs npu oMoy npudasiaeHNs cypdukca —ed Kk ocHOBe riaroia to
ask — asked, to help — helped.

INogo6ro mpuuacturo I, mpruactue Il o6ramaer cBoiicTBamu riarosa, mpumia-
raressHOro M Hapeuus. Kak u rimarosn, oHo o0o3HavaeT neicTeue. Bpems neiicteus,
obo3Hawaemoe mpuuactueMm lI, ompemensercs BpeMeHeM AEWCTBHSA —TIJIarojia-
ckazyemoro mnn koatekctoM. The book discussed yesterday was interesting. Kuu-

80



ra, oocyxaaBmascs Buepa, Obuta uaTepecHoil. The books discussed at the lessons
are always interesting. Kanru, o6cyxnaeMsle Ha ypoKax, BCET/1a HHTEPECHBI.

@®yukuuu npuyacrus 1L

B npennoxennn npugactue 11 Moxer OBITH:

a) Onpenenenuem. Last time is never found again. [loTepsaHOE BpeMst HUKO-
r7ia He BepHEWb (JJOCIOBHO — HE HaifTn). A written letter lay on the table. Hamu-
caHHOe MuchbMo Jexano Ha crosie. They are reconstructing the house built in the
18™ century. OHu pecTaBpHpYIOT 3/1aHHe, TOCTPOCHHOE B 18 Beke.

0) O6cTrosTensctBoM. [Tepen npudactuem Il B QyHKIIMM 0O0CTOSTENHCTBA MO-
T'yT cTosTh coto3bl if, unless, when. B Takom crmydae aHrnmiickoe mpudacTue mepe-
BOJUTCA 00CTOSTENECTBEHHBIM MPUAATOYHBIM TPCIJIOKCHUEM, B KOTOpPOM IIOMJIC-
JKaree To ke, 9To U B rinaBHoM npeanokenun. If built of the local stone, the road
will serve for years. Ecau moctpouTts gopory (Ecau gopora moctpoena) u3 MECTHO-
IO KaMH4A, OHa 6y,ueT CJIIY)KUTbH JOJITUC TOABI.

KoncTpykuus ¢ npuyacriuem.
OO0beKTHBIN MaJexk ¢ IPUYACTHEM.

OHa COCTOHT M3 JINYHOTO MECTOMMEHUS B OOBEKTHOM TTaJe)Ke MM CYIIeCTBU-
TeJFHOTO B o0mieM magexe n npudactus. I saw her crossing the street. S Buzmen,
KaK OHA NEePEeXOANT YIUIy. DTa KOHCTPYKIHS "00BEKTHBIN Maiex ¢ mpuiyactuem 1" —
the Objective — with — the — Participle I Construction -- ynorpe6asercs Toraa, Ko-
I7la TOBOPSAIIMII XOUeT MOAYEPKHYTh, YTO JICHCTBHE, BBIPAXKEHHOE NIPUYACTHEM, Ha
3aBEpIICHO U MPOTEKAET B MOMEHT peul. B 3Toif KOHCTpyKIMy ynorpetsieTcss TOIb-
ko onHa (opma mpugactust [ — Participle I Indefinite Active.

B 370l KOHCTPYKIMK MECTOMMEHHE B O0BEKTHOM IAAEKe HITH CYIIECTBUTEIb-
HOE B 00IIeM MaJieke Ha3bIBAOT JIMIIO WUIM MPEeaMET, Ipon3Boasmiee neiicreue. OHa
yIoTpeOsieTcsl MOCie TJarojioB YyBCTBEHHOr'O BocIpusithsi to see, to hear, to
watch, to feel u np. IlepeBomurcs npmmarounsiM npemnoxenueMm. They watched
him entering the house. Onu Ha0rOMaMM 32 TeM, Kak OH BXOIUT B 1oM. I saw John
passing our house. 51 Buznen, kak JIXKOH MPOXOJIMI MEMO HAIIIETo JI0MA.

Korcrpykmus "o0bexTHbI magex ¢ npudactueM 1" — the Objective — with —
the — Participle II otanuaercs oT aHATOTMYHON KOHCTPYKIIMH C IpU4yacTueM I, tem,
yTo B HeW npuuactue Il HaspIBaeT JnelicTBUe, HAIIPABJICHHOE Ha JUIO WJIM MPEIMET,
BBIPa)KCHHBIE JIMYHBIM MECTOUMEHIEM B OOBEKTHOM MaJIe)Ke MM CYIIECTBUTEIEHBIM
B o0meM manexe. JTa KOHCTPYKIHUS MEPEBOAUTCS HA PYCCKUHU SI3bIK B OCHOBHOM
MPHUAATOYHBIM IpemoxenneM. OHa ynorpebseTcs:

1) Iocne riarosoB 4yBCTBEHHOro BocupusTus to see, to hear, to feel, to
watch u 1p.;

2) INocne rnaronoB, BEIpaXaromux sxenanue to want, to wish u np.;

3) Ilocne rnarosios to have, to get.

We head his name mentioned. MbI ClTbIIIIanu, KaK YIIOMSIHYJIU €r0 UMS.
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I want the work done. S xoay, 4T0o0BI paboTa ObLia crienana.

I have my photo taken. 5 chororpaduposancs.

Takue npennoxkeHusl ¢ JaHHOW KOHCTPYKLMEHW IEpEBOAATCS IPOCTBIM IpEN-
JIOXKEHHEM.

II. He3aBucuMblii IpUYaCTHBIA 000pOT.

B cocraB He3aBHCHMOro IMpHYacTHOro 00OpOTa, TAakXKe Ha3bIBAeMOro abco-
JIFOTHBIM NIPHYAcTHBEIM 000poToM, (the Nominative Absolute Participial Construc-
tion) moxeT BxonuTh Kax Participle I, tax u Participle II.

1. HezaBucuMmsblil npugacTHEIN 000poT ¢ mpudactueM I. B 370t KOHCTpYyKIINH
npugactue | BeIpaxkaeT neiicTBue, HE CBSI3aHHOE C ACHCTBHEM, 0003HAYCHHBIM TIJIa-
TOJIOM-CKa3yeMbIM Ipeuioxkenns. CaMm 000pOT COCTOHT M3 CYIIECTBHTEIBHOIO B 00-
mieM naaexe (peke MECTOMMEHHUSI B UMEHUTENHHOM Majiexe) u npudactus 1. Jlefict-
BHUE, BEIPOKEHHOE IPHYACTHEM, OTHOCUTCS K 3TOMY CYIIECTBUTEIBHOMY (MM MECTO-
HUMEHHIO). DTOT 000pOT XapaKTepeH I MMCHbMEHHON Peud M MOYTH HE YIOTpeOs-
ercs B PasroBOpHOI. B mpemioskeHnu 3TOT 000pOT BBICTYIAET B POJHM Pa3IMIHBIX
00CTOSITENIECTB M Ha MICBME BCETJa OTACIACTCS 3aISTOH OT OCTaJBHOTO MpPEIJIOoKe-
Hust. Ha pycckuii sI3bIK ITepEeBOANTCS MPUAATOYHBIM IPEATIOKEHIEM.

The weather permitting, we shall go to the country. Ecim morona mo3Bo-
JIUT, MBI ITOEAEM 3a TOPOJ. (00CTOSATEIBCTBO YCIOBHU)

It being very cold, we could not go for a walk. Tak Kak ObLI0 X0J01HO, MBI
He CMOIJIY NOITH HAa NPOryJKy. (00CTOSITEILCTBO NPHYUHBI)

The sun having risen, we continued our way. [locie Toro, Kak cosHIle
B30IILI0, MBI IIPOJIOJDKIIIN CBOM ITyTh. (0OCTOATENBCTBO BPEMEHH)

The article having been translated, the student showed it to the teacher.
Hocne Toro kak (koraa) crathsi ObllIa MepeBesieHa, CTYIEHT MoKa3al e€ MmpernoaaBa-
Te0. (00CTOSATEHCTBO BPEMEHH)

2. HeszaBucuMmblil npudacTHblii 060poT ¢ mpudactuem II. ITOT 000pOT TaKKe
COCTOUT M3 ABYX YaCTeH: IMYHOTO MECTOMMEHHS B MMEHUTEIHHOM MaJIeXe WIH CYy-
IIECTBUTEIBHOTO B OOIIEM Iajiexe, KOTOPHIE IPeTepIeBaloT AeiiCTBHE, BRIPAXKCHHOE
npugactueM II. DTot 060opot ynorpebisercs B pyHKIINH pa3IHnIHBIX 00CTOSTEIHCTB
U MIEPEBOJUTCS HA PYCCKHUH S3BIK COOTBETCTBYIOUINM OOCTOSITEIBCTBEHHBIM IIPE/IO-
KEHHEM.

His work finished, he went home. Korna ero padora Opuia 3aKoH4YeHa, OH
ouIésn JOMOM.

I'epynnuit. The Gerund.

I'epynamii mMeeT cBOMCTBa KaK IJIaroja, Tak M CyIMIECTBUTENbHOr0. IlomobHoM
HEJIMYHON (OPMBI B PYCCKOM sI3bIKEe HeT. Kak CyIecTBHTEIbHOE OH MOXET BBIIOJ-
HATbH B IMIPEIOKCHUN (YHKINH MTOJUIKAIIET0, TOMOTHEHNS, ONpe/IeIeHus U 00CTOs-
TEeNbCTBA ¢ HpeIoroM. Kak riaron MoxeT UMeTh 1ocie ce0st IpsIMoe JIOMOTHEHNE ’
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oIpenenaThcs HapeuueM, UMeTh NepdeKTHyo (GopMy, KaTErOpUIO 3aJ0ra, a TakkKe
BBIPAXAaThb AEHCTBHUE KaK IIPOLECC.

I'epyramii oOpa3yeTcss OT OCHOBHI Ilarojia ¢ momomeio cyddukca —ing. To
translate — translating, to read — reading.

active passive
Indefinite writing being written
Perfect having written having been written

®Dopmer repyraus cosnagatoT ¢ ¢popmamu Participle I u Perfect Participle.
OpnHako, 3TO pa3Hble ()OPMBI TJIaroja, OTVIMYAIOIINAECS U 10 3HAYCHUIO U M0 CHHTAK-
crueckuM ¢yHKIsIM. @opmel Indefinite Gerund o6o3HauaroT melicTBus, OxHOBpE-
MEHHBIE C IeHCTBUEM, BEIPAKEHHBIM IJIar 0JIOM-CKa3yeMBIM.

He likes inviting friends to his place. On mo0Out npurnamare apy3ei k cede.

He likes being invited to his friends. On moOuT, KOraa ero NMpUriIaAMAT K
cebe ero Ipy3p4.

Iepdexrasie dopmer repyanus (Perfect Gerund) obo3magaror neiictus,
MPEIIECTBYIONINE AeHCTBHIO, BBIPAXKECHHOMY TJIar0JIOM-CKa3 yeMbIM.

He is proud of having invited this man to his place. On ropautcs tem, 4ro
IPUTJIACKI 3TOI0 YEJIOBEKA K cebe.

He was proud of having been invited to the party. On ropauicsa Tem, 4To

€ro Nnpurjiacujii Ha BEYCP.

DYHKI U TepyHIHSL.

B npeonoosicenuu zepynouit mosicem ovimo:

a) [Mognexxamum. Smoking is not allowed here. Kyputs (Kypenue) 3necr He
paspemiaercs.

6) Ompeneneanem. There are different ways of obtaining this substance.
CyIecTBYIOT pa3IyHbIe CIIOCOOBI MOJIYUEHUS 3TOTO BEIIECTBA.

B) Nmennoit gacteio ckazyemoro. His hobby is driving a car. Ero xo66u —
BOXJICHNE (BOANTH) MAIINHY (BI).

r) Ipsimeim momonuennem. The car needs repairing. MammHa Hy)1aeTca B
pemorTe (MamuHy Hy)XHO PEMOHTHPOBATB).

B BeimenpuBenEHHBIX (QYHKIUSAX TEPYHAUH MEPEBOJUTCS CYIMIECTBUTEIHHBIM
UM HHQUHUTHBOM.

1) Ipennoxusim nononaerueM. They spoke about their travelling. Oru ro-
BOPWJIN O CBOEM IYTEHISCTBUH (TOM, KAK OHU ITYTEIICCTBOBAJIN).

B nmanHO# QyHKIMHM repyHINi NEpEeBOIUTCSA CYIIECCTBUTCIHHBIM WIH TPHUA-
TOYHBIM IIPEIOKCHUEM.

e) O6crosTensctBoM. Learning rules without examples is of little use. 13y-
YEeHNE MPaBUII (M3y4aTh IIpaBHiIa) 0€3 MPIMEPOB MPHUHOCUT MO MOJIB3HI.

I like reading. {1 mo6:to yTeHne (YUTATH).
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Think before answering. [Torymaii mpexse 4emM OTBETHTb.

By doing that you'll save a lot of time. [lexas 310, TBI C3KOHOMHIITF MHOTO
BPEMCHH.

I am tired of waiting. 5I ycran ot oxunanus (ycran xKJIaTh).

The floor of the room needs painting. [Ton 3Toli KOMHATBI HYXAaeTCs B IO~
Kpacke (HY)KHO IMOKPACHTh).

Everybody laughed on hearing his answer. Bce paccmestmich, ycibiman (Ko-
I1a YCIBIIIAIN) €0 OTBET.

Thank you for coming. Cacn60 3a T0, 9T0 BBl IPUIILIH.

He is proud of having won in the tournament. On ropanuTcst TeM, 4To mode-
W1 B TypHHDE.

She is sorry for being late. Ona coxxaneer, 4To omo3nana.

He ran without stopping. On Gexan, He OCTaHABIMBAACE.

Before going to bed, she locked the door. [Ipexxne yem ne4ys cnars, oOHa 3a-
mepJa IBepb.

B nanHOM (QyHKINK repyHANHA MepEeBOIUTCS CYIECTBUTEIHHBIM C MPEAJIOroM,
JIeeTIpuIacTueM, IPUIATOUYHBIM NIPETI0KEHUEM.

CocnaraTe/ibHOe HAKJIOHEHHUE.
The Subjunctive Mood.

B pycckoMm sI3BIKe cocaraTesIbHOe HAKJIOHEHHE BBIPAKACTCs COYETAaHUEM TIJla-
rosia B (popMe IpOIIESAIIEro BpeMEHH ¢ yacTuieil "0b1" 1 IMeeT TONbKO OfHY hopMy,
KOTOpasi MOXET OTHOCUTHCA K HACTOAIIEMY, IpomeaneMy i oyaymemy. Ecin 061
sI 3aKOHYIII paboTy. 51 cMOT ObI TPOBOAUTH Bac Ha Bok3an ceroHs (3aBTpa, BUepa).

B aHrmmiickoM s3pIKe HMEIOTCSI AHAIMTUYECCKUE W CHHTETHYEecKne JOPMBI Co-
ClIaraTeNbHOr0 HAaKJIOHEHWsS. AHaimuTHdeckas (opMa — 3TO COYETaHHE IJIarojioB
should nmm would ¢ naduautrBoM (Indefinite Infinitive nmu Perfect Infinitive).
He demanded that the car should be repaired. On moTpeboBan, 4TOOBl MaIIMHA
6buta orpemonTHpoBaHa. He would come. On 651 npumén. He would have come
then. OH 051 IpuIEN TOTAA.

I'maron to be nmeer ¢popmbl be 1 were st BceX JIMI PY BBIPKEHUU TIPEJI-
MOJIOXKEHUSL, KEJaHUs MM BO3MOXXHOCTH, OTHOCSAIIUXCS K HACTOAIIEMY U OyaymemMy
Bpemenam. If I were .... . Eciu Ob1 51 OB ... .

B coBpemMeHHOM aHTJIMHCKOM SI3BIKE MMEIOTCS TAKXKE CHHTCTHYECKHE (OPMEI
coCJIaraTeIbHOr0 HAKJIOHCHHS.

Jlys BceX APYIrUX IJIaroyioB B 3TOM CiIydae HCHONb3yioTcs (opmel Past Indefi-
nite. If you came earlier, you should speak to him. Ecmu 651 BbI npunium passiie,

BBI ObI TIOTOBOPUJIN C HUM.
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Y Ci10BHbIE IPUIATOYHBIE NP EIJI0KEHH .

VYCnoBHBIE MPEIJIOKCHHST MOTYT BBIPXKaTh PeajbHBIC, MalOBEPOsSTHBIC (yC-
JIOBHBIC MPEUIOKEHUsT | THA) ¥ HEepeaabHbIC YCIOBHS (YCIOBHBIC IPEIJIOKCHHUS
II Tuna).

YcioBHble mpenioxkenus I Tuna.

VYcnoBue, coaeprkarieecss B yCIOBHOM NMPUAATOYHOM IPEAJIOKEHUH, PaccMar-
pHUBaeTCs TOBOPSIINM KaK PealbHO MpeanoiaraeMelii (Gpakt, oTHOCAIuUICS K HAaCTOs-
memMy, IpomeaneMy i oyaymeMy BpemeHaM. Cka3yemble INIaBHOTO M IPUAATOY-
HOTO TIPEUIOKEHNH BBIPAXKAIOTCS TIarojlaMy B ()OpMax M3BSIBUTEIHFHOTO HAKIOHE-
uust. If the weather is nice, we go for a walk. Eciin morona xoporias, MbI XOUM Ha
nporynky. If the weather was nice, we went for a walk. Ecin morona Osia xo-
pomasi, MbI Xoaunu Ha nporyaky. If the weather is nice, we'll go for a walk. Ecim
morojia Oyner Xxopouias, Mbl TOWAEM Ha MPOTYIIKY.

Ycnosubie npenioxkenns 11 tuna.

VYcnoBue, coaepiKamieecsi B yCJIAOBHOM MPUAATOYHOM HPEIJIOKCHUH, PACCMaT-
PUBACTCA TOBOPAMIUM KaK MaJIOBEPOATHOC. I[J'If{ BBIPAKCHUSA MaJIon BEPOATHOCTH
OCYIICCTBJICHUS JCHCTBHS B HACTOSIIEM WM OVIVIIIEM BPEMEHaX CKa3yeMoe IJIaB-
HOT'0 TPEJIOKEHUs yoTpebsercs B popMme cocnararenbHoro HakiaoneHus should /
would + Indefinite Infinitive 6e3 to, a ckazyemoe mpuIaTOYHOrO NPEAIOKECHUSI — B
(dbopMe cocnaraTenpHOr0 HakIIOHeHus, aHanmorndaoil Past Indefinite wim were mns
Bcex I oT raaroia to be. If he were free, he would do it. Eciiz 651 oH ObL1 cB0OO-
IeH, oH Obl 510 crnenan. If we paid more attention to grammar, we should know
the language better. Eciu Ob1 MBI yensny rpaMmatuke 00Jble BHUMaHUsI, Mbl Obl
3HAJI SI3BIK JIYUIIIe.

Ycnosubie npenJioxkenns 11 Tuna.

YcnoBue, coaeprkarieecss B yCIOBHOM NMPUAATOYHOM IPEAJIOKEHUH, PaccMar-
PUBACTCA TOBOPAMINM KaK HCOCYHIECTBUMOE, TaK KaK OTHOCHUTCSA K HOPOHIJIOMY BpE-
MeHH. CKa3zyeMoe II1aBHOro MpeIIoKEHUs ynoTpebisieTcs B hopMe cocimaraTesibHOro
nakjoHeHus should / would + Perfect Infinitive, a ckazyemoe npuaarouHoro mpe-
JoXeHusT B (OpME COCIaraTellbHOTO HaKJIOHEHWs, aHanmorndHoii Past Perfect. I
should not have been late yesterday, if my watch had been write. 5 651 HE omo-
3/1aJ1 BU€pa, €CJIM Obl MO YacChl IILIIK MPABUIIBHO.

Co103bI YCIOBHBIX NPUAATOYHBIX NP EIJI0KEHHIA.
if — ecin; in case — B cimydae, ecniu; suppose (that) — npeamnonoxum, 4to; on
condition (that) — mpu ycnoBum, uto; provided (that) — mpu ycinoBuu, 4to; unless
—ecim ... He; but for — eciu ObI He.

85

Cnucox HauboJ1ee yl'[OTpeﬁJ'IﬂeMbIX HENMPaBUJIbHBIX IJ1aroJjioB

1.Be Was/Were Been

2. Beat Beat Beaten

3. Become Became Become

4. Begin Began Begun

5. Blow Blew Blown

6. Break Broke Broken

7. Breed Bred Bred

8. Bring Brought Brought

9. Build Built Built
10.Burn Burnt/Burned Burnt/Burned
11. Buy Bought Bought

12. Catch Caught Caught

13. Choose Chose Chosen

14. Come Came Come

15. Cost Cost Cost

16. Cut Cut Cut

17. Deal Dealt Dealt

18. Dig Dug Dug

19. Do Did Done

20. Draw Drew Drawn

21. Dream Dreamt/Dreamed Dreamt/Dreamed
22. Drink Drank Drunk

23. Drive Drove Driven

24. Eat Ate Eaten

25. Fall Fell Fallen

26. Feed Fed Fed

27. Feel Felt Felt

28. Fight Fought Fought

29. Find Found Found

30. Fly Flew Flown

31. Forget Forgot Forgotten
32. Forgive Forgave Forgiven
33. Freeze Froze Frozen

34. Get Got Got/Gotten
35. Give Gave Given

36. Go Went Gone/Been
37. Grow Grew Grown

38. Have Had Had

39. Hear Heard Heard

40. Hold Held Held
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41. Keep Kept Kept
42. Know Knew Known
43. Lay Laid Laid

44, Lead Led Led

45. Learn Learnt/Learned Learnt/Learned
46. Leave Left Left

47. Let Let Let

48. Lie Lay Lain

49. Lose Lost Lost

50. Make Made Made
51. Mean Meant Meant
52. Meet Met Met

53. Pay Paid Paid

54. Put Put Put

55. Read Read Read
56. Run Ran Run

57. Say Said Said

58. See Saw Seen
59. Sell Sold Sold

60. Send Sent Sent

61. Set Set Set

62. Shake Shook Shaken
63. Shine Shone Shone
64. Shoot Shot Shot

65. Show Showed Shown
66. Shut Shut Shut

67. Sing Sang Sung
68. Sit Sat Sat

69. Sleep Slept Slept
70. Smell Smelt/Smelled Smelt/Smelled
71. Sow Sowed Sown
72. Speak Spoke Spoken
73. Stand Stood Stood
74. Steal Stole Stolen
75. Strike Struck Struck/Stricken
76. Sweep Swept/Sweeped Swept/Sweeped
77. Swim Swam Swum
78. Take Took Taken
79. Teach Taught Taught
80. Tear Tore Torn
81. Tell Told Told

82. Think Thought Thought
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83. Throw Threw Thrown
84.Understand Understood Understood
85. Wake Woke Woken

86. Wear Wore Worn
87.Win Won Won
88.Write Wrote Written

Cnucox NPUHATHIX COKPALIeHUI

adj (adjective) nMs IpHUJIaraTenbHoe

adv. (adverb) Hapeyue

conj. (conjunction) COI03

n. (Noun) UM CYIIECTBUTEIHHOE

num. (numeral) YHUCJIUTEILHOE

part. (particle) yacTuua

pl. (plural) MHOKECTBEHHOE UUCIIO0

sg. (singular) €AMHCTBEHHOE YHCIIO

pron. (pronoun) MECTOUMEHUE

v. (verb) TJIaroj
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