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BBEJAEHHUE

Llenp mocobus — MoMouYb OOyYarOIIMMCS OBIAJCTh HABBIKAMH YCTHOM
U MUCbMEHHOM pe4YM Ha aHTJIMHCKOM s3bIke B cdepe HePTEXHUMUUYECKOTO
npoduis ¢ yueToMm peruoHanbHoM criermpuku Pecriy6nuku TatapcraH, yCBOHTH
JIEKCUYECKU MUHHMYM, O3HAKOMHUTH OOYYAIOUIMXCSI C COBPEMEHHBIMH MaTe-
pHaIaMu 10 MpeiaraéMbIM TEMaM, Pa3BUTh HABBIKK OECIIEPEBOTHOIO YTEHHS.

[Ipu pa3paboTke NOCOOMS COCTABUTENIM ONHUPATUCh Ha CIEAYIOIINE
OCHOBHBIE TIOJIOXKECHUS:

— U0 KOMMYHUKATHBHOW KOMIIETEHIIMH, T. €. aICKBATHOCTH PEYEBOTO
MOBE/ICHUS ONPEIEIIEHHON CUTyalluy OOILEHUS;

— OPUEHTALMIO Ha BBICOKUI YPOBEHb JMYHOCTHBIX Ka4€CTB CHELUAINCTA,
BOCTPEOOBAHHBIX B YCIOBUSAX COBPEMEHHOT'O OOIIECTBA U IPOU3BOCTBA;

— BapUaTUBHOCTD U MOJIMBAPUATUBHOCTD MPU OTOOPE U CTPYKTYPHUPOBAHUU
COZICpKaHUST TpeIMeTa «AHIVIMACKUM SI3bIK» B 3aBUCUMOCTH OT JTalloB
0Oy4eHHsI, MHOTOCTYIIEHYaTOCTH U YPOBHEBOCTHU MOATOTOBKHU CHELUATUCTA.

OT060p s13bIKOBOTO ((POHETUYECKOTO, JIEKCHUYECKOT0 U TPaMMaTHYECKOTO)
MaTepuana, a TakK€ YCTHO-pEYEBBIX TeM MU cCUTyaluil sl (OPMHUPOBAHHS
HABBIKOB JIMAJIOTUYECKOM pPEYM OCYILECTBIEH Ha OCHOBE (DYHKIIMOHAJIBHO-
POJIEBOTO MOAXO0AA K COJIEPKAHUIO IPOU3BOICTBEHHOM IEATEIBHOCTY CIIEIAAINCTA
HEe(PTEXUMUYECKOTO TTPOPHIIA.

CopeprkaHre MepBOro MOAYJs MOCBSLIEHO 3TalaM Pa3BUTHS Ka3aHCKOU
HEe(PTEXUMHUYECKOM IMIKOJIBI; B HEM paccMaTpUBAIOTCS Ka3aHCKUE Yy4yeOHbIE
3aBeJICHUS] XUMUYECKOTo MpoQuiisi, a TakKe >KU3HEHHbIE U TBOPUYECKUE MMYTH
V3BECTHBIX MPEACTABUTEICH JTOPEBOJIOIMOHHON Ka3aHCKOM XUMHYECKOU
mkoisl: A.E. Apby3oBa, A.M. bytiepora, JI.1. Menaeneesa u I'.X. Kamasi.

Mopayne 2 mOCBSIIEH BOIPOCAM Pa3BUTHS XUMHUYECKOW MIPOMBIIIIIEH-
HOCTH B ABCTpaJIMM — OJTHOM M3 CTpaH M3Y4aeMOro f3bIKa, a TaKXke MpodsiemMam,
BO3HUKAIOIUM BCJICACTBUE DPA3BUTUS XMMHUYECKOTO MPOU3BOJCTBA, TAKUM KaK
3arps3HEHUE OKPYXKAIOIIEH Cpellbl, BO3ZHMKHOBEHHE XMMHUYECKOIO CMOTra Haj
MPOMBIIIUIEHHBIMUA TOPOJIAMH.

Monynb 3 nocBsieH npodieMaM COBPEMEHHOTO Pa3BUTHS XUMUYECKOM
npoMbllIeHHOCTH B Poccum m Tarapcrane Ha npuMepe KpPyHHEWIINX
pernoHanbHBIX npennpustuii: «HmwkaekamckHedTexumy, «Ka3zaHbOprcuHTE3
Y TIp.



Mopyinb 4 TOCBSIIEH MOCAEAHUM JOCTHKEHUSIM MUPOBOM XMUMHUYECKOU
HAyKH U MEPCIIEKTUBAM €€ Pa3BUTHS.

[locoOue Takke COAEPKUT TpaMMaTHUYEeCKUd OJIOK, OCHOBHas Ieib
KOTOPOTO — CHCTEMATU3UPOBATh HMEIOLIMECS 3HAHMS, PA3BUBATh HABBIKU
U YMEHHUS TPABWIBHO YHOTPEOJISITh TPaMMaTUYECKUE CTPYKTYPhI aHTJIUHCKOIO
s3bIKa Kak B YCTHOM, Tak WM THUChbMEHHOM peun. ['pammaruueckuii OJIOK
BKJIIOYAET B ceOs psij pas3/iesioB, OTPAXAIOIIUX OCHOBHBIE T'PaMMAaTUYECKHE
KAaTETOpUU aHIJIMHCKOrO s3bIKa. Pa3fensl pacrosyoKeHbl M0  MPUHLMILY
HapacTaHUsl CIIOKHOCTH, YTO I[IO3BOJISIET HE TOJIBKO XOpOIIO YCBAauBaTh
MaTepHall, HO ¥ CIIOCOOCTBYET €ro JaibHEeHIIeMy 3akperieHuto. biok Taxxke
BKJIIOYAET B c€0sl TPEHUPOBOUHBIE YIpaXKHEHUS, HAMPABIICHHbIE HA Pa3BUTHE
KOMMYHUKATUBHBIX HABBIKOB M aBTOMATH3AIMIO YMOTPEOJICHUS Pa3TUYHBIX
rpaMMaTUYECKUX CTPYKTYP.



UNIT 1
Kazan Chemical School

Text 1
Read and translate.

Alexei Butlerov and his Contribution to Russian Science
(1828-1886)

Alexei Mikhailovich Butlerov was born in Chistopol in 1828. He became
a professor at Kazan and afterwards at Petersburg University and an academician.

He was one of the most remarkable of Russian scientists. Butlerov
became a chemist in Kazan and developed his own school of chemistry there.
His ideas and works did not repeat or develop the ideas of his predecessors
but were his own.

Butlerov’s theory of chemical structure laid the foundations of modern
organic chemistry. Alexei Mikhailovich created and based his theory on two
ideas: that properties of substances depend on the sequence in which their
atoms are bound together as well as on the order of their mutual influence over
one another, and atoms and molecules are bound together in a strict sequence
according to their valency.

He achieved the polymerization of isobutylene and he was the first
to synthesize sacharine.

In 1864-1866 Butlerov published his classic work «Introduction
to organic chemistry» on the principles of which modern chemistry is based.

Vocabulary

predecessor ['pri:diseso] — npeaecTBEHHUK

to lay the foundation — mos0xuTh OCHOBY

strict [strikt] — ctporuit

sequence ['sikwons] — mocien0BaTeIbHOCTh
valency ['veilonsi] — BaJ€eHTHOCTB

according to[ o'ko:diy to] — B cooTBeTCTBHH C...

Exercises

1. Guess the meaning of the following words.

Professor, academician, rector, atom, molecule, polymerization,
isobutylene, to synthesize, saccharine.



2. Answer the questions.

1. Where was Alexei Butlerov born? 2. In what universities did he work?
3. What laid the foundations of modern organic chemistry? 4. What are the
main ideas of Butlerov’s theory? 5. Did he have any other achievements? 6. When
did Butlerov publish his classic work? 7. What is the name of Butlerov’s work
which contains principles of which modern chemistry is based?

3. Confirm or disprove.

1. Alexei Butlerov was born in Kazan. 2. Alexei Butlerov was born
in 1828. 3. Butlerov developed the ideas of his predecessors. 4. Butlerov’s
theory of chemical structure laid the foundations of modern organic chemistry.
5. The main idea of his theory is that atoms and molecules are bound together
in a strict sequence according to their valency. 6. He didn’t manage with
saccharine synthesizing. 7. Butlerov’s work «lIntroduction to organic
chemistry» was never published.

4. Put the sentences into the right order.

The main ideas of Butlerov’s theory; Butlerov’s classic work; general
information; other achievements.

5. Translate into English.

1. bytnepoB pommicst B Uuctomosne B 1828 romy. 2. OH ObUT OgHUM
u3 HanOosiee BbLIAIOMIMXCS y4ueHbIX. 3. Teopus byTiepoBa 0 XUMHUYECKOM
CTPOCHUHU JIeTJla B OCHOBY COBPEMEHHOW OpraHUYEeCKON XuUMUU. 4. ATOMBI
Y MOJIEKYJIBl CBSI3aHbl B CTPOTrOWM TMOCJIEAOBATEIbHOCTH B COOTBETCTBUU
C BQJICHTHOCTHIO. 5. ByT/IepoB OTKPHLI NOJMMEPU3ALINIO U300y THUIIEHA.

6. Prepare the retelling of the text about Butlerov. Use plan from exercise 3.

7. Find in the text verbs in the Past Simple. Write 3 forms of found
irregular verbs.

8. Discuss in pairs Butlerov’s contribution into chemistry development.

Text 2
Read and translate.

Mendeleev — Pride of Russian science

In 1999 we celebrated the 130th anniversary of the publication of the
Periodic Law of Elements by Mendeleev.



Mendeleev, the outstanding Russian scientist was born in Tobolsk
in 1834. In 1850 at the age of 16 he entered the Pedagogical Institute
in Petersburg to study chemistry. Five years later he graduated from it as
an A-student and was invited to lecture on theoretical and organic chemistry
at Petersburg University.

To continue his studies and research Mendeleev was sent to Germany.
In 1859 while living abroad he made a number of important investigations.

The year of 1868 was the beginning of his highly important work
«Fundamentals of Chemistry». When working at the subject Mendeleev
analysed an enormous amount of literature, made thousands of experiments and
calculations. This tremendous work resulted in the Table of Elements
consisting of vertical groups and horizontal periods. Mendeleev was the first
one who suggested a system of classification in which the elements are
arranged in order of increasing of properties with the increase of the atomic
weights.

Arranging all the existing elements in the Table Mendeleev had to
overcome great difficulties as a considerable number of elements were
unknown at that time and the atomic weights of 9 elements (out of 63)
we wrongly determined.

Due to these investigations Mendeleev was able to predict not only the
existence of a few unknown elements but also their properties as well. Late
these elements were discovered.

Mendeleev was engaged not only in the study of chemistry. His more
than 350 works deal with many subjects. Combining theory with practical
activity he carried out great research in coal, petroleum, iron and steel
industries in Russia. He died in 1907 at the age of 73.

Time is the most severe judge in science. After 130 years of its existence,
the periodic Law has preserved its full value and is being constantly developed
with each new discovery.

Vocabulary

anniversary [en1'va:sori] — romoBHa
vertical ['va:tikol] — BepTUKaNBHBIIH
property ['propati] — cBoOHCTBO

to be engaged in — 3aHMMaTbCs
petroleum [pi'trauljom] — Hed1H



Exercises

1. Answer the questions.

1. Where and when Mendeleev was born? 2. What institute did he enter?
3. What subjects did he study at the institute? 4. When did he graduate from it?
5. When was he sent abroad? 6. What was the most important his discovery?
7. Were these unknown elements discovered? 8. When did Mendeleev die?

2. Make up a dialogue using the following words:

elements, scientist, chemistry, study, research, outstanding, investigation,
work, result, important.

3. Translate into English.

1. Beinaronmiicst pycckuii xumMuk MenzeneeB pomuwicss B 1834, a ymep
B 1907 romy. 2. B 16 neT oH nocTymun B negarorudeckuii MHCTUTYT B [lerepOypre.
3.B 1859 romy MenneneeB ObL1 OTIpaBiieH B ['epMaHuio, Tae caenal MHOTO
BOXHBIX OTKpbITUA. 4. IIpexae 4eM OTKPBITh CBOIO TMEPUOUYECKYIO TaOJHILY,
MenieneeB mpozesan MHOTO SKCIIEPUMEHTOB. 5. MeHIenieeB cienai OueHb MHOTOE
JUIs1 YTOJIbHOM, He(hTera3oBoii, MeTasu1o100bIBAIOIICH MTPOMBIIIIIICHHOCTU B Poccum.

4. Translate into Russian.

To study chemistry; theoretical and organic chemistry; important
investigations; fundamentals of chemistry; thousands of experiments; vertical
groups and horizontal periods; system of classification; increasing atomic
weights; periodic repetition of properties.

5. Match years and events.

1869 entered the pedagogical institute

1834 began to work on «fundamentals of chemistry»
1850 Mendeleev died_ .

1859 published the periodic law of elements

1868 was born

1907 lived abroad

6. Match the adjectives with the nouns.

atomic elements
unknown weights
tremendous periods
vertical work



horizontal groups

considerable number
great amount
organic chemistry

7. Fill in an appropriate preposition.

With, in, from, of, to, on, at
to consist ..., to be engaged ..., to graduate ..., to result ..., at the age...,
to lecture ..., to work ..., to invite ..., to deal ....

8. Find pairs of synonyms.

Increase research
enormous complete
Investigation rise

to be engaged in  huge
carry out to work at

9. Make a plan on the text. Retell the text using your plan.

10. Imagine that two great chemists Butlerov and Mendeleev met. What
would they speak about? Try to reproduce the dialogue.

Text 3
Read and translate.

Academician A.E. Arbuzov
(1877-1968)

Alexander Erminingeldovitch Arbuzov was born in the village Arbuzov-
Baran, not far from Kazan on the 12th of September 1877. He spend his
childhood in the village and received his first education at a regular village
school.

When he was 9 Alexander entered the preparatory class of the First
Kazan Gymnasium. At the gymnasium he became interested in chemistry and
natural sciences.

In 1896 Arbuzov entered the Science Department of the Faculty of
Physics and Mathematics of the Kazan University which he graduated from in
1900 with the Honours Degree and with the academic title Bachelor of Science.

Alexander Erminingeldovitch worked out a new perfect procedure for
preparing complete esters of phosphorous acid. He was the first to make the
pure esters of phosphorous acid available and to make a profound and complete
study of their properties.



Later the scientist came to the conclusion that it was necessary to find
a versatile reagent enabling one to tell the difference between the compounds
of trivalent and pentavalent phosphorus.

The experimental discoveries were very important for the future
development of the chemistry of organophosphorus compounds.

At present this transformation is known in chemistry as the Arbuzov
reaction (or the Arbuzov rearrangement).

The First World War set absolutely new tasks before the chemists
of Russia.

Since the war had begun the shortage of medicines imported from
Germany immediately became evident, salicylic preparations being among
them. The chemical section of the Military Industrial Committee entrusted A.E.
to organize the production of a number of salicylic preparations in Kazan, i. e.
salicylic acid, sodium salicylate, aspirin and some others. To set the production
going A.E. used all his outstanding abilities of an engineer, designer,
technologist and an excellent organizer and he succeeded in organizing a very
technically complicated production of medicines and disinfectants. Under
conditions in which no medicines could previously be produced they managed
to manufacture 16 kgms of aspirin daily.

Experts considered that the effect of treatment with the aspirin produced
in Kazan excelled that of the famous Bayer Firm. To the end of his life
Arbuzov used only this aspirin.

In 1928 he became a Rector of Kazan University.

In 1971 a Memorial Museum was opened in the house of Arbuzov
in Shkolny Street where he had lived for more than half a century.

Vocabulary

ester ['esto] — croxxHbIl up

phosphorous ['fosf(a)res] — pochopuctsrii
phosphorus ['fasf(a)ras] — dbocdop

acid ['es1d] — kucnora

versatile ['va:satail] — MHOTOCTOpOHHUI, THOKKI
reagent [ri:'eidz(o)nt] — peaktus

Exercises

1. Answer the following questions.

1. Where and when was Alexander Arbuzov born? 2. Where did he get
his first education? 3. At what age did Alexander enter the preparatory class of the
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First Kazan Gymnasium? 4. Where did Arbuzov study after the gymnasium?
5. Did he study well? 6. What did he work out? 7. What conclusion did he come
to working with phosphorus? 8. Why was it important to organize the production
of medicines in Kazan? 9. Where was Arbusov’s Memorial Museum opened?

2. Confirm or disprove.

1. Alexander Arbuzov was born in Kazan. 2. Arbuzov received his first
education at a regular village school. 3. He never interested in chemistry at the
gymnasium. 4. Arbuzov had been studied at the Science Department of the
Faculty of Physics and Mathematics for 7 years. 5. The scientist worked out
a new perfect procedure for preparing complete esters of phosphorous acid.
6. During the World War | Arbuzov continued his experiments with
phosphorous acid. 7. The production of medicines and disinfectants is very
technically complicated. 8. Arbuzov succeeded in organizing production
of medicines and disinfectants. 9. But famous Bayer Firm’s aspirin excelled the
effect of treatment of Kazan aspirin. 10. In 1928 he became a Rector of the
University.

3. Tell about scientific work of Alexander Arbuzov using the following words.

To work out; procedure; complete ester; phosphorous acid; reagent; salicylic
preparations; technically complicated production; medicines; disinfectants; effect.

4. Change the underlined words. Choose from the words below.

Continued, manufacturing, everyday, fifty years, before, near, well-known,
get, shortfall.

1. Alexander Arbuzov was born in the village, not far from Kazan.
2. He received his first education at a village school. 3. Arbuzov is a famous
scientist. 4. The shortage of medicines imported from Germany became
evident. 5. He succeeded in organizing a complicated production of medicines.
6. No medicines could previously be produced under that conditions. 7. They
manufactured 16 kgms of aspirin daily. 8. He kept working at the Kazan
University. 9. Arbuzov had lived in Shkolny Street for more than half

a century.

5. Match dates and events of Arbuzov’s life.

1877 became a Rector of University
1886 entered the gymnasium

11



In 1896 he graduated from the University
1900 was born
1928 entered the University

6. Make sentences.

1. Entered, A.E. Arbuzov, the Science Department, In 1896, of the
Faculty of Physics and Mathematics, of the Kazan University.

2. Set, tasks, new, The First World War, absolutely, of Russia,
the chemists, before.

7. a) Make up 10 questions on the text.

b) Use answers as a plan for retelling.

Text 4
Read and translate.

A Pioneer of Tatar Chemistry

The way to the science of the first Tatar professor Gilm Kamai was
thorny. He was born in the family of a loader. His father wanted his son to be
educated, but he died at the age of forty-two. Mother could not provide
sustenance for three children that is why Gilm had to work. Fortunately, after
The Soviet Revolution he obtained the opportunity to enter The Tatar
Pedagogical Seminary where he was provided by scholarship and a room at
the hospice. Then he entered Kazan University and after graduation took a post-
graduate course on chemistry. At the University’s museum favourable report of
A. Arbuzov on Gilm Kamai’s post-graduate work is kept.

A very exciting and important event for a young scientist became
The Vth Congress named after Mendeleev. It was very responsible to report on
such a conference, as it had to be listened by famous chemists. By that time two
great scientific researches were completed by Gilm Kamai they were:
«The Principles of Getting Phosphonacetic Ether» and «About Getting
Thiophosphin Acids with Asymmetric Phosphorousy.

Many foreign scientists were interested in Kamai’s work. He went
abroad to lecture and to share his scientific experience with foreign colleagues.
On returning home Gilm Kamai was elected to be the Head of The Department
of Intervening Products and Dyestuffs and in several months he became
a professor of The Kazan Chemistry and Technology Institute and Kazan
University.

12



His fundamental works in chemistry of arsenic- and phosphorous organic
compounds and in nitro compounds chemistry made the Kazan Chemistry
School famous.

Vocabulary

provide sustenance — npoKOpMUTh

«The Principles of Getting Phosphonacetic Ether» — «K wmertomuke
nosrydeHus: GocPOHYKCYCHOTO dupar

«About Getting Thiophosphin Acids with Asymmetric Phosphorous» —
«O nomyueHnn THOPOCHUHOBBIX KUCIOT C aCUMMETpHUECKUM (hochopom»

chemistry of arsenic- and phosphorous organic compounds — xumus
MBIIIBSK- U (OCHOPOPraHUYECKUX COCTUHEHUM

chemistry of nitro compounds — XuMHsS HUTPOCOSTUHEHHIA

Exercises

1. Make up seven questions on the text. Ask questions each other.

2. Find in the text sentences with the modal verb «have to» and «can»
Make up 5 sentences of your own using modal verb «have to» and «can»
in Present and in Past.

3. Translate into Russian.

TepHucThIi TyTh, B BO3pACTE; MPOKOPMUTH; MOIYYUTh BO3MOMXKHOCTH;
CTUTICHIIUSI;, CTYJEHUECKOe OOIICKUTHE, acIUpaHTypa, UMeHu MeHjeneena;
YYUTBHCS B ACIIUPAHTYPE; HAYYHOE HMCCIICI0BAHHUE.

4. Translate into English.

1. IlyTp K Hayke MepBOro TaTapckoro npodeccopa XUMUHU ObLIT TEPHUCT;
€ro OTeI[ XOTeJ, YTOOBI ChIH ObLT 00pa3oBaH. 3. MaTh HE MOTJIa IPOKOPMHUTH TPOUX
nereil, u ['wibM BbIHYXIeH ObUT pabortaTth. 4. Ero obecneumim oOIIEKUTHEM
U ctunieHauend. 5. B My3ee yHUBeEpcUTETa XpPaHUTCS MOJIOKUTEIbHBIA OT3bIB
ApOy3oBa o pabore Kamasa. 6.K sTtoMy BpemeHum paBa OOJBIIMX HAyYHBIX
UCCIeIoBaHusl ObUIM 3aBeplieHbl. /. MHOTHME 3apyOexHble KOJUIETH WHTEPECO-
Bauch paboramu Kamas. 8. OH moexan 3a TpaHUIy, 4TOObl YUTaTh JICKIHH.
9. I'lo Bo3BpalIeHKIO TOMOI ero BhiOpau 3aBenytommM Kadeapsl. 10. Ero dpynna-
MEHTaJIbHBIE TPY/Ibl B XMMHUH MPOCIABUIM TATAPCKYI0 XUMUYECKYIO IIKOY.

13



5. Make up a dialogue using the words from exercise 3.

6. Make up a plan on the text. Retell the text using your plan.
Text5

Read and translate.
Kazan chemistry and Technology College

Such famous chemists as Butlerov, Arbuzov and others developed their
chemical researches in our city. That is why the Kazan chemical school has
astrong scientific basis and a long history. Of course all scientific
achievements are reflected on the development of chemical industry and we
had to have worthy specialists to implement the result of a scientific work.
To solve this problem many educational institutions were established in Kazan.

Kazan Chemistry and Technology College is among them. It was
founded in 1964 and prepared specialists for Kazan chemical enterprises.
One of such enterprises is a chemical plant Kazanorgsintez. It helps largely
to the College and supports it with different types of facilities.

The college is a five-year academic institution and it has 3 departments:
the Mechanical, the Technological, and the Law Department. Boys and girls
enter the College at the age of 15 and study carefully a wide range of different
subjects during 5 years. Besides professional subjects that are taught in well-
equipped labs, computer and video halls, there are also non-professional
subjects such as Psychology, Pedagogy, Esthetics and some others. Students
also study Advanced Chemistry, Russian History, Russian Literature, the Tatar
language, the Law, Biology, Computer programming, Physics and the English
language. All these subjects are compulsory.

Because of an extensive help of the «Kazanorgsintez» many sport
facilities are available for the students of the College such as swimming, tennis,
track and field.

Vocabulary

achievement [2'ffi:vmoant] — mocTrxeHne
reflect [r1'flekt] — orpakaTh

facilities [fa'silitis] — obopynoBanue
compulsory [kam'palsari1] — o0s3aTenbHbIIH

14



Exercises

1. Answer the questions.

1. What for was Kazan Chemistry and Technology College established?
2. When was the college established? 3. What enterprise supports the college?
4. How long do students study at the college? 5. How many departments does
it have? 6. At what age do children usually come to enter the college? 7. What
subjects do they study? 8. Are all subjects compulsory? 9. Do students have an
opportunity to go in for sports?

2. Find synonyms of the following words in the text.

Well-known; establishment; to be founded; to help; equipment;
extensively; faculty.

3. Write out of the text sentences and replace some words by the synonyms
from the exercise 2.

4. Translate into English.

OOs3arenpHbIe HpCI[MeTBI; HAay4YHBIC JOCTIOKCHUS, CTOSAIIUC CIICHIHUAJINCTEI,
00pa3oBaTelIbHBIC YUPEXKACHUS; TOTOBUTH CHEIMAIUCTOB, IIUPOKUAN CIEKTP
MIPEIMETOB; MPO(PECCHOHATIBHBIE TMPEAMEThI; HENMPOPECCUOHATBHBIC MPEIMETHI;
XOPOIIIO OCHAIIICHHBIC, JOCTYIIHBI.

5. Make a dialogue using the words from the exercise 4. Discuss the
advantages of studying at the college.

Text 6
Read and translate.

Kazan State Technological University

Kazan State Technological University is a large educational, research
and production center. It consists of:

— KSTU (heard organisation);

— Nizhnekamsk Chemical Engineering Institute;

— Kazan Chemical Engineering College;

— Branch Institute in Bugulma;

— Planning and design institute «Sojuzkhimpromprojecty;

— Research Institute «Spetskauchuk;

— Interdisciplinary Regional Retraning Centre;

— Institute if Additional Professional Training.
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Ten colleges, higher schools, departments (outside Kazan) providing
different levels of higher professional education.

The University provides pre- and post-university professional training.
It also performs integrated continuous education with an appropriate license
for this type of activity.

The University was founded 80 years ago as Kazan Polytechnik Institute.
In 1933 it was reorganised into Kazan Chemical Engineering Institute, and
in 1992 it received the status of a university and was named Kazan State
Technological University.

At present the University has six thousand five hundred full-time,
part time extra-mural students, it offers courses in forty two specialities. More
than one thousand and fifteen lectures and scientists work at the University,
among them more seven hundred and fifty doctors and professors, forty five
academicians. More than four hundred post graduate students specialise in forty
four disciplines and forty five take doctorate courses.

In 1994 at the University was created the Faculty of Additional Training.
The main mission of the faculty is providing simultaneous minor courses.
Each course envisages six — eight hundred hours of classes in three years, and after
the final exam students receive KSTU diploma of Additional Professional Training.

Faculty of Preparatory Training runs full-time, week-end, evening and
distant preparatory colleges, evening preparatory courses.

At present the University is a State Research Centre of the RT and one of
the largest scientific centres of the RF. It develops and implements scientific
and technical programme «Chemistry and chemical technology in the Republic of
Tatarstan» and the programme of the RT government designed till 2005
«Development of science in priority spheres». The University initiates developing
of perspective schemes for cooperation of science education and industry.

The University carries out basic, applied and discovery research work
of students. The University organises annual international, Russian and regional
student research and scientific conventions.

The University has contracts and agreements of co-operation in the sphere
of science and education with thirteen universities, colleges, organisations and
companies in Great Britain, Ireland, Bulgaria, Poland and China.

Exercises

1. Answer the following questions.

1. What does State Technological University consist of? 2. What does the
university provide? 3. When was the university founded? 4. What was its name
at first? 5. When did it receive the status of a university? 6. What is the
university’s present name? 7. What type of education does it provide? 8. Does
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the university have a professional staff? 9. Is there a post-graduate course at the
university? 10. What for was the Faculty of Additional Training created?

2. Make up a plan on the text.

3. Discuss in pairs what educational services State Technological
University provides.

4. Say in English.

YHUBEPCUTET COCTOMT H3; BbICIIEee MpodeccHoHaTbHOE 00pa30BaHUE;
JIMIIEH3US HAa KaKOW-TMOO BUJ AESTEILHOCTH; CTYJIEHT JHEBHOTO OTIEJICHMS,
YUYUTHCS 3a0YHO.

5. Discuss in pairs what advantages State Technological University provides.

UNIT 2
Chemical problems and realities

Text1
Read and translate.

The polymer industry in Australia

Australia uses a large amount of polymer materials per head of
population. Poly (ethylene), poly (propylene), poly (vinyl chloride), poly (vinyl
acetate), and many step-growth polymers, such as urea-formaldehyde and
polyester resins, are produced in Australia. The amounts of these polymers,
which are imported, depend on economic factors, including tariff-levels.
Polymers for special purposes are usually imported.

Production of synthetic polymers in Australia started in the early 1950’s
with production of nitrocellulose, urea-formaldehyde and then poly
(vinyl chloride). Vinyl chloride was made from acetylene and hydrogen
chloride. Now vinyl chloride is made from ethylene.

Low-density poly (ethylene) was first produced in Australia in 1957.
The ethylene was produced by the dehydration of ethanol, which was made by
fermentation of sugar.

Since the first petrochemical plants were constructed in Australia during
the 1960’s ethylene has been obtained from the cracking of distillation products
from crude oil. Natural gas may replace this source in the future. Production
of high-density poly (ethylene) was begun in the 1970’s.
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Vocabulary

polymer materials ['polimo ma'tioriols] — monumepsl

ethylene ['e61lin] — >Tren

propylene [propilin] — nponunen

vinyl chloride ['vainil 'klo:raid] — BunuIXITOpH T

vinyl acetate ['vainil '&sitit] — amerar

urea-formaldehyde  resins  ['juorio-fo:meldihaid] -  xapGammio-
dbopMabaeTHAHBIE CMOJIBI

polyester [ ‘poli'esto] — monusup

Exercises

1. Find in the text verbs in passive.

2. Answer the following questions.

1. What polymers are produced in Australia? 2. When did production
of synthetic polymers started in Australia? 3. What polymers did the production
start with? 4. What was vinyl chloride made from? 5. When was low-density
polyethylene first produced? 6. In what way was ethylene produced? 7. What
was changed in producing ethylene, since the first petrochemical plants were
constructed? 8. When was production of high-density polyethylene begun?

3. What reaction does this formula express?

CoHa(g) + HCI(g) — CH2CHCI(g)

4. Divide your class into 2 groups and compete: which group will be able
to name more products made from polymers.

5. Name as many polymers as possible.

6. Match the antonyms.

import finish
dependant  exclude
start break

make export
include independent

7. Find pairs of synonyms.

make build
obtain produce
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begin aim
purpose get
construction start

8. In which sentences of the text are the words from exercises 7 and 8 used?
Find them and read.

The polymer
Exercises

1. Fill in the gaps using the words.

Materials, rust, fluids, adhesive, approximately, transparent, synthetic,
transported.

1. Potentially, plastics do not ... or need regular re-painting. 2. These
tanks are used for storing such ... as oil and petrol. 3. The light weight
of plastics enables them to be easily ... and moved on site. 4. PVC can be
manufactured in a variety of colours or can be ... . 5. ..., also known as glue,
cement, is any non-metallic substance applied to one or both surfaces of two
separate items that binds them together and resists their separation. 6. In the
United Kingdom ... 500,000 tonnes of PVC are produced each vyear.
7. Thermosets also present an increased utilisation as reinforcing and structural
... . 8. Thermoplastics and thermosets are ... polymers.

2. Translate the sentences.

1.Tlo OTHOIIEHHIO K HArpeBy MOJUMEPHI TMOAPA3ACISIIOT HA TEPMO-
IUIACTUYHBIE U TEPMOpPEAKTUBHBIE. 2. YenoBeK AaBHO MCHOJIB3YET MPUPOIHBIC
MIOJIMMEPHBIE MaTepuaibl B CBOEH XW3HU. 3. IIpoMbllEeHHOE TPOU3BOJICTBO
MOJIMMEPOB Havasioch B Hayane XX Beka. 4. D1acTOMepbl — 3TO MOJIUMEDPHI,
oOJaaronye BHICOKOAIACTUYHBIMY CBOMCTBaMuU. 5. Hayka o monumMepax crana
pa3BUBATHCS KaK CaMOCTOSITENIbHAsI 00J1acTh 3HAHUS K Hauainy BTopoit MmupoBoit
BOWHBI. 6. [IpOM3BOACTBO CUHTETHYECKUX MOJMMEPOB Hadanoch B 1906 rony,
xorma Jleo bakemann (Leo Baekeland) 3amateHToBanm Tak HasbpIBaeMyro
oakenuroByro (Bakelite) cmoiy. 7. MHOrHE OJTUMEPHI, TAKKE KaK SITOKCHIHBIC
CMOJIbI, CKJIOHHBI K BOCIIJIAMEHEHHUIO.

3. Read the extract from a leaflet sponsored by the plastics industry.
Choose a heading for each paragraph. There is one you do not need.

a) An important new use of plastic. d) New life of old plastic?
b) Plastic and the environment. e) Physical qualities.
c) A history of plastic.
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1. Though natural rubber was used as early as 1600 BC and significant
developments were made in the early nineteenth century, it was the
development of plastics during the twentieth century which really
revolutionized the world.

2. Its uniquely versatile properties — its strength, the fact that it can be
made either flexible, as in shoes or watchstraps, or rigid, as in tables or chairs,
and its lightweight and water-resistant — mean that plastic has already replaced
many traditional materials such as wood, metal, ceramic. The world must have
been a very different place before plastic.

3. A recent development which is likely to revolutionize manufacturing
iIs 3D printing. Plastic is built up, layer on layer, to create complex solid
objects.

4. Recycled plastic is now being used in very creative ways, too.
In Taiwan, plastic bottles were used to build ECOARK exhibition centre, while
in Bangalore, India, a new, longer-lasting more durable road surface has been
laid using around 10 % of the city’s waste plastic. This will cut the need for
road repairs.

4. Match the words in the leaflet to the definitions.

Doesn’t let water through easily; not heavy; able to bend; having many
different uses; likely to last a long time; difficult to move or bend.

Text 2
Read and translate.

Controlling air pollution

Emission of substances into the air cannot be eliminated entire unless
all human activity stops. However, authorities in each state place legally
enforceable limits on the levels of each pollutant, depending upon its toxicity
and the technology available to restrict its emission. The National Health and
Medical Research Council of Australia has mode recommendations with
respect to the concentrations of pollutants that can be achieved in chimney
gases with good industrial practice.

The effects of air pollution could be minimized by: using materials which
contain fewer potential sources of pollution, treating wasters released to the
atmosphere to remove or reduce pollutant concentrations, disposing of wasters
correctly so that they are rapidly diluted and dispersed in the atmosphere and do
not build up to harmful levels.
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Vocabulary

emission [1'mif(9)N] — BeIAEICHHE, PACTIPOCTPAHCHHUE
substance ['sabstons] — BemecTBO

enforceable [1n'fa:sobl] — ocyiecTBrMBIi

pollutant [pa'lu:tont] — 3arps3usromuKii areHT
chimney ['tfimni] — py06a

dilute [dar'lju:t] — pazxmkaTh

disperse [dis'pa:S] — paccenBaTh

to release [r1'li:s] — BeIycKaTh cOpachiBaTh

to treat [tri:t] — oOpabaTsIBaTh, HOABEPTaTh ACHCTBHIO
dispose [diS'pauz] — pacmonarats

dispose of — oTnenarbes, H30aBUTHCS

Exercises

1. Find in the text forms of the modal verb «cany.
2. Use the modal verb can in sentences of your own.
3. Express the main idea of the text, discuss on its name.

4. Comment on the following statements.

1. Authorities in each state place legally enforceable limits on the levels
of each pollutant. 2. Using materials that contain fewer potential sources
of pollution can minimize the effects of air pollutant. 3. Treating wasters,
released to the atmosphere, can minimize the effects of air pollution.

5. Comment on situation in your country on the following statements.

1. Can emission of substances into air be eliminated? 2. What do
authorities really do to manage the situation with air pollution? 3. Can the
effects of air pollution be minimized by using materials, which contain fewer
potential sources of pollution? 4. What can we do to reduce pollutant
concentration? 5. What can we do with wasters so that the pollutants are rapidly
diluted and dispersed?

6. Discuss with your partner what ways of the air pollution controlling
is useful to use in our country. Use your own knowledge and information from
the text.
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7. Make pairs.

chimney activity
human limits
available pollution
pollutant technology
enforceable concentration
air gases

Text 3

Read and translate.
Our uses of Acids and Bases

Acids and bases are two classes of chemical substances often encountered
in daily living.

Part 1
Acids

Common examples of aqueous solutions of acids include the following:

— Vinegar, which is a solution of acetic acid;

— Juices of oranges, lemons and grapefruit, which contain citric acid;

— Battery acid, which is a solution of sulfuric acid;

— «Spirits of salt», used in soldering, which is a solution of hydrogen
chloride. Solutions of hydrogen chloride are called hydrochloric acid.

Acids are used extensively in industry. The quantity of sulfuric acid used
in industry is more than double than of any other chemical. For example,
sulfuric acid is used for many purposes, including the production of the
fertilizers super phosphate and ammonium sulfate, the extraction of metals,
and the production of detergents and polymers. Nitric acid is used mainly
to make explosives and fertilizers.

Vocabulary

aqueous solution ['eitkweias solu;fon] — BoaHBIN pacTBOp
vinegar ['viniga] — ykcyc

acetic acid [9'si:tik '@®s1d] — ykcycHas kucioTa

sulfuric = sulphuric acid [sal'fjuorik '&sid] — cepnas kucinora
soldering ['soldoriy] — mpunoi
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hydrogen chloride ['haidridzon 'klo:raid] — xnopun Bonopoaa
hydrochloric acid ['haidroklorik '&sid] — consiHast kucmoTa
nitric acid ['naitrik 'a&sid] — a3oTHas kucnora

Exercises

1. Find in the text the following words, read and translate them.

2. Complete the sentences.

1. Vinegar is a solution of ... . 2. Juices of oranges contain ... . 3. Battery
acid is a solution of ... . 4. Soldering is a solution of ... . 5. Solutions
of hydrogen chloride is a ... .

3. Write the following formulas in words (npui. A).

CH3COOOH; HyS04; CgHgOT; HCI.

Part 2
Bases

Bases are used in a range of household cleaning agents including oven,
drain and window cleaners, and washing powders. Common bases include:

— sodium hydroxide;

— sodium carbonate;

— ammonia;

— quicklime;

— hydrated lime.

In industry, more ammonia is used than any other chemical except
sulfuric acid. It is used mainly to make fertilizers and explosives. Sodium
hydroxide is used in large quantities for the manufacture of soaps, in the
extraction of alumina from bauxite and for the removal of sulfur compounds
during oil refining. Sodium carbonate is used in the manufacture of glass and to
reduce the level of acidity of solutions. Lime is used mainly in bricklayers’
mortars and, with Plaster of Paris, in wall and ceiling plasters. It is also used
in the BOS steel making process and as an acidity control in industry.

Vocabulary
ammonia [9'mounjo] — aMMuaK
quicklime ['kwiklaim] — neramenas u3BecTb

hydrated lime ['haidreitid laim] — ramennas u3BecThb
hydroxide [haid'reksaid] — runpookucs
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bauxite ['bo:ksait] — amromuHuEBas pyaa
alumina [9'lju:mind] — OKUCH ATFOMUHUS
mortar ['mo:to] — CTpOUTEIBHBINA PACTBOP
plaster ['pla:sto] — mTykaTypka

Plaster of Paris — rurmc

Exercises

1. Write the following formulas in words.

Nay,CO3, NH3, CaO, Ca(OH),, NaOH.

2. Answer the following questions.

1. What are the common examples of aqueous solutions of acids?
2. What acid is more than double than any other chemical used in industry?
3. What purposes is sulfuric acid used for? 4. What is nitric acid used for?
5. Where are bases used? 6. What is ammonia used for in industry? 7. What
is sodium hydroxide used for? 8. What is used in the manufacture of glass and
to reduce the level of acidity of solutions? 9. Where is lime used? 10. Can you
say that acid and bases are commonly used in our life?

3. Name as much as possible products of acid and bases.

4. Pronounce the following words.

Ammonia, quicklime, hydrated lime, hydroxide, bauxite, alumina,
mortar, plaster, Plaster of Paris, acid, aqueous solution, vinegar, acetic acid,
sulfuric acid, soldering, hydrogen chloride, hydrochloric acid, nitric acid.

Text4

Read and translate.

Part 1
Sources of Energy

We use for many purposes, ranging from such large-scale applications as
the provision of electricity to a whole city down to using the small amount of
energy from match to light the barbeque. Where do we get this energy from?
There are many sources of energy available to us, some of which are more
suited for a particular purpose than others. Our main natural sources of energy
are summarized below.
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Wood. Heat is evolved when wood burns. Apart from the sun and
localized phenomena such as hot water springs, wood was the earliest common
source of warmth.

Wind. Probably the two most common uses of the energy of moving air
have been the propulsion of sailing ships and windmills.

As people have begun to realize that supplies of coal and oil will not be
available forever — at least at reasonable prices — more attention is being paid to
supplementing our energy usage with the energy of winds.

Rivers. Moving water in rivers has long been used to provide the energy
for transporting goods in barges and in other ways.

Another important use of the energy of rivers is the production
of electricity.

The sun. Our existence depends on energy that is provided daily by the
sun. For example warm from the sun warms our planet and plants would not
grow without light from the sun. The sun has an importance as an energy
source far over and above our daily uses of heat and light reaching the earth:
none of the energy sources mentioned so far could exist but for the presence of
the sun.

Vocabulary

evolve [1'volv] — BeIIeATH ( Ta3bl, TEILUIOTY)
barge [ba:d3] — Oapxa

propulsion [pra'palfon] — nBuKeHUE Biepes
windmill ['windmil] — BeTpsiHast MenbHUIIA

Exercises

1. Answer the questions.

1. What was the earliest common source of warmth? 2. What are the two
most common uses of the energy of moving air? 3. How can be used an energy
of moving water in rivers? 4. What does our existence depend on?
5. If supplies of coal and oil will not be available, what source of energy could
be used instead?

2. Can you say what was the oldest source of energy, which was used
by ancient people?

3. a) Find in the text adjectives in superlative. b) Make the following
adjectives superlative: hot, common, early, warm, reasonable.
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Part 2
Sources of Energy

Crude oil. The carbon compounds comprising crude oil can provide
energy by combustion. During refining of crude oil mixtures of substances
suitable for particular purposes are produced. The industrialized countries
of the world, including Australia, have become heavily depend on the
availability of petroleum products, especially as transport fuels.

Natural gas. The main component of natural gas is methane. Natural gas
can provide energy by combustion of the methane and other carbon
compounds. This energy source is becoming increasingly important
in Australia.

Coal. Heat energy is obtained by burning coal in air. Before petroleum
became freely available, coal was used as the source of energy for the engines
in trains and ships. Petroleum products have replaced coal for this purpose
although, as the limitations of crude oil supplies have recognized, some
coal-fired ships been built recently. Coal is the main energy source used for
production of electricity in many countries.

Vocabulary

crude oil [kru:d o1l] — HenepepaboTanHas HeThH
combustion [kom'bastfon] — cropanue

fuel [fjusl] — TormBo

methane ['mi:0ein] — metan

carbon ['ka:ban] — yrnepon; yromib

Exercises

1. Answer the questions.

1. What compounds of crude oil can provide energy? What way? 2. What
substances are produced during oil refining? 3. What way is heat energy
obtained from coal? 4. What was used as the source of energy for the engines
in trains and ships? 5. What is the main energy source used for production
of electricity?

2. Can you say that there is something general in these sources of energy?
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Part 3
Sources of Energy

Other sources of energy. The above list of energy sources is by no means
complete. Some natural sources which have not been important in the past,
but which may be used more in future include the following:

— Ocean waves could supply a continuous supply of energy;

— Ocean tides could be a source of much energy if engineers can develop
methods to obtain it economically;

— Ethanol, produced by fermentation of cane sugar, potatoes and other
vegetable matter can be used as a supplement for petrol in cars;

— Vegetable oils, such as linseed oil and safflower oil can be used instead
of diesel fuel in tractors.

Any chemical reaction that releases heat or light is potential source
of energy.

Vocabulary

tide [taid] — mopckoii puIKMB, OTIHB

ethanol ['eBanol] — sTrmoBEI# crivpT

fermentation [,fo:men'teifon] — Opoxenue, pepmeHTAIINSA
cane [kein] — TpocTHHK

linseed oil ['linsi:d o1l] — meHsIHOE MacoO

Exercises

1. What do you think about these sources of energy? Express your
opinion on each future source of energy.

2. Try to remind what sources of energy are not mentioned in these texts.

3. Pronounce the following words correctly. Translate them.

Phenomena, propulsion, available, reasonable, barge, electricity, crude,
carbon, combustion, industrialized, methane, engine, petroleum, although,
exist.

4. Make up a dialogue.

Student A: a man from the Future tells about sources of energy, which
they use.

Student B: a man who tells about sources of energy, which we use now.
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5. Find seven sources of energy.

0 w e Cc w c d a
n [ r 0 S r g 0
a n S Cc S u n Cc
t d w 0 0 d I 0
u Y S a u e r a
r i n I n 0 i I
a a r [ Y e r S
I g a S r t u i
Text 5

Read and translate.
The quality of water from different sources

The quality of water from various sources is different. Water that
accumulates in the atmosphere as a result of evaporation or transpiration
is relatively pure. After this water returns to the earth as rain or snow and
migrates over or through the ground towards the sea, the concentration
of dissolved impurities generally increases. The concentration of impurities
in water at each stage of the water cycle is discussed below.

Although relatively pure, rainwater contains dissolved atmospheric
gases. Some of these dissolved gases cause the water to be acidic. As result
of contact with airborne particles, rainwater may also contain variable
concentrations of dissolved salts and insoluble solid matter.

Rainwater that flows over the surface of the ground may become even
more acidic as carboxylic acids and carbon dioxide produced by decaying
vegetation dissolve in it. This acidic water dissolves salts and minerals as
it runs over the ground. The impurities dissolved in run-off water depend on the
nature of the soil.

Run-off water, which percolates deep into the soil to become
groundwater, may contain relatively high concentrations of dissolved ions.

At deep levels, a long way from the oxygen-rich surface, groundwater
is usually in a strongly reducing environment. In deep groundwater, elements
may be in lower oxidation states than those common in surface water.
Most of the iron salts in bore water are iron salts. In air, the iron ions are
oxidized to brown iron ions, which are responsible for the brown stain on many
buildings alongside gardens irrigated with bore water.
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Some run-off water eventually returns to the sea either over or through
the ground. The concentrations of dissolved ions in seawater are many times
greater than those typically found in inland surface water or groundwater.

All of the chemical elements are present to some extent in the oceans,
which can be regarded as the world’s largest ore body. Water in the ocean
contains about 40 million tones of solids dissolved in every cubic kilometer
of water. The dissolved matter is mostly sodium ions and chloride ions,
but significant quantities of valuable elements are present.

Vocabulary

evaporation [1,vepa're1fon] — BeIllapuBaHUE
transpiration [ treenpo'rein] — ucnapeHue
impurity [1m'pjuarit1] — 3arpsi3HeHHE, IPUMECH
airborne ['eabo:n] — HaXOIUTHCS B BO3AyXeE
insoluble [1n'soljubl] — HepacTBOpUMBI

decay [di'ke1] — pacnaz, paznoxxeHue
vegetation [,vedsi'teifon] — pacTUTEIBLHOCTD
percolate — mpocayrBaThCsl, MPOHUKATH CKBO3b

Exercises

1. Answer the following questions.

1. What causes the water to be acidic? 2. What is the result of water
contact with air borne particles? 3. Why rain water that flows over the surface
of the ground may become more acidic? 4. What do the impurities dissolved
in run-off water depend on? 5. What is the difference between elements in deep
groundwater and in surface water? 6. What happens to iron ions in air?
7. Is concentration of dissolved ions in seawater and in inland water equal?
8. Does the ocean water contain dissolved solids? 9. What concentration
do solids reach in the ocean? 10. What are the dissolved matters?

2. Tell about the quality of rainwater, groundwater, surface water,
inland water, bore water, seawater, ocean water.

3. Write out of the text 10 key sentences.
4. Prepare the retelling of the text.

5. Match adjectives and nouns.

29



significant gases

dissolved water
acidic guantities
valuable levels
deep matters
atmospheric elements

6. Write out of the text all adjectives in comparative and superlative degrees.

7. Make complete lines.

large larger the largest
great the greatest
deeper

the richest
poor
big
white
long

8. Make the following adjectives comparative and superlative as in example.

Example: acidic — more acidic — the most acidic
various, common, valuable, different, difficult, comparable, beautiful,
significant, important.

Remember!

good better the best
bad worse the worst
little less the least
much, many more the most

Text 6
Read and translate.

Photochemical smog

Often there are a number of pollutants present in the atmosphere
at the same time. Evidence suggests that the combined effects of a number
of pollutants are often worse than the effects of each substance acting
separately. An example is photochemical smog, which is formed by reactions
of oxides of nitrogen and hydrocarbons.
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Hydrocarbons and oxides of nitrogen are emitted into the air during fossil
fuel combustion.

Some aromatic hydrocarbons can irritate mucous membranes in the
respiratory systems and some can induce various forms of cancer and blood
abnormalities. Nitric oxide and nitrogen dioxide are potentially harmful to plant
and animal life and both contribute to the production of acid rain. When the air
contains hydrocarbons as well as oxides of nitrogen, reactions can occur
on sunny days to produce a photochemical smog, which contains very harmful
substances.

Severe photochemical smog may often occur in cities located in valleys
or shallow basins. In the troposphere the temperature normally decreases with
increasing altitude. Air warmed by the earth expands, becomes less dense and
rises. Cooler air moves in to replace it. Air currents created in this way help
to disperse the pollutants.

Under certain weather conditions, a layer of warm air may lie above
a cooler air mass. This layer is termed an inversion layer. The denser cool air
cannot rise through this inversion layer, and vertical atmospheric circulation
Is prevented.

Pollutants are then trapped in the lower layer, increasing the opportunity
for reaction between primary pollutants. Situation such as this may remain
unchanged for days until weather conditions change and the inversion layer
breaks up.

Vocabulary

oxide ['oksaid] — okuch

nitrogen ['naitrodgon] — azor

hydrocarbon ['haidrou'ka:bon] — yrieromopon

fossil ['fosl] — okameHemnbIi

combustion [kom'bstfon] — cropanue

mucous membrane ['mju:kas 'membrein] — cnuzucTas 060s104Ka
dioxide [dai'oksaid] — aByokuce

Exercises

1. Pronounce correctly the following words:

oxide, nitrogen, fuel, hydrocarbon, dioxide, troposphere, temperature,
atmospheric, circulation, inversion.
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2. Answer the following questions.

1. What is photochemical smog formed by? 2. When do hydrocarbons
and oxides of nitrogen are emitted into the air? 3. How do hydrocarbons
can influence our health? 4. Where is photochemical smog more likely
to occur? 5. What air is less dense warm or cold? 6. What can break
up the inversion layer? 7. What is the inversion layer?

3. Say in English.

1. Cmor QopmupyeTcss TOCPEACTBOM peakluii OKUCEeH a30Ta U yrie-
Bojioposia. 2. HekoTopeie yrieBoAOpoasl MOTYT pasipaxkaThb CIH3UCTHIC
000JI0UKH JAbIXaTeabHOU cucTeMbl. 3. OKUCh a30Ta U JIBYOKHCh a30Ta BHOCST
CBOM BKJIaJ] B BO3HHMKHOBEHHE KHUCIOTHOro Ao0xas. 4. Bo3myx, Harpersblit
3eMJIel, paCIIMpSAETCS, CTAHOBHUTCS MEHEE IUIOTHBIM M TOJHHUMAETCS.
5. BeptukanbHas aTMocpepHast HUPKYJISALUUS MPEKPaAIIAeTCs.

4. Match antonyms. What part of speech does each pair represent?

worse jointly
separately useful
form more
harmful horizontal
decrease break

less better
vertical increase

5. Replace the underlined words by the synonyms below:

cause, frequently, usually, matters, rising, is called, height, situated.

1. Some hydrocarbons can induce various forms of cancer and blood
abnormalities. 2. Reactions can occur on sunny days to produce
a photochemical smog which contains very harmful substances. 3. Severe
photochemical smog may often occur in cities located in valleys or shallow
basins. 4. In the troposphere the temperature normally decreases with
increasing altitude. 5. This is termed an inversion layer.

6. Confirm or disprove.

1. Combined effect of a number of pollutants is often worse than the
effects of each substance acting separately. 2. Hydrocarbons are not harmful for
human health. 3. Nitric oxide and nitrogen dioxide have no influence to the acid
rains. 4. Photochemical smog usually occurs in mountain regions.
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5. The situation when pollutants are trapped in the lower layer, increase
the opportunity for reaction between primary pollutants.

7. Make a plan for the text. Retell the text.

8. Discuss with your partner the ways of photochemical smog appearance.

UNIT 3
Russia and Tatarstan chemical industry outlook

Text 1
Read and translate.
General development of industry branch

Chemical and petrochemical industry is a basic branch of industry in the
national economy of Russian Federation. It is a major supplier of raw materials,
semi-processed materials and various products to all branches of industry,
agriculture, service sector, trade, science, culture and education, defense
complex. The enterprises of chemical and petrochemical industry provide about
3,5 % of tax revenues to the income part of the state budget.

In 1998 it was not possible to secure the trend to the stabilization and
certain growth of petrochemical production, which had been marked
in 1994-1997. Volumes of production of synthetic rubber, polystyrene, truck
tires, etc. decreased in 1998 as compared with 1997. Indices of physical
volumes of production in the branch of industry decreased by 7,5 %. Absence
of centralized investments and difficult financial conditions of the enterprises
dramatically slowed down the rate of technical reconstruction and reequipment
of the branch.

The most stable enterprises of this branch of industry were operating
in following regions: in North-west region — Novgorod area; in Central region —
Kostroma area; in Volga region — Republic of Tatarstan, Volgograd area;
in East Siberia region — Krasnoyarsk territory, where the output of products was
more than 100 % as compared with 1997. Significant increase in commercial
output was marked in the Republic of Tatarstan as far as the production
of polyethylene and car tires is concerned.

The volume of chemical and petrochemical production in 1998 was
mostly defined by the demand on the domestic market. Export share in the total
production volume was 32 % and decreased by 0,4 % in comparison with 1997.
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Steady trend to the decrease in volumes of export shipments to far abroad
countries was marked from January till June 1998. In general, in the 3rd quarter
1998 the volume of export deliveries increased by 1,7 % in comparison with
pre-crisis period and in the 4th quarter it again increased by 20,3 %.

Vocabulary

raw materials [ro: ma'tiorial] — ceipbe

output [‘autput] — Bemyck

revenue ['revinju:] — rogoBOH J0XO0A

indices ['indisi:z] pl. ot index — unaeKC

domestic market [dou'mestik 'ma:kit] — BHyTpeHHUN PBIHOK
quarter ['kwo:to] — kBapTan

tire = tyre ['ta19] — mMHA, MOKPHIIIKA

demand [dima:nd] — cipoc

acceleration [ok,seare1fon] — yckopeHue, yObICTpeHHE

Exercises

1. Answer the following questions.

1. In what spheres are products of chemical industry used? 2. Why did
volumes of production decrease in 1998? 3. What did the absence of centralized
investments cause? 4. In what regions are the most stable enterprises operating?
5. What was the volume of chemical and petrochemical production defined? 6.
What was the export share in the total production volume? 7. When was steady
trend to the decrease of exporting shipments marked? 8. What happened to
volume of export in the 3rd quarter 1998? In the 4th quarter?

2. Put the sentences into the right order.

1. Production volumes. 2. Stable enterprises. 3. Volumes of export.
4. General information of RF chemical industry.

3. Write out of the dictionary the transcription of the following words:

Semi-processed, revenue, budget, synthetic, polystyrene, polyethylene,
quarter.

4. Translate the sentences paying attention to the prepositions.

Remember!
[Moseicuics na 10 % — Increased by 10 %
[Toseicuiics 0o 50 % — Increased to 50 %
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Use the following words. Stood at — Owl1 Ha yposue; leveled off —
yCTaHOBWJICS Ha ypoBHe; t0 rise, to increase — mossimathes; to fall,
to decrease — magarb, CHUKATHCS

1.B 1994 romy o0beM mpoW3BOJACTBA OBLT Ha YpPOBHE 2 MIpI pyoO.
2.B 1995 on moBeicwics Ha 1 mupxa pyo. 3.C 1995 mo 1996 oObem
MIPOM3BECHHBIX: TOBAPOB OCTaBasICs Ha ypoBHe 3 mupA pyo. 4. B 1996 — 1998
OH TOBBICHJICS 10 6 Mipa pyO. 5. A B 1998 cran pe3ko CHMXAThCA U JOCTHUT
3mipa pyo. k Havany 1999 roma. 6.B 1998 rogy oOGbeM XMMHYECKOIO
MIPOM3BOJICTBA MOHU3UIICS Ha 3 MIIPA PYO.

5. a) Discuss with your partner what consequences the crises of 1998
entailed. b) Make a dialogue.

6. Prepare the retelling of the text.

Text 2
Read and translate.

Joint Stock Company «Nizhnekamskneftekhim»

The Headquarters of Joint Stock Company (JSC) «Nizhnekamskneftekhim
are located in the vicinity of its main production complex and 5 km far from the
dwelling zone of Nizhnekamsk. Nizhnekamsk is the third city in the Republic
of Tatarstan after Kazan and Naberezhny Chelny in terms of its size and
population.

Headquarters premises of JSC «Nizhnekamskneftekhimy take
a 11-storey building. Total area of the premises is equal to 16.8 thousand sgm.
The premises were put in operation in 1992. Number of personnel working in
the Headquarters amounts to about 500, i. e. 2.72 % of the total number
of employees of JSC «Nizhnekamskneftekhimy» (which is 18.4 thousand
persons).

In the Headquarters there are the Board of Directors of the Company and
the office of Director General of JSC «Nizhnekamskneftekhimy. There are also
the main management departments of the Director General in the premises.

1. Department of the First Deputy Director General — Director for
Production and Development (production management, raw materials and
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equipment supplies); 2. Some departments of the First Deputy Director General —
Chief Engineer (technical management, department of the Chief Engineer
for Power Supply); 3. Department of the Deputy Director General — Director
for Economics and Finances as well as that of the Chief Accountant
(accounting department, financial administration, economic planning and
forecasting department, labour and payroll department, economic analysis
department); 4. Some departments of the Deputy Director General — Director
for Marketing and Sales (sales management, export management, transport
department). Besides the services and departments listed above, in the
Headquarters of JSC «Nizhnekamskneftekhim» there are the Property, Stock
Market and Investments Department, Administration for Information and
General Issues and Legal Department.

Further, in the Headquarters there are Scientific and Technical Library,
Museum of JSC «Nizhnekamskneftekhimy, Assembly Hall and the Telecasting
Studio of JSC «Nizhnekamskneftekhimy.

Vocabulary

Headquarters ['hed'wo:toz] — rmaBHOE yripaBiieHUE

in the vicinity [1n 09 vi'siniti] — mo6aM30cTH

dwelling zone ['dwelin zoun] — xuias 30Ha

premise ['premis| — moCTpoKu

First Deputy Director General — mepBblii 3aMeCTUTEb TUPEKTOPA
Board of Directors — coBet qupeKkTopoB

Exercises

1. Study the table below.

Board of Directors
Director General

First Deputy Director General Deputy Director General
Director for Production and Director for Economics and
Development Finances
Chief Engineer Chief Accountant
Chief Engineer for Power Supply Director for Marketing and Sales
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2. Match functions with personnel.

Director for production and Technical management, power
development supply
Chief engineer Accounting department

Production management, raw

Chief accountant . : :
materials and equipment supplies

Director for Economics and Finances Sales, export management

Director for Marketing and Sales

Economic Planning and Forecasting
Financial Administration

3. Name all the departments of the Headquarters of «Nizhnekamskneftekhimy.

4. Remember!

How to read decimal fractions?

2.75 — two point seven five

0.7 — point seven

500 — five hundred

7000 — seven thousand

675 — six hundred and seventy five

2649 — two thousand six hundred and forty nine

5. Write in words.

2000 —

400 —

4.5 -

6.78 —

5783 —

952 —

Text 3

Read and translate.

From Nizhnekamsk oil refinery to «Nizhnekamskneftekhim»

The Nizhnekamsk Oil Refinery has been acting as an independent legal

entity since January 1961 when construction of its works started. In July
1967 the first works of the Oil Refinery, the Central Gas Cut Plant, was put in
operation. In December 1967 the company got its present name: Nizhnekamsk
Oil Refinery. Production of isoprene-monomer and isoprene rubber started
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in 1970. In 1973 production of butyl rubber and divinyl started. In 1976
the ethylene plant was put in operation and a 286 km long ethylene pipeline
from Niznekamsk to Kazan was finished.

In 1977 the company was renamed as «Nizhnekamskneftekhimy Production
Association an that year its plant producing ethylbenzol and styrene was put in
operation and a 520 km long ethylene pipeline from Niznekamsk to Salavat via Ufa
and Sterlitamak was finished. In 1979 a new oil processing plant ELOU-AVT
started working; in 1980 ethylene oxide plant; in 1983 production of propylene
oxide and polyethers started. In 1993 «Nizhnekamskneftekhimy» Production
Association was denationalized and transformed into «Nizhnekamskneftekhimy
Open Joint-Stock Company, registered with the Ministry of Finances of the
Republic of Tatarstan on August 18, 1993, register entry No. 388.

JSC «Nizhnekamskneftekhimy is located in the area of the Nizhnekamsk
Industrial Aggregation, 5 km far from the City of Nizhnekamsk, the third major
city in the Republic of Tatarstan being a part of the Russian Federation.

The company has got an access to the railroad system via the station of
Biklian, 4 km far from its industrial site. JSC Tatneft, Almetievsk delivers oil,
ethylene and a part of diesel fuel for JSC «Nizhnekamskneftekhimy through its
pipelines. Total length of its ethylene pipeline is 806 km. JSC
«Nizhnekamskneftekhimy uses it to supply industry of Kazan, Ufa and Sterlitamak
with ethylene. Capacity of this ethylene pipeline exceeds 300 thousand ton a year.

The company also owns a loading dock, for a part of the products is
shipped by water. Wheeled transport is also in broad use. There is a possibility
to ship the products by air, for Begishevo Airport has obtained the international
status.

Vocabulary

legal entity ['li:gal 'entit1 | — ropuaugeckoe JUIO

works [wa:ks] — 3aBox, (pabpuka

Isoprene-monomer [1zo'prin'mounoms] — U30MPEH-MOHOMEDP
isoprene rubber [1z0'prin 'TAba] — H30TPEHOBEIN KaydykK
butyl rubber ['bju:til 'raba] — OyTunkayuyk

divinyl [di'vaimil] — quBuHU"

ethylbenzol ['ebil'benzol] — aTHn0eH30:1

styrene ['stairin] — ctupos (3THIIEHOCH30J1, BUHHUIOCH30J1)
oxide ['oksaid] — okuces, OKHCh, OKCH]

polyether [poli'i:09] — mpocToit momuaup
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Exercises

1. Answer the following questions.

1. When did The Nizhnekamsk Oil Refinery become an independent legal
entity? 2. When was it renamed? 3. Where is «Nizhnekamskneftekhim» located?
4. Is Nizhnekamsk the second biggest city in Tatarstan? 5. Does the Company have
an access to railroad system? 6. What is the total length of the company’s ethylene
pipeline? 7. What for this pipeline is used? 8. What is ethylene pipeline’s capacity?
9. Does the Company use shipping by water? 10. Through what airport does the
company ship its products by air?

2. Match synonyms.

legal entity building

start output
construction petroleum
works mill

plant begin

operate juridical person
production factory

finish through
producing get

via widely used
oil processing pOSses

obtain complete

in broad use oil refining
own manufacturing
oil work

3. Replace the underlined words by synonyms. See exercise 2.

1. The Nizhnekamsk Oil Refinery is an independent legal entity since
January 1961 when construction of its works started. 2. In 1970 production of
isoprene-monomer and isoprene rubber started. 3. The plant producing
ethylbenzol and styrene was put in operation and a 520 km long ethylene
pipeline from Niznekamsk to Salavat via Ufa and Sterlitamak was finished.
4.1n 1979 a new oil processing plant started working. 5. The company also
owns a loading dock. 6. Airport has obtained the international status.
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4. Match years and events.

1961 A new oil processing plant started working
1967 A company was renamed
1970 The ethylene plant was put in operation
1973 The first works of the Oil Refinery was put in operation
1976 Production of butyl rubber and divinyl started
1977 «Nizhnekamskneftekhimy registered with the Ministry of
Finances of the Republic of Tatarstan
1979 Production of propylene oxide and polyethers started
1980 Constructions of first works started
Production of isoprene-monomer and isoprene rubber
1983
started
1993 Ethylene oxide plant started to operate

Text 4
Read and translate.

Joint Stock Company «Kazanorgsintez»

Joint Stock Company (JSC) «Kazanorgsintez» is one of the biggest
enterprises of chemical industry in the CIS. The Company comprises 8 productions
plants that manufacture a wide range of chemical products and their
derivatives. The main products of the Company are:

—high and low density polyethylene which takes 56 percent of the
Company's total production output; the produced amount is 340 thousand tons
per year,

— polyethylene pipes which takes 9 percent of the Company's total
production output; the produced amount is about 35 thousand tons per year;

—ethylene oxide and its derivatives which take 28 percent of the
Company's total production output;

— organic peroxides being the initiators of polymerization process — the
Company is the only manufacturer of the product in the CIS.

The total assortment of the Company's products makes over 100 items.
The Company is constantly mastering new products, such as newest composite
materials obtained from high and low density polyethylene, catalysts and
emulsifiers for oil dehydration.

The Company exports its production to more than 20 highly developed
countries of the world such as the USA, Germany, Finland, Belgium, England,
etc. It has become possible because of high quality of the products and their
correspondence with the world standards.
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With the aim to solve the problems of upgrading of the existing
production facilities, to expand the range of products and to raise the
competitive capacity, the Company works in close cooperation with leading
foreign companies such as Union Carbide, John Brown, Lummus Crest, Ciba,
BASF, Hochst etc.

One of today's principal tasks of the Company is trying to solve the
problems of environmental pollution problems. This implies utilization of
industrial waste, treatment of industrial waste gases by means of efficient
technologies, and perfection of various methods of analysis.

The financial position of the Company is stable; its production has
a great demand on both domestic and foreign markets.

Vocabulary

high density polyethylene [hai 'desiti poli'eBili:n] — momaTUIEH BBICOKOTO
JTaBJICHHUS.

derivative [di'rivotiv] — mpou3BoHOE

amount [o'maunt] — KOJIU4YECTBO

polymerization [ps,limoraizeifon] process — npoiecc noaIuMepu3auu

catalyst ['ketolist] — katanuzaTop

emulsifier [e'malsifas] — smynbratop

oil dehydration [a1l ,di:hai'dreifon] — oOe3BokHUBaHME HEDTH

peroxide [po'roksaid] — mepekuch

Exercises

1. Make up 10 questions on the text. Ask these questions each other.
2. Name the main products of JSC «Kazanorgsintezy.

3. Put the sentences into the right order.

The main products of the company; the company’s export; close
cooperation with foreign companies; the main task of the company; the
financial position of the Company.

4. Replace the underlined words by the words below.

Include, factory, overall, more, satisfy increase, main, means, through, solid,
overseas.

1. «Kazanorgsintez» is one of the biggest enterprises of chemical industry
in the CIS. 2. The Company comprises 8 productions plants which manufacture
a wide range of chemical products and their derivatives. 3. The total assortment
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of the Company’s products makes over 100 items. 4. It has become possible
because of high quality of the products and their compliance with the world
standards. 5. With the aim to solve the problems of upgrading the existing
production facilities, to expand the range of products and to rise the competitive
ness, the Company works in close cooperation with leading foreign companies
such as Union Carbide, John Brown, Lummus Crest, Ciba, BASF, Hochst etc.
6. One of today’s principal tasks of the Company is trying to solve the
problems of environment pollution. 7. This implies utilization of industrial
waste. 8. Treatment of industrial waste gases by means of efficient
technologies, and perfection of various methods of analysis. 9. The financial
position of the Company is stable. 10. Its production has a great demand on
both domestic and foreign markets.

5. Match the adjectives with the nouns.

close technologies
principle waste
industrial task
efficient cooperation
nigh range
chemical quality

wide products

6. Write in words the following abbreviations.

the CIS —
the RF —
the USA —
the UK —

7. Make up a dialogue. Discuss your Company’s output and problems
your companies face.

Student A is a BASF company representative.
Student B works at «Kazanorgsintez» plant.

Text5
Read and translate.

JSC Chemical Plant named after L.Y. Karpov

The Karpov chemical plant from the town of Mendeleevsk, founded
in 1868 is elder one of the chemical industry of Russia and the Tatarstan
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Republic. In 1998 the plant celebrated the 130th anniversary. More than 130 years
ago the output of chemical products in Bondjug (Mendeleevsk) permitted the
plant to refuse the import of expensive chromium, sulphiric and hydrochloric
acid, copper vitriol. In Bondjug there was an experimental base of national and
universal chemical science.

Today the plant produces 47 types of chemical products for different
branches of industry, 9 types of consumer goods. The main specialization is the
output of inorganic salt, household chemical goods, reagents, and ceramics.
Primary ranges of products manufactured by the plant are: barium, sulphite and
calcium chloride. The chemical plant has 12 types of guaranteed high quality
chemical products.

The plant management works out long-term tasks based on the marketing
results. Today the main task is the output of 18 new products types, which are
at present purchased for currency; among them aluminium sulphate used as
water cleaning coagulant. Mastering the production of harmless reagent against
ice for needs of civil and combat aviation is in the nearest future plans. The
question about establishment of a joint venture for injections manufacture such
as calcium chloride is under consideration.

Under difficult economic conditions the chemical plant has found the
right place in the marketing area and has raised its rating. The plant has
everything required to materialize its great future plans.

Vocabulary

sulphite ['salfait] — cepHUCTOKUCTBIN, CYIbOUTHBIH

barium ['beoriom] — Gapuii

calcium chloride ['kaelsiom 'klo:raid] — xnopua kanbius

aluminium sulphate [,&lju'minjom 'salfeit] — cepHoOKUCIBIN aMIOMUHUIMA
coagulant [kou'aegjulont] — koaryyisiHT, CryIaroIIee BemecTBO

reagent [r1'eidgont] — peakTuB, peareHT

Exercises

1. Answer the following question.

1. When was the chemical plant in Mendeleevsk founded? 2. What for was
this plant established? 3. What is the amount of production of chemicals?
4. Does the plant produce any consumer goods? 5. What does the plant produce?
6. How many new product types they are going to manufacture?
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2. Replace the underlined words by the synonyms below.

Jubilee, to establish, factory, implement, purpose, civic, amid, buy, innocuous,
elevate, requirements, long-dated, sort, manufacture, assure, allow, production.

1. The Karpov chemical plant from the town of Mendeleevsk, was
founded in 1868. 2. In 1998 the plant celebrated the 130th anniversary. 3. More
than 130 years ago the output of chemical products in Mendeleevsk permitted
the plant to refuse the import of expensive materials. 4. The chemical plant has
12 types of guaranteed high quality chemical products. 5. Today the main task
Is the output of 18 new products types, which are at present purchased for
currency. 6. The plant management works out long-term tasks based on the
marketing results. 7. Among them aluminium sulphate used as water cleaning
coagulant. 8. Mastering the production of harmless reagent against ice for needs
of civil and combat aviation is in the nearest future plans. 9. Under difficult
economic conditions the chemical plant has found the right place in the
marketing area and has raised its rating. 10. The plant has everything required
to materialize its great future plans.

3. Translate into English.

1. Cro Tpumnaras romoBmuHa. 2. BoceMHammaTelii HOBBIA MPOIYKT.
3. IlepBpiii B 00MacCTH XUMHUYECKOW MPOMBIIUIEHHOCTH. 4. BTopoit rom.
5. [Iatunecarelii FOOUIEH.

4. Make up phrases.

long-term plant
chemical task
marketing reagent
household aviation
joint good
civil venture
harmless area

Remember! Cardinal numbers

First [epBsrii
Second Bropoii
Third Tperuii
Fourth YeTrBepThiii
Fifth [Tarerit
Sixth ecToit

Ninety ninth JIeBSIHOCTO JIEBSTHIM
etc.

44



5. Write the following numbers in words. Make them cardinal.

130 —
47 —
12 -
18 -
9_

6. Tell about the plant named after Karpov using the following words:

Was founded, 130th anniversary, 47 types of chemical products, consumer
goods, primary range of products, main task, right place in the marketing area.

7. Find in the text examples of Participle 2.

8. Use them in the sentences of your own.

Text 6
Read and translate.

Closed joint stock company «Sirazin and Co»

It’s Director Mr. Sirazin and its employees created it. Nevertheless, in
1996 it became a Joint Stock Company. Only those who work for the company
are its holders.

For 15 years it has been actively developing as a construction-industrial
enterprise with wide range of activities. Now it is one of the biggest in Russian,
with high level of profitability, reliable and highly qualified staff.

«Sirazin and Co» runs wholesale and retail trade outlets; railway
facilities; gas filling stations; park of heavy weight tracks; warehouses;
container storage area; varnish and paint production; drying oil and roof mastic
production shops; foam plastic production; filling line for varnishes, paints, and
chemical liquids; packing facility for dry materials; carpenter shop; restaurant
«Kurkachiy.

Exercises

1. Name products which the company sales.

2. Imagine that you are a businessman. Discuss with your partner what
kind of chemical products would you sell to be profitable.

3. What kind of business would you start? Ground your opinion.
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4. Do you know that company? What do you think about advertisement?
Is it an important thing in business?

UNIT 4
Chemical achievements review

Text 1
Read and translate.

World chemical outlook

The situation in the chemical industry round the world was expected
to improve. Chemical industry in US resumed its growth despite the fact that
there were a few surprises. One was the foreign trade situation and restraints
where the interest rates and raw materials cost were increased. The chemical
economy is driven by these two factors.

Expectations were also outperformed by Canada. This year its chemical
shipments are being increased.

It wasn’t expected much in Europe. Economists there were worried about
exports because of the Asian crises, despite the expectations Asia-Pacific
region especially South Korea’s chemical industry rised dramatically.

If say about the forecast for the next year the situation in US chemical
industry will be improved if no unexpected economic slowdown happens.

Canada should continue to grow gradually next year especially if oil
prices remain high. Europe is also ready for rapid growth as the European
chemical producers take advantage of the expanding global economy.
Asia-Pacific should also see better times next year South Korea should continue
its rebus growth.

Vocabulary

to resume [r1'zju:m] — Npo0JKAThH

to drive [draiv] — pykoBoauTh

restraint [ris'treint] — orpaHu4eHue

interest rate — mporeHTHas cTaBKa

shipment ['[ipmont] — morpy3ka

to outperform [,autpa'fo:m] — mepeBLINOTHATD

economic slowdown — 3amMeJIeHHBII SKOHOMHYECKUAN POCT

growth [grouf] — poct, pa3Butue

chemical shipments ['kemikal '[ipmonts] — oTrpy3ka Xumuueckx ToBapoB
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Exercises

1. Write out of the text verbs in Present Simple, Past Simple Passive,
Future Simple Passive and Present Continuous Passive. Make the following
sentences negative and interrogative.

Example: Expectations were outperformed by Canada.

Expectations were not outperformed by Canada.

Were expectations outperformed by Canada?

1. The chemical industry was expected to improve. 2. The interest rates
were increased. 3. The chemical economy is driven by two factors. 4. The growth
was expected in Europe. 5. This year chemical shipments are being increased.
6. The US chemical industry will be improved.

3. Make sentences Passive.

1. We improved the situation. 2. The state interest increased rates and
raw materials cost. 3. South Korea improved its chemical industry. 4. Canada
outperformed expectations. 5. These two factors drive the chemical economy.
6. Experts expected the improvement in the chemical industry.

4. Match the verbs with the nouns.

resume shipments
increase advantage
decrease growth
expand slowdown
see Interest rates
take better times
have economy

5. Answer the following questions.

1. What was expected in the chemical industry round the world?
2. Did chemical industry in the US resume its growth? 3. What 2 factors drive
the chemical economy? 4. Why did Canada outperformed expectations?
5. What were economists in Europe worried about? 6. South Korea chemical
industry was improved, wasn’t it? 7. What is expected in US chemical industry
next year? 8. What Forecast do they give about Europe and Asia-Pacific
chemical industry?
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6. a) Read the text and follow the figure 1.
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Fig. 1. S. Korean industry petrochemicals up

On the graph in front of you the horizontal axis represents the years from
1989 to 99. The vertical axis shows quantity of exports and imports expressed
in billions of dollars. You can see that in 1989 the imports leveled off at 3 billion
dollars. And had a slight fall in 1991 and again leveled off at 2 billion from the
middle of 1992 till the mid. of 1993. From that time it rised gradually until it
reached a peak of 5 billion dollars in the middle of 1996. Imports had a slight
fall during 1996-1997 and decreased dramatically in 1998 to 3 billion dollars.
There was a slight rise of imports level during 1998-1999.

b) Write out of the text words and phrases, which will help you to
describe the graph.

c) Describe the levels of exports during 1989-1999 like it is shown in the
text before with imports.

7. Find pairs of antonyms.

improve boom
growth fall

crises slow

rise suddenly
increase reduce
gradually make worse
rapid decline
expand slightly

dramatically  decrease
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8. Make up a dialogue.

Student A is an expert who can forecast the situation in the chemical
industry. Student A wants to know the opinion of Student B about the present
situation.

Student B is a person who works in chemical industry and knows the present
situation in it. Student B wants to know experts forecast for the next year.

Text 2
Read and translate.

Laboratory on Wheels

Public high school that has to put up with substandard teaching
laboratories or have no labs at all will soon be able to make use of a new self-
contained mobile chemistry lab. The mobile lab will hit the road full time next
fall, filled with lab equipment, running water, fume hoods and other safety
equipment, and facilities for the handicapped.

About 10 refined faculty members will take turns accompanying the lab
on the road. This king of project will serve as phase of Virginia Tech’s
chemistry outreach program, expenses for such a lab will run about $ 150000
per year, including suppliers, repairs, maintenance, salary for drivers and other
personnel.

A committee composed of high-school teachers is collecting and
modifying experiments suitable for the mobile lab. Teachers will be able to
access information about the experiments via the Internet. Pre- and post lab
exercises will also be available on the web site.

This month, the lab will begin touring schools to familiarize teachers
with its operation and instruments.

Eventually, the lab will be available to call public schools at the primary-,
middle-, and high school levels and at community colleges.

Vocabulary

self-contained [self-kon'teind] — cHaGkeHHBII BCeM HEOOXOAUMBIM
fume [fju:m] — map ¢ cuabHBIM 3amaxoM

facilities [fo's1litiS] — o6opynoBanume, anmaparypa

hit [hit] — konmecutsb

put up — o6XoaUTHCS

substandard ['sab'steendad] — HecooTBeTCTBYOIINI CTaHAApTaAM
hood [hud] — kpbrmika, yexom
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Exercises

1. Find in the text verbs in Future Simple.

2. a) Make up seven questions on the text (2 «yes-no» questions, 3 special
questions, 2 tag questions).

Example: will public High School be able to make use of a new mobile
chemistry lab? — yes-no

Who will be able to make use of new self-contained mobile chemistry
lab? — special

Public High School will be able to make of a new self-contained mobile
chemistry lab, won’t it? — tag.

b) Ask these questions each other.

3. Find pairs of synonyms.

disabled hood
equipment through
servemake acquainted
familiarize autumn
accompany work for
bonnet handicapped
fall facilities

via go with

4. Match the antonyms.

substandard healthy
handicapped profit
expense to finish
suitable standard

to begin private
public inappropriate

5. Use proper prepositions: about, as, of, with, for, to.

Run ..., serve ..., make use ..., fill ..., suitable ..., available ... .

6. Make sentences.

1. Public high school, soon, be able, will, to make use of, a new
chemistry lab.
2. The lab, this month, begin, touring, schools, will.
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7. Write out of the text sentences, which contain the basic information.
Use these sentences as a plan. Try to reproduce the text.

Text 3
Read and translate.

Astrobiology Institute

NASA is aiming to create what it calls a virtual institute by using the
most up-to-date. Internet and videoconferencing technologies it will join
11 institutes and Universities, at Ames Research Center (one of the members)
chemists search for clues to life.

Jason P. Dworkin a chemist in the astro-chemical laboratory made the
cell-like structures by simulating in the laboratory the kinds of chemical
reaction he thinks are constantly taking place in much of interstellar space.
Dworkin took a mixture of water, methanol, carbon monoxide and ammonia —
the simple molecules found in the icy clouds far out in space where comets
form — and irrigated it with an ultraviolet lamp, simulating the intense UV
radiation. The result is a sticky film rich in complex and unidentified organic
molecules. Disperse the film in water and it spontaneously forms tiny slightly
leaky vesicles.

Andrew Ponerille head of the biomolecular and cellular modeling
program at Ames said that those vesicles were essentially envelopes for a cell.
They could stand on the pathway from inanimate to animate matter. Tracing
that pathway is one focus at the astrobiology research going on at Ames.
Other parts of the program investigate some of the most primitive microbial
systems still surviving on Earth to learn how these systems interact with their
environment. In particular the scientists want to know what characteristic
signatures the microbes live behind in rocks and in the atmosphere that might
serve as pointers to the presence of life elsewhere in the Universe.

Vocabulary

clues to life — pa3ragka BOZHUKHOBEHUS KHU3HU

cell-like — moxoxwuit Ha KIEeTKY

interstellar space ['inte'stelo speis] — Mex3Be3HOE TPOCTPAHCTBO
sticky ['stik1] — nunkuit, Knenkuit

disperse [dis'pa:s] — pacnpbICKUBaTh, OTPYXKaTh

vesicle ['vesikl] — my3bIpex
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cellular ['seljulo] — kneTOUHBIN, KIIETOYHOTO CTPOCHUS
inanimate matter [1n'enimit 'maeto] — HeOpraHUYECKUIA
animate ['@nimit] — )KUBOM, OPraHUYCCKUMA

Exercises

1. Answer the following questions.

1. What is Nasa aiming to create? 2. How many members will virtual
institute join? 3. How did Jason P. Dworkin a chemist in the astrochemical
laboratory make a cell-like structure? 4. What did he do to make a sticky film
rich in complex and unidentified organic molecules. 5. What does film form
if we disperse it in water? 6. What did Andrew Pohorille said about vesicles?
7. What is the other part of the astrobiology research going on at Ames?
8. What do scientists in particular want to know?

2. Put the sentences into right order.

1. The part of the program investigates some of the most primitive
microbial systems. 2. Virtual institute will join 11 institutes and universities.
3. The result is a sticky film rich in complex and unidentified organic
molecules. 4. Dworkin made the cell-like structures by simulating in the
laboratory the kinds of chemical reaction. 5. The scientists want to know
characteristic signatures the microbes that might serve as pointers to the
presence of life else where in the Universe.

3. Imagine that you are Jason P. Dworkin — a chemist in the
astrochemical laboratory. Tell about your experience: what you made first,
what then to get the vesicles — envelops for cells.

4. Give the English equivalents.

HccnenoBarenbCkuii LEHTP; CTPYKTYpa MOXO0Xkasi Ha KIIETKY; MEK3BE3IHOE
MIPOCTPAHCTBO; CMECH BOJIbI, OJHOOKUCH YIJIEPO/ia U aMMHAaKa; YIbTpaduoIeTOBOE
W3IydeHHUE; JIMIKas IJICHKA, Ha TYTH OT HE OPraHMYECKHX K OpPraHUYeCKUM
COCIMHEHUSIM, T]Ie-HUOY/Ib BO BCEJICHHOM.

5. Find and write out of the text all adverbs. How can you make an
adverb from an adjective?

6. Make adverbs from the following adjectives.

Virtual, constant, simple, spontaneous, slight, essential, primitive.
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Text4
Read and translate.
Biotech’s Promise clouded by Consumer Fear

Biotechnology is the molecular, fundamentally chemical, approach to
understanding and manipulating life. Will it provide the spearhead combating
the scourges of hunger, disease, human deprivation, and environmental
degradation? Will biotechnology be the cutting edge of science-based progress
in the 21st century — just as chemistry and physics have been in the 20th?

This method of genetic modification differs in three significant ways
from the tradition method of cross-pollination that goes back to the beginnings
of agriculture. It is more precise and predictable. It is faster. And it gives
breeders, for the first time, the power to cross biological barriers. Despite all
this potential genetically engineering plants and food are generation in the
scientific community, they have run into serious problems in Europe.
The major supermarket chains there won’t carry products containing the,
because they are afraid of its unhealthy nature. But specialists speak about
substantial equivalence comes from Eric Millstone. Millstone says:
«Substantial equivalence is a pseudoscientific concept because it was created
primarily to provide an excuse for not requiring biochemical or toxicological
testsy.

He points to what he sees as the anomaly. The chemical composition of
glyphosfate — resistant soybeans is different from antecedent varieties.

The second opinion reports findings that a genetically engineered potato
fed to rats causes a thickening at the wall of part of their digestive tract.

Gerald C. Nelson, who coordinated the study of the politics and
economics of agricultural biotech, says the technology’s future can’t be
predicted at this time. However he tells that the most likely scenario includes
another five or ten years of continued debate.

Vocabulary

spearhead ['spiohed] — Hayamno

combat ['kombot] — BoitHa

scourge [sko:d3] — Ouu

deprivation [,depri'veifon] — aumieHue

cross—pollination [kros—,poli'nel f[on] — mepekpecTHOE OnbIICHUE
digestive tract [di'dzest1v traekt] — mumeBapUTEIBbHBIN TPAKT
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Exercises

1. Answer the following questions.

1. What are the advantages of biotechnological method of making food?
2. Are there any problems with engineered food? 3. Why do supermarket chains
don’t want to carry them? 4. What do they mean saying that genetic food has
a substantial equivalence? 5. Why Eric Miller says that the concept of substantial
equivalence is pseudoscientific? 6. What chemical composition differs in new kind
of product? 7. What did an engineered potato cause in experiments with rats?
8. Who is Gerald Nelson? 9. What did he say on that problem?

2. Find in the text sentences with the following words. Read and translate
them.

Hayano BOWHBI C ...; YEIOBEUECKHUE JHILIECHHUS; IEPEKPECTHOE OIBLICHHUE;
MIPEOJI0JIeBaTh OMOJIOTMYECKUE Oaphepbl; MCEBIOHAYYHAsS KOHIEMIIUS; MPEIbl-
Jylle BUJIbI; HanboJsiee BEPOATHBIN CIIEHAPHA.

3. Put the plan into the right order.

1. Cheerful projects of biotechnologies. 2. Differences from previous
method of getting food. 3. Substantial equivalence. 4. Laboratory reports.
5. Opinion about the future of such a products.

4. Discuss in pairs.

Student A likes the idea of engineering food.
Student B is against of using biotechnological food.

5. Imagine that your group is at the conference where the advantages
and disadvantages of engineered food are discussed. Argue with each other.

6. Write out of the text the most important sentences.

7. Retell the text. Use the plan from exercise 3 and sentences from exercise 6.

Text5
Read and translate.

The Dendritic Rod Emits Blue Light
Chemists in Japan have synthesized a dendritic macromolecular rod that

harvests light over a wide range of wavelength and converts it into blue light
with high efficiency.
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The rod consists of a right poly conjugated backbone wrapped with
a flexible poly dendritic envelope. The backbone collects photons of visible
light in the wavelength while the envelope collects photons of ultraviolet light
and channels the energy to the backbone, which then fluoresces blue.

The work was carried out at the University of Tokyo by chemistry
professor Takuzo Aida who says: «We have obtained a new blue luminescence
quantum vyield as high as 100 % over a wide range of concentration.
The efficiency of the energy transfer from the light harvesting antennae at the
dendritic envelope to the chromo phone units is also about 100 %».
The research is an important step toward applications of dendrimers
in optoelectronic devices.

Vocabulary

dendritic [den'dritik] — npeBOBUIHBIN, TEHAPUUECKUI
conjugate ['kodgugot] — coeqMHEHHBIN, CONPSKEHHBIN
wrap [rep] — o0epThIBaTh, CBOpauUBaTh

photon ['fouton] — ¢poton

fluoresce [flo:'res] — dyopectupoBath

quantum ['kwontom] — goJ1s1, 4acTh

yield [ji:ld] — komn4yecTBO IPON3BEICHHOTO

Exercises

1. Think over where this invention could be used.
2. Find the following words in dictionary; write out their transcriptions.

To synthesize, to harvest, wavelength, to convert, efficiency, conjugated,
flexible, photon, ultraviolet, fluoresce, yield.

3. a) Explain what is the meaning of prefixes: poly-, macro-.
b) Make examples.

4. Find in the text words that sound like their Russian equivalents.
5. Explain the main idea of the text in one sentence.

6. If you were an author of this article would you name your article
differently? What names of that text are also possible?

7. Make up five different types of questions on the text.
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Text6
Read and translate.

A Revolution in Treating Disease

The American Chemical Society designated the discovery of penicillin as
an International Historic Chemical Landmark at ceremony at St. Mary’s
Hospital, London.

In 1928 at that hospital Alexander Fleming discovered penicillin. This
discovery let to the introduction of antibiotics that greatly reduced the number
of deaths from infection.

Fleming discovered the antibiotic when he returned to his laboratory
from avocation on September 3, 1928. He had been investigating Staphylococcus,
bacteria, that cause infections such as boils and abscesses. He noticed that one of
the dishes containing colonies of the bacteria was contaminated with a mold
that had inhibited the growth of the bacteria.

Fleming initially called the contaminating substance «mold juice» and
only later did he name it «penicilliny after the mold.

He published his discovery the following year. He wrote in the
opening paragraph of the paper. While working with staphylococcal variants,
a number of culture plates were set a side on the laboratory bench and
examined from time to time. In the examinations, these plates were
necessary exposed to the air and they became contaminated with various
microorganisms. It was noticed that around a large colony at a contaminating
mould, the staphylococcal colonies became transparent and were obviously
undergoing lysis.

Vocabulary

investigate [1n'vestigeit] — uccienoBaTh

boil [boil] — HapsIB, unpeit

abscess ['a&bsis] — abcrece

mold [mould] — miecenn

inhibit [1in'hibit] — caepxuBatTh, MOJABIATH
contaminate [kon'temineit] — 3apaxartb

culture ['kalfa] — kynbTypa, BeIpanuBaHue OaKTEPHid
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Exercises

1. Answer the following questions.

1. What did the American Chemical Society designated as an
International Historic Chemical Landmark? 2. When and where did Alexander
Fleming discover penicillin? 3. What did this discovery let to the introduction?
4. Did he discover the antibiotic accidentally? 5. What was the first name
of contaminating substance? 6. What did Flaming write about his discovery
when published it?

2. Put sentences into the right order.

1.He had been investigating Staphylococcus, bacteria, that cause
infections such as boils and abscesses. 2. He published his discovery the
following year. 3. He noticed that one of the dishes containing colonies of the
bacteria was contaminated with a mold that had inhibited the growth of the
bacteria. 4. Fleming discovered the antibiotic when he returned to his
laboratory from avocation on September 3, 1928. 5. The American Chemical
Society designated the discovery of penicillin as an International Historic
Chemical Landmark at ceremony at St. Mary’s Hospital, London. 6. Fleming
initially called the contaminating substance «mold juice» and only later did he
name it «penicilliny after the mold.

3. Find pairs of synonyms.

designate rite

let come back
return allow
following restrain
antibiotic development
ceremony inserting
introduction next

inhibit denote

to name penicillin
growth to call

4. Name as more as possible discoveries that are of great importance.
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Texts for additional reading and translation

The periodic table

In 1863 there were 56 known elements with a new element being
discovered at a rate of approximately one per year.

Other scientists had previously identified periodicity of elements. John
Newlands described a Law of Octaves, noting their periodicity according to
relative atomic weight in 1864, publishing it in 1865. His proposal identified
the potential for new elements such as germanium. The concept was criticized
and his innovation was not recognised by the Society of Chemists until 1887.

Another person to propose a periodic table was Lothar Meyer, who
published a paper in 1864 describing 28 elements classified by their valence,
but with no prediction of new elements.

After becoming a teacher, Mendeleev wrote the definitive textbook of his
time: Principles of Chemistry (two volumes, 1868 — 1870). As he attempted to
classify the elements according to their chemical properties, he too noticed
patterns that led him to postulate his periodic table. Mendeleev was unaware
of the earlier work on periodic tables going on in the 1860s. He made the
following table, and by adding additional elements following this pattern,
developed his extended version of the periodic table.

On 6 March 1869, Mendeleev made a formal presentation to the Russian
Chemical Society, entitled The Dependence between the Properties of the
Atomic Weights of the Elements, which described elements according to both
atomic weight and valence. This presentation stated that:

— the elements, if arranged according to their atomic weight, exhibit an
apparent periodicity of properties;

— elements which are similar regarding their chemical properties have
atomic weights which are either of nearly the same value (e. g., Pt, Ir, Os)
or which increase regularly (e. g., K, Rb, Cs);

— the arrangement of the elements in groups of elements in the order of
their atomic weights corresponds to their so-called valencies, as well as, to
some extent, to their distinctive chemical properties; as is apparent among other
series in that of Li, Be, B, C, N, O, and F;

— the elements which are the most widely diffused have small atomic
weights;

— the magnitude of the atomic weight determines the character of the
element, just as the magnitude of the molecule determines the character of a
compound body;
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— we must expect the discovery of many yet unknown elements — for
example, two elements, analogous to aluminium and silicon, whose atomic
weights would be between 65 and 75;

— the atomic weight of an element may sometimes be amended
by knowledge of those of its contiguous elements;

— certain characteristic properties of elements can be foretold from their
atomic weights.

Mendeleev published his periodic table of all known elements and
predicted several new elements to complete the table. Only a few months after,
Meyer published a virtually identical table.

They both constructed their tables in a similar manner by listing the
elements in a row or column in order of atomic weight and starting a new row
or column when the characteristics of the elements began to repeat. The success
of Mendeleev's table came from two decisions he made: The first was to leave
empty spaces in the table when it seemed that the corresponding element had
not yet been discovered. Mendeleev was not the first chemist to do so, but he
was the first to be recognized as using the trends in his periodic table to predict
the properties of those missing elements, such as gallium and germanium.

The second decision was to ignore the order suggested by the atomic
weights and switch adjacent elements, such as cobalt and nickel, to better
classify them into chemical families. With the development of theories
of atomic structure, it became apparent that Mendeleev had listed the elements
in order of increasing atomic number.

There are many ways the Periodic Table can be used. The table can be
used to find the atomic number. The atomic weight is also indicated in the
table. The orbital arrangement of electrons is shown for each of the elements.

The common oxidation states are given. For most elements these
numbers are the same as the valence numbers.

The table enables us to recognize families of elements. And at last the
table can be used to predict the properties of the elements. The fact that the
Periodic Table can assist in predicting properties of elements has helped in the
discovery of missing elements.

Historical background of elements

One meet the idea of an element very early in our study of chemistry.
The ancients suspected that there must be some very simple substances from
which more complicated ones were built. At one time they thought that
everything might be made up of earth, air and water; these got the name
«element» which comes from the same word as «elementary» or simple.
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This idea, though wrong, is still a rather important one. The first man to
recognize the modern type of element was Robert Boyle in the middle of
seventeenth century. His idea was that an element was just something which
could not be broken down chemically into anything simpler. He knew of metals
like iron, copper, tin, lead, gold and silver and non-metals like carbon and
sulphur, all the gases being called «air». In the years since Boyle first defined
an element in the modern sense over one hundred different ones have been
defined. Some of these are rather common and well-known but quite a lot are
man-made. Examples are mendeleyevium, nobelium and laurencium. One of
the first distinctions between elements was the division into metals and
nonmetals.

One may be able to devise other ways of distinguishing metals from
nonmetals. We have seen that a dull-red mercuric oxide is decomposed into
mercury and oxygen. The weights of oxygen and mercury obtained are together
equal to the weight of mercuric oxide. Similarly, water is decomposed by
electrolysis into oxygen and hydrogen. No chemist, however, has been able to
separate any other substances from mercury, oxygen or hydrogen: these three
substances are known, therefore, as elements. An element is a substance which,
so far as is known, contains only one kind of atom. It has been found possible
to resolve all known substances into about 117 elements: many of these
elements are rare, and relatively few are common in nature.

Astronomers have found that the same elements which are common on
Earth, e. g. nitrogen, carbon and hydrogen, are also the commonest in the Sun
and other stars. Thus elements are the primary building materials of the
Universe.

Questions on chemistry

What is an atom?

An atom is made up of a dense central nucleus that consists of positive
protons and neutral neutrons bound together by an electromagnetic force. This
nucleus is enveloped in a cloud of negatively charged electrons. When a group
of atoms bind with each other they form a molecule.

Where do you find an atom?

All elements are made out of atoms. What's more all the atoms of an
element are completely identical. However you should note that atoms of
different elements are completely different. Atoms of different elements can
come together to form compounds. What is interesting is when there is a
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chemical reaction, atoms are not made, destroyed or changed. You are always
left with the same number of atoms that you had at the beginning of the
reaction.

How much do they weigh?

You may wonder how heavy these building blocks weigh. An Italian
chemist called Amadeo Avogadro did. While doing research on gases,
Avogadro realised that it was possible to measure the ratio of the atomic
masses.What this meant was that if he measured a litre of oxygen and found
that it was 16 times more than that of hydrogen, then it could be assumed that
the atomic mass of oxygen was 16 times more than hydrogen.

Based on atomic weight, and using carbon as a standard atomic weight
a relative scale of elements could be created by Avogadro. Yet it was Dimitri
Mendeleev, a Russian chemist who invented the first periodic table which lists
out elements by increasing atomic mass.

What is the relation between the number of protons and the number of
electrons in an atom?

All atoms are electrically neutral. Since protons are positively charged
and electrons are negatively charged they must equal each other if the atom is
to remain neutral.

Therefore, in any atom the number of protons must equal the number of
electrons. Thus a hydrogen atom has one proton and one electron.

What is meant by the atomic weight of an element?

The number of protons in any atom equals the number of electrons in that
atom. This number is used to identify an element and is called the atomic
number of the element. For example, the atomic number of hydrogen, which
has one proton, is 1. The atomic number of helium, which contains two protons,
is 2, and so on.

Although all atoms have weight, the weights, in usual terms, are very,
very small. Therefore, to avoid using minute quantities, numbers expressing the
comparative weights of atoms are used. These numbers are called the atomic
weights of elements. They are not actual weights of atoms but are comparisons
of actual weights with the weight of the standard atom set at arbitrary number.
Atomic weights were based on a standard which is 12 oC.

Can the same element have different atomic weights? Atoms of the same
element often have different atomic weights. These differences are due to
differences in the number of neutrons in their nuclei. When atoms of the same
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element have different weights they are called isotopes of the element.
This difference in atomic weight does not change the chemical properties but it
does have an effect upon the nuclear properties of the atom or its radioactivity.

Molecules

As an atom is the smallest part of an element, and as a compound must
contain at least two elements, it follows that the smallest part of a compound
that can exist must contain at least two different atoms. This is called
a molecule. Although the atoms of elements take part in chemical reactions,
they very often do not normally exist as single atoms when they are free.
The atoms of such gases as oxygen, hydrogen, nitrogen and chlorine may be
considered as very friendly ones, as they almost always occur in pairs, each pair
forming a molecule, the smallest particle able to exist alone. On the other hand,
the atoms of such gases as argon, helium and neon seem to prefer to remain
alone. As the molecules of these gases contain only one atom, they are said to
be monoatomic in contrast to the former which are diatomic.

Some compounds are so complex that a single molecule may contain
several hundreds of atoms and be quite large in comparison with a molecule of
hydrogen, the smallest of all. It is possible to take photographs showing the
way in which such large molecules are made up by means of a special type of
microscope called an electron microscope, but these molecules are still too
small to be seen through the most powerful of optical microscopes.

The theories of periodic table

During the nineteenth century, many chemists tried to arrange the
elements in an order which related to the size of their atoms and also showed
regular repeating patterns in their behaviour or properties. The most successful
attempt was published by the Russian, Dimitri Mendeleev, in 1869, and still
forms the basis of the modern periodic table.

Periodic table

Both the physical properties and chemical properties of an element and
its compounds are related to the position of the element in the periodic table.
This relationship has led to the table being divided into groups and periods.
The arrangement of the elements starts on the left of period 1 with hydrogen
and moves in order of increasing atomic number from left to right across each
period in turn.
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Period is a horizontal row of elements in the periodic table. There are
seven periods in all. Period 1 has only two elements — hydrogen and helium.
Periods 2 and 3 each contain eight elements and are called the short periods.
Periods 4, 5, 6 and 7 each contain between 18 and 32 elements. They are called
the long periods. Moving from left to right across a period, the atomic number
increases by one from one element to the next. Each successive element has
one more electron in the outer shell of its atoms. All elements in the same
period have the same number of shells, and the regular change in the number
of electrons from one element to the next leads to a fairly regular pattern
of change in the chemical properties of the elements across a period.

Atomic structure

Matter is composed of tiny particles called atoms. The atom is a complex
unit of various particles, the most important of which are electrons, protons,
and neutrons. These particles have different properties. Electrons are tiny, very
light particles that have a negative electrical charge (-). Protons are much larger
and heavier than electrons and have the opposite charge, protons have
a positive charge. Neutrons are large and heavy like protons, however neutrons
have no electrical charge. Each atom is made up of a combination of these
particles.

The difference between atoms of different elements are due tol
differences in the number of protons and neutrons in the nucleus and to
differences in the arrangement of the electrons surrounding the nucleus. The
mass of the atom is concentrated almost entirely in the nucleus.

The chemical properties of different elements can be explained by the
structure of the atom. Chemical changes involve a shifting of outer (valence)
electrons so that a shell is achieved. The activity of metals and non-metals is
related to the size of the atom and to the number of electrons in the external
orbit.

The valence or combining capacity of an atom is determined by the
number of electrons it gains, loses or shares in chemical combinations with
atoms of other elements. Atoms also may be joined to other atoms by sharing
pairs of electrons. This process produces covalent compounds. These are
generally gases or liquids with low boiling points. Oxidation involves the loss
of electrons by the element. The process is accompanied by an algebraic
increase 2 in valence. Reduction, on the other hand, 3 involves a gain of
electrons by the substance reduced. This process is accompanied by an
algebraic decrease in valence.
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Silicon

The element silicon is second to oxygen in abundance in the crust of the
earth, of which it constitutes about 28 per cent. It never occurs free, but only in
combination with oxygen or with oxygen and metals in the silicate minerals,
which compose most of the earth's crust.

Quartz is a crystalline form of silicon dioxide, SiO2, commonly called
silica. On forming by slow deposition from solution in water during centuries,
it is crystallized. At other times the silica by separating from solution as a
colourless gel is gradually dried and compacted into flint. Flint is found in clay
beds in all parts of the world.

Living organisms sometimes employ calcium carbonate and sometimes
silica as a skeleton or supporting structure. Silica is plentiful, too, in most
grasses and cereals. The fibers of bamboo have much silica, and the feathers of
certain birds may have about 40 percent silica. Even the human body contains
minute amounts of silica.

Dmitri Mendeleev

Born: 8 February 1834, Verkhnie Aremzyani, Russian Empire.

Died: 2 February 1907 (aged 72), St. Petersburg, Russian Empire.

Nationality: Russian.

Fields: chemistry, physics and adjacent fields.

Alma mater: Saint Petersburg University.

Notable students: Dmitri Petrovich Konovalov, Valery Gemilian,
Alexander Baykov.

Known for: inventing the Periodic table of chemical elements.

Dmitri Ivanovich Mendeleev was a Russian chemist and inventor.
He created the first version of the periodic table of elements. Using the table,
he predicted the properties of elements yet to be discovered. Mendeleev made
other important contributions to chemistry. The Russian chemist and science
historian Lev Chugaev has characterized him as «a chemist of genius,
first-class physicist, a fruitful researcher in the fields of hydro-dynamics,
meteorology, geology, certain branches of chemical technology (explosives,
petroleum, and fuels, for example) and other disciplines adjacent to chemistry
and physics, a thorough expert of chemical industry and industry in general,
and an original thinker in the field of economy».

Mendeleev was one of the founders, in 1869, of the Russian Chemical
Society. He transformed Saint Petersburg into an internationally recognized
center for chemistry research. Mendeleev worked on the theory and practice of
protectionist trade and on agriculture. Also he is given credit for the
introduction of the metric system to the Russian Empire.
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Though Mendeleev was widely honored by scientific organizations all
over Europe, he resigned from Saint Petersburg University on 17 August 1890.
In 1905, Mendeleev was elected a member of the Royal Swedish Academy of
Sciences. The following year the Nobel Committee for Chemistry
recommended to the Swedish Academy to award the Nobel Prize in Chemistry
for 1906 to Mendeleev for his discovery of the periodic system. However,
he was not awarded it because of the argument that the periodic system was too
old to acknowledge its discovery in 1906. In 1907, Mendeleev died at the age
of 72 in Saint Petersburg from influenza.

Commemoration

A number of places and objects are associated with the name and
achievements of Dmitri Mendeleev. In Saint Petersburg his name was given to
the National Metrology Institute dealing with establishing and supporting
national and worldwide standards for precise measurements. In the Twelve
Collegia building, now being the centre of Saint Petersburg State University
and in Mendeleev's time — Head Pedagogical Institute — there is Dmitri
Mendeleev's Memorial Museum Apartment with his archives. The street
infront of these is named after him as Mendeleevskaya liniya
(Mendeleev Line).

In Moscow there is D. Mendeleyev University of Chemical Technology
of Russia. After him was also named mendelevium, which is a synthetic
chemical element with the symbol Md (formerly Mv) and the atomic number
101. It is a metallic radioactive transuranic element in the actinide series,
usually synthesized by bombarding einsteinium with alpha particles.

A large lunar impact crater Mendeleev that is located on the far side
of the Moon, as seen from the Earth, also bears the name of the scientist.
Russian Academy of Sciences yearly awards since 1998 Mendeleev Golden
Medal (originally started by USSR Academy of Sciences in 1962) for
achievements in chemical science and technology.

Mendeleev university of chemical technology of Russia

In 1898 Moscow Industrial School was founded. It was a new type of an
educational institution at that time. In 1902, when the construction of the
specially designed building was completed, the Industrial School moved
to Miusskaya Square. The Mendeleev Institute was founded in 1920 on the
basis of Moscow Industrial School. Since that time it has grown into a famous
university. There are 13 faculties and several colleges: Higher College
of Chemical Engineering, Russian Academy of Science Higher Chemical
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College and International Higher College of Information Computer Systems.
About 6000 students (including foreign) and 400 postgraduates and trainees are
studying at the Mendeleev University now. Its graduates are outstanding
scientists, politicians, leaders of research centres and industrial enterprises,
famous businessmen, showmen and bankers.

A lot of Members and Associate Members of the Russian Academy
of Science, professors work at the Mendeleev University. It is acknowledged as
an international centre of chemistry and chemical technology. Its main recent
scientific developments are new environmentally safe chemical processes,
composite and engineering materials based on polymers and silicates and
materials applicable in various branches of science and industry.

Major courses are:

— Chemical Technology of Carbonaceous Materials;

— Chemical Technology of plastics;

— Chemistry and Technology of Polymeric Film-Forming Materials;

— Petrochemical Synthesis;

— Chemical Technology of Organic Dyes;

— Chemical Technology of Ceramics and Refractories;

— Chemical Technology of Glass and Glassceramics;

— Technology of Inorganic Substances;

— Technology of Electrochemical Productions;

— Chemical Physics and Technology of Nitrogen Compounds;

— Chemistry and Technology of Macromolecular Compounds;

— Chemistry and Technology of Organic Synthesis;

— Technology of Isotopes and Pure Substances;

— Radioecology and Chemistry of High Energy;

— Technology of Rare and Dispersed Elements;

— Chemical Technology of Materials for Quantum;

— Electronics and Electronic Devices;

— Cybernetics of Chemical Processes;

— Production Automatics;

— Computer Systems in Chemistry and Chemical Technology;

— Industrial Ecology;

— Technology of Biosphere Protection;

— Industrial Biotechnology;

— Material Technology and Production Engineering of New Materials;

— Membrane Technology;

— Chemistry Teaching;

— Marketing;

— Management;

— Sociology.
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Scientific work in Mendeleev University of Chemical Technology of Russia

The research carried out in Mendeleev University of Chemical
Technology of Russia (MUCTR) involves just about all branches of chemistry,
chemical technology, biotechnology, as well as a lot of divisions of knowledge
having nothing with chemistry. One of the priority lines is energy resource
saving and chemical technology safety.

Creating inorganic materials of the new generation is given priority
as well. The scientists of Mendeleev University develop modern technologies
of construction materials. One of them is synthetic granite sygran. It is highly
competitive with the natural materials in its mechanical properties.
Glass ceramics are used for decorating in constructing. The scientists were
awarded the State Prize for advances in making the materials.

The research works in the field of making materials for nuclear energy
industry have been carried out in the University since 1949. The first work in
this direction includes that of academicians Kurchatov and Zhavoronkov.

Nowadays the scientists of the University keep on dealing with
the problems of nuclear power engineering safety. The achievements in the
field of rare-earth and dissimilar metals are particularly concerned with
rhenium, zirconium, and hafnium.

The scope of zirconium application is wide enough. It is used in the
power engineering for making fuel elements of nuclear power plants and for
making modern kinds of ceramics. It is going to be applied in making ceramics
for cylinders of internal-combustion engines as well as for making jewellery
finets.

More than 300 textbooks have been published. Mendeleev University
carries out research works under the programs designed in the Department
of education of the Russian Federation. MUCTR has been assigned to be at the
head of the major Chemical Technologies program.

The scientists of Mendeleev University solve the problems of removing
organic and inorganic compounds and heavy metal components from
wastewater. They also solve the questions of nuclear power plant sewage
purification and water treatment for thermoelectric power stations as well
as drinking water purification. Advantages of the method are evident. Power
inputs are the lowest, chemical reagents are not used in this case. It makes
possible to reuse the purified water. The wastewater purification techniques
have been applied in more than 60 Russian and foreign enterprises.

Mendeleev University of Chemical Technology of Russia has been
directing the work of chemistry and applied chemistry Head Council attached
to Ministry of Education of Russia. It involves 101 universities from all regions
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of our country. Conferences on an exchange of experience, seminars of young
scientists take place regularly. There are joint publications. Head Council is
a coordinator of the fundamental research work of the University.

More than 15 research schools of scientists being up to world standard
work in MUCTR to date. Among them there are: theory of chemistry; theory of
applied chemistry; inorganic materials of new generation; polymeric materials;
new industrial processes and devices for environmental protection; inorganic
substances and electrochemical processes; organic substance synthesis;
materials for nuclear power engineering; energy-saturated materials and goods.

Priority lines of research work at the university: Energy and resource-
saving technologies; Inorganic materials of the new generation; Chemistry and
technology of Polymers; Varnishes and paints, film-forming materials;
Composite and structural materials; Petrochemistry and oil refining; Membrane
technologies; Materials and technologies for atomic industry; Construction
materials, finishing and decorative materials; Materials for medicine and health
protection; Biotechnology; environmental protection; Nanotechnologies;
Technology of inorganic substances and electrochemical changes; Energy
saturated materials and compositions; Materials for electronic engineering;
Sustainable development problems; Industrial safety; Information technologies.

What is chemistry?

Chemistry is the study and manipulation of molecules or matter,
its structure, properties, and composition, and the changes that matter undergoes.
Chemists routinely create new matter that finds applications in
computing, nanotechnology, biotechnology, drug discovery, biology and medicine.
Chemists are environmentally friendly, working to find new sources
of energy and to minimize waste. For decades chemists have been finding
applications for renewable matter which is important because oil is not an
infinite re-source. They are contributing to a new area — Chemical Biology —
which is the study of the chemistry of life and medicine. It is envisaged that this
area will lead to the next generation of medicines. Chemistry provides an
important part of the solution to needs in society and can provide opportunities
and the knowledge for economic development. There is a need for the broadly
educated chemist who can work on the core topics as well as those who can
work and communicate with biologists, physicists, clinicians and engineers.
The science of chemistry is of prime importance to nanotechnology,
biotechnology, drug discovery, the environment, energy, biology and medicine.
The work of chemists is all about you. The toothpaste you use in the morning
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is the work of chemists. Chemists had much to do with the clothing you wear.
They may have made the fiber or created the dye that gives it color. From the
test tubes of chemists have come modern medicines and many Kinds
of vitamins. It is the chemist who deserves thanks for many of the materials you
find in your home, at school, and in cars, buses, planes, and trains.

Chemistry disciplines

There is a vast literature on chemistry. It covers their structure, how they
combine to create other substances and how they react under various
conditions, etc. Chemistry is divided into a lot of sections. There are more than
thirty branches (disciplines) of chemistry today. The areas are covered by these
sections are explained below.

General chemistry examines the structure of matter and the reaction
between matter and energy. It is the basis for the other branches of chemistry.

Physical chemistry covers the structures, properties and behavior
of substances, includes the basic laws of chemistry.

Inorganic chemistry looks at the groups of elements in the periodic table,
their properties, uses and compounds (excepting carbon compounds).

Organic chemistry covers the carbon-chain compounds, examines their
structures and various groups into which they fall. This branch of chemistry
deals with the chemistry of carbon and living things.

Environmental chemistry explains the interaction of naturally occurring
chemicals, and the effect of pollution. General chemistry information is
asection of charts and tables of properties, symbols and means of
identification, plus information on apparatus, preparations, tests and forms of
chemical analysis.

Agrochemistry. This branch of chemistry may also be called agricultural
chemistry. It deals with the application of chemistry for agricultural production,
food processing, and environmental remediation as a result of agriculture.

Analytical chemistry. Analytical chemistry is the branch of chemistry
involved with studying the properties of materials or developing tools
to analyze materials.

Astrochemistry. Astrochemistry is the study of the composition and
reactions of the chemical elements and molecules found in the stars and
in space and of the interactions between this matter and radiation.

Biochemistry. Biochemistry is the branch of chemistry concerned with
the chemical reactions that occur inside living organisms.

Chemical engineering. Chemical engineering involves the practical
application of chemistry to solve problems.
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Chemistry history. Chemistry history is the branch of chemistry and
history that traces the evolution over time of chemistry as a science. To some
extent, alchemy is included as a topic of chemistry history.

Cluster chemistry. This branch of chemistry involves the study
of clusters of bound atoms, intermediate in size between single molecules and
bulk solids.

Combinatorial chemistry. Combinatorial chemistry involves computer
simulation of molecules and reactions between molecules.

Electrochemistry. Electrochemistry is the branch of chemistry that
involves the study of chemical reactions in a solution at the interface between
an ionic conductor and an electrical conductor. Electrochemistry may
be considered to be the study of electron transfer, particularly within
an electrolytic solution.

Food Chemistry. Food chemistry is the branch of chemistry associated
with the chemical processes of all aspects of food. Many aspects of food
chemistry rely on biochemistry, but it incorporates other disciplines as well.

Geochemistry. Geochemistry is the study of chemical composition and
chemical processes associated with the Earth and other planets.

Green Chemistry. Green chemistry is concerned with processes and
products that eliminate or reduce the use or release of hazardous substances.
Remediation may be considered part of green chemistry.

Kinetics. Kinetics examines the rate at which chemical reactions occur
and the factors that affect the rate of chemical processes.

Pharmaceutical (Medicinal) Chemistry — Pharmaceutical chemistry
is chemistry as it applies to pharmacology and medicine.

Nanochemistry. Nanochemistry is concerned with the assembly and
properties of nanoscale assemblies of atoms or molecules.

Nuclear Chemistry. Nuclear chemistry is the branch of chemistry
associated with nuclear reactions and isotopes.

Photochemistry. Photochemistry is the branch of chemistry concerned
with interactions between light and matter.

Polymer Chemistry. Polymer chemistry or acromolecular chemistry is the
branch of chemistry the examines the structure and properties of
macromolecules and polymers and finds new ways to synthesize these
molecules.

Solid State Chemistry. Solid state chemistry is the branch of chemistry
that is focused on the structure, properties, and chemical processes that occur
in the solid phase. Much of solid state chemistry deals with the synthesis and
characterization of new solid state materials.
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Thermochemistry. Thermochemistry may be considered a type
of Physical Chemistry. Thermochemistry involves the study of thermal effects
of chemical reactions and the thermal energy exchange between processes.

Theoretical Chemistry. Theoretical chemistry applies chemistry and
physics calculations to explain or make predictions about chemical phenomena.

Materials Science and Technology, the study of materials, nonmetallic
as well as metallic, and how they can be adapted and fabricated to meet the
needs of modern technology. Using the laboratory techniques and research
tools of physics, chemistry, and metallurgy, scientists are finding new ways
of using plastics, ceramics, and other nonmetals in applications formerly
reserved for metals.

General chemistry. General chemistry examines the structure of matter
and the reaction between matter and energy. General chemistry is the science of
matter, especially its chemical reactions, but also its composition, structure and
properties.

Chemistry is concerned with atoms and their interactions with other
atoms, and particularly with the properties of chemical bonds. It is the basis for
the other branches of chemistry. Chemistry studies experimentally and
theoretically the composition of matter and the changes that take place
in matter. A chemical change involves changes in composition and
in properties. A physical change involves only changes in properties with
no change in composition.

Chemical changes are usually accompanied by the liberation or the
absorption of energy in the form of light, heat or electricity. All forms of matter
consist of either pure substances or mixtures of two or more pure substances.

Elements are the building blocks of matter. Compounds are combinations
of elements. Most of the elements are metals and most of them will unite with
other elements and form compounds. The formation of a compound from
simpler substances is known as synthesis. Analysis is the process of breaking
down a compound into simpler substances or its elements and thus is the
determination of its composition. The composition of a pure substance never
changes.

Every substance has physical and chemical properties. Physical
properties include colour, smell, solubility, density, hardness and boiling and
melting points. Chemical properties include the behaviour with other materials.
Matter exists in three states: the solid, the liquid and the gaseous state.
A substance can be transformed from one state to another under the changes
of its temperature.
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Organic chemistry. Organic chemistry is that branch of chemistry that
deals with the structure, properties, and reactions of compounds that contain
carbon. It is a highly creative science. Organic chemists can create new
molecules never before proposed which, if carefully designed, may have
important properties for the betterment of the human experience. Organic
chemistry is the largest chemistry discipline. Beyond our bodies' DNA,
peptides, proteins, and enzymes, organic compounds are all around us. They are
central to the economic growth of the U.S., in industries such as the rubber,
plastics, fuel, pharmaceutical, cosmetics, detergent, coatings, dyestuffs, and
agrichemicals industries. The very foundations of biochemistry, biotechnology,
and medicine are built on organic compounds and their role in life processes.
Most of all the modern, high tech materials are composed, at least in part,
of organic compounds. Clearly, organic chemistry is critically important to our
high standard of living.

Organic chemists at all degree levels are found in all those industries,
working on projects from fundamental discovery to highly applied product
development. The foundation of the pharmaceutical industry is the large pool of
highly skilled organic chemists. For example, nature may provide a molecule
such as a complex antibiotic, an antitumor agent, or a replacement for
a hormone such as insulin; organic chemists determine the structure of this
newly discovered molecule and then modify it to enhance the desired activity
and specificity of action, while decreasing undesired side effects. Indeed,
organic chemists have produced a wonderful myriad of highly successful
products to fight human diseases.

There is tremendous excitement and challenge in synthesizing a molecule
never before made synthetically or found in nature. Tailoring the properties of
that molecule via chemical synthesis to produce beneficial effects to meet the
needs of the present and future human existence is both challenging and
rewarding.

Biochemistry. Biochemistry is the science of the molecular basis of life.
It involves the study of the rich variety of molecules found in living cells and
organisms. The objective of biochemistry is to understand how these molecules
work by observing how they operate and interact. The scope of biochemistry
isas wide as life itself. Biochemists study the molecular processes going on
in all types of organisms from bacteria to plants, and from yeasts to fish, birds
and animals. The exciting revolting underway with the sequencing of the
human and other genomes, along with many new nano-scale technologies,
is allowing biochemists to study life in ever more detail.
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This new insight into life is rapidly advancing our understanding of the
molecular choreography underlying growth and development. It also provides
new openings for applying our knowledge of the molecules of life in the
diagnosis and treatment of many diseases. Graduates in biochemistry find jobs
in the biotechnology and pharmaceutical industries, biomedical laboratories,
the agribusiness sector, scientific policy making, and also go on to further
research for Masters and PhD degrees, or other postgraduate qualifications.

Inorganic chemistry. Inorganic chemistry is the study of the synthesis
and behavior of inorganic and organometallic compounds. This field covers
all chemical compounds except the myriad organic compounds (carbon based
compounds, usually containing C-H bonds), which are the subjects of organic
chemistry.

The distinction between the two disciplines is far from absolute, most
importantly in the sub-discipline of organometallic chemistry. It has
applications in every aspect of the chemical industry including catalysis,
materials science, pigments, surfactants, coatings, medicine, fuel, and
agriculture. Many inorganic compounds are ionic compounds, consisting of
cations and anions joined by ionic bonding. Important classes of inorganic salts
are the oxides, the carbonates, the sulfates and the halides. Many inorganic
compounds are characterized by high melting points. Inorganic salts typically
are poor conductors in the solid state. Other important features include their
solubility in water ease of crystallization. Where some salts (e. g., NaCl) are
very soluble in water, others (e. g., SiO2) are not.

The simplest inorganic reaction is double displacement when in mixing
of two salts the ions are swapped without a change in oxidation state. When one
reactant contains hydrogen atoms, a reaction can take place by exchanging
protons in acid-base chemistry. Inorganic compounds are found in nature as
minerals. Soil may contain iron sulfide as pyrite or calcium sulfate as gypsum.
The first important man-made inorganic compound was ammonium nitrate for
soil fertilization.

Subdivisions of inorganic chemistry are organometallic chemistry,
cluster chemistry and bioinorganic chemistry. These fields are active areas
of research in inorganic chemistry, aimed toward new catalysts,
superconductors, and therapies.

Modern rules
The International Union of Pure and Applied Chemistry (IUPAC) main
responsibility is to decide how chemicals are to be named, and also to assign

credit to the chemists who found them first. It publishes them in books, coded
by colour.
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The Gold Book is for all the jargon that chemists use. The Green Book
Is about symbols and units of measurement. The Red Book is for elements and
inorganic compounds. The Blue Book is for organic chemicals like benzene
and alcohol.

IUPAC also puts together books that all chemists need as reference
material, like lists of melting points, solubility of different things in water,
standard methods for doing experiments and a lot more. Many of these books
take a lot of hard work over many years.

Chemistry and matter

Science plays such an important part in the modern world that no one can
now feel that he understands the world in which he lives unless he has
an understanding of science. The science of chemistry deals with substances.
At this point in the study of chemistry we shall not define the word substance
in its scientific sense, but shall assume that you have a general idea of what the
word means. Common examples of substances are water, sugar, salt, copper,
iron oxygen — you can think of many others.

Nearly two centuries ago it was discovered by an English chemist,
Sir Humphry Davy (1778-1827), that common salt can be separated, by
passing electricity through it, into a soft, silvery metal, to which he gave the
name sodium, and a greenish-yellow gas, which had been discovered some time
earlier, and named chlorine. Chlorine is a corrosive gas, which attacks many
metals, and irritates the mucous membranes of the nose and throat if inhaled.
The discovery that the properties of common salt are quite different from those
of sodium or chlorine is one of the many surprising facts about the nature
of substances that chemists have found out.

A sodium wire will burn in chlorine, producing salt, the process
of combination of sodium and chlorine to form salt being called a chemical
reaction. When a mixture of gasoline and air explodes in the cylinders of an
automobile a chemical reaction takes place, and at the same time the energy is
released to move the automobile. Both carbon dioxide and carbon monoxide
are compounds of carbon and oxygen, and water being a compound
of hydrogen and oxygen.

Chemists study substances to learn as much as they can about their
properties (their characteristic qualities) and about the reactions that change
them into other substances. Knowledge obtained in this way has been found
to be extremely valuable. Since some substances (like morphine and cocaine),
may have undesirable properties along with the positive ones, we should test
such substances for their powers of deadening pain and of producing addiction
very thoroughly.
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In the beginning, some methods carried out in laboratories were really
dangerous, e. g. a young investigator, H. Davy tested many gases on himself
by inhaling them. He discovered that one gas (named laughing gas), produced
a state of hysteria when inhaled, and that people seemed not to suffer pain when
they fell down or bumped into an object. It is rather surprising, but that gas was
not suggested to be used in surgical operations right after its discovery. No one
seems to have had this idea, and the use of anesthetics was delayed for nearly
half a century. Then another investigator in the United States noticed that the
chemical substance ether, when inhaled, produces unconsciousness, and
another one noticed the same effect with chloroform. These substances were
soon brought into general use. The discovery of anesthesia was a great
discovery, not only because it relieves pain, but also because it permits delicate
surgical operations to be carried out that would be impossible if the patients
remained conscious. No doubt that the twentieth century may be called the
chemical age.

Chemical and physical changes

Chemical change is a change that takes place in a substance, during
which it breaks up into simpler substances or it combines with other substances
to make a new one with different properties or characteristics. For example,
mercuric oxide may be changed to mercury and oxygen by heating it; the
burning of wood is an example of a chemical change in which the elements
carbon and oxygen are combined to form the gas, carbon dioxide.

A physical change is one in which the identifying characteristics
or properties of the substance are not changed, although a change in form or
state may occur. The melting of ice, the breaking of glass, or the dissolving of
sugar in water are examples of physical changes.

In a chemical change where there is a chemical reaction, a new substance
is formed and energy is either given off or absorbed. For example, if a piece
of paper is cut up into small pieces it still is paper. This would be a physical
change in the shape and size of the paper. If the same piece of paper is burned,
it is broken up into different substances that are not paper. Physical changes
can be reversed; chemical changes cannot be reversed with the substance
changed back without extraordinary means, if at all. For example, a cup
of water can be frozen when cooled and then can be returned to a liquid
form when heated.
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The 1860 conference

The 19th century was a time when there was a new chemical discovery
almost every day. Sometimes, the same chemical would be found in labs
in different countries, and get different names. For example, what was called
phenol in Europe was called carbolic acid in England; the word alcohol may
refer to a class of compounds or just ethyl alcohol. Is the chemical with symbol
S spelt sulphur or sulfur? Because of this, it was decided that a committee
of eminent chemists would help create some rules for giving chemicals their
names.

The committee was headed by August Kekule, and called for
a conference in 1860. They also decided to form a permanent association
of chemists, where they could discuss all issues, not just names.

Geneva rules

In 1892, the first set of rules was finally agreed upon. They were adopted
at Geneva, the venue for the meeting of the International Union of Chemistry.
As more and more chemicals were being discovered (there are more than
50 million now), these Geneva Rules were not enough.

In 1911, chemists from around the world formed the International
Association of Chemical Societies (IACS) at a meeting in Paris. This became
the International Union of Pure and Applied Chemistry (IUPAC) in 19109.

Science and scientific methods

Scientists search for facts about the world around them. They try to find
logical explanations for what they observe. For some scientists, discovery and
explanation are ends in themselves. The work of these scientists is called pure
science. Pure science is the search for a better understanding of our physical
and natural world for its own sake. Pure scientists are not concerned with
finding uses for their discoveries. Pure scientists get satisfaction from simply
knowing why things are as they are and why they happen as they do. Most of
us have some of this type of curiosity. The study of science can give you the
satisfaction that comes with understanding. Science also has a practical side,
called applied science. Applied science, or technology, is the practical
application of scientific discoveries.

Applied scientists put scientific discoveries to work. The technology
produced by applied scientists has made possible the current state of our
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civilization. As a result of technology, many people today have easier lives and
live longer. But technology has been a mixed blessing. At the very time that it
has solved some of our problems, it has created others. It has given us faster
and more comfortable ways to travel but has led to the atmospheric pollution
caused by the burning of gasoline. Most of the problems created by technology
have arisen as side effects of otherwise beneficial technology. The goal of
scientists is to achieve only beneficial results from their work. Therefore, much
time, energy, and money is being spent to find ways to decrease or eliminate
the harmful side effects without lowering the high standard of living that
technology has made possible.

The Scientific Method

The way in which a scientist goes about solving a problem is called the
scientific method. Although the scientific method varies in some details from
one branch of science to another, certain steps are common to all science,
including chemistry. These steps are: Stating a problem. In any scientific
investigation, it is necessary to know just what you are trying to find out. Often,
the problem can be stated in the form of a question.

Collecting observations. Someone investigating a scientific problem
begins by setting up experiments. Experiments are carefully devised plans and
procedures that enable researchers to make observations and gather facts that
shed light on a problem.

Searching for scientific laws. Many scientists carry out experiments.
They collect much data. By studying these data, scientists are able to state
a scientific law. A scientific law states a relationship between observed facts.
It often takes a mathematical form. Scientific laws describe natural events but
do not explain them.

Forming hypotheses. A scientist tries to find out why things obey
an observed law. Often, the scientist will make an educated guess (a tentative
explanation) about the reasons for the law. For example, the scientist may
suggest that heat is an invisible fluid. When a gas is heated, the heat fluid enters
the gas, thus causing it to take up more space. Such an educated guess, based
on observed facts, is called a hypothesis.

Forming theories. Scientific observations and laws are like the pieces
ina jigsaw puzzle. When enough pieces have fallen into place, a meaningful
pattern emerges. This pattern is a theory. A theory provides a general
explanation for the observations made by many scientists working in different
areas of research over a long period of time. A theory shows a relationship
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between observations that at first seemed totally unrelated. A theory, therefore,
unifies many pieces of information to produce a grand design.

Modifying theories. A theory can never be established beyond all about.
There is always the chance that someone will make a new observation
or discover a new law that the theory should be able to explain but cannot.
When this happens, it might be possible to modify the theory to fit the new
facts.

Properties of Plastics as a Construction Material.

Each plastic material has its own peculiar properties to suit its particular
uses. The success of plastic as an engineering material will depends up on
the selection of variety of plastic. Following are the general properties
of plastic.

1. Appearance of Plastics. In the market there are so many types
of models of plastics are available such as transparent, colored etc. suitable
pigments are added in the process of manufacturing of plastic material to get
these different properties. So, these will give good appearance to the structure
and makes it attractive.

2. Chemical Resistance of Plastics. Plastics offer great resistance against
chemicals and solvents. Chemical composition of plastics during manufacturing
will decide the degree of chemical resistance. Most of the plastics available
in the market offer great corrosion resistance. So, corrosive metals are replaced
by plastic in the case of water carrying pipes, etc.

3. Dimensional Stability. Thermo-plastic types of plastics can be easily
reshaped and reused. But in the case of thermo-setting type plastics, it is not
possible to reshape or remold the material.

4. Ductility of Plastics. Ductile nature of plastic is very low. When
tensile stress are acting on plastic member they may fail without any prior
indication.

5. Durability of Plastics. Plastics with sufficient surface hardness are
having good durability. Sometimes, plastics may affected by termites and
rodents especially in the case of thermo-plastic types, however it is not
a serious problem because of no nutrition values in plastic.

6. Electric Insulation. Plastics are good electric insulators. So they
are used as linings for electric cables and for electronics tools.

7. Finishing. Any type of finishing treatment van be given to the plastics.
Mass production of plastic particles with uniformity of surface finish is done
by having technical control during manufacturing.
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8. Fire Resistance. The resistance to temperature or fire for varieties
of plastics considerably varies depending upon the structure. Plastics made
of cellulose acetate are burnt slowly. PVC made plastics do not catch fire
easily. Plastics made of phenol formaldehyde and urea formaldehyde are fire
proof materials.

9. Fixing. Fixing of plastic materials is so easy. We can bolt, drill
or glued to fix plastic material position.

10. Humidity. The plastics made up of cellulosic materials are affected by
the presence of moisture. The plastics made of poly vinyl chloride (PVC pipes)
offers great resistance against moisture.

11. Maintenance. Maintaining of plastics are so simple. Because they do
not need any surface finishing coats or paints etc.

12. Melting Point. Generally plastics have very low melting point. Some
plastics may melt at just 50 oC. So, they cannot be used in the positions of high
temperature. Thermo setting type of plastics are having high melting point than
thermo plastic type plastics. However, thermo setting types are cannot used for
recycling. To improve the heat resistance of the plastics, glass fiber
reinforcement is provided in its structure.

13. Optical Property. There are so many types of plastics. Some plastics
are transparent which allows light in its original direction and some are
translucent nothing but semi-transparent which allows light but changes light
rays direction.

14. Recycling of Plastics. Disposal of plastics in the environment causes
severe pollution. But it is not a serious problem because of its recycling
property. We can use plastic waste disposal conveniently to produce drainage
pipes, fencing, hand rails, carpets, benches etc.

15. Sound Absorption. By the saturation of phenolic resins we can
produce acoustic boards. These acoustic boards are sound absorbents and
provide sound insulation. Generally for theatres, seminar halls this type
of acoustic ceilings are used.

16. Strength. Practically we can say that plastic is strong material but
ideal section of plastic which is useful for structural component is not designed
yet. Generally by reinforcing fibrous material into plastic improves its strength.
If the strength to weight ratio of plastic is same as metals, then also we cannot
give preference to plastics because of various reasons like, heavy cost, creep
failure may occur, poor stiffness and sensitive against temperature.

17. Thermal Property. The thermal conductivity of plastics is very low
and is similar to wood. So, foamed and expanded plastics are used as thermal
insulators.
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18. Weather Resistance. Most of the plastics except some limited
varieties are capable of resistance against weathering. But, major problem
Is plastics when the plastics are exposed to sunlight, they are seriously affected
by ultra violet rays and gets brittle. To prevent this, plastics are incorporated
by fillers and pigments which helps to absorb or reflect the UV rays to surface.

19. Weight of Plastics. The Plastics have low specific gravity generally
ranges from 1.3 to 1.4. So they are light in weight and easily transportable
to any place in a large quantity.

Uses of Plastics in Building Construction

Plastics are manufactured in different forms such as moulding pipes,
sheets and films. They are formed or expanded to produce materials of low
density. Dissolved in solvents or dispersed as emulsions, they are used
in paints, varnishes and adhesives. At present, plastics find use in buildings
mainly in thin coverings, panels, sheets, foams, pipes etc. Skilful use of plastics
will expand the usefulness and life of conventional building materials and help
them to function more efficiently and economically.

Controlled experiments

When scientists do an experiment, they set up a situation in which they
can control certain factors, or variables. A variable is something whose value
can be made to change. For example, when you are driving a car, your speed
isa variable. You can go faster or slower by depressing the accelerator or
letting up on it. During a controlled experiment, scientists change the variables
one at a time, and after each variable is changed, note what effect that particular
variable is having on the results of the experiment. The results of an
experiment, which often include a collection of measurements, are called
observations, or data.

Sample problem. You turn on the switch to an electric lamp, but the light
does not go on. Conduct a controlled experiment to determine why.

Solution. As a start to solving this problem, you should form a mental
list of what factors might be causing it. Some possible causes are:

— the light bulb is burned out;

— the switch is warn out;

— the electric circuit that supplies electricity to the lamp is not working.

Perhaps the circuit was overloaded, and the fuse blew out or the circuit
breaker tripped, one of the wires in the lamp cord broke. This could happen
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either in the plug, in the lamp, or somewhere between them. In effect, the
possible causes are hypotheses, they being educated guesses concerning why
the lamp does not work. Now for the experiment itself. For it to be a controlled
experiment, you should test one possible cause at a time. To make it easier,
you should first test the possible cause that is easiest to test. Proceeding on this
basis, you can turn on another lamp to see whether the bulb in that lamp works.
If it does, you then can replace the bulb in the lamp that is not working with the
good bulb. If the light still does not go on, you can test the other possible
causes.

Practice problem. As the head chef of a company that sells baked goods,
you baked a cake according to the recipe, but you did not like the texture of the
cake. You decided to try again, and as a second attempt, you used less flour and
one more egg than the recipe called for, which produced a better cake. Explain
why your second attempt was or was not a controlled experiment. If you were
to make a third attempt, how would you proceed?

False theories

Only in 17th century chemists began to base their conclusions on precise
experiments. Robert Boyle (1627-1691) was the first to apply a new method
of investigation based on the generalization of experimental data and the laws
of nature. Robert Boyle thought that the task of the chemist is to perform
experiments, accumulate observations, and not to put forth a theory without
a thorough investigation. Boyle‘s theoretical works, and especially his method
of investigation influenced the progress of chemistry. However, it took
chemistry another 100 years to free itself from the wrong conception of matter.
This period is marked by the reign in chemistry so-called phlogiston theory
founded towards the end of the 17th century by the German chemist Stahl.

The phlogiston theory owed its origin to the need to explain the combustion,
oxidation and reduction of metals. Chemists were greatly interested in these
processes in connection with the progress of metallurgy during the 17th
century. According to Stahl‘s theory, all combustible substances, including
metals, contained a common inflammable principle or materia ignea, which he
called phlogiston. When combustible substances were burned, or metals
calcined, the phlogiston volatilized, leaving an earthy residue — calx.

Hence, combustion was the decomposition of a substance into phlogiston
and an earthy residue. For example: zinc = phlogiston + zinc calx.

Substances such as coal, which left a very small earthy residue upon
combustion, were considered to be almost pure phlogiston.
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The phlogiston theory was universally recognized for a long time.
However, like any other false theory, it retarded the progress of chemistry.
Chemistry was freed from the phlogiston theory in the latter half of the 18th
century as a result of the precise methods of investigation introduced by the
Russian scientist Mikhail Lomonosov (1711-1765). Lomonosov laid the
foundation to the development of the chemical science and to the modern
atomic theory.

Forming and modifying theories

A scientist tries to find out why things obey an observed law. Often, the
scientist will make an educated guess (a tentative explanation) about the
reasons for the law. For example, the scientist may suggest that heat is an
invisible fluid. When a gas is heated, the heat fluid enters the gas, thus causing
it to take up more space. Such an educated guess, based on observed facts,
is called a hypothesis. It may seem to be a good explanation of the facts, but
it must be tested by new and different experiments. The above heat hypothesis
was accepted by scientists for a long time. But it had to be given up because
it did not agree with later experiments. Scientific observations and laws are like
the pieces in a jigsaw puzzle.

When enough pieces have fallen into place, a meaningful pattern
emerges. This pattern is a theory. A theory provides a general explanation for
the observations made by many scientists working in different areas of research
over a long period of time. A theory shows a relationship between observations
that at first seemed totally unrelated. A theory, therefore, unifies many pieces
of information to produce a grand design.

One of the most useful theories of science is called the kinetic theory
of gases, it being highly successful in explaining and predicting the behavior
of all kinds of gases under all sorts of conditions.

A theory can never be established beyond all doubt. There is always the
chance that someone will make a new observation or discover a new law that
the theory should be able to explain but cannot. When this happens, it might be
possible to modify the theory to fit the new facts. For example, the molecular
theory of gases, in its original form, did not accurately predict the behavior
of gases under great pressure or at very low temperatures. Only after a while
itwas possible to modify the theory to make it agree with these new
observations.

A thoroughly tested theory seldom has to be thrown out completely.
But sometimes a theory may be widely accepted for a time and later disproved,
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the phlogiston theory of burning being an example. According to the theory,
when burnt materials give off phlogiston. Burning stops, when the air is filled
with phlogiston. The phlogiston theory seemed to explain why a candle would
burn for only a short period of time in a closed container. The theory was even
used to explain why substances burn even more vigorously in oxygen than in
ordinary air. Oxygen was supposed to be a kind of air containing less
phlogiston compared to ordinary air. But in 1778, French chemist Antoine
Lavoisier demonstrated that a burning substance, rather than giving off
something to the air, actually removed something from it — oxygen. Lavoisier‘s
work became the basis of our modern theory of burning, the phlogiston theory
being gradually discarded.

The research paper

The general aim of research is to answer questions by giving fair
consideration to the best available evidence. Research can be conducted in
a laboratory, by a field investigation, or in many other ways; but the research
for a freshman paper is usually confined to printed material, either collected in
a source-book or waiting to be discovered in the college library. The job may
be broken down into the following five steps: finding a good question; locating
the best printed evidence in this question; considering this evidence until you
reach a reasonable conclusion; organizing your findings; presenting these
findings in such a way that one can easily check their accuracy and
completeness.

A good many students concentrate too much and too early on the fifth
step. The mechanics of a term paper — physical organization, footnotes,
bibliography, and so forth — are certainly important, and will be explained in
this chapter at some length. But these things are only means to an end. If you
understand how and why they work you should be able to get them straight and
use them reasonably and accurately. If you do not you may well blunder along,
trying to get two footnotes on a page (whether it needs ten or none),oppressed
of a sense of futility and feeling extremely vague about what you are trying
to do.

Some of the material that you need has probably been published
in periodicals rather than in book form. Such material may be located through
various periodical indexes.

The Reader’s Guide to Periodical Literature, for instance, is the index
that freshmen are most likely to find useful (and also the one that nearly all
college libraries have). It covers popular magazines that contain the least
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serious information or at least some serious one — roughly, the range from Look
to Scientific American. If your subject is of contemporary interest, be sure that
you examine the latest issues available.

The entries in the indexes are highly condensed to save space, and may
not always be clear at the first glance. The best way to master them is to
examine the explanations at the front of the volume, then check out a couple
of magazines covered by the index you are using. Every item in an entry means
something. Examine the magazine until you are sure just what it does mean and
you should have no further trouble. If there is anything you cannot make out
after a fair try, ask your instructor to help you; but do not expect him to explain
it all before you start.

In addition to the mentioned above, there are several other indexes which
you may find to be helpful. They vary considerably in both the quality of the
editing and the periods covered; and your library may not have them all.
But since any one of them may save your hours of looking for needles
in haystacks, it is worth while looking for any that seem appropriate.

The chemical information system

We live in the information age. In the past few decades, there has been
an information explosion‘ in most fields. Scientific knowledge, especially, has
been increasing very rapidly. When a chemist, for example, develops a new
substance, it takes time to get it into scientific reference books. The books are
not updated and reprinted fast enough to keep up with current developments.

To answer a chemistry-related question, it can take weeks to search
through these books. And even then, the answer may be out of date. To deal
with these information problems, chemists use computers. Computers can give
chemists access to chemical data banks, can answer chemistry questions
in minutes rather than weeks. The Chemical Information System (CIS) is the
largest of these data banks. It consists of more than thirty data bases, each
dealing with a particular aspect of chemistry. The CIS is used by government
agencies, colleges and universities, private industry, hospitals, poison-control
centers, and emergency-response teams.

The CIS has information on more than 350 000 chemicals. Someone
using the system can find out a chemical‘s structure, molecular formula,
chemical name, and other names by which the chemical is known in commerce
and manufacturing. A user also can use the system to do searches. For example,
the system can be searched for all compounds containing a specific structural
fragment as well as on the basis of name, molecular formula, molecular mass,

84



and atom count. And when given some of this information about an unknown
chemical, the system can come up with a list of what the chemical might be.

Searches of these kinds would take weeks of monotonous research
without such a computer system. The CIS includes many more-specialized data
bases, as well. The Mass Spectral Search System can search for a chemical‘s
mass spectrum. It also can list chemicals with similar mass spectra. The Oil and
Hazardous Materials/Technical Assistance Data System provides information
to emergency-response-team personnel. This information can include methods
of disposing of a hazardous material and recommended limits of certain
chemicals in drinking water. The Physicians Desk Reference data base contains
essential information on major drugs. This information includes descriptions
of drugs, do sages, and side effects. Data bases are essential in this information
age and save chemists and other professionals much valuable time.

The difference between scientific law and theories

A scientific law is a statement of the regularity, a uniformity of the
behaviour of matter and energy. A theory is the most acceptable explanation
of facts which are known or observed. Theories are tentative explanations and
are changed or discarded as new facts or knowledge become available.

What is meant by the scientific method? The scientific method is a general
way of thinking used by scientists in solving problems. This process includes:
clearly defining the problem, collecting all of the evidence that is available, setting
up a possible answer (hypothesis), conducting an experiment to see if the
hypothesis is correct, arriving at a conclusion based on the information gathered
in the experiment, and testing the conclusion.

Discoveries of the past, progress of inorganic chemisty

We shall define inorganic chemistry today as the study of formation,
composition, structure, and reactions of the chemical elements and their
compounds, except those of carbon. Many will say that this is not the definition
of inorganic chemistry alone, but chemistry itself.

Indeed, the earlier divisions of chemistry have practically disappeared and
the subject is becoming an intergrated whole. Two facts helped the development of
inorganic chemistry: the growth of the theoretical techniques of quantum mechanics
and new optical, electrical and magnetic techniques of physical measurement by
which structure can be investigated. For a full understanding of the way in which
these achievements affected the development of inorganic chemistry, let's make
a short survey of the history of the subject.
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We may start with 1828, the year in which Wohler the pioneer of organic
synthesis, showed the interrelationship between inorganic and organic chemistry.
For the next fifty years inorganic and organic chemistry progressed side by side.
The main work in inorganic chemistry dealt with the preparation of new
compounds and the development of methods of analysis. Great numbers of new
compounds were being described and important work was being car-ried out on
the determination of atomic weights. The year 1887 may be accepted as the
date of appearance of physical chemistry as another branch of the subject.

Many research workers were now interested in physical chemistry
because it offered the precision which was lacking in inorganic chemistry. At
the same time, organic chemistry developed into a system in which structure
could be determined. Without the technique for such stereochemical
investigations inorganic chemistry lagged behind. Thus we find that by this
time organic chemistry, because of its system, and physical chemistry, because
of its precision, were constantly attracting workers of inorganic chemistry.
People say that facts give a science its substance, but it is the theory which
provides its strengths. It is owing to the development of the theory that
inorganic chemistry has before it such exciting prospects at the same time.

The origin of plastic

The plastics industry started because ivory was scare and ivory billiard
balls were very expensive. That was the reason the firm of Phelan & Collander
in New York soon after the Civil War offered a prize of $ 10,000 for
a substitute for ivory that could be used to make billiard balls. Many inventors
were attracted by this prize. One of them was John Wesley Hyatt, who
succeeded not in making a billiard ball, but in producing the first satisfactory
man-made plastic. He did this by mixing camphor with cotton which had been
treated with nitric acid and pressing the mixture in a hot mold. When the mold
had cooled, the material in it retained the precise shape of the mold even to the
tiniest detail. That was the beginning of celluloid.

Update. John Wesley Hyatt did not invent celluloid, he acquired the
patent from British inventor who couldn’t find an application for his discovery.
After winning the $ 10,000 prize in 1872, Hyatt used it to make billiard balls in
Newark, New Jersey.

The history of chemistry science
Many years ago people already knew how to obtain many useful

materials. They could smelt metals from their ores, produce and utilize various
alloys, as well as manufacture glass and glassware. Long before our era the
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Egyptians smelted iron from its ores, produced stained glass, and extracted
medicines, dyes, and perfumes from plants. Chemical production in India and
China dates from still earlier times.

More than two thousand five hundred years ago man first arrived at the
thought that the universe is composed of atoms. This idea was most perfectly
expressed by Democritus, the great Greek philosopher. According to Democritus,
all bodies in nature are built up of minute, indivisible particles — atoms. Atoms
are so small that they cannot be seen. They may be different in shape and size.
The differences between substances depend on differences in the number,
shape and arrangement of the atoms they consist of. Atoms are in eternal
motion.

The materialistic teachings of Democritus were far in advance of the
views of his contemporaries, but did not receive general recognition. According
to the opinion prevailing today, chemistry as a science arose at the beginning
of our era in Alexandria, a city on the Nile. Alexandria was an immense
commercial and cultural centre. It concentrated the practical knowledge
of Egypt and developed the philosophical ideas of ancient Greece. Treatises
written in Alexandria in the first century of our era contained a great deal of
chemical information, many illustrations showing chemical apparatus, and
descriptions of calcining, volatilizing, filtering, dissolving, and crystallizing.
Here also arose the idea of transmuting base metals into gold. This idea
diverted chemistry for a long time from the path of fruitful searchings, thus
retarding its progress. After the Arabian conquest of Egypt and other Eastern
countries in the 7th century, part of the knowledge accumulated in Alexandria
still remained intact. The Arabs made use of this knowledge and subsequently
discovered and investigated many substances, including nitric acid, and various
salts. The word «chemo» which had been used by Alexandrian scientists got the
Arabian prefix al and became «alchemy». The Arabian scientists left a number
of books containing descriptions of different chemical experiments and
practical information. The conquest of Southern Spain by the Arabs promoted
the penetration of practical knowledge into Western Europe. With the Arabs
came the idea of transmuting base metals into gold.

In the history of chemistry the Middle Ages are known as the period
of alchemy. Contrary to Arabian alchemy, which had played a positive part in
the development of science, West-European alchemy was an antiscientific,
reactionary trend. It was under the control of the catholic church. All the efforts
of the alchemists were directed towards the search of the mysterious
philosophers «stone» which might restore youth, prolong life and change base
metals into gold.
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Alchemy was never widespread in Russia. Until the 17th century Russian
practical chemistry developed independently of Western Europe. Chemical
information in Russia was exchanged mainly with the Near East Byzantium,
Armenia, etc.). During the Renaissance chemistry really began to progress, and
chemists started to solve practical problems. A new trend of chemistry known
as iatrochemistry (medical chemistry) developed. It was founded by Paracelsus,
a Swiss physician who thought that the main object of chemistry is the
preparation of medicines. Many physicians engaged in chemical research.
The new trend forced back the problems of alchemists and placed the study
of chemical change on a sound footing. About that time the works of Agricola
laid the foundation of metallurgy and opened up a new sphere of the application
of chemistry.

Metric system and its origin

The idea of a universal system of measures and weights dates from long
ago, but it was realized only two centuries ago. The metric or decimal system
was worked out by the French Academy of Sciences in 1791. How were the
units for length and weight defined? Two French scientists who were given the
task to define these units took one fourth of the distance from the North Pole to
the Equator on the geographical meridian which is running through Paris
(the distance from Dunkirk in France to Barcelone in Spain) and divided it into
ten million equal parts. One of these parts was called a metre or — measure.
For shorter measurements the metre was divided by ten, for longer things the
metre was multiplied by tens. It was easy to use the same metre for volume.
The weight of one cubic centimeter of water was called a gramme. Thus the
metric system was created. Russian scientists played a great part in the
spreading of the metric system in Russia as well as in other countries.

As far as in 1867 D. I. Mendeleyev addressed Russian scientists to help
to spread the decimal system. The project of the law about the use of the metric
system in Russia was also worked out by D. I. Mendeleyev. It should be said,
however, that up till the end of the 19th century different units of measurement
were used in various countries. In the Soviet Union the metric system was
adopted in 1918, soon after the Great October Socialist Revolution. Now it is
adopted by most of the countries. None of the systems of the past can be
compared in implicity to that of our days. Wine cooler From Japan came the
aluminum can that chilled itself. Gekkeikan Co. of Kyoto began selling sake in
a can with a special lower compartment filled with ammonium nitrate and
a plastic container of water. When one pushed the bottom of the can, the plastic
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container burst and the water mixed with the ammonium nitrate causing
a chemical reaction that could lower the temperature of the sake by 15 °C
within three minutes.

Basic laws of chemistry

Three laws of chemistry were put forward in late eighteenth and early
nineteenth centuries. Two pre-date Dalton’s atomic theory and the third
(the law of multiple proportions) was developed from it. These laws were
of great importance in the development of the atomic theory.

Law of constant composition States that all pure samples of the same
chemical compound contain the same elements combined in the same
proportions by mass. It was developed by a Frenchman, Joseph Proust, in 1799.

Law of conservation of mass States that matter can neither be created nor
destroyed during a chemical reaction. It was developed by a Frenchman,
Antoine Lavoisier, in 1774. Law of multiple proportions States that if two
elements, A and B, can combine to form more than one compound, then the
different masses of A which combine with a fixed mass of B in each compound
are in a simple ratio. It is an extension of Dalton's atomic theory.

The history of polymers

Today the market is flooded with different materials. Modern life would
be incomparably different without synthetic chemicals which are called
as polymers. Man-made fibres are used in clothing, carpets and curtains while
plastics are used in innumerable domestic and industrial applications and
artificial joints, and paints and cleaning materials, are all different forms of this
important discovery. What is often forgotten is that at the beginning of the 20th
century the chemistry of large molecules was unknown and their synthesis was
definitely unthinkable. Large Molecules. When a German scientist named
Hermann Staudinger proposed in the 1920s that it was possible to have large
molecules which were made up of many thousands of atoms, he was ridiculed
by many other scientists. The common wisdom was that the structures of such
materials as rubber and Bakelite were actually many small molecules which
were held together by an unknown force.

Organic Synthesis

Hermann Staudinger stuck to his guns and, with his colleagues, he
synthesised a series of organic molecules which were called poly (methanals).
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These compounds were long chains of repeating units, the units being -CH20-.
They are made by joining lots of methanal molecules together. The German
scientists made chains of different lengths and showed that their properties
changed depending on the length of the chains that were prepared. Following
this, the chemists working for Imperial Chemical Industries (ICI), soon
discovered a polymer that reacted to organic molecules, ethylene which is now
known as ethene and benzaldehyde, at very high temperature and pressure.
The reaction failed to impress, but there was a small amount of a white,
waxy substance on the wall of the reaction vessel. This was poly (ethene)
or polythene, and soon ICI realised that they had a potentially useful
compound.

The new material had many properties which made it unique. It was easy
to form into different items and was tough and hard wearing and was
impermeable to water and insulating to electricity. It was discovered in the
1930s and was soon being used in the Second World War to insulate the many
metres of cables that were needed for the vital radar equipment that was used
by the British.

The first plastics

The first plastic was a result of mixing phenol and formaldehyde
together. This resulted in a gooey substance called bakelite, the predecessor
of plastic. The first plastic dates back to 1910, when Dr. Leo H. Baekeland
produced 25 barrels of ‘phenolic’ plastic. Plastics are polymers that have a high
molecular mass. The word plastic comes from Greek and means to fit or to
mould. Today the world produces more than 500 million pounds of plastics
every year. The reason why plastic is so popular is because the raw materials
that are required to make this product are easily available. The basic plastic
requires water, air, and coal. Other forms of plastic may also require petroleum
or natural gas, salt and limestone. Though plastic is a very popular material to
use for making cost effective products, it does have its negative effects on the
environment. Plastic is insoluble in water, is chemically inert and have toxic
additives. Plastics degrade very slowly making it problematic to dispose of.

Will the human race survive the twenty first century?

Sir Martin Rees, the Astronomer Royal, is a worried man. He fears that
our species cannot survive the present century, so great are the legions of things
that might go wrong. He imagines extraterrestrial watching our solar system for
aeons and witnessing a sudden spasm of activity as humanity begins to emit

90



radio waves and sends vessels into space. If they continue to watch, what will
these hypothetical aliens witness in the next 100 years? Rees's gloom stands
in a long tradition of dyspeptic futurology. From Huxley's Brave New World
and H.G. Wells to the modern environmental movement, almost everybody has
painted the future as a dismal place, and almost everybody has so far been
wrong. Steam engines, nuclear war, the population explosion, chemicals, social
dislocation and genetically modified food have come and gone without leaving
us worse off: in fact, the more technology we invent, the healthier, wealthier
and wiser we become.

So why should Jeremiah Rees be right where so many past prophets have
been wrong? This is of course conceivable, that the chemical industry will
tomorrow invent a kind of ice that turns all water into itself, or the nuclear
industry will invent a bomb hot enough to ignite the atmosphere's nitrogen.
But all sorts of things are conceivable without being plausible or even possible.
It was conceivable that invention of fire by Stone Age man would lead
to disaster for our species.

There is undoubtedly a risk in innovation but there is also a risk in a lack
of innovation, and stopping all invention at any point in our previous history
would have resulted in humanitarian and ecological catastrophes on a vast
scale. Consider what would have happened, for instance, if we had somehow
waved a magic wand and prevented the invention of agriculture. Evidence
suggests that increasingly efficient hunter-gatherers would have continued their
extinction of prey species — they had already devastated the fauna of Australia,
the Americas and many islands — stopping only when the last tree in the last
rain forest was felled. The greatest risk of all is the risk of doing nothing.

The chemistry of tomorrow

Addressing global challenges means advancing fundamental scientific
knowledge, supporting excellence in chemical science research and maximising
the number of future breakthroughs. It will require an interdisciplinary approach to
build bridges between chemisty‘s subisciplines, and with other sciences and
engineering.

Over 150 experts were brought together to discuss issues facing today*s
society, identifying seven prioriry areas. Within these seven areas, 41
challenges were defined and the role that chemistry will play in providing
solutions was examined. In addition, the expertise, attitudes and opinions of the
wider community were incorporated via web based consultation.
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These seven priority areas have many areas of overlap, with strong links
between associated challenges. The themes of sustainable development and
climate change underpin the majority of the challenges.

The seven priority areas are summarised here

— Energy. Creating and securing environmentally sustainable energy
supplies, and improving efficiency of power generation, transmission and use.

— Food. Creating and securing a safe, environmentally friendly, diverse
and affordable food supply.

— Future cities. Developing and adapting cities to meet the emerging
needs of citizens.

— Human health. Improving and maintaining accessible health, including
disease prevention.

— Lifestyle & recreation. Providing a sustainable route for people to live
richer and more varied lives.

—Raw materials & feedstock. Creating and sustaining a supply
of sustainable feedstock, by desighning processes and products that preserve
resources.

— Water & air. Ensuring the sustainable management of water and air
quality, and addressing societal impact on water resources (quality and
availability).

Top-ten challenges for the chemical sciences

To ensure progress is made where it matters most, we have identified 10
of the 41 challenges as priorities for the next 5-10 years, following consultation
with the chemical science community.

Listed alphabetically, these are:

—agricultural productivity: significantly and sustainably increase
agricultural productivity to provide food, feed, fibre and fuel;

— conservation of scarce natural resources: develop altrenative materials
to conserve precious resources and new processes to extract valuable materials
from untapped sources;

— conversion of biomass feedstocks: develop biorefineries using different
types of biomass to provide energy, fuel and a range of chemicals with zero
waste;

— diagnostics for human health: enable earlier diagnosis and develop
improved methods to monitor diseases;

— drinking water quality: use new technologies to help provide clean,
accessible drinking water for all;
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— drugs & therapies: harness and enhance basic sciences to transform
drug discovery, development and healthcare, delivering new therapies more

— efficiently and effectively;

—energy conversion and storage: improve the performance of energy
conversion and storage technologies, such as batteries, and develop sustainable
transport systems;

—nuclear energy: ensure the safe and efficient harnessing of nuclear
energy, through the development of fission and investigation into fusion
technologies;

—solar energy: develop existing technologies into more cost efficient
processes and develop the next generation of solar cells to realise the potential
of solar energy;

— sustainable product design: take into account the entire life cycle
of a product during initial design decisions to preserve valuable resources.

Make it happen

Chemistry has great capacity to solve many of the global challenges that
society is facing. These challenges can only be addressed if we provide for an
excellent, diverse and well-maintained science base, a good supply of well-
trained individuals, and an innovative climate from which good ideas can
flourish, be exploited and be communicated around the world. There are also
exciting opportunities to develop new projects that will enable us to tackle each
of the key challenges. No country can afford a skills shortage, which could
leave the next generation ill-equipped to tackle major scientific and
technological challenges. A diverse and technically innovative workforce is
fundamental to developing and applying new technologies. To maintain the
flow of future breakthroughs, it is critical to advance fundamental knowledge
and to support curiosity driven research.

There also needs to be a sustainable commitment to innovation from the
leaders of key organisations to establish a culture where investment in research
and innovation can thrive. Let us ensure that future generations enjoy a life
of quality and beauty by the intelligent application of chemical knowledge.

Superconductors
Imagine you're an electron on a motorcycle, zooming along on a smooth,
empty road. No speed breakers or potholes to stop you. In an instant, you've

reached your destination. Well, for an electron, such a road is called
a superconductor.
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How superconductivity works? When electrons move through a metal
wire, we get electricity. But the path is not smooth. The metal resists the flow
of electrons, as the metal atoms may absorb a few electrons instead of letting
them through. This lowers the current that passes through the wire.

If you lower the temperature of the wire, it allows more current to pass
through. When you reach a really low temperature, the resistance of the metal
suddenly drops to zero. This is called the critical temperature (Tc), and it
Is different for different metals. This phenomenon is called superconductivity.

High Temperature Superconductors. For most metals, the Tc is very
close to absolute zero (-273.15 °C). For example, mercury has a Tc of -277.35 °C.
But there are some materials which become superconductors at much warmer
temperatures. These are called high-temperatures superconductors (HTSs). But
don't be fooled by the name, these materials still need to be cooled below —138 °C
to work as superconductors. Luckily you can do that with liquid nitrogen,
which has a temperature of about —196 °C.

So what kind of materials are these? They are not pure metals, but
mixtures of metal oxides. One such is «Biscoy», or Bismuth-strontium-calcium-
copper-oxide (Tc —165.15 °C). Another is «Yibco» (Yttrium-barium- copper
oxide, Tc —83.15 °C), and yet another is «Tibco» (Thalium-barium-calcium-
copper oxide, Tc —146.15 °C). In fact, many superconductors have one or the
other rare earth metal, which you can see in the periodic table as the Lanthanide
series. But materials like Yibco, Tibco and Bisco are quite difficult to make,
and quite expensive too.

Future fuel: from your septic tank

Today, almost all the petrol and diesel we use come from petroleum.
But petroleum sources are harder and harder to find. By making sewage into
oil, we can avoid both problems.

Sewage is rich in organic matter like proteins, fats and carbohydrates
(think unused or spoiled food, vegetable peels and other waste). When it is
treated at municipal plants, the sewage is separated into water and sludge. The
water is purified and released into nature. The sludge is detoxified and placed
in landfills.

Instead, the sludge can be used for making fuel. This is just like how
gobar gas is made in India. Special kinds of bacteria eat up the sludge, and
release methane gas. The gas can be collected and compressed into cylinders,
like the ones we use for cooking gas. Some kinds of algae produce oil instead
of gas. This oil can be distilled and used as a fuel for cars, pumps, and trucks.
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Right now, this fuel is not cheap. But scientists are breeding different kind
of algae that will make even more oil. Right now 30 % of the sludge
Is converted to oil.

Technology

Technology is the making, modification, usage, and knowledge of tools,
machines, techniques, crafts, systems, methods of organization, in order to
solve a problem, improve a preexisting solution to a problem, achieve a goal,
handle an applied input/output relation or perform a specific function. It can
also refer to the collection of such tools, machinery, modifications,
arrangements and procedures. Technologies significantly affect human as well
as other animal species' ability to control and adapt to their natural
environments.

The human species' use of technology began with the conversation
of natural resources into simple tools. The prehistorical discovery of the ability
to control fire increased the available sources of food and the invention of the
wheel helped humans in travelling in and controlling their environment. Recent
technological developments, including the printing press, the telephone, and the
Internet, have lessened physical barriers to communication and allowed humans
to interact freely on a global scale. However, not all technology has been used
for peaceful purposes; the development of weapons of ever increasing
destructive power has progressed throughout history, from clubs to nuclear
weapons. Philosophical debates have arisen over the present and future use
of technology in society, with disagreements over whether technology
improves the human condition or worsens it. Neo — Luddism, anarcho-
primitivism, and similar movements criticize the pervasiveness of technology
in the modern world, opining that it harms the environment and alienates
people; proponents of ideologies such as transhumanism and techno-
progressivism view continued technological progress as beneficial to society
and the human condition. Indeed, until recently, it was believed that the
development of technology was restricted only to human beings, but recent
scientific studies indicate that other primates and certain dolphin communities
have developed simple tools and learned to pass their knowledge to other
generations.

The use of term technology has changed significantly over the last
200 years. Before the 20th century, the term was uncommon in English, and
usually referred to the description or study of the useful arts. The term was
often connected to technical education. Technology rose to prominence in the
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20th century in connection with the Second Industrial Revolution.
The meanings of technology changed in the early 20th century when American
social scientists, beginning with Thorstein Veblen, translated ideas from
German concept of Technik into — technology.

In German and other European languages, a distinction exists between
Technik and Technology that is absent in English, as both terms are usually
translated as technology. Today, technology can be most broadly defined as the
entities, both material and immaterial, created by the application of mental and
physical effort in order to achieve some value. In this usage, technology refers
to tools and machines that may be used to solve real-world problems. The word
— technology can also be used to refer to a collection of techniques. In this
context, it is the current state of humanity's knowledge of how to combine
resources to produce desired products, to solve problems, fulfill needs,
or satisfy wants; it includes technical methods, skills, processes, techniques,
tools and raw materials. The distinction between science, engineering and
technology is not always clear. Science is the reasoned investigation or study
of phenomena, aimed at discovering enduring principles among elements of the
phenomenal world by employing formal techniques such as the scientific
method. Technologies are not usually exclusively products of science, because
they have to satisfy requirements such as utility, usability and safety.

Engineering is the goal-oriented process of designing and making tools
and systems to exploit natural phenomena for practical human means, often
(but not always) using results and techniques from science. The development
of technology may draw upon many fields of knowledge, including scientific,
engineering, mathematical, linguistic, and historical knowledge, to achieve
some practical result.

Technology is often a consequence of science and engineering although
technology as a human activity precedes the two fields. For example, science
might study the flow of electrons in electrical conductors, by using already
existing tools and knowledge. This new-found knowledge may then be used by
engineers to create new tools and machines, such as semiconductors,
computers, and other forms of advanced technology. In this sense, scientists
and engineers may both be considered technologists; the three fields are often
considered as one for the purposes of research and reference. The exact
relations between science and technology in particular have been debated by
scientists, historians, and policymakers since the late 20th century. The issue
remains contentious — though most analysts resist the model that technology
simply is a result of scientific research.
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Nanotechnology

Nanotechnology is manipulation of matter on an atomic and molecular
scale. Generally, nanotechnology works with materials, devices, and other
structures with at least one dimension sized from 1 to 100 nanometres.
With a variety of potential applications, nanotechnology is a key technology for
the future and governments have invested billions of dollars in its research.

Nanotechnology is very diverse, ranging from extensions of conventional
device physics to completely new approaches based upon molecular
selfassembly, from developing new material with dimensions on the atomic
scale. Nanotechnology entails application of fields of science as diverse
as surface science, organic chemistry, molecular biology, semiconductor
physics, microfabrication,etc. Scientists currently debate the future implications
of nanotechnology. Nanotechnology may be able to create many new materials
and devices with a vast range of applications, such as medicine, electronics,
biomaterials and energy production. On the other hand, nanotechnology raises
many of the same issues as any new technology, including concerns about the
toxicity and environmental impact of nanomaterials, and their potential effects
on global economics, as well as speculation about various doomsday scenarios.
These concerns have led to a debate among advocacy groups and governments
on whether special regulation of nanotechnology is warranted.

Materials reduced to the nanoscale can show different properties
compared to what they exhibit on a macroscale, enabling unique applications.
For instance, opague substances become transparent (copper); stable materials
turn combustible (aluminum); insoluble materials become soluble (gold).
A material such as gold, which is chemically inert at normal scales, can serve
as a potent chemical catalyst at nanoscales. Much of the fascination with nano-
technology stems from these quantum and surface phenomena that matter
exhibits at the nanoscale.

Current research. Nanomaterials

The nanomaterials field includes subfields which develop or study
materials having unique properties arising from their nanoscale dimensions.

Interface and colloid science has given rise to many materials which may
be useful in nanotechnology, such as carbon nanotubes and other fullerenes,
and various nanoparticles and nanorods. Nanomaterials with fast ion transport
are related also to nanoionics and nanoelectronics.
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— Nanoscale materials can also be used for bulk applications; most
present commercial applications of nanotechnology are of this flavor.

—Progress has been made in using these materials for medical
applications.

— Nanoscale materials are sometimes used in solar cells which combats
the cost of traditional Silicon solar cells.

— Development of applications incorporating semiconductor nanoparticles
to be used in the next generation of products, such as display technology,
lighting, solar cells and biological imaging.

Nanorobots

Nanorobots are just the adapted machine version of bacteria. Nanorobots
measure six atoms across and are complicated to be designed and need to be
engineered in such a way that they are autonomous in nature.

Nanorobots are small microscopic devices measured on the scale
of nanometers. They are designed to function like bacteria or any normal virus.
Nanorobots are small particles that have a small solar cell or some kind
of battery. The nanorobots are made of tiny silicon pieces called as transducers.
These transducers take in energy that is generated by the robot’s solar cell and
turns the energy into mechanical power.

Nanorobots are the most useful objects that humans have invented.
They are capable to rebuild the tissue molecules in order to close an open
wound, rebuild the walls of ruptured veins and arteries and also find their way
to the heart by travelling through your blood stream and perform important
surgeries like heart molecular surgery without causing any discomfort to you.
Scientists are also of the opinion that nanorobots will help in brain research,
cancer research and finding remedies for difficult ailments like AIDS,
leukaemia and other major diseases.

Nanovehicles

Today, when you have an illness, you have to take medicine in several
doses, as pills or syrups. Imagine a day when you have to take the drug only
once, and it works a whole lot better. Nanotechnology can help do that.
Nanotechnology is the science of making devices that are very tiny, on the
scale of one-millionth of a millimeter. This is the right size to build the vehicles
that can deliver medicines to the right place in your body.
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Chemists are searching for the ideal nanovehicle. This is one that would:
— dramatically reduce the drug dosage;

— deliver the drug to the right place;

— increase the local concentration of the drug there;

—and limit or eliminate side effects.

The uses of plasmas

Micro-plasma welding is a method used to join paper thin sheets
of metals. The joint becomes invisible after polishing. Stainless steel water
storage tanks and other kitchen implements are made this way. Plasma spray
process is a most magical use of thermal plasmas, it is the only coating process
that can apply any material on to any material.

— Metal on to metal: Titanium on to mild steel, to prevent corrosion
of steel.

— Non-metal on to metal: alumina on to stainless steel. Alumina reduces
the wear and tear on the stainless steel vessel due to industrial processes.

— Metal on to non-metal: copper on to porcelain used in capacitors.
Plasma-spraying copper onto the porcelain makes it «solderable», so that
electric wires can be attached to it.

—Non-metal on to non-metal: Teflon on to magnesia (ceramic).
Some chemicals like hydrofluoric acid can corrode the ceramic vessels they are
kept in; coating them with Teflon prevents corrosion.

Safety — a primary concern

Chemical technology has brought us many useful products. They insulate
our homes, make transportation safer and less expensive, help clothe and feed
us, and enable us to enjoy better health. And yet with each product comes some
potential risk. While many chemicals pose no special hazard, some can have
harmful effects on our health or on our environment.

Sometimes we are not even aware of chemical hazards until a product
has been used for some time. For example, parents with young children wanted
sleepwear that would not burn easily. The chemical industry responded by
producing a flame-retardant chemical called TRIS used to treat children‘s
pajamas. After TRIS had been in use for some time, it was discovered that
it could cause cancer, and its use was discontinued.
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In other instances, we may be aware of a risk but use a product anyway
because its benefits outweigh its risks. Penicillin, for example, has saved many
lives, but it also can kill people who are allergic to it. Doctors have been able to
minimize the risk of using penicillin by carefully monitoring how patients react
to it. In spite of these precautions, even today people occasionally die from
a bad reaction to this antibiotic. But, as is true of penicillin, most people are
usually willing to use a product if its risks are small and its benefits are
potentially great.

The chemical industry in the United States has become increasingly
concerned about eliminating chemical hazards. As a result of this concern, the
industry steadily has improved its safety record. For the past decade, it has
ranked either first or second among American industries in having the lowest
frequency of job-related accidents.

The accidents that have occurred have been consistently among the least
severe of all industries. The chemical industry, in fact, is so safe that its
employees are nearly ten times more likely to have an accident while away
from work than while on the job. In accordance to the above mentioned, major
chemical companies are developing safety programs to protect workers during
non-working hours. These programs focus on providing workers with
information on how to avoid accidents. The improving record of the chemical
industry shows that when people are well-informed and determined, they can
live and work in a safe environment. When concern for safety is a high priority,
many accidents can be avoided and the severity of those accidents that do occur
can be lessened.

Industrial production of oxygen

Oxygen is so important in many ways that it is made in large quantities
in industry. Manufacturers have an abundant free supply of it in the air, and it is
obtained by cooling the air until it becomes a liquid (just as steam condenses to
water). This liquid air contains both liquid oxygen and liquid nitrogen, and
when the temperature of the mixture is allowed gradually to rise it boils and the
oxygen and nitrogen change back to gases. They do this, however, at different
temperatures and can therefore be collected separately. Oxygen is stored under
considerable pressure in steel cylinders painted black. Its release from the
cylinder is controlled by a valve, and the gas can easily be obtained whenever it
IS required.
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Laboratory of the analytical chemistry

The chemical laboratory usually consists of one large room with
aweighing room, a reagent room, and sometimes a dark room off it.
The reagent room is used for storing chemicals and apparatus, and contains
shelves of reagent bottles, winchesters and carboys of acid.

The weighing room is specially constructed so as to be free from external
disturbances. The balances usually stand on firm stone shelves. For weighing
accurately small quantities of materials a microbalance is used, and for some
physical purposes, a spring balance. The laboratory itself is fitted with benches,
sinks, fume cupboards or hoods, electric drying ovens, and steam ovens.

The laboratory usually has facilities for glass blowing. Heating in the
laboratory is generally done directly by the Bunsen burner. Micro-burners are
used where a small flame is required, and Meker burners — where a large hot
flame is necessary. Test tubes stand in a test-tube rack; they are held above the
flame in wooden holder and washed out with the help of a test-tube brush.
Solutions are heated in glass apparatus, such as beakers and flasks. Solids are
usually heated in crucibles. Crucibles are fitted with lids. The laboratory
glassware includes: tubes, test-tubes, evaporating dishes, funnels, weighing
bottles, beakers, flasks of different shape, bulbs, glass rods, stoppers for closing
bottles, pipettes which are employed for removing measured quantities
of liquids from other vessels. The lower end is contracted to a narrow opening.
The glass vessels also include cylinders and burettes. A burette is a graduated
glass tube, from which the liquid may be run by means of a tap at the bottom.
All glass things are kept in special racks.

The laboratory is provided with different apparatus and devices.
One of them, the desiccator, is used for drying materials. The condenser serves
for cooling liquids and vapour. Every working place in the laboratory
is supplied with a gas burner which serves for producing flames of different
intensity. The burners are connected with the main gas line by a rubber tube.
The flame of the burner can be regulated by a tap. Crucibles are used for
igniting materials. They are made of different materials: iron, quartz, porcelian,
clay, platinum, gold, etc.

Everything in the laboratory has a definite place. Near each bench there
is a sink with running water and a stand with a towel and soap for washing
hands. A large bottle with distilled water is placed on every bench since
distilled water is necessary in almost every experiment. Powerful ventilators
serve for purifying the air. They carry away harmful vapour and pungent
odours, the ventilating hood also serves for carrying away laboratory fumes and
disagreeable odours.
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Every laboratory is provided with the most commonly used organic and
inorganic reagents. Materials that occur in large crystals are ground to a more
or less fine state in a mortar. The mortars are made of porcelain, iron, steel, or
agate.

From chemical science to the lab

Profiles: Government agencies

Name: Paul Smith

Age: 35

Job: Separation scientist

| studied Maths, Physics and Chemistry at A Level, then went on to do
a BSc course in Chemistry with Physics at Plymouth Polytechnic. After
graduating |1 moved to the University of Leeds to carry on my scientific studies
with a PhD in Physical Chemistry. First job was a postdoctoral research
position, also in Leeds. | was then offered a role as Head of the Analysis
Laboratory at BHR Group Ltd, an independent group of technology companies
specializing in fluid flow (e. g. water purification and waste disposal).

Finally, I moved to my current role as a Separation Scientist at the
Laboratory of the Government Chemist (LGC), Europe‘s largest independent
analytical and diagnostic laboratory. LGC carry out chemical, biochemical and
forensic analysis, DNA testing and genetic screening, research, method
validation and consultancy.

As a Separation Scientist | separate a range of different types
of compounds (pharmaceuticals, environmental contaminants, illegal drugs,
etc.) from mixtures using several techniques, but mainly chromatography.
| then have to identify the compounds, usually by using a spectroscopic
technique such as mass spectrometry or ultra violet detection.

The job involves developing different assays or methods for separating
and extracting the compound | am interested in. For example, | have recently
been working on a procedure for detecting cannabis in hair. Hair acts like
a memory stick that stores information about everything a human has been
doing. So, if somebody has been taking drugs on a regular basis then both the
newest and the oldest bits of hair will contain traces of the drug. This is useful
for Forensic scientists as it tells them if somebody has been using drugs for a
long time or has just taken them once. LGC is a contract research organisation
so it looks to find work from larger companies. Our sales staff visit other
companies and sometimes invite a laboratory person, such as myself, along to
answer some of the more technical questions. This is interesting as it allows me
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to see how other laboratories operate. | enjoy working in a relaxed, friendly
environment. The job is challenging and it is very rewarding when | am able to
solve some quite tricky problems.

Although LGC does recruit some people with A Levels, all the staff
at management level have a science degree. Having a science degree is a major
benefit and allows quicker career progression as you already have a good deal
of practical knowledge and are ready to apply it.

Chemical Engineering

A chemical plant is an industrial process plant that manufactures
(or otherwise processes) chemicals, usually on a large scale. The general
objective of a chemical plant is to create new material wealth via the chemical
or biological transformation and or separation of materials. Chemical plants use
special equipment, units, and technology in the processes. Other kinds
of plants, such as polymer, pharmaceutical, food, and some beverage
production facilities, power plants, oil refineries or other refineries, natural gas
processing and biochemical plants, water and wastewater treatment, and
pollution control equipment use many technologies that have similarities to
chemical plant technology such as fluid systems. Some would consider an oil
refinery or a pharmaceutical or polymer manufacturer to be effectively a
chemical plant. Petrochemical plants (plants using petroleum as a raw material)
are usually located adjacent to an oil refinery to minimize transportation costs
for the feedstocks produced by the refinery. Specialty chemical plants are
usually much smaller and not as sensitive to location. Nowadays, sorts of tools
were developed for converting a base project cost from one geographic location
to another. Chemical plants typically use chemical processes, which are
detailed industrial-scale methods, to produce the chemicals. The same chemical
process can be used at more than one chemical plant, with possibly differently
scaled capacities at each plant. Also, a chemical plant at a site may
be constructed to utilize more than one chemical process.

Chemical processes may be run in continuous or batch operation. Batch
operation is commonly used in smaller scale plants such as pharmaceutical
or specialty chemicals production.

In continuous operation, all steps are ongoing continuously in time.
During usual continuous operation, the feeding and product removal are
ongoing streams of moving material, which together with the process itself,
all take place simultaneously and continuously. Chemical plants or units
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In continuous operation are usually in a steady state or approximate steady
state. Steady state means that quantities related to the process do not change as
time passes during operation. Such constant quantities include stream flow
rates, heating or cooling rates, temperatures, pressures, and chemical
compositions at every point (location). Continuous operation is more efficient
in many large scale operations like petroleum refineries. It is possible for some
units to operate continuously and others be in batch operation in a
chemical plant.

Today, the fundamental aspects of designing chemical plants are done by
chemical engineers, although historically this was not always the case and
many chemical plants were constructed in a haphazard way before the
discipline of Chemical Engineering became established. In plant design,
typically less than 1 per cent of ideas for new designs ever become
commercialized. During this solution process, typically, cost studies are used as
an initial screening to eliminate unprofitable designs. If a process appears to be
profitable, then other factors are considered, such as safety, environmental
constraints, controllability, etc. The general goal in plant design is to
construct or synthesize optimum designs in the neighborhood of the desired
constraints.

Plant facilities

The actual production or process part of a plant may be indoors,
outdoors, or a combination of the two. The actual production section of a
facility usually has the appearance of a rather industrial environment. Hard hats
and work shoes are commonly worn. Floors and stairs are often made of metal
grating, and there is practically no decoration. There may also be pollution
control or waste treatment facilities or equipment. Sometimes existing plants
may be expanded or modified based on changing economics, feedstock, or
product needs. As in other production facilities, there may be shipping and
receiving, and storage facilities. In addition, there are usually certain other
facilities, typically indoors, to support production at the site.

Although some simple sample analysis may be able to be done by
operations technicians in the plant area, a chemical plant typically has
a laboratory where chemists analyze samples taken from the plant. Such
analysis can include chemical analysis or determination of physical properties.
Sample analysis can include routine quality control on feedstock coming into
the plant, intermediate and final products to ensure quality specifications are
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met. Nonroutine samples may be taken and analyzed for investigating plant
process problems also. A larger chemical company often has a research
laboratory for developing and testing products and processes where there may
be pilot plants, but such a laboratory may be located at a site separate from the
production plants.

A plant may also have a workshop or maintenance facility for repairs or
keeping maintenance equipment. There is also typically some office space for
engineers, management or administration, and perhaps for receiving visitors.
The decorum there is commonly more typical of an office environment.

The arrangment of the chemical plant

A mathematical model is constructed on the basis of the process
knowhow and then stored in the computer for basic references. The system
includes an optimizing arrangement for quality control; the computer accepts
information from the sensors about the quality of the product and then gives
instructions to the actuators to change conditions on the plant in order to obtain
a better product. The whole system consists of feed forward and negative
feedback parts; in the former the computer refers the automatically measured
input variables to a mathematical model and takes corrective action
if necessary, while in the latter the computer receives data about the quality of
the products from the quality sensor and then instructs the actuators to alter
variables in the process in order to obtain a product of the desired quality. The
complex arrangement is necessary, since no negative feedback can by itself
deal with very complex situations, because it is difficult in advanced industrial
operations to store all the information required to forecast the quality of
products with great accuracy.

Purifiying water

The methods used to purify water depend on the use to which the water
is to be put: Addition of chemicals, such as chlorine — helps to remove bacteria
and other harmful organisms.

Boiling — helps to kill harmful organisms. Addition of chemicals, such as
alum — helps to lump together (coagulate) small particles of suspended matter
making them heavy enough to settle to the bottom and be removed.

Filtration — water is permitted to flow through layers of sand and gravel
which remove solid matter suspended in the water.
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Aeration — water is sprayed into the air. The sunlight kills some of the
bacteria and the oxygen in the air tends to remove unpleasant odours.

Distillation — water can be freed from dissolved minerals by this process
consisting of evaporation followed by condensation of the vapours in a separate
vessel. Water is placed in the distilling flask and boiled to convert it into a
vapour. The vapour then passes through the inner of two concentric tubes
which together make up the condenser.

Process control

In process control, information gathered automatically from various
sensors or other devices in the plant is used to control various equipment for
running the plant, thereby controlling operation of the plant. Instruments
receiving such information signals and sending out control signals to perform
this function automatically are process controllers. Previously, pneumatic
controls were sometimes used. Electrical controls are now common. A plant
often has a control room with displays of parameters such as key temperatures,
pressures, fluid flow rates and levels, operating positions of key valves, pumps
and other equipment, etc. In addition, operators in the control room can control
various aspects of the plant operation, often including overriding automatic
control. Process control with a computer represents more modern technology.
Based on possible changing feedstock composition, changing products
requirements or economics, or other changes in constraints, operating
conditions may be re-optimized to maximize profit.

Transport

Large quantities of fluid feedstock or product may enter or leave a plant
by pipeline, railroad tank car, or tanker truck. For example, petroleum
commonly comes to a refinery by pipeline. Pipelines can also carry
petrochemical feedstock from a refinery to a nearby petrochemical plant.
Natural gas is a product which comes all the way from a natural gas processing
plant to final consumers by pipeline or tubing. Large quantities of liquid
feedstock are typically pumped into process units.

Corrosion and use of new materials

Corrosion in chemical process plants is a big issue that consumes billions
of dollars yearly. Electrochemical corrosion of metals is pronounced in
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chemical process plants due to the presence of acid fumes and other electrolytic
interactions. Recently, FRP (Fibre-reinforced plastic) is used as a material of
construction. The British standard specification BS4994 is widely used for
design and construction of the vessels, tanks, etc.

What is the pilot plant?

Do you know the stages a full-scale chemical plant has to pass through
before it gets into being? There exist the following periods: research, process
development, pilot plant operation, design construction and at last
manufacturing itself. Now let us consider what is meant by pilot plant
operation. Pilot or prototype plants are supposed to be complete medium-scale
processing units containing all essential elements, including control.

Pilot-scale equipment is divided into two categories: to produce results
applicable to full-scale design or to fulfil a far wider range of operating
characteristics than is normally available in producing models.

The conversion of laboratory data from the research group into plant
design data is believed to be only one function of the pilot plant. It requires
thorough investigation of basic reactions, reactants, time, temperature,
concentration and catalysis factors, a study of raw materials, operations needed,
control and safety, and health hazards, the pilot plant in such cases being
a research unit. It should be used for the selection of suitable equipment and
materials, provide time and labour study information, and enable for a study
of by-product recovery and waste-disposal problems. After a new plant
or process is designed, the pilot plant continues to eliminate certain troubles.

A check list we suggest below includes all items being considered in the
pilot plant investigation: flow relations; materials; equipment of operation;
materials handling; labour.

The aim is to operate the pilot plant with the assurance that all the risks,
both technical and economic, in the full-scale commercial plant have been
minimized or eliminated.

The pilot plant has to be capable of operating for long periods under
conditions that are not changed frequently, to obtain a fair approximation
of labour costs and manufacturing expenses. It should not be dismantled
until such times as the full-scale commercial plant starts its successful
operation, because it is the place where quality and manufacturing
improvements are worked out.
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Titanium: modern technology's designer metal

W. Gregor in England and M. H. Klaporth in Germany discovered
titanium independently in the 1790s. Titanium was named by M. H. Klaporth
after the children of Gaia, the earth goddess of Greek mythology. In the initial
period, the metal was rare and this was largely because of the fact that isolation
from its ores was difficult and there was little demand for the metal.

However, the fact is that it is the seventh most abundant metal found
in the earth's crust. It is up to 100 times as plentiful as everyday metals such
as copper, zinc and nickel and 400 times more common than lead.

By the middle of the 20th century, titanium became famous and was
considered a great discovery among the elements when it was found to have
properties that suited ideally to the demands of modern technology. Titanium
ores are now mined to the extent of 3 million tonnes each year, while
100 thousand tonnes of the metal itself are produced annually.

Titanium in powdered form is used to produce sparks in many fireworks.
It has density that is greater than that of aluminium, but less than those of iron
and copper. The lightness when combined with its strength and ability to
withstand high temperatures makes it virtually the designer material for the
construction of aircraft parts, jet engines and spacecraft. As technology
advances, the demands for this versatile metal of low density, high strength and
zero toxicity is sure to multiply.

Forensic chemistry

Forensic chemistry is the application of chemistry to law enforcement
or the failure of products or processes. Many different analytical methods may
be used to reveal what chemical changes occurred during an incident, and
so help reconstruct the sequence of events. Forensic chemistry is unique among
chemical sciences in that its research, practice, and presentation must meet the
needs of both the scientific and the legal communities. As such, forensic
chemistry research is applied and derivative by nature and design, and
it emphasizes metrology and validation.

One particularly useful method for the simultaneous separation,
identification, and quantitation of one or more individual components of
an unknown substance or mixture is the use of a gas chromatograph-mass
spectrometer (GC-MS). A GC-MS is actually two instruments that are attached
together physically, and together comprising one of the so-called «tandem» or
«hyphenated» techniques.
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The gas chromatograph (GC) is essentially a hot (150-350 °C),
temperature-controlled oven holding a bent or coiled, specially packed
or coated glass column between one and a few dozen meters long. A small
volume (typically a few microliters) of a drug sample or other unknown
substance that has been dissolved in an organic solvent (such as chloroform
or methanol) is quickly injected into the hot column. Volatile components in
the sample are vaporized by the heat of the oven and are forced toward the end
of the column by the flow of an inert «carrier gas» (typically helium).
The special chemical component(s) within the column bind to substances
contained in the moving vaporized sample mixture with slightly different force.
As a result, different substances eventually are «eluted» (i. e. emerge from the
end of the column) in differing amounts of time, which is known as the
«retention time». The retention time of various components so eluted can then
be compared to those of known standard molecules eluted using the same
method (column length/polarity, flow rate of carrier gas, temperature program).
While this comparison provides (presumptive) identification of the presence
of a particular compound of interest in the unknown sample, in general the GC
portion of the technique is used as a separation and quantitation tool,
not an identification tool. Forensic chemists usually perform their analytical
work in a sterile laboratory decreasing the risk of sample contamination.

Forensic chemists

Apply scientific disciplines to physical evidence. A forensic chemist is a
professional chemist who analyzes evidence that is brought in from crime
scenes and reaches a conclusion based on tests run on that piece of evidence.
A forensic chemist's job is to identify and characterize the evidence as part
of the larger process of solving a crime. Forensic chemists rarely conduct any
investigative work; they handle the evidence collected from the crime scene.
Evidence may include hair samples, paint chips, glass fragments, or blood
stains. Understanding the evidence requires tools from many disciplines,
including chemistry, biology, materials science, and genetics. The prevalence
of DNA analysis is making knowledge of genetics increasingly important in
this field. Explain and defend results Forensic chemists agree that public
speaking skills and being comfortable with what you do are important personal
characteristics for this career. As seen on Court TV, forensic chemists are often
called upon to explain what was found and how they arrived at their
conclusions.
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Not all cases go to trial, but when one does, giving expert testimony
in court is a significant piece of a forensic chemist's job. Some employers
require their forensic chemists to go through several months of mock courtroom
testimony training along with their regular training. Forensic chemists must be
able to give an impartial explanation to the jury that will assist in a final
judgment forensic chemists analyze the evidence but do not determine the
verdict. Have various opportunities. The career path for most forensic chemists
Is through federal, state, or county labs associated with the medical examiner's
office. However, there are different types of careers available, including those
in other fields of forensic science, academe, or administration. Chemists can
also move up within a particular organization, changing responsibilities along
the way. For example, the director of a crime lab may supervise other forensic
scientists rather than being involved in day-to-day analysis. A director may also
be responsible for case review and general lab management. Some forensic
chemists also use their technical training to pursue a career in patent law.

Work Description

Forensic chemists apply knowledge from diverse disciplines such as
chemistry, biology, materials science, and genetics to the analysis of evidence
found at crime scenes or on/in the bodies of crime suspects. The field is
a combination of criminalistics and analytical toxicology. Criminalistics is the
qualitative examination of evidence using methods such as microscopy and
spot testing, whereas analytical toxicology looks for evidence in body fluids
through a range of instrumental techniques from optical methods (UV, infra-
red, X-ray) to separations analyses (gas chromatography, HPLC, and thin layer
chromatography). Mass spectrometry is also frequently used since it provides
the strongest evidence in court. Most often, forensic chemists do not know the
nature of the sample before they analyze it. The results of their work are used in
police investigations and court trials, at which they may be called upon
to provide expert testimony and explain their findings to a jury.

Working Conditions

Forensic chemists generally work in government labs, which can
be small, understaffed, and underfunded. They spend time preparing and giving
testimony in court. Formerly under the jurisdiction of police departments,
forensics has traditionally been totally male dominated. However, over the last
15 years, the field has opened up to women, who are moving up in its ranks.
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Places of Employment

Most labs are associated with a federal, state, or local police department,
medical examiner's office, forensic services lab, or branch of the Federal
Bureau of Investigation. There are some private labs that carry out forensic
analyses.

Personal Characteristics

Versatility and patience are the most often cited qualities of a forensic
chemist. Forensic chemists must be able to spend hours rigorously applying
analytical techniques to evidence and then defending their work in a court of
law. They must be able to clearly and concisely answer challenges to their
findings. Integrity is also an important characteristic, because it is not unusual
for the different interests in a case to try to sway the forensic chemist's position.

Education and Training

A strong background in chemistry and instrumental analysis as well as a
good grounding in criminalistics is vital. A forensic science degree at both the
undergraduate and graduate level is recommended. Those interested in working
with trace evidence, such as glass, hair, and paper, should focus on
instrumentation skills and take courses in geology, soil chemistry, and materials
science. If forensic biology and DNA analysis are preferred, take microbiology,
genetics, and biochemistry courses. Those interested in the toxicological
aspects of this work should study physiology, biochemistry, and chemistry.

Job Outlook

The forensic science field is guardedly optimistic about job prospects for
the future. Greater interest in the use of DNA analysis is expected to create
more jobs. Those interested in DNA work should keep up with the rapidly
changing technology and develop skills that distinguish them from the pack.

From chemical science to forensics

Profiles: Forensic science
Name: John Silver

Age: 26

Job: Forensic scientist
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After taking A Levels in Maths, Physics, Chemistry and Art, | studied for
a Chemistry degree at the University of Newcastle upon Tyne. On graduating,
I went on to gain an MSc in Forensic Science from the University of
Strathclyde. As part of my Masters degree | spent three months conducting
research at Florida International University in collaboration with the US Drug
Enforcement Administration. Following this, | joined Hayward Associates
Consulting Forensic Scientists five years ago as a trainee forensic scientist.
After a period of on-the-job training, | started to take on my own casework.
lam now a consulting forensic scientist specializing in the examination
of footwear marks, glass and alcohol related matters.

Forensic scientists use their scientific knowledge to assist in legal
proceedings. After an examination of items submitted to the laboratory,
they present their findings to the court in the form of a report or witness
statement. Depending on the circumstances of the case, they may be asked
to attend court to give evidence in person.

In criminal matters, forensic scientists can undertake work for the
prosecution or the defence. At Hayward Associates we undertake work on
behalf of the defence.

After three years experience as a court reporting scientist, | was eligible
to apply for registration with the Council for the Registration of Forensic
Practitioners (CRFP). The CRFP is a professional regulatory body that manages
a register of currently competent forensic practitioners.

| enjoy the variety | experience within my working day. One day | may
be working on a motoring offence, the next day a murder. Since every case
is different, | never stop learning. Although attending court as a witness is often
a nerveracking experience, it can be very satisfying knowing that you have
helped the court to understand a complicated scientific issue.

Other job opportunities related to forensics include: forensic
development manager, medical research associate, medical examiner, crime
laboratory analyst, crime scene examiner, pathologist, forensic chemist,
toxicologist, pharmacologist, analytical chemist, biomedical scientist, clinical
biochemist and research scientist.

Orensic science

Forensics is the term given to an investigation of a crime using scientific
means. It is also used as the name of the application of scientific knowledge to
legal matters. Forensic science has developed over the past 300 years or so, and
its processes continue to improve and evolve today as science and technology
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find better and more accurate techniques. In 1929 the first American forensic
lab was created in.

Forensic science covers many areas of traditional science and melds them
together to create an area of science called forensics. Forensic science uses areas of
science such as: chemistry (chromatography, spectroscopicanalysis, pH and other
chemical tests); biology (entomology, fingerprinting, behaviour, hairs, DNA testing
etc); physical science (blood spatter analysis, ballistics, structural analysis, car
movements in car accidents).

Forensic science is an umbrella term that has various areas under it.
When a crime is committed and the forensic team is called in, there are many
experts who cover their specialised fields. Although all these people could be
considered forensic scientists, they have specific areas that they work in.
There are two main areas of forensic science and these are the minimum
requirements for a criminal investigation.

Field officers — these are technicians who visit the scene of a crime and
collect the physical evidence that may be related to the crime. They also
document and record the scene by taking photographs and videos. Lab officers —
these are technicians who analyze and complete tests on the evidence collected
by the field officers.

The methods of forensic chemistry

The Mass Spectrometer has become an indispensable tool of many types
of chemists and will continue to be important. This piece of equipment is used
to identify chemical compounds by breaking them up into smaller charged
particles and then detecting them. The first apparatus to be called a mass
spectrometer was built by Francis Ashton in Cambridge, UK in 1918.

Using Mass Spectrometer is a Simple Method Using a mass spectrometer
is actually simple, although the practical construction of the equipment is far
more complex. First a mass spectrum is produced then it is interpreted.
The spectrum is produced by a three stage process.

lonisation

First the chemical that needs to be analysed must be ionised.
This is commonly done by bombarding a small sample of it with high-energy
electrons from a heated filament. These electrons collide with the chemical
compound and can knock off one of the electrons in the molecule that is under
analysis. This produces a positively charged ion. The resulting ion also has
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some energy that is left over and this can cause a rearrangement within the
molecule and further fragmentation. The resulting charged particles of differing
size and mass are then ready for the next stage of the process.

Sorting of Fragments

The ions are accelerated by repelling them from a negatively charged
plate, through small slits in other electrodes, forming a beam of particles.
This beam of particles is then passed between the poles of an electromagnet.
This causes the particles to be deflected away from their course. Particles with
different masses are deflected by different amounts, so the particles can are
sorted according to their masses.

Detection

The final stage is the detection of the particles. This is done by steadily
varying the strength of the electromagnet so that a fixed detector measures the
relative quantities of particles of different masses. The result is a series of lines
on a graph representing the relative abundances of ions of different masses.

Analysis

This spectrum must now be analysed. The line with the highest mass
is usually the original molecule, so that the molecular mass of the molecule can
be determined from that line. Now detective work must be done by looking
at the pattern of other peaks, representing fragments of the original molecule.

Different types of compound will give different fragmentation patterns
so these can be used to work out possible structures of the original molecule.
Mass spectrometry is often used in organic chemistry to work out the structure
of complicated compounds. It is also often used with gas chromatography
to analyse mixtures of compounds. The chromatograph separates out the
mixture and the mass spectrometer analyses them one at a time.

Chromatography

Chromatography was first described by the Russian botanist Tswet
in 1906. Tswet was engaged in the extraction and purification of plant
pigments. He extracted the pigments with a solvent calcium carboante. Various
plant pigments were found in definite coloured zones in the tube giving
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a complete separation. Tswet called this separation a chromatogram and
the method itself chromatography. Chromatography is a method of chemical
analysis based upon the selective absorption and partial fractionation of various
substances by certain suitable materials. A selective developing agent is then
passed through the coloumn and the different substances in the solution are
spread down the column into layers visibly separated from one another, if the
substances are coloured. In the case of colourless substances, the layers may be
located by the use of ultra-violet light or by removing the compact column
intact and then determining the various layers by chemical tests.

The basic apparatus in column chromatography is the adsorption column.
The adsorption column can be constructed of soft glass Pyrx or in special cases
of quartz. The diameter and the length of the column depend on the quantity
of the material to be adsorbed.

No universal adsorbent has been found. The choice of the adsorbent
is determined by the type of separation. A good adsorbent should hold
relatively large quantities of materials to be resolved. The resolved materials
must be eluted from the adsorbent by polar solvents. The particle size of the
adsorbent should be such as to allow rapid and uniform percolation.
The adsorbent must not react with either the materials to be resolved or the
materials to be used as solvents or colour developers. The adsorbent should not
be porous, and, if possible, not coloured.

The substance passed through the column with the object of rapidly and
completely liberating the adsorbed compound is known as the element.
The choice of the eluent depends on the solubility of the adsorbate. In general,
substances more polar than the adsorbate perform this task efficiently.

In paper chromatography the adsorption column is replaced the strips
of impregnated paper. The adsorbent is precipitated into the paper. One end of
the prepared paper is dipped into distilled water and allowed to stand until the
water has climbed one centimeter along the paper. It is then removed and
dipped into a solution of the materials to be separated. After the adsorbate has
climbed about 2 cm along the strip, the paper is removed from the solution and
returned to the distilled water. When 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 developer will produce bands similar to those produced in the
adsorption column. The strip method requires a minimum of the test solution
and several developers may be applied to the same strip.

In 1960 there emerged a new method in chromatography. This is thin
layer chromatography (T.L.C.). The technique itself has been described
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in numerous publications. The main advantages of the technique over column
and paper chromatography are as follows: firstly, the speed of separation and,
secondly, the very high degree of resilution which is much superior to that of
column or paper chromatography. Thirdly, it involves economy of the
adsorbent, solvent and sample, and simplicity of operation. The preparation of
the plates and the development of the chromatograms is a simple matter even to
comparatively inexperienced operators. Even complex systems can be analysed
visually (e. g., by the appearance or disapperance of the components) and
simple systems may be assessed semi-quantitatively by comparison with
parallel separations of prepared standard mixtures, as is often the practice with
paper chromatograms.

What is ecology?

A few years ago, the average person would not have had the slightest
idea of this term. Today, the word is on everyone‘s lips. The man in the
street usually associated it with the effect of pollution and our efforts to
clean it up.

According to the definition of a biologist, on the other hand, ecology
isthe study of plants, and animals in relation to their environment.
A community of plants and animals within a particular habitat is called
ecosystem. Every plant or animal of an ecosystem has a definite role to play
to maintain an overall balance in the system.

This role is referred to as ecological niche. Man-made pollution
frequently alters the environment in which a community of organisms lives and
upsets its delicate balance. Unfortunately, pollution produces numerous adverse
effects in addition to disturbing ecosystem.

Homo sapiens, of course, is a part of the world ecosystem. In primitive
societies based on hunting and food gathering, he fitted in quite well, he ate
roots and berries or trapped animals for food. He began to seriously disturb the
balance of nature only after he started to practice farming on a large scale and
keep a sizeable herds of grass-eating animals.

In recent years, it is the growth of giant cities accompanied by industrial
development on a huge scale that has begun to introduce enormous amounts of
noxious wastes into the environment. Our transportation devices are likewise
serious offenders in this regard as are the numerous new synthetic materials
such as plastics that soil and water bacteria cannot degrade.
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Ozone hole grows bigger

The ozone layer is a naturally occurring belt of gases 10 to 30 miles
(16 to 48 kilometers) high that makes life on Earth possible by blocking the
sun's deadly ultraviolet radiation.

Since the late 1970s about half the ozone layer over Antarctica
disappears each September and early October and then returns to normal by late
November. Chlorofluorocarbons, which are used in refrigerators and air
conditioners, and halon, which is used in fire extinguishers, are the
manufactured chemicals principally to blame for ozone decay. Because
of global concern over ozone loss, most nations are trying for phase out their
use. Volcanic eruptions also contribute to the growth of the hole in the ozone
layer, scientists said.

Scientists are concerned about continued erosion of the ozone because
they say additional ultraviolet radiation reaching Earth may cause tens of
millions of additional cases of skin cancer, cataracts and immune-system
diseases. Crops, water life and even climate could be affected.

The science of ice coring

Every summer, as the weather changes, the surface ice in the Arctic
Ocean and the Antarctic melts a bit. Then in winter, a new layer of ice is added
on top. As the ice freezes, it traps dust and air bubbles in the ice, which will
remain there almost forever. Over many millions of years, these ice layers have
become many hundreds of metres thick.

Scientists have found that they can figure out the past by drilling «cores»
from these ice-sheets. The bubbles in the core can be analysed (using
spectroscopy) to tell us what the air was like all those years ago. Bubbles from
the 20th century show more carbon dioxide and CFCs in the air. Bubbles from
the last Ice Age (about 18,000 years ago) show very little carbon dioxide.

As you know, carbon dioxide. You can also tell how cold or warm the
winter was. Two ways — one, the level of carbon dioxide. Secondly, the
thickness of that year's ice itself can tell how cold it had got. A chemical study
of dust in the cores also tells you what was going on that year. For example, ice
samples from 1991 show a huge amount of ash.

That's the earth's way of remembering a famous volcanic explosion.
Because in 1991, Mr. Pinatubo in the Philippines exploded, covering the entire
earth with a thin sheet of ash.
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Tiny pollen grains are found trapped in the ice cores (pollen can travel
incredibly far on tiny wind currents). Many biologists are expert at telling
which kind of plants they came from. So for each layer, we know what kinds of
plants were growing that year. As the Ice Age receded, there are more pollen
grains of tropical plants like bananas and mangoes, and fewer grains of plants
like pines, which need cold weather.

Green: the new colour of chemistry

Every day millions of tonnes of hazardous chemicals are buried
underground, dumped into rivers, lakes and seas or spewed into the air.
The aim of green chemistry is to develop new methods that reduce and prevent
pollution.

Paul Anastas and John C. Warner of the U.S. Environmental Protection
Agency laid out the Twelve Principles of green chemistry. They are the
following.

1. It is better to prevent waste than to treat it after it is formed.

2. Methods for making new chemicals should be designed so that all the
materials used in the reaction become part of the final product.

3. These methods should use and generate substances that possess zero
danger to human health and the environment.

4. «Greeny chemical products should work as well as others, and still be
less toxic.

5. The use of «auxiliariesy I. e. substances like solvents, purification agents
etc., should be made unnecessary; or harmless substances should be used.

6. «Greeny reactions should minimize the need for conditions like high
pressure or low temperature. Instead, they should be possible at normal
temperature and pressure.

7. A raw material should be renewable (e. g. like biogas) rather than
deplete the natural resource (like coal).

8. A «greeny process should reduce the number of steps, and therefore
the need for intermediate products.

9. Reagents that can be, used again and again (called catalytic reagents)
should be used instead of those that are needed in large quantities
(stoichiometric reagents).

10. A «green» chemical product should be designed so that when it is not
needed, it can break down into harmless chemicals.

11. A «green» process should allow for monitoring and control in order
to prevent the formation of hazardous substances.
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12. A «green» substance or process should not carry a risk for a chemical
accident, such as a fire or leak of dangerous substance.

Green chemistry has many challenges ahead of it. To encourage
scientists, many countries offer prizes for new technologies that follow these
principles.

Scientists list 200 key wildlife sites

Two hundred sites where 95 per cent of the world‘s wildlife could be
conserved have been identified by scientists. The sites, which range from river
basins and arctic tundra to tropical forests and coral reefs, are to form the
backbone of a 30-nation conservation effort headed by the World Wide Fund
for Nature.

Under the plan, the charity is to form partnerships with companies,
governments and local people to try to preserve habitats. The campaign is also
aimed at industries which are causing huge environmental damage. Industries
are being urged to tackle emissions of carbon dioxide, the greenhouse gas,
through energy efficiency schemes.

Advances in green chemistry

A few technical advancements have been made so far. One of the most
important is the use of dry media reactions. In this, the reagents are embedded
in a dry material, rather than dissolved in a solvent. The matrix can be recycled
after the reaction is over, thus eliminating what would otherwise have been
a huge waste of solvent.

A company called Nature Works has developed a new packaging
material called polylactic acid (PLA) using the above principles. The advantage
of PLA is that it is not wasteful to make, and can be recycled. If you forget to
recycle it and throw it away instead, it is degraded by bacteria into harmless
substances.

Make a contribution to green chemistry.

You too, can make a contribution to green chemistry by taking a small
pledge, when you do your chemistry practicals.

1. Reduce Waste: Use as little of the chemicals you need.

2. Increase Safety: Don't pour hazardous substances down the sink,
dispose it through the correct methods.

3. Be Efficient: Work out the reaction carefully in your notebook before
you do it in the lab.
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4. Save Energy: If your reaction needs heating or cooling, do it for the
minimum time needed.

If you follow the pledge, you'll not only have a greener experience,
but a safer and more scientific one too.

Pharmaceutical chemistry

Pharmaceutical chemistry and medicinal chemistry are disciplines at the
intersection of chemistry, especially synthetic organic chemistry, and
pharmacology and various other biological specialties, where they are involved
with design, chemical synthesis and development for market of pharmaceutical
agents, or bio-active molecules (drugs).

Compounds used as medicines are most often organic compounds,
which are often divided into the broad classes of small organic molecules
(e. g., atorvastatin, fluticasone, clopidogrel) and «biologics» (infliximab,
erythropoietin, insulin glargine), the latter of which are most often medicinal
preparations of proteins (natural and recombinant antibodies, hormones, etc.).
Inorganic and organometallic compounds are also useful as drugs (e. g., lithium
and platinum-based agents such as lithium carbonate and cis-platin).

In particular, medicinal chemistry in its most common guise focusing on
small organic molecules encompasses synthetic organic chemistry and aspects
of natural products and computational chemistry in close combination with
chemical biology, enzymology and structural biology, together aiming at the
discovery and development of new therapeutic agents. Practically speaking,
it involves chemical aspects of identification, and then systematic, thorough
synthetic alteration of new chemical entities to make them suitable for
therapeutic use. It includes synthetic and computational aspects of the study
of existing drugs and agents in development in relation to their bioactivities
(biological activities and properties), i. e., understanding their structure-activity
relationships (SAR). Pharmaceutical chemistry is focused on quality aspects
of medicines and aims to assure fitness for purpose of medicinal products.

Medicinal chemistry is by nature an interdisciplinary science, and
practitioners have a strong background in organic chemistry, which must
eventually be coupled with a broad understanding of biological concepts related
to cellular drug targets. Scientists in medicinal chemistry work are principally
industrial scientists.

Most training regimens include a postdoctoral fellowship period of 2 or
more years after receiving a Ph.D. in chemistry. Many medicinal chemists,
particularly in academia and research, also earn a Pharm.D. Some of these
PharmD/PhD researchers are RPh's.
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Some entry-level workers in medicinal chemistry, especially in the U.S.,
do not have formal training in medicinal chemistry but receive the necessary
medicinal chemistry and pharmacologic background after employment — at
entry into their work in a pharmaceutical company, where the company
provides its particular understanding through active involvement in practical
synthesis on therapeutic projects.

Medicinal chemistry has a History

Medicinal chemistry is the application of chemical research techniques to
the synthesis of pharmaceuticals. During the early stages of medicinal
chemistry development, scientists were primarily concerned with the isolation
of medicinal agents found in plants. Today, scientists in this field are also
equally concerned with the creation of new synthetic drug compounds.
Medicinal chemistry is almost always geared toward drug discovery and
development.

Is carrying out basic research

Medicinal chemistry research is an important area of research that is
performed in many university labs. As an assistant professor at the University
Of Maryland School Of Pharmacy, Alex Mackerell, Jr. has done research
on cocaine and cocaine analogs to develop drugs for the treatment of cocaine
addiction. His research, however, was not solely focused on just getting
a product, but also on understanding basic chemical reactions and their
properties. He says, «We were interested in the physical properties and in the
underlying mechanisms of cocaine». The purpose of the research was to
develop a cocaine antagonist that would cause ill effects when cocaine
is ingested. This type of research characterizes the research being conducted
in academic environments.

Can Lead To Treatment of Diseases

Grace Smith is using her bachelor's degree in pharmaceutical chemistry
for a different kind of drug development. She is a part of a team of analytical
chemists at the National Institute of Health (NIH) who formulate drugs that
could be used to treat patients with very rare diseases. These formulations are
called orphan drugs because they are used to treat diseases found in only small
portions of the population. She says, «We try to develop a treatment either from
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scratch or from research that has already been done in other countries. My job
Is challenging because it requires working with several different compounds
at one time». Everyday she relies on her knowledge from her undergraduate
courses in analytical and organic chemistry. She uses this basic chemistry
training when testing and retesting compounds for safety and efficacy, which is
the measure of how well a drug product works in the human body.

Is Developing Guidelines

Chemists as the U.S. Food and Drug Administration (FDA) review new
drug applications from pharmaceutical companies and are also responsible
for reviewing the processes by which the substances are made. These chemists
do not work in a laboratory, but their role in medicinal chemistry is important.
Charles Kumkumian is the assistant director of the Office of Drug Evaluation
for the FDA that, he says, is the largest regulatory group in the world,
employing more than 9,000 people. He says that there are about 900 chemists
employed in various functions throughout FDA. Ten percent of these are
chemists who review new drug applications for entirely new therapeutic
entities. An equal number of chemists review additional new drug applications
that are generic formulas or over-the-counter dosages.

Links Many Scientific Disciplines

The focus on development of new synthetic drug compounds has resulted
in the incorporation of many other disciplines, such as biochemistry and
molecular biology, into medicinal chemistry. «Medicinal chemistry involves
working in teams with scientists from a variety of other disciplines», says
James Kaminski, a senior principal scientist at Schering Plough. «There is a lot
of collaboration between chemists and biologists while searching for a lead on
a new drug or doing research on a preclinical drug candidate. Then, when you
look into the drug safety profile, you work with toxicologists and
pharmacologistsy.

Joel Barrish, group/project leader in pharmaceutical and drug discovery
research at Bristol-Company, says that most of his time is spent coordinating
the synthetic chemistry efforts of chemists in his group with other members of
the project working group outside of chemistry. These areas include biology,
computer-aided  design, x-ray  crystallography, = metabolism and
pharmacokinetics, legal and regulatory affairs, clinical, franchise management,
pharmaceutics, and process research chemistry.
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Barrish says, «Working in teams is essential to discovering drugs
because many different aspects of a molecule must be defined to identify
a candidate for clinical studies». He adds, «Medicinal chemistry is the drug
discovery engine that provides the tools for the rest of the organization so they
can determine the importance of particular biological targets». Kaminski also
believes that understanding and interacting with other scientists is key to being
successful in this area. Most medicinal chemists find that the opportunity to do
research with other scientists while helping to new drugs is an exciting part of
their work. Barrish says, «Drug discovery research is a highly creative and
stimulating work environment where people are driven to succeed by personal
and scientific objectives, and the desire to contribute to society's well-being.

Work Description

Medicinal chemists apply their chemistry training to the process of
synthesizing new pharmaceuticals. They also work on improving the process by
which other pharmaceuticals are made. Most chemists work with a team of
scientists from different disciplines, including biologists, toxicologists,
pharmacologists, theoretical chemists, microbiologists, and biopharmacists.
Together this team uses sophisticated analytical techniques to synthesize and
test new drug products and to develop the most cost — effective and
environmentally friendly means of production.

Work Conditions

Medicinal chemistry offers a variety of lab opportunities. Most chemists
use their research skills to formulate, produce, and analyze new compounds.

However, each lab environment is unique daily activities and career
opportunities differ with each one. In academia, chemists explore a compound's
different mechanisms in basic research as well as teach at least one full course.
In government, laboratory work is not always required, especially at the FDA
where they review drug applications. Industry, on other hand, offers chemists a
choice of moving into management or staying in the lab.

Places of Employment

Though a wide array of positions exists for chemists in medicinal
chemistry, the availability of these jobs is dependent upon the economy,
shifting government regulations, and research grants. Employment prospects
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include the academic environment, pharmaceutical companies, and
government. Biotechnology organizations also employ chemists in this area.
Industry provides the opportunity to choose between a traditional laboratory
career or a non laboratory chemistry career in management. Government also
offers a choice between a laboratory position and a nonlaboratory chemistry
position, such as drug application review.

Personal Characteristics

Medicinal chemists must enjoy varied activities and must be receptive to
exploring the unknown. A good imagination and persistence are also two
important qualities to have when considering a career in medicinal chemistry.

Being a team player with good writing and verbal communication skills
are invaluable assets when interacting with scientists from other disciplines.

Education and Training

Generally, pharmaceutical companies hire only people with research
experience, advanced degrees especially in organic chemistry, and at least two
years of post-doctoral experience. Most chemists in traditional research careers
are Ph.D. chemists while chemists with B.S. degrees generally serve as research
technicians. You can place yourself in a competitive position by getting as
much experience as possible with a strong background in organic chemistry and
biochemistry. A number of universities have formed medicinal chemistry
programs in the past 20 years.
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Grammar section
Nouns suffixes and prefixes
Noun suffixes and prefixes

Cyddukcer [Tpumepsnl
YKa3bIBaIOIIME Ha JIUI0, COBEPIIAIOIIECE ICHCTBUE
reader YUTATEb
-or, -er leader aep
inspector UHCIICKTOP
-ist commun KOMMYHHCT
-ian russian PYCCKHIA
YKaSLIBaIOIHI/Ie Ha a6CTpaKTHBIe [IOHATHUA
-age marriage Opak
-ance, -ence importance BaKHOCTD
equivalence SKBHBAJICHT
-ation, -ion, - tion convection KOHBEKIIUS
socialization COLMAJIN3aLIUs
conversion KOHBEPCHS
-dom freedom cBoboJa
-hood neibourhood COCEJICTBO
-ment government IIPaBUTEIIBECTBO
-ness happiness CYaCThe
-ship friendship npyx0a
-sion, -ssion mission MUCCHS
-ty reality PCATBHOCTD
-th length JUTHHA
-ure literature auTeparypa
-y chemistry XUMHUS
Adjective suffixes
Cyddukcer [Tpumepsnl
-able, -ible changeable W3MEHUYUBBIN
sensible qyBCTBUTEIILHBIN
-al chemical XUMUYECKUN
-ant, -ent important BaYKHBIN
different pas3INnYHbIHI
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-ful beautiful KpaCHUBBIH
-ish brownish KOPHYHEBATHIN
-ive talkative OOITIIMBBIN
-0us generous H.IGI[pBIfI
-y sunny COJTHCYHBIN
Adverb suffixes
Cybdukcor [Tpumepnl
Yka3pIBaronye Ha OTCYTCTBHE Ka4eCTBa
-less harmless 0e3BpeIHO
Yka3pIBaronye HalpaBJICHUE JICHCTBHS
-ward(s) homewards JIOMOH
Yka3pIBaronme Xxapakrep ACHCTBUS
Verb suffixes
-ly naturally €CTECTBEHHO
Cyddukcer [Tpumepnl
-en to widen pacmmpsTh
-ize to characterize XapaKTepU30BaTh
-fy to simplify yIpOINAaTh
-te to operate JICCTBOBATh
Numeral suffixes
KOJIMYECTBCHHBIC
-teen fifteen [ISITHAANATH
nineteen JIEBITHAALIATE
-ty twenty BaalaTh
sixty [IIECTHAECT
TIOPSITKOBBIC
-th fifth AT
fourteenth YeThIPHAIATHIN
Prefixes
IIpedukceo [Tpumepsbl
ITpeduKChI ¢ OTpUIIATEILHBIM 3HAUCHUEM
un- unhappy HECYACTHBIN
in- invisible HEBUIUMBIN
im- impossible HEBO3MOKHO
non- non-stop 0€30CTaHOBOYHO
dis- disabled HECTIOCOOHBIH
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ITpedukc MOBTOPpHOCTH JEHCTBUS
re- to reread, to rewrite, to reconstruct
[TpeduKchl ¢ pa3HBIMU 3HAYCHHUSIMH
mis- misunderstanding HCIIOHMMAaHHUE
anti- anti-fascist aHTU(AIIICT
co- CO-operation COTPYZHUYECTBO
en- enlarge YBCIINYUBATH
ex- ex-president OBIBIINI TIPE3UICHT
in- inborn BPOJKICHHBIIN
counter- counter-attack KOHTpaTaka
inter- international MEXKYHAPOTHBIN
over- overvalue TIEpPEOICHUBATh
pre- prehistoric JOUCTOPUICCKUI
post- post-editing IOCTPESTAKTHPOBAHHE
sub- subdivision TIOJIpa3/IeIICHUE
ultra- ultra-violet yIBTPadUOIETOBBIH
under- underestimate HEOOLIEHUBATD
Nouns

CylecTBUTENLHBIMEI TIPUHATO Ha3bIBaTh CJIOBA, 00O3HAYAOIIUE HA3BAHUS
MIPEIMETOB, JIFOJICH, YKUBOTHBIX, PACTEHUI, BEIIECTB U MOHATHIA, Hapumep: a book,
a woman, a student, a dog, a flower, bread, snow, problem, love.
Bce cymiectBuTeNnbHbIE JENATCS HAa UMEHA COOCTBEHHBIE (MMEHA JIIO/IeH, KIIMYKU
YKUBOTHBIX, Ha3BaHUS TOPOIOB, YJIUIL U T. [I.), KOTOPBIE BCET/Ia MUIITYTCS C OOJIBIION
oykBel: Tom, London, America, W uMeHa HapHIaTE/IbHbIE, KOTOPHIC
MOJIPA3ICISIFOTCSl  HAa  MCUUCIISIEMbIE UM HEUCUYHCISIEMBIC — CYIIIECTBUTEILHBIC.
K ucuncisieMbIM CyIIECTBUTEIBHBIM OTHOCST HAa3BaHHUS KOHKPETHBIX MPEIMETOB
1 a0CTPAKTHBIX TIOHSTH, KOTOpPBIE MOAMAIOTCS CUYETY, HAMpUMeEp: a pen, a horse,
a question, an effort. K HeucuucnsieMpIM CyIIECTBUTENLHBIM OTHOCST Ha3BaHUS
BEIIIECTB M OTBJICYEHHBIX (a0CTPAKTHBIX) MOHSATHIA, KOTOPBIE CYETY HE TOIAIOTCA,
Hanpumep: sand, sugar, Oil, time, progress.

O6pa306anue MHOHCECMBEHHO20 YUCIA UMEH cywecmaeumelbRblx

OCHOBHBIM CTHIOCOOOM 00pa30BaHHMSI MHOXXECTBEHHOTO 4YHCJIAa HWMEH
CYIIECTBUTEIILHBIX SABJISICTCS MpUOaBIcHUE OKOHYaHM -S: @ bag — bags, a cat —
cats, a rose — roses.
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Eciu cymiecTBuTeNbHOE 3aKaHYMBAETCA Ha: -S, -0, -ch, - sh, -SS unu -X,
MHO>KECTBECHHOC YHUCIIO 06pa3yeTc>1 IIyTeM I[06aBJIeHI/ISI OKOHYAaHMHA -€S.

Example: tomato — tomatoes, church — churches, bush — bushes, kiss —
Kisses, box — boxes.

Ecnu cioBo HHOCTPAHHOI'O IIPOUCXOKIACHUA OKAHYMBACTCA Ha -0,
MBI I[06aBJI}IeM «S».

Example: kilo — kilos, photo — photos, piano — pianos, soprano —
sopranos.

HNmena CYIICCTBUTCIIbHBIC, OKAHYNBAKOIIHUCCA Ha -y C HpCI[HIGCTBYIOHIGf;I
COFHaCHOﬁ, 06p33y}0T MHO>KECTBECHHOC YHCIIO HyTéM HpH6aBJIeHI/I$I OKOHYaHUusA
-es, MpUUEM -y MeHseTcs Ha -1. Hanpumep, a dictionary — dictionaries.

Ho: a boy — boys, a day — days (nepes -y cTout riacHas).

HGKOTOpBIe HMCHa CYIICCTBUTCIBHBIC, OKAHYHWBAIOIMUCCA Ha -f, -fe,
O6p33YIOT MHOXCECTBCHHOC YHUCIIO HYTéM n3Mmenenusa -f Ha -v u HpI/I6aBJICHI/IGM
okonuanus —es: a half — halves; a wolf — wolves; a wife — wives. Ho: roof —
roofs, safe — safes.

Psn cymecTBuTenbHBIX 00pa3yloT ¢GOpMYy MHOMXKECTBEHHOIO 4YHCIa
0COOBIM 00pa3oM.

el. 4. MH. 4.
woman women
tooth teeth
mouse mice
sheep sheep
datum data
man men
foot feet
goose geese
child children
deer deer
0X oxen

HpumﬂofcameﬂbezzZ naoeoic cyuecneumelbHblX 6 AH2NIULLCKOM 53bIKE

CymiecTBUTEIbHBIE B AHTIUHCKOM SI3bIKE MMEIOT JIBa Tajeka: OoOImuid
Majge)k M POJUTEIBHBIM WM NPHUTSHKATSIbHBIN Manex. B olOmem manexe
CYLIECTBUTEIIbHBIE HE HMMEIOT HHUKAKMX OKOHYAHMW M OTBEUYAKOT HAa BOIPOC
«KTO, 4YTO»;, TPUTHKATENbHBIA TaAeX oOpasyercs myTéM TpuOaBIICHUS
cypdukca «-S» K CyIIECTBUTEIbHBIM B €IUHCTBEHHOM YHUCJIE, a TaKXKE K TeM
CYIIIECTBUTEIILHBIM BO MHOKECTBEHHOM YHCJIe, KOTOpBbIE OOpa3yloT €ro
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HE 1o npaBuiaM, Hampumep boy's, girl's, men's, children's, u orBeuaeT
Ha BOIPOC «4ei». AnocTpod mpudaBiIsieTcs K CyIMECTBUTEIBHBIM BO MHOXKECT-
BeHHOM uuciie: soldiers', workers'.

Example: this is the boy's book. These are the boys' books.

CymiecTBUTENbHBIE B POJUTEIBHOM TMAJEkKE OOBIYHO BBICTYHAIOT
B KaUECTBE ONPEICICHUS K JPYroMy CYIIECTBUTEIHPHOMY U BBIPAXKAIOT
MIPUHAJJICKHOCTh B MMUPOKOM CMBICIE ciioBa, HampuMep: the children's toys —
urpymku (upu?) nereit the parents' consent — cormnacue (4b€?) ponureneit the
girl's story — paccka3 (4edd?) NEBOUKM; WM CIYXHT OIMCAHUIO IMPEIMETA,
Hanpumep: sheep's eyes — riasa, kak y oIl soldiers' uniform — commgaTckas
dopma a mile's distance — paccrosiaue B ogHy Mui0. CyllecTBHTEIbHbBIC,
o0O3Havaromue HEOAYIIEBIEHHBIC TPEIMETHI, BEIIECTBA W OTBICYEHHBIC
MIOHATHS, KaK MPaBWIO, B (popMe POIUTEITHHOTO Tajaeka HE YIMOTPEOIIOTC,
a o0Opasyror o0opot ¢ mpemaorom «0f»: Example: the windows of the house —
okHa goma; the handle of the door — pyuka naBepu.

Exercises
1. Form the plural.

Church, sheep, restaurant, country, gentleman, leaf, wolf, man, goose,
deer, student, potato, cartoon, dress, child, woman, chicken, ox, weather,
library, tree, costume, progress, bone, desert, factory, science, dictionary, hair,
suburbs, station, pilot, map, city, dolphin, helicopter, fish, souvenir, lorry, ship,
watch, scissors, bank, advice, calendar, information, mouse, ink.

2. Complete sentences, using words in singular or plural.

Air, country, day, friend, meat, language, letter, patience, people, photograph,
queue, space.

1. I have my camera, but I don’t take many ... . 2. There are seven ... in
a week. 3. A vegetarian is a person who doesn’t eat ... . 4. Outside the cinema
there is ... of people waiting to see the film. 5. I’'m not very good at writing ... .
6. Today | go out with some ... . 7. There are very few ... in the shops today.
They are almost empty. 8. I’m going out for a walk. I need some fresh ... .
9. George always wants things quickly. He’s got no ... . 10. Do you speak any
foreign ... ? 11. Jane travels a lot. She has been to many ... . 12. Our flat is
very small. We haven’t got much ... .
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3. Change, using possessive case.

Example: the owner/that car — the owner of that car.

The jacket/that man; the top/the page; the daughter/Charles; the cause/the
problem; the newspaper/yesterday; the birthday/my father; the name/this street;
the toys/the children; the new manager/the company; the result/the football
match; the garden/our neighbours; the ground floor/the building; the
children/Don and Mary; the economic policy/the government; the
husband/Catherine.

4. Rewrite starting with the underlined word.

Example: the meeting tomorrow has been cancelled — Tomorrow's
meeting has been cancelled.

1. The storm last week caused a lot of damage. 2. The only cinema in the
town has closed down. 3. Exports from Britain to the United States have fallen
recently. 4. Tourism is the main industry in the region.

Pronouns

MecTouMeHue — 4acThb PCUH, KOTOPAd YKAa3bIBACT HaA JHIO, IIPCAMCTEHI,
Ha MX TPU3HAKH, KOJIMYECTBO, HO He HaszbiBaeT ux: I (s1), who (xto), which
(koTopsrit), this (aTot), these (te), some (Heckosibko) U apyrue. MecTouMeHne
06I>ILIHO yrIOTpe6JIHeTC$I B IIPCHJIOKCHHHN BMCCTO HMMCHH CYHICCTBHUTCIIBLHOI'O
WM UMCHHU IIPpUJIaraTtcJibHOro, HHOraa — BMCCTO HapCUMr:A UK YUCIINTCIIBHOIO.

Example: John learns English. He likes it — J[>koH y4uT aHTIMHACKU.
Oun emy upasutcs. He is a doctor. Everybody knows him — on Bpau. Kaxmprii
3HACT €TO0.

IIo CBOCMY 3HAQUCHHIO M TI'PAMMATHYCCKUM IIPpHU3HAKAM MCCTOUMMCHHA
JICJIATCSA Ha CIIEAYIOIHUE pPa3psIbl:

— muunsie (I, you, he, she, it, we, you, they);

— npuTsbkarenbHbie (My, your, his, her, its, our, your, their; mine, yours,
his, hers, its, ours, yours, theirs);

— Bo3BpatHeie (myself, yourself, himself, herself, itself, ourselves,
yourselves, themselves);

— ykasarenbhbie (this, these, that, those, such);

— BonpocureabHsie (Who, what, whose, which);

— HeompeneiaeHueie  (Some/any, somebody, someone, something,
anybody/anyone, anything, one);

— oTpunarensHbie (N0, None, nobody/no one, nothing, neither);
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— ooboomaromue (all, every, everybody, everything, both, either, other,
another, each) u npyrue.
XapaKTepI/ICTI/IKI/I JIMYHBIX, IIPUTAKATCIIbHBIX, BO3BPATHBIX W YKA3aTCIIbHBIX

MECTOMMEHUM.
JInuHbIE JInunere AolcomorHast
MECTOMMEHMSI | MECTO- IIpuTsaxa- bopma VYka3zarenbHble
B UMCHU- NMCHUS B TCIBbHBIC [IpuTsAKa- BOSBpaTHHe MECTOUMCHU A
TCJIBHOM 06’beKTHO MCCTOMMCHUA TCIIBHBIX MCCTONMCHHA
ajgexKe M IaJexKe MECTOMMEHUI en. u MEH.
I Me My Mine Myself This — | These -
9TOT 3TN
You You Your Yours Yourself That | Those -
TOT TC
He Him His His Himself
She Her Her Hers Herself
It It Its Its Itself
We us Our Ours Ourselves
You You Your Yours Yourselves
They Them Their Theirs Themselves
Pronouns — determines
Much MHOTO — C HEHMCYHCIIIEMBIMH CYIIECTBUTEIbHBIMU: Much time, much
money, much water, much snow, much milk, much food
Many MHOTO — C HMCYHMCISIEMBIMH CYIICCTBUTEIbHBIMU: Many books, many
students, many houses, many trees, many flowers, many rivers
Little MaJio — ¢ HeMCUucasieMbIMu cytecTButebHbIMHE: little time, little money,
little water, little snow, little milk, little food
Few MaJio — ¢ MCUYHCIIIEMbIME CcyliecTBuTebHBIME: few books, few students,
few houses, few trees
A little memuoro — | have a little time. Wait a little. There is a little water
A few Heckonbko — There are a few chairs in the room. | want to tell you a few
words

Exercises

1. Use pronouns «mey, «you», «himy, «usy, «hery, «ity, «themy.

1. She gives ... the book and asks to return ... next week. 2. Are you
going to invite ... to your party? 3.1 don’t like the film, I don’t want to speak
about ... .4. We’ll be very happy if you go on a trip with ... . 5. Don’t ask ...
this question. I don’t know how to answer ... . 6. If she doesn’t arrive
tomorrow send ... a telegram. 7. I’m sorry to trouble you, but I want ... to do
... afavour. 8. Let’s not wait for ... . They are always late. 9. Do you want ...
to do it for ... ? I don’t mind ... . 10. My parents are coming to see ... on
Saturday. I like to spend my weekend with ... .
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2. Use personal or possessive pronouns in the right form.

1. The girls are here, ... came early. 2. When Roger saw Ann ... spoke to ...
3. The boss left an hour ago. I didn’t see ... . 4. Sam met Ann at the entrance, ...
showed ... the pictures. 5. The Browns moved into a new flat. ... gave ... new
address, so | can visit ... . 6.Jane s ... sister, ... is older than ... am. 7. Thank
... for the book ... gave ... . ... is very interesting. 8. ... like to visit ... friends
who live not far from ... house. 9. Bill takes ... guitar lesson on Monday. ... is
the only day ... is free after college. 10. | am very happy that ... cat found ...
Kitten. 11. ... flatis on the third floor, ... windows face the sea. 12. I invite ...
to a party. ... hope ... will bring ... husband with ... .

3. Insert much, many, few unu little.

Example: He isn't very popular. He has few friends.

1. Ann is very busy these days. She has ... free time. 2. Did you take ...
photographs when you were on holiday? 3. I'm not very busy today. | haven't
got ... to do. 4. The museum was very crowded. There were too ... people.
5. Most of the town is modern. There are ... old buildings. 6. The weather has
been very dry recently. We've had ... rain.

4. Insert little/a little/few/a few.

1. We must be quick. We have ... time. 2. Listen carefully. I'm going
to give you ... advice. 3. Do you mind if | ask you ... questions?4. This town is
not a very interesting place to visit, so ... tourists come here. 5. | don't think Jill
would be a good teacher. She's got ... patience. 6. «Would you like milk in
your coffee?» «Yes, please ...». 7. This is a very boring place to live. There's
... to do. 8. «Have you ever been to Paris?» «Yes, I've been there ... timesy.

5. Insert myself/yourself/ourselves or me/you/us.

Example: Julia had a great holiday. She enjoyed herself.

1. It's not my fault. You can't blame ... . 2. What | did was very wrong.
I'm ashamed of ... . 3. We've got a problem. | hope you can help .... 4. «Can |
take another biscuit?» «Of course. Help ...!».5. Take some money with ... in
case you need it. 6. Don't worry about Tom and me. We can look after ... .
7.1 gave them a key to our house so that they could let ... in. 8. When they
come to visit us, they always bring their dog with ... .

6. Insert some or any.

Example: We didn't buy any flowers.
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1. If there are ... words you don't understand, use a dictionary.
2. This evening I'm going out with ... friends of mine. 3. «Have you seen ...
good films recently?» «No, | haven't been to the cinema for ages». 4. | didn't
have ... money, so | had to borrow ... . 5. Can | have ... milk in my coffee,
please? 6. | was too tired to do ... work. 7. You can cash these traveller's
cheques at ... bank. 8. Can you give me ... information about places of interest
in the town? 9. With the special tourist train ticket, you can travel on ... train
you like.

Adjectives. Degrees of comparison

[IpunaraTensHBIMU Ha3bIBAIOT CJIOBA, O0O3HAYAIONINE CBOWCTBA WIIU
Ka4yecTBO mpeamMeToB, Hampumep: large (Oosbrnoit), blue (romy6oii), simple
(mpocToii). B mpennoxeHnn OHU OOBIYHO BBIMOJIHSIOT (QYHKIIUIO OMPEICIICHUSI
K CYIICCTBUTEIILHOMY HJIM KIMEHHOM YaCTH COCTABHOT'O CKa3yeMOoro, HalpuMmep:
It was early spring (beuta pannss BecHa). The weather is cold
(IToroma xomoaHas).

[punaraTenpHble B aHIVIMHCKOM sI3bIKE HE M3MEHSIOTCS HH IO POJaM,
HU 10 TMajekaMm, HU 1mo yuciiaM. CpaBHuTe: a long street (uIvMHHAS yiuIa),
a long table (mmuHbIH cTou), long tables (muHHBIE CTOE).

Kak u B pycCKOM sI3bIKE, B aHTJIMHCKOM Pa3IN4alOT TPU CTETICHN CPaBHECHUSI
NPWIAraTeNIbHBIX:  TIOJIOKHUTEIBHYIO,  CPaBHHUTEIBHYIO M MPEBOCXOIHYIO.
[MosoxwuTenbHas yKa3bIBaCT Ha KAYECTBO MPEAMETa U COOTBETCTBYET CIIOBAPHOIM
dopme, T. €. pUIIaraTebHbIC B TOJOXUTEIBHON CTEIIEHH HE MMEIOT HHUKAKUX
okonuanuii: difficult (Tpyambrit), green (3enéusiii). Yacto, Korga roBOpST
O PaBHOM CTENEHH KauecTBa Pa3HBIX MPEAMETOB, YIIOTPEOJISIOT COK3 «as ... as»
(Takoii Ke..., KaK) WM ero OTPHUIATEIbHBIN BapHaHT «NOt SO ... aS» (He Tako ...,
kak). The line AB is as long as the line CD (Jluaust AB Ttakas e aaMHHas,
kak u yuans CD).

Ecnu Hy»HO yKa3aTh, 4YTO OJMH MPEAMET 00JiafaeT 0ojiee BhIPaKCHHBIM
NPU3HAKOM [0 CPaBHCHHIO C JIPYTUM MPEIMETOM, TO YHOTPEOJISIOT
puaraTeIbHOe B CPAaBHUTEIBHOM CTENEHH, KOTOpOoe oOpasyercs MyTeéM
npubasnenust cypdukca «-€r» K OCHOBE MPWIAraTeIbHOr0, COCTOSIIETO
U3 OJTHOTO WU JIBYX CJIOTOB, Harpumep: short — shorter (kopoTkuii — kopoue).

OOparuTe BHMMaHWE, YTO HA THChME KOHEUHBIM COTIACHBIN YIBAaHMBACcTCS,
94TOOBI COXPAHUTD 3aKPBITHIN ciior: hot — hotter (ropsumii — ropsiuee).
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Ecnm ocHOBa mpuiiarateibHOr0 OKaHYMBAETCSl Ha OYKBY «-Y» C TIPEIIIIecT-
BYIOIIIUM COTJIACHBIM, TO MNpu mpubaBieHUU cyddukca «-er» OykBa «-Yy»
nepexoauT B «-i»: dry — drier (cyxoii - Oosee cyxoii).

[Tpu cpaBHEeHMM pa3HOM CTENCHHM KadecTBa ymoTpeOssieTcs coros «thany
(uem). The line AB is longer than the line CD (Jlumus AB mnunHHee,
gem juaus CD).

CpaBHUTenbHAS CTETCHBb MPUIAraTeIbHBIX, COCTOSMMX W3 OoJyiee, deMm
ABYX CJIOTOB, oOpa3yeTcsi mpHW TOMOIM cioBa «more» (6omee): useful
(more useful); mone3nbiit (Oosee mose3nslii); The Russian language is more
difficult than the English one (pycckwuii si3b1K CIIOKHEE aHTJIMHCKOTO).

[IpeBocxomHasi CTENEHb YKa3bIBa€T Ha BBICIIYIO CTEICHb KayecTBa
npenMera M oOpasyeTcs Mpu ToMomu cypdukca «-eSt», OT OTHOCIOKHBIX
U IBYCJIOXKHBIX TIpWJIaraTelbHBIX WM CJIOBa «MOSt», OT HEKOTOPBIX
JBYCIIOKHBIX U O0Jiee JUIMHHBIX NpujarateinbHbiX. [Ipuaém npu npubdaBieHUH
cypdukca «-eSt» coxpaHsIOTCS Te K€ MpaBuja, 4To U s cypdurca «-er».
[TockoNbKy JaHHBIN MPEAMET BBIACISAETCS M3 BCEX IMPOYUX IMOJOOHBIX €My
MPEIMETOB TI0 CBOEMY KadeCTBY, TO TIepe I MpIIaraTelIbHBIMHA B TIPEBOCXOHOMN
CTETIEHU OOBIYHO YIOTPEOJISIIOT OmNpeneéHHbId apTuKib «they: large — the
largest (Oompmoit — camerii Oosbmioit); hot — the hottest (ropsumii — cambrii
ropsumii); dry — the driest (cyxoit — cambrii cyxoit); useful — the most useful
(moste3nHbIdt — cambiid mose3nHsii); It's the most difficult rule of all (3To camoe
TPYAHOE MPABUIIO U3 BCEX).

B aHrmMiickoM S3bIKE CYIIECTBYET psJi MPWIAraTelIbHBIX, KOTOPHIC
00pa3yIoT CTENEHN CPAaBHEHUS HE MO OOLIMM MPaBHIIAM.

[TonoxxutenpHast CpaBHHUTEIbHAS
IIpeBocxoaHasA CTENEHD
CTEICHb CTETeHb
good (xoporiuii) better (jyure) (the) best (camprit myurmii)
bad (rmoxo) worse (xyxe) (the) worst (camplit 10X0¥)
much, many (mHoro) more (OosblIie) (the) most (6ostbIiie Beero)
little (mauo) less (MeHbI1IE) (the) least (meHbIiIe Beero)
well (xoporio) better (;yure) best (;1yurre Bcero)
far (naneko) farther, further farthest, furthest (manpmie Bcero)
(manpie)

Mmuorue Hapeuust (B OCHOBHOM Hapeuusi oOpa3a JAEWCTBHUS) HMEIOT
CTENIEHU CpPABHEHMS: TOJOXKUTEIbHYIO, CPABHUTEIbHYIO W IPEBOCXOJHYIO,
KOTOpBIE 00pa3yroTCs TaK )K€, KaK U CTENIEHH CPaBHEHUS MpUilaraTeIbHbIX.
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1. OgHOCI0XKHBIE HAapeuus U Hapeuus early.

fast — 6wIcTpO faster — ObicTpee (the) fastest — ObicTpee Bcero
S00N — CKOpo sooner — ckopee (the) soonest — ckopee Bcero
early — pano earlier — panbiie (the) earliest — panbIiie Bcero

2. Hapeuwsi, 00pa3oBaHHbBIC OT MPUIAraTeIbHBIX IPU TOMOIIH -ly.

clearly — sico more clearly — scuee(the) most clearly — sicuee Bcero
less clearly — menee sicio (the) least clearly — nanmenee sicHo

3. Hapeuus well (xopomo), badly (moxo), much (muoro), little (maino),
far (masmexo) 0Opa3yroT CTENCHH CPAaBHEHUS OT JAPYTHX KOPHEH.

well — xopomro  better — myurire (the) best — myure Bcero
badly — mtoxo WOrse — Xyxe (the) worst — xy»xe Bcero
much — MHOTO more — GoJbIe (the) most — 6osbiIe BCero
little — maso less — meHbIIIe (the) least — menbIIE Bcero
far — nanexo farther — nanpire (the) farthest — manbire Bcero
further — nanpmie (the) furthest — nanbIe Bcero
Exercises

1. Complete sentences, using comparative degree.

Example: It's too noisy here. Can we go somewhere quieter?

1. You hardly ever phone me. Why don't you phone me ... . 2. This
coffee is very weak. | like it a bit ... . 3. The hotel was surprisingly big.
| expected it to be ... . 4. My job is a bit boring sometimes. I'd like to do
something ... . 5. The weather is too cold in this country. I'd like to live
somewhere ... . 6. The hotel was surprisingly cheap. I expected it to be ... .
7. | was surprised how easy it was to use the computer. | thought it would be ....
8. Your work isn't very good. I'm sure you can do ... . 9. Don't worry.
The situation isn't so bad. It could be ... . 10. | was surprised we got here so
quickly. | expected the journey to take ... . 11. You're talking very loudly.
Can you speak a bit ... .

2. Complete sentences, using comparative degree. Use «than» where
necessary.

Big crowded early easily high important interested peaceful reliable
serious simple thin

Example: | was feeling tired last night, so | went to bed earlier than usual.
I'd like to have a more reliable car. The one I've got keeps breaking down.
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1. Unfortunately her illness was ... we thought at first. 2. You look ...
Have you lost weight? 3. | want a ... flat. We don't have enough space here.
4. He doesn't study very hard. He's ... in having a good time. 5. Health and
happiness are ... money. 6. The instructions were very complicated. They could
have been ... . 7. There were a lot of people on the bus. It was ... usual. 8. | like
living in the countryside. It's ... living in a town.

3. Complete sentences, using superlative degree and preposition.

Example: It's a very nice room. It is the nicest room in the hotel.

1. It's a very cheap restaurant. It's ... the town. 2. It was a very happy
day. It was ... my life. 3. She's a very intelligent student. She ... the class. 4.
It's a very valuable painting. It ... the gallery. 5. Spring is a very busy time for
me. It ... the year.

4. In the following sentences use one of + a superlative + a preposition.

Example: It's a very nice room. It is one of the nicest rooms in the hotel.
1. He's a very rich man. He's one ... the world. 2. It's a very old castle.
It ... Britain. 3. She's a very good player. She ... the team.

5. Open brackets, using much /a bit and comparative degree of given
words. Use «than» where necessary.

Example: Her illness was much more serious than we thought at first.
(much/serious)

1. This bag is too small. | need something .... (much/big) 2. I'm afraid
the problem is ... it seems. (much/complicated) 3. You looked depressed this
morning but you look ...now. (a bit/happy) 4. | enjoyed our visit to the
museum. It was ... | expected. (far/Interesting) 5. You're driving too fast. Could
you drive ...? (a bit/slowly) 6. It's ... to learn a foreign language in the country
where it is spoken. (a lot/easy) 7. | thought she was younger than me but in fact
she's ... (slightly/old)

6. Translate sentences.

CerogHst ropaszzio XoJogHee, 4eM ObUIo Buepa. Temepb Yy MEHsI yXOAUT
OoJpIlle BpEMEHU Ha JOpOTY, YeM paHblle. Bo BpeMsi COPTHBHOTO Kpocca
JleitB mpobesxan OoJibllie, YeM OCTAJIbHBIE YYaCTHHKU. B 3TOM romy g caam
9K3aMEHBI YCTENIHEe, YeM B MPONUIOM. ABTOOYC €IeT MOJIbIlle, YeM TOe3].
Ham ynuBepcuTeT 3Ha4YMTENbHO OOJBINE Bamiero. JTa KHUTA TOPasJo
WHTEpecHee, YeM mnpensinymias. [lyremecTBoBaTh mapoxogom kKomdpopTHEE,
4eM T10e3I0M. OTH 3aJaHusl 3HAYUTENBbHO CcliokHee. Bbl cebst myure
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yyBCTBYeTe€? DTOT KOCTIOM KpacuBee, HO Topaslio JAopoxke. ['oBOpsT, yTO
aHTJIMACKUI $3bIK M3y4YaTh Jierye, 4em ocTaibHble. Haimia HoBas kBapTupa
MIPOCTOPHEE MPEBITYIICH.

The Article

ApTI/IKJ'IL CIIYKUT OIPCACIUTCIIEM MMCHH CYHICCTBHUTCIIBHOI'O, OH IICPCAACT
3HAUYCHUEC OIIpCACIICHHOCTH u HCOITPCACIICHHOCTH B CYHCCTBUTCIIbBHOM
H IIpHU 5TOM CO6CTB€HHOF0, OTOCJIIBHOT'O BEMIECTBEHHOI'O 3HAYCHHUA HEC UMCCT.

Heonpenenéuuplii aptukib a (an — mepea caoBaMH, HaYMHAFOIIMMHUCS
C FﬂaCHOﬁ) MOJKCT COUYCTATHCA TOJIBKO C CYIICCTBUTCIbHBIMA B CIMHCTBCHHOM
YuCIJIC. HGOHpeﬂeHeHHBIﬁ APTHUKIIb IIPOUCXOAUT OT YHCIUTCIIBHOI'O one.

Osnavaer ooun uz mHo2ux, kakou-mo, oot (Have you a sister or
a brother? A cow gives milk. A ball is round).

VYrotpebisercs B 3HadeHnn odun: Wait a minute! We walked a mile or two.

YHOTpe6J]H€TCH C CymCCTBUTCIIbHBIMU, O603Ha‘{aIOIHI/IMI/I BpPEM:A, CKOPOCTD,
BeC, paccrostHue: @ minute, a pound, a hundred, a million.

OHpGI[GJ'IéHHBIﬁ APTUKIIb the IMPOUCXOOUT OT YKA3aTCIbHOI'O MCCTOMMCHUA
that. VYmorpeOnsercss mepen CyIICCTBUTCIBHBIME KAk B CIWHCTBEHHOM,
TaK U BO MHOXCCTBCHHOM YHUCIIC.

OnpenenéHHblil apTUKIIb YIOTPEOIISIETCs, KOT/a:

— U3 CUTyalluHh WK KOHTCKCTA SICHO, KAKOC MMCHHO JIMIO WJIH IMPCAMCT
umeercs Beuay. they went to the station. Close the window and turn on the
light;

— IOCJIC CYIICCTBUTCILHOI'O MMCCTCA OIIPCACICHUC, BBIACIIAIOIICC JIMIIO
win npeaMmer w3 psaga uM nomoOHeix/ The book that (which) | gave you
yesterday is very interesting;

— IIepca CYHMCCTBUTCIIbBHBIM CTOUT OIIPCACICHHUC, BBIPAXKCHHOC: IIOPAA-
KOBBIM YHCIMTEIbHBIM. January is the first month of the year;

— Mepeq MpuIaraTelibHbIM B MPEBOCXOAHOM crenenu. This is the biggest
building in our town;

— mepea cioBamu Same, right, very, only u ap. Are we on the right road?
Do you eat the same food every day?

— CYLIECTBUTEIBLHOE 0003HaYaCT MpEIMET, STUHCTBEHHBIN B CBOEM POJIS
WK B OmpejeeHHON cuTyarnmu. The moon moves round the Earth. The sun
shines by day in the sky;

— CYIIECTBUTEIbHOE 0000IIIaeT BECh Ki1acc MOA00HBIX JuIl (IPeMETOB).
The clown first appeared in the English circus. The horse is a useful domestic
animal.
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ApPTUKIIH HE YITOTPEOISIOTCS:

— nepea HeucuucasiemMbiMu cyiiectButenabasiMu. | like milk. The socks
are made of thick grey wool;

— mepes CyIISCTBUTEILHBIME B 3HaueHUU oOparmienus. Good morning,
sweet child!

— mepel Ha3BaHUSAMH BpeMeH roja. Summer is my favourite season.
When winter comes, the weather gets cold;

— nepena Ha3BaHusaMu mpuemoB muiy. We have breakfast and supper at
home, but we don’t have dinner at home;

— MepeJi CYHIECTBUTEIbHBIMK, 0003HAYAIONIUMHU OOIIECTBEHHBIC YUPEXK-
nenwus. School, hospital, prison.

Using/disusing article with nouns

Onpeoenennviii apmuxis the

reorpaduyeckre Ha3BaHUS U YACTH
CBETA

the North Pole, the east, the west u
Ap.

Ha3BaHUS PEK

the Volga, the Thames, the Nile

Ha3BaHMA 03ep (0e3 ciosa lake)

the Ontario

HAa3BaHMs MOPEU U OKEAHOB

the Black sea, the Pacific Ocean

HA3BaHUs TOPHBIX LENEN

the Urals, the Alps, the Caucasus

Ha3BaHUWA ITYCTBIHb

the Sahara, the Karakum

Ha3BaHUWs KaHaJIOB

the Panama Canal, the English Channel

Ha3BaHUsA HEKOTOPBIX T'OCyHapCTB H
pecnyonuk  (co cioBamu republic,
Kingdom, state, federation)

the USA, the Russian Federation,
the United Kingdom

Ha3BaHMs OOJIBIIIMHCTBA T'a3€T

the Times, the Washington Post

dbaMuuu, Ha3bIBAIOIINE BCIO CEMBIO

the Browns, the Forsytes

Ha3BaHUA HOCTOHpI/IMe‘{aTeHBHOCTeﬁ

the Kremlin, the Hermitage

Apmukau He ynompebasomcs

Ha3BaHUs rOPOJOB U CTPAH

Moscow, New York, London

Ha3BaHUA rOp

Everest, Kilimanjaro

HA3BaHUS YJIUI] U TUIOIIANEH

Downing Street, Red Square

HMCHAa

Tomas Smith, Ivan Petrov

JTHUA HEJeJIM, MeCSIIbI

Monday, Sunday, February, June

BUJIbBI CIIOpTA, HAYYHBIC obOacTn

3HAHUHN

basketball, hockey; sociology, physics
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Exercises

1. Insert article where necessary.

1. «What do you do?» — «I’m a student. I am ... first — year studenty.
2. They are ... first— year students. 3. «Is Helen ... student or ... teacher?» —
«She is ... student». 4. This ... young man is ... student of ... group Ne 3.
5. This is ... good room. 6. «What room is this?» — «This is ... room 25.
7. 1s Mary from ... Manchester or from ... Glasgow? 8. ... Thames is ... long
river. 9. His ... room is good. 10. Read ... first sentence, please. 11. Are ...
Thompsons in ... Middle East now? — Yes, they are. 12. My ... father is ...
economist. He is at ... home now. 13. I gave ... magazine to my ... friend.
14. I usually wear ... cap. 15. Give me ... pen. This ... pen is bad. Give me
another ... pen. 15. Nick will show ...book to ... teacher.

2. Insert article where necessary.

1. After ... work I usually go home. 2. He often comes to ... work late.
3. I begin my work at ... half past eight. 4. Close ... window, please. It is cold
in ... room. 5. She is eating ... apple. 6. He made ... mistake in his dictation.
7. ... lion is ... wild animal. 8. I need ... pencil. Give me ... pencil, please.
9. Yesterday our team won ... match. 10. He is not ... man I am looking for.
11. I don’t go to ... school on ... Sunday. 12. Are there any ... flowers in ...
vase? 13. She lives on ... fifth floor. 14. This ... young woman is ... engineer.
15. That man has two children. ... first child was born 5 years ago and ...
second was born ... last year. 16. Do you like ... city? — It is one of ... most
beautiful cities in ... world.

3. Insert article where necessary.

1. ... London is ... capital of ... Great Britain, ... full name of which
IS ... United Kingdom of ... Great Britain and ... Northern Ireland. 2. VVolga is
fabulous river. It is one of ... most beautiful ... rivers in ... Russia.

3. They used to spend their summer holidays on ... Black Sea coast in ...
Crimea. 4. Many European adventurers crossed ... Atlantic Ocean in ... search
of ... riches on ... American continent prior to ... Columbus. 5. ... Gorki Street
was renamed into ... Tverskaya Street. 6. ... Red Square and ... Kremlin are ...
heart of ... capital. 7. ... St. Petersburg was founded on ... banks of ... Neva by

Peter ... Great. 8. ... Johnsons are our next-door neighbors. 9. ... Canada
IS situated in ... northern part of ... North America. 10. We left for ... East on
. following morning. 11. They passed many coal mines on ... way.
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... New York on ... very rainy day. 13. She spent several
hours at ... Bronx Zoo on ... Monday. 14. They took ... wonderful boat ride
around ... Manhattan on ... last day of their visit.

12. He arrived in

4. Insert article where necessary.

1. I don’t usually like staying at ... hotels, but last summer we spent
a few days at ... very nice hotel by ... sea. 2. ... tennis is my favourite sport.
| play once or twice ... week if I can, but I'm not ... very good player.
3. I won’t be home for ... dinner this evening. I’'m meeting some friends after
... work and we’re going to ... cinema. 4. ... unemployment is very high at the
moment and it’s very difficult for ... people to find ... work. 5. There was ...
accident as I was going ... home last night. Two people were taken to ...
hospital. I think ... most accidents are caused by ... people driving too fast.
6. Carol is ... economist. She used to work in ... investment department of ...
Lloyds Bank. Now she works for ... American bank in ... United States.
7. A: What’s ... name of ... hotel where you’re staying? B: ... Imperial. It’s in
... Queen Street in ... city centre. It’s near ... station. 8. I have two brothers. ...
older one is training to be ... pilot with ... British Airways. ... younger one
Is still at ... school. When he leaves ... school, he hopes to go to ... university
to study ... law.

Verb to be

@®opMsI raaroia to be B HaCTOSIILIEM POCTOM BPEMEHHU.

YT1BepaurenbHas BonpocurenbHas OtpunarenbHas
dbopma dbopma dbopma
| am Am [? | am not
He (she, it) is Is he? He is not
We (you, they) are | Are we? We are not

['naron to be He TpebyeT BcroMoraTeabHOTO IUIaroJia Jjisi 00pa3oBaHus
BOIIPOCHUTENILHON M OTPULATENBHOU (DOPMBI.

['naros to be ymorpebmsieTcss B kKauecTBE CMBICIIOBOTO TIjlaroJja, riaroJa-
CBSI3KHM B COCTABHOM MMEHHOM CKa3yeMOM U BCIIOMOTaTeIbHOIO riiaroJa.

1. B poau cMbiciioBoro riarojia to be COOTBETCTBYET B PYCCKOM S3BIKE
rjarosiaM «OBITh», «HAaXOIUTHCS». B 3TOM ciydae B HACTOSIIEM BpPEMEHH
to be Ha pycckuii sA3bIK HE mMepeBoauTCs, Hampumep: Pete is at college
(ITeTst B KOJLTEIKE).
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2.B poym riaroyia-CBS3KM B COCTaBHOM HMEHHOM CKazyeMoMm to be
COOTBETCTBYET B PYCCKOM SI3bIKE TJIarojaM «OBIThY, <«SIBISITHCS, «COCTOSITHY,
«3aKITIOYAThCS». B HAacTOsIIeM BpeMEHU CBSI3Ka Ha PYCCKHUMU SI3BIK TOXKE YaCTO
He niepeBoauTes: He is a student (On cryneHT).

3.B poam BcmomoraTtenbHOro Tiarona to be ymorpeOisercs s
oOpa3oBaHmss Bcex BpeMmeH rpymmn Continuous W CTpajaTelIbHOTO 3ayiora
(Passive Voice). B atom citydae to be He MMeeT CaMOCTOSATEIBHOTO 3HAYCHHS,
a BBITIOJIHSCT JIUIIb Pa3IMYHbIe TpaMMaTHUECKie (PYHKIINH, SBISIICH TTOKa3aTeIeM
BpPEMCHH, JHMIA, 4YKcia, 3amora W T.A. Camo jke JEHCTBHE BBIpaKACTCs
CMBICJIOBBIMH Taroiiamu: She is translating the text now (Ona nepeBoJuT TEKCT
ceiiuac). The theatre was built a year ago (Teatp ObuT TOCTPOEH TO/ Ha3a.).

B mpomemmiem Bpemenu riaroia to be wmmeer dopmy was s
mectouMenuii I, he, she, it u were s you, we, they.

B Oyaymem Bpemenu shall be wu will be.

Exercises

1. Conjugate verb to be in Present Simple.

1. 1am 18. 2. | am married. 3. I am a student.

2. Make the sentences negative and interrogative.

Example: Oxygen is a gas. Is oxygen a gas? Oxygen is not a gas.

1. My parents are pensioners. 2. | am 18. 3. We are students. 4. They are
very active elements.

The verb «got»

Kak camoctostensHbiii riaroa to have B nacrosiiem Bpemenu (Simple
Present) umeer 2 gpopmel: have mis Bcex nuil, kpome 3-ro JIHia ¢ IMHCTBEHHOTO
gyucia, ¥ has mis 3-ro Juia eIWHCTBEHHOTO YHCIa, B MPOIMICAIIEM BPEMEHU
(Simple Past) — had, B 6ymymem (Simple Future) — shall have, will have.

3HaueHne 3TOTO TJarojia — «MMETh, BIaAeTh, 00nanaTh». Yacto B pasro-
BOpHOM peun BMecto have, has ymorpeGnserca couetanue have got, has got
(xkpatkue ¢opmbl 've got U 's got) ¢ TeM ke 3HaUCHHEM, 0COOCHHO KOT/1a peyb
UAET O BPEMEHHOM BIIAJICHUN WJIM TOJIBKO YTO MPUOOPETEHHOM MpEeIMETe UK
npeametax: We've got a nice flat. Y nmac xopomas kBaptupa. Have you got any
pets? ¥ Bac ecth aomarniHue xuBoTHbIe? YeS, a dog and a cat. [la, cobaka
1 KOIIIKA.

B BompocutenbHOM (hopme B OpUTAaHCKOM BapHWaHTE sI3bIKa TJiaroi have
4acTO CTOUT Tepe]] MOJICKAIINM, B aMEPUKAaHCKOM BapHUaHTE BOMPOCUTEIIbHAS
U oTpuniatrenabHas (OpMblI Bcera o0pa3yroTcs ¢ TOMOIIBIO BCIIOMOTATEILHOTO
riaroja do: do you have a car?
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Exercises

1. Use verbs «to bex» or «to have» Present, Past, Future Simple.

1. You ... welcome. 2. The metro station ... far from house. 3. Mary and
Nelly ... friends. 4. She ... out. 5. It ... 5 o’clock now. 6. She ... a nice flat.
7.We ... alittle child. She ... four. 8. They ... a big car. 9. How ... you? 10. How
many little children .... they? 11. We ... a small cottage. 12. He ... bad habits.
13. How old ... Mary? 14. What country ... she from? 15. We ... well. 16. She ...
at home. 17. He ... no time. 18. How far ... it from here? 19. It ... easy to ask him
about it. 20. It ... not good of her to say so. 21. She ... two mistakes in the test.
Her mistakes ... bad. 22. They ... glad to see her. 23. It ... a rainy day, ... he an
umbrella with him? 24. My parents ... proud of me.

2. Make the sentences from the words. Make the sentences negative and
irrogative.

1. Her name is Lucy. 2. Ted is nine. 3. Her face is round. 4. He is nice.
5.1t is a good film. 6. My flat is fine. 7. I am happy. 8. They are clever.
9. Her baby is in bed. 10. She has a white dress. 11. They have a four year old son.
12. You have a big car. 13. We have many English books. 14. The house has five
floors. 15. He has many uncles and aunts. 16. His cat is black. 17. We are at the
university. 18. You are pale. 19. It is a nice day. 20. They are late. 21. She is from
Russia. 22. It is time to go to bed. 23. You’re a first-year student. 24. It’s cold
today. 25. We are glad to see them.

3. Make the sentences from the words. Make the sentences negative and
interrogative.

1. A computer, machine, is, a very specific, really. 2. Can, remember,
a computer, information. 3. The information, a computer, stores, in, its
«memory». 4. Problems, solve, the most difficult, the science, computers, of,
can. 5. Computers, questions, rockets and planes, answer about, bridges and
ships.6. Replace, routine tasks, a computer, people, can, in, dull.

4. Translate into English.

1. Ane BocemHanuars Jjier. OHa CTyI€HTKA. 2. Y HallUX pOJCTBEHHUKOB
Oynet HoBas KBapTupa. 3. Y MeHs HeT aBTOMOOuUIs. 4. Y Moero asau Oosbias
ceMbs. 5. Mambl HeT, oHa Ha pabote. 6. Cemb yacoB. [lopa BcraBats. 7. X0I01HO.
¥V Bac ectb kamuH? 8. JloM Moux poaurenei Heaaneko oT Mocksel. 9. I1o Beuepam
oHu Bcerga ObiBaroT goma. 10. CTyAeHThl B ayJAUTOpWH, Y HUX Celuac JISKIIus.
11.Ora kHura Obula y Hac B OuOnmoreke. 12. @uiibM HEUMHTEPECHBIN.
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13. Ona roBopur, 4to y Hee HeT BpeMeHu. 14. Thi ceituac 3anara? 15. Ckonbko Bam
net? 16. UnaTepecHo, noma jau oH ceitwac? 17. B 310 Bpemsi OHM OOBIYHO
obenaror. 18. JleTrom 31€Ch OUEHB Kapko, HO Y Hac ecth OacceitH. 19. Cnpocu
ero, noyemy oH cepaurca. 20. JDxoH ceiluac Ha Cpenu3eMHOM MOpE.
S nonarato, OH TaM XOpOIIIO TPOBOJUT BPEMSI.

Construction there + to be

Konctpykuus there is ykaspiBaeT Ha HaJMuue KaKoro-TO MpeaMeTa HiIH
JUlla B KAaKOM-TO OINPEIECIIEHHOM MECTE WM Ha COOBITHE, MPOUCXOsIIee
B YKa3aHHOE BPEMsI.

['nmaronm to be MoOXeT CTOATH B HACTOSIIEM, MPOMIICAINIEM H OyaylieMm
Bpemenax (Present, Past, Future Simple) u cormacyercss ¢ mocieayrOmuM
CYILLECTBUTEIILHBIM.

Ha pycckuil sA3bIK NPENIOKEHUS C OTOM KOHCTPYKIMEH IEPEBOISITCS
[JIArOJIAMH  «UMeemcs, eCchmb, HAxXooumcs» WIA HE TEpPEeBOASATCS COBCEM.
PexoMenayeTcst nepeBoANTh, HAaUMHAs C OOCTOATEILCTBA MECTA.

Ymeepoumenvnas ¢popma

There is oxygen in the atmosphere (B atmocdepe ecTb KHCIOPON).
There were many students at the lecture yesterday (wa nekumm Buepa OBLIO
mHoro ctynaeHroB). There will be English classes in our College in a week
(uepe3 Henero B HAIIEM KOJIJISKE OYIyT 3aHATHSI 110 aHTJIHHCKOMY SI3BIKY).

Bonpocumenvnas ¢hopma

B BompocurenbHoit hopme raaron to be craButcs nepen cioBom there: is
there oxygen in water? (B Boae ecth kuciopoa?) Was there fresh air in the
laboratory? (B nabGopatopum Obut cBexxkuit Bozmyx?) Will there be problem
here? (B sTom Oynet npobiema?)

OmpuyamenvHas ¢oopma

st oOpa3zoBaHusi oTpulaTeIbHOM (OPMBI OTpHUIIAHKE NO CTABUTCS
nocie kouctpykiuu there is (there are) There is no life on that planet. (Ha aroii
iaHeTe Het xu3Hu.) There was no fresh air in the laboratory. (B naboparopuu
He Obuto cBexero Bosmyxa.) There will be no life on the Moon. (Ha Jlyne
He OyJIeT )KU3HU. )

B KpaTKuX OTPHULATCIBHBIX OTBCTAX HUCIIOJB3YCTCSA OTPHUIAHUC not:
is there a clock on the table? No, there is not.
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present past future
there will be a

VYrBepaurennnas |there is a metal there was a metal |metal
dbopma there are metals there were metals |there will be
metals

will there be a
Bomnpocutenshas |is there a metal?  |was there a metal? |metal?

dbopma are there metals?  |were there metals? |Will there be
metals?
there is no metal  |there was no metal
there isn’t an there wasn’t an .
Y Y lthere will be no
metal metal
OTtpunarenpHast metal (metals)
there are no metals |there were no ,
dhopma , there won’t be any
there aren’t any metals
, metal (metals)
metals there weren’t any
metals
Exercises

1. Read and translate the sentences.

1. There is oxygen in the air. 2. There is no life without oxygen. 3. How
many students are there in your group? 4. There were many new words in that
text. 5. There will be a new theatre in our district. 2. Make the sentences
negative and interrogative. 1. There was an interesting article in this newspaper
yesterday. 2. There will be 15 faculties at this new university. 3. There is water
on the earth and in the atmosphere. 4. There are mistakes in this work. 5. There
were 2 institutes in our city 30 years ago.

3. Ask question with «How many...?».

Example: There are many new words in this exercise. How many new
words are there in this exercise?

1. There were 5 exams last term. 2. There are 2 terms each year .3. There
will be many English books in our library. 4. There are 13 old houses in our
street.

4. Change the sentence using «there is» («there arey).

Example: A very rare metal is found in this alloy. There is very rare
metal in this alloy.

1. Water is found in the air. 2. Oxygen is found in water. 3. Microscope
is found in this room. 4. Oxygen is found in the atmosphere.
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Word order
B aHFHHﬁCKOM SI3BIKC cymeCTByeT TBep,HBIfI HOpiII[OK CJIOB B HpG,ZIJIO)KeHI/II/I.

dopmya nopsiaKa CiIoB

o O GO GO W

IMonnexamee CkasyeMoe Ipamoe
OOIIOIIHCHHS T

OOCTOATENBCTEO

[Tonnexamee OOBIUHO BbIpaXKAaeTCsd CYLIECTBUTEIBHBIM MM MECTO-
uMeHueM 0e3 npeziora. CkazyemMoe BbIpa)KaeTcsl TJIarojoM B JIMYHOM (opme.
[Ipsimoe momonHEHHE OOBIYHO BBIPAXKACTCS CYIIECTBUTEIBHBIM WM MECTO-
uMeHrueM 0e3 mpezuora. OOCTOATENBCTBO OOBIYHO BBIPAKAETCA MPEIIIOAKHOM
TPYNNON CYHIECTBUTEIFHOTO, MECTOMMEHHEM WJIH HEIWYHBIMUA (opMaMu
rjaaroJja.

Omnpenenenve BXOAUT B TPYIIy MNOMIEKAETO WM JOMOJHEHUS
¥ 00BIYHO BBIPAXKAETCS MPUIIAraTeNIbHBIM, CYIIECTBUTEIBHBIM C TIpeaiorom of,
HEJIMYHBIMU (hOpPMaMHU TJIaroja u T. JI.

Exercises

1. Cocmasvme npeonosicenus uz ciedyrouux cios.

1. a gas, element, is, nitrogen, the. 2. support, it, not, does, life. 3. is, called,
the, oxidation, reaction. 4. is, but, it, different, very, oxygen, from. 5. live, cannot,
alone, oxygen, we, in.

Types of questions in English

Brigendior cieayromme OCHOBHBIE THIIBI BOMPOCOB, HCIOJIb3YEMbIE
B QHTJIMHCKOM SI3BIKE.

1. O6mmit Bompoc (general) OTHOCHTCS KO BCEMY NPEUIONKCHHIO
B IICJIOM, ¥ OTBETOM Ha Hero OyayT cioBa yes wiau NO: Do you like cheese? —
Yes, | do. Are you a schoolboy? — No, | am not. Have you seen this film? —
Yes, | have.

[Topsimok cioB B 00111eM BOIpoce:

1. BcioMorarenbHbli (MOJaIbHBIN, TJ1aroi-CBsI3Ka) I1aroJl.

2. ITopnexariee (CylecTBUTEILHOE UITH MECTOUMMEHHE).

3. CMBICJIOBOM TJ1aroJi (MU JOTIOJHEHHUE).
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2. CnenmanbHbiid Boripoc (Special) oTHocHTCS K KaKOMY-HHUOY/b YiICHY
HPEJIOKEHUST WM MX TpyIIe u TpeOyeT koHkperHoro orBera: What is your
name? — My name is Jim. Where do you live? — I live in London.

[Tops0K CIIOB B CHIEIMAILHOM BOITPOCE:

1. BorpocutenpHoe cinoBo (what, where, who, when, how u T. 11.).

2. BcmoMoratenbHbIi (MOIaIbHBIN, TJIAr0JI-CBsI3Ka) TI1aroJl.

3. [opnexarnee.

4. CMBICJIOBO# T1aroi.

5. JlomonHeHUs, 00CTOATEILCTBA.

OOpaTtuTe BHUMaHUE: B CIEIUATBHBIX BOMPOCaX, OOpPAIICHHBIX K MOIJIe-
xamemy B Present u Past Simple, ne ynorpeb:siercst BCmOMOTaTENBHBIN TJIaro
to do (did) u coxpansieTcs npsiMoit mopsiok ciios: Who wants to live forever?

3. AnprepHaTuBHBIN Bompoc (alternative) mpeamonaraer BeIOOp U3 IBYX
Bo3moxkHocTeit: Do you like coffee or tea? (Bl 1ro0ute kode wim vaii?)

AJIbTEpHATUBHBIA BOMPOC HAYMHACTCS KaK OOIIWI BOIMPOC, 3aTeM
CIIE/TyeT pa3JeUTEIbHBIN COI03 OF U BTOPAsk 4aCTh BOIPOCA.

4. Paznenurenshblii Borrpoc (Tail or Tag Question) cocTouT u3 1ByX 4acTeii.

IlepBast yacTh mpeAcTaBisieT OO0 MOBECTBOBATEIBHOE MPEHJIOKEHUE,
BTOpasi, OTJCIICHHAs OT MMEePBOM 3arsToi, — Kpatkuii Borpoc. You like tea with
sugar, don't you? (BeI mrobuTe Yaii ¢ caxapoM, He Tak Jin?)

OOpartutre BHUMaHUE: TIJaroil BO BTOPOM YaCTHU pPa3JeIUTEILHOTO
BOIIPOCA JOJKEH, KaK MPaBUIIO, COOTBETCTBOBATH IJIarojy B IEPBOM €ro YacTH:
You are a student, aren't you? You have a brother, haven't you? You like cheese
(play football, drink water u T. 1.), don't you?

B mocnennem ciywae rmaron to0 dO OyaeT HMCHOIB30BAaThCA CO BCEMH
TJIaroJiaMu, 10 OTHOIICHHUIO K KOTOPBIM OH OYJIET BCIIOMOTATEIbHBIM.

Eciu B moBecTBOBATENbHON YAacTH Pa3AeIUTEIBHOIO BOIPOCA COIAEPHKUTCS
YTBEPKIACHUE, TO BO BTOPOM — OTpUIIAHWE. ECM B MOBECTBOBATEILHOM YacTh —
OTpHIIAHKE, TO BO BTOpOW 4actu — yrBeprkaeHue: You don't like fish and chips,
do you?

Exercises

1. Make up general questions to the sentences.

1. There is a tea-pot on the table. 2. | work from nine to ten. 3. We are
leaving for Hamburg next Saturday. 4. | have been busy the whole evening.
5. My friend studied in Sorbonne when he was young. 6. It is winter. 7. | can
swim in cold water. 8. | had to go there in the daytime. 9. | will show you how
to do it. 10. You must work hard. 11. She didn 't play well that evening.
12. | can't read English authors in the original. 13. | wasn't prepared to this sort
of questions.
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2. Make up special questions:

— K MOJJIeXKAIEMY;

— K CKa3zyemMoMmy;

— K JIONIOJIHEHUSIM, OOCTOSATEIbCTBAM.

OOpatuTe BHHMMAaHME: B psOE CIIydaeB, 4YTOOBI IOCTaBUTH BOIIPOC,
IIPUXOIUTCS 3HAYUTENBHO BUIOU3MEHATh UCXOJHOE MPEUIOKEHUE - MBI 33aEM
BOIIPOCHI HE K KOHKPETHBIM CJIOBAM, 4 K 3&JO0XKEHHBIM B HUX 3HAYCHUSM.
Hanpumep, ecinu TpeGyercss HOCTaBUTh BOIIPOC K CKA3yeEMOMY B IIPEIJIOKEHUU
C TIAaCCUBHOW KOHCTPYKIIMEW, TakoW Kak: The man was run over by a car ,
TO JIy4lll€, OCMBICIIMB, YTO HIPOM30LUIO C NOJIECKAIIMM, TaK U CIPOCHUTH:
What happened to the man?

1. John visited me in the hospital yesterday. 2. A yellow bird fell on the
roof of his «Pontiac». 3. | was taken by surprise. 4. Despite the stormy weather
he was able to swim to the shore. 5. He couldn't reach the hammer which lay on
the shelf. 6. Our bus was broken into. 7. | have been cheated by the best friend.
8. A girl from Barbados wrote a letter to the BBC. 9. The clock stopped an hour
ago. 10. You have to stop near the traffic lights.

3. Make up alternative and tag questions.

1. | like my tea with cream. 2. He decided to go to the theatre. 3. John
had to walk to the village. 4. Although the weather was fine they decided
to stay at home. 5. Last winter our class visited Rome. 6. I'm used to drinking a
glass of milk before going to bed. 7. We were invited to stay at the castle for a
fortnight. 8. I'm fond of opera. 9. We are going to Moscow with my brother
today. 10. If I don't pass the exams I'll try to do it again next time.

The Verb

['maronm — yacte peuu, KOoTopas 0003HAUYAET NIEWCTBHE WM COCTOSHUE
JUIla WM MpeaMeTa. [aroyl B aHTVIMMCKOM sI3bIKe oOjagaeT ropasno Oosee
CJIOKHOM, YeM B PYCCKOM, CHCTEMOHN BHUIOBpPEMEHHBIX (opM. DTa cucreMa
oxBaTbIBaeT auuHbIe hopmbl (Finite) u nenmmunsie popmer (Non-finite Forms).

Jlngnbie opMBI TUIarosa BbIPAXKAIOT CIEAYIOIIME KaTErOpuu: JIMIIO,
4UCJI0, BpeMs, BUJ, 3aj0r, HakjJoHeHue. JInuHas (opma, Kak U B PYyCCKOM
S3bIKE, B MMPEIJIOKEHUHN BCETIa ynoTpeOseTcs B (DyHKIIMH CKa3yeMOoro.

We live in Russia (Msr xxuBéM B Poccun); they write letters every day.
(Onn mumyt nucbMa Kaxawsld neHb); do you hear what he is saying?
(BbI citplIMTe, 9TO OH TOBOPHUT?).
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Base forms of verbs

Infinitive Past Simple Participle 11 (iﬁrtlgfli;)
to write wrote written v%riti r?
to develop developed developed g
developing

NuduanTiB npencrasiser coboi HenwuHyO (HOpMy TIIaroia, KOTopas
TOJIbKO Ha3bIBaeT aeiicTBUe. OH HE UMEET HU JIMIA, HA YKCIIAa U COOTBETCTBYET
HeomnpenenéHHou (Gopme riarojia B pycckoM sa3bike. B cioBape rmaron mpaéres
o0bruHO B (opme uH(puUHUTHBA. DOpMaTbHBIM MPU3HAKOM HHPUHUTHBA
sBIIIeTCs yactuua to.

[To criocoOy obGpa3zoBanust 2-s1 U 3-s1 (GOPMBI BCE TJIAroJibl aHTJIMUCKOTO
SI3bIKA JICJISATCS Ha TIPAaBWIIbHBIC (CTAaHJAPTHBIE) U HEMPaBIIIbLHBIC (HECTAHIAPTHBIE).

English verb tenses. Active voice

Bpewms O6pazoBanue

Simple
MOKa3bIBaeT JecTBUE Kak (hakT (0OBIUHOE, | TJIaroJ B JIMYHOU (popme
OBTOPSEMOE)
Continuous :

. to be + ing
MOKA3bIBAET JICHCTBUE KAK MTPOIIECC
Perfect

IMOKa3bIBaeT JACHCTBUE, 3aKOHUCHHOE JIO
onpenenéHHoro MOMECHTAa B HACTOALIECM,
MpoIIeeM 1 OyayiemM

Perfect Continuous

MOKAa3bIBACT JICHCTBHE, HA4YaTOE HEKOTOPOE
BpeMs Ha3aJ M BCE CIIE MPO0JDKAOIIEeCs
HNJIN TOJIBKO YTO 3aKOHYHUBIICCCS

to have + npuuactue |l

to have been + ing

Modal verbs

MopanbHbie r1aroisl He 0003HAYAIOT JIEHCTBHS WIIM COCTOSIHHSA, a JIUIIIb
nepefaloT  OTHOIICHWE  TOBOPSIIETO K  JCHCTBHIO,  BBIPAKEHHOMY
WHOUHUTHBOM. MOJAIBHBIE TJIArOJbl MOTYT TOKa3bIBaTh, YTO TOBOPSIIHIA
paccMaTpuBaeT JCWCTBUE KaK BO3MOXHOE, JKEIaTelbHOE, HEO0OXOIMMOe,
COMHUTEJNIbHOE, JomycTuMoe, TpeOyemoe u T.aA. I can’t go with you
(51 me mory untu ¢ Bamu); We must go now (Terneps HaMm Hall0 UITH).
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MoanpHble THAroibl OTIAMYAIOTCS OT JIPYTHMX TJIArojioB  PsIOM
0COOEHHOCTEH.

1. OHM HE U3MEHAIOTCS 10 JTUIAM M HE UMEIOT OKOHYAHUS -S B 3-M JIHIIE
¢IMHCTBEHHOTO YHUCIIA.

2. Y HUX HET HeMUYHBIX (POopM — MHOUHUTUBA, IPUYACTHS U TCPYHIUSA,
a cleZ0BaTeIbHO, HET U AHAIUTUICCKUX BUIOBPEMEHHBIX (HOPM.

3. 3a uckmrouenuem riarosioB can (could) m may (might) momanbHbIi
TJIaroj UMeeT TOJIBKO OJHY (hopMmy.

4. NuOUHUTUB CMBICIIOBOTO TJjaroyia, CIEAYIOMUNA 3a MOJAIbHBIM
riaroyiom (3a uckioueHueM ought), ymotpeoisercst 6e3 yacTuiib to.

5. B BOIPOCUTEIIEHOM W OTPHUIATEIHPHOM TMPEIOKCHHUSIX MOJATbHBINA
TJIaroj ymorpeOsseTcss 0e3 BCIOMOTATeIbHOIO Tjaroyia. B BOMPOCHTEIBEHOM
NPEUIOKCHUHM Tepe IMOMJISKAIIAM CTaBUTCS CaM MOJAIbHBIM  TJIarod,
B OTPHUIATEIILHOM OTpHIIaHKEe NOt IPUCOSTUHSETCS K MOIAILHOMY TJIaroiy.

Hauboee ynorpeOuTenbHBI CIISIYIONINE MOIaTbHBIC TJIarOJIbl.

Can (could). Beipakaer:

— yMeHue, (U3MUYECKYyl0 M YMCTBEHHYIO BO3MOYXKHOCTBH, CIIOCOOHOCTH
(Can you skate?);

— BO3MOXKHOCTh ~ BBITMIOJTHCHHSI  JCWCTBHIA TP COOTBETCTBYIOIIUX
obcrosTenscTBax (You can see the forest through the other window);

— paspeitienre wik pock0y (Can you use your car? You can use my car);

— coMHeHue 1 HeyBepeHHOCTh (Can it be true?);

— HeBeposTHOCTH (It can’t be true).

May (might). Beipaxaer:

— paspemerue (May | borrow you pen?);

— TIPEINOJIOKEHNEe ¢ OTTeHKOM HeyBepeHHocTH (He may be ill);

— HeonoOpenue wim yrpek (You might have helped me).

Must. Beipaxkaer:

— obOs3aTenbHOCTh coBepieHus aeictBus (You must talk to your son
about his future);

— 3anperienue (He must not leave his room for a while);

— MPEAnoIoKeHHe, TpaHuyaiiee ¢ yBepeHHOCThIO (Your father must
be eighty now.)

To have to. Beipaxkaer:

— obs3annocTh (He had to do it.);

— orcyrcTBUe Heooxoaumoctu (You don’t have to go there).

To be to. Beipaxaer:

— JIOJDKEHCTBOBAHKUE, HEOOXOIUMOCTh KakK Pe3yJbTaT JOTOBOPEHHOCTH
(We are to discuss it next time).
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Should u ought to. Beipaxarot:

— MopaiibHOe 00s3aTenbeTBo (You should (ought to) be always polite);
— noputianue mpouutoro aeiicteus (You should (ought to) have helped me);
— coset (You should (ought to) see a doctor);

— npeanoioxenue (He should (ought to) be at home).

Exercises

1. Insert modal verbs may (might) or can (could).

1. ... you help me? 2.1 ... not imagine her speaking in public: I knew
that she was so shy. 3. Something was wrong with the car: he ... not start it.
4. A fool ... ask more questions than a wise man ... answer. 5. She asked me if
she ... use my telephone. 6. ... I use your pen? 7. ... find a pen on that table.
8. The school was silent: nothing ... be heard in the long dark corridors.
9. You ... take this book: I don’t need it. 10. You ... read this book: you know
the language well enough.

2. Complete the sentences using should or ought to.

1. You ... follow instructions before taking medicines. 2. It’s very late.
Children ... be in bed. 3. You ... not smoke here. 4. It’s his anniversary next
week. Maybe we ... to sent him a telegram. 5. Her room is dirty. She ... clean
it. 6. This hotel is very expensive. You ... not stay here. 7. She drives very fast.
She ... drive carefully. 8. They ... not let the children see such films.

3. Complete the sentences using must, have to, ought to, should.

1. If you want to be fit, you ... not eat cake, but you certainly... walk
alot. 2. 'm late. I ... hurry. 3. We ... wait an hour for them. 4. ... you get up
very early on Saturday or Sunday? 5. There is light in the house, somebody ...
be in. 6. We ... reach the station in half an hour. 7. His English ... be giving
him a lot of trouble. 8. The bus we took didn’t go up the hill and we ... walk.
9. The doctor says I ... stay in bed for a week. 10. Every child ... know
traffic rules. 11. My parents are going out to a party tomorrow and I ... stay
with my younger brother. 12. It’s dark outside, it ... be about 7 now. 13. You
... not eat so many sweets because they contain a lot of calories. 14. When he
was at the university he ... work to pay his own tuition (miaTa 3a oOyueHwue).
15. You ... not speak to your mother like this. 16. ... I offer her my help?
17. They got married at last. They ... be very happy. 18. She ... know the truth,
you ... tell her. 19. Why ... I do somebody else’s work? 20. Mother leaves
early on Mondays and he ... make his breakfast himself. 21. It’s 2 o’clock,
you ... be hungry. 22. I think you ... give up smoking. 23. Why ... they worry
If they’re paid so well?
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4. Translate the sentences using modal verbs can, could, may, might.

1. V nereit Goraroe BOOOpa)k€HUE, OHH MOTYT JIETKO NPUIAYMBIBATh
paznuuHble UCTOpuM. 2. Thl MOXeEWIb B3ATh CJIOBapb, OH MHE OOJbIlIe
He Hy)keH. 3. Heyxenu 3TO mpaBlna, 4TOo OHa BbIIUIA 3amMyX 3a J[oHa?
4. He MoxeT ObITb, YTOOBI BBl 3TOMY JIEHCTBUTENBHO Bepwiu. 5. I mMorna Obl
BaM 3TO Cpa3y CKa3aTb, HO MHE HE XOTEJOCh Bac paccrpauBarb. 6. Moxere
3alTH K HaM I0CJIE€ CEMH, €Cliu XOTUTE. 7. BO3MOXKHO, MEHS JIeToM He OyJeT
B ropojse. 8. He Bo3Bpamaiite 3Ty KHUTY B OHMOJMOTEKY, OHa MOKET BaM
noHaao0uTecs. 9. Tol Morna Obl mocoBeTOBaThCs € cecTpoi. 10. Bel mormm 661
ObITh BexiuBee ¢ HUM! Benp oH crapmie Bac. 11. Heyxenu pebeHOk Bce ele
cnut? 12. Heyxenu onn ono3nanu Ha noe3n? 13. OnuBep cupoCuil, MOXKHO JId
eMy TOJy4YuTh emie Tapenky kamu? 14,5 wmorma Okl Bac BCTPETUTH,
HO HE MOJy4wsia Bamero mnucbma. 15. MOXHO MHE 3aHATH 3TO MECTO?
16. bonbHOMY cTano aydiie. Bel MOXXeTe HaBECTUTh €T0 3aBTPA.

Simple tenses

B aHMIMACKOM S3bIKE Pa3InYyar0T TPU MPOCTHIX BPEMEHHU: HACTOSIICE
npoctroe (Present Simple), npomenmee npoctoe (Past Simple) u Oynyiee
npoctoe (Future Simple).

Bpemena rpynmnel Simple ynoTpebinsitores st 0003Hau€HHUST OOBIYHBIX,
PEryJISpHBIX JCHCTBUI B HACTOSIIEM, IPOIICANIEM HIIH OyAyIIeM, a TaKkKe s
OIMCaHHMS MOCICIOBATEIbHBIX ACHCTBUI U KOHCTATAIIMH (DAKTOB.

Present Simple
['maronsr B Present Simple coBmagaror mo dopme ¢ HHOUHUTHBOM

(HeomnpeaeneHHo (Hopmoii), HO ynoTpeositoTes 6e3 yacTuisl «toy. B 3-Mm nuie
¢IMHCTBEHHOTO YKCJIa TJIarojibl IMEIOT OKOHUYaHue -(€)S.

| form We form
You form You form
He/ She/ It forms They form

OKoOHYaHHUE -S MPOU3HOCUTCSA KakK [S] IMOCIIe MIyXHX COTJIacHBIX U Kak [Z]
MOCJI€ 3BOHKUX COTJIACHBIX U TJIACHBIX:

He works [wa:ks]. He sees [si:z]. He learns [I3:nz].

Bonpocurenshas u otpunarenbHas (opmbl (Kpome riarona to be)
00pa3yroTCs ¢ MOMOIIBIO BCIIOMOTATEILHOTO Tiaroya «do» wimm «doesy B 3-m
JU1IE €IMHCTBEHHOIO YHCIA.
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Do | form? Do we form?

Do you form? Do you form?

Does He/ She/ It form? Do they form?

OtpunarenbHas popma:

| do not (don't) form.

You do not (don't) form.

He/ She/ It does not (doesn't) form.

We do not form.

They do not form.

Present Simple uacto ymoTpeOnsercs ¢ HapeuusMH, BBIPaKAIOIIUMU
yactoTHOCTh. always Bcerga, often gacro, seldom penko, sometimes uHorsa,
never mukorpa, hardly ever mourm nmkorga, nearly always mourm Bcerna,
usually o6srano, generally xak nmpasuiio, every day kaxnupii nensb (Week, month,
year — HEJeIT0, MECHII, TOJI).

Exercises

1. Conjugate the verbs.

to support, to burn, to combine, to read, to write.

2. Use auxiliary verbs «doy» or «doesy.

1. ... he live in Kazan? 2. ... oxygen support combustion? 3. ... they
Know about it? 4. ... the students translate texts?

3. Identify in what person and number the verbs are.

My friend translates, they live, he studies, | form, we read.

4. Ask your partner and listen to his/her answer.

Example: Oxygen supports combustion.

— Does oxygen support combustion?

—Yes, it does. (No, it doesn't).

1. My sister reads much. 2. | go to the cinema every week. 3. We air the
room in the mornings. 4. He studies all forms of life.

5. Disprove the statements.

Example: He studies chemistry.

He doesn't study chemistry.

1. Colours form spectrum. 2. It forms water. 3. You live in Moscow.
4. Gases of the atmosphere combine.
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6. Open the brackets using verbs in Present Simple. Make the sentences
negative or interrogative.

1. Her brothers always (to tell) the truth, she sometimes (to lie).
2. They (to laugh) a lot, she (to cry) a lot. 3. We (to eat) much, she (to eat) little.
4. | (to like) meat, she (to like) fish. 5. We (to go) to the disco three time
a week, he never (to go) there. 6. They (to ask) questions, my little sister
(to ask) many questions too. 7. My brother and | always (to help) our mother
with the housework, but our sister never (to help) her. 8. I always (to give) her
good advice, she (to follow) it. 9. You (to like) ballet, she (to like) opera.
10. My friends often (to visit) me, my girlfriend never (to visit) me.
11. We always (to get) up early, she always (to get) up late. 12. We (to be) from
Moscow, she (to be) from Canada. 13. They (to make) friends easily, she hardly
(to make) friends. 14. They (to look) very happy, she (to look) unhappy.
15. My friends (to go) to the Crimea every summer, she (to go) to the Caucasus
every summer. 16. We (to drive) slowly, he (to drive) fast. 17. They (to speak)
Spanish and Italian, she (to speak) English.

7. Complete the sentences using these verbs.

believe, eat, flow, grow, make, rise, tell, translate, speak, drink, cause, live
1. Ann ... German very well. 2. Rice ... in Britain. 3. | never ... coffee. 4. The

sun ... in the east. 5 Bees ... honey. 6. Vegetarians ... meat.
7. An atheist ... in God. 8. Bad driving ... many accidents. 9. An interpreter ...
from one language into another. 10. My parents ... in a very small flat.

11. A liar is someone who ... the truth. 12. The River Amazon ... into the
Atlantic Ocean.

Past Simple

YrBepautenbHas ¢opma obOpasyercss ABYyMsl CHOCOOAMU: €CIU TJaroj
npaBUIbHBIN, mpubaBnsercs cyhdukc -ed kK ocHOBHOW (opme, Hampumep:
to form — formed. Ecnu riaron HempaBuiIbHBINA, OH HMeeT 0coOyio (opmy.
['narosel B Past Simple vy o jvimamM, H 1o YKciaaM HE U3MEHSFOTCS.

BompocurenbHass 1 otpuniatenabHas (GopMbl 00pa3yroTcs C MOMOIIBIO
BCIIOMOTATEJILHOTO ri1arosa «didy.

Did he support this theory yesterday?

He did not support this theory yesterday.

Cyddukc -ed nmpousHocutces kak 3ByK [d], eciu oH ciemyeTr 3a 3BOHKHM
COTJIaCHBIM WM TJIACHBIM, Kak [t], €Clh OH CJeayeT 3a TIYXHM COTJacCHBIM,
1 Kak [1d], eciii oCHOBa CIpsiraeMoro riiarojia OKaHYMBaeTcs Ha 3BYKH [t] u [d]:

asked [a:skt], lived [livd], counted ['kauntid], decided [di'saidid].
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3anoMHUTE HauoOoJjee pacipoCTpaHCHHBIC 00CTOSTENLCTBA BPCMCHHU,
yrnoTpebisiemble ¢ Tiarosiamu B Past Simple: yesterday — Buepa; at that time —
B T0 BpeMms; the day before yesterday — nmo3asuepa,; last week (month, year) —
Ha TPOILION HeJene (B MPOIJIOM MecsIle, Toay); two days ago — 1Ba JIHS TOMY
Ha3ajl.

I'marox to be B mpoieieM IpocToM BpeMEHH MTPUHUMAET GopMy was,
€CJIM mmogJieKamee CTOUT B €CAMHCTBCHHOM YHUCJIC, U WEI€ — BO MHOXKCCTBCHHOM
gucie. We were friends at school. | was late for the lecture.

Exercises

1. Make up interrogative and negative forms.

Example: | mixed two volumes in the usual proportion. Did | mix two
volumes in the usual proportion? | did not mix two volumes in the usual
proportion.

1. I liked to play football when | was a boy. 2. They lived near the metro
3 years ago. 3. You went to the cinema 2 months ago. 4. She combined these
elements in the equal proportion two days ago.

2. Make the correct form of the verb «to bey (Present Simple, Past Simple).

1.1 ... astudent of the mechanical faculty three years ago. 2. Heat ... not
matter but a form of energy. 3. We ... friends at college. 4. | ... 18.
5. ... you at the concert yesterday?

3.Put the verbs in initial form:

spoke, was, did, went, gave, took, wrote, had, knew, read.

4. Rewrite the text in the past tence.

He gets up at seven o’clock. He washes his face, cleans his teeth and
combs. He goes to the kitchen and has his breakfast. For breakfast he has a cup
of coffee and cheese. When the breakfast is over, he goes to the office. He takes
a bus to get to his work. At the office he works till two o’clock. At two o’clock
he has dinner. He finishes his work at seven o’clock in the evening. He decides
to walk a little after his working day. He returns home at nine. He doesn’t want
to have supper, he only drinks tea. Suddenly he remembers that he has to phone
to his friend. He dials the number but nobody answers. His friend is not
at home. He goes to his room and decides to watch TV. When the TV programe
Is over, he sleeps.
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5. Open the brackets using verbs in Present Simple or Past Simple.

1. They (to be) in London last month. 2. Who of your friend (to speak)
English? 3. How many lessons you (to have) every day? 4. | (not to be) at home
yesterday, | (to go) for a walk. 5. He usually (to sleep) well. But last night he
(to sleep) bad. 6. Your sister (to be) a doctor? — Yes, she (to become) a doctor
two years ago. 7. He (not to shave) today because he (not to have) time.
8. You (to get) up early on Sunday? — Yes. But last Sunday | (to sleep) till ten.
9. When you (to leave) the meeting yesterday? 10. She (to enjoy) the film,
which we (to see) last week?

Future Simple

Bbyaymee npoctoe Bpems (Future Simple) oOpa3yercsa u3 Bcriomorareib-
Horo Tiaroja will u ocHoBHOM (hopmbI rinarona.

| will form We will form
You will form You will form
He/ She/ It will form  They will form

VYkazarenu BpeMeHH: tomorrow (3aBTpa); in a week (depe3 Hemero);
next year (depes roj) u Jip.

BomnpocurenbHas Gpopma o0pa3yeTcs myTeM MOCTAHOBKH BCIIOMOTATE b=
Horo riiarojyia Will mepen momnexanm:

— Will you form?

—Yes, | will.

OtpuraresibHas ¢opma oOpa3yeTcsl MyTeM MOCTAHOBKU OTPHUIAHHS Not
nocje BcriomorareiabHoro riarosia Will, mampumep: They will not test the gas
tomorrow.

B npuaaTouHbIX MPEAIOKCHHUIX YCIOBUS M BPEMEHH BMECTO OYIyIEro
BpPEMEHHU YMOTpeOsieTcss HacTosmiee. [IpuaaToYHbIe MPEAIOKCHHS YCIOBHS
U BpeMeHH BBojaATca corozamu: If (ecnm); after (mocme) When (korma)
till (untill) (mo cux mop); before (10, mepem) as SOON as (kak TOJIBKO).

Exercises

1. Make the sentences interrogative and negative.

Example: Elements will combine in definite proportions. Will elements
combine in definite proportions? Elements will not combine in definite proportions.
1. We will test the gas in this experiment. 2. It will burn in the air.
3. This gas will remain in the air. 4. Oxygen will support combustion. 5. It will
form saltpeter.
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2. Make up as many sentences as possible.

Oxygen combine
We support the text
It : burn in the air
will not i :
They live combustion
He read with many elements
You do

3. Put predicate in correct verb tense.

1. We (to study) Chemistry next year. 2. Oxygen (to support) live and
combustion. 3. | (to read) the chemical literature last Sunday. 4. Elements
(to combine) forming compounds. 5. Nitrogen (to be) necessary to life.
6. He (to come. home at 6 o'clock last night). 7. The students (to have.
A meeting tomorrow). 8. She (to go) to the Institute every day.

4. Open the brackets using verbs in Present Simple or Future Simple
(All actions will take place in the Future tense).

1. If the weather (to be fine), the plane (to leave) in time. 2. They
(to visit) their parents next month if they (to get) letter from them. 3. Jack
(to miss) the train if he (not to hurry). 4. When he (to feel) better, he (to invite)
us. 5. She (to finish) her work when she (to be) at the office. 6. What she
(to do) when she (to return) home? 7. | (to take) my child to the ZOO if |
(to have) time. 8. They (not to swim) if the water (to be) cold. 9. Dan (to send)
us a postcard when he (to get) to St. Petersburg. 10. I (not to go) for a walk
before my parents (to come) home.

5. Open the brackets using verbs in Present Simple wiu Future Simple.

1. If you (to take) a taxi, you (to be) there in time. 2. He says that he
(to stay) at home, until I (to ring) him up. 3. | (to give) you my answer when |
(to be) sure of my feelings. 4. | (to be) very thankful if you (to help) me.
5. 1 (not to give) you my opinion before | (to study) the matter thoroughly.
6. They say that they (not to go) skiing if the weather (to be) nasty.
7. When you (to learn) all the truth you (not to like) him any more. 8. If he
(not to like) your plan, he (to refuse) to take part in the work. 9. He says that as
soon as the film (to be) on, we (to see) it together. 10. If you (to follow) my
advice, everything (to be) all right. 11. You (to understand) me when you (to
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know) my life story. 12. He says that he (to wait) till I (to finish) my work.
13. If | (to have) an opportunity, | (to talk) to her about you. 14. | (to begin) the
work as soon as | (to find) all necessary books. 15. He says that he (to help) me
if I (to ask) him for his help.

6. Translate the sentences.

1. Ecnu TBI puenens B Hall TOpoA, Thl OCTAaHOBUIILCA y Hac. 2. Koraa
OH OCO3HA€T CBOM OLIMOKH, OH M3BHHMTCA Iepen poautessaMu. 3. S obemaro,
4YTO KaK TOJIBKO BEPHYCh JIOMOMW, M03BOHIO TeOe. 4. S o0s3aTenbHO co00ILy
Tebe, KaK TOJIbKO y3Har 4To-HHOyab HOBOE€. 5. OH rOBOPHUT, YTO KYHHT 3Ty
KHUTY, KOT/Ia y Hero OyAyT AeHbru. 6. Jlpy3bs CIIpaIIMBalOT HAC O TOM, TJI€ MBI
OCTAaHOBHUMCSI, KOTJa MpueaeM Ha rnooepexnse. 7. OH TOBOPUT, YTO HUKOI/AA HE
IIPOCTUT MEHS, €CIU Y3HAET, 4TO s TOBOPIO Hempasay. 8. Korma Mbl 3aKkOHYUM
pabdoTy, 0043aTEILHO OTAOXHEM.

Present Participle

Present Participle moxer ObITH 00pa30BaHO OT OCHOBBI IJIaroJja
IIPH ITOMOIIM OKOHYaHUs -ing. IlepeBoauTCsS Ha PYCCKUH SI3BIK MPUYACTHEM
WIH JIeCIPUYACTHEM, OKaHYMBAIONIMMCS HA —awy/-aw, -yw/-mow -uti -cs:
forming - o6pasys, obpazyrowuii; burning — cops, eopswuii; standing — cmos,
CMOoAWUIL.

Ecnmu rmaron okaHYMBaeTcs Ha HEMPOM3HOCHUMOE -8, TO TIpH
obpaszoBanuu Present Participle -e omyckaercs: smile — smiling; write — writing.

Ecnu rimaron coctout w3 OgHOTO cliora, To mpu oOpa3zoBanuu Present
Participle ynBamBaeTcs kKoHedHas coryacHas: Sit — sitting; run — running;
swim — swimming.

Present Participle yaactByer B oOpa3oBanuu BpeMeH rpymn Continious
B COUCTAaHUM CO BCIIOMOTaTeIbHBIM TarosioM to be: They are writing now.

B nmpennoxxenuun Present Participle moxeT BeICTyNaTh B (hyHKIUU:

— onpeneneHust kK cymectBurenbHoMy: | like to see smiling faces (mue
HPABUTCS BUJICTh YIIBIOAOIIHECS JIUIIA);

— 000C00JIGHHOTO OIpeIeNIeHNs, 3aMEHSIOIIETO IPUIATOYHOE OMPEIEIIH -
TenbpHOE Tpemaoxenue: The girl sitting at the table is her sister ([IeBouxka,
CHJIAIIAS 32 CTOJIOM, — €€ CECTPa);

— obcrostenscTBa: He went out smiling (Ow Beimen ynbsioascs).
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Past Participle

Past Participle — mpuyacTtre mnpormeamero BpeMEHH OT CTaHIAPTHBIX
TJIaroJIoB o0pasyeTcst myTeM mpuodaBieHus cypdukca -ed Kk OCHOBHOH (dopme
riaroJja, Hampumep: to mix (cmemmBats), mixed (CMeIIaHHBIH).

dopma Past Participle HenmpaBHIBHBIX TJIAT0JIOB 00pa3zyercs 0cOObIMU
criocobaMu UX HYXHO 3ayunBath (pmi. B): to give (maBats), given (aHHBIH).

[TpuyacTre MPOIICIIIET0 BPEMEHH COOTBETCTBYET B PYCCKOM SI3BIKE
NPUYACTUIO CTPAJAaTeIbHOTO 3aJ0ra HACTOSIIETO BpeMeHH ¢ cyddurcamu
-em, -uM W TIPONIENNIErOo BpeMeHu ¢ cypdukcamum -ux, -m. Hampumep:
Combustion supported by oxygen is very intensive (ropenue, Mmoaaep:KaHHOE
KHCJIOPOJIOM, SIBJISICTCSI OY€Hb HHTCHCUBHBIM).

[Tpuyactre mpomIeaIero BpeMEHH Y4acTByeT B 0Opa30oBaHUU BPEMEH
rpymn Perfect u crpagatensHoro 3anora: | have just got tickets to the theatre
(s TompkO yTO Kynmi Omietsl B Teatp); This article was written by my friend
(9Ta craThs ObLIa HAITMCAHA MOMM JPYTOM).

OyHKIMY TPUYACTHUS TPOLIE/IIETO BPEMEHH B MPEJIOKCHUU:

— OmpeJeNIeHus K cyliecTBUTeIbHOMY: The gases formed cannot support
life (OGpa3oBaHHBIC Ta3bl HE MOTYT TOICPKUBATH KU3HB);

— 000CO0JIEHHOTO ONpeAeNICHH s, 3aMEHSIOIIETO MPUAATOUYHOE OIPEIeITU-
TenpHOE Tpemnoxkenue: Here is the letter received from Nick (BoT mucemo,
noJrydeHHoe ot Koim).

Exercises

1. Translate the sentences containing participles.

1. The colour of the element found is red. 2. Water found in nature is a
mixture that has no colour and taste. 3. Saltpeter formed is not an element.
4. Burning in the air this gas forms CO2. 5. Supporting combustion oxygen
forms oxides that cannot be found in the earth. 6. Nitrogen combined with other
elements forms saltpeter, ammonia, etc.

2. Translate the participle.

CoemuHsisich,  OOpa3OBaHHBIM, TOps,  HAWJICHHBIA,  COCAMHCHHBIM,
JEUCTBYIOLLNN, TTOICPKAHHBIN, UMEIOLLNUN, YCTPAHSsl, OCTAIOLLUNCS, COMXKEHHBIN.

3. Make up present participle and past participle from the verbs and
translate.

To support, to combine, to form, to spread, to find, to burn.
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4. Identify which member of the sentence is the participle and translate
the sentences.

1. The gases forming the atmosphere support life. 2. Living in Kazan she
will study chemistry. 3. Combining with other elements nitrogen forms nitric
compounds. 4.When mixed with oxygen hydrogen is explosive.
5. Concentrated acid is an active oxidizing agent when heated. 6. The gases
combined burned with the explosion. 7. When cooled to a very low temperature
many substances change their physical properties.

Continuous tenses

Bpemena cucrembr ContinUOUS oOpa3yroTcsi ¢ IMOMOIIBIO BCIIOMOTa-
TeJbHOTO miarona t0 De B COOTBETCTBYIOIEM BPEMCHH, JIMIE M YHCIC
u Participle | cmbiciioBoro riaroina.

Bpemena cuctembr Continuous ymoTpeOsstoTess Ui 0003HAYCHHS
JICHCTBHUS — IpOIlecca, MPOTEKAOIICTO B OTMPEICICHHBIN TEPUOI BPEMEHHU.

B Present Continuous Bpems TpOTEKaHHWsS JEHCTBHS COBIAJacT
¢ MOMeHTOM roBopenus: | am reading Nnow (s uuTaro ceiyac).

YrBepautensHas popma | Bonmpocurenbnas gpopma | OtpunarensHas Gopma
I am Am | | am
am He He He
is She is Is She formin She is not
are + Present | It forming It ) 91 forming
Ving We We ' We
You are Are  You You are
They They They
I | |
He was Was He He was
Was She She formi She
were + | Past It forming It ’)ormmg It ?grtmin
Ving We We ' We g
You were Were You You were
They They They
I | |
He He He
. She She . She .
WULS [ Fuwre |1t will be forming | Will It forming [y M nt
g We We ' We g
You You You
They They They

B Past u Future Continuous oTpe3ok BpeMEHH, B TEUCHHE KOTOPOTO
POTEKAET JAeHCcTBUE, 0003HAYCH:
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— TOYHBIM yKa3aHueM BpeMenu. | was writing a letter at 8 o’clock
yesterday (s mucan muceMo B 8 yacoB Buepa Beuepom). At 9 o’clock a.m. I'll be
working at this experiment (8 9 yacoB yrpa s Oyay paboTaTh HaJa 3THM
IKCTIEPUMEHTOM);

— npyrum aeiicrBueM: She was working at her experiment when | phoned
her (Ona pabortana Hajx SKCIIEpPUMEHTOM, Korjga s mo3Bonmi). She will be
planting roses tomorrow when he comes (Ona Oymer caxarb po3bl 3aBTpa,
KOT/1a OH TPHIET.)

Exercises

1. Conjugate the verbs:

B Past Continuous: to study, to read, to form, to occur.
B Future Continuous: to call, to have, to find, to live.

2. Ask your partner what he/she has been doing at different times.

Example: — | wonder what you were doing at that time yesterday? —
| was reading a book.

When you phoned; at 10 a.m. tomorrow; last night from 5to 8; at 9 p.m,;
at 3 o’clock.

3. Identify tense form.

Will be collecting; was supporting; are visiting; is burning; am opening;
are building.

4. Express surprise and your partner again.

Example: — I’m testing this gas now.

— Really? Are you testing this gas now?

I’m studying English now; | was heating this solution when you came;
He will be mixing these substances at 9 a.m. tomorrow.

5. Express disagreement with your partner.

Example: — Are you discussing this problem?

— Nothing of the kind (Huuero momo6Horo). I'm not discussing this
problem.

1. Is your friend heating the mixture now? 2. Will she be weighting this
product at 9 a.m. tomorrow? 3. Were they applying the new method when you
came yesterday?
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Perfect tenses

Present Perfect ymorpeOnsieTcs s BBIPRKCHUS 3aKOHYHMBILIETOCS
nerctBus. Bpemsi coBeplieHus! €ro yKas3blBaeTCsl HEONPEACICHHO, a pe3yIbTaT
JICUCTBHUSI HAJIMIO B HACTOSIIIMA MOMEHT. B ToM ciywdae, korga BpeMms
COBEPIIICHHUS ICHCTBHSI B MPOIILJIOM YKa3bIBAC€TCS OIMPEACIICHHO, YITOTPeOseTcs
Past Simple. Present Perfect mepeBoauTcs Ha pPYCCKHE SI3BIK OOBIYHO
NpOILICAIIAM BpEMEHEM coBepiieHHoro Buuma. Present Perfect wacro
yHOTPEOIISIeTCsl ¢ HApEYUsIMU HEONPEEIICHHOTO BPEMEHH, KOTOPbIE CTaBATCS
MEXy BCIOMOTAaTEIbHBIM TIJIArojoM M NpPUYACTHEM MPOIISAIIEr0 BPEMEHH
CIpSIra€MOro riaroja.

HaunGonee gacto ymorpebisemMple Hapednsi HEONPEICICHHOTO BPEMEHH:
ever (korma-nu0o); never (Hukorma); just (tosbko-uro); already (yxe); not yet
(emre He).

Present Perfect oOpa3yeTrcst mpH MOMOIIM BCIOMOTATEILHOTO TJiarojia
tohave B HacrosiieM BPEMEHH CMBICJIOBOTO TJlarojia W MPUYACTHS
npomieamero sBpemenu: | (we, you, they) have weighed the product. He (she, it)
has weighed the product.

BomnpocurensHas ¢opma oOpa3zyeTcss NmyTeM IOCTaHOBKH BCIOMOTra-
TenbpHOrO raroja to have nmepen momtexamum: Have we weighed the product?
Has she weighed the product?

OtpuiiatenbHas popma oOpa3yeTcsi MyTeM MOCTAaHOBKU OTpHUIlaHUsS NOt
mocJie BcrnoMoratenbHoro riarona: | have not weighed the product. She has not
weighed the product.

YT1BepautensHas hopma Bomnpocutensnas ¢popma OTtpunarenbHas popma
I have formed have I formed | have not formed
You have have You You have not
He has has He He has not
She It She It She It
We have have We We have not
You You You
They They They
Exersises

1. Ask your partner and translate into Russian.

Example: — The molecules of this gas have already reached the organs
of smell. Really?
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— Have the molecules of this gas have already reached the organs of
smell?

1. We have seen the motion of molecules under the strongest microscope.
2. They have used the Periodic Table by D.I. Mendeleev. 3. She has used many
experimental results. 4. He has felt the odor of ammonia at a distance.

2. Tell you have not done that. Translate the sentences into Russian.

Example: — My friend has seen this concert over TV.

— As for me, | have not seen this concert.

1. My friends have made some mistakes in their work. 2. He has
explained these facts according to the atomic-molecular theory. 3. You have
done much of your work. 4. They have used calorimeter to measure the amount
of heat produced.

3. Translate into English.

1. MBIl TOJMBKO YTO pa3jOXKWIM 3TO CIIOXKHOE BewlecTBo. 2. B sToM
Mecsle s IPOBE HECKOJIbKO 3KcepuMeHTOB. 3. OOpa3zoBaHHas CMECh Cropena.
4. B pe3ynbTaTe 3KCIEPUMEHTa JBa 00bEMa OCTAIUCh HECOCAMHEHHBIMH.
5. 51 yxe pa3genns cMech Ha €€ COCTaBIISIIOIINE.

Past Perfect Tense

The Past Perfect Tense (mporeziiee coBepiIeHHOE BpEMs) BbIpakaeT
npole/iee JCUCTBUE, MPEANICCTBOBABIICE KAKOMY-TO  OIPEISICHHOMY
MOMEHTY B MPOIIUIOM WJIM 3aBEPIIUBIICECS 10 JPYroro JCHCTBUS B MPOILIOM.
Past Perfect ynoTpe0uisieTcst B ClIEIYIOMUX CIydasiX.

1. JIsst BeIpakeHUsI MPOIIEAIIEIO IEUCTBUS, KOTOPOE YK€ COBEPIIUIIOCH
70 ONpeIeNIEHHOI0 MOMEHTa B MPONUIOM. JTOT MOMEHT MOXKET ObITh YKa3aH
oOcTosTenbcTBOM Bpemenu: by 5 o'clock (k mstu wacam), by Saturday
(k cyo0oTe), by that time (x Tomy Bpemenu), by the end of the year (x xoHiy
roga). She had left by the 1st of June (ona yexana (erme) g0 mepBOro HIOHS).
| had cleaned the apartment by 5 o’clock (k nsiTu yacam s1 yOpasia KBapTupy).

2. Jlnst BBIpaKEHUSI MPOIIEIICTO ACUCTBUS, KOTOPOE YXKE 3aBEpIIMIOCH
10 Ipyroro, 6oee MO3JHETO MPOIIEANIETO ASUCTBUS, BEIPAXKEHHOTO TI1arojioM
B Past Simple. B takux ciyuasix Past Perfect ynmorpeGusieTcs rimaBHbIM 00pa3om
B CJIOXKHOIIOJYMHEHHBIX Mpeuiokenusx. They had already gone when | arrived
(OHu yKe yIUIH, KOT/1a s IOSIBHJICS).
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Past Perfect wacto ymnorpeOnsercs B NPUAATOYHBIX MPEUIOKECHUSIX
¢ coro3amu: after (mocie Toro kak), before (mpesxae ueM, 10 TOro Kak).

Past Perfect oOpa3yercss myTeM codeTaHHsi BCIIOMOTaTEIBHOTO IJIaroJja
to have B Past Simple u Participle Il 3HamMeHaTeILHOTO TIAaroJa.

YTBepautenbHas hopma OtpunarenpHas hopma BonpocutenbHas dhopma

I, we I Had I worked (done) ?

You had done You had not worked | Had you worked (done)?

He, she, it had worked He, she | had not done Had he (she, it) worked?

They It, they Had they worked (done)?
Exersises

1. Open brackets, using verb in Past Perfect. Make the following
sentences negative and interrogative.

1. My father (to visit) London before, and so the city was not new to him.
2. When we came the plane (to take off). 3. | went to sleep as soon as the show
(to finish). 4. When they came home mother (to do) everything about the house.
5. I went to see the sights after | (to buy) a map of Moscow. 6. Karen didn’t
want to come to the cinema with us because she already (to see) this film.
7. We knew our itinerary only after the leader of the group (to tell) us. 8. After |
(to spend) all the money | turned to my father. 9. She understood the letter after
she (to read) it a second time. 10. We (to keep) waiting until we lost patience.

2. Open brackets, using verb in Past Simple or ¢ Past Perfect.

1. When the police (to arrive), the car (to go). 2. When she (to get) to the
shop, it (to close). 3. The train (to leave) when he (to come) to the station.
4. We (to eat) everything by the time he (to arrive) at the party. 5. | (to know)
that he (not to learn) the poem. 6. He (to take) the decision before | (to come).
7. Nick (to return) from office by seven o’clock. 8. I (to think) that my parents
already (to return). 9. It (to be) the second time she (to make) that mistake.
10. He (to be sure) that we (not to recognize) him. 11. The car (to go) when |
(to look) into the street. 12. You (to find) your key which you (to lose) before?
13. Meg (to say) that she (to be) in this city. 14. The doctor (to arrive) when we
already (to help) him. 15. He (to study) guitar for two years when he (to be)
a teenager.
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The Future Perfect Tense

The Future Perfect Tense (Oynyiee nepdekTHOE BpeMs) ynoTpeOseTcs
ISl BRIpaKEHHS OYYIIEro NeHCTBUS, KOTOPOE 3aKOHUUTCS JI0 OMPEICICHHOTO
MOMEHTa B OyaymemM. MOMEHT B OyAyIieM, 0 KOTOPOrO 3aKOHYHUTCS
JIEMCTBUE, MOYKET OBITh BBIPAXKEH:

— 00CTOATEILCTBOM BpeMeHHu ¢ mpesiorom by: by five o'clock (k msTu
gacam), by the end of the year (x xoniy roma). By the end of the week we’ll
have finished this work (K koHIty Heaenu Mbl 3aKOHUHM 3Ty paboTy);

— IpyruM  OynymMm — JeWCTBUEM, BbIpaKeHHBIM Present  Simple
B MPUJATOYHOM TPEUIOKCHUU BPEMEHM W YCJIOBHS C TAaKMMH COKO3aMH,
kak before (mo Toro xak), when (xorma). When we meet next time, I’ll have
read this book (Korma MbI BcTpeTHMCS B CICAYIOUIMEA pa3, s y)Ke MPOUYUTAFO
9Ty KHUTY).

Future Perfect oOpa3syeTcst mpu MOMOIIM BCIIOMOTATEIBHOTO IJIaroa
to have B Future Simple u Participle II 3namenatensHoro riarosa: shall/will
have + worked.

YTBepautenbHas Gpopma OtpunarensHas popma Bonpocurenbnas dhopma

I, we will have I, we will not Shall (will) 1 (we) have

He, she, it worked He, she, it, have worked ?

you, they you, they worked Will he (she, it, you, they)
have worked ?

Exersises

1. Open brackets, using verb in Future Perfect. Make the following
sentences negative and interrogative.

1. I (to do) it by that time. 2. He (to write) a letter by the time she comes.
3. We (to build) a new house by the end of the year. 4. Mother (to cook) dinner
when we come home. 5. You (to do) your homework by seven o’clock. 6. They
(to arrive) by the evening. 7. She (to come) by five o’clock. 8. I (to look)
by this time through all magazines.

2. Open brackets, using verb in Future Simple, Future Continuous,
Future Perfect.

1. He (to write) a letter at seven 0’clock tomorrow. 2. Where she (to go)
to buy a new dress? 3. What country he (to visit) by the next year?
4. Our family (to have) dinner at half past four. 5. What time he (to come) this
evening? — He (to come) by seven o’clock. 6. I (to meet) you at the station at
nine o’clock tomorrow. My train already (to arrive) by that time. 7. What you
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(to buy) him for his birthday? 8. When you (to finish) the University?
9. My sister and | (to do) washing-up by the time mother comes. 10. | (to go)
to the cinema with you tomorrow.

3. Translate the sentences using verb in Future Perfect.

1. OHu He mepeBeNyT 3Ty CTaThlO JI0 Tpex vacoB. 2. OHa caenaer 3Ty
paboty 1o koHma Mmecsma. 3. Ilouemy TBOW Apyr HE HaNMIIET CTaThIO O
Beuepa? 4. Tol 3aKOHUHUIITL YATATH 3Ty KHUTY 70 3aBTpa? 5. COymercs 11 Moe
»enanue 10 HoBoro roga? 6. OHu yxe yuayT kK Tomy BpemeHu. 7. [Touemy ona
HE HauyHEeT paldoTaTh N0 JEBITH yTpa? 8. DTa Tenenepenadya 3aKOHUUTCS
K yeTbipeM yacam? 9. Yuurenb npoBepuUT Bce TEKCTHI 10 3aBTpa. 10. K sTomy
BpEMEHU JieTu yxe yoepyT B komHare? 11. Bce Typuctbl cobepyTcs y oTens
K mectu yacam? 12. Hukto He mpuzaer croma no konua aHs. 13. Tenerpamma
NpUIET, KOorjga Bel HE Oynere xaaTh ee. 14. Mou poauTenu mpuayT AOMOM
K ceMHU yacaMm Beuepa. S caenaro ypokd K 3ToMy BpemeHHu. 15. On obGemran
HaIMcaTh JOKIaa 10 JECATH Beuepa.

The Passive Voice

B aHrmiickom s3bIK€, KaK U B PYCCKOM, CYIIECTBYET JBa 3aj0ra
riaroja: aedcTBuTenbHbIi (the Active Voice) u crpanatenshbii (the Passive
Voice). CtpanaTebHBIN yHOTPEOIAETCS B aHIIMMCKOM SI3bIKE TaK K€ YacTo,
KaK U JICUCTBUTEIILHBIN.

Ecnu nonanexaiee siBisieTcss ACHCTBYIOIIMM JIMIIOM, Mbl UMEEM JIEJIO
¢ neiictBurenbHbIM 3amorom: My friend wrote a book (moi apyr wammcan
KHHUTY).

Ecnu moanexainee He SBIAETCA JICUCTBYIOIIUM JIUIIOM, a JCHUCTBUE
HaIpaBJIeHO Ha MOJJIeXalllee, TO B ’TOM CIy4yae NMpeasioKeHHe yrnoTpeosieTcs
B cTpajatesibHOM 3ajore: The book was written by my friend (xuura Obuia
HalKUCcaHa MOUM JIPYTOM).

Ecim ykazaHo, keM poH3BeICHO JICHCTBHE, TO YIOTpeOsieTcs mpeior by.

CrpanarenbHblid 3a70r 00pa3yeTcsi MpU TMOMOIIM BCIOMOTATEIbHOTO
rimaroyia t0 De B COOTBETCTBYyMOIIEM BpEMEHH, JIMIIC, YUCIIC U TMPUYACTHS
MPOIIIEIIETO BPEMEHHU CMBICJIOBOTO TJIaroJia.

MBI uMeeM TrpaMMaTHYECKYyI0 KOHCTPYKIIUMIO, COCTOSIIYIO H3 JBYX
IJIaroJioB.

[TepBoIii TIAroa — BCIOMOTaTeNbHBIM, onHAa U3 (opm riaroja to be.
OH nmoMoraer oOpa3oBaTh JaHHYI TpamMMaTtudeckyro Qopmy. ['maron
MOKa3bIBAET, KOT/a MPOUCXOJIUT JEHCTBHE, OH OIpeeseT TpaMMaTHYECKOe
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BpEeMs BCEro MPEIIOKEHus, T. €. eciu riaroi to be crour B Present Simple, To
U BCE IPEIJIOKEHHE CTOUT B O3TOM BpeMmeHu. Ha pycckuid A3bIK
BCIIOMOTATEIbHBIN TJIaroja HE IEPEBOAUTCH.

BTopoii riaron — cMbICIOBOM, OH yroTpeossieTcs B 3-it ¢popme riarona,
3TO COOTBETCTBYET MPUYACTHIO MPOUIEANIETO BpeMeHU. OH HE MEHSIETCS, HECET
CMBICJI, IO3TOMY TIEPEBOJUTCHL.

The Passive Voice

Simple Continuous Perfect
Oo6pazyercs Oo6pa3zyercst Oo6pazoBanu

am am

. . : have

is formed is being formed has been formed
Present |are are

(06brHO, BeerTa, (ceituac, Bce ere) (yxe)

KayKJIbIii JIEHD) ! m y

beut o6pa3oBan O6pazoBanu O6pazoBanu

was was , had been formed

formed being formed

were were
Past

(Buepa, Koraa-To

B IpoILTOM) (xorna st mpuren) (K TOMy MOMEHTY, yK€)

Ob6pa3zyror

E}_/z[eT obpa3oBaH Vrorpe6msercs hopma will have been

Future | will be formed ; formed
Future Simple
(3aBTpa) (x Tomy
MOMEHTY)
be be being have been

[Ipu oOpa3oBaHMM BOMPOCHUTEIBHON (POPMBI CTpaJaTEIBLHOTO 3ajora
BCIIOMOTATEJIbHBIN IJ1aroj CTABUTCS TEPe] MO IICHKAIUM:

Is this metal heated? (sTtor Mertamn wHarpesaercs?); will this metal
be heated? (atror meramn Oymer Harper?); has this metal been heated?
(3ot MeTan Harpenu?); when was this metal heated? (korma ObuT Harper 3ToT
MeTan?).

IIpu oOpazoBanuu OTpULATENBHOW (HOPMBI CTpaJaTEIBLHOrO 3ayora
yacTuIa NOt CTaBUTCSA MOCJE BCIIOMOTraTEIbHOIO IJ1aroia:

This metal is not heated; this metal will not be heated; this metal has not
been heated.

OOpa3oBaHue BOMPOCHUTENBLHON U OTpHUIATENIbHOM (OpM MOKa3aHO
Ha puUMepe BpeMeH rpymmbl Simple.
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Simple tenses

Affirmative

Interrogative form

Negative form

Present | The heat is produced

by combustion of coal

Is the heat produced
by combustion of
coal?

The heat is not produced by
combustion of coal

Compounds are found

Are compounds found

Compounds are not found in

produced by
combustion of coal

by combustion of
coal?

in nature in nature? nature

Future | The heat will be Will the heat be The heat will not be produced
produced by produced by by combustion of coal
combustion of coal combustion of coal?
Compounds will be Will compounds be Compounds will not be found
found in nature found in nature? in nature

Past The heat was Was the heat produced | The heat was not produced by

combustion of coal

Compounds were
found in nature

Were compounds
found in nature?

Compounds were not found in
nature

C MopmanpHBIMHU TIarojiamm Mmust, can, may, should to, have to, be to,
naccuBHas (opma oOpasyercs ¢ TOMOIIbIO TUaroja t0 be 0e3 wyacTHIbI
to u Past Participle (Participle I1) ocHoBHOTO 1aroia.

This experiment must be finished today.

Gases can be collected and weighed by this apparatus.

Exersises

1. Read and make up the sentences in passive voice.

1. This grammar rule is being discussed at the lesson today. 2. Only
English must be spoken in our lab. 3. What specialists are trained in the Kazan
Chemical Technological University? 4. The first Russian University was
founded in 1755. 5. Equal volumes will be mixed.

2. Make up sentences according the sample and translate into Russian.

Example: Heat is produced by chemical reaction.
Liquids will be mixed by a mixer.
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Liquids chemical reaction
Heat combustion
Compound is i combination of
mixed .
Water are roduced b nitrogen and
L . u
Carbon dioxide will be P ] y oxygen
. called in )
Diamonds was a mixer
. found
Graphite were ores
Oxides nature
Metals industry

3. Choose correct grammar verb form. Make up the sentences negative
and interrogative.

1. Ammonia (forms, is formed) by chemical of nitrogen and hydrogen.
2. These gases (are formed, form) the gas ammonia. 3. The text 4 (translated,
will be translated) by students tomorrow. 4. Two volumes will (mix, be mixed)
in the usual proportion. 5. We will (mix, be mixed) oxygen and hydrogen in the
in the proportion of 1:2 at the next lesson. 6. Heat (produces, is produced) when
elements (combine, are combined) chemically.

4. Make up sentences in passive voice.

1. The students heated this mixture in lab yesterday. 2. We mix various
volumes and form water. 3. They will take these volumes in equal proportions.
4. They cannot produce ammonia in a liquid form. 5. She is examining the solid
mass under the microscope. 6. My friend has heated the mixture in a test-tube.

5. Translate the sentences into English using passive voice.

1. Dra mpobnema obcyxmaercsa ceiuac Ha KoHdpepeHuuu. 2. Terio
BBIZICISIETCST TIpU TopeHuu yrisa. 3. Boma Oyaer oOpa3oBaHa B pe3ynibTaTe
XUMHYECKOTO COEIMHEHUs BOAOpoja W Kuciopona. 4. MoxeT MOTyduThCs
B3pbIB, KOTJ]a 3TH Tra3bl COCAUHSIOTCS XUMHUYECKU. S. Ecnu sneMeHThl ObLn
COEIMHEHBI XMMUYECKH, OJTYYHIOCH CII0KHOE BEIIECTBO.

6. Choose the row that contains only passive voice verbs.

a) is combined, can be mixed, will produce; found,;
b) are formed; will be found; is equal; can not form;
c) cannot be produced; is found; are formed; will be combined.
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Samples of module tests
Module test 1

1. Choose the correct form of the verb to be in Present, Past or Future.

1. My mother ... an engineer.

a) is; b) was; c) am.

2. My aunt ... at the cinema yesterday.
a) was; b) were; C) are.

3. ... your chief at work tomorrow?

a) was; b) is; c) will be.

4. We ... at home tomorrow.

a) will be; b) will are; c¢) are.

5. Where ... the cat?

a) is; b) are; C) was.

6. They ... not in Kazan now.

a) were; b) are; c) is.

7. Yesterday they ... at work.

a) were; b) are; c) is.

8. ... you busy or free now?

a) are; b) is; c) will be.

9. The first class next Monday ... English.
a) is; b) will be;  c¢) are.

10. There ... an interesting film on TV tonight.
a) is; b) was; c) am.

2. Choose the correct form of the verb to have 6 Present, Past, Future
Simple.

1. They... no English magazines

a) have; b) will have; ¢) had.

2. Miss Brown ... no family of her own.

a) will have; b) has; c) have.

3. ... your child many toys?

a) have; b) had; C) has.

4. ... the Smiths a garden?

a) have; b) has; c) will have.
5. When little Ann was a child she ... many dolls.
a) had; b) will have; C) has.

6. They ... an English class yesterday.
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a) will have; b) had; ¢) has.
7. The students ... a seminar tomorrow.

a) will have; b) have; C) has.
8. Next year their parents ... a house of their own.
a) had; b) will have; C) has.

9. We usually ... a break at this time.

a) will have; b) have; c) had.

10. Although he ... his own car, he often uses buses.
a) had; b) have; c) has.

3. Make up verb to be in construction.

1. There ... a way out of the situation. 2. ... there any problems with

your car yesterday? 3. There ... many guests tomorrow 4. There ... nobody in
the room now. 5. ... there any information for me when I was absent? 6. There
... not any fields of science to explore in future. 7. There ... some plans to do
the work last year. 8. ... there a meeting yesterday? 9. There ... a book to return
at the library. 10. ... there students in the classroom?

4. Choose the correct form of adjective.

1. Happiness is ...than money.

a) important; b) more important;  ¢) the most important.
2. This coat is ... of all.

a) an expensive; b) a less expensive; c) the least expensive.
3. That painting is ... than the one in your living room.

a) impressive; b) less impressive;  c) the least impressive.
4. A snail is ... than a tortoise.
a) slower; b) more slow; c) the slowest.

5. This room is not so ... as that one on the first floor.

a) comfortable;  b) more comfortable; c) the most comfortable.
6. Money is not so ... as health.

a) important; b) more important;  ¢) the most important.
7. Susan is ...person in the whole band.

a) awonderful;  b) a more wonderful; c) the most wonderful.

5. Make the adjectives with modal verbs.
1. The younger you are, the ... (easy) it is to learn. 2. Of the three girls,

this one is the ... (pretty). 3. Which instrument makes ... (beautiful) music in
the world? 4. China has got ... (large) population in the world. 5. Betty is ...
(hard-working) than Jane. 6. The weather was not very good yesterday,
but it's ... (good) today.
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Module test 2

1. Complete the sentences with modal verbs.

1. You ... talk to your children about their future. 2. You ... see the field
through this window. 3. You ... follow instructions before taking medicines.
4. Sandra ... speak two languages. 5. Tom ... come and help you tomorrow
if you like. 6. You ... attend this museum from 9 till 17 o’clock every day.

2. Make the correct sequence.

1. Must, things, asking, you, not, my, without, borrow. 2. All, windows,
the, in, we, must, wash, house. 3. We, answer, question, the, had to, all.
4. He, get up, on, if, wants, the, to, bus, must, early, Monday, he, catch.

3. Choose the correct word order.

1. a) Does Sandra always get up early in the morning?
b) Does Sandra get up early always in the morning?
c) Does Sandra get up always in the morning early?
d) Does Sandra get up always early in the morning?
2. a) How much did cost it for the return ticket?
b) How much for the return ticket did it cost?
¢) How much did it cost for the return ticket?
d) How did much it cost for the return ticket?
3. @) She not will come home early.
b) She will come not home early.
c) She won't come home early.
d) Not she will come home early

4. Make verb in correct form.

1. He often ... (phone) his mother in London. 2. We ... (not have)
a holiday yesterday. 3. I’'m afraid they ... (not wait) for us tomorrow.

5. Choose the correct answer.

1. My mother ... a bad headache.

a) have got; b) am; ¢) has got.
2. We ... a car, but we are going to buy it.
a) don’t have; b)aren’t have; c) hasn’t.
3. My parents ... in Greece last year.

a) were; b) was; C) are.
4. They ... (write) this story last week.
a) wrote; b) write; C) written.
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5.You ... in Paris tomorrow evening.

a) will arrive;  b) shall arrive; c) arrives.
6. ... you buy a new house next year?

a) shall; b) do; c) will.

Module test 3

1. Make the words in correct word order.

1. What; doing; the girl; is; now? 2. moment; we; flying; the; over; are;
desert; At; the. 3. was; I; sitting; when; in; I; the; heard; garden; a noise. 4. you;
Were; for; me; waiting; o’clock; at; six; yesterday? 5. They; be; will; sitting; in;
train; the; this, tomorrow; time. 6. will: He; be; sleeping; you; when; come;
tonight; back.

2. Make verb in correct form.

1. Listen! Somebody ... (sing) a lovely song. 2. Where are our children? —
They ... (play) in the yard. 3. When you rang me yesterday, | ... (have) a bath.
4. When | arrived, Tom ... (lie) on the sofa. 5. Don’t phone Jim from 5to 6 —he ...
(have) English. 6. He ... (not sleep) when you come back tonight.

3. Choose the right answer.

1. Take your umbrella. It ... cats and dogs.
a) are raining; b) rains; c) is raining.

2. Can you phone a bit later? Jane ... a bath.
a) is having; b) has; ¢) having.

3. I saw a light in your window as I ... by.

a) passed,; b) was passing; C) were passing.
4. While he ... for her call, somebody knocked the door.
a) were called;  b) was calling; c) called.

5. — Let’s meet at the station at 5 o’clock.
—OK. | ... for you there.
a) will wait; b) will be waiting; c) will have waited.
6. If you arrive at 8 o’clock, they ... the meal.
a) will still be cooking; b) will cook; c) will have cooked.

Module test 4

1. Choose the correct form of verb.

1. My friend ... me to solve this problem yet
a) have helped; b) haven’t helped; c) hasn’t helped.
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.| ... already ... my dinner.
a) have ... had; b) has ... had; ¢) was ... had.
3. She ... just ... a box of chocolates.
a) have ... opened; b) has ... opened; ¢) haven’t ... opened.
4. He ... a difficult article from English into Russian.
a) has translated; b) have translated; c) was translated.
5. Who ... this book?
a) have written; b) write; c¢) has written.
6. The teacher ... us nothing about it.
a) has told; b) have told; c¢) haven’t told.
7. We ... two English classes today.
a) has had; b) have had; c) are had.
8. What’s the matter? Why ... he ...?
a) have ... topped; b) were ... stopped; c) has ... stopped.
9. My cousin is looking for a new job, but he ... it yet.
a) haven’t been found; b) hasn’t been found; c) hasn’t found.
10. How long ... you ... ill?
a) have ... been; b) has ... been; c¢) was ... been.
11. ... they ... the electric bill this month?
a) Has ... paid; b) Have ... paid; ¢) Was ... paid.
12. Jay ... never ... abroad.
a) have ... travelled; b) has ... travelled; c) was ... travelling.
13. Helen speaks French so well because she ... in France.
a) has lived; b) lived; ¢) will live.
14. The weather ... ... , and we can go for a walk.
a) will change; b) has changed; c¢) was changed.
15. ... you ever ... your holidays in the Crimea?
a) Has ... spent; b) Have ... spent; c) Do ... spent.
16. The laboratory ... recently.
a) has been equipped; b) have been equipped; c¢) will be equipped.
17. The rate of the reaction ... with the help of catalyst.
a) have been changed; b) are not changed; c¢) has been changed.
18. He ... from the cinema by 5 o’clock.
a) have returned; b) will return; ¢) had returned.
19. By two o’clock the teacher ... all the students.
a) were examining; b) had examined; c) is examining.
20. By the time you come to my place I ... the article.
a) will have translated; b) will be translating; c) will be translated.
2. Make up the right order.
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1. 1, been, to, have, never, Washington. 2. bought, car, my, has, a, my,
friend, new. 3. an, for, years, he, been, engineer, two, has. 4. have, known,1990,
we, since, him. 5. how long, worked, this, have, you, at, plant. 6. test, driving,
his, passed, already, has, friend, my. 7. Friday, since, I, haven’t, last, seen, him.
8. you, been, New York, have, to, ever. 9. seen, has, manager, who, the.
10. already, passed, have, exams, we, our.

3. Insert missing word.

1. My father went to Spain two days ... . 2. | have been studying English
... five years. 3. She hasn’t finished her work ... . 4. He has been in Madrid ...
ten years. 5. | have worn contact lenses ... five years. 6. They have been here
... last Monday. 7. I haven’t seen my friend ... a week. 8. She has ... finished
her test paper.

4. Choose some or any.

1. There aren’t ... tomatoes in the fridge. 2. There are ... children in the
park. 3. There isn’t ... Coke in the cupboard. 4. Are there ... books on the table.
5. There is ... orange juice in the glass. 6. I’d like ... water, please. 7. Have you
... pencils? 8. He didn’t give me ... money. 9. Only ... students came in time.
10. At this time we usually have... food.

5. Make up sentences.

1. good, you, some, I, have, news, for. 2. milk, want, any, do, you?
3. apples, got, any, I, haven’t. 4. you, any, would, juice, like? 5. England, he,
me, sent, some, from, postcards. 6. the, plate, some, is, cheese, there, on.
7. sugar, any, can, me, give, you?
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Cnmucoxk XUMHMYeCKHX 3JIEMEHTOB

Ac — actinium [aekt'tiniont] akTuHUH
Ag - argentum ['o:d3(o)ntom]
cepedpo

Al — aluminium amomuHui

Am — americium [,&ma'risiom]
aMepuin

Ar —argon ['a:gon] apron

As — arsenic ['a:snik] MBIIIbSIK

Al — astatine ['aesto'ti:n] acTaT

Au — aurum (gold) ['o:rom] 30510TO

B — boron ['bo:ron] 6op

Ba — barium ['beariom] Gapuii

Be — beryllium [be'riljom] Geprmmii
Bi — bismuth ['bizmo6] BrcMyT

Bk - berkelium [ ,ba:kiliom]
Oepkenuii

Br — bromine ['broumin] 6pom

C — carbon ['ka:ban] yriepon

Ca — calcium ['kaelsiom] kambImii
Cd — cadmium ['keedmiom] kaamuii
Ce — cerium ['si:riom] riepuii

Cf — californium [ keeli'fo:njom]
KaOpHUiA

Cl — chlorine ['klo:rin] xmop

Cm — cerium ['kju:riom] kropuit

Co — cobalt [ka'bo:1t] kobabT

Cr — chromium ['’kroumjom] xpom
Cs — caesium ['si:ziom] 1ie3uii

Cu — copper ['kopa] menn

Dy — dysprosium [dis'prousiom]
JACTIPO3UH

Er — erbium ['o:biom] spOuit

Es — einsteinium [ain'stamniom]
SUHIITEWH
Eu - europium [ju:'roupiom]
€BpOINUI

F — fluorine ['fluari:n] ¢rop

Fe — ferrum ['ferom] »xeme3o

Fm — fermium ['fo:miom] dhepmuii

Fr — francium ['freensiom] dpanimii

Ga — gallium ['geeliom] rammit

Gd — gadolinium [ ,geedo'Tiniom] ragoumHmuii
Ge — germanium [d30:'meiniem] repmanuii
H — hydrogen [‘haidridz(o)n] Bomopos

He — helium ['hi:ljom] remmii

Hf — hafnium ['heefniom] radmmii

Hg — hydrargyrum (mercury)
[hat'dra:dgirom] pTyThH

Ho — holmium ['holmiom] roasmuii

| —iodine ['atodi:n] oz

In — indium ['indiom] uxIUI

Ir — iriddium [a1'nidiom] upuauit

K — kalium ['keiliom] kammii

Kr — krypton ['kripto] kpunton

Ku -  kurchativium  [kurffo'toviom]
Kyp4aTOBUI

La — lanthanum ['leenBonom] nantan

Li — lithium ['hi61om] maTmii

Lr — lawrencium [lo:'rensiom] noypencuit
Lu — lutecium [1(j)u:'ti:s1om] rorermii

Md - mendelevium [,mendo'lenom]
MEH/IEJIEBUI

Mg — magnesium [, manga'ni:z] Maraui
Mn — manganese [ ,manga'ni:z] Maprasery
Mo — molybdenum [mo'libdinom] monmu6aen
N — nitrogen ['naitridgon] a3ot

Na — natrium ['neirtriom] HaTpuit

Nb — niobium [nai'oubiom] HHOOHI

Nd — neodymium [,ni:a'dimiom] Heoaum
Ne — neon ['ni:on] HEOH

Ni — nickel [nikl] Hukesb

No — nobelium [nour'beliom] HoOemmit

Np — neptunium [nep'tju:njom] HeNTyHUA

O — oxygen ['oksidzon] kucnopon
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Os — osmium ['ozmiom] ocMuiA

P — phosphorus ['fosf(o)ras] dpochop
Pa — protactinium [,proutek'tinion]
ITPOTAKTUHUI

Pb — plumbum ['plambam] cBuHeIy

Pd - palladium [pa'leidiom]
naJutaauii
Pm - promethium [pro'mi:fjom]
ITPOMETHUI
Po - polonium [po'louniom]
IIOJIOHUM

Pr — praseodymium

[ ,pre1zio'dimiom] nmpazeoaumuii

Pt — platinum ['pletinom] matuna
Pu - plutonium [plu:'sounjom]
LTy TOHU

Ra — radium ['reidjom] paauit

RD — rubidium [ru:'bidiom] pyOuauii
Re — rhenium ['ri:njom] pernii

Rh — rhodium [‘roudjom] pouii

RN —radon ['reidon] pagon

Ru — ruthentum [ru(:)'0i:niom]
pyTEeHUI
S — sulphur ['salfa] cepa

Sb — antimony ['&entimoni] cypsma
Sc — scandium ['skeendiom] ckanamiA
Se — selenium [st'li:njom] cenen

Si —silicon ['silikan] kpemHwMI

Sm — samarium [so'meartom] camapwii
Sn — stannum ['staenom] o10BO

Sr — strontium ['stronsjom] cTpoHIii
Ta— tantalum ['teentolom] TarTan

Tb — terbium ['to:biom] TepOwmii

Tc — technetium [tek'ni:siom] TexHEIHIA
Te — tellurium [te'ljusriom] Temyp
Th — thorium ['0o:r1om] Topuit

Ti — titanium [tr'temnjom] TuTaH

TI — thallium ['0zeliom] Taymmit

Tm — tullium ['taliom] Tymuit

U — uranium [ju'remjom] ypax

V — vanadium [vo'neidjom] BaHamii
W — wolfram ['wilfrom] Bonbdpam
Xe — xenon ['zenon] KCEHOH

Y — yttrium ['itriom] uTTpHii

Yb — ytterbium [1'to:bjomj] urrepOmii
Zn — zinc [zink] nyHK

Zr — zirconium [za:'kounjom]
IUPKOHUN
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CioBapb XMMHU4€CKHUX TEPMHUHOB
A

acceleration — 3amemneHue, TOpMOKEHHE
according to — B COOTBETCTBHH C...
acetic acid — ykcycHas KuclioTa
achievement — noctuxenue

acid — kuciora

airborne — HaxoAUTHCS B BO3yXeE
alcohol — cimpt

alloy — cruiaB, criiaBiATh

alumina — okuch aTFOMHUHUS

aluminium sulphate — cepHoOKuUCIIBINH ATFOMUHUT
ammonia — aMMuaK

amount — KoIM4YecTBO

analytical — ananuTudeckas XuMus
animate — >KuBOM, OpraHuIeCKUi
aqueous solution — BoHBIN pacTBOp
article — mpoaykT, BeecTBo

B

barge — 6apixa

barium — Gapuii

bauxite — amoMuHeBast pyaa
biochemist — Onoxumuk
biochemistry — onoxumust

branch — otpacine

butyl rubber — 6yTunkay4ayk

by volume — o 00bemy
by-products — mo6o4HbIE MPOIYKTHI

C

calcium chloride — xmopu KaabIus

calcium phosphate — docdar kanbrus
carbon — yriepon; yroin

catalyst — karanuszarop

cell-like — moxosxwuii Ha KiIeTKY

cellular — keTouYHBIH, KIIETOYHOTO CTPOCHUS
ceramic — KepaMHUECKUI
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charge — 3apsin

chemistry — xumus

chemical shipments — oTrpy3ka XUMH4YECKHX TOBapOB

cemistry of arsenic and phosphorous organic compounds — XuMmus
MBIIIBSIK- U (OocHOPOPraHUYCCKIX COCAMHECHUM

chemistry of nitro compounds — XxuMust HUTPOCOEIUHEHH

chimney — tpy6a

coagulant — koaryJsHT, crymiaroliee BeIecTBO

colloidal — kommongHas xumus

combustion — cropanue

common salt — moBapeHHas COJIb

composition — cocras

compulsory — o6s13aTenbHbIN

condenser — KOHACHCATOP

condition — ycioBue

confidence — yBepeHHOCTb

conjugate — coeTMHCHHBIH, COMPSKEHHBIN

corresponding — COOTBETCTBYIOIIHIA

COITOSIVe — KOPPO3UIHBIH, KUt

covalent — xoBaJICHTHBI#

crude oil — HenepepaboranHast He(hTh

crystalline — kpucramumyeckuii

current of electricity — sanexkrpuueckuii Tok

t0 cause — BBI3bIBATH

to combine — coeauHsAThCS

to consist of — cocrosTh N3

to constitute — coctaBiATh

to convert — mpeBparuars

D

decay — pacman, pa3nokeHue

demand — coipoc

dendritic — npeBOBUIHBIN, TCHIPUUCCKHUI
deoxidizing effect — packucmusromiee nericTre
derivative — mpousBoaHOE

desired — TpeOyeMbilif, skeTaeMblit
development — pa3Butue

device — npubop

diatomic — nByxaToMHBIi
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dilute — pazxwmkathb

dioxide — 1ByOKHCEH

disperse — paccenBaTh

dispose — pacmosaratb

dispose of — oTnenarbcst, H30aBUTHCS
divinyl — muBuHMI

domestic market — BHyTpeHHMIT PHIHOK
dwelling zone — xuast 3oHa

to dissolve — pacTBopsTH

to drive — pyKoBOIUTE

E

economic slowdown — 3ameIeHHBI SKOHOMHYCCKUN POCT
electrochemistry — sanekTpoxumust

electrolysis — anexTponus

electron configuration — snekTpoHHass KOHPHUTYpAIHS
electropositive — 351eKTPOIOI0KUTEILHBIN

emission — BeIACIIEHUE, PACIIPOCTPAHEHUE

emulsifier — smysbraTop

energy changes — npeobpa3zoBaHKe SHEPTUU

enforceable — o6ecrieyrBacMbIit MPUMEHEHHEM CHIIBI, OCYIIIECTBUMBIIN
ester — croxxHbId Ahup

ethanol — >TunoBEIH criupT

ethylbenzol — stun6enzon

evaporation — BelmapuBaHue

evolve — BeizenATh ( Ta3bl, TEIJIOTY)

explosive — B3pbIBYaTOE BEIIECTBO

extensively — mupoko

F

facilities — o6opynoBanue

fermentation — 6posxenue, hepMeHTaIHS

fertilizer — yno6penue

field — o6macte, oTpacian

first deputy director general — iepBbIii 3aMeCTHTE b TUPEKTOPA
fluoresce — ¢pyopecunpoBath

formula — popmyna

fossil — oxkamenenbrit

fuel — ToruBoO
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fume — map ¢ CHIIBHBIM 3ammaxom
function — pyukuus

to find — maxoaute

to fiX — 3aKkperIsTh, CBI3bIBAThH

G

gallium — ramnmii
generally — 0Ob19HO
growth — pocr, pa3BuTtue

H

hardness — TBepaoCcTh

headquarters — rimaBHoe yrnpaBiieHHE

heat—treatment — repmuueckast 00padboTKa

high density polyethylene — moim>THIeH BRICOKOTO JIaBICHHUS
hood — kpsimka, yexos

hydrated lime — ramennas u3BecTb

hydrocarbon — yriesomopon

hydrochloric acid — consinas kucinora

hydrogen chloride — xyopuz Bogopoaa

hydroxide — ruapookuch

Impurity — 3arpsi3HeHuUe, IPUMECh

in the vicinity — no6nm3ocTu

Inanimate matter — Heopranudeckuii

indices — ot index — mHIEKC

industrial chemistry — mpoMbIiiuIeHHAS XUMHSI
Inorganic chemistry — Heopranudeckass XMMUs
insoluble — HepacTBOpUMBII

insulator — uzossITOp

interest rate — mporeHTHas cTaBKa

intermediate — mpoMexKyTOUHBIN

interstellar space — Mexkx3Be3HOE IPOCTPAHCTBO
invention — n3o6perenne

isoprene rubber — u3onpeHoBBIN KaydyK
isoprene—monoOMer — u30IpeH MOHOMEP
isotope — u3oTom

to isolate — BeIIEATE
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L

latent — ckpbITHIIt

legal entity — ropuarueckoe JIuIo

light transmission — cBeTomnepenaya

linseed oil — nbHsAHOE MacIO

liquid state — sxuaxoe cocTostHIE

to lay the foundation — mo0uTH OCHOBY

to liquefy — mepexoauTh B JKHIKOE COCTOSTHHE

M

magnetic field — marauTHOE TIOJTE

manufacture — npon3BoICTBO

mater — marepus

measuring technique — usmepuTelbHas TEXHUKA
methane — meran

modern — coBpeMeHHBIH

molecule — monekyna

mortar — CTpOUTEINIbHBIN PACTBOP

mucous membrane — ciausucras 06009Ka

N

necessary — HeoOX0UMBIit

nitric acid — azorHas kucaoTa
nitrogen — a3or

nitrogen fixation — cBs3pIBaHKE a30Ta
nitrogenous — a3oTHBIN

non—metals — nemeTamibl

nuclear — smepHast

nuclear chemistry — sinepaast xumus
nucleic acid — HykyenHOBast KUCIOTa
number — 00JIbII0e KOJHIECTBO

0]
oil dehydration — o6e3BoxuBanue HeQTH
ore —pyna

output — BeIIyCK

oXide — oKkuces1, OKHUCh

to outperform — mepeBbIOTHATS

to oxidize — okUCIATh, OKCHIUPOBATH
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p
paramagnetic — mapaMarHUTHBIN

percolate — mpocaynBaThCs, MPOHUKATH CKBO3b
periodic law — neproaryecKuii 3aKOH

periodicity — meproauYHOCTD

peroxide — mepekuch

pharmaceutical chemistry — dbapmarieBTHUeckast XuMust
phosphorous — gpochopucTsiii

phosphorus — dbocdop

photocell — ¢poTosmement

photon — goton

physical chemistry — ¢pusndeckas Xumus

plaster — mrykarypka

Plaster of Paris — rurc

plastics — mmacTMacchl

POISONOUS — SAOBHTHIMH

pollutant — 3arpsi3ustormii areHT

polyatomic — MHOroaTOMHBIH

polyether — npocroit momadup

polymerization process — nporiecc moJimMepu3anuu
predecessor — mpeIecTBEHHUK

premise — mocTporKu

processing — oopaboTka

property — cBOMCTBO

propulsion — nBmxeHue Briepes

purification — ourcTka

put Up — 06X0aUTHCA

Q

quantum — moJist, 4acTh
quarter — kBapran
quicklime — HerameHHast U3BECTh

R

radio and clock faces — 1udep6aThl YaCOB M MIKAJIBI PAIHOTPHEMHUKOB
rare gases — peakKue ra3nl

raw material — ceipbe

reagent — peakTus, peareHT

reflect — orpakatn
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research — ucciemoBanue

restraint — orpannuecHue

revenue — roqoBOM JI0X0/T

row materials — ceipbe

to release — BrITyckaTh; cOpachIBaTh
to resume — npoaoKaTh

S

scandium — ckaHauii

science — Hayka

self-contained — cHaGxeHHBII BceM HEO0OXO0TUMBIM
semiconductor — morympoBOIHUK

semiconductor physics — ¢pu3nka noIynpoOBOTHUKOB
sensitive — 4yBCTBUTEILHBIN

sequence — mocJe0BaTeIbHOCTD

shaped in the same manner — moyiydeHHbIN TaKUM ke 00pa3oM
shipments — morpy3ska

silicon dioxide — nByokuch KpeMHUS

silicone resins — kpeMHHIA-OpraHUIECKHE CMOJIbI
similar — moxoOHbIH

similarity — cxomctBo, mo00ue

simple — mpocroii

single — enuHUYHBIH

single crystal — moHOKpHCTAT

solar battery — comneunas 6atapes

soldering — mpumno#

soluble — pacTBopuMBIii

solution — pactBop

Species — BU/bI, Pa3HOBHIHOCTh

sticky — munkuii, KIeHKui

strict — cTporwuii

structure — cTpykTypa, CTpOCHHUE

styrene — ctupost (peHUIITHHOI, BUHUIOCH30J1, STCHUIOCH30.1)
substance — BemecTBO

substandard — HecooTBeTCTBYOIIIME CTaHAAPTAM
sulfuric = sulphuric acid — cepnas kucnora
sulphite — cepHHCTOKHUCITBIN, CYTb(QUTHBIH

sulphur — cepa

superphosphate — cynepdocdar

synthetic rubber — cuaTeTnueckuii kayuyk
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to state — opmynupoBaTh

to strengthen — ykperuisars

to strengthen — npugaBaTh IPOYHOCTH
to subject — moxBeprarthb

to supply — mocTaBisITh, MOCTABJIATH

T

tetravalent — yeTbIpexBaICHTHBIH

textile fibres — TexcTrbHBIC BOJIOKHA

thermal expansion — TerutoBoe pacimpeHue
tide — Mopckoii mpuIMB, OTIINB

tin — ooBo

tire = tyre — mmHa, MOKpHITIIKA

to treat — oOpabaTkIBaTh, MoABEPraTh ACHCTBUIO
transistor — rpansucTop

transpiration — ucnapenue

U

unlike — paznuyHsIit

unstable — neycroiunBbIii

to undergo — moaBepraThcs YeMy-JIM00, UCIIBITHIBATD
to unite — coenuuATHCH

\/

valence group — BasieHTHas TpyIa
valency = valence — BaieHTHOCTb
vegetation — pacTUTEILHOCTD
versatile — MHOTOCTOpOHHUT, THOKHIA
vesicle — my3sipek

vinegar — ykcyc

VISCOSity — BS3KOCTh

w

waste products — oTxoasr
windmill — BeTpsinas menpHHIIA
works — 3aBoj, padpuka

wrap — 00epThIBaTh, CBOPAUYMBATH

Y

yield — komu4ecTBO PON3BEICHHOTO
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[Tpunoxenune A
YreHue XUMHYECKHUX (POPMY.JI

3nak + yuraercs: plus, and, together with, react with.

3HaK — 0003HaYaeT OJHY CBA3b WJIKM CAVMHHUIY POACTBA U HC YUTACTCA.

3nak = yuraetcs: give, form, produce.

3Hak — yuTaercs: give, pass, over, lead to.

3Hak «——> uymraercs: forms and is formed from

[udpa (BHHU3Y) moOCiIe Ha3BaHUs dJEMEHTa 0003HAYaeT YUCIO aTOMOB
B MOJICKYIIC.

LIH(bpa [epca Ha3BAHHUCM 3JICMCHTA 0003HaYaeT YnCiIo MOJICKYJIL.

[Mpumepsr: HoO, HNO3, AgNO3, C + O — CO»: C plus O two give C O
two wzu: one atom of carbon reacts with one two-atom molecule of oxygen and
produces one molecule of carbon dioxide.

2H,+02 — 2H,0: two molecules of H two plus O two give two
molecules of H two O.

Hnu: two two-atom molecules of hydrogen react with one two-atom
molecule of oxygen and produce two molecules of water.

No+3H> <—— 2NH3: N two plus three molecules of H two form and are
formed from two molecules of NH three.

Reading of an equation: Zn + H»SO4 <—— ZnSOy4 + Ho

The «plus» sign on the left of the arrow means «reacts withy»; the arrow
means «forming» or «producingy; and the «plus» sign on the right of the arrow
means «and.

So this equation is read: «One atom of zinc reacts with one molecule of
sulphiric acid producing one molecule of zinc sulphate and one molecule of
hydrogeny.
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Irregular verbs

[Tpunoxenue b

Infinitive Past Simple Past Participle IepeBon
arise arose arisen IO THUMATHCS
awake awoke awoke, awaked IPOCHIIATHCS
be was, were been OBITh
bear bore born HECTH, POXKJIATh
beat beat beaten OouTh
become became become CTaHOBUTHCS
begin began begun HAYHHATh
bend bent bent crubatpb
bind bound bound CBSA3BLIBATH
bite bit bit KycaTh
bleed bled bled KPOBOTOYHTH
blow blew blown IyTh
break broke broken JIOMAaTh
breed bred bred BBIPAIUBATh
bring brought brought IPUHOCUTH
build built built CTPOUTH
burn burned, burnt burned, burnt rOpeTh
burst burst burst B3PBIBATHCS
buy bought bought NOKYTaTh
can could - MOYb
cast cast cast Opocatb
catch caught caught JIOBUTh
choose chose chose BBIOMPATh
cling clung clung MPUITUIIATh
come came come NPUXOIUTh
cost cost cost CTOHUTH
cut cut cut pe3arhb
deal dealt dealt HMETH JIETIO C
dig dug dug KOIaTh
do did done Zenarhb
draw drew drawn TAHYTh
dream dreamt dreamt MEUTaTh
drink drank drunk TUTh
drive drove driven €XaTh, Be3TU
eat ate eaten €CTh
fall fell fallen najarh
feed fed fed KOPMUTD
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feel felt felt YYBCTBOBATh
fight fought fought cpaXkaTbCs
find found found HAXOJIUTh

fly flew flown JeTaTh

forget forgot forgotten 3a0bIBAThH
forgive forgave forgiven [POINATH
freeze froze frozen 3aMep3arh

get got got, gotten MOJIYy4YaTh

give gave given J1aBaTh

go went gone UATH

grow grew grown pacTu

hang hanged, hung hanged, hung BHCEThH, BEIIATh
have had had UMETh

hear heard heard CIIBIIIATD

hide hid hidden PSTATHCS

hit hit hit yIapsTh

hold held held JIepIKaTh

hurt hurt hurt IPUYMHATE 00JIb
keep keep keep JIEPXKATh, XPAHUTh
know knew known 3HATh

lay laid laid KJIaCTh

lead led led BECTH

learn learned, learnt learned, learnt YUUTBCS

leave left left OCTaBJIAThH

lend lent lent JIaBaTh B3aWMBI
let let let I03BOJIATh

lie lay lain JICKATh

lose lost lost TEPAThH

make made made JIeTaTh

may might - MOYb

mean meant meant 3HAYUTh

meet met met BCTPEYATh
mistake mistook mistaken ommoaThes
overcome overcame overcome pE€oa0JICBATh
pay paid paid IUIATUTh

put put put KJIACTh

read read read YHUTATh

ride rode ridden €3]IUTh BEPXOM
ring rang rung 3BOHUTH

rise rose risen BCTaBaTh

run ran run 0exaTh

say said said CKa3aTh
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See Saw seen BUJCTH

seek sought sought HCKaTh

sell sold sold IPO/IaBaTh

send sent sent MOCBIIATh

set set set CTaBUTH

shake shook shaken TPSICTH

shine shone shone CBETUTD, CUATH

shoot shot shot CTPEISTh

show showed shown ITOKAa3bIBaTh

shut shut shut 3aKpbIBATh

sing sang sung eTh

sink sank sunk OITYCKaThCs

sit sat sat CHJICTh

sleep slept slept crarthb

smell smelt smelt axXHYTh

spell spelt spelt HPOU3HOCHUTb o
OykBam

spend spent spent TPaTUTh

spread spread spread PacIpoOCTPAHATHCS

stand stood stood CTOSITh

strike struck struck ynapsiTb(csi)

swear swore sworn KJSICTBCSI

sweep swept swept TOJIMETATH

swim swam swum TTaBaTh

take took taken Opathb

teach taught taught YIHUTh

tear tore torn pBaTh

tell told told paccka3biBaTh

think thought thought JIyMaTth

throw threw thrown Opocatb

understand understood understood TIOHUMATh

wear wore worn HOCHUTDH

win won won BBIMTPHIBATh

write wrote written NICaTh
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