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MpepgncnoBue

Y4yebHoe nocobue nNpeacTaBnseT CO60M Kypc aHrMNIACKOTO A3blKa, NpegHas-
Ha4eHHbIN ANs CTYAEHTOB XMMUYECKUX (haKyNbTeTOB YHMBEpPCUTETOB. Lienb Kyp-
ca — MOArOTOBUTbL CTYAEHTOB K CAMOCTOATE/IbHOMY YTEHWIO U MEPEBOLY OpUTU-
HaNbHOI Hay4HOI NTepaTypbl N0 XMMUYECKUM CNELMA/IbHOCTSIM, a TAKXKE PasBUThb
HaBbIKW YCTHOW peyun, NpefyCMOTPeHHbIe NPOrPaMMOli MO aHTIMACKOMY A3bIKY
[N YHBEPCUTETOB.

YuebHOe Mocobume MOCTPOEHO MO MPUHLMANY KOMM/IEKCHOTO U3YUYeHNUs MHO-
CTPaHHOIO A3blKa W BK/IOYAET aCMeKTbl aHAIMTUYECKOr0 U CaMOCTOATENbHOIO
03HaKOMWTENIbHOr0 YTeHWs, rpaMMaTUKK 1 pa3roBopa.

MaTepuan paccunTaH Ha 268 y4ebHbIX YacoB. Kaxblil ypoK BKIOYAET TpU
pasfena: B NepBOM pasfefie 0TpabaTbiBAKOTCS HaBbIKM M3YYalOLLEro YTeHusi, B
HEro BKJ/IIOYEHbl OCHOBHOWM TEKCT, MPeSTEKCTOBbIE M MOCNETEKCTOBbIE DOHETU-
Yeckue, NeKCUYecKme U rpaMmaTyeckme ynpaxHeHns v 3afaHns; BO BTOPOM pas-
[iene Ha OCHOBe TEKCTa A/11 03HAKOMMTE/IbHOT0 YTeHUs 0TPabaThIBaOTCA HaBbIKU
6ecnepeBOfHOr0 NOHVMAaHUS, B HEFO BK/IHOUEHbI TPEHUPOBOYHbIE 1 TBOPYECKME
YyNpaXKHeHWs 4151 BejeHUs JUCKYCCUM NO TeMe; TPeTuiA pa3fen npejHasHayeH ans
pa3BUTWS HaBbIKOB YCTHOWM peun — cOCTaB/eHWs ANalOr0B U Pacckas3oB Ha Obl-
TOBbIE W CMeLnanbHble TEMbI.

Cuctema ynpaxHeHWiA BKIOYAET 3ajaHNA Ha KOHTPO/Ib MOHMMaHUA NPoYm-
TaHHOr0, aKTMBU3AL M0 COOTBETCTBYIOLLMX FPAMMATUYECKNX U NEKCUYECKUX SAB-
NeHuiA, anddepeHLMaLmnio TEKCTOB MO COAepXXaHuto, nepetpasmpoBaHue, onpe-
[eneHne NOrMyecknx Mbicneid, N3NOXeHHbIX B TEKCTE, MOUCK MHGopMaLum, us-
NOXeHWe COoAepXXaHWs TEKCTOB B NMPOU3BOJSIbHOW (hopMe, a Takxke B topme
pedepata, pe3toMe UM aHHOTaLWU.

YacTb MaTepmana n3naraeTcs Ha pycCckoMm siblke. ITO KacaeTcs POHETUUECKMX
N FPaMMaTNYeCKNX KOMMEHTapPUEB, a TaKXKe 3aaHni K yNpaxXHeHUsM BTOPOro pas-
fena (Section I1) Kaxaoro ypoka. ABTOpbl CHUATAIOT LiesiecoobpasHbiM (hopmynu-
poBaTb 3a7laHnsl BTOPOro pa3fena Ha pycCKOoM si3blKe, YTOObI COCPefOTOUNTb BHU-
MaHVe Ha peLLeHN OAHOM MeTOANYECKO 3ajaum. DTN YNPAKHEHNS BbINOIHAKOTCS
Ha PYCCKOM 5i3blKe 1 (JOPMYNMPOBKM 3aaHNI He [LO/KHbI CO34aBaTh JONOMHNUTENb-
Hble TPYAHOCTMU.

CucTema yNpaxXHeHUiA Mo YCTHOW peun Hanpae/eHa Ha hopMUpoBaHue y CTy-
[IEHTOB YMEHWIA, HE0OXO0AMMBIX ANS y4acTusa B 6ecefax, BbICTYNNEHWI C CO0bLLe-
HUAMM N0 BOMPOCaM, CBA3aHHbLIM CO CNELManbHOCTBIO.

B KOHLe yuebHMKa NPUBOAATCSA OTPLIBKN 13 COBPEMEHHOW 1 MCTOPUYECKON
NNTEpPaTypbl N0 XMMUK, KOTOPbIE MOTYT 6bITb MUCMONb30BaHbI A1 NEPEBOAA, aH-
HOTUPOBaHWS, pPeiepupoBaHuns 1 ANCKYCCUiA, a Takxxe pasgen #WMiscellaneous
Grammar”, ¢ ynpaxxHeHMAMU, BK/TIOYAKOLW MMM OCHOBHbIE rpaMMaTUyeckue Tpya-
HOCTU, W psaf NPUIOXKEHWIA CNPaBOYHOrO XapakTepa.

ABTOpbI
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Part One

THE PREDICATE

Lesson 1

T'PAMMATHKA: Onpeaenetisie ckasyemoro B npeanoxenitit. [Tpoctoe ckasye-
Moc B aciicreirrenshom aanore (Indefinite). YnorpeGnense
maroa will Ana BUMPOKCHUA PEryNspHOCTIS AcfiCTBILA B HA-
CTOALLEM BpeMEHil, MAronos used fo u would — ans Buipa-
AEHMA NOBTOPHOCTH B Npouwtosm. Pynkwssis marana do.

Section I

Ex. 1. Pronounce the following words:

a) |a [e1) |state, same, name, late, make, place,
planc, take, face, nature, statement,
corrclate

a [x] |that, fact, back, bad, hand, land, man,
plan, stand, factory, angle, happen-

ar, ar + cornacsaa | fa:] |part, arm, car, dark, far, hard, large,
March, start, argue, argument

ar + rnacxas (e9] | care, bare, parents, vary, various

al, ay fci] | day, train, explain, play, May, pay, say,
way

b) hypothesis [hat'pp0osis), theory [*B1on), law (15:], subject [sob’d3ekt],
agree [9°gri], atom ['ztom], atomic [o°tomik], universe [ju:niva:s], example
[19°za:mpl), chemist ["kemust]

Ex. 2. Read the following words and say what Russian words help to

understand their meaning:

theory, hypothesis, correlate, test, deduction, result, cxperiment, atom,
nature, crystal, substance, regular, interpret, systematic, argument, structure
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Ex. 3. Pay attention to the following way of word-building:

OCHOBA CJ10BA + ~af = npuaaraTeabnoe
international, central, theoretical, hypothetical, experimental, industrial,
formal, natural

npiwaratensoe + -y — Hapedne
usually, readily, quickly, slowly, usefully, highly, casily, really,
experimentally

OCHOBA C0Ba + ~ist [ist] — cyutecTBHTENLHOE, NPIIATATLALIOE
communist, scientist, chemist, socialist, capitalist, naturalist, physicist,
economist

Which of these words may be nouns and adjectives?

Ex. 4. What part of spcech does cach of these abbreviations stand for: a,
adv, attr, ¢j, int, n, num, part, prep, pron, v? What part of speech do the following
words belong to? Write corresponding abbreviations for them.

theory, find, further, it, and, of, if; such, usually, about, part, rcpresent,
that, we, various, between, value, pure, crystal, atom, other, word, two,
knowlcdge, by, thus, but, explain

Ex. 5. Define what parts of speech the italicized words belong to.

1. The girl’s face was beautiful. 2. Many difficultics face us when we
study. 3. Expcrimentally means during the experiment. 4. There are various
means of getting substances. 5. Chemistry is a very interesting subject.
6. When we want to lcarn more about a substance, wc subject it to study.
7. When you are not surc that your result is right, check it up. 8. During the
check he found a bad mistake. 9. This part of the work is the most difficult
onc. 10. They parted in 1985 when she went to Moscow. 11, In crystals
the atoms are in a regular order. 12. The dircctor ordered him to come at
once. 13. We measure weight by grams, kilograms, tons, ctc. 14. A kilogram
is a weight measure.

Text1 A
Hypotheses, Theories and Laws

When we find that an idea cxplains or corrclates a number of facts, we
call this idca a hypothcsis. We can subjcct it to further tests and to
cxperimental checking of deductions. If the hypothesis continues to agree
with the results of experiment, we call it a theory or a law.

A theory, such as the atomic theory, usually involves some idca about
the naturc of some part of thc Universe, a law represents a summarizing
statcment about obscrved experimental facts. For example, there is a law
of the constancy of the angles between the faces of crystals. The law states
that whenever we measure the angles between corresponding faces of
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various crystals of a purc substance, they will have the same value. It docs
not cxplain the fact. We find an explanation of the fact in the atomic thcory
of crystals, the theory that in crystals the atoms are in a regular order.

Chemists and other scicntists usc the word “theory™ in two different
senses. The first meaning of the word is the meaning described above —
namely, a hypothesis that has been verified. The second usc of the word
“theory” is to represent a systematic body of knowledge, compounded of
facts, laws, theorics, deductive arguments and so on.

Thus, by the atomic thcory we mcan not only the idca that substances
consist of atoms, but also all the facts about substances that can be cxplained
and interpreted in terms of atoms and the arguments that cxplain the
propertics of substances in terms of their atomic structure.

Words and Word-Combinations to Be Memorized

also, angle, atom, atomic, body, check, consist of, correspond, crystal,
example, for example, experiment, fact, further, hypothesis (hypotheses), idea,
involve, in terms of| law, measure, namely, not only... but, obscrve, order,
represent, result, same, state, statement, subject, such, test, theory, thus, universe,
usually, various, verify, whenever

Ex. 6. Give the Russian equivalents for the following:

find, a number of facts, idca, subject to, experimental checking, agrec
with smth. (smb.), such as, the atomic thcory, usually, involve, law,
represent, for cxample, the faces of crystals, state, whenever, a pure
substance, thc same value, explain, in a rcgular order, in a scnsc, the
mcaning of thc word, above, namely, verify a hypothesis, a body of
knowledge, and so on, thus, not only... but, in terms of

Ex. 7. Give the English equivalents for the following:

00bACHITD QaKT, pAll IKCNCPHMCHTOB, NOABCPryTh FHNOTC3Y Npo-
BCPKC, 9KCACPHMCHTANBHOC NOATBCPXKACHHC, COMTIACOBLIBATLCA C PC3YJib-
TaTami, Ha3bIBaTh 3aKOHOM, AaTOMHAA TCOPHA, TaKOil KaK, 00bIYHO, BKIIIO-
4aTh B ccOg, BCCACHHAA, YTBCPALCHHC, HANPHMCP, YO MCXKIY FPaHAMM
KpHCTaNNa, H3MEPATD, pa3fIHYHBIC BCILCCTBA, TO XC CaMOC 3HAUCHIC,
OMMCAHMEIIT BHIIC, }f TAaK Jafce, TAKHM o6pa3oM, HC TORBKO... HO M, C
TOYKH 3pCHHA

Ex. 8. Fill in the blanks with prepositions where necessary.
of, 0, with, for, in, by, in terms of

1. If an idca cxplains or corrclates a number ... facts, we call it a
hypothesis. 2. Scicntists subjcct the idea ... experimental checking. 3. If
the hypothesis agrees ... the results ... experiment, we call it ... a theory
or ... a law. 4. ... example, cverybody knows the periodic law. 5. The
cxplanation ... the factis ... the atomic theory. 6. ... crystals the atoms are
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... arcgularorder. 7. ... the atomic thcory we mcan that substances consist
... atoms. 8. Scicntists cxplain facts ... atoms and their structure.

Ex. 9. Practise the numcrals.
a)1,2,3,4,56,7,8,9,10,11, 12, 100, 1,000

b) Cyddukc -feen o6pasyer uicmrensibie or 13 no 19, sceraa yaapumii.
Hnoraa npyt ao6apncuim cydukca npoucXoasT HIMCHCHIS OCHOBE C0BA.

Model: 14 — fourteen Hcxmouennn: 13 — thirteen
15 — fifteen

13, 14,15, 16, 17, 18, 19

¢) Cyddiike -ty cnysut ans o6pa3oBanita ACCATKOB, HEYAAPHBLIL.

Model: 60 — sixty Hcrntodensa: 20 — nventy
30 — thirty
40 — forty
50 — fifty

20, 30, 40, 50, 60, 70, 80, 90

d) Cnoxubic YHCAHTENBHLIC.

Model: 21 — twenty-one
2432 — two thousand four hundred and thirty-two

23, 46, 34, 27, 93, 62, 87, 55, 71, 953, 281, 450, 374, 799, 543, 827,
665, 1946, 5812, 2432, 7250,1240, 9824, 7561

¢) Cydpduxc -th caysut ans o6pazosanita nopsmxom.ix YHCITHTENLHBIX.

Model: four — fourth Hexmouensta:  1-5i — first
2-it — second
3-ji — third
5-it—fifth

5-it, 6-i1, 7-i, 8-i, 9-i1, 10-if; 56-ii, 73-if, 89-it, 94-ii, 25-i1, 63-ii; 914-ii,
852-i1, 263-ii, 427-i1, 791-it; 2406-it, 1433-i1, 5813-i1, 4743-i1, 3585-ii

) Usicaurensunte, 06031avalomise 1aTsl.
Model: no 2000-ro rona: 1946 — nineteen forty-six; 2000-ii roa: two thou-
sand; nocne 2001-ro roaa: 2004 — two thousand and four

1945, 1917, 1812, 1799, 1242, 1961, 1957, 1825, 2001, 2003, 2005

Ex. 10. a) Read the following forms of the verbs; mind different ways of
reading -s and -¢d.

explains, corrclates, continues, calls, involves, statcs, uscs, verifics,
means; called, subjccted, checked, involved, represented, obscrved,
corresponded, used, described, consisted

b) Give the three forms of the following verbs:
be, have, find, do, mean, give



¢) Translate the sentences into Russian.

1. A theory usually involves some idca about the nature of some part of
the Universe. 2. The periodic law represents a summarizing statcment about
the propertics of clements. 3. The scicntists verificd the hypothesis and it
became a theory. 4. A law will not explain the fact, it only states the fact.
5. Early scicntists would usc the word “theory” in two different senscs, now
we do the same. 6. A hypothesis usually cxplains or corrclates a number of
facts. 7. Now wc arc spcaking about hypothescs, theorics and laws. 8. The
atomic theory cxplains and interprets the facts in terms of atoms. 9. A good
theory will live a long life. 10. Will you tell us what you know about a
hypothesis? 11. What do we call a law? 12. Early scientists did not think of
atoms. 13. Now thc atomic thcory is more popular than it used to be.
14. Before the nincteenth century chemists would not think about familics
of clements. 15. The periodic law docs help chemists in their work. 16. Have
you translated the scntences about the atomic theory? 17. By the atomic
theory of crystals the atoms in them will be in a regular order.

Ex. 11. Translate the following sentences into English:

1. 3aKoH — 370 TaKOC YTBCPAKACHIC, KOTOPOC CYMMHpPYCT Habaionac-
MbIC kcnepiMcHTanbHBIC (pakThl. 2. TeopHa sacT akcnepHMEHTANBHO NOJA-
TBCpXACHHOC 00bAcHCHHE (akToB. 3. Bul nonsm, 4To Takoc rinore3a? —
Ha, 310 1aca, koropas 00BACHACT HAH conocTarnAcT paa ¢paxros. 4. Korna
IKCIICPHMCHTH! ACHCTBHTCALHO NOATBCPKAANT KaKyl0-TO I'HIOTC3Y, Mbl
OOLIYHO HA3LIBACM CC TCOPHCIi. 5. YUCHBIC 3HAIOT MHONO IIINOTC3, KOTOPBIC
CTJTH TCOPHAMH 1M 3aKoHaMH. 6. XHMHKH WIPOKO NOJL3YIOTCA ATOMHOI
Teopucit. 7. Jipesuic yucHbic ymani o CTpyKType BeuiccTs. 8. Mul o6bac-
HACM CBOJ{CTBA BCLLCCTB C TOYKH 3PCHIA HX RTOMHOI CTPYKTYpbL.

Ex. 12. Make up questions to the italicized parts of the sentences.

1. Chenists usc the word theory in two different senses (3)*. 2. We
usually subject a hypothesis to further tests (2). 3. Every science lias its
laws (2).

Ex. 13. Answer the following questions:

1. What is a hypothesis? 2. Do you know what a law is? 3. Do you
know any laws? 4. What is a thcory? 5. What thcorics do chemists usc in
their work? 6. What do we mean by the atomic theory? 7. When did you
hear about the atomic theory for the first time?

Section 11

Yap. 1. Npournre sarnasue Tekera 1 B o ckawxnre, 0 yeM, no Bauemy
MUEHIIO, B HEM MOKCT HATM pPeyb.

* B cxobKax yKa3ano, CKo;ILX0 BORPOCOB HYXHO COCTABHTL.



¥np. 2. Hazonire 31a4eHNA CACAYIOUIHX MITEPHANHOHAILIULIX C108:

modcm, accumulate, rcvolutionary, status, molccule, real, clectronic,
collcction, principle, arrange, system

Yllp. 3. OHPCJICJIIITC JHAYNCHHUA BLIACTICHHLIX CJI0B 110 KOHTEKCTY.

1. Dalton developed his theory between 1801 and 1808. 2. The atomic
hypothesis appeared long ago. 3. A hypothesis is an assumption which
explains or corrclates the facts. 4. A theory concerning the structurc of
substances is the atomic theory. 5. The periodic law summarizes the
i properties of clements. 6. A verified idea is no longer a hypothesis.
1 7. Students want to have deep knowledge in chemistry. 8. Chemists study

the behaviour of substances. 9. By Dalton’s thcory an atom was the smallest
particle.

CnoBa K TeReTy:

direct cvidence — npsmoe 10Ka3aTeNLCTBO; eXistence — CYLIECTBOBAHHC;
predict — npenckasuisars; indivisible — neaeannmuiii; size — pasmep; weight —
Bec; shape — ¢opma; test-tube — npoGupka; breakthrough — nponsixnose-
Hie, npopwis; unrelated — necsaAsaHNbIil; mature — 3pensiii

Text1B
HpouTire Texer npo cebs (KOHTPOIILHOC BPEMK 4TCHIR — 7 MUKYT).
Dalton’s Atomic Theory

o s+ e R T IO . e~

Onc of the foundations of modemn chemistry is Dalton’s atomic theory
cvcloped between 1801 and 1808. When the atomic hypothesis appearcd,
ere was no direct evidence of the existence of atoms. But as time passcd,
iScicntists found that the assumption of their cxistence and other assumptions
yconcerning their propertics and behaviour explain morc and morc of the
-accumulating cxperimantally determined facts of chemistry, and also
spredict other facts successfully. The hypothesis, therefore, gained the status
vof a theory.
There were revolutionary changes in chemistry in the last fifty years.
' Chemists found that atoms arc not indivisiblc particles as Dalton thought,
‘but consist of much smaller particles which form the structure of atoms.
They cstablished their sizcs, weights and the arrangement of their parts
with high accuracy, as well as the sizes and shapes of molecules and the
internal structure of crystals. As a result, atoms and moleculcs arc now as
real as test-tubes. Chemistry has achicved not only a new look, but a major
breakthrough to a decper level of understanding. It is now possible to
explain most of the propertics of clemcnts and their compounds in terms
of their clectronic, atomic and molecular structures. It is also possible to
predict new propertics successfully. Chemistry is no longer a collection of
more or less unrclated facts, but a mature scicnce founded on scicntific
principles which arrange facts in an orderly system.
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Ynp. 4. Ckakure, COBNAAN AN BAIK NPCANOACKEHNA C colepAANNEM
TEKCTa: ) NM0ANO0CTLIO; §) 4acTH¥II0; B) COBCCM HE COBNAMM.

¥ip. 5. Kax nuave so#0 Guino 611 ozaraasuts 3707 Texer? Ha crom-
KO TCMATHYCCKMNX 4ACTCHl Cro MO0 PazleanTL? YRaKIUTE 1124370 1 Kouen
KaAxa0it vacrTi.

Yup. 6. CKaxnTe, YT0 roBOpITCR B TCKCTC:

1) 0 ToM, Kar ruNoTe3a ol aToMIloM CTPOCIIN BCILCCTB2 CTAIR Teoph-
cit; 2) 06 13MCUCHINT XUMIN KAK HAyKis; 3) 0 TOM, YTO HYAH0 Ae1aTh, 0OCHO-
BLIBAACH 11 COBPCMCHIIONM YPOBIHC 3NANUR XUMIK; 4) 0 TOM, KAK XapaKkTe-
PU3YETCR COBPEMENIIAN XHMIA.

Ynp. 7. Haiianre B TeKeTe npeAIoAcing, B KOTOPLIX FOBOPIITCH O TOM,
KaK H3MCHIAACh XHMIA co Bpemen HaavTona, it nepesexnTte UX na pyc-
CKRUil A3LIK,

Seetion 111

Ex. 1. Ask your fellow students to do or not to do the following:

1) go to the blackboard; 2) open the door; 3) write the words on the
blackboard; 4) clean the blackboard; 5) rcad the text aloud; 6) translate
the sentence; 7) ask you about something

Ex. 2. a) Check up if you remember the following expressions:

I Will you do it? Would you tell me? Don’t you mind? Shall I read?

b) Translate the sentences into English using the above expressions.

1. Bul HC Bo3paxaere, cciu 2 3anaM Bam Bonpoc? 2. Ilokanyiicra,
CKaKHTE MHC, YTO TaKoc 3akoH. 3. Muc oraeyars? 4. He ckakeTe u B,
xoraa JJansTon paspaboran cBoio atomuyio Tcopiio? 5. Bul Huucro e
HMCCTC NPOTHB, cCAl A Oyay ynTarn Bcayx? 6. Teket unrars npo ccba?
7. Nlowanyiicra, o0bAcHITC, KaK H3MCHItTach XHMiA. 8. MHe caenars 310
ceivac, WM 310 foMauHcee 3azaHic? 9. He uuraiite aToT TekcT 6e3 cno-
BapA: OH O4CHb TPYAHHIi.

Ex. 3. Make up sentences with the following words and expressions:

1) fact, idea, explain, hypothesis, correlate; 2) law, represent, statement,
about, facts, obscrve; 3) chemist, atomic, long ago, know, theory; 4) in the
latest ycars, change, chemistry, revolutionary; 5) science, principle,
scientific, chemistry

Ex. 4. Give detailed answers to the following questions:

1. What is the difference betwecen a theory, a law and a hypothcesis?
2. What arc the two mcanings of thc word *“thcory”? 3. What laws in
chcmistry do you know? 4. How did Dalton’s atomic hypothesis gain the
status of a thcory?

Ex. 5. Discuss the following topics:

1. Dalton’s Atomic Theory.
10



2. The Changes in the Atomic Theory since Dalton’s Time.
3. Chemistry as a Scicnce.
4. What Scicntists Know about the Structure of Substanccs.

DO YOU KNOW THAT...

M. V. Lomonosov (1711-1765) contributed greatly to the theorctical
devclopment of physics, astronomy, gcography, mineralogy and other
sciences. He worked out his own corpuscular theory and its chemical
application. His corpuscular thcory was thc basis for the future devel-
opment of the atomic thcory. He is the founder of Russian physico-
chemical science.

Lesson 2

FPAMMATHKA: [Ipoctoc ckasyemoe 8 aeiicTasirenstom 3anore (Continuous,
Perfect).

Section 1

Ex. 1. Pronounce the following words.

a) |e [iz] |he, we, be, genius

[e] [let, help, next, effort, desk, get, left,
lesson, member

ery er + cornackan | [3:] |her, serve, inert, certain, perfect,
observe, service, determine

er + raacnas (13) |here, period, mere
car (1) |hear, near
[3:] |learn, early, carth, research
ca teach, dream, clean, each, cast, speak,
(i1 leave, mean, read, sea, feature
it
ec see, nced, meet, green, agree, three,
street, degree

b) chemical [‘kemikal], great [greit], nature ['neitfs), allow [o°lav], idea
[a1"d12], experiment [1ks perimont], bear [bed], collcague [‘knli:g], uranium
[ju’remnjam], nuclear [“nju:kha]

Ex. 2. Read the following words and say what Russian words help to
understand their meanings:

periodic, system, clement, history, genius, characteristic, idea,
calculation, modem, collcague, pedagogical, meteorology



Ex. 3. Pay attention to the following way of word-building:

ocHioBa raarona + -fion [[n} — cymecrureannoe
consideration, contribution, dircction, prediction, calculation, foundation,
intensification

ocHoBa raarona + -er (-or) [9) = cymecTBUTCABLIOC
teacher, rescarcher, founder, discoverer, writer, worker, explorer, observer,
leamer, receiver, speaker, visitor

ocnoba csiosa + -ic [Ik] = upnaarateasnoe
periodic, characteristic, specific, energetic, cconomic, scientific, historic

Ex. 4. Give the initial forms of the following words:

scrved, greatest, making, shows, placed, propertics, rescarches, ideas,
hypothcses, theories, laid, closed, villages, arcas, said, tricd

Ex. 5. Definc what parts of speech the italicized words belong to:

1. The periodic system of the elements was the greatest contribution
to chemistry. 2. It was rcally the work of a genius. 3. It adds much to the
present knowledge. 4. The clement No. 101 bears the name of Mendcleyev.
5. The periodic system is the basis of modem tcaching on substanccs.

Text2 A
The World’s Greatest Chemist

The periodic system of the chemical clements by Mendeleyev has long
since scrved as the greatest history-making contribution to the study of
naturc. As any work of genius it shows two characteristic features: it adds
mor¢ to the present knowledge, and it fruitfully develops along differen
dircctions in future. :

It allowed to predict in advance the existence and propertics of yet
undiscovered clements. Many outstanding rescarchers owe to it, to a
considcrable degree, the ideas of their experiments, calculations, hypotheses
and theorics. Take, for cxample, the German Otto Hahn, who discovered
the fission of the uranium nucleus. Or the American Glenn Scaborg who
led a group of rescarchers that obtained, in laboratory conditions, a number
of clements, including mendclevium, named in honour of Mendcleyev.
That clement bears the name of the great Russian scientist not only because
Mendeleyev laid the foundation of the modem science of atom, but also
because he drew his collcagues® special attention to uranium (No. 92),
which at the time had closed his periodic table. A long train of
transuraniums followed the once “final” uranium.

“The Mendeleyev system has served for almost 100 ycars as a key to
discovcring ncw clements,” Scaborg wrote in 1955. It has retained its key
capacity until now.
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To commemorate Mendcleyev himself, the Sovict rescarchers named
many ncwly discovered things on the earth or in the outer spacc after him:
a crater on the “back™ side of the Moon, an undcrwater ridge in the Arctic
Occan and the mincral mendcleycevite. Villages, streets and establishments
such as thc Moscow Institutc of Chemical Technology, the Tobolsk
Pcdagogical Institute, the All-Russian Institutc of Mctcorology, the
Muscum of the St. Petersburg University building (where the scicntist
lived), the All-Russian Chemical Socicty, ctc. have got Mendeleyev's name.

Mendcleyev, the cxplorer of nature, has found rcal immortality in
his lasting heritage. The periodic systcm hasn’t crumbled with time; on
the contrary, its structurc has cxpanded. At present it is the basis of
modcrn tcaching on substanccs, the structurc of mattcr, atoms and nuclear
cnergy.

“The greatest chemist of the world” — this is Mendeleyev’s fame
among modcm chemists. Ycs, he, the founder of modemn chemistry and, to
alarge degree, of modern physics, considered physical chemistry his main
subjcct, whilc he successfully dealt with problems in different arcas, from
mathcmatics and astronomy to metcorology, from philosophy to cconomics,
from tcchnology to art. “He has penctrated cverywhere,” the great Russian
poct Alecxander Blok once said.

Mecndelcyev’s notes on “three services to the Motherland™ arc quite
interesting. He places work as an cxplorer of nature at the first place.
Hec devoted himself'to it. He tricd to make his experimental and theore-
tical results serve socicty. He also devoted much of his cffort to teaching,
to the sprcad of knowledge. Finally, the third important task in
Mendcleyev’s life was to do his best for the cconomic and industrial
progress of Russia.

Mecndcleyev’s drecams have come true. As long as scventy ycars ago
the British magazinc Nature (of Fcbruary 24, 1934) wrotc that in Russia
scicntists likc Mcndcleyev are valued and their works help to intensify the
development of science, technology and industry.

Words and Word-Combinations to Be Memorized

almost, attention, basis, bear, calculation, characteristic, chemical, chcmist,
chemistry, contribution, develop, devote, direction, draw attention, element,
existence, feature, found, knowledge, lay the foundation, modern, nature,
outstanding, period, periodic, predict, present, at present, property, rescarcher,
revolution, scientist, special, structure, subject, substance, system

Ex. 6. Give the Russian equivalents for the following:

the greatest chemist, the periodic system of the clements, any work,
characteristic fcatures, to predict in advance, undiscovered clements, an
outstanding rescarchcr, lay the foundation of smth., modem scicnce, special
attention, nuclcar cnergy, deal with smth., devote oncself to, do one’s best,
chemical socicty
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Ex. 7. Give the English equivalents for the following:

H3YUCHHC NIPHPOADLL, CBOJ#{CTBA /ICMCHTOB, HOCHTD MMS KOFO-J1., BCJIH-
KHit pyCCI\’llﬁ XHMHK, COBPCMCHHAA XHMHA, oszmm BHHMaMHC HA YTO-JI.,
Ha3BaTh YUbHM-JI. HMCHCM, BCCpOCCIIﬁCKHﬁ HHCTHTYT, l!aOGOpOT, B Ha-
CTOALUCC BPCMA, (l)ll:ﬂl‘lCCKﬂﬂ XIMHA, OCHOBHOI! NPCAMCT, MCUTB! OCY-
IMCCTBHINCDH

Ex. 8. Fill in the blanks with prepositions where necessary.
of, on, in, to, after

1. The periodic system ... the clements allowed to predict ... the
cxistence and propertics ... some clements. 2. D. 1. Mendcleyev laid the
foundation ... the modem scicnce ... atom. 3. D. 1. Mendcleyev drew
attention ... chemists ... uranium. 4. The Sovict rescarchers named many
newly-discovered things ... theearthand ... the outer space ... Mendeleyev.
5. ... prescnt the periodic law is the basis ... modem teaching ... substancces.
6. D. 1. Mcndcleyev considered physical chemistry ... his main subject.
7. He devoted much ... his cfforts ... tcaching.

Ex. 9. Translate the sentences into Russian. Pay attention to the con-
struction there be.

1. There arc 9 clements in Group 1. 2. There is only 1 clectron in the
hydrogen atom. 3. There arc many things on the carth which are named
after Mcndcleyev. 4. There are many institutes in Russia which have got
Mendcleyev’s name. 5. There are some clements which don’t exist in nature,
scicntists obtaincd them in laboratory. 6. Therce arc some clements in Group
I that arc very active. 7. There are some clements which arce not active. In
what group arc thcy? 8. There are many features in which clements differ
radically. 9. Originally there were fewer clements in the periodic table.

Ex. 10. Translate the sentences into Russian.

1. Since its discovery the periodic system of the chemical clements has
long scrved and is still serving as the greatest contribution to the study of
naturc. 2. This century has scen great changes in scicnce and the life of
people. 3. The idcas of many outstanding rescarchers originate from the
periodic law. 4. The All-Russian Chemical Socicty bears the name of
Mendeleyev. 5. The structure of the periodic system has cxpanded to a
considcrable degrec. 6. A person of widc interests, Mendcleycv successfully
dcalt with problems in mathcmatics, astronomy, metcorology, philosophy,
cconomics and art. 7. He placed work as an cxplorer of nature at the first
place. 8. Mendeleyev tried to do his best for the cconomic and industrial
progress of Russia. 9. Works of outstanding chcmists help to intensify the
dcvclopment of scicnce, technology and industry. 10. A Russian name
appcared in 1964 on the honorary board of scicnce at Bridgeport University,
USA, — Mendcleycv’s name appeared in the list of the greatest geniuses —
Euclid, Archimedes, Copemicus, Galilco, Newton and Lavoisicr. 11. Men-
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dclcycv published his periodic system in 1869. 12. Mendcleyev's law
helped the American Glenn Scaborg who led a group of rescarchers to
obtain a number of clements, including mendclevium, in laboratory
conditions. 13. The laboratory led by Academician Georg Flyorov has
been the cradle of many transuraniums. 14. Mcndcleycev had been active
in founding the Russian Chemical Socicty, which held its first mecting on
November 6, 1868. 15. The predictions did not scem surprising; the
successive discoverics of gallium (1874), scandium (1879), and germanium
(1885) followced. 16. It is a remarkable fact that Mendcleycv actually spent
only a fcw ycars in developing the periodic table, and then went on to
other work.

Ex. 11. Translate the sentences into English.

1. Iepnomsucckan cuctema ancmenros I1. K. Mcuacncesa crana us-
Bcctia B 1869 rony. 2. Ona no3pominia 3apance NpcIackasaTh CyLICCTBO-
BAaHHC M CBOJICTBA HCCKOMIBKHX JjicMcHTOB. 3. McHacncBuii, oaun 13
TPAHCYPAHOBBIX ICMCHTOB, HOCHT HMA YUCHOTO, KOTOPbIiT NPHBICK BHH-
MaHc KoJuier k ypany. 4. 1. 1. Mcuacnces — ocHoBateb COBpCMCHHOIH
XHMIH H, B 3HAMHTCALNOI CTCNCHH, coBpeMcHHOIT Gu3nku. 5. Ou nocea-
THA ccOa n3yucHiio npupoasl. 6. Beto coio xusubs . U. Mcuacnecs
Jicnan sce Bo3MoKHoc s nporpecca Poccin 8 obnacti nayki 3t 3xomo-
MuKH. 7. Ero 30KoH 32710411 OCHOBY JUIA COBPCMCHHOIT HayKH 06 atome.
8. B nactosuice BpeMs NepHOAHYCCKAA TaGniuLa CHABLHO OT/IHYACTCA OT
ncpioamycckoii Tabniue 1869 roxa. 9. Kaxawiii nepioa tabmiuw Men-
JC/CCBA COACPKHT onpeacncHHoce umceno snemcutoB. 10. Hanpumep, B
ncpBoM NCpHOAC — ToNbko aBa ancmenta. 11. Jlo Menaencesa Gbinn
NONBLITKH PACCTaBHTb ICMCHTLI B HCKOTOPOM NOPAAKC.

Ex. 12. Make up questions to the italicized parts of the sentences.

l. Mendeleyev is onc of the greatest chemists (2). 2. He published his
periodic system in 1869 (3). 3. Mendcleyev predicted some propertics of
undiscovered clements (2).

Ex. 13. Answer the following questions:

1. Why is the periodic system by Mendcleyev valued so much? 2. Why
docs the clement No. 101 bear Mendcleyev’s name? 3. Has the periodic
tablc changed with time? In what way has it changed? 4. What information
is it possiblc to get from the periodic table of clements? 5. Was
D. 1. Mendeleyev a man of wide interests? Prove it. 6. What docs the
periodic law state?

Section 11

¥np. 1. IlpoutuTe 3araasne Texcra 2 B i ckamnTe, 0 ueM, no Bawemy
MHCHHIO, B HEM MOKCT HATH peyb?
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¥Ynp. 2. Hazesure 3ua4cing CACIYIONNX HHTCPHALMONANLNULIX C10B:

cxamination, the Julian calendar, rudimentary, arrangement, vertical,
horizontal, transposc, operate, burcau, visit

Ynp. 3. OnpeacanTe 3HAUCHMA BLIACICHIILIX CJI0B 10 KONTCKCTY.

1. Mcndcleyev ser down his first idcas at breakfast. 2. He reccived
a note about a visit to a cheese factory, but he cancelled the visit and
worked on. 3. His mother opcrated a glass factory 1o keep the wolf from
the door. 4. His mothcer headed for Moscow. 5. She wanted to place her
son in the University of Moscow, but he was refised. 6. The government
retired Mcndcleyev from the University of St. Petersburg. 7. He became
head of the Burcau of Weights and Mcasurcs in 1893 and held that post
until his dcath.

CaoBa K Tercry:
devise — npiutymuBarh; brainwave — ocenuiias Koro-n1. iuaca; card —
KapTouKa; juggle — MaHsnyniposarh; satisfy — ynosnersopars; nap — apeso-
Ta, KopoTKHit coH; go blind — ocnenuyTs; lease — apenaoarts; clash — cTonk-
HOBCHIE

Text2 B

IpoutuTe Texer npo celf (KOHTPOILIIOE BPCMA MTEHHA — 7 MUIYT).

The Mendeleyev Story

In a long cxamination of the periodic table of the elements, the New
Scientist for March 7 tclls bricfly how Dmitry Ivanovich Mendcleyev
(1834-1907) devised it. The Russian scicntist had his brainwave, says
author John Emslecy, on March 1, 1869, but, becausc the Russians were
still using the Julian calendar, it was February 17 in St. Petersburg, where
Mecndcleyev lived then. '

Mendcleyev sct down his first idcas at breakfast, on a note he had
received about a visit to a cheese factory that day. He cancelled the visit
and worked on. He drew up scveral rudimentary tables, Emsley says, and
then made 63 cards, onc for cach of the known clements. On cach card he
put the properties of the clement that he thought most important. He juggled
the cards until he had an arrangement that satisficd him, wrotc it down,
and went to bed. He awoke from his nap with the idca that he should
arrange the clements in vertical rather than horizontal groups and transposed
them accordingly.

Mendcleyev was born in Siberia and was the last of 17 children. In the
year of his birth his father went blind, and his mother leased and operated
a glass factory to keep the wolf from the door. His father dicd in 1847, and
the glass factory burncd down in 1848. With this his mother headed for
Moscow with Dmitry and his sister. Her idca was to place the son in the
University of Moscow, but he was refused because he had been bom in
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Siberia. The same thing happened in St. Petersburg, but Dmitry’s mother,
ten weeks before death got him into the Pedagogic Institute there.

The government retircd Mendcleyev from the University of St. Pe-
tersburg in 1890 for his political activitics. He was made head of the Burcau
of Weights and Mcasurcs in 1893 and hcld that post until his death.

Ynp. 4. Ckaxnre, 4710 Bbl ¥Y3HAAM 113 TCRCTa 2B; pazaeanTe ero ina tema-
THYECKHE YACTH It 03aAr1ABLTE HX.

Ynp. 5. CramuiTe, YT0 rOBOPHTCH B TCKCTE:

1) o cemue JI, H. Menacacesa; 2) 0 ToM, KaK # KYA2 ol NOCTYNAJ YUHTh-
cs; 3) o ToM, kak . M. Mecuacaces npie’ K MBICIH 0 pacnoiloAeniu dle-
Mentos B Taliinue; 4) o Tom, uen 3aunmancs . H. Meuaeaees B nocaeausue
roast CBOCH AKN3HM.

Ex. 6. Haiimirre B Texcre i nepeseanre na pycekuii A3nik npetioxe-
1A, B KOTOpPLIX roBopuTcs 0 ToMm, Kax J. H. Menaeaees BonaoTna csoro
1ae10 o0 ynopAzoueHIOM PACNOSIoACHHI 21CMENTOB.

Section II1

Ex. 1. Think of the situations when the following expressions may be
used:

to my mind; I don’t think so; 1 agree with yeu; it’s (quite) right; it’s not
right; sorry, you arc wrong

Ex. 2. Express your agreement or disagreement with the following
statements. Use expressions from exercise 1.

1. Mendceleyev was the only scientist who tricd to arrange the clements.
2. A lot of new clements were predicted with the help of the periodic
table. 3. To commemorate Mendcleycv, the Soviet rescarchers named many
ncwly discovered things after him. 4. The periodic system didn’t change
with time. 5. Mendeleyev was interested only in chemistry. 6. Mendeleycv'’s
family was small. 7. Mcndcleyev got his cducation in St. Petersburg.

Ex. 3. Make up sentences or short stories with the following words and
expressions:

1) be bom, children, year, father, mother; 2) head, hold the post, burcau;
3) periodic system, scrve, contribution, study; 4) the clement, bear the
namg; 5) devote, tcaching, development, cconomy, progress

Ex. 4. Give detailed answers to the following questions:

1. How did D. 1. Mendeleyev devisc his periodic table? 2. What is the
importancc of the periodic system of the elements? 3. Why do people call
Mendecleyev *“the greatest chemist of the world’? 4, What drcams of

Mendclcyev have come true nowadays? BHBJIHOTEKA
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Ex. 5. Discuss the following topics:

1. The Discovery of the Penodic System of the Elements.
2. Mendcleyev’s Life.

3. Mendcleyev’s Interests.

4. The Periodic System of Elements at Present.

DO YOU KNOW THAT...

Mendclcyev planncd to present his paper on the periodic table at the
mceting of thc Russian Chemical Socicty on March 6, 1869, but on that
day he was ill. His fricnd N. S. Mcnshutkin (1842—1907), a noted Russian
analytical chemist who was a collcague at the University of St. Petersburg
rcad the paper for him. The communication did not cvoke any unusual
intcrest at this mecting,

Lesson 3

IFPAMMATHKA: [TpocToe ckasyemoe B CTPANATCALHOM 3A510rC,

Seetion I

Ex. 1. Pronounce the following words:

a) (a1) |like, nine, side, sky, time, try, by, size,
. life, final, revise, strike, die, five, type

by (1) |in, this, with, six, stll, little, nickel,
mixture, system, crystal, krypton, consist

i+ r (+ cornacnasn) | [3:] |first, sir, bird, circle, dirty, girl, third,

thirty
i+ r +rnacnan [m9] | fire, wire, entire
i+nd {a1] | kind, mind, find, behind

b) thorough [‘0ara), valence ['veilons], column [‘kolom], immediately
[1'mi:djoth], accept [0k scpt], weight {west], whereas [wear zxz), isotope
["aisataup], neutron [nju:tron]

¢) argon [‘agon], cobalt ['kouba:lt], gallium [‘gxliom]), germanium
[d35"memidom]), helium [ hizljom], iodine [“aiadi:n), krypton [ ’knpton), neon [ 'ni:on),
nickel ['mkl], potassium [pa’tesjom], protactinium [ proutzk’tniam], radium
[‘reidjom], radon [ ‘rerdon], scandium [ “skaendiom), tellurium [te jjusariom], thorium
[*02:riom]), xenon [“zenon]

What are these elements?

Ex. 2. Read the following words and say what Russian words help to
understand their meaning:

final, physical, special, valence, column, general, revise, position, indicate,
|sotopc,m;xturq,,mg§§ 'px;ot{.m neutron, vacant, radioactive, contain, group
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Ex. 3. Pay attention to the following way of word-building:

OCHOBa cNoBa + -ance (-ence) [ans] = cyuccTBUTENLHOC

-ance: substance, significance, importance
-ence: valence, existence, difference, occurrence, dependence

0cHOBA cnoBa + -ment [Mant] = cyulecTBHTEILIIOE
establishment, experiment, development, statement, argument, measurement

OCHOBa c108a + ~ward(s) [wad(z)] — uapeunc
afterward(s), forward, castward(s), homeward(s), downward(s)

Ex. 4. Give the initial forms of the following words and find them in the
dictionary:

proposed, resembling, placed, discoveries, successes, pairs, occurring,
higher, causcd, indicated, changing

Ex. 5. Define what parts of speech the italicized words belong to. Translate
the sentences into Russian.

1. Every chemical has its own chemical and physical propertics. 2. In
the cvening he usually works in his study. 3. Chemists study propertics of
clements and their compounds. 4. There is a round table in the middlc of
the room. 5. Mendcleycev proposed his periodic table in 1869. 6. There arc
many places of intcrest in St. Petersburg. 7. Mendcleyev places the clements
in the order of increasing atomic weight.

Text3 A
The History of the Periodic Table

The final and most important step in the development of the periodic
tablc was taken in 1869, when the Russian chemist Dmitry Ivanovich
Mendcleyev (1834-1907) made a thorough study of the relation between
the atomic weights of the clements and their physical and chemical
propertics, with special attention to valence. Mendcleycv proposed a
periodic table containing scventeen columns, resembling in a gencral way
the present periodic table without the noble gases. In 1871 Mendcleyev
reviscd this table and placed a number of clements in different positions,
corresponding to reviscd valucs of their atomic weights.

The “zcro” group was added to the periodic table after the discovery
of helium, ncon, argon, krypton and xcnon by Lord Raylcigh and Sir
William Ramsay in 1894 and thc following ycars.

The periodic law was accepted immediately after its proposal by
Mendcleyev because of its success in making predictions with its use which
were afterward verified by experiment. In 1871 Mendeleyev found that by
changing scventeen clements from the positions indicated by the atomic
weights which had been aceepted for them into new positions, their propertics
could be better correlated with the propertics of the other clements.
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Most of the ¢clements occur in the periodic table in the order of
incrcasing atomic weights. There still remain, however, four pairs of
clements in the inverted order of atomic weight; argon and potassium (the
atomic numbers of argon and potassium arc 18 and 19, respectively, whereas
their atomic weights are 39.948 and 39.098), cobalt and nickel, tclluruim
and iodinc, and protactinium and thorium. The nature of the isotopes of
these clements is such that the atomic weight of the naturally occurring
mixture of isotopes is greater for the clement of the lower atomic number
in cach of these pairs than for the clement of higher atomic number; thus,
argon consists almost entircly (99.6%) of the isotope with mass number
40 (18 protons, 22 ncutrons), whereas potassium consists largely (93.4%)
of the isotope with mass number 39 (19 protons, 20 ncutrons). This
inversion of the order in the periodic system, as indicated by the chemical
propertics of the clements, from that of atomic weight caused much concem
before the atomic numbers of the clements were discovered, but has now
been recognized as having little significance.

A very striking application of the periodic law was made by Men-
deleyev. He predicted the existence of six clements which had not yet
been discovered, corresponding to vacant places in his table. Three of
these clements were soon discovered (they were named scandium, gallium,
and germanium by their discoverers), and it was found that their properties
and the propertics of their compounds arc very close to thosc predicted by
Mendcleyev.

After helium and argon had been discovered, the existence of neon,
krypton, xcnon, and radon was clcarly indicated by the periodic law, and
the scarch for thosc clements in air led to the discovery of the first three of
them; radon was then discovered during the investigation of the propertics
of radium and other radioactive substances.

Words and Word-Combinations to Be Mcmorized

accept, add, air, application, because of, causc, close, column, compound,
concern, contain, discovery, entirely, following, gas, however, immediately,
important, increase, inverse, investigation, isotope, largely, lcad, mixture,
neutron, noble, occur, pair, physical, propose, proton, recognize, relation,
resemble, respectively, revise, scarch, significance, soon, step, still, striking,
success, thorough, vacant, valence, value, weight, whereas

Ex. 6. Give the Russian equivalents for the following:

take steps, make a thorough study, propose, column, in a gencral way,
corrcsponding to, the following ycars, accept a law, immediatcly, because
of, make predictions, most of, occur, in the order of, still, in the inverted
order, respectively, whercas, almost cntircly, largely, cause concern,
rccognize, little significance, application, soon, be closc to smth., indicate
clcarly, during the investigation, radioactive substanccs
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Ex. 7. Give the English equivalents for the following:

HanGonce BaXHLIT MIAT, NCpHOANYCCKasA TaGNHLA, OTHOWICHIC, ATOM-
Hetii Bcc, Mexay, ocoboc BHIMAHNC, COACPKATb, HHEPTHBII ra3, ncpe-
CMOTPCTD TabniuLy, paj 3NCMCHTOB, HYJICBas IPynna, 100aBUTE K YCMY-11.,
ycnex, 60nbLUIHCTBO 3/1CMCHTOB, B 06paTiioM NOpAIKE, ATOMHBIIT HOMCED,
CMCCb H30TONOB, COCTOATE H3, TPOTOH, HCITPOH, IMAaBHLIM 0GpasoM, Gonk-
IIOC 3HAYUCHIC, NPUMCHCHIC, cBoGoaHbIC MCCTa B TaGmiue, TakinM obpa-
30M, BCKOPC, XHMHUYCCKOC COCIHHCHIIC, B BO3AYXC, MPHBCCTH K

Ex. 8. Fill in the blanks with prepositions where necessary.
by, of, to, in, after, without, between

1. D. 1. Mendcleyev made ... a thorough study ... the rclation ... the
atomic weights ... the clements and their propertics. 2. Mendeleyev's periodic
table consisted ... scventeen columns. 3. ... a gencral way Mendcleyev's
tablc resembled ... the present periodic table ... the noble gascs.
4. Mcendeleyev placed ... anumber ... clements ... different positions. 5. The
periodic law was accepted ... its proposal ... Mcndcleyev. 6. Most ... the
clements occur ... the periodic table ... the order ... increasing atomic
wecights. 7. Mendcleyev predicted the existence ... six clements
corresponding ... vacant places ... his table. 8. The propertics ... the newly
discovered clements were very closc ... the propertics predicted ... him.

Ex. 9. Translate the sentences into Russian. Pay altcnnon to the meaning
of the word that (those).

1. Put your bag on that tablc. 2. Mendcleyev found that the atomic
weights were corrclated with the propertics of corresponding clements.
3. The atomic wcight of potassium is 39.098 and that of argon is 39.948.
4. The inversion of the order in the periodic system from that of atomic
weight caused much concem. 5. The propertics of the clements and those
of their compounds arc closc to those predicted by Mcendcleyev. 6. That
difficulty cxists no morc. 7. The propertics of those compounds arc
different. 8. Elcments from Group I differ from those of Group I1.

Ex. 10. a) Write the three forms of the following verbs:

find, have, do, be, mean, know, study, show, bear, lay, draw, found, try,
come, take, make, lead, predict, resemble

b) Translate the sentences into Russian.

1. Special attention was drawn to valence. 2. The most important stcp
was taken when Mendcleyev studied the relation between the atomic
weights and the propertics of the clements. 3. This final step was taken by
the great Russian chemist in 1869. 4. A periodic table containing seventeen
columns was proposcd by him. 5. In 1871 thc table was revised
corrcsponding to revised valuces of the atomic weights of some clements.
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6. The periodic law was accepted and widely uscd by chemists. 7. It was
found that the atomic weights which had been accepted for some clements
were not accurate. 8. After the paper on the periodic table was presented,
it was soon published in Russian and in German. 9. Propertics of chemical
clements and compounds arc thoroughly studicd in laboratorics. 10. Some
clements were given new places in the table after the revision of their”
atomic weights. 11. The inversion of the order in the periodic system has
now been recognized as having little significance. 12. The periodic law is
widcly applicd by chemists. 13. Radon was discovered during the
investigation of the propertics of radium and radioactive substanccs.

Ex. 11. Translate the sentences into English.

1. Korna Menaences paspabarniBan RCpHOAMUECKYIO CHCTEMY, MHO-
e MEMCHTRI eIxe He 6bn oTKpHITEL. 2. Pycckoe XstMHuucckoc obule-
cBO G6UT0 OcHOBaHO B 1868 ronty. 3. Hynesas rpynna 6su1a no6asncha K
TNIcpHORUHCCKOl TabANLIC MOC/E OTKPBITHA MHCPTHBIX ra3os. 4. [Ipcacka-
3anuA McHacnccsa onpaBaamiich NOCACAYIOULHM OTKPLITHCM HOBbIX 3MIC-
McHTOB. 5. Fesmtit, HCOH, aproM, KPHATOH I KCCHOH GBI OTKPHITH B
1894 roay 1 B nocacayroutte roasl. 6. Bero cBoto xn3us Mernences no-
CBATHJ Pa3BHTHIO HayKit. 7. XSIMHYCCKSIC CBOICTBA YKa3blBasit Ha Hapy-
IICHMC NOPAAKA B HCCKOABKHX MccTax B Tabmuuc. 8. Menacnces npen-
CKa3aJ CyLICCTBOBAHHC LICCTH JICMCHTOB.

Ex. 12. Make up questions to the italicized parts of the sentences.

1. Mendeleyev proposed a periodic fable containing seventeen columns
(2). 2. The periodic table was accepted immediately after its proposal (2).
3. Most of the clements occur in the periodic table in the order of increasing
atomic weight (2).

Ex. 13. Answer the following questions:

1. When did Mendeleyev present his periodic system? 2. Werce there
noblc gases in his periodic table? 3. Why did Mendeleyev revise his
tablc? 4. What clements are there in Group “0”? 5. How arc clements
arranged in the system? 6. Why arc there clements in the inverted order
of atomic weights? 7. What discoverics verified Mendeleyev’s pre-
dictions?

Section 11

¥np. 1. Ilpouritte 3arnapie Tekcra 3 B, Gerno npocMOTPHTE ¢ro i KPaT-
KO PACCKARHNTE, 0 4CM 011,

Ynp. 2. Haz0Bu1TC 3na4en s C1EYI0MHX HHTEPHARNOHAILHDIX CI0B:
modcm, form, systcmatic, incrt, cube, formula, composition, horizontal,
period, vertical, group
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Yup. 3. Onpeacante 3navenins BLIZEICHHLIX CI0B 10 KOUTCKCTY.

1. The atomic numbers of helium and neon arc 2 and 10, those of
lithium and sodium arc one greater (3 and 11). 2. The clements 3, 11, 19,
37, 55 and 87 arc very reactive chemically. 3. The sky in summer is often
blue, but air is colourless. 4. The propertics of the elements Li, Na, K, Rb,
Cs and Fr resemble cach other, and thosc of their compounds arc similar.
5. The horizontal rows of the periodic table arc called periods. 6. The
scventh period on which the clements 106 and 107 have a hypothetical
cxistencc is called incomplete. 7. Chemists speak about the recurrence of
propertics, becausc similar propertics do occur again and again in cvery
next period.

CJi0B2 K TercTy:

cleavage — paciueruienie; congencr — npiHaVIEAaUlil K oaHOMYy poay;
arbitrary — npos3sonbuulii, cyvaithnii; vary — ismensatecs; dependence —
3aBHCHMOCTD; connection — cBA3b

Text3 B
INpouTtnre TekeT npo cebs (KouTponuunoe BpeMs uTenisn — 6 MIhYT).
The Periodic Table of the Elements

One of the most valuable parts of chcmical theory is the periodic law.
In its modem form this law states simply that the propertics of the chemical
clements arc not arbitrary, but depend upon the clectronic structure of the
atom and vary with the atomic number in a systematic way. The important
point is that this dependence involves periodicity that shows itself in the
periodic recurrcnce of characteristic propertics.

For example, the clements with atomic numbers 2, 10, 18, 36, 54, and
86 arc all chemically incrt gascs. Similarly, the clements with atomic
numbers onc greater — namely 3, 11, 19, 37, 55, and 87 arc all light metals
that are very reactive chemically. These six metals — lithium (3), sodium
(11), potassium (19), rubidium (37), cesium (55) and francium (87) — all
react with chlorine and form colourless salts that crystallize in cubes and
show a cubic clcavage. The chemical formulas of these salts are similar:
LiCl, NaCl, KCl, RbCl, CsCl, and FrCl. The composition and propertics
of other compounds of these six metals are correspondingly similar, and
different from those of other clements.

The horizontal rows of the periodic table arc called periods: they consist
of a very short period (containing hydrogen and helium, atomic numbers 1
and 2), two short periods of 8 clements cach, two long periods of 18
clements cach, a very long period of 32 clements, and an incomplete period.

The vertical columns of the periodic table, with connections between
the short and long periods as shown, arc the groups of chemical clements.
Elements in the same group are sometimes called congencrs; these clements
have closcly related physical and chemical propertics.
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Yap. 4. Craxure, ¥3002.5 a1t Bbl 4To-NHGYAL 1OBOE 13 ITOr0 TCKCTA.
Ecau aa, 1o y1o nmenno?

yllp. 5. PazaeanTe TOKCT 112 TCMATIMCCKIE YaCT it 03ar1aBLTE MX.

Yap. 6. Craxire, 4T0 NOBOPHTCH B TEKCTE:

1) o crpocustit nepuoastyccKoii Tabanuw; 2) o nepnoaax; 3) o rpynnax
3:1eMeiTOB; 4) 0 TOM, KaK BLISBEIACTCR NCPHOAHYUHOCTL XHMuUYeCKuX i Gir-
3HHCCKIX CBOJICTD NICMCUTOD.

Yup. 7. Haiiaure 8 Tercte copesentityio Gopmyanposxy nepioasyec-
KO0 3aK0HA M IICPEBCANTE €¢ 112 PYCCKMIT A3bIK.

Scetion 111

Ex. 1, Think of the situations when the following expressions may be used:

it’s a pity; what a pity; not at all; never mind; I’m not surprised; 1 don’t
think so; I have no idea; excuse me (for)

Ex. 2. Translate the scntences into English using e¢xpressions from
exercise 1,

1. Npocmitre, yTO A NpHwen Tak nosano. — Hitvero, 4 cuic aoaro
Oyay 3acch. 2. [TeTpoB nonayynn ABoiiKy 32 KOHTponbityio pabory. — He
Mory 3ToMy noepiTs. Ol Bceraa xopouo 3animanca. 3. Kak xkans, 4ro s
HC TpHAY 3aBTPa Ha ccMiHap, ol O6yact uxTepecnuiM. — S Tak He Xy-
Mato. 4. Cnacitbo, uyro ckazanu Muc 06 atoM. — He 3a uto. 5. S yutan
3TOT TCKCT ¢ GonbiunM uuTepecoM. — He yausireasto, ol Beas o Men-
acncese. 6. 3aBTpa B 3 yaca 6yact coobuiciie 0 HOBLIX pPC3YALTaTax Ic-
cacaosaniit. — Xanw, 8 ne npuay, y Mcusa B 3 yaca nckuns. 7. Tol He
3Haclb, KOTZAa OM NPCACTABHT cBOIO paboty? — IlonaATiia ne uMelo.

Ex. 3. Make up sentences or short stories with the following words:

1) relation, study, weight, property, Icad to, periodic, discovery, table;
2) occur, clement, order, table, periodic, systematic; 3) consist, isotopc, argon,
cntircly, almost, mass, 40, number; 4) predict, yet, Mendcleyev, discover,
cxistence, which, clement, not, six; 5) periodic, horizontal, table, row, consist,
call, period, clement; 6) vertical, periodic, column, table, group, call

Ex. 4. Give detailed answers to the following questions:

1. What docs the periodic law state? 2. How docs the periodicity of
clements show itsclf? 3. What do you know about periods of clements?
4. What do you know about groups of clements? 5. Why was the periodic
law accepted immcdiately after its proposal?

Ex. 5. Discuss the following topics:

1. The History of the Pcriodic System.
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2. The Description of the Periodic Table.

3. Predictions Come Truc.

4. Characteristic Features of Onc of the Groups of Elements.

DO YOU KNOW THAT...

At present 109 clements are known to the world science, some of them
have only hypothetical existence. Attempts arc being made to synthesize
them in laboratory. Two clements bear the names of great Russian scientists
Mendeleyev and Kurchatov. They arc No. 101 (mendclevium) and No.
104 (kurchatovium). The development of the science of periodicity was
greatly influenced by the synthesis of transuraniums. Ruthenium (No. 44)

was named in honour of Russia.

Lesson 4
IFPAMMATHKA: Ocobuic cnyuan BLIpaXCHIR CKa3ycMOrO IT1aroNoM B CTpa-
JaTeNLHOM 3A10TC,
Section 1
Ex. 1. Pronouncc the following words:
a) o {ou) no, so, role, close, those, note, ago,
devote, over, hope
but: | {A] onc, nonc
[ov) old, cold, only
o [o] on, long, not, box, clock, dog, hot,
shop, soft, stop, strong
o [(A] love, above, cover, discover, comc,
somc, among, other, mother, brother
or (+ cornacuas) |[o:] for, form, ordcr, north, port, short
but: | [3:] work, word, world
or 4+ rnacuas {a:] more, before, cxplore, store
oor [o:] door, floor
but: | [ud] poor
00 [(v) book, look, foot, good
[w) room, food, soon. moon, noon

b) oxygen ["oksid3(9)n), amateur [‘2mat3:], adherent (od "hioront], various
["veanas), particularly [pa“tikjuloh], evidence [‘evidans), phlogiston [flo°d3iston),
combustion [kam bastfon], concept ['konsopt), average [“xvand;3], atmosphere

[‘xtmoasfia)
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Ex. 2. Read the following words and say what Russian words help to
understand their meaning:

rcligious, pharmacist, componcnt, atmosphcere, publication, role,
phlogiston, basis, concept, combination, Swedish, French, metal, product

Ex. 3. Pay attention to the following way of word-building:

ocHoBa cnosa + -age [1d3] = cymecreuTeabhoe
averagc, heritage, language

OCHOBA C10Ba + -r) 1) = cyLICCTBITCAbIOE
theory, century, country, factory, history, industry, discovery

OCHOBa cioBa + -fude [tju(:)d] = cymecrBuTenaLHOC
multitude, magnitude

Ex. 4. Arrange the words in the alphabetic order and find their meaning
in the dictionary.

credit, share, clergyman, amateur, persccution, derive, delay, ardent,
adherent, yicld, volume, cxtent, independently, mercuric

Ex. 5. Define what parts of speech the italicized words belong to. Translate
the sentences into Russian. Use the dictionary if necessary.

1. Pricstlcy’s work was published in 1774. 2. The students of our
group work hard at their English. 3. Sheele’s experiments had probably
been performed cven carlier than Priestley’s. 4. He experiments on this
substancc to make its composition clcar. 5. Oxygen plays an important
rolc in combustion. 6. The plays by A. P. Chekhov are known all over
the world. 7. 4ir the room, plcasc. 8. Oxygen makes up 21 per cent of
air. 9. The yield of this rcaction is usually good. 10. As a rcsult of
combustion many substances yield products which rcact with water and
give acidic solutions. 11. She looks fine today. 12. Pricstley’s fine work
gave good results.

Text4 A
Oxygen: History and Occurrence

Credit for the discovery of oxygen is shared by two men, Joscph
Pricstlcy, an English clergyman and amateur scientist, who later moved to
the United States to escape religious persccution, and Carl Wilhelm Schecle,
a Swedish pharmacist. Working indcpendently, these two men both obtained
the gas which wc know as oxygen by heating various compounds of the
clement, particularly mercuric oxide. They also found evidence that this
gas is a componcnt of the atmosphere. Pricstlcy’s work was published in
1774, but although Scheclc’s experiments had probably been performed
even carlicr, their publication was delayed and no account of them appeared
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until 1777. Though Pricstley recognized that the gas which he had
discovered plays an important role in combustion, hc remaincd, along with
Schecle, an ardent adherent of the phlogiston thcory of combustion; in
fact, he called the gas “dcphlogisticated air™.

On the basis of the experimental results of Pricstley, Schecle, and
others, as well as somce very finc cxperimental work of his own, in 1777
the brilliant French chcmist Lavoisicr cstablished the modern concept
that thc combustion of a substance consists in its combination with the
ncw gas which Priestley and Scheele had described, and which Lavoisier
found an important constitucnt of the atmosphcere. Since the combustion
of many substances (now known as non-metals) such as phosphorus and
sulphur yiclds products which rcact with water and give acidic solutions,
Lavoisicr named this gas oxygen, derived from Greek words meaning
“acid former”.

Oxygen occurs in the free state as the second most abundant component
of the atmospherc; about onc-fifth of the air by volume is oxygen. In the
combincd state it makes up 88.81% by weight of purc water, and, on the
average, 85.79% of sca watcr. It occurs in the carth’s crust, in the form of
a multitude of compounds, to the cstimated extent of 46.43%.

Words and Word-Combinations to Be Memorized

abundamt, account, acid, air, although, appear, atmosphere, on the average,
combination, combustion, component, concept, consist in, constituent, carth,
escape, establish, estimate, even, evidence, fine, free, heat, make up, metal,
obtain, occurrence, oxide, oxygen, own, particularly, perform, play a rolc,
probably, product, publication, publish, pure, react, since, solution, though,
until, very, as well as, yield

Ex. 6. Give the Russian equivalents for the following:

move to, escapc smth., obtain, by heating, particularly, find evidence,
be a componcent of smth., although, perform an cxperiment, cven carlier,
appcar, until, though, along with, in fact, on the basis of, as well as, very
fine experimental work, modem concept, work of onc’s own, consist in
smith,, sincc, such as, yield products, an acidic solution, the sccond most
abundant component, about onc-fifth by volume, in the combincd state,
on thc average

Ex. 7. Give the English cquivalents for the following:

PATIYHBIC COCANHCHISA, MYTCM Harpepatis, ocobenio, HaiiTH 20Ka-
3aTCALCTBO, COCTaBHAA YacTb arMocdicphl, XoT#, onybmikoBarh pabory,
NpPH3HABATh, HIPATH BLKHYIO PONb, HAPALY C, HA OCHOBAHHH, TAK XKC KaK,
ToNKasA paGoTa, COBPCMCHHOC NMOHATIIC, 3AKAI0YATLCA B, TAK KaK, HCMC-
Tann, 1aBaTh NPOAYKTHI, PCaripoBaTs ¢, B cB06OAHOM COCTOAHIMM, BCTpC-
4ati.ca B armMocdicpe, okono 90% no Becy, yHCTas BOAA, B CpCaHEM, MOp-
CKas BOAA
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Ex. 8. Fill in the blanks with prepositions and conjunctions where
neeessary.

of, by, in, about, as well as, and, on

1. Scheele ... Pricstley obtained ... oxygen ... heating various
compounds ... the clement. 2. Pricstley recognized that the gas obtained
... him plays an important rolc ... combustion. 3. Priestley ... Schecle
remained adherent ... the phlogiston theory ... combustion. 4. ... the basis
... the experimental results ... the carlier workers Lavoisier established
his own concept ... combustion. 5. Thc combustion ... a substancc consists
... its combination with oxygen. 6. Oxygen occurs ... the frec state ... the
atmosphere. 7. ... onc-fifth ... the air ... volume is oxygen.

Ex. 9. Practise the fractional numerals.

a) Ilpocteic apoGn.

Model: '/>» — a(one)half
3 — a(onc) third

2/y — twothirds
1!/ — oneandahalf
2% — two and two thirds

s, 3s, WWe, 10V, T8, 1253, 15%4, 35, 6Y12, 4'/10

b) HAccsTuunbie apobt.

Model: 0.1 — nought pointone
0.01 — nought point nought onc (point nought onc)
2.54 — two point five four

0.2,0.15, 1.25, 0.001, 3.42, 52.03, 0.14, 0.7

¢) Ilpouentul.

Model: 3% — three percent (Latin — pro centum)
*s% — two fifths per cent
0.1% — nought point onc per cent

1%, 7%, 25%, 0.2%, /5%, 27.3%, 81.357%, 16.5%

Ex. 10. Translate into Russian.

a) will be discussecd, was being studied, will have been taken, are named,
had been discovered, will be obtained, have been written, were being
translated, shall have done, arc uscd, is being done, will be produced, was
asked, arc taught, will be given

b) 1. Oxygen was obtained by Schecle and Pricstley independently.
2. Oxygen was obtained by hcating mercuric oxide. 3. Evidence was
found that this gas is a componcnt of the atmosphere. 4. The theory of
phlogiston is not much spoken about at present. 5. An important rolc of
oxygen in combustion was discovered by Pricstley. 6. The gas obtained
was called by him “dephlogisticated air”. 7. The modern concept of
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combustion was cstablished by Lavoisier. 8. Substanccs such as phosphorus
and sulphur arc known as non-metals. 9. The name “oxygen” was derived
from Greck words mcaning “acid former”. 10. Oxygen is found in the free
state in the atmosphere. 11. When a substancc is attacked by oxygen, it
forms an oxide or a number of oxides. 12. Not unfrequently the clements
helium, ncon, argon, krypton and xcnon arc rcferred to as noble gascs.
13. Gold is unaffccted by oxygen. 14. Many kinds of oxides arc met with
in the study of chemistry. 15. By Dalton’s atomic thcory atoms were looked
atas indivisible constitucnts of substances. 16. Potassium is quickly acted
on by thc oxygen of the air. 17. Oxygen is constantly being put back to the
atmosphere by trecs and other plants. 18. This method has been followed
sincc the time of Pricstley. 19. The lccture was followed by the
demonstration of experiments. 20. The first success was followed by many
others. 21, The yicld of the reaction is greatly affectcd by temperature.
22. Attention was drawn to the valence of substances. 23. Attempts were
madc to obtain purc oxygen. 24. Much attention has been given recently
to the study of this group of oxidcs.

Ex. 11. Translate the sentences into English.

1. CoBpcMCHHOC NOHATHC ropeHis Oblo ycTanonnctio JlaByasne B
1777 rony. 2. 7ot ra3 6sw1 Ha3BaH «obpa3syioutM KicaoTei». 3. Kicno-
poxa 6uin Haiiacn B 3eMHOIT kope B Binc cocainenuii. 4. Kiucnopon 6u1n
NOJYYCH HArPCBAHICM PA3NHYHBIX COCAHMCHMIT ITOTO JICMCHTA, B YacT-
HOCTH, OKCHIA pTyTH. 5. Pabora [psicrmi 66ina omyGankosana B 1774 rony.
6. Kitcnopon Obin oTKpRIT 3t onican Bo Bropoii nonoeinc XVIII Beka.
7. Takic BemeCTBa, KaK Kaiit, H3BCCTHBI KaK OYCHb AKTHBHbIC MCTALILL.
8. Ha 3onoto kicnopon He AciicTBYCT His NPH KaKoii TCMiicpaType.

Ex. 12. Make up questions to the italicized parts of the sentences.

1. Priestley lived and worked in England and then in the United States
(3). 2. Oxygen was obtaincd by heating various compounds of this clement
(3). 3. The word “oxygen” dcrived from Greck means “acid former” (2).

Ex. 13. Answer the following questions:

1. What famous scicntists worked on the discovery of oxygen? 2. Who
was the first to obtain this gas? 3. What was the mcthod of obtaining
oxygen? 4. What theory of combustion existed in Pricstley’s time? 5. What
did the French chemist Lavoisicr establish? 6. What docs the modem concept
of combustion statc? 7. What docs thc word “oxygen” mcan? 8. Where
docs oxygen occur and in what statc?

Section 11

Yap. 1. IIpounitre 3araanue Texera 4 B. Beriio npocMoTpitTe ero it Kparko
PacckamuTe, 0 ues oil.
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¥Ynp. 2. a) Hajosure 31auenns c1eAy0mux HHTEPHANHONANLNLIX CI0B:

essential, respiration, process, diatomic, litre, atmosphere, crystalline,
laboratory, accelerate, distillation, control, condition, cylindcr, clcctrolysis,
condense

b) HazoBKTe CICAYIOIIHC DTTCMENTRI:
potassium, chlorine, manganese, nitrogen, hydrogen

¥Ynp. 3. Onpeacanre 3HaeHHA BLUACTEHHDBIX C10B N0 KONTERCTY.

1. Water is a compound with the formula H;0. 2. Oxygen supports
combustion. 3. A gas which has no colour and odour is called colourless
and odourless. 4. Onc litre of water at 0°C dissolves 48.9 ml of oxygen gas
at 1-atm pressure. 5. The boiling point of water is 100°C. 6. Water freezes
at 0°C. 7. Above 0°C watcr is liguid and below 0°C it is solid. 8. Heating
potassium chlorate is followed by the evolution of oxygen. 9. When water
is boiling, it is evaporating. 10. Oxygen is stored in steel cylinders.
11. When the reaction procceds very quickly, we usually say that its rate
is high. 12. In the laboratory oxygen is obtained by hcating KCIO;, and
commercially it is made by the distillation of liquid air. 13. Oxygen is
soluble in water very little.

Ca0Ba R Tercry:

fire — orous; odour — 3anax; pale — Gneannii; melt — naasuTnes;
amount — xom4ecTso; volatile — neryuitii; tend — cTpeMirTbea

Text4 B

IpouTnTe TexcT npo ce6a (KONTPOILIIOE BPEMS YTEHHE — 5 MIHYT).
Oxygen

Oxygen is onc of the most abundant clements. It forms 21 per cent
of the atmosphcre, 89 per cent of the water, and about 50 per cent of
the carth’s crust. Without oxygen, lifc cannot exist, as well as fire.
Oxygen is essential in supporting respiration and combustion, it is used
in many modern industrial processes. The clement consists of diatomic
molccules.

It is a colourless, odourless gas, which is slightly soluble in water:
1 litre of water at 0° dissolves 48.9 ml of oxygen gas at 1-atm pressure. Its
density at 0°C and 1 atm is 1.429 g litre". Oxygen condenses to a pale
blue liquid at its boiling point, —183.0°C, and on further cooling freczes
at =218.4°C to a pale bluc crystalline solid.

| Oxygen is casily prepared in the laboratory by hcating potassium
chlorate,

KCIO, : 2KCIO; - 2KClI + 30: (g).
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The reaction proceeds at a temperature just above the melting point of
potassium chlorate if a small amount of mangancse dioxide, MnQO;, is
mixed with it. Although the mangancsc dioxide accelerates the ratc of
cvolution of oxygen from the potassium chlorate, it itself is not changed.

Oxygen is made commercially mainly by the distillation of liquid air.
Nitrogen is morc volatile than oxygen, and tends to cvaporate first from
liquid air. Ncarly purc oxygen is obtaincd by properly controlling the
conditions of the cvaporation. Oxygen is stored and shipped in steel
cylinders, at pressures of 100 atm or more. Oxygen is also made
commercially, together with hydrogen, by the clectrolysis of watcr.

¥np. 4. Ckaxure, ueM oTatuacTcst TekeT 4 B o1 Texera 4 A,

Ynp. 5. Pazaensre TekcT na TeMaTHYECKHE 4acTH i 03aI1aBLTE KaX-
RY10 4aCTb.

Ynp. 6. Craxure, 4To roBOPHTCA B TEKCTE:

1) o pacnpocTpaHeHN Kica0poaa; 2) o ero GpiINUECKHX cBoOlicTBaX;
3) o noayuenun xucaopoxa B 1aGoparopuu; 4) 0 npoMbLIMACHHOM NOAY-
YCHIUK KitCT0poaa; 5) o ero xpanenust.

Vnp. 7. Haiiaure B TeRcTe #t nepeBealTe HA PYCCKHIT A3LIK BCE NpeRIoKC-
HHS, B KOTOPLIX FOBOPHTCH 0 NMOTYHCHUK KICI0P0Ia B NPOMBLINLICHIMOCTI.

Section III

Ex. 1. Think of situations when the following expressions may be used:

sorry, I’m sorry, excuse me, that’s all right, never mind, not at all,
thank you, thanks

Ex. 2. Translate the following sentences into English. Let your fellow
students respond to them. Use expressions from exercise 1.

1. U3Bunnre, 1 onoszaan. 2. IIpocm, 4T0 & HC 32KONYIA NCPCBOA, MCHSA
3oByT B naGoparopiio. 3. Cniaci6o, wro ThI momor mic. 4. Hasuui, s cuie
He 3Hal0, yTo Oyay menath 3aBTpa. 5. Cnacibo 3a kuury. S npoyen ce 3a
2 nns. Oua oucHs uircpectas. 6. XKanb, Ho N0 XHMIK R NOAYYHI TOALKO
«3». 7. Tebe HpaBuTca MareMaTiKa? 8. O ycM roBOpPHI NPCNIONABATCL HA
npoLUIOoM 3aHATIIN?

Ex. 3. Make up sentences or short stories with the following words:

1) be, Pricstley, scicntist, amateur, English; 2) pharmacist, work,
Swedish, Scheele, independently, obtain, gas, oxygen, know, we; 3) they,
gas, rolc, combustion, find, play, evidencc, important; 4) French, Lavoisier,
modcm, combustion, chemist, cstablish, theory; 5) free oxygen, second,
Statc, occur, most, componcnt, atmosphcre, abundant; 6) gencrally, obtain,
liquid, oxygen, commercially, air, distillation; 7) way, oxygen, be, another,
obtain, water, clectrolysis
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Ex. 4. Give dctailed answers to the following questions:

1. In what way did Priestley and Schccle obtain oxygen? 2. What is
thc modern conccpt of combustion? 3. What is the role of oxygen in
combustion? 4. Who established this conccpt first? 5. Is oxygen an abundant
clement? Give some examples. 6. What are the physical propertics of
oxygen? 7. What ways of preparing oxygen in the laboratory do you know?
8. How is oxygen made commercially?

Ex. 5. Discuss the following topics:

1. Physical Propertics of Oxygen.

2. Chcmical Propertics of Oxygen.
3. Preparation of Oxygen.
4. The History of the Discovery of Oxygen.

DO YOU KNOW THAT...

The phlogiston thcory of combustion was still prevalent in Russia in
thc middlc of the cighteenth century. It came into conflict with the
corpuscular thcory put forward by Lomonosov. His experiments on the
calcination of metals hclped Lomonosov to find cvidence against it and
led him to the discovery of the main law of chemistry — the law of

conscrvation of mass and cnergy.

Lesson 5

FPAMMATHKA: Cornacoanie BpeMeH.

Section I
Ex. 1. Pronounce the following words:
a) |u [ju:] |use, due, cube, huge, human, future,
refuse, deduce, duty, assume, music
but: | [u:] |blue, true
u [A] |up, but, cut, thus, such, publish, hundred,
result, crust, just, number, much,
combustion, substancc
but: | [v] | put, full
ur (+ cornacuas) |[3:] |turn, burn, occur, purpose, surface,
further
ur + raacHas [jua) | pure, during
eu [ju:] |neutral ncutron, pneumatic, pneumonia

cw

new, few




b) calcium ["kalsiom], carbide ["kabaid], commercial (ko'm3:fal],
liquefaction [ ikwi'fackfon]), acctylene [9°setili:n), broad (bro:d), ficld (fi:ld],
garage ["gxra:3), automobile [“2:tomod bi:l), manufacture [,mznju fxcktfs),
refrigerator [r1°frid3orcita), iron ["a1on), discase [d17zi:z}, alitutude ["zltitju:d),
health [hclB), pneumenia [nju(:) ‘maunja)

Ex. 2. Read the following words and say what Russian words help to
understand their mcaning.

intcrest, gas, active, actual, cxtremely, factor, speed, method, econom-
ically, calcium, carbidc, scalc, process, fractional distillation, technically,
temperature, revolutionize, defect, operate, industrially, rectification,
acctylenc, proportion, basis, practically, division, production, garage,
automobilc, manufacture, refrigerator

Ex. 3. Pay attention to the following way of word-building:

0CHOBA CI0Ba + ~fure [1f3] = cyulecTBiTEALIOC
nature, structure, mixture, feature, picture, temperature, manufacture

but: -sure pressure [- 2], measure [-39)

OCHOBA CJI0Ba (IHOTAA € 4epeROBaliEM IIACHLIX KOPHAR) + -t = cyuect-
BHTCAbHOE

strength, length, depth, dcath, breath, health

OCHOBA CI0BA + -/ess — NPHAAraTeasLHoce
uscless, senscless, colourless, odourless, tasteless, featureless

Ex. 4. Give the initial forms of the following words, arrange them in the
alphabetic order and find their meaning in a dictionary.

mixcd, welding, divided, ficlds, perhaps, cquipment, applicd, surfaces,
altitudes, otherwise, feet, besides, required

Ex. 5. Using the context and a dictionary give the right meaning of the
italicized words.

1. He usually finds his own way to do the work. 2. There is no other
way out. 3. In this way, the oxy-acctylenc process is applicd almost in
every ficld of industry. 4. How Jong is a foot? — It is 30.48 centimetres.
5. The phlogiston thcory no longer cxists. 6. The academic year is divided
into two terms. 7. Technical terms arc casy to learn if there arc Russian
analogues. 8. Elements are classificd in terms of their propertics. 9. My
friend lives not far from the University. 10. By far the greatest volume of
oxygen is uscd for industrial purposes.
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Text5S A
Modern Uses of Oxygen

Although oxygen has been used in industry for more than 100 years,
there has been interest in this colourless, odourless, tastcless gas for scveral
hundred years. Its presence as an active element in the air was suspected
as long ago as 1500 A. D, but only in 1777 Antoinc Lavoisicr, a French
chemist, named oxygen and described its propertics.

The actual development of the industrial application of oxygen for the
ncxt hundred ycars was extremely slow. Then, at the tum of the twenticth
century, two factors greatly speeded progress. Onc was a method for
cconomically producing oxygen of high purity from thc air, and the other
was a mcthod for producing calcium carbide on a commercial scalc.

Probably 95 per cent of the huge volume of oxygen used today is obtained
from the air by a process which was developed by Dr. Carl von Linde in
Germany in 1895 and 1902. This mcthod is based upon the liquefaction of
air and its fractional distillation. Technically, the process is complicated, as
it requires onc of the lowest temperatures used industrially — more than
300°F below zcro (—194.4°C). The liquid air is a very cold mixture of liquid
oxygen and liquid nitrogen. Oxygen is then scparated by rectification. Most
oxygen produccd for industrial purposes is purcr than 99 per cent.

Calcium carbidc treated with water produces acctylenc, a gas which
burns in air with a brilliant whitc light. When the two gascs, oxygen and
acctylenc are mixed in proper proportions and bumed, their combustion
produces the hottest flame known — more than 5400°F (= 3000°C). This
flame for the past 100 years has formed the basis for the oxy-acetylene
proccess for welding and cutting metals.

Today there is practically no industry which docs not usc the process.
Broadly speaking, applications arc divided into two ficlds — repair and
production. The repair ficld is perhaps the better known, for practically
cvery garage uscs the oxy-acetylene process for repairing automobile parts.
In industry, there is not a factory which docs not usc the proccss in many
different ways for repairing the cquipment.

Another process where acetylenc is used, is called “hard-facing”*.
Extremcly hard alloys arc applied to the surfaces of metal parts, increasing
the life of the parts many times.

Certain industrics have developed mostly duc to welding, This is true
in the manufacture of airplancs, automobiles, refrigerators, railway roads.

But the greatest amount of oxygen is uscd in cutting iron and stcel —
onc of the most spectacular applications of oxygen in industry. This simple
process has literally revolutionized the metalworking industrics. It was
found that any cuts were madc quite casily.

* hard-facing — NOKpLITHE TRCPALIM C0EM, YNIPOYHEHHE NOBCPXNOCTH
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Onc of the most recent applications of the oxy-acctylenc proccss is for
removing surfacc defects from stecl. In this way, larger amounts of clcaner
and better stecl arc made possible at lower cost.

Although by far the greatest volume of oxygen — amounting to scveral
billion cubic fcet a year — is used for industrial purposcs, an cver increasing
amount of oxygen is being used in medicine, the treatment of discascs,
such as pncumonia or hecart discases. It has saved many lives. Besides,
while breathing oxygen, aircraft pilots operate at altitudes otherwise
impractical without it.

It may be said that oxygen is men’s best friend — both in industry and
for human health.

Words and Word-Combinations to Be Memorized

acetylene, actual, amount, apply, base, below, besides, burn, calcium,
carbide, commercial, complicated, development, distillation, divide, equipment,
ever, extremely, factor, foot (fect), fractional, human, interest, iron, liquid,
manufacture, mix, nitrogen, opcrate, past, possible, practically, presence,
process, production, proportion, recent, scale, scparatc, speed, steel, taste,
tastcless, technically, tempcerature, than, truc, at the tum of the century, while

Ex. 6. Give the Russian equivalents for the following:

long ago, more than, less than, industrial application, extremely slow,
at the turn of the twenticth century, speed progress, high purity, on a
commcrcial scale, huge volumc, obtain by a process, develop a process,
liquid air, scparate, for industrial purposcs, treat with smth., mix in proper
proportions, form the basis for smth., automobilc parts, the mctalworking
industrics, remove a dcfect, treat a discase, breathe oxygen

Ex. 7. Give the English equivalents for the following:

AKTHBHBIH MICMEHT, TOJILKO, B NPOMBILLICHHLIX MaciITabax, BCPOATHO,
KapOua KasbLiA, NOMYYHTL H3 BO3AYXa, pa3paboTars MeTox, paKLHOHHAA
Nieperolka, caMas HH3Kan TCMICPATYPa, HIDKC HYJIA, BIIUC HYNSA, KHIKHIT
BO3AYX, /U1 NMPOMLINUICHHLIX LENCcH, FOPETh Ha BO3AYXC, Pasfic/INTL Ha,
MCTAUIHYCCKHE AeTanH, Hanbonbluce KOMHYCCTBO, NPOCTOIH NMpOLCCC, Ta-
KKM 00pa3oM, BO3MOMHKIIT, XOTA, KPOMC TOTO, JTYHLUMit APYT YCIOBCKA

Ex. 8. Fill in the blanks with prepositions where necessary.
of, at, in, for, from, upon, with

1. Oxygen has been used ... undustry ... more than 100 years. 2. The
actual development ... the industrial application ... oxygen began ... the
turn of the twenticth century. 3. Today probably 95 per cent ... the huge
volume ... oxygen is obtained ... the air. 4. This method is based ... the
liquefaction ... air and its fractional distillation. 5. When calcium carbidc
is trcated ... waltcr, it produces acctylenc. 6. Acctylenc bums ... air ... a
brilliant white light. 7. The greatest amount ... oxygen is used ... cutting
iron and stecl.
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Ex. 9. a) Check up if you remember the following:

Npwaararensisie Iozoxureabnan| Cpasnuteasian |  Ipesocxoanas
CTCICHbL CTCNICHL CTCNCHL
OntiocnokHbC long longer the longest
NPHNAraTCALHHC
Muorocnoxusic | difficult more difficult | the most difficult
NPHIATATCAbHBIC
Ocobnie cayyan good better the best
bad worse the worst
little less the least
much/many | more the most
far farther/ the farthest/
further the furthest

b) Translate the following adjectives into English and give their
comparative and supcrlative forms:

HOBBIi1, Xopoii, 6onblLoit, NA0X0i, HHTEPCCHII, TCOPETHUCCKHI,
MHOIO, JICTKHI1, BBICOKHI{, MAJICHLKHI!

¢) Translate the sentences into Russian, paying attention to the adjectives.

1. The Russian language is more difficult than the English language.
2. This work is less important than that work. 3. Lesson 2 is more interesting
than Lesson 1. 4. What is the largest city in Russia? 5. Is the Volga longer
than the Lena? 6. Which is the oldest building in St. Petersburg University?
7. Which was the most difficult subject for you when you were at school?
8. Who is the oldest in your group? 9. Most oxygen produced for industrial
purposcs is purer than 99 per cent. 10. Some applications of oxy-acctylene
process arc better known than others. 11. Onc of thc most spcetacular
applications of oxygen in industry is for cutting iron and steel. 12. Perhaps
you will describe the most reccnt applications of the oxy-acetylene process.
13. Oxygen is men’s best fricnd.

Ex. 10. Translate the sentcnces into Russian.

1. He told me that the lccturc would begin at 3 p. m. 2. They knew
student N was working at the laboratory. 3. As I hadn’t rcad this article
before, I went to the reading-room. 4. I thought she would bccome a
good student. 5. When I camc to the laboratory, he had alrcady gone
home. 6. We were told that even Lavoisicr had been interested in oxygen.
7. The teacher explained how the substance had been obtained in his
laboratory. 8. The hypothesis was very intcresting but we wanted to know
how it had been developed. 9. Soddy showed that some radioactive
clements had similar behaviour. 10. Mendeleyev predicted that more
clements would be discovered and cven described their properties.
11. Early chemists thought that water was an clement. 12. Their
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cxperiment showed that not all isotopes were stable. 13. When we came
in, she had finished her experiment and was analysing the results.
14. Everybody knew that professor N was making experiments on the
propertics of substanccs.

Ex. 11. Translate the sentences into English.

1. Kucnopon yxe naBHO NPHMCHACTCA B npombinuicHHoctH. 2. Kic-
N0poA 06BIYHO MOMYHAOT H3 BO3AYXA MYTCM CIO CKIKCHHA H QPAKLHOH-
HOit ncperoHkH. 3. B TCXHMYCCKOM OTHOWMICHHH 3TOT NMPOUCCC CNIOKCH.
4. Xuzgkuit Bo3ayX — 370 OUCHb XONOAHAA CMECH KHIKOTO KHCJI0pOAa i
AuAkoro asora. 5. Korna kapOng kansumua o6pabareiBaior Bonoit, nomy-
yaeTcs alenivicH. 6. B Hactosice BpeMa KHCIOPOAHO-auCTHICHOBAA CBap-
K3 M pc3Ka MCTa//IOB NPHMCHACTCA MOYTH BO BCCX OTPACAAX NPOMBIII-
scHHOCTH. 7. OrpoMHOC KOJIHYCCTBO KHCJIOPORA HCMONb3YCTCA €KCIOAHO
JUIA IPOMBILLICHHBIX Heneit. 8. Kucnopon — nyuiwmit apyr yenosexa. On
TOCITYXILT CNIACCHHIO SKH3HH MHOIHX JIIOACH.

Ex. 12, Make up questions to the italicizcd parts of the sentences.

1. There has been interest in oxygen for several hundred years (2).
2. Today thcere is practically no industry which does not use the oxy-
acetylene process (3). 3. Applications of the oxy-acetylene process arc
divided into nwvo ficlds — repair and production (3).

Ex. 13. Answer the following questions:

1. Who gave the name to oxygen? When? 2. What can you say about
the industrial application of oxygen in the nincteenth century? 3. What
industrial application of oxygen is known best of all? 4. In what ficlds of
industry is the oxy-acetylene process used? 5. Why is oxygen called
men’s best friend?

Scction 11

¥np. 1. TIpouTsTe 3aro10BoK M NOX3aroN0Box TeKeTa S B, Benomnute u
CRaXHTe, UTO B Yike 311aeTe NO Aannoii Teme.

Ynp. 2. HazoBsre 31a4cHus CICAYIOWNX HITEPHAUHOHANLHLIX CT0B:

radiation, ultraviolet, ozone, clectric, arc, gencration, clectrolysis,
concentration, cfficicncy, characteristic, detect, toxicity, molecule, lincar,
contract, diamagnctic, resonance, clectrophilic, mechanistic, biological,
effect, vitamin, obscrvation, antioxidant, protection, destructive, clastomer

¥np. 3. Onpeaennte 3na4eHHs BLIRCSEHNULIX €108 N0 KonTerery. Citso-
HIMBI B CKOGKAX NOMOTYT BaM.

1. Elcctrolysis is onc of thc common (usual) methods for obtaining
ozone. 2. The ultraviolet radiation technique (mcthod) is used when
relatively (comparatively) low concentrations arc obtained. 3. When high-
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purity ozonc is desired (is nccessary), liquid ozonc is used. 4. When
watcr is boiling, vapour is formed. 6. The normal atmospheric pressure
is 760 mm. 7. The characteristic odour of ozonc is detectable by nose.
8. This odour provides (gives) a warning (a signal) of toxicity. 9. On
exposure to oxygen mctals arc oxidized. 10. Gascous ozonc possesses -
four resonance structures. 11. Elcctrophilic nature of ozone is accounted
Jor (cxplaincd by) this fact.

Ca0Ba K TCKCTY!

“silent discharge — mixuii paspaa; require — TpeGosars; environment —
oKpyxatolan cpeaa; pass through a vessel — npoxonurs yepes cocya; bond —
cBa3b; rat — Kpbica; undergo — IOABEPraTbes

Text 5 B

IpouTiTe TexReT Npo ceGs (KONTPOILHOC BPCMA YTeNHA — 7 MuuyT).
Ozone: Properties, Toxicity, and Applications

Common methods for ozone gencration arc ultraviolet radiation, silent
electric arc discharge and clectrolysis. The unltraviolct radiation technique
is uscd only when relatively low concentrations arc required, c. g. for
cnvironmental study. The clectrolysis of water is not widely used becausc
of its low cfficicncy. So far, the action of silent clectric discharge on oxygen
is the most common method for the production of ozone. It gives a yield of
6% by weight of ozonc.

When high purity or quantity of ozonc is desired, it is possible to usc
liquid ozone. The ozonc-oxygen mixture from onc of the above mcthods
is passed through a vessel at liquid oxygen temperature (~183°C). Because
of the large difference in the vapour pressure of ozone and oxygen, oxygen
is pumpced off from the mixture whercas ozone is liquefied. Liquid ozone
is then vaporized from the concentrated system for further use.

Ozonc is a colourless gas with characteristic odour which is detectable
by nosc and provides a warning of toxic exposure. The ozone molecule is
non-lincar with a bond angle of 116°. In contrast to oxygen, gascous ozonc
is diamagnctic and posscsscs four resonance structures with (11I) and (1V)
accounting for its clectrophilic nature.

ﬂ/O\O 0//0\0 ‘0/0 \0' ‘0/0 \ 0

Mechanistic studies of the biological cffect of ozonc are of particular
interest. Vitamin E prolongs the life of rats exposed to ozone. This is based
on the obscrvation that the vitamin E-dcplcted group undergoes a more
significant change than the vitamin E-supplemented group in the fatty acid
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composition of total lung lipid. Thercfore vitamin E, the biological
antioxidant, providcs protection from ozonc toxicity.

Ozonc is a particularly destructive substance to rubber and other
clastomers.

Ynp. 4. Craxure, y3uaan an Bul 4To-niGyar 1Hosoc K3 ITOro TCKCTa.
YTto simcinio?

YIlp. 5. PameanTe TOKCT HA TCMATHYMCCKHE MacTH ¥ 03ar1aBLTC Kaw-
AY10 4acThb.

Ynp. 6. CrakuTe, 4T0 roBOPHTCS B TCKCTE:

1) o noayucinmn 03012a; 2) 0 TOM, KaKoii METOA NOJYHCHIIR 030112 ABJIA-
€TCSl caMLIM pacnpocTpalcHiubin; 3) 0 ToM, 4To coboil npeacTapiaser 030u;
4) o ToM, karoBo GitoornuccKoe AciicTaite o3o0na.

Ynp. 7. Haiinnte B TEKCTC NpeLIokcis ¢ ONMCAKKEM CTPOCItHA MoJC-
KYAILY 030152 © AiCpeBeaNTe ix Ha pycCKnii RILIK,

Scction 111

Ex. 1. a) Think of the situations when the following or similar expressions
may be uscd:

so do 1, so shall I, so is he, etc.; ncither do I, neither shall I, neither is
he, etc. '

b) Translate the following dialogues into Russian:

1. I like reading very much. — So do 1. 2. He gocs to the cinema once
a weck. — So docs she. 3. They have alrcady had breakfast. — So have
we. 4. 1 don’t like examinations. — Neither do I. 5. He docsn’t go to the
theatrc very often. — Neither docs his sister. 6. They haven’t visited
Mendcleyev’s muscum yet. — Neither have we.

Ex. 2. Translate the sentences into English. Let your fellow students
respond to them. Use expressions from excrcise 1.

1. Mui 3nacM MHOTO 3akoHOB XHMitH i GH3iKH. 2. S He NOMHIO 3HaYe-
HHA 3TOTO CJ10Ba. 3. Ham HpaBHTCS YHTaTL TCKCT O BCIMKHX YYCHBIX. 4. Mbl
y3HaIH MHOTO MHTCpccHoro o Mcnacncese. 5. 1o cux nop s HHKoraa He
cansimian o [Tpucrmi. 6. On cuue He 3nacT, yTo Mbl yke pabotacm B 1abo-
paropist. 7. MHc e noHpaBuAack NOCACAHAS JACKLMSA MO MaTCMAaTHKC.

Ex. 3. Make up sentences or short stories with the following words:

1) oxygen, almost, industry, usc, cvery, ficld; 2) amount, use, cutting,
iron, great, oxygen, steel; 3) oxygen, discascs, amount, cver, usc, increasing,
trcatment; 4) oxy-acctylenc, application, know, process, repair, production,
ficld; 5) gas, characteristic, be, ozone, colourless, odour
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Ex. 4. Give detailed answers to the following questions:

1. What factors speeded the development of the industrial application
ofoxygen? 2. How is oxygen produced today? 3. Why has the oxy-acctylcnc
process found wide application? 4. Where clsc is oxygen used bcsndcs in
industry?

Ex. 5. Discuss the following topics:

1. Mecthods of Obtaining Oxygen.
2. The Application of Oxygen.
3. The Difference Between Oxygen and Ozone.

DO YOU KNOW THAT...

In naturc ozone is formed from oxygen during lightning discharges,
and at altitudes of 10,000~30,000 mectres through the action of solar
ultraviolct radiation. Ozonc removes harmful ultraviolet radiation from
sunlight and also absorbs the Earth’s own infra-red radiation thus protecting
it against cooling. Therefore the ozone belt plays a major role in protecting
life on Earth.

Lesson 6

FPAMMATHUKA: CocrasHoe menHoe ckasyemoe. Ofutie caeneHis o Heany-
Hbix popmax marona. CriocoObl BHpakeHIR NPeaHKaTHBA.

Section I
Ex. 1. Pronounce the following words:
a) | al + cornacuan |[9:1] |call, also, all, small, already, almost,
always, ball, salt, although, wall
al+k @3] walk, chalk
but: | [x] alcohol, alkali, calcium, alchemist
a fa:] sample, example, past, after, answer, ask,
half, task, class, grass, glass, pass, vast,
mask, fast, last
but: | [x] mass
wh {w] what, while, when, where, which, white,
why
but: wh+o (h) who, whose, whole, whom
w+a (wo]) | want, water, wash, was, watch
w+ar [wo:) |warm, war

b) light [lait], ratio ['re1f1o0], committee (ko 'muti1), accuracy [‘xkjorasi],
deuterium [dju(:) t1onom)], tritium {“tntiom), nucleus [ ‘nju:khos), ionize ["a1onaiz),
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covalent (kov veilant], convenient [kon’vi:njont], sulphuric [sal fjuank], cathode
[‘kx6aud], anode [‘xnoud]

Ex. 2. Read the following words and say what Russian words help to
understand their meaning:

mass, individual, calculate, committee, standard, zinc, impress, isotopic,
deuterium, tritium, radioactive, stable, ordinary, scparation, clectrolysis,
concentrate, apparatus, proton, ion, sole, ncutron, characteristic, general,
natural, recombine, linc, combination, organic, covalent, type, class, act,
ncgative, molccule, hydride, barium, action, cathodc, anode

Ex. 3. Pay attention to the following way of word-building:

ocHOBa cnioBa + -ize [aiz] = raaron
summarize, organize, recognize, ionize, revolutionize, gencralize

OCHOBA CNIOBA + -€nf = CYMECTBUTEALHOE, NpiAaraTeabLHoe
student, component, constituent, coeflicient, opponent

different, convenient, intelligent, efficient, violent,
evident, constituent

€O~ + OCHOBA CJ10B2 —> CYLICCTBHTIbLHOE, NPHIARTATCILHOE, I3ar0J

co-worker, co-author, co-pupil, co-student,
co-reactant, coordination

covalent, coaxial, coordinate
coexist, cooperate, coagulate, coordinate

Ex. 4. Compare the meanings of the verb with and without prepositions.
Use a dictionary if necessary.

come — come back — come off — come out; decide — decide upon;
g0 — go back — go on — go away — go out — go in for; stand — stand
up — stand for; make — make up — make out; find — find out; sct — sct
up; give — give away — give back — give off — give up; get — get off —
get out — get together — get up; consist in — consist of; usc — usc up

Ex. 5. Make up some sentences of your own illustrating different meanings
of verbs with and without prepositions. Use the verbs from exercise 4.

Text 6 A
Hydrogen

Hydrogen is the lightest chemical clement. Its mass is the unit of
measurcment for the masses of other elements.

Atomic weight, or mass, was long considcred the most important
property of an clement. By weighing the amounts of individual clements
making up achemical compound and calculating the weights of these ratios
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to the weight of hydrogen which will combinc with the same clements, it
is found that the atomic weights of the other clements arc almost, but not
quite, whole numbers.

During the nineteenth century a committee of chemists was chosen
to decide upon a standard of accuracy for atomic weights. The committee
sct the atomic weight of oxygen at 16.000 in order to makc the atomic
weights of other clements come out closer to whole numbers. That change
of standards gave hydrogen the weight of 1.008.

Hydrogen was first obtained in 1766 by Sir Henry Cavendish in
London. He found that he could get the gas by dissolving zinc, iron or
tin in diluted vitriolic acid (H:SO;) or spirit of salt (HCI). He discovered
that a mixture of hydrogen and common air explodes with a long noise,
and he was impressed with the lightness of the gas. He named the gas
“inflammable air”, the name “hydrogen™ (water-former) was given by
Lavoisicr.

Hydrogen cxists in three isotopic forms, known as hydrogen
(or protium), deuterium and tritium. Tritium is radioactive, with a short
half-life. Deuterium is stable, and occurs in a small amount with ordinary
hydrogen. Its compound (D:0) is known as hcavy water. Slight
differences between the propertics of ordinary water and heavy water
allow their separation, notably by electrolysis, in which ordinary water
is dccomposed and heavy water becomes concentrated in the water left
in the apparatus.

The nuclear structure of ordinary hydrogen consists of onc proton,
the unit of matter. This is the same as a hydrogen ion. An clectron as the
sole planct in this system completes the structure of hydrogen atom.

The diffcrence between ordinary hydrogen and heavy hydrogen
(dcuterium) lics in the fact that deuterium has a ncutron in the nucleus in
addition to the proton. Addition of the ncutron adds weight but docs not
change the chemical characteristics. This is in accordance with a general
rule covering structures of clements.

Tritium has a nuclcus consisting of onc proton and two ncutrons.

Hydrogen is given off by some natural gas wells, but it cscapcs into
the upper air. It is not found uncombincd on the carth. It is recognized in
the stars by its spectrum lines in the light that we reccive from them.

In combination with oxygen, in the form of watcr, and with carbon,
in the many organic compounds, hydrogen is onc of thec most abundant
clements on the carth.

Hydrogen combines with other clements and forms different kinds
of compounds, some of which ionize in solution, others which arc joined
with covalent bonds, yiclding organic types of compounds.

Although formerly it used to be classed with the alkali metals of
Group 1 in the periodic table, hydrogen acts as a negative part of the
molecule when it is in combination with those metals. It forms hydrides
which are in gencral colourless crystals. Similar compounds arc formed
with calcium and barium of Group I1. The hydrides decompose in water,
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releasing hydrogen. This property has been used as a convenient way to
store hydrogen.

Hydrogen is usually obtained by action of sulphuric acid (H,SO,) on
zinc. The metal replaces the hydrogen, which bubbles off a gas.
Electrolysis of water also liberates hydrogen at the cathodc, while oxygen
comes off at the anodc.

Words and Word-Combinations to Be Memorized

in accordance with, act, action, alkali, anode, apparatus, barium, bond,
carbon, choose, comc out, combine, concentrate, consider, covalent, decompose,
difference, dissolve, clectrolysis, clcctron, explode, form, general, give off, half-
life, hydride, hydrogen, ion, ionize, line, measurement, molecule, negative,
nucleus, in order to, ordinary, radioactive, separation, spectrum, stable, standard,
sulphuric, tin, unit, whole, zinc

Ex. 6. Give the Russian equivalents for the following:

unit of measurcment, make up a compound, whole numbers, a
committee of chcmists, a standard of accuracy, in order to, weigh, dissolve,
zinc, iron, a diluted acid, common air, the lightncss of the gas, hydrogen,
an isotopic form, radioactive, a short half-life, stable, a small amount,
ordinary, heavy water, slight d|ﬂ‘crcncc clectrolysis, apparatus, consist
of, the unit of matter, an ion, an clcctron, complete the structure, the
difference lies in the fact in addition to the proton, change the chemical
characteristics, be in accordancc with, a rule, a ncutron, a proton, to give
off, escape into the upper air, in the stars, spcctrum lines, different kinds
of compounds, in solution, similar compounds, at the cathodc, at the anode

Ex. 7. Give the English equivalents for the following:

CaMBblit JICTKHIT XMMMYCCKHIT 3JICMCHT, CAMHHLA H3MCPCHHA, CaMOC
BOXXHOC CBOJCTBO, UCAOC YHCNIO, MUIA TOMO YTOOL!, HAXOMITD, NOMYUHTD
ra3, pacTBOPHTb, pa3baBaciiHasA cCPHAA KHCAOTA, OOBbIMHBIT BO3AYX, NCT-
Kuii ras, H3otonHas popma, paxHoaKTHBNBIHA, KOPOTKHIT NCPHOA MosMypac-
nana, XMMHYCCKOC COCAHHCHHC, TAXCNAA BOAA, HE3HAYHTCALHEIC pa3in-
YHA, INCKTPONH3, COCTOATL M3, HAXORHUTLCA B COOTBCTCTBHM C, obuicc
NIPaBKAO, IMHHKH CNICKTPA, B BUAC BOABI, COCAHUATLCA € APYTHMH NICMCH-
TaMH, Pa3NHYHLIC COCAHHCHIIA, HOHH3HPOBATHCA B PaCTBOPC, LUCIOYHLIC
MeTannsl, r’HApi, pa3naraTthcsa B BOAC, Ha KaToAC, Ha aHOAC

Ex. 8. Fill in the blanks with prepositions where necessary.

on, by, of, in, with, between, to, out, at, in order to, for

1. The mass ... hydrogen is the unit ... measurement ... the masses ...
other clements. 2. The committee sct the atomic weight ... oxygen ...
16.000 to make the atomic weights ... other clements come ... closer ...

whole numbers. 3. Hydrogen was given the weight ... 1.008. 4. Hydrogen
was obtained ... 1766 ... Henry Cavendish ... London. 5. Cavendish

43



obtained ... hydrogen ... dissolving ... zinc, iron or tin ... diluted H;SO, or
HCI. 6. Cavendish was impressed ... the lightness ... the gas. 7. The name
“hydrogen” was given ... Lavoisicr. 8. Hydrogen exists ... three isotopic
forms. 9. There arc slight diffcrences ... the propertics ... ordinary water
and heavy water. 10. Hydrogen is onc ... the most abundant clements ... the
carth. 11. Hydrogen combincs ... other clements and forms different kinds
... compounds. 12. Some ... the hydrogen compounds ionize ... solution.
13. Hydrogen is usually obtained ... action ... sulphuric acid ... zinc.

Ex. 9. a) Fill in the blanks with some, any, no.

1. There is ... acid in this glass. 2. Have ... more tca, will you? 3. Will
you give me ... books now? 4. Sorry, but I have ... pen here. 5. Have ...
students comc already? 6. They haven’t read ... texts yet. 7. Are there ...
books on your tablc? 8. Is there ... difference between oxidation and
combustion? 9. There is ... gas in this containcr, it has cscaped. 10. She
has ... work to do in the evening.

b) Put the sentences into interrogative and negative forms, give short
answers to the obtaincd questions.

1. There are some students in the room. 2. There are some mistakes in
his test-paper. 3. There are some books on the table. 4. There is some
information on this process. 5. There is some oxygen in the tube. 6. There
are some interesting articles in this journal.

Ex. 10. Translate the sentences into Russian; say what the predicatives
are expressed by.

1. Hydrogen is the lightest chemical clement. 2. The mass of hydrogen
is the unit of mecasurcment for the masses of other clements. 3. The atomic
weights of the other clements arc almost whole numbers. 4. The atomic
weight of oxygen is 16.000. 5. Tritium is radioactive. 6. The formula of
heavy water is D,0. 7. Hydrogen is onc of the most abundant clements on
the earth. 8. In gencral hydrides are colourless crystals. 9. The abbreviation
of gram is “g”. 10. The propertics of the clements of Group I arc ncarly
the same. 11. Chemistry is onc of the natural sciences. 12. The action of
oxygen is to oxidize matter. 13. The purpose of chemical analysis is to
detcrmine the composition of compounds. 14. To dilute an acid is to make
it less concentrated. 15. Gascs are difficult to weigh. 16. Molcculcs of a
gas arc free to move in the gas containcr. 17. On exposure to air active
mctals becomc oxidized. 18. A characteristic property of hydrogen is that
it exists in threc isotopic forms. 19. The chemical behaviour of an clement
is how it acts toward other clements. 20. The question is how much
hydrogen we have obtained.

Ex. 11. Translate the sentences into English.

1. Bonopox 611 Bncpssic nosytch B 1766 roay. 2. Ero nonyusn I'cn-
pu Kasenau, koropsiii B To Bpems paGotan B Jlonnonc. 3. On nonyuan
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BOJIOPOZ PACTBOPCHHCM LIMHKA, XCAC3a N 0N0Ba B pazbasnchuuoii cep-
Hoft 1t conanoii kicnore. 4. KOMHTCT peuuin ycTaHoBHTL AaTOMMBLIT BEC
poznopona 1,008, a kucaopona — 16,000. S. Bonopon — camuiit acrxuit
ancMenT. 6. Hassanue «Bonopon» o3nauact «obpasyronuii Bogy». 7. Yuc-
HBIC 3HAIOT TPif H30TONHBIX opME! Boftopoa. 8. Onna 13 uux (TpHTHIT) —
panHoaKTHBHA, C KOPOTKHM NCPHONOM Nonypacnana. 9. Bonopoa — ot
13 nanbonce pacnpocTpanciubIX InemcnToB Ha 3emac. 10. Muapuast pas-
AaraloTcs B BOJC, HCMYCKas BOAOPOA.

Ex. 12. Make up questions to the italicized parts of the sentences.

1. Hydrogen is recognized in the stars by its spectrum lines in the light
that we receive from them (2). 2. Hydrogen forms different kinds of
compounds, some of them ionize in solution (3). 3. Hydrogen forms hydrides
which arc in gencral colourless crystals (2).

Ex. 13. Answer the following questions:

1. What kind of gas is hydrogen? 2. Why was this gas named “water-
former™? 3. Why was hydrogen choscn the unit of measurcment for the
masscs of other clements? 4. What arc the isotopic forms of hydrogen?
5. What is the structure of a hydrogen ion? 6. Docs hydrogen occur frec in
naturc? 7. In what forms docs hydrogen mostly occur in naturc? 8. How is
hydrogen usually obtained?

Scetion II

¥np. 1. IIpoutnTe 3aronosok Texcra 6 B. Ckaxnre, yeMm, No BauicMy
MHEHHI0, OH GYIeT OT/IRYATLCR OT TEKCTa 6 A?

¥np. 2. Hazosure 3Ha4CHRSA CACAYIOUIHX BHTEPHAUMONATLELIX CI0B:

substancc, inorganic, helium, litre, laboratory, rcaction, generate,
industry, convert, oxide, regencrate, monoxide, special, reason, clectro-
ncgativcly

¥np. 3. Onpeaeanre 3uavuenns BLIASTEHHLIX C10B 10 KONTEKCTY. Cuno-
HUMB! B CKOGKAaX NOMOrYT BaM.

1. Hydrogen is a very widely distributed (abundant) clement. 2. The
density of a substancc is "A. 3. The solubility of a substancc is how readily
it dissolves. 4. When the solubility becomes greater, we say that it
increases; when it becomes lower, wc say that it decreases. 5. The
symbols for sodium and lead arc Na and Pb. 6. Alkali metals rcact very
vigorously (intcnsively) with water.

CaoBa K Terery:

equation — ypasHeHie; steam — nap; heat — temnnora; ignite — socnna-
MennTs; filings — merannnycckie oniuIkK, CTPYXKKa
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Text 6 B

TNpouTnTe TERCT NpPO cebR (KONTPOABLNOE BPEMA YTEHH — S MITHYT).
Hydrogen Production

Hydrogen is a very widely distributed clement. It is found in most of
the substanccs that constitute living matter, and in many inorganic
substances. There are morc compounds of hydrogen known than of any
other clement.

Frec hydrogen, H,, is a colourless, odourless, and tastcless gas. It is the
lightest of all gases, its density is about onc-fourtcenth that of air. Its melting
point (~259°C or 14K) and boiling point (-252.7°C) arc very low, only thosc
of helium are lower. Liquid hydrogen, with density 0.070 g/cm™, is the lightest
of all liquids. Crystallinc hydrogen, with density 0.088 g/cm?, is also the
lightest of all crystalline substances. Hydrogen is very slightly soluble in
watcr; 1 litre of water at 0°C dissolves only 21.5 ml of hydrogen gas under
1-atm pressure. The solubility decreases with increasing temperature, and
increascs with the increase in the pressure of the gas.

In the laboratory, hydrogen is casily made by the recaction of an acid
such as sulphuric acid, H;SO,, with a metal such as zinc. The equation for
the reaction is:

H:SOJ(&Q) + Zn(c) - ZnSO;(aq) + H;(g).

Sometimes hydrogen is prepared by the reaction of some metals with
water or stcam. Sodium and the other alkali metals react very vigorously
with water, so vigorously as to gencrate cnough heat to ignite the liberated
hydrogen. An alloy of lcad and sodium, which reacts less vigorously, is
sometimes uscd for the preparation of hydrogen.

Much of the hydrogen that is used in industry is produced by the
rcaction of iron with stcam. The stcam from a boiler is passed over iron
filings heatcd to a temperaturc of about 600°C. The reaction that occurs is

3Fe(c) + 4H;0(g) - Fe,0u(c) + 4Hx(g).

After a mass of iron has been used in this way for some timg, it is
largely converted into iron oxide, Fc;0.. The iron can then be regencrated
by passing carbon monoxide, CO, over the heated oxide:

Fe,04(c) + 4CO(g) - 3Fc(c) + 4CO,(g).

There is, of course, nothing spccial about sodium and iron, except
their low cost and availability, that is the reason why they arc used for the
preparation of hydrogen. Other metals with clectroncgativity about the
samc as that of sodium ()=0.9) rcact with water as vigorously as sodium,
and mectals with clectroncgativity about thc samc as that of iron (=1.8)
rcact with stcam in about the same way as iron.

Ynp. 4. CxaRure, NOATBEPANINCEH 31 BAUIL NPEANOIOKeHIIS 0 COlep-
mannu Tekcra? B yem?
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Ynp. 5. PasaemtTe TCRCT Ha TeMATHYECKHE 4aCTH M 03arIaBLTE Kax-
AYI0 MacTh.

Ynp. 6. CxaxiTe, 4T0 roBOpHTCH B TEKCTE:
a) o pacnpocTpancHui soaopona; 6) o usieckux csoiicTsax Bono-
pona.

Ynp. 7. HafiaTe B TeKcTe onstcanite noayuensts BOAOPOaa B nNpoMbltil-
JICHHOCTH M NICPEBCANTC ITOT OTPLIBOK HA PYCCKMil A3BLIK.

Section 111

Ex. 1. Think of the situations when a disjunctive question may be used.

Examples:| 1) She is the first-year student, isn’t she? — Yes, she is.
You were absent yesterday, weren’t you? — Yes, I was,
You have done the cxcrcise, haven’t you? — Yes, | have.
2) She hasn’t finished her specch, has she? — No, she hasn’t,
We haven’t yet studied such reactions, have we? — No, we haven’t.

Ex. 2. Translate the following questions into English. Let your fellow
students respond to them.

1. Mbl y’kc MHOTO 3HacM O BOZOPOAC M KHCIOPOAC, HC MpaBaa nun?
2. XHMHYCCKHC CBOIICTBA ICAOYHBIX MCTANNOB OYCHb MHTCPCCHBI, Ba?
3. Bu! cuue He 3axkomyimi cBoto naGoparophyio pabory, aa? 4. Ou npas,
He npaBaa nu? 5. JTa KHHra HC OYCHb TPYAHA JUIA Bac, HC mpasaa au?
6. Bam npasurcs yuntses, npasaa? 7. Oxa xkuser Ha CpeaneM npocnek-
1¢, 2a? 8. Bul ykC BHACAH CBOCTO NPCNORABATCAA ceroans, aa? 9. B ayau-
Topin Ne 21 mer cciivac cryaciTos, He npasfa nn? 10. Y Hac yxc He
0CTanoch BpcMcHH, fa?

Ex. 3. Make up sentences or short stories with the following words:

1) hydrogen, clement, unit, other, be, it, usc, lightest, mass chemical,
mcasurcment, clement; 2) first, dissolve, iron, Cavendish, obtain, zinc,
tin, hydrogen, acid, diluted, sulphuric; 3) be, clement, carth, hydrogen,
abundant, spectrum, find, line, stars; 4) prepare, some, metal, at prescnt,
hydrogen, reaction, water

Ex. 4. Give detailed answers to the following questions:

1. What arc the physical propertics of hydrogen? 2. In what way was
hydrogen obtained first? 3. What are the chemical propertics of hydrogen?
4. What do you know about the isotopic forms of hydrogen? 5. What are
the ways of obtaining hydrogen?

Ex. 5. Discuss the following topics:

1. The Structurc of a Hydrogen Atom.
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2. Hydrogen as the Unit of Mcasurcment for the Masses of Other
Elements.

3. The Difference Between the Isotopic Forms of Hydrogen.

4. Commercial Obtaining of Hydrogen.

DO YOU KNOW THAT...

In accordance with the theory of acids cxisting at that time, the result
of the rcaction of inflammablc air and oxygen was cxpected in the form of
an acid, but what Lavoisicr obtained was only water. Later he leamt that
Henry Cavendish in London had made similar cxperiments and had
obtaincd water as a result of a combustion of the mixture of “inflammable
air” and oxygen. Lavoisicr repeated the experiment and made a striking
discovery that water was not an clement. And he gave “inflammable air”
the name of hydrogen.

Lesson 7

FPAMMATHKA: Cocrastoe stmetnoe ckazyemoe. Thitkl Iaronos-cBa3ox.

Section I
Ex. 1. Pronounce the following words:
a) |ou, ow [av] |now, how, out, about, house, allow,
nox yxape- founder, surround, brown, down, account,

amount, pronounce, without, cloud, count,
loud, thousand

but: | {su] | know, show, low, although, grow, snow
[a) country, double, trouble, young
[u:] | group, through

HHEM

ow [su] | window, yellow
B Gesynap-
HOI NO3HLIHH
our [aua] |our, hour, sour
but: | [5:] four, your
oi, oy (o] boy, join, alloy, point
au, aw (0] law, because, cause, August, autumn,
automobile

b) silicon [ ‘sihkon], dioxide [dai’oksaid], mineral [ ‘minoral], quartz [kwa:ts],
hexagonal [hek ‘sxgant), identify [a1°dentifai), polarization [ poulorai‘zeifn), silicic
{s1’hisik), hydroxyl (haid ‘rokstl), adjacent [o°d3eisont), neighbour ['neibs)
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Ex. 2. Read the following words and say what Russian words help to
understand their meaning.

dioxide, mineral, quartz, granite, rotate, polarization, condensation,
product, ordinary, position, cubic

Ex. 3. Pay attention to the following way of word-building:

OCHOBA CNOBA + -ress [Ms] = CyMeCTBHTEILHOE

lightness, usefulness, hardness, beautifulness, happiness, whiteness

OCHOBA CJ10Ba + -fy’ [1] = cymiecTBUTEABIIOE

party, property, speciality, purity, beauty
0CHOBa coBa + =fy [fa1] = raaroa

verify, testify, intensify, signify, identify, simplify

Ex. 4. Find the meaning of the following words in a dictionary. If you
can’t find the word, try to find its constituent parts and deduce the meaning
of the whole word.

hexagonal, widespread, well-formed, right-handed, left-handed,
tetrahedron, test-tube, cross-road, test-paper, fcllow-studcent, watcr-proof,
shop-assistant

Ex. 5. Find the meaning of the italicized words in a dictionary and translate
the sentences into Russian.

1. Quartz occurs in many deposits as well-formed crystals. 2. It also
occurs as a crystallinc constitucnt of many rocks. 3. The crystals of quartz
are left-handed or right-handed by their face development. 4. Silicic acid
has the property of undergoing condensation very radily with elimination
of water. 5. Each silicon atom is surrounded by four oxygen atoms. 6. The
structure of quartz accounts for the hardness of the mincral.

Text 7 A
Silicon Dioxide

Silicon is, next to oxygen, the most abundant clement in the carth’s
crust which occurs mostly in the form of oxides. Silicon dioxide (silica),
SiO,, occurs in nature in three different crystal forms: as the mincrals
quartz (hexagonal), cristobalite (cubic), and tridymitc (hexagonal).
Quartz is the most widesprcad of these mincrals; it occurs in many
deposits as well-formed crystals, and also as a crystalline constitucnt of
many rocks, such as granite. It is a hard, colourlcss substance. Its crystals
arc identificd as right-handed or left-handed by their face development
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and also by the direction in which they rotate the planc of polarization of
polarized light.

The structure of quartz is closcly related to that of silicic acid, H,SiO..
In this acid silicon has ligancy 4, and is surrounded by a tetrahedron or
four oxygen atoms, with onc hydrogen atom attached to cach oxygen atom.
Silicic acid, which is a very weak acid, has the property of undergding
condcnsation very rcadily, with climination of watcr. If cach of the four
hydroxy! groups of a silicic acid molccule condenses with a similar
hydroxy! group of an adjacent molcculc, climinating water, a structure is
obtaincd in which the silicon atom is bonded to four surrounding silicon
atoms by silicon-oxygen-silicon bonds. This process lcads to a condensation
product with formula SiO,, sincc cach silicon atom is surrounded by four
oxygen atoms, and cach oxygen atom serves as a neighbour to two silicon
atoms. The structurc of quartz and of the other forms of silica is described
as consisting of SiO; tetrahedra, and cach oxygen atom is a comer of two
of thesc tetrahedra. In order to break a crystal of quartz it is nccessary to
break some silicon-oxygen bonds. In this way the structure of quartz
accounts for the hardncess of the mincral.

Cristobalitc and tridymitc are similarly made from SiO, tetrahedra fused
together by sharing oxygen atoms, with, however, diffcrent arrangements
of the tetrahedra in space from that of quartz. Tridymite resembles ordinary
ice in structure, with silicon atoms in the oxygcn-atom positions; cristobalitc
similarly resembles cubic ice.

Words and Word-Combinations to Be Memorized

account for, adjacent, arrangement, attach, closely, crystalline, deposit,
dioxide, formula, fusc, granite, group, hydroxyl, identify, mostly, neighbour,
position, quartz, be related to, serve, share, silicon, similarly, since, space,
surround, together, undergo, weak

Ex. 6. Give the Russian equivalents for the following:

next to oxygen, mostly, the most widespread mincral, deposit, a well-
formced crystal, constituent, a hard substance, identify somcthing, right-
handed, left-handed, rotate, the planc of polarization, polarized light, be
closcly related to, be surrounded by, a weak acid, undergo condensation, a
hydroxyl group, an adjacent molecule, be bonded to, lead to, condensation
product, ncighbour, in order to break a crystal, account for, be fused
together, share oxygen atoms, ordinary icc, resemble smth. in structure

Ex. 7. Give the English equivalents for the following:

NHOKCHA KPCMHHA, BCTPCYATLCA B NPHPOAC, BPALLATH NAOCKOCTL No-
NAPH3aLHK, CTPYKTYPa KBAapUa, GLITh TCCHO CBA33HHBIM C, OKPYIKaTh, NpH-
COCAHMHHTBL K aroMy, odcHb cnabas KHCNOTa, NOABCPraThCA KOHACHCA-
LMK, OYCHB JICTKO, KAXKAAA H3 FHAPOKCHABLHBIX IPYN, MOICKY/IA KHCJIOTHI,
CBA3b, BCCTH K, MPOAYKT KOHACHCALHH, PA30PBaTh CBA3b, TAKHM 00pa3oMm,
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00LACHATB, TBCPAOCTH MHHCPaNA, ACIHTL MCKAY co60ii aTOMBI KHCNOpO-
Ja, PalIHYHLIC PACMIONOKCHHA B POCTPANCTBE, OLITH NMOXOXKHM HA JICA
no CTPyKType

Ex. 8. Fill in the blanks with prepositions where necessary.
of, for, in, with, to, by

1. Silicon occurs mostly ... the form ... oxidcs. 2. Silicon dioxide
occurs ... nature ... three different crystal forms. 3. The structure of quartz
is closcly related ... that ... silicic acid. 4. Silicic acid has the property ...
undergoing condensation ... climination ... water. 5. ... SiO; cach silicon
atom is surrounded ... four oxygen atoms. 6. To break a crystal ... quartz
it is necessary to break ... some silicon-oxygen bonds. 7. The structure ...
quartz accounts ... the hardncss ... the mincral.

Ex. 9. Check up if you remember the following:

a) Words of the Greek or Latin origin form their plural by changing the
suffixes in the following way:

Singular — Plural Singular —  Plural

-a = -ge formula = formulae
-um - -a datum = data

-on, - -a phenomcnon —» phenomena
-us - i radius = radii

-is - -es hypothesis —  hypotheses
=X = -ces |index = __indices

The following nouns have the same forms of their singular and plural:
apparatus, means, news, series, species

b) Make up singular-plural pairs from the list below:

quanta, maximum, analyscs, vacua, axis, maxima, nuclei, analysis,
apparatus, critcna, nuclcus, quantum, matrix, crisis, theses, criscs, moments,
axcs, synthescs, criterion, thesis, momentum, synthesis, vacuum, matrices,
apparatus

¢) Translate the sentences into Russian paying attention to the italicized
nouns,

1. Until about 1860 the majority of chcmists used formulae mercly as
a convcnient representation of organic compounds. 2. We heard a very
good news today. 3. The phenomenon of attraction of opposites interested
many philosophers. 4. Neutrons arc also thec most cffective means of
producing artificial radioactivity. 5. Avogadro’s hypothesis was originally
advanced to cxplain Gay-Lussac’s law of combining volumes. 6. There is
somec new apparatus on that table. 7. To analysc species is to identify their
constituent clements. 8. There are cighteen clements in this series.

51



Ex. 10. Translate the sentences into Russian paying attention to link-verbs.

1. Quartz is a hard, colourlcss substancc. 2. Silicic acid is a weak acid.
3. To break a crystal of quartz is to break some silicon-oxygen bonds.
4. Silicon mostly occurs combined. 5. As chcmistry devcloped, some
hypotheses became laws. 6. An acid turns blue litmus red. 7. Waterturns
into icc at 0°C. 8. Only a few of metals occur frce in nature. 9. At boiling
point, water turns into vapour. 10. The students remained silent. 11. The
hypothesis holds truc under diffcrent conditions. 12. The solution turns
ycllow on standing. 13. He felt sorry for what he had done. 14. The
predictions proved right. 15. It was 5 p. m. and the classes were over.
16. Dalton’s atomic theory became one of the foundations of modern
chemistry.

Ex. 11. Translate the sentences into English.

1. KpeMHHii — ofHH 13 CaMbIX pacpOCTPAHCHHBIX /ICMCHTOB Ha 3eM-
nc. 2. Kpemunii BcTpcyacTcs masHbIM 06pa3oM B BiIAC AHOKCHIA KPCM-
Hu. 3. Ksapu — 3710 TBcpnoc 6ecupcrnoe Bemectso. 4. TeeprocTs KBap-
1a 0OBACHACTCA Cro CTPYKTYpOii. 5. CTpyKTypa KBapua TCCHO CBA3aHa CO
CTPYKTYpO#i KpeMHcKHenoThl. 6. KpeMHekiticnora — odcHb cnabas kuc-
JI0Ta, OHa JICTKO NOABCPracTcA KOHACHcaw . 7. B xpemuckucnore kpeM-
HHil OKPYXKCH YCTHIPHMA AaTOMAMH KHCIOPONA H K KAXKIOMY aTOMY KHCJI0-
pona mpHCOCAMHCH aTOM BOXOPOA.

Ex. 12, Make up two or three questions to the italicized parts of the
sentences.

1. Quartz crystals arc identificd as right-handed or lefi-handed (2).
2. The structure of quartz and of other forms of silica is described as
consisting of SiO, tetrahedra (3). 3. In order to break a crystal of quaritz it
is nccessary to break some silicon-oxygen bonds (2).

Ex. 13. Answer the following questions:

1. In what state does silicon occur? 2. What arc the physical propertics
of quartz? 3. How is the hardness of quartz accountcd for? 4. What do you
know about silicic acid? 5. Describe the molecular structure of SiO,.

Section 11

Yup. 1. IIpouTHTe 3aronoBok TexkcTa 7 B. CkaxuTe, 30a6Te AN BbI YTO-
nulyan no 3ToMYy Bonpocy.

YIlp. 2. HasoBHTe 3HauYeHNUA CACAYIOUIHX HHTEpHAUNOHAILHLIX CJI0B:

esscntial, primitive, organism, normal, laboratory, calcium, associate,
mincralization, physiological, function, phosphorus, vitamin, vanadium,
cffect, pigmentation, obsecrvation, support, cffective, litre, cvolution,
skeletal, role, toxicity
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Ynp. 3. OnpeaeasiTe 3nayenns BLIACIEHHLIX €108 110 KoltTexcry. Cino-
HuME B cko6KRax noMoryT Bam.

1. Until now there has been no proof (evidence) for the importance of
silicon in the lifc of animals or men. 2. Silicon is required (nccessary) for
normal growth of living beings. 3. Previous (carly) laboratory studics
showed scveral ways of obtaining hydrogen. 4. In the carlicst stages (steps)
of calcification in boncs their calcium content (amount of calcium) is very
low. 5. When a reaction procceds quickly, we usually say that its rate is
high. 6. The symbols for magnesium and fluorine arc Mg and F. 7. Other
obscrvations support the previous conclusion that silicon is essential.
8. Silicon is present in animal matter in small quantities. 9. Two is the
average between 1 and 3.

Ci0Ba K TeKCTy:

vital — x3neHHbIH; except — Kpome; suggest — HaBOAHTB Ha MBICIHD;
bone — KocTs; especially — ocoGenno; plant — pacrense; egg — aiiuo; bird —
nTuua; appreciable — omymumuiii; implications (pl.) — Tonkosausn; parti-
cipant — y4acTiuk

Text 7B

MpouruTe TeKCeT Npo ceba (KOHTPOILHOE BPEMSA YTECHHA — 6 MIHYT).
Silicon: an Essential Element for Life Processes

Until now there has been no proof that silicon plays any definite role
in vital processes in animals or men. Scicntists believed that it was
noncssential cxcept in certain primitive organisms. But later it was shown
that silicon is rcquirced for normal growth and development of living
beings.

Previous laboratory studics had suggested a possible role for silicon
in bone formation, cspecially in young bone. In the carliest stages of
calcification in bones, when their calcium content is very low, there is a
dircct relationship between silicon and calcium. Silicon is associated
with calcium and increases the ratc of bone mincralization. A rclation
has also been established between silicon, magnesium and fluorine in
the formation of boncs.

Some studics have also suggested the possibility that silicon has a
-physiological function. In addition to calcium, phosphorus, magnesium,
iron and certain vitamins, silicon, along with tin, vanadium, and fluorinc,
has an effect of pigmentation.

Other obscrvations support the previous conclusion that silicon is
essential. The level of silicon cffective for normal growth and devel-
opment is of the order that is present in plant and animal food-stuff.
Silicon is present in animal matter. The eggs of birds and milk have
small but appreciable quantitics. The blood of man averages about 5 mg
of silicon per litre.
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The discovery of the essential role of silicon in life processes has many
implications, first, from an cvolutionary point of view, since silica performs
askcletal rolc in some primitive organisms, and, second, because, although
great importance has been attached to the study of toxicity of silica, it has
also been found that silicon itsclf can bc considercd as an important
participant in normal mctabolism.

Ynp. 4. Craxurte, y3uaau an 8u 4To-HiGyab Hosoe o Kpemuun. Yro
HMCHHO?

Ynp. 5. Pasacante TeRCT HA TEMATHYCCKHE YacTH M 03ar1aBbTe KaXK-
ayio 4acTs.

Ynp. 6. Cra:kHTE, UTO rOBOPHTCS B TEKCTE:

1) o posan KpeMHNS B XU3NH XKHBLIX OPranimos; 2) o pusnonornie-
cKoii GynKuin Kpemuug; 3) 0 TOM, KaKoe KONHYECTBO KpeMuus neobxomai-
MO 18 HOPMANBLHOIO pocTa N pa3sirTig; 4) o dyukumnu kpemuns 8 o6paso-
BaNMK KocTedi.

¥np. 7. Haligsrre B TeKCTe # NepeBeasTe HA PYCCKIT A3LIK NPCAIOKEHHS,
e NPHBOANTCS TONKOBANKHSA PO.Ii KPEMHHS B XH3NEHHLIX NPOLECCAX.

Section II1

Ex. 1. Think of the situations when the following expressions may be used:
I'd like to...; what about you; the same to you

Examples: | 1. 1d like to go to the cinema today, and what about you?
2. 1 wish you the best of everything. — The same to you.

Ex. 2. Translate the following into English. Let your fellow-students
respond to your statements or questions. Use the expressions from exercise 1.

1. A cnre He 3HaI0 pacnicaHue Ha CICAYIONLYIO Hexeo, a Thi? 2. Mue
xotesioch 661 ceromnsa nopaborars, AaBaii BCTpCTHMCA 3aBTpa. 3. 3aBTpa
BBIXOZHOI1, %cJ1alo Tebe Xopowo OTROXKHYTh. 4. 1 HHKOrZa He 3Hau, ¥TO B
MOJIOKe eCTb KpCMHMil, a Th1? 5. OH XoTea 6b cAaTh IK3aMCH 3aBTpa.
6. IetpoB cnan yxe Bce ak3aMcHby, a Th? 7. Jlekunu npodeccopa Hitko-
nacBa OYCHb HHTCPCCHBI, A XOTC OBl 3aMHCLIBATL HX MOMHOCTLIO, HO A
numy McaeHro. 8. Muc xorenoch 66t NOHATD, MOYCMY KBaplU TaKoil TBCp-
awlit. 9. XKenaio rebe xopolo caaTh BCC IK3AMCEHAL.

Ex. 3. Make up sentences or short stories with the following words:

1) dioxide, nature, three, crystal, silicon, occur, different, form; 2) be,
widespread, silicon, quartz, most, mincral; 3) quartz, structurc, hardness,
mincral, account for; 4) play, important, silicon, vital, role, animal, men,
proccss; 5) be present, silicon, appreciable, food-staff, amount
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Ex. 4. Give detailed answers to the following questions:

1. In what form docs silicon occur in nature? 2. What is the structure
of quartz; what are the propertics of this mineral? 3. What is the structure
of silicic acid; what arc the propertics of this acid? 4. In what living
proccsses in animals or men docs silicon take pant?

Ex. 5. Discuss the following topics:

1. An Abundance of Silicon.

2. The Structurc of SiO; Molecule.

3. Propertics and Structure of Quartz, Cristobalite and Tridymite.
4. The Role of Silicon in Living Processes.

DO YOU KNOW THAT...

Although the compounds of silicon have been used for many centurics,
the clement was prepared only at the beginning of the 19th century. At
present, there arc scveral methods of obtaining silicon. One of them is to
heat silicon dioxide with magnesium:

Si0; +2Mg = Si + 2MgO.

Onc way of preparing silicon commercially is by reducing Si0; with
carbon in an clectric furnace.

Lesson 8

TFTPAMMATHKA: Cocrasloe rmaronsHoe ckasyemoe. QopMbl uHGHHHTIIBR
M NX 3HauCRIA. MOZANbLHBIC ITIAr0ALE 3 31X 3AMECTIHTEIN.

Section 1

Ex. 1. Pronounce the following words:

a)|-gh high, light, slight, night, might, weigh,
B cepemnne it B kouue | weight, though, through, although,
cnosa ne nponanocurea | thorough, thoroughly, brought

but: [f] |tough, enough, laugh
s [s] |sit, such, solution, mass, serve, student, list,
substance, sclenium, discover, sister,
sulphur, less, same, several, just, so, similar
[z] |is, as, has, these, boys, ores, please, pens,
observe
‘I sh 1f] |she, shall, shop, should, show, reddish,
share, short
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b) ncvertheless [,ncvodo’les], giant {"d3aiant], tellurium (to'ljooriom),
selenium [s1'lizmiom), varicty [vo'raiati), curious ('kjuanas), conductivity
[.kondak tivit1}, colloid [ ‘kolad), gelatin [ ‘d3elatin], hydrazine ["havdra zi:n],
hydrate ["haidreit], suspension [sas'penfn])

Ex. 2. Read the following words and say what Russian words help to
understand their meaning:

clementary, intcresting, giant, valence, allotropic, characteristic, varicty,
clectrical, condmon, colloid, gram, gelatin, hydrazine, hydrate, minute,
observe, protective, scrve, suspension

Ex. 3. Pay attention to the following way of word-building:

red + -ish = reddish (kpacu-wii + -osam(bitt) = kpacnosamoiti)
greenish, bluish, yellowish, pinkish, brownish

0CHOBa CNOBA + -fi! — NpuaaraTeabHoe

uscful, beautiful, helpful, careful, truthful, thankful, peaceful, successful
ocNOBa ¢f108a + -sion [[n), [3n] = cymecTBUTCALHOR

conversion, suspension, inversion; division, explosion, corrosion

Ex. 4. Arrange the following words in the alphabetic order and find their
meaning in a dictionary:

textbooks, nevertheless, ores, infer, alike, pieces, coating, flame,
peculiar, curious, varics, prolong

Ex. 5. Find the meaning of the words or expressions with the italicized
words in a dictionary and translate the sentences into Russian.

1. Selenium is well worth studying. 2. It is worthwhile rcading this
textbook. 3. We compared the atomic weights of many clements.
4. Sclcnium has an atomic weight of 78.96 as compared with 32 for sulphur.
5. His respect to his teachers was great. 6. In this respect selenium differs
from sulphur.

Text 8 A
Selenium

The clement sclenium usually reccives scant® attention in clementary
textbooks, probably because it is of little importance commercially.
Neverthelcess, it is an intcresting substance and well worth studying.

Sclenium was discovered by the Swedish giant among chemists,
Berzelius.

The clement is not abundant, but it is to bc found in various ores.

® scant — cKyznuit
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Sclenium is the sister element of sulphur, forming with tellurium the
clements occurring in Group VI It has an atomic weight of 78.96 as
comparcd with 32 for sulphur. From the fact that the atomic weight is
more, wc may infer that sclenium should be less active than sulphur. Its
valences are: +2, +4, and +6, the same as thosc of sulphur. It can be found
in scveral allotropic forms, just as sulphur does. It will be helpful to
remember that the two clements arc very much alike in their chemical
propertics and so the reactions of sulphur arc similar to thosc of sclenium.

A piccc of amorphous sclenium is rather hard and quite brittle, just as
sulphur is. The dark colour of the clement, the silver-grey coating on its
surfacc arc characteristic. Another variety of the clement is red.

The clement is both odourless and tastcless. It bums as readily as
sulphur docs, with a reddish-blue flame and the peculiar odour. In working
with sclenium, beware® of the odour of its hydrogen compound; it is worse
than that of hydrogen sulphide.

Onc curious property of sclenium should be mentioned. The substance
varics in its clectrical conductivity according to the amount of light that
falls upon it. We should remcmber that sulphur is a nonconductor. An
cxperiment shows that selenium differs in this respect.

Under proper conditions sclenium can form a colloid. One gram of
sclenium dioxide is dissolved in 500 ml of watcr. To 50 ml of this solution
wec add, after heating, 10 ml of a onc-percent solution of gelatin, and then,
drop by drop, 60 ml of hydrazinc hydrate (1:2,000 of water). We must
remember to keep it just below the boiling point for 16 minutes. The
beautiful pcach-pink®* colour of the colloid is to be observed. The colloid
can be made without gelatin, but the protective colloid serves to prolong
the life of the colloidal suspension.

Words and Word-Combinations to Be Memorized

according to, alike, be alike, allotropic, amorphous, another, coating, colloid,
compare, as compared, condition, conductivity, conductor, differ, drop, clectrical,
elementary, fall, few, a few, gram, heat, hydrate, importance, keep, mention,
nevertheless, ore, picce, proper, quite, rather, readily, in this respect, selenium,
scveral, silver, sulphur, sulphide, surface, suspension, tellurium, textbook,
variety, vary, be worth (while).

Ex. 6. Give the Russian equivalents for the following:

clementary textbooks, receive attention, be of importance, probably,
nevertheless, becausc, be worth studying, among, in various ores, the sister
clement, as compared with, be less active, be more active, scveral allotropic
forms, just as, remember, be very much alike, be similar to, amorphous

Y

—_—

* beware — octcperarics

** peach-pink — nepcstkono-pososwit (yeenr)
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sclenium, piece, rather hard, dark colour, the silver-grey coating, on the
surface, another varicty of, both... and..., bum rcadily, bc worsc than,
mention, clectrical conductivity, according to, fall upon smth., remember,
be a conductor, be a nonconductor, differ in some respect, under proper
conditions, hcating, a one-percent solution, drop by drop, the protective
colloid, prolong the life

Ex. 7. Give the English equivalents for the following:

BCPOATHO, HMCTL 6ONBLILIOC MPOMBILICHHOC 3HA4YCHICE, TCM HC MCHCC,
HHTCPCCHBIIT, CPCAI XHMHKOB, B PA3/Mi4HBIX PyAaX, aTOMHBI BeC, 1O CPaB-
HEHHio ¢, ObITh Gonee (McHec) aKTHBHBIM, Takas K¢ BaJICHTHOCTD, HC-
CKONIbKO ajNIOTPONHLIX $opM, GBITH NOME3NLIM, OBITH OYCHD MOXOKHM,
ZOBO/IbHO TBCPABIif, TCMHBIIT LIBCT, TOKPHITHE Ha MOBEPXHOCTH, KaK... Tak
H..., IpH paboTC C, B COOTBETCTBIH C, HCIIPOBOAHHK, B 3TOM OTHOLUCHHH,
NpH HAUICKAWMX YCIOBHAX, OAHONPOLCHTILIN PacTBOp, 3aIHTHOC NO-
KpBITHC, IPOANHTH XKH3Hb

Ex. 8. Fill in the blanks with prepositions where necessary.
in, under, of, by

1. Sclenium is ... littlec importance commercially. 2. It was discovered
... Berzelius. 3. This clement is found ... various ores. 4. The valences ...
sclenium arc the same as those ... sulphur. 5. It can be found ... scveral
allotropic forms. 6. It is helpful to remember that sclenium and sulphur
are very much ... alike ... their chemical propertics. 7. ... proper conditions
selcnium can form a colloid.

Ex. 9. a) Check up if you remember the following:

Jew — unesnozue, nemnozo, Mano; a few — HecKoavko
ynoTpebIoTeA ¢ HCHHCAACMBIMH CYMCCTBHTCABHBIM

little — neawmozo, mano; a little — nesnozo
ynoTpebasioTC ¢ HCHCYHCIACMBIMI CYIECTBHTENbHBIMI

few books, little milk, a little watcr, a few pens, a few tables, little
acid, few students, a little coffce

b) Translate the sentences into English.

1. B crakanc Mano Boawl. IIpunccn cute, noxanyiicra. 2. Yxe no-
3110, HO B faGopaTopii paboTaloT HECKONBLKO CTYACHTOB. 3. Tonbko He-
MHOTHC CTYAEHTBI OTBCTHJIH Ha Bee BOMpocH!. 4. Bbl 3HacTe caILKOM Mano
06 atom sBneHiH. 5. Ha cronc nckar Heckonbko xypnaios. B oanom 13
HuX — cTaTtbA 0 [Tonuure. 6. B Bauucit pabote ecTs HeckoNbKO OMINOOK.
ITonpoGyiite 3x icnpasuTh. 7. CTYACHTH! HalCH rpynnel ceiiyac B 616-
JIHOTCKE, OHH 33HHMAIOTCA TaM YXKC HCCKOILKO YacoB. 8. Y McHA Mano
JCHCT, 2 HC MOTY KYNHTb 3TOT C10Baphb ceifdac. 9. Heckonbko cryacH-
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70B B 3TOii rpynne xopowo ynTaloT no-anrmiiicku. 10. Bel Mano pa6ora-
erc, BaM Hazio paborars Gonblic.

¢) Fill in the blanks with few, a few, litile, a little.

1. Only ... information is availablc about iodine pentafluoride as a
solvent. 2. ... drops of concentrated HNO, were added to a decomposing
melt containing chloride. 3. There is ... possibility that such ions can be
produced under thesc conditions. 4. ... very interesting reactions have
been shown at the lecture. 5. There arc ... published papers on the
preparation and propertics of inorganic deuterium compounds. 6. High-
tempcrature reactions of polonium have been ... studied. 7. There can be
... doubt that the term “chemical structure” was used for the first time in
1861 by Butlerov. 8. ... of these results have been reported previously.

Ex. 10. Translate the sentences into Russian, paying attention to modal verbs.

1. Sclenium may be found in various ores. 2. We are able to describe
the propertics of any clement looking at the periodic table. 3. Sclenium
can occur in several allotropic forms. 4. Chemists must remember that
sulphur is a nonconductor of clectricity. 5. Under proper conditions we
may obtain a colloid. 6. He must be able to explain the difference between
organic salts and inorganic salts. 7. Students have to understand reactions
well. 8. Matter and its transformations must be studied by specialists.
9. Working in our laboratory, we can change the state of substances. 10. The
experiment is to be started at oncc. 11. You needn’t heat the substances,
the reaction proceeds fast enough. 12. You should know the properties of
the substances if you have to work with them. 13. Sometimes we needn’t
acceleratc the reaction. 14. Mendeleyev was able to predict in advance the
existenee and propertics of yct undiscovered elements. 15. Mendcleyev
couldn’t be present at the meeting of Russian chemical socicty and had to
ask Menshutkin to read the paper for him. 16. The “zcro” group could be
addcd to the periodic table only after the discovery of inert gases. 17. We
should clean the glassware before working with it. 18. Lavoisier was able
to establish his theory of combustion on the basis of the experimental
results of Priestley, Sheele and others. 19. The hydrides can decompose in
water, releasing hydrogen. 20. You should remember that the yield in this
reaction is good only if it gocs to complction. 21. Students will be able to
identify substances aficr some practice in qualitative analysis.

Ex. 11. Translate the sentences into English.

1. Cenent He uMeeT GoNbILIOrO NPOMBILUICHHOIO 3Ha4YcHHA. 2. XoTa
CeJICH HC OYCHB WHPOKO PaCNpOCTPaHCH, Cro MOXKHO HaiTH B Pa3nH4HEIX
Pynax. 3. MBI MOXCM CKa3aTh, 4TO aTOMNBIA BCC CC/ICHA NOYTH B 1B pa3a
BRILlIc Mo CpaBHCHIIO ¢ cepoii. 4. M3 ero nosoxcHis B NCPHOANUCCKOIH
Tabmiue Mbl MOKCM CACHATH BBIBOJ, YTO CCJICH BOMKCH OBLITH MCHCC aK-
THBHBIM, 4YCM ccpa. 5. Ccpa 1 CCaCH OYCHDb NOXOXKH, H NOTOMY PCAKLUHH
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ccpbl NMOXOXH Ha peakitin cencHa. 6. Cenen 6¢3 3amaxa u 6¢3 Bkyca, 1o
MOXCT HMCTb HCCKO/bKO BapHaumii no usery. 7. [Ipu pa6ore ¢ cencnom
CNICAYCT NOMHHTD, MTO Y CrO COCAHHCHIA C BOXOPONOM 3aNaX XyXKe, YeM Y
ccpoBoaopona. 8. YacnbHas 3NCKTpONpoBOAHOCTDL CEJIEHA MOXKCT H3ME-
HATBLCA B COOTBCTCTBHH C KONHYECTBOM NAAAIOUICIO HA HCIO CBCTA.

Ex. 12. Make up questions to the italicized parts of the sentence.

1. Selenium was discovered by thec Swedish chemist Berzelius in

1817 (4). 2. A piecc of amorphous selenium is rather hard and quite brittlc,

Just as sulphur is (2). 3. The protective colloid can prolong the life of the
colloidal suspension df selenium (3).

Ex. 13. Answer the following questions:

1. Why is there only little information about sclenium in clementary
textbooks? 2. Why are the propertics of sclenium and sulphur alike?
3. What are the physical propertics of sclenium? 4. What can you say
about clectrical conductivity of sclenium and sulphur? 5. In what way
can we prepare a colloid with sclenium? 6. How can the life of this
colloid be prolonged?

Section II

¥Ynp. 1. lIpoyriTe 3araasue Tercta 8 B. O uem, no Bawesmy Mueno,
Gyaer nari peus B 3TOM Tercre?

¥Ynp. 2. Hajopute 3uayen s CIeayomnx HITEPHALHONAALILIX C/I0B:

mctal, sclcnide, proportion, material, action, chlorinc, pcrmanganate,
cadmium, cobalt, nickel, zinc, product, process, contain

¥np. 3. OnpeaeanTte 3uatients BblaeeHNLIX C10B N0 KOHTERCTY. Chno-
HHMBI B CKOGKARX NOMOTYT BaM.

1. The atomic weight of sclenium is approximately (about) 79. 2 When
H,SO0, is to be diluted with watcr, it must be poured into an excess (greater
amount) of watcr. 3. Some reactions with concentrated sulphuric acid
proceed quickly when they arc heated. 4. When sclenious acid is treated
with (acted upon by) chlorine, selenic acid is produccd. 5. When hydrogen
sclcnide forms, it bubbles (passcs) into the liquids in the various bottles
(containcrs for liquids). 6. The symbols Pb, Cu, K, As and Sb stand for
lead, copper, potassium, arsenic and antimony. 8. We obtained the product
somewhat (to some cxtent) heavicr than in the previous reaction.

Cnona Kk Texcry:
grind — u3menp4aTs; powder — nopowox; mortar — cryna; dust —
neuib; dry — cyxoii; vigorously — 6ypno; remove — ynanars; lump — ky-
cox; transfer — nepememwmars; flask — xon6a; connect — coeninsts; flue —
rasoxon
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Text8 B

_ IpoutnTe TerneT npo cebf (KOHTPOALIOE BPCMS YTCHHA — 5 MItuyT).

Selenium Compounds

The clement (sclenium) can combince with the metals, just as sulphur
can, forming sclenidcs. Let us grind some sclenium to powder in a mortar.
After that, we should take 10 grams of this powdcr and grind it with
7 grams of iron dust, a proportion of 80 and 56, the approximatc atomic
weight ratio of the two clements. Then, we must pour the well-mixed
matcrial into a dry test-tube and heat it. Ferrous sclenide is formed, the
action procceds somewhat less vigorously than that between iron and
sulphur. When the tube has cooled somewhat, we can break it open and
removce a grey-black product which much rescmbles ferrous sulphide.
Sclenium will unite similarly with zinc and with othcer metals such as
copper and lcad.

Sclenium dioxide may be formed by the combustion of the element.
The dioxide is white and can dissolve readily in water to form selenious
acid just as sulphur dioxidc dissolves to form sulphurous acid:

H;O + SCO; - HzSCO:.

When sclenious acid is treated with chlorine or potassium perman-
ganate, sclenic acid is produccd; the process, of course, can be called
oxidation, the reaction proceeds just as it does with sulphurous acid. Small
lumps of ferrous selenide are transferred to a small flask connccted to a
train of bottles containing solutions of a number of different metallic salts,
for cxample, those of cadmium, cobalt, nickel, arscnic, and antimony. Any
excess of gas which may escape is led into the fluc. Add some hydrochloric
or sulphuric acid to the material in the flask, and presently hydrogen
sclenidc forms and bubbles into the liquids in the various bottles. Various
sclenides can be formed.

Ynp. 4. Beiicraureanuo aun Texer 8 B conepaut Ty stndopmatiio, KoTo-
PYI0 Brl oRHAANM B HeM BaitTn? CraxiTe, 4To 61110 118 BAC HOBLIM.

Vnp. 5. PasgenanTe TEeKCT Ha TeMaTHYeCKHEe HacTi i 03arAaBbTe KaK-
Y10 4acTh.

Ynp. 6. Craxnre, 4To roBOpHTCA B TEKCTe:

1) o cnocoGHocTH centensa pearipoBaTh ¢ METAIAMIM; 2) 0 peaKusn ce-
Jlenta ¢ xeae3oM; 3) 06 oGpazobannn Anokrcnna ceneng; 4) o6 oGpasonanin
cenenncToii KHCA0TBI; 5) 0 NOAYMCHIH CEACHOBOI KICAOTHI.

Ynp. 7. Haiianre B TCKCTe 0TPLIBOK, IAC ONHCLIBACTCR MOJYHCHIE Celle-
Hia BoJopoa; flepeBeanTe ero 1a pyccKuii A3LIK.
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Section I11

Ex. 1. Think of the situations when the following expressions may be used:

be going to; be worth (while) + cymectentenbioe inn repynasii; be used to

Examples: | 1.I’m going to finish this work at home.
2.Thc book is worth reading, but it is difficult to get it.
3.He is used to doing everything quickly.

Ex. 2, Translate the sentences into English, using expressions from exercise 1.

1. 1 He cobpatoch AcNaTh AOMAHCC 3aRAHHC CCTOANA. YiKE NTO3AHO.
2. A ne 6yny 3aHiMaTLCA HHOCTPAHIBIM A3BIKOM perynspHo. 3. Ona npx-
BBIKNA BcTaBath paHo. 4. Ecth cTymeHTe, KOTOpLIC NPHBLIKIN NOTYYAThH
xopousce oucHkH. S. Ol HaYHCT peaKusio 3aH0BO, PCArcHT 6blT HENOCTa-
TOYHO 4CTHIL. 6. OHa roBopna, 4To coBspacTca Ha ITOT GiabM. 7. Mu
HE MpPHBBIKIN NCPCBOANTL TCKCT 6¢3 cnosapa. 8. CTOMT nayuHTLCA MK-
cathb cpasy 6¢3 ouboK, HC NPHACTCA TPATHTH BPCMA Ha NCPENHCHIBAHHC.
9. On He NpHBLIK K TakiM 3anaxaM. 10. CBoiicTBa HCKOTOPBIX COCAHC-
nstii crout 3anomiHare. 11. Ceiiyac 3Ty cTaTbhlo YHTaTL HC CTOMT, OHA
6yner ana Bac Tpyana.

Ex. 3. Make up sentences or short stories with the following words:

1) clement, importance, abundant, little, commercial, selenium, be;
2) sclenium, alike, property, atomic sulphur, be, weight, greater; 3) can,
several, form, sclenium, find, allotropic; 4) odourless, sclenium, be, both...
and..., tastcless, in colour, or, hard, red, dark, may; 5) mctal, sclcnium,
combine, form, can, selcnides

Ex. 4. Give detailed answers to the following questions:

1. What are the physical propertics of selenium? 2. What do you know
about chemical propertics of sclenium? 3. In what respect are sclenium
and sulphur alikc? Why? 4. What selenium compounds do you know?
5. What mcthods of the preparation of selenides do you know?

Ex. 5. Discuss the following topics:

1. An Abundancc of Sclenium and Its Compounds.

2. The Similarity of the Properties of the Elements Occurring in Group VI.
3. The Description of the Propertics of Sclenium.

4. Sclenium Compounds.

DO YOU KNOW THAT...

In 1817 Berzclius managed to obtain a brown-red powder. It bumed
like sulphur. He established that it was a new clement. He remembered the
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other clement with the similar propertics — tellurium which has been
given its name in the honour of the carth (from Greek “tellus™ meaning
“carth”). He decided to name the newly-discovered clement in honour of
the moon, that is why it is called sclenium.

Lesson 9

FPAMMATHKA: Boipaxeuie BcpoaTHOCTH ACHCTBHA NPH [IOMOL MOZANL-
HBIX [71aroNoB.

Section 1

Ex. 1. Pronounce the following words:

a) |g 9] go, green, agree, flag, game, garden, glass,
good, great, grey, grow, gram, gas, group,
organic, negative

g+e i,y [[d3] [agent, gentle, giant, age, change, gencral,
arrange, genius, hydrogen, halogen, oxygen,
large, gymnasium, gyration, gypsum

but: | (g] give, gay, girl, together

ng (0] |long, strong, among, young, intcresting,
coating, according, prolong

nk, nc (0k) | pink, drink, think, thank, distinct

qu [l_(W] question, quick, quict, quarter, quite, quarz,
require, liquid, cquipment, quantity

que (k)  [u'nique, tech'nique

b) chlorine (klo:'rin), hydrochloric ["haidrou’klonk]), iodate [ ‘aradent), iodine
{"a1adi:n), alcohol [@lkahol), halogen ["hxlod3on), saltpeter [ “sa:lt pi:ta), violet
{"vaiolit], triiodide [trar"a15dand]

Ex. 2. Read the following words and say, what Russian words help to
understand their meaning.

halogen, unique, molcculc, chlorine, manufacture, clectrolysis,
chloride, bromine, effect, agent, iodinc, ion, iodate, concentrate, lustre,
violet, chloroform, indicate, alcohol
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Ex. 3. Pay attention to the following way of word-building:

a)| ocnosacnosa + -inte [i:n] = cyuecTBHTEALIIOE, 112101
chlorinc, bromine, iodine, hydrazine, examine, determine

OCItOBa c/10Ba + -ine [ain] — npiaaraTeannoe
crystalline, alkaline

dis- + 0CHOB2 CI0BA —) NPHAACT OTPHUATEALNHOE 31AYEHNT, YRAILI-
BaeET 1A JICHNE, OTAEIeN e, pa3aeciiie

discover, dissolvc, disappcar, dispersc, disadvantage, disagrecable,

disintegrate

b) TpucTaBiu, 060311a4AOULNE KOJHYCCTBO
mon- (mon) ‘onc’ monoxide
uni- Gu:m]) univalent
di- (da) ‘two’ dioxidc
bi- (bai) bicarbonate
tri- {trai1] ‘three’ triiodidc
tetra- [ tetrs] ‘four’ tetrachloride
pent-  [pent] ‘five’ cntoxide
per- {p2] ‘more’ perchloric (acid)
multi-  [malu] ‘many’ multicolourcd

Ex. 4. Detcrmine what part of spccch the following words belong to and
find their meaning in a dictionary.

undcrgo, touch upon, irritate, volatile, disagrecable, saltpeter, lustre,
pain, sore, spill, skin, throat, Chile, tincture, hydrochloric, trcat with, brine,
gentle, keep

Ex. 5. Define the mcaning of the italicized words.

1. Oil is called petroleum by the English. 2. Olive oif is used for cooking.
3. Iodinc is an almost black crystalline solid with a slightly metallic lustre.
4. A beautiful lustre was hanging in the room. 5. Mcn arc usually stronger
than women. 6. A strong solution of sodium chloride was prepared.

Text9 A
The Halogens

Halogens may have interested chemists since carly times, for they
posscss unique propertics. They must have interested scientists as all of
them, F,, Cl;, Br: and I, consist of diatomic molecules. We are going to
touch upon some of their propertics in what follows.

Chlorinc (from Greek “chloros™, greenish-yellow), the most common
of the halogens is a greenish-ycllow gas with a sharp imritating odour. It
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was first made by the Swedish chemist K. W. Scheele in 1774, by the action
of manganesc dioxide on hydrochloric acid. It is now manufacturcd on a
large scalc by the clectrolysis of a strong solution of sodium chloride.

The clement bromine (from Greek *“bromos™, stench) occurs in the
form of compounds in small quantitics in scawater and in natural salt
deposits. It is an casily volatile, dark reddish-brown liquid with a strong
disagrecable odour and an irritating cffect on the cyes and throat. It may
producc painful sores when spilled on the skin. The frec clement can be
madc by treating a bromide with an oxidizing agent, such as chlorinc.

The clement iodine (from Greek “iodes”, violet) occurs as iodide ion,
I3, in very small quantitics in scawater, and, as sodium iodate, NalO;, in
deposits of Chile saltpeter. It is made commercially from sodium iodatc
obtained from saltpeter, from kelp, which concentrates it from scawater,
and from oil-well brines.

The free clement is an almost black crystalline solid with a slightly
metallic lustre. On gentle warming it gives a beautiful bluc-violct vapour.
Its solutions in chloroform, carbon tctrachloride, and carbon disulphide
arc also blue-violet in colour, indicating that the molecules I; in these
solutions closely rescmble the gas molccules. The solutions of iodinc in
water containing potassium iodide and in alcohol (tincture of iodinc) arc
brown; this changc in colour suggests that the iodinec molecules have
undergone chcemical reaction in these solutions. The brown compound
KI,, potassium-triiodide, is present in the first solution, and a compound
with alcohol in the second.

Words and Word-Combinations to Be Memorized

alcohol, bromine, chloride, chlorine, common, diatomic, follow, be going
1o, halogen, hydrochloric acid, iodide, iodine, lustre, manganese, oil, possess,
potassium, producc, quantity, on a large scale, sharp, sodium, suggest, tincture,
touch, treat, unique, volatile
(B

Ex. 6. Give the Russian equivalents for the following:

since carly times, intcrest smb., possess unique propertics, diatomic
molccules, be going to, greenish-yellow, a sharp irritating odour, hydro-
chloric acid, bc manufacturcd on a large scale, a strong solution, occur in
the form of compounds, a small quantity, natural salt deposits, be volatile,
trcat smth. with an oxidizing agent, a black crystalline solid, a slightly
metallic lustre, on warming, rescmble gas molccules, undergo chemical
rcaction, be present in solution

Ex. 7. Give the English equivalents for the following:

rajiorcH, COCTOATh H3 JBYXATOMHLIX MOJICKYA, COASHAS KHCAOTA, B
Gonninx mMacuitabax, INCKTPONN3 PacTBOPa, PACTBOP XAOPHAA HATPHA,
B MOPCKOIi Boac, ObITh JCTy4HM, 00naaaTh YHHKANbHBIMI CBOIICTBAMI,
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OKHCJIHTCb, BCTPEYATLCA, B OMCHb MafblX KOAHYCCTBAX, NOAYYATh 3
MOPCKOji BOABI, 2MEMEHT B CBOOOAHOM COCTOAHMI, KPHCTANIHYCCKOC
TBCPAOC BCUICCTBO, MCTALTIYCCKHiT 6cck, pacTBop ffoaa B cAMpTC, Noa-
BEpPrarbCcs PCaKuiH, HAXOAHTLCA B PacTBOpC, Npeanonarars (HaBOAUTD
Ha MBICJIB)

Ex. 8. Fill in the blanks with prepositions where necessary.
in, of, with, on, by

1. All the halogens consist ... diatomic molecules. 2. The most
common ... the halogens is chlorine. 3. Chlorinc was first madc ... the
action ... manganesc dioxidc ... hydrochloric acid. 4. It was obtaincd by
K.W. Schecle ... 1774. 5. Now chlorinc is manufactured ... a large scale
... the electrolysis ... a strong solution ... sodium chloride. 6. Brominc
occurs ... the form of compounds ... small quantitics. 7. Brominc has an
irritating effect ... the eyes and throat. 8. Iodinc is an almost black
crystalline solid ... a slightly metallic lustre. 9. The I molecules ... the
solutions ... chloroform, carbon tetrachloridc and carbon disulphide
closcly resemble the gas molccules. 10. The solution iodine ... alcohol
is brown ... colour.

Ex. 9. a) Check up if you remember the following:

much 20pazdo
CPaBHHTENbHAA CTENEHB
Jar npia LHOTO 5 NaMHO20
a great deal arare 3HAYUMEAbHO
: HAK Hapeyns
still ewye

much darker, far less abundant, still harder, a great dcal more, much
lightcr, much more beautiful, far less active

b) Translate the sentences into Russian.

1. The first solution of sodium chloridc is much stronger than the
second solution. 2. Fluorine is a great dcal morc active than the other
halogens. 3. lodinc is much heavier than bromine. 4. A surfacc coating
protects some compounds from still further oxidation. 5. Potassium is
much lighter than rubidium, and sodium is still lightcr. 6. Amorphous
boron is much more reactive chemically than is the harder, more cxpensive
crystalline variety. 7. The nuclcus of an atom is much smaller than is the
atom itself. 8. Antimony is much morc metallic in appearancc and in
propertics than cither phosphorus or arsenic. 9. Studies of crystal chem-
istry have attracted much greater intcrest during the last decade than
cver before. 10. Carbon tetrachloride is a liquid much morc dense than
watcr. 11. Bromine is far less abundant than chlorine or fluorine. 12. Steel
is far lcss brittle than cast iron.
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Ex. 10. Translate the sentences into Russian, paying attention to modal verbs.

1. The text that you must have read describes the propertics of halogens.
2. This student can’t have started the reaction before leamning the propertics
of the substanccs. 3. The author may have supposed that this description
would help to understand his idea better. 4. The teacher may have spoken
about suchreactions, I don’t remember. 5. Mendeleyev could have presented
his periodic system himself, but he was ill. 6. You ought to have been more
attentive working in the laboratory. 7. The scientists of our faculty may have
discovered some new propertics of clectrodes, now they are writing an article
on this problem. 8. Everyonc must have noticed a bluc-violet vapour when
iodine was being warmed. 9. The reaction may not proceed to completion
without heating. 10. The laboratory assistant can’t have done all the work
alone. 11. Our friends haven’t come yet, they must be still working in their
laboratory. 12. You should have paid more attention to a theoretical course
before starting your practice. 13. The reaction must have occurred, the colour
of the reagents has changed. 14. Chemistry couldn’t have reached the present
level of development without the atomic theory. 15. The discovery of the
periodic law must have been the greatest discovery in the nineteenth-century
chemistry. 16. The researchers would have tested their results by experiment,
but they had no all the necessary apparatus. 17. Newton may have thought
that light was a stream of particles. 18. Suggestions were made as to what
may have occurred during the reaction.

Ex. 11. Translate the sentences into English.

1. Tanorexs! — 310 ancmcHTH! VII rpynnel. 2. Bee ranoreHst cocroar
H3 OBYXATOMHBIX MOMICKYN. 3. CaMblil 0OBIMHLIIT H3 ranorcHos, xaop, —
9TO 3C/ICHOBATO-XKCATHIf ra3. 4. Xnop 6b11 BNCpBHIE NOAYUCH WBCACKHM
xumiikoM Llleene B 1774 rony. 5. Cefivac xn0p nony4aior B Gonbuiix mac-
mrabax 3MCKTPOMH3OM PacTBOpa XJIOpiAa HaTpuA. 6. Bpom BeTpeyacres
B MaJThIX KO/IMYCCTBAX B BHAC COCMMHCHHI B MOPCKO1BOJC H NPHPOAHBIX
omnoxcuuax concii. 9. Hon Tatoke MoKET BCTpewaTscs B OuCHB Masbix
KO/IHYECTBaX B MOPCKO# BOAC.

Ex. 12. Make up questions to the italicized parts of the sentences.

1. Halogens may have interested chemists since early times (3).
2. Jodine is an almost black crystalline solid with a slightly metallic lustre
(3). 3. The solutions of iodinc in watcr containing potassium iodidc and in
alcohol arc brown (3).

Ex. 13. Answer the following questions:

1. What clements arc called halogens? 2. Why may the halogens
have intcrested chemists? 3. What is the most common of the halogens?
4. When was chlorine obtained? 5. In what way is chlorine obtained
now? 6. What kind of clement is bromine? 7. Where docs bromine occur
and in what form? 8. In what way is iodine made commercially? 9. What
kind of element is iodinc?
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Section II

¥np. 1. llpoutuTe 3amasice Tekcra 9 B. Ckamure, 0 Yesm, nNo Bawemy
Muennio, B enm noiiger peus? Yro BLI 3uaere 06 3T0M emenTe?

yllp. 2. HaszoBuTe 3uavenns CIeAYOUIHX HHTEePHAUNOHAILHLIX CJI0B?

halogen, incrt, react, reaction, reactive, reactivity, gas, electroncgativity,
asbestos, silicate, aluminium, platinum, attack, container, protect,
clectrolysis, clectron, clcctrode, limit, voltage, cxtremely

VYnp. 3. Onpeaeture 3naucHis BHACTONNBIX CT0B B0 KOHTERCTY. CHuo-
HUMBLI B CKOOKAX NOMOTYT BaMm.

1. The symbols for fluorine and copper arc F and Cu. 2. Fluorine forms
compounds with all the clements except the lighter inert gases. 3. Hold
(keep) the test-tube in hot water. 4. Even asbestos reacts very vigorously
(intensively) with fluorine. 5. The substance is called incandescent when
itis heated so much that it is giving out light. 6. Chemists expect (believe,
hopc) that some new elements will be synthesized. 7. The oxidizing power
(ability to oxidizc) of an clcctrode can be increascd.

C:10Ba K TCKCTY:

attribute to — omtocums x; wood — apescesina; rubber — kayuyk, pesina;
burst into flame — 3aroperncs; stream — norox; thin — Tonxuii; layer —
cnoit; affinity — cpoacrso; it took him — emy norpeGosanocs

Text9 B

IIpouTitTe TeKCT Npo cebsa (KoNTPoALIOE BPEMR YTEHHA — 4 MUNYTLI).
Fluorine

Fluorine, the lightest of the halogens, is the most recactive of all the
clements, and it forms compounds with all the elements except the lighter
inert gases. This great reactivity may be attributed to the large value of its
clectroncgativity. Substances such as wood and rubber burst into flame
when they are held in a stream of fluorine, and even asbestos (a silicate of
magnesium and aluminium) rcacts vigorously with it and becomcs
incandcscent. Platinum is attacked only slowly by fluonine. Copper and
stecl can be uscd as containers for the gas; they arc attacked by it, but
become coatcd with a thin layer of copper fluoride or iron fluoride, which
then protects them against further attack.

Because its clcctroncgativity is greater than that of any other clement,
we cannot cxpect that fluorine could be prepared by reaction of any other
clement with a fluoride. It could have been made, however, by clectrolysis
of fluorides, sincc the oxidizing power (clectron affinity) of an clectrode
can be increased without limit by increasing the applied voltage. Fluorine
was first obtained by the French chemist Henri Moissan (1852-1907) in
1886 by the clcctrolysis of a solution of KF in liquid HF. The work must

68



have been extremely difficult, for it took him scveral years of hard
experimenting to obtain free fluorine gas.

Yap. 4. CkaxuTe, y3uaan Ju Bl 4To-unGyan tosoe 13 Texcra 9 B? Ecan
y312.11, TO 4TO HMento?

Ynp. 5. PaaneanTe TEKCT Ha TCMATHYCCKHE YaCTH 1§ 030I1aBLTE KAK-
AY10 HaCThb.

Ynp. 6. Ckamure, 4To roBOPHTCH B TERCTC:

1) o cnocoGriocTH HhTOpa cOEARNRTLCR € APYTHMI JIeMeTamMu; 2) 0 ToM,
yeM o0LACHACTCA BLICOKaA peakunonnas cnocobrocrs dpropa; 3) o po3acii-
crBun $pTopa na acbect; 4) o Tom, Kax ¢rop GbiT BnepabIc NoayYeH.

Ynp. 7. Haiiante B TCKCTE OTPLIBOK, IMe ONICLIBAIOTCK BO3IMOXRHOCTH
noay4enus ¢Topa it nepeseanTe ¢ro Ha pycckuii AILIK.

Section III

Ex. 1. Think of the situations when the following cxpressions may be used:

it takes me (you, him, her, us, them); it took me (you, him, her, us, them);
it’ll take me (you, him, her, us, them)

Ex. 2. Translate the following into English, using the expressions from
exercise 1:

1. Ha noarotoBky x ccMinapy y McHa oObiuHO yxoamT 2-3 uaca.
2. Cxonbko BaM noTpebycTcs BpeMetin, YToObl BLINONHKHTL 3Ty NaGopa-
Topnylo paGoty? 3. Bucpa s notpariun 40 MHHYT Ha BLINOAHCHHC 3TONO
ynpaxucHus. 4. Cronbko Tebc norpebyercs Bpemenn, YToOb! NOCXarhb 10-
Moii it BepHyTLCR ob6pario? 5. Ou *XuBeT HeRancko, eMy Hazo He 6once
15 MunyT, uTo681 N0iiTH R0 (haKynbTeTa. 6. DTOT TCKCT TpyAHlii. Mue
noxHano6iTCA Maca ABa, yToOb! NCPEBCCTH cro micsMcHuo. 7. Tencps Th
He Gyaciib TPaTHTH MHOIO BPCMCHI Ha fopory B 616nnoreky, y Tc6s B
ZOMC Ha NCPBOM ITAKC OTKPLIBACTCA HOBas Gubnuoteka. 8. Y Hac ccroa-
HA cobpamitc. 9. O6LMKO A C3Ky B YHHBCPCHTCT Ha Tpoanciibyce i Ha
aBrobyce, y MCHA Ha 3TO YXORHT 50 MHHYT. A CCTORHSA S NOCXAN Ha MCTPO
1 Ha aBTOOYCC, I MHC nonagoGinock Beero 35 munyT. 10. Buepa muc npu-
mnock AcYb CNaTh NO3AHO, NONAA06HAOCH MHOIO BPCMCHH, YTOOL! noA-
TOTOBHTBCA K CCMHHAPY.

Ex. 3. Make up sentences or shert stories with the following words:

1) most, halogen, chlorine, common, be, greenish-yellow, gas, irritating,
odour, sharp, it, Swedish, 1774, make, Shcele, chemist; 2) casily, dark,
bromine, be, volatile, reddish-brown, liquid, disagrecable, strong, odour,
have, effect, irritating, cyes, throat; 3) almost, solid, iodine, be, black,
slightly, lustre, crystalline, metallic; 4) halogen, reactive, it, all, fluorine,
light, form, clement, compound, except, gas, incrt
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Ex. 4. Give detailed answers to the following questions:

1. Why arc the halogens intercsting for chemists? 2. What can you say
about chlorinc? 3. What kind of substance is brominc? 4. What do you
know about iodinc? 5. What are the propcertics of fluorine?

Ex. 5. Discuss the following tepics:

1. The Occurrence of the Halogens in Nature.

2. The Preparation of the Halogens.

3. The Propertics of the Halogens.

4. Fluorinc — thc Most Reactive of the Halogens.

DO YOU KNOW THAT...

Salt consists of two poisons. Salt is made up of the metal, sodium, and
the gas, chlorinc. Both of thesc are poisons. But when they arc chemically
combincd, you can cat them safely.

Lesson 10

FPAMMATHKA: ®opyut # ynotpeficiiie cocnararenbuoro HakIoHeHis.

Section 1

Ex. 1. Pronounce the following words:

a) |e+eiy

(]

place, acid, central, presence, city, per cemt,
except, circle, cinema, century, precipitate,
decide, Dccember, face, necessary, peace, pencil,
cycle, eyclic, cylinder, receive, process

(k]

become, active, compose, occur, direct, combine,
compound, electrode, application, react, prospect,
collect, nitric, cold, according, effect, can, zinc,
consider, picture

ci

)]

(5]

commercial, socialist, cocfficient, special, cffici-
ency, especially, dissociate, associate, sufficient,
appreciable

calcium, glacial, society, specific, specimen, dis-
sociation, association

ch

)
(k)

such, which, chair, change, children, each, much,
rich, March, teach, choose, touch

chemist, chemistry, chc_mical, characteristic,
chlorine, chloride, mechanical, technical

tch

)

catch, watch, switch

ck

(k]

back, black, clock, hockey, quick, ticket, attack,
check, nickel, thick
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b) laboratory [l5°boratn], curiosity [ kjuon’ositi], available [o veilobl),
exhibit [1g"z1bit), anhydrous [&n"haidros), dilute {das‘lu:t], equation [1"kweifan),
hydroxidc [hai"droksaid), residuc [ ‘rezidju:), approximately [o'proksimath]

Ex. 2. Read the following words and say what Russian words help to
understand their mcanings:

gram, laboratory, mincral, per cent, characteristic, group, oxidc,
combination, halide, stable, hydrate, clectrodc, potential, concentrate,
rcaction, metallic, volt, spcctral, line, analysis, method, extract, zinc,
indium, material, collect, mass, cadmium, filter, filtrate, result, ncutralize,
basic, sulphite

Ex. 3. Pay attention to the following way of word-building:

0CHOBA coBa + -ate [eit] {it] = cywecTBiTEILHOC
sulphate, filtrate, precipitate, nitrate, carbonate

— [sit] npuaarareannoe
accurate, immediatc, appropriate

- [e1t) rraroa
opcratc, scparate, cvaporale, precipitate, investigate, correlate,
dissociate, formulate

OCHOBa CMI0B3 + =) = NpPHAAraTCaLHOC
watery, healthy, ordinary, necessary, spongy

ocHoBa cnosa + -able, -ible — npuaaratensuoe (Co 3Ha4eHHCM BO3-
MOKHOCTH)

[e1bl] able, stable, unstable, cnable

[1bl] possible, sensible

[obl] agrecable, probable, capable, considerable, desirable, available

Ex. 4. Give the initial forms of the following words and find their meaning
In a dictionary:

attempted, applications, quantitics, exhibits, places, lies, series,
extracting, ores, considered, lcaving, boiled, analyscs, composcd,
precipitated, halides, supplics, salts, curiositics

Ex. 5. Definc the meaning of the italicized words.

1. No commercial applications of indium were attempted for many
years. 2. Their attempt to obtain pure indium was a success. 3. The available
supply of indium at that time was only onc gram. 4. Some compounds of
indium were supplied for further analysis. 5. In(OH); is precipitated from
an indium salt solution. 6. When KOH was added to an indium salt solution,
a precipitate of In(OH); was formed.
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Text 10 A

Indium

Indium was regardcd as a laboratory curiosity for many ycars and no
commercial applications were attempted until 1924. It would hardly be
possiblc to think of its application, for the available supply at that time
was only onc gram, with no immediate prospects of more.

Indium scldom occurs in a mineral in quantitics over 0.1 per cent.

Scveral methods of extracting indium from its ores should have been
considered. According to onc of them, indium-bearing zinc metal was treated
with a quantity of dilute H;SO; which would dissolve almost all the material,
lcaving a residuce of zinc. On this residue there was collected a spongy mass
composed of lcad, coppcer, cadmium, tin, arsenic, iron, and indium. Nitric
acid was uscd to dissolve the spongy mass, after which the solution was
cvaporated with sulphuric acid. Lead sulphate was left behind on the filter.
The filtrate was treated with NH;(aq) to precipitate In(OH); and Fe(OH),
which were dissolved in HCL. The resulting solution was approximately
ncutralized and boiled with NaHSO;, which precipitated the basic sulphite,
In:(SO;); *In(OH), *5H:0. The basic sulphitc was dissolved in sulphuric
acid and purc In(OH); was obtaincd by the addition of NH;(aq).

Indium cxhibits properties characteristic of the aluminium group.

Indium bums in air with a bluc flame to form the scsquioxide, In;0,. If
it were heated in the presence of halogens or sulphur, dircct combination
would take place. In cach casc indium gocs to its highest oxidation state.
The other halides (InX and InX,, where X is a halogen) have been prepared,
with the possiblc exceptions of InF and InF,. Only the halides, InX;, arc
stable in the presence of water. There are three tri-fluorides of indium, the
hydratcs of the compositions InF;*3H:O and InF;*9H,0 and the anhydrous
salt, InF;. Most indium compounds arc soluble in water.

Words and Word-Combinations te Be Mcmorized

acctic acid, addition, almost, aluminium, analysis, anhydrous, approxi-
mately, attempt, available, basic, boil, case, collect, compose, composition,
dilute, direct, clectrode, equation, cvaporate, cxception, exhibit, extract, filter,
fluoride, halide, hardly, hydroxide, indium, laboratory, lic, mass, material, most,
nitric acid, oxidation, per cent, potential, precipitate, prevent, regard, residue,
salt, seldom, serics, sulphite, soluble, supply, take place, volt

Ex. 6. Give the Russian cquivalents for the following:

attempt applications, regard smth. as, hardly, be available, immediate
prospects, over 1 per cent, exhibit propertics, bum with a blue flame, in
the presence of, take place, in cach casc, oxidation statc, with the exception
of, be soluble in water, in the clectromotive series, an clcctrode potential,
dilute acid, rcact with the cvolution of hydrogen, together, concentrated
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acid, acctic acid, according to the cquation, to have some cffect on smth.,
to dissolve almost all the matcrial, the resulting solution

Ex. 7. Give the English equivalents for the following:

B TCUCHHC MHOTHX JICT, CABA J1if BO3MOKNO, B KONIMYCCTRC cBbilc | 11po-
UCHTA, PACCMOTPCTH, HCCKONBKO MCTOOB, pa3baBncHuas ccpHas KHCJIo-
Ta, MOUTH BCC BCILECTBO, Ha GHALTPE, Monyyalowmiics pacTeop, Nposs-
AATb XapaKTCPHBIC CBOIICTBA, NOPCTH HA BO3AYXC, MPAMOC COCAMHCHIC,
NPOHCXORNTL (HMCTL MCCTO), B KOXAOM CJTy4ae, 332 HCKIIIOUCHHEM 4cro-
70, B NPHCYTCTBHH BOAbI, 6c3BOAHAR CONb, GOMBLIMHCTBO COCAMHCHMIT,
KOHUCHTPHPOBARHHAA KICJIOTA, M0 YPABHCHHIO (COITIACHO YPaBHEHHIO),
CTNCKTPanbHLLl ananu3

Ex. 8. Fill in the blanks with prepositions where necessary.
of, at, in, between, with, from, according to, for

I. ... many ycars indium was regarded as a laboratory curiosity. 2. There
arc several methods ... extracting ... indium ... its ores. 3. ... onc ... the
mcthods ... obtaining indium, indium-bcaring zinc is treated . ... dilute H:SO..
4. Indium cxhibits propertics characteristic . ... the aluminium group. 5. Indium
bums ... air ... a bluc flame. 6. If indium is heated ... the presence ...
halogens or sulphur, dircct combination takes place. 7. ... cach case indium
is ... its highest oxidation statc. 8. Only the halides, InX;, are stable ... the
presence ... water. 9. Most indium compounds arc soluble ... water.
10. Indium lics ... iron and tin ... the clectromotive serics. 11. Characteristic
spectral bluc lines ... indium occur ... 451.1mp and 410.1 mp.

Ex. 9. a) Mind:

No article is used before nouns denoting some branch of scicnce, the
names of chemical clements and the word school.

Examples: | 1. My younger sister goes to school.
2. While at school I liked chemistry best.
3. Indium has an clectrode potential of +0.336 volt.

b) Translate the sentences into English.

1. B yHuBCpPCHTCTC MBI H3Yy4acM MaTCMATHKY, XHMHIO, PHIHKY, HCTO-
pstio i anramiickuii 23biK. 2. On He mobut MaremaTiky. 3. Ouna npenoaa-
T obuyio xumitio. 4. B mikone Muc npaesuica aurmiiicknii a3pik. 5. Ka-
KHe npeaMcrb! Tebe HpaBancs B wkonc? 6. Kakue ouckki y Te6s Guim
no xumun? 7. OTOp — camblii HHTCPCCHBIIT 13 FAONCHOB, TaK KaK OH
camelit akTiBHbIiL. 8. Mog cecTpa xoauT B wikony, Sonbuic Beero ¢it Hpa-
BHTCA pycckas anteparypa. 9. Muaunii ne sctpcuacres B 6onbunx konu-
qccrsax. 10. Hekotopbic aneMeHTI, Takie, Kak Kajabumil, xeneso, Mar-
HHit, HTPAIOT BRXKHYIO PONb B KH3HH XHBLIX opranu3nmos. 11. B npupoac
Gpom BcTpeuacTes peke, ueM xnop i gprop.
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Ex. 10. Translate the sentences into Russian, paying attention to the
subjunctive mood.

1. There would be no lifc without such clements as carbon, oxygen,
hydrogen, ctc. 2. It is nccessary that the substances be pure. 3. The teacher
suggested that the cquation of the rcaction be written on the blackboard.
4. The solution is diluted lest it be very strong. 5. They would do it once
morc if they had time. 6. The condition was made that the rcaction should
procccd slowly. 7. He should have told us about the new time-tablc. 8. She
should have donc it yesterday but she didn’t know that her results were
not accuratc. 9. Heating or cooling would affect the state of water, but not
its composition. 10. Dry gas would occupy lcss volume. 11. It would be
difficult to find a morc abundant clement than oxygen. 12. The corrosion
would procced much more rapidly in the presence of oxygen. 13. We would
begin the calculation but we have no all the necessary data. 14. You should
have known that thesc arc inflammable substances. 15. They should have
described the propertics of the substances that were obtained. 16. It would
be truc to say that cxperiment is the foundation of chemistry. 17. The new
apparatus would have given more accurate results. 18. It is essential that
water should be turned into vapour. 19. I wish she were right. 20. 1 should
have asked the tcacher but 1 could not comc to the secminar. 21. They
suggest that the experiment be started at once.

Ex. 11. Translate the sentenees into English.

1. Mugnit BcTpeyacTcsa B npipoac B O4CHb HC3HAYHTCABHBIX KOMIYC-
crBax. 2. CBoiicTBa HHAMA XapakTcephb! g anementos I rpynnst. 3. Hu-
Znii ropuT Ha Bo3ayxc 1 oOpasyet okitcen In;0;. 4. Bonbuimctso cocan-
HeHmit HHOKA pacTBOpHME! B Bofc. 5. Pasbaricnnas conanasa KHcaoTa
pcarupyeT ¢ HHAMCM C BBLACACHHCM Bofopona. 6. YKkcycnas KHCIOTa He
pactBopacT Hiaud. 7. CnekTpanbhbtii aHANH3 NOKA3bLIBACT XAPAKTCPHLIC
JUIA HHAHA CHHHC NHHHI.

Ex. 12. Make up questions to the italicized parts of the sentences. ‘

1. Indium lics between iron and tin in the clcctromotive serics (2).
2. Tivo rcactions arc possible with concentrated sulphuric acid (3).
3. Several mcthods of cxtracting indium from its ores arc possible (2).

Ex. 13. Answer the following questions:

1. What is thc occurrence of indium in naturc? 2. What properties
docs indium cxhibit? 3. What can you say about commcrcial applications
of indium? 4. What kind of oxidc docs indium form? 5. What compounds
of indium and the halogens arc known? 6. In what way docs indium rcact
with sulphuric acid? 7. What docs the spectral analysis show?

Seetion I1

¥ap. 1. [Ipouture 3araanue Tekcra 10 B. Craxnre, 311aeTe a1t Bbl 4T0-
unGyns no >Tomy Bonpocy?
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Ynp. 2. Hazonute 35a4cHitA CACAYIOWHX HUTCPHAKNORAILHLIX COB:

matcrial, medicine, pharmaccutical, thallium, platinum, busmuth,
temperature, corrosion, discomfort, paticnt, dentist, amalgamate, diffuse,
uniform, porous, attack, diffusc

¥np. 3. OnpeneanTe 3Hauchns BLUICACHNLIX ¢J10B N0 KokTerery. Cuno-
HIMBI B CROGKAX NOMOTYT BaMm.

1. Sometimes chemists add indium to obtain desirable (nceded)
propertics of substances. 2. Indium forms afloys (mixtures of mctals) with
lead, tin, silver, gold, platinum and othcrs. 3. Unique propertics of indium
enable (give the possibility) it to be uscd in medicine. 4. Indium alloys arc
very corrosion-resistant (unaffected by corrosion). 5. Indium can be
dcposited on the article (thing) coated with zinc or cadmium.

CnoBa Kk TercTy:

purpose — ucap; jewellery — 1oBeanpusie nagenns; mordant — petue-
CTBO, 3aKpenaalolee kpacky; dyestuff — kpacutens; braze — nasrs; insert —
BCTaBKa; cast — dopma (012 omauexu); limbs — xoncunoctit; molten — pac-
nmnasaenunlii; filling — nnom6a (3y6uas); conventional — oGLiunwlii; plate —
NOKpPHIBATL McTannoM; bake — 3anexars; chip — orkanniBarsea; peel — we-
JYHINTLCS

Text 10 B

IIpouTiTe TeweT Npo celst (KoUTpoaLIoe BpeMN YTelnsd — 6 MUHYT).
Uses of Indium

Indium finds most of its uscs as an addition to other matcrials for the
purposc of obtaining morc desirable propertics.

Indium and its compounds also find uscs in jewellery, pharma-
ccuticals, medicincs, mordants for dyestuffs, and also in low-mclting-
point alloys.

Indium forms alloys with many mctals; some of them arc lcad, thallium,
tin, silver, gold, platinum, mercury, bismuth, and sodium. Alloys of Au-In
have good brazing characteristics. For example, the alloy of 77.5 per cent
Au and 22.5 per cent In has a working temperature of about 500°C. This
cnables the alloy to be used on metal picces with glass inserts. Indium
alloys are very corrosion-resistant.

Low-melting alloys could also be uscd in making casts for broken
limbs; a form is madc around the broken member and the molten alloy
pourcd into it. The alloy would be at a tempcerature which would causc no
discomfort to the paticnt.

In dental work, indium amalgamated with mercury was frequently uscd.
In fact, this must have been the first commercial usc of indium. The resulting
fillings were harder, more resistant to corrosion and discoloration than
conventional fillings and looked little different.
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Indium cannot be plated on ferrous metals directly. However, by first
coating the iron or stecl with a metal such as zinc, cadmium, or some
similar metal which has a higher clectrode potential than the iron or stecl
and indium plate could be deposited successfully. After such a plate is
deposited the article is baked at a tempcrature slightly above the mclting
point of indium for scveral hours. The indium and the other non-ferrous
metal diffusc into onc another, to producc a uniform platc which would
not chip or peel and which would be non-porous.

Indium can be plated dircctly on non-ferrous metals. Generally, the
plate is diffused into the basc metal by the method mentioned above. Such
coatings are morc resistant to certain kinds of chemical attack than the
basc metal and arc usually harder.

¥Ynp. 4. Uto nosoro Bl y3nanu i3 texcra 10 B?
Ynp. 5. PaazeiiiTe TCKCT Ha TCMATHYCCKHE YaCTH W 03aMNaBbTe Kak-
Y10 4acTh.

Ynp. 6. Cranire, 4TO rOBOPHTCA B TEKCTE:
1) o chepax npuseHenns HUINK i eTo coeqnstensii; 2) 0 cnaaBax WIANA
€ ApYTHMN METANaMI} 3) 0 NPHMEHEHNI HILANSA B MCANLNNC,

¥np. 7. Haiiante B TercTe MecTo, rae rosopurcs o6 ocobertiocTsx naite-
CCHIA CNOR MHANA BA mMeTaaasl. TlepeBeairre ITOT OTPLIBOK HA PyccKMil
RILIK.

Section 111

Ex. 1. Think of the situations with the following expressions. Mind the
difference in the word-order.

Here is the pen. (Bor pyuka.)  Here it is. (Bot oHa.)
Here are the books. (Bot kuurn.) Here they are. (Bort onit.)

Example: | — Give me your copy-book, please. (Haii Mue Terpans, noxanyiicra.)
— Here you are. / Here it is. (IToxanyiicra.)

Ex. 2. Translate the following questions or requests and react to them.
Use expressions from exercise 1.

1. Mait Muc, noxanyiicra, Tsoto kuury. 2. Fne npobupxu? 3. Haiite
MHe, noxanyiicra, Baw cnosapi. 4. Ine naboparopia obucii xumun?
S. Tut e 3nacwb, rac 6ubGnnorcka? 6. Mocrasb, Noxanyiicta, namny Ha
avor cron. 7. aitre MHC mocMOTpETh Baili pacyeThl. 8. A rac pesyabTars!
nocacancro ananusa? 9. Maii muc, noxanyiicra, yucouik no ncropmum.
10. IMoxaxu MHc, noxanyiicra, cBoii NCPCBOA.
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Ex. 3. Make up sentences or short stories with the following words:

1) scldom, mincral, indium, occur, 0.1 per cent, quantity; 2) form,
compound, indium, various, most, bc, thecy, water, soluble; 3) can, ore,
scveral, indium, extract, mcthod; 4) react, indium, nitric acid, rcaction,
possible, concentrated, two, be, sulphuric acid

Ex. 4. Give detailed answers to the following questions:

1. Why wasn’t indium uscd commercially before 1934? 2. What
mcthods of cxtracting indium from its ores do you know? 3. What
compounds can indium form? 4. In what way docs indium rcact with acids?
5. What arc the main uscs of indium?

Ex. 5. Discuss the following topics:

1. The Occurrence of Indium.
2. The Propertics of Indium.
3. The Uses of Indium.

DO YOU KNOW THAT...

In 1863 Reich and Richtcr, in an cffort to trace thallium in zinc blende
observed two new blue lines in the spectrum. The zinc blende had been
roastcd to remove most of the arsenic and sulphur. The residuc had been
dissolved with hydrochloric acid and cvaporated to dryncss. This residuc of
crude zinc chlondc was submitted to a spectrum analysis. They discovered
the new clement, indium, so named from its characteristic blue lines.

Lesson 11

FPAMMATHKA: YnorpeGneue st nepeson rnaronos may, might, could, ought
B COCNAraTe/IbHOM HAKIONCHIIL.

Section I

Ex. 1. Pronounce the following words.

a) |ph (f) |physical, physics, phase, phenomenon, sphere,
phosphorus, phosphorescent, sulphur, amorphous

th [6] |thank, theatre, theory, thing, think, three, third,
thirteen, thirty, Thursday, thousand, method,
hypothesis, lithium, mathematics, growth, length,
synthesis, thorough, through

(0] |[the, than, other, with, that, this, then, these,

those, thecy, their, them, there, thus, rather,
further, either, though, nevertheless
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X [ks] | axis, box, mix, mixture, exception, next, excess,
cxcercise, except, approximately, experiment,
explain, oxygen, expression, extract, extremely,
oxide

[9Z] | examine, cxamination, cxample, existence, exhibit,
exact, auxiliary

kn [n) |know, knowledge
wr [r) | write, writer, wrong

b) peculiar [p1°’kju:ho), category [ ’ketogon], intrigue [in tri:g], phosphorescent
[.fosfo’resnt), elusive [1'lusiv], magic [‘'med31k], urine [‘juanin), nevertheless
[.nevada’les], claborate [1'lxbanit], waxy [“wxksi], abandon [o°bandan],
fascinating [‘fasineitip]

Ex. 2. Read the following words and say what Russian words help to
understand their meaning:

phosphorus, interesting, special, category, reason, intriguc, substance,
phosphorescent, history, alchemist, elusive, idea, magic, human, scrics,
distil, detail, preparation, secret, formula, method, isolate, limit, modem,
intenscly, extremely

Ex. 3. Pay attention to the following way of word-building:

0CHOBa cJ10Ba + -ous [9s] = npuaarareauioe

various, religious, curious, poisonous, obvious, analogous, amorphous,
ferrous, anhydrous, famous

b nplmara-renbnoebl
an, proletarian, republi
0CHOBA CnoBa + -(i)an A2 uman, proletanan, republican

(MPHHALNEKHOCT K HeMy-HG0) g CylIecTBHTEABIOE

historian, academician, _
technician, physician, musician

Ex. 4. Arrange the words in the alphabetic order, give their initial forms
and find their meanings in a dictionary. Do it as quickly as you can.

glowing, rarely, scarching, stones, carricd (on), thrilled, leaked (out),
boncs, abandoned, cquipment, fascinating, allowed, causcs, bumns, heals,
handles, forcepts, fumes

Ex. 5. Define the mecaning of the italicized words.

1. Brand carried on a scrics of claborate experiments. 2.We went away
latc, only when we carried out all the experiments. 3. It is difficult to
carry this bag, it is very heavy. 4. The container started leaking. 5. The
news soon leaked out. 6. Phosphorus should never be allowed to touch the
skin. 7. We usually pecl the skin of the potatocs before boiling. 8. Tiger’s
skin is very beautiful.
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Text 11 A
Fascinating Phosphorus

Phosphorus is onc of the most intcresting of all the elements. Its peculiar
property of glowing in the dark places it in a special and rarc category. For
some uncxplained rcason, man has always becn intrigucd by any substance
with phosphorescent propertics.

The history of phosphorus is no less intercsting than the element itsclf.
It was first prepared in 1669 by a German alchemist Hennig Brand, who
likc cvery other alchemist of his day, was scarching for the elusive
philosopher’s stone. We can never tell you what gave him the idea that his
magic stonc could be found in human urine, but, nevertheless, he carried
onascries of claborate experiments with urine. After much experimentation
he could obtain a yellowish waxy substance by distilling a residuc from
the urinc. We can imaginc how thrilled he must have been when he noticed
that the strange substance glowed in the dark.

Brand kept the details of the preparation of this strange substance sc-
cret, but the news soon leaked out. He then sold his formula to other chem-
ists, who also made the clement in sccret. The method of isolating
phosphorus was madec known to the world in gencral only in 1737. It was
soon discovered that the clement could be obtained from bones, and the
unplcasant method of obtaining it from urine could be abandoned. It is
truly remarkable that Brand could prepare phosphorus with very limited
equipment and knowledge then available. Even today with all of our mod-
em cquipment, phosphorus is not isolated with easc.

Phosphorus may be fascinating, but is also intensely poisonous. It
should ncver be allowed to touch the skin, as it causes painful bums which
are cxtremely difficult to heal. We must always handle it with forceps and
keep it under water when it is not in usc.

Phosphorus has a garlic-like colour. Its fumes are poisonous too.

Words and Word-Combinations to Be Memorized

allow, category, detail, distil, in general, handle, isolate, itself, limit, method,
notice, phosphorus, poisonous, preparation, rare, reason, for this (that) reason,
residue, strange, urine, wax

Ex. 6. Give the Russian cquivalents for the following:

be one of the most interesting, a peculiar property, a special category,
for some reason, phosphorcscent properties, nevertheless, carry on
experiments, a serics of experiments, keep the details of the preparation
secret, in secrct, make the method known to the world in gencral, obtain
some clement, abandon some method, very limited cquipment, available
knowledge, isolatc an element with ease, be poisonous, causc pain, be
extremely difficult, handle phosphorus, keep under water
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Ex. 7. Give the English equivalents for the following:

pCAKas Karcropis, ObITL HHTCPCCHBIM, B TCMHOTC, 10 KaKOil-TO npu-
YHHC, CaM JMICMCHT, KaK BCAKHI1 APYroii aIXHMHK, HCKaTh uTo-A100, Ha-
BCCTH Ha MbICJlb, IPOBOAHTD PAZ IKCNCPHMCHTOB, XKCJITOBATOC BCILCCTBO,
3aMCTHTb KaKOC-TO CBOJICTBO, AICPRATH B CCKPCTC, MCTO BLLACACHHA (oC-
¢opa, Boobiuc, TonLKo B 1737 roay, nonyyarb 3NACMCHT H3, HMCIOWICCCS
ofopyznosamic, 1axe ccroans, CoBpeMcuiioc obopyaosauice, OuTh s10-
BHTBIM, 00paitarsca ¢, AcpkaTb (XpaHnThb) Noj BONoii

Ex. 8. FIll in the blanks with prepositions where necessary.
in, under, at, with, of, on, by, for

1. Phosphorus is onc ... thc most intcresting ... all the clements.
2. Phosphorus has a peculiar property ... glowing ... the dark. 3. ... some
uncxplained recason man has always been interested ... any substance ...
phosphorescent propertics. 4. Phosphorus was first prepared ... 1669 ... a
German alchemist Brand. 5. Brand carricd ... a series ... experiments to
obtain phosphorus. 6. Brand kept the details . . . the preparation ... phosphorus
... secret. 7. The method ... isolating phosphorus was madc known ... the
world ... general only ... 1737. 8. Brand prepared phosphorus . .. very limited
cquipment and knowledge. 9. ... present phosphorus is not isolated ... ease.
10. Phosphorus should be kept ... water when it is not ... usc.

Ex. 9. Translate the sentences into Russian paying attention to the word
one/ones.

1. Hydrogen atom contains only onc clcctron and onc proton. 2. Red
phosphorus is more stablc than the whitc onc. 3. An clement is a substance
which consists of only onc kind of atoms. 4. The salts formed by
hydrochloric acid are called chlorides, the oncs formed by sulphuric acid
arc called sulphidcs. 5. Chlorine exists in two isotopic forms: the onc has
thc atomic weight of 35 and the other — of 37. 6. Phosphorus is onc of the
clcments of Group V. 7. Reactions of dilute acids and thc concentrated
oncs arc not alikc. 8. Phosphorus cxists in scveral allotropic modifications,
ycllow and red arc the most common oncs. 9. The chemical propertics of
ozonc arc similar to those of oxygcen, but onc must point out that ozonc is
more chemically active. 10. Phosphorus is readily dissolved in carbon
disulphidc, one part of it will dissolve ninc parts of phosphorus. 11. This
modcrn apparatus gives more accuratc results than the old onc and it is
much casicr to handle.

Ex. 10. Translate the sentences into Russian, paying attention to the verbs
may, might, could, ought.

1. Phosphorus may be fascinating, but it is also intenscly poisonous.
2.Whenever you may work with phosphorus, remember, it must not be
handled with barc hands. 3. The instruction was quitc clcar so that the
students might perform the analysis themselves. 4. Such unexpected results
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might be accounted for by the fact that the substance was not very pure.
5. However slow the reaction may procced, it gives a good yicld. 6. They
supposc they could finish their scrics of experiments by Friday. 7. The
calculations ought to be donc aftcr cach serics of mecasurements. 8. Important
as this question may be, we have no time to discuss it now. 9. In order that
the glasswarc might be uscd, it should be thoroughly washed. 10. The
author gives a very dctailed description of the properties of cach clement
lest anything may be missed. 11. It is quitce clear that the reaction could go
to complction after some hcating. 12. The methods of preparation of
phosphorus could have becn mentioned together with the description of
propertics. 13. The experiment ought to be repeated several times, so that
you could gct some results to compare. 14. In the middle of the 18th cen-
tury it was discovered that phosphorus could be obtained from boncs.
15. Oxygen and hydrogen could be obtained by the clectrolysis of watcr.
16. The question how many clements arc cssential to lifc couldn’t be
answered with certainty. 17. Some gencralizations ought to be made about
the rolc of various clements. 18. The scheme of the process is given in
addition to thc photograph so that the reader may undcrstand it better.
19. Such rescarch might tell us about the carbon chemistry. 20.Thesc
obscrvations rcvecal chcmical mechanisms that could only have been
uncovcred by studics of rcactions at high cnergics.

Ex. 11. Translate the sentences into English.

1. ®ocdop obnagact HHTCPCCHLIM CBOIICTBOM CBCTHTLCA B TCMHO-
TC. 2. Hctopua docdopa He McHee HHTCpecHa, YeM caM ieMenT. 3. Poc-
¢op 6bin BNCpBLHIC NPHroTORICH B 1669 rony, Ho MCTOA Cro NpHIroToB-
JICHHUA CTaN H3BCCTCH MUY TonbKO B 1737 rony. 4. Kak 1t Bcc anxumukn,
¢Boii McToa npurorosncHua gocopa bpann acpxan B cexpere. 5. He-
obxomnmMo noMunTs, 4To hocdop oucus AR0BHT. 6. H3BcCcTHBI HECKONB-
Ko annorponubix dopM dochopa. 7. Pochop HEACTKO BLIRCAATH AAXKC
npu coBpcMchHioM obopyaosamin. 8. Oana u3 dopm pochopa — arto
KCJITOBATOC BOCKOOOpa3HOC BCUICCTBO, Takoil hochop HA3LIBAIOT KCil-
TBIM 1K OcnbIM.

Ex. 12. Make up questions to the italicized parts of the sentences.

1. For some unexplained reason, man has always bcen intrigucd by any
substance with phosphorescent propertics (3). 2. It was soon discovered
that phosphorus could be obtaincd from bones (3). 3. Its peculiar property of
glowing in the dark placcs phosphorus in a special and rare category (3).

Ex. 13. Answer the following questions:

1. What is thc most interesting property of phosphorus? 2. When
was phosphorus first prepared? 3. What kind of substancc is it? 4. What
mcthods were uscd to prepare phosphorus? 5. Why is it nccessary to be
carcful working with phosphorus? 6. How must phosphorus be kept when
it is not in usc?
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Section II

Yap. 1. [Ipournte 3araanie Texcra 11 B. Craxnte, wemy Oyaer nocopn-
uie 10T Tercer? YUro Buit 06 ITOM 3naere?

¥ap. 2. HazosnuTte 3Ua4CiitA CICAVIOWNX RUTCPUAUNOUAILIULIX CIO0B:

modification, allotropic, violent, regular, amorphous, action, catalyze,
scparatc, crystallization, distillation, condense, disulphidc, spontancously

Vap. 3. Onpeacante 3uadelitA BLIACICHHBLIX €108 N0 KoOUTERCTY. Citio-
HUMLI B CROOKaX nOMOYT BaM.

1. As to the propertics of phosphorus, they arc very interesting.
2. Phosphorus ignites (takes firc) in the air at the temperaturc of 30
degrees. 3. Substances that casily take firc arc called inflammable
substanccs. 4. 4 pressure of 760 mm Hg is called normal atmosphcric
pressure. 5. Phosphorus combincs readily (casily) with oxygen. 6. Somc
rcactions can be catalyzed by traces (very small amounts) of substances.
7. Opinions (points of vicw) concemning this problem differ. 8. Reduction
is a process when a pure substance is obtaincd from an oxide. 9. It is
difficult to realize (understand) that ycllow and red phosphorus arc the
samc clement. 10. A very fincly divided substance is a powder. 11. Red
phosphorus can be prepared by heating ycllow phosphorus in the absence
of air (without air).

CaoBa K TeRCTY:

trace — npociacANBaTy; partially — vactiuno; careful — ocroposnstii;
drum — 6apa6an; vaporize — sicnapaTbes; pretty — Xopouwenskiii, npenecr-
nuiii; dangerous — onacuutii; dispose of — 1136aB33THCA OT

. Text11 B

IIpouTiTe TereT npo cebR (KoNTPOAbIIOC BPEMK YTCHHA — 5 MuuyT).
Modifications of Phosphorus

Yellow Phosphorus. Phosphorus may occur in three allotropic forms:
yellow, violet, and black. However, the two most common forms are ycllow
and red. There can be traced a difference of opinion as to whether the red
form is a scparate allotropic modification. Onc of the latest theories is that
red phosphorus might be phosphorus only partially changed from the ycllow
to the violet form.

The phosphorus obtained by the reduction of phosphorus is always
the ycllow varicty. This is “rcgular” phosphorus and the other allotropic
forms can bc prepared from it.

Phosphorus is ablc to combinc readily with oxygen and ignitc in the
air at 30 dcgrecs.

Phosphorus is very soluble in carbon disulphide.
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Bce very carcful with the phosphorus solution, as it is highly inflam-
mablc. Disposc of it immediatcly after cxperimenting cither by burning it
or washing it down the drum with large quantitics of water.

Red phosphorus is so unlike ycllow phosphorus, that it is difficult to
realize that both forms arc the same clement. The red type is an amorphous
powder. It will not ignite spontancously. It will not dissolve in carbon
disulphide. It will not glow in the dark. It has no odour and is not poisonous.
It ignites only when it is heated to about 240 dcgrees.

Red phosphorus can be prepared by heating yellow phosphorus in the
absence of air. The action may be catalyzed by a trace of iodinc.

Violet phosphorus can be prepared by dissolving phosphorus in molten
Icad and then allowing it to scparate by crystallization.

Black phosphorus could bc made by subjccting yellow or red phos-
phorus to 4,000 atmosphcres of pressure at a high temperaturc.

The ycllow phosphorus can be preparcd from any other form by
distillation. When they are heated strongly cnough, all forms of phosphorus
vaporize and this vapour always condenscs to form the ycllow vancty.

Remember — phosphorus is like a pretty girl: always interesting, but
somctimes dangerous!

Ynp. 4. Yro nonoro Bam yaa:10ck ¥3uaTh i3 Tekera 11 B no cpasuennio
c Texcrom 11 A?

Ynp. 5. Texer nmeeT noa3aroa0Bri. BuigeanTte ociornyo MbICIb Kawk-
0T0 OTPLIBKR, HMCIOUICTO NMOAIAT0T0BOK.

Ynp. 6. Craxnre, 4T0 roBOPHTCR B TERCTE:

1) 06 aanorponuvix popmax docdopa; 2) o docdope, noayuennonm me-
TOAOM BOCCTaHOBJICHHSK; 3) 0 ToM, uTO NpcacTanarer coboii Kpacuwtii doc-
dop; 4) o cnocobe noayucins Yepnoro dpocdopa; 5) o cnocobe noayuenns
sesaroro dochopa.

Ynp. 7. Haiianre B Texcte npeatoaciis, Kacaiomuecs cobatoaeHis oc-
TopoxnocTi npu pabore ¢ dpocdhopom i nepesBeaNTE MX 1A PYCCRNIE ALIK.

Scction H1

Ex. 1. Think of the situations when the polite ways of expressing request
may be used.

1 (you, he, she, we, they) should (would) like to; I'd like t0; Could you...

Example: | I should like to read this book, I know it is very interesting, could you
give it to me for some days?

Ex. 2. Translate the sentences into English, using expressions from exercise 1.

1. He Mornit 661 BL CKa3aTh MHC, KAKNC I3 ITHX CTATCii CTOMT “HTaTL?
2. Tt He Mor 611 TOMOYB MHC ICPCBCCTH 3TO npcnoxkcHuc? 3. 5 xoren 6b1
HayYHTLCA MHTATh XHMHYCCKY!IO aKTeparypy 6c¢3 cnosaps. 4. He mornit 6o
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Bbl MTORA3aTHL MHC, rAc naboparopus ananutiycckoit xumun? 5. A xoren
6b1 pabotars B a10it N1aGoparopin. 6. EmMy xoresioch 6b1 npociywmars BeCh
Kypc nckunii npogeccopa N, Ho emy Hano yexkarb. 7. Ona xorena 6ni 3a-
HHMaTLCA B Haweii rpynne. 8. Ham xorenoch Gbt 3axonyis paboty nocko-
pee. 9. Tet He Mor Obt noiiTi co Muoii? 10. He Moram Gbl Bb! BCTPETHTLCA €
BALINM JIPYrOM H MOMPOCHTL Y HEro MOCACAHMIT HOMEp KypHana?

Ex. 3. Make up sentences or short stories with the following words:

1) be, interesting, phosphorus, always, scicntist, it, peculiar, phos-
phorescence, because, possess, property; 2) phosphorus, substance, be,
poisonous, dangerous, carcful, handle, must, we; 3) allotropic, three, occur,
form, phosphorus, red, yellow, common, be; 4) belong, substance,
phosphorus, catcgory, inflammable

Ex. 4. Give detailed answers to the following questions:

1. Why did phosphorus interest alchemists? 2. What is the history of
phosphorus? 3. What is to be known when you work with phosphorus?
4. Describe modifications of phosphorus. 5. What arc the propertics of
phosphorus?

Ex. 5. Discuss the following topics:

1. The Discovery of Phosphorus.
2. The Phosphorus is a Dangerous Substance.
3. The Modifications of Phosphorus.

DO YOU KNOW THAT...

One of the first known applications of phosphorus was the production
of matches. At present phosphorus plays its most important part in
agriculturc. Phosphatic fertilizers arc widely used in modem agriculture.
The presence of phosphates in the soil is necessary for plant growth.

Lesson 12

TFPAMMATHKA: INosTopenne Temn «Cxazyemoen.

Section I

Ex. 1. Pronounce the following words:

ITomsure, 4TO B MHOMOC/IOMHBIX CJIOBAX YAAPCHHC 4acTo NAgAcT Ha 3-itcnor
OT KOKLUA CJ10B2, 3 YAAPHLIC I71aCHLIC YHTAIOTCA KPATKO, JAAC B OTKPLITOM Cliore.

a) element ['climant), significance [s1g"'mfikans), different [ ‘dif(s)ront], phys-
ical ["Nzikal}, molecular [mo’lekjuls), evidence ["evidans), excercise [“eksasaiz],
definite [ ‘definit], experiment [1ks ‘perimant), necessary [ nesason)
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b) symbol, atomic, case, simple, change, exhibit, state, rubber, oxygen, show,
threc, only, pair, inent, avoid, written, also, catch, fire, while, since, way, how,
thus, causc, ncws, world, truly, allow, place, cold, bluc, linc, purc

¢) introduce [,1ntra"dju:s), acquire [5 kwaid), quantitative [ ’kwonutativ], cither
[‘a109], neither ('na1da), allotropy [2°lotrap1], rather [ 'ra:92]

Ex. 2. Read the following words and say what Russian words help to
understand their meaning:

symbol, publish, cxtraction, Latin, allotropy, molccular, metallic,
associate, pair, inert, confusion, tempcrature, stable, combine, atom,
clement, modem

Ex. 3. Pay attention to the following way of word-building:

pre-+ 0CHOBA CNOBA — MPHAACT 3HAUCHHE «A0», KIICPCAN, «3apaHee»
prehistoric, prewar, pre-cstablish, premature, predetermine

post- + OCHOBA CN0Ba — NPHAACT 3HAUCHHC «MOCACH

post-war, postposition, postgraduate

(npucrasxka) + ocnosa + ocnona + (cydurc)

airplanc, scawater, clectromotive, clectroncgativity, shorthand,
sidestep, sightsecing, old-time, manmade, lifctime, diclcctropositive

Ex. 4. Find the meaning of the following words in a dictionary. If there is
no word in your dictionary, find its parts and derive the meaning yourself.

old-fashioned, sidestep, sightsce, furthermore, water-like, therefrom,
up-to-date, clectropositive, clectrostatic, water-proof, oxygen-rich

Ex. 5. Define what part of speech the italicized words belong to.

1. On account of their inactivity inert gases are often referred to as
noble gases. 2. Some chemical phenomena arc not casily accounted for.
3. Symbols began as a simple shorthand for the names of the elements.
4. Polonium was named in honour of Poland, the birthcountry of Maric
Sklodowska-Curic. 5. At temperature below 0°C, water turns solid. 6. Some
solids practically do not dissolve.

Text 12 A

Chemical Symbols for Elements

The Swedish chemist Berzelius (1779-1848) introduced the modem
symbols for the clements when he published a list of “atomic weights” in
1818. Those elements which, on account of their casc of extraction from
their orcs had been known from prehistoric times, were given symbols
derived from their Latin names.
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The symbols began as a simple shorthand for referring to the names of
the elements, but rapidly acquired a quantitative significance. Pb began
meaning “some Icad”, but it rapidly changed and came to mean cither “onc
atom of lead” or “one gram atomic weight of lcad”, i. e. 207 g of lead.

Somec clements can exhibit allotropy; that is to say, they can exist in
two diffcrent forms in the same physical state. Taking cxamples from among
gascous elements, ozone and molecular oxygen both contain only oxygen
atoms, yet, the rcactions of ozonc arc completely different from those of
oxygen. It will immediately oxidize rubber and metallic silver, whereas
oxygen will do neither. Evidence from gas-volume determinations shows
that three atoms of oxygen are associated in ozone, whereas there arc only
two atoms in molccular oxygen. The atoms of all common gaseous clements
exist in pairs except the inert gases. To avoid confusion, molecular gases
are written O;, N, Cl; and ozone O;.

Some clements also exhibit allotropy; for cxample, white phosphorus
catches fire in air at room temperature while red phosphorus is stable in
air at 240°C. But since there is no way of discovering how many atoms are
combined together in any solid, the question is sidestepped, and all solid
clements including allotropcs arc given symbols; thus, both white and red
phosphorus arc P rather than Px.

Words and Word-Combinations to Be Memorized

on account of, associate, avoid, come + und., completely, confusion,
gascous, cither... or..., except, exist, extraction, include, introduce, list,
molecular, neither, quantitative, rapidly, rather than, refer to, rubber, since, solid,
stable, symbol, volume, yet

Ex. 6. Give the Russian equivalents for the following:

introduce smth., a list of “atomic weights”, on account of|, refer to the
names of the clements, acquire a quantitative significance, cither... or...,
cxhibit allotropy, that is to say, cxist in differcnt forms, in the same physical
state, take an example, from among gaseous clements, yet, be completely
different, whereas, exist in pairs, avoid confusion, for example, catch fire
in air, there is no way of, both ... and..., rather than

Ex. 7. Give the English equivalents for the following:

XHMHYCCKHIT CHMBOJI, IUBCACKHIT XIMHK, $13-32 (Ha OCHOBaHHIt), C 40~
HCTOPHYCCKHX BPEeMCH, ObICTPO H3MCHATBLCA, Mt6o. .. 1160. . ., NPOABIATL
(xaxoc-111160 cBOTiCTBO), B OQHHAKOBOM COCTOSHIH, MPHBCCTH NPHMCP, 063,
KaK... TaK H..., OHAKO, TOrAa KaK, HaNpHMep, BOCILIAMCHATLCA Ha BO3-
AyXc, Mpi KOMHATHO# TCMNCPaType, CKOILKO, TaKiM 00pa3oM, a He...

Ex. 8. Fill in the blanks with prepositions where necessary.
in, at, of, except, from, for, on account of

1. Berzelius introduced the modern symbols ... the elements ... 1818.
2. Some clements had been known ... prehistoric times ... their ecase ...
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extraction. 3. The symbols ... these clements were derived ... their Latin
names. 4. There arc clements which can exist ... two different forms ...
the same physical state. 5. Reactions ... ozone arc completcly different ...
thosc ... oxygen. 6. Whitc phosphorus catches firc ... air ... room
temperaturc. 7. The atoms ... all common gascous clements exist ... pairs
... the inert gases.

Ex. 9. Supply the definite or indcfinite article.

1. Mendeleyev is ... famous Russian chemist. 2. Mendeleyev is ...
foundecr of the Periodic Law. 3. Professor N is ... author of a great number
of papers and books. 4. Swedish chemist Berzelius was ... great discoverer.
5. Do you know who ... discoverer of the atomic theory was? 6. Nicls
Bohr was ... Danish physicist. 7. Chemistry is ... branch of knowledge.
8. Scction II is concerned with ... naturc of radioactivity. 9. Dr. N dis-
covered ... new law. 10. Faraday was ... well-known English physicist.

Ex. 10. Translate the sentences into Russian, paying attention to the
predicates.

1. Chemistry concerns the compositions of matter and their
transformations. 2. A grcat number of Russian scicntists, among them
Mendcleyev, Lomonosov, Butlerov ct al., could be mentioned as
contributors to the world scicnce. 3. There are several ficlds of chemistry
in which Russian scientists have achicved significant progress. 4. The
Periodic Law laid the foundation for the modern development of chemistry.
5. In the molten state metals are able to interact with onc another. 6. Alloys
which contain only two mectals arc referred to as bimetallic. 7. Science has
become an important part of the modem world. 8. Chemists are needed
almost in cvery ficld of life. 9. The theories and laws of chemistry are no
less cxact as those of physics. 10. Silicon, the fourteenth clement in the
periodic table might be called a congener of carbon, in Group IV.
11. Attempts to arrangc the elements in a definitc order were followed by
a great discovery, the discovery of the Periodic Law. 12. The periodic
table may be interpreted in terms of electronic structure of atoms.

.13, Radioactivity was discovered by Henry Becqucrel in 1896. 14. The

change of the program of expcrimentation could have given more accurate
results. 15. Before definite chemical evidence for the compound nature of
a substance was obtained, the substance had been considered an clement.
16. In 1903 scicntists rccognized that radioactivity involves the spontancous
transmutation of clements. 17. Here wc arc going to give a detailed account
of this phenomenon. 18. Heating was to have an important influence on
the rate of the reaction. 19. Two points should have been determined: the
composition of the sample and the relative weights of its constitucnt parts.
20. The result of the comparison may be complctely the opposite. 21. The
next step was to arrange the data in a table. 22. At any given tempcrature
a moleculc of a light gas such as helium or hydrogen will have the same
average kinctic cnergy. 23. Chemists must have known a great number of
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rcactions that can procecd without catalysts. 24. Few chemical reactions
involve just a single clementary process. 25. We have prevented the
formation of by-products. 26. New mecthods of investigation arc being
developed, they are much morc cffective than the older oncs.

Ex. 11. Translate the sentences into English.

1. B 1818 roay Bepucanyc ony6nihoBas CHCOK «aTOMHBIX BCCOB».
2. Bepuenityc BBC/I COBPCMCHHBIC CHMBOJTBE JUIA XHMHYCCKHX ICMCHTOB.
3. HexoTopbic ancMCHTBI MOTYT CYLICCTBOBATE B IBYX Paz/IH4HbIX (opmax
B OJHOM H TOM k¢ ¢u3itcckoM coctoann. 4. H 030H, n MonckynapHbtii
KHCNOPO COACPXKAT TONILKO aTOMbI Kiciopoaa. 5. Peakusin o3ona cosep-
ILICHHO OTIHYHBI OT PCaKLii Kicaopozga. 6. Y 030Ha — Tpit aroMa KHCIIO-
poaa, a Y MOJICKYJIApHOTo Kiicnopoaa — asa. 7. Yto6bl n3bekars nyTai-
Hbl, MOJICKYJIbI ra3a 3amiceiBatoTca Kak Oz, N: i 1. 4. 8. Kpacuetit dpocdop
cTaliuicH Ha Boaayxe npi Temncparype 240°C. 9. Benwtit pocdop, Hanpi-
MCP, BOCIJIAMCHACTCA Ha BO3AYXE NPH KOMHATHOI TeMncparype.

Ex. 12. Make up questions to the italicized parts of the sentences.

1. The symbols began as a simple shorthand for referring to the names
of the clements (3). 2. Ozonc will immediately oxidize mctallic silver (3).
3. There is no way of discovering how many atoms arc combined together
in any solid (2).

Ex. 13. Answer the following questions:

1. What werc the symbols introduced for? 2. Who introduced the
symbols for chemical elements and when did he do it? 3. What significance
did symbols acquirc? 4. What is the difference in writing allotropic
modifications of clements?

Section 11

¥Ynp. 1. Npournre 3araasie Tekera 12B. Crakute, YeM, no saweMy
Muennio, oH OymeT oOTANYATLCA 0T TeKceTa 12A.

VYnp. 2. Hazosirre 3na4cHis CICAYIOMNX HHTEPHANIOHAILHLIX C10B:

act, constant, composition, formula, expcrimentally, empirical,
inorganic, crystallinc, cquivalent, sum, proportion, real, altcmatively

¥Ynp. 3. OnpeneanTe 3Ha4ciig BblACIeMILIX CI08B N0 KOITeKeTY. Cino-
ItHMBI B CKOGKAX MOMOryT BaMm.

1. An cmpirical formula should be written with brackets (HgO),.
2. Mendcleyev assumed (supposed) the cxistence of yet undiscovered
clements. 3. Originally (at first) oxygen was callcd “inflammable air”.
4. The symbol for mercury is Hg. 5. The law of constant composition was
known, therefore (that is why) it was possiblc to usc a formula for a
compound. 6. The formula for ammonia is NH,. 7. A molcculc of a
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compound is defined (is dcscribed) as the smallest part of a compound
that can cxist as a free and scparate substance.

C:10B2 K TCRCTY:

the very — cam 1o ccbc; equal — pasuelii; determine — onpcacnats,;
relative — orHocHTENsHLIT; strictly — cTporo; it makes no claim — ue npe-
Tenaycr; perfectly — coscpicinio; entity — ne4T0 peansio Cyuccrayomee

Text 12 B

IpouTnTe TeReT npo ceGs (KOHTPOALHOE BPEMA MTCHIIA — 4 MHNYTHI).
Chemical Symbols for Representing Compounds

It is a short step from using a symbol for an clement to using a formula
for a compound. However, it is often forgotten that the very act of writing
the formula for a compound assumes the law of constant composition.
HgO originally mcant “some of a compound containing cqual numbers of
mcrcury and oxygen atoms”. A formula uscd in this way is referred to as
an cmpirical formula, for it contains only the cxperimantally determined
ratio of the rclative numbers of atoms of different clements in the
compound, but makes no statcment about how many atoms there are in
onc molccule. An empirical formula should be written with brackets (HgO),
to show that it makes no claim to represent onc molecule of the substance;
but for inorganic solids where there is scldom a method of determining x,
the brackets arc never used.

A moleculc of a compound is defined as the smallest part of a compound
that can cxist as a frcc and scparate substance. For crystalline solids in
which onc atom is surrounded by several equivalent neighbours, the word
“molccule” has no well-defined meaning. Thus, the formula HgO refers
to a gram-molecular weight of mercuric oxide, whereas the gram-molecular
weight is the sum of gram-atomic weights of the clements in the proportions
in which they occur in the compound. For example, zinc has a gram-atomic
weight of 65 g and chlorinc a gram atomic weight of 35.5 g, so the gram-
molccular weight of zinc chloride (ZnCl,) is 135 g.

For gascs, the molecule is a perfectly real entity, and the molecular
weight of any volatile substance defined as

weight of 1 molecule

weight of ¥ atom of carbon 12

can be mcasured cxperimentally. Therefore the formula NH; can cither
refer to onc molecule of ammonia, containing onc atom of nitrogen, and
three atoms of hydrogen, or, altcmatively, to one gram-molecular weight
of ammonia.

Though the terms “gram-molccular weight” and “gram-atomic weight”
arc no longer used by chemists, it is interesting to know how the idca
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developed. At present, the term “mole™ (mol) is usually used to name the
quantity of a substance.

¥np. 4. Onpasaannch a1 Bawl NPEANOIOKCIHIA NACYCT OTIHYHA NO
coaepwaniio Tercra 12 B or rexcra 12 A?

an. 5. Pa3geanre TEKCT HA TEMATHHECKHE HACTH H 03ar3aBLTC HX.

Ynp. 6. Craxure, 4T0 roBopuTCS B TCKCTE:

1) o ToM, 10 Heobxoamo Gbio 3naTh, Mrolbl nanucars GopMyay co-
CAMHUESHIR CHMBOJAMN; 2) 0 3naueni IMnipiyecKoil popmyast; 3) o6 ynor-
peGacunn ckoGox P nanicanns IMnupituccroii popmyant; 4) Kax onpe-
ACARCTCH MOJICKYARPILIT BEC JeTyunx BemecTn; 5) uro oGoznavaer popmy:a
aMMuaRa,

VYnp. 7. Haiiaute B TeKcTe OTPLIBOK, [C A2ETCA ONPLIEICHHE MOTEKY-
71l 1 onHcbiBatoTea ocobGennocti ynorpebacnns popmya ans 06o3navenstn
TeepaLIx seutects. [lepeBeairTe 3T0T OTPLIBOK NA PYCCKItii ALIK.

Section ITI

Ex. 1. Check up if you remember the ways of expressing time.

a) 2.00 | Itis two (o’clock).

5.10 |Itis ten minutes past (after) five.
It’s ten past five.

It’s five-ten.

4.15 |It’s a quarter past (after) four.
It’s fifteen minutes past (after) four.
It's four-fiftcen.

2.30 | It’s half past two.

It’s two thirty.

7.45 |It's a quarter to cight.

It’s seven fortv-five.

255 |It’s five (minutes) to three.

It’s two fifty-five.

b) a.m. | 0o nomous
p. m. | nocae noavous

¢) |to be fast cnewums
to be wrong | uomu nenpaeutsno (o uacax)
to be slow omcmasams
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Ex. 2. Answer the following questions, using expressions from exercise 1:

1. What time is it now? 2. When do your classes usually begin? 3. When
did the lecture begin? 4. 1 believe my watch is fast, what time is it by your
watch? 5. At what time shall we meet? 6. At what time are your classes
over? 7. When do you get up? 8. When will you be free? 9. When will you
come to the laboratory?

Ex. 3. Make up sentences or short stories with the following words:

1) introduce, they, symbols, Swedish, begin, shorthand, chemist, simple,
Berzelius, element, name; 2) phenomenon, allotropy, such, be, when, can,
form, clement, cxist, diffcrent, the same, state, physical; 3) act, formula,
law, the very, write, assume, composition, constant; 4) gram, weight,
molccular, be, clement, seem, atomic

Ex. 4. Give detailed answers to the following questions:

1. In what way were thc modem symbols for the elements introduced?
2. What is the meaning of a chemical symbol for an element? 3. In what
way do we usually writc formulac for compounds? 4. What law is the
basis for writing the formula of a compound? 5. What is an atom? 6. What
is a molccule?

Ex. 5. Discuss the following topics:

1. The Hi'story of the Introduction of Symbols.
2. Symbols for Representing Elements.
3. Symbols for Representing Compounds.

DO YOU KNOW THAT...

Berzclius published his first paper on the new nomenclature in 1813.
A year later, he published his second article in which he formulated the
rules for writing formulac. The number of atoms was marked by a figure at
the upper cnd of the symbol. If a compound contained two atoms of a
particular clement, he suggested that the sign should be written in bold type.
Hc marked an oxygen atom in oxides by a point or a comma. Thus, the
formula for watcr was H' instead of HyO. New symbols for chemical clements
were soon accepted by scicntists, they proved very convenient, but as to
formulac, they were accepted only in the middle of the 19th century.



Part Two
THE SUBJECT

Lesson 13

FPAMMATHKA: INoanexauee. CymecTsurensitoe B GyHKUMH NOICHKALLC-
ro. Mecroienste B GpynKitini nopiexamero.

Section I

Ex. 1. Practise your pronunciation.

a) period ["pronad), ancient [‘einfant], civilization [,sivilai’zeifn], China
["tfaino), India [1ndjo), Greece [gri:s}, Egypt [‘i:d31pt], quintesscnce [kwin’tesns],
elixir [1’liksa), technique [tck’nick], iatrochcmist [a1"xtrav’kemst], pursuit
[pa’sju:t], phlogiston [flp’d3iston), subsequent [‘sabsikwont], qualitative
[ kwohtativ), quantitative [ kwontitotiv), identify [a1’dentifa1], urea [juana)

b) there\are, in_theNhistory, a,"theory, of \numbers, could_be_“changed,
‘one_of_M“which, and_ the \answer, “this_is the\date,proved that,
the_dis covery,_of \particles

¢) There are ‘five “periods | in the “history of \chemistry.

Ex. 2. Pay attention to the structure of the following words, translate
them into Russian:

a) collcctive, elusive, native, quantitative, qualitative, imperative

b) aftcrnoon, anything, football, nevertheless, iatrochemist, meanwhile,
threc-dimentional, withstand, quintessence

¢) technique, unique

Ex. 3. Define the meanings of the word matter in the following sentences:

1. During the phlogiston period men postulated a hypothetical matter.
2. Biology is the scicncc of the physical life of living matter. 3. What is the
matter with you? 4. We haven't discusscd this matter yet. 5. No matter what
mcthod of preparation was uscd, the substance should be pure. 6. Itis a
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matter of common knowledge that matter can be neither destroyed nor
created. 7. It is just the matter of time when the problem will be solved.
8. As a matter of fact the properties were quite different from those postulated.

Ex. 4. Find the predicate and the subject in the following sentences:

1. The ancient period in the history of chemistry comprising the older
civilizations developed practical arts and a philosophical approach to the
study of matter. 2. The principal goals of an alchemical period were an
clixir of lifc and the philosopher’s stone. 3. By the philosopher’s stone
alchemists wanted to change base metals into gold. 4. This is the date
when modemn chemistry begins. 5. Organic chemistry was not understood
until 1828. 6. Fricdcrich Wohler proved that the vital force was not needed
for the production of compounds. 7. The periodic law withstood the
onslaught of the discovery of the subatomic particles.

Text 13 A
The History of Chemistry

There are five periods in the history of chemistry. The ancient period
comprising the older civilizations of China, India, Greece, and their
contemporaries to 350 A. D. developed practical arts as in Egypt, and a
philosophical approach to the study of matter as in Grecce, where a theory
‘of numbers, an’ atomic theory, and a theory of five clements, carth, air,
fire, water and the quintessence were proposed. .

The alchemical period (350-1500), of which the principal goals were
an clixir of life and the philosopher’s stone by which basc metals could be
changed to gold, introduced pure substance and improved techniques.

Iatrochemists (1500-1650) devoted their chemical pursuits to
alleviation of discasc. During the phlogiston period (1650-1774) men
postulated a hypothetical matter whose presence was required for
combustion and calcination. Gain in wcight by calcination of mctals led to
a search for a very light material and subsequent discovery of gases, one
of which was oxygen, and the answer to the problem. This is the date
when modern chemistry begins.

When qualitative and quantitative analysis had identificd cnough pure
substances, inorganic chcmistry grew in scope. Organic chemistry was
little understood until 1828 when synthesis of urca by Fricderich Wéhler
(1800-1828), a German chcmist, proved that the “vital force” which was
considercd imperative to produce compounds that occurred in living matter
was not nceded.

Mcanwhile reliable physical and chcmical measurement began with
the laws of Boyle (1660), Charles (1785), Gay-Lussac (1808) and Dalton
(1807). Dalton’s atomic theory (1807), postulated after the laws of the
conscrvation of mass and definite proportions were tacitly assumed,
stimulated the 19th-century cffort to determine accurate atomic weights,
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ideas for combination as cxpressed in valence®, and the studics of molecular
structure until the threc-dimentional models appeared.

Gradual determination of physical properties of the elements indicated
a periodicity of property cxpressed by the periodic law which has withstood
the onslaughte* of the discovery of the subatomic particles which make up
the nucleus and outer clcctrons of the atom. '

Words and Word-Combinations to Be Mcmorized

accurate, A. D., ancient, approach, assume, comprise, date, definite, determinc,
effort, express, force, gain, goal, gold, gradual, improve, inorganic, matter, model,
organic, outer, particle, principal, problem, prove, qualitative, reliable, require,
stimulate, subsequent, synthesis, technique, there be, until, urea, withstand

Ex. 5. Give the Russian equivalents for the following:

the history of chcmistry, an ancicnt period, comprize, civilization,
devclop, a philosophical approach to, a theory of numbers, a theory of
clements, propose, the alchemical period, the principal goal, base mctals,
change to, introduce, pure substancc, an improved technique, devote, during
the period, postulate, a hypothctical mattcr, require, gain in weight, the
answer to the problem, identify a substance, synthesis of urea, produce a
compound, rcliable measurements, stimulate the effort, accurate weight,
until, gradual, withstand smth., subatomic particles

Ex. 6. Give the English equivalents for the following:

JPCBHIii NCPHOK, B HCTOPHI XHMIH, MCTOR H3YYCHHA MATCPHM, aTOM-
Has TEOpHS, TCOPHS ANICMCHTOB, TCOPHA YHCC, 3CMIIA, BOAA, BO3RYX, OTOHb,
IMaBHAsA UCAb, NIPCBPATHTD B 30J10TO, YHCTOC BCIMECTBO, TpeboBaTh, yBe-
JIMYCHIIC BCCA, O4CHD JICTKOC BELICCTBO, TOC/CAYIOLLCe OTKPLITHE, COBpPC-
MCHHAA XHMHS, KaUCCTBCHHBII/KOMIYCCTBCHHLIT aHAMN3, ONPCACAHTD
BCUICCTBO, OPraHHYCCKAaA/HCOPraHHYCCKas XHMHA, CHHTC3 BCIICCTBA,
JIOKa3aTh, NOJMYYHTH COCHHHEHHE, HAACKHBI METOA, 3aKOH COXPaHCHHA
Macchl, ONpERCAHTD TOYHBIIT BCC, MOCACAYIOMC NOMLITKH, HOBAsA MOACHD,
NOCTCNCHHBIT, YKA3bIBATh HA NCPHOAHYHOCTD, OTKPBITHC HaCTHLL, COCTaB-
JIATD SAPO, BHCLIHHE CKTPOHBI

Ex. 7. Fill in the blanks with prepositions where necessary.

1. There arc five periods ... the history ... chemistry. 2. A philosophical
approach ... the study ... matter was developed ... Greece. 3. Alchemists
thought that therc was a way ... which base metals could be changed ...
gold. 4. ... the phlogiston pcriod men postulated a hypothetical matter.
5. Gain ... weight ... calcination ... mctals led ... asearch ... a very light

* as expressed in valence — BuipaeHHbLT BATCHTHOCTLIO
** has withstood the onslaught — sranepxan araxy
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material. 6. Organic chemistry was little understood ... the synthesis of
urca ... Wohler ... 1828. 7. Reliable physical and chemical mecasurcments
began ... the laws ... Boyle, Charles, Gay-Lussac and Dalton. 8. Subatomic
particles make ... the nucleus ... the atom.

Ex. 8. Translate the sentences into Russian paying attention to different
functions of the verb do.

1. Do it as quickly as you can. 2. Do you know when the periodic law
was stated? 3. I can’t do it now, I must be going. 4. The alchemists did
improve techniques during their scarch of the philosopher’s stonc and an
elixir of lifc. 5. They do synthesize ncw materials in their laboratory.
6. Scicntists did not understand organic chemistry before the synthesis of
urea. 7. He will have done it by 5 o’clock.

Ex. 9. Translate the sentences into Russian.

a) 1. In the period 3501500 A. D. alchemists devoted their efforts to
a scarch for the philosopher’s stone. 2. Our understanding of atomic encrgy
levels is based on modern advances in chemistry. 3. Reliable physical and
chemical mcasurcments stimulated the determination of accurate atomic
weight. 4. Until the discovery of the subatomic particlcs, the structure of
atoms was not fully understood. 5. These laws (the laws of the Conscrvation
of Mass and Definitc Proportions) were an important stimulation for the
19th-century chemistry. 6. The first period in the development of chemistry
is the ancicnt period (until 350 A. D.). 7. There arc five periods in the
history of chemistry. 8. Mcndeleyev’s law of periodicity of clements has
withstood the onslaught of the discovery of the subatomic particles. 9. Five
“clements” (carth, air, fire, water and the quintessence) werc considered
by the ancicnts as the building blocks of matter.

b) 1. Is your text difficult? — It is casy. 2. Was the philosopher’s stone
found? — No, it was not. 3. What is this? — It is a text-book. 4. Whose
book is it? — It is Nick’s book. 5. It is a very intcresting phenomenon. 6. It
is winter. 7. It is snowing now. 8. It was carly momning when we came to the
laboratory. 9. It is a long way from our hostel to the university. 10. It is
belicved that Wéhler synthesized urca in 1828. 11. During the phlogiston
period it was considcred that some hypothetical matter was required for
combustion and calcination. 12. It is necessary to know the periodicity in
the history of chemistry. 13. It is never too late to lcam. 14. It is chemistry
that is my favourite subjcct. 15. It was Lomonosov who was the founder of
Russian physico-chemical scicnce. 16. It was carly in the 19th century that
Dalton founded his atomic theory. 17. It was afier urea was synthesized that
the development of organic chemistry was stimulated. 18. It was not the
alchemical period which was the shortest in the history of chemistry. 19. It
Wwas not until qualitative and quantitative analysis had identified enough
pure substances that inorganic chcmistry grew in scope. 20. It was not until
1808 that Gay-Lussac’s law was postulated. 21. Theirs was a very important
discovery. 22. Ours is a most esscntial science. 23. These are the latest
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journals. 24. Accuratc measurements began with the laws of Boyle, Charles,
Gay-Lussac and Dalton. These stimulated the efforts to determine accurate
atomic weights. 25. How can one prepare urca? 26. One can express the
idca for combination in valence. 27. Why docs one call Mendeleyev’s law
the periodic law? 28. One must clearly understand the ideca of chemical
transformation. 29. One should be accurate in laboratory measurcments.

Ex. 10, Translate the sentences into English.

1. B scTopist pa3sBHTIA XHMIH €CTh HECKOMbKO nepiofos. 2. Enie B
Hpcsucii Ipewsnt 6611 pazpaboran punocodekuii noaxon K H3yucHHIO
matepiit. 3. Hy»kHO NOMHHTD, YTO IMaBHO# LICBIO NCPHOAA ANXIMIH Gbin
nosck ¢unocoderoro kamus. 4. Cunram, 4r0 HMeHHO GHMOcodCKii
KaMcHb NPCBpaINacT 06bIYHEIC MCTALLI B 30710TO. 5. Tonbko Toraa, Koraa
6bunn pa3paboTanbl MCTOAB! KONHYCCTBCHHOIO M KAYCCTBCHHOTO aHNM-
3a, CTAJI0 BO3MOKHO NOAYYHTL AOCTATOYHOC ROIHYCCTBO HHCTBIX BCIMCCTB.
6. Yeenuuciie Bcca MCTALIOB NPH MPOKAIHBAHITH NPHBEIO BIOCACACTBHI
K OTKpBITHIO Ia30B. 7. UTo Takoc kayccTBeHHblit anann3? 8. o 1928 roxa
OPraHH4CCKYIO XHMIIO Mano nmonumami. 9. Muoric yucusic co3aasasnu
CBOH MOJIC/NI CTPOCHHS AaTOMOB.

Ex. 11. Answer the following questions:

1. How many periods arc there in the history of chemistry? 2. What
arc these periods? 3. What do you know about the ancient period? 4. What
were the principal goals of the alchemical period? 5. What was the period
of iatrochemistry devoted to? 6. Why is the period between 1650 and 1774
called .the phlogiston period? 7. When does modem chemistry begin?
8. What stimulated the development of chemistry in the 19th century?
9. What investigations lcd to the discovery of the Periodic Law?

Section 11

Yaup. 1. HazoBiTe 3navenis caeayomnx sHrepHauHonaiIbueIX ¢108:

instrumental, biochemistry, colloid, progress, fact, thermodynamics,
structure, practical, application, standard, method, cmpirical, pioncer,
geographic, plastic, gasoline, rocket, type, principle, correlation,
interpretation, talent, cnergy, to confront, human, construction, limit

¥np. 2. OnpeaeanTe 3ua4enst BLUCACHNLIX CJ10B 110 KOHTEKCTY.

1. Twenty-first century chemistry has narrowed into different ficlds
of chcmistry such as analytical chemistry, physical chemistry, organic
chemistry, cte. 2. Why were you absent at the classes, were you ill?
3. Promise little, but do much. 4. Onc of thec most important among the
past achievements of chemistry was the discovery of the atomic structure.
5. Chemical engineers’ principal goal is to improve the technology of
chcemical production. 6. Almost all the students in our group arc of the
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samc age. 7. To explore the phenomenon is to lecarn cverything about it.
8. Comrade N will replace comrade B while he is away on holidays.
9. Drugs arc substances uscd for medical purposes. 10. In future, oil and
coal are to be replaced by new fuels, i. ., materials for producing heat
or cnergy. 11. Cancer is onc of the most scrious discascs of the 21st
century.

Ca0Ba K TCKCTY:

assembly — cGop; statement — dopMynitpoBKa; SUrpPass — NPEBOCXOANTD;
create — cO3AaBaTh; environment — OKpyXalolLan cpeaa; assurance — yoexK-
AcHHOCTD; frontier — rpaunua; miracle — yyno; superior — ayuwnii;
explosive — B3pwByaToe BeuecTno; fibre — BonokHo; opportunity — BoIMOK-
HocTs; benefit — nonsaa; Buroaz; mankind — ywenobeyecTso; cure — NEKapeTBO;
fabric — Txans; cell — xierka

Text 13 B

IIpouTiTE TereT npo cebs (KonTpoaLnoe BpeMs — 4 MUHYTH).
New Frontiers in Chemistry

Twenty-first-century chemistry has narrowed into units such as
instrumental analysis, biochcmistry, chemical engineering, and colloids.
Chemistry has progressed from an asscmbly of facts to a statcment of
laws, and therthodynamics of chemical rcactions to a study of atomic
structure. It is also an age of practical applications which contribute to an
improved standard of living. Man has lcamned to surpass nature as he
explores the methods by which living matter is produced. To create a better
environment, cmpirical studics of the past have been replaced by an
assurance that any type of matter may be synthesized or analysed with
time and cffort.

The great fronticrs of our world and our universe that await the explorer
and the pioncer of the beginning of the twenty-first century are scientific
rather than geographic. The past achievements of chemistry, the “miracle”
drugs, the superior explosives, the new plastics, the synthetic fibres, the
improved gasolincs, and the rocket fucls, have reccived great pubhcny,
but much remains to be done. New types of matter, ncw applications of
known principles, and — most important of all — further correlation and
interpretation of known facts and the development of new and morce gencral
principles await the coming of new scientific workers with cnergy, talent,
and good training. In addition, there are great opportunitics for those who
would apply to the benefit of mankind the findings of scicnce. Cures for
cancer and other human ills arc neceded, as arc ncw matcerials for
construction to meet the needs of our daily lifc, better fabrics, stronger
mctals and plastics, and better sources of cnergy. As we live in the space
age, new chemical problems confront us, and the great problem of the
chemistry of the living cell is still with us, the promisc for the future is
unlimited.

4 Crenarom 97
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Ynp. 3. llepeaaiite ocHoBioe cofiepxauKe TERCTA B HCCKOALKIX npea-
JOMCHHRX.

¥ap. 4. CocTaBLTe NAIan TEReTa.

¥np. 5. [IpouTHTe npei1oAkeitis it CKAAKNTE, COOTBCTCTBYIOT J1H OHII CO-
acpAannio Tercra. Ecau ser, ucnpasure ux.

1. Chemistry has made a great progress from an assembly of facls toa
statement of laws. 2. Twenticth-century chemists didn’t think about
practical applications of their achicvements. 3. In the ancient time there
was no assurance that any type of matter may be synthesized or analysed
with time and cffort. 4. New geographic frontiers await the explorer.
5. Encrgy, talent and good training arc needed for the development of new
principles of science. 6. There are no more great opportunitics for chemists.
7. New chemical problems confront us in the space age.

¥np. 6. Hafiaute B TeKcTe it nepeBeayTe 11a pycekuii A3bIK npeaioke-
HHA, B ROTOPLIX J2CTCA NPEACTABICIHNE 0 XRMIN ABAXUATOIO CTOIETHR,

Section 111

Ex. 1. Respond to the statements or questions using the following
expressions: as far as I know; as far as I remember; to my mind; it's hard to
tell; if I am not mistakens to tell the truth.

Example: | 1don’t remember when urca was synthesized. — To tell you the truth,
1 don’t remember it cither.

1. 1 didn’t know that the alchemical period lasted so long. 2. What did
Boylc statc in his law? 3. When was Dalton’s atomic theory introduced?
4. What country did Fricdcrich Wohler live in? 5. What period is considercd
as the beginning of modern chemistry? 6. What discoveries stimulated the
development of chemistry in the 19th century? 7. Sorry to say, but I've
never heard about phlogiston before. 8. Do you know how Dalton’s model
of the atom looked like? 9. What docs the law of definite proportions
statc? 10. What is the difference between a compound and a mixture?

Ex. 2. Translate the sentences into English.

1. Ecnnt 5 e omn6atoch, HCTOpHA pa3BHTHA XHMHI JCAHTCA Ha 5 me-
puonos. 2. Hmecuno noucki ¢uiorincrona npHBeaK K OTKPLITHIO ra3os,
ccan f He ounbarocn. 3. Hackonbko s 3nato, ¢inocodceknit nogxon k
H3yucunio Marepin 6uut paspaboran B Jpesucii I'peunn. 4. Hackonbko 1
MOMIIIO, YHCTBIC BCLICCTBA BNCPBLIC ObiaK noayyenbl anxiumukami. 5. [To-
MOCMY, OHHM M3 MNCPBRIX Ia30B OTKpLUIH Kicnopold. 6. ITouemy moan
TaK 20aro epinn Bo quiorincron? — Tpynno ckasars. 7. YeM otanyacres
OpraHHYcCcKas XHMHA OT Hcopranmndeckoii? — Tpyano ckasatn B aByX
cnopax. 8. ITo npasac rosopa, Mite Tpyano paborars B naboparopii.
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Ex. 3. Make up short dialogues according to the model.

Model: — A general question.
— An answer (+, -).

Example: | — Are you a student?
— Yes, I am. / No, I’'m not.

Ex. 4. Give detailed answers to the questions.

1. What do you know about the periodicity in chemistry? 2. How did
chemistry change with time? 3. What were the most important discoverics
of the 19th century? 4. What can you say about the 20th-century chemistry?

Ex. 5. Discuss the following topics:

1. The Achievements of the Ancicnt Civilizations.

2. The Principal Discoveries in the History of Chemistry and their
Importance.

3. The Twenty-First-Century Chemistry.

4. Ncw Fronticrs in Chemistry.

WHAT IS IT?

A substancc which cannot be divided into a simpler one by ordinary
chemical methods.

Lesson 14

TFPAMMATHKA: O60poT «uMeHHTenbHALT 126K ¢ HHOHHIUTIBOMY.

Section 1

Ex. 1. Practise your pronunciation.

a) thought [02:t), continuous [kan tinjuas), surface [ 's3:fis], argue ["a:gju:],
infinitely [mfimith], inquire [in’kwaia), perceive [pa’si:v], vegetable [*ved31tabl),
variety [voraiati], brought [bra:t], couple [kapl], relatively [ ‘relotivh], indivisibility
[ind1, vizo"bihiti], guess [ges], knowledge [‘nohd3), systematize [sistomoataiz)

b) of theNatom, “out of\which, in theNworld, at thcN\surface,
‘they,_be\licved, Nargued that, ‘gave the\name, and,, the,Mparticles, in_a
‘striking \sway

c) To/day “all “atoms are ‘recognized | to con’sist of ‘smallersparticles.

Ex. 2. Pay attention to the structure of the following words; translate
them into Russian:

a) unusual, unable, unstable, unjust, unnecessary, unsuccessful,
uncmployed, unlimited, uncuttable
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b) inorganic, indircct, insoluble, independent, incorrect, incapable,
indefinite, indiffercnt, inscparable, indivisibility

c) impossible, imperfect, improbable, improper, immaterial, imper-
sonal, immeasurable, impractical

Ex. 3. Definc the meanings of the word because in the following sentences:

1. Mendeleyev’s mother could not place Dmitry in the University of
Moscow because he had been bom in Siberia. 2. The government retired
Mendeleyev from the University of St. Petersburg because of his social
activity. 3. Mendeleyev could not present his paper on the periodic table at
the meeting of the Russian chemical socicty himself because he was ill.
4. Elements in the same group of the periodic table are sometimes called
congeners because they posscss similar propertics. S. Electrolysis of water
is not widely used to obtain ozonc because of its low cfficiency. 6. Because
of the difference in the vapour pressure of ozone and oxygen it is possible to
separate them. 7. Lavoisier named the gas “hydrogen” (water-former) because
of its ability to form water in combination with oxygen. 8. Selenium reccived
almost no attention in textbooks because it was not commercially used.

Ex. 4. Find the predicate and the subject in the following sentences:

1. The solid matter was believed to be really continuous matter. 2. It
was morc logical to belicve that all the varietics of matter are brought
about by coupling together a relatively few kinds of particles. 3. This purely
philosophical guess tumed to be confirmed later. 4. Atoms arc made of
fundamental particles, they are called building blocks of all matter.
5. Ancient Greeks were right in the ultimate sense of the argument.

Text 14 A
The Idea of the Atom

Many times during the course of history men believed that the solid
matter, of which the different things in the world arc made, was really
continuous matter. They thought that if you could look at the surface of a
stonc with magnificaton unlimited, you would always sce a continuous
surface, no matter how much you tumned up the magnification. They believed
that you would not find individual particles like atoms and clectrons. They
argucd that if you had a magic knife by which you could cut the stonc into
smaller and smaller pieces, you could continue cutting it up indefinitely
and could make the picces as small as you like — a trillion, quadrillion,
quintillion times smaller or even infinitcly small. But some twenty-five
hundred years ago, there lived in Greece a group of men with inquiring
minds, who perceived that this argument for continuous matter was not
sound. Facing the fact that the world contains so many different kinds of
matter — stones, metals, vegetables matter, animal matter, solids and liquids
of so many forms — they argued that it was more logical to belicve that all
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thesc varietics of matter are brought about by coupling together a relatively
few kinds of particles, which could not be cut up any further. Because the
indivisibility was taken to be the fundamental property of these particles,
they gave them the name aton, or a-fom which in Greek means uncuttable.
It is astonishing that this purely philosophical guess tumned to be confirmed
so completely two thousand five hundred years later. Of coursc, today all
atoms arc cuttable into smaller particles, such as the clectrons in the outer
shells and the fundamental particles in the inside of the nucleus; but the
truly fundamental particles of which atoms arc made, are surc to be
uncuttable and they are true building blocks of all matter.

During the period of fourteen years beginning with 1897, it was
discovered that atoms are composed of smaller particles. The discovery of
the components of atoms and the investigation of the structurc of atoms is
likely to be onc of the most interesting stories in the history of science.
Morcover, knowledge about the clectronic structure of atoms has made it
possible to systematize the facts of chemistry in a striking way, making
the subject casier to understand and to remember: it has been discovered
that the bonds that hold atoms together in molecules, consist of pairs of
clectrons held jointly by two atoms. So those ancient Greeks were right in
the ultimate sensc of the argument.

Words and Word-Combinations to Be Memorized

argue, believe, bring about, confirm, continuous, course, of course,
fundamental, hold, individual, infinite, inside, jointly, kind, likely, mind,
morcovcr, out of, really, relatively, science, sense, shell, sound, sure, systematize,
turn, ultimate, vegetable

Ex. 5. Give the Russian equivalents for the following:

during the coursc of history, unlimited magnification, perccive, a sound
argument, bring about, a fundamental property, a purely philosophical
gucss, confirm, in the outer shells, be composced of particles, be likely,
morcover, knowledge about the structure, in a striking way, make something
casicr understand, hold together, jointly, in the sense

Ex. 6. Give the English equivalents for the following:

MHOTO pa3, TBEPAOC BCLICCTBO, H3 KOTOPBIX, TOCMOTPCTb HA NOBCpPX-
HOCTb, OTAC/BHBIC HACTHUB, Pa3pe3aTs Ha Gonec MCIKHE KYCKH, CTOAK-
HyTbCA ¢ $aKTOM, MHOTO PaIIHYHLIX BHIOB, OTHOCHTCABLHO HCMHOTO,
NONHOCTBIO NOATBCPAHTH, GYHAIMCHTAILHBIC YaCTHUL, BHYTPH AApa,
COCTOSTD K3, KOMITOHCHTB! aTOMOB, ICKTPOHHOE CTPOCHHC aTOMOB, CHC-
TEMaTH3HPOBAaTh (aKThl, CBA3, YACPKHBATL BMCCTC

Ex. 7. Fill in the blanks with prepositions where necessary.

1. Long ago there lived ... Grecce a group ... men ... inquiring minds.
2. They named ... the particle “atom™ because ... its indivisibility.
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3. Atom mcans “indivisible” ... Greek. 4. Of course, today atoms are known
to consist ... still smaller particles. 5. The discovery ... the components
... atoms is onc ... thc most interesting storics ... the history ... science.
6. Knowledge ... the structure ... atoms made it possible to systcmatize
the facts ... chcmistry ... a striking way. 7. Atoms arc held together ...
molecules ... bonds.

Ex. 8. Translate the sentences into Russian paying attention to different
functions of ir.

1. It was believed that all the varictics of matter were brought about by a
relatively few kinds of particles. 2. Jt is astonishing that a purely philosophical
gucss about the structure of an atom was so completely confirmed. 3. An
atom is no longer thought to be a fundamental particle, it consists of still
smaller particles. 4. Knowledge about the electronic structure of atoms made
it possible to systematize the facts of chemistry. 5. /t was discovered that
bonds hold atoms together. 6. It was in Greece that first ideas about the
structurc of matter appeared. 7. There arc some unknown words in the text,
translate it using a dictionary. 8. Jr was not until the 19th century that the
periodicity of clements was discovered. 9. Bring the book, pleasc, it is on
the table. 10. /t is a new law; you must clearly understand ir.

Ex. 9. Translate the sentences into Russian.

1. The subject of chemistry appears to be one of the principal subjects.
2. The hypothesis is likely to be confirmed soon. 3. An atom was considered
by the ancients to be an indivisible particle. 4. The approach is sure to attract
the attention of the scicentists. 5. These new results are likely to be widely
discussed. 6. At first the discovery did not seem to be very important. 7. The
cxperiment is not likely to be finished at 5. 8. Calculations are said to have
confirmed this idea. 9. Fundamental particles are regarded to be indivisible.
10. The atom has long been belicved to be a simple particle. 11. Nobody
was supposcd to be informed about the observed phenomenon. 12. The
rcaction is supposcd to give a good yicld. 13. The library is reported to
have got many foreign journals this month. 14. The symposium was heard
to be a great success. 15. The composition of membranes was expected to
be described in the next chapter. 16. Their laboratory was known to have
been investigating the properties of clectrodes for some ten years. 17. In
old times air was thought not to be matter of any kind. 18. A reaction may
be shown to occur under ordinary conditions. 19. There are known to
exist scveral modifications of phosphorus. 20. Sulphur might be expected
to occur in a number of different forms. 21. Bromine happened to be
prepared in 1826. 22. Chemical industry may be said to have begun in the
19th century.

Ex. 10. Translate the sentences into English.

1. dpeBune cunTani, 4T0 OCHOBHOC CBOMCTBO aTOMOB — HCACHH-
MocTb. 2. Okasanocs, 4To KX npeanonoxchice noxrsepannoce. 3. Ce-
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roaMs NPH3HALOT, YTO ATOMBI COCTOAT i3 MCHbUIMX YacTiU. 4. CunTacr-
Cfi, YTO BCC BCUICCTBA COCTOAT H3 QYHIAMCHTaNbHLIX 4acTHU. 5. OT-
KpBITHC CTPYKTYpL! aTOMa, BCPOATHO, SBHIOCH OAHHM H3 BRXKHCHLINX
OTKPBITHI1 B Hayke. 6. Koneuno, 3HaHiC cTpocig aToMa CRIFPano Bax-
HYIO PONb B PA3BHTHH XHMHH.

Ex. 11. Answer the following questions:

1. What did the ancients think about the composition of matter? 2. What
particles were considered to be the building blocks of matter? 3. What
docs the word “atom’ mean? 4. What was known about the structure of the
atom at the beginning of the 20th century? 5. What do we call fundamental
particles now? 6. In what way arc atoms held together in a molecule?

Section X1

¥np. 1. Haszossive 3naycnns ¢IAyI0UIHX ITePHIRHOHAILHbIX C10B:

philosopher, vacuum, absolutely, identical, combination, conservation,
mass, constant, proportion

Ynp. 2. Onpeneante 3na4cHis BLIACICHHBIX CJI0B 110 KOHTEKCTY.

1. The number of students in this group diminished from 15 to 13 after
the first session. 2. Speculation about the periodicity of propertics led to
the discovery of the periodic law. 3. The method is very usefu! for accurate
measurcments, usually it gives good results. 4. The coat is too small for
you, it’s not your size. 5. The idea has not been adopted until recently.

Ca0Ba K TERCTY:

superficial — 30. neanaunrensunii; smooth — mazxuii; roll — ppauarses;
rough — rpy6utii; jagged — 3a3yGpenissiii; cling — uennarnes, NpiannaTh;
reasonable — pasymublii; NpHeMaeMblii

Text 14 B

IIpouTitTe TeKeT npo ce6R (KOHTPOALHOE BPEMS YTEHHA — 3 MINYTHI),
‘The Atomic Theory of Democritus and Dalton

The Greek philosopher Democritus (about 460-370 B.C.) who had
adopted some of his idcas from carlier philosophers, stated that the Universe
is composed of void (vacuum) and atoms. The atoms were considered to
be everlasting and indivisible — absolutely small, so small that their size
could not be diminished. The atoms of differcnt substances, such as water
and iron, were considered by him to be fundamentally the same, but to
differ in some superficial way; atoms of water, being smooth and round,
could roll over one another, whercas atoms of iron, being rough and jagged,
would cling together to form a solid body. The atomic theory of Democritus
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was purc speculation, and was much too general to be uscful. Dalton’s
atomic theory, however, was a hypothcesis that cxplained many facts in a
simplc and rcasonablc way.

Dalton stated the hypothesis that clements consist of atoms, all of the
atoms of onc clement being identical®, and that compounds result from
the combination of atoms of two or more clements, cach in definite number.
In this way, he could give a simple cxplanation of the law of conservation
of mass and of the law of constant proportions.

Ynp. 3. Ilepeaaiite ocnoBioe coaep:aanie TCKCTa B HOCKOALKIX npea-
JIOKENNNAX.

Ynp. 4. CocraBLTe naan Texcra.

Ynp. S. IIpouTiTe NPCIAOKENNR H CKAKRNTE, COOTBCTCTBYHOT JH OHN
cogepaxaustio Texcra. Ecan uer, ncnpasute nx.

1. The Greek philosopher Democritus was the first who stated that
matter is composcd of atoms. 2. The atoms were considered to be small
indivisible particles. 3. The atoms of different substances were considered
by Democritus to be different. 4. The atomic theory of Democritus was
not uscful becausc it was too gencral. 5. Dalton stated that all of the atoms
of onc clement were the same. 6. Dalton could not explain the law of
conscrvation of mass.

Ynp. 6. HalianTe 8 TeKCTe npeanokenns ¢ onicasiieM Toro, kKak JleMok-
PHT nApeacTasasa cebe aToMbl, i ACPCBEINTE HX HA PyceKutii A3BIK.

Section III

Ex. 1. Answer the questions. Use the verb take.

1. Do your cxperiments take much time? 2. Have you taken your cxam
in English? 3. When are you going to take your holidays? 4. Docs your
friend take interest in chemistry? 5. When arc you going to take your
cxamination in mathcmatics? 6. Who took the first prize in swimming?
7. Arc you going to take post-graduate studics? 8. Do you take interest in
modern music? 9. How long docs it usually take you to get here? 10..How
long did it take you to do the exercise? 11. Do you take part in social
activity? 12. Have you taken my pen? 13. When did you first think to take
up chemistry as your ficld?

Ex. 2. Translate the scntences into English.

1. Becnoit s Oyay caaBath ucThipe dx3aMcHa. 2. S cnblwas, YTo BaL
apyr untepecyctea gusikoii. 3. On ne nurepecycrcs naykoii. 4. 3astpay

* all of the atoms of one element being identical — npitucs Bcc aTosMul oaAKHOrO
ICMCHTA ARIRIOTCR HACHTHHHEIMIL
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HAC CCMHHAP 110 HCTOPHH, A AO/KCH NPHHATL B HCM ydacTice. 5. Ko 3a-
HAN BTOpOC MccTO no BoncitGony? 6. Cronbko BpCMCHH Y BAC 3aHAN nepe-
poa? 7. Bucpa a nobpancs no ynuscpcircTa 3a 40 MHHYT.
Ex. 3. Make up short dialogues according to the model.

Model: — A special question.

— An answer.
Examples:| 1) — What is it?
— lhtisabook.
2) — When did you comc]
— At S o’clock.

Ex. 4, Give dctailed answers to the questions.

1. In what way did the idca of the atom change in the course of history?
2. What scicntist stimulated the development of the atomic theory? 3. What
do you know about the atomic structurc?

Ex. 5. Discuss the following topics:

1. Early Atomic Theorics.
2. The Present Ideas about the Structure of Matter.
3. The Most Important Discoverics Concerning the Atomic Structure.

WHAT IS IT?
The smallest unit of an clement that can take part in a chemical change.

Lesson 15

TFPAMMATHKA: Hexotopsie ocoGeniocTi nepesoaa Ha pyccKkuii a3sik 06o-
POTa «HMCHUTENBHLLT nagex ¢ unduunTisom». OGopor
(GIMCHHTCIBHLIT N2ACK C NPHYACTHEM, NPHIATATCALHLIM,
YHCAHTENbLHBIMY.

Section I

Ex. 1. Practise your pronunciation.

a) physicist [ "fizisist], previously [ "pri:vjasli], among [0°'map]), weight [weit],
aggregate [‘xgngat), encyclopaedia [in, saikla pi:di2), distinguish [dis tingw1f]),
although [o:1°'d50), unchallengeable [an‘t flind30bl), predecessor [ “pri:discso],
half [ha:f], precise [pri°sais)

b) ‘called theN\particles, ‘theseN\particles, the, Greek\word, the,, 'rapid
\progress, is,, well_illus\trated, in_thc carly\yecars, “ends_with_the\words,
‘thought_that, arc,_in\favour, in_favour,_of, the\thcory, “half_a, century\later

v
c) 7Now | we have pre’cise knowledge | of the “structure and “propertics | of
‘atoms and \molccules.
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Ex. 2. Pay attention to the structure of the following words. Translate
them into Russian:

a) ‘extract — cx’tract, ‘progress — pro’gress, ‘import — im’port,
‘export — cx’port, ‘incrcase — in‘creasc, ‘present — pre’scnt, ‘com-
pound — compound, pre‘cipitatc — precipi‘tate ..

b) physics, mathematics, cconomics, dynamics, clectronics
) ¢) irrcgular, irrespective, irrational, irrccognizable, irrcligious,
irrcmovable, irrcplaccable

Ex. 3. Define the meanings of the word about in the following sentences:

1. Our knowledge about atoms greatly increased during the twenticth
century. 2. The student was about to come into the room when 1 stopped
him. 3. A theory usually involves some idea about the nature of some part
of the Universe. 4. The mixture is about to explode, stop heating it. 5. At
what time do you usually get up? — At about 7. 6. They were about to
leave when the telephonc rang. 7. The Mendeleyev system has served for
about a century as a key to discovering new clements. 8. About onc-fifth
of the air by volume is oxygen. 9. There is nothing special about this
process. 10. You know too littlc about sclenium.

Ex. 4. Find the predicate and the subject in the following sentences:

1. As it was verified by further work in chemistry and physics, Dalton’s
atomic hypothesis became the atomic theory. 2. In the carly years of the
twenticth century, atoms were defined as the imaginary units. 3. It has
more than oncc happencd in the history of scicnce that a hypothesis has
been abandoned.

Text15 A
The Atomic Theory

In 1805 the English chemist and physicist John Dalton (1766-1844)
put forward the hypothesis according to which all substanccs were stated
to consist of small particles of matter, of scvcral different kinds,
corresponding to the different clements. He called these particles atoms,
from the Greck word atomos, meaning “indivisible™. This hypothesis gave
a simple cxplanation or picturc of previously observed but unsatisfactorily
cxplained relations among the weights of substances taking part in chcmical
rcactions with onc another. As it was verificd by further work in chemistry
and physics, Dalton’s atomic hypothesis became the atomic theory.

The rapid progress of science during the twenticth century is well
illustrated by the increasc in our knowlcdge about atoms. In a popular
textbook of chemistry written in the carly years of the twenticth century,
atoms were defined to be the “imaginary units” of which bodics arc
-aggrégates. The article in “Atom” in the 11th edition of the Encyclopaedia
Britannica, published in 1910, ends with the words “The atomie theory
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has been of priceless value to chemists, but it has more than once
happened in the history of science that a hypothesis, after having been
uscful in the discovery and the coordination of knowledge, has becn
abandoned and replaced by one more in harmony with later discoverics.
Somec distinguished chemists thought that this fatc may be awaiting the
atomic theory... But modem discoverics in radioactivity are in favour
of the cxistence of the atom, although they lcad to the belief that the
atom is likely to be not so cternal and unchangeable a thing as Dalton
and his predecessors had imagined™.

Only half a century later, scicntists had precise knowledge of the struc-
ture and propertics of atoms and molccules. Atoms and molecules can no
longer be considered “imaginary”.

Words and Word-Combinations to Be Memorized

article, current, define, distinguish, explanation, in favour of, illustrate,
increase, no longer, more than once, physicist, physics, popular, precise,
previously, price, priceless, progress, put forward, radioactivity, rapid, replace,
satisfactory, useful, be of value

Ex. 5. Give the Russian equivalents for the following:

put forward a hypothesis, according to thc atomic theory, give an
explanation, previously observed relations, by further work, rapid
progress, during the current century, be illustrated by smth., imaginary
units, be of value, replace a hypothesis by a theory, a distinguished
chemist, discoveries in radioactivity, be in favour of smth., imaginc, have
precise knowledge, no longer

Ex. 6. Give the English equivalents for the following:

BBUABHHYTH MACIO, COITIACHO TCOPH, NaTh NPOCTOC OOBLACHCHIC,
06bACHHTL QaKT, NPHHATL YYACTHC B PCaKUIH, APYr C APYrOM, nony-
NApHAA KHKIA, TPCTHC H3AaHHE, ONYONIKOBaTh CTaTbIO, 3AMCHUTD ORHY
MACIO ApYTOii, BLIAAIOWIHICA YHCHRI, JOBOALI B NONB3Y FHAOTC3bI, CNY-
CTA noncToncTiA, 6onbuic HE MOXCT pacCMaTPHBATLCA, YBCIHUCHIC pa-
JHOAKTHBHOCTH, HC OIMH Pa3, paHcc HCH3BCCTHAA BCNMUlHA, ObicTpoc
passuTHC

Ex. 7. Fill in the blanks with prepositions where necessary.

1. Dalton’s theory was put ... 1805. 2. The hypothesis could not cxplain
... relations ... the weights ... substances taking part ... chemical reactions.
3. The atomic theory is ... priceless value ... chemists. 4. Modem
discoverics ... radioactivity arc ... the existence ... the atom. 5. Half ... a
century later the atomic structure became clear. 6. The atomic theory is
uscful ... the coordination ... knowledge. 7. Dalton’s atomic hypothesis
was verified ... further work ... chcmistry and physics.
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Ex. 8. Translate the sentences into Russian paying attention to different
functions of for.

1. The atomic thcory was of grecat valuc for further development of
scicnce. 2. Dalton’s hypothesis became the atomic theory, for it was
verificd by later discoveries. 3. For this rcason the hypothesis “was
replaced by another onc. 4. This technique is recommended to be used,
Jor it is very accurate. 5. Argon and other gases of this group arc called
inert, for they arc chemically inactive. 6. The thecory hasn’t been
recognized for almost a century.

Ex. 9. Translate the sentences into Russian.

a) 1. Dalton’s hypothesis was later proved to be truc. 2. Fundamental
particlcs arc no longer considered to be non-cxistent. 3. Radioactivity is
known to be affected by the presence of other clements which arc not
radioactivc. 4. Air was latcr found not to be an clement. 5. Hydrogen docs
not appcar to rcact quickly with chlorinc in the dark. 6. Pure liquid HCI
docs not scem to be conductor of clectricity. 7. Under certain conditions
an atom of hydrogen may be regarded to be acting as a bond. 8. There
appcars to be no difficulty in dctermining the rate of this reaction. 9. There
scems to be no evidence in favour of your idca. 10. The phenomenon has
never been observed to occur under ordinary conditions. 11. Chlorine is
stated to have been discovered in 1774. 12. Solid carbon is usually said to
exist in threc modifications. 13. Mendelcycv is known to have been bom
in Tobolsk. 14. The law of conscrvation of mass is known to have been
definitely statcd by the great Russian scientist M. V. Lomonosov in 1756.
15. H.SO. docs not appcar to have been known to the ancient world.

b) 1. The symbol H,SO; is interpreted as representing one moleculc of
sulphuric acid. 2. Acids arc usually thought of as being liquids. 3. According
to the atomic theory, a molccule is considered as being composed of atoms.
4. The periodic classification should bc mentioned as having been the
principal discovery of the 19th century. 5. A nucleus is now regarded as
being composed of fundamental particles. 6. All substanccs may be
regarded as solublc in water. 7. Atoms arc no longer considecred
“imaginary”. 8. The valency of carbon is usually thought of as four. 9. Watcr
is known as composcd of two clecments: hydrogen and oxygen.
10. Substanccs arc usually defincd as having a definitc composition.

Ex. 10. Translate the sentences into English.

1. Ixon Hanston 6uin xsmsxom it QusikoM. 2. On X1 B AHmINK
¢ 1766 no 1844 roxa. 3. Boscee Bcero o H3BCCTCH CBOCH ATOMMCTHYCCKOI
Tecopueit. 4. JJanbToH BLIABHHYNI CBOIO TCOPHIO CTPOCHHA MICMCHTOB B
1805 rony. 5. 3ra Teopis Obna MOXTBCIKACHA AANLHCHILIIMM HCCACA0BA-
mamu. 6. Tlosmice ona Guina pa3siTa B COOTRCTCTBHI C COBPCMCHHBIMH
nccncaoBanami. 7. CoBpCMCHHAA HAyKa PacnosiaracT TOUMHLIMI 3HaHHA-
MH O CTPYKTYpC H CBOiicTBax aToMoB it Moackya. 8. Teneps uikro Gonbite
HC MOXCT YTBCPXKIATh, YTO CTPYKTYPA i COCTaB ATOMOB HCH3BCCTHBI.
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Ex. 11. Answer the following questions:

1. When was Dalton’s atomic hypothesis put forward? 2. What was
the main idca of this hypothesis? 3. In what way was the hypothesis
verificd? 4. What docs sometimes happen to a hypothesis in the course of
history? 5. Was Dalton’s hypothesis forgotten later? 6. What do modern
scicntists think about Dalton’s theory?

Section 11

¥Yap. 1. Hazosute 3na4cHus creayomnx RUTEPUanHoRaILILIX C10B:

clectronic, arc, refract, diffract, line, spectrum, progress, intcrpretation,
regularity, especially, physicist, quantum, problem, cxtraordinary

¥Yap. 2. OnpeacasTe 3Ha4cHA BLUICIENHLIX CI0B 110 KONTERCTY.

1. Hertz is a unit of frequency. 2. The discovery of the atomic structure
laid the basis for further discoverics in scicnce. 3. The measurements
must bc made very carefully. 4. Heat and light arc often emitted during
the reaction. 5. When we use some example in our work, onc can say that
we work according to a pattern.

Co10Ba K TekcTy:

excite — Bo30y»uaary; spark — nekpa; distinctive — oructansulii; achieve —
gocrurars; successfully — ycnicuno; advance — ynyqueniie, nporpecc

Text 15 B

IIpouTnTe TEKCT Npo cebn (KONTPOILIIOE BPEMA YTENHA — 3 MHHYTHY).

The Bohr Theory of the Hydrogen Atom

Most our knowledge of the clectronic structure of atoms has been
obtaincd by the study of the light given out by atoms when they are excited
by high temperature or by an clectric arc or spark. The light that is cmitted
by atoms of'a given substance can be refracted or diffracted into a distinctive
pattern of lines of certain frequencics; such a distinctive pattern of lines is
said to be the line spectrum of the atom.

The careful study of linc spectra began about 1880. Early investigators
madc somc progress in the interpretation of spcctra, in recognizing
regularitics in the frequencics of the lines: the frequencies of the spectral
lines of the hydrogen atom, for example, show an especially simple
refationship with onec another. It was not until 1913, however, that the
interpretation of the spectrum of hydrogen in terms of the clectronic
structurc of thc hydrogen atom was achicved. In that year, the Danish
physicist Nicls Bohr (1885-1962) successfully applicd the quantum theory
to this problem, and laid the basis for the extraordinary advancc in our
understanding of the naturc of matter that has been made since then.
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¥np. 3. llepenaiiTe ocnosioe cogepacaitie TCKCTA B HECROAbLKUX npea-
JIOACHHAX.

¥np. 4. CocTaBLTC NAaN TeKcra.

¥np. 5. TipouTiTe npeanokenns i CKIKHTE, COOTBETCTBYIOT M 0NN
coacpaannio Terera. Ecan Her, nenpasuTe nx.

1. There was only onc atomic theory in the history of chemistry. 2. The
light that is cmitted by atoms of a given substance gives a distinctive pattern.
3. The line spectrum is the spectrum of an atom but not a molecule. 4. The
result of carly investigations was that the line spectra of the hydrogen
atom were not alike. 5. Nicls Bohr was not interested in studying spectral
lines. 6. The application of the quantum theory helped to understand the
clectronic structure of the hydrogen atom better.

¥Ynp. 6. Haiianre B TeKCTe H NepeBeauTe na PYCCKN{ S3LIK NpeToNe-
ung, rae naer peys o6 oGpazosannu anneiinoro cnexrpa.

Section III

Ex. 1. Respond to the following requests and invitations. Use the
expressions: with pleasure, here you are, certainly, of course.

1. Shall wc go to the University together? 2. Give me your textbook
for some days, please. 3. Will you help me to do the exercisc? 4. Please
bring me my notebook, you’ll find it on the table. 5. Let’s spend Sunday
together. 6. Let’s go for a walk after finishing our homework. 7. Have you
been to the Russian Muscum? Let’s go there with Mary, she knows a lot
about Russian art. 8. Could you show me the way to the laboratory of
organic chcmistry, pleasc?

Ex. 2. Translate the sentences into English.

1. INoiiaem 3aBrpa B kHO? — C ynosonbcreieM. 2. Jlaii MHc, noxka-
JyiicTa, pyuKy Ha MuHyTKy. — Iloxanyiicra. 3. Ilpsixoan ko Muc Beye-
pom, 2 nam Tebe aty knury. — C ynosonscrauceM. 4. Th npigems 3asTpa
Ha cemitnap? — Koncuno. 5. Th He siaesn, rae mos Tetpaas? — Bor ona.
6. He 3a6yab npunecTit MHC 3Ty cTaThio 3aBTpa. — Koneuno. 7. ITomorn
MHC 3aKOHUHTB OfBIT, NOXanyiicta. — C yZ0BOJNLCTBHCM.

Ex. 3. Make up short dialogues according to the model.

Model: — An alternative question.
— An answer.

Example: | — Are you a student or a post-graduate?
— I'mastudem.

Ex. 4. Give detailed answers to the following questions:

1. What kind of particle is called an atom? 2. What was Dalton’s idca
of an atom? 3. What is the difference between Dalton’s and modemn theory
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of the atomic structure? 4. In what way did Bohr's work develop the atomic
theory? 5. What rclationship is there between an atom and its spectrum?

Ex. 5. Discuss the following topics:

1. The Evolution of the Atomic Theory.
2. The Modem Concept of the Composition and Structurc of an Atom.
3. The Basis for Spectral Analysis.

WHAT IS IT?
An optical instrument for forming and examining spectra.

Lesson 16

FPAMMATHKA: Hudunntis 1 uudnuntupubii obopor B dyHxkwin noane-
xautero.

Section 1

Ex. 1. Practise your pronunciation.

a) molecule [*molikju:l], peculiar [pr’kju:ho), rearrangement [, ri:o’rein-
d3mont), neutral [‘nju:tral], other [*Ad3), exemplify [1g°zemplifai}, chlorine
["kla:ri:n], compound [ ’kompaund), existence [1g zistans), exhibit 19 abit), sample
[sa:mpl], diatomic [, da19"tomik]

b) the_‘'modem™\chemist, the_,"smallest\particle, into_a, , ‘chemical reN\action,
the_"other\elements, in,'which,,‘they\bear, of , their,,‘own™\kind, by, the_"water
\molecule, are_of im\portance

\  ¢) ‘Chemical ‘unions | arc of ‘two ‘gencral\types.

Ex. 2. Pay attention to the structure of the following words. Translate
them into Russian.

a) rercad, rewrite, reappear, recombine, replace, reproduce, redistribute,
rearrange, remake

b) colour, ncighbour, behaviour, favour, vapour

c) friendship, leadership, relationship, hardship, professorship

Ex. 3. Define the meanings of the word kind in the following sentences:

1. I’'m sure, the professor will help you, he is very kind. 2. What kind
of substance is it? 3. Compound molecules arc composed of two or more
kinds of atoms. 4. What kind of man is he? 5. Be so kind as to shut the
door. 6. There arc different kinds of animals on the carth. 7. Everybody
knows that your mother is very kind. 8. I don't like storics of this kind.
9. 1 hear he is good at mathematics. — Nothing of the kind, he always asks
to help him with the problems.
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Ex. 4. Find the predicate and the subject in the following sentences:

1. To the modern chemist, the atom is the smallest particle of an element
that can cnter into a chemical reaction. 2. To think of a moleculc is to
think of thc atoms which it contains and their proportion. 3. In compounds,
molccules of two or more kinds of atoms become bonded together. 4. For
the reaction to start, two conditions must bc met.

Text 16 A
Molecules

To the modem chemist, the atom is the smallest particle of an clement
that can cnter into a chemical reaction. Thus, cach element has atoms that
arc peculiar to itself and different from those of cach of the other clements.
Chcmical reactions occur when atoms of different kinds unite to form
groups in which they bear definite relationships to cach other or when
these groups undergo disruption or recarrangement. Chemical unions are
of two general types.

In one typc of union, atoms bccome bonded together to form definite
aggregates that exist as independent, electrically neutral particles and
arc known as molecules (Latin “littlc mass™). Some clements have atoms
that unite with others of their own kind to form molecules. These arc
known as clemental molccules and are exemplified by the chlorine
moleculc which is made up of two chlorinc atoms. Compound molccules
arc composed of two or more kinds of atoms and arc exemplified by
the water moleculc, which contains two atoms of hydrogen and one of
oxygen.

To give a short definition of a molcculc is not to give a more or less
full account of propertics.

Molcculcs are regarded as the smallest particles or clementary
substanccs that can have indcpendent existence. They account for the
chemical propertics and at least some of the physical propertics of the
substancc they constitute. A single moleculc docs not exhibit in full the
physical propertics commonly associated with its particular varicty of
matter. These propertics arise both within the molcculc itself and within
the aggregates of like molccules that constitute a sample of the given
substance. The density of water depends not only on the mass and volume
of indivilual molccules but also on the manner in which the molcculcs arc
packed together. Since the chemist works with the aggregates, their
propertics arc of great practical importance.

A molcculc of a compound contains, of nccessity, at least two different
atoms. An clement molecule may contain only onc atom, or it may contain
two or morc. Helium has monoatomic molccules; chlorinc and hydrogen
cach exist as diatomic moleculcs; and sulphur molcculcs contain eight
atoms. During rcactions thc atoms of clemental molccules usually are
scparated and individually redistributed in new combinations.
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4.

Words and Word-Combinations to Be Memorized

arisc, be made up of, be of importance, both... and, commonly, constitute,
definition, density, depend (on), distribute, cach other, helium, independent, at
least, manner, morc, ncutral, pack, particular, rearrangement, relationship,
sample, those, type, union, within

Ex. 5. Give the Russian equivalents for the following:

cnter into a chemical reaction, be different from cach other, occur,
definite relationships, undergo rcarrangement, chemical unions, become
bonded together, form definite aggregates, be exemplificd by, give a full
account of, account for chcmical properties, a single molecule, exhibit a
property, arisc within the molecule itself, density, depend on the mass,
pack the molcculcs together, be of great practical importance, contain
two or more atoms, exist as diatomic molccules

Ex. 6. Give the English equivalents for the following:

KaAKAblil JNICMCHT, BCTYNaTh B XHMHYCCKYIO PCaKUKIO, OTAHYATHCA
OT, JNCKTPHUCCKH HCHTPanbHLIii, MONCKYAA XJI0Pa, COCTOATD M3, CNOXK-
Has MOJICKYJIa, MO/ICKY/Ia COCIMHCHMA, COCTOATD H3 HCCKONLKHX BHIOB
aTOMOB, MOJICKYfIa BOAbI, KPaTKOC onpeaciciue, bonee sum Mcuee nos-
HBIit, MO KpaiiHcii MCPC, HCKOTOPLIC H3 CBOJCTB, OTACAbLHAA MOJICKYNA,
B camoii Monckyne, obpa3sci AaHHOIO BCUICCTBA, MIOTHOCTSH (YACABHLII
BCC) BCILUCCTBA, 3aBHCCTD OT, HMCTb NPAKTHYCCKOC 3HAUCHIC, OXHOATOM-
Has MosicKyna

Ex. 7. Fill in the blanks with prepositions where necessary.

1. The smallest particle of an clement that can enter ... a chemical
reaction is an atom. 2. The lecture has alrcady begun, don’t enter ... the
classroom, plcasc. 3. Elements differ ... cach other. 4. Atoms ... different
kinds can unitc and form a molccule ... a compound. 5. Elemental
moleculcs arc composed ... the atoms ... the same kind. 6. Chlorinc
molcculc is made ... two chlorinc atoms. 7. This dcfinition docs not give
a full account ... the propertics of a moleculc. 8. The density ... a substance
can be casily calculated, it depends ... its mass and volume.

Ex. 8. Translate the sentences into Russian, paying attention to different
functions of since.

1. We call the atomic hypothesis a theory, since it has been verified
by further discoveries. 2. Bohr’s atomic theory has been known since
1913. 3. Chemistry has changed greatly since 1869 when the periodic
law was published. 4. The periodic system has long since served as the
greatest contribution to science. 5. Since the combustion of many non-
metals yiclded products which rcactcd with water and gave acidic
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solutions, Lavoisier named the ncwly-discovcred gas oxygen (“acid
former™). 6. Ever since Lavoisier in 1792 demonstrated that diamond
and graphite are allotropic forms of carbon, man has been intercsted in
converting carbon into diamond. 7. They left St. Petersburg in 1996,
they haven’t been there since then.

Ex. 9. Translate the sentences into Russian,

1. To analysc a substance means to definc its components. 2. To
have a laboratory practice work is very uscful for students of chcmistry.
3. To know the atomic structurc is to understand this phenomenon.
4. To give a short dcfinition of a molccule is not so very casy. 5. For
uranium mincrals to be uscd in industry is not a usual thing. 6. For
atoms to have the same chemical propertics is to be the atoms of one
clement. 7. To make accuratc measurcments requires great care. 8. To
start a rcaction is onc thing, but to keep it going on is another. 9. For
molccules to have thc same composition implies the existence of the
same structure. 10. To think about ordinary conditions of a reaction
means to think about room temperature and 1-atm pressure. 11. To
speak about the propertics of halogens is first of all to mention their
cxtraordinary activity. 12. For compounds to be bonded by a covalent
bond implies having one or morc shared clcetron pairs. 13. To compare
the size of molecules is rather difficult. 14. To imagine a moleculc of
water means to imagine a certain combination of hydrogen and oxygen
atoms. 15. To obtain a spcctrum is to pass a beam of white light through
a spectrograph. 16. To say that the density of a substance depends only
on its mass and volumec is to losc sight of thc manner in which the
molccules are packed togcether.

Ex. 10. Translate the sentences into English.

1. ATOMBI KXKAOTO MCMEHTA OTNHYAIOTCA OT aTOMOB APYTHX Me-
MCHTOB. 2. XHMHYCCKaA pCaKUHA MPOHCXOAMT, KOTAAa aTOMK! B3aHMO-
HeHCTBYIOT APYT € APYIrOM 1 06pasytoT HoBble KomMOuHaw. 3. Moneky-
NIB1, KaK H3BECTHO, MEKTPIYICCKH HeHTpanbHEL. 4. MoneKyns! cocanHCHui
COCTOAT H3 ABYX it 6once BiaoB aromoB. 5. Jlatk onpeaeneHnue Mone-
KYNh! — 3Ha4HT CKa3arh O €C cOCTaBe H cBoiicTBax. 6. To, uTo cocasnc-
HHA HMEIOT ONBHaKOBBIC (M3HUCCKIte CBOJCTBA, HC O3HAYACT, YTO MX
XHMHYCCKHE CBOHCTBA TOXC OAHHAKOBLI. 7. MosICKyna 31CMCEHTa MOXCT
COCTOATH H3 OJAHOTO, XBYX H 6oJNCC OAHHAKOBBIX ATOMOB.

Ex. 11. Answer the following questions:

1. What is a chcmical reaction? 2. What types of chemical unions do
you know? 3. What is an elemental moleculc? 4. What is a compound
molcculc? 5. What determines the propertics of a moleculc? 6. What
composition an clemental moleculc may have? 7. What is the difference
between an atom and an clemental molecule?
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Scction 11

an 1. HaszoBure 3na4cHIS aIeayouHx IMTepHanitonanbibIx C1oB:

composition, identical, ozonc, sort, dimethyl, ammc, gas, clcctncnty,
covalent, ocean, ordmary, illuminate, optical, microscope, vision,
especially

¥np. 2. Onpeaeniire 3na4eHitA BLIACTEHHLIX CT0B 110 KOHTERCTY.

1. The boiling point of water is 100°C. 2. The original temperature of
the solid was 23°C, then it was hecated to 100°C. 3. When a thing is not
visible by man’s cye optical instruments should be used. 4. It is not possible
to scc atoms with the most powerful microscope. 5. Some substances fail
to react at room temperature. 6. It is claimed that an electron microscope
is a very useful instrument for molecular investigations.

Caosa K TeKcry:
size — pasmep; per — na, B; melt — nnasiTsca; tiny — KpomeyHnlii;
meaningful — imetounii cmuicn; dye — oxpawmsars; throw — 6pocars; at
random — nayran; cxceedingly — upessnivaiino; directly — npamo, nenoc-
peactschio; reveal — o6HapyxatTs; resolve — ghus. paspemars

Text 16 B

ITpourire Texcr npo ceba (ouTposILHOE BpeMsa YTeHHR — 4,5 MUy TH).
Molecular Composition and Size

Molecules are chemical units composed of onc or morc atoms. The
simplest molecules contain one atom cach; for example, hclium atoms
(onc atom per molccule) are identical with helium molecules. Oxygen
moleculcs (O2) are composed of two atoms, and ozonc (O;) of three.

olecules may contain several different sorts of atoms. Water (H,0)
contains two differcnt kinds, hydrogen and oxygen, and dimethyl amine
((CH;):NH) has threc kinds. Molecules of many common gases (hydrogen
H,, oxygen O,, nitrogen N;, and chlorinc Cl,) consist of two atoms cach.

Not all molccules are molecular in structurc. Some are atomic and
many are ionic. Molecular substances are characterized by low boiling
points and poor conductivity of clectricity when dissolved or melted. Gases
arc gencrally molecular, and so are many liquids, and some solids. All
compounds of hydrogen and non-metallic oxides are molccular. These
compounds arc considcred to be bonded by a force called a covalent bond
(or bonds) which consists of one or more shared electron pairs.

The size of molecules, especially of the smaller oncs, is so tiny that to
make a mcaningful comparison is rather difficult. Lct us assume that the
water moleculcs in a cup of water are dyed so that they can be identified.
If this cup had been thrown into the ocean 2,000 years ago, these molecules
would have become distributed evenly in all bodies of water on the carth.
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A cup of water taken at random from your ncarest supply, would give you at
Icast onc hundred of the original dyed molccules. The exceedingly large
number of molcculces of water in a cup is, of course, dircctly related to the
fact that cach moleculc is cxceedingly small. Molccules are too small to be
visible in ordinary light. The most powerful and best illuminated optical
microscopc has failed to reveal molecules by direct vision, although it is
claimed that they have been resolved in the clectron microscope.

¥np. 3. Iepenaiite ocloBnoe coaepAanite TEKCTa B HECKOALKNX Bped-
JIOAKEHNAX.

¥np. 4. CocraBuTe naan TeKkcra.

¥np. 5. [IpoutuTe Npexnoxenns H cramuTe, COOTBETCTBYIOT it OHH
cogepaannto Texcra. Ecan ner, ncnpansure ux.

1. Molecules usually contain several different kinds of atoms. 2. The
watcr molcculce is composed of two diffcrent sorts of atoms. 3. Molecules
of all gases consist of two atoms. 4. Molecules may be molccular, atomic
or ionic in structure. 5. There is no difficulty in comparing molcculcs by
their size. 6. Molecules arc too small and cannot be scen by ordinary means.
7. The clectron microscope is the most powerful instrument that is used
for molccular investigations.

Ex. 6. HaliauTte B TexcTe 1t nepesensre Ha pycckuii RILIK npeaowenns,
TAe HAET Peyb 0 MOEKY.1aX, COCTORUINX 113 PA3HOPOANLIX ATOMOB, & TAKKe
npeaioAeHnR, B KOTOPLIX XAeTCH XaPaKTePHCTIIRG TAKNX MOJICKYI.

Section III

Ex. 1. Respond to the following statements. Use the expressions: you are
right; yes, indeed; probably; you are not quite right; I can’t agree with you.

1. I hear you are leaving for Moscow today. 2. I think your work was
very uscful. 3. I think it would be better to speak to him. 4. Your results
don’t verify your hypothesis. 5. The lecture was not very easy to understand.
6. Your sister has just left school, hasn’t she? 7. As far as I know, Nicls
Bohr was not only a great physicist but a distinguishced philosopher as
well. 8. If I am not mistaken, you arc very good at sports.

Ex. 2. Translate the sentences into English.

1. Mue kaxerces, TeKCT 0 MOAcKynax cosceM sicrkuii. — la, Tl npas,
OH JICMYC APYTHX TCKCTOB. 2. MHC roBopiu, YTO Bbl 60/1bHBI, 3 BbI NPHILLTH
Ha 3aHATHA. — J1a, KOHCYHO, MHC CiICAYCT NOiTTH A0MOit. 3. CTyACHTE! Bawcii
rpynns! Mano paboraior. — Bui He COBCCM NMpasbl, Mbl BBINOJIHACM BCC, YTO
ncobxomnmo. 4. B cro pabore mioro ournbok. — He mory cornacurses ¢
BaMHM, B cro paboTe TonbKO 0f1Ha cepbe3Hasd ownbka. 5. On ckopo npiacr?
— Beposarro. Ou rosopun, uto npiact K Hauany. 6. Bam nago nosroputs
SKCNCPHMCHT. — Jla, Koncuo, BO BTOPHHK A CIACMAI0 BCC CLIC pas.
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Ex. 3. Make up short dialogues according to the model.

Model: — A disjunctive question.
— Ananswer. (+,-)

Example: | — You are a student, aren’t you?
— Yes, Iam./ No, I'm not.

Ex. 4. Give detailed answers to the questions.

1. What is a molcculc? 2. What detcrmines the propertics of
molccules? 3. What kind of molcculcs are there? 4. In what way can the
molcculcs be investigated? 5. What is the difference between the molecules
of elcments and compounds.

Ex. 5. Discuss the following topics:

1. Kinds of Molcculcs.

2. Molccular Composition and Structurc.
3. Decfinition of a Molcculc.
WHATISIT?

The smallest particle of matter that has the same chemical properties
as the whole mass.

Lesson 17

TPAMMATHKA: I'epynanit i repynanansisiit 060pot 8 dyHkunn noane-
’ xautero.

\ Section I

Ex. 1. Practise your pronunciation.

a) equal ["i:kwal), pressure ['prefs), consequence [konsikwans), gaseous
[‘gzxsias), weight [weit], cohesion [kav hi:30n], adjacent [2'd3eisant], average
[‘2vonds], neighbour ['neibs), vary ["vean], cause [ko:z], measure ['me39),
throughout [ "Oru:aut], obviously [ ‘obviosh], above [0'bav]

b) the_samc_ 'number_of “moleculcs, at_the same™\pressure, through,, the
N\yecars, as,those_in 2\gas, tend_to\form, a’bove_theliquid

¢) The ‘molecules in a "liquid | are “not "all ‘moving at the "same veNlocity.

. Ex. 2. Pay attention to the structure of the following words. Translate
them into Russian.

a) overhcat, overpressure, OVEIgrow, overcome, overactive

b) non-crystallinc, non-metal, non-metallic, non-standard, non-cxistent,
non-agressive, non-conductor, non-cffective, non-ferrous

c) outer, outwards, outstanding, output, outlct, outdoors, outcome, out-
of-date, out-of-work, outdated, throughout
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Ex. 3. Define the meaning of the word result in the following sentences:

1. The results of this cxperiment arc extremely important for our futurc
work. 2. As a rule, heating liquids results in their cxpansion. 3. It is
nccessary to test the obtained result by using another approach. 4. The
production of the ions results from passing high cnergy radiation through
atoms of the gas within the container. 5. The temperature rise results in
the increasc in kinetic cnergy of the molecules taking part in the reaction.
6. Investigation of such analogics resulted in the development of the
nitrogen system of compounds.

Ex. 4. Find the predicate and the subject in the following sentences:

1. According to Avogadro’s principle, the gram-molecular weight of
any gascous substance occupies 22.4 litres at standard temperature and
pressure. 2. Liquids flow as a strcam and tend to form drops to a greater or
less extent. 3. Heating often results in the expansion of a body. 4. Boiling
can be accomplished by raising the temperature of the liquid or by reducing
the pressure of the atmosphere above the liquid.

Text 17 A
Molecules in Gases and Liquids

According to Avogadro’s principle, cqual volumes of gases regardless
of composition, contain thec same number of molccules at the same
tempceraturc and pressure. As a conscquence of the principle, the gram-
molecular weight of any gascous substancc occupies 22.4 litres at standard
tempcerature (0°C) and pressure (760 mm of mercury). The number of
molccules per gram-mole has been calculated by different methods of
increasing refincment through the years, and is now considered to be
6.023x10% atoms per gram-atom, or molccules per gram-molc), and it is
accurate within 0.1%. For cxample, one molc of ammonia gas (NH; —
weighs 17.073 grams, occupics a volume of 22.4 litre at standard
tempcerature and pressure, and contains 6.023x10 molccules).

At the same temperature, molecules of a liquid move at the same rate
as thosc in a gas. In a liquid, howcver, the extent of motion must be more
restricted. Liquids flow as a strcam and tend to form drops to a greater or
less extent, thus giving evidence of the importance of the force of cohesion
between the molecules in a liquid. Heating liquids, as a rule, results in
their cxpansion, an cffect cxplained by the tendency of the moleculces to
occupy more space when they move at a faster rate. Also, increase in
pressure has but slight effect on the volume compressible. From this
evidence it is argued that moleculcs in a liquid are ajacent, close enough
to flow in a continuous stream.

The molecules in a liquid, like thosc in a gas, are not all moving at the
same velocity, but at the same average velocity at a given temperature.
The moleculcs at the surface of a liquid, unlike those below the surface
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layer, have no force of attraction from molecules above. Some of the more
rapidly moving molccules overcome the cohesive force of their neighbour
and leave the surface. The tendency to leave the surface or to evaporate
varics from liquid to liquid, and it incrcases when the temperature is raised.
The pressure causcd by the evaporation of molccules from a liquid,
measured at cquilibrium with the rcturning molccules at a given
tcmperature, is called the vapour pressure. In gencral, vapour pressure
incrcascs when the temperature riscs. With continucd addition of heat the
vapour pressure rises still more until the vapour pressure reaches the vapour
pressure of the atmosphere above the liquid. The evaporation gocs on
throughout the liquid, and the liquid is boiling. Obviously the act of boiling
can be accomplished either by raising the temperature of the liquid or by
reducing the pressure of the atmosphere above the liquid.

Words and Word-Combinations to Be Memorized

accomplish, ammonia, attraction, average, compress, consequence, equal,
equilibrium, evaporation, expansion, extent, fast, flow, go on, layer, litre,
mercury, motion, the number of, obviously, occupy, overcome, per, pressure,
principle, raise, rate, reduce, regardless of, restrict, result in, return, as a rule,
stream, tend, tendency, throughout, unlike, vapour, velocity, weight

Ex. 5. Give the Russian equivalents for the following:

as a consequence of this principle, the gram-molecular weight, calculate
by different methods, be accurate within 0.1%, move at the same rate, to a
greater cxtent, give cvidence of|, the force of cohcesion, from this cvidence,
flow in a continuous stream, below the surface layer, overcome the force,
rise still more, throughout the liquid, accomplish the boiling, cither... or...,
reduce pressure

Ex. 6. Give the English equvalents for the following:

paBHBlit 06beM, HE3aBHCHMO OT COCTaBa, OAHHAKOBOE HHCIIO Mojie-
Kyn, nIpH TCMIIepartype, NOR AaBJCHIEM B 0aHy aTMoc(epy, ObITL orpans-
YCHHBIM, B MCHbILCH CTCMEHH, TakHM 00pa3oM, HarpeBaHHe XKHAKOCTH,
KaK NpaBHJIO, NPHBOAHTD K, ABHIATBCA C 00MbILOH CKOPOCTBIO, OKa3hl-
BaTh BAHAHKC HA, CO CPCAHCH CKOPOCTLIO, NPH AaHHOIT TCMOEPaTypE, Ha
TIOBEPXHOCTI JKMAKOCTH, B OTJIHYHE OT, CiJIa NPHTAKCHIA, TCHACHUHA K
HCnapcHHIO, AOCTHYL aTMOC(CPHOTO AABACHHS, IPORONAKATH HArPEBAHKE,
OYEBHAHO, WIH... HAK...

Ex. 7. Fill in the blanks with prepositions where necessary.

1. Liquids tumn to form drops ... a greater or less extent. 2. Onc mole
... ammonia gas weighs ... 17.073 grams, occupics a volume ... 22.4 litres
... standard temperaturc and pressure. 3. The number ... molecules ...
gram-molc was calculated ... different methods. 4. ... the same temperature,
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molcculcs ... a liquid move ... thc same ratc as those ... a gas. S. The
cffect ... incrcasing pressurc ... the volume ... a liquid is only slight.
6. The tendency to cvaporate varics ... liquid ... liquid. 7. ... general,
vapour pressurc increases when the temperature riscs.

Ex. 8. Translate the sentences into Russian, paying attention to different
functions of as.

1. As a conscquence of Avogadro’s principle, it is possible to determine
the volume occupicd by the gram-molccular weight of any gascous
substancc at standard temperature and pressure. 2. Molecules of a liquid
movec at the same rate as thosc in a gas at cqual temperatures. 3. Liquids
can flow as a strcam. 4. As a rulc, there is a tendency of the molecules to
occupy more spacc when they move at a faster rate. 5. As it was rather late,
they decided to put off their work for the next day. 6. Technically, the
proccss of obtaining oxygen is complicated as it requires one of the lowest
tempcratures used industrially ~194.4°C. 7. As the hydrides of the alkali
decomposc in water, hydrogen is being rclcased. 8. In the laboratory,
hydrogen is made by the reaction of an acid such as sulphuric acid, H,SO,,
with a metal such as zinc. 9. Mendcleyev is famous as the discoverer of
the law of periodicity. 10. The molccules move faster as the temperature
riscs. 11. The explosion occured as the mixture was being heated.

Ex. 9. Translate the sentences into Russian.

1. Discussing the topic helped both of us to understand it better.
2. Working in the laboratory is thc most important stcp in training chemists.
3. Professor N’s participating in this confcrence attracted many other
scicntists. 4. His having madc detailed notes at the lecture helped him to
successfully pass the cxamination. 5. Our article being accepted in the
Journal of Analytical Chemistry is a great honour to us. 6. There is no
saying that the diffcrence in temperature is too great. 7. Leaming to work
accuratcly is not an casy task. 8. Sometimes, preparing substances requires
less skill than keeping them. 9. There is no denying that application of the
quantum theory to chcmistry stimulated its development. 10. Being very
soft is characteristic of both calcium and sodium. 11. Lebedev’s having
prepared synthetic rubber paved the way to the synthesis of other materials.
12. Having examined the results led them to the conclusion that the structure
of both compounds was alike. 13. Bohr’s being awarded the Nobel prize
was an international recognition of his great achicvement. 14. Adding small
quantites of other substances to alloys changes their propertics, sometimes
to a great extent. 15. Their coming to St. Petersburg was quite uncxpected.
16. Investigating the weights and propertics of clements led him to the
discovery of his world-known law.

Ex. 10. Translate the scntences into English.

1. 3akoH ABoranpo yTBCp®AacT, YTO paBHbIC OOBLCMEI Pa3ANYHLIX Ta-
30B COACPXAT OAHHAKOBOC KOJIHMYCCTBO MOICKYN MPH OAMHAKOBLIX TCM-
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ACPaTYpPC H AABJICHHH HCABHCHMO OT cocTasa. 2. [Ipu ominaxoBoii TcM-
ACPaTypPC CPCAHUCE CKOPOCTH ABIKCHHA MOCKY/N JXHAKOCTH H ra3’a olu-
pakossl. 3. Harpesauue Tena, Kak IpasHo, NPHBOAKT K YBCAHYCHHIO CrO
obbema. 4. Kak y )KHAKOCTH, TaK H Y ra3a HE BCC MOJICKY/Ibl ABHXKYTCSA C
OAMHAKOBOIT CKOPOCTBIO ApH AanHoill Temacparype. 5. TeHacHuua x nc-
MapCHHIO YBCAHYHBACTCA, KOTAQ MOBBLILIACTCA TeMAcparypa. 6. Henbas
CKA3aTh, YTO BCC XKIAKOCTH HCNAPAIOTCA C OAHHAKOBOI CkOpocThio. 7. Tou-
K8 KHICHHA XHAKOCTH ONPCACAACTCA TCMNCPATYPOii It AABACHHCM.

Ex. 11. Answer the following questions:

1. What does Avogadro’s principle statc? 2. In what way can the number
of molccules per mole be determined? 3. What forces act between the
molccules in a gas and in a liquid? 4. What affccts the molccular motion?
5. What process is called cvaporation? 6. What is the vapour pressure?
7. What docs the boiling point of a liquid depend on?

Section 11

¥Ynp. 1. HazosuTe 3nauenns c1eayiomnx HITEPHANHONAILNLIX CT0B:

container, limit, crystalline, vibration, oscillation, crystal, phecnomcenon,
sublimation, dioxidc, camphor, sublime, coulomb, graphite, hexagonal,
hexagon, associate, fix

Ynp. 2. Onpegeanre 31a4enis BLIACAEHHLIX C10B 10 KONTCKCTY.

1. Water turns into ice at 0°C. 2. The temperaturc at which a solid
changes into a liquid is called its melting point. 3. Repeat the rule scveral
times, then you will remember it. 4. H,SO; is apparently a more complex
compound than H,S.

CaoBa K TereTy:

shape — ¢opma; bound — orpannunsars; dihedral — oGpa3zosannniii asy-
MR NJ0CKOCTAMM, TpanaMy; confine — orpaniunsars; dry — cyxoii; tie —
CBA3LIBATHL

Text 17 B

IpouTiTe TEKRCT NPO ceGR (KONTPOALNOE BPCMA YTCHHR — 4 MINYTHY).
Molecules in Solids

Having their own shape is a characteristic feature of solids sincc
they have their own shape rather than that of the containcr (as for liquids
and gascs) and gencrally do not flow, the extent of molccular motion in
a solid is cven morc limited than that in a liquid. True solids arc
crystalline, bounded by planc surfaces that meet in a definite dihedral
angle, and have a charactcristic melting point. The molccules in a solid
have the same temperature, and if they are molccules of the same
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substancc, they arc moving at the same average velocity, the motion of
molcculcs in a solid must be confined, and, probably, it is a vibration or
oscillation about a fixcd point.

Crystals composcd of molccules may cvaporate in a manner similar to
that of liquids. This phcnomcenon is called sublimation, and it may.be
noticed in solid carbon dioxide (dry ice), paradichlorobenzenc, camphor,
and many odorous solids. Non-molccular solids show little tendency to
sublime. The Van der Waals force between the particles in molecular solids
is, apparently, lcss in gencral than the coulomb forces between ions in
non-molccular solids. As with liquids, solids vary greatly in their tendency
to sublime, and the ratc of sublimation varics with the tempcerature and
inversely with the pressure. In some solids the crystal is composed of
molcculcs in a pattern that repeats.

¥np. 3. [lepenaiiTe ocHOBIOE COTepAanile TEKCTa B HECKOALKHX Npea-
JA0REHURX.

¥np. 4. CocTaBbTe naan TERCTA.

¥np. 5. [IpouTuTe npeaaokenns n CKAKHTE, COOTBCTCTBYIOT JIH 0Mit CO-
RepAaniio Texcra. Ecan ner, ncnpasbTe nx.

1. Liquids and gascs usually have the form of their container.
2. Charactcristic fcaturc of solids is that thcy have their own form.
3. Crystalline solids cannot cvaporate like liquids. 4. Sublimation is the
cvaporation of solids. 5. The ratc of sublimation increases with the rise of
the temperaturce and the pressure. 6. Planar structure of the carbon atoms
in graphitc makes its propertics different from thosc of a diamond.

¥np. 6. Haiianre B TercTe il nepeseante Ha pyccKuii A36IK npeaaoke-
HHR, B KOTOPLIX FOBOPHTCR O ABIKCHINS MOIEKY: BHYTPI BellecTBa.

Section II1

Ex. 1. Answer the questions, using the verb make.

1. When are you going to make calculations? 2. Who advised you to
make this approach to the problem? 3. Have you finished making your
mcasurcments? 4. Do you make many mistakes in your English? 5. Don’t
you remember when Mendeleyev made his greatest discovery? 6. I think
he won’t make usc of this law and what about you? 7. His lecture made a
deep impression on mce, and what about you? 8. How long did it takc you
to make your experiment?

Ex. 2. Translate the sentences into English.

1. 51 aymaio, ncoGxonsmmo cuic pas nposecTit pacuctsl. 2. Ona Beeraa
acnact ownbky B yrennn. 3. Haw nekrop — Gonbwoit yuensiii, o clic-
nan BaXHOC OTKpLITHE B (u3nycckoii xumin. 4. CHauana BaM Halo H3y-
4YNTBb AWTCPATYpy NO 3TOMY Bonipocy. S. HiKTo He nmoaw3ycrcs 3THM npi-
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6opom ceituac, BbI MOKCTC BLINOAHHTEL CBOK H3McpeHia. 6. Ona Brccna
APCIUIOKCHIC NOCXaTh 32 ropoA BMCCTC. 7. OH MpoM3BCEa Ha HAC OYCHD
XOpOLICC BRCYATACHMNC.

Ex. 3. Make up short dialogucs according to the model.

Model: — A request.
— Ananswer. (+,-)

Example: | — Give me your pen, please.
— Here you are. (Sorry, but I'm writing just now.)

Ex. 4. Give detailed answers to the following questions:

1. What is the essence of Avogadro’s principle? 2. In what way can
Avogadro’s principle be used? 3. What do you know about the molecular
motion? 4. What is the principal difference between gases, liquids and
solids? 5. What is the difference in propertics betwceen crystalline and
non-crystallinc solids?

Ex. 5. Discuss the following topics:

1. The Characteristic Features of Gases, Liquids and Solids.

2. The Difference of the Molecular Motion in Various States of a
Substance.

3. The Influence of the Temperature and the Pressure on the State of
a Substance.

WHAT IS IT?
A compound of oxygen and another clement (metallic or non-metallic).

Lesson 18

FPAMMATHKA: INpuzaarounoe npeanoxchie B GyHKLUMH NOAIEAKIILETO.

Section 1

Ex. 1. Practise your pronunciation.

a) iodine [ "a19di:n), equilibrium [ i:kwi hbnom], fluidity [flu"idsti), viewpoint
("vju:paint], process [ “prouvses), agitate [ "zd3itet], vigorously [‘vigarash), agitation
(.g1'terfon), thermal ["03:mol], finally [ ‘fainoh], cause [k2:2z), relative [ relotiv],
regular [‘regjuls), arrangement [2°retnd3mont], instead [in‘sted], regularity
[.regju’lent)

b) ‘liquid\iodine, and theMliquid, are in equilibrium, the, nature of a
\liquid, to,'stay,, ‘close_to™gether, the,, 'grouping, of “\molecules

c) “As a “crystal is/heated. | its ‘molccules are in“creasingly agi™ated.
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Ex. 2. Pay attention to the structure of the following words. Translate
them into Russian:

a) somcbody, someonc, something, somewhere, somchow, somewhat,
somctime, sometimes

b) important, plcasant, abundant, resistant, brilliant, disinfectant,
lubricant, significant

c) frcedom, kingdom, wisdom

Ex. 3. Define the meanings of the word point in the following sentences:

1. Point A on the graph corresponds to the boiling point of a solution.
2. Thereaction gocs to completion when the temperaturc is kept in the range
of 25-30°C, this is a particularly important point. 3. At this point he stopped
for aminutc and then continued his explanation. 4. There arc different points
of view conceming the hypothesis. 5. The melting point of crystalline iodinc
is 114°C. 6. The process of melting can be described from the molecular
viewpoint. 7. Up to this point cverything was all right, but then something
happened and the process became unstable. 8. It must be pointed out that
only a crystal is characterized by regular arrangement of atoms and moleculcs.
9. It is a very interesting point, we shall discuss it later.

Ex. 4. Find the predicate and the subject in the following sentences:

1. That the properties of liquid iodinc and solid iodinc arc different is
quite obvious. 2. That the density of a liquid is less than that of a
corresponding crystal can be casily cxplained. 3. How we are to make
mecasurcments will be clear from the instruction. 4. Whether high pressurc
is nccessary is to be known from the articlc.

Text 18 A
The Nature of a Liquid

When iodine crystals arc heated to 114°C, they melt forming liquid
iodine. The temperature at which the crystals and the liquid arc in
equilibrium — that is, at which crystals have no tendency to melt or the
liquid has no tendency to frecze — is called the melting point of the crystals,
and the frcezing point of the liquid. This temperature is 114°C for iodine.

Liquid iodinc differs from solid iodinc (crystals) mainly in its fluidity.
Like the solid, and unlike the gas, it has a definite volume (1 g occupics
about 0.2 cm?), but it docs not have a definite shape: instead, it fits itsclfto
the shape of the bottom part of its containcr.

From the molecular vicwpoint the process of melting can be described
in the following way. As a crystal is heated, its molecules arc increasingly
agitated, and move about morc and more vigorously, but at lower
tcmpcrature, this thermal agitation docs not carry any onc molccule any
significant distance away from the position fixed for it by the arrangement
of its ncighbours in the crystal. At the melting point the agitation finally
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becomcs so great that it causcs the moleculcs to slip by one another and to
change somcwhat their location relative to one anothcer. They continue to
stay close togcther, but do not continuc to retain a regular fixed armangement.
Instcad, the grouping of molcculcs around a given molcculc changces
continually, sometimes being much like the close packing of the crystal,
in which cach iodinc molcculc has twelve near ncighbours, and sometimes
considcrably different, thec molccule has only ten or nine or eight ncar
ncighbours. Thus, a liquid, like a crystal, is a condensed phasc, as contrasted
with a gas, the molccules being piled rather closcly together; but whereas
acrystal is characterized by regularity of atomic or molccular arrangement,
a liquid is charactcrized by randomness of structure. The randomness of
structurc is usually the rcason why the density of a liquid is somewhat less
than that of the corresponding crystal.

Words and Word-Combinations to Be Memorized

away, bottom, charaeterize, considerably, container, contrast, differ from,
differ in, distance, finally, fit, fix, freeze, increasingly, instead, mainly, melt,
mehing point, phase point, melting, random, regular, relative, shape, significant,
sometimes, somewhat, stay, that is, thermal, viewpoint

Ex. 5. Give the Russian equivalents for the following:

be in cquilibrium, the tendency for crystals to melt, frecze the liquid,
differ in propertics, unlike the liquid, have a definite volume, instead, fit
itsclf to the shapc of, in the following way, carry away, changc somewhat,
stay closc togcther, the closc packing of the crystal, considcrably different,
a random structure, the density of a liquid

Ex. 6. Give the English equivalents for the following:

HarpcTh 10, TOYKA NAABACHHA BCILCCTBA, OT/IHYATLCA OT, HMCTB Onpe-
AcncHuyto GpopMy cocyna, ¢ TOYKH 3pCHItA, H3MCHHTB MCCTONONOXKCHHC,
rpynnHpoBKa MONCKYA BOKPYT, Gmnkuuii cocell, 10THAs YNakoBKa, Xa-
PaKTCPH30BaTLCA YCM-NI., NPOH3BOALHOC PACMONOXCHHC MOJCKYA, He-
CKOJIbKO MCHBIUC, KQKAAS MOMCKyNa ii0fla, OTHOCHTCALHO APYT ApYra,
OTIHYATBLCA YCM-J1., B OTAHYHC OT ra3a

Ex. 7. Fill in the blanks with prepositons where necessary.

1. Crystals ... iodinc mclt when they are heated ... 114°C. 2. Liquid
iodinc differs ... solid iodinc ... its fluidity. 3. Usually, liquid fits itsclf ...
the shape ... the bottom space ... its container. 4. The proccss ... melting
can be described ... the following way. 5. This proccess is intcresing ... the
molccular vicwpoint. 6. Regularity ... atomic or molccular arrangement is
characteristic ... a crystal. 7. A liquid is characterized ... randomness ...
structure. 8. A solid occupics ... a definite volume.
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Ex. 8. Translate the sentences into Russian, paying attention to different
functions of the words ending in -ing.

1. Crystals melt, forming liquid iodinc. 2. The temperature at which
the crystals and the liquid arc in cquilibrium is called the melting point.
3. Freezing of a liquid is very interesting to obscrve. 4. Heating must be
donc in the following way. 5. The grouping of molcculcs around a given
molecule changes by raising the temperature. 6. What are you going to do
now? 7. Attempts arc being madc to synthesize new clements in laboratory.

Ex. 9. Translate the sentences into Russian.

1. Who is the discoverer of the periodic law is well known not only to
specialists but practically to everybody. 2. That solid, liquid and gas arc
the three main states of a substance is a matter of common knowledge.
3. Whether these substances will react depends on the conditions of the
reaction. 4. Whether a solution is acidic or not may be casily shown using
litmus paper. 5. That a particular substance contains onc clement or another
may be determined by qualitative analysis. 6. That the vapour pressure of
a crystal depends on its size is well illustrated by many cxperiments.
7. Whether water is a compound or not may be shown by the reaction
between water and some metals. 8. What ancient scientists thought was
based on what they could observe around them. 9. That the alchemical
period was very important in the history of chemistry is unquestionable.
10. That chain molcculcs can be many thousands of atoms in length affects
the behaviour of these substances. 11. What number of protons is there in
the nucleus of the clement is known from its atomic number. 12. That
water will dissolve a great number of different substances is an interesting
fact. 13. That at the early stages of its development chemistry was mostly
descriptive in character was quite natural. 14. Who the discoverer of
nitrogen was is well known, it was isolated by Rutherford. 15. That students
of chcmistry should be able to write chcmical cquations readily and
accurately is highly important. 16. That it was A. M. Butlerov who
introduced the term “chemical structure” should not be forgotten. 17. That
melting is a physical process must be quite clear to the student of chemistry.
18. Whether the hydrogen bond will be broken depends on the amount of
cnergy. 19. Who will examine us in gencral chemistry is not known yet.
20. That the aim of science is to cxplain things is a popular belicf. 21. When
the process started was not registered by the instrument. 22, What pressure
should be applicd should be decided before the experiment.

Ex. 10. Translate the sentences into English.

1. Kak nposcxommuTt nepexon H3 omHoro ¢pH3HYCCKONO COCTOAHMA B
apyroc, A0/KHO ObITH XOPOLIO MOHATHO KaXAOMY cTyacHTy. 2. Kaxaoc
BCILCCTBO HMCET CBOIO COOCTBCHHYIO TOMKY NJIABACHHA NPH OIHHAKOBOM
Jasnctmi. 3. Touka nnasncHHA TBCPAONO BCILCCTBA — 3TO B TO KC BPCMA
i TOYKa 3aMep3anns xuakocti. 4. M3secTio, ¥T0 XHAKOCTL NpHHHMACT
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¢opMy cocyza, B KOTOPOM ONa COACPKMTCS, HO CC 06BCM HC 3aBHCHT OT
obbeMa cocyna. S. B otnnunc 0T rasa, y KpHCTanioB i KHAKOCTCH MoJic-
KyJ1bl PACNONaraloTca Aosonbio i3k Apyr K apyry. 6. To uTo cTpyxTy-
pa ABMACTCS OZIHOM 113 BAXKHCIHLNX XapAKTCPHCTHK COCTOANHA BCUICCTBA,
HcoOxonumo nmommnTh Beeraa. 7. Kpucranaul uMmcioT ynopsaoucunyio
CTPYKTYDY, a CTPYKTYPa XHAKOCTH NMPOH3BONLHA, MOITOMY IUIOTHOCTb
KHAKOCTH HCCKOMBLKO MCHBILC, ¥CM Y COOTBCTCTBYIOLICIO KpHCTaa.

Ex. 11. Answer the following questions:

1. What temperaturc is callcd the melting point? 2. What is the
difference between liquid and crystalline iodine? 3. In what way is it
possible to cxplain the change from the solid to the liquid? 4. What is the
principal difference between solid and liquid from the structural viewpoint?
5. What docs the molccular motion depend on?

Section 11

¥np. 1. Hazosure 3nauennf cicayomnx HHTCPHAUHOHAIBHBIX C10B:

attractive, motion, total, diameter, cxtremely, distance, characteristic,
operate, gram, atmosphere, temperature, ordinary

¥np. 2. Onpeacnre 3na4enin BLUACICHNLIX C10B 110 KOHTEKCTY.

1. How many times have you been to Moscow? 2. The specimen was
analyscd and it became clear that it contains copper. 3. What size arc your
boots? 4. On the one hand, the proccss is rather simple, on the other hand,
there is some difficulty because the temperature must be very high.

CaoBa K TeKeTy:

negligibly — HuuTOXHO; apart — orAcnbHO, B CTOPOHB APYT OT APYTa;
accordingly — COOTBETCTBCHHO

Text 18 B
IpouTHTe TEKET npo ceba (KouTposILioe BpeMa YTeNHa — 3 MHHYTHI).

The Nature of a Gas

That the molecules of a gas are not held together, but arc moving freely
in a volume rather large compared with the volumes of the molccules
themsclves is the characteristic feature of a gas. The Van der Waals attractive
forces between the molecules still operate whenever two molcculcs come
close together, but usually these forces are negligibly small becausc the
moleculcs arc far apart. Becausc of this freedom of molecular motion, a
specimen of a gas docs not have cither definite shape or definite size. A gas
shapes itsclf to its containcr.

Gascs at ordinary pressure arc very dilute: the molecules themsclves
constitute only about onc-thousandth of the total volume of the gas, the
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rest being empty space. Thus, 1 g of solid iodine has a volume of about
0.2 cm? (its density is 4.93 g/cm’®), whereas 1 g of iodinc gas at 1-atm
pressure and at the temperature of 184°C (its boiling point) has a volumc
of 148 cm’, over 700 times greater. The volume of all the molccules in a
gas at ordinary pressure is accordingly small compared with the volumc
of the gas itsclf. On the other hand, the diameter of a gas molecule is not
cxtremely smiall compared with the distance between moleculces; in a gas
at room tecmperaturc and 1-atm pressure the average distance from a
molcculc to its nearest neighbours is about ten times its molecular diameter.

¥np. 3. llepeaaiire ocoBHoe coaep:kaniiec TCKCTa B HECKOJALKHX npea-
JNoRENHAX.

¥Ynp. 4. CocraBbTe njias TeKcra.

Ynp. 5. lIpouTiTe npeanokenna i CKAANTE, COOTBCTCTBYIOT JAH OHII
coaepA&anmio Tekcra. Ecan iert, nenpasuTe nx.

1. Molccules of a gas move frecly in a volume of its containcr. 2. The
Van der Waals forces don’t act between the molecules of a gas. 3. The
molcculcs of a gas are rather closc together at ordinary pressure. 4. The
volume occupicd by a gas is considcrably greater than the volume of a
solid of the same clement. 5. The distance between the molccules of a gas
at 1-atm pressure is greatcr than the diameter of the molecule itsclf. 6. The
temperature has no influence on the gas volume.

Ynp. 6. Haiianre B TeKkcre 1 nepeseanTe Ha pycckuit A3LIK npeioxcHus
B KOTOPBLIX COACPARNTCA ONMUCAHIC CAMOIO OTAHMHTEALIOIO CBOIiCTBA rasa.

Section III

Ex. 1. Respond to the following statements using the expressions: that’s
right; exactly so; you are mistaken; on the contrary; I wouldn’t say so.

1. The nature of a gas is quite similar to thc nature of a liquid.
2. History is his unfavourite subject. 3. Nick docsn’t like to make
experiments. 4. I think theoretical physics is much more interesting than
practical physics. 5. In my opinion, Profcssor N is not a good lecturer. 6.
There is no nced going to the library, you may find cverything in this
textbook. 7. You should have finished your measurements first and then
madc calculations.

Ex. 2. Translate the sentences into English.

1. 51 xymato, 251 TBOCIO OMBITA TA CTATHLA HC HYXHA. — Tbl omba-
CIULCA, KAK Pa3 3ACCh AACTCA ONHCANNC 3TOro onbiTa. 2. TekcTs! 0 npipo-
A€ XKHAKOCTH H ra3a oucHb noxoxu. — Jla, npasiabHo, ol 00a onuckl-
BaIOT HX NPHPORY C MONCKYAAPHOIT TouKH 3penns. 3. Kaxeres, 1 rtBepaoro
ifona 3animact o6nem oxono 0,2 cm?, na? — Touwo Tak. 4. Kars e noii-
act ¢ Hamu? — Haobopor, 310 6bina Kak pa3s cc HACA NOFTH HA KOHLUCPT.
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5. IMo-mocemy, IMerp — nenanexubiii YenoBek. — S Obl 3TOroO He cka3a,
Ol BCCIAA ACJACT TO, 4TO roBopiT. 6. Tebe Hekorna GyaeT unTaTh 3aBT-
pa. — HaoGopor, 3aBTpa y Metis HCT 3aHATHiL.

Ex. 3. Make up short dialogues according to the model.

Model: — A statement.
— A question.
— An answer.

Example: | — I like reading very much.
— What do you like?
— Reading.

Ex. 4. Give detailed answers to the following questions:

1. What happens to a crystalline substance when it is heated? 2. What
is the melting point of a substance? 3. What are the characteristic features
of a liquid? 4. What are the characteristic features of a gas? 5. What docs
the physical statc of a substance depend on?

Ex. 5. Discuss the following topics:

1. Factors that Influcnce the Physical Statc of a Substancc.

2. Solids, Liquids and Gases from the Molecular Point of View.

3. AnExample of Transformation of thc Samc Substancc into Diffcrent
States.

WHAT IS IT?

The measure of the degrees of hotness or coldness of a substancc or
a body.

5 Crenanoma



Part Three
THE OBJECT

Lesson 19

TPAMMATHKA: Mecrto nonoanetita B npeanokchii. Cyuccreirenstoe i
MCCTOHMCHHC B pYHKUHI JOMOMNCUNS.

Section 1

Ex. 1. Practise your pronunciation.

a) originally [5°rid39n3l], stercochemistry [ stena’kemistn), final [ fainol).
postulate [‘postjuhit), draw [dra:}, concise [konsais}, qualitative [‘kwohtativ),
numerous [‘nju:moras], electronic ilek “tronik}, culminate ["kalminext), completion
(kam’pli:fan], cmphasizc [‘emfasaiz], clarify [ ‘klznfai], isomer [ “aisoms)

b) the structure of \molecules, compo’sition_of a“substance, the_

‘nature_of the reNaction, the,, theory of\valence, ‘after_the_dis™covery.
an_elec tronic\theory, ‘these, i’deas, all_of,"thesc™\students

¢) The “nature of the "bond | was com‘pletely un\known.

Ex. 2. Pay attention to the structure of the following words. Translate
them into Russian.

a) stereotype, stercochemistry, stercophonic, stereoscope, stercometry
b) dihedral, trihedral, tetrahedral, pentahedral, octahedral
¢) neighbourhood, childhood, boyhood, manhood

Ex. 3. Define the meanings of the word part in the following sentences:

1. A theory usually involves some idca about the nature of some par?
of the Universe. 2. Onc of the most valuable parts of the chemical theory
is the periodic law. 3. Hard alloys arc applicd to the surfaces of mctal
parts, incrcasing the life of the parss many timcs. 4. The substances taking
part in the reaction should be pure. 5. Partly, you can find the necessary
information in this monograph. 6. V. Tikhonov played the part of Bolkonsky
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in the War.and Peace. 7. They parted at 6 o’clock. 8. The firm was only a
partial success. 9. Under certain conditions, hydrogen atoms in this
compound may be in part substituted by sulphur.

Ex. 4. Find the predicate, the subject and the object in the following
sentences:

1. In the nincteenth century the valence bond was represented by a line
drawn between the symbols of two chemical clements. 2. Lewis’ paper written
in 1916 is considered to be the basis of the modem clectronic theory of
valence. 3. These ideas were further developed by many investigators.

Text 19 A
The Study of the Structure of Molecules

The study of the structure of molcculcs was originally carried on by
chcmists using methods of investigation that were essentially chemical
in nature, rclating to the chemical composition of a substance, the
existence of isomers, the nature of the chemical reactions in which a
substancc takes part and so on. From the consideration of facts of this
kind Frankland, Kckulé, Couper and Butlcrov were led a century ago to
formulate the theory of valencce and to writce the first structural formulas
for moleculcs, vin’t Hoff and le Bel were led to bring classical organic
stercochemistry into its final form by their brilliant postulate of the
tetrahedral oricntation of the four-valence bonds of the carbon atom,
and Werner was led to his development of the theory of the sterco-
chemistry of complex inorganic substanccs.

In the nineteenth century the valence bond was represented by a line
drawn between the symbols of two chemical elements, which expressed
in a concisc way many chcmical facts, but which had only qualitative
significance with regard to molccular structure. The nature of the bond
was completcly unknown. After the discovery of the elcctron, numerous
attempts were made to develop an clectronic theory of the chemical bond.
These culminated in the work of Lewis, who in his 1916 paper, which
forms the basis of the modem clectronic theory of valencc, discussed not
only the formation of ions by the complction of stable shells of clectrons
but also the formation of a chcmical bond, now callcd the covalent bond,
by the sharing of the two clectrons between two atoms. Lewis further
emphasized the importance of the phenomena of the pairing of unshared
as well as of shared clectrons and of the stability of the group of cight
electrons (sharcd or unshared) about the lighter atoms. These ideas were
then further developed by many investigators; the work of Langmuir was
espccially valuable in showing the great extent to which the facts of
chemistry could be coordinated and clarificd by the application of the new
1dcas. Many of the fcatures of the detailed theory that is discussed were
suggested in the papers of Langmuir and others written in the decade
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following 1916, or in the book Valence and Structure of Atoms and
Molecules written by Lewis in 1923,

All of these carly studics, however, contained, in addition to suggestion
that have since been incorporated into the present theory, many others that
have been discarded. ..

Words and Word-Combinations to Be Memorized

complex, consideration, coordinate, decade, discard, discuss, draw,
especially, essentially, formation, incorporate, lead to, line, numerous, originally,
paper, phenomenon, with regard to, relate, and so on, stability, stable, structural,
take part, valence, valuable

Ex. 5. Give the Russian equivalents for the following:

carry on the study, esscntially chemical in nature, take part in a reaction,
from the considcration of facts, formulate the theory of valence, structural
formulas for molccules, final form, tetrahedral oricntation of the bonds,
represent the bond by a line, draw a linc between, have qualitative
significancc, with regard to molccular structure, form the basis of a theory,
share the clectrons between the atoms, the featurces of the detailed theory,
be incorporated into

Ex. 6. Give the English equivalents for the following:

H3YYCHHC CTPYKTYPbI MOJICKYJI, MCTOAbI HCCACA0BAMSA, NCPBOHAYAIL-
HO, XHMHYCCKHI1 COCTaB, CYLICCTBOBAHHC H3OMCPOB, NPHPOAA XHMHCC-
Koif pcakiim, i TaK Jajice, NPHHATL Y4acTHC B PCaKLi, TaKOro poaa
¢aKTbl, CTONCTHE TOMY Ha3aj, HAaNHCATh CTPYKTYPHYIO $opMyNy, HCThIpC
BAJICHTHBIC CBA3H aTOMA YITICpoOAa, TCOPHA CTCPCOXHMITH, POBCCTH -
HIIO, MHOTOYHC/CHHbLIC NOMNBITKH, CACNATh NMOMBITKY, Pa3BHTbL TCOPHIO,
INCKTPOHHAA TCOPHA BANICHTHOCTH, 06Pa30BaHHC XHMHUCCKOIT CBA3M, KO-
BAJICHTHAA CBA3b, NOACIHTH HCKTPOHbI MCHKIY HCM-J1., TOAYCPRHYTD 3Ha-
YCHHC YCrO-1I., NPHMCHCHHE HOBLIX MACH, NPCUIONIITD TCOPHIO, KPOMC,
NCPBBIC HCCNCAOBAHMA

Ex. 7. Fill in the blanks with prepositions where necessary.

1. Early chemists carried ... the study ... the structure ... moleculcs
... the methods that were cssentially chemical ... nature. 2. The first
structural formulas ... moleculcs were written ... more than a century
ago. 3. ... the 19th century the valcnce bond was represented ... a line
... the symbols ... two chemical clements. 4. The nature ... the bond
was completcly unknown. 5. ... the discovery ... the electron attempts
were made to develop an electronic theory ... the chemical bond. 6. ...
1916 Lewis formed ... the basis ... the modem clectronie theory ...
valence. 7. Early studies contained ... some suggestions that werc
discarded later.
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Ex. 8. Translate the sentences into Russian, paying attention to different
functions of the word regard.

1. At the beginning of the 19th century, atoms were regarded as the
smallest constituent particles of matter. 2. Equal volumes of gascs arc
stated to contain thc same number of molcculcs at the same tempcrature
and pressure, regardless of composition. 3. Unfortunately, it’s not always
that the young have great regard to their parents. 4. Particular attention
must be paid to the chapter regarding the conditions of synthesis. 5. Many
chemical facts were described which had only qualitative significance with
regard to molccular structurc. 6. The work of Lewis was most important
as regards the development of the clectronic theory of valence.

Ex. 9. Translate the sentences into Russian.

a) 1. These results are not in agreement with the theory. 2. They did
their work in time. 3. Register the readings and then begin the calculations.
4. Put the bumner on the table. 5. The discovery of the clectron stimulated
the development of an clectronic theory. 6. The information was given to
a numcrous audicnce. 7. The rate of the reaction oftcn depends on the
temperaturc. 8. The heating resulted in the explosion. 9. Give this
instruction to thc students. 10. Give the students this instruction.
11. Lowecring thc tempcraturc of a liquid lessens the kinctic encrgy.
12. Hydrogen-has 3 isotopes. 13. The study of the structurc of molcculcs
has been carricd on by scicntists sincc carly times.

b) 1. Have you seen him? 2. Did you spcak to her yesterday? 3. 1 don’t
know anything about the author of this monograph. Do you know anything
about him? 4. It is a very good apparatus, everybody likes to work with it.
5. The bottle with H,SO, is on that shelf, bring it, pleasc. 6. The temperature
must be 25°C, don’t forget it. 7. They think it necessary to attend all the
scminars. 8. The tcacher made it clear that the examination will be difficult
to pass. 9. Avogadro’s principle Ict onc calculate the number of molcculcs
per gram molc of a gas. 10. Chemistry helps onc to understand other ficlds
of scicnce better. 11. The propertics of HCI make it a uscful laboratory
reagent. 12. Consideration of all the facts cnabled us to draw a very
important conclusion. 13. They don’t think it possible to work with this
substancc, it is not purc enough.

Ex. 10. Translate the sentences into English.

1. ITpobneMa CTPYKTYpb! MONICKYAL! JABHO HHTCPCCOBANA XHMHKOB.
2. Crpykrypnasa dopmyna — 3to ¢opMyna, KOTopas MOKA3LIBACT, KaK
CIpYnNHpPoOBalbl 3NCMCHTLI M KaK PacApCICHAIOTCA CBA3H B MOJMCKYIC.
3. Bytncpos 6sU1 NCPBLIM H3 PYCCKHX YHMCHDBIX, KTO HAamHCan CTPYKTYp-
Hyto popmyny. 4. B XIX croncrin BanchTiyio CBA3b NPCACTABAANN JIH-
HyCil, KOTOPYIO NPOBOAMHIN MCAKLY CHMBONAMM ABYX XHMHUCCKHX 3fiC-
McHTOB. 5. [Ipipona crascii Torna 6s1a cosepuucitto HenssecTha. 6. [Tpn
H3Y4CHII CTPYKTYPb MOJICKYJ 6bL10 OTKPBITO CYILCCTBOBAHMC H3IOMCPHH.
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7. M30oMcpBl — 9TO COCAMHCH S, KOTOPBIC HMCIOT OHY M TY KC MOACKY-
aspHyio GopMyny, HO Pa3HBIC CTPYKTYPSI.

Ex. 11. Answer the following questions:

1. What methods were uscd in the first investigations of the structure of
molccules? 2. What do you know about isomers? 3. Who formulated the
theory of valencc? 4. What is particularly interesting as regards the valence
bonds of the carbon atom? 5. In what way was the valence bond represented?
6. How did the discovery of the clectron affect the development of an
clectronic theory? 7. What do you know about the work of Lewis?

Section 11

¥Ynp. 1. HalossTe 3HaUCHNA CICIYIOMNX HHTEPHAUNOBANLHLIX CI0B:

diffraction, magnetic, dipole, moment, intcrpretation, resonance, entropy,
information, configuration, quantum, mechanics, anticipate, discussion

¥np. 2. Onpegenirre 3uayeniif BLLACTEHHBLIX C10B 10 KONTCKCTY.

1. Propertics of an clement are due to the composition and structure of
its atom. 2. Our laboratory is provided with all the nccessary chemicals
and devicces. 3. It is not always casy to give a complete characteristic of a
compound. 4. X-rays arc sometimes callcd Rontgen rays. 5. In a molccular
spectrum a series of rather broad bands is formed, that is why it is callcd
band spectrum. 6. It is nccessary to take into account the unusual properties
of the compound.

C:10Ba K TekeTy:

with respect to — B oTHOwWIEHII YCrO-21.; Wave — BoHa; nuclear — sacp-
nulit; refinement — YCOBEPLUCHCTBOBANHC; dnsperse — paccenBarth; \cll — no-
KpoB, 3aBcca; mystery — Taiina; shroud — okyrumsam

Text 19 B

ITpouTiTe TercT NPo ceGR (WOHTPOILIOC BPEMSA YTCHHA — 3 MUNHYTLI).

The Development of the Theory of Valence

Modem structural chemistry differs from classical structural chemistry
with respect to the detailed picture of molccules and crystals that it presents.
By various physical mecthods, including the study of the structurc of crystals
by the diffraction of X-rays and of gas molcculcs by the diffraction of
clectron waves, the measurcment of clectric and magnctic dipole moments,
the interpretation of band spectra, line spectra, microwave spectra, and
nuclear magnetic resonance spectra, and the determination of cntropy
valucs, a grcat amount of information has becn obtaincd about the atomic
configurations of moleculcs and crystals and cven their electronic
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structures; a discussion of valcnee and the chemical bond now must take
into account this information as well as the facts of chemistry.

The refinment of the clectronic theory of valence into its present
form has been duc almost cntirely to the development of the theory of
quantum mechanics, which has not only provided a mcthod for the
calculation of the propertics of simple molcculcs, Icading to the complete
clucidation of the phenomena involved in the formulation of a covalent
bond between two atoms and dispersing the veil of mystery that has
shrouded the bond during the decades since its cexistence was first
assumecd, but has also introduced into chcmical theory a new concept,
that of resonance, which, if not entircly unanticipated in its applications
to chemistry, nevertheless, has not before been clearly recognized and
undcrstood.

¥np. 3. IlepeaaiiTe ocioBi0E coxepAanie TEKCTA B HECKOILKHX nped-
JOAREHNAX.

¥Ynp. 4. CocTaBbTe NAaH TCRCTA.

yﬂp. S. l‘lpolmne NPCAIOACHHA H CRAKRNTC, COOTBCTCTRYIOT JIit OHN CO-
ACPAANII0 TexRCTa. Ecan ner, ficnpasLTe KX,

1. Structural chemistry hasn’t changed since the 19th century. 2. The
pictures of molccules presented by modem chemistry and classical
structural chemistry arc not the same. 3. Elcctronic structurcs are
investigatced only by chemical methods. 4. The development of the theory
of quantum mecchanics affccted the refinement of the clectronic theory.
5. A concept of rcsonance was introduced in terms of the theory of
quantum mcchanics. 6. Application of quantum mcchanics cnabled
scicntists to develop a method for the calculation of the propertics of
simple molcculcs.

¥ap. 6. Haiiante B TeKcTe onncauie pavidnii Me:xay coBpeMenioif
CTPYKTYPHOi1 XstMuteit 51 K1acCHYeCKoil i MEPeBEANTE ITH NPCATOARCINS 1A
PYCCKHii A3LIK.

Section 111

Ex. 1. Respond to the following, using the expressions: to do smth (to
work, to study, to make observations, etc.) under smb (Prof. N, Dr. A, etc.).

1. The laboratory is now an important scicntific centre, who is the
head of it? 2. He says he has a very good scicntific adviscr, under whom
docs he study? 3. He has written a very good articlc, whom did he consult?
4.1 know that he does physics at Moscow University, who is his supervisor?
5. You should consult your tcachcr before making observations, who is
your tcacher? 6. This book is rather difficult but very uscful for your
work, who advised you to read it? 7. Your brother obtained his degree
last ycar, who was his scientific adviser?
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Ex. 2. Translate the sentences into English.

1. 51 BbInonumn 31y pabory noa pykoeozctsom npogieccopa N. 2. Cry-
Acnyuccroe Haywnoc obuecTso paboracT oA pykoBoACTBOM JoKTOpa N.
3. I'pynna, xoropoii pykoBoaut aokrop N, HcaasHO onyOaHKOBaIa OYCHE
HHTCPCCHYIO CTAaTbIO O CBOHX NOCACAHMX HccacaoBanuax. 4. ITox ubim
PYKOBOACTBOM BbI npoxoanTc npakTiKy? 5. Mul 3anstmacymes B 1aboparo-
pHIt KAYCCTBCHHOTO ananu3a noa pyxosoacTsoM N. 6. Mos noapyra Bbi-
NONHACT CBOIO KypcoBylo paGory non pykoBoacTBom N, eii oucHb Hpa-
BUTCA paGoTarsb ¢ HitM. 7. S He 31HA10, NOX YLHM PYKOBOACTBOM Mii Oyacm
paborars B cneayoucM yucGuon roay.

Ex. 3. Make up short dialogues according to the model.

Model: — A question.
— An answer. (+,-)
— A request.

Example: | — Are you going to the dean’s office today?
— 1 think so.
— Could you give my application to the sccretary?

Ex. 4. Give detailed answers to the following qucstions:

1. What can you say about the carly studics concemning the structure of
molccules? 2. What important discoveries were madc in the course of structural
investigations? 3. In what way was the valence bond understood in the 19th
century? 4. What investigations laid the foundation of the modem elcctronic
thcory? 5. What methods werce used to study the structurc of moleculcs?

Ex. 5. Discuss the following topics:

1. The Contribution of the Great Scicntists of the Nincteenth Century
to the Structural Theory.

2. The Methods Used in Structural Investigations.

3. The Refinement of the Electronic Theory of Valence.

WHAT IS IT?

The combining power of an atom, equal to the number of hydrogen
atoms which an atom will combine with or replace.

Lesson 20

FPAMMATHKA: Hudsmurus s snmirusubiii oGopor B dynkusn gonosn-
HCHM3.

Section |

Ex. 1. Practise your pronunciation.

a) covalent [kou’veilont), distribute [dis"tnbjot), clectron [1’lcktron], ethy!
{"eBnl), ["1:6a11] (chem.), dimethyl [da1’'mcOil), [-mi:0ail] (chem.), cther ['i:03).
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alcohol ["zlkohnl], hydroxyl [hai’droksil), California [ kala’f2:mi9), through
(Oru:], cleetronic [1lek “tronik])

b) the_clec tronic,,'structure_of\molccules, the,'number of,valence
eMlectrons, un’shared c’lectron’\pairs, in such_a\way, in_its outer \shell,
for,,'other\molecules, for'over_a, ‘hundred’\years, at_the_be’ginning of the
\century

c) It is the co’valent/bond | that is ,repre’sented by a “dash in the “valence-
bond.formulas.

Ex. 2. Pay attention to the structure of the following words. Translate
them into Russian.

a) hydrogen, hydroxyl, hydrate, hydride, hydrocarbon, hydrolysis,
hydrolyze, hydroxide, hydrochloric acid

b) a chemical, a proposal, a gencral, a crystal, a credential, a liberal, a
criminal

c) sulphide, halide, fluoride, hydride, bromide, oxide, scicnide, nitride,
iodidc, chloride

Ex. 3. Define the meanings of the word way in the following sentences:

1. In what way is hydrogen produced? 2. The tcacher didn't like the
way the student was handling the instrument. 3. The situation is rather
difficult, I don’t scc any way out. 4. The compound obtained in this way is
usually purc cnough. 5. In some way or other, the work must be finished
today. 6. It is a long way from herc to his home. 7. On his way home he met
N. 8. By the way, what is the symbol of mangancse? 9. The investigation
that is under way in their laboratory is of particular interest.

Ex. 4. Find the predicate, the subjcct and the object in the following
sentences: :

1. The chemical propertics show cthyl aleohol to contain onc hydrogen
atom attached to an oxygen atom. 2. Before 1900 many chemists belicved
watcr to be the only solvent in which typical ionic reactions could be
carricd out. 3. Dalton assumcd atoms to be indivisible particles of the
elementary substance.

Text20 A
The Structure of Covalent Compounds

The clectronic structure of molecules of covalent compounds involving
the principal groups of the periodic table can usually be written by counting
the number of valcnce clectrons in the molecule and then distributing the
valencce electrons as unshared clectron pairs and shared clectron pairs in
such a way that cach atom achicves an argonic structurc.

For many molcculcs the covalencc of cach atom is cqual to the number
of unpaired clectrons in its outer shell, and is, thus, simply rclated to the
position of the clement in the periodic table. For other molecules and ions
the covalencc of the atoms is less simply related to the periodic table.
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It is oftcn necessary to have some experimental information about the
way in which thc atoms are bondcd together. Thus, there are two compounds
with the composition C;HsO: cthyl alcohol and dimethy! cther. The
chemical propertics of these two substances show one of them, ethyl
alcohol, to contain onc hydrogen atom attached to an oxygen atom, whercas
dimcthyl cther docsn’t contain such a hydroxyl group.

The atoms of most molccules arc held tightly together by a very
important sort of bond, the shared-clectron-pair bond or the covalent bond.
This bond is so important, so ncarly universally present in substance that
Professor Gilbert Newton Lewis of the University of California (1876~
1946), who discovered its electronic structure, called it the chemical bond.

It is the covalent bond that is represented by a dash in the valence-
bond formulas, such as

Cl
|
Br—Br and cl—C—qQ
I
Cl

that have been written by chemists for over a hundred years.

Modem chemistry has been greatly simplificd through the development
of the theory of the covalent bond. It is now casicr to understand and to
remember chemical facts, by connecting them with our knowledge of the
nature of thc chemical bond and the electronic structure of molcculcs,
than was possible at the beginning of the century.

Words and Word-Combinations to Be Memorized

achicve, argon, such a, connect, ether, ethyl, experimental, greatly,
information, nearly, professor, simplify, sort, universally, university, covalent,
in such a way, in this way '

Ex. 5. Give the Russian equivalents for the following:

the principal groups of the periodic table, count the number of valencc
clectrons, distributc the electrons, unshared clectron pairs, in the outer
shell, be related to, it is often necessary to, be bonded together, attach onc
atom to another, a hydroxy! group, be held together, represent the bond by
a dash, over a hundred ycars, it is now easicr to understand, the theory of
the covalent bond

Ex. 6. Give the English equivalents for the following:

KOBQJICHTHOC COCHMHCHHC, NOACJACHHAA ICKTPOHHAA MNapa, TaKHM
06pa30M, GBITL paBHLIM YEMY-J1., IOAOKEHHC ANCMCHTA B NEPHOANYECKOI
Tabmue, THNOBLIIT CNHPT, NPHCOCANMITD K, KOBAICHTHAA CBA3b, Kanu-
dopustiicknii ynuscpenter, Cankr-Tlerep6yprekuii ynuscpeHrcr, cospe-
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MCHHAA XHMMS, YIPOCTHTD YTO-N., 3aNOMNHNTL aKTLI, NPHPOAA XHMMH-
4CCKO{i CBA3M, INCKTPOHHASA CTPYKTYPA MOSCKYIIbI, GLITL BO3MOXKHBIM, B Ha-
Y4aJIC CTONCTHA

Ex. 7. Fill in the blanks with prepositions where necessary.

1. ... many molcculcs the covalence ... cach ... atom is equal ... the
number ... unpaired clectrons ... its outer level. 2. There are some other
molccules ... which the covalence ... the atoms is not dircctly related ...
the periodic table. 3. ... cthyl alcohol one hydrogen atom is attached ... an
oxygen atom. 4. Dimethyl ether does not contain ... a hydroxyl group.
5. The atoms ... most molccules arc held together ... a covalent bond.
6. Modem chemistry was greatly simplified ... the development ... the
theory ... the covalent bond.

Ex. 8. Translate the sentences into Russian, paying attention to different
functions of one.

1. There is some difference as regards solubility of gases in liquids, of
two gascs the one that is more rcadily liqueficed is the more soluble. 2. The
transition clements arc the ones that have their inner shells partly filled.
3. Ethyl alcohol contains one hydrogen atom attached to an oxygen atom.
4. Now one can understand chcmical phcnomena better by connccting
chemical facts with the naturc of the chemical bond. 5. Reliable
cxperimental data cnable one to draw proper conclusions. 6. This approach
is quitc similar to the one just described. 7. The procedure is a simple one.
8. One finds the reason for this similarity in the periodic table. 9. It takes
one much time to make all the calculations without a computer. 10. It is
one of the simplest methods and it is often rccommended to the students.

Ex. 9. Translate the sentences into Russian.

1. Everybody considers him to be an expert in his ficld. 2. Mendcleyev
belicved some clements to be missing in his periodic table and he cven
predicted their properties. 3. The teacher expccted us to finish the work
at 5, but we couldn’t solve the problem. 4. I supposc the paper to have
been already typed. 5. They saw him pour the liquid into the test-tube
and then heat the tube over the burner. 6. She heard somebody call her
and went to the door. 7. We waitced for the solution to boil. 8. I knew him
to have passed the exam in mathematics successfully, that is why ] asked
him to help me. 9. Wc should expect the atomic weight of sulphur to be
greater than that of oxygen. 10. The ancicnt scicntists belicved earth,
water, air and firc to be ciements. 11. Dalton thought a water molccule
to consist of onc hydrogen and onc oxygen atom. 12. Certain conditions
must be obscrved to make nitrogen rcact with other clements.
13. Sometimes, the presence of the catalyst causcs the two clements to
unitc and form a compound. 14. Dr. N thought high stability of the
compound to be duc to the prescnce of an admixture ions. 15. Let’s assume
the volume of the gas to be equal to x. 16. He was made to stay in the
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laboratory and finish cleaning. 17. Pressurc causcs gas to comprcss.
18. The obtained results led us to draw the following conclusion.
19. Under ordinary conditions it is not always casy to get some elements
to combine with other clements. 20. They were forced to use an old
apparatus becausc the new once was out of order. 21. Qualitative analysis
cnables the composition of a sample to be determined. 22. Mendeleyev’s
periodic table allows the suppositions about the atomic structure to be
made. 23. Experiments somctimes permit some uscful information about
the chemical bond to be obtained.

Ex. 10. Translate the sentences into English.

1. 3uaHnc MCKTPOHHOI CTPYKTYpbl ATOMOB MO3BOJNACT ONPCACIHTD
xapakTcp cBasH. 2. KoBaNncHTHOCTL KaXKAOro atoMa B MOJICKYJIC MOXCT
6biTH B Gonblucii K MCHBLICH CTCNICHH CBA3aHA C CFO MOMOXKCHICM B
nepioandccroii Tabmiue. 3. CymecTsyoT coeAHHCHNA, HMCIOMINC OAH-
HaKOBBlif COCTaB, HO Pa3sHylO0 CTPYKTYpy. 4. OmHn H3 NpHMCPOB TaKHX
COCAMHCHIIT — ITO ITHAOBLI CNIPT H AHMCTIAOBLIT 3¢up, 062 oun
MOTryT ObITh HankcaHb! 0HOIT 1 TOit e popmynoit — C;H,O. 5. B monc-
KYJIaX aTOMB! YICPXHBAIOTCA BMCCTC NOCPCACTBOM CBA3Cii, OAHA H3 Has-
Gonce pacnpocTpaHCHHBIX CBA3CIT — KOBANCHTHAA. 6. 3Ta CBA3b OYCHB
HHTCPCCHA C TOYKH 3PCHIA CC INCKTPOHHOI CTPYKTYpbL.

Ex. 11. Answer the following questions:

1. In what way is it possible to count the number of valcnce electrons
in thc molccule? 2. What rulc helps us to determine the distribution of
valcnce clectrons in clectron pairs? 3. What attracts the attention of the
chemists as regards such compounds as ethyl alcohol and dimcthyl cther?
4. What kind of bond is usually called a covalent bond? 5. What is the
usual way of writing structural formulas of molcculcs?

Seetion 11

¥np. 1. HajoBlTe 3Ha4CHHA CACAYIOMNX HHTCPHAUNORAILHLIX C10B:

conduct, clectricity, indication, orbital, spin, encrgy, control, confi-
guration, stability, characteristic

¥Ynp. 2. OnpeaeasiTe IHAUCHIA BLIASICHNLIX CTI0B 110 KONTCKCTY.

1. We saw her on the opposite side of the streetand crossed the strect
to meet her. 2. In terms of modem chemistry it is more correct to spcak
about the clectronic /evels than clectronic shells. 3. The main duty of a
student is to study.

C10Ba K TeReTy:

Joose — BLicBoGOXAaTL; desire — wenars; goal — uens; seek — HCKaTh, cTpe-
MHTLCA; in turn — B CBOIO OYCpCAL
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Text 20 B

MpouTiTe TeKeT Npo ceba (KONTPOILIoE BPEMK YTes A — 3 MUUYTH).
Covalence

Many compound substances do not have particularly high mclting
and boiling points, do not conduct clcctricity when they arc molten,
and, thus, give no indication of being ionic. The particles of such
compounds arc molccules. In these. any bond between two atoms is
believed to be a pair of shared clectrons, as it was suggested originally
by the American chemist G. N. Lewis. The clectrons of such a shared
pair occupy a singlc orbital and spin in oppositc dircctions. Atoms
entering such unions are said to cxibit covalence and the bonds thus

formed are described as covalent.

~” When two or morc atoms share clectrons to form molcculcs, all the

clectrons of the scveral atoms involved® become common property and
arc distributcd among cnergy levels and orbitals characteristic of the
molcculcs. A simpler trcatment than this method of molccular orbitals is
that of atomic orbitals. By it, cach atom in thc molccule is trcated as if it
controllcd all its own clectrons except those shared with another atom.
The shared clectrons arc trcated as common to both.

The carbon.atom has two clectrons in its first main cnergy level and
four in its sccond. To obtain a noblc-gas configuration it would have to
loosc or gain 4 clectrons. Sincc it can do ncither, it approaches the desired
goal as ncarly as possiblc by sharing its 4 clectrons with atoms that also
scek greater stability and will, in tumn, sharc some of their valence
clectrons with it.

Ynp. 3. Hepenaiite ocloBhoe coacpaanie TeRCTa B HECKOILKHX npea-
JI0CHHAX.

¥np. 4. CocraBbTe naan TCKCTA.

¥np. 5. [pouTnTe npeanoaenss i CKAXNTE, COOTBETCTBYIOT JAN OHH
coxepaannio Texcra. Ecan ner, ncnpasure nx.

1. Not all compound substanccs conduct clcctnc:ty when they are
molien. 2. Lewis studicd the bond formed by a pair of shared clectrons.
3. The bond is described as covalent if the clectrons of a shared pair
occupy a singlc orbital and spin in oppositc dircctions. 4. The method of
atomic orbitals is morc complex than that of molccular orbitals. 5. The
sharcd clcctrons arc belicved to belong to onc of the two bounded atoms.
6. To obtain a noblc-gas configuration the carbon atom has to loosc
4 clectrons.

* the several atoms involved — HCCKOILKO YUACTBYIOLIMX ATOMOB
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Yap. 6. Haiiaure B TeKcTe onitcanne T0ro, Kax pacnpeaeasioTcs 1eKT-
pount mpn o6pa3oBaNHK CBA3H € Y4ACTHEM YIJICPORNOTO ATOMA, M mepeBe-
AHTE TOT OTPLIBOK HA PYCCKMii ALIK.

Scction III

Ex. 1. Respond to the following using the verbs fo say, to speak, to tell, to talk:

1. Do you spcak German? 2. Can you spcak louder? 3. He said, I was
right, didn’t he? 4. Don’t say anything, if you arc not surc. 5. Tell her that
she should come at 10 o’clock, pleasc. 6. He told me that there were too
many mistakes in my paper. 7. They talked all the evening, but I didn’t
take part in their conversation. 8. You were talking to Dr. N when I met
you, what did you tcll him?

Ex. 2. Translate the sentences into English.

1. Haw npenoaasarenb 4acTo FOBOPHT, YTO Mbl Mano YuTacM. 2. On
FOBOPHT HaM, YTO HaZO YHTATh HOBBIC XypHaNLL. 3. CKaXHTC, MOYCMY BbI
He npruwti BYcpa? 4. Ot roBOpILUTH O MCTOAC H3MCPCHHIT, KOTAa s NOAO-
med. 5. loBopiTe rpoMyc, noxanyiicra. 6. Ou He Mo6HT roBOpHTL 0 CBO-
nx mnanax. 7. Ha xakom siocrpantom ssuike Bul rosophre? 8. Craxmre
MHC, KOTaa 3akoH4HTE. 9. OH FrOBOPHT, YTO 3TOT MaTCPHAJI OYCHB TPYACH.
10. Ona cka3ana, YTo CCrogHs HC rOTOBa OTBCYaTh.

Ex. 3. Make up short dialogues according to the modcl.

Model: — A statemens.
— A question.
— A statement.

Example: | — / haven prepared my homework today.
— Haven? you traslated the text?
— I've only looked it through.

Ex. 4. Give dctailed answers to the following questions:

1. What clectrons take part in forming bonds between atoms? 2. What
kind of bonding is called a covalent bond? 3. What is the rclationship
between the activity of the molecule and its structurc? 4. What do modem
chemists think about the phenomenon of covalence?

Ex. 5. Discuss the following topics:

1. The Structure of Covalent Compounds.
2. The Kinds of Bonds Between the Atoms.
3. An Example of a Covalent Compound.

WHAT IS IT?

A way of holding componcnt atoms together in a single molcculc
charactcrized by the sharing of electrons.
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\ Lesson 21

; TPAMMATHKA: [Npiactunii oGopot B dynkunn aononucuns.

Section 1

Ex. 1. Practise your pronunciation.

a) require [r1’kwaia), completion [kam’pli:fan), extremely [1ks tri:zmli],
neutralization [,nju:tralai’zeifan), presumably [pri'zju:mabl), hydroxide
[har’droksaid), collision [ka'lizon), precipitate (1) [pri'sipitat], precipitate
[pn’sipiteit) (v), appreciable [2°pri:[obl], circumstance [ ‘s3:komstans), irradiation
(1.rerdi’c1fon], ultraviolet [, altra"vaiahit], neutron [ "nju:tron)

b) the'rate_of a_rc\action, for its,com™pletion, the ‘number of,
col\disions, there_is'little delay, it_is, 'not unusual, with ;" visible\light

¢) On the ‘other/hand, |i"onic oxi“dation-re"duction re”actions | are ‘sometimes
‘very \slow.

Ex. 2. Pay attention to the structure of the following words, translate
them into Russian:

a) ultraviolet, ultramodern, ultrashort, ultrasound, ultrasonic

b) twofold, threcfold, fourfold, tenfold, manifold

¢) ferric — ferrous, nitric — nitrous, sulphuric — sulphurous,
stannic — stannous '

(- Ex. 3. Define the meanings of the word ofhier in the following sentences:

1. Chemists and other scicntists usc the word “theory” in two different
senses. 2. The first mecaning is “a hypothcsis that has been verified”; the
other meaning is “a systematic body of knowledge”. 3. On the basis of the
experimental results of Priestley, Scheelc, and others, as well as some very
finc experimental work of his own, Lavoisicr established a new concept of
combustion. 4. There are morc compounds of hydrogen known than of any
other clement. 5. Other conditions being cqual, the conclusion was made
thatit procecds faster. 6. The silver-grey coating on its surface is characteristic
of sclenium, another variety of the element is red. 7. There are some reactions
which procecd very quickly, on the other hand, there are other reactions
which are extremely slow under the same conditions. 8. It is not casy for
them to work together because they don’t like each other. 9. The results that
were obtained in this cxperiment are not reliable, that implics that we should
try some other approach than we have just cmployed.

Ex. 4. Find the predicate, the subject and the object in the following
sentences:

1. We could observe the solution changing colour with time. 2. Some
catalysts accelcratc reactions, others make them procced slower. 3. It was
interesting to watch Dr. N demonstrating his cxperiments.
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Text 21 A
Factors Influencing the Rate of Reactions

Every chemical reaction requircs some time for its completion, but
some rcactions arc very fast and some arc very slow. Reactions between
ions in solution without change in oxidation statc arc usually extremely
fast. An cxamplc is the neutralization of an acid by a base, which proceeds
as fast as the solutions can be mixed. Presumably nearly cvery time a
hydronium ion collides with a hydroxide ion rcaction occurs, and the
number of collisions is very great, so that there is little delay in the reaction.
The formulation of a precipitate, such as that of silver chloridc when a
solution containing silver ion is mixcd with a solution containing chloride
ion, may rcquirc a fcw scconds, to permit the ions to diffusc together to
form the crystalline grains of the precipitate:

Ag'(aq) + Cl(aq) = AgCl(c).

On the other hand, ionic oxidation-reduction rcactions arc somctimes
very slow. An cxample is the oxidation of a stannous ion by a ferric ion:

2Fc?* + Sn** — 2Fc¢* + Sn*.

This rcaction docs not occur cvery time a stannous ion collides with onc
or two ferric ions. In order for a reaction to take place, the collision must be
of such a naturc that clectrons can be transferred from onc ion to another,
and collisions that pcrmit this clectron transfer to occur may be rare.

An cxamplc of a reaction that is extremcly slow at room tempcrature
is that between hydrogen and oxygen:

ZH; + O; - 2“20

A mixture of hydrogen and oxygen can be kept for years but we can
observe no appreciable reaction taking place.

That is why it is not unusual to hear chemists speaking about the factors
that dcterminc the rate of a reaction. These are manifold. The rate depends
not only upon thc composition of the reacting substances, but also upon
their physical form, the intimacy of their mixture, the temperature and
pressure, the concentrations of the reactants, special physical circumstances
such as irradiation with visiblc light, ultraviolet light, X-rays, ncutrons, or
other waves or particles, and the presence of other substances that affcct
the reaction but are not changed by it.

Words and Word-Combinations to Be Memorized

affect, appreciable, collide, collision, concentration, ferric, a few, on the other
hand, influence, ion, ionic, neutralization, in order for, permit, proceed, reduction,
take place, that is why, transfer, ultraviolet, unusual, visible, wave, X-ray
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Ex. 5. Give the Russian equivalents for the following:

require time for, oxidation statc, be extremely fast, ncarly cvery time,
collide with, form the precipitate, oxidation-reduction reactions, in order
for a rcaction to take place, transfer clectrons, observe a reaction, the
intimacy of mixturc, irradiation with light, ultraviolet light, affect the
rcaction, hydronium ion

Ex. 6. Give the English equivalents for the following:

BJIHATH HA CKOPOCTb PCaKLi, 6C3 H3MCHCHISA OKHCIHTCABLHOIO CO-
CTOAHNA, HCIITPANN3AUNA KHCIOTB! OCHOBAHICM, CMCUIHBATH PACTBOPHI,
YN0 CTONKHOBCHII, TAK YTO, TaKoii Kak, XJopna cepeGpa, HECKONLKO
CCKYHAR, € ApYroii CTOPOHLI, CTANKHBATLCA 1A TOTO YTOOLI, Mpi KOMHAT-
HO#l TCMNICPaType, cMcch BOXOPOAA i KHCOPOAa, HabnioaaTs, BOT novc-
MY, 3aBHCCTB OT, BHIHMBbIii CBCT, PCHTTCHOBCKHC NyYH

Ex. 7. Fill in the blanks with prepositions where necessary.

1. One can give ... an cxample ... a reaction which may require ... a
few scconds ... its completion. 2. ... the other hand, oxidation-rcduction
rcactions arc somctimes very slow. 3. An example ... a reaction that is
extremely slow ... room temperature is that ... hydrogen and oxygen. 4. It
is quitc usual to hcar chemists speaking ... the factors that influence ...
the rate ... a-rcaction. 5. The rcaction ratc depends ... many factors.
6. Somctimes the presence ... other substances affects ... the reaction.
7. Every reaction takes different time ... its complction.

Ex. 8. Translate the sentences into Russian, paying attention to different
functions of the word order.

1. St. Petersburg University was awarded the Order of Lenin in
1944 and the Order of the Red Banner of Labour in 1969. 2. In arranging
his idcas for the book Principles of Chemistry Mcndcleyev felt the
nced to bring to inorganic chemistry the same degree of order that was
being achicved in organic chemistry. 3. We were ordered to start the
work immecdiatcly. 4. In order for a rcaction to take place, the collision
between the ions must result in the transfer of clectrons from onc ion
to another. 5. In order that the reaction might occur, the reactants should
be heated. 6. We must measure all the parameters in order to summarize
them in a table. 7. Crystalline compounds have their atoms arranged in
a ccrtain order.

Ex. 9. Translate the sentences into Russian.

1. The door was open and we could hear Prof. N giving his lecture.

2. Coming up to him for the sccond time I found his experiment finished.
3. We saw the powdcr.darkcning when it was exposcd to light. 4. We shall
have our papers checked and then we shall be permitted to do the
cxperimental part. 5. We all heard her saying so.‘6§lc may trcat the
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clcctrons in the shared clectron pair as belonging to both atoms. 7. We
usually think of a substancc as being in a certain physical state. 8. Solutions
arc often thought of as being liquids. 9. They watched the sugar crystals
disappcaring in water. 10. Lavoisicr considered oxygen as being a
constituent of all acids. 11. After Dalton wc find the atomic thcory
devcloped rather than rejected. 12. The incrtness of the noble gascs is
accounted for by the fact that they have all their shells completely filled.
13. We had our laboratory cquipped by the beginning of a new academic
ycar. 14. We saw the solution tuming bluc as the rcaction procceded.
15. They obscrved the tempcrature slowly rising.

Ex. 10. Translate the sentences into English.

1. Bce XHMHYCCKHC PCaKUMH TIPOHCXORAT C Passin4Hoii CKOPOCTBIO.
2. CropoCTb pcaKiiss 3aBHCHT OT COCTaBa PCaripylolx BCUICCTB i yc-
aoBuii pcakuii. 3. CymecTByer MHOKCCTBO (PaKTOPOB, KOTOPhIC OKa3bl-
BAIOT BISIAHNC Ma peakunto. 4. Cpean HHX NPCKAC BCCro CACAYET Ha-
3BaTh TCMICPATYpPY, KOHUCHTPALIIO, HAMHYHC KaTIH3ATOPOB it APYTHC.
5. C TOYKH 3PCHHA MOJICKYAPHOIT KHHCTHKH JICTKO OOBACHUTL BIHAHNC
Temneparyphl. 6. Hilorna ckopocts peakumi B 3HaYHTCALHOIE CTCNCHK
3aBHCHT OT NMPHCYTCTBHA KAaTaNH3aTOPA.

Ex. 11. Answer the following questions:

1. What reactions procced fast? 2. What rcactions arc usually slow?
3. In what way is silver chloride formed? 4. What cxamplc of oxidation-
reduction reaction can you give? 5. What factors influence the reaction
ratc? 6. In what way can onc classify thesc factors?

Section 11

Vnp. 1. Hazositre 3nadenus c1eaylounx sTepHaioNaIbIBIX C10B:

catalyst, speed, specific, action, laboratory, industry, biological, systcm,
manufacturc, margarinc, rcgulate, cnzyme, majority, practically,
phcnomenon, material, catalysis, clementary, regencrate

Ynp. 2. OnpeaeasiTe 3HAMCHNN BLUTETSHNLIX C/I0B 110 KONTERCTY.

1. Among the factors that alter the rate of a chemical reaction arc
tcmperature, concentration, ctc. 2. Sometimes, when the work is especially
difficult, we ask for aid. 3. A particular property of a catalyst is that it is
not consumed in the rcaction. 4. When a compound has some quantity of
a foreign substancc, it cannot be considered pure.

Cnosa K TeKeTy:

digestion — nepepapsame (nunyu); augment — ypeanunsars; provide —
obecnewnsars
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Text21 B
IIpouTtitTe TEKET npo cebn (KOMTPOILIOE BpeMs uTeHna — 2,5 MUnyTo).

A Catalyst

A catalyst is a substance that alters the speed of a chemical reaction
without itsclf undergoing any chcmical change, usually only a small
quantity of it is required.

Catalysts arc usually specific in action; thus, a catalyst for onc reaction
is morc often than not uscless for any other reaction. They are extremely -
important substances not only in the laboratory but also in chcmical industry
and in biological systems. Thus, the manufacture of sulphuric acid, ammonia
and margarine involves the application of catalysts, the most of the chemical
rcactions that occur in our bodics arc regulated by these substances. In
biological systcms substances called enzymes function as catalysts, c. g.,
specific cnzymes are uscd to aid the digestion of food in the stomach.

Chcmists have discovered the great majority of reactions that procced
without catalysts. But there arc almost innumecrable other reactions that
cannot be practically cffectcd without a catalyst.

The phenomenon in which arelatively small amount of a foreign material,
called a catalyst, augments the ratc of a chcmical reaction is called catalysis.

A catalyst provides the possibility of new elementary processes taking
place, but it is not consumed during the rcaction. If we cannot have it
regencrated, there is no catalysis.

Vnp. 3. Mepenaiite ocuoBuoe concpaantie TEKCTa B HECKOABLKIX Npel-
NowEeHHRX.

¥np. 4. CocTasbTe naan TeKcTa.

Yap. 5. IIpouTiTe NPEAIOKCHHA It CRAKNTE, COOTBCTCTBYIOT AN ONK
coaep:xanmo Texcra. Ecan ner, sicnpasute ux.

1. A catalyst is a substancc that changes the ratc of a chemical rcaction.
2. A catalyst undergoes little changes in the rcaction. 3. Catalysts arc
important both in laboratory and in industry. 4. Enzymes are catalysts for
biological systems. 5. No rcaction can procced without a catalyst.

Ynp. 6. Haiinute b TeKcTe npeanowenits, i NCPCHHCICHBL OTIHYHTEIbL-
HLIC CBONCTBA KATANH3A KAK ABJIENNS, Il NepeseanTe HX Ha PYCCKNRii AILIK.

Section I11

Ex. 1. Respond to the following statements. Use the expressions: quite so;
I'm of the same opinion; really; it is not quite so; you are absolutely wrong.

1. It is sometimes difficult to makc the rcaction procecd faster.
2. There is a tremendous number of factors affccting the rcaction.
3. Catalysts arc important only in chcmical industry. 4. I hear your
supcrvisor has been awarded the State prize for his work. 5. They say
you ncver attend lectures in history. 6. Borodin was not only a chemist
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but an outstanding Russian composcr as well. 7. Prof. N has bcen
appointed head of your laboratory, hasn’t he?

Ex. 2. Translate the sentences into English.

1. ToBopar, BL! yikc Ha Bropom Kypce? — Hc coBcem Tak, s cuue Ha
ncpsoM. 2. Haw nckrop — 3amcuareabhulit yychslii. — JciictBiTenbHo.
3. Karanu3arop BAHACT Ha PCAKLNIO, HO i CaM I3mcHACTcA. — Bt abeo-
NIOTHO HCMPABLI, B KOHLC PCAKLIH KATANMH3ATOP AGLKCH BOCCTAHAKIHBATLCS
8 ncpeotayansioM suac. 4. Karanusaropul MoryT yyactsoats i B 61os10-
riricckux npoucccax. — Coepuictno septo. 5. Karamusarops: 6once Baxk-
HbLI B IPOMBLILNICHHOCTH, YeM B naboparopui. — S Toro e MHCHHA.

Ex. 3. Make up short dialogues according to the model.

Model: — A statement.
— A question.
— An answer.
— A statement.

Example: | — My supervisor has published a new article.
— What is the subject of his investigation?
— lon-selective electrodes.

— It’s a very promising field.

Ex. 4. Give detailed answers to the following questions:

1. What is the rate of a recaction? 2. What chemical factors affeet the
coursc of a rcaction? 3. What physical factors influence the speed of a
reaction? 4. What is catalysis? 5. In what way docs the presence of a catalyst
affect the rcaction rate?

Ex. 5. Discuss the following topics:

1. Some Examplcs of Slow and Fast Reactions.
2. Factors Influcncing the Rate of Reactions.
3. Catalysis.

WHAT IS IT?

A substancc which can incrcasc the rate of a chemical reaction without
itsclf undergoing permancent chemical change. -

Lesson 22

FPAMMATHKA: Fepynauii i repynananshlii 060pot B yHKIWH JONOAHEHNA.

Section 1
Ex. 1. Practise your pronunciation.

a) determine {di"t3:min}, prevail [pri’veil], consequently [‘konsikwanth),
identify [ai’dentifat), inasmuch [,1n0z°matf], measurement [‘'mc3omant], height
[(hait], mercury ["'m3:kjur], barometer {bo romita]
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b) the,,‘naturc_of the\liquid, itself, in_the_sameN\way, it is,, quitc,,‘true,to
\say, the,"boiling,, temperaturc_of “\water, a'nother,, unit _of \.pressure

¢) An ‘increase in the atmo’spheric /pressure | “‘causes a ‘rise in the “boiling
‘point of a\liquid.

Ex. 2. Pay attention to the structure of the following words. Translate
them into Russian.

a) subatomic, subdivide, subdivision, subgroup, subnormal,
substandard

b) decomposc, decrease, decentralize, decolourize, deduction,
dcformation, degradation, dehydration, demagnetize, decoxidize, destruction

c) cnable, cnlarge, enclosc, enforce, enlighten, enrich

Ex. 3. Define the meanings of the word cause in the following sentences:

1. An increasc in the atmosperic pressure caused a risc in the boiling
point of a liquid. 2. There is no cause to consider these data not reliable.
3. It was nccessary to undcerstand what caused the explosion. 4. In-
vestigation of peptides is a noble cause because it may be of great scrvice
in medicine. S. The decrease of the temperature caused the recaction to
proceed slower. 6. The circumstances caused him to stop his experiments.

) Ex. 4. Find the predicate, the subject and the object in the following
sentences:

1. A decrcasc in the atmospheric pressure results in a lowering of a
boiling point. 2. A Swedish astronomer A. Celsius is widcly known for his
having introduced a tempcrature scale. 3. Sclenium is an interesting
substancc and well worth studying. 4. Sclenium and sulphur resemblc cach
other in having analogous chcmical propertics.

Text 22 A
Factors Affecting the Boiling Point

The tempcerature at which a liquid boils, is dependent not only upon
the nature of the liquid itsclf, but also upon the pressure prevailing at the
time the boiling point is dctermined. An increase in the atmospheric
pressure causcs a risc in the boiling point of a liquid; a decrease results in
a lowering of the boiling point.

Each individual substancc capablc of cxisting in the liquid statc has
its own definitc boiling point. Conscquently, this property is uscd for
identifying or charactenizing a substance in the same way that density and
other physical propertics are employed.

Inasmuch as the boiling point of a substance is affected by changes in
pressure, it has been found necessary to sct up a standard pressure at
which all boiling points can be compared. A pressurc of 760 mm Hg has
been selected as the standard. Thus, if the boiling point of water is given
as 100° C, thc mecasurcment is understood to have been made at a pressure
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of 760 mm Hg. Nevertheless, it is quite truc to say that the boiling
tempcraturc of watcr is 70°C at a pressurc of 233.8 mm Hg; it is also
correct to say that carbon tetrachloride boils at a temperature of 70°C, but
in this casc the pressurce is 620 mm Hg. Boiling tempcerature should not
therefore be used for distinguishing onc substance from another unless
the valucs uscd have been determined at the same pressure. Unless
otherwisc stated®, a boiling point valuc is understood to be the temperature
at which a substance boils under a pressurc of 760 mm Hg.

Onc atmosphere (standard atmospheric pressure) is cqual to 101,325
kNm=. It is not an approved SI (Intemnational System) unit of pressure,
but it is cspecially important in chemistry because many propertics of
substances have been measured and recorded at 1-atm pressure. An
approved SI unit of pressure is the pascal (1 Pa=1 H/m?).

Another unit of pressure that has been much used in the past is the
torr, which is the height in millimetres of a column of mercury that balances
the pressure. The symbol mmHg is somctimes used for torr. The name of
the unit is taken from the name of the Italian physicist Evangclista Torricelli
(1609-1647), known for having invented the mercury barometer. Onc
atmosphere is cqual to 760 torr.

Words and Word-Combinations to Be Memorized

approve, balance, boiling point, capable, consequently, decrease, be
dependent upon, employ, height, invent, lower, otherwise, record, select, set
up, therefore, at the time, unless

Ex. 5. Give the Russian equivalents for the following:

be dependent on (upon), determinc the boiling point, cxist in the liquid
statc, conscquently, in the same way, be affected by, sct up, nevertheless,
distinguish onc substance from another, unicss, be cqual to, unit of pressure,
be recorded at 1-atm pressure, invent a barometer

Ex. 6. Give the English equivalents for the following:

BO3AciiCTBOBATHL Ha, NPHPOAA CAMOIT XKHAKOCTH, BLI3BATh NNOBLILICHIC
TOYKH KHIICHHS, IPHBOAKHTD K, KAXJ0C OTACABHOE BCIIECTBO, HMCTh CBOIO
CoGCTBCHIYIO TOHKY KHIICHIA, CDABHHBATD, BLIOPATH B KaCCTBC CTaHAAp-
Ta, BLINONHHTL H3MCPCHHA, COBCPIMCHHO CTPaBCUIHBO, aTMoCdcpHoe
ZABACHHC, HTANTLAHCKHIT (MINK, PTYTHLIT 6apoMeTp

Ex. 7. Fill in the blanks with prepositions where necessary.

1. The boiling point ... a liquid is dependent ... the nature of the liquid
itsclf and the pressure. 2. A change ... the atmospheric pressure results ...
a changing ... the boiling point. 3. There was a need ... set ... a standard

* unless otherwise stated — ccmt He orosopeHé ocobo
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pressurc. 4. Usually measurements are made ... 1-atm pressure. S. Standard
pressurc is taken to be ... a pressure ... 760 mm. 6. Boiling points should
be used ... distinguishing onc substancc ... another only ... the same
pressurc. 7. Another unit ... pressure is the torr. 8. Onc atmosphere is
cqual ... 760 mm.

Ex. 8. Translate the sentences into Russian, paying attention to the
constructions to do and to have something done.

1. The student translated an English articlc. 2. The student had an
English article translated. 3. The student had translated an English article
yesterday by 5 o’clock. 4. She sent the letter to her mother. 5. She had her
letter sent two days ago. 6. She typed the paper. 7. She had the paper typed
for her. 8. Each chemical clement has been given its own name. 9. Each
chcmical clement has its own name given to it. 10. Each chemical element
has its own name.

Ex. 9. Translate the scntences into Russian.

1. He likes reading. 2. He avoids making complex calculations. 3. There
is no need doing it at once. 4. The teacher suggested going on an excursion.
5. Don’t usc this apparatus, it wants repairing. 6. Excuse my bcing late.
7. Now I am very carcful in the laboratory, 1 can’t forget my having burnt
my left hand with an acid. 8. They were sorry for having missed the last
lecture. 9. The student denied the laboratory assistant having helped him
with the experiment. 10. I don’t mind my sister’s taking my notes. 11. Under
ordinary conditions thc precipitate may fail to begin forming. 12, It is
necessary to practise identifying the constitucnt clements of a sample. 13. The
fundamental chemical laws are worth studying. 14. The conference is going
to be very interesting, we cannot help going there. 15. Mendcleyev's wide
interests in various sciences did not prevent him from taking part in social
life. 16. Alkali mctals are capable of reacting with a number of the non-
metals, forming binary products, c. g., chlorides, bromidcs, ctc. 17. Before
working in the laboratory, students must lcarn what measures should be
taken against being poisoned by chemicals. 18. Everybody knows of
D. 1. Mendeleyev’s having organized the Chamber of Weights and Measures
in Russia. 19. Alchemists succeeded in both preparing a number of new
clements and inventing uscful picces of apparatus. 20. S. V. Lebedev
Succeeded in making the first synthetic rubber in the world.

Ex. 10. Translate the sentences into English.

1. Ectb Hco6xoaHMOCTh 3HATL ()aKTOPbI, KOTOPHIC OKA3bIBAIOT BIHA-
HHC Ha TOYKY KHINCHItA BCUICCTBA. 2. [1aBHbIMI M3 TaKHX (aKTOPOB BIIA-
10TCA: MPHPOZAA CAMOTO BELICCTBA, TCMICpaTypa i fannicuiie. 3. Flosuie-
HHC atMOcCPHOro AaBICHHA, KaK H3BCCTHO, MPHBOAHT K MOBLILICHHIO
TOYKIf KHITCHHSA XHAKOCTH. 4. JIns nmonyuyCHHA CPaBHHMLIX PE3y/LTaToB
CACAYCT MPOBOMMTL H3MCPCHHA NPH OAHHAKOBOM AaBiacHin. 5. lanncHiic
B 760 MM pTyTHOrO CTON0a NPHHATO KaK CTalAapTHOE AaBicHiC B 1 ar-

151



mocdepy. 6. Jpyroit cannLcii A3BACHHA, KOTOPOii 4aCTO NOABL3OBAIHCE
B NPOUUIOM, 3 HHOTAA NONL3YIOTCA W ceifyac, ssusctcs Topp. 7. 1 Topp
paBeH /3o arMocdrephl, Ha3BaHsE NPOHCXOAUT OT HMCHH MTUILAHCKONO
¢du3nka 3. Toppuucnnn.

Ex. 11. Answer the following questions:

1. What factors is the boiling point of a liquid dependent on? 2. How
docs the atmospheric pressurc affect the boiling point? 3. What was the
nccd of sctting up a standard pressurc? 4. What pressure was sclected as
a standard? 5. In what way can the boiling point be used in comparing
the substances? 6. What do we mcan if the pressure is not pointed out in

the description of an experiment? 7. What other units of pressure do you
know?

Section 11

¥np. 1. HazeBitTe 3nayelin cacayoiinx HHTEPHAUNOHAALHLIX C10B:

scalc, object, contact, thcrmal, cnergy, ordinarily, thermometer,
astronomy, philosopher, alcohol, normal, human, calibratec, convert,
absolute, cngincer

Ynp. 2. OnpeaeanTe 3ua4CHNR BLACTEHNLIX CI0B 110 KOHTEKCTY.

1. He had lived in Leningrad before 1990 and then settled in Moscow.
2. It’s rather warm today, what tempcrature is it? — 16 degrees. 3. The
analysis is casicr to make by means of a microscopc. 4. We have devised a
perfcct plan of doing the work.

CnoBa Kk TeKcTy:

quality — kauccrso; tube — Tpy6xa; centigrade scale — crorpazycnas
wkana; Swedish — wscackuii; choice — suGop; perhaps — so3moxno; fever —
Kap, aixopanka; saturate — HacHILNATD

Text22 B

IIpouTitTe Texer npo ce6a (RouTpoILIce BpeMR yTennus — 4,5 MunyTh).
Temperature Scales

If two objccts arc placed in contact with onc another, thermal encrgy
may flow from onc objcct to the other onc. Temperature is the quality that
dctermincs the direction in which thermal cnergy flows — it flows from
the object at higher temperature to the object at lower temperature.

Temperatures are ordinarily measured by mcans of a thermomecter,
such as the ordinary mercury thermomcter, consisting of a quantity of
mercury in a glass tube. The temperature scalc uscd by scicntists is the
centigrade or Celsius scale; it was introduced by Anders Celsius (1701-
1744), a Swedish profcssor of astronomy, in 1742. On this scale the
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™ temperaturc of freczing water saturated with air is 0°C and the temperature
of boiling water is 100°C at 1-atm pressure.

On the Fahrenheit scale, used in cveryday life in English-speaking
countrics, the freezing point of watcr is 32°F and the boiling point of water
is 212°F. On this scale the frcezing point and the boiling point differ by
180°, rather than 100° of the centigrade scale. The Fahrenheit scale was
devised by Gabricl Fahrenheit (1686-1736), a natural philosopher who
was bomn in Danzig and scttled in Holland. He invented the mercury
thermomcter in 1714; before then, alcohol had been used as the liquid in
thermometers. As the zcro point on his scale he took the lowest temperature
he could obtain, produced by mixing cqual quantitics of snow and
ammonium chloride. His choicc of 212° for the boiling point of water was
made in order that the temperature of his body should be 100°F. The normal
temperaturc of the human body is 98.6°F; perhaps Fahrenheit had a slight
fever while he was calibrating his thermometer.

To convert tempcratures from onc scale to another, you nced only
remember that the Fahrenheit degree is '%%,50 or %5 of the centigradce degrec,
and that 0°C is thc same tempcrature as 32°F.

Another absolutc scale, the Rankine scale, is sometimes used in
engincering work in the English-speaking countrics. It uscs the Fahrenheit
degree, and has 0°R as the absolute zero.

¥np. 3. llepenaiiTe ocnoBnoe coaepAanite TEKCTa B HeCKOILKHX npea-
JOMRCHIIRX.

Ynp. 4. CocTaBLTe ni1an Texcra.

o Ynp. 5. TIpouTiTe NPCATOACHHUS 3t CRRAXNTE, COOTBETCTBYIOT it ONM
coacpxamno Terxcra. Ecan uer, ncnpassTe ux.

1. Temperature detcrmincs the direction in which thermal energy flows
when the two objects arce in contact. 2. Thermal encrgy flows from the
hotter objcct to the colder one. 3. Temperature is measurcd by means of
thermometers using different temperature scales. 4. The inventor of the
Fahrenheit scale was German. 5. Fahrenheit deviscd alcohol thermometer.
6. Only the Fahrenheit scalc is used in the English-specaking countrics.
7. The temperature of the boiling water is 100 degrees centigradc. 8. The
inventor of the centigrade scalc was an outstanding physicist.

Ynp. 6. Haiiaire B TeKcTe 18 nepeseante na pycckuii s3Ik npeaioxe-
HiSl B KOTOPLIX AA10 ONKCANKHE TONO, KAK NMEPEBECTH 3uavenie TeMnepary-
Pbi ¢ 0A110i} HIKALI HA APYTYVIO.

Section II1

Ex. 1. Respond to the following using the verbs to listen and to hear:

1. 1 didn’t hear what he said, did you? 2. What kind of music do you
like to listen to? 3. It scems to me that somebody is calling me, do you
hear? 4.1 don’t like to listen to the radio and what about you? 5. The teacher
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is spcaking so quictly, I can hardly hear him. 6. Usually, small children like
to listen to fairytalcs before going to bed and what about your sister? 7. The
bell is ringing, the lesson is over, but the tcacher scems not to hear.

Ex. 2. Translate the sentences into English.

1. Kaxercsa, Tencdon 3sonut, sul caninre? 2. ITo-moceMmy, uro-To
ynano, Bul cabiani? 3. Moii 6par MoxcT ueablii Beucp ClIyluaTs Kaaccu-
4CCKYI0 MY3HIKY, a 2 mo6mio caywars okas. 4. 30CCb O4CHb LIYMHO, 5
NOYTH HIYCrO He cabiy. 5. JICKuHA QOBOMLHO HHTCPCCHAA, A CC MOYTH
HHKTO HC cnaywact. 6. On caywacr HoBbic 3amicH. Kaxercsa, oHit cMy
Hpassarca. 7. He cnywaiire cro, on cam ie 3uacet, 4To rosopHT. 8. S cani-
IIaJ1, Halll pyKOBOIMTCIIb YKE Npiexan u3 Mocksel.

Ex. 3. Make up short dialogues according to the model.

Model: — A statement.
— A statement.
— A question.
— An answer.

Example: | — I hear some students are engaged in scicntific work.

— And as far as 1 know, almost every undergraduate does a more
or less scrious research.

— Who helps them?

— Their supervisor.

Ex. 4. Give dctailed answers to the following questions:

1. What is tempcraturc? 2. In what way can the boiling point of a
liquid be determined? 3. What arc the factors that affect the boiling point?
4. What units of pressure are used in chemistry? 5. What temperature
scales do you know?

Ex. 5. Discuss the following topics:

1. The Boiling Point as a Physical Factor.
2. Means of Mcasuring Pressurc.
3. Temperature Scales.

WHATIS IT?
An instrument for measuring the pressure of the atmosphere.

Lesson 23

FPAMMATHKA: INpuaarounoe npewtoxetne B hyHKIUI JOMOMHCHHA.

Section I

Ex. 1. Practise your pronunciation.

a) measure {‘'me393), centigrade [‘sentigreid], advance [od‘va:ns), usage
{‘ju:zrd3), bureau [ ‘bjuarav), adopt [>°dopt], committee (ko 'mut1], law [12:], govern
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[‘gavan), decision [di’s132n], analogous [o'nxlogas), previously [‘pri:viash],
ambiguous [xm bigjuas), thoroughly [ ‘Oarah], tonguc [tap), draft [dra:ft]

b) for_the ‘scale_of “\temperature, in _ad vance_of_the™conference, o’fficial
\language, the_pro“posed\text, in_ English,, ‘speakingcountrics, it_might_be
“vargued

¢) It might be re/ marked | that/"Celsius | was a’nalogous to the ‘names
/Kelvin, | /'Fahrenheit, | /Reaumur | and \Rankine | “used for “other “temperature
“uscales.

Ex. 2. Pay attention to the structure of the following words. Translate
them into Russian.

a) international, interact, intcrchange, intcrrelation, intervicw,
intermediate

b) transform, transformation, translation, translocation, transmission,
transport, transuranijum, transvaluc .

c) supcrcool, supcrheat, superman, supcrnatural, supcrsaturate,
supervision, supcrconductivity

Ex. 3. Define the meanings of the word appear in the folloﬁing sentences:

1. When the atomic hypothcsis appeared, there was no direct cvidence
of the cxistence of atoms. 2. Oxygen was first obtained by heating various
compounds of it, particularly mcrcuric oxidc, and the first account of the
work appeared in 1774. 3. It appears that about onc-fifth of the air by
volume is oxygen. 4. She appeared frightened when the door suddenly
opencd and somebody came in. 5. In the intcrest of uniformity the usc of
p “Celsius” appeared desirable. 6. The electrons and the nucleus occupy
only a small portion of thc whole space of the atom, therefore, it appears
to be composcd largely of cmpty spacc. 7. It appears that many rcactions
with oxygen liberatc heat and light. 8. He appears to be able to do it himsclf.

Ex. 4. Find the predicate, the subject and the object in the following
sentences:

1. It was known that Celsius had previously been used in some
countrics. 2. It is quite correct to say that carbon tetrachloride boils at a
tempcrature of 70°, if the pressure is 620 mm Hg. 3. It is necessary that
you should know how to convert tempcrature from one scale to another.

Text 23 A
Celsius versus Centigrade

The Ninth Genceral Confcrence on Weights and Mcasures, held in
October, 1948, adopted the name “Celsius” for the scale of temperature
which had morc commonly been called “centigrade”. This action, which
had not becn proposcd in advance of the Conference, arosc from a question
regarding preferred usage in French, the sole official language of the
Confcrence. The decision might be considered as applying strictly only to
that language. In the interest of cventual uniformity of practicc the usc of
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“Celsius™ appcarcd desirable, but it was not practicable to impose this
term on those who preferred “centigrade”.

In preparation for the General Conference the National Burcau of
Standard submitted a revised text defining the International Temperature
Scale to supersede that adopted in 1927. The proposcd text was drafted in
English and, in accordancc with common English practice as well as the
official French text adopted in 1927, it used the name “centigrade™. This
namec was carricd over into the French translation prepared for consideraton
by the Advisory Committce on Thermometry in May, 1948. However, in
the printed report of that mecting, the term “centigrade” had, in most cases,
been changed to “centesimal”, the term that was used in the French law
governing weights and mcasurements. When it was asked to choosc
between the two, the International Committee on Weights and the General
Conference votced to substitute “Celsius”.

With regard to the merits of the decision it might be remarked that
Celsius (abbreviated C) was analogous to the names Kelvin, Fahrenheit,
Reaumur, and Rankine, used for other temperature scales, that it had
previously been uscd considerably in some countrics, and occasionally in
Amcrica. It might also be argucd that “‘centigrade” was logically ambiguous,
sincc the absolutc Kelvin scale, as well as the centigrade scale has
100 degrees between the icc point and the boiling point of water. On the
other hand, the name “centigrade” was thoroughly cstablished in English-
spcaking countrics, the nced for choosing between that name and
“centesimal” arosc only in French, and the decision on a term in the official
French language of the Conference might not be considered as controlling
the terms to be used in translating into other tongucs.

Words and Word-Combinations to Be Memorized

absolute, adopt, advance, analogue, it appcars, carry, conference, control,
decision, degree, desirable, occasionally, practice, prefer, report, substitute, term,
thoroughly, translation

Ex. 5. Give the Russian equivalents for the following:

hold a conference, adopt the name, propose an action, uniformity of
practice, be practicable, prepare for consideration, advisory committee,
with regard to, remark, occasionally, on the other hand, thoroughly, in the
English-spcaking countrics, the nced for, translate into, usc the term,
previously, in accordance with

Ex. 6. Give the English cquivalents for the following:

koH(CpCHLKA NO BOIPOCAM MCP M BCCOB, NIPOBCCTH KOH(CpeHLIIO,
WKaNa TCMACPaTyp, opHUHANLHbI A3LIK KOHGCPCHUMH, B HHTCPCCAX
Ycro-i., NPCANOYHTATL, MCHKAYHAPOAHAA WIKANA TCMACPATyp, 0ObIuHAA
NPAKTHKA, NOATOTOBUTH NICPCBOJ, HATICYATAHHLIIT OTUCT, B GONBILNHCTBC
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C/Iy4acB, NOAb3OBATLCA TCPMIHOM, B HCKOTOPLIX CTpaHax, Hcobxoamu-
MOCTb BbibOpa

Ex. 7. Fill in the blanks with prepositions wherc necessary.

1. The Ninth General Conference ... Weights and Mcasures was held
... October, 1948. 2. The confcrence adopted ... the name “Celsius” ...
the scalc ... temperature. 3. ... the interest ... uniformity ... practice the
usc ... “Celsius” appearced desirable. 4. Celsius was analogous ... the names
... Kelvin, Fahrenheit and others. 5. The name “centigradc” was thoroughly
cstablished ... English-spcaking countrics. 6. The absolute Kelvin scale
and the centigrade scalc have 100 degrees ... the ice point and the boiling
point ... water.

Ex. 8. Translate the scntences into Russian, paying attention to different
functions of the word use.

1. Oxygen is widcly used in industry. 2. Today there is practically no
industry which docs not use the oxy-acctylene process. 3. He is not used
to work with this apparatus, help him, pleasc. 4. Formerly hydrogen used
to be classed with the alkali metals of Group I in the priodic table. 5. They
used a finc balancc in their measurements. 6. Reduction of SiO; with carbon
in an clectric furnace is a commercial method of preparing silicon now in
use. 7. There are two uses of the word “theory”. 8. Use must bc made of
the ability of the substance to ignite spontancously. 9. It is no use making
calculations if the mcasurements were not accurate.

Ex. 9. Translate the sentences into Russian.

1. There is no doubt that chemistry is of great service to medicine.
2. They have just rcad how oxygen was produced. 3. The laboratory
assistant showed us where the chemicals were stored. 4. We don’t know
whether the library is open now. 5. He says he works in the laboratory of
organic chemistry. 6. She told us that she had been present at the seminar
and could show us her notes. 7. Everybody knew that Dr. N had been
working on the subject for a long time before making his report at the
confercnce. 8. He said he would go to Moscow next week. 9. We thought
we should have donc our experiment by that time. 10. She said she would
be working in the library at 3 o’clock. 11. The teacher asked me what |
was doing. 12. I asked her whether she had finished the exercise. 13. Itis
not known how and when glass was first obtained. 14. It is often nccessary
to dctermine if any particular substance is a mixturc or a solution.
15. Every student knows he must be carcful when he works in the
laboratory. 16. Onc can say purc oxygen is a colourless, odourless and
tastcless gas. 17. Every chemist knows that it was in 1869 that
Mendecleyev’s articlc on the periodic system was published. 18. Men-
dcleyev’s law stated that the propertics of clements are periodic functions
of their atomic weights. 19. It is absolutcly nccessary that we should
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know what substanccs we arc going to obtain in a rcaction. 20. Tem-
peraturc docs not depend on how much matter is preseat. 21. It is
nccessary that the temperature should be kept constant. 22. The supervisor
insisted that wc should lcarn the instruction. 23. It is desirable that
Dr. N should spcak at the confcrence. 24. It is csscntial that oxidation
state should be known. 25. Our supervisor proposcd that we should writc
a joint paper. 26. The teachcr advised that the student should consult a
refcrence-book. 27. It was nccessary to prove whether the conclusion
that was madec in the paper was right. 28. It was my collcague who
rccommended that the pressure of the reacting substances should be
increased. 29. Much depends on what the conditions of a rcaction are.
30. Somctimes it is difficult to decide what term should be uscd, because
there is no uniformity in the nomenclature.

Ex. 10. Translate the sentences into English.

1. Ha konudepennt 1948 rona Obu10 NpHHATO HA3BAHMC (IUKaAa
Henscua» ans crorpaaycuoii mwkanst temneparyp. 2. Ilo wkane Lens-
cua Boaa 3amcp3act npit 0°C, kunur npu 100°C. 3. Cneayer orMCTHTD,
4TO 3T0 Ha3BaHKC ObiNO BLIOPAHO MO ANANOrHH C TAKIMI HAIBAHHAMH,
Kak wkana KeabBuua, wkana ®apeurciita i ap. 4. 3o peuickie 6uino
NPHHATO B HHTCPCCAX CAHHOOOPA3HA NPH NPAKTHYCCKOM NPHMCHCHMHM.
5. Tepmit «wixana Lenscuay» Gosece Toucn, Tak kak wkana KeasBina —
9TO TOXC CTOrpalycHas wKana. 6. B aHrnoa3slyHbIX cTpaHax B NOBCCA-
HCBHOIl XH3HH NPOJKOJIKAIOT NONL3OBATLCA wWIKaNoit PapeHreiita.
7. llikana Pcomiopa smeer 80 acnchumii MexKAy ToYKoil 3amcp3anis M
TOYKOH KHITCHHA BOILI.

Ex. 11. Answer the following questions:

1. What problems were discusscd at the conference in 1948? 2. What
name was adopted for the temperature scale devised by Celsius? 3. What
was the reason for choosing a single name for the scalc? 4. Why was the
name “Celsius” considered preferable? 5. What other name for this scalc
do you know? 6. What other tempcerature scalcs do you know? 7. What
temperaturce scalcs arce used in Russia?

Section II

¥np. 1. HazosuTte 3navenus CIeay0unx HETCPHALKOHAILILIX C10B:
modcm, regular, concept, minimum, thermodynamics, cquilibrium,

discuss, gas, thermometer, instrument, accurate, atmosphcre, definition
¥np. 2. OnpeaeanTte 3ua4enHR BLLACACHIBLIX C/10B N0 KOKTERCTY.

1. One can casily obtain spcctrum by means of a spcctroscope. 2. The
glass is filled with water. 3. Microscopce is a common device that is used
when it is nccessary to sce small particles. 4. The purpose of this
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investigation is to determinc the best conditions for the rcaction.
5. Sometimes we usc icc to cool the body.

CnoBa K Tekcry:

devise — npuay»mars; triple — Tpoiinoii; saturate — nacslnars; hence —
CJICA0BATENBLIO; convenience — yaoGcTBo; resistance — cONnpoTHBACHIKCE;
thermocouple — Tcpmonapa

Text23 B

IpouTnTe TeRCT NPO cel3t (KONTPOALHOE BPeMA YTCHHA — 4 MHHYTBI).

The Kelvin Temperature Scale
and Modern Means of Measuring the Temperature

About 200 ycars ago scicntists noticed that a sample of gas that is
coolcd decreascs in volume in a regular way, and they saw that if the
volume were to continue to decrcasc in the same way, it would becomc
zcro at about —273°C. The concept was developed that this temperature
—=273°C (morc accuratcly —273.15°C) is the minimum temperature, the
absolute zero. A ncw tempcerature scale was then devised by Lord Kelvin,
a grecat British physicist (1824-1907). The Kelvin scale is defined in
such a way as to permit the laws of thermodynamics to be expressed ina
simplc form.

The Intcrnational Standard temperature scalc is the Kelvin scale with
ancw dcfinition of the degrec. The absolute zero is taken to be OK and the
triplc point of water is taken to be 273.15K. (The triple point of watcr, the
temperature at which pure liquid water, icc and water vapour arc in
cquilibrium, will be discusscd later.) With this dcfinition of the degrec,
the boiling point of water at onc-atmosphere pressure is 373.15K and the
freczing point of water saturated with air at onc-atmosphcre pressurce is
273.15K. Hence the SI Kelvin temperature is 273.15K greater than the
centigrade temperature.

Gas Thermometer

The cstablishment of the Intenational Temperature Scale has required
that the thermodynamic temperatures of the fixed points be determined
with as much accuracy as possible. For this purpose a device was necded
that measurcs csscntially the themodynamic temperature and does not
depend on any particular thermometric substance. On the other hand, since
it was nceded only for a few highly accurate mcasurements, it did not
nced to have the convenicnce of such instruments as resistance
thermometers, mercury thermometers, and thermocouples. The device that
has filled this nced is the gas thermometer.

Ynp. 3. lepenaiiTe ocnoBioe COACPAANNE TCKCTA B NICCKOILKNX NpCa-
JIOARCHHAX.
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¥Ynp. 4. CocraBuTe naan Tercra.

Yap. 5. [IpouTitTe NpeUIoKkeHiS Il CKARITE, COOTBETCTBYIOT A1t 0Nl
coaepAannio Tekcera. Ecan wet, nenpasuTe ux.

1. Morc than a century ago scicntists noticed the dependence between
the temperature and the volume of a gas. 2. The temperature at which the
volumc of the gas sample would become zero was named the absolute
zero. 3. The scalc according to which the absolute zero is taken to be 0° is
the Intcrnational Standard temperature scale. 4. The triple point of water
is the tempcerature when vapourization begins. S. The temperature by the
Kelvin scalc is the temperature by Celsius scale plus 273.15°. 6. Gas
thermometer is uscd for ordinary measurcments. 7. Gas thermometer is a
convcnicnt instrument. 8. This device is highly accurate.

Ex. 6. HaiianTe B TexReTe onsicanite Toro, Kax y4eHbie npiias K Kon-
uenuny aGconOTHOrO HYAN, NCPEBEANTC ITH NPEANOKCHUN HR pyccKsii
A3LIK.

Section 111

Ex. 1. Respond to the following statements using the expressions: I believe
so; in my (his, her, your, etc.) opinion; you are quite right; 'm afraid you are
wrong; just the reverse.

1. It’s not very convenicnt that there arc so many temperature scalcs.
2. Itis casy to count the tempcerature by the Kelvin scale if you know the
temperature by the Celsius scale. 3. It is much easicr to usc only onc
temperaturc scalc. 4. I think the devices for measuring the temperature arc
cither not accurate or not convenicnt. S. It is for the first time that I hear
about the Rankine scalc, it is used in France, isn't it? 6. She says temperature
is not very important in this procedure. 7. 1 think it would be right to
prepare the chemicals first.

Ex. 2. Translate the sentences into English.

1. ¥ixe ckopo 7 wacos, on, HaBephoce, ckopo npuact. — IMonaraio, na.
2. Mic xaxerces, y HaC CAMILKOM MHOTO BPCMCHH YXOMMT Ha naboparop-
Hbic paboTHl. — A 110 MOCMY MHCHHIO, 3TO NPABIVILHO: XHMHK JROMMKCH
ymeTb paGotars pyxamst. 3. Bl pomycTiuni MHOTO 3ausTiii, BaM neobxo-
MO H3Y4HThL BCCh MATCPHAT CaMOCTOATCIbHO. — Bhl cosepuicnno npa-
Bbl. C 4ero muc ayquic naqats? 4. S 3uaio Tonbko mxany Lieabcus, ka-
KCTCA, Y HAC NONbL3YIOTCA TONbKO Clo. — Botock, 4T0 BBl HCnMpassl.
A1 3nato, Hanpumep, 4TO QHIMKH H XHMHKH IIHPOKO NONbL3YIOTCS IIKa-
noii Keabsiuua. 5. S captman, on xkun B Muncke, a notom nepeexan B
Mocksy. — Kak pa3 naoGopor. B npownosm roay 8 Minicke otkpbinach
HoBas naboparopsis, 1 Ol nocxan Tyaa paborars.
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Ex. 3. Make up short dialogues according to the model.

Model: — A question.
— A clarifying question.
— Ananswer.
— A statement.
Example: |— Ididn't like all the subjects when I was a pupil.

— What subjccts didn’t you like?
— English, for example.
— As for me, 1didn’t like history.

Ex. 4. Give detailed answers to the questions.

1. What tempcrature scales do you know? 2. How was the International
Standard scalc adopted? 3. What are the most widcly used temperature scales?
4. In what way can onc convert the tempcerature from onc scale to another?
5. What instruments are used for temperature measurements?

Ex. 5. Discuss the following topics:

1. The Problem of Uniformity in Mcasuring the Temperature.
2. Different Temperature Scalcs.
3. Mocans of Mcasuring thc Tempcrature.

WHAT IS IT?
A unit in a tcmperature scalc.

Lesson 24

IFPAMMATHKA: lNostopetiie Test «[loanexawee» i «onontensic»

Section I

Ex. 1. Practise your pronunciation.

a) recognize [‘rekagnaiz), relative [ ‘relotiv], carcfully [ ‘keafuli), determine
[dr’t3:mun), electrolysis [ilek "trolisis), unique [ju: ‘mk), subsequent [ 'sabsikwant),
aqueous [“eikwios], observation [,bbzo’veifan), isolate [“aisoleit), phase [feiz],
hybridize ["haibndaiz)

b) is,‘burned in\air, ‘weight of\oxygen, the a’mount_of\hydrogen,
with,,‘these,_observations, ‘neighbouring,,"water \molecules

¢) ‘Water was ‘thought by theancicnts | to be an™clement.

Ex. 2. Pay attention to the structure of the following words. Translate
them into Russian.

a) undergo, underestimate, underdeveloped, undergraduate, underground,
underline, understand

b) misundcrstand, misadvisc, misbchave, miscaleulate, misconception,
mishandle, mishcar, misinform, mispronounce, mistake

¢) scmiautomatic, semiconductor, scmiannual, semifluid



Ex. 3. Define the meanings of the word bot/ in the following scntences:

1. Combustion is a chcmical reaction which takes place with the evolution
of both light and heat. 2. As to sulphur and oxygen, it should be noted that
both of these clements have allotropic modifications. 3. Which of the two
scasons do you like better — summer or autumn? — As for me, I like bor/:.
4. Solutions arc very important kinds of matter — both for industry and for
lifc. 5. Both of the substances (barium sulphate and silicon dioxidc) arc
practically insolublc in watcr. 6. What is the matter with M and N, they bor/i
arc abscnt again? 7. Borh sodium and potassium belong to the same family
of clements, it is not surprising that they have similar propertics.

Ex. 4. Find the predicate, the subject and the object in the following
sentences:

1. Lavoisicr first recognized that water is a compound of the two
clements, hydrogen and oxygen. 2. The structure of water must be
fundamentally different from that of most other liquids. 3. The
characteristic incrcasc in the density of water with temperature is found to
continuc until 4°C.

- Text24 A
The Composition and Structure of Water

Watcr was thought by the ancicnts to be an clement. Henry Cavendish
in 1781 showed that watcr is formed when hydrogen is bumned in air, and
Lavoisicr first recognized that water is a compound of the two clements —
hydrogen and oxygen.

The formula of water is HyO. The relative weights of hydrogen and
oxygen in the substance have been very carefully determined as 2.016:16.000.
This determination has been made both by weighing the amounts of hydrogen
and oxygen liberated from water by clectrolysis and by determining the
weights of hydrogen and oxygen that combine to form water.

Liquid water has a number of unique propertics which indicate that
the structurc must be fundamentally different from that of most other
liquids. Thus, water has high mclting and boiling points, an unusually
high heat capacity, and shows a characteristic decrease in molar volume
on mclting and a subscquent contraction between 0 and 4°C. Quite apart
from the behaviour of aqucous solutions, any proposed structure for liquid
water must be consistent with these obscrvations.

From spectroscopic studics of isolated water molcculces in the gas
phasc, it has been shown that the H—O—H bond angle is very ncarly
the tetrahedral angle of 105° and the O—H internuclear distance is 0.97E:
the obscrved dipole moment is 1.87x107!* ¢.s.u.” acting along the biscctor
of the H—O—H angle.

* e.s.u. — clectrostatic unit
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Bemal and Fowler in a classical work on the interpretation of these
results, showed that the net elcctronic density distribution was consistent
with such a structure in which, in addition to thc two protons carrying
small positive charges, there arc also two regions of negative charge. These
four regions of charge, two positive and two ncgative, could be regarded
as residing at the corners of a tetrahedron. If the oxygen is approximatcly
sp® hybridized then two of the orbitals on the oxygen atom arc uscd for
bonding the hydrogen atoms and the other two carry the lonc pairs of
electrons which can participate in hydrogen bonds to two neighbouring
watcr molcculces. In terms of this picturc the structure of ice, in which
cach molccule has four ncarest ncighbours, can be represented in the
following way. The molecules arc held together by tetrahedrally-directed
hydrogen bonds which arc cssentially clectrostatic in character. The
structurc is an opcn onc rather than a closc-packed with a resulting increase
in density. The characteristic increasc in density with temperature continucs
until 4°C when the expected decrease accompanying the increased thermal
-encrgy becomes apparent.

Words and Word-Combinations to Be Memorized

accompany, apart, apparent, aqueous, behaviour, capacity, careful, character,
chargc, consistent, dipole, energy, expect, liberate, moment, net, a number of,
observation, partial, participate, positive, region, spectroscope, static, unusually

Ex. 5. Give the Russian equivalents for the following:

rclative weights, detcrmince very carefully, liberate hydrogen, a number
of uniquc propertics, heat capacity, the behaviour of aqucous solutions, be
consistent with, spectroscopic studics, the bond angle, the interpretation
of results, in addition to the protons, positive charge, at the comers of a
tetrahedron, participate in hydrogen bonds, represent the structure, be
elcctrostatic in character, thermal cnergy

Ex. 6. Give the English equivalents for the following:

COCTaB BO/IbI, A BO3AYXC, NPH3HABATD, XKIAKAA BOJA, OTIHYATLCA OT,
BBLICOKHC TOYKH TUIABJICHIA 5 KHNCHUSA, HCOOBMHO BLICOKasA TCILIOCMKOCTD,
B ra3oBoii gase, MCHKBAACPHOC PacCTORHIIC, KaccHyccKan paboTa, oTpi-
LaTCAbHBLIT 3apAll, BOAOPOAHAA CBA3b, COCCAHIC MOMICKYNL BOABY, CTPYK-
Typa ba, CIACAYIOLIM 06Pa3oM, YICPKHBATh BMCCTC, OBITH KakuM-i1. N0
XapakTcpy, @ HC YacCTHYHOC pa3spyLICHHC CTPYKTYPB!, YBCJIHYCHHC ILI0T-
HOCTH, OXKHIACMOC YMCHBLICHIC, CTAHOBHTBLCS OUMCBHINBIM

Ex. 7. Fill in the blanks with prepositions where necessary.

1. Cavendish ... 1781 showed watcr to be formed when oxygen is
bumned ... air. 2. The relative weights ... hydrogen and oxygen ... the
substance were very carcfully determinced. 3. Water ... the liquid phasc
has a number ... unique propertics. 4. The structure ... water is diffcrent
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... that ... most ... other liquids. 5. It was shown ... spcctroscopic studics
that the H—O—H bond anglc is very ncarly the tetrahedral angle ... 105°,
6. The molcculcs ... icc arc held together ... tctrahedrally-directed
hydrogen bonds. 7. These bonds are essentially clectrostatic ... character,

Ex. 8. Translate the sentences into Russian, paying attention to different
functions of the word will.

1. The laboratory of analytical chcmistry will soon be transferred to a
ncw building. 2. Heating will affcct the state of water but not its
composition. 3. Other ways of obtaining hydrogen will be discussed in the
next chaptcer. 4. Water is usually called a universal solvent becausc it will
dissolve a tremendous number of substanccs. 5. Will you give me your
dictionary for a couplc of days? 6. He went to the university against his
father’s will. 7. There will be no difficulty in making calculations.

Ex. 9. Translate the sentences into Russian.

1. That air is not a chcmical compound is now known even to children,
but there was a time when it was thought to be an element. 2. The chemists
have many problems to solve, particularly environmental oncs. 3. Onc
has to remcember that a reaction with the liberation of hecat may be
followed by an explosion. 4. It is somctimes not casy to decide what
catalyst should bc used. 5. For a number of chcmical processes it is
desirable to usc distilled water. 6. To obtain sufficiently purc water is
onc of the urgent problems of the day, especially in chcmical and paper
industrics. 7. Boiling is onc of the simplest ways of purifying water.
8. Barium sulphatc is only slightly solublc, onc can casily scparate it by
mcans of a filter. 9. They watched the temperature rising, but at the
temperature of 69 degrees the proccss stopped. 10. Phosphorus is very
interesting by cxisting in scveral allotropic forms. 11. Never take white
phosphorus with bare hands becausc heat of the body is cnough to ignite
it. 12. It is its activity with oxygen that is the most striking property of
phosphorus. 13. Compounds of silicon are found to make up about 87 per
cent of the outer layer of the solid carth. 14. Atoms arc generally known
to be clectrically ncutral. 15. Hydrogen atom is stated to contain no
ncutrons. 16. They supposcd the substance to react at room temperature,
but it wouldn’t. 17. Combining the two mixturcs may result in an
cxplosion. 18. To find frec chlorinc in nature is impossiblc becausc of
its exceedingly high activity. 19. Chlorinc is considered to be a typical
non-metal. 20. For hydrogen to combinc with chlorinc with appreciable
velocity in the dark is possible in the presence of a catalyst. 21. The
cxperiments show chlorinc to be an active oxidizing agent. 22. That the
lightest of the alkali metals is lithium can be determined by its position
in the periodic table. 23. Onc can obscrve cacsium taking fire at ordinary
temperaturc. 24. Molccular structurc of nitrogen allows the propertics
of this clement to be accounted for. 25. Nitrogen can be made to form
ammonia by usc of a suitable catalyst. 26. Whether the hypothesis is
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truc must be verified experimentally. 27. The aim of this experiment is
to show whether sulphuric acid will react with metals. 28. Lomonosov’s
being the first who formulated the sccond law of thermodynamics is
seldom mentioncd. 29. It is heating that forces many rcactions to take
placc..30. A grcat number of clements have been found to have two or
morc 1sotopcs.

Ex. 10. Translate the sentences into English.

1. B apcBHiC BpEeMCHA CHHTAIH, YTO BOAA — 3TO OAMH H3 JICMCHTOB.
2. Tonuxko B kouuce XVIII cronetis 6u110 A0Ka3aHO, YTO BOXA COCTOMT I3
JIBYX 3/ICMCHTOB — BOJOPOAA i Kicaopona. 3. Teneps KaxaoMy WIKOMb-
HHKY H3BCCTHO, 4TO (hopmyna Boms — H;O. 4. Bona B xHzaKOM cocToA-
HiH ob1anacT paaoM YHHKaNbLHBIX CBO#CTB. 5. To, uTo Bosia — HcobbuHas
KHAKNOCTb, OOBACHACTCA cC CTPYKTYpoii. 6. HuTCpecHO Takke H3ydcHHC
BOJIb! B ra3o06pasHoii it Teepaoii daze. 7. XapakTepHbiMit PH3HYCCKHMH
CBOIICTBaMI BOIb! MOKHO H23BaTbh BHICOKHC TOYKH MIABICHHA M KHIC-
HHSA, 2 TAKKC TCIUIOCMKOCTb.

Ex. 11. Answer the following questions:

1. By mecans of what cxperiment was it shown that water is a compound?
2. What is thc composition of watcr? 3. What propertics show water to be
a uniquc liquid? 4. In what way can the propcrtics of water be accounted
for? 5. What did spcctroscopic studics of water molccules show? 6. In
what way arc the atoms in the water moleculc held together?

Section 11

VYnp. 1. HazosiTe 34aueniss c1eAy0WHX STHTEPUARKOHAILHBIX C108:

component, ion, metal, occan, complex, organic, organism, coursc,
plasma, cxtensivcly, corrclate, universal, barium, sulphate, milligram, litre,
quartz, cxtremely, cellulose

¥Ynp. 2. OnpeaenitTe 3Ha4CHHA BLULCACHHBIX C10B N0 KONTCKCTY.

1. The ability of watcr to dissolve many substanccs is one of its unique
propertics. 2. Heat and light arc usually evolved during combustion. 3. A
substancc that is dissolved is callcd a solute. 4. Water is widely uscd both
in industry and in laboratory. 5. If a solution of NaCl is cvaporated to
dryness, whitc crystals appcar in the glass. 6. If a solution is saturated, no
more solute can be dissolved.

Cnosa K Tekcry:

environment — OKpyxaioias cpeaa; tissue — txany; fluid — xuarocts;
blood — xposs; cell — knerka; imperceptible — nesamernuii, He3naAMTENL-
Hulit; vessel — cocya: eventually — B xonue xouuon; merely — npocvo;
exceedingly — upe3Buiuaiino
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Text 24 B
IlpouTnTe TexkcT Npo ceba (KouTpoaLIoe BPpeMst YTCHHA — 4 MUNYTLI),
Water

Onc of the most striking propertics of water is its ability to dissolve
many substances, forming agueous solutions. Solutions are very important
kinds of matter — important for industry and for life. The occan is an
aqucous solution that contains thousands of componcnts: ions of thc mctals
and non-mctals, complex organic ions, many different organic substanccs.
It was in this solution that the first living organisms developed, and it was
from it that they obtaincd the ions and molecules needed for their growth
and lifc. In the coursc of time organisms that were evolved could lcave
this aqucous cnvironment, and move out onto the land and into the air.
They achicved this ability by carrying the aqueous solution with them, as
tissuc fluid, blood plasma, and intraccllular fluids containing the nccessary
supply of ions and molccules.

The propertics of solution have been cxtensively studied, and it has
been found that they can be correlated in large part by some simple laws.

Watcr not only is the most widcly uscd of all solvents, but also, of all
liquids, it most nearly approaches being the “universal solvent”. Every
substancc is probably soluble in watcr to some extent, although in many
cascs the solubility is so small that it is almost imperscptible. Thus, a saturated
solution of barium sulphatc contains less than a quarter of a milligram of
solutc per litre, and the solubility of silicon dioxide (quartz) —is cven smaller
than this. Yet, watcr that is allowed to remain for a long time in a quartz
vesscl must eventually become saturated with quartz; a saturated solution of
this substance is so cxtremely dilute, however, that many litres of it would
have to be evaporated to dryness in order to yicld a visible residuc. Such
substanccs as barium sulphate, silver chloride, quartz, glass, mercury, and
ccllulosc arc usually considcred as “insoluble” in water; but this term, it
must be remembered, is merely a relative one, and it would be more accurate
to say that their solubility is exceedingly small.

Ynp. 3. llepeaaiire ociosnoe Coaep:RaHIe TEKCTa B HECKOALKNX Nped-
NoACHHAX.

¥np. 4. CoctaBrYe naan TeKkcra.

Ynp. 5. llpouTirre npeanoxenns st CKAKNTE, COOTBETCTBYIOT J1H OMM CO-
Aepaanmio Tencra. Ecan ner, ucnpasure nx.

1. Water can dissolve a great number of substanccs. 2. Solutions are
important in industry, but not in lifc. 3. A lot of componcnts are dissolved
in the occan watcr. 4. The first living organisms developed in water and on
the land and then moved into the air. 5. There are no laws common to all
the solutions and the propertics of cach solution arc studied scparatcly.
6. Every substance is soluble in water to some cxtent.
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Yup. 6. Haitante 8 TeKcTe H NEPCBEANTE Na PYCCKiii AILIK NPCATOKE-
iR C oMmIcaMIeM TOrD, KaK BeayT celsl B Boe BelmlecTsa, KOTOPLIC CUHTA-
10TCR NPAKTHYECKH HEePACTBOPIIMbBIMIL.

Section 111

Ex. 1. Respond to the statements and questions, using the following
expressions: I hiope so; so it is; it is; it would be wrong to say so; I'm of the
same opinion.

1. I think wc spcak too much about water, there are many other
interesting liquids. 2. Barium sulphate is insoluble in water. 3. The occan
is an aqucous solution, isn’t it? 4. It was in the ocean that the first living
organisms developed. 5. Could wc obtain a solution of quartz? 6. Thus, in
conclusion wc may say that the term “insolublc™ in watcr is not accurate
when we speak about silver chloride. 7. Water is usually called the
“universal solvent”. 8. Soon wc shall lcamn the structure of water and then
wec shall clearly understand the nature of its propertics.

Ex. 2. Translate the sentences into English.

1. ThicAuH KOMNOHCHTOB Pa3NHYHBIX BCLICCTB PaCTBOPCHA! B BOAC OKC-
aHa. — Ja, 310 tak. 2. HasepHoe, npouuto MHOro BpEMCHH, MPEKAC YCM
JKHBbIC OPraHH3ME! BHILLIH 13 OKCaHa Ha cywy. — Sl Toxe Tak aymaro.
3. CBoiicTBa pacTBOpPOB XOPOLWIO HM3BCCTHBI, H Mbl TOXKC CKOpO Oymem HX
n3y4ars. — Haaciocs. 4. Ects Bewectsa, Hanpiimep, cynbgar 6apis, koto-
phic HC PacTBOPAIOTCA B Boac. — Bb110 6b1 HCBCPHO TaK NOBOPHTH, NOTOMY
YTO OH PacTBOPACTCSA, TONLKO O4CHb Mano. 5. CTPyKTypa BOAK! YHHKAIbHA.
— a. 6. TennocMKrocTh Boak! HeoOLIMHO BhICOKa. — JIa, 3TO Tak.

Ex. 3. Make up short dialogues according to the model.

Model: — A request
— A clarifying question.
— A statement.
— An answer.

Example: | — Could you help me with my homework?
— Whatis the difficulty?

— I can’t understand this rule.

— I'll try to explain it to you.

Ex. 4. Give detailed answers to the following questions:

1. What can you say about water in naturc? 2. What is the composition
of water? 3. What propertics make it a unique liquid? 4. What is the structure
of watcr intcresting for?

Ex. 5. Discuss the following topics:

1. The Physical Propertics of Watcr.

2. The Structure of Water.

3. Water as a Universal Solvent.

WHAT IS IT?

A part of a solution which is present in greater amount.



Part Four
THE ATTRIBUTE

Lesson 25

IFPAMMATHKA: Onpenenemsie. IIpunarareabHoc, MECTOMMCHIE, CYIUCCTBI-
Tefbitoc, Hapeyie B GyHKLUINH ONpencneHIs.

Section I

Ex. 1. Practise your reading.

The subjcct of acids and bases led to the development of an interesting
scrics of theorics.

Ex. 2. State what parts of speech the following words belong to:

acid, acidity, acidic, acidatc, acidification, acidificr

Ex. 3. Define the meanings of the word any in the following sentences:

1. Arc there any test-tubes on the table? 2. Any student of chemistry
must know the periodic law. 3. There is not any student in the lab.
4. According to Arrhcnius, any hydroxy compound giving hydroxyl ions
in watcr solution was called a base. 5. There arc not any flowers on the
windows in our classroom. 6. There arc few objections to this theory, if
there are any. 7. The protonic theory states that a basc is any substancc,
molccule, or ion, which accepts a proton. 8. There is little chance, if any,
for the reaction to be completed because the temperature is too low.

Ex. 4. Analyse the following sentence:

The subject of acids and bases has long been one of the most
controversial in chcmistry.

Text25 A
Bases

The subject of acids and bases has long been onc of the most controversial
in chcmistry, and led to the development of an interesting scries of theorics.
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In the 17th century, during the infancy of experimental chemistry, acids and
bascs were defined or described on the basis of their behaviour. Thus, bascs
were substanccs that ncutralized acids, tumed plant dyes bluc, had a bitter
taste, and had a smooth or slippery feeling to the skin.

In the 18th century, following the discovery of oxygen by Joscph
Pricstley, Lavoisicr advanced the idca that oxygen was the acidifying
principle of all acids. Thercafier, the experimental approach was largely
abandoned and cmphasis was placed on the composition of substances
instcad of the phenomcnological propertics. The development of the
hydrogen theory of acidity and Faraday’s studics of clectrolytic conductance
in the carly 19th century led logically to the watcr-ion theory proposed by
Arrhenius. By this conccpt a base may be defined as any hydroxy compound
which gives hydroxyl ions in watcr solution. Neutralization then involves
the combination of hydroxyl ions with hydrogen formed by the acid,
producing watcr and incidentally a salt. The role of solvent as an ionizing
medium for acid-basc reactions was emphasized. Although the theory under
considcration was very uscful and adequate for many reactions in aqucous
solution, its many limitations soon became apparent. The theory includes
basic substanccs that arc not hydroxy compounds, does not provide for
the amphotcrism cxhibitcd by many oxides and salts, and limits the ficld
of acid-basc rcactions to aqucous solutions in spitc of many known typical
ncutralization rcactions in non-aqucous solutions.

Thesc objections led to more or less conflicting theories: the protonic
theory advanced by Bronsted and Lowry in 1923 and the older solvent
system advanced by Franklin in 1905 and later cxtended. In terms of the
then popular protonic concept, a basc is any substancc, molecule, or ion,
which acccpts a proton.

Words and Word-Combinations to Be Memorized

acidify, acidity, adequate, amphoteric, amphotcrism, conductance, under
consideration, dye, clectrolyte, extend, feel, of importance, incident, incidentally,
instead of, of interest, medium, objection, plant, provide, in question, role,
smooth, solvent, under study, in spite of, typical

Ex. 5. Give the Russian equivalents for the following:

lead to, an intcresting theory, during the infancy, define, thus, ncutralize
an acid, a plant dyc, a smooth fecling, advance an idea, thereafier, an
expcrimental approach, place emphasis, instcad of, clectrolytic
conductance, proposc a conccpt, a hydroxy compound, producc a salt,
Incidentally, although, an adcquate theory, become apparent, exhibit
amphotcrism, in spite of

Ex. 6. Give the English cquivalents for the following:

OrpaHHYMBATL, (HC)BOAHBIIi PACTBOP, HCCMOTPSA HA, BCCTH K, MPOTOH-
Has Tcopua, pacIMPHTL CHCTCMY, C TOUKH 3PCHIA Toit Tcop, moboc
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BCILCCTBO, NPHHUMATE IPOTOH, MOCJIC OTKPLITHA KHCJIOPOAa, B OCHOBHOM,
COCTaB BCLICCTBA, TCOPHA KHCOTHOCTH, B Hauie XIX croncris, no 3toii
TCOPHH, PO/ PACTBOPHTCIA, HOHH3IHPYIOLLAR CPCAA, PACCMaTpPHBACMAas
HICA, ONNCaThb Ha OCHOBC MOBCACHHS

Ex. 7. Fill in the blanks with articles where necessary.

1. Interms of ... protonic concept, ... basc is ... substance which accepts
... proton. 2. The subject of ... acids and bases is onc of ... most intcresting
in... chcmistry. 3. In ... 18th century Lavoisicr advanced ... idca that oxygen
was the acidifying principle of all acids. 4. Following ... discovery of oxygen
... cmphasis was placcd on ... composition of ... substances. 5. Many typical
ncutralization reactions occur in ... nonaqucous solutions.

Ex. 8. Give the synenyms for the following:

lcad to, a scrics of, following (thc discovery), advance an idca,
thercafier, a concept, produce, cxhibit

Ex. 9. Give the antonyms for the following:

long, the most popular, before, in the carly 19th century, uscful,
extend, older

Ex. 10. Translate the sentences into Russian.

1. One of the most controversial problems in chemistry was that of acids
and bascs. 2. The development of the hydrogen theory of acidity and
Faraday’s studics of clectrolytic conductance led to the water-ion theory.
3. The rolc of solvent as an ioinizing medium for acid-base reactions was
pointed out. 4. The property in question was very uscful for many reactions
in aqueous solutions. 5. The theory was important, but its many limitations
soon became apparent. 6. Analytical chemistry detects, purifies, and answers
the questions “What?" and “How much?”. 7. A liquid solution, the occan,
covcrs three-fourths of the carth’s surface. 8. Any explosive substance must
be handled with care. 9. Increase in pressure lessens the volume of a gas;
increase in temperature increases the volume. 10. Calcium and silicon
carbides arc representatives of the direct union of carbon with metals and
non-metals. 11. The word *“chcmical purity” is connected with the thought
of absencc of constituents other than the substance in question. 12. The
atomic theory was John Dalton’s great contribution to the world's knowledge.
13. The most important chemical property of oxygen is its acidity. 14. Purc
sulphuric acid is a colourless, oily liquid about twice as heavy as water.
15. Atoms of the same element, with the same nuclear charge, but with
diffcrent weights, are called isotopes of that element. 16. Science must always
answer at least two questions — “What?” and “Why?". 17. No branch of
scicnce is broader in its scope than chemistry. 18. In a strict sense, no
substance is cntircly insoluble. 19. The then president of the Russian
Academy of Sciences was M. V. Lomonosov. 20. One solution is said to be
morc concentrated or more dilute than another. 21. Water is the most widely
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distributed compound. 22. The propertics of plant dycs is the problem under
consideration. 23. Another factor of great importance is the proper sclection
of reacting substanccs. 24. Let us consider the second condition. 25. Every
year a great number of new discoverics arc made in chemistry. 26. We
consider it a step forward to develop the new technology of obtaning this
material. 27. Both ways arc possible. 28. The hypothesis under study may
prove to be right. 29. It is not always possible to predict the far-off results.
30. The data below must be taken into account in this consideration.

Ex.11. Translate the sentcnces into English without using a dictionary.

1. PaccmaTpuBacmas Teopis BccbMa nipoTiBopeyiBa. 2. B XVII cro-
JICTHM KHCJIOTBI H OCHOBAHHSA OMHCHIBATH TOJILKO HA OCHOBC HMX MOBCAC-
HHA. 3. CuHTanoCh, YTO OCHOBAHHA — 3TO BCIUCCTBA, CNOCOOHLIC HefiT-
PanH30BaTh KHCIOTHL i 00Manal0MUWIHC PAAOM APYTHX XapaKTCPHBIX
cBojicTB. 4. [Tocac oTkpuITHA Kiic/opoaa Gonbuioe BHHMAHKHE CTANMH YAC-
JIATH COCTaBY BELICCTB. 5. Pa3BuTiic BOZOPOAHOIT TCOPHH KHCIIOTHOCTH H
H3YYCHHC MICKTPOAHTHYCCKOI NPOBOAHMOCTH MPHBCIIO K CO3AAHHIO TCO-
piH Appeniyca. 6. Jns Kiuenorno-0oCHOBHBIX peaKiiii 04CHb BAXKHA POib
PacTBOpHTCIIA.

Ex. 12. Answer the following questions:

1. What substances were regarded as bases in the 17th century? 2. What
important discoveries led to the water-ion theory? 3. What is a base
according to Arrhcnius? 4. Whatare the objcctions to the Arrhenius theory?
5. What thecory was proposed in 1923?

Section I1

Vnp. 1. HasoBHTe 3HaUCHHA CAICAYIOMHX HHTCPHAUOHANLHBIX CI0B:

classification, principle, practical, equilibrium, discussion, nomenclature,
ncutralize, action, demonstrate, result, activity, clectrical, dissociation,
variation, schemc

¥np. 2. NposeprTe, MOMMITE I BHI JHAYEHHSA CACAYIOUNX CJIOB; €Cal
HeT, 0GPaTHTECL K C10BAPIO:

perhaps, involve, vast, devote, sour, taste, reverse, essential, strength,
‘conscquence, apply, be responsible for, advance

Text25B

NpouTitTe TeRCT NPO celn (RonTPoaLI0E BPCMA YTEHHT — 3 MIIYTLI).

The Arrhenius Theory of Acids and Bases

. Therc is perhaps no other class of cquilibria as important as that
involving acids and bases. As we continuc the study of chemistry, we
shall find that the classification “acid-basc reaction” includes a vast number
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of chemical changes, so that the principles and practical points arc of very
general use. Now we must devote some time to a discussion of
nomenclature and classification of acids and bascs.

The classification of substanccs as acids was at first suggested by their
sour tastc, and alkalis were taken as those substances that could reverse or
ncutralize the action of acids. It was thought also that an acid must have,
as nccessary constitucnt, the clement oxygen, but in 1810 Davy demon-
strated that hydrochloric acid contained only hydrogen and chlorinc. Shortly
thercafter the view was taken that all acids had hydrogen as an ¢ssential
constitucnt.

An cxplanation of why acids had differing strengths was onc of the
important results of the Arrhenius ionic dissociation theory, developed
between 1880 and 1890. The chemical activity and clectrical conductivity
of solutions of acids were taken to be consequences of their reversible
dissociation into ions, onc of which was H*:

HCl=H'+CI.

The fact that different acids had different strengths was explained as a
result of a variation of the degree of dissociation. A similar scheme applicd
to the behaviour of bases, which were all thought to producc the hydroxyl
ion in solution:

NaOH(s) = Na*(aq)+ OH- (aq).

Thus, the proton was responsible for acidic propertics, and the hydroxy!
ion was responsiblc for basic propertics.

Whilc this point of view was a considcrable advance in chcmical
theory, it led to certain difficultics. The first of these concerned the nature
of the proton in aqucous solution, and the sccond had to do with the fact
that substanccs which did not contain hydroxy! ion were capable of acting
as bascs.

YHp. 3. l'lcpenai‘nc OCHOBNOC COACPAANIC TCRCTA B llCCh‘OJIbiﬂl! npea-
JOKRCHIUAX.

¥Ynp. 4. Kakoe c10B0 B TEKCTC 03HA4ACT «TAaBHLIIE, 0CHOBHOIIN?
¥Ynp. 5. HaiianTe B TexcTe 0TBETL! HA C1€yIoMmie BONPOCHL:

1. IToyeMmy 66110 TpyaHO KnacciiuitpoBaTh BCICCTBA HA KHCIOTHI H
ocHoBanuA? 2. Y1o cHayana CYMTANOCH XaPAKTCPHLIM NMPH3HAKOM KHC-
not1? 3. Kakoii ancMeHT cuHTasics HCOOXOMMMBIM KOMIOHCHTOM KHCIOT
no otkpuiTia JI3Bu? 4. Kakoc BaxHoc 06CTOATCALCTBO, Kacaloumeccs
CBOJCTB KHCAOT, o0bAcHIUIa Teopia Appenityca? S. Uro asnscrca onpe-
ACTAIOWMM B NOBCACHHM KHCIOT H OCHOBaHMIT?

Yap. 6. 3akonunre crenyomie npeLIoKeNna:

1. The subject of this textis ... 2. In 1810 it was showed ... 3. Hydrogen
was considered to be ... 4. Different strengths of different acids were duc
to ... 5. Bases were thought to produce ...
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\
\ Section II1

'u\ Ex. 1. Make up short dialogucs according to the example.

Example: | — What is the subject of the next lecture?
— Why should I know? (I've no idca.)
— Haven’t you been at the previous lecture?

Ex. 2. Respond to the following statements:

1. The classification of substanccs into acids and bascs has greatly
changcd. 2. The theory of ionic dissociation has played a great role in the
development of chemistry. 3. The problem of nomenclature is still very
important in chcmistry.

Ex. 3. Give detailed answers to the questions.

1. What arc the characteristic propertics of acids? 2. What is the modemn
definition of a base? 3. What was the role of the theory by Arrhenius in the
development of acid-basc classification? 4. What is dissociation?

Ex. 4. Discuss the following topics:

1. The Problems of Classification in Chemistry.
2. The Evolution of the Theory of Acids and Bascs.
3. The Present Concept of Acids and Bascs.

Lesson 26

TFPAMMATHKA: T'epynanii it repynanansnutit 060pot B dyHkumn onpeacnc-
Hia. [Tpnyacrise it apinyacTHulii 06opot B dyHK1KN ONpe-
acneuns. Unduuntis nocne npudactus Il u cnos likely,
sure, certain.

Section 1

Ex. 1. Practise your reading.

Liquid solutions provide an extremely convenicnt means of bringing
togcther carcfully measurcd amounts of recagents and of allowing them to
react in a controllcd manner.

Ex. 2. State what parts of specch the following words belong to:

press, pressing, pressure, compress, compressible, incompressible,
compression

Ex. 3. Define the meanings of the word respect in the following sentences:

1. We respect our supervisor very much. 2. In this respect the two
substances are alike. 3. Everybody has great respect to our lecturer in
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gencral chemistry. 4. Sclenium resecmbles sulphur in many respects. 5. My
opinion is in no respect different from the author’s. 6. With respect to
their propertics, halogens arc of particular interest.

Ex. 4. Analyse the following sentence:

The most important problem of chemistry is that of cxplammg the
behaviour of substances.

Text26 A
Liquids and Solutions

Solids and gases rcpresent the extreme states of behaviour of
molecules. The liquid state can be thought of as an intermediate condition
in which somc of the propertics found in cither solids or gases arc
displayed. Liquids, like gascs are isotropic and flow readily under applicd
stress, but like solids, they are densc, relatively incompressible, and have
propertics that arc largely determined by the nature and strength of
intcrmolccular forces. With respect to molccular order, liquids arc
substanccs considered to be intcrmediate between solids and gascs. The
fact that liquids arc isotropic tclls us immediately that they do not have
the cxtended lattice structurc and long-range order of solids. Yet, the
density of a liquid is generally only 10% less than that of its solid phasc;
this must mcan that the molecules in a liquid arc packed together with
some regularity, and do not cxhibit the complete chaos associated with
molccules in the gas phase.

Onc of the most important propertics of liquids is their ability of acting
as solvents. In the first place, liquid solutions provide an cxtremcly
convenicnt means of bringing together carcfully mcasured amounts of
rcagents and of allowing them to react in a controlled manner. Second, the
nature of the reactions which procced and the speed at which they occur
can be greatly influecnced by the propertics of the liquid solvent medium.
Finally, the physical propertics of solutions arc interesting and important,
because they can be used to determine molecular weights of dissolved
substances and to study the naturc and strength of forces between solvent
and solute molccules.

Onc of the most cngaging and absorbing fcatures of the study of
chemistry is the attempt to explain the behaviour of bulk matter in terms
of molccular propertics. Therefore, it is important to outline a molccular
picture which will help us to understand and relate phenomena associated
with the liquid state.

Words and Word-Combinations to Be Memorized

ability, absorb, bulk, complete, convenient, display, engage, generally,
intermediate, intcrmolecular, lattice, a means, outline, reagent, range, with
respect to, solute, strength
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Ex. 5. Give the Russian equivalents for the following:

think of, display some propertics, densc, intcrmolecular forces, with
respect to, immediately, the lattice structure, the long-range order, mean,
be packed together, provide a means of, carcfully measured, procced,
findlly, because, the behaviour of bulk matter, outline a picture, be
associated with, the strength of forces

Ex. 6. Give the English equivalents for the following:

MOBCACHHE MOJICKYI, XKHIKOC COCTOAHKC, A1b0... 11160..., IMaBHBIM
o6pa3oM, NOpANOK PacNONOXCHIHA MOJCKYJ, 3aHHMATh NMPOMCKYTORHOC
NOJIOKCHKE MeXAY, Ha 10% McHpuie (Gosnblic), NIOTHOCTL KHAKOCTH,
cnoco6HoCTb AciicTBOBATL B KAUCCTBE PaCTBOPHTCA, MPOTCKATH € onpe-
JICJICHHOIT CKOPOCTBIO, OKa3biBaTh GOMBIIOC BIANAHME, PH3HUCCKHE CBOI-
CTBA PacTBOPOB, ONPCACAHTbL aTOMHBII{ BCC, PACTBOPCHHOC BCLUCCTRO,
PACTBOPHTCIb, PACTBOPHMOC BEWCCTBO

Ex. 7. Fill in the blanks with articles where nccessary.

1. ... liquid statc can be thought of as intcrmediate condition between
... solids and gascs. 2. ... propertics of liquids are determined by ... na-
turc and strength of ... intcrmolecular forces. 3. ... density of ... liquid is
generally only 10% less than that of ... solid. 4. Their ability of acting as
... solvents is onc of ... most important propertics of ... liquids. 5. It is
important to outlinc ... molecular picture of ... liquid statc.

Ex. 8. Give synonyms for the following:

think of, display, under stress, largely, immediately, little, allow,
influcnce, feature, explain

Ex. 9. Give antonyms for the following:

incompressiblc, cxtend, long-range, less, convenient, be influenced
by, most important

Ex. 10. Translate the sentences into Russian.

1. Onc should follow the procceding reaction very carcfully.

2. Sclenium, an element belonging to the sulphur group, is as much non-
" metal as metal. 3. Many factors mentioned determine the reaction rate.
4. There is a striking rcsemblance between some clements. 5. St.
Petersburg University has its own publishing house. 6. The boiling point
of water is accepted to be 100°C. 7. Some objections were found to the
Arrhenius theory long believed to be truc. 8. The most striking thing
about hydrogen is its extreme lightness. 9. An acid is defined as a
compound or an ion capable of libcrating a proton. 10. Two or more
atoms having identical nuclear charges but different numbers of Acutrons
are said to be isotopcs. 11. Ores containing as little as 2 per cent or cven
less of copper or nickel arc worth mining. 12. Bond formation involving
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clements toward the middle of the periodic table occurs by the proccss
of clectron sharing. 13. There arc a number of different procedures being
uscd in qualitative analysis. 14. The calculation of hydrogen ion
concentration in a solution containing a weak clcctrolytc is a difficult
onc for the average student first facing this problem. 15. Sulphur dioxide
is more than twicc as heavy as air and is onc of the most casily liqueficed
gascs known. 16. The term “hcat” of combustion refers to the amount of
heat liberated per mole of the substance burned. 17. Many industrial
processes depend for their success upon the solubilitics of the compounds
formed. 18. The system of chcmical symbols now uscd was proposcd by
the Swedish chemist Berzelius in 1818. 19. Fluorine, though for a long
time known to cxist, was not isolated until 1886. 20. Therc has been,
since carlicst times, an atomic hypothesis thought to be implicd by the
diffusion and thc compressibility of gases on the onc hand and by the
symmetry of crystalline solids on the other. 21. The question of the
composition of air long supposcd to be onc of the clements was solved
only in the 18th century. 22. Dangerous bacteria in drinking water may
be killed by small amounts of chlorinc. 23. An clement is represented by
certain letters for case in writing. This symbol stands for onc atom of the
clement. 24. There arc numcrous mcthods for demonstrating the spectra
of many of the clements. 25. In qualitative analysis there is usually greater
difTiculty in diagnosing the cations present than in recognizing the anions.
26. In English, wc have the practicc of naming chemical clements in
Greck and Latin. 27. As a rule, there arc scveral ways of preparing an
clement. 28. Mercury has the property, unusual for a metal, of being a
liquid at room temperaturc. 29. The phenomena likely to arise during
the experiment must also be taken into account. 30. The amount of the
purc metal ccrtain to be obtained for the ore can be calculated in the
following way.

Ex. 11. Translate the sentences into English without using a dictionary.

1. XKnaxoe cocToamic, kKoTopoc, Kak 06bI4MHO AYMAIOT, ABACTCA NMpPO-
MC)KYTOMHBIM, MPOARNACT HCKOTOPHIC CBOIICTBA M TBCPABIX BCLICCTB, H
rasos. 2. [lono61o TBCpABIM BCLICCTBAM, KHAKOCTH ABAAIOTCA NJIOTHbI-
Mit. 3. [INOTHOCTDL JKHAKOCTH, Kak 0OBIMHO CUHTAIOT, TOMLKO Ha 10% MCHb-
LIC NAOTHOCTH TBEpAOro BeutecTsa. 4. CnocobrocTs 6bITL pacTBOpHTC-
ncM — OfIHO H3 OCHOBHBIX CBOITCTB M1000iT kuakocn. S. [Ipeacrasuts
cc6¢ MONEKynApHOC CTPOCHHE XHAKOCTH — ORHO I3 BAXKHCITIIHX yci0-
BHi1 NTOHHMaHHA NIPHPOABI CC CBOICTB.

Ex. 12. Answer the following questions:

1. What arc the main states of matter? 2. What factors dcterminc the
propertics of liquids? 3. Is there any difference in the density of solids,
liquids and gascs? 4. Why arc liquids usually thought of as solvents? 5. How
can one undcrstand the phenomena associated with the liquid state?
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Section 11

i Ynp. 1. Hazosnre 3nauenus caeayiontsx HuTepHaonaILHLIX C108:

* kinctic, analysc, constantly, collision, obscrvation, botanist, diameter,
cxternal, convection, manifestation, thermal, suspend, detect, individually,
¢sscncce, cxccute, energy

Ynp. 2. [Iposeprre, noMnuTe J1 86 3UAYENNR CACAYIOIINX CAOD; CCTH
e, abparnrecs K ¢10Baplo:

substantial, motion, single, ncighbour, reveal, tiny, incessant, random,
causc, intrinsic, wealth, cxperience, surround, instant, displace, average

Text 26 B
IIpouTitTe TekeT npo ceba (KONTPO:ILIOE BPeMA HTEHHR — 3,5 MIHYTHI).

A Kinetic Theory of Liquids

In a liquid, moleculcs are closc to cach other, and conscquently the
forces excrted on onc molccule by its neighbours are substantial. Thus,
the problem of analysing the motion of a single molccule is exceedingly
difficult, for cach is constantly in “collision”, subjcct to the forces for
as many as twclve ncarcst ncighbours. What then can we say about
molccular motion in liquids? Onc of the most revealing obscrvations
in this respect was made by the botanist Robert Brown in 1827. Brown
discovered that very tiny particles (10 cm diameter) suspended in a
liquid undergo incessant randomly dirccted motion. These motions
occur without any apparcnt cxternal cause such as stirring or convcction,
and arc cvidently associated with an intrinsic property of all liquids.
A wealth of experimental obscrvation has confirmed the idea of this
Brownian motion being a dircct manifestation of the thermal motion
of molccules. When it is suspended in a liquid, a very small particle
constantly cxpericnces collisions with all the moleculces surrounding
it. If the particle is small cnough, so few molcculcs will be able to
collide with it, that at any particular instant thc number striking it from
one sidc may be different from the number striking it from the other
sides; conscquently, the particle will be displaced. Subscquently,
another unbalance of collisional forces may occur, this time displacing
the particlc in a different direction. The great majority of these
displacements arc so small that they cannot be detected individually,
but thc motion which is obscrved is a result of many of the smaller
random displaccments. In csscncc, a Brownian particlc is a “molccule”
thought to be large enough to be obscrvable, but small enough to exccute
obscrvablc random thcrmal motion.
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Analysis of the motion of Brownian particles shows that their average
kinctic encrgy is %, kT. Sincc cach particlc is to be considered as onc of
the molccules of the liquid we can concludc that the average kinctic energy
of a molcculc in a liquid is also ¥/, kT — exactly thc samc as thc kinetic
cnergy of a gascous molcculc at the same temperature. .

Ynp. 3. Hepenaiire ocloBHoE colcpAanite TCKCT2 B HECKOILKMX Npea-
J0RCHURAX.

Ynp. 4. Kakoe C10B0 B TeKCTe 0311242€T «NOABEPraTLCa Bo3geiicTBHION?
Ynp. 5. HaliguTe B TCKCTE OTBETH! Ha CJIe1yOLHe BONPOCK!:

1. Mouemy Tpyano npocncauTsL ABHKCHHC OMHO# MONCKYbI KHAKO-
cti? 2. Kak B o6u1cM MOXHO 0XapakTCpH30BaTh ABILKCHHC MOJICKY XKH-
kocti? 3. Kak BHIMIAAHT B3anmonciicTBie MoacKyn B skuaxkocth? 4. Kak
OMNPCACACTCA CPCAHAA KHHCTHYCCKAA SHCPIHA MOJICKYS KHAKOCTH?

¥np. 6. 3axon4iTe creayiomse npeiIoKenia:

1. The molccules in a liquid arc ... 2. To analyse the motion of a single
molccule is difficult because ... 3. Brown discovered ... 4. Brownian
motion is caused ... 5. The average kinctic cnergy of a molecule in a
liquid is ...

Section III

Ex. 1. Make up short dialogues according to the example.

Example: | — What'’s the matter? (What’s the trouble?)
— Itis cold in this classroom.
— It can’t be helped. You’d better go to room 312,

Ex. 2. Respond to the following statements:

1. The molecular motion in a liquid is not easy to describe.
2. Molccules in a liquid arc arranged in a rather orderly manner. 3. The
propertics of the liquid solvent medium influence the speed of reactions
occurring in this medium.

Ex. 3. Give detailed answers to the questions.

1. In what way arc liquids and gascs alike? 2. In what way do liquids
rescmble solids? 3. Why are the physical properties of solutions important?
4. What forces act between the molecules in a liquid?

Ex. 4. Discuss the following topics:

1. The Liquid Statc as an Intermediate Statc Between Solids and Gases.
2. Molccular Motion of Liquids.
3. Propertics of Liquids.
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Lesson 27

FPAMMATHKA: Hudmmere 1 nuduuumisniii 0Gopor B dyukwi onpe-
acncuun. [puaarounoe npemnoxensie B gynxumnn onpe-
ZCAcHHA.

Section 1

Ex. 1. Practisc your reading.

It is oftcn true that the most common conccpts we usc arc the most
difficult to definc preciscly.

Ex. 2. State what parts of spcech the following words belong to:

solution, solute, solvent, soluble, solubility, solubilization, dissolve,
dissolvable, dissolution, insoluble, solvation

Ex. 3. Define the meanings of the word either in the following sentences:

1. Either of thesc techniques may be used at high temperatures. 2. There
arc substances that cannot be clearly classificd either as solutions or as
mixtures. 3. A solution of soap in watcr has propertics and composition
which might bc described as either inhomogencous or homogencous
depending on the experiment we do. 4. Chlorinc docs not burn either in
air or in purc oxygen. 5. Either of the clements of Group IA of the periodic
table has a single clectron in the outermost level. 6. This is a very uscful
reference book, I wish 1 had it in my library. — I haven’t got it either.
7. There are three journals on the table, you may take either of them.

Ex. 4. Analyse the following sentence:
Onc must know the purity of a chemical to be uscd in the reaction.

Text 27 A
The Properties of Solutions

It is difficult to give a definition which tclls clcarly and briefly how
solutions differ from mixtures and compounds, in spite of the fact that
solutions arc among the most familiar substances to be found in nature.
However, it is often truc that the most common conccpts we use are the
most difficult to definc preciscly. A solution is a homogencous substance
that has, over certain limits, a continuously variable composition. The
word “homogencous” scts a truc solution apart from a mechanical mixture,
for mixturcs have macroscopic regions which have distinct and different
composition and propertics. The propertics and composition of a solution
arc uniform, as long as the solution is not examincd at the molecular level.
There arc substanccs, however, not to be clearly classificd as solutions or
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mixtures. A solution of soap in water has a cloudy appcarance duc to particles
which consist of many soap molcculcs collected together. Such a substance
has propcrtics and composition which might be described as cither
inhomogcncous or homogencous depending on the experiment to be donc.
Therefore, there is no sharp dividing linc between mixtures and solutions.
The requirement that solutions have continuously variable composition
distinguishcs them from most compounds. However, many solid materials
wc commonly think of as compounds actually show variablec composition.
Cuprous sulphide and ferrous oxide arc examples of compounds which
might also be thought of as solutions. No matter how carcfully we made
our dcfinitions of solution, mixture, and compound, we must cxpect to
find certain substanccs not to be uniquely classified as onc of these. There
is no rcason to cxpect naturc to be cooperative and producc only substances
which arc casily classificd, and since this is the case, the most uscful
definitions are often the shortest, rather than the most exhaustive.

Words and Word-Combinations to Be Memorized

actually, appcarance, bricf, briefly, this is the case, certain, classify, clearly,
continuously, depending on, distinct, examine, familiar, ferrous, for,
homogencous, level, as long as, mechanical, no matter, preciscly, requirement,
to set, uniform, variable

Ex. 5. Give the Russian equivalents for the following:

to give a dcfinition, to tcll clearly and bricfly, in spitc of the fact, it is
often true, the most common concepts, over certain limits, as long as, a
cloudy appcarancc, the cxperiment to be done, a sharp dividing linc, no
matter how carcfully, since this is the casc

Ex. 6. Give the English cquivalents for the following:

OTJIMYATLCA OT, CBOICTBA PACTBOPOB, BCILCCTBA, KOTOPLIC MOYKHO HATH
B NPHPOAC, TOYHO ONPCACIHTH, FTOMOICHHOC BCILCCTBO, NCPCMCHHLIIT CO-
CTaB, HCCJICAOBATH Ha MOJICKY/IAPHOM YPOBHC, YCTKO KiacciHUHPOBATh,
B 3aBHCHMOCTH OT 3KCIICPHMCHTA, HCT OCHOBAaHMIT OXKHAATD

Ex. 7. Fillin the blanks with articles where necessary.

1. It is rather difficult to give ... definition of ... solution. 2. ... word
“homogencous” scts ... truc solution from ... mecchanical mixture.
3. ... ferrous oxide is . xamplc of ... compounds wc may consideras ...
solution. 4. ... most uscful definitions arc often ... shortest. 5. At ...
molecular level ... propertics of ... solutions are not cxamined well cnough.

Ex. 8. Give synonyms for the following:

precisely, distinct, different, examine, however, duc to, consist of, many,
do, matcrial, commonly, actually, show, also, since
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Ex. 9. Give antonyms for the following:
difficult, familiar, often, apart, different, short, most, certain, variable

Ex. 10. Translate the scntences into Russian.

1. Professor N was the first to prepare this kind of glass clectrodes in our
laboratory. 2. They staycd at the laboratory till 8 in the cvening, becausc
they had a lot of work to do. 3. There are two points to discuss. 4. This is the
condition for cverybody to observe. 5. There arc some rules never to be
forgotten. 6. Students who study chemistry must learn to do experiments.
7. Here is the room where chemicals are stored. 8. The need often arises in
chemical rescarch to measure the concentration of a solution with a high
degree of precision. 9. A student about to begin an experiment must get his
supervisor’s permission. 10. The substance to be dissolved is called the solute.
11. There are a lot of problems for chemists to solve. 12. Acids arc chemicals
to be uscd carcfully. 13. Not the least of D. 1. Mendelcycev's services to
chemistry was his publication of the first text-book of chemistry to be based
throughout on the periodic system of classification. 14. John Dalton was by
no mcans the first to speculate about an atomic theory. 15. Lavoisicr was the
first to rcalize the importance of the balance for chemical investigation.
16. D. . Mendcleyev was the first Russian chemist to receive widespread
recognition in thc West during his lifctime. 17. The first clement of the
serics of noble gascs to be discovered was argon. 18. Oxygen is frequently
choscn as onc of the first clements to be studied in chemistry. 19. The risc of
tempcrature gives morce opportunity for the molecules to react. 20. There is
usually a limit to how much solutc a given volume of solvent can hold at a
given temperature. 21. Compounds have propertics that differ from those of
the constituent clements, 22. We arc living at a time when chemistry is used
almost cverywhere. 23. The periodic law D. I. Mendeleyev discovered created
ancw cra in the history of chemistry. 24. The question whether a particular
gas is lighter or heavier than air can be casily solved. 25. The statc of a
substance depends usually on the tempcerature and pressure it is subjected
t0. 26. The clements watcr is composed of arc hydrogen and oxygen. 27. The
first clement we shall study in detail is oxygen. 28. It is recommended that
watcr we usc for drinking should be boiled. 29. It often happens that the
nccessary condition for the reaction to begin is the presence of a catalyst.
30. It is the usual laboratory practice that the potassium chlorate oxygen is
to be produced from is placed in a vesscl and heated.

Ex. 11. Translate the sentences into English without using a dictionary.

1. Ha Bonpoc o ToM, 4cM pacTBOPLI OTAHYAIOTCA OT CMCCCil, HC BCCIAA
JICTKO OTBCTHTD. 2. Cpcnn BCINCCTB, KOTOpbIC MOXKHO HaiiTH B NPHPOAC,
‘HeMano pacteopoB. 3. CBOFICTRO FOMOrCHHOCTH NMO3RONACT OTAHMHTD HC-
THHHBII PacTBOp OT McXaHiucckoii cmeci. 4. Hexotopeie cBoiicTea pa-
CTBOPOB MOXHNO OOBACHMTL TOALKO HA MONCKYASpHoM yposnc. 5. Her
OCHOBaNKIT NOJAraTh, YTO BCLICCTRA, KOTOPBIC MbI HAXOAMM B NpHpoAC,
BCCra JICTKO KAAacCH(HUMPOBATS.
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Ex. 12. Answer the following questions:

1. Why is it difficult to give a definition of a solution? 2. Solutions arc
among the lcast known substanccs, aren’t they? 3. What is usually
considered as the main property of solutions? 4. In what way can you
characterize a solution of soap in water? 5. Can onc casily classify
substanccs to be found in naturc? 6. What dcfinitions arc the most uscful?

Scetion 11

¥np. 1. Hazosure 3Ha4CHNS CI1eaYIOINX BHTEPHAUNONAILHLIX C10B:

typc, component, cthyl alcohol, zinc, metal, palladium, composition,
rcally, contain, specify

¥np. 2. llposepsTe, noMiiTe 11 BoI 3HAYEHHA CACAYVIOUINX C10B; €Can
Her, obpatitTech K copapio:

just as, rclationship, list, satisfy, trcat, respectively

Text27 B

IIpouTtitTe TeRCT NPo ceGR (KONTPOILIIOE BPeMs YTCHHA — 3 MBHYTLI).

Types of Solutions

Just as the variables, pressure, volume, and tempcerature, were used to
describe the state or condition of pure gascs, liquids, and solids, these and
certain other variables must be uscd to describe solutions. First, some
statcment must be made about what chemically important constituents arc
present in the solution to be considered. A solution of ethyl alcohol
(C:HsOH) and water rcally contains three clements: hydrogen, oxygen
and carbon. However, becausc there is a quantitative relationship (the law
of definite composition) between the amounts of carbon, hydrogen, and
oxygen in cthyl alcohol, and a similar relationship between the amounts
of hydrogen and oxygen in watcr, the composition of the solution can be
completcly described by specifying only the quantitics of alcohol and water
we uscd to prepare the solution. The substances used to specify the
composition of a solution arc known as components. One of the
componcnts, usually thc one which is present in greatest quantity, is called
the solvent; any other component is called a solute.

There are many possible types of solute-solvent pairs to be listed later.
A mixturc of two gascs satisfics our dcfinition of a solution, but the propertics
of gascous mixturcs are usually trcated by Dalton’s law and we shall not
consider them here. Other types of solutions that arc important arc:

1) liquid in liquid; 4) liquid in solid;
2) solid in liquid;  5) gas in solid;
3) gasinliquid;  6) solid in solid.
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Of these, the first three are common, and the last three, called solid
solutions, occur less frequently. Mercury dissolved in zinc, hydrogen gas
dissolved in palladium metal, and zinc dissolved in copper arc cxamples
of solutions in which liquid, gas and solid, respectively, arc dissolved in
solid. Apart from their mechanical propertics, solid solutions do not differ
greatly from the solutions of liquids.

¥np. 3. lepeaaitre ocroBnoe conep:aanite TEKCTa B HeCKOJILKUX npen-
JowennaAx.

¥Ynp. 4. Kakoe ;1080 B TEKCTE 03HA4ACT «NOMUMO, KpoMen?
¥Ynp. 5. Hailinute B TeKCTe 0TBCTHLI HA C1CAYI0LLIE BONPOCHI:

1. Kakitc napaMcTps! 1cnonsb30Banich o onucaHnsa (Gu3inuccKoro
cocrosaHita BewecTs? 2. Kak onpeacnscrca cocras pactBopa? 3. Kak onm-
CHIBAIOTCA COCTaBHbIC MacT pacTBopa? 4. Uro rosopitcs o cBOJCTBAX
rasoBbix cMcceii? 5. Kakie THnb! pacTBOpPOB OTHOCAT K TBCPALIM PacTBO-
pam? 6. UcM oTni4aloTCA TBCPABIC PACTBOPbI OT JKHAKHX?

Yap. 6. 3axonuirre caeayomite NPeLIOAREHUA:

1. Pressure, volume, tempcerature and certain other vaniables werc used. ..
2. A solution of cthyl alcohol contains... 3. A solvent is... 4. A solute is...
5. The most common types of solutions arc... 6. Solid solutions occur...

Seetion I1I

Ex. 1. Make up short dialogues according to the example.

Example: | — I don't like lectures on history.
— Why not?
— Prof. N speaks too quickly, I can't always follow him.

Ex. 2. Respond to the following statements:

1. There is a property that allows to distinguish a truc solution. 2. The
propertics of solutions can be understood at the molccular level. 3. Both
the solvent and the solute determine the propertics of a particular solution.

Ex. 3. Give detailed answers to the questions.

1. What is considered to be a truc solvent? 2. Can you give any cxamplcs
of natural solvents? 3. What kinds of solutions do you know? 4. What is
the most familiar type of solutions?

Ex. 4. Discuss the following topics:

1. The Characteristic Propertics of Solutions.
2. Similarity and Difference Between Various Types of Solutions.
3. The Laws Describing the Propertics of Solutions.



Part Five
THE ADVERBIAL MODIFIER

Lesson 28

IFPAMMATHKA: O6cToarensctso. CyiuecTBHTENBHOC, HAPEYIE, TePYHIAii
H repyumtansubii 060poT B GyHKIUNI 00CTOATENLCTBA.

Section 1

Ex. 1. Practise your reading.

As long ago as 1833, it was concluded that clcctrolysis took placc
through the transport of clcctricity by mobilc charged particlcs.

Ex. 2. State what parts of speech the following words belong to:

elcctron, clectronic, clectricity, clectric, clcetrical, clectrify, clectro-
chemistry, clectrolyte, clectrolysis, clectrolytic, clectrolyze, electrodc,
clectrostatic

Ex. 3. Define the meanings of the word number in the following sentences:

1. There arc a number of difficultics in the analysis of such systcms.
2. My tclephone number is 2530744, 3. Since the atomic number of
hydrogen is 1, a single clcctron makes the atom clectrically ncutral. 4. An
ion is regarded to have an clectrovalence cqual in number and sign to its
charge. 5. The number of diffcrent kinds of molccules is cnormous. 6. There
arc a number of stcps which are common to all metallurgical processes
involved in cxtracting a mctal from its orcs. 7. An idca able to cxplain or
corrclatc a number of facts is called a hypothesis. 8. A great number of
mcthods arc now in usc preparing silicon.

Ex. 4. Analyse the following sentence:

A good dcal of succcess in the study of molccules in the gas phase
promptcd chemists to attempt to build up theorics of solutions in an
analogous way.
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Text 28 A

Interactions in Electrolyte Solutions

In a solution of an clcctrolyte, it is often nccessary to have a detailed
knowledge of the specics present. New ions or uncharged molccules
resulting from interactions in the solution may behave quite differently
from the constituent ions of the clectrolytc. Some propertics of the
solutions will be profoundly affected, and the chemist, in order to
understand these phenomena, will require to know the naturc of the
spccics present. There arc a number of formidable difficultics in the
analysis of such systems and, during the past forty years or so, a great
deal of work has been done on the problem. The equilibrium propertics
of clcctrolyte solutions and the way in which ion-pair and complex
formation can be detccted and quantitatively studicd arc of primary
importancc. Although the application of new physical and chemical
mcthods has produced significant contributions in this ficld, the
information obtaincd from mcasurcments of a system at cquilibrium is
to some cxtent limited, and in studying the phenomenon it is desirable to
know the relevant kinetic paramecters. Without this understanding, it is
somectimces impossible to sketch the actual reaction mechanism by which
the systcm approaches cquilibrium. In general, we may rcgard the
clucidation of the structurc of an clcctrolytc solution as a difficult problem
which rcquires as many indcpendent lines of attack as possiblc.

A good dcal of succcess in the study of molcculcs in the gas phase
promptcd chcemists to attempt to build up theories of solutions in an
analogous way. The classical theorics regarded the solvent as merely
providing spacc in which the solute particles moved and interactions
between the ions and the solvent molccules were neglected. This
assumption can be questioncd on the basis of cven the most clementary
clectrostatic considerations.

As long ago as 1833, both Faraday and Danicll concluded that
clectrolysis took place through the transport of clectricity by mobile charged
particles or ions which werc discharged at the electrodcs. These tons were
produced simply by dissolving the clectrolyte in the solvent and so the
concept of bond-breaking in the molecules of clcctrolytc was first
cstablished. It is now realized that the energy required for such a proccss
comes from the solvation of the ions. When the ions are introduced into
solution, they interact with solvent molccules and a considerable heat of
solvation may be involved. In order to understand such concepts, it is
nccessary to have a more detailed picture of the structurc of the solvent
molccules. Although non-aqucous solutions arc of considerable interest,
much of the work has been done in aqueous systems and these continuc to
be of paramount importance.
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Words and Word-Combinations to Be Mcemorized

assumption, behave, conclude, considerable, a good deal of, a great deal
of, detect, discharge, clectricity, to some extent, interest, interaction, kinetic,
merely, mobile, ncglect, or so, parameter, primary, realize, result from, transport

Ex. 5. Give the Russian equivalents for the following:

a detailed knowledge, result from interactions, affect profoundly, during
forty ycars or so, the cquilibrium properties of solutions, produce a signi-
ficant contribution, the relevant kinetic parameters, ncglect some parame-
ters, the energy comes from, be of considerable intcrest

Ex. 6. Give the English equivalents for the following:

B33aHMOACHCTBHA HOHOB } MOJICKY/ B pacCTBOPC, BAHATD Ha CBOICTBA,
4TOObI MOHATH 3TH ABJICHHA, CCTb PAX TPYAHOCTCHi, B TCUCHHC MOCACAHIX
COPOKa JICT, H3Y4aTb KOMHUYCCTBCHHO, HMCTb NICPBOCTCIICHHOC 3HA4CHIC,
noay4ars HugopMaLio, OrpaHHYHBATL X0 HCKOTOPOI| CTCACHH, XKCJIaTCNL-
HO 3HaTh, NPHOMIKATLCA K PABHOBCCHIO, MOCPCACTBOM MCpPCHOCA, NO-
ABIKHAS 3apSHKCHHAN YacTHUA, PA30PBATH CBA3L B MOMCKY/C, BBOAHTH B
PacTBOp, A5 TOro YTOOb! MONATL, HCBOAHKIIT PacTBOp

Ex. 7. Fill in the blanks with articles where necessary.

1. Somectimes it is nccessary to have ... detailed knowledge about ...
composition of ... solution under test. 2. It is desirable to know ... relevant
kinetic paramcters. 3. To understand ... structurc of ... clectrolyte solution
is ... difficult problem. 4. It was concluded that ... clectrolysis took place
through ... transport of ... clectricity by ... mobile charged particles.
5. Much of ... work has been done in ... aqucous systems.

Ex. 8. Give synonyms for the following:

a number of, a great deal of, do, produce, significant, information,
obtain, study, actual, rcgard, analogous

Ex. 9. Give antonyms for the following:
present, ncw, uncharged, differently, with, difficult, many, move, morc

Ex. 10. Translate the sentences into Russian.

1. It is often nccessary to understand interactions in clcctrolyte
solutions. 2. Some propertics of the solutions will be profoundly affected.
3. In studying the propertics of a solution, it is desirable to know its
composition. 4. Intcractions between the ions and the solvent molcculcs
were somctimes ncglected. 5. On returning, we shall continue our
investigation. 6. Tomorrow you must finish it up. 7. In studying a forcign
language, onc must Icam a lot of forcign words by heart. 8. You arc not
allowed to work in the laboratory without lcaming the safety instruction.
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9. In the proccss of oxidation, the oxygen may be supplied by the air.
10. Solids dissolve in liquids only to a limited extent. 11. Pure water
conducts the clectric current hardly at all. 12. Existence of germanium
was predicted by D. 1. Mendeleyev in 1871. 13. Crystalline salts generally
diffuse rapidly. 14. Due to crowding during formation or to erosion after
formation, crystals arc scldom perfect. 15. The chemical properties of ozone
arc similar to thosc of oxygen except for its being morc active. 16. Silicon
rescmbles carbon in forming a scrics of volatile hydrides. 17. In dealing
with crystals, one first encounters ions — atoms or groups of atoms carrying
electrical charges. 18. Ncarly all mercuric compounds sublime on being
heated in the closed vessel. 19. Two clements may combine spontancously
upon being mixcd or under special conditions. 20. A catalyst is defined as
a substancc that will change the rate of a chemical reaction without itsclf
being changed. 21. Carbon burns in oxygen on strong hcating. 22. In
studying chemistry, it is nccessary to consider the nature of all kinds of
matter. 23. By changing the temperature of the reacting substances or by
changing thc concentration (mass, per unit volume), the inherent tendency
to react may be increscd or decreascd. 24. Water, a compound of hydrogen
and oxygen, is widely distributed over the carth. 25. Natural radioactivity
was discovered by the French physicist Henri Becquercl (1851-1908) in
1896 just shortly after W. K. Roentgen’s discovery of X-rays in 1895.
26. Different real gases have slightly different molar volumes. 27. The
forces acting between atoms in a molcculc are very strong, and those acting
between molecules arc weak. 28. The heat capacity of a substancc at, say,
25°C is not nccessarily the same as that measured at another temperature.
29. Covalency links are thosc commonly met with in carbon compounds.
30. Fincly divided barium sulphate has a great tendency to absorb other
ions from solutions.

Ex. 11. Translate the sentences into English without using a dictionary.

1. Jina aHanH3a pacTBOPA 3ICKTPONHTA HCOOXOMMMO 3HATh, KAKHC
9acTHILI HaXORATCA B HEM. 2. Honbl anekTponiTa st HOBBLIC HONBL, NONY-
qalomuccsa B pe3ynbTaTe B3alMOACHiCTBHIT B pacTBope, BCAyT ccba no-
pasuomy. 3. Bonbioc BHHMaHIC YIEAANOCHh H3YUCHHIO PaCTBOPOB 32 NOC-
acance Bpema. 4. Eme B 1833 roay 6uin cacnan BLIBOI, YTO 3ACKTPOIH3
NPOHCXOAHT MOCPCACTBOM NICPEHOCA INCKTPHYCCTBA MOABHKHBIMI 3aps-
XCHHbIMH yacTHUaMH. 5. Kak Boaneic, Tak 3 HCBORHbLIC pacTBOPLI NpCA-
CTaBAAIOT HHTCPCC 1A HCCACAOBATCICH.

Ex. 12, Answer the following questions:

1. Why is it ncccssary to know the spccics present in solution? 2. What
do the propertics of clectrolyte solutions depend on? 3. What knowledge
helped chemists to build up theories of solutions? 4. What fundamental
conclusion madc it possible to investigate clectrolyte solutions
Successfully? 5. What processes take place in clectrolyte solutions?
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Section 11

¥Ynp. 1. Hazonure 3ua4enns caeaylonx sHYCpuauHoHalasHbIX C1oB:

postulate, ionization, dissociate, cquivalent, association, ncutral,
opposite, specific, basc, conccpt, statistical, attraction, interpret, polarize,
identical, potential, diclectric, deviation, idcal, mobility, approximation

Yap. 2. [lpoBeprTe, NOMHITE NIt BLI 3HAYCHNR CIEAYIOUINX CTI0B; €Cs1
ner, obpaTiTech K cl0Bapio:

infinite, dilution, conform, assume, decreasc, increase, valid, owing
to, remarkably, distribute, seck (+ nndunis), ascribe

Text28 B

IpoyuTiTe TeRCT NPo ceGR (KONTPOALIOE BPEMA YTCHIR — 3,5 MUNyTLI).
Ionic Theories

About the mid-1880’s, Arrhenius postulated in his ionization theory
that (1) clectrolytes are complctely dissociated into their constituent ions
in the limit of infinite dilution, (2) the cquivalent conductance of the free
ions is independent of concentration, (3) the cquilibrium between the ions
and the undissociated molcculcs conforms to the law of mass action. Thus,
in the sccond postulate Arrhenius assumed that the decreasc in conductivity
with increasing concentration is duc to the association of free ions to form
ncutral molccules. We now know that the original postulate is invalid since
the mobility of the free ions decrcase with increasing concentration owing
to intcraction between ions of opposite charge. In 1920, Bronsted’s theory
of specific ion intcraction was based on the approximation that chemical
interaction is limited to that between ions of opposite sign. By the reasoning
given, it was shown that ions of the oppositc charge arc morce likely to
approach closc to onc another than are ions of the like charge, and this
basic conccpt led to the considerable advances made by Bronsted in his
own studics of mixcd clectrolyte solutions.

The first statistical theory of clcctrolytc solutions, the intcrionic
attraction thcory, was developed by Debye and Hiickel in 1923 and its
application has been remarkably successful in interpreting the behaviour
of very dilute solutions. The ions arc regarded as unpolarizable point
chargcs distributed in a continuum posscssing a diclcctric constant identical
with that of the pure solvent, and it is also recognized that ions group
themselves a little closcr around an ion of the opposite charge than they
do around ions of the like charge. This lcads to an ion atmosphere
surrounding cach ion in solution. From the theory, it is sought to calculatc
the average potential cnergy of a given ion in solution duc to all the other
ions, assuming thc medium to have the diclectric constant of the pure
solvent. In the argument strong clectrolytes are assumed to be completely
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dissociated into ions, and obscrved deviations from this ideal behaviour
arc then ascribed to clectrical interactions between the ions.

¥Ynp. 3. llepenaiiTe ocionnoe CORCPRANUC TEKCTA B HECKOILKUX Npea-
JIOWCIAX.

Ynp. 4. Kakue c108a B TeRCTE 03Ha4AI0T «3aK01 AciiCTBHA Mace»?
¥Ynp. 5. HaiianTe B TekcTe 0TBETLI HA CACAYIOMINE BONPOCHL:

1. KakoBul ocoBublc nosoxchia Teopun Honnsauun? 2. Yem, no
MHCHHIO AppCHiyca, 00BACHANOCH YMCHBILCHHC POBOANMOCTIS NIPH yBC-
sucHHUi KonieHTpauni? 3. Kakoe gomymicHite nocayxino OCHOBAHHCM
quia Tecopunt bpencreaa? 4. Kakas Tcopns nanbosce ycncmHo obbacuana
noseacHic pa3basncuubix pacteopos? 5. Kak obwbacusacrca noseacuuce
HOHOB B pacTBopc Ha ocHose TcopiH Jle6as i Xiokkena?

¥np. 6. 3akonunTe Cacayollite MPERIOAHCHItA:

1. The original postulate suggested by Arrhenius is invalid becausc...
2. Bronsted made considerable advances in... 3. The first statistical
theory of clectrolyte solutions was... 4. According to thc thcory
dcvcloped by Debye and Hiickel, an ion atmosphere surrounding cach
ion in solution is due to... 5. Using the theory by Debye and Hiickel
one can calculate...

Section II1

’ Ex. 1. Make up short dialogues according to the example.
Example: | — | don't quite catch the difference between these theorices.
— Look here, it’s very simple. The main point is the difference
in the behaviour of ions.
~ Oh, now I see. Thanks a lot.

Ex. 2. Respond to the following statements:

1. A grcat deal of work has been donc on the problem of interactions
in clectrolytce solutions. 2. Theorics of solutions arc in some respects similar
to theorics of gascs. 3. The problem of clcctrolysis has intcrested chemists
for almost two centurics.

Ex. 3. Give detailed answers to the questions.

1. What do the propertics of clcctrolytc solutions depend on? 2. Whose
‘contribution to the development of the theory of electrolyte solutions was
of considerable importance? 3. What fundamental ideas have been
developed at the department of the theory of solutions of the University of
St. Pctersburg?

- 189



Ex. 4. Discuss the following topics:

1. The Behaviour of Electrolyte Solutions.
2. The Development of Ideas concerning Electrolyte Solutions.
3. Generally Accepted Principles Concerning Electrolyte Solutions.

Lesson 29

I'PAMMATHKA: INpuuactite 1t npivactHelii 06opot B hynkumun obcroarens-
crea. Heaasucnmuii npiyactuntit obopor.

Section I

Ex. 1. Practise your reading.

The temperature remaining constant, the fraction of liquid molcculcs
with cnough kinctic cnergy to cvaporate remains the same, and cvaporation
continucs.

Ex. 2. State what parts of spcech the following words belong to:

vapour, vaporous, vaporable, vaporization, vaporizability, vaporize,
cvaporate, cvaporation, cvaporative, cvaporator

Ex. 3. Define the meanings of the word uatil in the following sentences:

1. Continuc heating until the solution evaporates completely. 2. Don’t
do anything until 1 come. 3. Day after day he works until night.
4. Evaporation continucs until no liquid is lcft. 5. It was not until the atomic
theory was cstablished that chemistry became a nature science founded on
scicntific principles. 6. It was not until March 1869 that the paper on the
periodic tablc was prescnted at the meeting of the Russian chemical society.
7. Let us wait for him until 9 o’clock and if he docsn’t come, we shall go
away. 8. There is no suitablc technique untif now.

Ex. 4. Analyse the following sentence:

The temperaturc remaining constant, cvaporation continucs at a
constant ratc.

Text 29 A
Liquid-Vapour Equilibrium

A liquid of rclatively low boiling tempcrature, when placed in a
container open to the atmosphere, will eventually cvaporate cntircly.
Remembering that molccules in the liquid arc “bound” by attractive forces
to their ncighbours, wc might ask why somc are able to overcome thesc
forces and lcave the liquid spontancously. The answer lies in a consideration
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of the possible magnitudes of molccular kinctic energies, for these, as we
have already mentioned, range from very low to very high valucs, and are
distributed according to the Maxwecll-Boltzmann law. Thercfore, cven if
the avcrage potential encrgy which binds the moleculcs to the liquid is
substantial, there arc always some molecules which have enough kinetic
encrgy to overcome the binding forces and enter the vapour. According to
the Maxwecll-Boltzmann law, the fraction of the molecules which have kinetic
encrgics grcater than some minimum valuc &, the valuc required for the
molccules to leave the liquid, is proportional to the Boltzmann factor, e %7,
Therefore, the temperaturc remaining constant, the fraction of liquid
molccules with cnough kinctic cnergy to cvaporate remains the same, and
cvaporation continucs. The vessel being open to the atmosphere, vapour
molccules arc swept away, and evaporation continucs until no liquid is left.

Now, lct us analysc what happcns when a liquid is placed in a closed
cvacuated container. Immediately, the liquid starts to cvaporate at a ratc
which is primarily dctermined by the fraction of molecules which have
enough kinctic encrgy to overcome attractive forces and lcave the surface.
Initially, the rate of condensation is zcro, there being no moleculcs in the
vapour. As long as the temperature stays constant, cvaporation continucs
at a constant ratc, and thc number of molccules in the vapour phasc
increascs. Consequently, the rate of condensation starts to incrcase, for as
the pressure of the vapour grows, the number of gas molecules which
collidc with and reenter the liquid surface also increases.

The time dependence of the evaporation and condensation rates is worth
considcring. Whilc growing, thc condensation rate cventually becomes
cqual to the rate of cvaporation. At this time, the number of molecules
which cnter and which leave the vapour per unit time is the same, and,
conscquently, the pressurce of the vapour stops increasing and remains
constant. If the system is left undisturbed at a fixed temperature, cvaporation
and condensation continue at cqual rates, and the pressure of the vapour

. remains unchanged. This, then, is a situation of cquilibrium between the
two phascs. Note particularly that at cquilibrium, evaporation and
condcnsation do not stop, but that the constancy of the cquilibrium vapour
pressurc is a conscquencc of thesce opposing processes proceeding at egual
ratcs. Thus we say that phasc cquilibrium is dynamic in nature.

Words and Word-Combinations to B¢ Memorized

analyse, attractive, bind, constant, dependence, initial, magnitude, note,
primarily, proportional, situation, spontaneous, substantial, it was not until...
that, not until, vessel, zero

Ex. 5. Give the Russian equivalents for the following:

cvaporate, cntircly, overcome the forces, Icave the liquid, the magnitude
of the cnergy, range from... to, substantial, overcome the binding forccs,
proportional to, remain the samc, start immediately, the dependence is
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worth considering, become cqual to, per unit time, conscquently, at a fixed
temperature, remain unchanged, opposing processes

Ex. 6. Give the English equivalents for the following:

OTHOCHTCJILHO NH3KaA TCMICPATYpPa, MOMCCTHTD B COCYS, IPCOAONCTY,
CHALI IPHTAXCIHA, CAMOMPOH3BONLHO, CPCAHAA MOTCHUHANBLNAA IUCPTHS,
OTKPBITBII COCYJL, A2BATITC MPOANATHIHPYCM, HAUHNATH HCMAPATLCA, fiCp-
BOHAYaNbO, C MOCTOANNOI CKOPOCTBIO, AABJICHHC NMApPa PACTCT, NONOKC-
HMC PaBHOBCCHA

Ex. 7. Fill in the blanks with articles where neecssary.

1. Let us analysc what happens when ... liquid is placed in ... closed
cvacuated containcr. 2. As long as ... temperaturc remains constant, ...
cvaporation continucs at ... constant ratc. 3. As ... pressure of ... vapour
grows, ... number of ... gas molecules returning to ... liquid also increascs.
4. ... time dependence of ... cvaporation and condensation rates should be
considered. 5. At cquilibrium, ... cvaporation and condensation do not stop.

Ex. 8. Give synonyms for the following:

magnitude, mention, substantial, fraction, remain, place, primarily.
initially, increasc, cqual

Ex. 9. Give antonyms for the following:

low, open, lcave, minimum, the same, continue, containcr, immediatcly.
start, also, conscquently

Ex. 10. Translate the sentences into Russian.

1. Heating the substancc, onc must be very attentive. 2. While moving.
molcculces collide with cach other. 3. When at the laboratory, onc must
obscrve safcty rules. 4. Our lecturer being ill, we had no lecture yesterday.
5. Our assumption confirmed, wc could continuc the experiment. 6. The
lecture being over, we shall have a long break for dinner. 7. If present in
air in larger amounts than 1 in 20,000 by volume, ozonc is irritant and
poisonous. 8. Practically, all acids when pure are polar molccular structures.
9. Having madc a number of cxperiments with calcium and sulphuric acid
at the temperature of 40°C, the Russian cngincer Petrov was the first to
put forward the problem of chemical activation. 10. One must be very
carcful when heating potassium chlorate. 11. Any clement when combining
with oxygen forms an oxide. 12. Whilc decaling with chemicals in a
laboratory, onc can’t do without such apparatus as funncls, beakers and so
on. 13. Once discovered, the periodic system of the clements reccived
much scicntific attention. 14. Unlcess otherwisc stated, volumes of gascs
always refer to standard conditions of temperature and pressure. 15. No
substancc can be considered chemically dry unless specially treated.
16. Large picces of sodium may produce dangcrous cxplosions if placed
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“.on watcer. 17. Sodium hydroxide is prepared industrially by two general
mcthods, the oldest being the reaction of sodium carbonate and calcium
pydroxide. 18. Hydrogen peroxide being added to an acidified solution of
tassium pcrmanganatc, bubblcs of gas arc evolved, the gas cvolved being
oxygen. 19. The formula of a compound being known, we can calculate
its molccular weight. 20. The liquid state being intermediate between the
solid and gascous statc, the properties of the liquids show similaritics to
those of both solids and gascs. 21. Cobalt and nickel arc much more resistant
to atmosphecric oxidation than iron, with nickel being cspecially resistant.
22. Considered from this point of vicw, the rcaction mechanism scems to
depend only on the following three factors. 23. Having analysed the data,
the author found that thcy were in agreement with the theory. 24. Having
been hcated to 100°C, water began to boil. 25. Having finished the
experiment, we must process the data. 26. Except where otherwisc stated,
the measurements werc taken at room temperature. 27. Other things being
equal, pressurc grows proportionately to the temperature. 28. Having
discovered the law of periodicity of the chemical elements, Mendcleycv
madc his grcatest contribution to the devclopment of chemistry.
29. Studying the propertics of any substance, the chemist has to perform a
number of experiments. 30. Lavoisicr (1745-1794), believing oxygen to
be a constitucnt of all acids, gave it the name oxygen (Greek: acid-former).

Ex. 11. Translate the sentences into English without using a dictionary.

1. Ecan %uaKocTL ¢ HH3KOI TCMACPATYPOii KHIMCHHA HAXOQHTCA B
OTKPBITOM COCYIC, 011 B KOMIC KONLOB NMOAHOCTLIO HenapiTes. 2. Monc-
KYJIbl )KIAKOCTH CBA3ANBI C COCCAHIMI MONCKYIAMH CHIAMH NPHTANKC-
Hus. 3. Hexkotopeic Monekynsl 06nanaloT KoCTaTounoil KHCTHUCCKOI
3Hcepriicii 24 Toro, YTo6bl MPCOROACTL CIUIBI CBA3BIBARHA I MCPCiiTH B
nap. 4. TIps npoitx paBHBIX YCNOBHAX, MOKA TCMACPATYpa OCTACTCA N0-
CTOAHNIOI, HCMAPCHIC NPORXOKACTCA € MOCTOAHNIOI cKOpocTblo. 5. Ecoi
KHAKOCTb HAXOAHTCA B 32KPLITOM COCYAC, HCODXOMIMO PacCCMOTPCTH NPO-
UeCcC KOHACHCALUH.

Ex. 12. Answer the following qucstions:

1. What happens with a liquid if it is placed in an open container?
2. What forces act between the molccules in a liquid? 3. Under what
conditions can some molcculcs lcave the liquid? 4. What happens if a
liquid is placed in a closed cvacuated container? 5. What docs the ratc of
condcnsation dcpend upon? 6. What situation is called cquilibrium
between the liquid and vapour phases?

Section I1

Yup. 1. HazoBuTe 3uasdeniis caeayoutinx sUTEpUALNONAJILILIX C10B:
normal, initiation, guarantce, final, introducc, agent, porous, ccramic
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¥np. 2. [IposeptTe, NOMUNTE 31 BBl 3HAYCHNHA CACAYIOMINX CI0B; €C.11y
HeT, o0paTuTecs K c1oBapio:

sensitive, raisc, bubble, exert, hence, reach, violence, exceed, avoid, evolve
Text29 B

IIpouTnTe TeKCET Npo ccbR (KOHTPOILIOE BPEMSA YTCHUS — 3,5 MItIyTLI),
Temperature Dependence of Vapour Equilibrium

Expcrimental mecasurements show that the cquilibrium vapour
pressurc of a liquid increases as the temperature increases. In the
temperature range in which the vapour pressure is small, it is relatively
insensitive to the temperature, but the vapour pressurc grows at an
increasing ratc as the temperature is raised. The temperature at which
the cquilibrium vapour pressure becomes cqual to 1 atm is called the
normal boiling temperature, or the boiling point. In the boiling proccss,
bubbles of vapour form throughout the bulk of the liquid. In other words,
cvaporation occurs anywhere in the liquid, not just at thic upper surface.
The reason that this occurs only when the vapour pressure cquals the
atmospheric pressure is casy to understand. In order for a bubble to form
and grow the pressure of the vapour inside the bubble must be at lcast
cqual to the pressure exerted on it by the liquid. This, in tum, is equal to
the pressure of the atmosphere plus the very small pressure due to the
weight of the liquid above the bubble. Therefore, bubble formation and
boiling occur only when the vapour pressure of the liquid is equal to the
pressure of the atmosphere.

The initiation of a bubble in the bulk of a purc liquid is a very difficult
proccss, since it requires that many molccules with kinctic energics greater
than that required for vaporization must be closc to onc another. Hence,
the fact that the liquid reaches the boiling temperature is no guarantce that
boiling will occur. If it docs not, continucd addition of heat will causc the
liquid to become superheated, that is, to rcach a tempcerature greater than
its boiling point. When finally occurring in a superhcated liquid, the bubble
formation procceds with almost explosive violence, because the vapour
pressure in any bubble formed greatly excceds atmospheric pressure, the
bubbles tending to expand rapidly. Such violent boiling can be avoided
introducing agents which initiatc bubbles in the liquid as soon as the boiling
temperature is rcached. Porous picces of ccramic material which evolve
small bubbles of air into which evaporation can occur scrve very well in
this application.

¥Ynp. 3. IlepenaiiTe ocHoBHOE coaCPARIIEC TCRCTA B HECKOALKMX Npea-
JOACHIAX.

¥np. 4. Kakite cl1oBa B TCKCTC 03HA4210T «B CBOIO 0MCpeaAbL»?

¥Ynp. 5. Haiiaute B TCKCTC OTBCTHE 1A C1CYIOMNE BONPOCHL:

1. In what way does the vapour pressure change at cquilibrium?
2. What is the normal boiling temperature? 3. Under what conditions
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does the initiation of a bubble in the bulk of a purc liquid occur? 4. When
does the liquid become superheated? 5. What are porous picces of ceramic
matcrial used for?

¥np. 6. 3akonuure cieayome BPCRTORCHHAS

1. The vapour pressure grows at an increasing rate... 2. The boiling

int of a liquid is... 3. Bubblc formation and boiling occur only when...

4. The fact that the liquid rcaches the boiling temperature is no guarantee
that... 5. Violent boiling can be avoided...

Section 111

Ex. 1. Make up short dialogues according to the example.

Example: | — What kind of equipment do students leam to use in your lab?

— First of all, we leam to handle test-tubes, beakers, funnels,
bumners and so on.

— It’s quite natural. You can't do without all these things if
you are a chemist.

Ex. 2. Respond to the following statements:

1. The processes of cvaporation in an open container and in a closed
onc arc not the same. 2. It is interesting to consider the time dependence of
the evaporation and condensation ratces, isn’t it? 3. Onc can casily deseribe
what happens in a liquid when it begins boiling.

¢ Ex. 3. Give detailed answers to the questions.

1. In what way docs vaporization proceed? 2. What is liquid-vapour
cquilibrium? 3. How docs temperature influence the vapour pressure?

Ex. 4. Discuss the following topics:

1. The Vaporization Proccss.
2. The Phasc Equilibrium.
3. Factors Influencing the Vapour Pressure.

Lesson 30

FPAMMATHKA: Hudunimus i uisdusimisuslii 060pot B yHK1w 06cToR-
TenncTsa. [Ipinaroynsie 06CTOATENLCTBCHHBLIC IPCIUIOACHIA.

Section I

Ex. 1. Practise your reading.

It is a matter of common cxpericnce that the capacity of a solvent to
dissolve in a given solutc is oftcn limited.
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Ex. 2. State what parts of speech the following words belong to:
mix, mixturc, mixing, mixer, mixcd, mixable, misciblc, miscibility

Ex. 3. Define the meanings of the word case in the following sentences:

1. We shall first limit oursclves to the case of idcal solutions. 2. In
case a solute and its solution recach cquilibrium, a saturated solution
may rcsult. 3. A homogcncous matcerial has the same propertics
throughout, it is far from the case with heterogencous materials.
4. According to thcir propertics the halogens should be very reactive,
and this is rcally the case. 5. Reacting with oxygen, an clement forms an
oxide in which case the process is known as oxidation. 6. Phosphorus is
very active chemically, but this is not the case with nitrogen. 7. During
oxidation, heat and light arc often liberated, in this case the process is
called combustion. 8. It was supposcd that oxidation of copper could be
prevented undcr low temperatures, and such was the case. 9. One cannot
cxpect that gas molccules would always behave in the same way as is
the case with liquid molcculcs. 10. If there arc scveral ways of doing
somcthing, onc should know all of them so that he could choose anyone,
as the case may be.

Ex. 4. Analyse the following sentence:

There are many pairs of substances which can be mixed in any
proportions to form homogcncous solutions.

Text 30 A
Solubility

While there arc many pairs of substanccs which, like water and ¢thyl
alcohol, can be mixed in any proportions to form homogencous solutions,
it is a mattcr of common cxperience that the capacity of a solvent to dissolve
a given solute is often limited. When a solvent placed in contact with an
cxcess of solute attains and maintains a constant concentration of solute,
the solutc and solution are at cquilibrium, and the solution is said to be
saturated. The solubility of a substancc in a particular solvent at a given
temperature is the concentration of the solute in the saturated solution. In
other words, the solubility of a solute is the dissolved concentration
characteristic of the state of equilibrium between the solute and the solution.
It is difficult to overcmphasize the importance of the conccpt of solubility
to chemistry; it is the basis of innumcrable laboratory and industrial
processes that prepare, scparatc, and purify chemicals, and is the controlling
factor in a varicty of geological and other natural phenomena. The solubility
of a substancc in a particular solvent is controlled principally by the naturc
of the solvent and solutc themsclves, but also by the conditions of
temperature and pressurc. To analyse these factors, we shall first limit
oursclves to the casc of idcal solutions.
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The liquids that form an idcal solution arc always misciblc in any
proportions and, thus, have infinite solubility in cach other. The reason
for this is casy to sce if we rceall two facts. First, limited solubility and
a saturated solution result only when a solute and its solution rcach
cquilibrium. Sccond, the cquilibrium state is a compromisc between a
natural tendcney toward minimum energy and maximum molecular chaos.
Now, the mixing of two ideal liquids is always accompanicd by an
increasc in entropy or molecular chaos, because in the solution, the solute
molccules arc spread randomly throughout the solvent, rather than being
ncarly closest packed as they are in the pure solute. That is, cven if we
could locate onc solute molcculc in solution, we could not predict what
the identity of its ncarest ncighbours was, as we could, if the molecule
werc in the pure solute phase. Conscquently, the solution has a higher
entropy than the purc solvent and solute, and the tendency toward
maximum molccular chaos favours the mixing of the two liquids.
Morcover, the fact that there is no energy change in the mixing process
mcans that the tcndency toward minimum cnergy docs not restrict the
solution proccss. Conscquently, the two liquid componcnts of an idcal
solution can mix in any proportion.

’

Words and Word-Combinations to Be Mcmorized

as is the case with, as the case may be, in case, in which case, it is far from
the casc, it is not the casc with, such is the case, a chemical, contact, emphasize,
excess, experience, be a matter of common experience, favour, ideal, identity,
maintain, maximum, natural, purify, result, saturate, saturated, solubility, spread,
themselves, toward(s), a varicty of

Ex. 5. Givc the Russian equivalents for the following:

mix in any proportions, the capacity to dissolve a solute, place in contact
with, the solubility in a particular solvent, purify chemicals, be a controlling
factor, a varicty of phcnomena, be controlled by the naturc of the solvent
and solute, be misciblc in any proportions, be spread randomly throughout
the solvent, be close packed, morcover, restrict the process, emphasize the
importance

Ex. 6. Give the English equivalents for the following:

o61ICH3BCCTHO M10 ONILITY, YTO. .. ; OrpalYcHHas CNOCODHOCTD, 136b1-
TOK PacTBOPHMOIO BCUICCTBA, ObITL B PAaBHOBCCIHH, B HACHICHHOM pa-
CTBOpC NpH JAHHOIT TCMIICPATYPC It JABACIIH, APYTHMII CTIOBAMH, 3HAYC-
HHC KOHUCNLUI PACTBOPHMOCTIH ANA XHMHH, BO MHOXCCTBC fIPHPOMNBIX
ABNCII, OFPANNYHTLCA CAYHACM, HACANLHLI PACTBOP, JOCTHIATh PaB-
HoBcCisA, CONPOBOXKAATLCA YBCAHUYCHHCM TCMACPATYPBI, A NC..., AAKC
CCINi, HCT H3MCHCHIA JHCPIIHK
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Ex. 7. Fill in the blanks with articles where necessary.

1. Substances like ... water and ... cthyl alcohol can be mixed in any
proportions. 2. ... capacity of ... solvent to dissolve ... given solute is
often limited. 3. ... solubility of ... substancc in ... particular solvent at
... given temperature is its concentration in ... saturated solution. 4. It is
difficult to overemphasize ... importance of ... conccpt of ... solubility to
... chemistry. 5. Wc shall first analysc ... casc of ... ideal solution.

Ex. 8. Give synonyms for the following:

capacity, limit, place, principally, bc accompanied by, because, toward,
conscquently

Ex. 9. Give antonyms for the following:

constant, saturated, at first, always, casy, decrease, near, minimum,
scldom, limited

Ex. 10. Translate the sentences into Russian.

1. The capacity of a solvent to dissolve a given solute is often limited
though there arc many pairs of substances which can be mixed in any
proportions. 2. In order to control our environment, the first purpose of
science must be to study and understand it. 3. To answer the question
“What are the uscs of sulphuric acid?” fully, onc would need to write a
book. 4. The alkali mctals arc usually stored in oil so as to excludc air.
5. In order for two molccules to react with cach other, they must, first of
all, be in the presence of cach other. 6. For hydrogen to be obtained from
water, clectrolysis may be uscd. 7. Sodium is a whitc metal soft cnough to
be casily cut with a knife and light cnough to float on watcr. 8. The mincrals
in which aluminium occurs, arc too numerous to recite. 9. The vapour
pressure of many pure liquids or solids is very low, in fact, so low as to be
immcasurable by dircct means. 10. The catalytic substance can be recovered
unchanged aftcr the reaction is completed. 11. As the temperature is raised,
the rate of cvaporation increases. 12. Once the validity of a hypothesis has
been tested by all possible experiments and is found to be in harmony
with all the facts, it assumes the status of a theory. 13. Whenever a chemical
rcaction occurs, an cnergy change takes place. 14. Liquid brominc should
be kept in well-stopped bottles, as this clement is poisonous. 15. The
discovery of silicon was an important cvent in chemistry, for the propertics
of the clement were found to be very close to those predicted by
D. 1. Mendeleyev on the basis of his periodic law. 16. Where the current
enters or leaves the liquid, there are cvidences of chemical action having
taken placc. 17. If sulphur trioxide is thrown into water, it will dissolve
with the evolution of much heat. 18. If there were no order in the way in
which atoms of differcnt clements combine to form the molecules and
crystals of compounds, it would be necessary for us to memorize one by
onc the formulas of thousands of substances. 19. If we had chosen the
sccond oxide, the valencc of sulphur and, thercfore, its equivalent weight
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would have been different. 20. With a few exceptions the molten metals
arc completely soluble in one another, so that it is possiblc to make solutions
of all concentrations. 21. Truc salts are always ionic, whether they are in
solution or in their crystalline forms. 22. Fluorinc and hydrogen combinc
violently cven in the dark, provided a trace of moisture is present.
23. Strange as it may scem, the rcaction may procccd both ways.
24. Important as the problem of solubility may be, we shall not consider it
now. 25. Lct us consider any factors lest anything may be omitted.
26. Unless the clectron microscope had been used, it would not have been
possible to obtain these results. 27. Were the parameters maintained, the
reaction would go to complction. 28. Physics and chcmistry arc so closely
related that textbooks of these two subjects contain much in common.
29. Many oxides arc found to combinc with acids to form salts and water.
30. Carbon monoxide cannot properly be described as cither a basic or an
acidic oxide, inasmuch as it docs not react with water.

Ex. 11. Translate the sentences into English without using a dictionary.

1. Pazanunsic BewmecTsa 061aaaloT pazmiyuHoii cnocobHocTsio pacTso-
PATLCA B ZAHHOM pacTBOpHTEiC. 2. PacTBOPHMOCTD BCILCCTBA — 3TO CIo
KOHUCHTpaLs, XapaKkTCpHas JUIA COCTOSHHA PABHOBCCHSA MCXXIY PacTBO-
PHMbIM BCLICCTBOM it pacTBopoMm. 3. IlonATie pacTBOPHMOCTH NPCACTAB-
aser co6oii 0CHOBY U MHOTOYHCICHHBIX 1a6OpaTOpHBIX H NPOMBIILLICH-
HHX npoucccos. 4. PacTBOpHMOCTL 3aBHCHT KaK OT MPHPOAB! CaMHX
pacTBOPIHTENA i paCTBOPACMOTO BCLICCTBA, TaK it OT YCJIOBHIT mpouccca.
S. JIBa *HAKHX KOMIOHCHTA HACANBHOIO PacTBOpPa MOTYT CMCUIHBATLCA
B moboii nponoputi.

Ex. 12. Answer the following questions:

1. In what way can the capacity of a solvent to dissolve a given solute

be characterized? 2. What state is regarded as cquilibrium between the

3 solute and solution? 3. What is usually called the solubility of a substance

in a particular solvent? 4. What is the importance of the concept of
solubility? 5. What is an idcal solution?

Section 11

¥np. 1. Hazosire 3nadenns cIcayomux anTepHaUMoOHANLUBIX C10BS

convert, hypothetical, contract, absorption, mole, entropy, compromisc,
deduce, argument, cnergetically, chaos, gencralization, rationalize,
accompany, anticipate

Vnp. 2. [IposcprTe, NOMUNUTE JTH BB 3HAUCHHSR CICAYIOUIIX CI0B; €Cai
HeT, 0GpaTHTECL K CT0BAPIO:

_melt, in tumn, stage, involve, represent, extend, cvolution, infinitely,
likewisc, markedly, subtle
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Text 30 B

IIpouTiTe TeReT Npo celst (KoNTPOLIOE BPEMS YTCHNA — 3,5 MuHYTLY),
Nonideal Solutions

Consider a solid substance dissolving in a liquid solvent. The solid is
such that when melted, it is converted to a liquid that, in turn, can form an
idcal solution with the solvent. The dissolution of the solid can be pictured
as occurring in two hypothctical stages:

solid solute — liquid solute — solutc in solution.

The sccond of these steps docs not involve any energy change, for the
solution formed is idcal. In contrast, the first step decs involve the
absorption of cnergy in the amount H,  per molc of solute. Conscquently,
while the tendency toward maximum cntropy favours the dissolution of
the solid, the tendency toward minimum cnergy favours the solid remaining
undissolved. Thercfore, the solubility of the solid is limited, and a saturated
solution which rcpresents the best compromise between maximizing
cntropy and minimizing cnergy is formed. Since 3Hy, is related to the
strength of attractive forces between solute moleculcs, we can deduce that
the magnitudes of these same forces determince the solubility of the solid
in ideal solutions.

By using some carc, we can extend our arguments to nonidcal solutions.
Two liquids which mix with the cvolution of hcat will be infinitely soluble
in cach other, for both encrgy and entropy cffects favour their mixing.
Two liquids which mix with the absorption of hcat may have limited
solubility in cach other, for if the mixing process is cnergetically
unfavourable, the tendency toward maximum molccular chaos may or may
not be sufficicnt to allow the liquids to mix in all proportions. Likewisc,
the solubility of a solid is likcly to be small if it enters the solution only
with considcrable absorption of heat. On the other hand, if the dissolution
of the solid is accompanicd by cvolution of heat, the solubility of the solid
may be quitc high. Even with these gencralizations it is difficult to predict
or cven rationalize qualitatively the solubilitics of substances that form
markedly nonideal solutions, for the cnergy and entropy changes that
accompany thc mixing of strongly irrcacting molecules arc subtle and
difficult to anticipate.

Yup. 3. llepeaaiite ocoBloe coaepAanie TEKCTa B HCCKOJILKHX npel-
JIOAREHHAX,

Ynp. 4. Karoe c1080 B TCKCTe 031a4aCT «npeacTaBuTn ceben?

Ynp. S. Haiiante B Texere oTBeTs! Ha CICayI0UIC BOTIPOCHI:

1. What hypothetical steps can be pictured when a melted solid is
dissolved? 2. At what stage does the encrgy change take place? 3. Why is
the solubility of the solid limited? 4. What two liquids will be infinitely
soluble in cach other? 5. When will the solubility of the solid be high?
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¥Ynp. 6. 3akon'nTe cacayloutie NpesIoKennn:

1. The magnitudes of the attractive forces determine... 2. Two liquids
will be infinitely soluble in cach other if they mix with... 3. Two liquids
mixing with the absorption of hcat may have... 4. Itis difficult to predict...
§. If the dissolution of the solid is accompanicd by cvolution of heat...

Section III

Ex. 1. Make up short dialogues according to the example.

Example: | — Why didn’t you come to the seminar ycsterday?

— Becausc I've missed Dr. N’s lecture.

— I see. Having missed the lecture, you couldn’t take
part in the discussion.

Ex. 2. Respond to the following statements:

1. The process of dissolving a solid in a liquid is diffcrent from the
process of dissolving a liquid in a liquid. 2. Solubility depends on a number
of factors. 3. One can casily predict the solubility of a particular solute in
a given solvent.

Ex. 3. Give detailed answers to the questions.

1. What is solubility? 2. What docs the solubility of a substance depend
on? 3. What is the difference between an ideal and nonidcal solution?

Ex. 4. Discuss the following topics:

1. Solubility of Liquids.
2. Solubility of Solids.
3. Factors Influencing Solubility.



Part Six
PARENTHESES

Lesson 31

IFPAMMATHKA: Beoanuic uncuut npeanoxchus. Hudumimus i npuyactie
8 QYUK BBOAHOTO YACHA NPELNOKCHHA.

Section I

Ex. 1. Practise your reading.

The terms “oxidation™ and *reduction’ now are applicd to reactions in
which ncither oxygen nor hydrogen arc involved.

Ex. 2. State what parts of speech the following words belong to:

oxide, oxidable, oxidability, oxidant, oxidate, oxidation, oxidative,
oxidic, oxidizc, oxidizable, oxidizability, oxidizer, oxygen, oxygenate,
oxygenize, hydroxide, dioxide

Ex. 3. Define the meanings of the word put in the following sentences:

1. Please, put this book on the shelf. 2. Pur down the apparatus, never hold
it in your hands during opcration! 3. The idca was put forward that ozonc
is essential in protecting life on the Earth. 4. To put the instrument into
operation press the red button. S. It scems to me that this is a utopian idca
and it can never be put into practice. 6. To put it in another way, these two
terms mean the same. 7. Never put ofT till tomorrow what you can do today.

Ex. 4. Analyse the following sentence:

Strictly speaking, we cannot say that we know cverything about oxidation.
Text31 A
Oxidation and Reduction

Generally speaking, the simple mcanings of thesc terms are that
oxidation is the addition of oxygen to a substance and reduction is the
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removal of oxygen. Needless to say, hydrogen seems to be the chemical
oppositc of oxygen (the two clements combinc readily, and arc evolved at
opposite clectrodes during clcetrolysis). Removal of hydrogen is, thercfore,
similar to the addition of oxygen, and addition of hydrogen is similar to
the removal of oxygen. Fuller mecanings of the two terms are therefore:
Oxidation is the addition of oxygen to, or removal of hydrogen from, a
substancc. Reduction is the removal of oxygen from, or addition of
hydrogen to, a substancec.

2S0; + 0, = 280, (oxidation of SO;; addition of oxygen)
PbO + H; — Pb + H,0 (reduction of PbO; removal of oxygen)
Cl; + H; — 2HCI (reduction of Cl;; addition of hydrogen)

H.S +Cl; — S] + 2HCl  (oxidation of H,S; removal of hydrogen)

The terms now are applicd to reactions in which ncither oxygen nor
hydrogen arc involved. To take an example, the change of ferrous oxide
to ferric oxide is, obviously, an oxidation; similarly, we can regard the
changc of any ferrous compound to a ferric compound as an oxidation
(and a change of ferric to ferrous as a reduction): 4FcO + O, — 2Fc;0;;

.FeCl, + Cl; — 2FeCl;. Note that the valency of the metal increases during
oxidation.

Mctals and hydrogen form positive ions (c. g., Na® and H*) and are,
therefore, called clectropositive. Non-metals and acid radicals arc
electroncgative as they form negative ions (c. g., O*, SO&°). Putting it
another way, morc complete definitions of the two terms arc:

Oxidation is the addition of any clcctroncgative clement or radical to,
or removal of any clectropositive clement or radical from, a substance.
Reduction is the opposite.

An oxidizing agent is a substance which brings about oxidation, a
reducing agent is a substance which brings about reduction.

Oxidizing agents includc: oxygen, hydrogen peroxide, nitric acid,
sulphuric acid, chlorine, potassium permanganate, potassium dichromate.

Reducing agents includc: hydrogen, carbon, carbon monoxide, sulphur
dioxide, hydrogen sulphide, ammonia, and most metals and non-metals.
The cquations for the oxidation of ferrous chloride are:

ZFCCl: + Cl; nd ZFCCly,
ionically: 2F¢** + Cl; — 2F¢? + 2CI~.

As alrcady mentioned, the oxidation involves a change of ferrous ion
to ferric, it occurs by loss of an elcctron (¢). And oxidation of chlorinc to
chloridc ions takes place by gain of clectrons:

Fc** — e — Fe** (oxidation);
Cl; + 2¢ = 2CI- (reduction).

To summarize, oxidation is the removal of clectrons from a substance.
Reduction is the addition of elcctrons to a substance.
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An oxidizing agent is a substancc that accepts clcctrons. A reducing
agent is a substance that supplics clcctrons.
(Remember the word ORE — Oxidation is Removal of Electrons.)

Words and Word-Combinations to Be Mcemorized

agent, ¢. g., evolve, generally speaking, loss, meaning, monoxide, needless
10 say, neither... nor, non-metal, opposite, pcrmanganate, peroxide, put into
operation, put into pracitce, put it (in) another way, put off, removal, remove,
say nothing of, scem, summarize

Ex. 5. Give the Russian equivalents for the following:

the mcaning of the term, ncedless to say, combine readily, a fuller
meaning, add to, remove from, apply to, take an example, obviously, regard
as, be the opposite, bring about oxidation, involve a change, by gain of
clcctrons, by loss of clectrons, accept, supply

Ex. 6. Give the English cquivalents for the following:

BOOOLLC rOBOPS, JICTKO COCAWHATLCA, BLUICTIATLCA HA ACKTPOAC, ObITh
MOXOXHM Ha, C/ICAOBATCIBHO, IPHMCHATE K PCAKLIHH, HH... HH..., HANpH-
Mcp, ToAo0HBIM 06pa3oM, 3aMCTHM YTO, YBCAHYHBATL BANICHTHOCTL, HHbI-
MH CJIOBaMH, MOAHOC ONpPCACACHIC, A30THAA KICAOTA, cyAb(Ha Boropo-
13, IMMHAK, GONbIIHHCTBO HCMCTAJUIOB, KK YK€ YITOMHHANOCH, YAANCHHC
3NCKTPOHOB, OKHCHTCIb, BOCCTAHOBHTCAD

Ex. 7. Fill in the blanks with articles where necessary.

1. ... oxidation is ... removal of ... clectrons from ... substancc.
2. ... oxidation of ... chlorinc to ... chloridc ions takes placc by ... gain of
... clectrons. 3. ... oxygen is ... oxidizing agent. 4. ... mcanings of ...
terms ... oxidation and ... reduction arc considered here. 5. ... change of
... ferrous oxidc to ... ferric oxidc is obviously ... oxidation.

Ex. 8. Give synonyms for the following:

addition, rcadily, therefore, full, apply, take an cxample, changc,
obviously, regard, includc, occur, take, give

Ex. 9. Give antonyms for the following:

complex, removal, opposite, decomposc, reduction, decreasc, positive,
mectal, incomplete, cxclude, loss, accept

Ex. 10. Translate the sentences into Russian.

1. To anticipate a little, there are scveral meanings of the terms
*“oxidation” and *'reduction”. 2. To be sure, any student can casily give an
cxample of oxidation. 3. To begin with, onc can say that the simplest
mecaning of the term “oxidation™ is the addition of oxygen to a substance
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and reduction is the opposite. 4. Necdless to say, this meaning is incomplete.
5. To sum up, rclatively little is known about the statc of solid solutions or
the conditions of equilibria which cxist thercin. 6. To mention only onc,
we shall consider in some detail the theory of clectrolytic dissociation in
its application to homogencous cquilibria. 7. Sufficc it to say that similar
results can be derived for other systems under investigation. 8. To putitin
another way, the attraction between molccules varics inversely. 9. To tell
the truth, these measurements vary so widely that it seems difficult to
include them in this articlc. 10. Thorium, plutonium, mcndclevium — not
to mention uranium — belong to the actinoid scrics. 11. To summarize, no
satisfactory cquation for the process has been proposed. 12. The method
is somecwhat risky and not casily genceralized, to say the least. 13. To put it
morc cxactly, these values arc now regarded as normal. 14. To say nothing
of the dctails, an oxidizing agent is a substance which brings about
oxidation. 15. Metals and hydrogen form positive ions, that is to say, they
arc clectropositive. 16. To take an example, hydrogen and carbon arc
reducing agents. 17. To illustrate, a change of ferrous ion to ferric takes
place by loss of an electron. 18. Onc of the aims of cducation is to cxtend
student’s views, his philosophy, so to say. 19. As emphasized above, this
condition is satisficd automatically. 20. As alrcady mentioned, we find
cascs where solution occurs with cvolution of heat. 21. Roughly speaking,
the conception of free ions affords very satisfactory cxplanation of all
thesc phcnomena. 22. Broadly considered, a heterogencous system is onc
which consists of more than onc physical state. 23. Put another way, one
molccule gives risc to two smaller molccules or atoms. 24. Strictly speaking,
itis for this rcason that we shall to a large extent limit ourselves to a brief
considcration of a gascous statc. 25. As pointed out previously, the term
“oxidation’ has a long history. 26. As stated above, the meaning of reduction
is the oppositc of oxidation. 27. Generally speaking, oxidation is removal
of clectrons.

Ex. 11. Translate the sentences into English without using a dictionary.

1. IlcpBoe, 0 uca 0ObI4UHO AYMAIOT, FOBOPSA 06 OKHCACHIH, — 3TO TO,
9TO OKHC/ICHHC NPCACTABAACT co0oii npucocanicie kiucnopoaa. 2. Co-
OTBCTCTBCHHO, BOCCTAHOBJICHHC — 3TO MPOTHBOMONOXMLIIT npouccc.
3. OanaKo Tenepsb 3TH TCPMHHL! PHMCHSIOTCA # K PCAKUHAM, B KOTOPbIX
HH KHCAOPOA, Hit BOAOPOA HE y4acTBYIOT. 4. CoBpeMCHHBIC ROUATHA OKHC-
JICHHA H BOCCTAHOBJICHHSA CBA3AHbI C ICPCHOCOM 3MICKTPOHOB. 5. Jins xu-
MHK2 OKHCJCHHC — 3TO YIAJICHHC MICKTPOHOB.

Ex. 12. Answer the following questions:

1. What is the mcaning of thc tcrm “‘oxidation™? 2. In what scnsc is
hydrogen the chemical opposite to oxygen? 3. Why is the change of any
ferrous compound to a ferric compound regarded as an oxidation? 4. What
1s an oxidizing agent? 5. What is a reducing agent? 6. What arc the most
common oxidizing and rcducing agents?
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Section 11

¥Ynp. 1. Hazosute 3na4cnns creayomnx HUTCpHaALNONaILILIX C10B:

sort, cxtensively, systematically, introduction, primitive, metallurgical,
restoration, nomenclature, term, natural, original

¥Ynp. 2. IIpoBepuTe, NOMUHTE /11 BLI 3HAYEHISA CACAYIOULNX CT0B; CCIN
1T, o6paTuTech K C10Bapio:

prior to, combustion, phlogiston, conccive, charcoal, dual, rust

Text31 B

IpouTiTe TERCT Npo ceGA (KOHTPOALHOE BPEMSA UTEHNHR — 3 MHHYTLI).
Original Meanings of Oxidation and Reduction

Prior to the discovery of oxygen independently by Scheele of Sweden
in 1771-1772 and by Joscph Priestlcy of England in 1774, combustion
had been regarded to be a loss of phlogiston. Roughly speaking,
phlogiston was conccived to be a sort of materia of firc. Lavoisier used
the new knowlcdge to show more extensively and systematically that
combustion is the combination of the combustible substance with
Pricstley’s “dephlogisticated air”. Knowing that scveral products of
combustion, notably thosc formed from sulphur, phosphorus and carbon
are acidic substances, Lavoisier named the clement oxygen, from the
Greck for acid-former.

Lavoisicr called the product formed by addition of oxygen an oxide.
Therefore, it was natural to refer to the process as oxidation.

To tell the truth, long before the introduction of the term “oxidation™
the term “reduction” had been used in a technical sense. Primitive man
had uscd charcoal to win iron from ores which wc call oxides. During the
decvelopment of this and other metallurgical processes reduction was used,
perhaps in the dual scnse of bringing down the bulk of an ore to that of the
mctal and of a restoration. In the latter sense it was uscd by Paracelsus in
describing the restoration of iron from rust.

With de Morveau, Berthollet and de Fourcroy — to mention only a
few — Lavoisicr devised the nomenclature used today. Oxides were
distinguished by the name of the clement combined with oxygen and by
the degree of oxidation.

¥Ynp. 3. Mepenaiite ocHoBNOE colepxanie TCKCTR CBOHMII CI0BAMM B
HECKOJILKUX NPCANOACHIAX.

¥Ynp. 4. Karoe ¢1080 B TEKCTE 038A43CT «2006LITLH?

¥np. 5. Hafiasnire 8 TeKCTe OTBCTLI 112 CTCAYIOWHC BONPOCHLI:

1. What was rcgarded as combustion before the discovery of oxygen?
2. What was understood by the term “phlogiston”? 3. What was the origin
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of the name *“oxygen™? 4. In what scnse was the term “reduction” used?
4. What process was called oxidation?

¥np. 6. 3akonnTe creayiomne NPCATOACHNAL

1. Oxygen was discovered independently... 2. Lavoisicr showed more
extensively that... 3. Lavoisicr regarded an oxide as a product... 4. In
mctallurgy the term “reduction” meant... 5. The nomenclature used today
was deviscd...

Section 111

Ex. 1. Make up short dialogues according to the example.

Example: | — Where arc you from?

— I'm from Novgorod.

— Oh, I've never been to Novgorod, but I know it is a beautiful
town.

— Oh, yes. There are a lot of intercsting places there.

Ex. 2. Respond to the following statements:

1. You know, there arc scveral meanings of the word “reduction”.
2. Howecver strange it may scem, the term “reduction” has scveral meanings,
too. 3. Now reduction is regarded by chemists as the addition of clectrons
to a substancc.

Ex. 3. Give detailed answers to the questions.

1. Why arc the terms “oxide” and *“oxidation” associated with the name
“oxygen”? 2. In what way did the terms “oxidation” and *“reduction” change
throughout the history of chcmistry? 3. What do you understand by these
terms now?

Ex. 4. Discuss the following topics:

1. The Essence of the Processes of Oxidation and Reduction.

2. The Contribution of Various Chemists into the Development of
Redox Chemistry.

3. The Aspects of Modem Redox Chemistry.



Part Seven
EMPHATIC CONSTRUCTIONS

Lesson 32

FPAMMATHKA: Omdarnucckie xonctpykuni. Yennurenbtoce do. Imdari-
YECKMC KOUCTPYKUMK THna JE is... that...

Section I

Ex. 1. Practisc your reading.

It was largely analytical chemistry that existed in the 18th and most of
the 19th century.

Ex. 2. State what parts of speech the following words belong to:

analysc, analysis, analytic, analytical, analytically, analyscr, analyst,
analyte '

Ex. 3. Define the meanings of the word place in the following sentences.

1. All the chemicals in the laboratory should be kept in their right
places. 2. Please, place the burner on the asbestos support. 3. It would be
out of place here to discuss these factors in detail. 4. If I were in your
place, I would consult the laboratory assistant. 5. May I do it in placc of
you? 6. Lavoisicr placcd great cmphasis on quantitative measurcments in
his experimental work. 7. Oxidation may take place in a proccss where no
oxygen is involved.

Ex. 4. Analyse the following sentences.

1. The terms “oxide” and “oxidation” were derived from the name of
the clement “oxygen”.

2. It was from the name of the clement oxygen that the terms “oxide™
and “oxidation” were derived.
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Text 32 A
Analytical Chemistry — the Oldest Field of Chemistry

Analytical chemistry is probably the oldest ficld in the broad spectrum
of the scicnce of chemistry. Many years were required to dispel the lure of
alchemy; more were necded to demonstrate the fallacy of the phlogiston
theory. However, it was not until the brilliant French chemist Lavoisicr
(1743-1794) demonstrated, about 1785, by actual experimental methods
that combustion was a combination of a substancc with oxygen, that he
laid the basic groundwork of modern chemistry, and, in a very particular
sense, analytical chemistry. Indeed, he can with considerable justification
be called the “father” of analytical chemistry becausce of the great cmphasis
he placed in all experimental work on quantitative measurement. It is in
this very nccessary characteristic of the true analytical chemist that he
diffcred from Pricstlcy (1733-1804), a discoverer of oxygen. Priestley, a
clergyman forced to flee from Birmingham, England, to Amcrica becausc
of his unorthodox political and religious vicws, was more of a philosopher
than a scicntist.

The first problem to engage the interest of most chemists was to
determinc as cxactly as possible the composition of the carth. Greater
emphasis was perhaps placed on chemistry than physics at this stage in
the cvolution of the natural scicnces — yet, the contributions of such
scicntists as Avogadro, Boyle, and Charles all had a direct bearing and,
therefore, great uscfulness in analysis. Avogadro’s law, for cxample, is
extremcly important in the chcmistry of gases, becausc it docs serve as a
basis for rclating weight to volume. Indeced, it is not an overstatement to
say that during thc 18th and most of the 19th century the chemistry that
did cxist was largely analytical chemistry. The pinnacle of ambition of
most chcmists at that time was to be a highly successful analyst. Any
study of chemical literature of this period shows a preponderance of titles
related to analytical chemistry.

It was in the latter half of the 19th century that the so-called “industrial
revolution™ took placce. Many beginnings (modcst at first) were made in
the industrial manufacture of numcrous items consumed in the houschold
which were traditionally produced in the home or not at all. The
raw matcrials in such manufacturing opcrations consisted chicfly of
chemicals.

The pressing and dycing of textiles, the production of glass, lcather,
soap — these arc mercly four examples (many others could be quoted) of
opcrations that moved slowly out of the home and into the factory. Slowly,
but surely, this trend built up a demand for modest changes for a limited
number of chemicals. Except for the natural dyes and tanning extracts,
most of the industrial chemicals produced in this area were inorganic in
nature, principally alkalics, mineral acids, ctc.
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Words and Word-Combinations to Be Memorized

area, analytical, as... as (possible), broad, chief, chiefly, consume, demand,
ctc., exactly, be forced, former, highly, house, indeed, justification, latter, the
former... the latter, literature, by/in nature, not at all, opcration, perhaps, press,
quote, raw, in a sense, in the sensc of, stage, successful, successfully, title,
traditional, traditionally, uscfulness, view, yet

Ex. 5. Give the Russian equivalents for the following:

the phlogiston theory, demonstrate the fallacy of a theory, in a very
particular scnsc, indecd, with justification, placc emphasis on, because
of onc’s vicws, be more of a scientist than, in the evolution of the natural
scicnccs, the so-called “industrial revolution”, raw materials, the
production of glass, quotc an cxample, slowly but surcly, modest changes,
be inorganic in naturc

Ex. 6. Give the English equivalents for the following:

aHanMTHYCCKas XHMHA, TpeboBaTh, GnecTauHit XHMHK, COBpCMCHHAS
XHMHA, HA3BIBATh OTUOM XHMItH, SKCNCPHMCHTaNbHaA paboTa, HCTHHHBII
XHMHK, OTJIHYATLCA OT, ObITH BIHYKICHHBIM, K2K MOXHO TOYHCC, COCTAB
BCIUCCTBA, HA 3TOii CTaHM, BIJIAX YHEHBIX, OBITh UpC3BLIYAITIHO BAXKHBIM,
CNYXHTb OCHOBOI1, HC GYACT NMpCyBCNHYCHHCM CKa3aTh, B TO BPCMA, BO
sropoii nonosiie XIX Bcka, GbITL CKPOMHBIM, NPOMBILLACHHOC MPOH3-
BOACTBO, COCTOATD 13, 32 HCKJIIOYCHHCM NPHPOIHBIX KpacHTeneil

Ex. 7. Fill in the blanks with articles where necessary.

1. Analytical chemistry is regarded as ... oldest field of ... chemistry.
2. Many ycars were needed to demonstrate . ... fallacy of ... phlogiston theory.
3. Avogadro’s law is extremely important in ... chemistry of ... gases. 4. ...
pressing and dycing of textiles arc ... examples of opcrations that moved
into ... factory. 5. Most of ... natural dyes were inorganic in ... nature.

Ex. 8. Give synonyms for the following:

branch, wide, require, show, remarkable, accuratcely, step, however,
highly, mainly, occur, production

Ex. 9. Give antonyms for the following:

young, nccessary, from, more, impossible, uscfulness, slowly,
successful a considerable number

Ex. 10. Translate the sentences into Russian.

1. It is the analytical chemistry that is regarded as the oldest ficld of
chemistry. 2. It is M. V. Lomonosov who is the founder of Russian physics
and chemistry. 3. It was my supervisor who advised me to use this apparatus.
4. It was Mendcleyev's periodic law which served as a key to discovering
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new clements. 5. It was not my teacher whom I addressed my question to.
6. It was in 1869 that Mendeleyev’s periodic system was published. 7. It is
horizontal rows of the periodic table which arc called periods. 8. Ozone
docs remove harmful ultraviolet radiation from sunlight. 9. It is not this
examination that is thc most difficult this term. 10. It was not till late in the
19th century that numerous houschold itemns began to be produced at factories.
11. These results do support the kinctic treatment of the behaviour of particles
in colloidal solutions. 12. Itis only at ordinary tcmpcrature that the agrecment
between the two methods is satisfactory. 13. It was not until the results
concerning solid solutions had been obtained that a general conclusion was
reached. 14. The reaction docs proceed slowly in most cascs. 15. It was
evident that the resulting mixture did obey the mixture law. 16. The usc of
deductive methods shows that all thesc cascs come from onc and the same
root. 17. Itis not until a substance undergoces distribution that it has the same
molecular weight in the two phases. 18. It is not until two picces of zinc and
copper are brought into contact that they become clectrificd. 19. In the actual
case the density of the vapour docs alter with the height. 20. It was not until
oxygen was discovered that many processes could be understood.

Ex. 11. Translate the sentences into English without using a dictionary.

1. CunTacrcs, YTO aHANHTHYUCCKARA XHMHSA — CTapciiluas oTpacab XH-
mun. 2. llorpeGoBanock MHOTO sicT, 4ToObt NOKa3aTh, YTO TeopHa ¢mo-
IHCTOHA HCBCpHa. 3. Pa3BuTHC IKCNCPHMCHTANBHLIX MCTONOB BHCCNO
Gonbiuoii BKI2A B HCCACAOBAHIC COCTABa BClcCTB. 4. Pa3Biic npombiiu-
JICHHOCTH ChIrpano Gonbiuylo posib B pa3paboTKe HOBLIX METOOB aHAMN-
THYCCKOi XHMIK. 5. MHOrHC oncpaiii, NPOX3BOAMBIUKCCA PaHCC A0Ma,
CTaN{ NPON3BOMMTHCA B NMPOMBILICHHBIX MaciuTabax.

Ex. 12. Answer the following questions:

1. Whosc investigations helped to prove the fallacy of the phlogiston
thcory? 2. Why is Lavoisicr called the “father” of analytical chemistry?
3. Why is analytical chemistry regarded as the oldest branch of chemistry?
4. What problems cngaged the interest of most chemists at that time?
5. Why did thc development of industry stimulate the development of
analytical chcmistry?

Seetion 11

Yup. 1. HazosnTte 3nauennsa cIcayomux HUTepuannonaIsiLx ¢;108:
__process, routine, test, prestige, technician, person, professional, cra,
indicatc, apparatus, finish, front, organization

¥np. 2. [lIpoBepbTe, NOMIITE T3 BLI 3HAHCUIUA CICAYIOUHX CT0B; eC1i
Her, obpaTiTect K CroBapio:

__plant, employ, quality, quantitative, constituent; perform, be concemed
with, cxclusively, relationship
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Text32 B

INMpoumiTe TERCT NPo ceba (KOUTPOALIHOE BPEMB STCHNA — 2 MINYTH),

Two Branches of Analytical Chemistry

The relatively small chemical manufacturing plants producing such
chemicals as alkalis, sulphuric acid, ctc., indced, some of the factorics
making consumer goods and employing chemicals in the processing, soon
found it dcsirable to cmploy what was most frequently referred to as a
“works chemist”. His dutics consisted largely of performing routine tests
to dcterminc the quality of the raw matcrials coming in, so to speak, the
back door, and the finishcd goods going out of the front. In nearly cvery
instancc the “works chemist” reported to the factory manager. The analyst’s
prestige within the organization was largely that of a technician, rather
than a person considered to be professional.

The “works chemist” or analyst of this cra was concerned almost
cxclusively with two branches of analytical chemistry, namely, qualitative
analysis and quantitative analysis. In qualitative analysis, intcrest is directed
to dcterminc the constituent parts of a given product, without any cffort to
determine the quantitative rclationships of thesc parts. Quantitative
analysis, on the other hand, as a term does very dcfinitely indicate, is
directly concemed not only with determining the constituent parts, but
how much of each is present.

It is these two branches of chemistry that are still regarded to be
main constitucnt parts of modem analytical chemistry, though the methods
and apparatus uscd by the analytical chemists nowadays have greatly
changed.

¥Ynp. 3. Nepenaiite ocosuoe coaepaanite TEKCTa B HECKOJILKHX npel-
JOACHUAX,

VYnp. 4. Kakue c;10Ba B TERCTe 03Ha4AI0T «NoTPeGUTEALCKItE TOBAPLIN?
Ynp. 5. HaitauTe B TeKkcTe oTBeTM Ha cleayonutie 8Onpocki:

1. What ficlds of industrial manufacture required chemists’ services?
2. What did chemists have to do at plants and factories? 3. What branches
of chemistry did the “works chemist” deal with? 4. What is the difference
between qualitative analysis and quantitative analysis? 5. Do these two
branches of analytical chemistry cxist now?

Ynp. 6. 3akonunTe creayoue NPeAIoACHIR:

1. Somc of the factorics found it desirable... 2. The main duty of an
industrial chemist was... 3. The analyst of that cra... 4. The aim of
qualitative analysis is... 5. Quantitative analysis is directly concemnced...
6. At present, analytical chemistry...
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Section 111

Ex. 1. Make up short dialogues according to the example.

Example: | — Excuse me!

— Yes?

— Is there a canteen at the department?

— Yes, therc is.

— Where is it?

— Not very far, just downstairs and round the comer.
— Thank you very much.

— That’s all right.

Ex. 2. Respond to the following statements:

1. It’s intcresting to note that the very first factorics and plants paid
great attention to the quality of the raw materials and finished goods.
2. 1 don’t know whether the prestige of the analyst is high in industry now,
but in the 19th century it wasn’t. 3. Often, it is not sufficicnt to determine
what constitucnt parts arc present in a given product.

Ex. 3. Give detailed answers to the questions.

1. What i$ the origin of analytical chcmistry? 2. How did analytical
chemistry change with time? 3. What arc the main constituent parts of
analytical chemistry?

Ex. 4. Discuss the following topics:

1. The Contribution of Outstanding Scicntists to thc Development of
Analytical Chemistry.

2. Qualitative and Quantitativc Analyses.

3. Modem Analytical Chemistry.

Lesson 33

FPAMMATHKA: OsbamiuecKite yCTyNHTEALHLIC NPEATOKCHIA,

Section I

Ex. 1. Practise your reading.

Gradually, chemists began synthesizing some things found in naturce
and later thosc not found in the natural state.

Ex. 2. State what parts of speech the following words belong to:

nature, natural, unnatural, naturally, naturalist, naturalistic, naturalism,
Daturalize, naturalization
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Ex. 3. Define the meanings of the word foflow in the following sentences:

1. You must cxactly follow the instruction. 2. Some of the results
obtained at 25°C arc as follows. 3. Since the ratio is constant, it follows
that the molccular weight of iodine is the same in liquid as in solid benzenc,
4. It is nccessary to have a definition of scicnce, I suggest the following,
S. This principlc will be followed throughout the book. 6. Cacsium and
rubidium are of importance becausc cacsium, followed by rubidium, is the
most casily ionized clement. 7. It follow's from the above that no substance
can be absolutcly pure. 8. I'll go first and you follow me. 9. Can you follow
my cxplanation? 10. The lecture will be followed by a film. 11. Following
the seminar we’ll be allowed to make our cxperiments.

Ex. 4. Analyse the following sentences:

1. Though it may seem strangc now, analytical chcmistry began to
cxpericnce a renaissance between WWI and WWILL

2. Strange as it may scem now, analytical chemistry began to cxperience
a renaissance between WWI and WWILL

3. However strange it may scem, analytical chemistry began to
cxpericnce a renaissance between WWI and WWILL

Text33 A
Classical Methods of Analysis

Strangc as it may scem now, the analyst and the “works chemist™ of
the 18th and 19th centurics depended almost entircly on what are frequently
dcfincd today as the classical mcthods of analysis, namely, gravimetric
analysis and volumetric analysis. Gravimetric analysis is bascd on methods
of dctermining the weights of the respective constituents of a product,
whereas volumetric analysis is bascd on volumes rather than weights, the
volumes bcing dctermined by a process known as titration — that is,
dctermination of the strength of acid and basic solutions.

Difficult as the situation of the so-called “works chemist” during the
industrial revolution was, it was not the sole reason for the decline of the
glamour and prestige of the analyst in the carly days of the science of
chemistry.

Following the logical scquence of events, it is not at all strangc that
chemist, having taken natural substances apart in order to determinc their
constitucnt clements, would then begin gradually to think about
synthesizing in a test-tube, at lcast some of the uscful things found in
naturc. The next logical step, of course, was to begin to think about
producing things not found in the natural state. Thus, we had an ¢cvolution
of rescarch, principally in organic chemistry, directed towards synthesizing
old or new compounds, chicfly the latter.

About halfway between World War I and World War 11, the analytical
chemist gradually began to cxperience a renaissance in his status with
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othcr members of the profession and with management. Quality becamce a
yery important factor in cver-increasing competitive markets. With this
welcome change there came a demand for more rapid and more accurate
mecthods of analysis. This demand led to a tremendous amount of rescarch
rclated to the broad ficld of analysis. New scientific concepts were
introduced, many of them bascd on what might be called physical chemistry.

Words and Word-Combinations to Be Memorized

canteen, department, event, excuse, frequently, gradually, lecture, a lot of,
lots of, manage, market, profession, quality, respective, scientific, seminar,
sequence, synthesize, test-tube, thank, tremendous, tube

Ex. 5. Give the Russian equivalents for the following:

depend on the classical methods, be defined as, gravimetric analysis,
volumetric analysis, respective constituents, determine the volumes, the
strength of acid and basic solutions, a difficult situation, the sole rcason,
in the carly days of chemistry, following the scquence of cvents, experience
a renaissance, competitive markets, introducc a concept

Ex. 6. Give the English equivalents for the following:

Ka3aThCA CTPANHBIM, NOYTH NONHOCTHIO, ONPCACAHTD BCC, TOTAA Kak,
a HC, 3aTPYAHHTCALHOC NOJOKCHHE, COBCCM HC CTPaHNO, NPHPOLHLIC
BCIICCTBA, 4TOOB! ONpCACANTD, NOCTCACHIO, CHHTC3HPOBATh B APobIp-
Ke, No Kpaiineit Mcpe, cncayrountii mar, TakiM o6pa3oM, rmaBHbIM 00-
Pa3oM, XHMHK-aHANHTHK, NOTPCOHOCTH B HOBBIX MCTOAAX aHANN3A, Or-
POMHOC KOJNHYCCTBO HCCJACIOBaHIHIT, OCHOBBIBaTLCA Ha, OBITL HanNpas-
JICHHBIM Ha, 4acTo

Ex. 7. Fill in the blanks with articles where necessary.

1. In ... volumetric analysis ... volumes were determined by ... process
known as ... titration. 2. ... situation of ... so-called “works chemist” was
rather difficult. 3. ... evolution of ... rescarch led to synthesizing old or
new compounds, chicfly ... latter. 4. ... quality became ... very important
factor. 5. There came ... demand for more rapid and more accurate methods
of ... analysis.

Ex. 8. Give synonyms for the following:
at present, wholly, single, start, mainly, fast, widc, idca, produce, often

Ex. 9. Give antonyms for the following:

frequently, casy, late, together, at once, uscless, revolution, old, the
latter, decrease

Ex. 10. Translate the sentences into Russian.

1. Whenever an clement is oxidized, some clements must be reduced.
2. Wherever sulphide orcs of the metals such as lead, copper, zinc may
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be found, there, too, we are likely to find sulphur compounds of arsenic.
3. Strange as it may secm, considering its vital importance and the fact
that it is around us cverywhere, conscious acquaintance with oxygen
dates back to only a little over two centures ago. 4. The energy involved
in any reaction is usually called the heat of reaction, cven though it may
be electrical in nature. 5. The critical temperaturc is the highest
tcmperature at which a vapour can be condensed to liquid by any pressure,
however great it may be. 6. Whenever a person working in the laboratory
mixes two or morc substances and obtains a ncw product, he wants to
know what has happcned and what substances have been produced.
7. However that may be, the agreement between the two methods is
satisfactory. 8. Important though it is, wc shall not consider this casc
now. 9. Crude though it is, this valuc is most frequently ecmployed.
10. Relatively little is known about the conditions of cquilibrium which
exist in the solid solution, whoever may say the opposite. 11. Whatever
thesc obscrvations may appear, such solutions obey Ohm’s law, just as
mectallic conductors do. 12. Simplc though it actually is, this mcthod has
the advantage of being simple and flexible and of involving usually only
modcratcly complicated considerations. 13. This technique remains
unreliable, although it has recently been improved. 14. Whatever you
may say, this circumstancc no doubt prevented carlicr observers from
accepting the concept. 15. Convenient as this method is, it has a drawback
which involves a certain risk. 16. However that may be, wc may raise
the temperaturc and find a continuous scrics of cquilibrium states.
17. Whenever a beam of whitce light is passcd through a prism, it sprcads
it out into a spectrum containing all the colours from red to violet.
18. Improbable though this casc may appear at first glance, let us consider
it in detail.

Ex. 11. Translate the sentences into English without using a dictionary.

1. Kax 310 HU CTpaHHO, MHOTHME MCTOINI AHANIH3Aa HCMONL3YIOTCA H
ceifyac. 2. TakMMH KNAaCCHYCCKIIMH MCTONaMH aHAIN3A ABIAOTCA Ipa-
BHMCTPHYCCKHIT aHATH3 1t 0ObeMHBIT aHanu3. 3. XHMHKH cHavana pa3ne-
NANK NPHPOAHEIC BCULCCTBA, YTOOL! ONPCACAHTL COCTABRAAIOWIIC HX INC-
MenTH. 4. TTocTencnno onn Hayani AymMaTh O TOM, YTOOB! CHHTE3HPOBATDL
HCKOTOPBIC MOME3HLIC BCILCCTBA B NpoGHpke. 5. 3areM OHM NOAOLIIH K
CNCAYIOWCHT CTYNCHH — CHHTC3HPOBATL COBCPIICHHO HOBLIC BCLICCTBA.
6. Poct Tpc6GoBanuii K ka4ccTBY NpHBEN K JajbHCiilIeMY COBCPLICHCTBO-
BaHHIO MCTONOB aHAN3a.

Ex. 12. Answer the following questions:

1. What mcthods of analytical chemistry arc called the classical
methods of analysis? 2. What is gravimetric analysis based on? 3. What
is volumctric analysis? 4. How did chemists come to the idea of
synthesizing a substance? 5. What stimulated the cvolution of methods
of analysis?
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Seetion I

VYnp. 1. HazoBute 3uavensis CACAYIOUNX HHTEPHANNOHATLHBLIX C10B:

modem, instrumental, calorimetry, spectrometry, effect, spectrography,
diffraction, radiomctric, polarography, modification, instrument,
microanalysis, macroanalysis, perspective, scalc, fortune

Ynp. 2. [IposeprTe, NOMUNTE M BLI 3HaYEHHS CACAYIOINX CIOB; €CAM
Her, ofpaTHTech K CJ10Bapio:

by no mecans, supcrsede, supplement, supplant, wet, fluorimetry,
continuous, sizc, sample, trace, tcam, wheel

Text 33 B
Modern Methods of Analysis

IIpoyTiTe caeayroumii TexeT npo ccbs (KouTpoabHOC BPpEMA UTenns —
3 MunyTh).

The so-called classical gravimetric and volumetric mcthods have by
no mcans been superseded by physical chemistry and physical methods.
Unlikely as such a statement may scem, instrumental analysis, as it is
known today, supplcments rather than supplants the so-callcd classical
wet methods. Such terms as calorimetry, spectrophotometry, Raman
cffect, fluorimetry, spectrography, X-ray difiraction, radiometric methods,
polarography, ctc., arc in common usage and every part of the analytical
work now performed is through the usc of instrumentation. Indced,

.modifications of many of thesc instruments arc now being moved out
into actual manufacturing opcrations in order to providc continuous
analysis.

One of the morc modem developments in the ficld of analysis is that
of microanalysis, cmployed where the size of the samples is considerably
smallcr than uscd in the type of analysis somctimes defined as
macroanalysis. Today quitc a number of analysts arc dircctly concemed
with what is frequently defined as trace analysis. The determination of
very low concentrations is often of great importance in maintaining high
quality of a product. A widc varicty of new techniques have been developed
to mect this nced. Another ficld currently receiving greater attention is the
matter of scicntific sampling. Certainly, no method of analysis, accuratc
as it may be, will give a proper perspective if the sample employed is not
reasonably rcpresentative of the whole.

Today the rescarch analyst in the chemical process industrics is an
honoured member of the “tcam”. The usc of this term has become
widespread to describe the modern *“tcam approach” to the discovery,
devclopment, and full-scale production of new products. Thus, the wheel
of fortunc for the analyst has made a completc circle.
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¥Ynp. 3. Hepeaaiite ocoBHOC COACPABINNE TCRCTA B HECKOALKHX ApECa-
JIOMCHHAX.

Ynp. 4. Kakie c10Ba B TCKCTC 03HAYA10T «OLITL HENOCPCACTBCHIO CBA-
3aHUBIM C...»7

Ynp. 5. Haiiante B TCRCTE 0TBCTLE 112 C1EAYI0ILLIC BONPOCLE:

1. What is the position of instrumental analysis in analytical chemistry?
2. What is the purposc of modifying instruments? 3. What is the diffcrence
between macroanalysis, microanalysis and trace analysis? 4. What
requircments should the sample mect to allow the analyst to obtain proper
results? 5. What is the position of the rescarch analyst in industry or
organization at present?

Yap. 6. 3akouuure CACAYIOUNIC NPCAIOACHHR:

1. Gravimetric and volumetric methods... 2. The use of instru-
mentation... 3. A wide varicty of new techniques have been developed. ..
4. A sample cmployed must be... 5. Now the rescarch analyst in the
chemical process industries...

Section III

Ex. 1. Make up short dialogues according to the example.

Example: | — Is there any acid in the bottle?

— Yecs, there is.

— How much acid is there?

— Therc’s a lot. Shall I give it to you?
— Yes, plcasce, bring it here.

— Here you arc.

Ex. 2. Respond to the following statements:

1. Itdocsn’t scem strange to me that the so-called classical wet methods
arc still in use. 2. The usc of instrumentation is essential for modern
mcthods of analysis. 3. The role of the analyst in the chemical industries is
very important now, isn’t it?

Ex. 3. Give detailed answers to the questions.

1. What instrumental mcthods of analysis do you know? 2. In what
dircctions arc analytical methods developed? 3. Under what conditions
can the analyst obtain good rcsults?

Ex. 4. Discuss the following topics:

1. The Role of Analytical Chemists in Various Periods of the History
of Chemistry.

2. The Development of Various Analytical Methods.

3. Working in a Tcam — Advantages and Disadvantages.
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- Lesson 34

[l‘T’AMMATM KA: Panstunnic cyast HHBCPCHN.

Section I

Ex. 1. Practise your reading.

Used in the design and interpretation of chemical experimentation are
various statistical mcthods.

Ex. 2. State what parts of speech the following words belong to:

act, actual, actually, action, interaction, acting, activc, activity, activist,
rcactivity, reaction, counteraction, actor, activate, activation

Ex. 3. Define the meanings of the word extent in the following sentences:

1. The extent of the accuracy of the instrument is rather limited.
2. Mcrcury undoubtedly dissolves to a certain extent in the water. 3. If
water is added to cther, solution will not occur to an indefinite extent.
4. The concentration of iodinc molccules must decrease to a greater extent
than that of iodinc atoms. 5. In liquids, the extent to which molccules can
move is morc restricted than in gascs. 6. The discovery of the electron
stimulated to some extent the development of an clectronic theory.

Ex. 4. Analyse the following sentences:

1. Statistical methods can never be a substitute for scientific judgement.
2. Ncever can statistical methods be a substitute for scientific judgement.

Text34 A
Statistical Methods in Analytical Chemistry

Statistical mcthods, as used in the design and interpretation of chemical
experimentation, arc not a substitute for common scnsc or for what scientists
refer to as scicntific judgement; they rather constitute an objcctive aid to
Jjudgement. In view of the meticulousncss cxhibited by scientific workers
in the purcly technical aspects of their experiments it scems appropriatc to
devote some thought to two further and no less important aspects of
cxperimentation: its design and the final intcrpretation of its outcome.
Very often the experimenter designs the experiment as it proceeds, acting
on a moment’s intuition. Similarly, the interpretation or a rudimentary
study of data, the latter consisting in many cascs in ranking studicd cflects
in accordance with their observed disturbances caused by experimental
and systemetic crrors. Naturally, even the most cxperienced worker is
subjcct to an occasional intuition. Thercfore natural, and actually borne
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out by the facts, is the assumption that many cxperiments could have
resulted in more conspicuous and sharper constructed plan.

In taking cognizance of the unavoidable experimental crrors, rather
than in ignoring them or dismissing them as negligible, and in attempting
a mathematical study of the avoidance or the correction of systcmatical
crrors, statisticians have succecded, to a certain extent, in offering somce
objective criteria which arc invaluablc in thesc situations. Onc of the
important by-products of these methods is an estimate of the quantity of
experimental work that is nccessary for obtaining sufficient factual proof
for a scientific hypothesis, such an cstimate being more objective than the
guessing technique often uscd. But among the most important contributions
of statistical mcthodology to scicntific experimentation is the possibility
of clearly separating the effects of various variables under study as well as
the interactions of these variables with regard to the measured quantities,
from the data resulting from a complex cxperiment. Hardly can it be denicd
that this requires careful planning. Even before the experiment is started,
the various possible types of results must be hypothetically considered
from the point of view of the questions under study.

Words and Word-Combinations to Be Memorized

aid, by-product, common sense, construct, construction, contribution,
correction, criterion, data, design, error, experienced, the extent to which,
mathematics, negligible, objective, occasion, offer, point of view, possibility,
proof, refer to as, statistical, statistics, substitute, succeed (in), sufficient,
sufficiently, in view of

Ex. 5. Give the Russian equivalents for the following:

be a substitute for, an aid to judgement, in the purely technical aspects,
it scems appropriate, the design of the experiment, act on a moment’s
intuition, be subject to, ignore experimental crrors, the correlation of errors,
an objcctive criterion, obtain sufficicnt factual proof, guessing technique.
result from a complcx cxperiment, require careful planning, consider from
the point of view of

Ex. 6. Give the English equivalents for the following:

3ApaBblii CMBICA, BBUAY MHOIHX ouIHGOK, OGBACHCHHIC pe3ynLTaTon
SKCNCPHMCHTR, ITAaHHPOBATh IKCNCPHMCHT N0 MCPC CrO NPOTCKaHMA, H3y-
YCHHC NAHHLIX, B COOTBCTCTBHH ¢ HaOmonacMeIMH ¢akTaMH, ONBLITHLI
HCCNENOBATC/b, CCTCCTBCHHOC NPCANOIOKCHIIC, MPHBOAKTD K IKCNCPH-
McHTansHoii omnOKe, H30CraTh CHCTCMATHYCCKHX OLIHOOK, CTaTHCTHKAM
YRQI0Ch CACIATD, OBITH GECLCHHBIM, MPEUIOKHTD 0ObEKTHBHBIC KPHTC-
PHH, OMIH H3 NOGOYHBIX NPORYKTOB, H3YYaCMbIC MCPCMCHHBIC, B3aHMO-
IciicTBHC NEPEMCHHBIX, 0 HaYana IKCNCPHMCHTA, pacCMaTPHBATD C TOY-
KH 3pCHHA
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Ex. 7. Fill in the blanks with articles where necessary.

1. Statistical methods arc not ... substitute for ... common scnse. 2. Two
jmportant aspects of ... experimentation are its ... design and ... final
intcrpretation of ... results. 3. Very often ... cxperimenter acts on ...
moment’s intuition. 4. Expcrimental work is nccessary for obtaining ...
sufficient factual proof for ... scicntific hypothesis. 5. Before ... experiment
is started it is nccessary to consider ... various possible results hypo-
thetically.

Ex. 8. Give the synonyms for the following:

help, show, more, facts, supposition, take noticc of, amount, demand,
begin, kind

Ex. 9. Give the antonyms for the following:

first, the former, contrary to, inexperienced, regular, take into account,
insufficicnt, the samc, simple, aftcr, finish

Ex. 10. Translate the sentences into Russian.

1. Students of chemistry have to perform a number of experiments
studying the propcrtics of any substance and so do students of geology.
2. Considered as isotopes arc atomic specics having the same number of
ncutrons but diffecrent mass numbers. 3. Not only docs chlorine unite
with frec hydrogen, but it has the ability to takc hydrogen from
hydrocarbon compounds. 4. Only upon heating above 500°C docs zinc
‘burn with a greenish flame, yiclding zinc oxide. 5. No sooner is a solid
brought into contact with liquid in which it can dissolve than a certain
amount of it passcs into solution. 6. The first phasc consists of cxccss of
phenol and a small quantity of water, so docs the sccond onc. 7. Onc
liquid laycr docs not contain water, nor docs the other. 8. Included in
this table arc densitics of liquid and vapour. 9. Not until 1869 was this
theory put forward. 10. Neither should wc forget to check the purity of
the substanccs to be handled. 11. Nowhere is it so important to have
skilful hands as in a chemistry laboratory. 12. Never is it so important to
think about stylc as in writing a textbook. 13. Never has more accurate
result been obtained. 14. He was always rcady to answer any question
and so was his friend. 15. Hardly had we heated the test-tube scveral
minutes when an explosion suddenly happened. 16. Important for this
:conclusion is the arrangement of atoms in the molcculcs. 17. Corrclative
with the hypothesis arc the results of the latest scrics of experiments.
18. Great arc diffcrences in sclcctivity between intermediates. 19. Plotted
in Figure § is the variation of sclectivity.

Ex. 11. Translate the sentences into English without using a dictionary.

1. OucHb BaXKHBIMI B AHAIHTHUCCKOI XHMHH ABNKIOTCA CTATHCTHYCC-
kue mcroanl. 2. Ensa au MOXHO cka3arh, 4TO NAaHHPOBAHKC IKCNCPH-

221



McHTa — npoctoe Acno. 3. O6GbLACHHTL KOHCHHLI PC3yNbTAT pCaKuiy
6LIBaCT HCMPOCTO H ONBLITHOMY XMMHKY. 4. YucHBIM yaanoch Bupaborars,
HCKOTOPBIC MCTOALI, 4TOOLI H30CHKATL OMINOKK NP NPOBCACHHM IKCNC-
puMcHTOB. 5. OOLEKTHBHBIMI KPHTCPHAMM NPaBHABHOCTH nay\mou ri-
NOTC3b! MOXHO CYHTATL TOALKO JaKThI.

Ex. 12. Answer the following questions:

1. In what ficlds of analytical chcmistry can statistical methods be
uscd? 2. What important aspects of cxperimentation should be taken into
account? 3. What is the role of intuition in cxperimentation? 4. What must
be the attitude to crrors? 5. What is regarded as the most important
contribution of statistical methodology to scicntific experimentation?

Section 11

¥Ynp. 1. HaszosiTe 3Ha4cHHR CAEAYIOUIMX HHTCPHAUMOHAILHLIX C10B:

fundamental, balance, opcration, utilize, limitation, intuitive, cxtreme,
dclicate, calibration, specialize, actually, visualize, ordinary

¥np. 2. lIpoBepsTe, NOMUKNTE 14 BI 3HAYCHUSA CACAYIOUINX C10B; €N
ueT, o0paTnTech K Cl10Bapio:

tool, capability, realize, take for granted, precise, ratio, yicld, tend,
tceter-totter, pendulum, upright, axle

Text 34 B

IIpouTtiTe TeRCT npo cebn (KoHTPOALHOE BPEMR YTEHNR — 2 MHHYTHI).
Fundamentals of the Analytical Balance

Of grcat importance in the laboratory is the analytical balance, one of
the most common laboratory tools. Its usefulncss increases when the
chemistunderstands its operation well cnough to utilize the full capabilitics
and to rcalize the limitations of the balance.

Somc chemistry students do not become proficient in the usc of the
balance, understandably, they are concerned with so many other and
complex instruments and problems. The balance is taken for granted. It
may be that, because balances have been used for so many centurics,
intuitive knowledge about them is assumed. At the other extreme are
thosc who know there is something precise and presumably delicate about
a balancc, and so they avoid using onc if possible. This is unfortunatc
becausc mass, along with length and time, is a fundamental mcasurement.
An cxample is thc usc of the balance to prepare standards for the
calibration of morc specialized instruments. Another important thing
about a balancc is its high ratio of capacity to scnsitivity. Few
mcasurcments will yicld as many significant figurcs as weighing on an



analytical balance. Results to six significant and cxact figures are
ordinary.

Thosc who have lcamed about balances by an intuitive process tend
to think of them as teeter-totters. Actually a balance is a compound
pendulum with complications. The essentials of the operation can be
understood casily, however, by visualizing an upright wheel free to tum
on a fixed axle...

Ynp. 3. [lepenaiiTe ocoBioe conepaanie TEKCTa B HeCKOALKUX npea-
JNIOKCHURX.

Ynp. 4. Kakoe C110B0 B TeKcTe 031124aCT (ICKYCHblil, yMeabtitn?

¥np. 5. Haiignte B TeKcTe oTBETH! H1a CICAYIOUINE BONPOCHI:

1. When does analytical balance become a useful tool in the
laboratory? 2. What is the attitude of students to the usc of analytical
balancc? 3. What mcasurcments arc regarded as fundamental? 4. What
is the characteristic feature of analytical balancc? 5. What is the design
of thc analytical balancc?

Ynp. 6. 3akouunTe caeayoune NPELIoOACHNR:

1. Analytical balance is... 2. Chemistry students arc concermned with. ..
3. Some students avoid using a balance because... 4. The balance can be
used to preparc standards for... S. Usually, a balance is thought to be...

Section 111

Ex. 1. Make up short dialogues according to the example.

Example: | — Can I help you?

— Yes. I'd like some information about forcign journals on
chemistry in this library.

— What field of chemistry are you interested in?

— Nature compounds.

— Let’s usc the computer, we'll find all the information you need.

Ex. 2. Respond to the following statemets:

1. Statistical mcthods are uscd not only for the design of expe-
nmentation. 2. To my mind, intuition is not important for chemists.
3.1don’'t think the balance is thc most cssential tool in a chemical
laboratory, there are many others.

Ex. 3. Give detailed answers to the questions.

1. What mcthods arc uscd in analytical chemistry? 2. What must
Students be able to do in a laboratory? 3. What aspccts must be taken into
account in planning experiments?



Ex. 4. Discuss the following topics:

1. Interpretation of Expcrimental Results.

2. Decsigns of Modem Analytical Balances.
3. How to Avoid Errors in Experimentation.
4. How to Estimate Expcrimental Errors.

Lesson 35

FPAMMATHKA: [Ipcuioxenns ¢ napuum cotosom the... the... . JAsoiinoc
OoTpHUuauuc.

Section 1

Ex. 1. Practise your reading.

When a solid is hcated to incandescence, it emits morc or less
continuous spectrum.

Ex. 2. State what parts of spcech the following words belong to:

continuc, continual, continually, continuation, continuity, continuous,
continuously, continuousncss, continuum

Ex. 3. Define the meanings of the word /ike and its derivatives in the
following sentences:

1. Do you like classical music? 2. Would you like to go to the theatre
today? 3. I should like to discuss this problem now but wc arc short of
time. 4. It’s likely that the rcaction will start aftcr some heating. 5. The
chemical formulas of these salts are alike: LiCl, NaCl, ctc. 6. Oxygen can
bc made commercially, just like hydrogen, by the clectrolysis of water.
7. Unlike oxygen, ozonc has 3 atoms in a molccule. 8. The reaction will
most likely take place with great cvolution of hecat and light. 9. Every
laboratory must havc glasses, tubes, beakers, bottles and the like.
10. Elements of the same group have like properties. 11. It is not at all
likely that this assumption will come true. 12. The relationship discovered
is unlikely to hold at low pressures.

Ex. 4. Analyse the following sentences:

1. It is unlikely that the crror will be great. 2. It is not unlikely that the
crror will be great. 3. The sooner you get acquainted with the cquipment,
the better.

Text35 A
Investigations of Spectra

The more profound is the investigation of the structure of atoms and
molcculcs, the more problems arisc. It was not long ago that considcration
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of the extra-nuclear clectrons was restricted to an indication that their
number must cqual the atomic number of the clement, and to a mention of
the fact that they form a relatively open structure about the central nucleus.
The question of their arrangement must now be discussed in detail, and in
this conncction valuablc information has becen obtained from an
cxamination of both optical and X-ray spectra, the former term being used
to describe spectra in the ultraviolet, visible and infra-red regions.

When a solid is heated to incandescence, it cmits a more or less
continuous spcctrum, but gascs and vapours under the same conditions,
when examined spectroscopically, show a series often very complicated,
of distinct lincs or bands occupying definite positions, that is, with definite
wave lengths. The more information concerning the composition of
various spectra was obtained, the clearer it became that the line spectra
arc producced by atoms and so arc not unfrequently referred to as atomic
spcctra, whereas the so-called band spectra, which can., in fact, often be
resolved into large number of closcly spaced lines, arc obtained from
molcculces.

A line spectrum is the onc formed when radiation from an incandescent
gas is passcd through a slit and then dispersed. The lines are produced by
energy changes when clectrons pass from high encrgy quantum levels to
low cncrgy quantum levels. The clectrons are excited from low to high
levels by the input of cnergy into the gas — usually in a discharge tube
undcr a high voltage.

In amolccular speetrum, a series of fairly broad bands is formed. These
bands arc sharp at onc edge but dying away on the other. They arisc from
the complex encrgy changes possible in a molecule. Under high resolution,
the band is shown to bc made up of many lines sharper and clcarer together
at the head of the band but more diffuse away from the head of the band. It
scems not at all unlikely that the morc complcx the molcculc, the more
complicated the spectrum is.

It is from atomic spcctra in particular that information concerning the
extra-nuclear clcctrons has been obtained.

Words and Word-Combinations to Be Memorized

band, complicated, concerning, onfunder condition, conncction, in
connection with, diffusion, disperse, cdge, emit, examination, excite, extra, in
fact, the fact that, head, incandescent, infrared, investigate, length, most likely,
not likely, nuclear, optical, in particular, pass, radiation, radiate, slit, spectroscopy.,
the... the..., unlikely, voltage

Ex. 5. Give the Russian equivalents for the following:

a profound investigation, restrict considcration to, mention the fact, in
this conncction, cxaminc a spectrum, heat to incandescence, cxamine
spectroscopically, a distinct linc, resolve into a number of lines, pass from
one level to another, excite clcctrons, by the input of encrgy, in a discharge
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tube, a scrics of bands, arisc from cnergy changes, under high resolution,
information conccming cxtra-nuclear clectrons

Ex. 6. Give the English equivalents for the following:

PaBHATLCA ATOMHOMY HOMCPY JICMCHTA, OTHOCHTCABLHO OTKpLITaA
CTPYKTYpa, pacnofio;XCHHC INCKTPOHOB, ONTHYCCKHIT cnckTp, B nudpa-
KpacHoii 06nacTH, HCNYCKaTh HCNPCPBIBHEL CICKTP, MPH TCX XKE YCNOBH-
AX, 3aHHMATL ONPCACJICHHBIC MONMOKCHMA, JUTHHA BOMHBL, NOAYYaTh HH-
dopmaunio, NUHCITHLIT CNCKTP, GMN3KO PACMONOKCHHBIC APYT K APYTY
NMHHK, PacKAICHHBII ra3, NPoNycKarb Ycpe3 LICab, BHICOKOC HAaMpAXC-
HMHC, Ha ORHOM KOHLIC, B YaCTHOCTH

Ex. 7. Fill in the blanks with articles where necessary.

1. ... moreis known about ... spectra, ... more questions arisc. 2. When
... solid is heated to ... incandescence, it cmits ... spectrum. 3. ... line
spectra are produced by ... atoms. 4. ... clectrons arc excited in ... discharge
tube under ... high voltage. 5. ... information conceming ... extra-nuclear
clectrons has been obtained particularly from ... atomic spcctra.

Ex. 8. Give synonyms for the following:

cxamination, bc limited to, question, important, cvolve, a number of,
clear, actually, get, give, likely, complex

Ex. 9. Give antonyms for the following:
disappcar, rccently, closed, different, indefinite, small, low, simple

Ex. 10. Translate the sentences into Russian.

1. Itis not unusual to consider clements from the point of view of their
propertics. 2. Not unfrcquently water itsclf acts as a catalyst in many
rcactions. 3. The higher the temperature, the greater is the viscosity of
gases. 4. The greater the number of carbon atoms in a given structure, the
morc ways there arc for arranging them. 5. The smaller the charges carried
by the ions of a crystal and the larger the ionic radii, the weaker the forces
that bind the ions to onc another within the crystal, and the more readily
the crystal structure is broken down. 6. It is not improbable that the results
of their work will be similar to ours. 7. Vaporization proceeds faster, the
higher is the tempcrature, pressure being constant. 8. The results will be in
closcr agreement, the more strictly the instruction is followed. 9. The
accuracy of weighing is not inconsidcrably influenced by the sensitivity
of the balance uscd. 10. Undcr thesc conditions concentration is higher,
the higher the temperature. 11. The harder you study, the better you master
the subject. 12. The reaction is more cfficicnt, the purer the chemicals.
13. The smaller the number of the clement, the lighter itis. 14. The greater
the quantity of heat posscssed by the body, the greater is its hotness. 15. The
carlicr the history of chemistry, the more striking it is. 16. Not unfrequently
the word has scveral meanings, c. g., the word “theory”. 17. It scemed not
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improbablc that some clements occur as a mixture of isotopes in naturc.
18. It is not at all unlikely that new clements will be discovered. 19. The
propertics of the clement arc not inconsiderably influcnced by their atomic
numbecr. 20. The atomic weights of clements are not uncommonly revised
after thorough studics in laboratorics.

Ex. 11. Translate the sentences into English without using a dictionary.

1. CymecTByCcT MHOXCCTBO MCTOAOB H3YHCHHA CTPYKTYPhLI aTOMOB H
mosickyn. 2. Lennyio undopmallitio B 37T0it CBA3M MOXHO NOJYYHTH M3
HCCJICHOBAHHA CNCKTPOB. 3. YYCHBIC Pa3fH4aloT CNCKTPL! aTOMOB H MO~
AcKyn. 4. ATOMB! AalOT AMHCITHBIC CNCKTpbl. 5. Monckynapubic CNCKTph!
HA3BIBAIOT NMOJIOCATLIMH.

Ex. 12. Answer the following questions:

1. What information can onc obtain from an cxamination of spcctra?
2. What kinds of spectra arc known? 3. When docs a solid cmit a
spcctrum? 4. Under what condition docs a gas cmit a spectrum? 5. What
spectrum is called linear? 6. What is the difference between lincar and
band spcctra?

Scetion 11

VYnp. 1. HazoBitTe 3HaMCHIR CCAYIOWBX NHTCPHAUNONRILHBIX CI0B:

associate, surprisc, doctor, demonstratc, composition, spectroscopc,
astronomy, detect, spectrographcr, priority, journal, practically, publicity,
- publish, prestigious, reputation, orange, prevalent, characteristic, construct

Ynp. 2. lIpoBepsTe, MOMHITE JIt BbI 3HAMCHNA CICAYIOWNX C10B; €CAU
Her, oGpaTiTech K ¢C;10BapIO:

scrutiny, be accustomed to, point out, cclestial, application, in behalf
of, flame, inacccssiblc, seck to, confuse, obstruct, stumble, discourage

Text 35 B
IIpouTiTe TekeT Npo ceba (KOUTPOILHOC BPCMR HTCHHA — 3 MIHYTHI).
Who Is the Discoverer of Spectrum Analysis?

The more detailed is the scrutiny of the history of chemistry, the greater
is the number of interesting facts that comc to light.

Thosc accustomed to associate the namc of Kirchhoff with the
discovery of spectrum analysis will undoubtedly be surprised to leamn that
in the ycar 1854, five ycars prior to the work of Kirchhoff, an unassuming
country doctor in a Pennsylvania village definitely demonstrated the
possibility of dctermining various clements by mcans of their lines in the
spectrum. In fact, this country doctor, David Alter, went further than this.
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He pointed out that the method could be used to determine the composition
of cclestial bodics, thus laying the foundation for the application of the
spcctroscope in astronomy, among the modem scicnees. He even called
attention to the possibility of detecting impuritics in a mctal by this method.
thus speaking the language of the most up-to-date spectrographer.

The only possiblc claim to priority over Alter’s discovery can be made
in behalf of Sir John Herschel, who in 1824 demonstrated the possibility
of detccting small quantitics of an alkali by its flame spectrum. However,
this work was descnibed in an inaccessible journal, thus receiving practically
no publicity. Unfortunately, it is not unfrequently that this happens. That
is why scicntists usually scck to publish their papers in prestigious journals:
the better the reputation of the journal, the sooner the information it contains
comgs to the reader. Furthermore, confused by the continual presence of
the strong orange lincs, later found to be sodium lincs. Herschel soon
regarded his own discovery as incorrect. The same prevalent sodium lines
kept other physicists of that time from rcalizing that cach clement has its
characteristic line in the spectrum.

Alter, howevcr, was not obstructed by this stumbling block. Neither
did the lack of scicntific instruments discourage him. He ground his own
prism and constructed his own apparatus.

¥Ynp. 3. Nepenaiite ocnoBnoe coacpaanite TERCTa B 1ECKOILKNX Apea-
JIOARCHUAX.

Ynp. 4. Kakoe ¢.1080 B TCKCTEC 03MAYACT «)ACPARHBATL, MCIIATLY ?

Ynp. 5. HaiiauTe 8 TeKcTe 0TBETH! lia Cleaylouliie BONpochl:

1. What will surprise those who study the history of spcctrum analysis?
2. What conclusion did David Alter comc to? 3. How did it happen that
John Herschel’s work remaincd unknown? 4. Why do scicntists try to
publish their papers in well-known journals? 5. What prevented Herschel
from drawing the right conclusion? .

Ynp. 6. 3akonyiTe CACAYIOWNE NPCLIOKCHIAS

1. Five ycars prior to the work of Kirchhoff... 2. Alter pointcd out
that... 3. He callcd attention of other scientists to... 4. The priority of
Herschel’s work is shown by... 5. Herschel was confuscd...

Seetion 111

Ex. 1. Make up short dialogues according to the example.

Example: | — Hello, Lena. Is Nick there?

— Yes, he is.

— What’s he doing?

— He’s busy with his paper. He's typing it.
— Can I spcak to him?

—- Just a moment, I'll call him to the phone.
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Ex. 2. Respond to the following statements:

1. I'm not interested in the history of this or that phenomcenon, the
esscnce of it is the thing that matters. 2. It’s not so casy to distinguish
between various spectra. 3. 1 think spectroscopy is a very interesting ficld.

Ex. 3. Give detailed answers to the questions.

1. What do you know about the contribution of scicntists to the
development of spectrum analysis? 2. What kinds of spectra are known
today? 3. How can they be obtained?

Ex. 4. Discuss the following topics:

1. Modem Mcthods of Analysis dealing with Spcctra.

2. The Importance of Spectral Analysis for Analytical Chemistry.

3. The Application of Spectral Analysis in Sciences Other than
Chemistry.

Lesson 36

I'PAMMATHKA: Obwce nosropenite.

Section 1

Ex. 1. Practisc your reading.

The guiding light of theory must be confirmed by the bench of physical
manipulation.

Ex. 2. State what parts of spcech the following words belong to:

general, gencrally, generalize, generalized, generalization, gencrality

Ex. 3. Define the meanings of the word question in the following sentences:

1. Not every question can be answered at once. 2. The phenomenon in
question is cxactly analogous to thosc already described. 3. That watcr consists
of oxygen and hydrogen is beyond queestion. 4. There is no question but that
sulphuric acid is much stronger than sulphurous acid. 5. Naturally, rhe
question ariscs as to the rolc of the solvent. 6. This is a questionable point of
vicw. 7. That both thesc results are devoid of crror is out of the guestion.

Ex. 4. Analyse the following sentences:

1. A bumer is on my tablc. 2. There is a bumer on my table. 3. The
bumecr is on my table.

“Text 36 A
Choosing Chemistry a Profession

The students enrolled for a course in general chemistry can and do ask
themsclves the question: “What real usc is this course to me?”
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The answer for the student who intends to major in a scicnec is obvious.
His hopc is to dcrive information to usc as a tool in making a living.

There is an answer, howcver, beyond the fact that the coursc may be
rcequired. .

The period of the tcens and carly twentics is a crucial onc in lifc. It is
during this time that the student is approaching intcllcctual and emotional
maturity and is physically in his prime. It is also at this time that he is
striving to discover what meaning and purposc there may be in lifc; he is
about to comc to the conclusion that other people actually exist as important
cntitics rather than adjuncts to his personal welfare; and it is now that with
freshly opening cyes he sccks to put the world into an undcerstandable
perspective. At no other time than this is the mind so supple and so capable
of amendment.

If there is any real lack peculiar to the age, it is the lack of all kinds of
expericnce. Years at college should provide the social and personal
expericnces to fill this gap. The first year at collcge may also be onc of
keen disillusionment, as the student discovers that the professors arc not
thc gods who hold the final answers to all being and mcaning in their
august persons.

The particular and important scrvice that the chemistry tcacher can
make is the contribution of facts to the building materials of personal
philosophy. Certainly, thc best and finest house requires the most materials
for its construction, and thc most complcte and satisfactory of personal
philosophics must be housed in a framework of fact, however gaudily it
may later be decorated with the fumiture of speculation.

This we can do: provide the student with some idcas conccming the
structurc of mattcr, the finiteness of the kinds of matter, and the changes
matter can undergo. To this, it is hoped, may be added an appreciation for
the orderliness of nature and simplc laws which govern the infinite
proliferation of her works. Once should be careful to present known facts
as the facts of expericnce and experiment and stress the idea that the guiding
light of thcory must be confirmed by the bench of physical manipulation.

Words and Word-Combinations to Be Memorized

be about, age, beyond, certainly, conclusion, fill, framework, fresh, gap,
govern, guide, infinite, intend, lack, major, other than, person, philosophy,
purpose, real, service, tool

Ex. 5. Give the Russian cquivalents for the following:

intend to do smth., derive information, make a living, the period of
the teens, a crucial period, intclicctual maturity, be about to conclude,
personal welfare, be capablc of amendment, the lack of all kinds of
expericnce, ycars at college, fill the gap, provide smb. with smth., to
undcrgo changes, the orderliness of nature, guiding light of theory,
physical manipulation
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Ex. 6. Give the English cquivalents for the following:

BLIOHpaTh NpodeccHio, Kype obuicii xHMiH, oYcBIAHbIN OTBCT, Ha-
JCKAA NOAYYHTDL HHbOPMALIIO, UCAL B XKH3HH, IHYHOC Gnarononyyic,
HCROCTATOK OMBITA, BAXKHAA YCIYra; HACH, KACAIOLUBICCA CTPYKTYphl BC-
IICCTBA; MPOCTBIC 3aKOHLI, CICAYCT GbITH OCTOPOXKHBLIM, MPCACTABNATD
(aKTH! KaK..., NOAYCPKHBATL MbIC/b, MOATBCPAHTL KT, YAOBICTBOPH-
TenbHoc obbAcHCHItC

Ex. 7. Fill in the blanks with articles where necessary.

1. ... student hopes to derive ... information to usc as ... tool in making
... living. 2. ... period of the teens and carly twenties is characterized by
... lack of all kinds of ... experience. 3. ... first year at ... college may be
... period of ... disillusionment. 4. ... student discovers that ... professors
arcnot ... gods. S. ... chemistry tcacher can providc ... student with some
fundamental idcas concerning ... matter.

Ex. 8. Give synonyms for the following:

actual, aim, apparcnt, obtain from, come ncarer, too, find out, try to,
give, of course, nice, thought, cmphasizc, lead

Ex. 9. Give antonyms for the following:
ask, latc, come, now, with, excess, best, carlicr, carcless, finite

Ex. 10. Translate the sentences into Russian.

1. The methods emplyed depend upon the system under consideration.
2. Itis owing to the dissociation of acctic acid that the solution becomes
alkaline. 3. Discussed in the precceding chapter is the behaviour of
systems formed of two components. 4. It is not improbablec that the ratio
of the concentrations of a given substancc, distributed between two
phascs, will be constant. 5. It is not until the solution forms a column of
height / that watcr cnters the tube. 6. Ncither can onc suppose that the
vapour obcys the law. 7. Sodium acctatc in water docs undcrgo a partial
dccomposition. 8. Given in the following table arc the values of the
solubility. 9. To be surc, the most intcresting thing about the conduct of
hydrogen is its affinity for oxygen. 10. Putting it another way, the reverse
proccss to that of oxidation is called reduction. 11. Although there can
be at Icast as many alcohols as there arc hydrocarbons, only a few of
thesc arc of importance. 12. Generally speaking, not all chemical reactions
arc accompanicd by a rclcase of cnergy. 13. Kinctically, chcmical activity
is duc to collisions of thc molcculcs of the rcacting substances.
14. Surprising as it may sccm, compounds containing the sodium ion arc
almost certain to be soluble. 15. The greater the acidity, the greater is
the capacity for holding anions. 16. To sum up, the halogens, as a group,
form onc of the most striking cxamples of family relationship found in
the periodic table. 17. Generally speaking, it is among the spontancous
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processcs of nature, many of them chemical, that we find cnergy for
doing our work. 18. A changc in vclocity is callcd an acceleration. 19. The
greater the applicd force, the greater the change in velocity — that is to
say, the greater the acccleration.

Ex. 11. Translate the sentences into English without using a dictionary.

1. OGLIMHO YCNOBCK CTAHOBHTCA CTYACHTOM, CCJIH OH HAACCTCA 3aHH-
MaTBLCA HayKO#T WK NOAYYHTDL HN(OPMALIIIO, KOTOPYIO OH MOXCT HCHOJNb-
30BaTh, 4T00LI 3apabarniBats ccOc na xisub. 2. IOHOCTL — camulii Gna-
ronpHaTHBIT ncpnoR ana atoro. 3. Huorna B ncpsbic roasl obyucisia
CTYACHT HCMBLITHLIBACT pa3ouaposannc. 4. B atoM cayuac wenarensto no-
IyMaTh, npasiuien st Obin BuIGop npodeccun. 5. Onna 13 0CHOBHBIX LC-
Acii 06pa3oBaHHA — O3HAKOMHTLCA ¢ PyHAAMCHTANLHBLIMH TCOPHAMH H
HOBBIMH HacaMH B H3GpanHoii obnach.

Ex. 12. Answer the following questions:

1. What question do students often ask themsclves? 2. Why is the
period of the teens and carly twenties regarded as a crucial period of one’s
lifc? 3. Why may the first ycar at collcge be the period of disillusionment?
4. What scrvice can the chemistry tcacher make? 5. What knowledge is
the chemistry student provided with?

Secetion 11

¥ap. 1. HazosHTe 3HaMenna CICAYIOMX BUTEPHAUNONAILILIX CT0B:

individual, rational, spccific, rcality, cmpirical, analogy, characterize,
cnginccr, litcrature, ordinary, culture, realistic

¥np. 2. Ilposeprre, noMusiTe 2118 BLI 3HAYENHA CACAYIOMNX CAOB; €N
HeT, oGpaTiiTech K C0BAPIO:

virtually, stick, urgent, implication, trouble, web, scaffold, cdifice, wisc,
gain, acquisition, sink (sank, sunk), cnvironment

Text 36 B

IpoutnTe TeReT npo cebA (KONTPOILI0E BPEMSA YTCHNA — 3 MIHHYTLL).

Why Study Chemistry?

Certainly, the student who has had onc ycar of chemistry remembers
virtually no detail aftcr a few months. The things that stick will gencrally
include somc notion of atomic structure, and this information will be of
somc help to the individual in forming a rational philosophy and in
understanding the very urgent implications of atomic power sources; but
if this is to be all the student gains we may well be troubled.
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It is casy to attack any spccific coursc as contributing littlc or nothing
that the student will usc after graduation. However, the huge reality and
mcaning of cducation lic precisely in that web of concepts and attitudes
which have no mcaning without factual detail. It is of no importancc that
the scaffolding of empirical facts disappear after the cdificc we call
cducation has been crected.

It is not wisc to press the analogy too far. Beside this complex of
attitudes and idcas wc have called philosophy, or cducation, there is
nccessarily gained by the student a good deal of knowledge which might
be characterized as off-hand knowledge in the sensc that it is immediately
present and usable whencever called up. Such is the knowlcedge the
cngincer uscs in the practice of engincering and his information in the
arts and litcraturc which hc may usc in ordinary conversation. This
immediately available information is tool and culturc matcrial and its
acquisition is dcfensible.

But what of that information which has been lost unused, is other than
scaffolding? Thc answer is that it has not been lost. Matcerial which has
sunk below the level of recall may be much more casily relcarned and
understood than brand-new matcrial. The foundations have been built and
lic in readincss for the possible time when a particular skill is to be
devcloped. This non-recall information is thus not uscless, cven though a
great part of it be unuscd. It might be pointed out that cven tool information
is largely sunk below the level of recall. Especially in chemistry, though a
man has a million facts in his hcad, he still needs the reference literature.

The unique valuc of a course in chemistry is that it is the only coursc
taken by the great majority of students in which they learn the structure
and bchaviour of the matter of which their environment is composcd. Each
knowledge is of primary importance in the development of any realistic
philosophy or the understanding of nature.

¥np. 3. [lepenaiiTe ocnosnoc coxepRanie TCRKCTa B HECKOALRIX Apea-
JOREHNAX.

¥Ynp. 4. Kakue cnosa B TeRCTe 0311a4210T GUANKMA, KOTOpbie BCCITia ¢
T0060iin?

¥np. S. Haiianre B TeKcTe 0TBETLI NA C1EAYIOMNC BOIIPOCLI:

1. Docs the student remember everything he lcarns? 2. What may any
specific coursc be criticized for? 3. What kind of knowledge docs the
student gain? 4. What may be the example of off-hand knowledge? 5. What
is the usc of information which scems to be lost? 6. What is the unique
featurc of a coursc in chemistry?

¥ap. 6. 3akon4irre cICAYIOWME NPCAACKRCHNAS

1. Wc may be troubled if... 2. The essence of cducation is... 3. The
foundations lic in rcadiness... 4. Though a person has a million facts in
his head, he... 5. Chemistry coursc is of primary importance because. ..
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Section 111

Ex. 1. Make up short dialogues according to the example.

Example: | — Ah, good evening, Mike! 1 never scc you at the faculty
nowadays.

— Yes, we used to meet on Wednesdays, but now my time-
table has changed.

— Has it?

— Yes, now I have classes in St. Petersburg, not here onj
Wednesdays.

— I see.

Ex. 2. Respond to the following statcments:

1. Choosing a profession is not an casy thing, you know. 2. As for
me, I like chemistry most of all. 3. I'm sorry to say, but 1 forget a lot of
what I learn.

Ex. 3. Give detailed answers to the questions.

1. What do peoplc cxpect to gain from education? 2. Why is it nccessary
to lcarn cven those things which won’t be used immediately? 3. Why is
chemistry onc of the most useful professions?

Ex. 4. Discuss the following topics:

1. Possiblc Ways of Choosing a Profession.
2. The Purpose of Highcr Education.
3. Chcmistry as a Profession.



TRANSLATION PRACTICE
Texts

Text 1
Conductance and Electrolysis

Generally speaking, the classification of a substancc as a non-clectrolytc
or as an clectrolyte is bascd on the conductance of its aqucous solution.
Aqucous solutions of non-clectrolytes do not conduct an clectric current
to any greater cxtent than pure water docs, whereas aqucous solutions of
clectrolytes conduct an elcctric current and undergo clcctrolysis. Weak
clcctrolytes give solutions which arc relatively poor conductors because
of a limited degree of ionization. On the other hand, aqucous solutions of
strong clcctrolytes readily conduct an clectric current.

If a strong clcctrolytc is formed as a result of a chemical recaction
involving two weak clcctrolytes, the conductance of the resulting solution
increascs. If the ions of a strong clectrolyte arc removed from solution as
an insoluble precipitate, or from a weak clcctrolyte with the ions of another
rcactant, the conductance of a mixture of the reactants is less than that of
the strong clectrolyte. After the reaction is complete, the conductance will
increase upon further addition of the sccond reactant, provided the latter
is a strong clectrolytce.

Elcctrolysis always accompanies the passage of a direct current through
an aqucous solution. Cations arc reduccd to a lower oxidation statc, somc
of them to the free state, at the cathodc; anions are oxidized to ions with a
higher oxidation state, or to the free state, at the anode.

Text 2
Library and You

Bcecausc of the vast accumulation of data, today’s student of chemistry
must rely on the literature more than cver before; it is thercfore to his
advantage to become acquainted with the organization and proper usc of
the chemical literaturc at the carlier stage of his training. A good way of
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helping him to accomplish this in an informal fashion is to cncourage him to
acquire for his own collection a core of reference books. A great number of
undergraduates as well as graduate students are not aware of the wealth of
information availablc in basic refcrence tools such as dictionarics and
handbooks, simply because they are not in the habit of regularly consulting
them. By owing a number of these relatively incxpensive reference tools,
the student will have a great deal of information at his fingertips, and thmugh
constant usc of it will develop good library habits which will not only benefit
him throughout his professional carcer but also reduce his tendency to
memorize material which he can rcadily obtain from these books.

Text 3
Infrared Spectroscopy

Infrared spectroscopy resembles Raman spectroscopy in that it provides
information on the vibrational and rotational energy levels of a specics, but
it differs from the latter technique in that it is based on studying the light
transmitted through a medium after absorption, and not that scattered by it.

The techniques of Raman and IR spectroscopy are gencrally considered
complementary in the gas and solid phases becausc some of the spccics
under study may reveal themsclves in only onc of the techniques.
Nevertheless, it must be stressed that Raman scattering is not affected by
the aqueous medium, whercas strong absorption in the infrared shown by
water proves to be a troublesome interfering factor in the study of aqucous
solutions by the IR mcthod.

Text 4
Nuclear Magnetic Resonance

The nuclei of atoms can be likened in some respects to.elementary
magnets. In a strong magnctic ficld, the different oricntations that the
clecmentary magnets assume correspond to different encrgics. Thus,
transitions of thc nuclcar magnets between these different encrgy levels
correspond to different frequencics of radiation in the short-wave, radio-
frequency range. Hence, if an clectrolytic solution is placed in a strong
magnetic ficld and an oscillating clcctromagnetic ficld is applicd, the
nuclcar magnets cxchange energy (exhibit resonant absorption) when
the incident frequency cquals that for the transitions of nuclei between
various levels.

Werc this NMR to depend only on the nuclei of the specics present in
the solution, the technique would be without point for the identification of
spccics in a solution. But the nuclei sense the applicd ficld as modificd by
the environment of the nuclei. The modification is almost exclusively duc
to the nuclei and clectrons in the neighbourhood of the sensing nucleus,
i. €., duc to the adjacent atoms and bonds. Thus, NMR studics can be used
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to providc information on the type of association between an ion and its
environmental particles, c. g., on ion-solvent interactions or ion association.

Text 5
Gold

Perhaps no other metal has playcd such an important part in the destiny
of man as gold has. For centurics, it has stood as a barometer of wealth
and nobility. To sccure it, men have fought, suffered and dicd. Countries
have been founded through the search for it; kingdoms have been lost
becausc of it.

Why?

Well, we can supply three reasons. Valuc. Beauty. Permancnce.
Obviously, there is a limited supply of the metal available which increases
its valuc. The fact that it is usually found frce in naturc makes it casy to
minc — if you can find it. That it is attractive, we cannot deny. There arc
very few people who do not appreciate the warm, shining yellow beauty
of gold. (Wec would greatly appreciate having some.) And, finally, its
appcarance is quite permancnt. Aluminium becomes dull, iron rusts, copper
corrodcs, silver tamishces, but gold remains the same. (Although, it must
be dusted occasionally.)

Despite our glowing words above, metallic gold has very few practical
uscs. It is really a metal to be looked at, not to be uscd, about its only usc
at present is in the manufacture of jewcllery. And cven then it must be
alloyed with other metals, usually copper or silver, as it is too soft to be
uscd in the pure state.

Gold is inactive and is not attacked by oxygen or ordinary acids. It
docs, however, react readily with chlorine to form gold (auric) chloride,
AuCl,. Thus, we can dissolve it in aqua regia or chlorinc water, both of
which supply chlorine.

It is owing to its remarkable propertics that gold as well as platinum
arc increasingly uscd in some ficlds where particular accuracy and
reliability are nceded.

Text 6
Actinium

Radioactive transition metal of Group I11. Atomic number 89. Symbol
Ac. Allisotopes arc radioactive; atomic weight tables list the atomic weight
as [227], thc mass numbcr of the most stable isotope.

Actinium is exclusively tripositive and resembles the tripositive rare
carth clements in its chemical propertics. It forms insoluble compounds of
the same type as the lanthanide clements, such as the fluoride and oxalatc.
The hydroxide is also insoluble. The similarities to the lanthanides appcar
in the crystallization of double salts, such as, for cxample, with magnesium
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nitrate, where actinium follows the lanthanides and is very difficult to
scparatc from them. Differences from the lanthanides arc to be found in
the cxtent to which complex ions arc formed, actinium being, in gencral,
less casily subject to complex ion formation than any of the lanthanide
clements. This is presumably rclated to the basic or electropositive character
of actinium, a conscquence of its larger ionic radius, and it appcars that
actinium is more basic than cven lanthanum. Actinium goes with ccrium
group of rarc carths in thosc scparations in which the yttrium group is
separated with the help of complcexing agents. The successful scparation
of the lanthanide clements from cach other by usc of the ion exchange
resins is also applicable to the separation of actinium from the lanthanide
clements and the heavicr tripositive actinide clements.

Except for the sulphide, the compounds of actinium arc colourless.
All of the purc compounds of actinium which have been prepared and
whose structures have been determined are isostuctural with the analogous
lanthanide and actinide compounds and in cach the actinium is tripositive.
In addition to the solid halides and oxyhalides, a number of other
compounds such as sesquioxidc, sulphide, phosphate, oxalate, and a double
salt with potassium sulphatc have been prepared.

Text 7
Radiation Effects on Polymers

Radiation cxcrts two opposing cffects on polymers. On the onc hand,
it breaks up the polymer molccules into smaller picces. On the other, it
causcs liberation of a hydrogen atom from cach of the two adjoining
molccules with formation of a link between the two molecules (cross-
linking). The cxistence of cross-links in a polymer makes the material
tougher and higher melting and is very desirable for certain applications.

The cross-linking of polymers by radiation has been much studicd.
The irradiation of any organic compounds results in breaking of CH bonds,
lcaving frce bonds on the carbon atoms whilc the hydrogen atoms go off
together in pairs to form hydrogen gas. In a liquid the resulting frec radicals
can diffusc as a whole through the solution and eventually meet together
and combinc. In a solid polymer it is not clcar how these centers get together.
Onc proposced mcchanism is that a hydrogen atom from a neighbouring
carbon will pop into the vacated hydrogen space, producing a new free
bond on the atom adjacent to the original free bond position. This process
will continuc, with the frec bond flowing up and down the chain, until the
frcc bond happens to find itsclf next to a free bond formed on the adjacent
molccule which is likewise travelling up and down. Another mechanism,
possible perhaps only with amorphous polymer, is that the long-chain
molcculcs as a wholc may move with respect to one another until the free
bonds find themselves in proximity.

Whatever the mechanism of cross-linking may be, the result is of
commercial valuc.

238



Text 8
A Metal that Doesn’t Sink

A little plate of greyish metal was as light as a chip of wood and
didn’t sink in water. It was a samplc of a magncsium-lithium alloy
dcveloped at the A. Baikov Metallurgy Institute of thc USSR Academy
of Scicnces.

Silver-white magnesium is lighter than aluminium and superior to it
in heat capacity and in its capability to act as the main component of various
structural matcrials. It is, in fact, 1.5 times lighter than aluminium and 4.5
times lighter than iron. It doesn’t give off sparks from friction or on being
struck, and is casy to work and weld with, clcctrically or using gas.
Magnesium is also onc of the most widesprcad metals. Its resources arc
dozens of times higher than those of nickel, zinc, and lcad.

As for lithium, the third clement on the Mendcleyev periodic table, it is
the lightest of all mctals. Everything ncw and unusual appcaring today in
metallurgy, chcmistry, and power-cnginccring is to a large extent connected
with lithium. Scientists, engincers and inventors place great hopes on it.

According to cxpert opinion, there is much more lithium in the carth’s
crust than, say, zinc or tin, 130 times more than cadmium and 160 more
than antimony. Another interesting fact: over the past 25 years alone, the
production of lithium metal in the West has increased 100-fold. Obviously,
there is no shortage of lithium in the world.

The installation used to produce magnesium- hthlum alloys is an
electrically-heated crucible. After definitc proportions of magnesium and
lithium- foundry pigs arc put into it, the crucible is hermetically scaled
and all air pumped out of it. Then the crucible chamber is filled with
argon, an incrt gas. Mclting, pouring and cooling arc all donc in an airless
medium.

The new alloys will be widcely uscd in these branches of engincering
where lightweight metals are required to produce machine parts, cquipment,
instruments, and houschold articles.

Text 9
Insulator Turns into Superconductor

Having uscd ultrahigh pressurcs and critically low temperatures,
scicntists at the Institutc of High Pressurcs of the USSR Academy of
Scicnces have managed to effect such a unique transformation as converting
a sulphur insulator into a supcrconductor...

Superconductivity, at which a conductor completely lacks resistance
to clectric current, was discovered more than 70 years ago. This
phenomenon occurs at temperaturcs around ~273°C.

Present-day clectronic, clectrotechnical apparatuses, instruments and
machincs have been developed, operating on superconductors under
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conditions of low tcmpcraturcs. Among them arc radio-receiving devices
for detecting weak signals arriving from the depths of outer space, highly
cfficicnt powerful, and yet small, current gencrators, transformers and cables.

The cquipment that uscs superconductors is cxpensive and is not
availablc for uscrs at large. That is why scientists arc looking for matcrials
which would become superconducting at a tempcerature of, for example,
liquid hydrogen, which is —252°C, or liquid nitrogen, which is —196°C.
Sulphur has been quite unexpectedly found among the superconducting
malcrials.

The main unit of this installation is a high-pressure chamber. It contains
two anvils of synthetic polycrystallinc diamond, “carbonado” or black
diamond. The surfacc of onc anvil is flat, whercas the other one is shaped
as a cone. When compressed, the anvil point develops a pressure of half a
million atmosphcres! Under such conditions sulphur converts to a
“mctallic” formation. “Mectallic sulphur”, cooled by liquid helium, acquires
superconducting propertics at a temperature of -269°C.

Expcriments arc being continued and have so far yielded intcresting
results. Sulphur has incrcased the temperature of coversion into a
supcrconducting material to —242°C.

Up to now a champion in high tcmpcraturc supcrconductivity has
been a niobium-to-germanium compound. Its conversion temperature
into a supcrconducting statc was —250°C. Now the lcadership has passcd
ovcer to sulphur.

Text 10
Salt Shaker Wedding

On Friday evening, April 13, at five o’clock, Miss Chlorine Halide
became the bride of Mr. Sodium Alkali in a doublc beaker ccremony at
the Little Church of Mother Naturc. Rev. Elcctro Valence performed the
ccremony.

The bride was given in marriage by her uncle, Mr. Argon Inert, onc of
thc community’s most promincnt bachclors. The bride’s cldest sister Miss
Jodinc Halide, was her maid of honour. Misscs Brominc and Fluorine
Halide were bridesmaids; littlc Master Eka-Cacsium was the ring bearer.

Mr. Alkali chosc his best man his brother, Mr. Potassium Alkali.
Messers Lithium, Rubidium, and Cacsium Alkali were ushers. The bride
was ncver lovelier than in her wedding gown of white ccllulose acetate
which blended perfectly well with her blond beauty. The maid of honour
worc a steel-blue-grey gown of viscose. The bridesmaids were gowned in
reddish-brown and ycllow, respectively.

Following thc ccremony, a reception was held at the Elcctrolytic Tea
Room for thec immecdiatc family. Brinc and carbohydratcs were served.

The former Miss Chlorinc Halide is a graduate of Anode High School
and Electronic College, where she was a member of the Beta Ray Socicty.
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At present, she is connected with Valence's Mill where she is head
blcaching agent.

Mr. Sodium Alkali is a graduate of Cathodc High School and Cation
College, where he was active in athlctics, particularly swimming. Mr. Alkali
has travelled extensively on land, sca, and in the air. During the war he
had the honour of serving his country in the Army, Navy, Marine Corps,
and Air Corps. In civilian lifc the groom holds a promincent position with
the Electrochemical Mectallic Company.

After the reception the couple left for the Great Salt Lake Region of the
United States where they will make their home among their many friends.

Text 11
The Role of Theory in Chemistry

We start at the beginning and definc science as a sct of observations
and theorics about observations. We then define theory as a device for
making predictions and corrclations of obscrvations. A theory is
composcd of axioms, which arc not necessarily sclf-cvident, procedure,
and the output of the procedure. The axioms identify the system, select
the procedure and its parameters, and interpret its output. Each theory is
judged by the following pragmatic criteria listed in the order of
decreasing importance.

How diverse is it?

How accurate is it?

How simple is it?

Like all science, theorics evolve; they do so becausc the basis of our
scientific knowledge is constantly changing. The best theory at a particular
point in time is the theory that best satisfics the above criteria. It is not to
be judged on a political or a religious basis.

A theory cvolves. The axioms are conceived in the mind of the theorist
who also may doublc as an experimentalist. The output of the theory arc
predictions and corrclations that may suggest new cxperiments to the
cxperimentalist. The predictions and correlations arc then compared with
obscrvations. If the agrecment between predictions-corrclations and
observation is “good” the theory is a “good” theory, which is a pragmatic
valuc judgement. If the agreement is poor — which occurs sometimes
because new observations have been made — a better theory must be
found by somc theorist gencrating new axioms and a new cycle. This
axiomatic-cum-pragmatic (ACP) cycling is continucd until the agrcement
between theory and experiment becomes “good”. We call this process
the ACP epistemology of science becausc (1) epistemology is the
acquisition and validation of knowledge and (2) we wish to distinguish
our simplistic vicw from the more crudite views of the professional
philosophers.

The ACP cpistemology can be applicd to arcas outside of scicnee.
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IVAL 14

Theories of Matter

There is a wide varicty of chemical and physical theories from which
we select as our example theorics of matter (atoms, molcculcs, solids,
nuclei, and clementary particles). We can illustrate the ACP cpistcmology
with the familiar ball-and-stick thcory of molcculcs. This theory employs
sticks and coloured balls with holcs drilled in them at prescribed angles.
The procedure consists of asscmbling the balls and sticks into figures in
all possiblc ways. The predictions of the theory include molecular gecometry
and the number of isomers cxpected for the molecule in question. We all
fecl comfortable with this ball-and-stick theory becausc it operates in the
three-dimensional, classical world of our scnses and scems “real” to us.
While it is a very useful theory, it has a numbcr of significant failurcs. For
cxample, it fails to predict both the gecometry and the number of isomers
of benzene. More scriously, it fails to predict the clectronic, vibrational,
and rotational spcctra of molccules. This failure to predict spectra is
common to all classical theorics and has made nccessary the development
of a new theory which includes predictive powers in this arca. The
nonclassical quantum theory is a theory that predicts more diversely, more
quantitativcly, but not morc simply than the ball-and-stick theory.

Quantum theory has two essentially cquivalent versions: onc concerned
with wavce mcchanics (derived from Schrocdinger’s work) and onc
concerned with matrix mechanics (due to Dirac-Hcisenberg) which is our
choice. The procedure of the matrix mechanics theory of matter (MMTM)
is very interesting but is not relevant to the application of the procedure. It
cmploys vector space and their bascs, operators, matrices, secular equations,
cigenvectors, cigenvalucs, groups, group algebras, ctc., concepts that arc
well known to mathematicians but essentially unknown to beginning
physicists and chemists. In conscquence MMTM may scem less “real” to
these beginners than the classical ball-and-stick thecory. The MMTM
procedure can be applicd uniformly to atoms, molcculces, solids, nuclci,
and clementary particles. It is clcar that the concept of structure is much
simpler and more intuitive in the ball-and-stick thcory than in the MMTM
theory. The MMTM structurc concept is that of a set of building blocks
(basis vector of a vector space) that arc assembled under supervision of
thc Hamiltonian into a physically significant sct of structures (cigenvectors
to the Hamiltonian).

The numerical and algebraic calculations required in the MMTM
procedurc can become quite tedious but fortunatcly many of them have
been or can be programmed for personal computers. The calculations of
MMTM then become trivial and operational familiarity is quickly
acquired. Consequently, the challenging part of MMTM becomes the
sclection of the vector spacc and the Hamiltonian and then the
interpretation of the output.
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4

Molecular Theory

Matrix mechanics thcory of matter (MMTM) is a better molecular
theory than the ball-and-stick molccular theory. In the ab initio MMTM
molecular theory the only parameters required by the procedure arc
Planck’s constant, the charge and mass of the clcctron, and the number
and kind of nuclci. This thcory can for many molcculcs predict with
high accuracy their cquilibrium geometrics and their forcc constants.
Unfortunately it predicts other propertics, c. g., dissociation cnergy,
clcctronic spectra, etc., with a lower accuracy. The accuracy can be
increascd by the usc of larger vector spaces, a technique that can be very
difficult, very cxpensive, and/or impossible with the currently available
scalar computers. The problem becomes casier with supercomputers that
cmploy vector and/or parallel processors and larger memorics, but there
will always be some upper limit to the size of a molecule on which
accuratc ab initio calculations can bc made. A theory which is less
strongly computcr-dcpendcnt is the semiempirical molecular theory. Its
procedure employs a smaller vector space and its paramecters arc
determined by comparison of predictions with a small number of
observations.

An cxample of a semicmpirical molecular theory is the m-electron
theory of conjugated, unsaturated hydrocarbons. Here the size of the
veetor space is reduccd by ignoring corc and §-bonded clectrons and
employing a single m-orbital for cach carbon site. The sizc of the vector
space can be further reduced by the usc of cither of two more approximate
theorics: the n-Hiickel molecular orbital theory, which resembles the
Bohr theory of the atom, and the #-valence bond theory, which resembles
the ball-and-stick theory.

Text 14

Differentiating between Primary,
Secondary, and Tertiary Alcohols

A primary or sccondary aliphatic alcohol dissolved in pure glacial
acctic acid decolourizes a water solution of KMnO;, while a tertiary alcohol
Jails to do so. A sccondary alcohol will continue to rcact with KMnO,
solution if a little concentrated sulphuric acid is added, while a primary
alcohol does not. By means of thosc reactions onc may distinguish between
primary, sccondary, and tertiary alcohols of the paraffin scrics. Further, no
morc than onc drop of the alcohol is necessary to make the test, which fact
should make it especially interesting in investigations where only small
quantitics of alcohol arc available.

A convenicnt procedure is as follows: A 4-inch test-tube is fitted
with a onc-holc rubber stopper carrying a glass rod which reaches to the
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bottom of the test-tube. Glacial acctic acid (3 ml.) is introduced into the
test-tube, and then onc drop of the pure unknown is added. A saturated,
filtered solution of KMnO, in water is added, a drop at a time, to the
contents of the tube, with stoppering and vigorous shaking between cach
addition. o

If no decolourization of the KMnO, takes place, the alcohol is tertiary.
If decolourization takes place (best ascertained from time to time by
spotting the mixture by means of the glass rod into filter paper), the
addition of KMnO, is continucd a drop at a time until the pink colour of
KMnO, persists. When decolourization has ceascd to take place, a drop
of concentrated H,SO, is added and the addition of KMnO, with shaking
is continued. If the pink colour is not discharged under these conditions,
the alcohol is primary. If dccolourization procceds again afier the addition
of H;SO,, followed by a final permanent pink colour, the alcohol is
sccondary.

It is advisable to run a blank test of the glacial acetic acid uscd, becausc
some glacial acid samples contain extrancous matcrials which react with
KMnO; solution.

This method has been found reliable for all aliphatic alcohols through
the amyl group. Whether it can be extended to other classes of alcohols
has not been determined.

To the student in the laboratory it would secm that this different
approach to the diffcrentiation of the alcohols would be much more simple
and dircct than the Lucas test currently in manuals.

Text 15
A Brief History of Polypeptide Chemistry

Protcin chcmistry rcally began in the 1830s with Mulder’s systematic
investigation of nitrogenous biological materials, such as blood fibrin,
cgg whitc, gelatins, and silk. In 1840, Hiinefeld was the first to crystallize
a protcin — viz., hemoglobin. During the following 90 ycars, amino acids,
the building blocks of protein, were isolated by many investigators, but
for many ycars it was not rcalized how amino acids were linked to form
protcins. In fact, it was not until 1902 that Fisher and Hofmeister
independently proposed that amino acids were joined together by peptide
bonds (—CO—NH—).

It was not the carly work on protein chemistry, however, that led to
the conccpt of enzymes as catalysts of biological rcactions. Indeed, it
was the carly rescarch on fermentation of Lavoisier in the later 1700s
and the subscquent work by Schwann, Pasteur, and Buchner between
1830 and 1900 that led to the development of this concept. Oncc the role
of cnzymes was realized, scicntists, uncluding Harden and Young,
Emboden and Meyerhof, Krebs, Lynen and Lipmann, were eventually
able to formulate the individual steps of most of the metabolic processes
in the body.
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In 1926, Sumncr madce a tremendous advance when he recognized that
enzymcs were, in fact, proteins. He came to this conclusion after he had
successfully crystallized a protein that was associated with enzymatic
activity (viz., urcasc) and noticed that the degree of degradation of this
highlypurificd protein could be correlated with the disappearance of the
associated cnzymatic activity. Before that time, it was thought that enzymes
might be special nonprotein substances that happened to be associated
with proteins. In other words, it was thought that some proteins might
simply scrve as passive, structural supports for cnzymes. On the other
hand, Sumner’s discovery suggested that the enzymatic activity was related
to the structurc of the protein per sc. In the 1930s Northrop and Kunitz
purified and crystallized many enzymatic proteins and, thus, confirmed
Sumner as the father of modern enzymatology.

Text 16
Characteristics of Mdassbauer Spectra

To obtain a resonant gamma-ray absorption spectrum it is nccessary
to rclate the transmission intensity to the instantancous sourcc-absorber
velocity. In practice there arc a number of methods which can be used to
accomplish this, and these can be roughly divided into two groups: those
which employ constant velocity drives and those which ecmploy
continuously rcliable velocity drives. The characteristics and advantages
of cach of these systems have been discusscd in detail by Werthcim and
clscwhere. In the present discussion we shall not explore any of thesc
methods in detail, but will concern oursclves only with the details of the
spectra which are obtained.

A typical Mdssbauer spectrum is a characteristic plot of the total
number of cvents (counts) observed as a function of sourcc-absorber
velocity (the standard convention is to represent motion of the source

toward the absorber by positive velocities and motion of the source away
from the absorber by negative vclocmcs)

The profile of the resonance maximum obeys (idcally) the Lorentz

rclationship: constant

(E-Eot+ a7

in which E, is the Doppler energy (in the velocity units) at resonance
maximum. Sincc the rcsonancc line which is observed in a measure of
the overlap of two lines of width r, the mecasured full width at half
maximumis2F =F.

The parameters of the Mossbauer spectrum which are of greatest
interest to a chemist arc the magnitude of the resonancc effect (¢), the line
width (), the isomer shift (IS), the quadrupolc splitting (QS), magnetic
hyperfine structure (mhfs), linc asymmetry, and temperature cocfTicicnts
of these parameters.
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Text 17
Free Radicals

An atom or group of atoms with onc or more unshared elcctrons, which
may cnter into chemical-bond formation is called a free radical. (The same
group in a molcculc is called a radical; for example the methyl radical in
methyl cyanide or other molecules.) Free radicals are usually highly reactive
and difficult to prepare in any except low concentration.

Onc way of making the methyl radical as a dilute gas is by hcating
mercury dimethyl, Hg(CH,),, which decomposcs to give metallic mercury
and methyl radical. Mecthy! radical can also be made convenicntly by the
decomposition of diacctyl, (CH;CO,),, by cither hcat or ultraviolet light.
The diacctyl molcculc liberates two moleculcs of carbon dioxide and two
mcthyl radicals.

The American chemist Moses Gomberg (1866—-1947) discovered in
1900 that some hydrocarbon frec radicals arc stable. He attempted to
synthesize the substance hexaphenylcthane, (C¢Hg);C—C(CcHs);. which
he expected to be a stable, white crystalline substance. Instead, he obtained
a strongly colourcd solution, with the property of combining rcadily with
oxygen. He concluded correctly that the solution did not contain the
hexaphenyl derivative of cthane, but instcad, the free radical tripheny-
Imcthyl, with the formula (C¢Hs),C". Many similar hydrocarbon frec radicals
have been made, and it has been shown that they arc paramagnetic, and
accordingly contain unpaired clectrons (the paramagnetism is duc to the
magnctic moment of the clectron spin of the unpaired clectron). The
stability of the triphenylmethyl radical, which is responsible for the low
bond cnergy of the carbon-carbon bond in the substituted cthanc, is
attributed to the resonance cnergy of the unpaired clectron among the
various carbon atoms of the moleculc.

Text 18
The Manufacture of Sulphuric Acid

It is a matter of common knowledge among chemists that sulphuric
acid is made by two processcs, the contact process and the lead-chamber
process, which are now about equally important.

In the contact process sulphur trioxide is madc by the catalytic oxidation
of sulphur dioxidc (the name of the process refers to the fact that reaction
occurs on contact of the gases with the solid catalyst). The catalyst formerly
uscd was fincly divided platinum; it has now been largely replaced by
vanadium pentoxide, V:0s. The gas containing sulphur trioxidc is then
bubbled through sulphuric acid, which absorbs the sulphur trioxide. Water
is added at the proper rate, and 98% acid is drawn off.

In the Icad-chamber process oxygen, sulphur dioxide, nitric oxide, and
a small amount of water vapour arc introduced into a large Icad-lined

246



R R L . e

chamber. White erystals of nitrosulphuric acid, NOHSO; (to put it in
another way, sulphuric acid in which one hydrogen ion is replaced by the
nitronium ion, :N== 0":), arc formed. When stcam is introduced the crystals
rcact to form drops of sulphuric acid, liberating oxides of nitrogen. In
cffect, the oxides of nitrogen serve to catalyze the oxidation of sulphur
dioxidc by oxygen. The reactions that occur may be summarized as

280:;+ NO + NO: + O: + H:0 — 2NOHSO;;
2NOHSO. + H:0 — 2H:SO.+ NO + NO;.

The oxides of nitrogen, NO and NO,, that take part in the first reaction,
are relcased by the sccond reaction, and can serve over and over again.

It should be pointed out in conclusion that however widespread these
processes may be, they are by no means the only ways of the manufacture
of sulphuric acid.

Text 19
What Is Light? What Is an Electron?

During recent years many people have asked the following questions:
“Dacs light really consist of waves or of particles? Is the electron really a
particle, or is.it a wave?”

These questions cannot be answered by onc of the two stated
alternatives. Light is the name that we have given to a part of nature. The
namec refers to all of the propertics that light has, to all of the phenomena
that arc obscrved in a system containing light.

Somec of the propertics of light rescmble thosc of waves, and can be
described in terms of a wave length. Other propertics of light resemble
those of particles, and can be described in terms of a light quantum, having
a certain amount of cnergy, s1v, and a ccrtain mass, hv/c*. A beam of light
is neither a sequence of wavces nor a stream of particles; it is both.

In the same way, an clectron is neither a particle nor a wave, in the
ordinary scnsc. In many ways, the behaviour of clcctrons is similar to that
expected of small spinning particles, with mass — m, clcctric charge — e,
and certain valucs of angular momentum and magnctic moment. But
clectrons differ from ordinary particles in that they also behave as though
they had wave character, with wavclength given by the de Broglic cquation.
The clectron, like the proton, has to be described as having the character
both of a particlc and of a wave.

After the first period of adjustment to these new ideas about the nature
of light and of clectrons, scicntists became accustomed to them, and found
that they could usually predict when, in a certain experiment, the behaviour
of a becam of light would be determined mainly by its wavelength, and
when it would be dctermined by the encrgy and mass of the photon; that
is, they would know when it was convenient to consider light as consisting
of waves, and when to consider it as consisting of particles, the photons.
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Similarly, they lcarned when to consider an clectron as a particle, and
when as a wave. In some experiments the wave character and the particle
character both contribute significantly, and it is then necessary to carry
out a carcful theoretical trcatment, using the cquation of quantum
mechanics, in order to predict how the light or the clectron will behave.

Text 20
The Nature of Resonance

The idca of resonance has brought clarity and unity into modem
structural chcmistry, has lcd to the solution of many problems of valence
theory, and has assisted in the correlation of the chemical propertics of
substances with the information obtaincd about the structure of their
molcculcs by physical methods.

The goal of a structure investigation of a system is the description of
the system in tcrms of simpler entitics. This description may be divided
into two parts, the first relating to the matcerial particles or bodics of which
the system is considered to be composcd, and the sccond to the ways in
which these particles or bodics arc interrelated, that is, to their intcractions
and interconncctions. In describing a system it is usually convenient to
resolve it first into the next simpler parts, rather than into its ultimate
constituents, and then to carry the resolution further and further in steps.
We are thoroughly accustomed to this way of describing the material
constitution of substances. The use of the conccpt of resonance permits
the extension of the procedure to includc the discussion not only of the
next simpler constituent bodies but also of their interactions. Thus the
material description of the benzene molecule as containing carbon and
hydrogen atoms, which themsclves contain electrons and nuclei, is
amplificd by usc of the resonance concept in the following way: The
structure of the normal benzene moleculc corresponds to resonance.between
the two Kckulé structures, with smaller contributions by other valence
bond structures, and the molcculc is stabilized and its other propertics are
changed somewhat by this resonance from those expected for cither Kckulé
structurc alonc; cach Kckulé structure consists of a certain distribution of
single and doublc bonds, with esscntially the propertics associated with
these bonds in other molecules; cach bond represents a type of interaction
between atoms that can be dissolved in terms of the resonance between
structures differing in the interchange of clectrons between atomic orbitals.

Text 21
Benjamin Franklin and Electricity

January 17, 2006, will be the 300th anniversary of the birth of Franklin.
Kant oncc remarked that Benjamin Franklin was a new Prometheus
who had stolen fire from heaven. In his own day, Franklin was cclebrated
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throughout all Europe as the world’s forcmost clectrician and his book on
the subject was in demand in many countrics. Far-reaching in its influcnce,
the book became an important Text in the clectrical ficld and even today
we still write of clectricity in terms introduced in print by Franklin. Used
in the clectrical sensc, probably for the first time, in the inventor’s book
were words such as armature, battery brush, charged, charging, condense,
conductor, discharge, electrical fire, electrical shock, electrician, clectrificd,
clectrify, Leyden bottle, minus, negative, non-conducting, non-conductor,
non-clcctric, plus, positive, and others.

Franklin saw his first clectrical demonstration in Boston in 1746. He
purchascd all the apparatus uscd by the British experimenter, Dr. Spence,
and proceeded in clectrical experiments of his own with great interest.
The work that he did was soon far ahcad of the Europcan discoverices.
With grcat cnthusiasm, he described new discoveries that were to him
unique, for he had no way of telling what work his predecessors had done.
Forcmost among the obscrvations was the discovery of the action of points
in drawing off and throwing off the clectrical firc. Onc of Franklin’s
scicntific achicvements was his experiment with the Leyden jar. He
cxplained the startling discovery that the clectrified jar became charged
positively on the outside, negatively on the inside, and showed by means
of experiment that the positive charge on the outer coating of the jar was
cxactly cqual and opposite to the negative inner charge.

Besidces the importance and uscfulness of Franklin’s discoveries, the
world knows him well for his hypothesis concerning the clectrical naturce
of lightning. Up to his discoverics the gencral impression was that lightning
was causcd by the explosion of poisonous gasces in the air. In 1749, Franklin
cstablished that clectrical fluid and lightning had similar propertics of giving
light, colour of the light, crooked dircction, swift motion, being conducted
by metals, crack or noisc in cxploding, subsisting in water or icc, rending
bodics it passes through, destroying animals, melting metals, firing
inflammablc substances, sulphurcous smell.

Text 22
Future Perspectives

The production of protcin from chemicals is not the only proccss one
can cmploy for converting chemicals to food, but it is representative of
onc major type of proccss: fermentation. Microorganisms arc able to
cfficicntly producc nutricnts, including proteins, fats, carbohydrates,
vitamins, ctc., with high productivity. With microorganisms, it is possiblc
to intensively convert chemicals to food regardless of climatic variation
and cnvironmental pressurcs. Thus, this route to food production is likely
to incrcasc in both developed and developing countrics. The needs of the
future arc to develop more cfficient methods of converting chemicals to
foods and to develop more applications of the final product. This latter
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point is cspccially important when we remember that “a food is not a food
until it is caten™, and it is nccessary that someone be willing to buy it
before it can be sold. In fact, developments in the arca of application are
likely to be rate-limiting steps in the utilization of these novel foods.

In addition to protcin by fermentation, onc can make specific products
like essential amino acids (c. g., lysmc, tryptophan, and thrcomnc) which
may be uscd to supplement plant protcein sources as a way to increase their
nutritive value. Again, the limitation is frequently in methods of application
and/or cconomics.

There will continuc to be a need to trap our widespread but difficult-
to-usc resources such as coal and oil shale, and to utilize cffectively our
rencwable resources such as cellulosc, as initial starting products for food.
Microorganisms arc quitc uniquc in that they can take a widc varicty of
raw matcrials and sufficiently convert them to foods. In a sensc, they
represent miniature fanms and factories all in onc. The future usc of these
organisms to overcome food shortages lics in the hands of the creative
scicntist and cngincer.

Text 23
Gas Chromatography Methods

Gas chromatography (GC), or, morc rccently, gas-liquid chro-
matography, is based on the volatilization of thermally stable analytes which
have a vapour pressure of approximatcly 0.1 mm or greater at temperatures
less than 400°C. It is onc of the outstanding and more recent methods
which have revolutionized the chemical analysis of major and minor
componcnts (analytcs) for both organic and inorganic analyscs. Trace
organic analysis compriscs the arca of grcatest application for gas
chromatography, but there are several GC techniques available for inorganic
pollutants. Somc of the inorganic constitucnts may be relatively involatile
and may also be of fairly high molccular weight. Special sampling and
processing techniques may be used in such cases, and these include
pyrolysis, derivatization, and the indircct analysis of rcaction products. A
promising arca for tracc analysis of inorganic constituents involves the
conversion of the trace clement to a chelate compound or organomctallic
and subscquent GC determination using clectron capture detection. A flame
photometric detector can also be used in GC for mctal-containing
compounds. The time required for chemical analysis using GC is normally
from a few minutes to half an hour. However, for some complex samples,
the time involved in sample scparation, quantitative data reduction, and
sample identification can cxtend for scveral hours. The accuracy of GC
analysis is governcd by the sampling and injection proccdurcs, attainable
resolution, the detectors and detector calibrations, peak arca measurcments,
and thc availability of suitable standards for GC. The precision attainable
depends greatly on the particular analytical chemist’s experience and also
varics for different concentration levels.
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In rceent years, the versatility of GC has been greatly extended by the
so-called ancillary techniques. This refers to the coupling of different
instrumental or chcmical methods with GC in onc unificd system. Examples
arc the coupling of GC with infrarcd and Raman specctroscopy, mass
spectrometry, NMR spectroscopy, thin-layer chromatography, microrcactor
systems, and pyrolyzcrs.

Text 24
Liquid Chromatography Detectors

During the last ycars, there has been a marked increase of interest in
column liquid chromatography (LC). Onc rcason that this technique, whose
discovery preceded gas chromatography (GC) by many ycars, has not been
uscd extensively until relatively recently, has been due to the inherent
shortcoming of suitable detection devices to times involved. Promising
improvements in detector design during the last years, however, have made
it possible to usc a number of different modes of detection with highspeed,
highefficicncy liquid chromatographic columns.

High resolution column LC is a technique which is experimentally
analogous to GC, in that onc makes usc of small sample sizes (microlitre
quantitics), long, narrow borc columns, fast moving liquids, and continuous
and highly sensitive detection devices. The term “liquid chromatography™
includes scveral distinet types of interaction, 1. ¢., (1) liquid-liguid, in which
the componcents arc scparatcd by partitioning between a mobile and
stationary liquid; (2) liguid-solid, in which thc components arc sclectively
adsorbed on an active surfacc; (3) ion exchange, in which ionic
componcnts of the sample arc scparated by sclective exchange with
replaceable ions of the support; (4) permeation, in which scparations occur
on a permceable gel by a sicving action bascd on molccular size.

The advantage of liquid chromatography is that thcrmally unstable,
nonvolatilc compounds which cannot be cluted by GC, can often be
scparated by LC, since columns arc operated at or ncar room temperature.
Applications thercfore scem feasible for such high molecular weight
compounds as protcins and polymers. Too, the interchange of solvents
* can provide special sclectivity cffects in LC, since the relative retention of
two solutcs is strongly influcnced by the nature of the cluent used. Although
LC is not likely to replace GC as an analytical technique, the two methods
should complement onc another.

The current interest in column LC is evidenced by numerous articles
which arc now appcaring in the litcraturc. Column liquid chromatography
has been successfully employed by several workers in the analysis of
steroids, herbicides, insccticides, metal organic compounds and biologically
activc materials. Recently, reports have appeared, describing improvement
in performance and efficicncy of LC columns by the development of
controlled surface porosity supports and by the usc of high speeds and
high pressures, cnabling the technique to become competitive with GC.



Miscellaneous Grammar

Translate the sentences into Russian.

1. The work referred to also brought to light many cxamples of
abnormal behaviour. 2. Having cxaminced it carcfully, we found out that
the gas under investigation cxhibited anomalous behaviour. 3. The
abnormal osmotic pressurcs can be explained by the hypothesis of a
hydrolytic decomposition. 4. To conclude, there arc two features of high
abnormal chemical reactivity. 5. If the temperature is raised, a small amount
of phenol must be added in order to producc a scparation of liquid. 6. If
water is added to cther, solution will not occur. 7. Shown in the following
table is the degree of agreement between the two scts of valucs. 8. The
expcrimental facts we obtaincd arc in agreement with the law. 9. And to
sum up, the pressure must be considered in agreement with the modern
kinetic theory. 10. If we prepare some HgCd alloys and allow the alloy to
rcach the ordinary tempcerature, it will gencrally solidify provided enough
Cd is present. 11. Other conditions being cqual, the dissociation theory is
in good agrecment with these obscrvations. 12. The agreement between
the final columns shows the hydrolysis of the sait to have practically
disappcared. 13. The results of several methods to be described later are in
satisfactory agrecment. 14. If a solid be allowed to cool down, it becomes
heterogencous. 15. a- and B-rays were found to consist of pulsations
analogous to Rontgen rays. 16. Though somewhat different, analogous
behaviour may be observed in the case of the gascous system. 17. It follows
from the above that the casc is analogous to a mixturc of alcohol and
watcr. 18. Returning to van’t HofI™s argument, it will be remembered that
the striking fcature of his argument is that he actually calculated the normal
constant for substanccs dissolved in a given solvent. 19. To understand
Arrhcnius’ argument more clearly, it is necessary that we should refer to
the work of Kohlrauch. 20. The gas law has been seen to apply only to
dilute solutions. 21. With the help of the kinctic theory applicd to the
thermal expansion, onc can calculate that the absolute zero is =273°C.
22. Applying the law of mass action, the following cquation was obtained.
23. Thc valucs given below are calculated on the assumption that 1 gram-
molccule of the substance under cxamination is dissolved in 10 litres of
watcr. 24. This assumption is shown to be quite inadequate. 25. The formula
quoted carlier is based on a number of assumptions which restrict its
applicability. 26. It has been shown experimentally that this assumption is
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a correct one in the inorganic colloids examined. 27. Further assumptions
were made about the electrical work required for the vibration of the
particles. 28. Onc has to make scparate assumption in cach single case.
29. It was on the basis of the clectrolytic dissociation theory that the factor
i was shown later by Arrhenius. 30. It is not uninteresting to note that the
subjcct of osmotic pressure of clectrolytes is discussed on the basis of the
theory put forward in 1883. 31. Onc should ncver forget that the Phase
Rule is based on thermodynamical considcerations. 32. Unfortunatcly, this
formula is based on a number of assumptions which nccessarily restrict its
applicability. 33. It should bc admitted that the behaviour of matter at
—273°C is practically inconccivable to us. 34. The behaviour of gases and,
to a less extent, the behaviour of liquids can, thus, be accounted for. 35. The
authors were the first to endeavour to investigate the behaviour of liquids
and gascs from the physical standpoint. 36. The behaviour of scveral gases
has been investigated but no definite conclusion could be drawn, 37. It is
not unlikely that when mercury and water arc brought togcther the two
liquids will remain side by side. 38. If alcohol and water be brought together,
complete miscibility takes place. 39. The relation cnables us to calculate &
quitc casily. 40. Lord Kelvin calculated that when the air space between
them was 10-* cm, the attraction was 2 grams weight. 41. Onc can calculate
by Gay-Lussac’s law, what the density would be. 42. Let us now calculate
the cquilibrium constant for the abovce casc. 43. It is essential that the case
of mixed crystals of thallium nitrate and potassium nitrate should be taken
here. 44. Take the case of iodine and benzenc. 4S. In ccrtain cascs, onc
could find that in the mixed crystal onc of the componcnts would have a
smaller molccular weight than in the ordinary casc. 46. Whatever rcasons
may be given, Henry’s law is a particular casc of the distribution law.
47. Whatever considerations may be presented, the case is different with
organic colloids. 48. If thc experiment be carried out at a very low
tempcrature, hydrogen is found to behave like other gases. 49. The work
carricd out is based on ccrtain relationships which proved to be incorrect.
50. Unless otherwisc specificd, the analyses arc carried out in an analogous
manncr. 51. A scries of freczing point detecrminations at various
concentrations was carricd out which is consistent with the data from the
literature. 52. A further addition of phenol causcs a sccond liquid phase to
be formed. 53. Refer once more to Figure 2, it is scen therefrom what
made the gas concentrate in water. 54. A very striking confirmation of the
dissociation thcory was afforded by the work of Ostwald on the
permanganates in aqucous solutions. 55. Suffice it to say, this has been
confirmed in the casc of the salts of quinic acid only. 56. It is small wonder
that the observed change of degree of dissociation is likewisc satisfactory
confirmation of the law of mass action. 57. In the present chapter, the
systems will be considered in which combination between compounds
can occur with the formation of definitc compounds. 58. There arc three
scparate curves to be considered in the casc of sodium sulphate and water.
59. Consider onc molccule moving in a straight line. 60. One might consider
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gascs simply as systems of small particles. 61. The substancc obtained is
belicved to be cither an impure form of Ag:O; or a basic sulphatc of
tripositive silver. 62. The residuc lcft after most of the liquid air had boiled
away consisted largely of oxygen and nitrogen. 63. To obtain phosphoric
acid, onc must dissolve the oxide of phosphorus in water. 64. To balance
an cquation, the formulas of all reactants and products must be known.
65. The acidity of solutions is oftcn expressed in terms of pH; the lower
the pH, the more acid in the solution. 66. No precipitatc forms unless the
valuc of the ion product for the mixture is greater than Kps for the salt
being considered. 67. To destroy sulphur compounds, Courtois added
sulphuric acid, and on onc cventful day in 1811 he must have added it in
cxccss. 68. Bunscn’s carly cacodyl rescarches were followed by a study of
blast furace gascs. 69. It was not until 1870 that Berthelot began to study
the explosive force of powders. 70. Having added the necessary amount
of sulphur to brominc and mixcd the solution obtained with ice, we obtained
hydrogen bromide. 71. Compounds of phosphorus arc likely to be reduced
by hot carbon. 72. Catalysts accelerate the reactions that otherwisc would
be too slow. 73. Soon after hearing of the discovery of argon, Lecoq de
Boisbaudran predicted that it might belong to a family of absolutely incrt
clements, all of which were then unknown. 74. Whether our observation is
of significance remains to be proved. 75. Should the Sun ccasc to give us
heat, the air and the whole surface of the earth would slowly cool off.
76. The perferritcs arc rather stable in alkaline media, but when acidificd
cvolve oxygen, the iron being reduced to the tripositive statc. 77. These
striking properties madc him suspect the presence of a new clement. 78. For
many purposcs, it is desirable that water should be purc. 79. Becausc of
the complications introduccd by opcrating at clevated temperatures it was
clcar that the rcaction of silver nitrite with alkyl halides ought to be
conducted at as low a temperature as possible. 80. The first step in the
reaction appcars to be the formation of ferrite, which is followed by
atmoshperic oxidation of the iron. 81. Increasing temperatures up to 50° C
and high alkali concentration favour ferrate formation. 82. Upon washing
these plates with a little distilled watcer, onc obtains the substance in the
pure statc. 83. For onc substancc to dissolve in another their molecules
must attract cach other strongly. 84. Copper and gold oxides arc weak
bascs, the basic charactcr decreasing as the atomic weight rises. 85. The
liquid a substancc dissolves in is called a solvent. 86. That copper comcs
off the anodc in the tripositive form is confirmed by calculations involving
the anodic loss of weight and Faraday’s law. 87. The discovery of spectral
analysis incrcascd Bunscn’s fame cnormously and led to his being called
to Berlin. 88. Having cooled the concentrated solution of naphthalenc in
hexane we obtaincd white precipitate of pure naphthalenc. 89. During the
remaining ycars of his lifc Franhofer continucd his studics of spectra
without ever rcalizing the significance of the lines which today bear his
name. 90. Nonc of the fourtecn colourless gases studied showed lines.
91. It was Berthelot who, starting from the clements, synthesized the various



hydrocarbons. 92. The initial rate is only slightly affccted by the acid
concentration, or by the ionic strength of the solution. 93. Three products
arc likcly to be formed by the clcctrolytic reduction at a lead cathode.
94. Experiments similar to thosc just described were performed in aqueous
medium in the presence of various coordinating agents. 95. On adding
barium chloride rcagent to the reaction mixture white barium sulphate is
formed if nitritc is present. 96. It was well known among silver miners
that a ccrtain orc found as a whitc mineral, horn silver, turned dark upon
exposure to sunlight. 97. In the carly years of the scicncc of chemistry a
substancc was accepted as an element so long as no reaction showing it to
be a compound had been observed. 98. To vaporize means to change a
solid into a vapour by hcating it. 99. Different clements consist of different
kinds of atoms, the most significant being their weights. 100. Mendcleyev’s
succcss in working out the Periodic Table was largely duc to the exhaustive
study hc gave to the propertics of the elements. 101. The explosion of a
mixturc of hydrogen and chlorinc might have occurrcd, had the nccessary
precautions not been taken in time. 102. The policy of some countrics
scems to favour agriculturc more than all other employments, which results
in particular devclopment of agricultural chcmistry. 103. The cathodic
reduction of Yb(III) in a cell of a type similar to that uscd for the production
of dipositive curopium results in the formation of Yb(II). 104. The
spectroscopc shows the outer atmosphere of the Sun to consist largely of
hydrogen. 105. Ramsay continucd to scarch for other incrt gases, and in
this he was aided by his assistant, Morris William Travers. 106. No
conclusion can be drawn as to whether chlorination occurred at the 9-position.
107. Thrce presently unknown ionic specics have to be prepared and
studicd for a complcte examination to be possiblc. 108. When an clement
exists in morc than one form, it is said to be allotropic. 109. To mcasurc
any quantity is to compare it with somcthing alrcady known, takcn as a
standard. 110. This phcnomenon is the more pronounced, the more non-
- homogencous thc metal. 111. Had the method of electrolytic reduction
of the nitrobenzenc been employed, the yicld of aniline would have been
considcrably higher. 112. To scparatc the thorium from iron, this
precipitatc is dissolved in hydrochloric acid. 113. This group being inert
to most rcagents, it is impossiblc to hydrolizc it. 114. Upon being warmed
with conccntrated sulphuric acid, the ion is decomposed with the
liberation of oxygen. 115. The alkali mctals do form positive ions.
116. Hydrogen is placed by itsclf in the periodic table becausce its chemical
behaviour is not closely similar to that of any other clement. 117. Itis an
cxpcrimental fact that two fluorinc atoms will combinc to form a diatomic
molccule F,. 118. It was whilc systcmatizing his idcas for his famous
textbook, Principles of Chemistry, that D. 1. Mendcleyev devised his
periodic tablc. 119. If Avogadro’s hypothesis had been aceepted, chemists
would havc been spared half a century of confusion. 120. Titanium seems
to combine all the best properties of stecl and aluminium with other
valuablc ones of its own.



Appendices

I
Words a Student Should Know before
Studying the Textbook
A at* become
a2® at 5 o’clock before
about*® at the table begin
above August beginning
active autumn behind
after in autumn belong
afternoon between
in the afiemoon B big*
again back bird
against bad (worse, worst) black
ago badly g:ackboard
agree bag uc
aﬁ? ball book
along be* (am®, is*, are*, both
alrcady was®*, were*) box
always there is..., etc. bread
American be absent break
among be bord quse
an* be going to nng
d* : brother
anc be ill (well) brown
animal be interested in build
o be late building
::;:;:g; be on duty bus
Aol be over go by bus
P be present busy
army
around be ready be busy
arrive be sorry but*
art be ... years old buy
artist beautiful by* _
as* because by my fricnd

* 371ech B ATTEC C10BA, TOMCHCHNHLIC 3BCXI0MKOI, CICAYCT BRIYUNTS B IICPBYIO OMCPCILD.
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C

call*
can*
capital
capitalist
car

go by car
catch
cclcbrate
central
centre
century
chair
change
child (children)
cinema
circle
city
class
classroom
clean
clear
o’'clock

Itis 5 o’clock.

cloud
club
coast
coat
cold
collective
colour
come*
come in
continuc
copy
comer
correct
correctly
count
country
cover
Cross
cup
cut

D
daily
dark
day
December

9 Crenawosa

decide
defend
democracy
democratic
demonstrate
describe
desk
dic
different
difficult
dinner
dirty
discover
do* (did*)
doctor
dog
door
down*
dress
drink
during
duty

cach
carly
east
easy
eat
economic
economy
eight
eighty
cighteen
cighth
eleven
eleventh
else
empty
end
England
English
enough
enter
evening
in the evening
every
everybody
everyone

cverything

explain
exploit
eye

face
factory
family
far
farmer
father
February
ficld
fifteen
fifth
fifty
fight
film
find
finish
fire
first*
fish
five
flag
food

football

for*
forest
forget
forty
four
fourteen
fourth
Friday
friend
friendly
from*
from Moscow
from 5 to 7 o’clock
front
in front of
full

G
game
garden
get*
get acquainted with
getup
girl
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give
glass
go* (went*)
go away
goon
go out
go to bed
good (better, best)
grammar
grass
great
green
grey
ground
grow
H

half
hand
happen
happy
hard
hat
have®* (has*, had*)
have dinner (supper,
breakfast, tea...)
have a nice time
have to
he*
hear
heart
heavy
help
her*
here®
high
him*
his*
history
hockey
holidays
home
at home
homework
hope
hot
how
how long
how many
how much
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hundred
hungry

l.
if*
in*
industrial
industry
interesting
intermational
into*
invite
it*
its

J

January
job
June
July
just®
K
kill
king
know

lake
land
language
large
last
late
leam
leave
left
lesson
let
let’s (let us)
letter
life
light
like*
listen
little®
live
long
look®
look out

loud
love
low
M

make*®
man (men)
many* (more*, most*®)
March
march
May
may*
me*
mean
meat
meet
meeting
member
middle
milk
million
mine
minute
mistake
Monday
money
moon
moming

in the moming
mother
mountain
move
much®
museum
music
must*
my*

N

name
What is your name?
— My name is...

national

near

necessary

need

never

new*

newspaper

next



night

at night
nine
nincteen
nincty
ninth
no*
nobody
nothing
noon
north
not*
notebook
November
now?*
number

o

October
of*
the book of my friend
off*
often
old*
on®
on Monday
on the table
once
one*
only*
open
or*
organize
other®
our*
out*
out of
over*
be over

P

page
parents
park
part
party
pay
peace

pen
pencil

people
picture
place
plan
plane
play
pleasant
political
poor
port
prepare
pronounce
pupil
put

Q

quarter
question
quick
quickly
quiet

R
rain
ratio
read
receive
red
remain
remember
rest
rich
right* (2)
rise

river
road
room
round
run
Russia
Russian

S

Saturday
say* (said*)
school

sea

second

see*

sell

send

Scptember
seven
seventeen
seventh
seventy
shall
share
she*
ship
shoc
shop
short
show
side
simple
simply
sister
sit

sit down
six
sixteen
sixth
sixty
ski
sky
sleep
slow
slowly
small
snow

somebody
something
south

speak
spend
sports
spring
in spring
square
stand
stand up
star
start
stop
story
street
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strong
struggle
student
study
suit
summer

in summer
sun
Sunday

supper
swim

T

table
take

take part in
tea
teach
teacher
tell
ten
tenth
that* (those)
the*
theatre
their*
them*
then*
there*
they*
thing
think
third
thirteen
thinty
this® (these)
thousand
three
through
Thursday

ticket
time
to*

Give the book
to the teacher.

Goto the
blackboard.

today
tomorrow
town
train
tram
translate
travel
tree
try
Tuesday
twelfth
twelve
twenty
two*

U

under
understand
unemployed
unite

up*

use

usual

v
village
visil
W
wait
wait for

walk
wall

want*
war
wann
wash
watch
water
way
we*
Wednesday
week
weekly
well*
what*
when®
where*
which*
white
who* (whom, whose)
why
window
winter

in winter
with

He writes with a pen.
without
will*
woman (women)
word
work
worker
world
write
writer
wrong

Y

year
yearly



Ac
Ag
Al
Am
Ar
As
At
Au

Ba
Be
Bi

Bk
Br

Ca
Cd
Ce
(o §
Ci
Cm
Co
Cr
Cs
Cu
Dy
Er
Es
Eu

Fe
Fm

actinium
silver
aluminium
americium
argon
arsenic
astatine
gold
boron
barium
beryllium
bismuth
berkelium
bromine
carbon
calcium
cadmium
cerium
califomium
chlorine
curium
cobalt
chromium
c(a)esium
copper
dysprosium
erbium
einsteinium
europium
fluorine
iron
fermium

11

Chemical Elements

[xk uniom]
['stlva)

[.=xlo" miniom])
[.2md nsiom]
["a:gon])
[‘a:snik]
[‘@stati:n]
[gould]
['bo:ron]
[‘beoriam])
[ba'nliom]
['b1zma0)
[ba’ki:hom]
[‘broumi:n)
[ka:ban])
[kxlsiom]
[‘kxdmiom]
['stonom])
[kelo'fo:mom]
['kl>:riin]
['kjuoniom]
[‘kauba:lt]
["krovmiom)
[‘si:z1iom]
["kopa)
[dis"provziom])
[‘3:biam])
[ain"staimom)]
[ju: ‘roupiom])
[ flvari:n)
{a1an]
(‘f3:miom]

aKTiHHNi
cepebpo
AMOMHHHIT
aMepHuiit
aprou
MBIBAK
acrar
30070
Gop

Gapmit
Gepunmstii
BHCMYT
Gepremii
6pon
ymepoa
Kanbunii
Kaamuii
uepsii
xandopmuii
xJ10p
KIOpHii
KoGansT
Xpom
ue3mii
Meab
ancnposii
apbuii
sitHwredinmii
espontit
¢rop
wenelo
tdhepyit



Fr
Ga
Gd
Ge
H

He
Hf
Hg
Ho

Ir

Kr
Ku
La

Ln
Lu
Md
Mg
Mn
Mo

Na
Nb
Nd
Ne
Ni

No
Np
Ns

Os

Pa
Pb
Pd
Pm
Po
Pr
Pt
Pu
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francium
gallium
gadolinium
germanium
hydrogen
helium
hafnium
mercury
holmium
iodine
indium
iridium
potassium
krypton
kurchatovium
lanthanum
lithium
lawrencium
lutecium
mendelevium
magnesium
manganese
molybdenum
nitrogen
sodium
niobium
necodymium
neon

nickel
nobelium
neptunium
nielsbohrium
oxygen
osmium
phosphorus
protactinium
lead
palladium
promethium
polonium

prascodymium

platinum
plutonium
radium

[‘freensiom)
[‘gxhiom]
[.g=d> hniam]
[d33: ‘metmiom]
("haidrod3on]
[‘hi:liom)
["hefmam]
[‘'m3:kjun]

[ hovlmiom)
[‘a1adi:n]
[‘indiom])
[1'ndiom)
[pa"tesiam]
[‘’knpton]

[ k3:tfa'tauviam]
[lznBanam]
(‘h61om]
(lo°rensiam]
[luti:fam)
[.menda’li:viom])
[mzg’ni:zjam]
[.mznga'ni:z)
[ma"hibdonom)
['naitrad3on)
['soudiom}
[nar"aubiom]
[.ni:ou’dimiom)
{'ni:on)

[mkl]
[nou’bizham]
[nep'yu:mom]
[ni:ls"ba:nam]
[‘oksid3on]
["'ozmiom)

[ fosforas)
[.proutzek tiniom)
[led]
[polerdiom]
[prov’mi:61om)
{pa’lsvniam]

[.praiziav’dimiom)

['pletinom)
[plu: ‘tavmom]
[‘rerdiam])

dpanuii
TaJUIHIE
ranosHmit
repMaHsii
Boaopoxn
renuit
ragnuii
pTYyTH
TOMbMM{T
fion

HHOH{
HpRanit
Kanuit
KpHITOHR
KYPYaToBHii
NaHTaH
STt
noypeHceuii
AoTCLHI
MCHICNCBHIT
Marnuit
Mapranen
Monnbaen
asor
HaTphit
HuoOuii
HEOAMM
HCOH
HHKCND
Hobeanit
HenTymuii
HiLcOopHit
Kscnopoxa
oCMitit
docdop
NPOTaKTHHMIT
CBMHCLL
nannanmit
npoMeTHit
oot
npascoauM
ILIaTHRA
TUIYTOHSI
pammit



rubidium
rhenium
rhodium
radon
ruthenium
sulphur
antimony
scandium
selenium
silicon
samarium
tin
strontium
tantalum
terbium
technetium
tellurium
thorium
titanum
thallium
tullium
uranium
vanadium
tungsten
xenon
yttrium
ytterbium
zinc
zirconium

[rubidiom]
f'n:mom]
[‘raudiom]
[‘reidon]
[ru°Gi:n1am]
[‘salfa]
[‘znumam]
['skandiam)
(so’li:zmam]
["silikan]
[so"'meanom]
[tin]
['strontiam]
[‘tzntalom)
(‘t3:biam]
[tek’ni:f1om]
[te’luanom]
[@2:nom]
ftar’teinjom])
[‘Gxliom]
[‘taliam]
[jua’reimiom]
[va'neidiom]
[‘tapstan]
[‘zi:non)
[1tnom)
[r't3:biom]
[210Kk]
[z3:’kaumom)

pyGsunmii
peHuit
poxsii
panon
pyTenuit
cepa
cypbMa
cKauauii
ceacH
KPeMHHiH
camapuit
011080
CTpOHLMIT
TauTan
TepbHit
TCXHEUMI
TeLTyp
TOpHit
THTan
Tammmit
Tynit
ypau.
BAHAIMI
Bonb(pam
KCCHOH
HTTPBH
MTTCpOHIT
INHK
UHPKOHHIT



I
Word-building

B anramiickoM A3bike cJ10BOnpon3asoacTBo (dcrivation), T. e. o6paso-

BaHMe OZHOIO CJI0BA U3 APYTOro, ABIACTCA CaMbIM PacIPOCTPAHCHHBIM
cnocobom 06pa3oBanits CIOB.

O6pa3oBaniic OAHOIO CJIOB2 H3 APYIrOro MPOH3BOAHTCA CACAYIOILHMH

cnocobamMu.

1. be3 uzmenenusn npousnowienun u Ranucanus cnoea:
Y Cyujecmeumenviblx ¥ 21a20106:

attack — araxa to attack — araroBats
play — urpa to play — urpam
load — narpy3ka to load — narpyxarn
Y npunazamensHuX 4 21a2oNn086:
close — Gmm3knii to close — cOmkarsca
Warm — Temnutii 10 warm — Harpesarb
last — nocneauii to last — npoaonxKaTLes, AMITLCA
slow — Meancunnii to slow — 3ameansTh(ca)

loose — cBoGoansidi to Joose — ocBoBOKAATH, OCAAGNATH
Y napeuuit u 21a20n086:

slow — MennenHo to slow — 3amemnaTs(cs)
double — asoe to double — ynpangars(cn)
B HEKOTOPLIX CNIYUaAsX — Y HECKOMbKUX Yacmeil peyu:
light — ceemnuii light — cser to light — 3axurars, ocBelaTh

slow — meanennmii slow — meanenno to slow — aamennaTs(ca)
2, IMpu nomowu usmenenus mecma yoapensui:

‘progress — nporpecc, pasBuTHc to Pro’gress — nporpeccHpoBars, pa3si-

BATLCA

‘increase — pocT, yBenuucuue 1o in“crease — yBenn4YHBATLCA
‘decrease — yMmcHblCHIC; cnaa  to de’crease — yMCHbINATL(CA)

‘object — obuekT, uens to ob“ject — Bo3paXkaTs, NPOTECTOBATL
‘protest — nporect to pro’test — nporecToBaTh
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3. Hpu nomowgu agpipuxcoe (npegpuxcos u cypgurcos)
1) HanGonee ynorpeburcasnbic npedHKebl:
UN-

— HMCCT OTPHUATCILHOC 3HAYCHHC, NPHCOCAHHACTCA K NpHIara-
TCOIIBHBIM:

able — cnocobumlii unable — Hecnoco6Hmlii
equal — pasuulii unequal — HepasHwii
known — iapectHuii unknown — HCHIBECTHRIA

satisfactory — ynosnersopurenstulii  unsatisfactory — HeyRORNETBOPHTENBHEL

— NMPHCOCAHHACTCA K IN1arojaM, MCHAA KX 3HAUYCHHEC Ha NPOTHBO-
TNOJIOKHOC!

to balance — ypasnopewsars to unbalance — BLIBOIHTS 313 paBHOBECHS
to block — mperpaxnars; sanepxHsars  to unblock — oTKpHIBATE; yCTpanusaTh
MPENATCTBME

to brace — 06XBaTLIBATL, CKPEMNIATL  to unbrace — ocnabnsrs, paccnabasrs

to clasp — cximath to unclasp — pamKHMAaTh; BEINYCKATh

10 cover — 3aKpLIBaTh, HAKPHIBATL 10 UNCOVEr — OTKPHIBATH, PaCKPHBATH

1o link — coeauHATL, CMBIKATD to unlink — paspeAMHATD, pa3sMBIKATD
DIS-

— obpasyeT maronsl, HMCIOIMC 3HaYCHIC 06paTHOTO ACHCTBIA, YHIN-
TOXCHHA KaveCTBa HIN CBOICTBA; CYIMECTBHTENbHBIEC CO 3HaYEHHEM OT-
CYTCTBHS, JIHIICHIS YCTr0-11.; NPHIIAraTeIbHBIC, 0603HavaoILHE NPOTHBO-
NOJ0XKHOC KaYCCTBO WM €r0 OTCYTCTBHC:

10 join — COCTHHATD to disjoin — pasreaunsTs
to affirm — noareepxaats; yreepaaar to disaffirm — orpuuars
to adjust — perymisposars; HacTpansars 1o disadjust — pa3sperynuposars

armament — BOOPYXCHHe disarmament — pasopyxensne

charge — 3apan discharge — pa3span

coloured — oxpawenHuii discoloured — n3mennBwsii uBeT;
obecuseycHHbI

— 0003nayact pancucHiC, OTACNCHHE, PACCCHBAHHE, Pa3noKeHHe
Ha COCTaBHRIC YaCTH:
dismiss — pacnyckars
disperse — pa3sroMATs, pacceHBarh
dismemberment — pacunenente, paznenexie Ha 4aCTH
discngage — ocBobokAaTH; BHIKIIOMATD; BHIACAATS

MIS-

-_ 06pa3ycr Iarofbl ¥ CyWCCTBHTCILHLIC CO 3HAYCHHCM NPOTHBO-
TNONO0XHOCTH WIH HCINPAaBWILHOCTH!

adjustment — perynipoBka; YCTaHOBKa to misadjustment — HesepHas
PEryaHpoBKa HAH YCTAHOBKA
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to apply — npHMCHATD; HCNONIL30BaTL to misapply — nenpasinisHo

HCNONb30BATS; 3OYNOTPCONATS
to calculate — paccunrbiBars; cuitTath  to miscalculate — ownbuTLCA B pacyere
citation — unrara mis-citation — HCKKCHHAR WHTATA
construction — CTPOHTEALCTBO; misconstruction — HeBEpHOE NOCTpOC-
KOHCTPYKUMA; COCTABNCHIHC HHIE; HCBEPHOC HCTONKOBAHIE
(npozpasevi)
handling - obpawete mishandling — nesepHoe ofpaweHite
(c npubopav)
10 measure — H3MEpATL to mismeasure — HENPaBINLHO HIMEPATH
IN-, IL-, IM-, IR-

— MPHIAIOT CJIOBAM OTPHIIATCIILHOC 3HAUCHHUC:
ability — Bo3smoxHOCTS; cnocoGHocTh  inability — nesoamoxkHoCTs;

HECNOcOOHOCTD

accurate — TOMHAL{, NPaBINLHLLI inaccurate — HcTOMHBIH, OwnbonLIT

accuracy — TOYHOCTb, AKKYPAaTHOCTh  inaccuracy — HCTOMHOCTD, omwnbxa,
NOTpeLHOCTL (npubopa)

COfTect —— NpaByuNbHLLIH incorrect — nenpasuabHLIi

complete — 3asepleHHEsi, MOAHLIT  incomplete — HesapepweHHN,
HENONHMI

constant — NOCTOAHHMI, YCTOHYHBRIE inconstant — HENOCTOAHNLIIN,
HeycToiusBLlii

legal — npasinbHL, 3aKOHHBLH illegal — nenpaBHNBHBIT, HE3AKOHHBIT

logical — noruyuutii illogical — nenontuuwii

limitable — orpaniyenumii illimitable — neorpanmuecHHbIi

balance — pastoBecie imbalance — neycroiiunsocts,
OTCYTCTBIC PABHOBCCHS

mobile — noapikHbIT immobile — HenoapiokuLii

movable — noasivkHEt immovable — nenoasiokuuIii;
CTauMOHAPHLL| .

penctrable — npoxtuaemuii impenctrable — nenpoHiuacMutit; He
noxaowIsiica BoaciicTeiio

permeable — nponnuaemelii impermeable — nenpotnuaemuit;
IUIOTHAIA

regular — npaBiuIbHuE; perynapussii  irregular — Henpasunbubii;
HeperynspHeli

radiation — paaxaums irradiation — nppamnauns, obmyscHic

relation — caa3b, oTHOWEHHE irrelation — necoorsercrsite;
OTCYTCTBHE CBA3N

reversible — oGparimutfi irreversible — necoGparmusii

CO-

— O3HavaeT 00IHOCTL, COBMCCTHOCTD ACHCTBHIT, COTPYAHHYCCTBO;
B3aHMHOCTB (B CYILCCTBHTENbHLIX) HAH OLHHAKOBYIO CTCICHb YCroO-i.
(B MpHAAraTCALHLIX):
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factor — dakrop cofactor — cOBMCCTHO AeiiCTBYIOWIHI

¢axrop
to operate — aeiicTBOBaTE, paGoTaTs  to co-opcratec — COTPYAHKHYATD,
B3aMMOACHCTBOBATL
RE-

— ofo3navacr NOBTOPHOCTD neicrens, BO3BpPALUCHHC B NPCIKHCC
COCTOAHHC:

to act — seiicTBosarn 10 react — pearnpoBaTsy; AeiiCTBOBATS
NOCTOAHHO

adsorption — ancopbus readsorption — pesop6us

acting — aeiicTBytowumii reacting — pearupylonit;
PeAKUHOHHBI

current — TeKyuUHii, COBpEMEHHLT  recurrent — NOBTOPSIOLLMITCS;
TeKywMii; neproanyecknuii

OVER-

— BCTpevaeTca B Pa3IM4HLIX YaCTAX PCyM; YKA3bIBACT HA XapaKTCp
ICIiCTBHA; HA MOJIOKCHHC HAX YCM-J1. HH HAXOXACHKE CBCPXY WITH 32 Npe-
ICNaMH 4Cro-il., ABIMKCHHC Ha HCM-/l. IIH 9Ycpe3 HTOo-/l., NPEeBLILCHHC,
nepexox 3a NPeACis! Yero-J1.; Ype3MEPHOCTD YCro-TO:

abundant — o6unbHnit; overabundant — #366ITOuHRIf
pacnpoCcTpaHeHHbH .

action — neiicrsite over-action — CBEpXaKTHBHOCTh

balance — paBHoBecHE overbalance — nepesec; u3GHITOK

charge — 3apan overcharge — neperpy3xa; nepesapaa (31.)

delicate — ToHKuii; overdelicate — cBepxyyBCTBHTEAbHLII
(BLICOKD)YYBCTBHTEALHBIIT

proportion — nponopuns, overproportion — AHCNPONOPUMA;
COOTHOILICHNE; YaCTb, 1OMA  H3GLITOUHOE ConepKAHHE

work — paGora overwork — neperpy3xa, RepeHanpaKCcHue
INTER-
— ob03HavaeT B3aHMOACIHCTBYE, B3aHMOBJIHAHHC:

to act — aeiicreoBaTL to interact — p3anMmoneiicTBoBaTL; BOIACHCTBOBATS,
BAMATL

atomic — aToMHMIi interatomic — MeXaToMHbIi

axial — ocepoii interaxial — mMexocesoii

to change — meusTs to interchange — nepccrasnarTs; o6MeHBaTL(CR);
yepenosars(ca)

communication — cBa3b  intercommunication — B3aHMOCBR3b

current — Texyuutii intercurrent — cayuaiiiulii; NPOMCKYTOUHRILIA,
HHTEPKYPPEHTHLII
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face — nosepxuocrs interface — nosepxHoCTsL paznena;

rpausiua
to flow — Teyp to interflow — ciBaTLCA, CMCILHBATHCA
link — cBs3b interlink — coasylowee 38e10
mediatc — onocpeaoBaHNsii; intermcdiate — npomexyTounoc
TPOMEKYTOUHLIL (coeounenue), nonynpoayxr
mixture — cMccCh intermixture — npsymecs
polymerization — noanmepisauns  interpolymerization —
COMONNMCPH3IAUHA

to work — paGorars; neiicTBoBars  to interwork — okasiBaTs B3aMMHOC
BO3ACHCTBHC, B3AIMOACICTBOBATY
OUT-

— 06pa3ycT: — CYWCCTBHTCABHLIC CO 3HAYCHHCM PACTIONOKCHHA BHC
rPaHKL, NPCCIOB YCro-i., 3aHATHA, NpcOLIBaiA BHC 4YCro-n., BRIX0AA,
HCX0a;

to come — NpHXOAHTH outcome — pe3ynsTar

flow — noTOK; TeyeHue outflow — BLITEKaNIE; YTCUKA; BLITCKILCC
KOJIHYCCTBO

throw — Gpocok outthrow — BBI6pOC; BRINYCK

— NPHAAraTCABHLIC CO 3HAYCHHCM HAXOARUIEIOCA, PACTIONOKCHHOTO
BHC 4CTO-/1., HANPABJAIOLCTOCA HIIH HANPABRNCHHOTO Kyaa-il.;

to date — naruposar outdated — ycrapennii
to lic — nexarb; HAXOMNTLCS outlying — ynancuHuiii; nanexnii

— I7IaroJib! CO 3HAYCHMAMS ACICTBIA, HANPABICHHOTO HAPYXY, BOB-
HE, 3 TAKKC CO 3HAYCHUAMH IPCBOCXOACTBA HAH NPCBLILICHNUA:

to balance — GuITh B paBHoBecii,  to outbalance — npeBOCXOITH;

YPaBHOBCIINBATD nepeBeHBATH
to wear — HOCHTB to outwear — ycrapesars
to weigh — BecHTb to outweigh — npeBoCXoaMTsL B Bece

2) HauGoace ynoTpeSuTeabHbIC CYGOHKCH CYLICCTBHTEALIBIX:
-ER, -OR
— 00pa3yoT CyICCTBHTCIBHBIC CO 3HaYCHHCM NpodeCCHi, RCHCTBY-
101(CTO /IHLA, OPY.AKA XCHCTBHA, HAUBONANLHOCTH:
to absorb — nornouwars; scacsBars  absorber — nornoTnTeNy,

aGcopOwionnblii annapar
to accclerate — ycxopsaTs; pasroHaTb, accelerator — yckopirens,
YBCIHYHBATL CKOPOCTDL aKceneparop
to boil — xunamim. boiler — napoBoii xoten; peropra

to boost — NoaAKRMMATL; NOBHILIATD booster — ycumirens;
NPOMCKYTOUHBIIT 2CTOHATOP;

pakeToHOCHTENbL
to distribute — pacnpeaensrs; distributor — pacnpeaemtrenstoc
pasnensTs; knaccuprunposats YCTPOICTBO; pacnpeacnnrens
to invent — i306perars; co3nasars inventor — i3o6peraresns
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to rub — Tepems
10 leSt — HCMBITLIBATE, CTABHTL ONLIT

10 vaporize — HCNapATD, BLIIAPHBATD

rubber — pea3nna, kayuyk
tester — icnuiTaTCAb; NaGopanT
vaporizer — HCapHTENb

=ENT, -ANT

— 06pa3yIoT CYUICCTBHTCNILHEIC:

to absorb — nornomars; BcacuBaTsL
10 assist — NoMOIrars, aCCHCTHPOBATSL
to dessicatc — BLICYIINBATS;

TCPATH BAAKNOCTL
to deterge — OYHLLATL; MLITD

to depend — 3aBucers
10 equivalencc — SKBHBANCHTHOCTDL
10 react — pearnposars

absorbent — nommomirens, abcopbeut
assistant — NMOMOWMKK, ACCHCTENT
dessicant — CHKKaTiB

detergent — morolce, ACTEPrenTHOE

cpeacTso
dependent — 3asscumuii
cquivalent — JkBiBanenT

reagent — pcarcHT

-ION, -SION, -TION

— 006pa3y1oT cymccTBHTCABHbIC, 0003HavaoUIC ACHCTBHE MM NPO-
LICCC, COCTOAHME JUTH KaYCCTBO, KOHKPCTHBIH PC3YNbTaT XCHCTBHA:

to act — aeifcTBOBaTL

to apprchend — nounmars, nocTurars
to collide — crankusarsca

to attract — npHTAMNBATH

to crystallize — kpucraunsoBars(ca)
1o direct — HaNPaBAATH; pyKOBOANTL

action — geiicrene

apprehension — xonuenuus, nousmie

collision — cronkHoBeHIC

attraction — NpUTAKCHIE; CTONKHOBE-
HHe )

crystallization — xkpsictansauis

direction — nanpasneune; ykasansue,

HMHCTPYKIR

10 ionize — HOHN3HPOBATHL ionization — nonn3auns

10 react — pearipoBars reaction — peaxuns
-ANCE, -ENCE

— 00pasyioT OTRICYCHHLIC CYIICCTBHTC/IbHEIC, 0603Havalomuc acii-
CTBHE, COCTORHHC, Ka4YCCTBO, 3 TAKKC HCKOTOPbIC KOHKPCTHBIC CYILCCTBH-

TCNbHbBIC!

to assist — noMorars, aCCHCTHPOBATH
to disturb — sapywars paBuosccHe
TNIOKOS; ABIKEHIA
to depend — 3aBuncers
to differ — pa3znuyarses, oTnyaTsen
10 ignore — He 00painars BHHMaHA;
npenebperars

assistance — nOMOLb; COACHICTBHC

disturbance — Hapywense;
noBpexACHHE

dependence — 3aBicHMOCTS

difference — pasunua; paznndnc

ignorance — HCBEKECTBO; HE3HAHHC

-URE
— obpasyeT cyuiecTBHTENbHEIC, 0603HAYAIOULNC MpOLCCC, ACHCTBHC

H Cro pe3ynbrarthi:

10 fail — Tepnets Heyaauy, nopaxeusnte  failure — neynaya, nposan

o press — QaBHTL

pressure — aasncHsic
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— BCTPCYACTCA TAKXKC B CYLICCTBHTC/IbHBIX, obo3navalowix neii-
CTBHC, NPOUCCC, COCTOAHNKC, KaYCCTBO HAK PC3YNLTAT RCHCTBHA:

culture — KynsTypa temperature — TcMuCpaTypa

fracture — pa3pbiB structure — CTpyXTypa

nature — npipoaa literature — mitreparypa
-NESS

—_— OGPIB)’CT B OCHOBHOM CYWICCTBHTCIIBHBIC OT NMPHIAraTCIILHLIX C
OTBACYCHHBLIM 3HAYCHHCM Ka4CCTBA.

kind — noGpwiii kindness — noGpota
useful — none3nmnit, npuroanii usefulness — noJyic3HOCTL, NPHIOAHOCTD
dark — TeMHbIT darkness — TeMHOTa
quick — GucTpmii quickness — Grictpora
-TH

— 00pa3sycT CymeCTBHTEALHAIC OT [T1ar0N0B H MpHAAraTesIbHbIX, 060-
3HaYaIoLBC ACHCTBHC H €FO PC3YAbTaT:

to grow — pacTi growth — pocr, pa3BiTiie
strong — CHIbHBIIA strength — ciua
trie — HCTHHHBI; TOYHBIA; truth — npasna; TOYHOCTD;
HacTOAIWLMI COOTBETCTBHE
long — mnHHKIG length — nniHa, NPOTAKEHHOCTL
deep — myGoxuii depth — rmy6una
-ISM
— 06pasyer CyImecTBHTCABHBIC C OTBICYCHHBIM 3HAYCHHCM!:
communism — ROMMYHM3M mechanism — MexaHiaM
capitalism — xanuTamiam criticism — xpurika

realism — peanuawm

-DOM
— o6pasyeT CymeCTBHTC/bHAIC C OTBICYCHHBIM 3HAYCHHCM:
wisc — MyApbilii wisdom — MyRpocTh
free — cBoGoaHbIIT freedom — co6oaa
-TY, -ITY

— 06pa3yioT aGCTpaKTHBIC CYI(CCTBHTCABHLIC, 0603HavaloNLIC CO-
CTOAHIC, MOJIOKCHHUC, KaSUCCTBO, CBOHCTBO:

able — cnocoGHbii ability — cnocobrocts

flexible — ru6xumit, anacTynblii flexibility — rtGxocTs, INaCTHYHOCTE
special — ocoOmlii; cncustansumii  speciality — cneussannHocts

supcrior — nyvumit; npepocxoanuii  superiority — npesocxoacTso
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-1CS
-— BCTPCYACTCA B HA3BAHMAX DAL HAYK:

physics — dusuka €CONOmMics — 3KOHOMMKA
mathematics — MaremaTika clectronics — dnexTpoHitka
dialectics -— ananckmixa dynamies — aitnamska

tactics — raxTika

-ICITY

— 06pa3ycT OTRICUCHHBIC CYLICCTBHTCAbHBIC, 0003HayatoMmC CBOT-
CTBO, K34CCTBO IJIH COCTOAHHC:

atomic — aToMMKBLi atomicity — aToMHOCTB, BAIEHTHOCTD
clectric — anexTpiyeckuii clectricity — anexTpuyectso
specific — ocobmit, Tounmlii specificity — cnewsduunocTs

-ING
— obpasyeT cyuiccTBHTCIbHBIC:
to fog — 3aTyMaHnBaTL(CA) fogging — NOTyCKHCHNE; 3aTeMHCHMNE; BYalb
to heat — narpesats heating — narpeBaitite; HakanHBaHKe
to point — yxa3nBaTh pointing — ykasauuc; npHuenstsanie
to poison — OTpaBNATHL poisoning — otpasnenue
to frecze — 3aMopaxnsars freezing — 3amopaxitBanne
-MENT

— obpasyeT cymecTBHTENbHbIC, 0003HaYatonpIc ACHCTBHE H Cro pe-
3yNILTaT, COCTOAHHUC:

10 move — JBHIaThCA movement — apirKene

to develop — passitsars development — paseurie

to equip — obopynosarsb cquipment — oGopynosatste
to achieve — nocrirar achievement — nocrikenie
t0 measure — HIMEPATL measurement — HIMEPCHHC

3) HanGonee ynorpeburenbunie cydduKen! npuaararTebHbix:

-ABLE, -IBLE
to answer — oTBCHaTh answerable — oTBCTCTBCHHBII; COOTBCTCT-
T
t0 move — ABHIaTLCA movable — noasswKHIT; nepeHoCHOI
sense — yBCTBO sensible — yyBcTBITEN LB
flex — critGars, ruyTs flexible — noapioxuslii; 6Kt
to limit — orpaiuynsars limitable — orpannennsii
-ANT, -ENT
to resist — CONPOTHRIATLCRK resistant — CToitKiit, npounlii
to differ — pasniuars, ormityarbea  different — pazniunuii; ornuyatonysiics
to depend -— 3aBicers dcpendent — 3aBitciantit
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-IVE:

to act — neiicteoBaTh active — akrupHmifi
to create — TBOPHTH creative — TBopueckuii
to decide — pewars decisive — pemaronunii
to demonstrate — aemMoHCTpHpoBats; demonstrative — Haraanwii, a0kasa-
NOXA3LIBATH TeAbHLINA
-FUL
— 0003Ha9a¢cT HANTHYHE KaYCCTBa:
peace — MHp peaceful — mupnmiit
care — 3abora careful — 3aGoTnHBEIi; 0CTOpPOXKHMI;
Tiarensuni
-LESS
— obo3Ha%a€eT OTCYTCTBHE Ka4eCTBa:
wire — IpoBOJ, MPOBOIOKA wireless — GecnipoBonoanklii; Gecnpo-
soauofi
use — noJas3a useless — Gecnoaesuniii
life — xo13un lifeless — GeanH3HeHHRIT
-ISH
— 0603Ha9aCT HEMONHYIO CTENCHb Ka9¢CTBa:
blue — rony6ofi bluish — ronyGoearaii
white — Genniii whitish — Genosarsit
cold — xonogHmit coldish — nosonsHo xonoaumit; xonon-
HoOBaTHI
Y
— YKa3hIBaeT Ha CTENCHL KAYECTBA HIIH CKJIOHHOCTD K YeMY-TO:
dirt — rpass dirty — rps3uniit
ice — nen : icy — neasHoii
chill — xonon chilly — xonomusiii
-AL
emotion — Mouua emotional — 3MOUHOHANLHLIH
centre — nEHTp central — neHTpanbuRi
technique — TexHHKa; MeTOR technical — Texuuyecxnit
-IC
atom — aToM atomic — aromMuuiit
€conomy — XOHOMHKa economic — 3XOHOMHKIf; IKOHOMH-
yecxuit
history — scropus historic — ncropuuecxnii
system — cHcTema systematic — cHcreMarHyecKuii
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danger — onacnocts
poison — an
glory — cnasa

-0Us

dangerous — onacumi
poisonous — UOBHTHIf, OTpaBAtONHii
glorious — cnasumiii

4) Hanbonee ynorpeburenbunie cyhdHKCH raaronon:

electricity — anextpuyectso
quality — xauecrso

class — xnacc

pure — uncrniit

equal — paBHuIi

real — sBHRHI, AclicTBHTEIL-
HBUA

€conomy — SKOHOMHKa

deep — mryGoxni
fast — GmcTpmit

short — xoporxasit
wide — mmHpoxuii

-FY

to electrify — anexrpH308arh, ACKTPHGHIHPOBATH
to qualify — xsanndnumposars

to classify — xnaccuduimposars

to purify — oumnars

-1ZE
to eqalize — cpaBHSATS, ypPaBHATH
to realize — noHnMars
to economize — 3XOHOMHTH

-EN

to deepen — yrnyGnsrs
to fasten — ybricrpars
to shorten — yxopaunsars
to widen — pacluHpsTE



OB1ie cxeMbl
oGpa3oBanin NpoH3BOANHLIX CJIOB

[ iom L
3 — 1T 7
anion  cafion ionic /iom':e
anionic  cationic ionizing [ ionizable
tonization
l I act
\
react action active
reaction l reactive actively l activate
reactor

activigy
interaction

activation activator

I N R A

expressage expressive cxpressless  cxpressed expresser

«®

\
cxpressible l l expression

expressively  expresslessness

! !

cxpressionless expressionise
expressional  expressionism ‘

cxpressionistic



1V

Prepositions of Place and Direction

above
©
over
on
© out of
A
up
to
inside
behind
in ©
.‘ ............ —d cn—
into
down
\{ ©
< in front of ® 2
from
o©

under



\4

Irregular Verbs
arisc arose arisen BO3HNKATB
be was, were | been OLITSH, ABMATLCA; HAXOANTLCA
bear borc bome HECTH; SICPEHOCHTD; BIHOCHTL
become became become CTAHOBHTBCA
begin began begun HaunHnats(ca)
bind bound bound CBA3LIBATDL
break broke broken N0OMaTDb; NOPHLIBATD; PAIPYLIATH
bring brought brought NPHHOCHTB; NOCTABIATH
build built built CTpOMTD; C031aBaTh
bum bumt bumt FOpeTb; CAHIaTD; KeUb
buy bought bought NoKynarb
catch caught caught CXBaTHTDb; NO/MaTh; YNOBKTH
choose chose chosen suibipars
come came come TIPUXOANTD; NIPHEINKATD
cost cost cost CToMTHL
cut cut cut PE3aTh; COKPaLNaTL; CHIKATD
deal dealt dealt pacnpeaensts
do did done aenarn
draw drew drawn TAUHTS; H3BACKATD
drink drank drunk nuTsL
drive drove driven yNPaBAATL; NPHBOAKTL B ABIKCHHC,
¢xatb
eat ate caten cCTh
fall fell fallen nanars
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feel felt felt 4YyBCTBOBATD

fight fought fought 6opotsea

find found found MaxXO0JHTh, OKA3LIBATLCA

fly flew flown JIETATD; JIETETD

forget forgot forgotten | 3aCuiBath

freeze froze frozen 3aMep3aTh; 3aMOPAXHBATh; 3aCTHBATL

get got got noayuars; 206HPATHCH; CTAHOBHTLCA

give gave given ZaBaTh; NPHAABATH

go went gone MATH; ABUraTLCR; CXATh

grow grew grown PacTH; BLIPAULHBATE; CTAHOBHTLCA

have had had HMCTb

hear heard heard CLILIATD; YCALILATD

hold held held JCPKaTb; BMCUIATD; [IPOBOAMTD
(seponpusmuc)

keep kept kept JIEPKATH; COXPAHATL; NPOACDKATL

know knew known 34aTH

lay laid laid KNACT; MONOKHTD

lead led led BCCTH; PYKOBOANTD

leam learnt lcarnt yunTh(Ca); Y3nasats

leave left left YXOAMTH, YE3KATb; OCTABNATD

let let let NO3BONATL

lie lay lain NICKATH

light lit lit 32XKNIATH; OCBEWATDL

lose lost lost TEPKTH; YTPATHTD

make made made Aenath

mean meant meant 03424aTh; 3HAYHTL; NOAPAZYMCBATDL

meet met met BCTPCYATh; YAOBRICTBOPATE

overcome | overcame | overcome | npeomoncsarh

pay paid paid IIaTHTDL

put put put, . | KnacTe; noMewars

read read read ('} yHTATL

ring rang r:;;xE. R
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risc rose risen noBLIATL{CA)
run ran run Gerare; paGorats; ynpasiaTs
say said said TOBOPSTH; CKA3aTh
sec saw seen BHAETD
sell sold sold npoaasaTh
send sent sent nocKnaTh
set set set CTaB{Thb; YCTAHABMNBATD
shed shed shed NpOMNBATH; JINTb
show showed shown NIOKa3bIBaThL
shut shut shut 33aKPLIBATD; NEPEKPHIBATDL
sit sat sat CHACTD; 3acenars
slecp slept slept cnatb
slide slid slid CKONB3HTL
speak spoke spoken rOBOPMTD; pa3roBapHBaTL
spend spent spent TPaTHTh; NPOBOANTS (8pems)
spread spread spread PACHPOCTPAHATLCA; POCTHPATHLCA
stand stood stood CTOATL; BLIACPKHBATL
strike struck struck YAApATS; NOPANKATHL
swim swam swum NIaBaTs
take took taken 6patb; B3ATHL
teach taught taught Y4HTL; 00yuaTs
tell told told FOBOPHTD; PACCKA3LIBATH; cOOOWATH
think thought thought AyMaTh; NOAaraTh
understand | understood| understood| nonsmats
win won won BBIMIPBIBaTD; NOGEaNTL
write wrote written ITHCaTD
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