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MepeamoBa

Hapuanpumit noci6uuk 6aratoroMHoi cepii «IHO3eMHa MoBa
3a mpodeciiHUM crpAMyBaHHAM»: AHTJificbKa MOBa [JiA XiMiKiB.
Kuwura Ilepma. Anraificbka MoBa mia ximikiB. Yactuna I. Chemistry
as a Branch of Science mpusnavenuii nja 3no6yBadiB cryneHsa Bu-
moi ocBitn «BaragaBp» 1, 2 pokiB HaBYaHHA 3a CIENiaJbHOCTAMU
«102 — Ximia» ta «014 — Cepennsa ocsita (Ximisa)» Bigmosizae
IPOTPAMHUM BHMOTAQM HaBYAHHA iHO3eMHOI MOBY y BUIIUX HaBYAJb-
HUX 3aKJa/aX. ¥ HbOMY 3p006JeHO cIpoly ITOPiBHAHO JOCTYITHO BH-
RJIACTH IIPOTPAMHUI MaTepiaJ y BiJIIOBITHOCTI 3 Cy4YaCHUM CTaHOM
PO3BUTKY XiMii.

IToci6uuk crnagaeThea 3 Takux pospini: Chemistry as a Branch
of Science, Chemistry and Chemical Industry in Modern Life, Pe-
riodic Law, Archimedes’ Principle, Gases, The Ways of Storing
Gases, Kinetic Theory of Gases, Water, Water Is Life, Com-
pound, Mixture as a Physical Combination, Carbon Monoxide, Mat-
ter, Poison, Mercury Poisoning, Evaporation, Sodium Chloride,
Transmutation of Elements, Chemical Analysis, X-rays, Radiation
Sickness.

TercroBuil MaTepiasg ZOCTATHHO iH(POPMATHUBHUN I HacUIeHHUH
HeoOXiJHOI0 TepMiHOJIOTi€, I'PYHTyeThcA Ha Tekcrax: English:
Tercmu : nidpyunur Oas cmyodenmis symarnimapHuz, npupooru-
%0-2€02PAPINHUT T MAMEMAMUUHUL PAKYIbMEMIE BUUUT HA-
suaavnur saxaadie | yraagad €. O. Maunci. — K. : BunaBuuunmii
neHTp «Aranemisa», 2004. — 528 c. (Aabma-Matep), Cepebpenru-
xoea 9. U., Kpyeasnosea U. E. Aneauticruti 33v% 0 XUMUKOS :
y4e6. oA CTY/NeHTOB XMMHKO-TEXHOJIOT. CIIeIl. By30B. — 2-e W3,
ucnp. u gon. — M. : Breicm. mkosa, 1987. — 400 c., opuriHaibHUX
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aHTJIICPKUX Ta aMepUKAaHCHKUX XIMIYHHX MypHAaJiB, NepioguIHUX
BHJAHb.

1o KOKHOTO TEKCTYy HAJAIOTHCA JABOMOBHI TeMaTHYHi CIOBHUKH:
Vocabulary focus I, Vocabulary focus Il anruificbkolo Ta yrpain-
CbKOI0 MOBaMH.

Cucrema pisHoMaHiTHHX micaaTekcToBux BmpaB (Exercises)
CIIPHAE 3aKPIiNIeHHI0 BUBYEHOTO JIEKCUIHOTO MaTepiamy, 6iabin rim-
6OKOMY OCMHUCJIEHHIO Ta PiSHOCTOPOHHHOMY POBYMiHHIO IPOYUTAHOTO,
po3BUBa€ yMiHHA BUKOPHUCTOBYBATHU JeKCUYHUN MaTepiaa y miaJo-
rivHOMy Ta MoHoJoridYHOMYy MoBjeHHi. Ile mae MomuBicTL MaiGyT-
HbOMY CIlelliaJicToBi MakcUMaJIbHO e()eKTUBHO 3aCTOCOBYBATH 3HAH-
HA iHO3eMHOI MOBM Ha IPaKTHII.

IToci6uuk craBuTh 3a MeTy 3aGe3meduTH MpogdeciiiHy crpaAmo-
BaHICTh y HaBYaHHI CTY/[eHTiB-XiMiKiB aHIJIilficbkOi MOBH, MiAroTy-
BaTH iX m0 iHIIOMOBHOI KOMYHikallii, YuTaHHA, aHOTYBaHHA Ta pe-
(epyBaHHA clleliaJbHOI HAYKOBOI JiTepaTypHu.



Unit 1
CHEMISTRY AS A BRANCH OF SCIENCE

Chemistry is a branch of science concerned with the proper-
ties, composition, and structure of substances and the changes
they undergo when they combine or react under specified condi-
tions. Chemistry can be divided into branches according to either
the substances studied or the types of study conducted. The pri-
mary division of the first type is between inorganic and organic
chemistry. Divisions of the second type are physical chemistry
and analytical chemistry. The original distinction between organic
and inorganic chemistry arose as chemists gradually realized that
compounds of biological origin were quite different in their gen-
eral properties from those of mineral origin organic chemistry was
defined as the study of substances produced by living organisms.
However, when it was discovered in the XIX® cent. That organic
molecule can be produced artificially in the laboratory; this defi-
nition had to be abandoned.

Organic chemistry is most simply defined as the study of
the compounds of carbon. Physical chemistry is concerned with
the physical properties of materials, such as their electrical and
magnetic behavior and them inter action with electromagnetic
fields. Subcategories within physical chemistry are thermochemis-
try, electrochemistry and chemical kinetics Thermochemistry is the
investigation of the changes in energy and entropy that occur dur-
ing chemical reactions and phase transformations. Electrochem-
istry concerns the effects of electricity on chemical changes and
inter conversions of electric and chemical energy such as that
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in a voltaic cell. Chemical kinetics is concerned with the details
of chemical reactions and of how equilibrium is reached between
the products and reactants. Analytical chemistry is a collection of
techniques that allows exact laboratory determination of the com-
position of a given sample of material. In qualitative analysis, all
the atoms and molecules present are identified, with particular
attention to trace elements. In quantitative analysis, the exact
weight of each constituent is obtained as well.

Discuss the following

1. What is chemistry?

2. What branches of chemistry do you know?

3. What is the difference between organic and inorganic chem-
istry?

4. What is the difference between physical chemistry and ther-
mochemistry?

Understanding the main points
Translate into English the following questions and answer them:

. Mo craJao Bigomo B XIX crouiTTi mpo opraniuHi MoJeRyan?
. Yum BU3HAYaETHCA OpraHidyHa XiMmig?

. Axi migrareropii icHyoTh y (iswunHiil ximii?

. IITo Take eaexTpoximia?

. 3 4uM 1oB’sA3aHa XiMiuHa KiHeTHKa?

. Illo BuBYaE aHagiTHYHA XiMiA?

. B Aromy aHaJisi yTBOpOETHCA TOYHA Bara KOKHOI CKJIATOBOI?

O U WD

Vocabulary focus I

Translate into Ukrainian the following words and their expla-
nations. Use them in the situations of your own:

Electrochemistry — is the study of chemical reactions that are
produced by or produce an electric current.
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Abundance — a) relative content; b) excess amount of sub-
stance.

Acid-base indicator — organic compounds that can change
color in solution when acidity changes.

Aerosol — the smallest particles of solid or liquid matter that
are suspended in a gaseous medium.

Biochemistry — is the study of the chemical composition of
living matter and of the chemical processes that occur in living
organisms. This field is particularly important in agriculture, bi-
ology, bacteriology, pharmacology and medicine.

Acetate — salts and esters of acetic acid.

Atmosphere — the gaseous envelope surrounding the Earth.

Volume — quantitative description of the space occupied by
the body or substance.

Thermonuclear — which relates to nuclear reactions at high
temperatures.

Synthesize — the process of joining or uniting previously frag-
mented things or concepts in the whole.

Vocabulary focus II

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

BajenTHiecTh — BJacTHBICTH aTOMa JAHOTO eJeMEeHTa IPUENHY-
BaTu a00 3aMilyBaTH TeBHE YHCJIO ATOMIB iHIIOTO eJeMeHTA.

lixparania — 3B’a3yBaHHA MOJIeKyJ (aTOMiB, iOHIB PEYOBUHN)
3 BOJI0I0, IO He CYIPOBOJKYETbCA PYHHYBAHHAM MOJIEKYJ BOJM.

Jdu@ysia — MuMoBinTbHe BUpIBHIOBaHHA KOHIEHTpAIlil pedoBHH
B cyMimi, 06yMOBJIeHe TEIJIOBHM PYXOM MOJIEKY.I.

JloBikUHA XBUJII — BifICTAHb Mi# CyCiIHIME IiKAMM XBHJIb €JeK-
TPOMATHITHOTO (CBITJIOBOTO) BUIIPOMiHIOBAHHS.

RaranizaTopu — pedoBWHH, 37aTHI IMPUCKOPUTH XiMidHI peaxr-
1ii, caMi 3aJumaloTbCA IPU [BOMY HE3MIHHUMU.

Hyxkaonu — eneMeHTapHi YacTKU (IIPOTOHM i HeHTpOHH), IO
BXOJATH IO CKJIAIY Afipa aToMa.

AHioHM — HeraTWBHO 3apAMHeHi i0HU.

AToM — HafiMeHIIa YacTHHKA XiMiYHOrO eJeMeHTa, AKa € HO-
cieM #oro BJIaCTHBOCTEI.



Tlopinaa — ¢isuko-ximMiuauit mpoIec, MO MPOTIKAE 3 BHUIIICH-
HAM TeIlJa B Pe3yJbTaTi PeakrIlii OKUCIeHHA.

Kpucraaisanisa — BupgijeHHA KpucrajaiB TBepHol pedOBUHU
3 PO3YHHY.

Exercise 1. «Do you know that?..»
Translate into Ukrainian:

Amedeo Avogadro — Italian physicist and chemist Amedeo
Avogadro (1776—1856) was a lawyer in education, and he stud-
ied math, physics and chemistry independently and so well, teach-
ing them at the university. Avogadro established the exact com-
position of many chemicals and opened the law bearing his name.
In accordance with the law Avogadro, in the same volumes of any
gases at the same temperature and pressure contains the same
number of molecules.

Dmitry Ivanovich Mendeleev — is a great Russian scientist-
encyclopaedist, chemist, physicist, technologist, geologist and even
a meteorologist. Mendeleyev created a modern hydrated solution
theory, an equation for the state of ideal gas, developed a tech-
nology for producing smokeless gunpowder, opened the Periodic
Law and proposed the Periodic System of Chemical Elements,
and wrote the best chemistry course for his time.

Meyer L. J. — German chemist, Corresponding Member of
the Berlin Academy of Sciences Works refer to inorganic, or-
ganic and physical chemistry. Investigated the gases of blood
(1854), the physical properties of hydrocarbons. The author of
the book «Modern theories of chemistry and their significance
for chemical statics» (1864), in which he attempted to give sys-
tematic of chemical elements. After the discovery by D. I. Men-
deleyev of the Periodic Law, he published (March 1870) an arti-
cle on «The Nature of Chemical Elements as the function of their
atomic weights», in which the graphic curve of the atomic vol-
ume dependence on the atomic mass.

Thomas-Martin Laurie — English chemist Thomas Laurie —
author of work on the theory of water and non-aqueous solu-
tions of acids and bases. He first introduced proton theory into
the training course in inorganic chemistry.
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Svante Arrhenius — is a physicist by training, he is famous
for his chemical research and became one of the founders of a
new science — physical chemistry. Most of all he studied the be-
havior of electrolytes in solutions, as well as the study of the rate
of chemical reactions. His compatriots did not recognize the work
of Arrhenius for a long time, and only when his findings were
highly appreciated in Germany and France, he was elected to
the Swedish Academy of Sciences. Arrhenius was awarded the
1903 Nobel Prize for developing the theory of electrolytic disso-
ciation.

Robert Boyle — The scientific activity of Robert Boyle was
based on an experimental method in both physics and chemis-
try, and developed an atomistic theory. In 1660, he discovered
the law of a change in the volume of gases (in particular, air) with
a change in pressure. Later, he received the name of the Boyle-
Mariotte law: regardless of Boyle, the French physicist Ed. Mar-
riott formulated this law.

Vladimir Ivanovich Vernadsky — Vernadsky created a new
science — geochemistry. Vladimir Ivanovich was the first to note
the enormous role of living matter — all plant and animal organ-
isms and microorganisms on Earth — in the history of the move-
ment, concentration and scattering of chemical elements. The sci-
entist noticed that some organisms are able to accumulate iron,
silicon, calcium and other chemical elements and can participate
in the formation of deposits of their minerals, that microorgan-
isms play a huge role in the destruction of rocks.

Exercise 2

Make sure you know what these words and expressions mean.
Translate them into Ukrainian:

Sublimation — the transformation of substances when heated;

Aldehydes — a class of organic compounds containing the
— C < OH group. The simplest representative of aldehydes is form-
aldehyde.

Atomic weight — the average value of the mass of an atom of
a chemical element, expressed in relative carbon units.
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Biochemistry — the science of the chemical composition of or-
ganisms and chemical processes in the body.

Evaporation — the process of concentrating solids by partially
removing the solvent during boiling.

Hydrides — compounds of chemical elements with hydrogen.

Combustion — is a physicochemical process that quickly pro-
ceeds with the release of heat as a result of the oxidation re-
action.

Fats — esters of glycerol and fatty acids.

Isotopes — chemical elements with the same number of pro-
tons and electrons, but with a different number of neutrons.

Cracking — is a process of high-temperature oil refining con-
ducted to increase the yield of motor fuels.

Exercise 3

Study the following words and the word combinations. Find
the sentences in the text where they were used and write them out:

branches according kinetics

analytical chemistry chemical energy

structure of substances reactants.

organic molecules organic chemistry

compounds of carbon laboratory determination
Exercise 4

Complete the sentences as in the text:

1. / can be / divided / into / types / branches / according to
/ either / the / substances / studied / Chemistry / or the / of /
study / conducted /.

2. / of / are physical / the second / type / chemistry / and /
analytical / Divisions chemistry /.
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3. That / artificially / can / be / produced / molecules / in /
the / laboratory /, this / definition / had / to / be / abandoned
/ organic /.

4. Organic / is / most study / defined / as / the / simply study
/ of / the compounds / of carbon / chemistry /.

5. / first / primary / division / of / he / first / type / is / be-
tween / inorganic / and / organic / chemistry / The /.

Exercise 5

Task A. Study the following words and their explanations.
Translate them into Ukrainian:

Black Magic — this is the supposed knowledge and powers,
the supernatural way art of manipulating reality with the help of
special objects, spells and rituals based on secret.

Metalworking — technological of changing the shape, size and
alloys process, quality of metals.

Alchemy — is a culture, in which the initial (primarily chem-
ical) ideas about the world and the ideas about a person and so-
ciety that are characteristic of a are intertwined phenomenon of
medieval natural-scientific given culture.

Prehistoric — belonging to the most ancient period, about-rum
there evidences are no written.

Superstition — is a religious on the perception of by the laws
of nature prejudice based forces inexplicable.

Spirits — in mythology, supernatural with will, the ability and
various supernatural abilities and capabilities, while always inac-
cessible to perception beings endowed to perceive objects them-
selves remaining (almost).

Perception — a direct sensory reflection in consciousness,
the ability to perceive, distinguish and assimilate the phenomena
of the external world.

Copper — a element, a metal, viscous and malleable chemi-
cal reddish.

12



Alloying — the addition of impurities to of materials to or
chemical properties of the base material the composition change
(improve) the physical.

Aristotle — is a naturalist of the classical period, the most of
antiquity, the founder of formal logic, an ancient Greek philoso-
pher influential of the philosophers.

Task B. Use the words given above in your own sentences.

Task C. Translate the following sentences into English:

1. Iges, mo Jikapchbka POCAMHA CKJIAJAETHCA 3 OCHOBHOI MacH-
6asacty i «fIi0uoro HavaJa», HAJEHUTb NABHHOPUMCHKOMY JiKapio
Kanaspito I'ameny (II cr.) Bin pekoMeHmyBaB JiKapCbKY POCIMHHY
CHUPOBUHY CIIOYaTKy BHUCYIIWATH, & Bike IIOTIM IOTyBaTU 3 Hei Ha-
cTol, BifiBapu, eKcTparyiodi «Jilode HadaJo». I'ajgeH omucaB HoHaT,
300 mikapcbkux 3aco0iB; 6araTo 3 raJeHOBUX MpeNapaTiB He BTpa-
TUJIW CBOT'O 3HAYEHHA i JoTerep.

2. IIBetimapcerkmii dikap i ximix dixin Aypeoa Teoppact Bom-
6act ¢on ['orenreiim, Bigomuii min ncesmonimom Ilaparenbe, Brepime
BHUCJOBUB TYMKY, IO BCi TpoTecu B OpraHisMi € CKJIaTHUMH XiMid-
HUMH [IePeTBOPEHHAMH, i JOCKIIUB BILIUB HA OPTaHiZM 6araThox pe-
90BHH POCIMHHOTO i MiHEPAILHOrO MOXOKEHHH.

3. Ha Bigminy Bim I'anena, Ilapameabc BBamas, IO IJd BU-
TiTeHHA Mi0YAX HaYaJ JiKaAPChKUX POCIUH HeoOXimHa O6inbm iH-
TeHCUBHa i GaraTopasoBa 06pOoOKa CHPOBMHU Pi3HOMAHITHUMHU
posunHHuUKamu. B pesyiabraTi Takoi oO6pOGKM YTBOPIOETHCA BHU-
TAT — €CEeHIIiA, aJe Juile I’ aTuil BUTAT («KBiHTECeHIIiA» BiJ JaTHH-
CbKOTO quinta — 1’ATa) BMilye HEOOXiTHY PEYOBUHY i € JiKaPCHRUM
3aco60M.

4. 3a TpajauIliel0 JaBHIX aBTOPIB [JA ajiximii 6B BCTAHOBJIEHUIH
ernoniM Xnpng (Xefwr). Iama erumosoriuna JereHsa (Mu He 3Ha-
€MO, KOJII caMe BOHA BHHUKJA) IOB’A3yBaJa cJoBa yvuela, ymueta,
yelpelo 3 HasBolo kpainm Xnula, konrcbke KHME, XHMI Big nas-
Hboerumnercbkoro [km-t] «Grumer» (Yopua 3emmsa). Ila aerenpa,
fiMmoBipHO, 3acHOBaHa Ha cmiBsBy4HOCTi yvpelo — Xnuia. He Bu-
KJI09eHO TP [bOMY i Te, 1m0 OaTHKIBIMHOIO ajxiMii BBamaBcd, i
He 0es mmijcras, Grurmer.
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Exercise 6

Match 10 words from column A with their definitions from
column B:

A B

1) Valence a) the smallest particle of a chemical element that
is the carrier of its properties

2) Nucleons b) the distance between the neighboring peaks of
the waves of electromagnetic (light) radiation

3) Crystallization | c¢) the separation of crystals of a solid from a so-
lution

4) Atom d) involuntary alignment of the concentration of
substances in the mixture, due to the thermal
motion of molecules.

5) Burning e) the gaseous envelope surrounding the Earth

6) Wavelength f) quantitative description of the space occupied
by the body or substance.

7) Hydratation g) is the linking of molecules with water, so as
not to be overwhelmed with the direction of
water molecules.

8) Diffusion h) are elementary particles (protons and neutri-
nos) that are part of a nuclear atom.

9) Atmosphere i) physico-chemical process that occurs with
the release of heat as a result of the oxida-
tion reaction

10) Volume j) the number of electron pairs by which the atom
of this element is associated with other atoms

1 2 3 4 5 6 7 8 9 10
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Exercise 7

Translate into English and rearrange the following points of
the plan according to the real course of events from text «Chem-
istry as a Branch of Science»:

1. PisHung opraniuaoi i HeoprasiyHoi Ximii.
2. Ximig — raJaysp HayEW.

3. Ilimposmin ximii B TpOMHCJIOBOCTI.

4. Anaxitnuna ximia Ta ii anaJaism.

5. XimiuHa KiHETHKA CTOCYETBCA...

1 2 3 4 5

Exercise 8
Insert 4 sentences into their proper places in the text below:

A. By this time, chemists were learning to use the «modern
method» of winning knowledge; that is, testing theories with ex-
periments.

B. Perhaps the greatest source of confusion and defeat in these
centuries was a theory of burning (combustion) called the phlo-
giston theory.

C. He formulated the present accepted theory of combustion.
This contribution is often considered to mark the beginning of
modern chemistry.

D. For about two centuries after Boyle, scientists continued
to make useful discoveries.

They made little progress in fundamental theory, however, be-
cause they were still far from understanding the true nature of
matter or from knowing what actually happens in chemical re-
actions. [1].

It was originated by chemists Johann Joachim Becher and
George Ernst Stahl. According to this theory, phlogiston, an «es-
sence» like yellowness and hardness in the theories of ancient
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philosophers, was supposed to escape from substances during
the burning process. [2].

But tests did not confirm the existence of phlogiston. [3].

The first clue to the truth came when an English chemist, Jo-
seph Priestley, discovered in 1774 that a certain gas (now called
oxygen) was essential to the burning process. (Oxygen was also
discovered by Swedish chemist Karl Wilhelm Scheele at about
the same time.) A few years earlier another English scientist,
Henry Cavendish, had discovered the element hydrogen. French
chemist Antoine Laurent Lavoisier used the discoveries of Priest-
ley and Cavendish in a series of experiments designed to solve
the problem of the burning process. [4].

Exercise 9

Find 10 equivalents from column A in column B:

1) diamond

a) CILIaB

2) substance

b) Tpanchopmarisa

3) solid states

C) pafioaKTUBHUI pO3Ma

4) thermodynamics

d) TepmomuHamika

5) carbon dioxide

e) BYTJIEKHUCJHI ras

6) nuclear reaction

f) amepHa peariia

7) photochemical reaction

g) ¢oroximitHa pearIiia

8) transformation

h) pegoBuna

9) alloy

i) aamas

10) radioactive decay

j) TBepmmit craH

1 2 3 4

6 7 8 9

10
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Exercise 10

Choose the best alternative from the options (a, b, ¢ or d) to
complete each sentence from text «Chemistry as a Branch of
Science»:

1. Electrochemical ... of chemical combinations were developed
by Humphry Davy and J. J. Berzelius.
a) theories b) law c) axiom d) theorem

2. Organic chemistry is most simply defined as the study of
the compounds of ... .
a) hydrogen b) mitrogen c) carbon d) oxygen

3. Electrochemistry concerns the effects of electricity on chem-
ical changes and interconversions of electric and ... energy such
as that in a voltaic cell.

a) physical b) radiation c) sunny d) chemical

4. In qualitative analysis, all the atoms and ... present are
identified, with particular attention to trace elements.
a) electrons b) protons c) neutrons d) molecules

5. Adolf von Bayer — German .... In 1871 he discovered
the synthesis of phenolphthalein by condensation of ophthalmic
anhydride with two equivalents of phenol under acidic conditions
(hence the name).

a) chemist b) philosopher c) physicist d) biologist

6. Alfred Werner, a German chemist, discovered optically ac-
tive inorganic isomers-compounds of cobalt, chromium, and iron.
This was a major success in the further development of ... chem-
istry.

a) tnorganic b) organic c) analytical d) physical

1 2 3 4 5 6
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Exercise 11
Task A. Study the words and their definitions. Translate them:

Properties — characteristics of a substance that cause its dif-
ference or commonality with other substances and reveal in its
relation to them.

Molecule — is the smallest particle of a substance that has all
its basic chemical properties.

Entropy — is a measure of irreversible dissipation of energy,
a measure of the deviation of the actual process from the ideal.

Reactants — are a technical term for starting materials in-
volved in a chemical reaction.

Carbon — is a durable and lightweight composite material, ob-
tained by weaving thin filaments of graphite and rubber.

Voltaic cell — a device that serves to conduct electrochemi-
cal reactions and is a vessel with electrolyte, in which two elec-
trodes are immersed.

Elements — it is a collection of atoms with the same charge
of atomic nuclei.

Task B. Use the words given above in your own sentences.

Exercise 12

Complete the following sentence with the new words from
the text «Chemistry as a Branch of Science»:

properties molecule carbon
entropy reactants voltaic cell

1. Chemistry is a branch of science concerned with the ...,
composition, and structure of substances and the changes they
undergo when they combine or react under specified conditions.

2. That organic ... can be produced artificially in the labora-
tory, this definition had to be abandoned.

3. Thermochemistry is the investigation of the changes in en-
ergy and ... that occur during chemical reactions and phase trans-
formations.
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4. Chemical kinetics is concerned with the details of chemical
reactions and of how equilibrium is reached between the prod-
ucts and ... .

5. Electrochemistry concerns the effects of electricity on chem-
ical changes and interconversions of electric and chemical energy
such as that in a ....

6. In qualitative analysis, all the atoms and molecules present
are identified, with particular attention to trace ... .

Exercise 13

Check on your knowledge of the text «Chemistry as a Branch
of Science» by translating the following sentences:

1. Ximia mome OyTH TofiJieHa Ha TaJysi 3a GyAb-AKMMHU BUBYE-
HUMHU PeYOBHHAMHU a60 3a TUIIOM ITpoBefieHOTO mocaimmenHsA. Ilep-
BUHHU IOALI IIepHIoro TUILy — Mi# HeOpraHidHOI0 Ta OpraHi4HOI0
ximiero. Iligposginu gpyroro tumy — me (isuaHa Ximiga Ta aHAJi-
THYHA XiMid.

2. Opragiuny ximilo Ha#iTTpocTinie BUBHAYAIOTH AK BUBYEHHS CIIO-
JYE BYTJeLo.

3. ®isuyHa XiMmisi cTocyeThca (BisMIHMX BJIACTHBOCTElH Marepia-
JiB, TaKUX AR X eJeKTpUYHa Ta MarHiTHa MOBeJiHKa Ta B3aE€MOJid
3 eJeKTPOMArHITHUMH IOJAMH.

4. TepMoximia — 11e fOCTiIKeHHA 3MiH eHeprii Ta eHTpomii, 10
BiZI0YBAIOTHCA MiJl 9aC XiMiYHUX peakrififi Ta $asoBUX MEPETBOPEHbD.

5. XimiuHa KiHeTHRa CTOCyeThcA NeTaJqell XiMiYHUX peakIlifi Ta
TOT0, K JOCATAEThCA PiBHOBara Mix IPOAYKTaMU Ta peareHTaMH.

6. AnagiTniHa XiMig — Ile CYKYIIHiCTh METOIVK, IO J03BOJA-
I0Th TOYHO JaGopaTOPHO BUBHAYUTH CKJAJ JAHOTO 3pasKka MaTepi-
aay. ¥ fAricHOMy aHaJi3i BUABAAITLCA BCi IPUCYTHI aTOMH Ta MO-
JeKyJIu, IPU IbOMY 0CO0/IMBa yBara NPUALIAETHCA MiKpOeJeMeHTaM.
[Ipu rinbkicHOMY aHaJi3i OTPUMYIOTH TAKO# TOYHY Bary KOMKHOTO
KOMIIOHEHTA.

7. ®apMaleBTHIHA XiMid — Hayka, Aka BUBYaE OyI0BY, (PisuuHi
BJACTUBOCTI JiKAPChKUX PEYOBHH, CIOCOOM IXHHOTO O/lepiKaHHA,
B3a€MO3B’A30K Misk IXHBOW XiMiuHOW GyHOBOI Ta [i€l0 Ha Opra-
HisM. MeToau KOHTDOJI0 AKOCTI Ta YMOBHU 30epiraHHA JiKiB, a Ta-
KOK 3aCTOCYBaHHA IX y MeAuIuHI.
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8. 3aBmanHA ¢apManeBTHYHOI XiMii BUPIIyIOTbCA 3a HOIOMO-
ro0 (pisuIHUX, XiMiYHUX, PisUKO-XiMIiTHHUX Ta GiOJOTITHUX METO/IB,
AIKi BUKOPHUCTOBYIOThCA AK [JA CHUHTe3y, Tak i IJA aHaJi3y JiKap-
CHEUX 3ac00iB.

9. ®PapmarneBTHYHA XiMia — HayKa mpurjaagHa. Bona 6asyerbea
Ha 3HaHHI TakuxX XiMiYHUX HayK, AK HeopraHiuHa, opraHiuHa, aHa-
JiTudHa, (isudHa, KOJ0iMHA, GioJgoridHa Ximil.

10. Y TicHOMy 3B’AIBKy 3 HEOpPraHiUYHOI Ta OPraHiYHOW XiMieio
(hapManeBTUIHA XiMifl TOCTIIHY€e CIOCOOU CUHTE3Y JiKapChbKUX pe-
4yoBUH. OCKiNmbKM iXHA [iA HA OPraHisM 3aJemUTh AK BijJ XiMidyHOI
CTPYKTYpH, Tak i Bi# ¢isuro-xiMiyHUX BIacTuUBOCTell, (hapmalies-
TUYHA XiMiA BUKODUCTOBY€ 3aKOHU (pismdHOI Ximil.



Unit 2

CHEMISTRY AND CHEMICAL INDUSTRY
IN MODERN LIFE

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

Today, chemistry is revolutionizing the material conditions of
life of contemporary society. Its impact on the development of
production is accounted for by the fact that many new techno-
logical methods are based on the chemical transformation of mat-
ter, the use of catalysis, synthetic materials and other achieve-
ments of chemistry and chemical industry. Those methods as a
rule promote the growth of output and improve its quality, al-
low a more intensive use of equipment and cut costs on material
and labor.

Everybody knows that chemistry is an extremely useful thing.
We are aware of the fact that none of the key industries can de-
velop without chemistry. This applies to machine-building, rock-
etry, agriculture, light and building industry, medicine, national
defense, etc. There are other sciences (biochemistry, molecular
biology, geochemistry, astrochemistry, etc.) which have been con-
siderably affected by the progress of chemistry.
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Take, for instance, the chemistry of polymers. Scientists, who
are working jointly with the chemical branches of industry, have
created excellent polymers as far as durability and thermal sta-
bility are concerned. In our everyday life we are using beautiful
fabrics and other materials which can now be «to order» out of
polymers obtained from natural gas, coal, shale, wood or oil. They
are much more durable, cheaper and of considerable better qual-
ity. Polymer substances are used in making bolts, screws, bod-
ies for motor cars and motor boards, skis, tanks, belts, springs,
bearings, blood vessels and joints, and a lot of other quite im-
probable things. We also know that almost all detergents, fer-
tilizers, lubricants, fuels, antifreezes, pesticides, cosmetics, solid-
state devices, energy-converters (magnets, lasers) and thousand
of other products are constructed wholly or in part of synthetics.

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

Today we are witnessing the development of a new scien-
tific and technical branch — biochemical technology. The chem-
ists-researches have already succeed in determining the place and
the role of each atom in a complex bioorganic compound. We are
also reading quite frequently about the scientists who can retrace
and organize the processes in a living organism and change he-
reditary properties by introducing artificially created carries or
hereditary characters. The combination of biological or microbi-
ological processes with those of direct chemical synthesis helps
obtain new substances or microorganisms. This also will provide
humanity with unlimited sources of food, medicines, fodder, many
types of highly valuable raw materials, etc.

We are sure that there will be many new discoveries in chem-
istry. They will create new opportunities in the future of mankind.

Discuss the following

1. Why is chemical industry important in modern life?
2. What industry can’t be developed without chemistry?
3. What is biochemical technology?

22



4. How can the new discoveries in chemistry create new op-
portunities in future?

Understanding the main points

Translate into the English the following questions and an-
swer them:

. Crinbru mpuOIM3HO PORIB TOMY mMmodaJacd icTopia Ximii?
. Ha domy 6asyioThca HOBi TexHOJOTiUHI MeTOqu XiMii?
. Aki rasaysi He MOKYThH icHyBaTH 6€3 XiMil ¥ CyYacHOMY HUTTi?
. xumu 6ynyTh mEepesa eHeprii y MaitGyTHbOMY?
. Y doMy moJArae ycIix Xximil moJaimepiB?
. Illo mo:xe 3abe3neunTH JIOAUHY HEBUUEPITHUMU JHepeTaMu
iski, JikiB, KopMmy jia xymobw i T. ;.2
7. ki ximMiuHi MeTOIU CHIPUAITH PO3BUTKY BUPOOHMIITBA?

S UL W

Vocabulary focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the text:

Chemistry the scientific discipline involved with compounds com-
posed of atoms, i. e. elements, and molecules

Element a species of atoms having the same number of protons
in their atomic nuclear

Matter the classical physics observed in everyday life, matter
is any substance that has mass and takes up space by
having volume

Chemical in- | comprises the companies that produce industrial chemi-
dustry cals; Central to the modern world economy, it converts
raw materials (oil, natural gas, air, water, metals, and
minerals) into more than 70,000 different products

Polymer a large molecule, or macromolecule, composed of many
repeated subunits

Agriculture the cultivation of land and breeding of animals and
plants to provide food, fiber, medicinal plants and other
products to sustain and enhance life
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Antifreeze an additive which lowers the freezing point of a water-
based liquid and increases its boiling point

Energy the quantitative property that must be transferred to
an object in order to perform work on

Quantity a property that can exist as a multitude or magnitude

Compound combination of two or more elements

Gas one of the four fundamental states of matter

Vocabulary focus II

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

ArperaTHuii cTaH — TepMOJUHAMIYHUI CTAH PEYOBUHHU, CUIBHO
BifMiHHMI 3a CBOIMHU (PiBMYHUMM BJACTUBOCTAMHU Bif iHMMX CTaHIiB
i€l % pevYoBUHU.

PeuoBunHa — Buj MaTepii, AKa XapaKTepU3YEThCA MAacoo Ta
CKJIAJAEThCA 3 eJeMeHTapHUX JaCTHUHOK.

XimiuHMiT mpomeec — 1e epPeTBOPEHHA PEUOBUH, TIPU AKOMY MO-
JeRyJU OJHUX PedYOBHH PYHHYIOTbCA, i HA IXHBOMY MiCIi yTBOpIO-
I0TbCA MOJEKYJH iHIIUX PeYOBUH 3 iHINIMM ATOMHHM CRJIAJIOM.

Bioximia — Hayka mpo XiMidHMil cKJIaj OpraHisMiB Ta IXHIiX cKJa-
JIOBUX YaCTUH Ta PO XiMiuHi MpoIecH, Mo MIPOTiKanTh B OpraHisMax.

I'az — ogwH i3 arperaTHUX CTaHIB PEYOBHHH, IJd fAKOTO Xa-
PAKTepHi BeJWKi BificTaHi Mim YacTUHKaMu (MOJEKYJaMH, aTOMAMMU,
ioHaMu) TMOPIBHAHO 3 TBEPIWM UM PiIVMHHUM CTAHAMH.

XiMiuHUIi CHHTE3 — OTPUMAHHSA XIMiYHHUX CIIOJNYK BaIaHOl CTPYK-
TYypH, ckJany ¥ BIacTUBOCTell 3 iHMHUX XiMIYHUX CIOJYK 34 MOIO-
MOT0I0 TIOCHiOBHOCTI XiMiUHUX peaxiiiii.

EaxeMeHT — THI aTOMIB 3 OZHAKOBUM 3apANOM ATOMHUX fAnep i
[IeBHOIO CYRYIIHICTIO BJIACTUBOCTEI.

Meaumuna — raJgysb HAYKOBOI Ta MPAKTUYHOI MiAJLHOCTI, IO
BUBYA€ HOpPMAaJbHI Ta IATOJOTIYHI IIPOIleCH B OpraHisMi JIOIWHM.

HMecTunmuau — me XiMikaTH, AKi BAKOPUCTOBYIOTHCA B CiTbCEKOMY
TOCIIOAPCTBi, CamiBHUIITBI MJaA GOpoTHOM 31 mKimHWKamu (IIKiAIH-
BUMU a60 HebamaHUMK MiKPOOPTaHi3MaMu, POCIUHAMY i TBAPUHAMH).

JliogeTBO — BCi M0[U B IIiIOMY, JIOJCHKA CHIIHHOTA, CYKYITHICTH
Jioneii.
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MikpoopraHismMu — 1ie MiKPOCKOIIiUHI OpraHisMu, 3aHAATO Ma-
JIeHbKi, 006 GyTH BUIMMUMU HEO30POEHUM OKOM.

BigkpurTa — 11e BcTaHOBIEHHSA HEBiOMUX paHilie, aje 00’ €KTHB-
HO iCHyI0UMX 3aKOHOMIpHOCTeli, BJacCTUBOCTel Ta ABUIL MaTepPiaJbHO-
I'o CBITY, AKi BHOCATH JJOKOPiHHI 3MiHH Y piBeHb HAYKOBOI'0 IIi3BHAHHA.

Exercise 1

Task A. Study the words and translate them into Ukrainian:

0il no polar chemical substance that is a viscous liquid at am-
bient temperatures and is both hydrophobic and lipophilic

Lubricant a substance, usually organic, introduced to reduce friction
between surfaces in mutual contact, which ultimately re-
duces the heat generated when the surfaces move

To decrease | to become less, or to make something become less

Atom the smallest constituent unit of ordinary matter that has
the properties of a chemical element

Coal a combustible black or brownish-black sedimentary rock
usually occurring in rock strata in layers or veins called
coal beds or coal seams

to suppose | to think or assume that something is true or probable
but lack proof or certain knowledge

Task B. Use the words given above in your own sentences.
Task C. Translate the following into English:

1. Y He Hajgro masexoMy Maii6yTHboMy, kKoau artoM, CoHe,
3eMJid Ta [PUILINBY CTAHYTh OCHOBHUMH J;KepeJaMy eHeprii, BeJuKi
KilTbKOCTi ByTiJif, HaTH, a3y, CAAHIIB Ta MePeBUHH, AKi BUIOOY-
BalOThCA i CHAJIOITHLCA KOMEH Pik M0 BCHOMY CBiTYy, OYIyTh BHUKO-
PHCTOBYBaTHCA IJA BUPOOGHUIITBA TOBApiB HAPOJHOTO CIORMBAHHA.

2. CporogHi Mu croctepiraéMo po3BUTOK HOBOI HAYKOBO-TeXHid-
HoI raniysi — GioximMiuyHOT TexHOJIOTII.

3. Kowmobinaia 6iosorivHux 41 MiKpo6ioJOTiYHUX IPOLIECiB 3 TpA-
MUM XiMiYHVM CHHTE30M JOIIOMAra€ OTPUMYBATU HOBi pe40BHHU a060
MiKpOOpraHisMu.
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4. Mu Takos# 3HAEMO, IO Mail#e BCi MU0Ui 3ac00H, MiHepaJbHi
noOpuBa, MacTHJa, HAJUBO, aHTU(QPUSH, IECTHIUIH, KOCMETHUKA,
TBEPAOTINbHI MPUCTPOI, TepPeTBOPIOBAYi eHepTii (MarHiTu, Jasepn)
Ta iHIIi MPOJYKTH MOBHICTIO 460 YaCTKOBO CHHTETHYHI.

5. Benuka kingbricTh (akTiB, fAKi Ime kKopucHI B cydacHiit xi-
mii, G6ysu BusaBimeHi B Crapopmasuifi ['pemii, Pumi ta oco6.auBo
B Grumri.

Exercise 2

Complete the following sentences with the new words from
the text:

polymers rocketry cosmetics discovery
medicine labor property biochemistry

oil

O XIS T WM =

gas compound industry

. Do you have a ... stove or an electric one?

. They studied the ... chemical structure.

. What are chemical ... of this element?

. It’s impossible to exaggerate the importance of this ....
. The heating system runs on ... .

. None of this range of ... has been tested on animals.

. Tell me something about military ... .

. We know organic and inorganic ... .

. The illicit drugs ... has an annual turnover of some £ 200 bn.
10.

The doctor gave him some cough ... .

11. There was a plentiful supply of cheap ... .

12. If you learn biology, you have to read a book on ... and
physiology.
Exercise 3

Complete each sentence with the correct form of the word:

LIQUID
Water and milk are ... .
A substance passes from the solid to the ... state.
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TO REPEL
They united to ... the invaders.
The smell ... him.

ELECTRICAL

This program is fully accredited by the Institution of ... En-
gineers.

The device was equipped with a small ... motor to make
the gears spin.

Exercise 4
Use the following adjectives in the sentences:

useful technological practical medical
young natural distant intensive

1. She couldn’t bear to throw away anything that might come
in ... one day.

2. I was banished to a ... corridor.

3. He has a dangerous ... condition.

4. Psychology is a ... science.

5. Lightning is a ... occurrence.

6. She is in ... care, where she remains critical but
stable.

7. His evangelism for radio had a strong ... side.

8. This new computer is a ... wonder.

Exercise 5

Choose the best alternative from the options (a, b, ¢, or d) to
complete each sentence:

1. I suppose in every ... two poles in its superficies.
a) atom; b) molecule; c) gas; d) liquid

2. Magnets can both repel and ... one another.
a) to repel; b) to attract; c) to apply; d) to boil

27



3. Leftover food ... flies.
a) to attract; b) to repel; c) to combine; d) to refer

4. Such ... is unlike him.
a) gas; b) liquid; c) situation; d) behavior

5. One of the reasons why people before the eighteenth century
knew hardly anything about gases was that they are ... to handle.
a) easy; b) difficult; c) interesting; d) strange

6. We ... that the situation will improve.
a) to suppose; b) to apply; c) to repel; d) to attract

7. Air rises when it ... .
a) cold; b) flies; ¢) warm; d) hot

1 2 3 4 5 6 7

Exercise 6
Fill in the gaps with the words from the list:

element, matter, antifreeze, polymer, oil, to suppose, compound,
gas, material, opportunities, progress, modern, technology

1.1 ... we may as well get started.
2. The price of crude ... is expected to rise.
3. A black star absorbs all ... .
4. Water is composed of the ... hydrogen and oxygen.
5. They are winterizing their cars by adding ... and putting
on snow tires.
6. One of the most interesting forms of molecules is ... coil.
7. I probably spend over $200 a month on ....
8. We are living in the age of ....
9. Proteins are by far the most complex chemical ... .
10. Paul is making steady ... .
11. This ... crushes easily.
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12. 53 % of students leave school at the earliest ... .
13. ... art just doesn’t speak to me.

Exercise 7

Task A. Study the words:

atom chemistry molecule
property practical
technology biochemistry

Task B. Translate the following. Some words are missing.
Choose the most appropriate answer for each gap:

1. 3aBoaHHAM ... € JOCIi[KEeHHA BJACTUBOCTed eJeMeHTIB 1 Xi-
MiYHUX CIIOJYK, BUBUEHHA 3aJeHOCTI BJACTUBOCTell peYOBUH Bif
IXHBOT'O CKJanLy.

2. IIpenmeToM BuBUeHHA XiMiYHOI ... AK HAYKW € XiMidHe BHPOG-
HUIITBO, METOI0 BUBYEHHA — CTBOPEHHSA JOCKOHAJIOTO CIIOCO0Y OTpH-
MaHHA TMOTPIGHUX TPOAYKTIB.

3. XiMivHi ... aToMa BH3HAYAIOTHCA B OCHOBHOMY BaJEHTHUMH
eJeKTPOHAMH — €JEeKTPOHAMHU Ha BOBHIMIHIA 060JOHIII.

4. ... CKIAJAETbCA 3 aTOMIB.

5. ... — Iie HaliMeHINa, eJeKTPOHelTPaJbHA, XIMIYHO HETIOJiIbHA
JaCTHHKA PEYOBHHU.

Exercise 8

Find 13 equivalents from column A in column B:

A B
1) opportunities a) IIasMa
2) liquid b) piit
3) to decrease ¢) pisHOMaHITHICTH
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A B

4) antifreeze d) pizuna

5) swarm e) o6po6uTH

6) to apply f) mpuBaGJoBaTu
7) variety g) Martepia

8) to spread h) mommBocTi

9) plasma i) mpuumna
10) to handle j) aMeHImHTH
11) reason k) nmomupioBaTuca
12) matter 1) sacTocoByBaTu
13) to attract m) aHTUpPU3

1 2 3 4 5 6 7 8 9 |10 |11 (12 |13

Exercise 9
Insert 6 sentences into their proper places in the text below:

A. Process safety information includes all available written in-
formation concerning process technology, process equipment, raw
materials and products.

B. Some of these (drugs, cosmetics, soaps) are consumed as
such; others, such as fibers, plastics, dyes and pigments, are pro-
cessed still further.

C. Chemical information also includes that which may be needed
to conduct environmental hazard assessments of toxic and flam-
mable releases and permissible exposure limits.

D. Chemicals fall into two main classes: organic and inorganic.

E. Chemicals are produced from these raw materials-principally
minerals, metals and hydrocarbons-in a series of processing steps.

F. Thus the chemical industry covers a much wider field than
what is usually called «chemicals» since it also includes such
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products as artificial fibers, resins, soaps, paints, photographic
films and more.

The business of the chemical industry is to change the chem-
ical structure of natural materials in order to derive products of
value to other industries or in daily life. [1]. Further treatment,
such as mixing and blending, is often required to convert them
into end-products (e. g., paints, medicines and cosmetics). [2].

Organic chemicals have a basic structure of carbon atoms, com-
bined with hydrogen and other elements. Oil and gas are today
the source of 90 % of world organic chemical production, having
largely replaced coal and vegetable and animal matter, the ear-
lier raw materials. Inorganic chemicals are derived chiefly from
mineral sources. [3; 4].

The products of the chemical industry can be broadly divided
into three groups, which correspond to the principal steps in man-
ufacture: base chemicals (organic and inorganic) are normally man-
ufactured on a large scale and are normally converted to other
chemicals; intermediates are derived from base chemicals. [5].

Process safety information is used by the process industry to
define critical processes, materials and equipment. [6].

1 2 3 4 5 6

Exercise 10

Check on your knowledge of the text «Chemistry and Chemical
Industry in Modern Life» by translating the following sentences:

1. IlparTuyne 3a0TocyBaHHﬂ xiMiYHEUX BHaHb BijoMe B Y KpaiHi
3/1aBHAa, BOHO 0yJIO ITOB’fi3aHEe 3 BUT'OTOBJIEHHAM i BUKOPUCTAHHAM
MeTaJiB, iXHiX cniaBiB, emadJeii, NOpPOXy TOMIO. 3Ha4YHY POJb Y pos-
BUTKY XiMiYHMX HAYK 3a HOBUX 4YaciB B Y KpaiHi MaJu HAYKOBi TO-
BapuUCTBa IPUPOO3HABILB, fAKi icHyBaau B Xaprosi, Kuesi ta Opeci.

2. Ilicaa peBouonii piBeHb i pO3BUTOK XiMiYHUX HAYK Gy.Ju He OfI-
HakoBi. BinbImicTh HAYKOBUX TIpallb BeJacA JaJi B YHIBEpCUTETAX Ta
MOJIITeXHIYHUX iHCTUTYyTaX, X04 Mi3Hillle POJb B OCHOBHUX [IOCTiIaX
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3 ximii mepeGpasau HoBosacHoBaHi iHcTuTyTH AH YPCP, ari nusni
ii penpeseHTYIOTh HailBUIMuil piBeHb XiMiuHOI HayKHW B Y RKpaiHi.

3. 3esena ximia — 1e ¢inocodia XiMiTHUX MOCTiJHeHb Ta iHHE-
Hepii, [0 3aKJIWKa€ JO CTBOPEHHA IPOLYKTIB Ta IIPOILECiB, AKi No-
3BOJIATH MiHIMIByBaTH BUKOPHUCTaHHA Ta BHPOOHHIITBO IIKiTJIMBUX
pevoBHUH, AKi 3a0pYyIHOIOTh HABKOJWIIHE cepefoBuie. Merowo 3e-
JeHoI XiMil € BMeHIIeHHA 3a0pyAHEHHA Ta HOro 3amobiraHHA Bike
Ha MOYATKY IJaHyBaHHA XiMIiYHUX TeXHOJOTifi Tomlo.

4. Anximikn mykadaum «dirocodcprnii KaMiHb» He JWIOIe AK 3a-
ci6 mia nepeTBOPeHHsA Heéﬂaropo,uHI/Ix MeTaJiB y 30JI0TO, aJe ¥ Ak
eqikcup BiuHOi Moaogmocti i 3mopos’sa. Ilim wac 1ux momykiB BoHHU
PO3pPOOHIN OCHOBHI MeTOU MOGYBAHHA i OYMCTKU PEYOBUH, Taki AK
IeperoHka, cyo6aimMariisa, KpucTaJisalif, ocaJKeHHA, QiIbTpyBaHHA.
B mporieci momrykiB aaxiMikm oTpuMaJu TaKi BasKJINBI PEYOBUHU, AK
HeOpraHiuHi Ta opraHiudi KucCJIOTH, COJi, CIUPT, edip.



Unit 3
MATTER

Ancient Greek thinkers had two ideas about matter. Aristotle
(384—322 BC) thought it is one continuous substance — so you
can go on chopping it up into even smaller lumps. But Demo-
critus (460—400 BC) believed matter is really billions of tiny
atoms — the smallest pieces can be cut into (‘atom’ is Greek for
uncut table). For centuries, most scientists agreed with Aristo-
tle. But Democritus was at least partly right.

Atoms are so small you see them only with very high-powered
specialist microscopes. You could fit two billion atoms on the full
stop at the end of this sentence.

Scientists once thought atoms were like tiny hard balls that
could never be split up, destroyed or created. In fact they are
more like clouds of energy than hard balls. Indeed, they are mostly
empty space dotted with a few even tinier particles, called sub-
atomic particles.

Right in the centre of every atom is a dense nucleus contain-
ing two kinds of particle, protons and meutrons. Protons have
a positive electrical charge while neutrons have none. Around
the nucleus are tinier, negatively-charged particles called elec-
trons, travelling as fast as the speed of light. Most atoms have
identical numbers of protons and electrons, so the charges bal-
ance each other.

During the 1920s, most scientists accepted that there were just
three different types of sub-atomic particle — and they called them
electrons, protons and neutrons. Since then, however, scientists
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have discovered many more types as a result of experiments in-
volving smashing atoms to pieces. In addition to this it has been
established that every particle has an anti-particle associated with
it, which is essentially its mirror image, though every bit as real.
Nowadays, scientists believe all particles are made from just two
types of particle, known as quarks and leptons. Protons and neu-
trons are made from different flavours (kinds) of quark; while
electrons are leptons.

Atoms can be split up, but they are usually held firmly to-
gether by three forces — the strong electrical attraction between
the negative electrons and the positive protons, and the strong
and weak nuclear forces that bind the particles of the nucleus to-
gether. These forces, with grawvity, are the basic forces that hold
the universe together.

The character of an atom depends on how many protons it has.
The most yet found in an atom is 105 — so there are 105 kinds
of atom. Substances made from identical atoms are called elements
and they are the basic building blocks of the universe. Just as
there are 105 different kinds of atom, so there are 105 elements,
each made from atoms with a certain number of protons and its
own unique character. For example, iron atoms have 26 protons,
gold atoms have 79.

All the millions of known substances are combinations of these
elements. Some are compounds, made when the atoms of two or
more elements join together. Table salt, for instance, is a com-
pound of sodium and chlorine. A compound is usually very dif-
ferent from the elements it contains. Sodium (a metal) fizzes and
gets hot when dropped in water; chlorine is a thick, green gas.
Pure elements or compounds are rare, however, and most sub-
stances are mixtures of two or more. Pure water is a compound
made from hydrogen and oxygen, but tap water is a mixture, for
there are always various substances dissolved in it.

Discuss the following

1. What does the character of an atom depend on?

2. What are the basic building blocks of the universe?

3. How does the distance between electron and nucleus de-
pend on?
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4. How are called substances made from identical atoms?
5. How is a chemical compound formed?

Understanding the main points

Translate the following questions and answer them:

OO UL WD

. 3 4Oro CKJIANAEThCA aToOM OyIb-AKOTO eJeMeHTa?
. Yomy aToM € eeKTPOHHO HeHTpAJbHUM?

. Y gomy mnoJdarae npuHiun sa6oponu Ilaymi?

. IITo Take anbda-dacTHHRA?

. fIx 6yxn0 cupocroBaHO Momesb aToMa Tomcona?
. Ikum gmHOM MOKHA 30yAMTH aTOM?

Vocabulary focus I

Translate the following words and their definitions into Ukrai-

nian:

Nucleus he positively charged central core of an atom, con-
sisting of protons and neutrons and containing nearly
all its mass

Circular starting and finishing at the same place and often
following roughly the circumference of an imaginary
circle

Disecrete individually separate and distinct

Shell each of a set of orbitals around the nucleus of an
atom, occupied by electrons of similar energies

Surplus more than what is needed or used

Corresponding analogous or equivalent in character, form, or func-

tion; comparable

Chemical bond

a strong force of attraction holding atoms together
in a molecule or crystal, resulting from the sharing
or transfer of electrons

Compound

a substance formed from two or more elements chem-
ically united in fixed proportions
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Property an attribute, quality, or characteristic of something

Interference a) the action of interfering or the process of being
interfered with;

b) the combination of two or more electromagnetic
waveforms to form a resultant wave in which the dis-
placement is either reinforced or cancelled

Shift motion from one place to another, especially over
a small distance

Vocabulary focus II
Translate the following words and their definitions into English:

Pyx — moHATTA, MO OXOIIOE B Hal3arajJbHIIIOMY BUTJIAMII
BCLIAKY BMiHY Ta IepeTBOpeHHA; B MeXaHil[i — 3MiHa IOJOKEeHHA
B daci i B mmpocropi.

YacTuaka — TepMiH, AKUI 9acTO BRUBAETHCA y (isuii Ijad 10-
3HAYeHHA 00 €KTiB, AKI B KOHTEKCTI JOCIi[KeHb MOMHA BBAKATH
HeIOJiTbHUMY # TOYROBHUMH.

Busnauatm — BCTaHOBJIOBATH, PO3Ii3HABATH I0-HEOY/Ib 38 MEB-
HUMH O3HAKaMH; POSKPUBATHU CYTh 4OI'0-HeGYy[b; 3yMOBIIOBATH INO-
HeOy/ b, OyTH NPUYMHOI 4OTOoCch. BUSHAYMTU MOHATTA — O3HAYAE
pO3KpUTH #oro 3micT, TOOTO BKA3aTH iCTOTHI O3HAKH, AKi € Bigo-
OpameHHAM KOPIHHUX BJACTHBOCTEH IIpeIMeTiB.

PisHoBara — craH Tina, MO 3HAXOMUTHCA Y CIOKOI a6o pyxa-
€ThCA PiBHOMIpHO (MexaHiYHa piBHOBAara); MOJOMEHHA, B AKOMY Xi-
MiYHa peaklisd MPOTikKae 3 Ti€l & IMBHUIKICTIO, K i 3BOPOTHA pe-
arIig, i B pesyabraTti He BimOyBaeThCA 3MIHM KiJBKOCTI KOKHOTO
KoMITOHeHTa, (XimMidHa piBHOBara).

TeMmneparypa — CTyIiHb HarpiBaHHA 9YOT0-HEOYIb; TEILTOBHI
CTaH TiJa, pedoBuHu. Ha mo6yToBOoMy piBHI TeMmepaTypa OB’ a3aHa
i3 Cy6’€KTUBHUM CIPUAHATTAM «Temaar i «xoaomy». Hami BigayTTsa
JO3BOJIAITh PO3PIBHATU AKICHI I'pajaliii HArpiBy TiJa: TeIJuil, Xo-
JopHuUil, rapaduii. Aje mpugaTHa IJA HAYKW KilTbKicHa Mipa cry-
IeHsA HarpiBy He Mojke OyTH BUMipAHa 3a JOIOMOTOK BiTdyTTiB.

CBiTsI0 — TIpOMEHUCTa €Heprid, 10 BUIPOMIHIETHCA AKUM-He-
Oy/Ipb TiJIOM, COPUAMAETHCA 30POM i POOUTH BUAUMUM HABKOJMUIIHE;
€JIeKTPOMATHITHI XBHUJi BUIUMOTO crieKTpy. o BumuMoro miamnasony
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HaJexaTh eJeKTPOMArHiTHI XBWJII B iHTepBaJi 4acTOT, IO CIIPHii-
MalTheA JI0ACHKUM okoM (7.5X 101 — 410! I'u), To6TO0 3 H0-
BsuHOI0 xBUIi Bim 390 no 750 HaHOMETpIB.

Pagiamia — noToku eJeKTpOMATHITHUX XBUJIbL 460 YaCTUHOK pe-
YOBHHU, IO 3/aTHI IIpU B3a€MOJii 3 PeYOBHHOI0 yTBOpIOBATU B Hiil
ionu.

Artom — HailiMeHIIa, €JEKTPOHHO HEWTpaJbHA, XIMIYHO HeIO-
JinbHa JacTUHKA pedoBuHU. DisudHa MOJeab aToMa, ¥ CBOIO depry,
JOKJaIHIIIe pO3KpUBaE TOApoouIli itoro 6ymosu. BimnmosigHo no Hei,
aTOM CKJI3Ja€ThCA 31 MITbHOTO Apa, 3 IOBUTUBHO 3apA/HeHUX IIpo-
TOHIB Ta €JEeKTPOHHO HeiTpaJbHUX He#TpoHIiB. flxpo orodeHe Ha-
6arato 6iJabIIOI0 32 PO3MIpOM 00GOJIOHKOI0 3 HETATHBHO 3apAMKeHHX
eneKTpoHiB. KifbKicTh MPOTOHIB MOPiBHIOE KIIBKOCTI €JEKTPOHIB, i
TOMY 4TOM € eJeKTPUIHO HeHTpaJbHUM.

Ronmennia — cucrema morJaAfiB, Te a6o iHITe PO3YMiHHA ABUII
i mporeciB. ['osloBHe TpW3HAYEHHA KOHIIEMINi TOJATAE B iHTerpa-
1Iii MeBHOTO MAacCWBY 3HAaHHA, Y MparHeHHI BHKOPUCTOBYBATH #OTO
IS TOSICHEHHSA, TIOMYKY 3aKOHOMipHOCTEI!.

Exercise 1. «Do you know that?..»
Translate into Ukrainian:

1. Ancient Greek thinkers had two ideas about matter. Aris-
totle (384—322 B.C.) thought it is one continuous substance —
S0 you can go on chopping it up into even smaller lumps. But
Democritus (460—400 BC) believed matter is really billions of
tiny atoms — the smallest pieces can be cut into (‘atom’ is Greek
for uncuttable).

2. Joseph John Thomson supposed that the atoms of the ele-
ments consist of a number of negatively electrified corpuscles en-
closed in a sphere of uniform positive electrification. This model
was disproved by Rutherford after his famous experiment on the
dispersion of alpha particles.

3. In 1911, Ernest Rutherford, after a series of experiments,
concluded that the atom is a kind of planetary system in which
electrons move in orbits around a heavy positively charged nu-
cleus located in the center of the atom. However, such a descrip-
tion of the atom came into conflict with classical electrodynamics.
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The fact is that, according to classical electrodynamics, an elec-
tron, when moving with centripetal acceleration, must emit elec-
tromagnetic waves, and, therefore, lose energy.

4. To explain the stability of atoms, Niels Bohr had to intro-
duce postulates that boiled down to the fact that an electron in an
atom, being in some special energy states, does not radiate en-
ergy. The necessity of introducing Bohr’s postulates was a con-
sequence of the realization that classical mechanics was not ap-
plicable to describe an atom.

5. Two or more identical fermions (particles with a half-in-
teger spin) cannot simultaneously be in the same quantum state.
This principle was formulated for electrons by Wolfgang Pauli
in 1925.

Exercise 2 («Atoms» — «ATOMM>»)

Task A. Study the words and their definitions. Translate into
Ukrainian:

Energy the property of matter and radiation which is manifest
as a capacity to perform work (such as causing motion
or the interaction of molecules)

Diameter a straight line passing from side to side through the cen-
tre of a body or figure, especially a circle or sphere

Electron a stable subatomic particle with a charge of negative
electricity, found in all atoms and acting as the pri-
mary carrier of electricity in solids

Proton a stable subatomic particle occurring in all atomic nu-
clei, with a positive electric charge equal in magnitude
to that of an electron

Neutron a subatomic particle of about the same mass as a pro-
ton but without an electric charge, present in all atomic
nuclei except those of ordinary hydrogen

Matter physical substance in general, as distinct from mind
and spirit, that occupies space and possesses rest mass,
especially as distinct from energy

Inch a unit of linear measure equal to one twelfth of a foot
(2.54 cm)
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Substance a particular kind of matter with uniform properties

Weight a body’s relative mass or the quantity of matter con-
tained by it, giving rise to a downward force

Task B. Use the words given above in your own sentences.
Task C. Translate into English:

1. Bea matepia crjaajaeTbesA 3 MeBHUX (YHIAMEHTAJbHUX OJU-
HUIb, 3BaHUX aromamu. Lli aTomu myme maii, miameTpoM GJU3BKO
0,000000004 groiima.

2. Agpo aroma ckaamaeThcA 3 ABOX YACTHHOK, 3BAHUX ITPOTO-
Hamu Ta HeifitpoHamu. Ha BimHOCHO Beaukiil Bimcrani Bim Ampa sHa-
XOJAThCA OiNbIN ApPiOHI YaCTWHKM, 3BaHI €JeKTpOHAMH, fAKI pyxa-
I0ThCA HABKOJO ApA.

3. EqexTpoHu BifpisHAOTHCA OJWH Bij] OTHOTO KiJBKICTIO €HEPTii,
AKYy BOHHM MaTh. HJIeKTpOHH, fAiKi BHaXoQAThbcA OiaA Apa, MaOTh
BHCOKY eHepriio; Ti, 0 3HaXOAATHCA HaJi, MaloTh HUBBKY eHeprilo.
Eaextponu o6epTaioThcs HABKOJO Apa B CIEIAJbHUX 0GJACTAX,
3BAHUX O00OJOHKAMH.

4. PeuoBuHH, MO CRJIATAIOTHCA 3 OMHAKOBUX aTOMIB, HasWBa-
10Th ejiemeHTamMu. Hapasi BusaBieno 105 pisHUX eJeMeHTIB, KOikeH
3 AKUX BinpisHAEeTheA Bix iHmux. KRimbkicTh esekTpoHiB, mo o6ep-
Ta€ThCA HABKOJO A1pa, JOPIiBHIOE KiTbKOCTI IIPOTOHIB y Anpi.

5. Ockinpky IPOTOHM i HEHTPOHU MAIOTh OJTHAKOBY Bary, a eJeK-
tporu npubamsuo B 2000 pasiB Jermi, 6iabllla YacTUHA MAaCH
aTomMa MicTuThcA B ioro sAnpi. Cyma KiJbKOCTI MPOTOHIB i KiJdbKO-
CTi HeHTpOHIB B aToMi KOHKpDETHOI'O eleMeHTa BiJoMa AK aTOMHAa
Mmaca.

6. EnemenTn posramoBaHi B HOPAIKY 30iJbIIEHHA aTOMHOTO
yucaa B Ilepioguuniit Tabauri. Komen eseMeHT mpeacTaBieHUi
CHMBOJIOM, IO CKJIATAEThCA 3 ofHiel a6o mBox Jitep. Hampuraan,
mepinuil eJeMeHT, BOJIeHb, MpeficTaBieHnit cuMBoioM H, mae aTom-
Huit HoMep 1 i aromHy Mmacy 1. Rauabrifi, npexncraBiaeHuil cuMBo-
aom Ca, mae aromue uucao 20 i Bary aroma 40. Ile osnauae, mo
aToM KaJbifiio BamuTh B 40 pasiB Ginbimie, Him atom Bommo. Ile-
pioguuHa TAOJUIA BAANITOBAHA TAKUM YUHOM, IO €JEMEHTH 3 TI0-
JMiOHUMHU BJACTUBOCTAMU TPYNIYIOTHCA ONUH Iifl OJHUM.
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Exercise 3. «Atomic Structure of Matter» —
«ATOMHa CTpPYKTypa marepii»

Complete the following sentences with the words from the text:

discrete compound interference
bonds nucleus corresponding
shift circular shells
property surplus

1. Before the electron interacted with the measuring appara-
tus, however, it was capable of showing ... effects, which required
the interpretation that it was able to go, like a wave, through
both slits at the same time.

2. Any collisions taking place between these two systems of
particles would introduce a «thermal contact» between them, and
would transfer energy from the hot system to the cold one, with
a ... large production of entropy.

3. Speech sounds are produced as a continuous sound signal
rather than ... units.

4. Each carbon atom uses three electrons to form ... with
the adjacent atoms.

5. It should be pointed out that for oligomerization to oc-
cur, with formation of multinuclear complexes, the solution of
the d-metal ... must be diluted to a sufficient degree.

6. A large body of research on wake transport and attenua-
tion shows that the atmospheric factors such as wind, wind ...,
stratification and turbulence play an important role in these
processes.

7. In a multi-electron atom, the lowest energy ... fill up
first an electron descending from one shell to a lower one emits
an X-ray.

8. In very massive stars, gamma rays radiating from the core
become so energetic that they can undergo pair production after
interaction with a ....

9. The firm told 284 employees that they were ... to re-
quirements.

10. The ... of heat is to expand metal at uniform rates.
11. In uniform ... motion, an equal angle or fraction of the arc
of a circle is covered in equal times.
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Exercise 4
Task A. Study the words :

rotation acceleration objects properties
clumps interaction collision

Task B. Translate the following sentences into English. Some
words are missing. Choose the most appropriate answer for each

gap-

1. ®isuku 3 BamuHrToHCHKOr0 yHiBepcUTeTy BIleplle B icTopil
HAYKY BiITBOPUJIU YMOBH, 33 AKUX MaTepid IeMOHCTPYE ... «Bin eMHOL
Macu».

2. Ilpu npurramanHi 10 Hei BeRTOpa CUJIH, WO i€ B IEBHOMY
HalpAMEY, IIA PiiWHA TOYNHAE PYXATHCA B ... ¥ NPOTUIEHHOMY
HaIPAMKY.

3. Bueni Bukopucraau Habip JasepiB, AKi SMiHHJIM HAIpaM ...
aToMiB pyobifiio.

4. Mlocy mopmi6bHe Moske BimOyBaTHCA i B HaApax eK30THIHHUX
ACTPOHOMIYHUX 00’€KTiB, TAaKWX AK HEHATPOHHI 30pi, YOpHi Aipu Ta
OIiTBHI ... TeMHOI MaTepii.

5. Bispime ToTO, BUABUIOCH, IO TPOTOHU W HEHTPOHHU «IYIOTHY»
AIEPHY ... B a0COJIOTHO OJHAKOBUM CIOCIO.

6. Bece mouagoca 3 Toro, mo B 1940—1950-T1i poku B peak-
[ifAX ... IPOTOHIB 3 AApaMy Pi3HUX eJeMeHTIB BUeHi 3 IOJUBOM BHU-
ABJIAMU BCe HOBI If HOBI YaCTUHKU.

7. Bysno BucJOBIE€HO 3[0OTajKy, IO BCEpPeIWHI yCiX aIpOHiB
(y ToMy umcai ## HYKJOHIB) CHUAATH TaKi MPOCTI ..., AKI oTpuMasn
HAa3BY (KBapRHU).

Exercise 5. «Nature Gives Hints» —
«lMpupoaa fAa€e HaTAKN>»

Task A. Translate and learn the following words:

AneprHa ¢isuxa (isvka aTOMHHX Ajep Ta ixHI B3aeMopmii

Hyxaon IIPOTOH a060 HeHTPOH
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IIporon crabiJpbHa cy6aTOMHa YacCTHHKA, [0 BUHHUKAE y BCixX
aTOMHUX AJpaX, 3 IO3UTUBHUM eJeKTPUYHMUM 3aps-
JIoM, PiBHUM 34 BEJUYUHOI0 eJIeKTPOHY

Heijitpon cy6aToMHa 9YacTHHKA IPUOJUB3HO TAKOl K MacH, fAK
IPOTOH, aJe 6e3 eJeKTPUIHOTO Bapary

Axponn Taki cy6aTOMHI YaCTHHKH, BKJIOYalo4uu GapioHu Ta
Me30HH, fAKi MOMKYTh GpaTH y4IacTh y CHJIbHIN B3a-
emoii

AnepHa B3aemMo/IiaA | B3aeMO/iiA HA HEBEJUKHX Bi[JCTAHAX Mim IeBHUMU
cy6aTOMHAMY 9aCTUHKAMHU, OTIOCEPEIKOBAHNMY CHJIb-
HOI0 a60 CIa6KO0I0 CHJIOI0

KBapk 6yIob-AKa 3 pALYy Cy6GATOMHHX YaCTHHOK, IO He-
CyTh [pO0OBUil eJIeKTPUIHUI 3apsAMI; MOCTYIIOETHCA
Ak OygiBeabHUil 6J0k anpoHiB. KBapku Gesmocepen-
HbO He CIOCTepirajiucs, aje TEOPeTHUIHI MPOTHOSH,
3acHOBaHi Ha iX icHyBaHHI, HiJTBep/eHi eKcIepH-
MEHTaJIbHO

Task B. Translate the following sentences into English:

1. Ieropia BUBUEHHA CTPYKTYPH MPOTOHIB i HEATPOHIB Gepe cBiii
moyatTok 3 1930-x pokiB. Kosu Ha momaTok Mo MpoToHIB OyJau Bif-
Kputi Heiitponu (1932), To, BUMipABIIN IX Macy, BU€Hi 3 MOJMUBOM
MOMITHIM, O BOHA My:ke 6JIM3bKa IO MacH IIPOTOHA.

2. Ila cumertpis, okpiM Toro, 0 BOHA Bifirpasa BasKJIUBY pPOJb
y AfepHii ¢isuii, 6yna HaCHpaB/i MepPIINM HATAKOM Ha Te, IO HY-
KJIOHYW MaloTh IfikaBy BHyTpimHI0 6ynoBy. Illonpasna, Toxi, y 30-Ti
poxu, (pisuku Iell HATAK He yCBiIOMUJIN.

3. IIpu BcboMy cBoeMy posMaiTTi Ili HOBI YACTMHKM MaJu JBi
criabHi BaactuBocti. Ilo-nieprie, BoHU, Tak caMo AK i HyKJOHH, OpaJn
y9acTh ¥ ANEPHUX B3aEMOMIAX — 3apas Taki YaCTUHKU HABWBAIOThH
agpoHaMu. A To-7pyre, BOHU OyJM BUKJIINYHO HECTAOLIbHUMHU.

4. loBruii yac «300TapK» aJPOHIB ABJIAB CO00I0 CYILILHY Millla-
uuny. B rinmi 1950-x pokiB ¢isuku misHaJaM Bike MOCTATHBO 6a-
raTo pisHUX BH[IB 4JPOHIB, MOYaJN IOPIBHIOBATHU iX OAWH 3 OJHUM
i panToM mo6aunau feAKy 3arajbHy CHMeTPUYHICTH, HaBiTh Iepio-
IOUIHICTH X BJIACTUBOCTEM.

5. Komb6inyoun kBapky pisHIME CII0CO6aMU, MOKHA OTPUMYBATH
pisHI afpoHU, IPUIOMY caMe TAKOI'O TUIy i 3 TAKUMHU BJACTHUBOC-
TAMH, AKi OyJ0 BUABIEHO B €KCIIEPUMEHTI.
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Exercise 6. «Matter» — «Martepia»

Match 5 parts of the text and their subheadings. There are two
choices you don’t need to use:

. The size of the atom

. Elements

. Two different concepts

. The forces in our universe
. Clusters

. Compounds

. The structure of the atom

SEEgOwW>

—

All the millions of known substances are combinations of these
elements. Some are compounds, made when the atoms of two or
more elements join together. Table salt, for instance, is a com-
pound of sodium and chlorine. A compound is usually very dif-
ferent from the elements it contains. Sodium (a metal) fizzes and
gets hot when dropped in water; chlorine is a thick, green gas.
Pure elements or compounds are rare, however, and most sub-
stances are mixtures of two or more. Pure water is a compound
made from hydrogen and oxygen, but tap water is a mixture, for
there are always various substances dissolved in it.

2. ...

This book may look solid enough but, like every substance
in the universe, it is mostly empty space dotted with atoms. At-
oms are so small you see them only with very high-powered spe-
cialist microscopes. You could fit two billion atoms on the full
stop at the end of this sentence.

Right in the centre of every atom is a dense nucleus containing
two kinds of particle, protons and neutrons. Protons have a positive
electrical charge while neutrons have none. Around the nucleus
are tinier, negatively-charged particles called electrons, travel-
ling as fast as the speed of light. Most atoms have identical num-
bers of protons and electrons, so the charges balance each other.

4. ...

The character of an atom depends on how many protons it has.
The most yet found in an atom is 105 — so there are 105 kinds
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of atom. Substances made from identical atoms are called elements
and they are the basic building blocks of the universe. Just as
there are 105 different kinds of atom, so there are 105 elements,

5. ...

Ancient Greek thinkers had two ideas about matter. Aristo-
tle (384—322 BC) thought it is one continuous substance — so
you can go on chopping it up into even smaller lumps. But Dem-
ocritus (460—400 BC) believed matter is really billions of tiny
atoms — the smallest pieces can be cut into (‘atom’ is Greek for
uncuttable). For centuries, most scientists agreed with Aristotle.
But Democritus was at least partly right.

1 2 3 4 5

Exercise 7. «Atomic Structure of Matter» —
«ATOMHa CTPYKTypa martepii»

Complete the sentences as in the text:

1. / electrically / to be / the outside, / neutral / appears /
From / the atom /.

2./ cannot / levels, / in / there / Between / are / gaps /
stay / the energy / which / forbidden / the electrons /.

3. / levels / the lowest / to occupy / when / within / the ten-
dency / have / a minimum / an atom / of energy / they / Elec-
trons / energy / possess /.

4. / the / Electrons / lower / at / very / energy / to / firmly
/ the / levels, / inner / the nucleus / are / shells / tied /.

5. / the / atom / is / state / Such / excited / an / in /.

6./ in / An atom / the / losing / ionized / electrons / these
/ state /is /.
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7. / the amount / of / electrons / spent / free / electrical /
energy / properties / and / the elements / of / determine / set
/ the / of / The number /.

8. / will / shift / their / atoms / to / other / energy / only /
Two / levels / coming / slightly / close / each /.

Exercise 8
Insert 8 sentences into their proper places in the text below:

A. Using a zinc sulphide screen, which flashed briefly when
struck by an alpha particle, Rutherford and co-workers were
able to determine that not all the alpha particles passed straight
through the foil.

B. But the assumption of such orbits was necessary, because
the traditional laws indicated that an electron radiates electromag-
netic waves as it accelerates around a circular path, and the loss of
the energy carried by the waves would lead to the collapse of the orbit.

C. Rutherford and his co-workers directed a beam of alpha
particles at a thin metal foil made of gold.

D. How do electrons get into the higher-energy orbits in the
first place?

E. In Thomson’s view, there was no nucleus at the centre of
an atom.

F. If the electrons were stationary, the attractive electric force
of the nuclear charge would pull them inward.

G. If the plum-pudding model were correct, the alpha parti-
cles would be expected to pass nearly straight through the foil.

H. These allowed energy levels correspond to different orbits
for the electron as it moves around the nucleus, the larger orbits
being associated with larger total energies.

An atom contains a small, positively charged nucleus, which
is surrounded at relatively large distances by a number of elec-
trons. In the natural state, an atom is electrically neutral because
the nucleus contains a number of protons (each with a charge
of 4+ ¢) that equals the number of electrons (each with a charge
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of —e). This model of the atom is universally accepted now and
is referred to as the nuclear atom.

The nuclear atom is a relatively recent idea. In the early part
of the twentieth century a widely accepted model, developed by
the English physicist Joseph J. Thomson (1856—1940), pictured
the atom very differently. [1]. Instead, the positive charge was as-
sumed to be spread throughout the atom, forming a kind of paste or
pudding, in which the negative electrons were suspended like plums.

The «plum-pudding» model was discredited in 1911 when
the New Zealand physicist Ernest Rutherford (1871—1937) pub-
lished experimental results that the model could not explain. [2].
Alpha particles are positively charged particles (the nuclei of he-
lium atoms, although this was not recognized at the time) emit-
ted by some radioactive materials. [3]. After all, there is noth-
ing in this model to deflect the relatively massive alpha particles,
since the electrons have a comparatively small mass and the pos-
itive charge is spread out in a «diluted» pudding. [4]. Instead,
some were deflected at large angles, even backward. Rutherford
himself said, «It was almost as incredible as if you had fired a
fifteen-inch shell at a piece of tissue and it came back and hit
you.» Rutherford concluded that the positive charge, instead of
being distributed thinly and uniformly throughout the atom, was
concentrated in a small region called the nucleus.

But how could the electrons in a nuclear atom remain separated
from the positively charged nucleus? [5]. Therefore, the electrons
must be moving around the nucleus in some fashion, like planets
in orbit around the sun. In fact, the nuclear model of the atom
is sometimes referred to as the «planetary» model. The dimen-
sions of the atom, however, are such that it contains a larger
fraction of empty space than our solar system does.

In 1913 Bohr presented a model that led to equations such
as Balmer’s for the wavelengths that the hydrogen atom radi-
ates. Bohr’s theory begins with Rutherford’s picture of an atom
as a nucleus surrounded by electrons moving in circular orbits.
In his theory, Bohr made a number of assumptions and combined
the new quantum ideas of Planck and Einstein with the traditional
description of a particle in uniform circular motion.

Adopting Planck’s idea of quantized energy levels, Bohr hypoth-
esized that in a hydrogen atom there can be only certain values
of the total energy (electron kinetic energy plus potential energy).
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[6]. In addition, Bohr assumed that an electron in one of these
orbits does mot radiate electromagnetic waves. For this reason,
the orbits are called stationary orbits or stationary states. Bohr
recognized that radiationless orbits violated the laws of physics,
as they were then known. [7].

To incorporate Einstein’s photon concept, Bohr theorized that
a photon is emitted only when the electron changes orbits from a
larger one with a higher energy to a smaller one with a lower en-
ergy. [8]. They get there by picking up energy when atoms col-
lide, which happens more often when a gas is heated, or by ac-
quiring energy when a high voltage is applied to a gas.

1 2 3 4 5 6 7 8

Exercise 9

Match the following 6 words from column A with their defi-
nitions from column B:

A B

1. Dissolve a) a state of the body at rest or moving evenly

2. Corpuscle b) energy emitted by a body, perceived by sight and
visible to the environment; electromagnetic waves
of the visible spectrum

3. Radiation ¢) the flow of electromagnetic waves or particles of a
substance which, when interacting with a substance,
can form ions in it

4. Dust d) the smallest particle of matter or ether

5. Light e) become or cause to become incorporated into a liq-
uid so as to form a solution

6. Equilibrium | f) fine, dry powder consisting of tiny particles of earth
or waste matter lying on the ground or on surfaces
or carried in the air

1 2 3 4 5 6
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Exercise 10

Check on your knowledge of the text «Atomic Structure of Mat-
ter» by translating the following sentences:

1. 330BHi aTOM BU/IA€THCA eJeKTPOHHO HeHTpaabHUM. Uepes cBiit
PYX €JeKTpPOHH BOJIOJIIOTH NEeBHOWI KilbKicTI0O KiHeTW4YHOI eHeprii,
aJe CHJIH, ARl yTPUMYWOTH iX Ha IXHBOMYy KPYTOBOMY ILIAXY, Ilepe-
O6yBalOTh y piBHOBASI.

2. B ogHoMy aToMi Moske icHYBATH JUIIE TIeBHA KilbKiCTh eHep-
TreTUYHUAX DiBHIB, i He Oinblle MBOX €JEKTPOHIB MOMKYTH 3afiMaTh
OMH i TO¥ ke piBeHb eHeprii omHoYacHOo. OfHAK, KOJU 30BHINIHA
€Heprif y BUIJIAAL Tela, CBiT/Ia a00 BUIPOMIHIOBAaHHA MOTPAILIAE
BCEpeIUHY aTOMa, €JeKTPOHU y BHYTPIMIHIX 06OJOHKaX MOMKYTb
OTPpUMATH JOCTATHIO KiJbKICTh eHeprii, mo6 mepeiiTu Ha GiIbII BU-
cOokuil piBeHb eHepril.

3. AToM 3 He3aII0BHEHO0I0 30BHIIIHL0I0 000JOHKOI0, 10 HAOJMMKA-
€ThCA JI0 iHIIOTO aTOMa, IparHe a6o MOBHICTIO 3AIIOBHUTHU 30BHINITHIO
060JIOHKY BOBHIIIHIMH eJeKTpOHaM#, a60 BiAIaTH HAJJIWIIKH eJeK-
TPOHIB y cBoiil 30BHINHI# 060J0HII CycigHIM aToMaM.

4. MosHa ckasaTu, MO eJEKTPOHU ¥ BHYTPINIHIX 060JTOHKAX Ge-
PYTh yYacTb y aTOMHUX IIpoIlecax, TOJi AK €JeKTPOHH y 30BHIII-
Hifl 060JI0HIII 6ePyTh YYACTh ¥ XiMiYHUX Ta €JIeKTPUIHUX MPOIECAX.



Unit 4
COMPOUND

Compound in chemistry is a substance composed of atoms of
two or more elements in chemical combination, occurring in fixed,
definite proportion and arranged in a fixed, definite structure.
A compound has unique properties that are distinct from the prop-
erties of its elemental constituents and of all other compounds.
One familiar chemical compound is water, a liquid that is nonflam-
mable and does not support combustion. It is composed of two
elements: hydrogen, an extremely flammable gas; and oxygen, a
gas that supports combustion. A compound differs from a mix-
ture in that the components of a mixture retain their own proper-
ties and may be present in many different proportions. The com-
ponents of a mixture are not chemically combined; they can be
separated by physical means. A mixture of hydrogen and oxy-
gen gases is still a gas and can be separated by physical meth-
ods. If the mixture is ignited, however, the two gases undergo
a rapid chemical combination to form water. Although the hy-
drogen and oxygen can occur in any proportion in a mixture of
gases, they are always combined in the exact proportion of two
atoms of hydrogen to one atom of oxygen when combined in the
compound water. Another familiar compound is sodium chloride
(common salt). It is composed of the silvery metal sodium and
the greenish poisonous gas chlorine combined in the proportion
of one atom of sodium to one atom of chlorine. Water is a mo-
lecular compound; it is made up of electrically neutral molecules,
each containing a fixed number of atoms. Sodium chloride is an
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ionic compound; it is made up of electrically charged ions that are
present in fixed proportions and are arranged in a regular, geo-
metric pattern (called crystal line structure but are not grouped
into molecules). The atoms in a compound are held together by
chemical bonding.

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

Discuss the following

. What is the compound?

. How is the compound different from the mixture?

. What type of compound is water?

. What type of compound is sodium chloride?

. How are the atoms holden together?

. What is an isomer?

. What states of matter do you know?

. What is the most important characteristic of a substance?

(o'l Wer i GVl Sl

Understanding the main points
Translate into English the following questions and answer them:

1. Yu Bomofiie crionyka 0cOOJIMBUMM BJACTUBOCTAMM, fAKi Bimpis-
HAIOTbCA Bifi BIacTUBOCTell eleMeHTapHUX KOMIIOHEHTIB?

2. YoMy Bojia He TOPUTH i He MiATPUMY€E 3TOPAHHA?

3. B axkiit npomopuii 3HAX0AATHCA MeTaJs Ta TrajJoreH y CIOJYIL
3BUYaHOI coi?

4. fIx Ha3WBaIOThH CIOJYKHU, AKi MalOTh OLHAKOBY (OPMY.Iy, ate
Pi3Hi BJIACTUBOCTI?

5. Y dgomy moJArae yTBOPEHHA CIIOJYK 3 IPOCTUX PEIOBUH?
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Vocabulary focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the text:

Compound is a chemical substance that combines two or
more elements

Chemical combination | the mixture you get when two or more things
are combined

Unique being the only existing one of it’s type or more
general, unusual, or special

Constituent one of the parts that a substance or combi-
nation is made of’

Mixture a substance made from a combination of dif-
ferent substances, or any combination of dif-
ferent things

Sodium a soft, silver — white chemical element that
is found in salt

Formula a standard or accepted way of doing or mak-
ing something

Chemical substance is a form of matter having constant chemi-
cal composition and characteristic properties

Vocabulary focus II

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

1. Cooayka — pedoBHHA, B AKiil aToMU OHOTO a60 pPiBHUX eJie-
MEHTIB 3’€HaHI Mi# 00010 3a MOTOMOTOI0 MEBHOTO TUIY XiMiTHOTO
3B’ABKY.

2. AroM — HalipiOHiIa YaCTWMHKA XiMiYHOTO eJeMeHTa, o
CRJIAIAEThCA 3 A7Ipa i eJTeKTPOHIB.

3. CmiBBigHOMIeHHA — Mipa BiIHOCHOI BeJWYMHU IBOX KiJTbKO-
cTel.

4. ExBiBajJieHT — BaroBa KilbKiCTh eleMeHTa, IO CIIOJYIaE6ThCA
3 BiCbMOMA, BarOBUMM YaCTHHAMH.
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5. ExBiBaJeHT eJeMeHTa — Taka KiIbKiCTh, AKa CIOJIYyYa6ThCA
3 1 MoJieM aToma TiporeHy ab0 3aMiliae Ty # caMy KiJbKicTb aTo-
MiB Ti[poreHy B XiMiYHHX peakIifiX.

6. Ximiuna peakmia — 1ie XiMiuHa B3aeMOJiA Mim TBOMa a60
KiIbKOMa PEeYOBMHAMU, IO MPUBBOJUTH [0 CTBOPEHHA HOBHX PeYO-
BrH. llepeTBOpeHHA OJHUX PEYOBHH B iHIN HA3UBAIOTHCA XiMiTHUMH
ABUIMAMHA, a60 XIMiTHUMHU PeakKIiaMu.

7. EneMeHT — Iie IpocTa peuOBHHA, AKa He PO3KJIATAETHCA 3BH-
JalHUME XiMiYHUME MeTofaMu Ha mpoctimi gactuHu. [Ipocti pedo-
BUHU — MiJlb, KHCeHb, CipKa, XJop i T. A.

8. Enepria — ojHa 3 0CHOBHUX BJAaCTUBOCTEl MaTepil, 3arajbHa
Mipa Bcix ¢opm ii pyxy.

9. I'a3 — pedoBuHa, 3JaTHa MONIMPIOBATUCA B YChOMY AOCTYII-
HOMY [/1 Hei mpocropi, piBHOMIpHO 3amoBHOIOUK #oro. Taki pedo-
BUHHU IIle HA3WBAITHCA I'a30IMO0TiOHUMY PEYOBUHAMH.

10. Ximiuauii 38’A30K — Iie B3aEMOJIiA Mi aTOMaMU, AKA yTPU-
My€ iX y MoJieRyai uu TBepmoMmy Timi. XimiuHi 3B’A3KHM € pe3yabTa-
TaM{ B3a€MO/il eJeKTPOHIB Ta fAfep aTOMIB i omucylThCA KBAHTO-
BOI0O MeXaHiKoIo.

Exercise 1

Check whether you know the pronunciation of the following
words. Translate them into Ukrainian:

axiom [“&ksiom], electron [1’lektron], neutron [ nju:tron],

entropy [“entrepi], proton ["prouton], theory [diori], alloy [ “lo1],
atom [ etem], matter [ ‘'meets], hydrogen [ haidridz(e)n].

Exercise 2. «Compounds, Molecules, and Mixtures.
Symbols for Elements>»

Task A. Study the words. Translate them into Ukrainian:

Atom a chemical element in its smallest form, and
is made up of neutrons and protons within
the nucleus and electrons circling the nucleus
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Crystalline structure

is any structure of ions, molecules, or atoms
that are held together in an ordered, three-di-
mensional arrangement. Is one of two types of
structural ordering of atoms, the other being
the amorphous structure

Chemical symbol

is an abbreviation for a chemical element. Sym-
bols for chemical elements normally consist of
one or two letters from the Latin alphabet and
are written with the first letter capitalized

Ion a molecule that has gained or lost one or more
electrons

Mixture a substance made from a combination of dif-
ferent substances, or any combination of dif-
ferent things

Metal chemical element that is a good conductor of

both electricity and heat and forms cations and
ionic bonds with non-metals

Chemical combination

the mixture you get when two or more things
are combined

Solid

is one of the four fundamental states of mat-
ter. It is characterized by structural rigidity
and resistance to changes of shape or volume

Task B. Use the words given above in your own sentences.

Task C. Translate the following:

1. Y Bcix BUnagrax MoJieKyJa Mae XiMiuHi XapakTepPUCTHKY, Bijl-
MiHHI BijJ, XapaKTepHUCTHK aTOMiB, IO CKJIAJAI0Th MOJEKYJIY.
2. Cymimi He MalOTh IEBHOTO CKJaNy; OT#e iX CKJIaJ He MOKe
OyTH mokasaHuil (iKCOBAHOI XiMiYHOI (HOpMY.IOM0.
3. Moaerya, Mo CRIANAETHCA 3 OMHOTUIIHUX aTOMiB, IIOKa3aHa
YUCJIOM, fIke BKa3y€ Ha KiIbKICTh aTOMIB,
4. KomeH KpuCTAJ eleMEHTa — IIe MOJIEKYJIa, 0 Ma€ BeINIe3Hy

KiJIbKiCTh aTOMiB.

5. TBepai MeTaJu MaloTh KPUCTAJNIIHY CTPYKRTYpPYy, aje He Mic-
TATb YiTKUX I'PYI aTOMIB.
6. Cywmimi mosyTb 6yTH posmineHi ¢isMIHMMH MeTOIaAMHU, Ta-
KUMH AR TUCTUJIAIIA, KpUCTaJdi3alia a6o QiabTpalid.
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7. HasBa eneMeHTa 3a3BHYail II0O3HAYAETHCA abpeBiaTypolo, AKa
HA3WBAETHCA XIMITHUM CHMBOJIOM, AK IIPABHUJIO, II0YATKOBOW a60 1ep-
UMY J[BOMA JiTepaMy 3arajbHOi Ha3BU ab0 JATHHCHKOI HAa3BOIO
eJieMeHTa.

Exercise 3

Complete the following sentences with the mew words from
the text «Compound»:

oxygen combustion composed
chlorine  chemical bonding simpler
water properties mixture

1. Compound in chemistry is a substance ... of atoms of two
or more elements.

2. Water is nonflammable and does not support ... .

3. Water is composed of two elements: a hydrogen and ... .

4. Sodium chloride is composed of sodium and the greenish
gas ....
5. The atoms in a compound are held together by ... .
6. Compounds are formed from ... substances by chemical re-
action.

7. One familiar chemical compound is ..., a liquid that is non-
flammable and does not support combustion.

8. If the ... is ignited, however, the two gases undergo a rapid
chemical combination to form water.

9. Two or more distinet compounds that have the same mo-
lecular formula but different ... are called isomers.

Exercise 4

Choose the best alternative from the options (a, b, ¢ or d) from
the text «Compound»:

1. Compound in chemistry is a substance composed of ... of
two or more elements.
a) atoms; b) ions; ¢) molecules; d) isomers
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2. Water is composed of two elements: hydrogen and ... .
a) mitrogen; b) oxygen; c) chlorine; d) sodium

3. Sodium chloride is composed of the silvery metal ... and
the greenish poisonous gas chlorine.
a) potassium; b) cesium; c) sodium; d) calcium

4. One familiar chemical compound is ..., a liquid that is non-
flammable and does not support combustion.
a) atom; b) water; c) mixture; d) salt

5. A ... of hydrogen and oxygen gases is still a gas and can
be separated by physical methods.
a) mixture; b) properties; c) formula; d) molecule

6. ... are formed from simpler substances by chemical reaction.
a) salt; b) compounds; c¢) atoms; d) liquids

7. The atoms in a compound are held together by ....
a) covalent bonding; b) molecular formula; c) chemical bond-
ing; d) donic bonding

1 2 3 4 5 6 7

Exercise 5

Task A. Study the words:

physical means  isomers formula
properties chemical bonding mixture
atoms gas liquid

Task B. Translate the following. Some words are missing.
Choose the most appropriate answer for each gap from Task 1:

1. Cnonyka Mae yHIiKaJbHI ... , AKi BiIpisHAITLCA Bif #oro eJe-
MEeHTApHUX CKJAJOBUX Ta BCiX IHMMNX CIOJYK.
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2. Opmieto 3i 3HaOMHUX XiMiYHUX CHOJYK € BOJa — ..., AKa He
TOPUTH 1 He MiATPUMY€ BrOPAHHA.

3. Boma ckaajmaeTheA 3 eJEKTPUYHO HEHTPAJTHHUX MOJEKYJI,
KOMHA 3 AKUX MICTUTH (DiKCOBAHY KIJIBRICTS ... .

4. AToMHu B CIIOJyKaX YTPUMYIOTHCH Pas3oM ... .

5. IIBi a6o Ginbime BiAMiHHUX CIOJYK, fKi MalOTh OJHY MOJEKY-
JAPHY ..., aJe pi3Hi BIACTUBOCTi, Ha3UBAIOTLCA i3OMepaMu.

6. Cymim BogHI0 i KMCHEeBHX TasiB Bce IMMe € ... i MOsKe OyTH Bim-
OKpeMJIeHa (DIBMYHUMU METOJAMU.

7. JIBi a6o Ginblle Pi3HUX CIOJYK, AKi MalOTh OMHAKOBY MOJe-
KyJaapHy (opMyJay, aJe pisHi BIaCTUBOCTi, Ha3UBAIOTHCA ... .

8. Kommonentu cymimmi, XiMitHO He mOe€mHAHi, MOMHA POBMIi-
JUTH ... .

Exercise 6

Find 10 equivalents from column A in column B:

A B

1) compound a) BigmiiaTu

2) substance b) peuoBuHa

3) proportions ¢) TopiHHA

4) combustion d) BaacruBocri

5) a mixture e) cymim

6) separate f) momery.a

7) charged ion g) croJayka

8) structure h) erpykrypa

9) molecule i) ximiuHa peaxitig
10) chemical reaction j) BapammeHuil ioH

1 2 3 4 5 6 7 8 9 10
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Exercise 7

Check on your knowledge of the text «Chemical Compound»
by translating the following sentences:

1. Cnoryra ABAA€ €060 XiMiYHY PEYOBHHY, IO CRJIATAETHCA
3 6araThbOX iIEHTUYHUX MOJEKyJa (260 MOJEKYJAPHUX YTBOPEHB),
IO CRJIAJATHCA 3 aTOMIB OiMbII HiE OIHOTO eJeMeHTa, YTPHUMY-
BaHOTO Pa30M XiMiYHUMM 3B’A3KAMHU.

2. IcHyOTH YOTHPH THIU CIIOJYK, 3aJ€HKHO Bif TOro, AR CRJIa-
JIOBI aTOMH yTPUMYIOTbCA Pas3oM:

— MOJIEKYJIM, YTPUMYBaHi pa3oM KOBAJEHTHHMHU 3B’ fABKaMy;

— i0HHI CIIOJYKH, TPUMAIOThCA Pa30OM iOHHUMH 3B’A3KaMu;

— iHTepMeTaJeBi CIIOJYKH, IO YTPUMYIOTHCA PA30M MeTAJIeBUMH
3B’ A3KaMU;

— IeBHI KOMILIEKCH, YTPUMYBaHI pasoM KOOPIUHATHUMU KOBa-
JEHTHUMHU 3B’A3KaMHU.

3. Bararo xiMiYHUX CIOJIYK MaloTh YHiKaJbHUI YUCI0BHI ieHTH-
¢iraTop, Aruii mpucBoeTheA caysk6oo Chemical Abstracts Service
(CAS).

4. Ximiuna ¢opmyna € cmoco6oM BupaseHHA iHPopMalii mpo
npomopiii aToMiB, MO CRJIAJAIOTH IeBHY XIMIi4HY CIOJYKY, BUKO-
PUCTOBYIOYM CTaHAAPTHI CKOpPOYEHHA IJA XIMIYHHMX €JeMeHTIiB Ta
iHmercH, 1O BKasyTh KiabKicTh arToMiB. Hampukaan, Boma crJia-
Ja€ThCA 3 JBOX aTOMIB BOJHIO, II0OB’A3aHUX 3 OJHUM ATOMOM KHCHIO:
ximigna opmymra — H,O.

Exercise 8

Insert 10 sentences into their proper places in the text below:
There is one choice you don’t need to use:

A. Molecular compounds are composed of atoms that are held
together by covalent bonds. These bonds form when electrons are
distributed between two atoms.

B. Molecular compounds and ionic compounds.

C. The empirical formula represents the proportions of atoms
in a molecule.
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D. The atoms in a compound are held together by chemical
bonding.

E. Ionic compounds are composed of ions connected by an
ionic bond, and their formulas are usually written using degrees
of oxidation.

F. However, its limitations exist in the sense that it does not
represent the exact number of atoms present in the molecule, as
the molecular formula does.

G. Covalent bonds are indicated by lines.

H. One covalent bond occurs when two electrons are distrib-
uted between atoms, a double occurs when four electrons are dis-
tributed between two atoms, etc.

I. The structural formula is written to indicate the details of
the bonds of individual atoms) Ionic compounds usually tend to
form crystallized salts.

dJ. Ionic compounds are composed of positive and negative ions,
which are connected by ionic bonds.

Chemical compounds can usually be divided into two broad
groups: [1]. Molecular compounds include atoms connected by
covalent bonds, and can be represented by various formulas. [2].
[8]. These bonds form when electrons are distributed between
two atoms. The concept of chemical formulas was created to sim-
ply describe the many characteristics of molecular compounds.
[4]. It provides important information about the molecule because
it displays the ratio of atoms that are present in the molecule. [5].
Because empirical formulas can be derived from molecular formulas,
molecular formulas are usually more useful than empirical formu-
las. [6]. More specifically, he clarifies what types of bonds exist,
between atoms that exist, and the order of atomic bonds in a mol-
ecule. [7]. One line represents a single bond, two lines represent
a double bond, three lines represent a triple bond and beyond. [8].

[9]. Ionic bonds usually form when electrons are transferred
from one atom to another, as a result of which individual atoms
become charged particles or ions. Ions may be referred to as mon-
atomic or polyatomic. [10]. They usually have high boiling/melt-
ing points and are good conductors of electricity.

1 2 3 4 5 6 7 8 9 10
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Exercise 9. «Test your knowledge>»

Match 7 scientists’ names from column A with their defini-
tions from column B. Translate into Ukrainian:

A B
1) August a) a German chemist. In 1871 he discovered the syn-
Kekule thesis of phenolphthalein by condensation of
phthalic anhydride with two equivalents of phe-
nol under acidic conditions (hence the name)
2) Adolf b) He opened the law according to which the same
von Bayer number of molecules is contained in the same vol-

umes of gases at the same temperatures and pres-
sures. The name of this scientist is called the uni-
versal constant — the number of molecules per
1 mol of ideal gas

3) Alexander
Mikhailovich
Butlerov

a German chemist of world significance, discov-
ered the chemical formula of benzene. He was
elected an honorary member of many academies
of the world, not only scientists, but also indus-
trialists considered his opinion

C

=

4) Alfred
‘Werner

d) a Russian chemist, the theory of chemical struc-
ture discovered by him now serves as the funda-
mental basis for all, without exception, modern
sections of synthetic chemistry

5) Antoine
Laurent
Lavoisier

e) a German chemist, discovered optically active in-
organic isomers- compounds of cobalt, chromium,
and iron. This was a major success in the further
development of inorganic chemistry

6) A. Avogadro

f) Created the first quantum theory of the hydrogen
atom, in which:

— Showed that the electron can rotate around
the nucleus not in any, but only in certain quan-
tum orbits

— Gave a mathematical description of the stability
of the orbits, or the stationary state of an atom

— Showed that any radiation or energy absorp-
tion by an atom is associated with a transi-
tion between two stationary states and occurs
discretely with the release or absorption of
Planck quanta

— Introduced the concept of the principal quan-
tum number to characterize the electron
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A B

7) Bohr Niels- g) a French chemist, explained the fact of combus-
Henrik- tion, a whole world of oxidation phenomena oc-
David curring always and everywhere — in air, earth,

organisms — in all dead and living nature

Exercise 10

Fill in the gaps with the words given below:

experiments molecules chemistry
organic chemistry chemical reactions organism
chemical compounds inorganic chemistry = minerals
substances

1. For the last two months, he has been independently study-
ing materials on ..., especially petro chemistry, psychology and
management.

2. It is only — our sensations from the speed of movement
of its ...

3. Still, a living ... is after all not some kind of technical detail,
but the most complex of all known mechanisms, where the hid-
den is much more important than the visible.

4. There are vitamins A, some from group B, E, C, K, vari-
ous ... essential oils and fatty acids, magnesium, calcium, sodium,
iron, phosphorus, potassium, copper, zinc.

5. After a course of lectures on ..., students began to take
exams.

6. Many believed that he was obliged to these chemical ...,
the constant mixing and evaporation of various substances.

7. In addition to studying the medical disciplines, physicians
receive thorough training in the field of ... and biology.

8. Cardiac glycosides are unstable ... that selectively act on
the heart.
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9. The oxidizability of water shows how much oxygen is needed
to bind organic ... in it.

10. Carbon enters into ... with almost all chemical elements
known to science.

Exercise 11

Check on your knowledge of the text «Compounds» by trans-
lating the following sentences:

1. CyuacuHe apabebke [qilw, qily, gilan] osmawae ‘ayr’ («potas-
sium vegetabile»). Came cioBo coda, icanceke soda, itadtificbke
soda, ¢paHIiysbke soude, anraificbke soda, Himenbke Soda (Topis-
HAN: TBOBYTJEKUCAUN HATPi#, (paHIysbke bicarbonate de sodium,
itagificbre bicarbonate di sodio) mpuiliao B €Bpomneiichki MOBH 3 ic-
HaHCBhKOI (icTopudHe [ikepeJo), ajle eTUMOJOIYHIM JiEEepesIoM fioro
6ysi0 apaGChKe CJIOBO, IO 03HAYAJIO TOJOBHHI OiJb .

2. Piu y TiM, mo cony, AKy noGyBaJu 3 rajgoQitiB (HaIpUKIaI,
Salsola soda), BBama u 3aco6oM Bif rosoBHOrO 60110. OTiHie, apad-
CbKe CJIOBO [aJI0 MPHUBIJ IJIA iCIAHCHEOTO soda, MO Tepefnio B Ha-
VKOBI JIATMHCBKI TEKCTHU, & IOTIM yse 3 LIUX TEKCTIB y HOBI €BpO-
neiiceki MoBu. He 3Hawuum ictopii, mepepbauntu 3MicToBUil Tepexis
Bifl «roJ0BHOTO 60.110» 10 «ByTJaerucaoro HaTpiio» (Na,CO4 - 10H,0)
HaBPAJ 91 MOIRJIMBO.

3. Hatpio i kagito xjopuay g MeIWYHUX Iijeil 100yBaoTh
3 NPUPOJHUX MOKJAAIB ITUX coJiell, Hmicad 90To HifaloTb peTetb-
HOMY OYMINEHHIO, a0U TOB0YTUCA MOMIIIOK i MOCATTH HEOOXiTHOTO
CTYTIeHA YUCTOTH.

4. BigpmicTs JiRapchEUX 3ac00iB HEOPraHigYHOI MpUpoau H06y-
BalOTh IIJIAXOM HEOPraHiYHOTO CHHTe3y i3 IPUPOAHUX MiHepaJiB Ta
IIPOJYKTIB BEJIMKOTOHHAMKHOI XiMiYHOI IPOMHCIOBOCTI. 30KpeMa Tak
OJIePsKYIOTh HATPIiI0 TiApoKapOoHAT, HATPil TiocyJabdar, HATPIO Hi-
TPUT, COJi BiCMyTYy, apCeHy, Jy:HHO3eMeJIbHUX MeTaJiB.



Unit 5
GASES

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

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

Discuss the following

1. What is a gas?

2. What gases do you know?

3. What is the main difficulty in the study of gases?

4. What gases laws do you know? And who were their
authors?

Understanding the main points

Translate into English the following questions and answer
them:

1. Yomy mo XVIII croxitTa mpo rasu maiise HiUOro He 3HAJIHU?

2. 3 ARWX rasiB CRJIaNaEThCA aTMOchepa?

3. Y domy mosArae TOJOBHA BiMMIHHICTH MisK rasaMu Ta pimu-
HaMu?

4. Bix doro i Ak 3aJemUTH MBUIKICTD PYXy MOJEKYJ rasy?

5. fIk HasuBaloThCA Ipollecu Iepexoiy PifuHU y ras, rasy B pi-
IVHY Ta TBePHOro Tija y ras?

Vocabulary focus I

Translate into Ukrainian the following words and their expla-
nations. Use them in the situations of your own:

Molecule a group of atoms bonded together, representing the small-
est fundamental unit of a chemical compound that can
take part in a chemical reaction

Atom a smallest particle that retains the properties of an ele-
ment
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Gas a state of matter that has no fixed shape and no fixed
volume. There is a great deal of empty space between
particles, which have a lot of kinetic energy. The parti-
cles move very fast and collide into one another, caus-
ing them to diffuse, or spread out, until they are evenly
distributed throughout the volume of the container

Liquid a state of matter that nearly incompressible fluid that con-
forms to the shape of its container but retains a (nearly)
constant volume independent of pressure

Solid a state of matter that has closely packed particles. It is
characterized by structural rigidity and resistance to
changes of shape or volume

Elbow-room | space in which to move freely

Collision the event in which two or more bodies exert forces
on each other in about a relatively short time

Vocabulary focus II

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

Enexrpuunuii sapan 0JlHa 3 OCHOBHMX BJIACTHBOCTEl eJeMeHTapHHUX
YaCTHHOK DEeYOBUH, IO IOPOJIKY€E BCi esek-
TPUYHI Ta Mar”iTHi cuiaum Ta B3aeMopii. lcHy-
I0Th JBa TUIU €JeKTPUIHOI'0 3apAny: MO3UTUB-
HUil 1 HeraTUBHUI

Cuaa (B Haymi) MOMITOBX 260 MPUTATYBAHHA IpeaMeTra 3 AKO-
I0Ch MacoI0, fIKe 3MYIIy€e HOr0 3MiHIOBATH IIBH/[-
KicTs (mpucropioBatuca). Cusna — BeKTOpHA
BEJMYNHA, & 3HAYUTH, BOHA Ma€ BEJUINHY i
HAIIPAMOK

HaykoBuii akr 06’eKTHBHE 1 TepeBipeHe CIIOCTepeKEHHA,
Ha BiAMiHy Bif rinoresu 4m Teopii, AKi mpu-
3HaUeHi [/ TOACHEeHHA IU TIyMadeHHA QakTiB

IIpuauna paLioHaJIbHO OGI'PYHTOBaHA OCHOBA a00 MOTHUB

3oipka aKT IOEHAHHA KOMIIOHEHTIB y¥ BUPOGHUITBI a60
OTPUMAHHA B Pe3yJabTaTi CKIAJAHHA
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HeCTHCKyB&HI/Iﬁ He 3[IaTHUN CTHUCKATHUCA abo KOHIeHCYyBaTuUCA

Cusu BiIMITOBXYBaHHA | B3a€MOJIif [BOX 06’ €KTiB 3 BiIHOCHO BEJUKUM 3a-
(B eJqeKTpOCTATHIII) PALOM OJHOTO BHAKY, IPU AKifi BOHU BiJIITOB-
XyIOThCA OJWH Bif OJHOT'O y BUIIAAKYy iX Bif-
HOCHO GJIM3BKOT'0 PO3TAIIyBaHHSA

Cuwin mpuTATYBaHHA B3aEMOJIiA ABOX 00 €KTiB 3 BiIHOCHO BEJMKUMH
(B eJeKrTpOCTATHII) 3apAfaMyu Pi3HUX 3HAKiB: OJUH IO3UTUBHO 3a-
pAmkeHuit, iHMuil — HeraTUBHO, NIPU AKiil BOHI
HPUTATYIOTHCA OIWH O ONHOTO y BHUIAIKY iX
BiTHOCHO GJIM3HKOTO PO3TANTYBAHHA

Exercise 1

Study the following words or word combinations. Find
the sentences in the text where they were used and write them
out:

difficult to handle swarm of midges true picture
in the case of assembly of molecules special way
kind of matter

Exercise 2
Complete the sentences as in the text:
1. / molecule / about / has / much / liquid / thousand / elbow

/ times / molecule / a / as / solid / a / or / as / of / a / room
/ Each / a /.

2. / follows / each / the / It / will / repel / will / from /
gas / in / each / other’s / that / molecules / they / way / this
/ greatly / very / for / not / attract / other / easily / will / nor
/a/or/ get/ flow /.

3. / other / of / people / that / their / that / minds / Gases
/ at / they / so / kind / up / centuries / all / before / made /
are / unlike / matter / any / many / were / elapsed / matter /.
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4./a/a/a/has/a/can/you/a/a/jug / way / solid
/ in / pour / You / a / basin / but / in / can / or / liquid / put
/ handled / gasto / into / be / special / basket /.

5./ we / The / of / a / easily / is / behavior / understood /
what / remember / if / gas / it / enough / is /.

6. / you / midges / the / of / in / room / amount / which
/ a / in / inches / swarm / was / Picture / two / of / midge /
each / notion / a / elbow / of / next / about / fair / will / from
/ have / gas / a / the / and /.

7./ that / hardly / why / to / reasons / anything / gases /
the / One / century / about / knew / difficult / was / are / they
/ of / eighteenth / people / before / handle / the /.

8. / but / before / is / assembly / as / with / A / very /
gas / far / moving / collide / not / a / each / they / scattered
/ molecules / as / other / fast / very / of / getting / bullets /.

9. / into / gas / the / into / begin / As / the / soon / mol-
ecules / spread / uncork / the / and / you / gas / air / as / to
/ the / air / it / molecules /.

10. / not / molecules / busy / course / a / more / a / old /
as / than / Of / hundred / swarm / of / gas / a / much / the /
of / is / idea / years /.

Exercise 3

Rearrange the following points of the plan according to the real
course of events from the text:

Molecular arrangement in a gas.
What is a gas?

Why are gases studied so difficult?
True picture of a gas.
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Exercise 4

Mateh 10 chemical terms from column A with their defini-
tions from column B:

A B
1) Force of a) one of the basic properties of the elementary par-
repulsion ticles of matter giving rise to all electric and mag-

netic forces and interactions. There are two types
of electric charge: positive and negative

2) Scientific b) a state of matter that nearly incompressible fluid
fact that conforms to the shape of its container but re-
tains a (nearly) constant volume independent of

pressure
3) Gas c) a smallest particle that retains the properties of

an element

4) Atom d) the push or pull on an object with mass that causes
it to change velocity (to accelerate)

5) Molecule e) an objective and verifiable observation, in contrast
with a hypothesis or theory, which is intended to
explain or interpret facts

6) Elbow-room | f) a group of atoms bonded together, representing
the smallest fundamental unit of a chemical com-
pound that can take part in a chemical reaction

7) Force g) the event in which two or more bodies exert forces
on each other in about a relatively short time

8) Liquid h) a state of matter that has no fixed shape and no
fixed volume. There is a great deal of empty space
between particles, which have a lot of kinetic en-
ergy. The particles move very fast and collide into
one another

9) Electric i) interaction when two objects that have an excess
charge of one type of charge repel on each other when rel-
atively close together
10) Collision j) space in which to move freely
1 2 3 4 5 6 7 8 9 10
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Exercise 5
Insert 4 sentences into their proper places in the text below:

A. This meeting between the two scientists was highly signif-
icant for the future of chemistry.

B. The Doctrine of Phlogiston provided a detailed account of
what he envisioned to be the empirical, theoretical, and method-
ological shortcomings of the oxygen theory.

C. Priestley’s lasting reputation in science is founded upon
the discovery he made on August 1, 1774, when he obtained a
colorful gas by heating red mercuric oxide.

D. The phlogiston theory was superseded by Lavoisier’s oxi-
dation theory of combustion and respiration.

[1]. Finding that a candle would burn and that a mouse would
thrive in this gas, he called it «dephlogisticated air», based upon
the belief that ordinary air became saturated with phlogiston once
it could no longer support combustion and life. Priestley was not
yet sure, however, that he had discovered a «new species of air».
The following October, he accompanied his patron, Shelburne, on a
journey through Belgium, Holland, Germany, and France, where
in Paris he informed the French chemist Antoine Lavoisier how
he obtained the new «air». [2]. Lavoisier immediately repeated
Priestley’s experiments and, between 1775 and 1780, conducted
intensive investigations from which he derived the elementary na-
ture of oxygen, recognized it as the «active» principle in the at-
mosphere, interpreted its role in combustion and respiration, and
gave it its name. Lavoisier’s pronouncements of the activity of
oxygen revolutionized chemistry.

Priestley did not accept all of Lavoisier’s conclusions and con-
tinued, in particular, to uphold the phlogiston theory. Convinced
that the French chemists were imposing their beliefs on the sci-
entific community in ways similar to the Anglican «establishment»
of religious and political dogma, Priestley’s Dissenter leanings
strengthened his opposition to Lavoisier’s «new system of chem-
istry». To clarify his position, in 1800 he published a slim pam-
phlet, Doctrine of Phlogiston Established, and That of the Com-
position of Water Refuted, which he expanded to book length
in 1803. [3]. Priestley called for a patient, humble, experimental
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approach to God’s infinite creation. Chemistry could support piety
and liberty only if it avoided speculative theorizing and encour-
aged the observation of God’s benevolent creation. [4].

1 2 3 4

Exercise 6

Find 10 equivalents from column A in column B:

A B

1) latter a) MPUITYIIeHHA
2) matter b) mymka
3) easily ¢) IOBeJIiHKa
4) hardly d) sakinuenHs
5) behavior e) Jerkuit
6) mind f) ocraumiit
7) century g) JIerko
8) elapse h) nense
9) light i) mMarepia

10) suppose j) crouaitra

1 2 3 4 5 6 7 8 9 10
Exercise 7

Complete the following sentences with the new words from Fo-
cus I and Focus II:

solid electric charge  collision atom force
molecule gas elbow-room  liquid
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1. What Cavendish refers to as the amount of electricity, we
now call «...».

2. The deformation energy, absorbed by the struck vessel, de-
pends on the ... location.

3. It’s a simple ... present in all living things.

4. We discover every ... contains constantly changing sub-
atomic particles.

5. He needs the extra ... .

6. Helium ... is colorless, odorless and nonflammable
rare ... .

7. It is not weapons or physical ... that protect homes, peo-
ple and countries.

8. The ... and ... particulate matter emitted by man-made and
natural sources could endanger health.

Exercise 8

Choose the best alternative from the options (a, b or ¢) to com-
plete each sentences:

1. The behavior of a gas is ... enough understood if we re-
member what it is.
a) easy; b) easily; c) easier

2. Molecules moving as fast as bullets but not getting ... far
before they collide with each other.
a) very; b) more; c) most

3. It must be very light, ... it is made up of very few mole-
cules.
a) but; b) beside; c) because

4. It ... be easy to compress a gas.
a) need; b) could; c¢) should

5. Gases are so unlike any other kind of matter that many
centuries elapsed before people made ... their minds that they
were matter at all.

a) up; b) off; ¢) for
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6. One of the reasons ... people before the eighteenth cen-
tury knew hardly anything about gases was that they are diffi-
cult to handle.

a) where; b) what; c) why

7. You ... pour a liquid into a jug.
a) can; b) has to; c) make

Exercise 9
Say whether the following statements true (T) or false (F):

1. Idea of a gas as a swarm of busy molecules was invented
the XIX®* century.

2. Molecules in gases are much too far from each other.

3. People knew hardly anything about gases before the X VIIIth
century.

4. Fire sustains thanks to phlogiston.

5. Lavoisier published a slim pamphlet, Doctrine of Phlogis-
ton Established, and That of the Composition of Water Refuted

6. Than closer molecules are located between each other that
greater the force of repulsion between them

1 2 3 4 5 6

Exercise 10
Find the mistake and correct the sentences:

1. Assembly is the act of combining components on manufac-
turing, or the resulting assemblage.

2. The Doctrine of Phlogiston provided a detailed account of
what he envisioned to be the empirical, theoretical, and method-
ological shortcomings of the oxygen theory.

3. Priestley have do not accept all of Lavoisier’s conclusions
or continued, in particular, to uphold the phlogiston theory.
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4. Collision is the event in why two or more bodies exert forces
on each other in about a relatively short time

5. One of the reasons why people before the eighteenth cen-
tury knew hardly anything about gases was that they are diffi-
cult to handle.

6. Lavoisier’s pronouncements by the activity of oxygen revo-
lutionized chemistry.

7. Chemistry could support piety and liberty only if he avoided
speculative theorizing and encouraged the observation of God’s
benevolent creation.

8. Electric charge is one of the basic properties of the elemen-
tary particles of matter giving rise to all electric and magnetic
forces and interactions. There are two types of electric charge:
positive and negative.

9. It follows from this that a gas will flow very easily, for a
molecules will not get in each other’s way, nor will they greatly
attract or repel each other.

10. Priestley’s lasting reputation in science is founded upon
the discovery he did in 1774, when he obtained a colorful gas by
heating red mercuric oxide.

Exercise 11

Use the following words to complete the sentences from the text
«Gases»:

attract basin light bottle
spread swarm basket compress

1. For the latter reason, it should be easy to ... a gas.

2. Suppose you have a ... full of it.

3. Well, anymore can see that if this is a true picture of a gas,
it must be very ..., because it is made up of very few molecules.

4. You can put a solid in a ... or a ....

5. It follows from this that a gas will flow very easily, for
the molecules will not get in each other’s way, nor will they
greatly ... or repel each other.

6. As soon as you uncork it, the gas molecules begin to ... into
the air and the air molecules into the gas.
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7. Of course, the idea of a gas as a ... of busy molecules is not
much more than a hundred years old.

Exercise 12

Check on your knowledge of the text «Gases» by translating
the following sentences:

1. IloBefiHKy Ta3y MOCUTH JETKO 3PO3YMITH, AKINO 3TrajiaTH, IO
e take. ['az — 1e myske po3cifiHA CYRYIHICTH MOJEKYJ, IO pPyXa-
I0ThCA IIBHUAKO, HEMOB KYJIi, ajle He IIPOXOIATH BEJUKHX BificTaHeil,
Iepll Hi CTHRATbCA ofHA 3 ofHOW. KokHA Moseky/na Mae mpu-
6J1M3HO B THUCAYY pasiB Oinblle mpocTopy I8 PyXy, HiE MOJeERyJa
pimuau ab60 TBEpAOTO Tifa.

2. las 6yme pyxatuca Myse JeTKO, OCKIIBKM MOJEKYJH He 3a-
Ba;KATUMYTh OHA OJHiH i He OyAYTh CUIbHO NPUTATYBATH a60 Bif-
MITOBXYBATH ONHA Bifl OFHOI.

3. 3 ocTaHHBOI IPUYUHY CTUCHYTH ra3 Ma€ OyTH JETKO: TBephe
Tizo a0 piguHa Maiiie He CTHCKAIOTHCA, TOMY IO BiIIITOBXYBaHHA
eJeKTPUIHUX 3aPAMIB, 3 AKUX CRJAQJAOTHCA IXHI aTOMHU, HA6araTo CHJIb-
Hille, Him OyIb-AKi CUJIN, AKi MA MOKEMO 3aCTOCYBATH, 3HAXOIATHCA
3aHAATO JaJeKo OJHa Bifi 0fHOI, MO0 BiANITOBXYBATH OJHA OJHY.

4. 3BMuaiiHO, iled rasdy AK CKYNYEeHHA MOJEKYJ HaJidye He
GisbIne cTa POKiB.

5. OgHa 3 UpWYUH, YOMY JIOAU O BiCIMHAAIATOTO CTOJITTA
Mall#e HIYOr0 He B3HAJW IIPO Trasy, IOJATaJa B TOMY, IO 3 HUMH
BamKO IIpaIloBaTH.

6. Bu MomeTe mokJacTH TBEpAy PEUYOBHHY B KONIME a60 Tas, BU
MOkeTe HAJUTH DPiIWHY B TJEYUK, ajie 3 ra3oM IMOTPiOGHO MOBOMAM-
THCA 0c06MUBUM duHOM. llpunmyctuMo, y Bac € mMoBHa muAmEa. Ik
TIIBKY B BiIEPHJIH ii, MOJIERYJIU rasy MOYXHAIOTH MIOMIMPIOBATHCA
B IIOBITpi, & MOJIeKyJH MOBITpA — B rasi.

7. Ilpupoauuii ra3 oUMMIYIOTH i PPAKIiOHYIOTh, BiAIiNA0YM ra30-
BUil KoHfeHcaT. ['a3 € cupoBHUHOW /A MOOGYBAHHA MeTaHOJY, (Op-
MaJibJleTiny, eTHJIeHy, alleTUJeHy, MPOIijJeHy, AKi ¥ CBOIO 4epry €
CUPOBUHOK N 6araThoX XiMiYHUX BUPOGHUIITB.



Unit 6
KINETIC THEORY OF GASES

The simplest and most direct evidence for the existence of
molecules was first noted by an English botanist by the name
of Brown. With a microscope he observed very fine particles
held in suspension in water and noted that these fine particles
are constantly in motion. The smaller the particles the more
freely do they move. The motion of these particles is caused
by the incessant bombardment of the molecules of the water
or other liquid in which they are suspended. This bombard-
ment of the water molecules is not the same on the different
sides of the particles. Hence they are driven hither and thither.
An approximate picture of the behavior of such small particles
is obtained by projecting on a screen the shadows of finely di-
vided glass particles that are set in motion by rapidly boiling
mercury.

Perrin and others who have made careful studies of these mo-
tions have found that the distribution of these particles, their ve-
locities, and their mean free paths are precisely what should be
expected from the kinetic theory of gases. From these observa-
tions it is possible to determine the number of molecules in 1 cu
cm of a gas under standard conditions. The fact that the number
of molecules per cubic centimetre in a gas as determined in this
way is in good agreement with the number derived from the meth-
ods involving the kinetic theory of gases shows that the motion
of these particles obeys the same general laws as the motion of
molecules.
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To explain the physical properties of gases, three basic as-
sumptions are necessary.

The molecules of a gas are extremely small, perfectly elas-
tic spheres. This assumption implies that when molecules of gas
collide with other molecules or with the walls of the containing
vessel, the total kinetic energy of the molecules is not diminished
in any way.

The molecules move with changing velocities through the space
occupied by the gas. Between collisions, their paths are straight
lines. This assumption implies that the forces acting on the mol-
ecules are negligible except at collision. The time occupied in a
collision between two molecules or in a collision of a molecule
with the wall is small compared with the time between colli-
sions. This assumption implies that a collision is nearly instan-
taneous.

The specific heat of a gas depends on whether the gas is heated
at constant volume or at constant pressure. These two specific
heats are known as specific heat at constant pressure and spe-
cific heat at constant volume.

Discuss the following

1. What is this text about?

2. Name the scientists whose works are connected with the ki-
netic theory of gases.

3. What is the reason for the motion of the fine par-
ticles?

4. How does the specific heat of a gas depend on?

Understanding the main points

Translate into English the following questions and answer
them:

1. frwit pesyabTaT mocrimseHHA KiHeTWIHOI Teopii rasiB?

2. fxri ocHOBHI mpumymeHHA OyJauM IiJ Yac TPOBEeJEHHA MOCJi-
MKeHHA?

3. Illo BusaBuB Ileppi?
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Vocabulary Focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the text:

Evidence it is the process of establishing the truth of an asser-
tion with the help of facts and the judgments associ-
ated with it

Bombardment | the direction of elementary particle flows to one another
in order to change the properties of this substance or
to obtain new particles

Assumption preliminary judgment

Chemistry the scientific study of the structure of substances and
what happens with them in different conditions or mixed
with other

Chemist person, who is a specialist in chemistry

Suspension interim cessation

Collision convergence of particles

Pressure the force which is acting on the surface or the degree

Vessel a hollow container, especially one used to hold liquid

Velocity the speed of something in a given direction

Vocabulary Focus II

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

Ximiga — Hayka mpo ckJaj, 6yJOBY, BJIACTUBOCTI Ta IMEPETBO-
PeHHA PEUOBHUH.

BaacruBicTh — o3Haka, XapakTepHa A 90T0-HEOYIb.

RinetTnuna Teopia — 1e Teopid, 10 MOACHIOE BJIACTHUBOCTI ifie-
aJbHOTO rasdy, | BUKOPUCTOBYEThCA B XIMiUHIN KiHeTHUII.

RineTuuna eHepria — me vacTuHa eHeprii ¢ismyHOi cucremu,
AKYy BOHa Ma€ BaBIAKU PYXY.

IInToMmii THCK — Lie cuJa, AKa i€ Ha OJUHHUIIO ILJIOIII.

IIutomMa Tema0eMHiCTh — KiJbKiCTH TEIJIOTH, AKY HEOOXimHO
HAJaTU OfuMHMII MacH, mo6 Harpitu Ha 1 °C, a6o & KiiTbRicTb
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TeIIOTH, [0 BUAIAETHCA IPU OXOJOMKEHHI OJUHUIN Macu pe-
JOBHHU.

®izuuni BIACTHBOCTI — I¢ BJACTUBOCTI OYy[Ib-AKOI PEYOBUHU,
ARl BOHA IIPOABJAE 11034 XIMIYHOI B3aEMOJIEI0.

XimiuHi BJACTHUBOCTI — IIe BIACTHBOCTI PEYOBUH, AKi MTPOABJIA-
I0ThCA B XO[i XiMiuHOI pearitii.

PryTh — 1e mIpocTa pedoBHWHA, ME€PEXiTHUI MeTaJ, mapa SKOTo
HaJ3BUYAWHO OTpyi#HA.

006’éM — 1e kinTbKicHA XapaKTepHUCTHKA IIPOCTOPY, IO 3aiiMae
TLIO YU peYOBHHA.

Exercise 1
Task A. Study the words. Translate them into Ukrainian:

of chemical elements — is a modern basis for studying prop-
erties of elements and their compounds

the periodic system of chemical elements — is a table, which
depicted graphically the periodic law

electron — is a stable, negatively charged elementary parti-
cle that is part of all atoms

molar mass — is the mass of 1 mole of substance, that is the
amount of structural units of this substance (atoms or molecules)
contained in 0.012 kg of carbon 12C

proton — is the only stable particle with positive charge *e

the atomic mass — is called the ratio of the absolute mass of
the atom to !/,, of the absolute mass of the Carbon atom, the nu-
cleus of which contains six protons and six neutrons

the atomic number — is the property of the atom, which in-
dicates the total number of protons contained in its core, thus si-
multaneously indicating its charge in units of elementary charge,
as well as the order of the chemical element in the periodic sys-
tem of chemical elements

the nucleon number — is the property of an atom (atomic nu-
cleus, nucleus), which indicates the total number of nucleons (the
total amount of protons and neutrons (Z 4 N)) contained in the
nucleus of the atom

valency — is the property of the atoms of one chemical ele-
ment to connect with a certain number of atoms of other chem-
ical elements
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the period of the periodic system — is the horizontal line of
the periodic system of chemical elements, in which the sequence
of atoms is indicated by increasing the charge of the nucleus and
filling with the electrons of the outer electron shell

Task B. Use the words given above in your own sentences.
Task C. Translate the following into English:

1. Ilepiognunuii 3aKOH — 1€ BJACTUBOCTI XiMiYHUX €JEMEHTIB Ta
iX cHoayk, 1o nepe6yBaloTh y NepioanyHiil 3a1eKHOCTI Bij] BeJIUINHH
BapAny Anep ix aToMiB (IIOPAZKOBOro HOMepa a60 IPOTOHHOTO YHCIIA).

2. Ilepioguyna Tabauia moOynoBaHa 3a 3POCTAHHAM IMOPATKO-
BUX HOMepiB eJeMeHTiB i MOMiJA€TbCA Ha TOPU3OHTAJBLHI mepiogu
i BepTHKaJbHI IPyIU BiANIOBITHO 3 TUM, IO eJeMeHTH IepPiogudHO
YTBOPOIOTH OTHOTHUIIHI (POPMU CIIOJNYK, MAIOTh OJHAKOBY BAJEHTHICTb.

3. Ilepiogu (7 mepioziB) — me cyrynHocTi (pAgu) XiMiYHUX eJe-
MEHTIB, T00Y/I0BaHi B MOPAJIKY 3POCTAHHA 3apANY ANEpP aTOMiB, fAKi
MOYMHAIOTHCA (KPIM IEpIIOro) aKTUBHHUM JY:KHUM METAJOM i BaKiH-
9yI0TbCA 6JIarOPOJTHUM Ta30M.

4. Yum Ginpmuit aTOMHEN pajiyc, TUM caabKillie YTPUMYIOThCA
OiJiA Anpa BOBHIIIHI €JEKTPOHM; 3i 3MEHITIEHHAM aTOMHOTO pajiyca
€JIeKTPOHU NPUTATYIOThCA [0 ALpa CUJbHIIIe.

5. Ilepioguunuit 3akoH i cucTeMa eleMeHTIB MaloTh BeJHKe 3Ha-
YeHHA JJd PO3BUTKY AndepHoI xiMii Ta cHMHTe3y HOBUX eJeMeHTIB,
cydacHoi Teopii cniaBiB, Teopii kaTamisy.

Exercise 2

Complete the following sentences with the mew words from
the text:

collision motion molecules bombardment
pressure velocities kinetic distribution
volume

1. The ... of these particles is caused by the incessant bom-
bardment of the molecules of the water or other liquid in which
they are suspended.
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2. The molecules move with changing ... through the space
occupied by the gas.

3. The time occupied in a ... between two molecules or in a col-
lision of a molecule with the wall is small compared with the time
between collisions.

4. This ... of the water molecules is not the same on the dif-
ferent sides of the particles.

5. The ... of a gas are extremely small, perfectly elastic spheres.

6. Two specific heats are known as specific heat at constant
.. and specific heat at constant ... .

7. The ... theory of gases shows that the motion of these par-
ticles obeys the same general laws as the motion of molecules.

8. The ... of these particles are precisely.

Exercise 3. «Do you know that?..»
Translate into Ukrainian:

Robert Wilhelm Bunsen (1811—1899) invented and gave
his name to a burner for use in laboratories, the ‘bunsen burner’.

Bunsen, a German, was a professor at Heidelberg, where he
established his reputation as one of the leading chemists of his day.
Much of his greatest work was accomplished in collaboration with
the physicist Kirchoff, and it was with Kirchoff, in 1860, that he
discovered the elements cesium and rubidium. It was some five
years earlier, however, that Bunsen had discovered that a certain
mixture of coal-gas and air could produce a smokeless flame of
great heat. He then proceeded to invent the ‘bunsen burner’. And
of all Bunsen’s numerous discoveries and inventions, the ‘bunsen
burner’ remains the one which he is best remembered for — or
even (to many people) the only thing he is remembered for all.

Sir Humphry Davy (1778—1829) invented and gave his name
to the Davy lamp, the safety lamp used in coal mines. The knowl-
edge of chemistry was greatly advanced by his numerous dis-
covered (potassium, sodium calcium, etc) and it was Davy who
discovered the exhilarating effect of nitrous oxide when inhaled,
which has given it the name of «aughing gas».

Sir James Dewar (1842—1923) invented and gave his name
to the Dewar Flask, the prototype of the modern thermos or
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vacuum-flask. When the Dewar-flask was demonstrated in 1892,
its inventor was already well known in scientific circles, espe-
cially for his experiments with gases. He was the first man to
produce liquid hydrogen.

Another distinguished chemist, Sir Frederick Abel, a leading
authority on explosives, worked with Dewar to produce a new
propellant which would be suitable both for small arms and heavy
artillery. Their subsequent joint invention-a smokeless explosive
in the form of plastic sticks came to be known as cordite. Dewar
was a Scotsman, but he was not directly related to the well-known
family of distillers, John Dewar & Sons.

Exercise 4

Choose the best alternative from the options (a, b, ¢ or d) to
complete each sentence:

1. It was first noted by an English botanist ... the name of
Brown.
a) with; b) for; c¢) by; d) of

2. This bombardment of the water molecules is ... on the dif-
ferent sides of the particles.
a) the same; b) not the same; c) another; d) others

3. The shadows of finely divided glass particles that are set
in motion by ... boiling mercury.
a) rapidly; b) slowly; c) directly; d) badly

4. The molecules of a gas are ... .
a) extremely large; b) extremely small; c) enough big;
d) enough small

5. Two specific heats ... known as specific heat at constant
pressure and specific heat at constant volume.
a) have been; b) were; ¢) are; d) had been

1 2 3 4 5
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Exercise 5
Task A. Study the words:

pressure botanist microscope
gases collision bombardment

Task B. Translate the following sentences:

1. Pyx 1ux yacTok o6yMOBIeHUi 6e3MI€PEPBHUM PYXOM MOJEKY.T
Bomu a6o iHmOI pimwHU, B ARifl BOHM migBilIeHi.

2. Hajimpocrimm Ta Haft6iabm npAMi Tokasyu iCHyBaHHA MOJIEKY.I
BIlepine OyJau MOMideHi aHIJIiCHbKUM BueHUM BpayHowm.

3. Big doro saqemuTh NUTOMA TEILIOEMHICTH Trasy?

4. RineTnuna Teopia mokasye, Mo PyX IUX YACTOK MiIIOPAIKO-
BY€TbCA TUM e 3arajJbHUM 3aKOHaM, IO i pyX MOJEKYJL.

5. Bin cnocrepiras gy:e Api6HI YacTHHEH, yTpPUMYyBaHi y cyc-
neHsii y Boi, i 3a3Ha4uB, mo [i ApiOHI YACTUHKYU MOCTIfiHO pyxa-
I0ThCA.

Exercise 6

Find 10 equivalents from column A in column B:

A B
1) nuTOMa TEIJIOEMHICTH a) bombardment
2) BiTKHEHHA b) evidence
3) MuTTEBUH ¢) approximate
4) mpunymeHHA d) collision
5) 6ombapayBaHHA e) incessant
6) cBimueHHA f) specific heat
7) mocyauHa g) velocity
8) npubausHuit h) instantaneous
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A B
9) 6esnmepepBHUi i) vessel
10) mBuaxicts j) assumption
1 2 3 4 5 6 7 8 9 10
Exercise 7

Insert 7 sentences into their proper places in the text
below:

A. Molecules exert forces of attraction on each other if they
are close enough together.

B. The attraction weakens very rapidly with distance.

C. a) The gaseous state; b) The liquid state; ¢) The solid state.

D. Since «kinetic» means «in motionn».

E. The solid state

F. The liquid state

G. The gaseous state.

Many scientific facts can be explained by assuming two things:

Molecules always possess some motion. This is the basis of
kinetic theory. [1].

[2]. A force of attraction is something which urges the mole-
cules together and tends to prevent their escape from one another.
It is believed that the forces are only really large if the molecules
are extremely close to each other. [3]. These two assumptions
enable the three states of matter to be explained: [4].

[5]. A gas is a substance which: a) has no set shape of its
own; b) fills any vessel into which it is put; c) exerts a pressure
on anything with which it comes into contact.

[6]. A liquid is a substance which: a) possesses a definite vol-
ume; b) yet has no shape of its own, but takes up the shape of
that part of the containing vessel with which it comes into contact;
¢) also, if it is cooled, it will eventually freeze and become solid.

82



[7]. A solid is a substance which: a) possesses a defi-
nite volume; b) has a fixed shape; c¢) shows a measure of me-
chanical strength which resists any effort made to change its
shape.

Exercise 8
Complete the sentences as in the text:

1. / the more / the particles / they move / The smaller /
freely do /.

2. / elastic spheres / are extremely small / of a gas / The mol-
ecules / perfectly /.

3. / on the different / is not the same / sides of the particles
/ of the water molecules / This bombardment /.

4. / instantaneous / implies / is nearly / This assumption /
that / a collision /.

5. / straight lines / Between collisions / their paths / are /.

Exercise 9

Rearrange the following points of the plan according to the real
course of events:

Three basic assumptions.

The bombardment of the water.
The physical properties of gases.
Specific heats of gases.

The motion of particles.
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Exercise 10

Match the parts of the text and their subheadings. There are
four choices you do nmot need to use:

A. The Solid State

B. The Gaseous State

C. The Constant Collisions

D. The Motions Of Molecules
E. The Mutual Collisions

F. The Neighboring Molecules
G. The Liquid State

1. ...

Suppose that in a certain container there is a collection of mol-
ecules which are moving about with very high velocities in all di-
rections. Then they will continually collide with each other, knock-
ing each other violently aside. They will therefore keep each other
at a distance and their average distance apart will be sufficiently
large for the forces of attraction between them not to matter.
The molecules will make full use of all the space available in the
containing vessel. In their constant collisions with the walls of
the vessel or anything placed in their paths, they will exert a
pressure there. They rebound from each other immediately on col-
lision, they can exert no lasting forces of attraction and so will
not take up any fixed shape of their own.

Suppose the velocities of the molecules referred to above are
by some means progressively reduced. Then the violence of their
mutual collisions will steadily weaken. Soon the attractive forces
will cause them to collapse together and their average will have
little chance of escaping from the forces of attraction of its neigh-
bouring molecules, though it can wonder about amongst them. As
a result, all the molecules will be weakly held together and will
thereby occupy a much smaller but definite space. These are just
the fundamental properties of the liquid state.

If the motions of molecules are reduced enough, individual
molecules may not be able to escape from the attractive forces
of their immediate neighbors. On the average, the molecules will
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become closer together than they were in the liquid state — al-
most touching, and the forces between them will be correspond-
ingly greater. The motion of each molecule some fixed position
in the solid structure. Molecules can no longer wander amongst
one another as they could in the liquid state. Each forces its neigh-
bors to stay in their places, and thus the collection as a whole re-
tains its own shape. This state of affairs represents the solid state.

Exercise 11

Check on your knowledge of the text «Kinetic Theory of Gases»
by translating the following sentences:

1. MosekyIApHO-KiHETUIHOW TEOPi€l0 HA3WBAIOTL BYEHHA IIPO
OymoBY ¥ BJACTUBOCTI PEUYOBMHM HA OCHOBi yABJEHb IPO iCHYBaH-
HA aTOMiB i MoJIeKkyJ AK HaliMeHIINX YaCTUHOK XiMi4HOI peuoBHHH.

2. Yci peuoBuHM — TBepai, pigki @ rasomomiGHI — yTBOpeHi
3 MpiOHUX YACTUHOK — MOJIEKYJ, AKi caMi CKJIaJaloThCA 3 aTOMIB.

3. Moserynu it aToMH € eJeKTPUYHO HeHTpaJbHUMU JaCTUH-
KaMyu. 3a NeBHUX YMOB MOJEKYJIH fI aTOMH MOKYTh HabyBaTu J0-
JTATKOBHI eJeKTPUIHHI 3apAf i IepeTBOPIOBATHCA B IIOBUTUBHI a60
HeTaTHBHI 10HH.

&

4. Atomu #i MoJekyJau mepeOyBaoTh y Oe3yMUHHOMY XaOTHY-
HOMY pYyci.

5. Haii6ispIn ACKpaBUM €KCIEPUMEHTAJbHUM IIiATBEPAKEHHAM
MOJIEKYAAPHO-KiHETUIHOT Teopii mpo Ge3mafHuil XaOTUIHUHN PYX aTO-
MiB i Mosiekys € OpoyHiBcbRuit pyx. Ile TemmoBuii pyx ApiGHUX Mi-
KPOCKOIIIYHUX YaCTUHOK, BABUCJIUX y pimuHi abo rasi.

6. Cusm B3a€MOJil MOJIEKYJ 3aJeskaTh BiJ BificTaHi Mim HUMH.
Armo BifcTaHi Mim MOJEKyJaMH JOCUTH BEJHEi, TO ¥ TX B3a€MOIiAX
[IepeBaKaloTh CUJIN MiEMOJeKyJIApHOro nporaryBaHHA. Ha manux
BifICTAHAX ME€PeBAKANYAMY € CHJIH BiIITOBXyBaHHA.



Unit 7
THE WAYS OF STORING GASES

On the industrial scale, there are three favorite ways of stor-
ing gases. First, they are stored in gas meters over water, or un-
der a sliding piston or diaphragm.

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

Thirdly, some gases can be made into liquids by compressing
them, and these are sold in strong glass siphons or iron cylinders.
When the valve at the top of the siphon is opened, the liquid evap-
orates and the gas rushes out. One gas, acetylene, explodes when
it is strongly compressed, so it is dissolved under moderate pres-
sure in a liquid called acetone, just as carbon dioxide is dissolved
under pressure in water to make soda-water. When the cylinder
of acetylene dissolved in acetone is opened, the acetylene comes
bubbling out like the carbon dioxide from soda-water. To prevent
the acetone from being spilt, it is soaked up in porous material.

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

The great chemical works usually make their gases and use
them on the spot. Oxygen is sold to engineers for welding with
the oxy-acetylene blowpipe, and to doctors for sustaining pneu-
monia patients. Nitrogen, which does not burn, is sold for fill-
ing electric lamps and some other purposes. Hydrogen is sold
for filling balloons and for various chemical purposes. Chlorine —
the green poison-gas — is sold for bleaching and for making
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various chemicals. Carbon dioxide is sold in cylinders for mak-
ing fizzy drinks and soda-water, which are simply still drinks or
water into which this gas has been forced under pressure. Ethyl-
ene and ethyl chloride are used as anesthetics. Acetylene is used
for lighting. Liquefied ammonia (not the solution in water you
buy at the chemist’s) is used for refrigerators, and so is lique-
fied Sulphur dioxide. Argon—obtained from air—is sold for fill-
ing electric light bulbs, and neon, a gas of which the air contains
only one part in 55,000, is extracted from it and is used to fill
those brilliant neon tubes which make the modern street so gay
at night. So there are at least thirteen familiar gases you can
buy, packed in cylinders or ‘syphons’. One more gas is familiar
to us all, the coal-gas, which is supplied to houses. This is a mix-
ture of half-a-dozen gases. It is mostly hydrogen and methane —
the gas which causes explosions in coal mines — but it also con-
tains the poisonous carbon monoxide and small amounts of several
other gases.

Discuss the following

1. What are the three favorite ways of storing gases?
2. Why is selling gas a big industry now?

3. How is oxygen sold for?

4. What is the use of other gases?

Understanding the main points

Translate into English the following questions and answer
them:

1. ki e Tpu Halikpamux crmoco6u 36epiraHHA Tras3iB?
2. Crinpkn pisHOBHIIB TrasiB MOEKHA KyNUTH?

3. fx sactocoByloTH pi3Hi rasu?

4. Y mo Hafiuacrinie ymakoBaHi rasw [ MPOJAMY ?
5. ByriapHuil ra3 — 1me cymim KiibKox rasiB?
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Vocabulary focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the next:

Gas meter gases are stored in gas meters over water;

Piston a disc or short cylinder fitting closely within a tube
in which it moves up and down against a liquid or gas,
used in an internal combustion engine to derive motion,
or in a pump to impart motion

To store gases are stored in cylinders

To compress

some gases can be made into liquids by compressing them

To evaporate

the liquid evaporates and the gas rushes out

Industry the selling of gas is now a big industry

Spot a small round or roundish mark, differing in color or
texture from the surface around it

Balloon hydrogen is sold for filling balloons and for various
chemical purposes

Chlorine the green poison-gas

Bleach cause (a material such as cloth, paper, or hair) to be-
come white or much lighter by a chemical process or
by exposure to sunlight

Fizzy (of a drink) containing bubbles of gas

Explosion a violent shattering or blowing apart of something, as

is caused by a bomb

Vocabulary focus I1I

Translate into English the following words and their explana-
tions. Use them in the situations from of your own:

Po3uun — opHopigHa (isumko-ximiuyHa cucTeMa, B AKifl omHa pe-
YOBHHA PiBHOMIpPHO poO3IOjijeHa B iHIIifi.

Bomenp — peadsizyeTbca Ijd HAIIOBHEHHS INOBITPAHHUX KYyJb Ta
pisHEX XiMiYHUX MHifeil.

Xa0p — sexenuil oTpyitHuii Tas.
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JBookMC BYIJeNi0 — peati3yeThCsA B IUJAIHApPAX AJAA BUTOTOB-
JIeHHA Ta30BaHUX HAIIOIB Ta Ia30BaHOI BOMM.

MoJekryaa — 1e HafiMeHIIa YACTUHKA PEYOBUHU, AKA BU3HAUYAE
i BracTHUBOCTI i 3JaTHA 0O CAMOCTIIHOTO iCHyBaHHA.

3pijkeHnii aMiak — BUKOPUCTOBYETHCA A XOJOIUIHHUKIB.

Metan — ras, akuil BURJINKAaEe BUOYXH B BYTLIbHUX MIAXTaX, aJae
TaKOK MiCTUTb OTPYHHUIT OKUC BYTJIEII0 Ta HEBEJIURY RiTbRICTH Rilb-
KOX iHIWX rasis.

Exercise 1

Complete the following sentences with the new words from
the text:

liquids industry high balloons
scale chloride packed supplied
spot water lamps bubbling
1. On the industrial ... , there are three favorite ways of stor-
ing gases.

2. Secondly, gases are stored in cylinders under pressures
as ... as 1,800 lbs. per square inch.

3. Thirdly, some gases can be made into ... by compressing
them, and these are sold in strong glass siphons or iron cylinders.

4. When the cylinder of acetylene dissolved in acetone is
opened, the acetylene comes ... out like the carbon dioxide from
soda-water.

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

6. The great chemical works usually make their gases and
use them on the ....

7. Nitrogen, which does not burn, is sold for filling electric
.. and some other purposes.

8. Hydrogen is sold for filling ... and for various chemical
purposes.

9. Carbon dioxide is sold in cylinders for making fizzy drinks
and soda-water, which are simply still drinks or ... into which
this gas has been forced under pressure.

10. Ethylene and ethyl ... are used as anesthetics.
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11. So there are at least thirteen familiar gases you can buy,
.. in cylinders or ‘siphons’.

12. One more gas is familiar to us all, the coal-gas, which
is ... to houses.

Exercise 2

Choose the best alternative from the options (a, b, ¢ or d) to
complete each sentence:

1. Thirdly, some gases can be made into liquids ... compressing
them, and these are sold in strong glass siphons or iron cylinders.
a) with; b) by; c) of; d) as

2. On the industrial scale, there are three favorite ways ...

storing gases.
a) of; b) to; c) like; d) to make

3. One more gas is familiar to us all, the coal-gas, which
is supplied ... houses.
a) as; b) with; c) for; d) to

4. The great chemical works usually ... their gases and use
them on the spot.
a) show; b) do; c) help; d) make

5. When the cylinder of acetylene dissolved in acetone is opened,
the acetylene comes bubbling ... like the carbon dioxide from soda-
water.

a) off; b) for; ¢) out; d) of

6. The selling of gas ... now a big industry, and at least eigh-
teen different kinds can be bought.
a) is; b) was; c) will be; d) were

7. Ethylene and ethyl chloride are used... anesthetics.
a) to; b) for; c) as; d) like

1 2 3 4 5 6 7

90



Exercise 3

Find 8 equivalents from column A in column B:

A B
a) pump 1) kaamax
b) pressure 2) mpocrip
¢) liquid 3) Hacoc
d) spot 4) pinuna
e) space 5) micie
f) amount 6) THCK
g) valve 7) rarysb
h) industry 8) kiabkicTh
1 2 3 4 5 6 7 8

Exercise 4

Check on your knowledge of the text «The Ways of Storing
Gases» by translating the following sentences:

1. Y npomucaoBoMy MacmTabi € TPU TOJOBHUX croco6u 36epi-
raHHA TasiB.

2. Ilo-TpeTe, nmedAri rasu MOKyTh OyTH nepeTBopem B pimuHu
IIJIIAXOM CTHCHEHHA iX, i BOHM NPOJAIOTHCA Yy MII[HUX CKJIAHUX CH-
¢oHax ab0 3aMiBHUX NMUJIIHIPAX.

3. Konu kmaman Bropi cudoHa BimKpuBaeThCA, PiHa BUTAPO-
BY€ThCA i a3 BUXOAUTH.

4. Ko nmiingp aneTuieny, AKUil pO3YAHAETHCA B alleTOHI, Bij-
KpUBAaEThCSA, alleTHJIeH BURUIAETHCH, AR BYTJEKUCIUN Tas i3 raso-
BaHOI BOJIH.

5. ABor, axuil He TOPUTH, IPOJAETHCA JIJIA HATIOBHEHHSA €JEKTPUY-
HUX JaMI Ta JeAKUX IHIMHX ITIeH.
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Unit 8
PERIODIC LAW

Periodic law is a statement of a periodic recurrence of chem-
ical and physical properties of the elements when the elements
are arranged in order of increasing atomic number. The atomic
number is the number of positive charges, or protons, contained
in the atomic nucleus or equivalently, the number of negative
charges, or electrons, outside the nucleus in a neutral atom. Such
an arrangement in the form of a table in which the groupings of
elements having similar properties are easily identified is called
the periodic system or the periodic table.

The periodic law can be explained on the basis of the elec-
tronic structure of the atom, which is believed to be the main
factor underlying the chemical properties and many of the phys-
ical properties of the elements. In turn, the electronic structures
of atoms have been successfully accounted for by the quantum
theory. D. I. Mendeleyev was the first to state the periodic law
close to its present form. He proposed in 1869 that the proper-
ties of elements are periodic functions of the atomic weight and
grouped the elements accordingly in a periodic system. Before
the work of Mendeleyev, however, a number of chemists had no-
ticed certain relationships between the properties of elements and
their atomic weight.

In 1829 J. W. Dobereiner stated that there existed some three-
element groups, or triads, in which the atomic weight of the mid-
dle element was the average of the other two and the properties
of this element lay between those of the other two. For example,
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calcium, strontium and barium form a triad; lithium, sodium, and
potassium, another. The English chemist J. A. Newlands found
(1863—1865) that if the elements are listed according to atomic
weight starting with the second, the 8% element following any
given element has similar chemical properties, and so does the 16th,
This became known as the law of octaves. About the same time,
A. E.de Chancourtois arranged the elements according to increas-
ing atomic weight in the form of a vertical helix with eight ele-
ments in a turn, so that elements having similar properties fell
along vertical lines. Mendeleyev’s system came a few years later.
Working independently and not aware of Mendeleyev’s work, Lo-
thar Meyer arrived at a similar system, publishing his results
about a year after Mendeleyev’s. When Mendeleyev devised his
periodic table a number of positions could not be fitted by any of
the then known elements. Mendeleyev suggested that these empty
spaces represented undiscovered elements and by means of his
system accurately predicted their general properties and atomic
weights. In spite of its great success, his system had some dis-
crepancies. Arranged strictly according to atomic weight, not all
elements fell into their proper groups. Better arrangement could
be made if the positions of certain neighboring couples were in-
terchanged. For example, to suit the chemical order of the ta-
ble, the inert gas argon should come before the chemically ac-
tive metal potassium.

H. G. Moseley on the X-ray spectra of elements led to the pres-
ent form of the periodic law. He found that the wavelength of
the X-radiation of elements decreased with increasing atomic
weight. However, the relationship was not a strict one. He as-
signed a new set of numbers, called atomic numbers, to the el-
ements he had studied, so that there was a relation between
the wavelength and the atomic number. It was found that al-
though the atomic number of an element is roughly half its atomic
weight, the atomic weight does not always increase with increas-
ing atomic number. The discrepancies occur just for those ele-
ments where Mendeleyev’s law failed. Based on atomic number,
the periodic law now has no exceptions. Although all the miss-
ing elements in the periodic table have been found (with the aid
of the periodic table itself), the table retains its usefulness to
the chemist as a reliable check for disputed or uncertain data
concerning some of the known elements.
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Discuss the following

1. What is a periodic law?

2. What is the atomic number of an element?

3. Who was the author of the periodic law?
Understanding the main points

Translate into English the following questions and answer them:

1. B aroMy pori 6yB 3aIIpollOHOBaHUIl IepiofUIHUI 3aKOH?

2. fxi BueHi 3po6uau CBiif BHECOK Y CTBOPEHHA IIE€PiOAUIHOTrO
3aKOHY?

3. fIx sByunuTH nepioguuHUI 3aKOH?

Vocabulary Focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the text:

Chemistry the scientific study of the structure of substances and
what happens of them in different conditions or mixed
with other

Chemist person, who is a specialist in chemistry

Atom the smallest part into which an element can be divided

Atomic energy | the energy that is produced when an atom or atom
or atoms are split

Element substance which has not so far been split up into a
simpler from by ordinary chemical methods

Electron particle of matter smaller than an atom, having a neg-
ative electric charge

Neutron particle carrying no electric charge, of about the some
mass as a proton, and forming part of the nucleus
of an atom

Proton positively charged particle forming part of the an
atomic nucleus electron
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Law rule made by authority for the proper regulation of
the a community or society or for correct conduct

in life

X-ray a beam of radiation that can go through solid ob-
jects and is used for photographing the inside of the
body

Charger a piece equipment used to put electricity into a battery

Recurrence formal an occasion when something that has happened

before, happens again

Structure way in which something is put together organized

Vocabulary Focus II

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

3akoH (B ximMiuHOMYy po3yMiHHI) — icTOTHHIl, cTaJuil 3B’A30K
Mis& aToMaMHu.

Ilepioguannii 3akK0H — BJIACTUBOCTI XiMIYHUX €JEMEHTIB Ta CITO-
JYK, 0 BOHU YTBOPIOIOTH, Iepe0yBalOTh B TIEPiOIUYHI 3aJ€HKHOCTI
BiJ 3apAny IX aToMiB.

ATom — ejekTpoHeiiTpaJbHA HafiMeHIIa XiMiYHO HEIOJiJbHA
YaCTHHKA PEYOBUHU, IO CKJIAJAETHCA 3 MOBUTUBHO 3aPAHKEHOTO
Anpa i eJeKTPOHIB.

EnexTpoHn — eseMeHTApHI YaCTUHKM 3 €JIEKTPOHHUM 3aPAJ0M
— 1, ta macoto mpubaustao B 2000 pasiB MeHINOI0 3a Macy TPOTOHA
4y HeHWTpoHA.

IIporoHu — cy6aTOMHI 9acTUHKH, IO BXOAATH N0 CKJIANY AApa
aToMa, 3 eJIeKTPUIHUM 3apAaoM - 1 Ta Macolo, Mo JOpiBHIOE 1 aTOM-
Hiifl OmWHMHITI.

HeiiTpoan — cy6aTOMHi YaCTHHKM, IO BXOIATH OO0 CRJIATY
anpa atoma. He MaoTh esexTpoHHOTO 3apany. Maca HeHTpoOHIB =
1 a.o0. M.

AToMHa ouHUIA MacH (a. 0. M.) — OJMHUIIA BUMiPIOBAaHHA Macu
HaJyerknx dacTuHok. IlopiBHIoe Maci aTomy kap6ony (C).

XimiuHMil eJeMeHT — pi3HOBU/, aTOMIB 3 OJHAKOBUM 3apAMOM.

Ximik — smronuHa, IO 3afMAEThCA XIMIYHUMM JOCIiIMeHHAMH,
crerjagict B o6JacTi Ximii.
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Ximiga — nHayka mpo ckJaaj, 6yoOBY, BJIACTUBOCTI Ta IE€PETBO-
PEHHs PEeYOBHH.
BractusicTh — 03HaKa, XapakTepHa, IJA KOT0-/90T0-HEGYb.

Exercise 1. «Do you know that?..»
Task A. Translate the following into English:

I. Ieropuuni mepeaymMoBH BiIKEPUTTA (PYHAAMEHTAJHHOTO 3a-
KOHY XiMii

Y 1869 poui (18 awroro) /. I. MenneneeB BifkpuB 3aK0OH Iie-
piommuHocTi BractuBocTedl xiMmiuHux exemeHtiB. Ile 6ymo BumaTHE
BiIKPUTTA, 3 AKUM TIOB’fA3aHI HE TIMbKU TOAAJbIN MOCATHEHHSA Xi-
MiuHOi Hayku, aje i rapdadi cylepedKkd BiIHOCHO IIPiOPUTETY.

Ha mepmomy erami (BiH TpuBaB mpu6ausrHo 100 poriB) 6yam
BifikpuTi Ipynu eseMeHTiB (Bchoro 6yso Bimomo 63 ejemMeHTH), BU-
BYeHi ixHi (isudHi Ta XiMidHI BJIACTUBOCTI, JaHO yTOYHEHHA IIOHATTA
«eJIeMEeHT»; BUPOGJIeHI TIOHATTA XiMiYHOT ATOMICTHKM — aTOMHA Bara
(Temep — aToMHA Maca) Ta ATOMHICTH (BaJEHTHICTD).

I1. llepmi cnpo6u cueremaTusanii ereMeHTiB

1. ledepeiinep (1829 p.) srpynyBaB JeAri eJeMeHTH y Tpiaju.
AToMHa Maca CepeHBOTO WieHa TPiafd JOCUTH TOYHO JTOPiBHIOE ce-
penHBOMY i3 aTOMHUX Mac KpafiHix dJjeHiB.

2. ®pannysernii xivik ge Illankyprya (1862 p.) sanpomnonyBas
IIPOCTOPOBY KJacu(ikalliio eJeMeHTIB 3a BeJWINHOI0 IXHLOI aTOM-
HOI Baru.

3. Hetoaenge (1863—1865 pp.) BUABHUB YepryBaHHA BJIACTHBO-
cTeil eJleMeHTIB Uepes KOHi 7 eJleMeHTIB i Ha3BaB Iie «(3aKOHOM OKTaB).

4. Opainr (1857 p.) posTaimryBaB eJeMeHTH y TOPAAKY 3poc-
TaHHA aTOMHOI Baru Ta BUALINB PARM XiMiYHO MOMIGHUX eJeMEHTIB.

5. Himenpkrwuit Buennit JI. Meiiep y 1864 p. 3po6uB cmpoby 3i-
CTaBUTHU PisHI IpyNH eJeMeHTiB, JOTPUMYIOUUCH OCHOBHOT'O IIPUH-
LUy aTOMHOCTI.

Task B. Translate the following into Ukrainian:

Dmitri Ivanovich Mendeleev, or Mendeleyev (1834—1907),
gives his name to the element of atomic number 101, mendelevium.
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Mendeleyev was born in Siberia and educated at St Petersburg,
where he studied chemistry. He inaugurated a system of classifi-
cation of chemical elements, and element 101 was produced and
named after him in 1955.

Exercise 2

Task A. Study the words. Translate them into Ukrainian:

An experiment |is a procedure carried out to support, refute, or val-
idate a hypothesis. Experiments provide insight into
cause-and-effect by demonstrating what outcome oc-
curs when a particular factor is manipulated

Distillation is the process of separating the components or sub-
stances from a liquid mixture by selective evapora-
tion and condensation

Melting is a physical process that results in the phase transi-
tion of a substance from a solid to a liquid

Extraetion is the process by which a solute is transferred from
one phase to a new phase

Mixture is a material made up of two or more different sub-
stances which are mixed but are not combined chem-
ically

Eutectic is a word which is used in reference to a mixture

which contains two or more components in propor-
tions which allow them to solidify at the same tempe-

rature
Homogenei- are concepts often used in the sciences and statistics
ty and hete- relating to the uniformity in a substance or organism.
rogeneity A material or image that is homogeneous is uniform

in composition or character (i. e. color, shape, size,
weight, height, distribution, texture, language, income,
disease, temperature, radioactivity, architectural de-
sign, etc.) one that is heterogeneous is distinctly no
uniform in one of these qualities
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Task B. Use the words given above in your own sentences.
Task C. Translate the following:

1. fIki ekcllepuMeHTH NOMOMOMKYTH Bi[PISHUTH YUCTY PEUOBUHY
BiJl pO3YUHY?

2. IcHy0TH TP MUPOKO BUKOPUCTOBYBAHUX Ja00PATOPHAX METO-
IUKN IJA IOy PO3UUHIB: IeperoHku, pakijifiie 3aMOpOEKyBaHHA
ab0 ITaBIeHHA, & TAKOHE EKCTPaRI[iA.

3. Ilpu meperoHi mesAri cymimn migxXogATh IO CRJIALy, MO Ha-
3MBAETbCA A30TPOIHUM, TIPU AKOMY He BifI0YBAETHCA IIOAAJIBIIOTO
pO3IineHHS.

4. [eaxi cywmimii npu ¢ppakmiiitHOMy 3aMOPOKEHHI J0CATAIOTH KOM-
MO3UIil, 0 HA3WBAETHCA €BTEKTHROI0, IIC/IA YOTO KOMIIOBHIIA He
3MIHIOETBCA.

5. TBepauit MaTepiat, IO PO3MINAETHCA B €BTEKTHUHIll TOUI,
JeTKO ileHTU(ikyBaTH AR TeTeporeHHUil, KOJIU OAMH MeTOH, Bifji-
JeHHA He BIAETbCA, XiMIK IIepeTBOPIOEThCA Ha iHIINA.

Exercise 3

Complete the following sentences with the mew words from
the text:

chemist  atom electron element
changes  X-radiation recurrence structure

1. Periodic low is a statement of a periodic ... of chemical and
physical of the elements.

2. The atomic number is the number is the number of posi-
tive ... or protons.

3. The Periodic law can be explained on the basis of the elec-
tronic ... of the atom.

4. The wavelength of the ... of elements decreased with in-
creasing atomic weight.

5. Person, who is specialist in chemistry is ... .

6. ... is particle of matter smaller than an atom.

7. The smallest part into which an element can be divided.
It is ....
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8. Substance, which has not so for been split up into a sim-
pler from by ordinary chemical methods, says ... .
Exercise 4

Complete the sentences as in the text:

1. / close to / the periodic law / D. I. Mendeleyev / to state
/ its present form / was the first /.

2. / neighboring couples / could be made / Better arrange-
ment / were interchanged / if the positions of certain /.

3. / his system / In spite of / had some discrepancies / its
great success /.

4. / has no exceptions / atomic number / the periodic law /
Based on / now /.

5. / devised his periodic table / known elements / Mendeleyev
/ a number of positions / could not be fitted / by any of the /
When / then /.

Exercise 5

Match the parts of the text and their subheadings. There are
three choices you do mot need to use:

Filling the Periodic Table

. The Periodic System of Elements
Periodicity in Properties

. Pamphlet

Two Brilliant Strokes

Trends in Periodic Table

. Meeting of Chemists in Karlshruhe
. D. I. Mendeleyev

I. In Order of Atomic Weights

J. According to the Chemical Behavior

oEEDom>

=
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1. ..

It became evident a long ago that certain elements may be
grouped together by reason of their similarity. Among such groups
are the «halogens» fluorine, chlorine, bromine, iodine; and the «al-
kali metals» lithium, sodium, potassium, rubidium, cesium.

2. ..

Not until the year 1860 was there general agreement on the
atomic weights. But in that year there was a memorable meeting
of chemists in Karlshruhe, which served clarify the question of
the atomic weights. And soon thereafter several attempts were made
to systematize chemical properties on the basis of atomic weights.

Both John A. Newlands and Julius Lothar Meyer noted that
when the elements are arranged in increasing order of atomic
weights, there is sort of repeating pattern or periodicity in properties.
It was D. I. Mendeleyev (1834—1907), professor at the University
of St. Petersburg, who developed this concept of periodicity into one
of the most powerful sestematising principles of all material science.

4. ..

D. I. Mendeleyev observed that when the elements were ar-
ranged in order of atomic weights, they could be fitted into a
roughly rectangular array, with this element with similar chem-
istry falling into the same column. This was his famous Periodic
Table. He first distributed it to his chemist friends in 1869 in a
pamphlet «An Attemped System of the Elements, Based on their
Atomic Weights and Chamical Analoges».

5. ...

D. I. Mendeleyev, in building his Periodic Table, made two
brilliant strokes:

a) the first was to place elements according to their chemical
behavior, even if this necessitated changing their accepted atomic
weights. In most instances, when the atomic weights were rein-
vestigated, D. I. Mendeleyev was found to be right.

b) the second was to leave blank places in the Periodic Table,
where the chemical properties of known elements seemed to require
it, and to predict that elements would be found to fill the gaps.

6. ...

The use of the Periodic Table thus enormously increases the ef-
fectiveness of mental effort, and it is very important to get in the
habit of using it. At this early stage in his study of chemistry,
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the student will have little acquaintance with the wealth of prop-
erties — oxidation states, solubility, acid strength, atomic sizes,
ionization potentials, boiling points ets. — which are successfully
correlated with the aids of Periodic Table.

7.

To return to the problem of undiscovered elements: as the years
have passed, the gaps in Mendeleyev’s original table have been
filled; the latest fourteen were unstable, radioactive elements, not
occurring in nature but synthesized by nuclear techniques. Now
there are no gaps. So no more elements can be added, except
at the end of the table.

Exercise 6

Conmnect the symbols of the chemical elements from column A
with their terms from column B:

A B
1) Cu a) Bromine
2) 1 b) Palladium
3) Ba ¢) Rubidium
4) Zn d) Copper
5) Hf e) Barium
6) Pd f) Todine
7) Te g) Cesium
8) Br h) Mercury
9) Rb i) Arsenic
10) As j) Hafnium
11) Cs k) Tellurium
12) Hg 1) Zine
1 2 3 4 5 6 7 8 9 10 | 11 | 12
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Exercise 7
Task A. Study the words:

quantum  periodic system  atomic number
triads X-ray spectra electronic structure

Task B. Translate the fallowing sentences. Some words are
massing. Choose the most appropriate answer for each gap:

1. Crponuiit, rasbiit, Gapiii; aitiit, HaTpill, KA — i rpynu
€JIeMEHTIB YTBOPOWOTE ... .

2. Yucno nosuTUBHUX 3apAfAiB a60 MPOTOHIB, MO MicTATbCA
B aTOMHOMY f7pi, Ha3WBAWOTh ... .

3. EjlekTpOHHI CTPpYRTypH aTOMiB MaJju 3MicT B ... Teopii.

4. Po6ota Buenoro I'. Mocii 10 ... e1eMeHTiB IpuBeJa 0 BCTa-
HOBJIEHHA TelepinrHboi (YOPMU MepioJUIHOI0 BaKOHY.

5. Ilepioguunuit 3aK0H MOKHA IMOACHUTH HA OCHOBIi ... ATOMY.

6. Posmimenns, B Bur/aai tabauiyi, B KOTpiil Jerko imeHTudi-
KyBaTH TPyIH eJeMeHTIB, IO MalOTh CHiIbHI BJACTHBOCTi, Ha3WBAa-
€ThCA ... .

Exercise 8

Match 7 chemical terms with their definitions:

1) Sodium | a) molecule that has gained or lost one or more electrons

2) Unique | b) a substance capable of spreading throughout the space
available to it, filling it evenly. Such substances are also
called gaseous substances

3) Metal ¢) a soft, silver — white chemical element that is found in salt

4) Ion d) ionic compounds composed of anions and cations

5) Atom e) being the only existing one of its type or more gener-
ally, unusual or special

6) Salts f) chemical element that is a good conductor of both elec-
tricity and heat and forms cations and ionic bonds with
non-metals
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7) Gas

g) a chemical element in its smallest form, and is made up
of neutrons and protons within the nucleus and elec-
trons circling the nucleus

Exercise 9

Find 10 equivalents from column A in column B:

A B

1) IloBTOpeHHs

a) to identify

2) OroTosHOBATH

b) to devise

3) OxraBa

c) low

4) Bunaxomutu

d) discrepancy

5) Ilepenpiraru e) octave
6) BigmosigmicTh f) reliable
7) Bunarox g) charges

8) Hagituuii h) recurrence

9) 3apan i) to predict
10) 3akou j) exception
1 2 3 4 5 6 7 8 9 10

Exercise 10

Check on your knowledge of the text «Periodic Law» by trans-
lating the following sentences:

1. II. I. MenmeneeB OyB TanO0KO TEpeKOHAHUN B iCHYBaHHI
MPUPOTHOTO B3AEMO3B’A3KY Mi# yciMa XiMiYHUMM eJeMeHTaMH.
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3a OCHOBY cucTeMarusallii XiMidyHuUX ejgeMeHTiB MeHzesaeeB o6paB
BiTHOCHY aTOMHY Macy.

2. PosTamoByloun cCUMBOJIM BCiX BiTOMUX XiMi9HHUX €JEMEHTIB
B PAJ 3TiTHO 3 IOPAJKOM 3POCTaHHSA IXHBOI BIIHOCHOI aTOMHOI MacH,
II. 1. MengeneeB MOMIiTHUB, IO €JeMEHTH 3 MOAIOHUME BJIACTHBOCTAMU
He 3’ABIAITHCA 6e3110CePeIHbO OJIMH 3a OJHNUM, a MEePiOUIHO TIOBTO-
poototbes. Ii 3aKOHOMIPHOCTI ITPOCTERYIOTHCA 10 BCHOMY PALY ee-
MEHTIB, PO3TAIIOBAHUX y MOPAAKY 306iIbIIEHHA IXHiX aTOMHHUX Mac.

3. [I. I. MenneneeB BUABUB, IO 3aJEMHICTh BIACTHBOCTEH eJie-
MEHTIB Ta IXHiX CIIOJYK Bim aToMHOI Macu € mepioguanon. ¥ 1869
poui BiH copmyaoBaB Ilepiogumanuil 3ak0H: BIACTHBOCTI XiMiYHUX
€JIeMEHTIB, & TAKO;K YTBOPEHUX HUMH IIPOCTUX i CKJIAJHUX Pedo-
BUH Ilepe6yBaOTh y IepiofndHill 3aJesRHOCTI BijJ BiIHOCHHX aTOM-
HUX Mac eJeMeHTiB.

4. 3B’A3Ky 3 BiIKpUTTAM CRJIagHOI OyZOBH aToMmMa GyJ0 3Mi-
HeHO i (opmyJsoBanHa [lepioguuHOro 3aKOHY: BJIACTUBOCTI XiMiu-
HUX €JEeMEHTIB, & TaKOoi yTBOPEHUX HUMH PEYOBHH Iepe6yBaioTh
y NepioguuHiil 3aJeHOCTI Bifi 3apAfiB IXHIX aTOMHUX dAnep.

5. Cnupawouuch Ha nepioguanuii 3akoH, II. I. MennesneeB mo6y-
IyBaB KJaacu@iraliiio XiMiYHIX eJeMeHTiB, AKy HasuBaoTh llepiognd-
HOW0 CHCTeMOI0. 3a3BWuaii i mOJaTh y BUTIAML TAOJIMII.

6. 3acayra II. I. MeHgeneeBa moadarae B TOMY, IO BiH He JIMIIe
BHUABUB I1ePIOJUYHICTh BJIACTUBOCTel eJeMeHTIB, aJe I I[ITKOM yCBi-
JOMUB iCHyBaHHA IlepiofWYHOI 3aKOHOMIPHOCTI y BHUABJEHHI (pyH-
JaMeHTAJbHUX BJIACTHBOCTEl eJeMeHTiB. BHocAdn smiHm y Bimomy
TOi MOCJTiIOBHICTh PO3MillleHHA eJeMEHTIB Ta 3aJUIIalodd He3aiiHda-
tumu Mictig y tabauti, [I. I. MenpgeseeB mepem6adaB icHyBaHHA I
He BiKPUTHUX eJeMeHTIB.



Unit 9
SODIUM CHLORIDE (NacCl)

Sodium chloride is NaCl, common salt. It is readily soluble
in water and insoluble or only slightly soluble in most other liq-
uids. It forms small, transparent, colorless to white cubic crys-
tals. It is odor- less but has a characteristic taste. It is an ionic
compound, being made up of equal numbers of positively charged
sodium, and negatively charged chloride ions. When it is melted
or dissolved in water the ions can move about freely, so that
dissolved, or molten sodium chloride is a conductor of electric-
ity; it can be decomposed into sodium and chlorine by passing an
electrical current through it.

Salt is important in many ways. It is an essential part of
the diet of both men and animals, and is a part of most animal
fluids, such as blood, sweat, and tears. It aids digestion by pro-
viding chlorine for hydrochloric acid, a small hut essential part of
human digestive flu id. Persons with hypertensive heart disease
often must restrict the amount of salt in their diet. Salt is widely
used as a seasoning for foods, and is used in curing meats and
preserving fish and other foods. As a chemical it is used in making
glass, pottery, textile dyes and soap. It is used in large amounts
to melt ice and snow on streets and highways. The major use of
salt is as a raw material for the production of chlorine, sodium
metal, and sodium hydroxide Nearly all chemical compounds that
contain either sodium or chlorine are ultimately derived from salt.

Salt is widely and abundantly distributed in nature. It makes
up nearly 80 % of the dissolved material in sea water, and is the

105



greater part of dissolved matter in the Dead Sea, the Great Salt
Lake, and in salt wells in various parts of the world. It is also
widely distributed in solid form. Rock, or mineral salt is usually
less pure; it is found in large deposits in the United States, no-
tably in New York, Michigan, Ohio, Kansas, Texas, and Loui-
siana, and also in Great Britain, France, West Germany, China,
and India. Salt is mined from deposits or is obtained as a brine
by introducing water into the deposits to dissolve the salt and
then pumping the solution to the surface. Salt is also obtained by
evaporation of sea water, usually in shallow basins warmed by
sunlight; salt so obtained was formerly called bay salt, and is now
often called solar salt. Most salt for table use is obtained from
sea water; it is usually not pure sodium chloride; small amounts
of other substances being added to it to prevent lumping. Man-
ufacture and use of salt is one of the oldest chemical industries.
Salt has been used as money. A high tax on salt was a contrib-
uting cause of the French Revolution.

Discuss the following

1. Why is salt important for the body?

2. Name the chemical formula for «salt».

3. For what purposes do you use salt?

4. Prove that the extraction of salt is expensive.

Understanding the main points

Translate into English the following questions and answer
them:

1. Illo Take citp?

2. fIx moBro JOACTBO BUKOPUCTOBYE Ciflb ¥ CBOIX TOTpe6ax?
3. PoskamiTs mpo BUROpPUCTAHHA COJi B icTOpIl.

4. ki pomoBuiia cosi Bu 3HAETE?
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Vocabulary focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the next:

Tearing

is the secretion of tears, which often serves to clean
and lubricate the eyes in response to an irritation of
the eyes

Digestion

is the breakdown of large insoluble food molecules into
small water-soluble food molecules so that they can be
absorbed into the watery blood plasma

Brine

is a high-concentration solution of salt (usually sodium
chloride) in water

Table salt

or common salt is a mineral composed primarily of so-
dium chloride (NaCl), a chemical compound belonging
to the larger class of salts; salt in its natural form as
a crystalline mineral is known as rock salt or halite

Piston

the main element of a piston internal combustion engine

Solution

in chemistry, is a special type of homogeneous mix-
ture composed of two or more substances. The term
aqueous solution is when one of the solvents is water

Heat capacity

is a measurable physical quantity equal to the ratio
of the heat added to (or removed from) an object to
the resulting temperature change

Vocabulary focus II

Translate into English the following words and their explana-
tions. Use them in the situations from of your own:

Xaopup varpilo — NaCl, sBuuaiina cine. Bin serxko posunnnmit
y Bofii i Hepo3uMHHU# 60 MaJ0 POBUYUHHMIA Y GLIBITOCTI iHITUX PiWH.

Cinp — 6araTto B YoMy BaKJMBA YACTHHA PAIiOHY AK JIOJel,
Tak i TBapuH, i € YaCTHHOI OLJIBIIOCTI TBAPUHHUX PiAuH.

Run’sarinaa — mpoiiec T0BeIeHHA BOIY 10 KUMTHHA (OTPUMAHHA

OKpo1y).

Posuun — ogHopimHa (piswro-ximiuHa cucrTema, B AKifl ogHA pe-
YOBUHA PiBHOMIPHO pO3MOJileHa B iHMIiMl.
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MoJekyaa — s3gaTHa [0 CaMOCTifHOTO iCHyBaHHSA, €JeKTPOHHO
HeliTpaJbHa YaCTUHKA PEYOBUHHU, IO Mae€ i OCHOBHI XiMiuHi BJaac-
THUBOCTi, AKi BU3HAYAIOThCA ii CKIAJOM Ta GyMOBOIO.

XaopugHuii ioH — 11e aHioH (HeraTuBHO 3apAmkenuit ion) Cl—.
Bin yTBOpIOETHCA, KO €JeMEHT XJIOpP (TaJOTeH) OTPUMYE €JeKTPOH
ab0 KOJM Taka CIIOJNYKA, AK XJOPHUM BOJHIO, PO3UUHAETHCA Y BOJII
a60 B iHIIUX MOJAPHUX PO3YMHHHUKAX.'

Exercise 1. «The Naming of Salts»

Task A. Study the words and translate them:

Acid a compound whose water solution produces hydro-
gen ions as the only positive ions in the solution

Ion an atom or a radical which carries an electrical
charge

Compound a substance composed of two or more elements
united chemically in define proportion by weight

Crystal a solid in which atoms or molecules are arranged
in a definite pattern

Lattice a structure made of long flat narrow pieces of
smth. That are arranged so that they cross each
other and the spaces between them are shaped
like diamonds

Crystalline very clear or transparent, like crystal

Three-dimensional

having or seeming to have length, depth, and
height

Sodium

a silver-white metal that is a simple substance and
only exists naturally in combination with other
substances

Task B. Use the words given above in your own sentences.

Task C. Translate the following:

1. Ca0BO «Cifby € 3araJbHUM XiMiTHUM TEPMiHOM Ha MO3HAYEHHSA
iOHHUX CIIOJYK, YTBOPEHUX IIPU Peakrlii KHCIOTH 3 OCHOBOI.
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2. Xuopup, HaTpilo yTBOpioe 6e306apBHI KyGidHI KPHUCTAJH, IO
CRJIAJAIOThCA 3 BeJaukoi kinbkocTi ogmuunp ¢opmyaun NaCl i yTBo-
POIOTH TPUBUMIPHI KPHUCTATIYHI I'DATKHU, B AKUX KOMEH 10H HATpilo
OTOYeHMIl IicTbMa iOHAMU XJOPULY, & KOEEH i0H XJOpHULY OTOoYe-
HUil micTbMa ioHaMU HaTpilo.

3. Xuopup HaTpilo BycTpiuaeThca y IPUPOTHUX yMOBaxX AR Mi-
HepaJ TaJfiT, AKUil yci Ha3WBaOTh KaM’ AHOK CULII0, Y BEJUKUX Iifl-
36MHUX POJOBHIIAX HA KOKHOMY KOHTUHEHTI.

4. Mopcera Boma MicTuTh 3,9 BiICOTKa PO3YMHEHWX MiHEpAJiB,
3 gkUX 2,8 BiflcOTKa HaJeXUTH XJIOPHULY HaTpilo, a pemrta 0,7 Bix-
COTKa — Ile IlepeBaskHO KaJblliii, MarHiii Ta ioHU cyabgary.

Exercise 2

Complete the following sentences with the new words from
the text:

glass numbers dissolve deposits
revolution many chloride obtained
distributed amounts lumping restrict

1. It is an ionic compound, being made up of equal... of posi-
tively charged sodium, and negatively charged ... ions.

2. Salt is important in ... ways.

3. Persons with hypertensive heart disease often must ...
the amount of salt in their diet.

4. As a chemical it is used in making ... , pottery, textile dyes
and soap.

5. Salt is widely and abundantly ... in nature.

6. Salt is mined from ... or is obtained as a brine by intro-
ducing water into the deposits to ... the salt and then pumping
the solution to the surface.

7. Most salt for table use is ... from sea water.

8. It is usually not pure sodium chloride, small ... of other sub-
stances being added to it to prevent ... .

9. A high tax on salt was a contributing cause of the French ... .
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Exercise 3

Insert the words into the sentences:

evaporation disease shallow amounts
pure widely money lumping
1. Persons with hypertensive heart ... often must restrict

the amount of salt in their diet.

2. It is used in large ... to melt ice and snow on streets and
highways.

3. Rock, or mineral salt is usually less ... .

4. Salt is also obtained by ... of sea water, usually in ... ba-
sins warmed by sunlight.

5. It is also ... distributed in solid form.

6. it is usually not pure sodium chloride; small amounts of
other substances being added to it to prevent ... .

7. Salt has been used as ... .

Exercise 4

Choose the best alternative from the options (a, b, or c) to com-
plete each sentence:

1. ... pressure in the system, we increase the energy of the par-
ticles in it.
a) pumping; b) increasing; c) accelerating

2. The Carnot cycle is not possible in the opposite direction
in ... conditions.
a) conditional; b) normal; ¢) untouched

3. Gases expand very largely when they ... .
a) are heated; b) hot; ¢) made warm

4. The work ... when the temperature of the individual gas
rises, all else being equal.
a) performed; b) is expended; c) remains unchanged
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5. Any gas in fact can be ...

long as it is not too hot.

a liquid by compressing it — as

a) convert; b) turned into; c) transform

6. In the case of a gas, the molecules are much too far from

each other ... each other.

a) push off; b) move off; c) to repel

1 2 3

4 5 6

Exercise 5

Find 13 equivalents from column A in column B:

A

1) Ges6apBHi kyGiuHi KpucTaIU

a) simple salt

2) TpuBUMIipHI KpUCTAJIYHI I'PATKA

b) table salt

3) miHepaJ raJit

c) double salt

4) gaMm’AHa CiTb

d) «not worth his salt»

5) migseMHi pomoBuia

e) colorless, cubic crystals

6) mpupogHa pora

f) three-dimensional crystalline lat-
tice

7) KyXOHHa CiIb

g) mineral halite

8) «He BapTHii CBOEI cOJIi»

h) rock salt

9) mpocTa ciiab

i) underground deposits

10) kucaOoTHA CiIb

j) natural brines

11) mopgsiitHa ciab

k) acid salt

12) xomepuiiiHi TpaH3aKIil

1) surface deposits

13) mokaaau Ha TMOBepXHi 3eMJi

m) commercial transactions

8 9 |10 (11 |12 |13
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Exercise 6

Check on your knowledge of the text «Sodium Chloride» by
translating the following:

Ilxepesnom HasBu HaTpill (natrium, Na) i moB’a3aHuX 3 HElO CJiB,
HACKINBKY 1le MOKHA IPOCTiIKYBaTH, € JaBHbOeTUIeTChKe [ntrj]. Tak
IaBHI €TUNTAHU HA3WBAJU COAY i IOTAI, MO 100YBAJUCA HUMH 3 CO-
IoBUX o3ep i momexay ranodispaux pocauH (mop. Nay,CO4-10H,0 i
K,CO,). Li xiMiuHi crioqykyn BUKOPUCTOBYBAJUCA HUMH TTPH 6aJIb3a-
MyBaHHI TPYIIB Ta BUT'OTOBJEHHI MyMill, a TaKOM y TeXHIYHOMY IIpO-
1eci BUpPoOJIeHHA CKJIa. Crumnerchky Ha3By KOHCTATOBAHO IIe B JaB-
HuHi Ha Bausbromy Cxopi, B [Tasmectuni, a 8rogoM y rpekoMOBHEX
KpaiHaX. Y:ke B cepelHbOBiuHIiH auaximii sal mitris crano cuHOHI-
MoM sal petrae, mopiBHAN: (PpaHITy3bKe CJIOBO salpélre, HiMenbke —
Salpeter, ane icnaHcbke Ta MOpTyraJgbchbke — salitre, iTagdilicbkke —
nitro ta salnitro, auraificbke — nitre i salpetre. I'penibke cJ0BO
viTQov TIDOHUKJIO B apaboMoBHi kpainu y ¢opmi [(an)natrin] mpu
icIlaHChKOMY ITOCEPeHMIITBI, IO AAJ0 MPUBIJ IJA TBOPEHHA KHUMK-
HOTO JATWHCHKOTO caoBa natrium. Jlo 1750 p. B EBpomi He pos-
pisuanuca natrium i kalium, nia axux icHyBaJa JWIle OTHA Ha3Ba
nitrium. ¥ 1807 p. I'. [leiiBi sampoBamuB HasBy sodium < Soda
i potassium < Pottashe. 11i HasBu 36eperaucdA i moci B AHrJii Ta
B aHTJIOMOBHUX KpaiHax, a Tako# y ®Ppanmii. ¥ 1811 p. B Himeu-
yuai U. U. pon Beprediyc yBiB naTuHisoBaHy HasBy nalrium 3a-
MicTb sodium i kalium 3aMicTb potassium, SKi CTAJIN MOMUPEHUMH
B CydYacHiil XimiyHill HoMeHERJIAaTYypi: Hampii (Na) i xaaid (K). Ha-
3Ba kalium Gyna yTBopeHa Ha OCHOBi apabiamy dlcali ‘ayr’, mo me-
pefilmoB y €Bponeiicbki MOBU 3 iCIIAHCHKOI.



Unit 10

TRANSMUTATION
OF ELEMENTS

Transmutation of elements is a conversion of one chemical el-
ement into another. The expression has both historical and con-
temporary significance. The transmutation of certain metals into
gold by means of a substance called the philosopher’s stone was
one of the two most ambitious quests of the alchemists; the other
was for the elixir of life that would cure all diseases, restore
youth to the aged, and make youthfulness eternal. The possibil-
ity of finding the philosopher’s stone harmonized with ideas long
generally held, and honest and able men were hopeful of finding
it. Now and then a charlatan professed to have found it. In mo-
dem times it has been found that a transmutation from one el-
ement to another actually does occur in the process of natural
radioactivity.

Transmutation of elements can be achieved artificially by
the bombardment of elements with high-speed particles by means
of such machines as the cyclotron. Both artificial and natural
transmutations involve changing the number of protons in the
atomic nucleus. The transuranium elements are created in this
manner. When a nucleus is bombarded with neutrons from an
atomic pile or nuclear reactor, some of the neutrons will be ab-
sorbed, resulting in an unstable nucleus. The nucleus then be-
comes more stable by converting one of its neutrons into a pro-
ton by beta decay, becoming a nucleus of the next heavier element
in the process.
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Discuss the following

W Utk W

. What is the chemical element?

. What is the philosopher’s stone?

. What is the transmutation of elements?

. What were the most ambitious quests for the alchemists?
. How can the transmutation of elements be achieved?

. What is the alchemy?

. What types of decay exist?

. What can you say about the possibility of finding the phi-

losopher’s stone?

Understanding the main points

Translate into English the following questions and answer them:

WNo ok w ™Yo

. IITo Tare TpaHCMyTaIlif eJeMeHTIB?
. fAxuM maAxoM Moske GyTH TOCATHYTA TPAHCMYTAIiA eJeMeH-

. fIr came BimOyBaeThcA TpaHCMyTAIiA?

Mo myramau ¢imocodu?

. Ha mo HaMarasucsa nmepeTBOpUTH aJxiMiky 3BU9aiiHi MeTaau?
. IITo maBaB «eJiKCHD SHUATTA»?

3 49uM 1OB’A3aHi TpaHCMyTAaIii?

. fIx cTBOp0OIOTHCA TPaHCYPAHOBI eJEeMEHTH?

Vocabulary focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the next:

Transmutation of is the conversion of one chemical element or an
elements isotope into another

Element a pure substance of one type of atom

Metal

is a material that is typically hard, opaque, shiny,
and has good electrical and thermal conductivity

Nucleus is the small, dense region consisting of protons

and neutrons at the center of an atom
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Neutron is a subatomic particle, with no net electric
charge and a mass slightly larger than that of
a proton

Nuclear reactor is a device used to initiate and control a sus-
tained nuclear chain reaction

Proton is a subatomic particle, with a positive elec-
tric charge of 4+1e elementary charge and mass
slightly less than that of a neutron

Elementary parti- are particles with no measurable internal struc-
cles ture

Alchemy finding a way to turn simple metals into precious
Decay spontaneous change in the composition or inter-

nal structure of unstable atomic nuclei

Vocabulary focus II

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

TpaHemyTania ejJeMeHTIiB — TepeTBOPEeHHA OJHOTO 06’€KTa
B iHImUI.

XimiuyHMiT eJleMEHT — TUI aTOMIB 3 OJHAKOBUM 3apAIOM aTOM-
HUX fAnep (ToOTO 0JHAKOBOW KiABKICTIO MPOTOHIB B AApi aToma) i
IIeBHOI0 CYKYIIHICTIO BJACTUBOCTe.

Metaau — rJjac XiMiYHUX eJeMeHTIB i pEYOBUH 3 TAKWMH XiMid-
HUMHU Ta (iBUYHUMHU BJIACTUBOCTAME: TBepi, OJUCKYYi, HEIPO30pi,
IIPOBOJATD TeILIO i eleKTPUIHUI CTPYM.

Hykaon — sarajpbHa HasBa IPOTOHA i HEHTPOHA — YACTUHOK,
3 AKUX CRJIATAETHCA AAPO aToMa.

HeiiTpoH — eneMeHTapHA 9YACTWHRA, AKA BXOOUTH [0 CRJIAIY
anpa.

fAnepHuii peakTop — npuCTpiil, IpUSHAYEHUI JJIA OpraHisaril
KepOBaHOI CaMOMiATPUMyBaHOI JAHIIOTOBOI peaklii mofinty, Aka 3a-
BMIU CYIIPOBOJIKYETHCA BUJINEHHAM eHeprii.

IIporon — enuHa crabinbHa YacTHMHKA B3 ITO3UTHBHUM 3a-
pAzoM.

dyHraMeHTaJbHA YaCTMHKAa — 6e3CTPYKTYpHA eJeMeHTapHa
YacTUHKA, AKY HOCI He BIAJOCA OINCATH SK CKJIATHY.
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Bera-po3naa — pazfioakTuBHe IlepeTBOPeHHA aTOMIB OJHUX pe-
YOBUH B iHII, AKe CYIIPOBOIKYETHCA BUIIPOMIHIOBAHHAM €JeKTPOHIB.

XimiuHuii 3B’A30K — IIe B3a€MOJIiA MisKk aToOMaMi, AKA YTPUMYE
iX y MoJeryJi 44 TBepAOMy TiJi.

Exercise 1. «Do you know that?..»
Translate into Ukrainian:

Antoine Henri Bekkerel — a French physicist, Nobel laureate
in physics and one of the pioneers of radioactivity.

Maria Sklodowska Curie — a Polish scientist who discovered
the chemical elements of radium and polonium.

Wilhelm Konrad Roentgen — a German physicist, professor
and rector of the University of Wiirzburg, discovered call-pene-
trating» rays, which are now called «X-rays» all over the world.

Ernest Rutherford — a British physicist of New Zealand
descent. Known as the «father» of nuclear physics. Winner of
the 1908 Nobel Prize in Chemistry; created a planetary model
of the atom.

Lise Meitner — an Austrian physicist and radiochemist. Con-
ducted research in the field of nuclear physics, nuclear chemistry
and radiochemistry. In her honor was named the 109th element
of the periodic table — Meitnerium.

Leo Hendrik Baekland (1863—1944) — a Belgian chemist
who immigrated to the USA in 1889 and became well-known
through his invention of a new kind of photographic paper (which
he also manufactured) and a synthetic resin, which was given
the trade-name of Bakelite. Bakelite (named form Baekland) was
particularly effective for electrical insulation and was first used
commercially in 1907. Baekland is often regarded as the founder
of the modern plastics industry, through the practical application
of his discoveries.

Exercise 2

Task A. Make sure you know what these words and expres-
Stons mean:
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1. Adsorption — the concentration of a substance on the in-
terface.

2. Allotropy — the phenomenon of the existence of a chemi-
cal element in the form of two or more simple substances, differ-
ent in structure and properties.

3. Valence — the number of electron pairs by which an atom
of a given element is bonded to other atoms.

4. Reducer — a substance that can give electrons to another
substance (oxidizing agent).

5. Heterogeneous reactions — chemical reactions between sub-
stances in different phases (different state of aggregation of a
substance).

6. Hydration — the binding of molecules (atoms, ions of mat-
ter) with water, not accompanied by the destruction of water
molecules.

7. Homogeneous reactions — chemical reactions occurring in a
homogeneous phase.

8. Isotopes — are atomic species of the same element.

Task B. Use the words given above in your own sentences.

Exercise 3

Study the following words or word combinations. Find
the sentences in the text where they were used and write them
out.

A. Transmutation of elements
B. Certain metals

C. Philosopher’s stone
D. Alchemists

E. Diseases

F. Youthfulness

G. Natural radioactivity
H. Particles

I. Cyclotron

J. Neutrons

K. Nucleus
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Exercise 4
Complete the sentences as in the text:

1. The / then / by / nucleus / more / converting / becomes
/ stable /.

2. / in / elements / transuranium / are / manner / created /
The / this /.

3. / and / artificial / atomic / nucleus / involve / the /changing /
of / protons / Both / number / in / the / transmutations / natural /.

4. / expression / both / has / contemporary / historical / sig-
nificance / and / The /.

5. / of / possibility / the / philosopher’s / finding / stone /
with / harmonized / ideas / generally / long / held / The /.

Exercise 5

Complete the following sentences with the new words from
the text:

score alchemists bombarded expression
elements charlatan elixir generally

1. When the nucleus is ... by neutrons from an atomic pile or
nuclear reactor.

2. Some of them will be absorbed, which will lead to an un-
stable ... .

3 Transmutation of elements can be achieved artificially by
bombarding the ... of high-speed parts with the help of machines
such as the cyclotron.

4. From time to time ... claimed to have found him.

5. The opportunity to find a philosopher’s stone was in har-
mony with ideas that for a long time were ... accepted, and hon-
est and clever people hoped to find.
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6. The transmutation of certain metals into gold with a sub-
stance called a philosopher’s stone was one of the two most am-
bitious quests of ... .

7. The other was for the ... of life, which would cure all dis-
eases, restored youth to the elderly and made youth eternal.

8. The ... has both historical and contemporary meaning.

Exercise 6

Complete each sentence with the correct form of the word:

NEUTRONS

1. The massive, positively charged central part of an atom,
made up of protons and ... .

2. When a nucleus is bombarded with neutrons from an atomic
pile or nuclear reactor, some of the ... will be absorbed.

METALS

1. It was appropriate that ‘King’ number 6000 began the re-
turn to steam on British Rail ... in 1971.

2. The transmutation of certain ... into gold by means of a
substance called the philosopher’s stone was one of the two most
ambitious quests of the alchemists.

3. Third-person singular simple present indicative form of ... .

ELEMENT

1. Proton positively charged subatomic particle forming part
of the nucleus of an atom and determining the atomic number of
an ... .
2. The ... in this electric kettle can heat the water in under
a minute.

Exercise 7

Use the following words in the sentences:

proton decay conversion metals
absorbed neutrons radioactivity significance
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1. Transmutation of elements is a ... of one chemical element
into another.

2. The expression has both historical and contemporary ... .

3. The transmutation of certain ... into gold by means of a
substance called the philosopher’s stone was one of the two most
ambitious quests of the alchemists.

4. When a nucleus is bombarded with ... from an atomic pile
or nuclear reactor, some of the neutrons will be ..., resulting
in an unstable nucleus.

5. The nucleus then becomes more stable by converting one of
its neutrons into a ... by beta ..., becoming a nucleus of the next
heavier element in the process.

6. In modem times it has been found that a transmutation
from one element to another actually does occur in the process
of natural ... .

Exercise 8

Choose the best alternative from the options (a, b, ¢, or d) to
complete each sentence:

1. The expression has both ... and contemporary significance.
a) historical; b) memory; c) the old; d) new

2. The transmutation of certain metals into ... by means of a
substance called the philosopher’s stone was one of the two most
ambitious quests of the alchemists.

a) tin; b) gold; c) bronze; d) silver

3. The transmutation ... are created in this manner.
a) component; b) unit; c) detail; d) elements

4. Both artificial and natural transmutations involve changing
the number of protons in the atomic ... .
a) kernel; b) sub-core; c) base; d) core

1 2 3 4
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Exercise 9

Complete the following sentences using the words below:

converting one another involve changing
charlatan nucleus metals
artificial transmutation would cure actually

1. Both artificial and natural transmutations ... the number of
protons in the atomic nucleus.

2. The nucleus then becomes more stable by ... of its neutrons
into a proton by beta decay.

3. The other was for the elixir of life that ... all diseases, re-
store youth to the aged.

4. In modem times it has been found that a transmutation from
one element to ... does occur in the process of natural radioactivity.

5. Becoming a ... of the next heavier element in the process.

6. Both ... and natural transmutations involve changing
the number of protons in the atomic nucleus.

7. ... of elements is a conversion of one chemical element into
another.

8. Now and then a ... professed to have found it.

9. The transmutation of certain ... into gold by means of a
substance called the philosopher’s stone was one of the two most
ambitious quests of the alchemists.

Exercise 10
Task A. Study the words:
decay significance conversion nucleus proton

Task B. Translate the following. Some words are missing.
Choose the most appropriate answer for each gap from the words
above:

1. Kosm ... 6oMbapayeTbca HeHTpPOHAMH 3 aTOMHOI Kymu a6o
ANEPHOTO PEaKTopa, MefAKi HeATPOHU OYAYTh MOTJIMHATUCA, IO PHU-
3Befie 0 HeCTabIBLHOCTI Ampa.
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2. fnpo crae Ginbm cTabilbHUM, IMEPeTBOPIOIOYH OJUH 3 HOTO
HEHTPOHIB B ... ILIAXOM OeTa-... .

3. TpaHcmyTallia eJgeMeHTIB — ... OTHOTO XiMi9YHOTO eJeMeHTa
B iHmMWUIA.

4. Bupas mae Ak icropudHe, Tak i cydacHe ... .

Exercise 11

Find 13 equivalents from column A in column B:

A B
1) conversion a) AIpo
2) element b) xBopo6u
3) nucleus ¢) 30JI0TO
4) process d) merann

5) diseases

€) IepeTBOpPeHHA

6) transmutation f) posmag
7) gold g) MpPOTOH
8) another h) mpouec

9) significance

i) BHAYeHHA

10) proton j) IHUKJIOTPOH
11) decay k) enement
12) metals 1) inmuii

13) cyclotron

m) TpaHCMyTaIlif

9 |10 |11 |12
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Unit 11
X-RAYS

As the 19% century drew near its close, physicists felt that
they had completed their task. At the end of the 19% century
scientists said that it was probable that all the great discoveries
in the field of physics had been made. The physicist of the fu-
ture, they said, would have nothing to do but repeat the exper-
iments of the past.

And then, two years later, in December 1895, Prof. Wilhelm
Konrad Roentgen announced his discovery of X-rays. He pub-
lished photographs of the bones of his hand, and of keys and coins
photographed through the leather pocketbook which contained
them. A new discovery had been made! Roentgen had founded
some mysterious ray which penetrated opaque objects as easily
as sunlight penetrated window glass. It was soon evident that
the work of the physicist, far from being at the end, was only at its
beginning.

The discovery of X-rays ended the self-satisfaction on the 19t
century physicists and started research works all over the world
on new lines of works.

A year later — in 1896 — in Paris, Antoine Henri Becquerel
made his discovery of the mysterious rays given off by uranium
salts. Marie Curie asked his permission to go on with the exper-
iments. Her desire was to find if any substances besides the salts
of uranium gave off these rays. After many experiments she found
that the salt of thorium did so. But the most amazing discov-
ery she made was the fact that pitchblende, the ore from which
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uranium is obtained, gave off rays four times as strong as those
of pure uranium.

It was apparent to Becquerel, Marie and Pierre that this could
mean only one thing. The pitchblende must contain some un-
known chemical elements which was far richer in these myste-
rious rays than was uranium. The Curies began the fascinating
task of finding this unknown element. The Austrian government
presented them with a ton of pitchblende. It was necessary to
remove one known substance after another from the pitchblende,
carefully conserving the residue for further analysis.

The first result of the work was the discovery of a substance
giving off «Becquerel rays», as the world of science began to call,
the mysterious rays. Marie Curie named it «polonium» in honor
of her native Poland. But polonium was not rich enough in the
rays to be the end of the research.

In 1898, the search came to a triumphant conclusion. From
the ton of pitchblende, the Curies has obtained a fraction of a
grain of a new element which was two and a half million times
as rich in «Becquerel rays» as was uranium. They named this
new substance «radium». It possessed many interesting proper-
ties. It liberated heat, electrified the air in its immediate neigh-
borhood, caused many substances to become phosphorescent when
brought near it, and possessed the power of killing bacteria and
other minute organisms. The world of physics was astonished.
Three great discoveries in the three years, each one more as-
tonishing that the other — X-rays in 1895, the «Becquerel rays»
in 1896 and radium in 1898. Those were exciting years in the
field of physics.

Discuss the following

1. What did Prof. Wilhelm Konrad Roentgen announce
in 1895?

2. What discovery was made in 1896? And by whom?

3. What did Curies obtain in 1898 through years of hard
study?

4. What interesting properties does radium have?

5. What did scientists say at the end of the 19* century?

6. What were the exciting years in the field of physics?
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Understanding the main points
Translate into English the following questions and answer them:

1. Yomy wmampurinmi XIX cropivua ¢isurm Bigdyam, mo ixHA
Micia B Haymi mimifimmia go kiHna?

2. flke BamauBe BiIKPUTTA OyJO0 OrOJOIIEHO HAIPHUKIHII
1895 poxy?

3. Axi BracTuBOCTI MalTh PEHTTEHIBCbKI IMpOMeHi?

4. flxy suaxinry spo6us I'enpi Bexkepear B 1896 pori?

5. fIx Mapia Kwopi nasBana nepmuii 3HalineHnii Hewo XiMidHWIA
eJleMeHT, 0 BUIIPOMIHIOBAB PEHTIeHIBChKI IIPOMEHi?

6. Ak HasBaJu HOBWII XiMiuHMIT eseMeHT, 3HalimeHuit Mapieio Ta
IT’epom Riopi B 1898 pomi?

7. flkuMy 1iKaBUMK BJACTHUBOCTAMM BOJIOIIB ILieil XimiuHuii ee-
MeHT?

Vocabulary focus 1

Translate into Ukrainian and memorize the following words.
Use them in the situations from the text:

Opaque preventing light from travelling through, and therefore
not transparent or translucent

Pitchblende | a form of the mineral urinate occurring in brown or
black pitch-like masses

Ore a naturally occurring solid material from which a metal
or valuable mineral can be profitably extracted

Residue a small amount of something that remains after the main
part has gone or been taken or used

Fascinating | extremely interesting

To possess have as belonging to one; own

Isotope each of two or more forms of the same element that
contain equal numbers of protons but different numbers
of neutrons in their nuclei, and hence differ in relative
atomic mass but not in chemical properties; in particu-
lar, a radioactive form of an element
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Compound a) a thing that is composed of two or more separate el-
ements; a mixture;

b) a substance formed from two or more elements chem-
ically united in fixed proportions;

c¢) a word made up of two or more existing words

Property an attribute, quality, or characteristic of something

Interference | a) the action of interfering or the process of being in-
terfered with;

b) the combination of two or more electromagnetic wave
forms; to form a resultant wave in which the displace-
ment is either reinforced or cancelled

Particle a minute portion of matter

Vocabulary focus II
Translate the following words and their definitions into English:

In¢payepBoHe BUNPOMiHIOBaAaHHA — €JEKTPOMATHITHE BHUIIPOMi-
HIOBaHHA, MOBKUHA XBUJIi AKOTO TPOXW OijNbIlNa, HiE y YEPBOHOTO
RiHIA CIEeKTpa BUAMMOIO CBIiTJIa, aJe MeHINA, Hi y MIKPOXBUJb.
Ia¢payepBoHe BUTPOMiHIOBAaHHA MA€ JOBHRIHY XBUJi MPUGJIMN3HO Bif
800 1M 110 1 MM i BUITPOMIHIOETHCA 0COGJIMBO HATPITUMU IIpeMeTaMu.

IzoTonm — kosHa 3 ABOX ab0 Ginbie (HOPM OJHOTO i TOTO i eJje-
MeHTa, IO MiCTATh OZHAKOBY KiNbKiCTh IPOTOHIB, aJe Pi3HY Kilb-
RicTb HeHTPOHIB y CBOIX fAnapax i, oT#e, BiIPiBHAIOTHCA BIIHOCHOIO
aTOMHOI0O Macolo, aJe He XiMiYHNMU BJIACTUBOCTAME; B0KpeMa pajio-
aKTHUBHA (JOpMa eJeMeHTA.

PanioakTuBHiCcTh — BUKHH i0HI3yHYIOr0 BUIPOMiHIOBAHHA a60
YaCTUHOK, CIPUYMHEHU CIIOHTAaHHUM DPO3IaJ0M aTOMHHUX AJep.

CnekTp — cMyra KoabopiB (AKi BUIHO y Becedlli), IO yTBOPIO-
€ThCA IOJIJIOM KOMIIOHEHTIB CBiTJIa 3a Pi3HUM CTyIleHeM 3aJO0MJEH-
HA BifIIOBITHO MO JOBMHMHMN XBIJII.

®docgopecueHIlia — ofuH i3 ABOX BUJIB JIOMiHECIIEHIIiI — CBi-
YeHHA NeAKUX PEeY0BUH IIPOTAI'OM TPUBAJOI'O 9acCy micJas IIpUIINHEH-
HA [ii Ha HUX AKOTOCh CBiTJA, PEHTTEeHIBCHKOT'O IPOMIHHA TOIIO.

fBume — Oynap-AKWil BUAB 3MiH, peakIiii, IepeTBOpeHs i T. iH.,
Mo Bin6yBaloThCA B HABKOJUIIHLOMY IIPUPOAHOMY CEPEIOBUII.

YacTuaka — HAWNPOCTIMINN €JeMeHT Yy CKJAaJi PeUYOBHHH.
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YasTpagioseToBe BUIPOMIHIOBAHHA — eJeKTPOMArHiTHe BUIIPO-
MiHIOBaHHSA, NOBMUHA XBUJI AKOr0 KOPOTIIA, Hik y (iogeToBOro
RiHIIA BUIUMOTO CIIEKTpa, aJe AOBIIA, Hit y PEHTTeHiBCbKUX IIPO-

MEHiB.

Anpon — cy6aToMHa YaCTHHKA, 10 BKJI0YAE 6APIOHN Ta ME30HH,
AKI MOKYTH OpaTH yd4acTh y CHJbHill B3aeMoil.

IIpomins — cBiTsOBa cMyra, MO BUXOAUTH i3 OyAb-AKOTO MsKe-
peJa cBiTJa 4M IIpefMeTa, AKWH CBITUTHCA, 30upae y ¢oryc abo
BiI3epKAaJIoe CBITJIO.

Exercise 1. «BigkpnTTs peHTreHiBCbKUX MPOMEHIB» —

«The Discovery of X-rays»

Task A. Study the words. Translate them into Ukrainian:

Energy

the property of matter and radiation which is manifest as
a capacity to perform work (such as causing motion or
the interaction of molecules)

Ray

each of the lines in which light (and heat) may seem
to stream from the sun or any luminous body, or pass
through a small opening

Chemistry

the branch of science that deals with the identification of
the substances of which matter is composed; the inves-
tigation of their properties and the ways in which they
interact, combine, and change; and the use of these pro-
cesses to form new substances

Cathode

the negatively charged electrode by which electrons en-
ter an electrical device

Anode

the positively charged electrode by which the electrons
leave a device

Vacuum

a space entirely devoid of matter

Rarefied

(of air, especially that at high altitudes) of lower pres-
sure than usual

Substance

a particular kind of matter with uniform properties

Refraction

the fact or phenomenon of light, radio waves, etc., being
deflected in passing obliquely through the interface be-
tween one medium and another or through a medium of
varying density
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Task B. Use the words given above in your own sentences.
Task C. Translate the sentences into English:

1. 8 smcronana 1895 pory HiMenpkuit nmpodecop ¢isuru Biab-
rejbM PeHTTeH BimKpWB MpOMeHi HEBiIOMOI'o MOXOM;KEHHA, AKi Ha-
3BaB X-IIPOMEHAMHU.

2. 1888 pory X-npomeHi BuABUB i HiMenpkuil (pisur Pinin ¢on
Jlenapp, Aruil BUBYAB MOMKIUBICTH IPOHHKHEHHSA npOMeHiB, o BH-
HUKAIOThb ¥ KaTOJHUX prénax 3a IxHi Mesi B IIOBiTpi Ta IXHI0 31aT-
HICTh ITPOHUKATH KPi3h pisHI MaTepiaJmu.

3. Binbreasm Pentren sasBuuaii BBamKa€ThCA BUHAXITHUKOM
X-1npoMmeHiB, 60 cTaB IEPIINM CHCTEMATHYHO IX BHBYATH.

4. Tocuths MBHUIKO PEHTreHIBCbKI IIPOMEHi II0YaJH 3aCTOCOBY-
BaTH B MeJUIIWHI.

5. 3a cBoe BigkpurTa 1901 pory Binbreanm Pentren orpuman
nepimry HobexiBebky mpemio 3 ¢isurm, 3a ARO0 BiiMOBHBCA ixaTw
mo IlIBerrii, mocaaBmKch Ha 3aHHATICTE.

Exercise 2. «Radioactivity» — «PagioakTUBHICTb>»

Complete the following sentences with the words from the text.
There are 2 extra words:

nucleus radioactive mass
penetrate particles charge
unstable rays powerful
substances elements negative

1. Radioactive substances are composed of ... atoms that break
down and release high-level energy called radiation.

2. These atoms eventually form new ... .

3. There are three types of radiation, known as alpha rays,
beta rays, and gamma ... .

4. Alpha rays consist of four atomic ... : two protons and two
neutrons.

5. They are the weakest type of radiation and have a posi-
tive electrical ... .
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6. Beta rays are more ... and are composed of atomic parti-
cles called electrons.

7. Electrons have a ... charge.

8. Gamma rays are the most powerful and are a pure form of
energy with no ... and no charge.

9. They are named according to the first three letters of
the Greek alphabet, alpha, beta, and gamma, to indicate the ex-
tent of their ability to ... matter.

10. When an unstable or radioactive ... disintegrates sponta-
neously, certain kinds of particles and/or high-energy photons
are released.

Exercise 3. «Do you know that?..»
Translate into Ukrainian:

Angstrom — Anders Jonas Angstrom (1814—1874) was
the Swedish astronomer and physicist who gave his name to
the unit used for measuring the wavelengths of light, ultraviolet
rays, X-rays, the angstrom. Angstrom was a student and later a
professor at the University of Uppsala, and carried out a num-
ber of original researches in connection with light, including an
analysis of the spectrum of aurora borealis.

Wilhelm Conrad von Roentgen, or Rontgen (1845—1923)
discovered and gave his name to the electromagnetic Rays of
very short wavelength which can penetrate flesh and other mat-
ter, Rontgen rays, better known as X-rays

Professor Roentgen’s discovery has, of course, been of incal-
culable value to medical science and being X-rayed is something
which is now taken for granted in modern society. But the X-ray
also has a wider scientific application, including its use in foren-
sic science. In 1901 Rontgen was awarded the Nobel prize for
physics. He was the first man and the first German-to receive
the award.

Ernest Rutherford, first Baron Rutherford of Nelson and
Cambridge (1871—1937), is remembered as the first man to
split the atom, and appropriately the unit of radioactive disinte-
gration, the Rutherford, is named after him.
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Rutherford was born in Nelson, New Zealand, and came to
England to continue his education at Cambridge. (He was later to
acknowledge both places in his title. His pioneer work in atomic re-
search at Manchester and Cambridge brought him the Nobel prize
for chemistry in 1908. And three years later, he announced his
new atomic theory, which led to the splitting of the atom in 1919.
Ironically, Rutherford is on record as saying that, ‘We cannot
control atomic energy to an extent which would be of any value
commercially, and... we are not likely ever to be able to do so.’

Exercise 4. «Mapisa Kiopi» — «Marie Curie»;
«BiaKpUTTA pEeHTreHiBCbKMX NMPOMEHIB>» —
«The Discovery of X-rays»

Translate the following sentences into English. Some words
are missing. Choose the most appropriate answer for each gap:

opaque magnetic X-rays radioactivity
cathode  discharge emission ionization

1. woro pory Mapia syctpisa II’epa Kiopi, Bie Bimomoro ¢i-
3MKa 1 XiMika, KOTpUil B TOi dYac 3aliMaBca BUBYEHHAM ABUIL... .

2. CaM TepMiH «paTi0aKTHBHICTEY, IO OMUCYE ABUIIE ... IPH PO3-
majii aToMmiB, cTaB 3araJbHONpuiiHATUM came 3aBaaru Mapii Kiopi.

3. Illimmykyroun Temy ajaa mokTopcbkol aucepranii, Mapia Kiopi
3afiHANacsA BUBUEHHAM ypaHy, BJIACTHUBOCTI KOTPOTO JAJU MORJIU-
BicTh Bekrepeaio Bimkputu B 1896 porii ... .

4. 3a [ONIOMOrOI0 CIeIiaJbHO CKOHCTPYHOBAHOI €JIeKTPOPO3PA/-
HOl TpyOru PeHTreH BHABUB, IO HEBilOMe BUIIPOMIHIOBAHHSA 3aCBi-
9y€e (OTOINACTHHU 3aBIAKHU ... HABKOJHWIIHHOTO TOBITPA.

5. locuTs MBHUARO ... TOYAJH 3aCTOCOBYBATH B MEAUITUHI.

6. 1877 pory yrpainceruii ¢pisur IBan Ilyiioit, npodecop IIpass-
KOTO TEeXHiYHOTO YHiBEpPCUTETY, €KCIepPUMEHTYIUHd 3 ... TpyOKaMu
HUBBKOTO TUCKY BJACHOI KOHCTPYKIII, Tako# BHUABUB aHAJOTIYHe
asumme # Ha movyatry 1896 poky spo6us momominpy y Ilpassromy
MOJTITeXHIKYMi.

7. Ilpu npomy BiH BacTocyBas ... TpyOry npodecopa I. ITyumos,
AKa, AK BUABUIOCA, OyJa €IMHOI 3 BiIOMHX Ha TO#l 4ac, IO Ha-
BaJia iHTEeHCHUBHe PeHTTeHiBChbKe IIPOMiHHA.
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8. Bir nowmiTus, mo HeBimoMi ImpoMeHi BHHUKAOTH y Micmi 3i-
TKHEHHA KATOJHUX IPOMEHIB i3 MEPeroHO0 BcepeuHi TPyOKu i
3MIATHI IPOHUKATH depes ... MaTepiajn, He BiJOMBAIOYNCH i HE BAJOM-
JII0I0YNCh.

Exercise 5. «The Discovery of Electron»

Task A. Translate and learn the following words:

Ratop, HeTaTHBHO 3apANKeHUNl eJeKTpOoJ; NPOTHJIEHKHUN oMy —
aHOJ
KBanT eJeMeHTapHa AWCKPeTHa HeIOJiJbHA JacTKa IeBHOI (ismu-

HOI BeJUIUHU

IIporon crabirbHa cy6aToMHa JaCTHHKA, IO BUHHUKAE Y BCIX aTOM-
HUX AJpax, 3 O3UTUBHUM €JEeKTPHIHUAM 3apAJOM, DIBHUM 3a
BEJIUUUHOIO €JEKTPOHY

Heiitpon | cy6aToMHa JacTHHKA NMPUOGJIMSHO TAKOl # MacH, AK IIPOTOH,
ajge 6e3 eJEKTPUYHOrO 3apAAy; NPUCYTHA y BCiX aTOMHHX
A7npax, KpiM 3BHYAHHOTO BOJHIO

EaekTpon | crabiibHa, HETATHBHO 3apAeHa eJeMEHTAPHA JaCTHHKA,
IO BXOJUTH O CKJAJy BCiX aToMiB

AToMm HaWIpiOHiNIa YaCTUHKA XIMiTHOTO eJI€MEHTa, IO CKIANAEThC
3 fAgpa it eJeKTpOHIB

MikpocBiT | kaTeropisa, Aka BEUBAEThCA B (PisuIli A 1MO3HAYEHHA IIPO-
1eciB, ABUIN Ta CTaHIB, AKi BimOyBaoThcA Ha piBHI aToMiB
Ta MOJIEKYJ

Task B. Translate the following sentences into English:

1. Hocaigu TomcoHa naJjqu MOMIUBICTD BCTAHOBUTH, IO KATOLHI
MIpOMeHi BiIXUJIAIOTHCA B MATHITHOMY IIOJIi 38 BiICYTHOCTI eJeKTpud-
HOI'0, BIIXWJIAITHCA B €JEeKTPUIHOMY IIOJi 34 BiICYTHOCTI MAarHir-
HOTO.

2. Ilpu ognouacHifl Aii esexTpuyHOro i MarHiTHOrO MOJIB 36a-
JIaHCOBaHOI iHTE€HCUBHOCTI, OpPi€HTOBAHUX B HAIPAMKAaX, I[0 BUKJIU-
KaloTh OKpeMi BifXUJIeHHA B IPOTHJAEHKHI CTOPOHU, KATOAHI IIPOMeHi
MONMUPIOITLCA TPAMOTIHIAHO, TOOTO MifA ABOX TOJIB B3AEMHO BPiB-
HOBaKY€EThCH.
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3. [lopaxpine mochimmeHHA eJeKTPOHA M03BOJUJIO BCTAHOBHUTH
fforo posib y moOymoBi XiMidHWX 3B’A3KIB Misk aTOMaMu, BUABUTH
iforo o6epTaHHA HABKOJO BJACHOI OCi i AyaJiCTUUHY TOBETiHKY —
AK JaCTMHKM a60 XBUII.

4. Ile 3akJaj0 OCHOBH IPHHIIUIIOBO HOBHUX PO3JIiJIiB T€OPeTUIHOT
(isuKM — KBaHTOBOI MeXaHikM i KBAaHTOBOI Teopil moJA, N4 OIUCY
ABUIN, AKi BiOyBalThCA Ha PiBHI MIKpOCBITYy, aJe HACTIIKU AKUAX
NpPOABJAITHCA Ha PiBHI MakrpoCBiTYy.

5. IlpoBiBmm psaAn BumipoBaHb, TOMCOH 3Mir BU3HAYWTH IIBU]-
KicThb pPyXy KaTOTHHX INPOMeHiB, Aka BUABUJIACA 3HAUYHO MEHINIOI0
3a MIBHJKICTH CBiT/Ia. 3 1[bOr0 OyB 3pOO0JEHUNl BHUCHOBOK, IO 3a
CBOEI0 TIPUPOJIOI0 BOHU € IOTOKOM CyGATOMHUX YaCTUHOK, Ha3Ba-
HUX (KODIIyCKYJaMu».

6. 3romom TomcoH mokasas, 0 HETATUBHO 3apAKEHI YACTUHKHY,
BUpOOJIeHI PaioAKTUBHUMYU, HATPITMMHU Ta OCBITJIGHUMH MaTepia-
JaM#, MaTh OMHAKOBY mpupony. ¥ 1904 pori BiH 3ampomoHyBaB
MOfieJIb aToMa, IO «CKJAAJAEThCA 3 JEeRIMbKOX HEraTHUBHO 3apdAjske-
HUX KOPIIyCKYJ, BMIillleHUX y cepy, 10 Ma€ OJHOPiAHO pOSMOmi-
JIeHU#l TTO3UTUBHUN eJeKTPUYHUNA 3apAn», AKa NO3BOJIUAIA [TOACHUTU
pAnL pyHAaMeHTAJbHUX (PISUIHUX ABUIL.

7. IIpore pesysnbTaTy UHCAEHHUX €KCIEPHMEHTIB, IPOBELEHUX
y HacTyIHi pOKH, MoJeab aToMa ToMCOHA NOACHUTH He 3MOIJA.
Y 1911 poui iit Ha 3MiHy NpHUfilIa «JIaHETAPHA MOJEJb», 3aIPO-
MMOHOBaHa iforo yuyHeM HoBosesaHzanem Epnecrom Pesepdopmom.

Exercise 6. «Albert Einstein»

Choose the best alternative from the opinions (a, b or c) to
complete each sentence:

1) This ... physicist is considered one of the world’s greatest
thinkers in history.
a) American; b) Russian; c) German

2) Einstein was born on ... in Ulm, Germany, and spent most of
his youth living in Munich, where his family owned a small shop.

a) March 14, 1879; b) October 6, 1903; c) September 17,
1924
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3) The first paper was on ... motion, which would get him his
doctorate in 1905.
a) Brownian; b) accelerated; c¢) uniform

4) The second paper laid the base of the ..., or quantum the-
ory of light.
a) electron; b) photon; c) neutron

5) Also explaining the emissions of ... from some solid objects
when they are struck by light.
a) electrons; b) photons; c) neutrons

6) The third paper, which he began as an essay at age 16,
contained the «special theory of ...».
a) gravity; b) relativity; c) electricity

7) He showed that time and motion are relative to the observer,
and the speed of ... is constant and natural laws are the same

everywhere in the universe.
a) light; b) sound; c) train

Exercise 7
Complete the sentences as in the text:

1. / the search / a / In 1898 / came to / appears / conclu-
sion / triumphant /.

2. / desire / any / if / Her / of / was / the salts / uranium
/ to find / substances / gave off / besides / rays / these /.

3. / had found / which / some / Roentgen / penetrated / mys-
terious / ray / opaque / as / sunlight / objects / easily / as /
window glass / penetrated /.

4. / rich / But / not / enough / polonium / in / to be / was
/ the rays / of / the search / the end /.

133



5. / permission / Marie Curie / his / to go / asked / the ex-
periments / with /.

6. / with / them / of / a ton / government / pitchblende /
Austrian / presented / The /.

7. / task / of / finding / the fascinating / unknown / began
/ this / element / The Curies /.

8./ was / to / that / It / Becquerel / Marieand / Pierre /
apparent / mean / this / one / could / thing / only /.

Exercise 8

Match 9 words with their definitions:

1) Particle a) each of the lines in which light (and heat) may seem
to stream from the sun or any luminous body, or
pass through a small opening

2) Ray b) preventing light from travelling through, and there-
fore not transparent or translucent

3) Residue c) each of two or more forms of the same element
that contain equal numbers of protons but differ-
ent numbers of neutrons in their nuclei, and hence
differ in relative atomic mass but not in chemi-
cal properties; in particular, a radioactive form of
an element

4) Isotope d) the fact or phenomenon of light, radio waves, etc.,
being deflected in passing obliquely through the in-
terface between one medium and another or through
a medium of varying density

5) Anode e) a small amount of something that remains after
the main part has gone or been taken or used

6) Interference | f) the positively charged electrode by which the elec-
trons leave a device

7) Airfast g) a minute portion of matter
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8) Opaque h) the combination of two or more electromagnetic
waveforms to form a resultant wave in which
the displacement is either reinforced or cancelled

9) Refraction i) (of air, especially that at high altitudes) of lower
pressure than usual

Exercise 9

Check your knowledge of the text «X-rays» by translating
the following sentences:

1. Byso 3po6aeno HoBe Binkputta! PeHTreH BUABUB AKUiich Ta-
€MHUYNI IPOMiHb, 1[0 TPOHUKAE KPi3b HEIIPO30Pi IIpeIMETH Tak caMo
JIETKO, AK COHAYHE CBITJIO IIPOHHWKAE KPi3b BIKOHHE CRJO.

2. Bexrxepeaio, Mapii i [T’epy 6y.i0 AcHO, 10 11e MO#e 03HAYATH
TIIBKM OJHE. ¥ PAHITIT MaB MICTUTH fAKich HeBimoOMi XiMiuHi eJe-
MeHTH, AKi OyJu Ginbln 6araTMMM Ha IIi TAEMHI TPOMEHi, Hi# ypaH.

3. Tpu Besmki BifKpUTTA 3a YOTUPU POKHU, KOMHEe 3 AKHUX IIe
GiabIn IUBHE, HisK iHIMe: peHTreHiBehKi mpomeni B 1895 pori, «Bexk-
KepeJaeBchki mpoMeri» B 1896 poi i paziit B 1898 poui. Ile 6yuau
XBUJIOIOYi POKM B rafysi (isuku.

4. A motiM, 1Ba poku moTomy, B rpynHi 1895 pory, mpodecop
Bismbreasm Konpan PeHTreH orosiocuB mpo CBO€ BiKPUTTA PEHTTE-
HiBCHKUX IpoMeHiB. Bin ony6airyBaB ¢ororpadii ricTok cBoel pykw,
a TaKos KJI0UiB i MOHeT, coTorpaoBaHUX depes IIKipAHUI rama-
Hellb, B AKOMY BOHH Ilepe0yBaJIu.

5. Mapia Kwopi HasBasa fioro mosoHieM Ha 4ecTb CBOEI pifHOI
[Monbmi. Ane moJioHi#t He 6yB MOCTATHLO OaraTWM Ha IIi MTPOMEHI,
mo6 6yTH KiHIleM 11 TOCJHi/sREeHb.



Unit 12
WATER

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

Hydrogen is the lightest gas known, oxygen being slightly
heavier than air. Now, although these two gases, when taken
separately, can be compressed into a much smaller space by pres-
sure, water is one of the most incompressible substances known,
the properties of a compound being unlike the properties of the el-
ements of which it is made. By means of hydraulic accumula-
tors water can be subjected to a tremendous pressure without
appreciably reducing its volume. But in spite of its resistance
to compression, it has been calculated that at ocean depths wa-
ter is compressed to such an extent that the average sea level
is 35.6 meters lower than it would be if water were absolutely
incompressible.

Water like air is never found quite pure in nature but contains
various salts and minerals in solution. Salt water being heavier,
some things will float in it which would sink in fresh water, hence
it is easier to swim in salt water. When sea water freezes the salt
separates from it, ice being quite pure.
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The almost endless applications of water are such that with-
out it all life would cease. Water is necessary for the existence
of man, animals and plants, every living thing containing large
amounts of water. Being a solvent of most substances it is indis-
pensable in chemistry and medicine. When used in engineering its
great resistance to compression enables it to transmit enormous
power. When we drink water it is almost immediately coursing
through our system, the body being purified of poison which is car-
ried off in solution. When heated, water changes into an invisi-
ble gas; freezing it we get a solid block of crystals. When evap-
orated it forms clouds from where it falls on the earth as rain or
snow, the soil absorbing the water which appears on the surface
again in the form of streams to begin a new cycle of evapora-
tion. In its various changes it is indestructible disappearing only
to appear again in another form. It goes round and round, the to-
tal amount of water on the earth never changing.

Discuss the following

1. What is water?

2. What properties does water have?

3. Why do we need water?

4. In what industry is water used?

5. What does the water form when evaporated?

Understanding the main points
Translate into English the following questions and answer them:

. Uu € Boma abCOIOTHO UMCTOI0 B TIPUPOJIi?

. Aka nmoBepxHA 3emui mOKpUTa BOJOI0?

. ki BracTuBOCTI BOIHIO?

. fIxi BiIAcCTUBOCTI KUCHIO?

. Komy Bona HeoGximHa njia icHyBaHHA?

. Yomy BoAy MOpiBHIOOTH 3 MOBITPAM?

Ha mo mepeTBOpIOETHCA BOJA, KOJM HATPIBAETHCA?
. Uu cTuckaeTheA BOfia y TIMOMHAX OKEaHY?

. YUu smiH0ETHCA KiIBKICTL BoaM Ha 3eMai?

© oUW
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Vocabulary focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the text:

Water a transparent and nearly colorless chemical substance that
is the main constituent of Earth’s streams, rivers and
the fluids of the most living organisms

Oxygen a gas that you cannot see, taste or smell

Hydrogen | a light colorless gas

Chemical connected with chemistry, produced by processes that in-
volve changing the structure of a substance

Gas any substance that is gaseous at room temperature and
atmospheric pressure

Pressure 1) the force that is produced when you press on or against
something; 2) the force that a gas or liquid has when
it pressed against something

Poison a substance that kills or harms you if you eat or drink it

Substance | a solid or liquid material

Solvent a liquid that can dissolve another substance

Solution a liquid in which something solid has been dissolved

Stream the constant movement of a liquid or gas

Crystal a transparent rock of mineral

Mineral a natural substance such as coal, salt, oil, especially one
that is dug out of the ground for people to use

Vocabulary focus I1

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

PagioakTuBHicTh — po3Maj, POSKIANAHHA ATOMHUX ANeP Aesd-
KUX XiMiYHHX €JIEMEHTIB, IO CYIPOBOKYETHCA AKTUBHHM BUIIPO-

MIHIOBAHHSAM.

Jlix — Boma B TBepJOMy arperaTHOMY CTaHi.
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IMapa — ras, mo yTBOPIOETbCA 3 PigWHM IpH i HarpiBaHHI, BH-
[apoByBaHHI.

Atmocepa — mnoBiTpaHa 000J0HKA, MO OTOYy€E IJIAHETY
3emid.

CoJonicTs — BMiCT coJieil y Bopi.

IoHuM — eqeKTpUYHO 3apAAKeHI YACTHHRH, AKi yTBOPIOITHCA 3
aroMa (MOJeKyJaH) B pesyJbTaTi BTpaTH a60 IPUETHAHHA OJHOTO
ab0 RiJTbKOX €JEeKTPOHIB.

Rarionn — mosutuBHO 3apaAmskeHi ioHu.

AHioHM — HeraTWBHO 3apA/HeH] iOHU.

MMapuukoBuii epekT — mifiioM TeMIepaTypu Ha MOBEPXHI IIa-
HEeTH B pesyJbTaTi TelJaoBoi eHeprii, Aka 3’ABJIAETHCA B aTMocgepi
Yyepe3 HarpiBaHHA rasis.

Bognesuii morkasauk (pH) — mipa akTuBHOCTI i0HIB BOMHIO
B PO3YUHI, KiTbKICHO BUpamkae HOT0 KUCJIOTHICTD.

dRopeTkieTs Bogu — cykymnHicTh XiMiuHUX i (iBWYHEX BIacTu-
BOCTel BOJY, IOB’A3aHWX 3 YTPHUMAHHAM B Hifl PO3UYMHEHUX coJei
JyHHO3eMeJbHIX MeTaJtiB.

Exercise 1. «Cloning. Duplicating Human Beings»

Task A. Study the words. Translate into Ukrainian:

People living being with thinking, speech, ability to cre-
ate tools

Face the front of the human head

Egg (female cell) the female germ cell of animals

Genetic information | plant organisms information on the structure of
proteins is encoded by a sequence of nucleotides
in the genes

Cell the simplest unit of the structure of the orga-
nism

Cloning the appearance naturally or the acquisition of sev-
eral genetically identical organisms by asexual
reproduction

Nucleus limited part of most cells
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Reproduction

properties reproduce their own kind

Uterus the internal organs of the woman and the vi-
viparous animals in which the embryo develops

Replica accurate reproduction, repetition of something

Fertilization the process of fusion of haploid germ cells or gam-

etes leading to the formation of a zygote

Task B. Use the words given above in your own sentences.

Exercise 2

Complete the following sentences with the mew words from
the text:

pressure hydrogen oxygen water

substance solution poison gas

stream minerals solvent chemical

crystals

1. The food smelled so delicious that it made my mouth ....

2. Plants and animals cannot live and fire cannot burn with-
out ....

3. ... and oxygen form water.

4. Sulphuric acid is a dangerous ... .

5. Does your central heating run on ... or electricity?

6. Apply ... to the cut and it will stop bleeding.

7. The label on the bottle said, «...»! Not to be taken internally.

8. The cloth is coated in a new waterproof ... .

9. The mixture of propane and butane and the organic ... should

be incinerated.

10. The ... of Ba(OH), is needed for the precipitation of sul-
fate ions.

11. The nature of any ... bed is always a function of the flow
dynamics and the local geologic materials, influenced by that flow.

12. Examples of large ... include snowflakes, diamonds, and
table salt.

13. ... are distinguished by various chemical and physical prop-
erties.

140



Exercise 3. «Do you know that?..»
Translate into Ukrainian:

Anders Celsius (1701—1744) invented and gave his name
to the Celsius thermometer, also known as the earlier Fahr-
enheit scale on the Celsius thermometer is a simplification of
the earlier Fahrenheit scale, showing the freezing-point of wa-
ter at zero the boiling-point at 100 degrees. Celsius was born
at Uppsala, in Sweden, and became a professor at Uppsala
University, where his uncle, Olaf Celsius, had been a teacher
of Linnaeus, the famous botanist. He was a leading astrono-
mer of his time (he built the observatory at Uppsala) and one
of the first to advocate the adoption of the Gregorian calendar
in Sweden.

Exercise 4

Choose the best alternative from the options (a, b, ¢ or d) to
complete each sentence:

1. The almost endless ... of water are such that without it all
life would cease.
a) applications; b) utilization; c) enjoyment; d) applying

2. Being a ... of most substances it is indispensable in chem-
istry medicine.
a) compound; b) substance; c) solvent; d) conductor

3. When used in ... its great resistance to compression enables
it to transmit enormous power.
a) mechanism; b) engineering; c) technique; d) technology

4. When heated, water changes into ... gas.
a) in invisible; b) poisonous; c) visible; d) colorless

5. When evaporated it forms ... from where it falls on the
earth as rain or snow.
b) fog; b) smog; c) steam; d) clouds
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6. When we ... water it is almost immediately coursing through
our system.

a) heat; b) burn; c) drink; d) chill

1 2 3 4 5 6

Exercise 5

Task A. Study the words and the word combinations:

does not burn salts and minerals  solvent
quite pure lightest gas chemical compound
block of crystals large amounts earth’s surface

Task B. Translate the following sentences into Ukrainian. Some
words are missing. Choose the most appropriate answer for each
gap from Task A:

1. Boga — 1ie ... kucHIO i BoJHI0, OCTaHHil Tas ckaamgae 2/4 #ioro
obecAry.

2. Ile naiinomupeHima 3 ycix XiMi9HUX CIOTYK, 3/, ... TOKpHUTI
BOJIOI0.

3. fAx Bigomo, Boja ..., HABMIaKW, BOHA 3a3BUYail BHKOPUCTOBY-
€ThCA IJIA TaCiHHA IIOMEemi.

4. BogeHb — ..., KHCeHb TPOXH BasK4Mil 3a IOBITpA.

5. Boga, mopi6Ho moBiTpIO, HiKOM He GyBa€ ... B IPHUPOi, aJe
MIiCTUTH pi3Hi ... B pO3UUHI.

6. Boga HeoOximHa [yia icHyBaHHA JIIOJUHY, TBapWH, POCJIHH,
IJIA KOMHOI MMBOI iCTOTH, IO MiCTUTH ... BOJIH.

7. Ilpu marpiBaHHi BoJja mepexoauTh B 6e30apBHUII Ta3, P 3a-
Mep3aHHi, MH OTPUMYEMO TBEPIHH ... .

8. Bynyuu ... GinbmmocTti pe4oBHWH, BOHA HeoOXigHa B XiMil Ta
MEIUITHHI.
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Exercise 6

Find 10 equivalents from column A in column B:

A

B

1) most abundant

a) 31a6ThCA TyJOBUM

2) earth surface

b) B3ATI 0OKpemMo

3) seems remarkable

¢) HaftnomupeHimuii

4) act in the opposite way

d) mizmaBaTHCA BeINIE3HOMY THCKY

5) taken separately

e) I'PYHT IIOTJIMHAE BOLY

6) incompressible substances

f) noBepxHw 3eMmii

7) subjected to a tremendous pres-
sure

g) Ginpma cTiiKicTh KO CTHCKY

8) endless application of water

h) miaTy mpoTHUIEKHUM YMHOM

9) great resistance to compression

i) HecTHMCIMBA PEYOBUHA

10) the soil absorbing the water

J) HeCKiHYeHHe BHUKOPUCTaAHHA BOAU

10

Exercise 7

Check on your knowledge of the text « Water» by translating

the following sentences:

1. Bopma aBise co6oio mpos3opy i Maiime 6e36apBHY XiMidHY pe-
4OBUHY, AKA € OCHOBHUM KOMIIOHEHTOM IIOTOKiB 3eMJi, 03ep i oke-
aHiB, a TaKO PiTuH GinbmiocTi muBUX opraismis. Ii ximiuHa dop-
mysia — H,0, a 1e o3Havae, mo I MOJIeKyJa MiCTUTh OJUH aTOM
KHCHIO i [Ba aTOMY BOJHIO, AKi I10B’A3aHi KOBAJIeHTHUMH 3B’ ABKaMHU.

2. Crporo ramydu, BOa HAIEKUATH 10 puueoro CTaHy peTOBUHH,

ARUN IepeBasia€ IIpu CTaH,I[a.pTHlI/I TeMHepaTypl i THUCRY HaBRO-

JUIIHLOTO CEePEeIOBUINA; aJe BOHA YACTO HAJEHUTH TAKOK N0 HOTO
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TBEpJOro cTaHy (Japomy) abo iioro rasomofi6Horo crany (mapa a6o
BOJAHA Tapa). BoHa Takom 3ycTpidaeTheA B MPUPOJi AK CHIT, JIHO-
JOBUKM i aiicGepru, XMapu, TyMaH, poca, BOJOHOCHI TOPHU3OHTH i
aTMoc(epHa BOJIOTICTb.

3. Bopa noxpuBae 71 % moBepxHi Semui. e #UTTEBO BamINBO
oA Beix Bimomux ¢opMm suttd. Ha 3emai 96,5 % Bomu 3eMHOL
KOpH 3HAXOIWTHCA B MOPAX i okeaHax, 1,7 % B mifgeMHWX BOjaX,
1,7 % B abomoBuKax i KpumaHHX mankax AHrtaprrugu i ['penaan-
Iii, HeBeJMKa YacCTKa B IHIIMX BeJHKHMX Bomoiimax, 0,001 % B mo-
BiTpi: mapa, xMapu (yTBOpEHi JHOMOM i PiJIKOI BOJIOI, 3BAKEHOI0
B moBiTpi) i omagu. Tineku 2,5 % 1iei Bomu mpicHa, a 98,8 % miei
Boau — B Kpu3i (KpiM Jboxy B XxMapax) i rpyHTOBUX Bojax. Menime
0,3 % Bciel mpicHOI Bogy 3HAXOAWTHCA B Pidkax, 03epax i B aTMo-
cdepi, a 1e HeBequKa KimbKicTh mpicHol Bogu 3emii (0,003 %) mic-
TUTHCA B 6ioJOTiYHEX Tijax i mpoxaykrax. B rumbuni Semui BuAB-
JeHa OlJblIa KiJbKiCTHL BOMIM.

4. Bona na 3emui 6e3nepepBHo HepeMIIL[aGTbCH BOJTHUM ITHKJIOM
BHUIIAPOBYBaHHA 1 TpaHcIipamii, KoHIeHcalii, omaaiB i cTORy, 3a-
3Buuail mocarae mMopsa. BumapoByBaHHA i TpaHcmipalif CIpUAIOTH
BUMAJAHHIO ONAafiB Ha CyIIi.

5. Besneuna nuTHa Boja BasJaWBA A Jofeil Ta iHmUX (Hopm
SRUTTHA, HABITH AKINO BOHA He MICTHTH KaJopiii a60 OpraHiYHUX IMO-
sKUBHUX PeYOBHH. B ocTaHHI mecATHIITTA JIOCTYTI JI0 6e3mevHol UT-
HOT BO/IM IOKPAIMUBCA Mailike ¥ BCiX JaCTUHAX CBiTY, aJje IpuOJIUZHO
OIMH MidbApA JIOfieil, AK i paHime, He Ma€ JOCTYIy 10 6e3medHOl
BOJIN.

6. Boma Bimirpae BamamBy poab y cBiToBiii exoHowmimi. Ilpm-
6ausHo 70 % mpicHOI BOJM, BUKOPUCTOBYBAHOI JIIOAbMU, HATXOMUTh
B CilbebEe rocnonapeTBo. PH60oBiA B COJNAHUX i MPiCHUX BOOMMAaX
€ OCHOBHUM JIsKepeJoM i Jjd 6araThoX Jiofiell y PpisHUX KyTOYKaxX
cBiTy. Benuka gacTuHa TOpriBJi TOBapamMu Ha NaJeKi BiacTaHi (Ha-
IpUKJIaJ, HapTa i IpUPOJHUIl rad) i MPOAYKILl, MO BUILYCKAETHCA,
TPAHCIIOPTYETHCA YOBHAMM II0 MOPAX, PidKax, 0o3epax Ta KaHaJaX.



Unit 13
WATER IS LIFE

Water is a physical need of the human body. We can live with-
out food up to 30—40 days, but without clean drinking water we
won’t survive even 3—4 days. This should come as no surprise:
the body of an adult consists of around 60—70 percent of wa-
ter. It is contained in all tissues, and it is essential for metabolic
processes, temperature regulation, nutrients transportation via
the circulatory system and waste removal. It participates in almost
all physiological and biology processes. Lack of water can cause
various diseases — from headache to muscle spasms and cramps.

An average daily water intake for an adult person is about 2.5 li-
ters including the water containing in food and drinks. Of course,
some liquid is contained in all kinds of food: fruit, vegetables,
milk, meat and even bread. However, try to drink at least 1.5 li-
ters of pure drinking water apart from your meals. Some people
need even more water. They are pregnant women, people leading
an active lifestyle, and those who eat a lot of high protein and
high-fiber food. On the contrary, people leading sedentary lifestyle
and eating a lot of fruit and vegetables can reduce water intake.

There are some rules of water drinking. First and foremost,
it’s not recommended to wash food down with any drinks. Wa-
ter dissolves gastric juice which causes problems with digestion.
Also, you should not drink right after a meal, because it can lead
to digestive disorder as well. Usually doctors recommend drink-
ing a glass of water half an hour before meals. It’s good for di-
gestion, and helps to lose weight, because after a glass of water
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you will eat less. Also, drink some cool water in the morning,
on an empty stomach — it will help you to wake up.

Of course, the quality of drinking water is extremely important.
Unfortunately, tap water nowadays is importable in most cases,
because it’s very dirty. Filtered water is cleaner, but it is «dead».
It is not dangerous to health, but also not healthful. The best
choice is deep-well artesian water, but it’s not always available.
The most popular and appropriate variants for many people to-
day are bottled drinking water or table mineral water.

Drinking enough of pure fresh water every day is one of
the healthiest habits. It helps to prevent a lot of diseases and
stay young for many years.

Discuss the following

1. How long can people live without water?

2. Name a rule of drinking water.

3. What do the doctors recommend to do with water?
4. Why shouldn’t we drink tap water?

Understanding the main points:
Translate into English the following questions and answer them:

1. dxwuit Hemoxik € y ¢pinpTpoBanoi Bomu?
2. YoMy KOPHCHO BMUBATH BOMY?

3. lo 4oro mpusBOIUTH HECTa4da BOAU?
4. Ilo momoMarae MPOKUHYTHCA BPAHIIi?

Vocabulary focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the text:

Living organisms — are integral biological systems capable
of self-regulation and self-reproduction. Organic compounds pre-
dominate in their chemical composition: proteins, lipids, carbohy-
drates, nucleic acids. they are formed by four chemical elements:
Carbon, Hydrogen, Oxygen, Nitrogen.
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Filtration — is the process of passing a solution or suspension
through a porous partition (membrane) by the difference in hy-
drostatic pressure on both sides of the membrane, and the size
of the filtered particles is limited to the diameter of the pores.

Crampons — are involuntary muscle contractions caused by in-
creased excitability or stimuli of motor neurons at different lev-
els of the nervous system. Under the mechanism of development,
they are divided into epileptic (caused by pathological synchro-
nous discharge of a large group of neurons) or non-epileptic.

Biology — is a system of sciences, the objects of study of
which are living beings and their interaction with the environment.

Digestion — is a collection of mechanical, chemical and bio-
logical processes that provide the cleavage of complex nutrients
that come from food to relatively simple compounds that can be
assimilated by the body.

Stomach — is an odd hollow organ, usually with thick mus-
cle walls, in the middle part of the gastrointestinal tract. Mam-
mals and other vertebrates are located between the esophagus and
the 12-parietal gut. A person has a horny or hook shape, about
25 cm in length and up to 3 liters in size.

Quality — is an economic category that reflects the set of prod-
uct properties (technical, technological, economic, environmental,
etc.), which determine the degree of its ability to meet the needs
of consumers in accordance with their purpose.

Tissue — is a set of intercellular substances and cells that are
similar in structure, origin and perform the same functions. In the
human body there are four types of tissues: epithelial, connective,
muscular and nervous.

Vocabulary Focus II

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

Bara — cusa BIUIMBY Tijia Ha OIOPY, IO MEPEITKO/FEAE TaTiHHIO,
IO BUHUKAE B TOJI CHJIU TAKIHHA.

BaritHieTs — 1e mpupomgHuil mporiec, 10 MOYNHAETHCA i3 3a-
ITiTHeHHA ANRNEKTITHHUA Ta 3aKiHIYyeThCA HAPOKEHHAM [UTHU-
uu. TpuBae BaritTHicTh B cepemabomy 280 mHiB, T06TO0 40 TUHKHIB
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(a6o 9 wmicaniB). BuokpemiooTs TpU Hepiogu — TPUMECTPH Barit-
HocTi, o 13 THMHHIB KOMHKeH.

IMnax — metaayprifiauii posmaas (micada TBepAiHHA — Kame-
He- a60 CKJIOMOiGHA PEeYOBHMHA), IO 3a3BUYAl TTOKPUBAE TIOBEPXHIO
pifkoro MeraJy Ipu MeTaJyprifiHuX Ipolecax — IJaBlli CHPOBUHH,
06po011i po3IIaBIeHNX IIPOMIsKHUX IPOAYKTIB i pagiHyBaHHI MeTaJiB.

Cxeaerni M’a31, eMyracri M’ 431, IOIePeYHO-CMYTACTi M’ A3M —
TKaHWHA, 1[0 CKOPOYYEThCA, CKAANAETHCA, Ha BIIMIHY BiI TJIafgKUX
M’A3iB, 3 CHUMILIACTIB — 6araToAlepHUX M A30BUX BOJOKOH, AKi
BKPHUTI TOHKOI0 0G0JOHKOI — CapKOJIeMOIO0.

Binku — craamHi BUCOKOMOJEKYJNAPHI MPUPOIHI OpraHivHi pe-
9OBUHH, IO CKJIATANTHCA 3 AMiHOKUCJOT, CIIOJYYEHUX MENTUTHUME
3B’askaMu. llocaioBHiICTH aMiHORHMCIOT y KOHKpDEeTHOMY Oilky BH-
3HAYA€THCA BIANOBITHUM I'eHOM i 3amu@poBaHa TeHEeTUUHUM KOIOM.

TepMoperyasania — cykynHicTh (isiosoriqHux mpouecis, o
OiITPUMYIOTh TeMIlepaTypy TijJa OpraHisMy BiIMiHHOIO Bifi TemIle-
paTypu HABKOJMIIHBOTO CEPEOBHUIIA.

XBopo0a — 1e mporiec, MO BUHWKAE B pe3yJbTaTi mii Ha opra-
Hi3M MKigguBOoro (HAA3BMYAWHOTO) MOAPAsHWKA S0BHIITHBOTO 400
BHYTPIlTHBOT'O CEPELOBUINA, IO XapPaKTEePU3YEThCA IOHIKEHHAM
IIPUCTOCOBHOCTI MHUBOTO OPTraHi3My [0 30BHIIIHBOTO CepPeoBUIIA
MPY OJIHOYACHIH# MoOixiallii #Oro BaXMCHUX CHII.

Cnaswm, cymoma, KOpdi — MOBiIbHEe CKOPOUEHHA M’ A3a a6o Tpynu
M’A3iB, 3a3BUYail CympOBOKY€EThCA pisKUM GoJeM. Po3spisHAnTH
CIIa3MH IIOTIEPEYHO-CMYTaCTUX (CKEJeTHUX) M’ A3iB (HAIIPUKIA, TIPU
IOeAKUX TapaJtidax) Ta TJIaJKUX M A3iB — CYAWHHOI CTiHKU (Hampwu-
KJIaJ], IPU CTEHOKAP/Iil).

Exercise 1. «Do you know that?..»
Translate into English the following:

1. Macapy Emoro (1943—2014) — AnoHcbkuil nocaigHuK, Bi-
IOMUil eKCIIepHMEHTaMH, CIPAMOBAHMMH Ha [OKa3 TOTO, IO BOJa
HIOUTO Mae 3JaTHICTh «cIpuitMaTy iH(OpPMAIio» Bif HABKOJIUIIHLOI'O
cepeloBUIIA.

2. Raxk BeHBeHICT (1935—2004) — Bucynys rimoresy, o
y Bogu € «mam’ATb». BoHa Hi6u «3amam’saToBye» iH(opMAaIliio mpo
pedoBuHY, AKa OyJa B Hifl posYnHEHA.
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3. Anryan Jlopan JlaByasne (1743—1794) — ueit BueHuii yBiB
(opMyJy BOIM, B0KpEMa BUHAMIIOB TifIpOTEH Ta KUCEHbD.

4. Boga — Hajinpocrima i 3BUYaiiHa pe4oBHHA Ha IJIaHeTi. Aje
B TOW e dYac Boja TaiTh B co6i Oesmid saramor. Ii moci mpomo-
BHYIOTH JOCTIKyBaT! BUYeHi, BHAXOAAYM Bce Oinblie I[iKABUX [a-
HUX IIPO BOJY.

5. Boga — ocHoBa muTTA. Bei suBi TBapuHM i pocauHHI icToTH
CRJIAMAIOThCA 3 BOAM: TBapuHU — HA 7D %, pubu — Ha 75 %, Me-
nysu — Ha 99 %, kapromia — Ha 76 %, Abayka — Ha 85 %, mowmi-
nopu — Ha 90 %, oripku — Ha 95 %, raByHEM — Ha 96 %.

Exercise 2
Task A. Study the words and translate them into Ukraine:

The organism — is a living body possessing a set of proper-
ties that distinguish it from inanimate matter, including metabo-
lism, self-sustaining its structure and organization, its ability to
reproduce them during reproduction, while preserving hereditary
traits.

Ecology — is a science that studies the relations of organisms
(individuals, populations, biogenesis, etc.) with each other and with
the surrounding inorganic nature, the general laws of the func-
tioning of ecosystems of different hierarchical levels, the environ-
ment of the living of living beings (including man).

The collection — is a kind name of publications of author’s
works, undertaken by common or close subjects or collected on a
chronological basis.

Medicine — is a branch of scientific and practical activity that
studies normal and pathological processes in the human body, var-
ious diseases, pathological conditions, methods of their treatment,
prevention and strengthening of human health.

Histology — a section of biology that studies the structure of
tissues of living organisms. Histology is an important branch of
medicine, surgery, extremely essential for pre- and post-opera-
tive analysis, as well as biology.

The atmosphere — is the air shell surrounding the Earth and
the gravity associated with it. The atmosphere takes part in the
daily rotation and annual motion of our planet. The atmosphere of

149



the atmosphere is a mixture of gases in which the liquids (droplets
of water) and solid particles (smoke, dust) are in a suspended state.

The climate — is a long-term weather regime that is observed
in the local area. Practical understanding of the climate is ob-
tained on the basis of statistical processing of meteorological ob-
servations over a long period (several decades).

The regularity — is an objective, constant and necessary in-
terconnection between objects, phenomena or processes arising
from their intrinsic nature, essence.

Task B. Use the words given above in your own sentences.
Task C. Translate the sentences into English:

1. Ogaa 3 mepmux crnpo6 BUABUTHU (iBiosNOriYHI 3aKOHU HaJje-
#®uTh ['inmorpaty, AKuil BYMB, IO 3aXBOPIOBAHHA BHHUKAOTH BHA-
CJiIOK TIPUPOJHUX NIPUYKH, BiIKUIA09Y icHy04i 3a6000HM IIPO BTPY-
9aHHA OOTiB.

2. Y 36ipuury l'inmokpara Hemae KOMHOI 3rajkud PO MiCTHU-
HUIl XapakTep HOXO[:KeHHA XBOPOO.

3. Pisiosoria JIOAWHA i TBAPWH BUBYAE TaKO# 3aKOHOMIPHOCTI
B3a€MOJil TBAPDUHHUX OpPraHi3MiB 3 HABKOJUIIHIM CepeloBUIIEM.

4. Ilepmi yABIeHHA PO 3aKOHOMIPHOCTI SKUTTEMIATBHOCTI TBa-
PUHHHUX OpraHisMmiB OyJu IOB’A3aHi Bi CIOCTepeReHHAMH JiKapiB,
IpaKTUKa AKUX BAMaraJja He TIIbKU 3HAHHA aHATOMIl JoAWHU, a i
PO3YMiHHA OCHOBHUX IIPHHIUIIB (VYHKIIIOHYBaHHSA OpraHisMy.

5. Buennsa l'inmokpara moJaArano B TOMY, L0 3aXBOPIOBaHHSA €
He TIOKapaHHAM OOTiB, a HACHIIKOM MPUPOAHUX (PAKTOPiB, MOPY-
IIeHHA XapuyBaHHA, 3BUYOK i XapakTepy UTTA JIOAUHU.

Exercise 3

Find 8 equivalents from column A in column B:

A B
1) Living organisms a) Cymomu
2) The stomach b) Tpasrents
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A B
3) Filtration ¢) Biosoria
4) Tissue d) #usi opranismu
5) Seizures e) TranuHa
6) Digestion f) lnyHox
7) Quality g) Pinprparia
8) Biology h) Axicrs
1 2 3 4 5 6 7 8
Exercise 4

Complete the sentences as in the text:

1. / water / average / including / water / food / for / an /
containing / 2.5 / is / about / person / liters / intake / the / An
/ adult / in / daily / and / drinks /.

2./ cramps / of / —from / can / cause / Lack / dis-
eases / and / headache / to / water / spasms / muscle /
various /.

3./ to / well / should / lead / you / right / drink / be-
cause / it / can / not / Also, / digestive / disorder / as / after
a meal /.

4. / drinks / and / recommended / it’s / not / down / any /
wash / foremost / food, / with / to / First /.

5. / but / is / also / healthful / to / health, / It / not / not
/ dangerous /.
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Exercise 5
Task A. Study the words:
body doctrine Hippocrates gods physiology

Task B. Translate the following into Ukrainian. Some words
are missing. Choose the most appropriate answer for each gap
from Task A:

1. A sa cTyneHeM (YHKIiIOHAJBHUX IOPYIIeHb, TOOTO 3a Xapak-
TEepOM i BeJWYMHOI BiAXUJEHHA Bii HOpMU HaliBasmJIuBImMuX (isio-
JOTIYHUX (DYHKLIi#f — IparHe YCYHYTH Li BIIXWJIEHHA i MOBEpPHYTH
... 0 HOPMU 3 ypaxyBaHHAM iHAUBifyaJbHUX, €THIYHUX, CTATEBUX,
BiKOBHX 0COOJHMBOCTE!l OpPraHisMy, a Tako eKOJOTITHUX i COIiab-
HHUX YMOB CepeJOBUINA IPOKUBAHHA.

2. Ilo y Ninmmokpata B 6araThox BUIMAJKAaX I'PYHTYBAJOCA Ha He-
BipHUX IlepeAyMOBax, IOMUIKOBAX aHATOMIYHUX i (izionoriyHuX Ja-
HUX, ... IIPO EUTTEBI COKHU.

3. Y 36ipuury l'inmokpara HeMae KOMHOI 3rajkud Ipo MicTHI-
HUIl XapakTep HOXOKeHHA XBOPOO.

4. Tum caMuM ... € TeOPETUYHO OCHOBOK MeJWIIMHH, BeTepu-
Hapil Ta ncuxoJorii.

5. Onna 3 mepmux cpo6 BUABUTH (PisiosioTivuHi 3aKOHH HAJIEHRUTD
lNnnokpaty, AKuit BYMB, [0 3aXBOPIOBAHHA BUHHUKAIOTH BHACIIIOK
NPUPOAHUX IIPUYUH, BiIKUIAI0YY iCHY0Yi 3a6000HU ITPO BTPYUYAHHH ... .

Exercise 6

Choose the best alternative from the options (a, b, ¢, or d) to
complete each sentence:

1. ... is a physical need of the human body.
a) water; b) earth; c) hydrogen; d) mud

2. It is contained in all tissues, and it is essential for meta-
bolic processes, temperature regulation, nutrients transportation
via the circulatory ... and waste removal.

a) discord; b) system; c) server; d) computer
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3. However, try to drink at least ... liters of pure drinking wa-
ter apart from your meals.
a) 1; b) 3; ¢) 1.5; d) 15

4. On the contrary, people leading sedentary lifestyle and eat-
ing a lot of ... and vegetables can reduce water intake.
a) ice; b) water; c) vegetables; d) fruit

5. Also, you should not drink ... after a meal, because it can
lead to digestive disorder as well.
a) right; b) left; c) before; d) between

6. Drinking enough of pure fresh water every day is ... of
the healthiest habits. It helps to prevent a lot of diseases and
stay young for many years.

a) discord; b) one; c) server; d) computer

7. Some people ... even more water.
a) shouldn’t; b) must; c) need; d) needn’t

1 2 3 4 5 6 7

Exercise 7
Task A. Translate into English:

JIONUHA AKiCTD 3picT
3aXBOPIOBaHHA IICUX0JIOTiA

Task B. Insert the words from Task A and translate the sen-
tences into Ukrainian:

1. Physiology ... and animals — this is the science of the func-
tional activity of animal organisms, including humans.

2. The doctrine of Hippocrates was that ... is not a punish-
ment of the gods, but a consequence of natural factors.
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3. Nature of anthropogenic pollution — the amount and ... of
harmful highly toxic substances in the atmosphere, water, food.

4. Thus, physiology is the theoretical basis of medicine, vet-
erinary medicine and ... .

5. Also at various stages of ... and development, the origin
and development of physiological processes in the course of evo-
lutionary and individual development.

Exercise 8

Match 16 words from A with their definitions in B:

A

B

1) Living organisms

a) life

2) Filtration

b) force of influence of the thing on the support

3) Seizures

¢) cleaning

4) Biology

d) special condition of a woman

5) Digestion

e) involuntary muscle contractions

6) The stomach

f) waste production

7) Quality g) the science of living organisms

8) Tissue h) tissue strength in the body

9) Weight i) splitting of food
10) Pregnancy j) substances consisting of amino acids
11) Slogs k) part of the digestive system

12) Muscles

) one of the functions of the human body

13) Proteins

m) this thing is better than that

14) Thermo-regulation

n) body defeat by illnesses

15) Disease

o) epithelium that covers the human body

16) Spasm

p) an attack of organs reduction

71819 (10 |11 |12 |13 |14 |15 |16

154



Exercise 9. «The Chemical Crossword>»

Find twelve words by answering the questions:

Exercise 10

Check on your knowledge of the text « Water is Life» by trans-

lating the following sentences:

1. Boga — mpupoasa moTpeba JOACHKOr0 opraHisMy. Mu Moixe-
Mo tposuTH 6e3 Tii 1o 30—40 nHiB, aje 6e3 BOJM MU He BHKUBEMO
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1 O|L|F|R|A|M
2 S|T|A|T
3 R|IT |T|I |U|M
4 | T |C
5 |D|E|U|T|E I |U | M
6 O|N|I |Z |A|T
7 U|IL|F|U|R|U
8 I/ T|H|I |U|M
9 /M |E|C|H|N K|O |V
10 E|R|U|M
11 LIEIM|E|N |T
1. 74™ element in the periodic system ... .
2. Element 9 of the series, 7 groups.
3. Isotope of hydrogen with atomic mass 3.
4. What is the name of the solid phase of water.
5. Isotope of hydrogen with atomic mass 2.
6. The most modern way of water purification is ... .
7. 2HCl + Nay?0, — Hy?20, 4 2NaCl; 2 —is ... .
8. The lightest metal is ... .
9. The name of the scientist who discovered phagocytosis ... .
10. An element whose molar mass is equal to 55.847 is ....
11. Periodic table of chemical ... of Mendeleyev.




HaBiTh 3—4 nui. | e He AUBHO: opraHidM mopocJoi JoguHu Ha 60—
70 BimcOTKIB cKIamaeTheA 3 Boau. BoHa MicTHTBCA Y BCiX TRAHMHAX
i € HeOOXiMHOW A OOMIHHUX TIPOIIECiB, TEPMOPETYJIAILlii, TPAHCIOP-
TYBaHHSA MOMUBHUX PEYOBMH KPOBOHOCHOI0 CHCTEMOI0 i BUBeJEHHHA
miakis. Bona Gepe ydacTh mparTHIHO y Beix disiomxoriqsux mpo-
necax. Hecrada Bogu Mome CTATH IPHIXHOI0 pisHMX XBOPO6 — Bif,
TOJIOBHOTO GOJII0 0 M’A30BUX CIIasMiB i CymoM.

2. Cepeannomo60Ba HOPMa CIIOKUBAHHA BOAM [JIA JTOPOCHOL JIH0-
IWHUA CKJIanae OJusbKO 2,5 JiTpa, BKANYAIOYH BOIY, MO MiCTUTHCA
B Imi Ta Hamoax. 3BHUYAWHO, MEeBHA KiJbKICTh PiTUHU MiCTHUThLCA
B yCiX IpoAyKTax: pyKTax, 0BO4ax, MOJOI, M’Aci Ta HaBiTh XJIi6i.
ITpore namaraiiTeca BunuBaTé AK MiHiMyMm 1,5 aiTpa uucroi nur-
HOI BOAM OKpeMo Bim mpuiiomy imi.

3. lleaxum mgiogaM MOTPi6HO HaBiTH Oimbme Bomu. Ile BariTHi
SRIHKM, JIIOAW, AKI BEIYTh aKTUBHWIH CHOCIO MUTTA, i Ti, XTO BU-
Ba€ BEJUKY KiJbKiCTh isKi 3 BHCOKMM BMicTOM OigKa i RJIITKOBUHH.
I naBmakm, moau, AKi BeAyThb cUAAIUl croci6 MUTTA, i Ti, XTO BKH-
Bae 6araro ()PYKTiB i OBOUiB, MOKYTb SHHU3UTH CIIO;KUBAHHA BOMM.

4. 3asBuyaii JiKapi peKOMEHIYOTh BUIMBATHU CKJAHKY BOJIU 34
niBroguau o npuiiomy Tsi. Ile rRopucHO mjA TpaBieHHSA i HomoMa-
ra€ CKMHYTHU Bary, OCKiJIbKHU MiCAA CKJIAHKYM BOIM BU 3’icTe MEHIIE.
Taxos BUMMBaiiTe TPOXM MPOXOJOIHOI BOAM BPAHI Ha TOJOTHUMN
HITYHOK — Iie JOIOMOske IPOKUHYTHCA.

5. Ha xkaJup, Bojja 3-T1i] KpaHa B Hallli JHI HEIPUJATHA JJA BEKH-
BaHHA B OiIbIIOCTI BUMAJKiB, TOMy IO BOHA& CHJBHO 3a0pyIHEHA.
®dinpTpoBaHa BOJA UHUCTiNIA, ajie BOHA «MepTBa». BoHa Oesmeuna
I 3M0POB’A, aje i He KopucHa. Halikpamuit Bubip — 1e migseMHua
apresiaHChbKa BOJa, ajie BOHA He BaB:KAW NOCTYITHA. BiuBaHHA MO-
CTaTHHOI KITbKOCTI YMCTOI CBiKOI BOOM KO:KeH HeHb — OJHa 3 Haii-
KOpHCHIMUX 3BWY0K. BoHa momomarae 3amo6irtu 6esxidi xBopoO i
36eperTi MOJOJICTh Ha JOBTi POKH.



Unit 14
ARCHIMEDES’ PRINCIPLE

Archimedes’ principle is a principle that states that a body
immersed in a fluid is buoyed up by a force equal to the weight
of the displaced fluid. The principle applies to both floating and
submerged bodies and to all fluids, i. e., liquids and gases. It ex-
plains not only the buoyancy of ships and other vessels in water
but also the rise of a balloon to the air and the apparent loss of
weight of objects underwater. In determining whether a given
body will float in a given fluid, both weight and volume must
be considered; that is, the relative density or weight per unit of
volume, of the body compared to the fluid determines the buoy-
ant force. If the body is less dense than the fluid, it will float or,
in the case of a balloon, it will rise. If the body is denser than
the fluid, it will sink.

Relative density also determines the proportion of a floating
body that will be submerged in a fluid. If the body is two thirds
as dense as the fluid, then two thirds of its volume will be sub-
merged, displacing in the process a volume of fluid whose weight
is equal to the entire weight of the body. In the case of a sub-
merged body, the apparent weight of the body is equal to its weight
in air less the weight of an equal volume of fluid. The fluid most
often encountered in applications of Archimedes’ principle is wa-
ter, and the specific gravity of a substance is a convenient mea-
sure of its relative density compared to water.

In calculating the buoyant force on a body, however, one must
also take into account the shape and position of the body. A steel
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rowboat placed on end into the water will sink because the den-
sity of steel is much greater than that of water. However, in its
normal, keel-down position, the effective volume of the boat in-
cludes all the air inside it, so that its average density is then less
than that of air, and as a result it will float.

Discuss the following

1. What is Archimedes’ principle?

2. What does Archimedes’ principle apply to?

3. How can you explain Archimedes’ principle?

4. What does relative density determine?

5. What must one take into account in calculating the buoy-
ant force on a body?

Understanding the main points
Translate into English the following questions and answer them:

1. 3rigHoO 3 AKUM NMPUHITATIOM TiJO, 3aHypeHe Y PifiuHY, BUIITOB-
XY€ThCA 3 CHJOI0, IO AOPiBHIOE Basi BUTiCHEHOI piguHU?

2. llo axux TiJ BacTocoByeThcAa mpUHIMI ApximMema?

3. YuM moACHIOETbCA 3[ATHICTH KOpalJiB TpUMAaTHUCA Ha BOJIL
i migfioM MOBITPpAHUX KYJb?

4. Illo BusHadvae Te, 4u Gy/e Tijo TIABATH B JaHil pimuHi?

Vocabulary focus I

Translate into Ukrainian and memorize following words. Use
them in the situations from the next:

To immerse | to put something or someone completely under the sur-
face of a liquid

Fluid a substance that flows and is not solid

To buoy to form something by forcing and pushing it out, espe-
cially through a small opening
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To displace | to force something or someone out of its usual or orig-
inal; position

To submerge | to go below or make something go below the surface of
the sea or a river or lake

Gravity the force that attracts objects towards one another, es-
pecially the force that makes things fall to the ground

To calculate | to judge the number or amount of something by using
the information that you already have, and adding, tak-
ing away, multiplying, or dividing numbers

Vocabulary focus II

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

3akoH ApxiMena — 3aKOH CTATUKU PiJWH i rasis, BTifHO 3 AKUM
Ha 3aHypeHe B pinuHy (a6o ras) Tiio i€ BUIITOBXyYa CHJIa, piBHA
Basi piguHu B 06’€Mi Tina.

3akon Ilackansa (ocHOBHe pIiBHAHHA TiJpPOCTATHKMN) — THUCK
Ha PiIVHY B CTaHIi TeIJIOBOi piBHOBAru IlepeJaeThcA B yCiX HANPAM-
Kax OJHaKOBO.

3axon I'yka BcTaHOBIIOE JiHIfIHY 3aJemHICTh Mik medopmarri-
AMU Ta MeXaHIYHUMH HaIpYy:HeHHAMH.

Exercise 1

Complete the following sentence with the new words from
the text:

body weight gases
rowboat volume; principle
because average substance

1. Relative density also determines the proportion of a float-
ing ... that will be submerged in a fluid.

2. The fluid most often encountered in applications of Archi-
medes’ ... is water, and the specific gravity of a ... is a conve-
nient measure of its relative density compared to water.
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3. A steel ... placed on end into the water will sink ... the den-
sity of steel is much greater than that of water.

4. However, in its normal, keel-down position, the effective ...
of the boat includes all the air inside it, so that its ... density
is then less than that of air, and as a result it will float.

5. The principle applies to both floating and submerged bod-
ies and to all fluids, i. e., liquids and ... .

6. In the case of a submerged body, the apparent ... of the body
is equal to its weight in air less the weight of an equal volume
of fluid.

Exercise 2

Choose the best alternative from the options (a, b, ¢ or d) to
complete each sentence:

1. A crystal is a type of solid matter that ... forms the same
shape.
a) eternally; b) generally; c) hourly; d) always

2. Crystals often form when molten rocks cool down and so-
lidify or when solutions containing minerals ... .
a) evaporate; b) volatilize; c) go; d) die

3. Some crystalline substances, such as rubies and diamonds,
are ... in jewelry.
a) used; b) elder; c) secondhand; d) gone

4. Which state they are in depends on their temperature
and ....
a) impact; b) squeeze; c) pressure; d) oppression

5. An important nonmetallic element, carbon ... naturally
in three forms, or allotropes.
a) happen; b) occurs; c) meet; d) show up

1 2 3 4 5
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Exercise 3
Task A. Study the words:

atomic reactions mass but
element particles molecule element

Task B. Translate the following. Some words are miss-
ing. Choose the most appropriate answer for each gap from
Task A:

1) ... — HaliMeHIIa YaCTUHKA PEYOBHHU, IO BOJOiE Ii XiMiu-
HUMH BJACTUBOCTAMH.
2) IsoTonm — pisHOBUAU ATOMIB TIEBHOTO XiMiYHOTO eJeMeHTa,

o0 MaloTh OTHAKOBUM ... HOMEp, ... PisHi ... duciIa.
3) PajioakTHBHICTH — MHUMOBiJbHE TEPETBOPEHHA HECTIfiKOTO
isoToma ofgHOI0 XiMigYHOTO ... B i30TON iHIIOTO ... , O CYIPOBOKY-

€ThCA BUILyCKAHHAM €JeMEeHTAPHUX YaCTUHOK a00 Anep (HAIPUKIA,
o-9aCTHHOK).

4) fnepHi ... — mepeTBOpeHHA Anep, IO BiOyBawThCA IPH X
3iTKHEHHI OMH 3 OMHUM a060 3 eJTeMEHTADHUMH ... .

Exercise 4
Task A. Translate into English:

a) mpaIlioBaB y rajaysi Teopii aToma;

b) cydacna xiMia posmomiiAeTbcA Ha;

¢) XiMig — Ile HayKa, AKa Ma€ CIIPaBY;

d) crapa Ak cBiT;

e) MIMPOKO BUKOPHCTOBYE (Di3BMKY B BHBUEHH;
f) Bimoma sk mepioguuHa cucrema;

g) BBaIKAETHCA ONHUM 3 HANBARIUBUX TOCATHEHD;
h) TeopeTudHi MoNOKEHHA I'PEIBKUX BUEHUX;
i) 6ysim XimiuHi OCATHEHHA I'PEIBKUX BUEHHX;
j) BakjJaB TeOPETHYHi OCHOBW;

k) ximiuni BHaHHA cTapojaBHIX 4YaciB.
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Task B. Fill in the blanks with the word combinations given

above. There is one extra sentence:

.. with the structure of matter.

. Chemistry is ... .

. ... was practical and empirical.

. ... practice.

. The first theoretical chemistry ... .

.. were in use for nearly one hundred year.

. The XIX®™ century ... of chemistry.

. John Dalton ... .

. Classification of elements by D. I. Mendeleyev ... .

10. The theory of chemical structure by A. M. Butlerov ...

the XIXt century.
11. ... several important branches.
12. Physical chemistry ... chemical processes.

Exercise 5

Find 8 equivalents from column A in column B:

A B
1) to immerse a) pigmHa
2) fluid b) naaByuicTh
3) to buoy ¢) 3aHypIOBaTH
4) to displace d) saTomtoBaTH
5) to submerge €) BUIITOBXYBaTHU
6) buoyancy f) Buricuaru
7) to calculate g) TARIHHA
8) gravity h) o6uucaioBaTu, pospaxoByBaTH
1 2 3 4 5 6 7 8
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Exercise 7
Insert 5 sentences into their proper places in the text below:

A. Delighted at his discovery, he ran home without his clothes,
shouting «Eureka», which means «I have found it».

B. Nine of Archimedes’ treatises, which demonstrate his dis-
coveries in mathematics and in floating bodies, are extant.

C. Archimedes was perplexed, until one day, observing
the overflow of water in his bath.

D. He lived most of his life in his native Syracuse.

E. He invented machines of war (Second Punic War).

Archimedes (287—212 B. C.) is a Greek mathematician, physi-
cist and inventor. He is famous for his work in geometry (on
the circle, sphere, cylinder, and parabola), physics, and hydro-
statics [1].

He was asked by Hiero II to determine whether a crown was
pure gold or was alloyed with silver [2]. He suddenly realized
that since gold is more dense (i. e., has more weight per volume)
than silver. A given weight of gold represents a smaller volume
than an equal weight of silver and that a given weight of gold
would therefore displace less water than an equal weight of sil-
ver [3]. He found that Hiero’s crown displaced more water than
an equal weight of gold, thus showing that the crown had been
alloyed with silver (or another metal less dense than gold) [4].

Among them: On the Sphere and Cylinder, On the Measure-
ment of the Circle, On the Equilibrium of Planes, On Conoids
and Spheroids, On Spirals, On the Quadrature of the Parabola,
Arenarius.

He is said to have told Hiero, in illustration of the principle of
the level, «Give me a place to stand, and I will move the world»
[6]. It was so ingenious that the besieging armies of Marcus
Claudius Marcellus were held off from Syracuse for three years.
When the city was taken, the general gave orders to spare the sci-
entist, but Archimedes was killed.

1 2 3 4 5
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Exercise 8

Check on your knowledge of the text «Archimedes’ Principle»
by translating the following sentences:

1. dxmo Tino cTaHOBUTH ABi TPETMHM TaKOl K IMIJILHOCTi, AK
pimuHa, TO OBi TpeTHHHU ioro o6’eMy Oyne 3aHypIOBaTHCA, 3aMilla-
109M B Tporieci 06’eM pimmHu, Bara AKOTO AOPiBHIOE BCilt Maci Tija.

2. lleft mpuHIMI MOMUPIOETHCA AK HA ILIaBalOYi, Tak i Ha 3a-
HYpeHi Tila Ta Ha Bci piiuHU, TOGTO PiWHMU Ta Ta3H.

3. Ilpu BusHaveHHi Toro, uu Oyze NeBHe TiJ0O IJaBaTH B 3aja-
Hifl piguHi, cJiJ BpaxoByBaTu AK Bary, Tak i 06’eM; To6TO BigHOCHA
IMiJTbHICT 460 Bara Ha ONMHUINO 06’€My Tila, MOPIBHAHO 3 pimu-
HOI0, BUBHAYA€E CTifiKy CcHUIy.



Unit 15
CARBON MONOXIDE (CO)

Carbon monoxide is a chemical compound, CO, a colorless, odor-
less, tasteless, extremely poisonous gas that is less dense than air
under ordinary conditions. It is very slightly soluble in water and
burns in air with a characteristic blue flame, producing carbon
dioxide; it is a component of producer gas and water gas, which
are widely used artificial fuels. It is a reducing agent, removing
oxygen from many compounds and is used in the reduction of
metals, e. g., iron, from their ores. Carbon monoxide is formed
by combustion of carbon in oxygen at high temperatures when
there is an excess of carbon. It is also formed (with oxygen) by
decomposition of carbon dioxide at very high temperatures (above
2000 °C). It is present in the exhaust of internal combustion en-
gines (e. g., in automobiles) and is generated in coal stoves, fur-
naces, and gas appliances that do not get enough air (because of
a faulty draft or for other reasons).

Carbon monoxide is an extremely poisonous gas. Breathing air
that contains as little as 0.1 % carbon monoxide by volume can
be fatal; a concentration of about 1 % can cause death within a
few minutes. The gas is especially dangerous because it is not
easily detected. Early symptoms of carbon monoxide poisoning
include drowsiness and headache, followed by unconsciousness,
respiratory failure, and death. First aid for a victim of carbon
monoxide poisoning requires getting him to fresh air; administer-
ing artificial respiration and, if available, oxygen; and, as soon as
possible, summoning a doctor. When carbon monoxide is inhaled
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it reacts with hemoglobin, the red blood pigment that normally
carries oxygen to all parts of the body. Because carbon monox-
ide is attracted to the hemoglobin about 210 times as strongly
as is oxygen, it takes the place of oxygen in the blood, causing
oxygen starvation throughout the body.

Discuss the following

1. What are the physical properties of carbon monoxide?
2. How is CO formed?

3. Why is carbon monoxide an extremely poisonous gas?
4. How does carbon monoxide affect the human body?

5. Prove that the gas CO especially dangerous.

Understanding the main points

Translate into English the following questions and answer
them:

. fxi xiMiuHi BIACTHBOCTI MOHOOKCHIY BYTJEITI0?
. [le BUKOPHCTOBY€ETbCA OKUC BYTJEII0?
. Yomy 1eit ras 0co6,11B0 HebesmedHUi?
. SIKi cuMnTOME OTPYEHHA YaJHUM Ia3oM?
. ko Gyne mepma momoMora IpU OTPYEHHI YaJHUM rasom?
. Ara roumnentpaiia CO mose 6yt (HaTaJbHOIO IJIA JIOAUHA?
fAka KOHIEHTpAIlA MOKe TIPUBECTU O CMEPTi?

7. Y CRiJbEY pasiB CUJIbHINIIE MOHOOKCHUJL BYTJIEII0 IPUTATYEThCA
J0 TeMOTJ00iHy, Hisk KUCEHbH?

S UL W

Vocabulary focus

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

I'emorao6in — craaaHMit 3aai30BMiCHUHN GiJIOK €PUTPOIUTIB KO-
Bi TBapuWH i JIOAUHY, 3HATHUH 060POTHO 3B’A3yBATUCA 3 KMCHEM, 3a-
Gesmevyodn #0ro mepeHeceHHA M0 TKAHUH.
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JBUT'YH BHYTPilIHHOTO 3rOPAHHA — TUI JBUTYHA, TEILIOBA Ma-
MWHA, B AKifi XiMiuHA eHeprig majauBa, MO 3TOpA€ B po6odiil 30Hi,
[IePeTBOPIOETHCA HA MEXaHIIHY po6oTy.

MMaauBo — ropwodi mpuponHi a6o ITYYHI TBepHi, pimki a6o ra-
30I071i6HI PeYOBUHH, AKi IPU CHAJIOBAHHI CIYIYIOTH JHePeJoM Tell-
JIOBOi eHeprii, 0CHOBHOIO CKJAJ0BOI0 YaCTUHOI0 AKUX € BYTIJellb.

OrpyitHuii ra3 — ras, 1O BUAIAETHCA YU YTBOPIOETHCA B IIPU-
pomHuUX mporecax uu B mpomucaoBocti. Hanpuraan, CO.

BigHoBHUE — crosyka, 10 CKJIALY AKOI BXOAATH ATOMH, IO IIif
Yac XiMigHOI peakIlil BijaoTh eJeKTPOHU, TOOTO € TOHOPAMU €JeK-
TPOHIB.

Po3unHHieTh — 3[aTHICTH PEYOBMHH YTBOPIOBATH 3 iHIIUMHU pe-
YOBUMHAMH I'OMOT'€HHI CHCTeMU — pPO3YUHU.

Pyaa — mpuposHe MiHepaJbHe yTBOPEHHSH, IO MICTUTH MeTAJN
Ta IXHi CIOJYKHU Yy KiTbKOCTAX Ta Y BUIIAMAL, IPUJATHUX i €KOHOMIU-
HO JOLiJbHUX [JI IXHBOIO IIPOMUCIOBOI'0 BUKOPUCTAHHA.

OpreHHﬂ — TOpYIIeHHA (YHELIH 91 yIIKO[HEeHHA opFaHlB BHa-

CTiJOK [ii OTPYT YU TOKCHHIB, IO IPOHUKJIN B OPTaHisM YU yTBO-
pUIHCA B HHOMY.

MeTaau — mpocTi pedoBHHH, IO BOJOIIIOTH B 3BHYAHUX yMO-
BaX XapaKTepPHUMH BJACTUBOCTAMU: BUCOKOIO eJeKTPOIPOBIAHICTIO i
TeILIONPOBIJHICTIO, HETATUBHUM TeMIIepaTyPHUM KOe(il[ieHTOM eJek-
TPOIPOBITHOCTI, 3ATHICTIO TOOpe BiIOMBATH €JEKTPOMATHITHI XBUJIi
(6auck i HEMpPO30picTh), MIACTHYHICTIO.

Exercise 1. «Faculty of Chemistry»

Task A. Study the words. Translate into English:

Chemistry the scientific study of the properties, composition,
and structure of matter, the changes in struc-
ture and composition of matter, and accompa-
nying energy changes

Inorganic chemistry | the branch of chemistry that deals with reactions
and properties of all chemical elements and their
compounds, excluding hydrocarbons but usually
including carbides and other simple carbon com-
pounds (such as CO,, CO, and HCN)
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Analytical chemistry | the science of the characterization and mea-
surement of ; qualitative analysis is concerned
with the description of chemical composition
in terms of elements, compounds, or structural
units, whereas quantitative analysis is concerned
with the measurement of amount

Organic chemistry the study of the structure, preparation, proper-
ties, and reactions of carbon compounds

Physical chemistry | the branch of chemistry that deals with the in-
terpretation of chemical phenomena and prop-
erties in terms of the underlying physical pro-
cesses, and with the development of techniques
for their investigation

Catalysis a phenomenon in which a relatively small amount
of substance augments the rate of a chemical re-
action without itself being consumed

A rare-earth is a mineral that contains one or more rare-earth
elements as major metal constituents

Chemical methods a set of methods for qualitative and quantita-
tive analysis of substances based on the use of
chemical reactions

Task B. Use the words given above in your own sentences.
Task C. Translate the following:

1. Ximia BurIamasaca i BuBUagaca Ha TPbOX kKadenpax (ismko-
MaTeMaTUIHOTo (haKyabTeTy: Radenpa ximii, TexHigHoi Ximil Ta arpo-
Ximii.

2.Y 1933 poui ¢akyaprer Ximii 6yB BumiJeHMi i3 (ismKo-Xi-
MiKO-MaTeMaTHIHOr0 iHCTHUTYTY i Bigpasy Oyau opraHizoBaHi HOBi
Ragenpu: opraHiuHoi, HeopraHiuHoi, aHaJiTHYHOI i (pismuHOl Ximii.

3. Radenpy nepraniunoi ximii ouosmosas €. K. JlomarTo (1944 —
1952).

4. llicna BiftHum mocaimHWEW Kadelpu TOYAJA BUBYATH PilKO-
3eMeJbHI (TOpUIu.

5. 3’aBuiacs IMKoJa XiMiYHAX METO/iB 3aXUCTy HABKOJIUIIHHOTO
cepeJOBHIIA.

6. Crorogui moCTiIKeHHA €KOJOTIYHOTO KaTagisy MPOBOIUTHCA
mpoecopom T. JI. Pakutchrum.
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Exercise 2

Complete the following sentences with the new words from
the text:

monoxides compound concentration
decomposition iron carbon
combustion reduction flame
water air
1. Fishing in salt and fresh ... — is a major source of food

for many parts of the world.
2. Although no two organisms decompose in the same way,
they all undergo the same sequential stages of ... .
3. The physical properties of ... vary widely with the allo-
tropic form.
4. The staff meeting was intended to help clear the ... .
5. ... depends on the variation of the volume of the solution
due mainly to thermal expansion.
6. Among ..., CO is neutral, GeO is distinctly acidic, and
SnO and PbO are amphoteric.
7. She refused to accept a ... in wages.
8. A human male of average height has about 4 grams of ...
in his body, a female about 3.5 grams.
9. The ... sang the points of her hair.
10. Uncatalyzed ... in air requires fairly high tempera-
tures.
11. Now it’s very easy actually to get a chemical ... from prod-
ucts into the human body through the skin.

Exercise 3

Choose the best alternative from the options (a, b, ¢ or d) to
complete each sentence:

1. It is very slightly soluble in water and burns in air with
a characteristic ... flame, producing carbon dioxide.
a) blue; b) yellow; c) red; d) purple
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2. The gas is especially dangerous because ... .
a) because of its physical properties; b) it is not easily detected,;
c) it is very much in the atmosphere; d) it is radioactive

3. Early symptoms of carbon monoxide poisoning include ... .

a) insomnia, loss of appetite, which leads to exhaustion of
the body and death; b) vomiting, then faint and death; c) chok-
ing, them a person loses consciousness and death; d) drowsiness
and headache, followed by unconsciousness, respiratory failure,
and death.

4. When carbon monoxide is inhaled it reacts with ... , the red
blood pigment that normally carries oxygen to all parts of the body.
a) leukocytes; b) platelets; c) hemoglobin; d) cell

5. It is ... , removing oxygen from many compounds and is used
in the reduction of metals.

a) reducing agent; b) oxidizing agent; c) reducing agent;
d) can act as an oxidizing agent.

6. Carbon monoxide is formed by combustion of ... in oxygen
at high temperatures.
a) carbon; b) phosphorus; c) sulfur; d) silicium

7. Carbon monoxide is attracted to the hemoglobin about ...

times as strongly as is oxygen.
a) 1000; b) 210; c) 55; d) 410

8. It is a component of producer gas and water gas, which
are widely used ... .

a) fertilizer; b) materials for carbon production; c) artificial
fuels; d) reducing agent

9. A concentration of carbon monoxide about ... can cause

death within a few minutes.
a) 0.1 %; b) 1 %; ¢) 10 %; d) 100 %

1 2 3 4 5 6 7 8 9
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Exercise 4

Task A. Study the words:

reducing agent  soluble inhaled
decomposition combustion generated
poisonous hemoglobin artificial fuels

Task B. Translate the following sentences. Some words are
missing. Choose the most appropriate answer for each gap from
the word above:

1. Ile KOMIIOHEHT BHPOGJEHOIO ra3y Ta BOAM, AKUIl MUPOKO BH-
KOPHCTOBYETHCH ... .

2. Ilpu ... okcuay ByTJellio BiH pearye 3 TeMOTJO0iHOM, TIir-
MEHTOM 4YepBOHOI KpOBi, AKWiIl 3BUYAllHO IE€PEHOCUTHh KUCEHb y BCi
YaCTUHU TiJa.

3. e ..., Aruil BUgaId€e KACEHb 3 6araTboX CIIOJIYK i BUKOpHC-
TOBYE€TBbCA IJA MeTaliB, HAIIPUKJIAJ, 3aJisa.

4. Oxcup ByrJemio ABIA€E co6oo xiMiuny crmoayry CO, 6e36aps-
Huil, 6e3 s3amaxy, 6e3 cMaky ... ras, AKMA B 3BUUAMHUX yMOBax
MeHII OIiNbHUM, Hi MOBITpA.

5. Bin nyse ciabo ... y BoJi i TOPUTH B MOBITPi 3 XapaKkTepHUM
CHHIM TIOJYM’AM, IO BUPOOJAE BYTJIEKUCIHN ras.

6. Bin Takom yTBOPIOETHCA (3 KHCHEM) IIIAXOM ... TBOOKCHULY
ByTJIeI[I0 IIpU Ay#e BHCOKUX TeMIlepaTypax.

7. Ilpu BmwxaHHI OKCHIy BYyTJeIl0 BiH pearye 3 ..., IiIMeH-
TOM 4ePBOHOI KpOBi, AKWIl 3BUYAHO IePEHOCUTh KUCEHb y BCi dac-
THHH Tifna.

8. Oxrcup BYIVIEII0 YTBOPIOETHCA NPH ... BYTJIEI0 B KWCHI Ipu
BUCOKUX TeMIlepaTypax, KOJYU BUHUKAE HAJJIUIIOK BYTJeLIO.

9. Bin npucyTHiil y BUXJONHUX ra3ax ABUI'YHIB, IBUTYHIB BHYT-
PIOIHBOTO BTOPAHHA i ... ¥ BYTiJIbHUX II€4YaX, lledaxX Ta ra30BUX IPH-
Jajfax, AKi He OTPUMYIOTb NOCTATHLO IOBITpPA.
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Exercise 5

Find 16 equivalents from column A in column B:

A

1) to detect

a) BOUXATH

2) starvation

b) sropauusa

3) to inhale

¢) oTpyeHuUit

4) appliance

d) momivarTu, BUABAATH

5) soluble

€) BHXJIOI

6) combustion

f) rosoBHuit 6inb

7) excess

g) HEIIPUTOMHICTh

8) to exhaust

h) 6es3 zamaxy

9) furnace

i) BUKJIMKATH

10) unconsciousness

j) roJomyBaHHsA

11) victims

k) Hamauimox

12) to summon

1) 6es6apBHUit

13) headache

m) mpuiaf, IPUCTPil

14) colorless

n) xepTBa

15) poisonous

0) POBYMHHMIA

16) odorless

p) miv

10

11 |12 |13 |14

15

16

Exercise 6

Check on your knowledge of the text «Carbon Monoxide» by

translating the following sentences:

1. Monookcu, Byraeiio — 6e36apBHUil, Kyime oTpyiiHuii ras 6e3
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B aBTOMOOGIJIHHUX ABUI'YHAX Ta ONATIOBAJbHUX IpPUIANAX, AKi Ipa-
II0I0Th Ha BYTLLI 460 Ha iHIMKUX BUIAX TPUPOHOTO MAJuBa. ¥ BOJi
Maiiske He PO3UMHAETHCA 1 He BCTyIae€ 3 Helo B XiMiYHY B3a€MOJII0.
HaxesuTs 10 HECOJETBOPHUX OKCHIIIB.

2. Ormcaowdnch, YafHui ras3 yTBopioe Byraekucauii ras. [Ipu
IMift peakIlii BUALIAEThCA BeJUKa KilTbKicTh TemaoBoi emeprii. Ochb
YOMY OKCHJ BYIJIeIl0 3aCTOCOBYEThCA B ONAJIOBAJBHUX CHCTEMAaX.

3. Y n1a6opaTOPHUX YMOBAX OKCHJI, BYTJIEI0 ONEPHKYOTH ILIAXOM
PO3KJIAJAHHA MYPAIIMHOI KUCJIOTH, AKe BiMOYBAETHCA IIij] BILIMBOM
rapAadoi KOHIIEHTPOBAHOI CipuaHOl KMCJAOTH, a00 MPHU MPOITYyCKAHHI
ii gepes okcup docgopy.

4. 3ycrpiuaeTbesA BCIOMH, e iCHYIOTh YMOBH JJiA HEIIOBHOTO 3I0-
PAHHA PedYoBHH, 1O MicTATh ByrJaenb. CO BXOAUTH 0 CRJIALY ra-
3iB, MO BUIMATHLCA B MPOIECAX BUILJIABKU Ta MEPEPOOKM TOPHUX
Ta KOJbOPOBUX MeTAJiB, BUXJOIHUX rasiB IBUT'YHIB BHYTPilIHHOTO
3TOPAHHA, T'a3iB, M0 YTBOPIIOTHCA MPU BUOYXOBUX poboTax i mpu
BuOyXxax JeAKUX IPUPOJHUX rasiB Ta iH.

5. Ilpupopuwmit piserr CO B atmocpepi 0,01—0,9 mr/m3. B ar-
mocepy CO morpamife B CKJIaAi BYJKaHiYHUX i GOJOTHHUX TasiB,
B Pe3yJbTaTi JICOBUX i CTETIOBUX IOKeEHR, BUIiIeHHA MiKpOOpraHis-
MaM#, POCIMHAMH, TBAPUHAMHE i JIOIIHOO.



Unit 16
EVAPORATION

Evaporation is a change of a liquid into vapor at any temper-
ature below its boiling point. For example, water, when placed
in a shallow open container exposed to air, gradually disappears,
evaporating at a rate that depends on the amount of surface
exposed, the humidity of the air, and the temperature. Evapo-
ration occurs because among the molecules near the surface of
the liquid there are always some with enough heat energy to
overcome the cohesion of their neighbors and escape. At higher
temperatures the number of energetic molecules is greater, and
evaporation is more rapid. Evaporation is also increased by in-
creasing the surface area of the liquid or by increasing the air
circulation, thus carrying away the energetic molecules leaving
the liquid before they can be slowed enough by collisions with
air molecules to be reabsorbed into the liquid. If the air is humid
some water molecules from the air will pass back into the lig-
uid, thus reducing the rate of evaporation. An increase in at-
mospheric pressure also reduces evaporation. The process of
evaporation is always accompanied by a cooling effect. For ex-
ample, when a liquid evaporates from the skin, a cooling sensa-
tion results. The reason for this is that only the most energetic
molecules of liquid are lost by evaporation, so that the aver-
age energy of the remaining molecules decreases; the surface
temperature, which is a measure of this average energy, de-
creases also. Many refrigeration processes are based on this
principle.
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Discuss the following

1. What is evaporation?

2. Why are the molecules of a liquid much closer together
than those of a gas?

3. How is the friction generated by?

4. Do all liquids flow with the same ease?

5. What position does liquid state occupy?

6. What shape does liquid take?

7. Is it possible for a liquid to be compressed?

Understanding the main points
Translate into English the following questions and answer them:

1. Big doro 3ajemuTh MIBUIKICTH BUIIAPOBYBAHHA BOIU?

2. Ilpu arift TeMnepaTypi KiTbKiCTh BHCOKOEHEPreTUYHHUX MO-
Jexya 6iabima?

3. Ilo BinGyBaeTHCA 3 BUCOKOSHEPIeTHIHIMHY MOJEKYJIaMH, TP
Hi BOHM OYAyTh CIOBIIHHIOBATHCA TPU 3iTKHEHHI 3 MOJEKYJIAMU
MIOBITpA Ta TOTJIMHAHHI PiIWHOI0?

4. ITpu Aromy aTMoc(hepHOMY THCKY 3MEHIIYETbCA BUIIAPOBY-
BaHHA?

5. ITlo BimGyBaeTbcA 3 €HEPTi€ MOJEKYJ, fAKi 3aJUIIHIUCDH, i
TeMIIepaTypolo NOBEpPXHi B IIpolieci 0XO0J0HeHHA?

Vocabulary focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the text:

Evaporation | the process of transition of a substance from a liquid to
a gaseous state by increasing the temperature and/or
pressure

Liquid a substance which is not solid but which flows and can
be poured, for example, water

Humidity the amount of water vapor present in the air
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Molecule smallest unit (usually of a group of atoms) into which
a substance could be divided without a change in its
chemical nature

Air the mixture of gases that surrounds the earth and which
we breathe

Reabsorbed to absorb something again

Cohesion the intermolecular force that holds together the mole-
cules in a solid or liquid

Reduce to become or to make something smaller in size, amount
degree, importance

Accompanied | having companions or an escort

Refrigeration | the cooling of breezing of food in order to preserve it

Vocabulary focus II

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

Hupryaania moBiTpa — kosoo6ir (kpyroBe oGepTaHHA) TO-
BiTpA.

TemnepaTypa KMIiHHA — TeMIlepaTypa, IpU AKill NpPymRHICTH
HacHu4eHOI Iapy JOPiBHIOE 30BHIMIHBOMY THUCKY, IIPU JOCATHEHHI IIi€l
TEeMIePaTypHu PiivHA IOYNHAE KUIIITH.

TenaoHociii — pevdoBUHA, 1O TTEPEHOCUTH TEILIOTY Bif Tila, Ha-
rpitoro y 6imbImiii Mipi, [0 Tilia MeHII HArpiToTo.

Bakyym — craH pospifseHOro rasy B HEIPOHHMKHOMY pesep-
Byapi.

Ronaencania mapm — mnepeTBopeHHA BOAAHOI mMapu y pimkumit
CTaH.

TemnoBa eHepria — eHepria pyxy aToMmiB MogekyJ ab6o iHImmMX
JACTHHOK, 3 AKUX CKJIAJAETHCA TiJO.

AtmocgepHuii THCKE — THCK, 3 AKMM aTMocdepa Semri Iie
Ha 3eMHY IIOBepXHI0 i Bei Tina, mo Ha Hiit posTalloBaHi.

Cy0aimania — nepexia peYoBUHH i3 TBEPAOTO CTaHY B ra30moi6-
HUll, OMHHAIOYH DPIiIKy (asy.

Oxo0m0/1:eHHA — IIPOIIeC BifiBeIeHHA TEILIOTH BiJl 0XOJIO/IYBaHO-
T'0 TiJa [0 iHIOTO TiJa (cepeqoBUINA), O MAE HUMHIY TEeMIepaTypy.
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Exercise 1. «Chemistry as the Study of Separations»

Task A. Study the words and translate them:

Heterogeneity | the quality of being diverse and not comparable in kind

Floating the act of someone who floats on the water

Diffraction when light passes sharp edges or goes through nar-
row slits the rays are defected and produce fringes of
light and dark bands

Separate divide into components or categories
Filtration the act of changing a fluid by passing it through a filter
Centrifuge an apparatus that uses centrifugal force to separate

particles from a suspension

Funnel a conically shaped utensil having a narrow tube at the
small end; used to channel the flow of substances into
a container with a small mouth

Task B. Use the words given above in your own sentences.
Task C. Translate the following:

1. HeomHopigHicTh neAKMX MaTepiatiB Moke OyTH BUABJIeHA 3 3a-
KPUTHMU OYKMa: KaMiHHA, cycleHsil micky, sMimaHoro 3 Bojoio, ras,
Mo TJIaBa€ B BOJI, MiHA 3 OyJbpbamkamMy rasy B piuHi.

2. Ille ogamM MeTOMOM i BUABJIEHHA HEOMHOPiTHOCTEH B TBEP-
IUX TiJaX € peHTreHiBcbKa IU(pAaKIig, TOMy IO, Ha MACTA, BU-
ABJEHHA PEHTTEHOTPAM KOMHOTO TBEPAOTO Tijla 3’ABIAETHCA Hesa-
JIeHO Bij iHIMUX, AKi MOMKYTh OyTU IPUCYTHIME B cyMimi.

3. Y cycuensii TBepAi YaCTHHKM 3a3BWYail Bifiandl0TbcA 3 pi-
JIVHY TMLIAXOM (GinbTpartiii, mo 6inbm momupeHa B JabopaTopii, Him
(iTbTPyBaHHA OcanLy.
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Exercise 2

Complete the following sentences with the new words:

evaporation molecule accompanied reabsorbed
reduce liquid humidity air
cohesion refrigeration

1. My plans are still in the ... .

2. The green area helps ... COyin the atmosphere.

3. The sand has no ... and under pressure it has spread out-
wards into the surrounding soil, allowing the masonry above it to
sink down.

4. The government has pledged to ... the amount of chemi-
cals used in food production.

5. He was ... by his secretary.

6. Once the ... stops working, the poisons will leak out.

7. The air is so dry that ... makes you feel suddenly cold.

8. The ... broiled angrily.

9. The water was cold and refreshing from the ... .

10. A ... consists of two or more atoms.

Exercise 3. «Do you know that?..»
Translate into Ukrainian:

William Henry (1774—1836) was an English chemist
who studied the medicine at Edinburgh, He practiced for time
in Manchester but soon devoted himself to chemistry. He formu-
lated the law named after him as Henry’s law. This states that
the amount of gas absorbed by a liquid is directly proportional
to the pressure.

Emile Coue (1857—1926), was a French chemist who de-
vised a system of psychotherapy, named after him as Coueism.
Coue’s patients were persuaded to believe that, ‘Every day, in ev-
ery way, I am getting better and better’. But such methods are
no longer confined to the clinics, and brainwashing of one kind or
another (eg. high-powered advertising) is now an accepted fact
in our modern society; and not least in the world of professional
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sport, where the high rewards and the accompanying prestige
which await the successful competitor have brought him or her
to realize that it is not necessarily enough merely to be fitter,
faster, or stronger, or better equipped in technique than one’s
opponent.

Exercise 4

Choose the best alternative from the options (a, b, ¢ or d) to
complete each sentence:

1. ... is a change of a liquid into vapor at any temperature be-
low its boiling point.
a) vaporization; b) evaporating; c) evaporated; d) evaporation

2. For example, water, when ... in a shallow open container
exposed to air, gradually disappears, evaporating at a rate that
depends on the amount of surface exposed, the humidity of the air,
and the temperature.

a) locate; b) place; c) placed; d) localize

3. Evaporation occurs because among the molecules near
the surface of the liquid there are always some with enough heat
energy to overcome the ... of their neighbors and escape.

b) connection; b) cohesion; c) adhesion; d) coherency

4. At higher temperatures the number of energetic molecules
is greater, and evaporation is ... .
a) rapidly; b) more rapidly; c) the most rapid; d) more rapid

5. An increase in atmospheric pressure also ... evaporation.
a) reduces; b) reducing; c) reduced; d) reduce

6. The process of evaporation is ... accompanied by cooling
effect.
a) ever; b) always; c) invariably; d) perpetually

7. The reason for this is that only ... molecules of liquid are
lost by evaporation, so that the average energy of the remaining
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molecules decreases; the surface temperature which is a measure
of this average energy, decreases also.

a) the most energelic; b) more energetic; c) the worst ener-
getic; d) energetic

8. Many refrigeration processes ... on this principle.
a) base; b) based; c) are based; d) were based

1 2 3 4 5 6 7 8

Exercise 5

Task A. Study the word combinations:

boiling point energetic molecules
humidity of the air process of evaporation
surface of the liquid refrigeration processes

atmospheric pressure

Task B. Translate the following. Some words are miss-

ing. Choose the most appropriate answer for each gap from
Task A:

1. Ilpu migBumeHHi ... TaKO# 3MEHITYETHCA BUIIAPOBYBAHHA.

2. ... BaBMIU CYIIPOBOJGRYETHCA OXOJO[KYI0UUM e(eKrTOoM.

3. Bararo ... 3acHOBaHi Ha I[bOMY IIPUHIIUIII.

4. BunapoByBaHHA — Ile TIePeTBOPEHHA pPiAWHM Ha Map INpH
Oynp-AKiil Temmeparypi HUEKUE ... .

5. Boma, nepebyBatoun B Herun6okifl Bimkpuriii emMHOCTi, TIpH
KOHTAKTi 3 IOBITPAM, IIOCTYIIOBO 3HUKAE, BUIIAPOBYETHCA 31 MIBUJ-
KicTi0, fiKa 3aJeRHUTHh Bifi 06’€My OIPOMiHIOBAHOI TIOBEPXHi, Bif ...
i TeMmepaTypu.

6. BunapoByBaHHA BiIOyBa€ThCA TOMY, IO MisK MOJEKYJIaMU
Ha ... 3aBHKIU € MOJEKYJIN 3 JOCTATHHOIO TEILIOBOI0 eHeprieio.

7. Ilpu GinbII BUCOKMX TeMIIepaTypax KiJIbKicTb ... 6inbIne, a Bu-
[IaPOBYBaHHA Bif0yBa€ThCA OiJIbII IMBUAKUMU TEMIIAMH.
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Exercise 6

Match the parts of the text and their subheadings. There are
three choices you do not need to use:

A. Evaporation.

B. Escaping of Molecules.
C. The two pressures.

D. Vapour pressures.

F. A Chemical Change.

G. Percentage Composition.
H. Strength of Attraction.
I. Miscible System.

1. ...

If only one liquid phase is present, each component will affect
the vapour pressure of the other, and the mixture will exhibit vapour
pressures, boiling points and compositions similar to a completely
miscible system. A distillate may or may not deparate into two
layers, depending upon its percentage composition and temperature.

2

The molecules of a liquid are much closer together than they
are in a gas, because of the greater relative strength of attraction,
the density of liquids being much greater. Naturally as the vol-
ume of a liquid begins varying with temperature its density will
also start varying with temperature.

The molecules within the interior of a liquid have a definite aver-
age energy of motion, and thus a definite mean velocity at each tem-
perature. Some of them, however, at any given instant have a velocity
sufficiently greater than the average velocity and this enables them
breaking through the surface layer of molecules and escaping. Es-
caping of molecules from a liquid into its vapour is called evaporation.

4. ...

If two liquid layers are present in any mixture, their compo-
sitions must always be much as to produce the same partial va-
pour pressure of any given components from both phases. Any
component for which this was not true would of course continue
to evaporate from the phase having the higher pressure, and con-
dense in the phase having the lower pressure until the one phase
disappeared or the two pressures did become equal.
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6. ...

If evaporated, a mass of greenish crystals will be obtained.
The crystals will have totally different properties. This is an ex-
ample of a chemical change. So, a chemical change may be called
a chemical reaction or simply a reaction, the substances entering
into a chemical reaction are called reactions. Phenomena accom-
panied by radical changes of substances.

Exercise 7

Find 10 equivalents from column A in column B:

A B

1) evaporation a) BUCTABJIATH, BUABJIATH
2) to boil b) s4erienHs, 3B’A30K
3) shallow ¢) KHUIiTH
4) to expose d) moGopoTu
5) humidity €) BUNIapOBYBaHHA
6) to overcome f) nuprynania

7) cohesion g) BOTKiCTh

8) to escape h) siTkHeHHA, KOJIi3iA

9) circulation i) MiJKw@ii, TOBepXoBUit
10) collision j) yTexru, BpaTyBaTHCA

1 2 3 4 5 6 7 8 9 10
Exercise 8

Insert 5 sentences into their proper places in the text below:

A. Water, alcohol, gasoline flowing easily, while heavy oil,
glycerin flowing very slowly.
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B. The greater the friction, the slower is the flow.

C. Increasing in temperature increases the kinetic energy of
all molecules.

D. They are known as transition temperatures.

E. We give this example for illustration that the molecules of
a liquid diffuse, though much more slowly than do those of a gas.

[1]. The change of a liquid into the gaseous or solid states
being dependent upon the kinetic energy of the molecules, which
in turn is dependent upon the temperature. There are definite tem-
perature characteristics for most liquids at which these changes
occur. [2].

If we place one liquid layer carefully on top of a layer of a
denser liquid in which it is soluble, and set the vessel where
it won’t be disturbed, we shall see that two liquids begin gradu-
ally mixing. It is also to be taken into consideration that all lig-
uids do not flow with the same ease. [3].

When a liquid flows, layers of molecules begin rubbing over
each other, friction being generated by this rubbing of layers of
particles. [4]. A liquid which resists flowing, or resists the ac-
tion of any other deforming force upon it results in a homoge-
neous solution. [5].

Exercise 9

Check on your knowledge of the text «FEvaporation» by trans-
lating the following sentences.

1. BunapoByBaHHA pPO3YMHIB BMMarae 3HAYHUX 3aTPAT TEILIO-
Bol eHeprii. B Akocti rpitouux areHTtiB (TENJIOHOCIIB) B IIbOMY ITPO-
1[eci BUKOPUCTOBYIOThCA: HacHYeHa BOAAHA Tapa, AKa Ha3WBAETbCA
rpiloyoi0 mapoio a6o MEePBHHHOI Tapol; AUMOBI rasu MPHU TeMIIe-
parypi 500—800 °C.

2. ITapa, 110 yTBOPIOETHCA IIPH BUIIAPOBYBAaHHI PO3YUHY, HA3UBA-
€ThCA BTOPUHHOW. BTOpuHHA mapa Tako# Moie BUKOPUCTOBYBATHCH
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B AKOCTi TEIJIOHOCiA TP BUNIAPOBYBaHHI pO34MHIB 460 B iHIIKX IIPO-
necax. B mux BuUmaarax BOHA HAB3WBAETHCA eKCTPAINapoio.

3. BunapoByBaHHA miJ BaKyyMOM Ma€ psAJ IepeBar: 3aBIAKU
SBHUMEHHI0 TeMIIepaTypu KUIIIHHA PO3YMHIB B AKOCTI TeIJIIOHOCIIB
MOie BUKOPHCTOBYBATHUCh Ilapa HU3bKUX IlapaMeTpiB, B TOMY 4HCJi
BTOPHHHA I1apa BUIapHOi yCTAHOBKM, IO MiJBUIIYE eKOHOMiUHiCTh
Ipoliecy; MOKJINBICTh BUNIAPOBYBAHHA PO3UYUHIB TEPMOUYTJAUBUX pe-
40BUH (€3 TOripmieHHA iXHLOI AKOCTI (JiKApCHKUX TpemaparTiB, Bi-
TaMiHiB, PPYKTOBUX COKiB i iHImIe).

4. HenonikamMu BUIIapoBYyBaHHSA m,u BaKyyMoM €: 30inbIIeHHA
TOBHIVMHHA CTiHOK BI/IHapHI/IX anapaTlB iix BapTOCTl, Ha,lLMlpHa BH-
TpaTa eJeKTpoeHeprii Ha MiATPUMKY BaKyyMy B CHCTeMi.

5. BunapoByBaHHA CyNpPOBOMKYEThCA O0OEPHEHHUM IIPOLIECOM —
KOH/IeHcali€lo napu. fIRmo mapa HaJ IOBePXHE0 PiiWHU HacWIeHa,
TO Mi# IpoIllecaMy BCTAHOBJIEThCA TUHAMIYHA piBHOBara, pu Akii
KITBKICTD MOJIERYJI, IO MOKUAAIOTh PiTUHY B OJWHUIO YacCy, HOPIB-
HIOE KiJIBKOCTi MOJIEKY.JT, IO TIOBepPTAThCA B Hel. fArmo mapa Ham pi-
JIVHOI0 HeHacuueHa, TO BUIIapOBYBaHHSA NPOJOBHKYBATUMETHCA OTH,
IOKY Tapa He CTaHe HACUYEeHOW, a60 [0 TOBHOTO BUCUXAHHA PiAMHM.

6. BunmmapoByBaHHA Bif6yBa€ThbcA He JHINE 3 IOBEPXHi piuHM,
aJse i 3 moBepxHi ycix TBepaux Tia. Ileft mporec HA3UBAOTEL CYyO6.Ti-
mariieo. Ilpu cy6aimarii, Ak i Tpu BUNIAPOBYBaHHI, pEYOBUHA 0XO-
JIOJIHYEThCA.



Unit 17
CHEMICAL ANALYSIS

As you know, chemistry is the study of different kinds of mat-
ter, called substances, and the changes involved when one sub-
stance is transformed into another. Matter exists in three differ-
ent states: solid, liquid and gaseous.

The most important characteristic of a substance is its uniformity
of composition and the fact that all samples of a specific substance
show the same properties. There are two kinds of properties: physi-
cal (color, taste, odor, touch, density, hardness, solubility and ability
to conduct electricity and heat) and chemical. Chemical properties
are the changes in composition undergone by a substance when
it is subjected to various conditions. The various changes can be
physical and chemical. The physical properties tend to be temporary.
In a chemical change the composition of the substance is changed
and new products are formed; these changes are permanent.

All pure substances can be divided according to their compo-
sition into two main classes: elements (metals and non-metals)
and compounds.

Laboratory investigations of compounds follow two general
techniques — analysis and synthesis. Analysis is breaking down
(decomposing) the compound into its constituent elements. They
in turn are then identified by qualitative analysis, and their relative
weight or volume is determined by quantitative analysis. The di-
rect opposite of analysis is synthesis. Synthesis means building
a compound from simpler substances or elements. For example,
water is analyzed when an electric current is passed through it,
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decomposing it into hydrogen and oxygen; it is synthesized when
hydrogen gas is burned in the presence of oxygen, forming water.

Nowadays the word assay can be applied to analysis in gen-
eral, but in particular it means the analysis of pharmaceutical
and official drugs. Assaying by dry methods is dry-assay and by
wet methods — wet-assay. An assay balance is also called an an-
alytical balance.

There are such kinds of the qualitative analysis (detection of
the kind of substances present): chemical by means of precipita-
tion or wet method, thermal by means of flame tests and blowpipe
analysis, optical by means of spectroscopic and crystal structure,
electrical by means of electrolysis and high frequency spectra, me-
chanical by means of microscope analysis and specific gravity, and
biochemical by means of microorganisms — yeasts. The quantita-
tive analysis (determination of the amount of substances present)
can be mechanical by means of gravimetric methods (weighing
the amount), volumetric methods (titrating the amount); thermal
by means of combustion and combustion gases absorption; elec-
trical by means of conductometry, mass spectra, and optical by
means of colorimetry and fluoroscopy.

Discuss the following

1. What are the two kinds of properties of substances?

2. What is the difference between the physical and chemical
changes?

3. What are the two kinds of laboratory investigations?

4. What is the difference between analysis and synthesis?

5. What is the difference between quantitative and qualitative
analysis?

6. What types of quantitative analysis do you know?

7. What types of qualitative analysis do you know?

Understanding the main points
Translate into English the following questions and answer them:

1. Illo BuBuae ximisa?
2. flka maliBamauBiIIa XapaKTepPUCTUKA PEIOBUHU?
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3. 3a mOIOMOroo 40ro BUKOPUCTOBYIOTH TEPMiUHUI MeTON AKic-
HOTO aHAJi3y?

4. B akux Bugax icHye martepia?

5. Illo BigGyBaeThcA MpH XiMiuHifl 3MiHI peuoBHMHU?

6. Ski MeTosU BUKOPUCTOBYIOTH NP Ja60PATOPHUX MOCIiHeH-
HAX CIOXYK?

7. Illo Take rpaBiMeTpUYHHIT MeTOI?

Vocabulary focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the text:

Chemical substance is a form of matter having constant chem-
ical composition and characteristic properties.

Chemical combination the mixture you get when two or more
things are combined.

Formula a standard or accepted way of doing or making some-
thing.

Chemical compound is a chemical substance composed of many
identical molecules (or molecular entities) composed of atoms from
more than one element held together by chemical bonds.

Qualitative analysis determines the presence or absence of a
particular compound, but not the mass or concentration. By def-
inition, qualitative analyses do not measure quantity.

Synthesis is the artificial execution of useful chemical reac-
tions to obtain one or several products.

Gravimetric methods a set of methods used in analytical chem-
istry for the quantitative determination of an analytic (the ion be-
ing analyzed) based on its mass.

Conductometry is a measurement of electrolytic conductivity
to monitor a progress of chemical reaction.
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Vocabulary focus I1

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

RoaopumeTtpia ¢isuuHMit MeTon XximiuHOro aHaJisy,
3aCHOBaHUIl Ha BHU3Ha4YeHHI KOHIleHTpallil
PeYOBMHM 3a iHTEHCHUBHICTIO 3a6apBJeHHA
posuuHiB (6iABII TOYHO — 3a IMOTJIHUHAH-
HAM CBiTJIa pO3YMHAMU)

IpoBigank MarepiaJ, 110 IPOBOAUTH cBiTJio. [aa mpo-
BiflHMKa XapaKTepHi BHUCOKiI Terao- abo
esekTponposinnicTs. Haiidacrime mnposiz-
HUK € PEYOBHHOI, AKa Mae 6arato Bifib-
HUX eJEeKTPOHIB (MeTaJu)

OnTnuni MeToxM aHAJXI3y 3aCHOBaHI Ha BHKODHCTaHHI ABHIIA BH-
IMyCKAHHA eJEeKTPOMATHITHOTO BHIIPOMi-
HIOBaHHA aToMaMH a60 MOJEKyJIaMH Jo-
cHimsHyBaHoi pedoBMHU ab0 B3aeMOmAil
€JEeKTPOMArHITHOTO BUIIPOMIHIOBAHHA 3 pe-
YOBHUHOI0

dDiawopockomia METOJl PEeHTTeHOJOTIiYHOTO [TOCJiIKeHH,
IIpU AKOMY 300pakeHHA 06’€KTa ONEPIKY-
0Th Ha CBiTJIOBOMY ((hJII0OpECIIEHTHOMY)
eKkpaHi

BioponHa cmekTpockomia BUBUYEHHsA IePeXo/iB ¥ MoJeKyaax, y AKUX
KOJMBAJbHI Ta €JeKTPOHHI CTaHU 3MiHIO-
I0ThCA OJHOYACHO. Y ras3oBiil ¢pasi BiGpoHHi
[Iepexoay CyIPOBORYIOTHCA TAKOH BMIHOI0
006epTaJbHOTO CTAHY

TurpyBaHHA BUMipIOBaHHA 00’€My PpO3YUHY pEaKTHUBY
Bimomol KoHIleHTpallii, MO0 BUTPavYa€ThCA
Ha peakKIlilo 3 PO3YNHOM PeYOBUHU, KOHIEH-
Tpalid AKol BU3HAYAETHCA

Xpomarorpagia croci6 posmileHHA pisHEUX cywMmimeit
Ha CKJAIOBI

Posuunniers 3IATHICTL PEYOBHHM YTBOPIOBATH 3 iH-
VMU PeIOBUHAMU TOMOTEHHI CHCTeMHU —
pOBYMHA
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Exercise 1

Check whether you know the pronunciation of the following
words. Translate them into Ukrainian:

fluoroscope [ “flu(:)ereskoup] liquid [ likwid]
frequency [ ‘fri:kwonsi] property [ propeti]

uniform [“ju:niform] gaseous [’geizjes] solid [ “solid]
subject [ “sabdzikt]

Exercise 2. «Do you know that?..»
Translate into Ukrainian:

Dmitry Ivanovich Mendeleyev — is a great Russian scientist-
encyclopedist, chemist, physicist, technologist, geologist and even
a meteorologist. Mendeleyev created a modern hydrated solution
theory, an equation for the state of ideal gas, developed a tech-
nology for producing smokeless gunpowder, opened the Periodic
Law and proposed the Periodic System of Chemical Elements,
and wrote the best chemistry course for his time.

August Kekule — a German chemist of world significance, dis-
covered the chemical formula of benzene. He was elected an hon-
orary member of many academies of the world, not only scien-
tists, but also industrialists considered his opinion.

Adolf von Bayer — Baeyer’s chief achievements include the
synthesis and description of the plant dye indigo, the discovery
of the phthalein dyes, and the investigation of polyacetylenes,
oxonium salts, nitroso compounds (1869) and uric acid deriva-
tives (1860 and onwards) (including the discovery of barbituric
acid (1864), the parent compound of the barbiturates). He was
the first to propose the correct formula for indole in 1869, af-
ter publishing the first synthesis three years earlier. His con-
tributions to theoretical chemistry include the ‘strain’ (Span-
nung) theory of triple bonds and strain theory in small carbon
rings.

In 1871 he discovered the synthesis of phenolphthalein by con-
densation of phthalic anhydride with two equivalents of phenol

189



under acidic conditions (hence the name). That same year he was
the first to obtain synthetic fluorescein, a fluorophore pigment
which is similar to naturally occurring pyoverdin that is syn-
thesized by microorganisms (e. g., by some fluorescent strains
of Pseudomonas). Baeyer named his finding «resorcinphtha-
lein» as he had synthesized it from phthalic anhydride and res-
orcinol. The term fluorescein would not start to be used until
1878.

Robert Boyle — the scientific activity of Robert Boyle was
based on an experimental method in both physics and chemis-
try, and developed an atomistic theory. In 1660, he discovered
the law of a change in the volume of gases (in particular, air) with
a change in pressure. Later, he received the name of the Boyle-
Mariotte law: regardless of Boyle, this law was formulated by
the French physicist Ed. Marriott.

Alexander Mikhailovich Butlerov — a Russian chemist,
the theory of chemical structure discovered by him now serves
as the fundamental basis for all, without exception, modern sec-
tions of synthetic chemistry.

Antoine Laurent Lavoisier — a French chemist, explained
the fact of combustion, — a whole world of oxidation phenom-
ena occurring always and everywhere — in air, earth, organisms —
in all dead and living nature.

Amedeo Avogadro — Italian physicist and chemist Amedeo
Avogadro (1776—1856) was a lawyer in education, and he stud-
ied math, physics and chemistry independently and so well, teach-
ing them at the university. Avogadro established the exact com-
position of many chemicals and opened the law bearing his name.
In accordance with the law Avogadro, in the same volumes of any
gases at the same temperature and pressure contains the same
number of molecules.

Vladimir Ivanovich Vernadsky — Vernadsky created a new
science — geochemistry. Vladimir Ivanovich was the first to note
the enormous role of living matter — all plant and animal organ-
isms and microorganisms on Earth — in the history of the move-
ment, concentration and scattering of chemical elements. The sci-
entist noticed that some organisms are able to accumulate iron,
silicon, calcium and other chemical elements and can participate
in the formation of deposits of their minerals, that microorgan-
isms play a huge role in the destruction of rocks.

190



Exercise 3

Make sure you know these words and expressions. Use the words
given below in your own sentences:

Absorption — sorbate absorption by the total sorbent volume.

Homogeneous — chemical reactions occurring in a homoge-
neous phase reactions

Hydration — the binding of molecules to water, not accompa-
nied by the destruction of water molecules.

Allotropy — the appearance of essential chemical elements
in the form of two or more simple things, different in severity
and properties.

Aerosol — the smallest particles of solid or liquid matter that
are suspended in a gaseous medium.

Isomers — are compounds having the same elemental compo-
sition but different chemical structure.

Diffusion — spontaneous equalization of the concentration of
substances in the mixture due to the thermal motion of the mol-
ecules.

Catalysts — of a substance capable of accelerating chemical
reactions themselves remain unchanged.

Nucleons — are elementary particles (protons and neutrons)
that are part of a nuclear atom.

Anions — are negatively charged ions.

Exercise 4

Insert 6 sentences into their proper places in the text below
(there is one choice you don’t need to use):

A. Chemical, physical and physico-chemical.

B. Pharmaceutical analysis — a set of methods that allow you
to evaluate the quality parameters of biologically active substances
at all stages of the existence of drugs — from development and
production to implementation.

C. Recently, the importance of instrumental methods of anal-
ysis has increased, which is related to the general scientific and
technological progress.
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D. They can be inorganic, organic (from the simplest aliphatic
substances to the most complex molecular structures), synthetic
and natural in origin, can be individual substances or multicom-
ponent mixtures etc.

E. Pharmaceutical analysis has specific requirements, includ-
ing accuracy, specificity, sensitivity, and cost-effectiveness.

F. The range of concentrations of the drugs under analysis
is also wide.

G. Pharmaceutical analysis, depending on the tasks set, in-
cludes various forms of quality control of medicines.

Specific requirements are placed on the quality of medicines, as
they are intended to guarantee the efficacy and safety of the drug,
and therefore the health of each individual patient and society as
a whole.

An important component of quality assurance of pharmaceu-
ticals is [1]. Pharmaceutical analysis has its own features that
set it apart from other types of analytical research. These dif-
ferences are associated with a wide variety of study sites, since
medicinal products are of different nature: [2]. The range of con-
centrations of the drugs under analysis is also wide. [3]. Among
the methods of pharmaceutical analysis are: [4].

The range of medicines is constantly updated. The emer-
gence of fundamentally new scientific concepts in their develop-
ment necessitates continuous improvement of methods of analy-
sis. [B].

[6]: pharmacopoeia analysis, stage control in the produc-
tion process, analysis of dosage forms of individual manufacture,
rapid analysis in the pharmacy and biopharmaceutical analysis.
Pharmacopoeia analysis is an integral part of pharmaceutical
analysis.
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Exercise 5. «Compounds, Molecules, and Mixtures.
Symbols for Elements>»

Task A. Study the words and translate them:

Atom a chemical element in its smallest form, and is made up
of neutrons and protons within the nucleus and electrons
circling the nucleus

Chemical is an abbreviation for a chemical element. Symbols for
symbol chemical elements normally consist of one or two letters
from the Latin alphabet and are written with the first
letter capitalized

Mixture a substance made from a combination of different sub-
stances, or any combination of different things

Solid is one of the four fundamental states of matter. It is char-
acterized by structural rigidity and resistance to changes
of shape or volume.

Crystalline |is any structure of ions, molecules, or atoms that are

structure held together in an ordered, three-dimensional ar-
rangement. Is one of two types of structural ordering
of atoms

Task B. Use the words given above in your own sentences.
Task C. Translate the following:

1. 3’enHaHHA cRIATATHCA 3 OBOX ab0 OlJblle ejJeMeHTIiB, AKi
3a3HaJH XiMi9HOI 3MiHH.

2. Taki pe4oBUHU AK BOAA, I[KOP Ta CiJb — IIe CIIOJYKH.

3. Cywmimmi 3a3Bu4aii MOsKHA POBIIMUTH (HiSUIHUMHI METOIAMHU, Ta-
KUMH AK TUCTHJIAIIA, KpUCTaJdisalia a6o (iabTpaiiid.

4. HasBa eneMeHTa 3a3BMYail MO3HAYAETHCA abpeBiaTypoio, AKa
HA3WBAETHCA XiMiYHUM CHMBOJIOM.

5. PevoBunm, Taki Ak MoJ0K0, hapba, YOPHUIO, MOBITPA Ta Ka-
JaMyTHa Bojia — Ile CyMilIi.

6. Mosieryna, mo crIaga€ThCcAd 3 OTHOTUIHUX ATOMiB, IIOKa3aHa
YHUCJIOM, K€ BKa3ye€ Ha KiJbKiCTh aTOMIB.

7. TBepmi MeTaJu MalTh KPUCTATIYHY CTPYKTYpPY, aje He Mic-
TATH YiTKUX TPYI aTOMIB.
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Exercise 6

Complete the following sentences with the new words from
the text «Chemical Analysis»:

physical decomposing gaseous
substances laboratory synthesis
compounds current properties
quantitative

1. Chemistry is the study of different kinds of matter, called ...,
and the changes involved when one substance is transformed into
another.

2. Matter exists in three different states: solid, liquid
and ....

3. There are two kinds of properties: ... (color, taste, odor,
touch, density, hardness, solubility and ability to conduct elec-
tricity and heat) and chemical.

4. All pure substances can be divided according to their com-
position into two main classes: elements (metals and non-met-
als) and ... .

5. ... investigations of compounds follow two general tech-
niques: analysis and synthesis.

6. Analysis is breaking down (...) the compound into its con-
stituent elements.

7. ... means building a compound from simpler substances or
elements.

8. The ... analysis (determination of the amount of substances
present) can be mechanical by means of gravimetric methods
(weighing the amount).

9. Water is analyzed when an electric ... is passed through it,
decomposing it into Hydrogen and Oxygen.

10. Chemical ... are the changes in composition undergone by
a substance when it is subjected to various conditions.
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Exercise 7

Choose the best alternative from the options (a, b, ¢ or d) from
text «Chemical Analysis»:

1. ... exists in three different states: solid, liquid and gaseous.
a) salt; b) matter; c) molecule; d) mixture

2. An assay balance is also called an ... balance.
a) physical; b) analytical; ¢) chemical; d) covalent

3. Synthesis means building a compound from simpler ... or
elements.
a) properties; b) mixtures; c) substances; d) liquids

4. ... investigations of compounds follow two general tech-
niques — analysis and synthesis.
a) laboratory; b) ionic; c) molecular; d) chemical

5. Chemical properties are the changes in ... undergone by
a substance when it is subjected to various conditions.
a) molecule; b) structure; c¢) formula; d) composition

6. Nowadays the word assay can be applied to ... in general,
but in particular it means the analysis of pharmaceutical and of-
ficial drugs.

a) analysis; b) compound; c) atom; d) izomer

7. In a chemical change the composition of the substance
is changed and new products are formed; these changes
are ...
a) liquid; b) combustion; c) permanent; d) physical
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Exercise 8
Task A. Study the words:

change analysis composition quantity
equability compound analytical balance  combustion

Task B. Translate the following sentences. Some words are
missing. Choose the most appropriate answer for each gap from
Task A:

1. HaiiBasmauBimono XapakTepPUCTUEON PEUYOBUHH € iI ... CKAATY.

2. Ximiuni BaacTHUBOCTI — me ... CKJAy, O[O0 3a3HAE pedo-
BUHA.

3. ... posmernaoe (POBKIAJAE) CIOJYKY Ha CKJIAIOBI eJeMEHTH.

4. Ilpwm ximivHil 3MiHi ... peYOBMHA 3MiHIOETHCA i YTBOPOWOTHCA
HOBI IIPOLYKTH.

5. CunTes 03Ha4a€ MOGY/OBY ... 3 GLIBII IPOCTUX PEUOBUH a60
eJIeMeHTiB.

6. Baranc aHaxisy Takom HasWBAWOTH ... .

7. RinpkicHuit aHasTi3-BUSHAYEHHA ... IPUCYTHIX PEYOBHUH.

8. TennoBuit MeTo/, BinOyBaeThcA 3a JOMOMOTOIO ... T TIOTJHU-
HaHHA TasiB 3TOpAHHA.

Exercise 9
Task A. Study the following:

Chemical bond — is a lasting attraction between atoms, ions
or molecules that enables the formation of chemical compounds.
The bond may result from the electrostatic force of attraction
between oppositely charged ions as in ionic bonds or through
the sharing of electrons as in covalent bonds.

Electron — is a subatomic particle, whose electric charge
is negative one elementary charge, they have no known compo-
nents of substructure.

Double bond — is a chemical bond between two chemical ele-
ments involving four bonding electrons instead of the usual two.
Many types of double bonds exist between two different elements.
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Quartz — is a hard, crystalline mineral composed of silicon and
oxygen atoms. The atoms are linked in a continuous framework
of SiO,. Quartz is the second most abundant mineral in Earth’s
continental crust, behind feldspar.

Molecule — is an electrically neutral group of two or more
atoms held together by chemical bonds. Molecules are distinguished
from ions by their lack of electrical charge.

Net negative charge — an excess of electrons results. If a body
contains equal numbers of protons and electrons, then the positive
charges are in balance with the negatives and the body is elec-
trically neutral overall.

Covalent bond (also called a molecular bond) — is a chemi-
cal bond that involves the sharing of electron pairs between
atoms.

Ionic bond — is a type of chemical bonding that involves
the electrostatic attraction between oppositely charged ions, and
is the primary interaction occurring in ionic compounds.

Force of attraction — is a force that pulls the body near due
to its attraction.

Ethanol — (also called ethyl alcohol, grain alcohol, drinking
alcohol, or simply alcohol) — is a chemical compound, a simple
alcohol). Ethanol is a volatile, flammable, colorless liquid with a
slight characteristic odor. It is a psychoactive substance and is the
principal active ingredient found in alcoholic drinks.

Task B. Use the words given above in your own sentences.
Task C. Translate the following sentences into English:

1. MeraJaiuHi eneMeHTH 9acTO MOEAHYIOTHCA 3 HeMeTaJidHUMU
eJIeMEHTAMHU, YTBOPIOIYHU CIIOJIYKH.

2. Komm nBa aGo Ginbme aToMiB moB’A3aHi pasoM, cujia IpH-
TATAHHA, AKa IX yTPUMY€ pa3oM, HA3WBAETbCA XiMiTYHUM 3B’A3KOM.

3. loHHi 3B’sA3KM XapaKTepHi MJA CIOJYK HATPilo.

4. Aromu 3B’s3aHi Mi# c000I0 TOCHTH MIITHO, MO0 iX MOKHA 6YJI0
POSTJIANATH AK €IUHE IIije.

5. CrinbHa mapa eJeKTpOHIB — Il KOBaJeHTHUil 3B A30K.

6. Jlesaki ereMeHTH (YMCTi pEUOBUHY, AKI HEMOKJINBO PO3ILINTH)
CRJIAMAIOTHCA 3 HEBEJIUKNX OKPEMUX MOJEKYJ 3 He3HATHUMH CHJIAME
MPUTATAHHA Mi¥ HUMHU.
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Exercise 10

Enrich your vocabulary. Match each word in column A with
the word of similar meaning in column B:

A B
1) to analyze a) absence
2) permanent b) to synthesize
3) to form ¢) temporary
4) to decompose d) to build up
5) pure e) to stay without changes
6) to transform f) dirty
7) presence g) to rule out
8) to determine h) to destroy
9) to identify i) liquid
10) solid j) not to recognize
1 2 3 4 5 6 7 8 9 10

Exercise 11

Rearrange the following points of the plan according to the real
course of events from the text «Chemical Analysis» and trans-
late them into English:

1. JlaGopaTopHi mOCHisKEHHA CIIOJIYK.

2. KinbkicHuit anaJis (BuBHaUYeHHA KilTbKOCTI NMPHUCYTHIX pedo-
BUH).

3. fAricuuit anawnis (BuABIEHHA HAABHOT'O BHUAY PEYOBUH).

4. ®iznuni Ta XiMiuHi 3MiHU CKJIATy PEYOBUHHU.
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Exercise 12

Check on your knowledge of the text «Chemical Analysis» by
translating the following sentences:

1. Matepia icHye B TphOX piBHHX cTaHaX:

— TBEPJOMY;

— pixomy;

— Tas0Mo/i6HOMY.

2. HaiiBassauBio0 XxapakTepUCTUKOI0 PEIOBUHY € PiBHOMipHICTH
CKJaIy Ta Toi (haKT, 0 BCi 3paskud KOHKPETHOI pevOBUHU BUABJIA-
I0Th OJHAKOBi BJaacTUBOCTi. [CHYOTH ABa BUIM BJIACTHBOCTENL:

— ¢isuuni (kKoxip, CMak, 3amax, JOTHK, IIiJIbHICTb, TBEPIiCTb,
POBUYMHHICTH Ta 3AATHICTH IIPOBOJUTH €JEKTPUKY Ta TEILIO);

— XimiuHi.

3. Jla6opaTopHi JOCHi/isKeHHA CIIOJYK BUKOPUCTOBYIOTH 1BA 3a-
raJbHUX MeTOJa — aHaJi3 Ta CHUHTe3.

4. IcHyloTh Taki BUAM AKICHOrO aHaJi3y (BHABIEHHA HAABHOTO
BUJLy PEYOBUH):

— XxiMiYHUH 3a JOMOMOroK OcaKeHHA a60 MOKpPOT'0 METO.LY;

— TepMiYHMi 3a [[OIIOMOr0I0 BUIIPOOYBAHHA IOJYyM AM Ta BeH-
THIAIIAHOI cucTeMu;

— OIITHYHMII 3a [OIIOMOTOI0 AOCJi/ieHHA CIIeKTPOCKOIIIYHOI Ta
KpUCTAJIuYHOI CTPYKTYPH;

— eJIeKTPUYHUIl 38 JOIIOMOTO0I0 JOCHiIkKeHHA eJeKTPOJi3y Ta BU-
COKOYaCTOTHHUX CIIEKTPiB;

— MeXaHiYHuil 3a AOMOMOI0I0 MiKPOCKOIIHOTO aHAaJi3y Ta JOCJHi-
I#eHHA IIMTOMOI Barwu;

— GioximiyHi Ba JOMOMOro0 MiKpOOpPTaHi3MiB.



Unit 18
RADIATION SICKNESS

Radiation sickness is a harmful effect produced on body tis-
sues by exposure to radioactive substances over a short period
of time. In a person, radiation sickness can be caused by ex-
ternal radiation or internal — when radioactive substances en-
ter the body with inhaled air, through the gastrointestinal tract
or through the skin and mucous membranes, as well as a result
of injection. The biological action of radiation is not fully under-
stood, but it is believed that a disturbance in cellular activity re-
sults from the chemical changes caused by ionization. Some body
tissues are more sensitive to radiation than others and are more
easily affected; the cells in the blood-forming tissues (bone mar-
row, spleen, and lymph nodes) are extremely sensitive.

Radiation sickness may occur from exposure to a single mas-
sive emanation such as a nuclear explosion, or it may occur after
repeated exposure to even very small doses in a plant or labora-
tory, since radiation effects are cumulative. Moreover, solar radi-
ation in sufficient quantity is enough to cause tissue destruction;
persons unduly exposed to sunlight, such as farmers and sailors,
have a far greater incidence of skin cancer than has the general
population. The general clinical manifestations of radiation sick-
ness depend mainly on the total dose of radiation received. De-
pending on the degree of exposure per unit time, either acute radi-
ation sickness (large doses over a short period of time) or chronic
(small doses over a long period of time or fractionally due to
the accumulation of the effect of radiation in the cells) develops.
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Radiation sickness may be fairly mild and transitory, consist-
ing of weakness, loss of appetite, vomiting, and diarrhea. A mild
dose of radiation increases the tendency to bleed and reduces
the body’s defense against infection. After a massive dose of ra-
diation, the reaction may be so severe that death quickly ensues.
This is usually due to severe anemia or hemorrhage, to infection,
or to dehydration. Extremely high doses damage the tissues of
the brain, and death usually follows within 48 hr. There is no
treatment for radiation sickness, although it is sometimes possi-
ble for persons to survive otherwise lethal doses of radiation if
bone marrow transplants are performed.

Exposure to radiation can cause genetic mutation; the prog-
eny of those subjected to excessive radiation tend to show del-
eterious genetic changes. Persons working with radioactive ma-
terials or X-rays protect themselves from excessive exposure to
radiation by shields and special clothing usually containing lead.
Processes involving radioactive substances are observed through
thick plates of specially prepared glass that exclude the harmful
rays. A dosimeter, a device measuring the amount of radiation to
which an individual has been exposed, is always worn by persons
working in radioactive areas. A safe radiation dose is considered
to be: 1 mSv per year for the population and 20 mSv per year
for the staff (station workers, rescuers, military personnel, etc.).

Discuss the following

1. What is radiation sickness?

2. What are the sings of radiation sickness?

3. What is dosimeter?

4. What metal is contained in special clothing?
5. Which cells are more sensitive to radiation?
6. What will happen at a high dose of radiation?

Understanding the main points
Translate into English the following questions and answer them:
1. ITlo Take mpomeHeBa XBOp0Oa?

2. fxi opranm JmoaCcHKOr0 OpraHisMy Haf6iJblIe MOMKOMKYOTh-
cA PalioaKTHBHUM BUIIPOMiHIOBAHHAM?
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3. YuM saxumaiorh cebe JIOIU Bili PEHTTe€HIBCHKUX IIPOMEHIB i
BUIIPOMiHIOBAHHA?

4. fAki npuYMHY BUHWKHEHHA TTPOMeHeBOi XBOPO6U?

5. fIka piuHa M03a BUNPOMIHIOBAHHSA [ONyCTHMA [Jd JIOAUHHU?

Vocabulary focus I

Translate into Ukrainian and memorize the following words.
Use them in the situations from the text:

Ionization medical condition in which there are not enough red
cells in the blood

Mutation the act or process of mutating; change, alteration;
a change in the chromosomes or genes of a cell

Anemia state of not having enough blood;
poor condition of the blood, causing paleness
the process of producing ions

Radiation powerful and dangerous rays that are sent out from cer-
tain substances

Sickness a particular disease or malady

Tissue a part of an organism consisting of a large number, of
cells having a similar structure and function connective
tissue, nerve tissue

X-ray electromagnetic radiation of shorter wavelength than ul-
traviolet radiation produced by bombardment of atoms
by high-quantum-energy particles

Dose a measure of the extent to which matter has been ex-
posed to ionizing radiation

‘Weakness the state or quality of being

Dehydration | to lose or cause to lose water; make or become anhydrous;
to lose or deprive of water, as the body or tissue

Disturbance | the at of disturbing or the state of being disturbed;
an interruption or intrusion;
an unruly outburst

Genetic connected with genes or genetics
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Vocabulary focus I1

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

IIpomeneBa xBOopoOa — 3aXBOPIOBAHHSA, IO BUHUKAE B PE3Y.Jb-
TaTi oJlepkaHHA MMiIBUINEHO] 103U pajIiallil, BKI0UA0IN OIPOMiHeHHA
PEeHTTeHiBCHbRUMY [IPOMEHAMH, FaMMa-IIpOMeHAMH, HelfiTpoHaMu i iH-
OIUMU BUJAMU AIEPHOTO BUIPOMIHIOBAHHA Yy BUTJIAML ONAaJiB YU BH-
O6yxy aToMHOi GOMOH.

AneMmisa — ue s3HumeHHA piBHA remorao6iny (Hb), rematorpury
(Ht) i xinbkocti epuTponuTiB y KpoBi.

diBepT — omMHUIA BUMiIPIOBAHHA eKBiBaJeHTHOI M03HU i0HisaIlili-
HoOro BuIpoMiHOBaHHA B cuctemi CI.

JlaGopaTopisa — e 06’ekT, Aruil 3a6e3medye KOHTPOJLOBAHI
YMOBH, B AKUX MOMKYTh IIPOBOJAUTHUCA HAYKOBI YU TeXHOJOTIYHI J0-
CHi/IsHeHHA, eKCIIEPUMEHTH Ta BUMipIOBaHHA.

Jleraabna po3a (JI[) — kinbkicTh pedoBuHE 860 PisuaHOTO Pak-
Topa (BUIPOMiHIOBaHHSM), AKe IPU IOTJIUHAHHI HOTO TiJIOM BUKJIH-
Ka€ CMepTh.

PagioakTuBai mMaTepiamm — Oynp-Aki MaTepiaiu, AKi MiCTATH
PANIOHYRJIIIN i JJiA AKMX THUTOMAa AKTHBHICTh MPOOU IEepPeBUINYE
Mesi, BCTaHOBJIeHI HOpMaMi, IIpaBUJaMM Ta CTaHAapTaMu 3 Alep-
Hol Ta pamiamiiiHol 6e3meku.

PenrreniBeski mpomeHi — opma eseKTpoMarHiTHOro BUIIPO-
MiHIOBaHHA, fKa Mae noBxuHy xBuai Bifg 0,01 mo 10 HaHOMeTpiB.

CBuHenph — 11 XiMiYHUH eJeMeHT, AKNI I03HAYAETHCA CHUMBOJIOM
Pb (Bim maTuHCBbKOTO plumbum) Ta aTroMHUM HOMepoMm 82.

Conauna pafianisa — eJeKTPOMATHITHe i KOPIYyCKYJApPHE BH-
npoMinoBaHHA COHIA, AKe TOMUPIOETHCA Y BUIJIAMNL €JEKTPOMAr-
HITHUX XBUJb.

203



Exercise 1

Task A. Study the words and their definitions.

Feedback information or statement of opinion about something, such
as a new product, that provide an idea of whether it is
successful or liked

Sequence a series of related things or events, or the order in which
they follow each other

Solution the answer to a problem

Opportunity | an occasion or situation which makes it possible to do
something that you want to do or have to do, or the pos-
sibility of doing something

Maintain to keep a road, machine, building, etc. in good condition

Solve to find an answer to a problems

Preferable better or more suitable

Schedule a list of planned activities or things to be done show-
ing the times or dates when they are intended to hap-
pen or be done

Task B. Use the words given above in your own sentences.
Task C. Translate into English:

1. Y 1934 poi Ipen ta ;ou-Ppenepir foio-Kiopi o6erpimio-
BaJU TOHKUI UCK HEPaJiOaKTHUBHOI'O AJIOMiHI0 aJb(a-daCTUHKAMHU.

2. BunmaskoBo ixHilt mpuaaj pamioaKTUBHOCTI BUABUB POOOTY
mo6JM3y AJIOMIHII0 HABITH MiCJAA TOTO, AK BOHU BUAAJUIN [HKEPEJo
aab(a-yactuHok. Ha ixHe 3MuByBaHHSA, iIHCTPYMEHTH MOKA3aJH, 10
Bif aJi0MiHi€BOI (DOJNBI'M Bee Ie HAJIXOAUIO AKeCh BUIIPOMiHIOBAHHSA.

3. Ilepma ix 3moramra moJArajia B TOMY, IO aJOMiHIN memo
3a0pynHUBCA, aJe el BapiaHT Hesabapom OyB BimruHyTHii. [loTim
BOHU BUIIPOOYBAJM eMaHAIIII0 i BUABUIY Ie GiJbITy HECTIOMIiBAHKY —
aJIOMiHIEBUIl IUCK He BUAAB KOMHOIO i3 TPhOX THUIIB 3BAYAIHUX pa-
Ji0aKTHBHUX IIPOMEHiB, ajie BUPOOIAB IO3UTUBHI €JeKTPOHHU, Ti cami
MO3UTPOHU, AKi Oy/M BUABJIEHI ABOMa POKAMU paHilIe.

4. fomio-Kopi noBTOpUB CBiil €KCIIEPUMEHT i BUABUB TaKWil ke
pesyabrar. Brnepme B icTopii Hayku pajgioakTHBHHI eneMeHT GyB
OTpuUMaHui y 1a60paTopii.
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Exercise 2

Complete the following sentences with the new words from
the text:

dose X-ray dehydration
radiation ionization tissue
anemia weakness mutation
genetic disturbance sickness

1. Radiation can destroy the body’s ... .
2. Further ... have been reported in the capital city.
3. A lot of workers are absent because ... .
4. You should take a large ... of this cough medicine before
ping to bed.
5. They were relying on the enemy’s ... in the air.
6. The ... showed that her leg was not broken.
7. High levels of ... have been recorded near the power
station.
8. ... caused by radiation.
9. He’s suffering from ... and closed arteries.
10. She has severe ... .
11. The degree of ... is close to zero.
12. The disease is caused by a ... defect.

Exercise 3. «Do you know that?..»
Translate into Ukrainian:

Johannes Hans Wilhelm Geiger (1882—1945) gave his name
to an instrument for detecting and measuring radioactivity and
cosmic rays, the Geiger counter.

Hans Geiger (as he was usually known) came to England
from his native Germany and worked first with Rutherford (qv)
and then his fellow-countryman, Wilhelm Muller, in inventing
and developing the Geiger counter, which is sometimes referred
to as the Geiger-Muller counter or the Geiger-Rutherford coun-
ter, Since its introduction, in 1928, the use of the Geiger coun-
ter has become increasingly widespread, and the name of Geiger
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is just as familiar to the man-in-the-street as to the scientist,
nowadays.

Ernest Rutherford, first Baron Rutherford of Nelson and
Cambridge (1871—1937), is remembered as the first man to
split the atom, and appropriately the unit of radioactive disinte-
gration, the Rutherford, is named after him.

Rutherford was born in Nelson, New Zealand, and came to
England to continue his education at Cambridge. (He was later to
acknowledge both places in his title. His pioneer work in atomic re-
search at Manchester and Cambridge brought him the Nobel prize
for chemistry in 1908. And three years later, he announced his new
atomic theory, which led to the splitting of the atom in 1919. Iron-
ically, Rutherford is on record as saying that, «We cannot con-
trol atomic energy to an extent which would be of any value com-
mercially, and <...>> we are not likely ever to be able to do so».

Exercise 4

Choose the best alternative from the options (a, b, ¢, or d) to
complete each sentence:

1. Radiation sickness is... effect produced on body tissues by
exposure to radioactive substances.
a) harmful; b) a useful; c) a deleterious; d) a helpful

2. The cells in the blood-forming tissues (..., spleen, and lymph
nodes) are extremely sensitive to radiation.
a) heart; b) kidneys; c) bone marrow; d) joints

3. Exposure to radiation can cause... mutation...
a) chromosomal; b) genetic; c) genomic; d) somatic

4. Moreover, solar radiation... sufficient quantity is enough to
cause tissue destruction.
a) on; b) to; ¢) it; d) in

5. Extremely high doses damage the tissues of the..., and death
usually follows within 48.
a) marrow; b) spleen; c) brain; d) liver

206



6. This is... due to severe anemia or hemorrhage, to infection,
or to dehydration.
a) especially; b) however; c) probably; d) usually

7. A safe radiation dose is considered to be:... mSv per year
for the population and 20 mSv per year for the staff (station
workers, rescuers, military personnel, etec.).

a)2; b) 1,5;¢) 3; d) 1

1 2 3 4 5 6 7

Exercise 5
Task A. Study the word combinations:

the blood-forming tissues genetic mutation

solar radiation biological action
massive dose of radiation  the general population
measuring the amount of body tissue

Task B. Translate the following. Some words are missing.
Choose the most appropriate answer for each gap from Task A:

1. ... BUIpOMiHIOBaHHA B IIOBHOMY 00cCs3i He BUBUEHe, aJe BBa-
$KAEThCA, IO MOPYIIeHHA KJIITUHHOI aKTUBHOCTI € HACTITKOM XiMid-
HUX 3MiH, BUKJIUKAQHUX 10HI3aIli€l0.

2. lleAri TkaHWHY Tija 6inbIn YyTJMBI ;0 pamiaiii, HiE iHmi, i
iX Jierme BpaskaTW; KJIITHHA B ... (KiCTKOBWIT MO30K, cejle3iHka Ta
JiM¢paTUIHI By3Ja¥M) HAJ3BUYANHO TyTJMBI.

3. BrumuB pagianii Moske BUKJWKATH ... ; TOTOMCTBO THUX, XTO
HOigIaeThcA HAJMIPHOMY BUIIPOMiHIOBaAHHIO, K IIPABUJIO, 1eMOHCTPYE
IIKiIIUBI TeHeTUYHi 3MiHH.

4. Ilicnas ... peakIiia Moxe 6YTH HACTIIBKU CePiO3HOI0, IO MIBH/I-
KO HACTa€ CMepTh.

5. Papianifina xBopo6a — Iie IKiIJWBHi BILIMB HA ... 38 paxy-
HOK BIIMBY PafiOaKTHBHUX PEIOBHUH.

6. Binbmme Toro, ... B JocTaTHIil KiIbKOCTI BHCTAYaE, 06 BUKJIN-
KaTu PyHHYBaHHA TKAHUHU; 0COOU, AKi 3a3HAJIN HAJMIPHOTO BILIUBY
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COHAYHMX IIPOMEHiB, Taki AK (pepMepu i MaTpocu, MalOTh Habararo
... PaKOM IIKipH, Hi HaceJeHHA B ILiIOMY.

7. losumeTp, MPHUCTPifi, ... BUIPOMiHIOBAHHA, AKUM MiIJa€ThCA
iHMBiTyaJbHUN BIIUB, 3aB#IM HOCATH 0COOM, AKi MPAIIOIOTh § pa-
JIi0aKTUBHUX 30HAaX.

Exercise 6

Find 10 equivalents from column A in column B:

A B
1) marrow a) IIKiIIuBUM
2) spleen b) mosa
3) emanation ¢) ceJesiHKa
4) dose d) ckopomuHyIHit
5) harmful €) TKAHWHA OpraHiZMy
6) tissues f) kicTkOBHII MO30K
7) deleterious g) BUIPOMiHIOBaHHA
8) lead h) gaitunHUR
9) cellular i) BJIOAKicHMM
10) transitory j) cBuHelp
1 2 3 4 5 6 7 8 9 10
Exercise 7

Check on your knowledge of the text « Radiation Sickness» by
translating the following sentences:

1. Y moguHu mpoMeHeBa XBopo6a Moike OyTH 0OyMOBJIEHA 30-
BHIIIHIM OMpPOMiHeHHAM a60 BHYTDIlTHIM — TpW TOMaJaHHI pajio-
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AKTUBHUX PEYOBHH B OPraHisM 3 IOBIiTPAM, depes3 IIIYHKOBO-KHII-
KOBUiT TpakT a6o depe3 MIKipy i caus3oBi 0GOJOHKH, a TaKOM
y pesyJabTaTi iH’exIiil.

2. Papiamia, Ar mpaBuiio, ynpaBifseThCA 0e3IEYHUM CIOCOOOM,
aJe ioro BUKOPHCTAHHA TaKOk Iependadae pUBHK. BinbmicTs BU-
MaJIKiB MPOMEeHeBOi XBOPOOM cIIOCTepiraju micas aToOMHUX GomGap-
nyBaub Xipocimu Ta Haracari, flmownia, mim gac pyroi csiToBoi
BiiiHu, 3emuerpycy Ha Dyrycimi, Amnonia y 2011 p. i micia amep-
HUX MPOMUCJIOBUX aBapiil, Takux AK BUOYyX u moeska 1986 p., aAki
MONTKOIUJIN eJeKTpocTaHIliio B YopHoOmii, YKpaiHa.

3. lleAri TkaHWHY TiJa YYTAUBIII IO pajialii, Hix iHIm, i Jertie
YPa#yoThCA; KIITHHNA B KDOBOTBOPHHX TKAHUHAX (RiCTROBI/Iﬁ MO3OK,
cesesinka Ta diMpaTHdHi Bstm) HaJ3BUYaiHO Ty TJIHBI.

4. HansBuuaiiHO BHUCOKi J03M TOIIKO/KYIOTH TKAHUHH MOBKY, i
cMepTh 3a3Buvail Hacrae mporarom 48 rogus. ['ocTpuit panianifianit
cuapoM (I'PC) — me cykynHicTh BILIMBIB Ha 3[0pOB’A, AKi icHY-
I0Th NpOTAroM 24 TIOJWH Iic/id BILIMBY, BHCOKUX KiNbKOcCTell ioHI-
3y090r0 BUIIPOMiHIOBaHHA.

5. 3araJbHi KJIiHIYHI IPOABY IPOMEHEBOI XBOPOOU 3aJeKaTh I'0-
JIOBHUM YMHOM BiJl BarajbHOI 103U OIPOMiHEHHA. 3aJekHO Bif CTy-
IIeHA OTPOMiHEHHS 3a OJMHHUINI0 Jacy PO3BUBAETHCA 460 IoCTpa Ipo-
MeHeBa XBOpoOa (BeJWKi 103M 3a KOPOTKHUl MPOMIiMOK dacy), abo
XpoHiuHA (HeBeJWKi M03W MPOTATOM TPUBAJOTO Tepiogy dacy abo
9aCTKOBO Uepe3 HAKONMYEHHA eeKTy pajiamii B KIITHHAX).

6. Oco6u, AKi mpamooTs 3 pajiOaKTUBHUMH MaTepiatamMu abo
PEHTTeHiBCHKUMU IIPOMEHAMHU, 3aXUINAITh cebe Bim HaaMipHOIO
BILIMBY BHIPOMIHIOBaHHA ITUTAMH Ta CIEI[ialbHUM OJATOM, IO 3a-
3BMYail MicTuTh cBuHelb. [Iporecu 3 ygacTio pafioakTUBHEX pedo-
BHUH CIIOCTEpPIraloThCA 4epes TOBCTI IJIACTHMHU CIIeLiaJbHO Iir0TOB-
JIEHOTO CKJa, 10 BUKJIYAITH IIKiIJINBI MpoMeHi.



Unit 19
POISON

Poison is any agent that may produce chemically an injuri-
ous or deadly effect when introduced into the body in sufficient
quantity. Some poisons can be deadly in minute quantities. Oth-
ers only if relatively large amounts are involved. Factors of im-
portance in determining the severity of a poison include the na-
ture of the poison itself, the concentration and amount, the route
of administration, the length of exposure, and the age, size, and
physical health of the individual. If poisoning is suspected a phy-
sician or poison control center should be called immediately.

The remainder of the poison and its container should be saved.
The label may list ingredients; first aid measures, or antidotes.
For most ingested poisons emptying the stomach is the most im-
portant treatment. Vomiting is best accomplished in the conscious
individual by administering syrup of ipecac with large quantities
of water. The major exceptions to this treatment are in cases of
ingestion of corrosives, such as lye, and certain hydrocarbons,
such as kerosene. In corrosive ingestions a small amount of milk
may be given, but vomiting should not be induced since the dam-
age that may have already been sustained by the mucous mem-
branes of the esophagus and stomach may advance to perforation.
The patient should be seen by a physician as soon as possible.

Hydrocarbons are extremely volatile. The dangers of their being
aspirated into the lungs when vomiting is induced are greater than
their toxicity if absorbed into the body. In gas or vapor poisoning
the patient should be carried to a non polluted atmosphere. Artificial

210



respiration should be employed if necessary. If any poison has been
absorbed through the skin, all contaminated garments should be
removed immediately and the skin washed with soap and water.

Discuss the following

1. What is poison?

2. What factors of importance in determining the severity of
a poison do you know?

3. What should be done if poisoning is suspected?

4. Why are hydrocarbons extremely volatile?

Understanding the main points
Translate into English the following questions and answer them:

1. Mo € HafiBasmaMBIMUM y JiKyBaHHI 1A GiMBIIOCTI MOTJIHHE-
HHX OTPYT?
. YoMy B 1IbOMYy BHIIAJKy HE MOKHA BUKJIMKATH GJIOBOTY?
. Illo poburu y BuUnafky OTPYEHHA rasoM 4u mapamu?
. IlTo pobutu, Armo orpyTra BOpaJtacda depes MIKipy?
. AKi € BUKJIWYEHHA NpHU JiKyBaHHI BUKJIUKAHHAM OJIOBOTH?
. YoMy ByrieBoMHI HeOe3MeUHi?
. ITo mMose MiCTUTH eTUKETKA Ha KOHTeHHepi Bif oTpyTu?

O UTH WD

Vocabulary focus I

Translate and memorize the following words. Use them in the
sttuations from the text:

Quantity a particular or indefinite amount of anything

Concentration | a measure of the amount of dissolved substance con-
tained per unit of volume

Absorption the process by which one thing absorbs or is absorbed
by another

Aid help or support; assistance

Exposure the act of exposing, laying open, or uncovering
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Vocabulary focus I1

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

AGeopOuis — o6’eMHe TTOTJIMHAHHA PeYOBUHM (Haidacrimie rasy
a6o_pigueu) yciM 06’eMoM iHmoi — pinkoi a6o TBepmoi — ¢asu.

Inka pedoBuMHAa — XiMiYHI pedoBMHU, MO BUKJIMKAITH IPU Ha-
HECeHHI Ha MIKipy TBaApUHHU 4YX JIOAWHU PYyHHYBaHHA a60 He3BO-
POTHI 3MiHM HIKipHU.

IIpornorpyra — mikylounit 3aci6, mo 3ynuHAe abo mocsaabd.Ioe
Jil0 OTPYTU Ha OpraHi3M.

Cupon — KOHIIEHTPOBAHU{l MPOAYKT, BUTOTOBJEHUH i3 iHrpemi-
€HTiB 6€3aJKOT0JHHOT0 HAIOK 3 MacCOBOI0 JACTKOK CYXUX PeYOBUH
He Menie 50,0 %.

I'ac — roproya pigvHa, TPOAYKT TIEPETOHKU HA(TH.

TokenyHieTh — 3aTHICTD AeAKUX XIMIYHUX CIIOJYK Ta PEIOBUH
GioJioriyHOI IPUpPOaM HafaBaTH MIKiJIUBY Mil0 Ha OPraHi3M JIOJUHHU,
TBapWH Ta POCJHH.

Rounenrpanisa — kigpkicHa XapaKTepUCTHKA BMiCTy II€BHOT'O
KOMIIOHEHTa B CyMirmi.

OTpyTn — XiMivHi CIIOJYKY, AKi 38 IeBHUX yMOB (HaaMipHA /1034,
3MiHA PEAKTUBHOCTI OPTaHIBMY Ta iH.) MOMKYTH BUABIATH NIKiIJIUBIIH
BILIUB Ha Joflell i TBApWH, MOPYNIYOUU SKUTTEBO BamRJINBI PyHK-
nii opraHisMy, BUKJINKa04M IaTOJOIiYHI 3MiHH, a B pAAi BUIAI-
KiB i cMepTb.

Exercise 1

Complete the following sentences with the mew words from
the text:

absorption concentration injurious sufficient
quantity aid agent exposure
poison

1. Many insects are ... of fertilization.
2. Leapolitan responded by saying, «Hopefully you’ll bite into
a ... apple».
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3. He is at risk of being pulled into that most dangerous of
all places, the ... world of celebrity.

4. After all, smaller developing nations like Cameroon often
depend on trade with and ... from the West.

5. The panic happened because of the sudden ... of objects
that were hidden under the blanket.

6. The ... of PM2.5, the smallest particulate matter, is at
153 micrograms per cubic meter.

7. Mix the ingredients in the ... called for.

8. It’s probably necessary for success in the long term, but
it’s far, far from ... .

9. ... is the movement of substance, such as a liquid or solute,
across a cell membrane by means of diffusion or osmosis.

Exercise 2. «Poisonous Plants>»
Insert 6 sentences into their proper places in the text below:

A. A few poisons act directly within the cells of the body.

B. The seeds of castor-oil plant, may kill a child.

C. Examples are paralysis, hallucinations, or heart block.

D. Others bring about an allergic reaction.

E. Possibly as many as one of every 100 species of plants
is poisonous.

F. If poisoning is suspected; a doctor should be consulted im-
mediately.

Certain plants, however, can be highly toxic when young and
harmless latter. A plant may vary in toxicity as it grows, generally
becoming more toxic with maturity. Poisonous plants when taken
into the body of human beings or animals in small or moderate
amounts provoke a harmful reaction resilting in illness or death.
[1]. But not all have been recognized as such. Small amounts of
the toxins in some of these may be used in medicine. Plants con-
taining alkaloids often produce unpleasant or dangerous reactions
in the nervous system. [2].

Toxic species are scattered geographically, in habitat, and
in botanical relationship. They contain more than 20 kinds of
poisonous principles, and mineral compounds such as nitrates
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accumulated from soil. The poisonous compounds may be dis-
tributed throughout the plant, or it may accumulate in one part
more than in any other, such as the root, the berries, the foli-
age. [3]. The best example is cyanide, which prevents cells of
the body from using oxygen.

Most poisons, however, must enter the body before they act,
and almost all cases this happens when they are eaten. Usually
more than 60 g of poisonous part of the plant must be eaten by
an average adult before poisoning results. Some plants, how-
ever, are toxic in small amounts. For instance, one or two cas-
tor beans. [4].

Some active principles cause skin irritation, directly as in net-
tle. [B].

After ingestion, the poison may act immediately on the diges-
tive tract. [6].

Exercise 3. «Do you know that?..»
Translate into Ukrainian:

Acconite: includes about 75 different kinds of hardly peren-
nial herbs of the genus Aconitum, with palmate leaves and orna-
mental yellow or purplish flowers. The entire plant is poisonous.
Such an herb could be of practical use — and it was to Greeks
and Romans who tipped their arrows with its poison for hunt-
ing and warfare.

Belladonna: a poisonous plant, Antropa belladonna, having
purplish bell-shaped flowers and small black poisonous berries.
Belladonna, Italian for «beautiful lady», received its name during
the time of Borgias, a family who made an art of murder. Aside
from being hidden in secret compartments of rings and pitchers
which could be emptied at dinner parties into the wine of un-
welcome guests. The juice was also used externally and cosmet-
ically by the ladies to enlarge the pupils of their eyes — a sign
of beauty then as now.
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Tobaceo: annual plant of the nightshade family, of the ge-
nus Nicotiana. Among North American Indians, tobacco was
considered a sacred plant. South American Indians used tobacco
for magical rites more than for enjoyment or to satisfy any psy-
chological need, as in modern culture. Shamans of the tribes of
the Amazon and Guiana smoked something similar to cigars and
drank measured amounts of tobacco juice to induce a trancelike
state. A very small amount of nicotine itself — less than a drop —
is in fact a deadly poison.

Opium: dried juice of the unripe seed capsule of the poppy Pa-
paver somniferum. Among the Greeks the figure of Nox (Night)
was decked in a garland of poppies, from which opium is derived,
and Morpheus, god of sleep, was also shown with the poppy.
Opium contains about 10 percent morphine, as well as codeine,
the baine, papaverine, and narcotine. Modern medicine has found
these opium-related drugs successful painkillers if used carefully.
On the other hand, heroin, derived from morphine, has notably
disastrous effects in addition.

Mesecaline: drug present in the cactus Lophophora william-
sti. Mescaline, sometimes known as peyote, is called a «psy-
chotomimetic» drug, one that induces illusions, changes of time
sense, and feelings of unspecified anxiety. In Mexico, these feel-
ings were sought by the Indians, who used the drug in com-
munal rites to attain experience beyond their normal physical
limits.

Hemp: a tall plant, Cannabis sativa, having stems that
yield a coarse fiber used in cordage, and small greenish flow-
ers. Perhaps today the best-known mood-changing drug is the
hemp product commonly called marihuana, also known as In-
dian hemp ro bhang. Hemp was known to the Greeks and Ro-
mans and to Europeans of the Middle Ages. It has long been
in use in the Middle East. Hashish — is a purified extract pre-
pared from dried flowers of hemp. The word assassin (‘some-
one who murders an important person’) is from the Arabic
«hashish-eater».

Cocaine: a colorless or white crystalline narcotic alkaloid ex-
tracted from the dried leaves of South American shrubs of the ge-
nus Erythroxylon, called coca. Cocaine has been used by South
American Indians tribes to give greater endurance and allay hun-
ger and pain during warfare.
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Exercise 4

Choose the best alternative from the options (a, b, ¢ or d) to
complete each sentence:

1. Some poisons can be deadly in ... quantities.
a) little; b) bit; c) minute; d) second

2. The remainder of the poison and its container .
a) should save; b) should be saved; ¢) must be scwed d) must
to save

3. Artificial respiration should be employed if ... .
a) meed; b) mecessary; c) needed; d) needs

4. All contaminated garments should be removed ... .
a) quickly; b) fast; c) immediately; d) right now

5. Others only if relatively ... amounts are involved.
a) big; b) large; c) enormous; d) normal

6. Hydrocarbons are extremely ... .
a) volatile; b) dangerous; c) bad; d) deadly

7. The label ... list ingredients.
a) could; b) will; c) going to; d) may

1 2 3 4 5 6 7 8

Exercise 5
Task A. Study the words:

toxicity lye corrosive kerosene
absorption syrup antidote poison

Task B. Translate the following. Some words are missing.
Choose the most appropriate answer for each gap from Task A:
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1. fxmo 6ynp-AKa OTPyTa ... Yepes IIKipy.

2. BaoBoTy Epalme 3a Bce CyIPOBOKYBATH B iHIWBiIyaJbHOMY
MOPALKY BBEJEHHAM ... 3 BEJUKOW KiJbKICTIO BOAH.

3. ... — ne Oynp-AKWil areHT, AKUH Mome XiMiYHO TTPU3BECTH
VIIROKRYIOUNil 94U cMepTeJbHUil e(eKT, AKII0 BBeNeHUN y mocCTaT-
Hilt RiJBKOCTI.

4. HebesneunicTh iXHe BAWXAHHA Yepes JeTeHi, KOJU OJ0BOTA
BUKJHKaHA, Oinblne, Hi# IXHE ..., KOJU BOpaJucA depes JereHi.

5. 3HauHI BUR/IIOYEHHA NIPU [bOMY JiKyBaHHI y BUIQJKaxX BBe-
JeHHA ..., TAKUX AR ..., T4 JeAKUX BYTJEBOJHIB, TAaKUX fAK ... .

6. ETukeTra MOKe IOKa3yBaTH iHTpeli€HTH, 3acO0M MEPIIOi I0-
momMoru abo ... .

Exercise 6

Find 12 equivalents from column A in column B:

A B

1) soap a) 3m0poB’A
2) polluted b) xikyBanHA
3) label ¢) mkipa
4) treatment d) muio
5) vomiting €) CIIyCTOIIeHHSA
6) damage f) erurerka
7) volatile g) ILIYHOK
8) stomach h) sa6pynueHuit
9) skin i) HeraiHo

10) immediately j) JeTruit

11) emptying k) mrona

12) health 1) 6moBanHA

1 2 3 4 5 6 7 8 9 10 | 11 | 12
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Exercise 7

Check on your knowledge of the text «Poison» by translating
the following sentences:

1. Rucnotu — 1me pedoBuHH, AKi y BOAY BHILIAOTH i0HU Tipo-
reHy. Jlyru — 1ie ped4oBUHH, AKi § BOAI BUALIAITHL Tif[POOKCHAHI
ioan. Ilpm 3mimyBaHHI KHMCJIOTH 3 JYT'OM IIi /B4 TUIU iOHIB B3a-
€MHO BHUINYIOTh OJWH iHMWH, yTBOPIOETHCA HOBA PEYOBHHA, AKA
Mae Ha3By XiMiYHa Cifb.

2. Y cycnensii yacTHHKH TBepfoi PeUYOBHHM POBMIOAIIAITHCA
y pimuHi, ane cami gactuHRM Oinbmn, Hisk y posumHi. fkmo martu
CyCIeH3il HACTOATHCH, TO OLIBIICTH TBEPAUX YACTUHOK OCAME HA JTHO.

3. TorcuuHi ederTn eHmOCyIb(PAHY MOMKYTHh BINIUBATH Ha Ga-
raTo OpraHiB i cucTeM, IIO IPeACTaBIAE MUPOKUIl CIEKTP O3HAK i
cumnToMiB. Xoua BiH HAB3WBAETHCA OOMEKEHHUM II€CTHUIMIOM, KJa-
cudiroBanum OK, BiH mpooBiEKYy€e BUKOPHUCTOBYBAaTHCH, 0COOJUBO
B KpaiHax, 1[0 pO3BUBAIOTHCSA, 3aBJAKH H0r0 6JaroTBOPHOMY BILIUBY
Ha ClIbCbKe T'OCIIONapCTBO.

4. EninemioJioria oTpyeHHA Mo:ke 6yTH BUBYEHA 3 PIBHUX TOUYOK
3opy. o HUX HaJexaTh 3arajbHa CMEPTHICTH, KIIBKICTh TOCIITAJI-
30BaHUX JI0 JiKapeHb Ta 3aIUTHU [0 CaAyHO iHPopMAIll Mpo oTPyTH.
BunangkoBe oTpyeHHA uactime 3ycTpiuaeThca y miTeil.



Unit 20
MERCURY POISONING

Mercury poisoning is a tissue damage resulting from the in-
gestion of more than trace amounts of the element mercury or
its compounds. Mercury and its salts, adsorbed by the skin and
mucous membranes or ingested by eating contaminated food, can
cause skin disorders, hemorrhage, destruction of kidney tubules,
liver disease, and gastrointestinal disturbances. Organic mercury
compounds, especially methylmercury, are the most toxic. Such
compounds can cross the blood-brain barrier and cause irrevers-
ible nervous system and brain damage, e. g., loss of motor con-
trol, numbness in limbs, blindness, and inability to speak. Women
who have eaten methyl mercury-contaminated food while preg-
nant have given birth to children who are blind, retarded, and
subject to convulsive seizures. Mercury has long been known to
be toxic; the phrase «mad as a hatter» refers to the 19th-cen-
tury occupational disease that resulted from prolonged contact
with the mercury used in the manufactory of felt hats. Workers
in many industries in which mercury is used, such as mercury
mining, chemicals, and dentistry, have also been affected. It is
believed that elemental mercury and inorganic mercury salts, al-
though fairly inert when deposited on the bottom of waterways,
are converted into methyl mercury by microorganisms, and that
this compounds then enters the food chain and will contaminate
fish used as food by man. Recent research suggests that mer-
cury is a naturally occurring environmental contaminant in some
areas. Minamata disease was named after the occurrence, in the
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1950s and 1960s in Minamata, Japan, of many cases of severe
mercury poisoning. It was found that chemicals factory was dis-
charging its mercury-containing wastes into the local waters, con-
taminating fish that residents caught for food. Mercury poison-
ing in the United States came to public attention in 1969, when
it was learned that the children in a New Mexico family were af-
flicted by mercury poisoning after eating hog meat from animals
fed with mercury-treated seed. In 1970, swordfish, tuna, and
other large fish at the top of the food chain were found to con-
tain significant levels of the metal. Most mercury pesticides have
been with-drawn from the U.S. market, and in 1972, 91 coun-
tries approved a ban on ocean dumping of mercury and others
pollutants.

Discuss the following

. Where can mercury be found?

. Where is mercury used?

. Why is mercury unusual metal?

. What mercury properties do you know?
. Where can mercury be used? And why?
. How does mercury conduct electricity?

S U W

Understanding the main points

Translate into English the following questions and answer
them:

1. fIxi saxBoplOBaHHA MOKe CIPUYMHUTH OTPYEHHA PTYTTIO Ta
il comamu?

2. fxi Bamm 3M0POB’A MOKYTh BUHUKATH y HEMOBJIAT Yy pasi mo-
TPAILIAHHA B OPTaHi3M KiHKM ki, 3a6pyIHEHOI METHJ PTYTTIO?

3. flkum mIAXOM PTYTH Ta il 3’€MHAHHA MOTPAILIATHL IO Op-
TaHisMy JIOAUHU?

4. lllo aBage co6oro xBopo6a Minomatu? B Aki poku i Ha Akiit
TepUTOPil BOHA IomupioBataca?

5. fkwil BUIIaJIOK OTPYEHHA PTYTTIO IPUBEPHYB N0 cebe yBary
B 1969 p.?
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Vocabulary focus I

Translate into Ukrainian and memorize following words. Use
them in the situations from the next:

Poisoning is a condition or a process in which an organism be-
comes chemically harmed (poisoned) by a toxic sub-
stance

Mercury is a chemical element with a symbol Hg and an atomic

number 80; the only metallic element that is liquid
at standard conditions for temperature and pressure

Mucous mem- | is a membrane that lines various cavities in the body
branes and covers the surface of internal organs

Methylmercury | is an organometallic cation with the formula [CH;Hg]+

Environmental | refers to harmful chemicals present in soil, air and
contaminant water

Ocean dumping | has always been considered the cheapest and the eas-
iest way of disposing of wastes

Vocabulary focus II

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

ToKCHYHOI — HAB3WBAIOTh PEUOBUHY XiMi9HOTO 260 6i0JOTIYHOTO
[IOXO/eHHA, 0 IIPU IOTPAILIAHHI B OpraHisM JIOJUHH BUKJIUKAE
NopyIIeHHdA #oro (pisioJorivHuX (yHKLiA B pe3yJbTaTi 40I0 BUHHU-
KaloTh CHMIITOMH OTPY€HHA.

OpreHHﬂ — TOpyIIeHHA (QYHKITI 99 YIIROAKEeHHA opramB BHa-
CIimOoK Aii OTPYT 49X TOKCHHIB, IO IIPOHUKJHN B OPraHi3M 4H yTBO-
pUIHCA B HbOMY.

CopOuia — ximiunuit i ¢iswyHM npouec MOTIMHAHHA OHIEH0
pevoBUHOI0 (TIOBHUM 06’€MOM aJjie TMOBEPXHEI) iHIIOi.

HMecTunuau — e XiMikaTH, AKi BAKOPUCTOBYIOTHCA B CiTbCEKOMY
TOCIIOaPCTBi, CamiBHUIITBI mJaA 60poTHOM 3i mEimHWKamu (IKigIN-
BUMH a60 HebamaHNMK MiKDOOPTaHi3MaMy, POCIUHAMY i TBAPUHAMH).

3a0py HeHHA — Ile 3MiHA AKOCTi HABKOJMUIIHLOT'O CePeIOBUIIA,
[0 IPUBBOAUTH N0 HeTATHUBHUX HACJIITKIB.
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Exercise 1

Task A. Study the words:

Luster an attractive shiny appearance

Tarnish dullness of colour, or loss of brightness

To tarnish | if metals tarnish, or if something tarnishes them, they be-
come dull and lose their colour

Expansion | the act or process of increasing in size, range, amount etc.

Vapour a mass of small drops of liquid which float in the air, for
example because the liquid has been heated: water vapour

Coefficient | the number by which something that varies is multiplied

Barometer | an instrument for measuring changes in the air pressure
and weather or calculating height above sea level

Task B. Use the the word combinations in your own sentences:

a bright silver luster; to tarnish at ordinary temperature; uni-
form expansion; high density; low coefficient of expansion; slight
vapour pressure; ordinary temperature; the liquid type barome-
ter; small vapour pressure; boiling point; mercury vapour; emit-
ting radiation; ultraviolet rays.

Exercise 2. «Do you know that?..»

Translate into Ukrainian:

Gabriel Daniel Fahrenheit (1686—1736) was a German, born
in Danzig (now Gdansk, Poland), who spent most of his life in Hol-
land and England. He invented a thermometer (using mercury in-
stead of alcohol) with a new scale, named after him. The Fahr-
enheit scale has the freezing point of water marked at thirty-two
degrees and the boiling point at 212.

Fahrenheit’s scale was the one most used in Britain, and other
English speaking countries, and the USA, for many years; but by
and large, this has now been superseded by the centigrade scale
(under Celsius).
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The word Fahrenheit, however, is firmly established as part
of the English language-even though it is named after a German
who was born in Poland and died in Holland.

René Antoine Ferchault de Réaumur (1683—1754) invented
and gave his name to a thermometer with the freezing point of
water at zero and the boiling point at eighty degrees. The Réau-
mur scale was different from the Fahrenheit scale and the Re-
aumur thermometer used alcohol instead of mercury as its liquid.
Réaumur also invented and gave his name to Réaumur porcelain,
an opaque white glass; and he was eminent in his day both as
a naturalist and a metallurgist. The Réaumur thermometer was
known for some time as the German thermometer though Réau-
mur was in fact a Franchman.

Exercise 3

Match the parts of the text and their subheadings. There are
two choices you do not need to use:

A. Mercury poisoning in the United States.
B. The importance of mercury.

C. The occurrence of mercury.

D. The use of mercury.

E. The properties of mercury.

F. Organic mercury compounds

1. ...

Mercury is unusual in that it is the only metal which is sta-
ble in the liquid state at about 20 °C. It has a bright silver luster,
shows little tendency to tarnish at ordinary temperature, it being
a good conductor of both heat and electricity.

2. ...

Because of its uniform expansion over a wide range of temperature,
it is well adapted to use in thermometers, and due to its high density,
low coefficient of expansion, and slight vapour pressure at ordinary
temperature it is well suited for using in the liquid type barometer.

Despite having high boiling point, mercury does not show a
small vapour pressure even at ordinary temperatures.
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4. ..

Being raised to a temperature above its boiling point, mercury
vapour readily conducts electricity at the same time emitting ra-
diation, it being is rich in ultraviolet rays.

Exercise 4

Task A. Memorize the following words. Use them in the situ-
ations from the text:

suggests prolonged occurrence salts discharging

Task B. Some words are missing. Choose the most appropri-
ate word for each gap. Translate into Ukrainian:

1. Mercury and its ... , adsorbed by the skin and mucous mem-
branes or ingested by eating contaminated food, can cause skin
disorders, hemorrhage, destruction of kidney tubules, liver dis-
ease, and gastrointestinal disturbances.

2. Mercury has been long known to be toxic; the phrase ‘made
as a hatter’ refers to the 19th-century occupational disease that
resulted from ... contact with the mercury used in the manufac-
tory of felt hats.

3. Recent research ... that mercury is a naturally environmen-
tal contaminate in some areas.

4. Minamata disease was named after the ... in the 1950s
and 1960s in Minamata, Japan, of many cases of severe mer-
cury poisoning.

5. It was found that chemicals factory was ... its mercury-con-
taining wastes into the local waters, contaminated fish that res-
idents caught for food.

Exercise 5

Choose the best alternative from the options (a, b, ¢ or d) to
complete each sentence:
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1. Organic mercury compounds, especially methyl mercury, can
cause ... .

a) brain damage; b) infarction; c) skin disorders; d) leukocy-
tosis

2. The phrase «made as a hatter» refers to the 19th-century
occupational disease that resulted from prolonged contact with
the mercury used in the manufactory of ... .

a) inwistble hat; b) wide-brimmed hats; c) felt hats; d) hat with

ear flaps

3. It is believed that elemental mercury and inorganic mer-
cury salts, although fairly inert when deposited on the ..., are
converted into methyl mercury by microorganisms.

a) barks of trees; b) bottom of waterways; c) the ground; d) air

4. In Minamata it was found that chemicals factory was dis-
charging its mercury-containing wastes into ..., contaminated ...
that residents caught for food.

a) the waters; fish; b) the air; birds; c) the ranch; meat and
eggs; d) the forest; mushrooms

5. Minamata disease was was named after the occurrence,
in the ....

a) 1930s and 1940s; b) 1870s and 1880s; ¢) radiochemis-
try; d) 1950s and 1960s

6. Children in a New Mexico family were afflicted by mercury
poisoning after eating ... .
a) hog meat; b) fish; c) hot dog; d) mushrooms

7.In 1972, 91 countries approved a ban on ... of mercury
and others pollutants.

a) selling; b) production organic compounds; c) ocean dump-
ing; d) production inorganic compounds
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Exercise 6

Task A. Study the words and word combinations:

microorganisms minamata disease
methyl mercury contaminated food environmental
contaminate tissue damage mercury pesticides

Task B. Translate the following. Some words are miss-
ing. Choose the most appropriate for each gap from the words
above:

1. OTpyeHHA PTYTTIO — Iie ... BHACTIZOK IOTPAIIAHHA IO Op-
TaHi3My BeJHUKOI KiJbKOCTi pTyTi Ta ii CHOJYE.

2. /ingra, 1m0 BKUBAJA ... ]| YaC BATiTHOCTi, MA€ PU3UK HAPO-
IUTH TUTUHY, AKA Oy/e CTPAMAATH Bif CJAITIOTH, CIIOBIILHEHOTO PO3-
BUTKY, KOHBYJIbCHUBHUX HallaJiB.

3. PryTh Ta 1i HeopraHiuHi CHOJyKHM B iHePTHOMY CTaHi Jero-
HYIOTbCA Ha JHI BOJONMUIN, Ie 3aBIAKU ... IePeTBOPIOIOTHCA Ha Me-

THJ PTYTh.
4. HepmaBHi focrim#eHHA MORA3YOTh, MO PTYTh € ... B AEAKUX
paiioHax.
5. ... oTpuMaJa CBOI0 Ha3BY IicjadA iHIMAEHTY MacoBOTO OTPY-

eHHA B 1950—1960 pp.
6. BinbmicTs ... 6ys0 BuBeseHo 3 punry CIITA.
Exercise 7

Match 7 words in column A with the words of similar mean-
ing in column B:

A B
a) damage 1) intoxication
b) contaminated 2) refuse
c¢) toxic 3) infected
d) converted 4) virulent
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A B

e) poisoning 5) harm
f) wastes 6) remade
1 2 3 4 5 6

Exercise 8
Insert 4 semtences into their proper places in the text below:

A. Mercury being very important, it is useful to continue in-
vestigating its properties very closely.

B. Plants and animals tend to concentrate mercury.

C. The chlorides of mercury are employed in protecting a num-
ber of vegetable crops.

D. Mercury is known to be a rare element.

[1]. The element is found in trace amounts throughout the lith-
osphere (roks and soil), the hydrosphere, the atmosphere and
the biosphere (in tissues of plants and animals). In the roks and
soil mercury is found to be measured in the fractions of one part
per million. In the hydrosphere (the seas and fresh waters) it oc-
curs only in parts per billion. In the atmosphere mercury is pres-
ent both as vapour and in the form of particles. The situation
is somewhat different in the biosphere. [2].

Mercury today is used on a substantial scale in chemical in-
dustries. It used in the manufacture of paints and paper as well
as in the agriculture. The word production of mercury has been
found to amount to about 10,000 per year. In agriculture mer-
cury in the form of corrosive sublimate (HgCly) can be used for
disinfecting seeds. [3].

Due to such large-scale uses a considerable amount of mer-
cury waste is kikely to flow into the air, the soil, the streams,
rivers, lakes.
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Liquid mercury itself is not toxic to men, but mercury vapour,
however, can be injurious. The soluble inorganic salts of mercury
have long been known to be toxic.

So, knowing properties and forms of mercury it is possible
to use it. [4].

Exercise 9
Complete the sentences as in the text:

1. / compounds / toxic / are the most / Organic mercury /
especially methylmercury /.

2. / to be toxic / has been long known / Mercury /.

3. / suggests that mercury / contaminate in some area / Re-
cent research / is a naturally / environmental /.

4. /in 1969 / in the United States / came to public attention
/ Mercury poisoning /.

5. / was named / in the 1950s and 1960s / in Minamata, Ja-
pan / after the occurrence / Minamata disease /.

Exercise 10

Insert the word combinations into their proper places in the
sentences below:

ultraviolet rays; amalgams; yellow precipitate; yellow oxide;
red modification; free mercury; gaseous products; HGS 4 O, —
— HG -+ SO,; mercuric nitrate; dilute nitric acid
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1. Mercuric oxide is obtained as a bright, orange-red, crystal-
line substance either by heating mercury in air or by the paral-
ysis of ....

2. It is also obtained as a ... when soluble, basic hydroxides
are added to solutions of mercuric nitrate, the hydroxide under-
going spontaneous decomposition.

3. The ... is known to differ from the red only in that its par-
ticles are of smaller size.

4. Upon being heated it changes into the ... .

5. The other mercuric salts are usually prepared by treating
either the oxide or ... with the appropriate acid.

6. Metallic mercury can be obtained by heating the sulphide
ore in air with sulphur dioxide as a by-product: ... .

7. Mercury vapour is condensed from the ... .

8. Mercury may be purified by wising it with ..., which oxi-
dizes the more active metallic impurities present, especially zinc
and cadmium.

9. Hot mercury vapour is known to conduct electricity and
give out light that is rich in the ... .

10. The common metals except iron and platinum form alloys
with mercury, known as ... .

Exercise 11

Check on your knowledge of the text «Mercury Poisoning» by
translating the following sentences:

1. Pryts Ta ii coui, amcopGynounch IMKipoo Ta CJIM30BUMHU 060-
JIOHKaMH a00 IOTJIMHAIOYNCh 3 OTPYEHOIO 1#el0, MOMKYTh BUKJIUKATH
MOJpasHeHHA MIKipHW, reMopoil, pyHyBaHHA HUPKOBUX KaHAJBIIB,
XBOPOOU MEYiHKU, POBJAAJM NIIYHKOBO-KHIIKOBOTO TPAKTY.

2. OpragivHi cHOTyK” PTYTi, & 0COGJIMBO — METHJI PTYTh, € Hafl-
GBI TOKCUYHUMUY; T1i CIIOJYKU MOKYTH TTPOXOMUTHU TeMaToeHIeda-
JidHE# 6ap’ep i BUKJIMKATH HE3BOPOTHI MOPYNIEHHA HEPBOBOI cuc-
TeMU i IOIIKO[KEeHHA MO3KY, HAIPUKJaM, BTPATy KOHTPOJIO PYXY,
OHIMIHHA KiHIIBOK, CJIIIOTY, Ta BTPaTy MOMKJIUBOCTI IOBOPUTH.

3. PoGiTHuku 6araTtbox rafyseil IIPOMHUCJIOBOCTI, B AKUX BUKO-
PHUCTOBYETHCA PTYTh, HATIPUKAAT, J0OyBadi PTyTi, XiMikU, MOMKYThH
MOCTpamAaTH BiJj BUIIAPIB PTYTi.
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4. BBamaerbcd, M0 eJeMeHTapHA PTYTh Ta HEOPTaHidHI PTYTHI
coJi, X09a i JOCUTH iHepTHi, IIpoTe, OCigalUNu Ha THI BOAOIM, Iepe-
TBOPIOIOTHCA Ha METUJ PTYTh, IIOTIM IA CIOJYKa IIOTPAILIAE y Xap-
9OBUil JAHITIOT i 3a6pyaHIOE puby, AKY JIOANHA BUKOPUCTOBYE B IKY.

5. Orpyenna pryrtio B Cnoayuenux Illtarax craJno Bimomo
rpomasicbkocti B 1969 poriti, KoJu BUABUJIOCA, MO AiTH B CiM’i
3 Hbio-Mekcuko cTpamaany Bif OTPYEHHA PTYTTIO Mic/IA BKUBAHHA
M’Aca CBUHEH, IO I'OAYBAJNCA POCIMHAMH, O0GDPOGJIEHUMHU PTYTTIO.

6. Y 1970 pori 6ino BuABJIEHO, IO MeY, TYHeIb i iHIIA BeJUKA
puba y BepXiBIli Xap40BOT0 JAHIIOTA MICTATh 3HAYHI 06CATH MeTATy.

7. BinbmricTs pryTHUX necTuuAiB 6y.10 BuaydeHo 3 punry CIITA,
a B 1972 poui kpaiHa cxBajauia 3a00pOHY Ha CKHIAHHA B OKeaH
pryTi Ta iHmMX 3a6pygHIOBAUIB.

8. Inea sacTocyBaHHA HeopraHiYHUX XiMiYHUX 3aco6iB AJIA JiKY-
BaHHA XBOP0o6 Haly.,a NOMUPEHHA B YaCH CEePeIHbOBIYYA Y Iparax
aJXiMIKiB, fAKi 3 I[i€}0 METOI0 IIKUPOKO 3aCTOCYBAJH CIOJIYKUA MEpPRY-
pio, ctubio, KympyMmy, IIMHKY, apceHy, GepyMmy.

9. I'perpke ci10BO, IO CIIEpHIy O3HAYAJO CILIAB MeTaJtiB (KpiM
3aJi3a) 3i PTYTTIO Ta iH., & TaKO} NPUPOJHY CIOJYKYy cpibmaa 3i
PTYTTIO, & 3TOJOM B3araJi cymim — to pdAoypo (< PoAdTTO, Lo-
AGoow ‘posM’ARIIyI0’, LaAaxdg ‘M’AKMil’), IPUINLIO B €BpoIeiichki
MOBH He 3 I'DeI[bKOro, a 3 apabChroro jmepena — amalgama (B ce-
PeIHBOBIYHUX JATUHCHKUX TEKCTaX 3yCTPI4a€ThCA ICIIAHCBKE CJIOBO
amalgama ‘amaibrama’). Y Tpeupkifl i3 pdAaypo y TakoMy 3Ha-
9eHi yTBOPHJIOCA 3 9aCOM CJIOBO TO PAAGUPO ‘BOJOTO .



Unit 21
MIXTURE AS A PHYSICAL COMBINATION

Mixture in chemistry is a physical combination of two or more
pure substances (i. e., elements or compounds). A mixture is dis-
tinguished from a compound, which is formed by the chemical com-
bination of two or more pure substances in a fixed, definite pro-
portion. The components of a mixture retain their own chemical
properties and may be present in any proportions. For example,
iron filings may be mixed with powdered sulfur in any proportions,
and even if very fine iron powder is carefully mixed with powdered
sulfur, the two components are easily separated by means of a
magnet; the magnet will draw out the iron from there. However,
if seven parts by weight of iron filings or powder are mixed mix-
ture with four parts by weight of powdered sulfur and the mixture
is heated to a red low, the iron and sulfur react to form the com-
pound iron sulfide; they are chemically combined and are not
readily separated. The iron sulfide is not attracted by a magnet.

Mixtures are often classified as homogeneous or heterogeneous.
Solutions and colloids are homogeneous mixtures. The components
of a homogeneous mixture are too intimately combined to be dis-
tinguished from one another by visual observation. A suspension
is a heterogeneous mixture. The particles in a heterogeneous mix-
ture are coarse enough to be distinguished by visual observation.
Alloys are mixtures of metals and may be either homogeneous or
heterogeneous. The components of a mixture usually can be sep-
arated by physical means such as distillation, evaporation, precip-
itation, filtration, solvent extraction, or chromatography.
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Discuss the following

1. How does mixtures behave?

2. How long does the partial vapour pressure remain unchanged
in two-phase mixtures?

3. How can you separate the components of the mixtures?

4. What is the difference between homogeneous and hetero-
geneous mixtures?

5. What is an alloy?

6. How do the iron and sulfur react to form iron sulfide?

Understanding the main points
Translate into English the following questions and answer them:

. ki 6yBatorh cyminri?

. IIlo Take rereporeHHa cymim?

. froro cywmimmiio € cycneHnsia?

. IlTo Take cnuaBu i AKi BOHH MOKYTH OyTH?

. IITo aBase coboio cycreHsia 30a0Ta?

. Uu € posuuH IYKPY Y BOJi T€TEPOTEHHOW CYMIIIII0?

S U W DN

Vocabulary focus 1

Translate into Ukrainian and memorize the following words.
Use them in the situations from the text:

Mixture the product of the random distribution of one sub-
stance through another without any chemical reac-
tion taking place between the components, as distinct
from a compound

Distinguish see or point out the difference of

Proportion the relationship of one thing to another in terms of
quality, size, or number; ratio

To retain continue to have(something); keep possession of

Separate forming a unit that is a part or by it self, physically

disconnected distinct, or individual
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Homogeneous | denoting a process involving substances in the lig-
uid, or gaseous

Heterogeneous | denoting a process involving substances in different
phases (solid, liquid, or gaseous)

Solution a liquid mixture in which the minor component (the
solute) is uniformly distributed within the major com-
ponent (the solvent)

Colloid a homogeneous non-crystalline substance consisting
of large molecules or ultramicroscopic particles of one
substance dispersed through a second substance

Observation the action or process of closely observing or monitor-
ing something or someone

Suspension a mixture in which small solid or liquid particles are
suspended in a liquid or gas

Alloy a metal made by combining two or more metallic el-
ements, especially to give greater strength or resis-
tance to corrosion

Evaporation turn from liquid into vapour;
the action or process of precipitating a substance from
a solution

Vocabulary focus 11

Translate into English the following words and their explana-
tions. Use them in the situations of your own:

Ronsepcia Impoliec IepepoOKy rasiB 3 MeTON 3MiHM CKJIaAy BUXiJ-
HOI rasoBol cymimi

PadginoBanmii | ouunneHuii, 3BiIbHEHUI BifI TOMIIIOK

Posuun ofHOpigHa ¢isWKo-XiMiuHA cucTeMa, B AKiil OfHA pedo-
BHHa DPIBHOMIDHO poO3NOfileHa B iHMIi#

Meraxypria HayKa TPO ONEPKAHHA MeTaJiB 3 Pyl ab0 pevoBUH, AKi
MiCTATh MeTaJH; IIPO HAJaHHA MeTAJeBUM CILIaBaM He-
00XiTHUX BJIACTHBOCTEH

Cyxa mepe- POBKJaJaHHA PifKUX a6o TBepAUX PEYOBHH Ha CKJIANOBi
TrOHKA JaCTUHY MIJIAXOM HarpiBaHHA 6e3 JOCTYIy IOBIiTpA
IIposizopu B alTeKaxX TOTYIThH 3 YUCTUX JiKAPCHKUX PEUYOBHH MiK-

CTYpH, IO B NepekJgai 3 TaTUHCHKOI 03HaYa€ caMe CyMinri
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Mouaexyaa Ile HaliMeHIIa YaCTUHKA PeYOBUHU, AKa BUBHAUYaE Ii BIac-
TUBOCTI i 37aTHA 0 caMocCTiiiHOr0 icHyBaHHA

OcHoBHa Maca | B arMocdepi MJIaHETH BUHUKJIA TIMbKM ICJIA MOABH HA

KHCHIO 3eMTi mepmux (POTOCHUHTE3YIUNX OJHOKJIITHHHUX Opra-
Hi3MiB IporapioTiB, BimoMuX mii Ha3BOW CHHBLO-3eJeHi
BOJOPOCTi

PedoBuny MOKHA& PO3MOJIOTM Ha HAWTOHIIOMY MJIWHI i Bce OIHO

KOKHA KpyNuHEKa Oyle CKJIAIATHCA 3 BEJUYE3HOI KiJab-
KOCTi OJTHAKOBUX MOJEKYJ i 36epese Bci Bimomi HaM Baac-
TUBOCTI ITi€1 peI0BUHU

Aromn B MOJIEKyJaX PIBHMX PeYOBHH 3B’fA3aHi ONUH 3 OTHUM
B YiTKO BU3HAYEHOMY TMOPANKY, BCTAHOBJEHHA AKOTO —
OJHe 3 HaWIiKaBilINX 3aHATH

Exercise 1

Find 6 equivalents from column A in column B:

A B
1) physical combination a) (pismuHi 3acobu
2) pure substances b) BisyasabHe crocTepeseHH
3) chemically combined ¢) omHOpimHi cyminri

4) homogeneous mixtures | d) ximiuno 3’egHaHi

5) visual observation €) YUCTi PevYOoBHHU
6) physical means f) ¢pisuana rombGiHaria
1 2 3 4 5 6
Exercise 2

Complete the sentences as in the text:

1. Heterogeneous / alloys / or / are / homogeneous / mixture
/ either / of / be / metals / may / and /.
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2. Mixture / a / suspension / heterogeneous / a / is /.

3. Heterogeneous / mixtures / or / are / homogeneous / of-
ten / as / classified /.

4. The / magnet / iron / a/ sulfide / by / is / attracted / not /.

5. They / combined / are / separated / chemically / readily
/ and / not / are /.

Exercise 3
Task A. Translate the words into English:
KoJoigu CILIaBH BUIIIyKaHUR
Task B. Complete the following sentences with the new words:

1. A ... is distinguished from a compound, which is formed by
the chemical combination of two or more pure substances in a
fixed, definite proportion.

2. The components of a mixture retain their own chemical
properties and may be present in any ... .

3. The components of a ... mixture are too intimately com-
bined to be distinguished from one another by visual observation.

4. The particles in a heterogeneous mixture are coarse enough
to be ... by visual observation.

5. ... are mixtures of metals and may be either homogeneous
or heterogeneous.

6. Solutions and ... are homogeneous mixtures.

Exercise 4

Task A. Translate the words into English:

MeTaJn cycIeHsia BisyaJbHUil
MAarHiT BiJOKpeMJIeHU cyMim
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Task B. Translate the sentences into English and insert
the words into them:

1. KomMmonenTu ... 36epiraioTh cBoi XiMiyHi BJACTHBOCTI i MoO-
HRYTh OYyTH NPUCYTHIMH Y OyIb-AKUX IIPOIOPIAX.

2. Bonm ximidvHO KOMOGiHOBaHi Ta BaKKO ... .

3. Cyaboin 3amiza He HPUTATYE ... .

4. KommoneHTH 0IHOPIAHOT cyMili 3aHAATO TiCHO 00’ 6THYIOThCA,
mo6 BipisHATHU iX Bif ... CIIOCTEPEKEHbD.

5. ... € TeTEePOreHHOI0 CYMIIIIIo.

6. CrtaBu ABJAAKTH €000 cyMimni ... i MOKyTh OyTH OJHOpIA-
HUMH a60 TeTepOreHHUMHU.

Exercise 5

Match each word in column A with the word of similar mean-
ing in column B:

A B
1) Mixture a) ingredients
2) Form of b) can be seen
3) Product of ¢) bonding
4) Chemical d) a mechanical blending
5) Components | e) solution
6) Amounts of | f) refers

Exercise 6. «Do you know that?..»
Translate into Ukrainian:

1. In chemistry, a mixture is a material made up of two
or more different substances which are mixed but are not
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combined chemically. A mixture refers to the physical combina-
tion of two or more substances in which the identities are re-
tained and are mixed in the form of solutions, suspensions, and
colloids.

2. Mixtures are the one product of a mechanical blending or
mixing of chemical substances such as elements and compounds,
without chemical bonding or other chemical change, so that each in-
gredient substance retains its own chemical properties and makeup.
Despite that there are no chemical changes to its constituents,
the physical properties of a mixture, such as its melting point,
may differ from those of the components.

3. Some mixtures can be separated into their components
by physical (mechanical or thermal) means. Azeotropes are one
kind of mixture that usually pose considerable difficulties re-
garding the separation processes required to obtain their con-
stituents (physical or chemical processes or, even a blend
of them).

Exercise 7

Find 8 equivalents from column A in column B:

A B
1. Development a) KOHI[eHTpAIlif
7. Research b) saBimyBau
8. Toxic ¢) BUGYXOBUii
9. Catalyst d) BupoGHHUIITBO
10. Production €) KaTtaJisaTop
11. Explosive f) Toxcuunm
12. Manager g) MOCJIi e HH
13. Concentration h) posButoxr
1 2 3 4 5 6 7 8
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Exercise 8

Determine whether the following statements are true (T) or

false (F):

. Mixture is a material made up of three different substances.
. Some mixture can be separated into their components.

. Mixture is oxygen.

. Mixture can be only homogeneous.

. Homogeneous mixture is milk.

. Mixtures are always solid.

S UL W

1 2 3 4 5 6

Exercise 9
Insert 6 sentences into their proper places in the text below:

A. Granite is a heterogeneous mixture of quartz, mica and
feldspar.

B. What is the melting point of solder?

C. Still another technique for detecting heterogeneity in sol-
ids is offered by X-ray diffraction.

D. Gases float to the top of liquids and can be pumped off.

E. What is the electrical conductivity of salt water?

F. Instead, he starts with pure salt and pure water, makes up
a whole series of salt solutions.

As soon as one tries to investigate the properties of any mix-
ture, a new variable makes its appearance : namely, the compo-
sition of the mixture. Suppose, for example, the question is: [1].
The chemist is not content to measure one single sample of salt
water. [2]. With different amounts of salt, and measures the con-
ductivity as a function of composition.

Again, suppose the question is: [3]. Solder is a mixture of lead
and tin, in indifferent proportions. So the chemist can answer
the question only by getting hold of some pure lead and pure tin,
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making up a series of different mixtures, and measuring the melt-
ing point as a function of composition.

[4]. A mixture of chopped ice and liquid water is likewise
heterogeneous. Since each region of the same kind of material
is called a phase, it is equally proper to say that granite is a three-
phase system, and that the mixture of ice with water is a two-
phase system.

The heterogeneity of some materials may be detected by the na-
ked eye: a rock, a slurry of sand suspended in water, kerosene
floating on water, a form of bubbles in liquid. For others, a mi-
croscope is needed: paint, milk, smoke, cast iron are heteroge-
neous on a microscope scale. [5]. Because, fortunately, the iden-
tifying X-ray pattern of each solid appears regardless of others
that may be present in the mixture.

A suspended solid is commonly separated from its liquid by
filtration. [6]. Two solids can also be separated by float-and-sink
methods.

Exercise 10. «Chemistry as the Study
of Separations»

Match the parts of the text and their subheadings. There are
two choices you don’t need to wuse:

A. Extraction

B. Fractional Solubility
C. Fractional Freezing

D. Crystallization

E. Homogeneous Mixtures
F. Distillation

G. Two Consequences

1. ..

Oxygen and nitrogen are gases at room temperature, can be
cooled until they become liquids, and the liquids are completely
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soluble in one another. The boiling points fall on a curve. If
such a liquid is allowed to boil, the gas formed does not have
the same composition as a liquid, but is rich in volatile constit-
uent.This liquid air, which is 77 % nitrogen, boils to give a gas
which is 93 % nitrogen, since nitrogen is the more volatile com-
ponent.

2. ..

The first consequence is that the vapor becomes richer in nitro-
gen and the liquid richer in oxygen, so that a partial purification
has been achieved. The second consequence is that as the com-
position of the liquid changes as it boils away, so does its boiling
point change, giving us a convenient laboratory criterion for a
solution. The distillation of air, which gives us not only nitrogen
and oxygen but helium, neon, argon, krypton, and xenon, had to
await the liquefaction of gases by artificial refrigeration, in the
late 19t century.

Water and ethyl alcohol mix in any proportion to form solu-
tions, which freeze at various temperatures. When such a lig-
uid begins to freeze, the solid crystals that appear do not have
the same composition as the solution. Over most of the compo-
sition range the solid is pure ice. Again there are two conse-
quences; the first is that the liquid becomes progressively richer
in alcohol as the process continues, because the solid is removing
the water; and the second is that the freezing point changes to
lower values as the composition changes, thereby giving us an-
other criterion for a solution. Fractional crystallization is also a
familiar technique in the laboratory.

4. ...

One may be better acquainted with the phenomenon as it is
utilized in «antifreeze» i. e., the mixture of alcohol or some other
water-soluble liquid with the water in radiator to prevent their
freezing. Another instructive example was cited by Robert Boyle
in the Sceptical Chymist (1677): Some sailors of Amsterdam
were forced by unseasonable weather to winter in Nova Zem-
bla, «in that ice region neer the artick circle» the left a barrel
of beer on a sled without; and «there was scarce any unfrozen
beer in the barrel; but in that thick year that was unfrozen, lay
the strength of the beer, so that was too strong to drink alone,
and that which was frozen tasted like water».
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5. ...

As an example of a solid solutions, let us consider potassium
sulfate and ammonium sulfate, which form solid solutions over
their whole range of composition. The solubility, grams of total
solid dissolving per gram of water, varies with composition. From
a given solid, the material dissolved by a little water has a dif-
ferent composition. The dissolved material is much richer in the
more soluble component, in the case of ammonium sulfate.
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