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MepeamoBa

Hapuanbhuit mociOHuk AHrmiiickka MoBa [uist XimikiB. Chemistry
as a Branch of Science npusHauenuii 17151 3m100yBayiB CTYNEHS BULIOT
ocBitu «bakanaBp» 1 poxy HaBuaHHA 3a crnenianbHicTIO «014.06 —
«CepenHst ocita. Ximis» BIANOBiJa€E TPOTPAMHUM BHMOTaM
HaBYaHHs 1HO3EMHOT MOBH Y BUILMX HaBYAIBbHUX 3aKlafax. Y HbOMY
3po0sieH0 cnpoOy TMOPIBHSHO AOCTYMHO BHUKJIACTH MPOTPaMHHA
MaTepial y BiAIIOBIIHOCTI 3 CyYaCHUM CTAHOM PO3BHUTKY XiMii.

IMocibuuK ckmamaeThes 3 Takux posziais: 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, Compound,
Mixture as a Physical Combination, Carbon Monoxide, Matter,
Poison, Mercury Poisoning, Evaporation, Sodium Chloride,
Transmutation of Elements, Chemical Analysis, X-rays, Radiation
Sickness.

TekcToBmii MaTepian AOCTaTHBO iH(POPMATUBHUI 1 HaCHUEHUI
HEOOX1THOIO TEPMiHOJIOTIE0.

J10 KO>)KHOTO TEKCTY Ha/Ial0ThCsI IBOMOBHI TEMAaTHYHI CIIOBHUKH:
Vocabulary focus I, Vocabulary focus Il anrmiiicbkoro Ta yKpaiH-
CHKOIO MOBaMH.

Cuctema pi3HOMaHITHUX TicisTeKCcToBuX Brpas (EXercises)
CHpusi€e 3aKPITUICHHIO BUBUYEHOTO JIEKCHYHOTO MaTepiairy, OiIbII TIIH-
OOKOMY  OCMHCIEHHIO Ta  Pi3HOCTOPOHHBOMY  PO3YMIHHIO
MPOYUTAHOT0, PO3BHBAE YMIHHA BHMKOPHUCTOBYBATH JIEKCHUYHUH
MaTepial y JAialoriYyHOMY Ta MOHOJOTiYHOMY MoBieHHi. Lle nae
MOJKIJIMBICTh MallOyTHBOMY CIEIialicTOBI MaKCUMAILHO €()EeKTHBHO
3aCTOCOBYBATH 3HAHHS 1HO3€MHOT MOBH Ha MPAKTHII.

[TociOHMK cTaBUThH 3a METy 3a0e3meuuTH mpodeciiiHy crpsMo-
BaHICTh Yy HAaBYaHHI CTYJICHTIB-XIMIiKiB aHIJIIHCHKOI MOBH, MiATOTY-
BaTH X JI0 IHIIOMOBHOI KOMYHIKaIlii, YATaHHs, aHOTYBaHHS Ta pe-
(depyBaHHS CieIiaIbHOT HAYKOBOT JIiTEpaTypH.



Unit 1

Chemistry as a Branch of Science

Chemistry is a branch of science concerned with the properties,
composition, and structure of substances and the changes they
undergo when they combine or react under specified conditions.
Chemistry can be divided into branches according to either the
substances studied or the types of study conducted. The primary
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 general 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™ century, that organic molecule can be
produced artificially in the laboratory; this definition 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 their interaction with electromagnetic fields.
Subcategories within physical chemistry are thermochemistry,
electrochemistry and chemical kinetics Thermochemistry is the
investigation of the changes in energy and entropy that occur during
chemical reactions and phase transformations. Electrochemistry
concerns the effects of electricity on chemical changes and inter
conversions of electric and chemical energy such as that 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 composition of a given
sample of material. In qualitative analysis, all the atoms and molecules
present are identified, with particular attention to trace elements. In
guantitative 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:

o crano Bigomo B XIX cTOMITTI Ipo Opra”ivyHi MOJIEKYIH?
UnM BU3HAYAETHCSA OpraHigHa XiMmis?

Sxi migkaTeropii icHytOTh y (hi3udHiN Ximii?

o Take enxekTpoximisi?

3 ynM TNOB's13aHa XiMiuHA KiHETHKA?

Illo BuBYa€ aHaMITHYHA XiMis?

B sikoMy aHai3i yTBOPIOETHCS TOUHA Bara KOXKHOI CKIIaf0BOi?

NogakrwnhE

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.

Abundance — a) relative content; b) excess amount of substance.

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, biology,
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 explanations.
Use them in the situations of your own:

BaneHTHiCTHL — BIACTUBICTH aTOMa JAHOTO €JIEMEHTA NIPHEAHY-
BaTH a00 3aMilyBaTH IMEBHE YHCJIO aTOMIB 1HIIIOTO eIEMEHTA.

ligparauis — 3B's13yBaHHA MOJIEKyT (aToMiB, i0HIB pEYOBHHH) 3
BOJIOI0, III0 HE CYHPOBOLKYEThCS PYHHYBAHHAM MOJICKYJT BOJM.

Audysist — MIMOBiNBEHE BUPIBHIOBAHHS KOHICHTPALi PEIOBHH
B CyMillli, 00YMOBJICHE TEIUIOBUM PYXOM MOJIEKYJ.

JloB:kMHA XBHJII — BiJICTaHb MDK CYCIAHIMHM ITIKAMH XBHJIb
€JIEKTPOMArHITHOTO (CBITIIOBOT'0) BUIIPOMiHIOBAHHSI.

KaranizaTopn — pevoBuHH, 3/1aTHI IPUCKOPUTH XIMiYHI peak-
1ii, cami 3aJTUINAIOTHCS IPU [IbOMY HE3MiHHUMH.

HyxjaoHu — eneMeHTapHi 4acTKH (IPOTOHH i HEUTPOHH), IO
BXOJISIT IO CKIIAJy /Ipa aToMa.

AHIOHU — HETaTHBHO 3aps/KEeH] 10HH.

ATOM — HaliMEHIIIa YaCTHHKA XIMIYHOTO €JIEMEHTA, SIKa € HOCIEM
HOTO BJIACTUBOCTEN.

Topinnsa — ¢i3zuko-XiMiYHUH Mpoliec, IO MPOTIKAE 3 BUALICH-
HSIM TEIUIa B pe3yJIbTaTi peaKilii OKMCICHHSI.

Kpucranizanis — BuUICHHS KPUCTANIB TBEPJIOi PEUOBHHU 3
pO3UuHY.

Exercise 1. «Do You Know That?..»

Translate into Ukrainian:

Amedeo Avogadro — ltalian physicist and chemist Amedeo
Avogadro (1776—1856) was a lawyer in education, and he studied
math, physics and chemistry independently and so well, teaching them
at the university. Avogadro established the exact composition 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 Mendeleev — is a great 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 technology 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, organic 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 systematic of chemical
elements. After the discovery by D.l. Mendeleyev of the Periodic
Law, he published (March 1870) an article on «The Nature of
Chemical Elements as the function of their atomic weights», in which
the graphic curve of the atomic volume dependence on the atomic
mass.

Thomas-Martin Laurie — English chemist Thomas Laurie —
author of work on the theory of water and non-aqueous solutions of
acids and bases. He first introduced proton theory into the training
course in inorganic chemistry.

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 behavior 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 dissociation.

Robert Boyle — The scientific activity of Robert Boyle was
based on an experimental method in both physics and chemistry, 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. Marriott formulated this
law.

Vladimir Vernadsky — Vernadsky created a new science —



geochemistry. Vladimir Vernadsky was the first to note the enormous
role of living matter — all plant and animal organisms and
microorganisms on Earth — in the history of the movement,
concentration and scattering of chemical elements. The scientist
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 microorganisms 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 formaldehyde.

Atomic weight — the average value of the mass of an atom of a
chemical element, expressed in relative carbon units.

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 reaction.

Fats — esters of glycerol and fatty acids.

Isotopes — chemical elements with the same number of protons
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, analytical chemistry, structure of substances,
organic molecules, compounds of carbon, kinetics chemical energy,
reactants.



organic chemistry, laboratory determination

Exercise 4
Complete the sentences as in the text:

1. /canbe/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 /.

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 chemical)
ideas about the world and the ideas about a person and society 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 themselves
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 chemical
reddish.

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 philosopher
influential of the philosophers.

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

Task C. Translate the following sentences into English:

1. Ines, wo nikapchka pociMHA CKIAIA€ThCsl 3 OCHOBHOI MacH-
Oanacty i «Iil040Tro Havaja», HAJIEKHUTh JaBHROPHUMCHKOMY JIiKapro
knasaito [aneny (II cr.) BiH pekoMeHIyBaB IiKapchKy POCIUHHY
CHPOBHHY CIIOYaTKy BHCYIIUTH, & BXKE MOTIM IOTYBaTH 3 HEl HACTOI,
BiJIBapH, €KCTparyroui «Iitode Hadano». [anen ommcaB moHan 300
JIIKapChKUX 3ac00iB; 0araro 3 raJieHOBMX NpernapariB HE BTPATHIIN
CBOT'O 3HAYEHHS 1 jorerep.

2. H.[BePILIapCLKI/II/I mikap i ximik @imin Aypeon Teodpact bom-
Oact o I'orenreiim, BigoMuii 1mix ncesoHiMoM Ilaparnernkce, Brepiie
BHCJIOBUB JYMKY, IO BCI IIPOLECCH B OPTaHi3Mi € CKIaAHHUMU XiMid-
HUMH [IEPETBOPEHHSAMH, 1 JOCHIIJUB BILUIMB HA OpraHi3M 0araTtbox pe-
YOBUH POCIIMHHOTO 1 MiHEPaJIbHOT'O IIOXOIKECHHSI.

3. Ha Bigminy Big [amena, Ilapanenbc BBaXkaB, IO A BU-
JICHHS JIiFOYMX Havajl JIKapChbKUX POCIWH HEOOXijHa OUThIN iH-
TEHCHBHa 1 Oararopa3oBa 0OpoOKa CHPOBMHHM DPI3HOMaHITHUMH
posuuHHEKaMH. B peByJ‘IBTaTi Takoi 0OpoOKu YTBOPIOEThCS BUTST —
€CeHLIis, aje JIMIIE M'STUH BUTIr («KBIHTECEHLIs» BiJ JTaTHHCHKOTO
quinta — mn'sra) BMillye HEOOXiJHY pPEYOBHHY 1 € JIKapChbKUM
3ac000M.

4. 3a TpaguIli€ro AaBHIX aBTOPIB JJIs anxiMii OyB BCTaHOBIICHUH
enoHiM Xnung (Xeipun). Inma etumonoriuna geresna (MU He 3HAEMO,
KOJM caMe BOHA BHMHHUKIA) MOB'SI3yBajia cloBa YLUEia, ynueio 3
Ha3Bow kpainm Xmnpia, xomntceke KHME, XHMI Big nas-
Hpoerunercbkoro [kmit] «E€runer» (Yopna 3emus). s nerenna,



WMOBIpHO, 3aCHOBaHa Ha CIiB3BYyYHOCTI yvueio — Xnuie. He Bu-
KITFOYEHO TIPH IOMY 1 T€, 0 OaThKIBIIMHOIO ajXiMii BBa)KaBCs, 1 HE
0e3 miacras, €TuIeT.

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 solution

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

0) 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 neutrinos) 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 oxidation reaction

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

1 2 4 > 6 7 8 9 10




Exercise 7

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

PizHu1sg opranigHoi i HeOpraHigHOT XiMii.
XiMis — Tany3b HayKH.

[Tizpo3ain XiMii B TPOMECIIOBOCTI.
AHamiTH4yHa XiMis Ta il aHaJTi3H.

XiMiuHa KIHETHKA CTOCYETHCHA. .

GTR W

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 phlogiston
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 reactions. [1].
It was originated by chemists Johann Joachim Becher and George
Ernst Stahl. According to this theory, phlogiston, an «essence» like
yellowness and hardness in the theories of ancient 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, Joseph
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 Priestley and Cavendish in a series of
experiments designed to solve the problem of the burning process. [4].

3 4

Exercise 9

Find 10 equivalents from column A in column B:

A

1) diamond

a) criaB

2) substance

b) Tparchopmariis

3) solid states

C) pamioaKTHUBHUH po3maz

4) thermodynamics

d) TepMoMHaMiKa

5) carbon dioxide

) ByIJIEKHCIINH ra3

6) nuclear reaction

) smepHa peaxiiist

7) photochemical reaction

0) poroximiuna peakiis

8) transformation

h) pedosmnna

9) alloy

i) anmas

10) radioactive decay

j) TBepwii cTaH

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 ¢) axiom d) theorem

2. Organic chemistry is most simply defined as the study of the
compounds of ... .
a) hydrogen b) nitrogen 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 active
inorganic isomers-compounds of cobalt, chromium, and iron. This
was a major success in the further development of . chemistry.

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

1 2 3 4 5 6

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 involved
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 electrochemical
reactions and is a vessel with electrolyte, in which two electrodes 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 laboratory,
this definition had to be abandoned.

3. Thermochemistry is the investigation of the changes in energy
and ... that occur during chemical reactions and phase transformations.

4. Chemical kinetics is concerned with the details of chemical
reactions and of how equilibrium is reached between the products and

5. Electrochemistry concerns the effects of electricity on chem-
ical changes and interconversions of electric and chemical energy
such asthatina... .

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. Ximig moxxe OyTH ToJIiJIeHa Ha raiy3i 3a OyIb-IKUMH BHUBYE-
HUMHU PEYOBHHAMH a00 3a THUIIOM IIPOBEICHOro mociiukeHHs. Ilep-
BHHHUH MO/ TIEPIIOTO TUITY — MK HEOPTaHIYHOIO Ta OPTraHI9HOIO
ximiero. [ligpo3minu apyroro tumy — me ¢i3uyHa Ximis Ta aHami-
TAYHA XiMisl.

2. OpranivuHy XiMil0 HaWIpOCTINe BH3HAYAIOTH SK BHUBUYCHHS
CTIOJIYK BYTJICLIO.

3. dizuyHa XiMisi cTocyeThesl (i3MYHUX BIACTUBOCTEH Marepia-
JIiB, TAKUX SK IX €JICKTPUYHA Ta MAarHiTHA MOBEIiHKA Ta B3aEMOJIIS 3
eNEeKTPOMArHi THUMH TTOJISIMH.

4. Tepmoximisi — 11e JOCITIKSHHS 3MiH €Heprii Ta eHTpormii, 1o
BiI0OYBaIOTHCSA TIif] Yac XiMIYHHX peakiliii Ta (ha30BUX MMEPETBOPEHb.

5. XimiuHa KiHETHKa CTOCYEThCA JeTallell XiMiYHUX peakIliii Ta
TOTO, SIK JIOCATAETHCS PIBHOBAra MiXk MPOIYKTaMHU Ta peareHTaMH.

6. AHamiTHYHA XiMis — 1€ CYKYIHICTh METOJHWK, IO JO3BOJIS-
I0Th TOYHO JJAOOPAaTOPHO BU3HAYHUTH CKJIA/T TAaHOTO 3pa3ka MaTepiaiy.
y AKICHOMY aHalli3i BUSBJISIOTHCS BCi MPUCYTHI aTOMH Ta MOJICKYIIH,
IpU IIBOMY OCOONHMBA yBara NPUAUISETHCS MikpoesneMeHTam. [lpu
KUTBKICHOMY aHami3li OTPUMYIOTh TaKOXX TOYHY Bary KOXHOTO
KOMIIOHEHTA.

7. ®apmarieBTHYHA XiMisl — HayKa, sIka BUBYA€E OyA0BY, Bi3uyHi
BJIACTMBOCTI JIIKAPCHKUX PEYOBHMH, CIOCOOM IXHBOTO OJIePIKaHHS,
B332€MO3B'SI30K MK TXHBOIO XIMIUHOIO OY/IOBOIO Ta JIi€I0 HA OPTraHi3M.
MeToay KOHTPONIO SKOCTI Ta YMOBH 30€piraHHsl JKiB, a TaKOX
3aCTOCYBaHHS 1X Y MEIUIIMHI.

8. 3aBmanHs q)apMaueBTHqu XiMii BUPIIIYIOThCS 32 JIOTIOMO-
roro Gi3MYHNX, XIMIYHHX, (PI3UKO-XIMIYHHX Ta O10JIOTIYHUX METOIB,
SIKi BHKOPUCTOBYIOTBCSI SIK JUISI CHHTE3Y, TaK 1 JUIs aHANi3y JIKapChKUX
3aco0iB.

9. dapmaneBTHYHA XiMisl — HayKa NpUKIagHa. BoHa 0a3yeThes
Ha 3HaHHI TakUX XIMIYHUX HayK, SIK HEOpraHiuHa, OpraHiuHa, aHa-
JiTHYHA, Qi3ndHa, KOJIOiIHA, Oi0JIoTiYHa XiMil.

10. V TticHOMY 3B'SI3Ky 3 HEOPraHiYHOIO Ta OPraHiYHOIO XiMi€r0
(apMarieBTH4Ha XiMisl TOCIIIKYE CIIOCOOU CHHTE3Y JIKapChbKUX pe-
yoBHH. OCKIIBKU TXHS Jis Ha OpraHi3M 3ajJIeKUTh SIK Bif XiMI4HOT
CTPYKTYpH, TaK 1 Bia (i3MKO-XIMIYHHX BJIAcTUBOCTEH, (apmaies-
THUYHA XiMisi BAKOPUCTOBYE 3aKOHU (Pi3UIHOT XiMii.



Unit 2

Chemistry and Chemical Industry in Modern Life

Everybody knows that chemistry with its today's possibilities is a
young science. But its history began several thousand years ago. A
great number of facts which are still useful in modern chemistry, were
discovered in ancient Greece, Rome and especially 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 technological methods are
based on the chemical transformation of matter, the use of catalysis,
synthetic materials and other achievements of chemistry and chemical
industry. Those methods as a rule promote the growth of output and
improve its quality, allow 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 develop
without chemistry. This applies to machine-building, rocketry,
agriculture, light and building industry, medicine, national defense,
etc. There are other sciences (biochemistry, molecular biology,
geochemistry, astrochemistry, etc.) which have been considerably
affected by the progress of chemistry.

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 stability 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 quality. Polymer
substances are used in making bolts, screws, bodies for motor cars and
motor boards, skis, tanks, belts, springs, bearings, blood vessels and
joints, and a lot of other quite improbable things. We also know that
almost all detergents, fertilizers, 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
guantities 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 scientific and
technical branch — biochemical technology. The chemists-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 hereditary properties by
introducing artificially created carries or hereditary characters. The
combination of biological or microbiological 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 chemistry.
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?

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 answer
them:

1. Ckinbku npuOIU3HO POKIB TOMY Ioyaiacs icropis ximii?

2. Hadomy 0a3yroThCsi HOBI TEXHOJIOTTYHI METOIHU XiMii?

3. Sxi ramy3i He MOXYTb iCHyBaTu 0Oe3 XiMil y cydyacHOMY
KHUTTI?

4. Slkumu OynyTh JKepena eHeprii y MailOyTHeoMy?

5. Y 4yomy nomsrae ycmix Ximii momximepis?

6. Illo moxe 3a0e3MeUNTH JIOJMHY HEBUUCPIHUMH JUKEPETaMH
1K1, JTKiB, KOPMY IIJIST XyIA00H 1 T.11.?



7. SIxi XiMiYHI METOW CHIPUSIOTH PO3BUTKY BUPOOHHUIITBA?

8

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 composed 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

pgemlcal comprises the companies that produce industrial chemicals;

Industry 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 e cuitivation of land and breeding of animals and plants to
provide food, fiber, medicinal plants and other products to
sustain and enhance life

Antifreeze an additive which lowers the freezing point of a waterbased
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 explanations.
Use them in the situations of your own:

ArperaTHuii cTaH — TSPMOJIMHAMIYHUHN CTaH PSUOBUHH, CUIILHO
BiIMiHHUH 32 CBOIMU (Di3MYHUMH BJIACTHBOCTSIMH BiJ iHITUX CTaHIB




Ii€1 K peIOBUHHU.

PeyoBuHa — BuJ Marepii, siKa XapaKTepU3YETbCS MAcol0 Ta
CKJTAJIA€ThCS 3 EIIEMEHTAPHUX YaCTHHOK.
Ximiuynuii mpomec — 1e IEPETBOPEHHS PEUOBHH, TMPH SIKOMY

MOJIEKYJIH OTHUX PEUYOBUH PYHHYIOTHCS, 1 HA IXHHOMY MICIIi YTBOPIO-
IOThCS MOJICKYJIH 1HIIMX PEYOBHH 3 IHIIUM aTOMHHUM CKJIA/IOM.

Bioximiss — Hayka mpo XiMigYHHUI CKJTa]l OpraHi3MiB Ta iXHIX CKIla-
JIOBUX YaCTHH Ta IIPO XIMidHI IPOIIECH, IO MPOTIKAIOTh B OpTraHi3Max.

I'a3 — oxwH i3 arperaTHUX CTaHIB PEYOBHHH, IJIS SKOTO Xa-
pPaKTepHi BENHKi BiICTaHI MiXK YaCTHHKaMHU (MOJIEKYJIaMH, aTOMaMH,
10HaAMH) TIOPIBHSIHO 3 TBEPIUM YU PITUHHAM CTaHAMHU.

XimiuyHuii cUHTe3 — OTpUMaHHS XIMIYHHX CIIONYK 3a7aHol
CTPYKTYPH, CKJIay W BIACTUBOCTEW 3 IHINMUX XIMIYHHX CIIONYK 3a
JOTIOMOTOF0 TTOCITiIOBHOCTI XIMIYHUX peaKIiiil.

EnemMeHT — THIT aTOMIB 3 OJIHAKOBUM 3apsI0M aTOMHHX Si/ep 1
MIEBHOIO CYKYITHICTIO BIIACTHBOCTEHA.

MenuumuHa — Tany3b HayKOBOI Ta MPAKTUYHOI TisTIBHOCTI, 110
BHBYA€ HOPMaJIbHI Ta TIATOJIOT1YHI MPOLIECH B OPraHi3Mi JIOAWHU.

Mectnuuan — 1e xiMmikaTH, SKi BHUKOPUCTOBYIOTHCS B
CIJIbCBKOMY TOCIOIAPCTBI, CaIiBHUIITBI JIIs1 0OPOTHOM 31 LIKITHUKAMH
(wkigmuBuMu 2060 HeOaKaHWMHU MIKpOOPTraHi3MaMH, POCIUHAMH 1
TBapHUHAMH).

JlrogcTBO — BCi JIIOAM B I(JIOMY, JIFOJICBKA CIUIBHOTA,
CYKYITHICTb JIIOJICH.

MikpoopraHizMun — 11¢ MiKpOCKOTIIYHI OpTaHi3MH, 3aHaJTO Ma-
JICHBKI, 11100 OyTH BUIUMUMHU HEO30POEHUM OKOM.

BinkputTs — 1e BCTAaHOBJCHHS HEBIJOMUX paHile, aie
00'€KTUBHO ICHYIOUHMX 3aKOHOMIPHOCTEH, BJIACTHBOCTEH Ta SBHUII
MaTepiaibHOro CBITY, SKi BHOCSTH JOKOpPIHHI 3MIHH Yy piBeHb
HayKOBOT'O Ii3HAHHS.

Exercise 1

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

Oil no polar chemical substance that is a viscous liquid at ambient
temperatures and is both hydrophobic and lipophilic

Lubricant |, qyhstance, usually organic, introduced to reduce friction between

surfaces in mutual contact, which ultimately reduces 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. V He Haaro nanekoMy ManiOyTHhOMY, komu atom, CoHIle,
3eMIIsl Ta NIPUILIMBH CTAHYTh OCHOBHMMH JDKCPEIIAMH CHEPTi, BETHKi
KIIBKOCTI BYTiJLIsl, HAQTH, Ta3y, CIAHIIB Ta IEPEBUHH, sIKi BU10OY-
BAIOTECS 1 CHIATIOIOTBCS KOKEH PIK 10 BCbOMY CBiTY, OyayTh BHKO-
PHCTOBYBATHCS U1l BUPOOHHIITBA TOBAPiB HAPOIHOTO CIIOKUBAHHSL.

2. Cporopsi MU crocTepiraemo PO3BUTOK HOBO{
HayKOBO-TEXHIYHOT raimy3i — 010XiMI9HOT TEXHOJIOT1].

3. KombOinamis 6ionoriyHux 9 MiKpoOiOJOTIYHUX TPOIECIB 3
IPSMHUM XIMIYHHM CHHTE30M JIOTIOMara€e OTpUMYBAaTH HOBI pEYOBUHU
a00 MIKpOOpraHi3MH.

4. Mu TakoX 3HaEMO, 110 Maike BC1 MUIOYi 3ac001, MiHEepaIIbHI
no0puBa, MacTHia, NMATMBO, aHTH(PH3M, NMECTHLIUIN, KOCMETHKA,
TBEPJOTIIIbHI IPUCTPOT, IEPETBOPIOBaYi eHepril (MarHiTH, Jla3epH) Ta
IHTIII POTYKTH MOBHICTIO 800 YaCTKOBO CHHTETHYHI.

5. Benwmka KibKicTh (akTiB, sIKi 1IIe KOPUCHI B Cy4YacHIH Ximii,
Oysn BusiBneni B CraponasHiii I'pewii, pumi Ta oco6nmBo B €rumti.

Exercise 2

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

polymers rocketry cosmetics discovery
medicine labor property biochemistry
oil gas compound industry

1. 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.

CoNUA~WDN

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.

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.



| was banished to a ... corridor.

He has a dangerous ... condition.

Psychology is a ... science.

Lightning is a ... occurrence.

She isin ... care, where she remains critical but stable.
His evangelism for radio had a strong ... side.

This new computer is a ... wonder.

N~ wWN

Exercise 5

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

1. Isuppose 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; ¢) to apply; d) to boil

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. Airrises whenit ... .
a) cold; b) flies; c) 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. I...we may as well get started.
2. The price of crude ... is expected to rise.
3. Ablack 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. | 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.
12. 53 % of students leave school at the earliest ... .
13. ... artjust doesn't speak to me.

Exercise 7

Task A. Study the words:
atom chemistry
property biochemistry molecule

technology  practical

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

1. 3aBOa”HAM ... € JOCHIIPKEHHS BIIACTUBOCTEN €JIEMEHTIB 1 Xi-
MIYHUX CHOJYK, BUBYCHHsI 3aJIEKHOCTI BJIACTUBOCTEH PEYOBHH BiJ
IXHBOTO CKJIaNly.

2. [IpenMeTOM BUBYEHHS XIMIYHOI ... IK HAYKH € XIMi4YHE BHPOO-
HUIITBO, METOI0 BHBUEHHS — CTBOPCHHS JOCKOHAJIOTO CIOCO0Y



OTPUMAaHHS MOTPIOHUX MPOTYKTIB.
3. XiMiuHi ... aTOMa BU3HAYAIOThCS B OCHOBHOMY BaJICHTHHUMU
€JIEKTPOHAMH — €JICKTPOHAMH Ha 30BHIITHIA 0OOJIOHIII.
4. ... CKJIaIa€ThCs 3 aTOMIB.
5. ... — IIe HaliMeHITa, eJIEKTPOHEHTpaIbHa, XIMIYHO HETTOAUTEHA
YaCTUHKA PCUOBHHH.

Exercise 8

Find 13 equivalents from column A in column B:

A B
1) opportunities a) Tia3ma
2) liquid b) piit
3) to decrease C) pi3HOMaHITHICTh
4) antifreeze d) piguna
5) swarm €) 06pobuTH
6) to apply f) npuBaGroBaTH
7) variety g) MaTepis
8) to spread h) moxuBoOCTI
9) plasma i) mpuYMHa
10) to handle J) 3MeHIIHATH
11) reason K) mormmproBarucst
12) matter 1) 3acTocoByBaTu
13) to attract m) aHTUhpU3

1|2 3|4 |56 | 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 processed still
further.

C. Chemical information also includes that which may be needed
to conduct environmental hazard assessments of toxic and flammable
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 «chemicalsy since it also includes such products as
artificial fibers, resins, soaps, paints, photographic films and more.

The business of the chemical industry is to change the chemical
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 earlier 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 manufacture:
base chemicals (organic and inorganic) are normally manufactured 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. IlpakTiuHe 3acTOCYBaHHS XIMiYHHX 3HaHb BifoMe B YKpaiHi
31aBHa, BOHO OyJiO0 MOB'A3aHE 3 BUTOTOBJICHHSIM 1 BUKOPUCTAHHSIM
METaJliB, iXHIX CIUIaBiB, eMaJied, MOPOXY TOIIO. 3HAYHY POJb Y PO3-
BUTKY XIMIYHMX HayK 3a HOBHX 4aciB B YKpaiHi Manu HayKOBi TO-
BApUCTBA PUPOIO3HABLIB, sKi iCHYBamH B XapKoBi, kueBi Ta Oneci.

2. ITicnst peBoONii piBeHb 1 PO3BUTOK XIMiYHUX HAYK Oynu He
OJTHAaKOBi. BiNbIIiCTh HAYKOBUX Tpallb Besacs Jalli B YHIBEPCHTETAX
Ta TMOJITEXHIYHUX I1HCTUTYTAaX, XO4 Mi3HIIE pOJIb B OCHOBHHUX
Jochiax 3 ximiil nepeOpanu HoBo3acHoBaHi iHcTUTYTH AH YPCP, ski
HUHI 11 penpe3eHTyI0Th HAWBUIIMK PiBEHb XIMIYHOT HAYKH B YKpaiHi.

3. 3enena xiMis — 1e imocodis XiMIYHUX TOCTiKEHb Ta 1HKe-
Hepii, M0 3aKJIUKA€E 0 CTBOPEHHS MPOAYKTIiB Ta MPOIECIB, SKi J0-
3BOJISITh MIHIMI3yBaTH BUKOPUCTAHHSA T4 BHPOOHUIITBO IIKiUTMBUAX
PEUYOBHH, sIKi 3a0pYyIHIOIOTh HABKOJIMIIHE cepenoBuine. MeToro 3e-
JIEHOI XiMii € 3MeHIIIeHHs 3a0pyIHEeHHS Ta HOoro 3ano0iraHHs BKe Ha
MOYATKY IJIaHYBaHHS XIMIYHUX TEXHOJOTIH TOIIO.

4. Anximiky mrykanu «(hinocopchbKuii KaMiHb) HE JIUIIEe SK 3aci0
JUISL TIEPETBOPEHHS HEOIAropoJHUX METaliB y 30JI0TO, ale U SK
EIKCHP BIYHOT MOJNOAOCTI i 370poB'a. [lin "ac mux MomrykiB BOHH
PO3pOOHITN OCHOBHI METO/N TOOYBaHHS i OYMCTKH PEUOBHH, TaKi SIK
TIeperoHKa, cyoimMartis, Kpucraiisalis, ocapkeHHs, GinbTpyBaHHs. B
MpoIeci TOMIYKIB aXiMiKH OTPHUMAaH TaKi Ba)KIMBI pPEYOBWHHU, SIK
HEOpraHiyHi Ta OpraHivyHi KUCIIOTH, COJIi, CIIUPT, 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 Democritus
(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 Aristotle. 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 subatomic particles.

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, travelling as fast
as the speed of light. Most atoms have identical numbers of protons
and electrons, so the charges balance 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 have
discovered many more types as a result of experiments involving
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 neutrons are made from
different flavours (kinds) of quark; while electrons are leptons.

Atoms can be split up, but they are usually held firmly together 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 together. These forces,
with gravity, 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 compound of
sodium and chlorine. A compound is usually very different 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 substances 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
depend on?

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:

3 4Oro CKJIaIa€ThCs aTOM OYyIb-SKOTO eJIeMeHTa?
YoMy aToM € eNeKTPOHHO HeUTpanbHUM?

Y yomy nosnsirae npuHimn 3aboponu [laymi?
o Take anbda-yacTuHKa?

Sx 6yno cpocToBaHO Mojienb atoma Tomcona?
SIKuM 9MHOM MO>KHA 30yIUTH aToM?

oukhwnE

Vocabulary focus I

Translate the following words and their definitions into Ukrai-
nian:



Nucleus

he positively charged central core of an atom, consisting 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

Discrete 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 function;
comparable

Chemical bond

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

Compound a substance formed from two or more elements chemically]
united in fixed proportions

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 — MOHATTSA, L0 OXOIUIIOE B HaW3arajbHIIOMY BUIJISAL
BCUISIKY 3MiHY Ta IEpETBOPEHHS; B MEXaHIlll — 3MiHa MOJIOKEHHS B
4aci i B IpOCTOPi.

YacTHHKA — TEPMiH, AIKHH 4aCTO BXHUBAETHCA Y (Bi3UL LIS 1M0-

3HAYeHHsS 00'€KTiB, SKI B KOHTEKCTI JIOCHI[UKCHb MOYKHA BBa)KaTH
HEMOJIITbHIUMH i TOYKOBUMHU.

Bu3zHauaTm — BCTAaHOBIIOBATH, PO3IMi3HABATH MIO-HEOYAb 3a
MEBHUMHU O3HAKaMH, PO3KPHUBATH CYTh YOTO-HEOY/b; 3yMOBIIOBATH
mo- HeOyab, OyTH NPUYMHOIO YOTrOCh. BU3HAYMTH MOHSTTI —
03HayYa€ PO3KPUTH HOTO 3MiCT, TOOTO BKa3aTH iICTOTHI O3HAKH, SKi €



BiIOOpaKEHHSIM KOPIHHUX BIIACTUBOCTEH IIPEIMETIB.

PiBHOBara — craH Tija, Mo 3HAXOAUTHCA Yy CIOKOi abo pyxa-
€ThCS PIBHOMIPHO (MEXaHIYHA PiBHOBAra); MOJOXKEHHS, B IKOMY Xi-
MiYHA PEaKIlis MPOTIKAE 3 TIE€0 K MBUAKICTIO, K 1 3BOPOTHA PEaAKIIis,
1 B pe3ymbraTi He BIOOYBa€TbCI 3MIHHM KUTBKOCTI KOKHOTO
KOMITOHEHTa (XiMidyHa piBHOBAra).

Temnepatypa — CTYIIiHB HarpiBaHH;[ 4oro-HeOyAb; TETUIOBUI
CTaH TiJla, PCYOBUHH. Ha IOOYTOBOMY PiBHi TeMIiepaTypa Ios'ssana i3
CyO'eKTHBHUM CHNPHHHATTSM «TEIUIa» i «XONOAy». Hauli BI,I[‘IYTTH
J03BOJISIIOTH PO3PI3HATH SIKICHI Tpamanii HarpiBy TUI: TEIUIHH, XO-
JOTHUH, Tapsauil. AJle IpUAaTHA U HAYKH KiTbKiCHA Mipa CTYTICHS
HarpiBy He MOke OyTH BHMipsiHA 32 IOTIOMOTOO BiTUYTTiB.

CBiTJI0 — TIpOMEHHUCTA €HEePTis, 10 BUIPOMIHIOETHCS IKHM-He-
OyIb TiJIOM, CIPUHAMAETHCSA 30pPOM 1 POOUTH BHIUMHUM HABKOJIHIIHE;
€JIEKTPOMATHITHI XBHJIi BUIUMOTO CIIEKTPY. IO BUAUMOTO Aiarma3oHy
HaJIeKaTh €JIEKTPOMArHITHI XBWJII B iHTepBajl YacTOT, MIO CIPHIA-
MAIOTBCS JIIOACEKHM OKOM (7.5%1014 — 4x1014 TI'), To6TO 3 I0-
BXKuHOK xBuii Bij 390 10 750 HaHOMETpIB.

Pagianis — noToku eIeKTpOMarHiTHUX XBUIIb a00 YaCTHHOK pe-
YOBWHH, 1110 3JIaTHI MPH B3a€EMOJIi 3 PEUOBHHOIO YTBOPIOBATH B Hil
10HU.

ATOM — HaliMeHIIa, eJIeKTPOHHO HEWTpaibHa, XIMIYHO HEro-
JiIbHA YacTHHKA pev4oBUHU. Di3udHA MOJIENIb aTOMa, y CBOIO Uepry,
JIOKJIAJIHIIIIE PO3KPUBAE MOAPOOUIII Horo Oymoru. BinmosiaHo 10 Hed,
aTOM CKJIQJIA€ThCA 31 IIJIBHOTO Spa, 3 TO3UTUBHO 3apSKEHUX MPO-
TOHIB Ta €JIEKTPOHHO HEWTpaJbHUX HEUTPOHIB. SAPO OTOYEHE Ha-
0araTo OLIBIIIOI0 32 PO3MIPOM OOOJIOHKOIO 3 HETATUBHO 3aps/KCHUX
€JIEKTPOHIB. KiIBKICTh MPOTOHIB JOPIBHIOE KiIBKOCTI €IEKTPOHIB, i
TOMY aTOM € EJIEKTPHYHO HEHTPAITLHUM.

KoHuenuis — cucrema norisifis, Te a00 iHIIE PO3YMIHHS SABHUII 1
npotieciB. ['0j0BHe NpH3HAYCHHS KOHIICMIIIi MoJIsrae B iHTerpa - il
TEBHOTO MACHBY 3HAHHS, Y NPAarHCHHi BUKOPHCTOBYBATH HOTO I
MOSICHEHHSI, TTOITYKY 3aKOHOMipHOCTEH.

Exercise 1. «Do You Know That?..»

Translate into Ukrainian:

1. Ancient Greek thinkers had two ideas about matter. Aristotle
(384—322 B.C.) thought it is one continuous substance — so 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 nucleus
located in the center of the atom. However, such a description of the
atom came into conflict with classical electrodynamics. The fact is
that, according to classical electrodynamics, an electron, when
moving with centripetal acceleration, must emit electromagnetic
waves, and, therefore, lose energy.

4. To explain the stability of atoms, Niels Bohr had to introduce
postulates that boiled down to the fact that an electron in an atom,
being in some special energy states, does not radiate energy. The
necessity of introducing Bohr's postulates was a consequence of the
realization that classical mechanics was not applicable to describe an
atom.

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

Exercise 2 («Atoms» — «ATOMU»)

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 centre 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 primary 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 enerav

Inch a unit of linear measure equal to one twelfth of a foot (2.54 cm)

Substance a particular kind of matter with uniform properties

Weight a body's relative mass or the quantity of matter contained 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. Bes matepist ckiiagaeThCs 3 MEeBHUX (DyHIaMEHTAIBHUX OJTH-
HUIb, 3BaHUX aToMmamu. Lli aTomMu myke mami, giamMeTpoM OJH3BKO
0,000000004 mroiima.

2. Slnpo aToMa CKIIaaeThes 3 ABOX YACTHHOK, 3BAaHUX IPOTOHAMHU
Ta HEUTPOHAMU. Ha BIJTHOCHO BEJIMKIH BiJICTaHI BiJI siipa 3HAXOAATHCS
OinbI IpiOHI YaCTUHKH, 3BaH1 IEKTPOHAMH, SIKi pyXaroThCs HABKOJIO
sapa.

3. EnexTponu BiAPI3HIIOTHCS OJUH Bifl OJTHOTO KIIBKICTIO €HEpril,
SKY BOHHM MAalOTh. €JICKTPOHH, SKi 3HAXOJAThCs OiNsl siapa, MaloTh
BHCOKY €HEprito; Ti, [0 3HAXOJAThCS Jali, MalOTh HU3bKY €HEpTilo.
CJICKTPOHU OOEPTAIOTHCSA HABKOJIO fApa B CIEIiaIbHUX 00J1acTsX,
3BaHUX 00O0JOHKAMHU.

4. PeuoBrHM, IO CKIIQJIAIOTHCS 3 OJHAKOBHX aTOMIB, HA3UBAIOTh
eJIEeMEHTaMU. Hapasi BUABJICHO 105 pi3HHUX €JIEMEHTIB, KOKEH 3 SKUX
BIJIPI3HAETHCS BiJl 1HIIUX. KIJIBKICTh €JICKTPOHIB, 10 00EPTAETHCS
HABKOJIO si7ipa, TOPIBHIOE KIJIbKOCTI IPOTOHIB y S/IPI.

5. OckiIbKM TIPOTOHM ¥ HEHUTPOHU MalOTh OJHAKOBY Bary, a
enekrponn npubnuzno B 2000 pasiB yermii, Oijibllia YacTHHA MacH
aToma MicTuThest B Horo siipi. CyMa KiTbKOCTI MPOTOHIB 1 KiJBKOCTI
HEHTPOHIB B aTOMI KOHKPETHOTO €JIEMEHTA BiJIOMa SIK aTOMHA Maca.

6. EnemMeHTH po3TamioBaHi B MOPSJAKY 30UIbIIEHHS aTOMHOTO
gucna B llepiomnyHiil TaOMUIl. KOXKEH EJIEMEHT IMpEeCTaBICHUIN
CHMBOJIOM, IIO CKIAJAETHCS 3 OJHi€i abo OBOX JiTep. HANPUKIAL,



MEPIINA eIEMEHT, BOACHD, IIPEACTABICHUI CHMBOJIOM H, Ma€ aTOM-
Huit HOMep | 1 aToMHy Macy . KaJbIlii, IpeacTaBIeHI CHMBOIOM
Ca, mae aromue uucio 20 i Bary aroma 40. Lle o3Hadae, mo atom
KaJIbIif0 BaXuTh B 40 pa3iB OinbIe, HiXK aToM BoxHIO. [lepiogmana
TaONMWIS BIAIITOBAHA TAKUM YHHOM, IO €JIEMEHTH 3 IOJIOHUMU
BJIACTHBOCTSIMU IPYIYIOTHCS OJIUH TIiJT OJTHUM.

Exercise 3. «Atomic Structure of Matter» —«ATOMHa
CTPYKTypa Mmarepii»

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 apparatus,
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 occur, 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 attenuation
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 witha ... .



9. The firm told 284 employees that they were ... to requirements.

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.

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. ®i3uku 3 BammMHITOHCHKOTO YHIBEpCUTETY BIEpIe B icTopil
HayKd BIITBOPWJIM YMOBH, 3a SKHX MaTepisi IEMOHCTpPY€
«B1I’€eMHOI Macu.

2. Ilpu npuknagaHHi 10 HEl BEKTOpa CHIIM, IO /i€ B TIEBHOMY
HamnpsIMKy, ISl piJMHAa MOYMHAE PYXaTUCS 3 ... Y NPOTHICKHOMY
HaTIPSIMKY.

3. BueHni Bukopucranu HaOip nazepis, sKi 3MIHWIN HaOpsM ...
aToMiB pyOifiro.

4. Hlock momiOHe Moxe BiAOyBaTHCS 1 B Haapax €K30TUYHHUX
ACTPOHOMIYHHMX O0'€KTiB, TaKWX SK HEUTPOHHI 30pi, YOPHI JipH Ta
IIUTBHI ... TEMHOI Matepii.

5. BisibIiie TOro, BUSBUIIOCH, IO MTPOTOHU M HEUTPOHHU «UYHOThY
SIIEPHY ... B aDCOIIOTHO OHAKOBUH CIIOCI0.

6. Bce mouasnocs 3 Toro, 1o B 1940—1950-1i poku B peaxiisx ...
MIPOTOHIB 3 sSAIPaMH Pi3HUX €IEMEHTIB BUSHI 3 TIOJIMBOM BHUSIBIISLITH BCE
HOBI1 i HOBI YaCTHHKH.

7. Bysi0 BHCJIOBJICHO 3/0TaJKy, II0 BCEPEAMHI YCiX anpoHiB (y
TOMY YHCIi ¥ HYKJIOHIB) CUISTH TaKi MPOCTI ..., IKI OTPUMAJIH Ha3BY
«KBapKu».

Exercise 4 «Nature Gives Hints» — «[lpupopa pae
HaATAKWU>»



Task A. Translate and learn the following words:

SnepHa pizuka

(i3nKa aTOMHHUX si7iep Ta IXHI B3aeMOIiT

HyxJioH IPOTOH a00 HEHTPOH
[IpoTon cTabinibHAa cy0aTOMHa 4YacTHUHKA, IO BHUHUKAE Y BCIX|
ATOMHUX SIpaxX, 3 MO3UTHBHHUM EJICKTPUYHUM 3apsiioM,
iBHHMM 32 BEJIMYHHOIO EIEKTPOHY
Heiitpon cy0aTOMHa YaCTHHKA MPUOJIM3HO TAKOT K MacCH, SIK IPOTOH,

ane 0e3 eNeKTDUYHOrQ 3aDANIV

AZpOHH Taki Cy0aTOMHI YaCTUHKU, BKIIIOYal04X 0apioHH Ta ME30HH,
sIKi MOJKYTB OpaTH y4acTh Y CWIIbHIH B3aeMOii

sInepna B3acMoOMiss  [B32€EMOJiA Ha HEBEIUKMX BIiICTaHAX MDK IEBHUMH
CyOaTOMHHUMH YaCTHHKaMH, OTIOCEPEAKOBAHUMHU CHIIbHOIO
|a60 CITAOKOI0 CUITOK)

Kpapk OyIb-sKa 3 psny CyOaTOMHHX 4YaCTHHOK, IO HECYTH
NpoOOBHMI  €NEKTPUYHHMN  3apsifl; MOCTYJIOEThCS  SIK
OyniBenbHUIl ONOK aIpoHIB. KBapKu Oe€3NOCepeHbO He
CIIOCTEpITancs, ajie TCOPETUYUHI POTHO3H, 3aCHOBaHI Ha 1X
iCHYBaHHI, I ITBEPKCHI EKCIIEPUMEHTAIBHO

Task B. Translate the following sentences into English:

1. Ictopist BUBUEHHSI CTPYKTYPH IPOTOHIB i HEUTPOHIB Oepe CBiit
moyaTok 3 1930-x poKiB. KOJIM Ha JIOJATOK JIO IIPOTOHIB OYJIN BiIKPUTI
HEUTPOHH (1932), To, BUMIpSBIIM iX Macy, BYEHi 3 TIOAMBOM
TOMITHIIH, 1110 BOHA Jy’Ke OIIM3bKa 10 MACH MPOTOHA.

2. 115t cumeTpisi, OKpiM TOro, 1110 BOHA Bi/lirpaia BaKIMBY POIb Y
siepHiil (isuii, Oyna HAcnpaBii NEPUIMM HATAKOM Ha Te, IO
HYKJIOHH MaroTh LIiKaBy BHyTpilHto OynoBy. lllonpasaa, Toxi, y 30-Ti
pOKH, (pi3UKH 1Iei HATIK HE YCBIIOMUIIH.

3. Ilpu BcbOMy CBOEMY PO3MAiTTi Lli HOBI YAaCTMHKW MajH JBi
cninpHi BiactuBocTi. [lo-niepie, BOHH, Tak caMo sIK 1 HyKJIOHH, Opaiu
y4yacTb Yy SOEpHHUX B3a€EMOJISIX — 3apa3 TakKi YaCTHHKU Ha3MBAIOTh
aZipoHaMHu. A Mo-Ipyre, BOHU OyJIM BUKJIIIOUHO HECTAOIIbHUMHU.

4. JloBruii 4ac «300Mapk» aApoHIB SBIAB COOOI0 CYLUIBHY
Mimanuny. B kinni 1950-x pokiB ¢i3uku mi3HaIM BXKe JOCTaTHBO 0a-
raTo pi3HUX BHJIB a/IpOHIB, MOYAIX MOPIBHIOBATH iX OAMH 3 OJHUM i
pantoM moOauMiaM JIeSIKy 3arajibHy ~CHUMETPUYHICTh, HaBiTh
MEPiOIUYHICTh TX BIaCTUBOCTEH.

5. KomOinyroun KBapku pi3HUMH CIIOCOOaMH, MOXKHA
OTPUMYBATH Pi3HI agPOHM, IPUUIOMY CaMme TAKOTO TUIY i 3 TAKUMHU
BJIACTUBOCTSIMH, SIKi OyJIO BUSBIICHO B €KCIIEPUMEHTI.



Exercise 6. «Matter» — «MaTepia»

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

O@mMMmMoO W

1. ..

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
compound of sodium and chlorine. A compound is usually
very different 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 substances 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
specialist microscopes. You could fit two billion atoms on the
full stop at the end of this sentence.

3. .

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, travelling as fast as the speed of light. Most
atoms have identical numbers 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 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.
Aristotle (384—322 BC) thought it is one continuous
substance — so 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). For centuries, most
scientists agreed with Aristotle. But Democritus was at least
partly right.

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

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 tendency /
have / a minimum / an atom / of energy / they / Electrons / 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/ Anatom/the/losing / ionized / electrons / these / state / is
/.

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 electromagnetic
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 particles
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 electrons. In
the natural state, an atom is electrically neutral because the nucleus
contains a number of protons (each with a charge of +e) that equals
the number of electrons (each with a charge 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 assumed 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) published



experimental results that the model could not explain. [2]. Alpha
particles are positively charged particles (the nuclei of helium atoms,
although this was not recognized at the time) emitted by some
radioactive materials. [3]. After all, there is nothing in this model to
deflect the relatively massive alpha particles, since the electrons have
a comparatively small mass and the positive 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 dimensions 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 radiates. 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). [6]. In
addition, Bohr assumed that an electron in one of these orbits does not
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 energy. [8].
They get there by picking up energy when atoms collide, which
happens more often when a gas is heated, or by acquiring energy when
a high voltage is applied to a gas.



Exercise 9

Match the following 6 words from column A with their definitions
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

c) 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 liquid 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,

Exercise 10

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

1. 330BHI aTOM BHJIAETHCS €ICKTPOHHO HEUTpaIbHUM. Uepes cBilt
PYX €IEKTPOHU BOJIOIIOTH TMEBHOK KITBKICTIO KIHETHYHOI €HEprii,
aJle CHIIH, SIKI YTPUMYIOTh iX Ha IXHBOMY KPyroBOMY LIISAXY, Iepe-
OyBaroTh y piBHOBa3i.



2. B ogHOMY aTOMi MOYXe€ iICHYBaTH JIMIIE TIEBHA KiJIbKICTh CHEP-
TeTHYHUX PIBHIB, 1 HE OUIBIIE ABOX EIEKTPOHIB MOXYTh 3aliMaTH
OJIMH 1 TOW e piBeHb eHeprii omHodacHOo. OmHAK, KOJW 30BHINTHS
€Hepris y BUIJLAL Teruta, cBiTia abo BI/IHpOMiHIOBaHHH TTOTpPAILISIE
BCCPCIMHY aTOMa, CNICKTPOHHM Y BHYTDIIIHIX 00OJOHKAX MOXYTH
OTPUMATH JOCTATHIO KUIBKICTh CHEprii, o6 nepeiiti Ha Gitbil BH-
COKHH piBEeHb €Heprii.

3. ATOM 3 HE3allOBHEHOIO 30BHIIIHLEOI0O OOOJIOHKOIO, IO
HaOMIMKAETHCS IO 1HIIOTO aToMa, IMparHe abo MOBHICTIO 3aIIOBHUTH
30BHIITHIO OOOJIOHKY 3OBHIIIHIMH €IIEKTpPOHAMH, a0o BimmaTu
HAJUTMIIIKK  €JIEKTPOHIB Yy CBOIH 30BHIMIHIA OOONOHIN CyCiTHIM
aToMam.

4. MoxHa cKa3aTH, [0 eJIEeKTPOHHN Y BHYTPINTHIX 000I0HKax Oe-
PYTh y4acTh Y aTOMHHX MpOIecax, TOMAi K €NEKTPOHH Y 30BHINIHIN
000JIOHII OepyTh YH4aCTh Y XIMIUHUX Ta eNEKTPUYHUX TPOLIEcax.



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 properties of its elemental
constituents and of all other compounds. One familiar chemical
compound is water, a liquid that is nonflammable 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 mixture in that the components of a mixture
retain their own properties and may be present in many different
proportions. The components of a mixture are not chemically
combined; they can be separated by physical means. A mixture of
hydrogen and oxygen gases is still a gas and can be separated by
physical methods. If the mixture is ignited, however, the two gases
undergo a rapid chemical combination to form water. Although the
hydrogen 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 molecular compound,; it is made up of
electrically neutral molecules, each containing a fixed number of
atoms. Sodium chloride is an ionic compound; it is made up of
electrically charged ions that are present in fixed proportions and are
arranged in a regular, geometric 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 compounds that
have the same molecular formula but different properties are called
isomers. Compounds are formed from simpler substances by chemical
reaction.



Discuss the following

1. What is the compound?

2. How is the compound different from the mixture?

3. What type of compound is water?

4. What type of compound is sodium chloride?

5. How are the atoms holden together?

6. What is an isomer?

7. What states of matter do you know?

8. What is the most important characteristic of a substance?

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

1. Yu Bonoi€ crioyiyka 0COOJMBUMU BIaCTUBOCTSIIMH, SKi Bipi3-
HSIOTHCS BiJl BIACTHBOCTEH €JIEMEHTApHUX KOMIIOHCHTIB?

2. YoMy BOJIa HE TOPUTH 1 HE MATPUMYE 3ropaHHs?

3. B skiii mporoptii 3HaX0aAThCS METaJl Ta TaJoreH Yy CIONYIIi
3BuyaitHoi comi?

4. Sk Ha3WBaKOThH CIIONYKH, SKi MAalOTh OJHAKOBY (opMyIry, aine
pi3Hi BIACTUBOCTI?

5.V oMy nossirae yTBOPEHHS CIOJIYK 3 IPOCTHX PEYOBHH?

Vocabulary focus I

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

is a chemical substance that combines two or more

Compound
elements

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

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

one of the parts that a substance or combination is
made of’

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

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

Unique

Constituent

Sodium




Formula a standard or accepted way of doing or making
something

Chemical substance is a form of matter having constant chemical
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. CnoJstyka — pedoBHHA, B AKiif aTOMU OJHOTO a00 Pi3HUX elie-
MEHTIB 3'€ZJHaHI MK COOO0I0 32 JIOTIOMOTO0 TICBHOT'O THITY XIMIYHOTO
3B'I3KY.

2. AToMm — HaiinpiOHIillla YacTUHKA XIMIYHOTO €JIEMEHTa, IO
CKJIaJIa€ThCsl 3 spa i EIEKTPOHIB.

3. CniBBiTHOIIEHHsSI — Mipa BiTHOCHOT BEJIMYMHH JIBOX KJIbKO-
CTEH.

4. EKBiBaJIEHT — BaroBa KiJIbKiCTh €JIEMEHTA, IO CIIOIY4a€EThCs
3 BICbMOMa BaroBUMH YacTUHAMHU.

5. EKBiBaJIeHT ejleMeHTa — TaKa KUIbKICTh, SIKa CIIOTY4a€eThCs 3
1 MoneM aToMa TiJiporeHy abo 3aMillae Ty K caMy KUTBKICTh aTOMiB
rifiporeny B

6. Ximiuna peakiis — 1i¢ XiMiuHa B3a€MOJIis MK JBoMa a0o
KiJIbKOMa pEe4OBHHAMH, II0 NPU3BOAMUTH IO CTBOPESHHS HOBUX PEUO-
BuH. llepeTBOpeHHs OJHMX PEUOBHH B iHIII HA3WBAIOTHCS XIMIYHUMHU
SIBUIIIAMU, 200 XIMIYHUMH pEaKIlisIMHU.

7. EleMeHT — 1ie TpOCTa PEeUOBHHA, SIKa HE PO3KIaJa€ThCsI 3BH-
YallHUMH XIMIYHUMH METOAAaMHU Ha mpocTimi yactuau. [pocti pedo-
BUHU — MiJib, KUCEHb, CipKa, XJIOp 1 T. 1.

8. Enepriss — oj1Ha 3 OCHOBHHX BJIaCTUBOCTEH MaTepii, 3arajbpHa
Mipa Bcix ¢opM ii pyxy.

9. I'a3 — pedoBHHA, 31aTHA HOMIMPIOBATUCS B YCbOMY JOCTYII-
HOMY [UIsl Hei IPOCTOpi, pIBHOMIPHO 3aIlOBHIOIOYH HOTO. TaKi peyo-
BUHM 1€ HA3UBAIOTHCS TA30M0110HUMHU PEUOBHHAMM.

10. XimiuHmii 3B'SI30K — 1IIe B3a€MOisI MDK aTOMaMH, sKa
yIpUMy€e iX y MOJEKydl 4d TBepAoMy Timi. XiMiuHi 3B'I3KH €
pe3ybpTaTaMH B3a€MOJil €JEKTPOHIB Ta siIEp aTOMIB i ONHMCYIOTHCS
KBaHTOBOIO MEXaHIKOIO.



Exercise 1

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

axiom, electron, neutron, entropy, proton, theory, alloy, atom,
matter, hydrogen.

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 circlina the nucleus

Crystalline structure

is any structure of ions, molecules, or atoms that are
held together in an ordered, three-dimensional
arrangement. Is one of two types of structural ordering

nf atnme tho nthor hoinn tha amnrnhniic etriictiira

Chemical symbol

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

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

Mixture a substance made from a combination of different
substances, or any combination of different 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 matter. It is
characterized by structural rigidity and resistance to

chanaes of shape or volume

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

Task C. Translate the following:

1. V Bcix Bunazakax MoJjieKyjla Ma€ XiMiuHi XapaKTepUCTUKH, BiJl-
MiHHI BiJl XapaKTEPUCTHK aTOMIB, IO CKJIAIal0Th MOJICKYITY.



2. CyMinri He MaroTh MEBHOTO CKJIAAy; OTKE iX CKJaJ He MOXKe
OyTH 1mokazaHuii (JikCOBAaHOK XIMIYHOIO (POPMYJIOHO.

3. Mornekyna, o CKIaJaeThes 3 OMHOTHITHUX aTOMiB, ITOKa3aHa
YHCIIOM, K€ BKa3y€e Ha KUTbKICTh aTOMIB,

4. KoeH KpHcTall eJIeMeHTa — 1€ MOJIeKYJIa, 10 Ma€ BeJIHYe3Hy
KIUTBKICTD aTOMIB.

5. TBepai MeTanu MarOTh KPUCTATIUHY CTPYKTYPY, aJie HE MiCTSTh
YITKUX TPYT aTOMIB.

6. Cyminn MOXyTh OyTH po3IiieHi (I3UYHUMH METOJaMH, Ta-
KHMH SIK JTUCTHJIAIIS, KpUCTalTizallist a0o (iabTparris.

7. Ha3Ba enemeHTa 3a3BHUYail NO3HAYAETHCS aOpeBiaTypolo, sKa
HA3UBAETHCS XIMIYHUM CHUMBOJIOM, SIK MPaBWIIO, MOYATKOBOKO abo
MEpUIMMHU TBOMA JIITepaMHt 3araibHoi Ha3BH a00 JaTHHCHKOIO Ha3BOIO
CJIEMEHTA.

Exercise 3

Complete the following sentences with the new words from the text
«Compoundy

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 distinct compounds that have the same molecular
formula but different ... are called isomers.



Exercise 4

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

1. Compound in chemistry is a substance composed of ... of two or
more elements.
a) atoms; b) ions; ¢) molecules; d) isomers

2. Water is composed of two elements: hydrogen and ...
a) nitrogen; 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; ¢) 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) molecule6.

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
bonding; d) ionic 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 A:

1. Cnonyka mae yHiKaJbHi ..., SIKi BiAPI3HAIOTHCS Bif Horo ene-
MEHTapHUX CKJIaJ0BHX Ta BCIX IHIIMX CHOIYK.

2. OnHi€ro 31 3HAHOMUX XIMIYHHX CIIONYK € BOJA — ..., sIKA HE
TOPUTH 1 HE MATPUMYE 3TOPSHHSI.

3. Boga cximagmaeTbes 3 €JIEKTPUYHO HEHUTpPANBHHUX MOJEKYI,
KOXHa 3 IKHUX MICTHTbH (DIKCOBaHY KITBKICTb ....

4. ATOMH B CHIOTTyKaX YTPUMYIOTBCS Pa3OM ....

5. JIei abo Oinple BiAIMiHHUX CITONYK, SIKi MAIOTh OJHY MOJIEKY-
JISIPHY ..., aJie Pi3Hi BJACTUBOCTI, HA3WBAIOTHCS 130MepaMHu.

6. CyMminr BOJHIO 1 KHCHEBUX Tra3iB BCE IIIE € ... 1 MOXKe OYTH BiJl-
OKpemMIeHa (hi3MIHUMH METOIaMHU.

7. JIBi a0 OinblIle pi3HUX CIIONYK, SIKi MAIOTh OJHAKOBY MOJIE-
KyJIsipHY (QopMyITy, aje pi3Hi BIaCTUBOCTI, HA3UBAIOTHCA ... .

8. KoMrioHeHTH cymili, XiMi9HO HE MOEJHAH], MOKHA PO3IUIUTH

Exercise 6

Find 10 equivalents from column A in column B:

A B
1) compound a) BiIiIsSTH
2) substance b) peuoBuna
3) proportions C) TOpiHHS
4) combustion d) BnactuBocTi
5) a mixture €) CyMiI
6) separate f) Monekyna
7) charged ion g) cronyka
8) structure h) crpykrypa
9) molecule 1) XiMi4Ha peakIis




10) chemical reaction j) 3apspKeHnii ioH

Exercise 7

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

1. Cnonyka siBisie co0010 XiMiYHY PEYOBUHY, 1110 CKIIATAETHCS 3
0araThbOX IJICHTUYHHUX MOJICKYJ (200 MOJICKYJSPHHUX YTBOPEHB), IO
CKJIaJal0ThCs 3 aTOMIB OUTBII HIXK OJJHOTO €IEeMEHTa, yTPHMYBaHOTO
pa3oM XiMIYHHMH 3B'SI3KaMHU.

2. [cHYIOTh YOTHPH THUIIH CIIOJYK, 3aJIEKHO Bifl TOTO, SIK CKJIAJOBI
aTOMH YTPUMYIOTBCS Pa30M:

— MOJIeKYJH, YyTPUMYyBaHi  pa3oM  KOBaJCHTHUMHU
3B'I3KaMU;
— 10HHI CIIONYKH, TPUMAIOThCS Pa30M i1OHHUMH 3B'I3KaMU;
— IHTepMeTaneBi CIONYKH, IO YTPUMYIOTBCS pPa3oM
METAJICBUMH 3B'SI3KaMHU;
— TIEBHI KOMIUIEKCH, YTPUMYBaHi pa3oM KOOPJHMHATHHUMH
KOBaJICHTHUMH 3B'SI3KaMH.

3. bararo XiMiYHHX CIOJNYK MAalOTh YHIKaIbHUH YHCIOBUN
imeHTudikarop, KUl MPUCBOIETHC ciyx0Oo0 Chemical Abstracts
Service (CAS).

4. XimiuHa Qopmyrna € cnocoboM BHpaxkeHHs iHGopMalii mpo
MpoNopLii aTOMiB, IO CKIaJal0Th MEBHY XiIMIYHY CIIOJNYKY, BHKO-
PHUCTOBYIOUM CTaHIAPTHI CKOPOYEHHS Ul XIMIYHUX E€JIEMEHTIB Ta
IHIEGKCH, 110 BKa3yHTh KUIBKICTh aTOMIB. HANpPUKIAA, BOJA CKIa-
JIA€THCS 3 JBOX aTOMIB BOJHIO, TIOB'SI3aHUX 3 OAHUM aTOMOM KHCHIO:
ximiuHa popmymna — H,0.

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.

D. The atoms in a compound are held together by chemical
bonding.

E. lonic 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 distributed
between atoms, a double occurs when four electrons are distributed
between two atoms, etc.

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

J. lonic 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]. [3].
These bonds form when electrons are distributed between two atoms.
The concept of chemical formulas was created to simply 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 formulas. [6]. More
specifically, he clarifies what types of bonds exist, between atoms that
exist, and the order of atomic bonds in a molecule. [7]. One line
represents a single bond, two lines represent a double bond, three lines
represent a triple bond and beyond. [8]. [9]. lonic bonds usually form
when electrons are transferred from one atom to another, as a result of
which individual atoms become charged particles or ions. lons may be
referred to as monatomic or polyatomic. [10]. They usually have high



boiling/melting points and are good conductors of electricity.

3 4 5 6 7 8 9 10

Exercise 9. «Test Your Knowledge>»

Match 7 scientists' names from column A with their definitions
from column B. Translate into Ukrainian:

A B
a) a German chemist. In 1871 he discovered the synthesis of
1) August phenolphthalein by condensation of phthalic anhydride
Kekule with two equivalents of phenol under acidic conditions
(hence the name)
b) He opened the law according to which the same number of]
2) Adolf molecules is contained in the same volumes of gases at the
von Bayer same temperatures and pressures. The name of this
scientist is called the universal constant — the number of]
molecules per 1 mol of ideal gas
c) a German chemist of world significance, discovered the
3) Alexander chemical formula of benzene. He was elected an honorary
Butlerov member of many academies of the world, not only|
scientists, but also industrialists considered his opinion
d) a chemist, the theory of chemical structure discovered by
4) Alfred him now serves as the fundamental basis for all, without|
\Aernar exception. modern sections of svnthetic chemistrv
. e) a German chemist, discovered optically active inorganic
5) Antoine isomers- compounds of cobalt, chromium, and iron. This
tg%?sr;(ter 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 quantum orbits
— Gave a mathematical description of the stability of the
orbits, or the stationary state of an atom
— Showed that any radiation or energy absorption by an
atom is associated with a transition between two
stationary states and occurs discretely with the release
or absorption of Planck quanta
— Introduced the concept of the principal quantum

number to characterize the electron



g) a French chemist, explained the fact of combustion, a wholeg|

7) Bohr Niels- world of oxidation phenomena occurring always and

Henrik- everywhere — in air, earth, organisms — in all dead and
David living nature

Exercise 10

Fill in the gaps with the words given below:

experiments molecules
organic chemistry chemistry
chemical compounds chemical reactions organism
substances inorganic chemistry minerals
1. For the last two months, he has been independently studying
materials on ... , especially petro chemistry, psychology and
management.

2. Itis 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 hidden is much
more important than the visible.

4. There are vitamins A, some from group B, E, C, K, various .
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.

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 translating



the following sentences:

1. Cyuacwue apab6ebke [qilw, qily, gilan] o3xagae ‘myr' («potassium
vegetabile»). Came ciioBo coda, icnanchke S0da, itamificeke soda,
bpaniy3pke soude, anrmiiiceke Soda, Himenpke Soda (TopiBHsIA:
JIBOBYTJICKMCIIMA HATpiit, (¢panmy3pke bicarbonate de sodium,
iTami#iceke bicarbonate di sodio) mpwmiinuro B €eBponeiicbKi MOBH 3 ic-
MAaHCBHKOI (ICTOPUYHE JPKEPENIO), alie €TUMOJIOTIYHUM JDKEPETIOM HOTro
Oy10 apaOChKe CIIOBO, 1110 03HAYAJIO ‘TOJIOBHUH OiMb'.

2. Piu y TiM, mo copy, sKy AoOyBanu 3 ranoditiB (Hampukian,
Salsola soda), BBaxkanu 3aco6om Bija rojgoBHOro 6oio. O1xe, apad-
CbKE CJIOBO JaJI0 MPHBIJ T iCHaHChKOro S0da, 1o mepewIisio B Ha-
YKOBI JIATUHCHKI TEKCTH, a TIOTIM YK€ 3 IMX TEKCTiB y HOBi €BpO-
neiicbki MOBH. HE 3HAIOYM iCTOPii, Mepea0aunuTH 3MICTOBUHA Tepexif
BiJl «TOJIOBHOTO 00i0» 10 «Byriaekucioro Hatpito» (Na,COs; e
10H,0) HaBpsix 4u MOMKITUBO.

3. Hatpiro i kaiiro XJopuan Ui MEAWYHUX IIeH J00YyBaloTh 3
MPUPOAHUX TOKJIAAIB X COJEH, MICJIs YOTO MiIal0Th PETEIbHOMY
OYHIIICHH!O, a0 N030yTHCS TOMIIIIOK 1 IOCSATTH HEOOX1THOTO CTYIICHSI
YHUCTOTH.

4. BinbLIicTh JIIKAPCHKUX 3aCO0IB HEOPTraHIYHOI MPUPOIU J00Y-
BalOTh [ITXOM HEOPTaHiYHOTO CHHTE3Y i3 MPUPOJHUX MIHEpAiB Ta
MPOAYKTIB BEIMKOTOHHAYKHOT XiMIYHOT IIPOMHUCIIOBOCTI. 30KpeMa TaKk
OJIEP)KYIOTh HATPIilO TiIpOKapOOHAT, HATPIIO TiOCYNb(]aT, HATPIIO Hi-
TPHT, COJIi BICMYTY, apceHy, JTy>KHO3EMEJIbHUX METalliB.

Unit 5



GASES

The behavior of a gas is easily enough understood if we remember
what it is. A gas is a very scattered assembly of molecules 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 latter 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 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 molecules 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 cromniTts mpo ra3u Maiike HIYOTO HE 3HATU?
2. 3 AKUX Ta3iB CKJIaaeThes aTMochepa?
3. Y 4yoMy monsArae rojoBHa BiMIHHICTh MIX razaMH Ta piau-

HaMmu?

4. Biz 40ro i siK 3aJIeKUTh NIBUAKICTh PYyXy MOJICKYJ Ta3y?
5. Sk Ha3MBAIOTHCS MPOLIECH NIEPEXOAy PIOMHH Y Ta3, ra3zy B pi-
JUHY Ta TBEPJOTO Tijia y ra3?

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 element

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 particles move very fast and collide
into one another, causing 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 conforms to

the shape of its container but retains a (nearly) constant volume
indenendent of nressiire

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:

Eaextpudnuii 3apsin OlHA 3 OCHOBHHX BJIACTUBOCTEH €JIEMEHTapHHX

YaCTHMHOK PEYOBHH, IO MOPOKYE BCi €IEKTPUYHI Ta|
MarHiTHi cuim Ta B3aeMofii. ICHyHOTH 1Ba THIH
€JIEKTPUYHOTO 3apsiy: MO3UTUBHUIM 1 HETaTUBHUM




Cuaa (B Hayui)

[OIITOBX a00 MpPUTATYBaHHS IpeIMeTa 3 SKOKCH)
Macoro, SKe 3Myllye IHOro 3MiHIOBaTH MIBUAKICTH)
(mpuckoproBaTucs). Cuya — BEKTOpHA BEIMYMHA, A
3HAUUTb, BOHA MA€ BEJIMUUHY i HAIPSMOK

HayxoBuii gpakt

00'€eKTHBHE 1 IepeBipeHe CIIOCTEPEIKEHHS, HA BIIMIHY
BiJl TIMOTE3M YW Teopiil, sKi NpPHU3HAYCHI IS
IIOJCHCHHS YU TIIVMAYCHHS (haKTiB

I[pnuuna allioHAJIbHO OOIPYHTOBaHA OCHOBA a00 MOTUB
36ipka AKT IIO€JHAHHS KOMIIOHEHTIB Yy BHMPOOHMUTBI abo
OTPUMAaHHS B PE3VIIbTATI CKIIaJaHHS
HecTtuckyBanmii He 30aTHUH CTHCKATHCS a00 KOHJICHCYBAaTHCS
WJIN BiTIITOBXYBaHHS (B . ; .
Cun Bizurro Ly ( B3a€MO/Iisl ZIBOX O0'€KTiB 3 BIJHOCHO BEIMKHUM 3a-
eJIeKTPOCTATHII)

PSAIOM OJHOTO 3HAKy, MpU sIKiH BOHH BiIIITOB-
XYIOTBCSI OJIMH BiJl OJHOTO Yy BHIIQJKY iX BiJHOCHO
0JIM3BKOTO PO3TAIYBAHHS

Cuin NpUTATyBaHHA (B

B3a€MOJIisI JBOX OO'€KTIB 3 BIJHOCHO BEIHMKHUMU

eJ1eKTpoCTaTHIL) 3apsjaMy  pi3HMX 3HAKiB: OJMH TIO3UTHBHO 3a-
PSUOKEHUH, iHIMMH — HEraTUBHO, NPU SKi BOHU
[IPUTATYIOTECS. ONMH JIO ONHOTO Yy BHIAAKY iX|
BiJTHOCHO OJIM3BKOTO PO3TAIyBaHHS
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 molecule, 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/al/.

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 /.




4./alalalhas/al/can/you/a/a/ljug/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 / molecules /
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.



Exercise 4

Match 10 chemical terms from column A with their definitions

from column B:

A B
1) Force of a) one of the basic properties of the elementary particles of
repulsion matter giving rise to all electric and magnetic forces and

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

2) Scientific fact

b) a state of matter that nearly incompressible fluid that
conforms to the shape of its container but retains 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

) a group of atoms bonded together, representing the smallest|
fundamental unit of a chemical compound 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 energy. The particles
move very fast and collide into one another

9) Electric charge

i) interaction when two objects that have an excess of one type
of charge repel on each other when relatively close together

10) Collision

j) space in which to move freely




Exercise 5
Insert 4 sentences into their proper places in the text below:

A.This meeting between the two scientists was highly significant
for the future of chemistry.

B. The Doctrine of Phlogiston provided a detailed account of what
he envisioned to be the empirical, theoretical, and methodological
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 oxidation
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 nature of oxygen, recognized it as the
«active» principle in the atmosphere, 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 scientific
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 chemistry».
To clarify his position, in 1800 he published a slim pamphlet, Doctrine
of Phlogiston Established, and That of the Composition of Water
Refuted, which he expanded to book length in 1803. [3]. Priestley
called for a patient, humble, experimental approach to God's infinite



creation. Chemistry could support piety and liberty only if it avoided
speculative theorizing and encouraged the observation of God's
benevolent creation. [4].

Exercise 6

Find 10 equivalents from column A in column B:

A B

1) latter a) IPUITYLICHHS
2) matter b) nymka
3) easily C) MOBEIiHKA
4) hardly d) 3aKkiHUeHHS
5) behavior €) JIETKHit
6) mind f) ocranniii
7) century Q) JIerko
8) elapse h nense
9) light i) Marepist

10) suppose j) cromiTTs

1 2 3 4 5 6 7 8 9 10

Exercise 7

Complete the following sentences with the new words from Focus |
and Focus II:

solid electric charge  collision atom
force
molecule  gas elbow-room liquid




1. What Cavendish refers to as the amount of electricity, we now
call «...».

2. The deformation energy, absorbed by the struck vessel, depends
on the ... location.

3. It'sa simple ... present in all living things.

4. We discover every ... contains constantly changing subatomic
particles.

5. He needs the extra ... .

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

7. It is not weapons or physical ... that protect homes, people 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 c) to com-
plete each sentences:

1. The behavior of a gas is ... enough understood if we remember
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; ¢) most

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

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

4. 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; c) for

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



a) where; b) what; c) why

6. You ... pour a liquid into a jug.
a) can; b) has to; ¢) 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 XVIII"
century.

4. Fire sustains thanks to phlogiston.

5. Lavoisier published a slim pamphlet, Doctrine of Phlogiston
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 methodological
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.

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 century
knew hardly anything about gases was that they are difficult 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 elementary
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
«Gasesy'

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.Youcanputasolidina...ora....

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.

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. IloBeninky ra3y JOCHUTH JIETKO 3pO3yMITH, SIKIIO 3rajaTH, M0
e take. ['a3 — 1e ayke poscisHa CYKyImHICTh MOJEKYJ, IO pyXa-
FOTHCS LIBUJIKO, HEMOB KyJIi, ajieé He MPOXOIATh BEIUKUX BiICTaHEM,
HepUI HDK CTUKAIOTHCS OJHA 3 OAHOIO. KOJKHA MOJIEKyJa Mae IpU-
ONM3HO B TUCSYY pasiB OiNbIe MPOCTOpPY A PyXy, HK MOJEKyIa
pimuHA 200 TBEPAOTO Tija.

2. T'az Oyzme pyxatucsi JayXke JIeTKO, OCKIJIbKH MOJIEKYJIH HE 3a-
BaXKaTUMYTh OFHA ONIHIN 1 He OyAyTh CHJIBHO MPHUTATYBATH ab0 Bij-
LITOBXYBATH OAHA BiJ OJHOI.

3. 3 ocTaHHBOI MPUYMHU CTUCHYTH a3 Ma€ OyTH JIETKO: TBEpIE
TiJ0 a0 piguHA Maike He CTUCKAIOTHCS, TOMY IO BiTIITOBXYBaHHSI
SJIEKTPUIHHX 3apsiB, 3 SKAX CKIAJAIOTHCS iXHI aTOMH, Habararo
CWIBHIINE, HDK Oynb-sKi CHIH, SKi MH MOXEMO 3acTOCYBaTH,
3HAXOJATHCS 3aHAATO JAlleKO OJIHA BiJ OIHOI, MO0 BiIIITOBXYBaTH
OJlHA OZHY.

4. 3puuaiiHO, ifles ra3y SK CKYIMYEHHS MOJEKYN Hajidye He
OibIIe cTa poKiB.

5. OpHa 3 TpUYKMH, YOMY JIFOAM 1O BICIMHAALATOTO CTOJITTS
Maibke HIYOro He 3HajM MpO rasu, Mmojsraia B TOMY, IO 3 HUMH
Ba)KKO TIPaIlFOBATH.

6. Bu MoxkeTe MoKIIacTy TBEp/ly pEYOBHHY B KOIIMK a00 Ta3, BU
MOJKETE HAJIUTH PIJTUHY B TJICUYHK, ajI¢ 3 Ta30M IOTPIOHO MOBOIUTHUCS
0co0MBUM YMHOM. [IpHIycTHMO, y Bac € MOBHA IUISIIKA. SK TiJIbKH
BY BIJIKPHJIH 11, MOJIEKYJTH Ta3y IIOYWHAIOTH MOITUPIOBATUCS B TIOBITPI,
a MOJIEKYJIH MTOBITPSI — B rasi.

7. Tlpupoguuii ra3 OUYMINYIOTH 1 (PaKUiOHYIOTh, BiJUIIJISIOUN
ra3oBuii KOHJeHcaT. ['a3 € CUPOBHUHOIO i AOOYBaHHS METAHOIY,
(dbopmanbaeriny, eTUIeHy, alleTUICHY, IPOMiJIEHY, SIKi Y CBOIO Yepry €
CHUPOBHHOIO 15l 6araTh0x XiMiYHUX BUPOOHHIITB.



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 bombardment 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 divided
glass particles that are set in motion by rapidly boiling mercury.

Perrin and others who have made careful studies of these motions
have found that the distribution of these particles, their velocities, and
their mean free paths are precisely what should be expected from the
kinetic theory of gases. From these observations 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 methods involving the kinetic theory of
gases shows that the motion of these particles obeys the same general
laws as the motion of molecules.

To explain the physical properties of gases, three basic as-
sumptions are necessary.

The molecules of a gas are extremely small, perfectly elastic
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 molecules 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 collisions. This assumption
implies that a collision is nearly instantaneous.

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 specific 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 particles?

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. SIkwmii pe3ynbTar JOCHiPKEHHS KiHETHYHOI Teopii ra3in?
2. Slxi ocHOBHI IpUMyIIEHHs OYyJH i/ 4ac MPOBEJCHHS JTOCTi-

JUKEHHA?

3. 1o BusiBus Ileppi?

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 assertion with the
help of facts and the judgments associated with it

Bombardment e girection 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:

Ximisas — nHayka mpo ckiaa, OyAoBYy, BIACTUBOCTI Ta IEPETBO-
pEHHS pEYOBHH.

BaacTtuBicTh — 0O3HaKa, XapakTepHa sl 90T0-HEOYIb.

KineTnuHa Teopist — 11e TEOpisl, IO MOSICHIOE BIIACTUBOCTI iJ1e-
ANBHOTO Ta3y, i BAKOPUCTOBYETHCS B XIMIUHIH KiHETHUII.

KineTruuna eHepris — 1e 4actuHa eHeprii Qpi3WIHOI CUCTEMH,
SIKy BOHA Mae€ 3aBISKH PyXY.

IInTomMmii THCK — 1€ CHIIa, SIKA 1€ HA OJMHULIIO IUIOII.

IIuToMa TemIOEMHICTh — KIUIBKICTh TEIUIOTH, Ky HEOOXiTHO
HajaTH oAWHWIN Macu, mo0 Harpith Ha 1 °C, abo X KiJTBKICTh
TEIUIOTH, IO BUALISETBCS TPU OXOJO/PKCHHI OJMHMII MacH pe-
YOBUHH.

@i3nyHi BIACTHBOCTI — 1€ BIACTHBOCTI OyIb-SIKOi PEUOBHHH,
SIKi BOHA MPOSIBIISIE 11032 XIMIYHOIO B3aEMOJIIETO.

XimiuHi BJlacTHBOCTI — 11€ BJIaCTMBOCTI PEYOBHUH, SIKi MPOSIBIIS-
FOTBCS B X071 XIMIYHOT peaxiiii.

PTyTh — 1€ IIpOCTa pEeYOBHHA, MEPEXiAHUN MeTall, napa sIKOro
HaJI3BUYalHO OTpYyHHA.

00'eM — 11 KUIBKICHa XapaKTEPUCTHKA MPOCTOPY, 110 3aliMae
TiJIO UM pEYOBHHA.

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

of chemical elements — is a modern basis for studying properties
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 particle 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 *C

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



Y/,, of the absolute mass of the Carbon atom, the nucleus 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 system 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 + N)) contained in the nucleus of
the atom

valency — is the property of the atoms of one chemical element to
connect with a certain number of atoms of other chemical elements

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. [MepioguuHuii 3aKOH — 1€ BIACTUBOCTI XIMIYHUX €JIEMEHTIB Ta
iX cnomyk, 1o mepeOyBarOTh Yy TEpIONWYHIA 3aJeKHOCTI Bif
BEJIMYMHU 3apsiiy siiep iX aToMiB (HOPSIKOBOrO Homepa abo
MIPOTOHHOTO YHUCIIA).

2. llepionnuna TabmuIls moOymoBaHa 3a 3pOCTaHHSIM ITOPSIKOBUX
HOMEpIiB €JIEMEHTIB 1 MOJUIAEThCS HA TOPU3OHTANBHI Iepioan i
BEePTUKAJIbHI T'PYNU BiJMOBIHO 3 THUM, IO €JIEMEHTH IMEPiOAHIHO
YTBOPIOIOTH ~ OJHOTHINHI  (OPMH  CHOJYK, MalOTh OJIHAKOBY
BaJICHTHICTb.

3. lepionu (7 nepioniB) — e CyKymHOCTI (psAau) XiMIYHUX eJie-
MEHTiB, NOOYZOBaHI B MOPSAAKY 3POCTaHHS 3apsdy SA€p aTOMIB, SIKi
MOYMHAIOTHCS (KPIM MEPIIOro) aKTHBHUM JTY)KHHM METAJIOM 1 3aKiH-
YYIOThCSI OJIarOpOTHUM T'a30M.

4. Yum OUIbIIME aTOMHUN pajiyc, TUM CIa0Killle YTPUMYHOThCS
Oinist sigpa 30BHIIIHI €JIEKTPOHU; 31 3MEHIIEHHSIM aTOMHOTO pajiyca
€JIEKTPOHM NPUTSTYIOTHCS JI0 SApa CUIIbHILIE.

5. Ilepiomuunuii 3aK0H i cHCTEMa €JIEMEHTIB MAlOTh BEJIMKE 3HA-
YeHHS! A7 PO3BUTKY SACPHOI XiMii Ta CHHTE3y HOBHX EIIEMEHTIB,



cy4acHoi Teopii criaBiB, Teopii KaTamiszy.
Exercise 2

Complete the following sentences with the new 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.

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 different
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 particles
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 knowledge of
chemistry was greatly advanced by his numerous discovered
(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 «laughing gas».

Sir James Dewar (1842—1923) invented and gave his name to
the Dewar Flask, the prototype of the modern thermos or
vacuum-flask. When the Dewar-flask was demonstrated in 1892, its
inventor was already well known in scientific circles, especially 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 different
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; c) are; d) had been

1 2 3 4 5

Exercise 5
Task A. Study the words:

pressure botanist microscope
gases collision bombardment

Task B. Translate the following sentences:

1. Pyx mmx 4dYactok oOyMOBIeHHWH Oe3lepepBHUM PYyXOM
MOJICKYJI BOAM a00 1HIIIOT PIJIUHM, B SIKi BOHHM i IBIIICHI.

2. Hatinpocrimri Ta HAHOLIBII PSAMi TOKA3H ICHYBaHHS MOJIEKYJT
BIIEpIIe OyJH MOMideHi aHTIIiHCHKUM BYeHHM bpayHOM.

3. Bix 4oro 3ajieXuTh MATOMA TEIIOEMHICTh ra3y?

4. KineTudHa Teopis moka3ye, M0 PyX IUX YaCTOK ITiIOPSIIKO-
BYETBCS TUM K€ 3arajibHIM 3aKOHaM, 10 1 pyX MOJIEKYJI.

5. Bin CHOCTeplraB JIyKe le16H1 YaCTUHKHU, yTpI/IMyBaHl y cyc-
nensii y Bofi, 1 3a3Ha4MB, IO Li ApiOHI YACTMHKU MOCTIHHO pyXa-
FOThCSL.

Exercise 6

Find 10 equivalents from column A in column B:

A B

1) muTOMA TEMIOEMHICTD a) bombardment

2) 3ITKHEHHS b) evidence




3) MUTTEBHI C) approximate
4) npunyIeHHs d) collision
5) 6oMOapayBaHHsI e) incessant
6) CBiTIeHHs f) specific heat
7) mocyauHa g) velocity
8) npubM3HIH h) instantaneous
9) 6e3nepepBHUI i) vessel
10) BHIKICTH 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 motiony.

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 molecules
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; ¢) exerts a pressure on anything
with which it comes into contact.

[6]. A liquid is a substance which: a) possesses a definite volume;
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; c) also, if it is
cooled, it will eventually freeze and become solid.

[7]. A solid is a substance which: a) possesses a definite volume;
b) has a fixed shape; ¢) shows a measure of mechanical strength which
resists any effort made to change its shape.

1 2 3 4 5 6 7

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.

Exercise 10

Match the parts of the text and their subheadings. There are four
choices you do not need to use:



The Solid State

The Gaseous State

The Constant Collisions
The Motions Of Molecules
The Mutual Collisions

The Neighboring Molecules
The Liquid State

OmMmMoOOw>

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, knocking
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 collision, they can exert no lasting forces of
attraction and so will not take up any fixed shape of their own.

2. ...

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 neighbouring 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.

3.

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 become
closer together than they were in the liquid state — almost touching,
and the forces between them will be correspondingly 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 neighbors to stay in their places, and
thus the collection as a whole retains 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. MonexymsipHO-KIHETUYHOIO TEOPi€I0 HA3WBAIOTh BUCHHS PO
Oy/IOBY 1 BIIACTHBOCTI PEYOBHHU Ha OCHOBI YSBIIEHb MPO iCHYBaHHS
aTOMIB 1 MOJIEKYJT SIK HAIMEHIIINX YaCTHHOK XiMI4HO1 PEYOBUHH.

2. Yci pe4yoBUHN — TBEPAI, plI[Kl i razomomiOHI — yTBopeH1 3
NpiOHUX YaCTUHOK — MOJIEKYJ, SIKi CaMi CKJIaJatoThCs 3 aTOMIB.

3. Monekynu # aromu € CNIEKTPUIHO HEUTPAIbHUMHU
YACTHHKAMH. 32 NICBHUX yMOB MOJICKYJIH i aTOMH MOXYTb HaOyBaTH
JIOIATKOBMI CICKTPUYHMIA 3apsil i TMEPETBOPIOBATHCS B TO3MTHBHI
a0o0 HeraTHBHi 10HU.

4. Atomu # MoONeKynH mepeOyBarOTh y O€3yNMMHHOMY XaOTHY-
HOMY pyCi.

5. Haiibinbm siCKpaBUM eKCIIePUMEHTAILHIM Hl,Z[TBepL[)KeHHHM
MOJIEKYJISPHO-KIHETHYHOI TEOpii 1po OesnajHuii XaoTWYHHMIT pyX
aToOMIB i1 MOJIEKYT € OpOyHIBChKHiA pyX. Le TeruioBuii pyx ApiOHUX Mi-
KPOCKOMIYHUX YaCTUHOK, 3aBUCIIHMX Y piuHi a00 rasi.

6. Cunm B3aeMoJii MOJIEKYJ 3aJiekaTh BiX BiCTaHI MK HUMH.
SIKIIO BICTaHI MiXK MOJIGKYJIaMH JIOCHTb BEJIUKI, TO y iX B3a€MOJIAX
TePEBAXKAIOTE CHIIM MDKMOJICKYJIAPHOTO MPOTATYBAHHA. HA MAJIHX
BIJICTaHSIX NEPEBAKAIOYMMH € CUJIM BiJILITOBXYBaHHS.

Unit 7



THE WAYS OF STORING GASES

On the industrial scale, there are three favorite ways of storing
gases. First, they are stored in gas meters over water, or under a sliding
piston or diaphragm.

Secondly, gases are stored in cylinders under pressures as high as
1,800 Ibs. 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 pressure 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 pneumonia
patients. Nitrogen, which does not burn, is sold for filling 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 various chemicals. Carbon
dioxide is sold in cylinders for making fizzy drinks and soda-water,
which are simply still drinks or water into which this gas has been
forced under pressure. Ethylene 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 liquefied Sulphur dioxide. Argon—obtained from air—is
sold for filling 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 mixture of
half-a-dozen gases. It is mostly hydrogen and methane — the gas
which causes explosions in coal mines — but it also contains 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:

arwdPE

SIki € Tpu HalKpammx crocoou 30epiranHs rasis?
CKiBKY PI3HOBU/IIB Ta3iB MOKHA KYTIATHU?

Sk 3acTOCOBYIOTH pi3Hi Tazu?

VY 1o HaifgacTimie yrnakoBaHi ra3u s Ipoaaxy?
ByrineHuii ra3 — 11e cyMinI KiTbKoX ra3iB?

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 become 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 II

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

Po3unn — ogHopigHa (izuko-xiMiuHa cucTema, B SIKid 0JjHa pe-
YOBWHA PIBHOMIPHO PO3MO/iJicHa B 1HIIIH.

Bonenb — peanizyeThcsl 11 HAIIOBHEHHS MOBITPSHUX KyJb Ta
PI3HUX XIMIYHUX IiICH.

XJ10p — 3€1€eHui OTPYWHHUI ras.

JABOOKHC BYIJIelI0 — peani3yeTbesl B HMTIHAPAX AJISl BATOTOB-
JICHHS Ta30BaHMX HAIIOIB Ta ra30BaHOI BOJIM.

MouiekyJjia — 11€ HaliMEHIIIA YACTUHKA PEYOBUHM, KA BU3HAYAE
i1 BIIACTHBOCTI 1 3/1aTHA JI0 CAMOCTIHOTO 1CHYBaHHSI.

3pixxeHuii amiak — BUKOPUCTOBYETHCS JUTS XOJIOMIEHUKIB.

MetaHn — a3, AKHil BUKIIMKa€ BUOYXH B BYTUTLHUX IIaXTaxX, alie
TAKOXX MICTUTh OTPYHHUI OKHC BYIJICIIO Ta HEBEIMKY KiJIbKiCTh
KIJIBKOX 1HIIMX ra3iB.

Exercise 1

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

liquids industry high balloons
scale chloride packed supplied
spot water lamps bubbling

1. On the industrial ..., there are three favorite ways of storing
gases.

2. Secondly, gases are stored in cylinders under pressures as ...
as 1,800 Ibs. 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.

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; c) out; d) of

6. The selling of gas ... now a big industry, and at least eighteen
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

Exercise 3

Find 8 equivalents from column A in column B:

A B
a) pump 1) Kanan
b) pressure 2) mpocrtip
c) liquid 3) Hacoc
d) spot 4) piauHa
e) space 5) micue
f) amount 6) THCK
g) valve 7) ranyss
h) industry 8) KiJIbKiCTh




Exercise 4

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

1. V npomucnoBoMy MacmTadi € TpH FOJIOBHHUX crtocobu 36epi-
TaHHS Ta3iB.

2. Tlo-Tperte, mesiKi ra3u MOXYTh OyTH MIEPETBOPEHI B PiIMHU
LUISIXOM CTUCHEHHS iX, 1 BOHH MPOAAIOTHCS Y MITHUX CKIISTHUX CHU-
¢onax abo 3ai3HUX UITIHIPAX.

3. Konu knaman Bropi cuoHa BiIKpUBAETHCS, PilMHA BUTIAPO-
BYETBCS 1 a3 BUXOUTb.

4. Konu nmiiHIp aleTUIIeHY, SKU PO3YUHSIETHCS B alleTOHI,
BiJIKPUBAETHCS, ALIETHIICH BUKUIAETHCS, SIK BYTJICKHCIIMIA Ta3 13 ra30-
BaHOI BOJH.

5. A30T, SIKUil HE TOPUTH, TPOAAETHCA AJIs1 HATOBHEHHS
CJICKTPUYHUX JIaMII Ta JCSIKHUX THIIUX MIJICH.



Unit 8
PERIODIC LAW

Periodic law is a statement of a periodic recurrence of chemical
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 electronic
structure of the atom, which is believed to be the main factor
underlying the chemical properties and many of the physical
properties of the elements. In turn, the electronic structures of atoms
have been successfully accounted for by the quantum theory. D.
Mendeleyev was the first to state the periodic law close to its present
form. He proposed in 1869 that the properties 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 noticed certain relationships between the
properties of elements and their atomic weight.

In 1829 J. W. Ddbereiner stated that there existed some three-
element groups, or triads, in which the atomic weight of the middle
element was the average of the other two and the properties of this
element lay between those of the other two. For example, 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 16™. This became known as the
law of octaves. About the same time, A. E.de Chancourtois arranged
the elements according to increasing atomic weight in the form of a
vertical helix with eight elements 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, Lothar 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 table, the
inert gas argon should come before the chemically active metal
potassium.

H. G. Moseley on the X-ray spectra of elements led to the present
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 assigned a new set
of numbers, called atomic numbers, to the elements he had studied, so
that there was a relation between the wavelength and the atomic
number. It was found that although the atomic number of an element is
roughly half its atomic weight, the atomic weight does not always
increase with increasing atomic number. The discrepancies occur just
for those elements where Mendeleyev's law failed. Based on atomic
number, the periodic law now has no exceptions. Although all the
missing 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.

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 sixomy poiii OyB 3anpOITOHOBAHUHN MEPIONIHUN 3aKOH?

2. SIxi BUeHi 3poOniM CBiil BHECOK y CTBOPEHHS MIEPIOANYHOTO
3aKOHY?

3. SIk 3ByYUTH NEPiOJUYHUIA 3aKOH?



Vocabulary focus i

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

the scientific study of the structure of substances and what

Chemistry 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

particle of matter smaller than an atom, having a negative|
Electron electric charge

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

positively charged particle forming part of the an atomic
Proton nucleus electron

rule made by authority for the proper regulation of the a
Law community or society or for correct conduct in life

a beam of radiation that can go through solid objects and is
X-ray used for photographing the inside of the body
Charger a piece equipment used to put electricity into a battery

formal an occasion when something that has happened before,
Recurrence 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 XIMIYHOMY PO3YMIiHHI) — ICTOTHHIA, CTAJINH 3B'A30K
Y po3y: )

MIJK aTOMaMH.

IMepionuuHuii 3aK0H — BJIIACTHBOCTI XIMIYHUX €JIEMEHTIB Ta
CITIOJIYK, III0 BOHH YTBOPIOIOTH, ITEPeOYBAIOThH B TIEPiOAMIHIMA
3QJIC)KHOCTI B 3apsiy iX aTOMIB.



ATOM — eJeKTpOHeHTpaIbHa HalilMEHIIa XiIMi9HO HETOiIbHa
YaCTHHKA PEUYOBHHM, IO CKIIAAETHCA 3 MO3UTHBHO 3aPAKEHOTO
sipa i eMEeKTPOHIB.

EnexkTponn — ejleMeHTapHI YaCTUHKH 3 €JIEKTPOHHNAM 3aPsIIOM
— 1, Ta macoro mpubnmsao B 2000 pa3iB MEHIIO 3a Macy MPOTOHA
YU HEUTpOHA.

IIpoTonu — cyb6aToOMHI YaCTHHKH, IO BXOAATH A0 CKIAIy SIpa
aToMma, 3 EIEKTPUIHUM 3apsaoM + 1 Ta Macoro, o JOpiBHIOE 1
aTOMHII OMUHULL.

HeiiTponn — cy0aTOMHI YaCTHHKH, 1110 BXOJIATH JIO CKJIATY sApa
aToMa. He MaIOTh €IEKTPOHHOTO 3apsay. Maca HeiTpoHiB = 1 a. 0. M.
ATOMHA OTMHUI MacH (2. 0. M.) — OJIMHUIIS BUMIPIOBaHHS

MacH HaJ[JIETKAX YaCTHHOK. TOPiBHIOE Maci aromy kapOony (C).

XimiuHuii e1eMeHT — Pi3HOBH] aTOMIB 3 OJTHAKOBUM 3apSIOM.
Ximik — JmroMHa, 1110 3aMaETHCS XIMIYHUMH JOCHIHKEHHIMH,
crermiaiicT B 06macTi ximii.

Ximiss — Hayka mpo ckiaa, OymoBy, BIACTHBOCTI Ta MEPETBO-
PEHHSA PEYOBHH.

BaacTtuBicTh — 03HaKa, XapakTepHa, JJIsl KOT0-/40r0-HeOy/Ib.

Exercise 1. «Do You Know That?..»
Task A. Translate the following into English:

Icropuyni mepenymoBu BiIKpUTTS (PyHAAMEHTAJIBHOTO 3a-
KOHY Ximii

VY 1869 pomi (18 mororo) /. I. MeHneneeB BiIKpUB 3aKOH Tie-
PIOIMYHOCTI BIACTHBOCTEW XiMiuHUX eneMeHTiB. Lle Oyno BumatHe
BIIKpUTTS, 3 SIKAUM TIOB's3aHiI HE TiJIBKU TOJAIBIIN JTOCSITHEHHS Xi-
MIYHOT HayKH, ajie i Tapsyi Cylnepeyky BiIHOCHO IPiOPHUTETY.

Ha nepioMy eTarti (BiH TpHUBaB HpI/I6J'II/I3HO 100 pokiB) Oymnu
Bl,Z[KpI/ITl rpymnu €JICMEHTIB (BCBOFO Oyi0 BimoMo 63 eneMeHTH), BH-
BUeHi iXHi (i3U4Hi Ta XiMiYHI BIACTUBOCTI, IaHO YTOYHECHHS TIOHSATTS
«ETIEMEHT»; BUPOOJICHI TOHATTS XiMIYHOT aTOMICTUKH — aTOMHA Bara
(Temep — aToMHa Maca) Ta aTOMHICTh (BaJICHTHICTB).

epuwi cnpo6u cucremaTu3auii e1eMeHTIB

1. lebepeiinep (1829 p.) 3rpymnyBaB jesKi eJIeMEHTH y Tpialu.
ATOMHa Maca CepeHpOr0 WieHa TPiaay JTOCUTH TOYHO JOPIBHIOE ce-
peIHBOMY 13 aTOMHUX Mac KpalHiX WICHIB.



2. Opannyspkuii xiMik ge ankyprya (1862 p.) 3anpornonysas
MIPOCTOPOBY KiacH(iKarliro eIeMeHTiB 32 BETUINHOI IXHBO1 aTOMHOT

Baru.

3. Horonenac (1863—1865 pp.) BUSIBUB YepryBaHHs BIACTHBO-
CTel eleMEeHTIB depe3 KOXKHI 7 €JIEMEHTIB 1 Ha3BaB II€ «3aKOHOM

OKTaB)».

4. Opainr (1857 p.) po3ranryBaB €1€eMEHTH Y MOPSAAKY 3pOCTAHHS
ATOMHOI Barv Ta BUAUIUB PSAIU XIMITHO TIOIIOHUX €JIEMEHTIB.

5. Himeupkwii Buenuii JI. Meiiep y 1864 p. 3pobuB cpoOy 3i-
CTaBUTH Pi3HI TPyNU €IEMEHTIB, JOTPUMYIOYHCH OCHOBHOTO IPHH-

UITY aTOMHOCT1.

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.

Mendeleyev was born in Siberia and educated at St Petersburg,
where he studied chemistry. He inaugurated a system of classification
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 validate a
hypothesis. Experiments provide insight into cause-and-effect]
by demonstrating what outcome occurs when a particular factor
is manipulated

Distillation is the process of separating the components or substances from
a liquid mixture by selective evaporation and condensation

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

Extraction 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 substances
which are mixed but are not combined chemically

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

two or more components in proportions which allow them to

solidifv at the same temperature



Homogeneity and |are concepts often used in the sciences and statistics relating to
heterogeneity the uniformity in a substance or organism. 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 design, etc.) one that is heterogeneous is distinctly|
no uniform in one of these qualities

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

1. SIki ekcriepUMEHTH JOMIOMOKYTh BiJIPI3HUTH YHCTY PEUOBHHY
BiJl pO3UUHY?

2. ICHYIOTh TpH IIMPOKO BUKOPHCTOBYBaHHX JaOOpaTOpHUX
METOMWKHA JUIsl TOJUTYy  PO3YUHIB: TEPEeroHKH, (pakmiiiHe
3aMOpOKyBaHHS ab0 IUIaBIEHHS, a TAKOXK EKCTPAKILis.

3. Ilpu meperoni meski cymimm mIXxonsTh IO CKJIagy, IO Ha-
3UBA€ThCA A30TPOIHUM, HPH SIKOMY HE BiJOYBA€THCS ITONAIBIIOTO
po3aiieHHs.

4. Jlesiki cymimi npu (pakiifiHOMy 3aMOPOXKEHHI JOCATaroTh
KOMITO3HIIiT, III0 HA3MUBAETHCSI EBTEKTHKOO, MTICIISl YOT0 KOMITO3HUIIISI HE
3MIHIOETHCS.

5. TBepauii Matepian, MO PO3AUISETHCS B €BTEKTHYHINA TOYII,
JIETKO 17IeHTH(IKYBaTH SK T€TEPOreHHUH, KOJIU OIAMH METOJ| Bimli-
JICHHS HE BJJAETHCSA, XIMIiK IIEPETBOPIOETHCS HA 1HIIUH.

Exercise 3

Complete the following sentences with the new 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 positive . or
protons.

3. The Periodic law can be explained on the basis of the electronic
. of the atom.




4. The wavelength of the ... of elements decreased with increasing
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. Itis ....

8. Substance, which has not so for been split up into a simpler
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 arrangement /
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 not need to use:

A. 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

In Order of Atomic Weights
According to the Chemical Behavior

CTIEMMOOW



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 «alkali
metalsy 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.

3.

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.
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. Mendeleyev observed that when the elements were arranged in
order of atomic weights, they could be fitted into a roughly rectangular
array, with this element with similar chemistry 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. 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. 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, the student



will have little acquaintance with the wealth of properties — 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

Connect 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 c) Rubidium
4) Zn d) Copper
5) Hf e) Barium
6) Pd f) lodine
7) Te g) Cesium
8) Br h) Mercury
9) Rb i) Arsenic

10) As j) Hafnium
11) Cs k) Tellurium
12) Hg 1) Zinc

1| 2|3 | 4|5 |6 | 7|8 ] 9|10/ 1112




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
missing. Choose the most appropriate answer for each gap:

1. Crponuili, kanbwiii, Oapiii; miTid, HATPiK, Kamid — Wi TPyNH
€JIEMEHTIB YTBOPIOIOTb ... .

2. Yucno MO3WTUBHHX 3apsiAiB ad0 MPOTOHIB, IO MICTATHCSA B
ATOMHOMY $/Ipi, HA3UBAIOTb ... .

3. EnexTpoHHi CTPYKTYpH aTOMiB MaJIH 3MICT B ... TEOPIi.

4. Po6ota BueHoro I". Mocii 110 ... eJIeMEHTIB MpHUBEJIa JI0 BCTa-
HOBJICHHSI TETIEPILIHBOT (POPMU MEPIOANTHOTO 3aKOHY.

5. IlepiognuHuii 3aKOH MOKHA TIOSICHUTH HA OCHOBI ... aTOMY.

6. Po3mMileHHs, B BUIJISAAL TAOJMUI, B KOTPIH JIETKO ieHTUdI-
KyBaTH IPyNd €JIEeMEHTIB, 10 MAalOTh CIiJbHI BIACTUBOCTI, Ha3HMBa-
€TBCH ... .

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

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

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

6) Salts ) chemical element that is a good conductor of both electricity and

heat and forms cations and ionic bonds with non-metals




7) Gas g) a chemical element in its smallest form, and is made up of

the nucleus

neutrons and protons within the nucleus and electrons circling

Exercise 9

Find 10 equivalents from column A in column B:

A B
1) IToBTOpeHHs a) to identify
2) OTOTOKHIOBATH b) to devise
3) OkraBa c) low
4) Bunaxoutu d) discrepancy
5) lepenpixkatu €) octave
6) BianosiaHicTh f) reliable
7) Bunsitok g) charges
8) Haniituauii h) recurrence
9) Bapsin i) to predict
10) 3akoH j) exception
1 2 3 4 8 9 10

Exercise 10

Check on your knowledge of the text «Periodic Law» by translating

the following sentences:

1. . MeHnpaenees OyB rmOOKO NEpeKOHAHWH B iCHYBaHHI
MPUPOAHOTO B3a€EMO3B'A3KY MK yciMa XiMIYHUMH €JIEMEHTaMH. 3a
OCHOBY CHUCTEeMaTH3allii XIMIYHUX eJIeMeHTiB MeHeneeB oopas

BiJIHOCHY aTOMHY Macy.

2. Po3TamoByrouu CUMBOJIM BCiX BIJOMHUX XIMiYHHX €JIEMEHTIB B




PSI 3T1THO 3 TOPSIKOM 3POCTaHHS IXHBOI BiTHOCHOT aToMHOi MacH, /1.
MeHeeeB MOMITHB, IO €JIEMEHTH 3 NOAIOHMMHU BIACTUBOCTIMHU HE
3'SIBISIOTHCS O€3MOCepeIHRO0 ONHMH 3a OTHHUM, a MEePiOIUIHO IOBTO-
protrotbcs. Li 3aKk0OHOMIPHOCTI IPOCTEXKYIOTHCS TI0 BCHOMY STy elre-
MEHTIB, PO3TAIIOBAaHMUX Y MOPSAKY 301IbIIEHHS IXHIX aTOMHHX Mac.

3. JI. Meuzenees BUSBUB, IO 3aJE€KHICTh BIACTUBOCTEHN €je-
MEHTIB Ta IXHIX CHOJYK BiJl aTOMHOi MacHu € mepioandHoro. y 1869
porti BiH copmymroBaB llepionnyaHmii 3aKOH: BIACTHBOCTI XiMIYHUX
CJIEMEHTIB, a TAKOXX YTBOPEHUX HUMHU MPOCTHX 1 CKIAAHUX PEYOBUH
nepeOyBarOTh y MEPIOAWYHIA 3aJeKHOCTI B BIAHOCHHX aTOMHHX
Mac eJIeMEeHTIB.

4. Y 3B'3Ky 3 BIIKPUTTSIM CKIIQAHOI Oy/I0BH aToMa OyIio 3MiHEHO
i ¢opmymoBanHs llepiomnYHOTO 3aKOHY: BIACTHBOCTI XIMIYHHX
CJIEMEHTIB, a TAaKO)X YTBOPEHHX HUMH PEYOBUH IEpeOyBalOTh Yy
MIePiOUYHIH 3aI€KHOCTI Bifl 3apsAIiB IXHIX aTOMHUX S/IEP.

5. Comparounchk Ha mepiognyHui 3aKkoH, [I. MenzaeneeB mooy-
nyBaB KiacH(ikariro XIMIYHHX €NEeMEHTIB, 5Ky Ha3HUBaIOTh
[lepioaguuHOO CHCTEMOO. 3a3BHYal 11 HOAAIOTh Y BUIJISI TaOIUIL.

6. 3acinyra /. MeHzeneeBa moyisra€ B TOMY, IO BiH HE JIMIIE
BUSIBUB TIEPiOIUYHICTD BIACTUBOCTEH €JIEMEHTIB, aje 1 I[IJIKOM YCBi-
JIOMUB ICHYBaHHS TIEPIOJMYHOT 3aKOHOMIPHOCTI y BHSIBIICHHI (DyH-
JAMEHTAJIbHUX BJIIACTHBOCTEH eleMeHTiB. BHOCSYM 3MiHH Yy BiloMy
TOJI1 MOCJIITIOBHICTh PO3MIIIICHHSI €JIEMEHTIB Ta 3aJIMILIAI0YH HEe3aHS-
TUMU Miclis y Ta0ui, []. Menneneer nepenoayaB iCHyBaHHS IIIe HE
BiJIKPUTHUX €JICMEHTIB.



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 liquids. It
forms small, transparent, colorless to white cubic crystals. 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 electricity; 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 providing 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 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, notably in New York, Michigan,
Ohio, Kansas, Texas, and Louisiana, 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. Manufacture



and use of salt is one of the oldest chemical industries. Salt has been
used as money. A high tax on salt was a contributing 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. 1o Take cinb?

2. Slk nmoBro mIOACTBO BHKOPHCTOBYE Cillb Yy CBOIX
notpebax?

3. Po3kaxiTe Mpo BUKOPHCTAHHS COJI B iCTOPII.

4. Sxi ponoBuIIa coji BU 3HaeTe?

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 sodium
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 mixture

composed of two or more substances. The term aqueous solution
is when one of the solvents is water

Heat capacity  |is @ 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 explanations.
Use them in the situations from of your own:

Xnopua Hatpiro — NaCl, 3Buyaiina ciib. Bin jerko pozunHamit
y BOJIi 1 HEpO3UMHHUI a00 Mayo PO3YMHHHUN y OLTBIIOCTI 1HIINX
piouH.

Cinp — Garato B 4OMy BaIIMBa YaCTHHA PAIIOHY sIK JIO/ICH, TaK
i TBAPHH, i € YACTHHOIO GLIBIIOCTI TBAPHHHUX PiIMH.

Kun'atinas — npouec 10BeAeHHS BOAU A0 KUMIHHS (OTpPUMaHHS
OKpOIy).

Po3uun — oxHOpiHA Pi3uKO-XiMiYHA CUCTEMA, B SKil OJHA pe-
YOBHMHA PIBHOMIPHO PO3MOIiJIeHa B 1HIIIIH.

Mouiexy1a — 3/1aTHa 10 CAMOCTIHHOIO iCHYBAHHSI, EICKTPOHHO
HEHTpaJlbHA YaCTHHKA PEYOBHHH, 1O Ma€ ii OCHOBHI XiMiuHI Biac-
THUBOCTI, SIKi BU3HAYAIOTKCA ii CKI1aJJOM Ta OYI0BOIO.

Xopuanuii ion — 1€ aHioH (HeraTuBHO 3apskenuit ion) CI.
BiH yTBOPIOETHCS, KOJIM €JIEMEHT XJIOp (TaJIoTeH) OTPUMYE EICKTPOH
a00 KOJIM Taka CIIOJIyKa, SIK XJIOPHUJI BOJIHIO, PO3YUHSIETHCS Y BOA1 200
B IHIIINX MOJISIPHUX PO3UYNHHUKAX.-

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

lon 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




L attice 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. C10BO «Cinb» € 3aranbHUM XIMIYHAM TEPMiHOM Ha TIO3HAYCHHSI
10HHHX CTIOJIYK, YTBOPEHHX MPH PEaKIii KHUCIOTH 3 OCHOBOIO. XJIOPH]
HATPII0 yTBOPIOE 6e30apBHI KyOi4Hi KPUCTANIH, IO CKIA/AIOTHCS 3
Be/MKOi KinbkocTi oxuauib Gopmyin NaCl i yrBoprooTs TpI/IBI/IMlle
KPHCTAlli4Hi IPaTKH, B SKMX KOXKCH OH HATPil0 OTOYCHHH wIicTbMa
10HaMH XJIOpUZY, @ KOXKEH 10H XJIOPHIY OTOUCHHH IIiCThMa 10HAMHU
HaTPIIO.

2. X7opuJ1 HaTpito 3yCTPIUaEThCS Y MPUPOJHUX YMOBaX SIK Mi-
HepaJl TaJliT, AKUH yCi HA3UBAIOTh KaM'STHOK CULITIO, Y BEJTUKUX ITijI-
3eMHHUX POJIOBHIIAX HA KOXKHOMY KOHTHHEHTI.

3. Mopchka BoJja MiCTHTS 3,5 BiJICOTKAa PO3UMHEHHUX MiHEPATiB, 3
SKHX 2,8 BIJICOTKa HAJISKUTH XJIOPULY HATpito, a pemra 0,7 BifcoTka
— 1€ NIepeBaKHO KaJbllili, MarHiii Ta i0HU cynbgaTy.

Exercise 2

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

glass numbers dissolve deposits
revolution many chloride obtained
distributed amounts lumping restrict

1. Itis anionic compound, being made up of equal... of positively
charged sodium, and negatively charged ... ions.

2. Saltisimportantin ... 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. Saltis widely and abundantly ... in nature.

6. Salt is mined from ... or is obtained as a brine by introducing
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. Itis 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 ... .

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 ... basins
warmed by sunlight.

5. Itis 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 particles
init.
a) pumping; b) increasing; ¢) 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

5. Any gas in fact can be ... a liquid by compressing it — as long as
it is not too hot.
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

Exercise 5

Find 13 equivalents from column A in column B:

A B

1) 6e30apeHi Ky0iuHI KpucTamu a) simple salt

2) TpuBHMipHI KpucTaniuHi rpatku o) table salt

3) miHepai rajuit c) double salt

4) xaM'siHa CiIb d) «not worth his salty

5) mi3eMHi poJoBHIA e) colorless, cubic crystals

6) mpupo/iHa pora f) three-dimensional crystalline lattice
7) KyXOHHa Cillb g) mineral halite

8) «He BapTHii CBOET COIMI» h) rock salt




9) mpocra ciib i) underground deposits
10) KKCIIOTHA CiITh j) natural brines
11) moxBiitHa cinb k) acid salt
12) KOMepIIiiHi TpaH3aKIli1 1) surface deposits
13) mokyaiu Ha MTOBEPXHi 3eMITi m) commercial transactions

1|23 |4 5|6 | 7|8 |9 |10]|11]12]13

Exercise 6

Check on your knowledge of the text «Sodium Chloride» by
translating the following:

JUxepenom Haseu Hatpiid (natrium, Na) i nos's3anux 3 Hero CliB,
HACKIJIBKU 11 MOYKHA TIPOCIII/IKYBATH, € AaBHboernnerchbke [ntrj]. Tax
JaBHI €CMITSIHU HA3UBAJH COAY 1 IMOTAI, IO T00YBaKCs HUMH 3 CO-
JIOBHX 03ep 1 noreny ranodineaux pociuH (op. Na,CO3;*10H,0 i
K,CQOg). i XiMiuHi CrIOJYKH BUKOPHUCTOBYBAIMCS HUMH NPU Oanb3a-
MyBaHHI TPYIIB Ta BHIOTOBICHHI MyMiii, a TaKOX y TEXHI4HOMY
nporeci BUPOOICHHs CKila. €rUIICTChKY Ha3By KOHCTATOBAHO IIE B
nasHuHi Ha brmsekomy Cxozi, B IanecTni, a 3roloM y rpeKOMOBHIX
KpaiHax. y)Ke B CepeIHbOBIUHIN anximil sal nitrii crano curoHiIMOM
sal petrae, mopiBustii: (paniy3spke cioBo Salpetre, Himerpke —
Salpeter, asne icnmanceke Ta mopryraabcbke — salitre, itamiticbke —
nitro ra salnitro, anrmiiiceke — nitre i salpetre. I'perpbke ciioBo vitpov
NPOHUKIO B apabomoBHI Kpainn y dopmi [(an)natriin] mpu
ICIIaHCHKOMY TTIOCEPEIHUIITBI, IO JAJI0 TPHBIJ JJIsl TBOPEHHS KHUXK-
HOTO JIATMHCHKOrO cioBa natrium. mo 1750 p. B €Bpomi He po3-
pismstacst hatrium i kalium, mns skux icHyBama Juie OJHA Ha3Ba
mtrium. ¥V 1807 p. T'. [eiiBi 3anpoBaauB Ha3By Sodium < Soda i
potassium < Pottashe. Lli na3Bu 36epernmcs i jgoci B AHriii Ta B
aHTJIOMOBHUX KpalHax a takox y ®panuii. y 1811 p. B nimeuunni U.
U. pon Bepuemyc VBIB HaTI/IHISOBaHy Ha3By hatrium 3amicts sodium i
kalium 3amicte potassium, siki cTanu TMOMIMPEHUMH B CydacHiif
xiMmiuHiit HoMmeHknarypi: nampiu (Na) i kaziu (K). Ha3sa kalium Oysia
yTBOpeHa Ha oOcHOBI apabizmy alcali ‘myr', mo mepeiimos Yy
€BPOIICHCHKI MOBH 3 1CITAHCHKOI.




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 possibility 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 modem times it has been found that a transmutation
from one element 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 absorbed, resulting in an unstable nucleus. The
nucleus then becomes more stable by converting one of its neutrons
into a proton by beta decay, becoming a nucleus of the next heavier
element in the process.

Discuss the following

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?

PN AWM

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



1. 1o Take TpaHCMYyTAIlisl eTEeMEHTIB?
2. SIkuM IUIIXOM MOJKe OYTH JTOCSATHYTa TPAHCMYTALlisl €IeMeH-

TiB?

3. Slk came BiIOyBa€eThCs TpAaHCMYTAITis?

4. o mykamu inocodpu?

5. Ha mo Hamaranucs mepeTBOPUTH alXiMiKy 3BUYaiiHi MeTanu?
6. [1lo naBaB «emikcUp KHATTSI»?

7.3 unM moB'sI3aHi TpaHCMYTaLii?

8. Sk CTBOPIOIOTHCS TPAHCYPAHOBI €JIEMEHTH?

Vocabulary focus I

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

Transmutation of
elements

is the conversion of one chemical element or an 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

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 sustained
nuclear chain reaction

Proton

is a subatomic particle, with a positive electric charge of]
+1e elementary charge and mass slightly less than that of]
a neutron

Elementary particles

are particles with no measurable internal structure

Alchemy

finding a way to turn simple metals into precious

Decay

spontaneous change in the composition or internal
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:



TpancmyTanisi eJieMeHTIB — TIepeTBOPEHHS OHOTO 00'€KTa B
THTITHA.

XimMiuHMii eJIeMeHT — THII aTOMIB 3 OJHAKOBUM 3apsIOM aTOM-
HEX saep (TOOTO 0AHAKOBOIO KITBKICTIO IPOTOHIB B SIAPi aTOMA) 1
MIEBHOIO CYKYIHICTIO BIIACTHBOCTEMH.

MeTajam — Kjac XiMiYHUX €JIEMEHTIB 1 PEYOBUH 3 TAKUMHU
XIMIYHAMU Ta (DI3UIHUMH BIACTHBOCTSIMU: TBEPAi, OIMCKYHI,
HEIPO30pi, IPOBOJIATE TEIUIO 1 ENIEKTPUYHUHN CTPYM.

HyxknoH — 3aranpHa Ha3Ba MPOTOHA 1 HEWTPOHA — YACTHUHOK, 3
SIKUX CKJIAIA€THCS SIIPO aToMa.

HeiiTpon — eneMeHTapHa YaCTHHKA, K4 BXOJIUTH JI0 CKIIATY
sIpa.

SnepHuii peakTop — MPHUCTPIN, MPU3HAYSHUH T OpraHi3alii
KEepOBaHOI CaMOMiATPUMYBaHO1 JIAaHITFOTOBOI peaKIii moaiy, sKa 3a-
BXKIH CYIPOBOKYETHCS BUIIICHHAM €HEpTii.

IIpoTon — exnHa cTabiIbHA YACTUHKA 3 TIO3UTHBHAM 3apSIOM.

DyHAaMEeHTAIbHA YACTHHKA — 0E3CTPYKTYypHA eleMeHTapHa
YaCTUHKA, SIKY JI0CI He BAAJIOCS OMHMCATH SIK CKIaIHY.

Bera-po3nag — pamioakTHBHE NIEPETBOPEHHS aTOMIB OJHUX pe-
YOBUH B iHIII, SIKE CYTTPOBOKYETHCS BUIPOMiHIOBAHHSIM €JIEKTPOHIB.

XimiuHuii 3B'130K — 11¢ B3a€MOIisl MK aTOMaMH, SIKa yTPUMY€E
X y MOJIeKyJli UM TBEPIOMY 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 Wurzburg, discovered «all-pene- tratingy»
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 expressions
mean:

1. Adsorption — the concentration of a substance on the in-
terface.

2. Allotropy — the phenomenon of the existence of a chemical
element in the form of two or more simple substances, different 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
substances 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.



Transmutation of elements
Certain metals
Philosopher's stone
Alchemists

Diseases
Youthfulness
Natural radioactivity
Particles

Cyclotron

Neutrons

Nucleus

ASSIOMMOO D>

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 unstable



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 harmony
with ideas that for a long time were ... accepted, and honest and clever
people hoped to find.

6. The transmutation of certain metals into gold with a substance
called a philosopher's stone was one of the two most ambitious quests
of ...

7. The other was for the ... of life, which would cure all diseases,
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 return 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

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; ¢) 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



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, restore
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 nucleusproton

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

1. Konu ... 6omOapayeTbess HEUTPOHAMU 3 aTOMHOI KyIH abo



SIZIEPHOTO PeaKkTopa, JAesAKi HEHTPOHU OYyTh MOTJIMHATHCS, 110 TPH-
3BeJIe 10 HECTaOUILHOCTI sfpa.

1. SImpo crtae 6B CTAOUTEHUAM, TIEPETBOPIOIOYN OJIHH 3 HOTO
HEUTPOHIB B ... IUIIXOM Oera-... .

2. TpancMmyTarlist €eMEHTIB — ... OJJHOTO XIMiYHOTO €JIeMEHTa B
THTITHA.

3. Bupas mae sk icTopuyHe, Tak i cydacHe ....

Exercise 11

Find 13 equivalents from column A in column B:

A B
1) conversion a) Aapo
2) element b) xBopo6u
3) nucleus C) 30J10TO
4) process d) meTanm
5) diseases €) TIEPETBOPEHHS
6) transmutation f) posman
7) gold g) MpOTOH
8) another h) mpomec

9) significance

1) 3HAYCHHS

10) proton J) IMKI0TpOH
11) decay K) €JIEMEHT
12) metals 1) inmmmit

13) cyclotron

M) TpaHCMyTallist

9 |10 11

12

13




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 future, they said, would have nothing
to do but repeat the experiments of the past.

And then, two years later, in December 1895, Prof. Wilhelm
Konrad Roentgen announced his discovery of X-rays. He published
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 19"
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 experiments. 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 discovery she made was the fact that
pitchblende, the ore from which 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 unknown
chemical elements which was far richer in these mysterious 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 «radiumy. It
possessed many interesting properties. It liberated heat, electrified the
air in its immediate neighborhood, 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
astonishing 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?

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

1. Yomy nanpukinni XIX cropiuds (i3ukd BiIUIyJd, 010 IXHS
Micisl B HayIli miAinoma 10 KiHis?

2. Slxe BaxJMBE BIIKPHUTTS OYyJI0 OTrOJIOIIEHO HAampuKiHOi 1895
poxy?

3. SIki BIacTUBOCTI MalOTh PEHTI€HIBChKi IPOMEHi?

4. Sky 3Haxiaky 3poous I'enpi bexkepens B 1896 pomi?

5. Sk Mapis Kropi Ha3Bana nepiiuuii 3HaieHUH HEIO0 XIMIYHUN
€JIEMEHT, 1II0 BUIIPOMIHIOBAB PEHTI'€HIBChKI IPOMEHi?

6. Sk Ha3BaJlu HOBH XIMIUYHHUI €IEeMEHT, 3HalAeHUI Mapi€eto Ta



IT’epom Kiopi B 1898 pomi?
7. SIkMMH LIKaBUMU BJIACTHBOCTSIMH BOJIOAIB L€l XIMIYHHI

eJIEMEHT?

Vocabulary focus I

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
a naturally occurring solid material from which a metal or

Ore valuable mineral can be profitably extracted

i a small amount of something that remains after the main part has

Residue gone or been taken or used

Fascinating extremely interesting

TO possess have as belonging to one; own

Property an attribute, quality, or characteristic of something

Particle a minute portion of matter

Isot each of two or more forms of the same element that contain equal

Sotope numbers of protons but different numbers of neutrons in their
nuclei, and hence differ in relative atomic mass but not in
chemical properties; in particular, a radioactive form of an
element

Compound a) a thing that is composed of two or more separate elements; a
mixture;
b) a substance formed from two or more elements chemically
united in fixed proportions;
c) a word made up of two or more existing words

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

b) the combination of two or more electromagnetic wave forms;
to form a resultant wave in which the displacement is either
reinforced or cancelled

Vocabulary focus II

Translate the following words and their definitions into English:




IndpavyepBoHe BHUNPOMIHIOBAHHSI —  CJICKTPOMArHITHE
BHIIPOMIHIOBaHHA, JOBXWHA XBWJI SKOTO TPOXH Oinblma, HIK Y
YepBOHOTO KIiHI CHEKTpa BHIWUMOTO CBITNA, alleé MEHINa, HiX Yy
MIKpOXBHJIb. [H(ppauepBoHE BUMPOMIHIOBAHHS Ma€ JOBXKHHY XBHJI1
npuomm3Ho Bim 800 HM mo 1 MM 1 BHUIIPOMIHIOETHCS OCOOJIMBO
HarpiTUMH IIpeaMETaMH.

I3oTonm — KoXHa 3 1BOX abo OiibIre GopM OTHOTO i TOTO XK eje-
MEHTa, II0 MICTATh OJHAKOBY KUIBKICTH MPOTOHIB, ajie Pi3HY Killb-
KiCTh HEWTPOHIB y CBOIX sIpax i, OTKe, BiJIPI3HSAIOTHCS BiTHOCHOIO
aTOMHOI0 MacoOl0, ajie He XIMIYHUMH BIACTHBOCTSIMH; 30KpeMa
paxioakTuBHA opMa eIEeMEHTa.

PagioakTHBHiICTH — BUKU 10HI3yIOUOTO BHIIPOMiHIOBaHHS 200
YaCTHHOK, CIIPUYMHEHHUI CIIOHTAHHUM PO3IaI0M aTOMHHX SIIEP.

CnekTp — cMmyTra KOJIbOPiB (SIKi BHIHO y BECEIIIi), [0 YTBOPIO-
€THCS TIOJIIJIOM KOMITOHEHTIB CBITJIA 32 Pi3HUM CTYIIEHEM 3aJIOMIICHHS
BIJIIOBIAHO 1O JOBXWHU XBUWJII.

®DocdopecueHItis — oUH i3 ABOX BUIIB JIFOMIHECIICHIIT — CBi-
YEHHS JISSIKMX PEYOBUH MPOTATOM TPUBAIIOTO Yacy MiCIIsl IPUIMTHHEHHS
Jii Ha HUX SIKOT'OCh CBITJIA, PEHTI€HIBCHKOTO TIPOMIHHSI TOIIIO.

SIBume — Oy/p-IKHUil BUSB 3MiH, peakiliii, HepeTBOpeHb 1 T. iH.,
IO BiIOYBAIOTHCS B HABKOJIHUITHHOMY TIPUPOTHOMY CEPEIOBHILI.

YacTuHKAa — HaWIPOCTIMINN €IEMEHT Y CKJIa/li PEYOBUHH.

YabTpadiosieToBe BUNPOMiHIOBAHHSI — €JICKTPOMAarHiTHE
BUIIPOMIHIOBaHHS, TOBXKWHA XBUJIi SIKOTO KOPOTINA, HIK Y
(ioneToBOro KiHIIsl BUAMMOTO CIIEKTpa, alie JIOBIIA, HIXK Y
PEHTTeHIBCHKHUX MPOMEHIB.

AIpoH — cy0aTOMHA YaCTUHKA, 1[0 BKJIFOYAE 0apioHu Ta
ME30HH, SKi MOKYTh OpaTh y4acTb y CHIIbHIH B3aeMOJIii.

IIpoMinb — cBiTIIOBa cMyra, 10 BUXOAMTH 13 OyIb-SIKOTO JIXKe-
pelna CcBiTia 4M IpeIMeTa, SIKUi CBITUTHCS, 30upae y Gokyc abo
BiJ/I3EPKAIIIOE CBITIIO.

Exercise 1. «BigKpUTTA peHTreHiBCbKUX NPOMEHIB>» —
«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  lthe pranch of science that deals with the identification of the
substances of which matter is composed; the investigation of their|
properties and the ways in which they interact, combine, and
change; and the use of these processes to form new substances
the negatively charged electrode by which electrons enter an
Cathode 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 pressure than usual
Substance a particular kind of matter with uniform properties
Refraction \he fact or phenomenon of light, radio waves, etc., being deflected
in passing obliquely through the interface between one medium and
another or through a medium of varying density
Task B. Use the words given above in your own sentences.
Task C. Translate the sentences into English:

1. 8 nucromaga 1895 poky HiMmenbskuil npodecop Pisuxu Binb-
reJibM PEHTTeH BiIKPHB MPOMEHI HEBIJOMOTO MOXOKEHHs, AKi Ha-
3BaB X-TIPOMEHSIMHU.

2. 1888 poxy X-npomeHi BUABUB 1 HiMelbkHi ¢izuk Dinin GoH
JIeHap[, SIKHA BUBYAaB MOMJIMBICTh MPOHUKHEHHS MPOMEHIB, IO BH-
HUKAIOTh Y KaTOJHHUX TPYOKax, 3a iXHi MeXi B MOBITpi Ta IXHIO 34aT-
HICTh MIPOHHUKATH KPi3b Pi3HI MaTepiai.

3. BumerensMm PeHrred 3a3Buuyail BBaXKacTbCd BHHAXITHUKOM
X-IpoMeHiB, 60 cTaB MEPIIMM CUCTEMATUYHO iX BUBYATH.

4. JlocuTh MBHIKO PEHTTEHIBCHKI MPOMEHI ITOYad 3aCTOCOBY-
BaTH B MEIUIIMHI.



5. 3a cBoe Bigkpurtsa 1901 poxy Bimsrensm PeHtren orpumas
repiry HoOeiBChKY mpeMmito 3 (Di3uKH, 32 KOO BiJIMOBHBCS IXaTH 10
IIBeirii, moCIaBIIMCH HA 3aHHATICTD.

Exercise 2. «Radioactivity» — «PagioakKTUBHICTb>»

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 positive
electrical ....

6. Beta rays are more ... and are composed of atomic particles
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 extent 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 number of original researches
in connection with light, including an analysis of the spectrum of
aurora borealis.

Wilhelm Conrad von Roentgen, or Réntgen (1845—1923)
discovered and gave his name to the electromagnetic Rays of very
short wavelength which can penetrate flesh and other matter, 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 forensic 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 disintegration, 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. 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. «Mapia Kwpi» — «Marie Curie»;
«BigKpUTTA pEeHTreHiBCbKUX npoMeHiB» — «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. lporo poxy Mapis 3yctpina Il'epa Kropi, Bxe Bimomoro ¢i-
3MKa 1 XiMiKa, KOTPH B TOH Yac 3aiiMaBCsl BUBUCHHSM SIBHIIL... .

2. CaM TepMiH «paJiOaKTHBHICTHY, IO OMHCYE SBUILE ... IPU
pO3IMaji aTOMiB, CTaB 3aTATLHOIIPUHHATIM caMe 3aBIsIKH Mapii Kropi.

3. Migmykyroun TeMy ais TOKTopchKkoi aucepranii, Mapis Kropi
3aiHsIACs BUBUCHHSIM YpaHy, BJIACTHBOCTI KOTPOTO JATH MOMIIH-
BicTh bekkepento Binkputu B 1896 pori ... .

4. 3a JOTIOMOT OF0 CIIETiaTbHO CKOHCTPYHOBaHOL
eeKTPOPO3PATHOI TPYOKHM pEHTTeH BHUSBWB, IO HEBiIOME
BHIIPOMIHIOBaHHA  3aCBidye (doToTUTACTUHU ~ 3aBISAKH
HABKOIUIITHLOTO TTOBITPSI.

5. JlocHTh MIBUAKO ... TOYAIH 3aCTOCOBYBATH B MEHIIHHI.

6. 1877 poky ykpaincekuil ¢isuk I[Ban Ilymio#t, mpodecop
IIpa3pKkoro TEXHIYHOTO YHIBEPCUTETY, EKCIHCPUMEHTYIOUH 3
TpyOKaMu HH3BKOTO THCKY BJIACHOI KOHCTPYKIIi, TaKOX BHUSIBUB
aHayoTiyHe sBUINe W Ha mMovatky 1896 poky 3poOWB AOMOBIAb Yy
[Ipa3pkoMy TOJTITEXHIKYMI.

7. Ilpu upomy BiH 3acTOCyBaB ... TpyOKy npodecopa 1. Ilyimros,
sIKa, SIK BUSBUIIOCS, OyJla €TMHOIO 3 BIJOMHUX Ha TOW yac, 10 JaBaia
IHTEHCUBHE PEHTreHIBCbKE TIPOMiHHSI.

8. BiH momiTuB, 110 HEBiZOMI MPOMEHI BUHUKAKOTH Y MICI 3i-
TKHEHHsI KaTOJHUX TPOMEHIB i3 TIEPENOHOI0 BCEpEIrHI TPYOKH H
3/IaTHI IPOHHUKATH Yepe3 ... MaTepiajy, He BiJIOMBAIOYKCH 1 HE 3a7I0M-
JIIOIOYHCE.

Exercise 5. «The Discovery of Electron>»

Task A. Translate and learn the following words:

Karton HETATHBHO 3apsLKCHUN IEKTPO; MPOTIWIEKHUN HOMY — aHOJ
KBanT eJIeMEeHTapHa JUCKPETHA HEeMOA1bHA YacTKA IIeBHOT (pi3HIHOT
BEJIUUUHU
cTabinbHA CyOaTOMHA YaCTHHKA, IO BUHUKAE y BCIX aTOMHHUX S/paXx,
[Iporon 3 IO3UTHBHUM EJIEKTPHYHMM 3apSI0M, PIBHUM 32 BEJTMYMHOIO
EJIEKTPOHY
. cy0aTOMHa YaCTHHKA MPUOJIM3HO TaKO1 K MacH, SK MPOTOH, ane 0e3
HeHTpon | /iexrpuumoro sapsy; IpHCYTHS y BCiX aTOMHHX Apax, KpiM

3BUYAHOI'O BOJIHIO




EjlexTpon cTabisIbHA, HETATHBHO 3aps/DKEHA eJICMEHTapHa YaCTHHKA, 10
BXOJIUTH JIO CKJIAJy BCIX aTOMIB

AToMm HaiipiOHIIlIa YaCTHHKA XIMIYHOTO EJIEMEHTA, 110 CKIIATAEThCS 3
sipa i eJIeKTPOHIB

MIKPOCBIT |y reropis, ska BKuBacTECS B (isHILi /11 TO3HAYEHHA TPOLIECIB,

SIBHII TA CTaHiB, 5Ki BiI0YBAaIOTHCS HA PIBHI aTOMIB Ta MOJICKYJI

Task B. Translate the following sentences into English:

1. Jlocmigu ToMCcOHA Jaaud MOKIIMBICTh BCTAHOBHMTH, IO KaTOIHI
MPOMEHI BIAXWIAIOTBCS B MArHiTHOMY TION 32 BiACYTHOCTI
€JIEKTPUIHOTO, BIIXIIISIOTHECS B €IEKTPHYHOMY TIONI 3a BiICYTHOCTI
MAarHiTHOTO.

2. Ilpu ogHOUACHIH Iii €JEKTPUYHOTO i MAarHiTHOTO MOJIB 30a-
JIAHCOBAHOI IHTEHCUBHOCTI, OPIEHTOBAaHUX B HANpsIMKaX, IO BUKIIH-
KalOTh OKpEMi BiIXUJICHHS B IPOTHJICIKHI CTOPOHH, KaTOAHI MTPOMEHi1
MOIIHUPIOIOTHCS MPSAMOJIHINHO, TOOTO JIisi IBOX IOJIIB B3aEMHO BpiB-
HOBaXXYEThHCS.

3. Topaneiie mOCTKEHHS! €JIEKTPOHA JO3BOJIMIO BCTAHOBUTH
HOT0 POJib y MOOY/I0BI XIMIYHHUX 3B'A3KIB Mi’K aTOMaMHM, BUSIBUTH HOTO
oOepTaHHs HaBKOJIO BJIACHOI OCi 1 JyaliCTUYHY TOBEIIHKY — SK
YaCTUHKH 200 XBUIIL.

4. lle 3akano 0OCHOBU MPHUHIIUIIOBO HOBUX PO3JIiIiB TEOPETHYHOT
(i3MKM — KBaHTOBOI MEXaHIKH 1 KBAHTOBOI TeOpii MOJIs, ISl OMHCY
SIBHII, SIKi BiZIOyBalOTHCS HA PiBHI MIKPOCBITY, ajle HACTIJKH SIKHUX
MPOSIBIISIIOTHCS HA PiBHI MaKpPOCBITY.

5. IpoBiBmM psii BUMiproBaHb, TOMCOH 3MIiTI' BU3HAYUTH IIIBU]I-
KIiCTh PYXy KaTOJIHHUX MPOMEHIB, sIKa BUSBUIIACS 3HAYHO MEHIIOIO 32
HIBUJIKICTH CBITJIA. 3 [LOTO OyB 3p0O0JIeHHI BUCHOBOK, 1[0 32 CBOEIO
MPUPOAOI0 BOHU € TIOTOKOM CyOaTOMHHMX YacTHHOK, Ha3BaHHUX
«KOPITyCKYJIAMU».

6. 3romom ToMcOH TmoOKa3aB, IO HETraTHBHO 3apsDKEHi
YaCTUHKH, BUPOOJICHI PaJiOaKTUBHUMH, HAPITUMU Ta OCBITJICHUMH
MaTepiajlaMM, MalOTh OJHAKOBY mpupony. y 1904 poui BiH
3allpONIOHYBAaB MOJENb aroMa, M0 «CKIAJA€TbCs 3 JIEKUIBKOX
HETaTHUBHO 3apsKCHUX KOPIYCKYJ, BMilIeHUX y cdepy, M0 Mae
OJHOPITHO PO3MOIINEHUN MO3UTUBHUI ENEKTPUYHUI 3apsamy», sKa
JI03BOJIMJIA TIOSICHUTH PsA GyHAAMEHTAIbHUX (DI3UYHUX SBUILI.

7. TlpoTe pe3ynbTaTy YUCIEHHUX EKCIICPUMEHTIB, IPOBEACHUX Y




HACTYITHI pOKH, MO/IeTIh aToMa ToMcoHa mosicHUTH He 3Mora. y 1911
poui ilf Ha 3MiHy HpuiilIa «IJaHETapHA MOAETb), 3alPOIIOHOBAaHA
roro yuneM HoBo3enaHaeM Epraecrom 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) Ukrainian; ¢) 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

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 theory 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 / conclusion /
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 /.

5. [ permission / Marie Curie / his / to go / asked / the ex-
periments / with /.

6. /with/them/of /aton/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) Particl a) each of the lines in which light (and heat) may seem to
) Particle stream from the sun or any luminous body, or pass through
a small opening
) R b) preventing light from travelling through, and therefore not
) Ray transparent or translucent




3) Residue

c) 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 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 interface
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

) the positively charged electrode by which the electrons leave
a device

7) Airfast g) a minute portion of matter
h) the combination of two or more electromagnetic waveforms
8) Opaque to form a resultant wave in which the displacement is either|

reinfarced ar 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. Byno 3po6GsieHo HOBe BigKpuTTA! PeHTreH BUSBUB SKHHCH Ta-
€MHUYMH MPOMiHb, IO MPOHUKAE KPi3b HENPO30pi MpPEAMETH TaK
camo JIETKO, SIK COHSYHE CBITIIO IPOHUKAE KPi3b BIKOHHE CKJIO.

2. bexkepemo, Mapii i [T'epy Oy:no sicHO, 1110 1€ MOXKE O3HAYATH
TUTBKY OJIHE. YPaHITIT MaB MICTUTH SIKiCh HEBiZIOMi XiMi4Hi €JIEMEHTH,
sKi Oymu O1nbII OaraTUMH Ha Li TA€EMHI IPOMEHI, HIX ypaH.

3. Tpu BenuKi BIIKPHUTTS 32 YOTUPU POKH, KOXKHE 3 SKHX ILIE
OlnpIl AMBHE, HDX IHIIE: PEHTreHiBChbKi mpomeHi B 1895 poi,
«bekkepeneBcrki mpomeHi» B 1896 poui 1 paziii B 1898 poui. Lle Oynu
XBIJIIOIOYi POKH B rairy3i Qi3ukH.

4. A moTiM, 1Ba POKH MOTOMY, B IpyaHi 1895 poky, npodecop
Binmerensm KoHpan PeHTreH orojocuB mpo CBOE BIIKPUTTS PEHTTE-




HIBCBKHX TpoMeHiB. BiH omy0iikyBaB goTorpadii KicTok CBO€i pyKkH,
a TaKOXK KITFO4iB 1 MOHET, choTrorpadoBaHUX depe3 IIKipsSHUN rama-
HEllb, B IKOMY BOHH TIepeOyBaIH.

5. Mapis Kropi Ha3Bajga HOro IOJIOHIEM HAa YeCTh CBOEI PigHOI
[ompmi. Ane momoHil He OyB JOCTaTHbO OaraTWM Ha IIi MPOMEH,
00 OyTH KiHIIEM ii JOCIIIKCHB.



Unit 12
WATER

Water is a chemical compound of oxygen and hydrogen, the latter
gas forming two-thirds of its volume. It is the most abundant of all
chemical compounds, five seventh of the earth's surface being 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 second 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 pressure, water is one of the
most incompressible substances known, the properties of a compound
being unlike the properties of the elements of which it is made. By
means of hydraulic accumulators 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 water 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.

The almost endless applications of water are such that without 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 indispensable 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 carried off in solution. When heated,
water changes into an invisible gas; freezing it we get a solid block of
crystals. When evaporated 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
evaporation. In its various changes it is indestructible disappearing



only to appear again in another form. It goes round and round, the total
amount of water on the earth never changing.

Discuss the following

arwONOE

What is water?

What properties does water have?

Why do we need water?

In what industry is water used?

What does the water form when evaporated?

Understanding the main points

Translate into English the following questions and answer them:

©CoNo~WNE

Uwu € Bos1a a0COIFOTHO YMCTOIO B IPUPOI?

Sxa moBepxHs 3emIIi TOKpUTa BOAOK0?

SKi BIaCTUBOCTI BOJHIO?

SIKi BIaCTUBOCTI KUCHIO?

Komy Boia HeoOXiHa j1j1st iCHYBaHHS?

YoMy BOJy IOPiBHIOIOTH 3 TMOBITPSIM?

Ha 1110 mepeTBOprOETHCS BO/IA, KOJIM HArPIBAETHCSA?
Uwu cTUCKaEeThCs BOAA y TIIMOMHAX OKEeaHy?

Yu 3MIHIOETHCS KUIBKICTh BOIYW HA 3eMiti?

Vocabulary focus I

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

a transparent and nearly colorless chemical substance that is the

Water 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
. connected with chemistry, produced by processes that involve
Chemical 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

Mi | a natural substance such as coal, salt, oil, especially one that is dug
Inera out of the ground for people to use

Vocabulary focus I1

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

PagioakTuBHicTHL — pO3MIaj, PO3KIaJaHHS aTOMHHX SIEp Jes-
KHX XIMIYHHX €JI€MEHTIB, II0 CYMPOBO/DKYETHCS aKTUBHHM BHIIPO-
MIHIOBaHHSIM.

Jlin — Boza B TBEpIOMY arperaTHOMY CTaHi.

IMapa — ra3, MO YTBOPIOETHCS 3 PIAMHU IpH i HarpiBaHHI, BU-
MapOBYBaHHI.

ATMoc¢epa — MoBiTpsiHA 000JIOHKA, IO OTOUYE TUIAHETY 3EMIIA.

CoutoHicTH — BMICT COJICH y BOJII.

IoHH — eNeKTPUYHO 3apsKCHI YaCTUHKH, SIKi YTBOPIOIOTHCS 3
aToma (MOJIEKYJIH) B pe3yibTaTi BTpatu abo MpHETHAHHS OJTHOTO ab0
KIJIBKOX €JICKTPOHIB.

Kartionn — no3uTHBHO 3apsi/KeHi i0HH.

AHIOHM — HETaTHBHO 3apA/KEeHI 10HH.

IMapuukoBuii edexT — MiAHOM TeMIepaTypy Ha IOBEPXHI IJia-
HETH B pe3yJbTaTi TEIUIOBOI eHeprii, sika 3'ABIs€ThCS B aTMocdepi
Yyepe3 HarpiBaHHA r'a3iB.

Bonunesnii moka3Huk (pH) — mipa akTUBHOCTI i0HIB BOJHIO B
PO3UMHI, KUTBKICHO BUpaXKa€ HOT0 KHUCIOTHICTb.

KopceTkicTs BOAM — CyKYNHICTh XiMIUHHX 1 (i3UYHHUX BIACTH-
BOCTEH BOAM, MOB'A3aHUX 3 YTPUMAaHHSAM B Hill PO3YMHEHHUX COJIeiH
JYKHO3EeMENbHIX METalliB.




Exercise 1. «Cloning. Duplicating Human Beings»

Task A. Study the words. Translate into Ukrainian:

People

living being with thinking, speech, ability to create 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 organism
Cloning the appearance naturally or the acquisition of several

genetically identical organisms by asexual reproduction
Nucleus limited part of most cells

Reproduction

properties reproduce their own kind

the internal organs of the woman and the viviparous

Uterus animals in which the embryo develops
Replica accurate reproduction, repetition of something

e the process of fusion of haploid germ cells or gametes
Fertilization

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 new words from the

text:

pressure
substance

stream
crystals

hydrogen oxygen water
solution poison gas
minerals solvent chemical




The food smelled so delicious that it made my mouth ... .
Plants and animals cannot live and fire cannot burn without ... .
.. and oxygen form water.
Sulphuric acid is a dangerous ... .
Does your central heating run on ... or electricity?
Apply ... to the cut and it will stop bleeding.
The label on the bottle said, «...»! Not to be taken internally.
The cloth is coated in a new waterproof ... .
. The mixture of propane and butane and the organic ... should
be incinerated.
10. The ... of Ba(OH), is needed for the precipitation of sulfate
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.

CoNogkrwWNE

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 Fahrenheit scale on the
Celsius thermometer is a simplification of the earlier Fahrenheit scale,
showing the freezing-point of water 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
astronomer 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; ¢) enjoyment; d) applying



2. Being a ... of most substances it is indispensable in chemistry
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) ininvisible; 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

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. Boma — 1€ ... KHUCHIO 1 BOJHIO, OCTaHHIN ra3 CKiIagae 2/3 Horo
o0csry.

2. lle HaiinommpeHima 3 ycix XiMiYHHX CHONYyK, /7 ... IOKPHTI
BOJI0IO.

3. Sk Bimomo, BOAA ..., HaBIIaKW, BOHA 3a3BUYail BUKOPHUCTOBY-



€THCS TS TACIHHS TIOKEXKI.

4. BopeHb — ..., KHCEHb TPOXH BAXIHH 32 IMTOBITPSL.

5. Bopa, moaiOHO MOBITpIO, HiKONM He OyBa€ ... B IPUPOI, aje
MICTHTD Pi3Hi . B PO3YHHI.

6. Boma HeoOXimHa sl iCHYBaHHS JIOJWHU, TBAPWUH, POCIIHH,
JUUIS KOKHOI JKMBOI 1CTOTH, 1[0 MICTUTD . BOJIM.

7. llpm HarpiBaHHI BOJa MEPEXOIUTh B Oe30apBHUIL Ta3, MIPH 3a-
Mep3aHH1, MU OTPUMYEMO TBEPIUH ....

8. Byayumu ...
Exercise 6

Find 10 equivalents from column A in column B:

A B
1) most abundant a) 3[Ma€THCSI Ty TIOBUM
2) earth surface b) B3siTi OKpEeMO
3) seems remarkable C) HAHTIOIHPEHI U
4) act in the opposite way d) migmaBaTHCs BEIUYE3HOMY TUCKY
5) taken separately €) IPYHT MOTJIMHAE BOAY
6) incompressible substances ) moBepxHIO 3emiti

7) subjected to a tremendous pressure |g) inblua CTIHKICTb 10 CTUCKY

8) endless application of water h nisiTv IPOTHIIEKHUM YHHOM
9) great resistance to compression i) HECTHCIIMBA PEIOBHHA
10) the soil absorbing the water j) HECKiHUCHHE BUKOPUCTAHHS BOIM
1 2 3 4 5 6 7 8 9 10
Exercise 7

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




1. Bona sBisie co6otro Tpo3opy 1 Maibxe 0e30apBHY XiMiuHY pe-
YOBHHY, SIKa € OCHOBHAM KOMIIOHEHTOM ITOTOKIB 3€MJIi, 03€p 1 OKe-
aHiB, a TAKOX PiAMH OLTBINOCTI KUBHUX OpraHi3MiB. 11 XiMiuHa (op-
myna — H,0O, a ne o3Hadae, mo ii MoJjeKylia MICTUTh OJUH aTOM
KHCHIO 1 IBa aTOMH BOJIHIO, SIKI ITOB'13aH1 KOBaJIEHTHUMH 3B'SI3KaMHU.

2. CTporo Kaxxy4u, BoJa HAJICKUTH JIO PiJIKOTO CTaHY PEYOBHHH,
SIKUM TIepeBayKa€ IMPH CTaHIAPTHIA TeMIeparypi 1 THCKY HaBKO-
JHUIIHBOTO CEPElIOBHIIA; ajJe BOHA YAaCTO HAJIEKHUTh TaKOX A0 HOro
TBEpAOTo cTaHy (JIp07y) abo Horo razomoaioHOTo cTaHy (mapa abo
BOJsIHA TIapa). BoHa TakoX 3yCTpidaeThCs B MPUPOJI K CHIT, JTBO-
JOBHKH 1 aiicOepru, Xmapu, TyMaH, poca, BOJOHOCHI TOPHU30HTH 1
aTMoc(hepHa BOJIOTICTb.

3. Bona nokpuBae 71% mosepxni 3emii. Lle KUTTEBO BakIUBO
1uis1 Beix Bimomux ¢opm xutta. Ha 3emui 96,5 % Boau 3eMHOT KOpU
3HAXOJUTHCS B MOpPsX 1 OkeaHax, 1,7% B mim3emHuxX Bojax, 1,7% B
THOOBUKAX 1 KPIKAaHUX Mmanmkax AHTapkTuad 1 ['perHmanmii,
HEBEeJMKa YacTKa B IHMMX BeIWKUX Bogoiimax, 0,001 % B mosiTpi:
napa, XMapu (yTBOpEHi JibOJIOM i plI[KOIO BOJIOI0, 3Ba)KCHOKO B
noBiTpi) i onagu. Tineku 2,5 % 1iei Boau npicHa, a 98,8 % 1iel Boau
—B KpI/I31 (xpiM BONY B XMapax) 1 rpyHTOBUX Bojax. Meniue 0,3 %
BCi€l leCHOl BOJIM 3HAXOJMUTHCS B piUKax, 03epax i B aTMOC(bepl auie
HeBellMKa KinbkicTe TipicHOi Bomu 3emuti (0,003 %) mictuthes B
OlooriyHMX TiNax i1 mpoxykrax. B rimOuHi 3emiti BusBiIeHa Oiiblna
KUIBKICTH BOJU.

4. Bona Ha 3emiti Oe3nepepBHO MEPEMIlIa€Thesl BOAHUM ITHKIOM
BUTIAPOBYBaHHS 1 TpaHCHipalii, KOHAEHcallii, onaaiB 1 CTOKy, 3a-
3BHYAl Jiocsirae Mops.. BumapoByBaHHS 1 TpaHcHipallisi CIPHSIOTH
BUIIAJ[aHHIO OTAJIiB Ha CYIII.

5. Besneuna nuTHa BoJAa BaXKIIMBA JIIS JIOJIEH Ta 1HINX (Qopm
JKUTTS, HABITh SAKIIO BOHA HE MICTUTh Kajopiii ab0 OpraHiyHHUX I0-
KHBHUX PEUOBHH. B OCTaHHI AECATHIITTS JOCTYH JI0 O€3MEeYHOT MTUT-
HOT BOJIM TIOKPAIIMBCS MaiKe y BCiX YaCTHHAX CBITY, ajie IPUOIU3HO
OJIMH MIJIbSIP]I JIFOACH, SIK 1 paHille, He Ma€ IOCTYIy 10 Oe3meuHol
BOJIH.

6. Boxa Bimirpae BakiuBYy poib Yy CBiTOBiM exonomiui. [Ipu-
6mu3HO 70% mpicHOT BOAM, BUKOPUCTOBYBAHOI JIIOJbMU, HAJAXOJIUTH B
CLIBCBKE TOCITOIAPCTBO. PUOOIIOBIIS B COJISTHUX 1 MTPICHUX BOAOHMAX €
OCHOBHHUM JDKEpeoM ki ans 0araTbox JOAEH y pi3HHX KyTOYKax
cBiTY. Benmka yacTuHa TOpPriBii ToBapaMH Ha JaJieki BiAcTaHi (Ha-
npukian, HapTa 1 TpUPOAHUMA Ta3) 1 MPOAYKLIii, 0 BUIYCKAETHCS,



TPAHCIIOPTYETHCS YOBHAMH 10 MOPSIX, piUKax, 03epax Ta KaHaJlax.

Unit 13



WATER IS LIFE

Water is a physical need of the human body. We can live without
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 water. 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 liters
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 liters 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. Water 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 drinking a glass of water half an
hour before meals. It's good for digestion, and helps to lose weight,
because after a glass of water 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 «deady. 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 today 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. Axwuit Heponik € y QinbTpOBaHOI BOIH?
2. YoMy KOpHCHO BXKUBATH BOAY?

3. Jlo 9oro mpu3BOANTH HECTaya BOTHU?
4. o monomMarae MpOKWHYTHCS 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.

Filtration — is the process of passing a solution or suspension
through a porous partition (membrane) by the difference in hydrostatic
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 levels of
the nervous system. Under the mechanism of development, they are
divided into epileptic (caused by pathological synchronous 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 muscle
walls, in the middle part of the gastrointestinal tract. Mammals 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 product
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 I1

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

Bara — cuna BIuIMBY Tijia Ha OII0OpY, 110 MEPELIKO/KAE A iHHIO,
1110 BUHUKAE B MOJI1 CUJIN TSHKIHHS.

BaritHicTs — 116 TIpUPOIHUI TIPOIIEC, IO MOYUHAETHCA 13 3a-
IUTITHEHHS STMLEKITITHHA Ta 3aKiHYYEThCS HApPOKEHHSIM JUTHUHU.
TpHBAE BariTHICTH B cepenaboMy 280 nmHiB, T00TO 40 TIKHIB (200 9
MicCSIIiB). BHOKpEeMITIOIOTh TpH MepioJ — TPUMECTPH BAaTiTHOCTI, 10
13 TIKHIB KOXKEH.

Mlnak — MeTanypriiiauii po3mas (ITicyist TBEPAIHHS — KaMeHe-
abo ckionojibHa pevyoBMHA), IO 3a3BUYall TOKPUBAE TOBEPXHIO
PIKOTO MeTaly MpH METATypriiHUX Mpoliecax — IUIABIl CHPOBUHH,
00poOIli  PO3IUTABNICHUK TNPOMIXKHHUX TPOJYKTIB 1 padiHyBaHHI
METaliB.

CkeJieTHi M's131, cMyracTi M'sI3d, onepeyHO-CMYracTi M'a3u
— TKaHHHA, 10 CKOPOUYETHCS, CKIIQIAETHCS, HA BIIMIHY BiJl TIIaJIKUX
M's31B, 3 CHMIUIACTIB — OararosiiepHUX M'S30BHX BOJIOKOH, SIKI
BKPUTI TOHKOIO 000JIOHKOI — CapKOJIEMOIO.

Binikn — cxiiajHi BUCOKOMOIIEKYISIPHI MPUPOJIHI OpraHiuHi pe-
YOBUHH, L0 CKJIAJAIOTHCS 3 aMiHOKHCIIOT, CIIOMYYEHUX MENTUIHUMHI
3B'a3KaMu. [lOCITiZIOBHICTh aMiHOKHCIOT Y KOHKPETHOMY O1JIKYy BH-
3HAYa€ThCA BIAMOBIAHUM T€HOM i 3ai(poBaHa TeHETHYHUM KOJIOM.



Tepmoperyasiniss — cykynHicTh (i3i0JOTIYHHX TMPOILECIB, IO
MIATPUMYIOTh TEMIIEpaTypy TiJla OpraHi3My BiIIMIHHOIO BiJl TeMIIe-
paTypy HaBKOJIUIIHEOTO CEPEIOBUIIA.

XBopo0a — 11e TpoIiec, 110 BHHUKAE B Pe3yibTarTi Aii Ha opra-
Hi3M IIKIAIUBOTO (HAI3BHYAMHOTO) IMOApPA3HUKA 30BHIITHHOIO a00
BHYTPIITHBOTO CEPEIIOBHIIA, IO XapaKTEPU3YEThCS MOHUKCHHSIM
MIPHCTOCOBHOCTI KMBOT'O OPTaHI3My [0 30BHINTHBOTO CEpPEOBHIIA
TIPH OJTHOYACHIM MOO1TI3aIlii HOTr0 3aXMCHUX CHIL.

Cna3m, cyioma, Kop4i — JOBUTEHE CKOPOUYEHHS M'si3a 2060 rpymu
M's31B, 3a3BHYAll CYIMPOBOIKYETHCS PI3KUM OOJEM. PO3PI3HAIOTH
CHa3MU MOMEPEYHO-CMYTaCTUX (CKCJ‘IGTHI/IX) M'sI31B (HaHpI/IKJ'Ia,I[, npu
JEeSIKMX Tapaliiyax) Ta TIaJKuX M'A3iB — CYIWHHOI CTiHKU (HarpH-
KJIaJ, TIPA CTEHOKAapPIii).

Exercise 1. «Do You Know That?..»
Translate into English the following:

1. Macapy Emoro (1943—2014) — smoHCBKHIA TOCITIHHUK, Bi-
JIOMHUIi EKCIICPUMCHTAMH, CHIPSMOBAHMMH HA JI0KA3 TOTO, IO BOJA
HIONTO  Mae  3[aTHICTD  «CHpUHMaTH 1Hq)opMau1Io» BiJ
HaBKOJIMIITHHOTO CEPEIOBUIIA.

2. ’Kax Bensenict (1935—2004) — BuCyHYB rinoresy, mo y
BOAM € «mam'saTh». BoHa HIOM «3amaM'sToBye» iHQOpMAIO TIPO
pevoBHHY, sika Oyna B Hill pO34HHEHA.

3. Auryan Jlopau JlaBya3be (1743—1794) — 1ieii BueHu yBiB
(bopMyITy BoiM, 30KpeMa BHHAMIIIOB TiIPOTeH Ta KUCEHb.

4. Boma — Halinpocrima i 3BU4aifHa pe4OBHHA Ha TUIaHeTi. AJe B
TOM ke yac Boja TaiTb B co0i Oe3niu 3arafok. ii 1oci MpoJoBKYIOTh
JOCHIDKYBaTH BYEHI, 3HAXOJSMYM BCE OUIbLIC IIKAaBUX OaHHUX IPO
BOJY.

5. Boga — ocHoBa xUTTs. BCi )KMBi TBapHHU 1 POCIMHHI 1CTOTH
CKJIAJIAIOThCA 3 BOAU: TBapuHU — Ha 75 %, pubu — Ha 75 %, Memy3u
— Ha 99 %, xapromis — Ha 76 %, 16myKa — Ha 85 %, moMimopu —
Ha 90 %, oripku — Ha 95 %, kaByHU — Ha 96 %.

Exercise 2

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

The organism — is a living body possessing a set of properties



that distinguish it from inanimate matter, including metabolism,
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 functioning
of ecosystems of different hierarchical levels, the environment 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, various
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-operative
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 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 obtained on the
basis of statistical processing of meteorological observations 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. Onna 3 nepiux cupoO BUSBUTH (Pi310JI0TIYHI 3aKOHH HAJICKHUTh
l'inmokpaty, KWl BYMB, IO 3aXBOPIOBAHHS BUHUKAIOTH BHACIIIOK
MPUPOAHUX MPUYMH, BIAKUIAIOUN iCHYIOU1 3a0000HM TIPO BTPYYaHHS
Ooris.

2.V 30ipauky ['inmokpaTa HemMae K0IHO 3ralIkyi PO MiCTHYHHUN



XapakTep MOXOHKSHHS XBOPOO.

3. diziojoris JMIOAMHU 1 TBAPHH BHBYAE TAKOXK 3aKOHOMIPHOCTI
B3a€MOIIi TBAPWHHUX OPTaHI3MIB 3 HABKOJIHMIITHIM CEPEIOBUIIEM.

4. Ilepmri ysBIEHHS TPO 3aKOHOMIPHOCTI KHTTEMISUTHHOCTI TBa-
PUHHHEX OpraHi3MiB OynH TOB'A3aHi 31 CHOCTEPEKEHHSIMHU IiKapiB,
MPaKTUKA SKUX BUMaraja He TUTBKH 3HAHHS aHATOMIl JIFOMUHM, a U
PO3YMiHHSI OCHOBHUX IIPHUHITUTIB (PYHKIIIOHYBaHHS OPTaHi3My.

5. Buenns ['inmokpata momsraio B TOMy, 110 3aXBOPIOBaHHS € He
MTOKapaHHAM OOTiB, a HACIIIKOM NMPHUPOTHUX (PaKTOPiB, OPYIIEHHS
XapuyBaHHs, 3BHYOK 1 XapaKTEPy JKUTTS JIIOVHU.

Exercise 3

Find 8 equivalents from column A in column B:

A B
1) Living organisms a) Cynomu
2) The stomach b) Tpasnenns
3) Filtration ¢) bionoris
4) Tissue d) XKugi opranizmu
5) Seizures ¢) TkanuHa
6) Digestion f) IlnyHoK
7) Quality g) QinsTparis
8) Biology h) Sxicts
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
/2.5/1is/about/ person/ liters/ intake / the / An/adult/in/ daily / and
/ drinks /.




2. [ cramps / of / — from / can / cause / Lack / diseases / and /
headache / to / water / spasms / muscle / various /.

3. /to/well/should/lead / you / right / drink / because / 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
/.

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
Al

1. A 3a cryneneM $yHKIIOHANBHIX TOpYIIeHD, TOOTO 3a Xapak-
TEPOM 1 BEIMYMHOIO BIAXMICHHS BiJl HOPMH HAWBAXKIIMBILINX (1)1310—
JorigHuUX (YHKII — NparHe yCyHyTH Ii BiAXUICHHS | IOBEPHYTH ..
0 HOPMH 3 YPaXyBAaHHAM IHJMBIAyalbHHX, CTHIYHHX, CTATCBHX,
BIKOBHX OCOOJIMBOCTEH OpraHi3My, a TaKOX €KOJIOTIYHHX 1 COIlialb-
HUX YMOB CEPE/IOBHIIA TPOKUBAHHS.

2. o y I'inmokpara B 6araTh0X BUMNAAKaX IPYHTYBAIIOCS HA He-
BIDHHX MEPeIyMOBaX, NMOMUIKOBHX aHATOMIYHHX 1 (i3i00riqHIX
JaHUX, ... TIPO YKUTTEBI COKH.

3. Y 30ipHuky ['innokpara HeMae KOIHOT 3rajiky PO MICTHUHUI
XapakTep MOXOHKEHHS XBOPOO.

4. TUM caMUM ... € TEOPETHYHOI OCHOBOIO MEJHIINHH, BETCPH-
Hapii Ta MCUXOJIOTIi.

5. OnHa 3 nepimx cupod BUSBUTH (i310JI0TTYHI 3aKOHN HAJICIKUTh
lnmokpaty, SKWi BYMB, 110 3aXBOPIOBAHHS BUHUKAIOTH BHACIIIOK
MPUPOAHUX TPUYHUH, BIIKUIAIOYH iCHYI0U1 320000HU NP0 BTPYUIAHHS



Exercise 6

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

1. ... is a physical need of the human body.
a) water; b) earth; c) hydrogen; d) mud

2.1t is contained in all tissues, and it is essential for metabolic
processes, temperature regulation, nutrients transportation via the
circulatory ... and waste removal.
a) discord; b) system; c) server; d) computer

3. However, try to drink at least ... liters of pure drinking water
apart from your meals.
a)1; b)3;c)1.5;d)15

4. Onthe contrary, people leading sedentary lifestyle and eating a
lot of . and vegetables can reduce water intake.
a) ice; b) water; ¢) 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:



JIIOTHHA SIKICTh 3picT
3aXBOPIOBAHHS TICHXOJIOT1sI

Task B. Insert the words from Task A and translate the sentences
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 punishment of
the gods, but a consequence of natural factors.

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, veterinary
medicine and ....

5. Also at various stages of ... and development, the origin and
development of physiological processes in the course of evolutionary
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 c) 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 1) 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

0) epithelium that covers the human body

16) Spasm

p) an attack of organs reduction

4|15 |6 |7]18|9|10]12 1213|1415

16

Exercise 9. «The Chemical Crossword>»

Find twelve words by answering the questions:
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74™ element in the periodic system ... .

Element 9 of the series, 7 groups.

Isotope of hydrogen with atomic mass 3.

What is the name of the solid phase of water.
Isotope of hydrogen with atomic mass 2.

The most modern way of water purification is ... .
2HCI + Na,?0, H,?0,+ 2NaCl; ? —is ....
The lightest metal is ... .

The name of the scientist who discovered phagocytosis ....

An element whose molar mass is equal to 55.847 is ... .
Periodic table of chemical ... of Mendeleyev.




Exercise 10

Check on your knowledge of the text « Water is Life» by translating
the following sentences:

1. Boma — mnpupomna morpeba IOACHKOTO OpranizaMy. Mmu
MOXeMOo TpoxuTH 0e3 ki mo 30—40 nHiB, ame 0e3 BoAM MU HE
BIDKUBEMO HaBiTh 3—4 nani. | 116 HE OUBHO: OpraisM J0pOCIOl
moauHu Ha 60— 70 BiJCOTKIB CKIaNA€EThCs 3 BOU. BoHa MiCTUTBCS Yy
BCiX TKaHWHaX 1 € HEoOXiMHOK Jii OOMIHHUX TMPOLECIB,
TepMOpeTYJISILil, TPaHCIOPTYBaHHS TOKUBHHUX pEeYOBUH
KPOBOHOCHOIO CHCTEMOIO 1 BHBEICHHS NUIaKiB. BoHa Oepe ydacTh
MPaKTUYHO y BCiX (izionoriunmx mporecax. Hectaua Boam Moxke
CTaTH MPUIHHOIO Pi3HUX XBOPOO — BiJI TOJIOBHOTO OO0 10 M'SI30BUX
CIa3MiB 1 CyZIOM.

2. Cepennbpo1000Ba HOpMa CIIOKUBAHHS BOAU ISl AOPOCIIOL JIFO-
JIMHY CKJIaJlae OJIM3BKO 2,5 JiTpa, BKIOYAI0UH BOY, IO MiCTUTHCS B
ki Ta HamosIX. 3BUYANHO, IEBHA KUIBKICTh PIAMHU MICTHTBCS B YCiX
npoaykTax: Gpykrax, oBoyax, MOJoLi, M'sici Ta HaBiTh xJi0i. [Ipore
Hamarairecss BUNIMBATH K MiHiMyMm 1,5 mitpa uucroi mutHOi BOIU
OKpeMO BiJI pUHOMY ikKi.

3. Hesxum mromsiM moTpiOHO HaBiTh Oinbine Boau. lle BariTHi
JKIHKH, JIIOH, SKi BEJAYTh aKTUBHHU CIIOCIO KUTTS, 1 Ti, XTO BXKUBAE
BEJIMKY KUIBKICTh 1K1 3 BHCOKHM BMICTOM Oijka 1 KIJIITKOBUHH. I
HaBIIAKH, JIFOJIH, SKI BEAYTh CHISAYMM CIIOCIO KUTTS, 1 Ti, XTO BKHUBAE
0araTo ()PyKTiB 1 OBOYIB, MOKYTh 3HU3UTH CIIOKUBAHHS BOJIH.

4. 3a3Buuail mikapi PEKOMEH/IYIOTh BUIMBATH CKJIAHKY BOIM 3a
TBroJMHK 10 npuiomy ixi. Lle kopucHo st TpaBIICHHA i Jomomarae
CKHHYTH Bary, OCKIJIBKH TTICJISl CKIISTHKY BOJIM BH 3'ICTE MEHIIIE. TAaKOX
BUINIMBANWTE TPOXH MPOXOJIOTHOI BOIU BpPAHIl HA TOJOJHHNA HUTYHOK
— 1€ I0TOMOKE MPOKHHYTHCS.

5. Ha »anb, Boja 3-1iJ KpaHa B Halli JHI HEMPHATHA JUIS BXKH-
BaHHsS B OUMBIIOCTI BUNAJKiB, TOMy LIO BOHA CHJIBHO 3a0pyJHEHA.
dinpTpoBaHa BOAA YKCTIIIA, ajle BOHA «MepTBa». Bona Oe3neuna ams
3M0poB's, aje i He KopucHa. Haiikpammii BuOip — 1e miag3emHa
apTe3iaHCbKa BOZA, aje BOHA HE 3aBKIU AOCTYMHA. BXUBaHHS 10-
CTaTHBOI KUIBKOCTI YHCTOI CBIXKOi BOJM KOXKEH JACHb — OJlHA 3 Haii-
KOpHCHIIIMX 3BHYOK. BoHa nomomarae 3amodirtu Oe3miui xBopoO i
30€perTy MOJIOICTh Ha JOBI1 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 explains 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 buoyant 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 submerged, displacing
in the process a volume of fluid whose weight is equal to the entire
weight of the body. In the case of a submerged 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 water, and the specific gravity
of a substance is a convenient measure 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 rowboat
placed on end into the water will sink because the density of steel is
much greater than that of water. However, in its normal, keel-down
position, the effective volume of the boat includes 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 buoyant



force on a body?

Understanding the main points

Translate into English the following questions and answer them:

1. 3rigHo 3 SIKUM NMPHUHLUIIOM TiJIO, 3aHYPEHE Y PiIUHY, BUIITOB-
XYETBCS 3 CUJIOIO, IO IOPIBHIOE Ba3i BUTICHEHOI piguHn?2.

2. Jlo SIKUX TiJ 3aCTOCOBYEThCS MPUHIUT ApximMena?

3. UuM MOSCHIOETBCS 3MaTHICTH KOpaOJiB TpUMAaTucs Ha BOAIL i
i H0M TIOBITPSTHUX KYITb?

4. lllo Bu3Ha4ae Te, un OyJe TiJO TUTABATH B NaHIN piguHi?

Vocabulary focus I

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

to put something or someone completely under the surface of a

To immerse s
liquid
Fluid a substance that flows and is not solid
to form something by forcing and pushing it out, especially
To buoy through a small opening
To displace to force something or someone out of its usual or original;

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, especially the|
force that makes things fall to the ground
to judge the number or amount of something by using the
To calculate

information that you already have, and adding, taking 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:

3akon Apximena — 3aKOH CTaTHKH PiJMH i Ta3iB, 3riTHO 3 IKUM



Ha 3aHypeHe B piauHy (abo ra3) Tijio i€ BUIITOBXYIOYa CHJIA, PiBHA
Ba3i piawHM B 00'eMi Tia.

3axon Ilackajisi (OCHOBHE PiBHSHHS TiJPOCTATHKHA) — THUCK Ha
pIOVHY B CTaHI TEIUIOBOi PIBHOBArW MEpPEAaeThCs B YCIX HAIpPSIMKax
OJTHAKOBO.

3akon I'yka BCTaHOBIIIOE JIHIHHY 3aJ€XKHICTh MIXK Aedopmaiti-
SIMU Ta MEXaHIYHUMH HaNpPy>KECHHSIMH.

Exercise 1
body weight gases
rowboat volume principle
because average substance

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

1. Relative density also determines the proportion of a floating ...
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 convenient
measure of its relative density compared to water.

3. Asteel ... placed on end into the water will sink ... the density
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 bodies
and to all fluids, i. e., liquids and ... .

6. Inthe 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. Acrystalis 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 solidify
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. Animportant nonmetallic element, carbon ... naturally in three
forms, or allotropes.
a) happen; b) occurs; ¢) meet; d) show up

1 2 3 4 5

Exercise 3
Task A. Study the words:

atomic reactions mass but
element particles molecule element

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

1) ... — HaiiMeHIIa YacTHHKA PEYOBUHH, IO BOJIOJIE Ti Ximiu-
HUMH BJIIACTUBOCTSIMH.

2) I30TOmM — Pi3HOBHIM aTOMIB MIEBHOTO XiMIYHOTO €JICMEHTA,
10 MAIOTh OJIHAKOBHIA ... HOMEp, .. Pi3Hi ... YUCIA.

3) PanioakTHBHICTH — MHMOBIJIbHE TIEPETBOPEHHS HECTIHKOTO
130TOIa OJJHOTO XIMIYHOTO ... B i30TOII 1HIIOIO ..., [0 CYNPOBOKY-
€THCSl BUITYCKaHHSIM €JIEMEHTAPHHUX YaCTHHOK abo syiep (Hanpukia,
a-JacTHHOK).

4) SlnepHi ... — TepeTBOPEHHS sAAEp, IO BiIOYBAIOTHCS MPH 1X
3ITKHEHHI OJIMH 3 OJTHUM a00 3 €JIEMCHTAPHHUMU ... .

Exercise 4

Task A. Translate into English:



a) TmpaIfoBaB y raiysi Teopii atroma;

b) cyuacHa xiMist pO3MOIIIAETHCS Ha,

C) ximist — Iie HayKa, sIKa Ma€ CIpaBy;

d) crapa sk cBiT;

€) IIUPOKO BUKOPHCTOBYE (Di3WKy B BUBYCHHI,
f) Bimoma sk mepiogMuHa cHCTEMA;

g) BBaXKAETHCS OJHUM 3 HAWBAKJIUBIIIUX TOCSITHCHb;
h) TeopernuHi MONOKEHHS TPENLKUX BUCHHX;

i) Oysu XiMiuHI JOCSTHEHHS TPEIbKUX BUCHHX;
J) 3aKiaB TEOpPETHYHI OCHOBH;

K) ximiuHi 3HAHHS CTApO/IAaBHIX YaciB.

Task B. Fill in the blanks with the word combinations given
above. There is one extra sentence:

1. ... with the structure of matter.

2. Chemistry is ... .

3. ... was practical and empirical.

4. ... practice.

5. ...The first theoretical chemistry ....

6. ... were in use for nearly one hundred year.

7. The XIX" century ... of chemistry.

8. John Dalton ... .

9. Classification of elements by D. Mendeleyev ....

10. The theory of chemical structure by A. Butlerov ... of the
XIX" 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) pinuHa
2) fluid b) maByuicTs
3) to buoy C) 3aHypIOBATH
4) to displace d) 3arorutroBati



5) to submerge €) BHIIITOBXYBAaTH
6) buoyancy f) BuTicHATH
7) to calculate Q) TOKIHHS
8) gravity h) o6uncroBatH, po3paxoByBaTH
1 2 3 4 5 6 7 8
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, physicist
and inventor. He is famous for his work in geometry (on the circle,
sphere, cylinder, and parabola), physics, and hydrostatics [1].

He was asked by Hiero Il 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 silver [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 Measurement
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» [5]. 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 scientist, but Archimedes was
killed.

Exercise 8

Check on your knowledge of the text «Archimedes’ Principle» by
translating the following sentences:

1. SIkmo TimO CTaHOBWTH MBI TPETHHU TaKOl X IMUIBHOCTI, 5K
pianHa, To ABiI TpETUHU HOro 00'eMy Oylle 3aHYPIOBATHCS, 3aMillIal0un
B TpoIieci 00'eM piluHU, Bara sSIKOTO OPiBHIOE BCill Maci Tina.

2. lle#t mpuHIMIT TOUTUPIOETHCS K Ha IIaBAarOYi, TaK 1 Ha 3a-
HYpEHi TiJla Ta Ha BCi piIMHU, TOOTO PiJIMHU Ta Ta3H.

3. Ilpu Bu3HAuYeHHI TOTO, YU Oy/I€ IEBHE TLIO IJIABATH B 3aaHii
piouHI, CiJl BpaxOBYBaTH SK Bary, Tak i 00'eM; TOOTO BiJHOCHA
IIJIBHICTH a00 Bara Ha OJMHUINIO 00'€EMY TiJia, IOPIBHSIHO 3 PiMHOLO,
BU3HAYAE CTINKY CHITY.



Unit 15

CARBON MONOXIDE (CO)

Carbon monoxide is a chemical compound, CO, a colorless,
odorless, 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 engines (e. g., in automobiles) and is
generated in coal stoves, furnaces, 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; administering artificial respiration
and, if available, oxygen; and, as soon as possible, summoning a
doctor. When carbon monoxide is inhaled it reacts with hemoglobin,
the red blood pigment that normally carries oxygen to all parts of the
body. Because carbon monoxide 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

What are the physical properties of carbon monoxide?
How is CO formed?

Why is carbon monoxide an extremely poisonous gas?
How does carbon monoxide affect the human body?
Prove that the gas CO especially dangerous.

grwbdE



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

SIki XiMiYHI BIaCTUBOCTI MOHOOKCHUIY BYTJICIIO?
Jle BUKOPUCTOBYETHCSI OKHC BYTJIEIIO?
Yomy meit raz oco6nmBo Hebe3neuHui?
SIKi CUMIITTOMY OTPY€HHS YaJHUM Ta30M?
Sxoro Oyze nepiia JO0MOMOra npu OTPY€EHHI YaHUM ra3oM?
Sxa xonuentpauis CO Moxe OyTu daTaabHOIO IS JTFOIUHI?
SIka KOHIICHTpAIlisi MOXKE TIPUBECTH JI0 CMEPTi?

7. Y CKUIBKM pa3iB  CHIBbHIIIE MOHOOKCHZ  BYIJICIO
MPUTATYETHCSI IO TEMOTIIO0IHY, HiK KHCEHB?

ogakrwhE

Vocabulary focus

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

Iemoryiodin — cknagHWiA 3a7i30BMICHUI O1IOK E€pPUTPOIUTIB
KpOBI TBAapHH 1 JIIOAWHH, 31aTHUH 0OOPOTHO 3B'I3yBATUCS 3 KUCHEM,
3a0e3MneuyoYr HOoro IepeHEeCeHHs 10 TKaHUH.

JIBUTYH BHYTPIlIHBOTO 3rOPSIHHSI — THII JBUTYHA, TEIUIOBA
MallvHa, B SIKii XiMi9HA €Hepris MmajuBa, o 3ropse B poOoUiil 30Hi,
MEPETBOPIOETHCS HA MEXaHIYHY POOOTY.

IMamuBo — roproui nmpupoaHi ab0 MWITY4HI TBEpAi, pinki abo ra-
30M01i0HI peYOBUHH, SIKi TIPU CHAITIOBAHHI CIYTYIOTh IPKEPEIIOM Tell-
JIOBOT €Heprii, OCHOBHOIO CKJIaJI0BOIO YACTHHOIO SIKUX € BYTJIELb.

Orpyiinmii ra3 — ras, 0 BUIUISIETHCS. YA YTBOPIOETHCS B IIPH-
POIHUX ITpOLIEcax YK B MPOMHUCIOBOCTI. Harpukias, CO.

BinHoBHMK — cI10JIyKa, 10 CKJIaAy SKOI BXOJSATH aTOMH, IO IiJ
yac XiMiYyHOI peakiiii BiiJal0Th €IEKTPOHU, TOOTO € JTIOHOPAMHU €JICK-
TPOHIB.

Po3unHHicTh — 3JaTHICTh PEYOBHHM YTBOPIOBATH 3 IHIITHNMHU
PEYOBHHAMH FOMOT'€HHI CHCTEMU — PO3YHHHU.

Pyna — npuponHe MiHepalibHE YTBOPEHHS, 110 MICTUTh METAIN
Ta IXHI CHOJYKH Y KUTBKOCTSIX Ta y BUTJISII, MPUIATHUX 1 EKOHOMIYHO
JOIUTBHUX JIJISL iIXHBOTO ITPOMKCIIOBOTO BUKOPUCTAHHSL.

OTpyeHHss — mopymieHHs (QYHKIIH 91 yIIKOKEHHS OpraHiB
BHACIIIIOK Aii OTPYT UM TOKCHHIB, IO NMPOHHUKIA B OpPraHi3M 4d
YTBOPUJIMCS B HOMY.



MeTtaym — mpOCTi peYOBHHH, 11O BOJIOIFOTH B 3BUMaHUX YMO-
BaX XapaKTECPHUMH BIIACTHBOCTSMH: BUCOKOIO €JICKTPOITPOBIAHICTIO 1
TEIUIONPOBITHICTIO, HETaTUBHUM TEeMIIEpaTypHHM Koedilli€eHTOM
€JICKTPOIIPOBIAHOCTI, 3AATHICTIO MTOOpe BiAOWBATH €IEKTPOMAarHiTHI
XBUJI1 (OTMCK 1 HETIPO30PICTh), TNIACTHIHICTIO.

Exercise 1. «Faculty of Chemistry>»

Task A. Study the words. Translate into English:

the scientific study of the properties, composition, and
structure of matter, the changes in structure and
composition of matter, and accompanying energy
changes

Inorganic chemistry the pranch 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 compounds (such as CO,, CO,
and HCN)

the science of the characterization and measurement 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

the study of the structure, preparation, properties, and

Chemistry

Analytical chemistry

Organic chemistry reactions of carbon compounds
. . the branch of chemistry that deals with the interpretation
Physical chemistry of chemical phenomena and properties in terms of the

underlying physical processes, and with the
development of techniques for their investigation

a phenomenon in which a relatively small amount of

Catalysis : .
y substance augments the rate of a chemical reaction
without itself being consumed
A rare-earth is a mineral that contains one or more rare-earth

elements as major metal constituents

a set of methods for qualitative and quantitative analysis

Chemical methods 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. Ximis BukIaganacs i BUBYanacs Ha TPhOX Kadeapax ¢izuko-
MateMaTHyHOro (hakympTeTy: Kadempa ximii, TexHiUHOI XiMii Ta
arpoximii.

2. Y 1933 pomi (baKynLTeT ximii OyB BHUIIEHHH 13 (1)131/11(0 Xi-
MiKO-MaT€MaTHIHOTO 1HCTHTyTy i Blz[pa?,y Oymnm opraH13OBaH1 HOBI
Kadenpu: OpraHivHoi, HeopraquHm aQHATITUYHOI 1 (Pi3UdHOT XiMii.

3. Kadenpy nepraniunoi ximii ouomopaB €. K. Jlomarro
(1944— 1952).

4. Tlicns BiMHM JOCHIIHUKKA Kadenpu Movaad BUBYATH PiJKO-
3eMeNbHI PTOpUAH.

5. 3'sBuiacs mIKoja XiMiYHUX METO/IB 3aXUCTY HABKOJIUIITHBOTO
CepeIOBHIIIA.

6. CporomHi JOCIKEHHS SKOJOTIYHOTO KaTali3y MPOBOIUTHCS
npodecopom T. JI. PakuTchkum.

Exercise 2

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

monoxides compound concentration
decomposition iron carbon flame
combustion reduction
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 allotropic
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 temperatures.
11. Now it's very easy actually to get a chemical ... from products
into the human body through the skin.

Exercise 3

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

LIt 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

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¢) choking, then 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. Itis ..., 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 %; c) 10 %; d) 100 ‘%

1 2 3 4 5 6 7 8 9

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 KOMITIOHEHT BUPOOJICHOTO ra3y Ta BOJM, SIKMH MINPOKO BHU-
KOPUCTOBYETHCHA ... .

2. Ilpu ... okcuay ByrJiemro BiH pearye 3 TeMOIJIOOiHOM, IHir-
MEHTOM YEPBOHOI KpOBi, KUK 3BUYaliHO NMEPEHOCHUTH KUCEHb y BCi
YaCTUHH Tia.

3. Ue ... , sxuil Buganse KUCeHb 3 0araTbox CIIOIYK 1 BUKOPHC-
TOBYETBCS JIUIsl METaJIiB, HAIPUKIIA[, 3aj1i3a.

4. Oxcup ByrIento sBise coboro ximiuHy crionyky CO, 6e36apB-
HUH, 0e3 3amaxy, 0e3 cMaky ... ra3, IKH{ B 3BUYAHUX YMOBaX MEHII
IIUTBHAN, HiXK TIOBITPSI.

5. Bin gyxe cna0o ... y BoIi i TOPUTH B MOBITPi 3 XapaKTEPHUM
CHHIM HOJYyM'SIM, 1110 BUPOOJIsiE BYTJIEKUCIINH ra3.

6. BiH TakoX YTBOPIOETHCS (3 KHCHEM) IUIIXOM ... ABOOKCHIY
BYIJIELIO TP Ty’K€ BUCOKHX TEMIIepaTypax.




7. Ilpu BaMxaHHI OKCHIy BYTJICHIO BiH pearye 3 ..., MIrMEHTOM
94epBOHOT KPOBI, SIKMI 3BHYaHO MEPEHOCHTH KHUCEHb y BCi YaCTHHU
Tina.

8. Okcuj BYIJICIIO YTBOPIOETHCS TIPH ... ByIJICIIO B KHCHI TPU
BHCOKHX TEMIIepaTypax, KOJIM BUHUKA€E HA/UIHIIOK BYTJICIO.

9. BiH npucyTHil y BUXJIOITHUX T'a3ax JBUTYHIB, IBUTYHIB BHYT-
PIITHBOTO 3TOPSHHA 1 ... y BYTUIBHHX I€Yax, IIe9ax Ta Ta30BHUX IMPH-
Jaaax, SKi He OTPUMYIOTh JOCTaTHHO MOBITPSI.

Exercise 5

Find 16 equivalents from column A in column B:

A

1) to detect

a) BIUXaTH

2) starvation

b) sropsiams

3) to inhale C) OTpy€eHUH
4) appliance d) momivaTH, BUABIATH
5) soluble €) BHXJIOI

6) combustion

f) rosoBHwuii 6inb

7) excess

J) HEIPUTOMHICTh

8) to exhaust

h) 6e3 3anmaxy

9) furnace

1) BUKJIUKATH

10) unconsciousness

J) rononyBaHHs

11) victims

K) HaJUIUIIOK

12) to summon

1) Ge36apBHUIH

13) headache

M) npusan, OpUcTpin

14) colorless

n) xepTBa

15) poisonous

0) PO3YHHHUH

16) odorless

p) miu

10

11 | 12 | 13 | 14

15

16




Exercise 6

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

1. MoHookcu/ Byriieioo — 0e30apBHUM, 1yKe OTpyiHHUI ra3 0e3
3amaxy. YTBOPIOETBCS BHACHIJOK HEMOBHOTO 3TOPSHHS MaJLHOTO B
aBTOMOOUIPHUX JBUTYHAX Ta OMAJIOBAIBHHUX HpWIaAax, sKi mpa -
LIOIOTh Ha BYruLIl abo Ha iHIIMX BHUAAaX MPUPOAHOTO MaluBa. y BOJI
MaiKe He PO3YMHSETHCSA 1 HE BCTYIAE 3 HEIO B XiMIYHY B3a€MOJIIIO.
HAJIC)KUTH 10 HECOJIETBOPHUX OKCHIIB.

2. OKHCITIOIOYUCH, YaTHUH ra3 yTBOPIOE Byriekuciui ras. [Ipu
i peakuii BUAIMSETHCA BENWKA KIMBKICTh TEIUIOBOi eHeprii. Och
YOMY OKCHJ BYTJICLO 3aCTOCOBYETHCS B ONIANIOBAJIBHUX CUCTEMAX.

3. Y mabopaTopHHX YMOBaX OKCHJA BYTJEIIO OJIEPKYIOTh
[UIIXOM PO3KJIaJaHHs MYpPAIIUHOI KHUCIIOTH, SIKe BiAOYBa€TbCS Tif
BIUTMBOM TapsA40i KOHIIEHTPOBAaHOi cipuaHOi KHCIOTH, abo mpHu
MPOITyCKaHHi ii yepe3 OKCHU q)ocq)opy

4. 3ycTpiyaeTbcs BCIOAM, € ICHYIOTh YMOBH ISl HETIOBHOT'O 3T0-
PAHHS PEYOBHH, IO MICTATH Byryens. CO BXOAUTH 0 CKIajy rasis,
Jaife] BI/I,I[IJ'DIIOTBCH B Iponecax BHUIUIABKH Ta HepepO6KI/I YOpHHUX Ta
KOJIbOPOBHX METaJliB, BUXJIONMHHX Ta3iB JBUTYHIB BHyTpiHJHLoro
3TOPSIHHS, Ta3iB, IO YTBOPIOIOTECS TIpH BUOYXOBHX POOOTax i mpH
BI/I6yX3X JACAKUX HpI/IpOILHI/IX ra3113 Ta lH

5. Tpupoauwuii pisear CO B aTMOC(bepi 0,01—0,9 mr/v°. B ar-
Mochepy CO NOTpAILise B CKJIai ByJIKaHI‘IHI/IX i 60J’IOTHI/IX rasis, B
pe3ysabTaTi JTICOBMX 1 CTEMOBUX IOKEX, BUAUICHHS MIKpOOPraHi3-
MaMH, poCJIMHaMU, TBapyuHaMU 1 JIFOAUHOIO.



Unit 16

EVAPORATION

Evaporation is a change of a liquid into vapor at any temperature
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. Evaporation 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 increasing 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 liquid, thus
reducing the rate of evaporation. An increase in atmospheric pressure
also reduces evaporation. The process of evaporation is always
accompanied by a cooling effect. For example, when a liquid
evaporates from the skin, a cooling sensation results. The reason for
this is that only the most energetic molecules of liquid are lost by
evaporation, so that the average energy of the remaining molecules
decreases; the surface temperature, which is a measure of this average
energy, decreases also. Many refrigeration processes are based on this
principle.

Discuss the following

1. What is evaporation?
2. Why are the molecules of a liquid much closer together than
those of a gas?
How is the friction generated by?
Do all liquids flow with the same ease?
What position does liquid state occupy?
What shape does liquid take?
Is it possible for a liquid to be compressed?

Nogakow



Understanding the main points

Translate into English the following questions and answer them:

1. Bix 4oro 3anexuTh MIBUAKICTH BUIAPOBYBaHHS BOJIH?

2. llpm sixiii TemmepaTypi KiJbKiCTh BUCOKOSHEPTETHYHHX MO-
neKyn Oinpina?

3. Ilo BimOyBaeThCsi 3 BHCOKOCHEPTCTUYHUMH MOJICKYJIaMH,
nepm HiK BOHM OyayTh CIHOBUIBHIOBATUCS TPU 3IiTKHEHHI 3
MOJIEKYJIaMU TIOBITPs Ta IOTJIMHAHHI PiAXHOI0?

4. Tlpu sikomy aTMOC(hEpHOMY THCKY 3MEHIIYEThCS BUIIAPOBY-

BaHH?

5. Ilo BimOyBaeThCS 3 €HEPTIEI0 MOJICKYJ, SIKi 3aJIMIIWINACH, 1
TEMIIEPATyPOIO MIOBEPXHI B MPOIIECI OXOJIOKCHHS?

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

a substance which is not solid but which flows and can be

Liquid
5 poured, for example, water

Humidity the amount of water vapor present in the air

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 molecules 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 explanations.
Use them in the situations of your own:

Hupkyasuia nmoBiTpss — Komoo0ir (kpyrose oOepTaHHS) TO-
BITpAL.

TemmnepaTypa KumiHHSI — TeMIieparypa, IpH SKiid MPYXKHICTh
HAaCHYEHO] Mapy JOPiBHIOE 30BHIITHFOMY THUCKY, ITPH JOCATHEHHI ITi€T
TEeMIEepaTypH piIHA TOYNHAE KHITITH.

TennoHociii — pedoBrHA, IO IEPEHOCUTH TEIUIOTY Bif Tijla, Ha-
rpiToro y OiNbImiid Mipi, 4O Tijla MEHII HarpiToro.

Bakyym — cTaH pO3piIKEHOro rasy B HEIPOHHKHOMY pe3ep-
Byapi.

Konpaencanisi mapu — mepeTBOpPEeHHs] BOASHOI MapH y PiIKuit
CTaH.

TennoBa eHepris — eHepris pyxy aTOMiB MOJIEKYJ a00 i1HIIAX
YAaCTHHOK, 3 SIKHX CKJIQIA€THCS TLJIO.

ATMmocdepHuii THCK — THCK, 3 SKUM atMocdepa 3eMIi i€ Ha
3eMHY ITOBEPXHIO 1 BCi TiJIa, 1[0 Ha Hill PO3TaIlIOBaHi.

CyoOnimamissi — rmepexiJy pEeYOBHMHU 13 TBEPJAOrO0 CTaHy B
ra3onoAiOHui, OMUHAIOUHN PiaKy (asy.
OxooMKeHHsI —  TPOIEC  BIJABEIEHHS  TEIUIOTH  BiJ

OXOJIO/PKYBaHOTO TiJia JIO 1HIIOTO TiJia (CepeIOBHIIA), [0 MA€E HIDKTY
TeMIepaTypy.

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 narrow 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. HeomHOpimHICTh NMESKUX MaTepialiB Mo)ke OyTH BHUSBJICHA 3
3aKpUTUMH OYMMa: KaMiHHS, CYCIIeH3ii IMiCKy, 3MIIIaHOTO 3 BOJOIO,
ras, mo IUIaBa€ B BOJI, MiHa 3 OyIp0anIkaMu ra3y B piIuHi.

2. llle omaMM MeTONOM JUIS BHUSIBICHHS HEOMHODPITHOCTEH B
TBEPJUX TLIaX € peHTreHiBChKa Au(dpaxiiisi, TOMy 110, Ha MIaCTs, BU-
SBJICHHSI PEHTTEHOTPaM KOXKHOTO TBEPJOro Tijla 3'SBISETHCS He3a-
JIKHO B IHIIHX, SIKI MOXYTBH OYTH MPUCYTHIMH B CyMIIIIi.

3. VY cycnensii TBepAi YaCTUHKHU 3a3BUYall BIAJANAIOTHCA 3 Pi-
JTUHY TUITXOM (inbTpamii, mo Ol mommMpeHa B 1adopaTopii, Hixk
GinbTpyBaHHS OCamy.

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 ... CO, in the atmosphere.

3. Thesand has no ... and under pressure it has spread outwards
into the surrounding soil, allowing the masonry above it to sink down.

4. The government has pledged to ... the amount of chemicals
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 formulated 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 devised a
system of psychotherapy, named after him as Coueism. Coue's
patients were persuaded to believe that, ‘Every day, in every way, | 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 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 below
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 molecules
decreases; the surface temperature which is a measure of this average
energy, decreases also.

a) the most energetic; b) more energetic; c) the worst energetic; 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 missing. Choose
the most appropriate answer for each gap from Task A:

1. Tlpu miJBUINEHHI ... TAKOXK 3MEHIIYETHCSI BUIAPOBYBAHHSI.

2. ...3aBXIU CYPOBO/IKYETHCS OXOIOKYIOUNM €PEKTOM.

1. bararo ... 3acHOBaHi Ha ITLOMY IIPHUHIIHITI.

2. BumapoByBaHHSI — 1€ TIEpETBOPEHHS PIJIMHU Ha Map Opu



OyIb-AKili TeMIieparypi HIKYE ... .

3. Bona, nepe6yBa}qu B HEMIMOOKIA BiIKPUTIH €MHOCTI, TIPH
KOHTAKTi 3 MOBITPSIM, IIOCTYIIOBO 3HHKAE, BHIIAPOBYETHCS 3i I]_IBI/IIL-
KICTIO, fIKa 3aJIe)KUThH BiJl 00'€eMy OIPOMIHIOBAHOI MOBEPXHI, Bif .
TeMIIepaTypHu.

4. BumapoByBaHHS BiI0OyBa€ThCS TOMY, III0 MK MOJIEKYJIaM{ Ha
.. 3aBX/U € MOJICKYITH 3 IOCTATHLOIO TETJIOBOIO CHEPTIEIO.

5. Ilpum OinmpIn BHCOKMX TeMIlepaTypax KibKIiCTh ... Ouibiie, a
BHITAPOBYBAHHS BiI0YBa€THCS OUTBII ITBUAKIME TEMIIAMH.

Exercise 6

Match the parts of the text and their subheadings. There are three
choices you do not need to use:

Evaporation.

Escaping of Molecules.
The two pressures.
Vapour pressures.

A Chemical Change.
Percentage Composition.
Strength of Attraction.
Miscible System.

TIOMOOwWR>

1. ..

If only one liguid 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 volume of a liquid
begins varying with temperature its density will also start varying with
temperature.

3. .

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.

If two liquid layers are present in any mixture, their compositions
must always be much as to produce the same partial vapour 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 condense in the phase having the
lower pressure until the one phase disappeared or the two pressures
did become equal.

5....

If evaporated, a mass of greenish crystals will be obtained. The
crystals will have totally different properties. This is an example 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 accompanied by radical
changes of substances.

Exercise 7

Find 10 equivalents from column A in column B:

A B
1) evaporation a) BICTABJISITH, BUSIBISITH
2) to boil b) 3uenienHs, 38's130K
3) shallow C) KHIIITH
4) to expose d) mo6oporu
5) humidity €) BUIIApPOBYBaHHS
6) to overcome f) impkymsmis
7) cohesion g) BOTKICTb
8) to escape h) siTkHeHHs1, Komi3is
9) circulation 1) MiJIKHil, TOBEPXOBHIA
10) collision j) yrekTu, BpsTyBaTHCS




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.

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 temperature
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 gradually mixing. It is
also to be taken into consideration that all liquids 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 action of any other
deforming force upon it results in a homogeneous solution. [5].

1 2 3 4 5

Exercise 9

Check on your knowledge of the text «Evaporation» by translating
the following sentences.

1. BunapoByBaHHsI PO34MHIB BUMarae 3Ha4YHHUX 3aTPaT TEIUIOBOT




eHeprii. B AKocTi Tpitounx areHTiB (TEIJIOHOCIIB) B IbOMY HpOIIECi
BUKOPHCTOBYIOTBbCS: HACHMYCHA BOJSHA TIapa, sKa HA3UBAETHCS
Tpif0Y0r0 Taporo abo MEPBHHHOIO Mapol0; AMMOBI T'a3d MPH TEMIIC-
patypi 500—800 °C.

2. Ilapa, w0 YTBOPIOETHCS TPH BHUIAPOBYBAHHI PO3UHUHY,
HAa3WBAETHCSI  BTOPUHHOIO. BTopmHHa mmapa TakoX  MOXe
BHKOPHCTOBYBATHCh B SKOCTI TEIJIOHOCIST TIPH BHIIApOBYBaHHI
pO34YMHIB 200 B IHIIKX MpoIlecax. B mux BHUTagkax BoHA HA3UBAETHCA
eKCTparaporo.

3. BumapoByBaHHS i BaKyyMOM Ma€ psif TI€peBar: 3aBISKH
3HIDKEHHIO TEMIIEpaTypH KHITIHHS PO3YHHIB B SIKOCTI TETIOHOCIIB
MO€ BHKOPHCTOBYBATHCH Iapa HU3bKUX MApaMeTpiB, B TOMY YHCII
BTOpWHHA TIapa BHUIIAPHOI YCTAHOBKH, IO MiABHUINYE €KOHOMIUHICTh
MPOLIECY; MOXIIUBICTh BUIIAPOBYBAHHS PO3UMHIB TEPMOUYTIIUBHX pe-
4OBHH 0€3 MOTipIICHHS IXHBOI SKOCTI (JIKapChKUX IperapariB, Bi-
TaMiHiB, PPYKTOBHX COKIB 1 iHIIIE).

4. Henomikamy BHIIapOBYBAaHHS IIiJl BaKyyMOM €: 30iIBIICHHS
TOBIINHU CTlHOK BI/IHapHI/IX anapaTlB 11X BapTOCTl HaI[MlpHa BUTpaTa
€JIEKTPOCHEPTil Ha MITPUMKY BaKyyMy B CUCTEMI.

5. BumapoByBaHHS CyIPOBOIKYETCS OOEPHEHUM MPOLIECOM —
KOH/ICHCALI€I0 MapH. SKIIO Mapa HaJl IOBEPXHEIO PiAMHA HACHYCHA,
TO MiX TPOIIECAMU BCTAHOBIIOETHCS JMHAMIUHA PiBHOBAra, py sIKii
KUIBKICTh MOJIEKYJI, 110 TIOKHJIAIOTh PIAWHY B OJUHUINO Yacy, A0PiB-
HIOE KUTBKOCTI MOJIEKYII, IO TIOBEPTAIOTHCS B HEl. SIKINO Mapa HaJl pi-
AWUHOIO HCHACHUYCHA, TO BUITAPOBYBAaHHA MMPOAOBXKYBATUMETLCA NOTH,
JIOKH TIapa He CTaHe HACHYEHO0, a00 70 MOBHOTO BUCUXAHHS PiIUHH.

6. BunapoByBaHHs BiIOYBa€ThCSl HE JIMIIE 3 TMOBEPXHI PiJUHH,
ajye 1 3 MOoBepXHi ycix TBepAux Tii. Llel mpouec Ha3uBarTh CyOIIi-
Martieto. [Ipu cyOmiMarii, sik 1 MpU BUNIAPOBYBaHHI, PEYOBHHA OXO-
JIOJKYETHCSL.



Unit 17

CHEMICAL ANALYSIS

As you know, chemistry is the study of different kinds of matter,
called substances, and the changes involved when one substance is
transformed into another. Matter exists in three different 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: physical
(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 composition
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 direct
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, 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 general,
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 analytical balance.

There are such kinds of the qualitative analysis (detection of the
kind of substances present): chemical by means of precipitation 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, mechanical by
means of microscope analysis and specific gravity, and biochemical



by means of microorganisms — yeasts. The quantitative 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; electrical 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. Ulo BuBuYae ximisn?

2. Slxa HafiBayKNMBIIIa XapaKTEPUCTHKA PEUYOBUHU?

3. 3a [I01OMOrOI0 YOro BHKOPHCTOBYIOTh TEPMIUYHHH METOJ
SIKICHOT'O aHaJTi3y?

4. B skux BHJax icHye marepis?

5. 1o BinOyBaeThcs MpU XiMi4HIN 3MiHI pe4OBUHH?

6. SIki MeromM  BHMKOPHCTOBYIOTH MpPH  JIAOOPaTOPHUX
JOCIIPKEHHSX CIIONYK?

7. 1o Take rpaBiMETpUYHUIA MeTO?

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 chemical
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 definition,
gualitative analyses do not measure quantity.

Synthesis is the artificial execution of useful chemical reactions
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 being
analyzed) based on its mass.

Conductometry is a measurement of electrolytic conductivity to
monitor a progress of chemical reaction.

Vocabulary focus I1
Translate into English the following words and their explanations.
Use them in the situations of your own:

Kostopumetpist (pisuHMI METO XIMIYHOTO aHa}Pi:;y, 3aCHOBaHUMY]
Ha BH3HAUCHHI KOHIIEHTpANii pPEYOBHHM 33
IHTEHCHUBHICTIO 3a0apBieHHS PO34MHIB (OiibII
TOYHO — 3 TIOTJIMHAHHSAM CBITJIa PO3YHHAMH)

. Marepiall, IO NPOBOJHUTH CBITIO. VI TIPO-
MpoBixank BiIHHUKA XapaKTepHi BHCOKI Temno- abo
CJICKTPOIPOBIIHICTh. HaluacTillie MPOBIIHUK €
PEYOBUHOIO, sTKa Ma€ 0araTo BUIBHHUX €JIEKTPOHIB
(MeTanm)

. . 3aCHOBaHI Ha BUKOPUCTAHHI SBUINA BUITYCKAHHS
OnTuuni MeTon aHaTi3y CJICKTPOMArHITHOTO BHITPOMIHIOBaHHS aTOMaMH
200 MOJEKyIaMH JOCIIKyBaHOI PEUOBHHH a00)
B3a€MOJII1 €JIeKTPOMAarHiTHOTO BUIPOMiHIOBAaHHS
3 PE4OBHHOIO

METOJl PEHTIE€HOJIOTTYHOTO MOCITiUKEHHS, INpH
IKOMY 300pakeHHS 00'€eKTa OAEpXKYIOTh Ha
CBITIIOBOMY ((pIIHOOpECIIEHTHOMY) €KpaHi

D1100pOCKOist




BUBUCHHS IIEPEXOJiB Yy MOJIEKYylaX, y SKUX
BibponHna cnexTpockomis KOJIMBaJIbHI Ta €IEKTPOHHI CTAHU 3MIHIOIOTHCS
0JIHOYACHO. Yy ra3oBiii (hasi BIOpOHHI mepexonu
CYIPOBOJUKYIOTBCS TaKOXK 3MIiHOIO
00epTaILHOTO CTaHy

BHUMIpIOBaHH: 00'eMy pO34HMHY PEAKTHUBY BiJIOMOI

TurpyBanus KOHIIEHTpAIlii, 10 BUTPAYacThC HA PEAKILIO 3
PO3YMHOM  pEYOBMHH, KOHLEHTpALlis  SAKOi
BI3HAYAETHCS
Xpomatorpagis croci6 po3/IiieHHs pi3HUX cyMillelf Ha CKIIaoBi
. 3IaTHICTh PEYOBHHHU BOpIOBATH 3 I1HINHAMH|
Po3unHHicTH A p YTBOD
[PEUOBMHAMU FOMOT€HHI CHCTEMH — PO3UMHU
Exercise 1

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

fluoroscope liquid frequency property uniform gaseous solid
subject

Exercise 2. «Do You Know That?..»

Translate into Ukrainian:

Dmitry Mendeleyev — is a great 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 technology 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 honorary
member of many academies of the world, not only scientists, 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 derivatives (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, after publishing the first synthesis three
years earlier. His contributions to theoretical chemistry include the
‘strain’' (Spannung) 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 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 synthesized by microorganisms
(e. g., by some fluorescent strains of Pseudomonas). Baeyer named his
finding «resorcinphthalein» as he had synthesized it from phthalic
anhydride and resorcinol. 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 chemistry, 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 Butlerov — a chemist, the theory of chemical
structure discovered by him now serves as the fundamental basis for
all, without exception, modern sections of synthetic chemistry.

Antoine Laurent Lavoisier — a French chemist, explained the
fact of combustion, — a whole world of oxidation phenomena
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 studied
math, physics and chemistry independently and so well, teaching them
at the university. Avogadro established the exact composition 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 lvanovich Vernadsky — Vernadsky created a new
science — geochemistry. Vladimir lvanovich was the first to note the
enormous role of living matter — all plant and animal organisms and
microorganisms on Earth — in the history of the movement,



concentration and scattering of chemical elements. The scientist
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 microorganisms play a
huge role in the destruction of rocks.

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 homogeneous
phase reactions

Hydration — the binding of molecules to water, not accompanied
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 molecules.

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 analysis
has increased, which is related to the general scientific and
technological progress.

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 multicomponent
mixtures etc.

E. Pharmaceutical analysis has specific requirements, including
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, includes
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 pharmaceuticals
is [1]. Pharmaceutical analysis has its own features that set it apart
from other types of analytical research. These differences are
associated with a wide variety of study sites, since medicinal products
are of different nature: [2]. The range of concentrations 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 emergence of
fundamentally new scientific concepts in their development
necessitates continuous improvement of methods of analysis. [5].

[6]: pharmacopoeia analysis, stage control in the production
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.

1 2 3 4 5 6

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

is an abbreviation for a chemical element. Symbols for chemical

Chemica . :
symbol : elements normally consist of one or two letters from the Latin
alphabet and are written with the first letter capitalized
. a substance made from a combination of different substances, or]
Mixture any combination of different things
Solid is one of the four fundamental states of matter. It is characterized by|

structural rigidity and resistance to changes of shape or volume.

Crystalline |1 &ny structure of ions, molecules, or atoms that are held together in
structure an ordered, three-dimensional arrangement. 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'enHaHHs CKJIAZalOThCS 3 IBOX a00O OLIbIIE €IEMEHTIB, SIKi
3a3HaJId XIMIYHOI 3MiHU.

2. Taxki pe4oBUHH SIK BOJQ, IIYKOP Ta CLJIb — II€ CIIONYKH.

3. Cywmimni 3a3BU4aii MOXHA PO3AUIATH (I3UYHUMH METOJAMH,
TaKUMH SIK JTUCTUJIAIIS, KpUCTaTizaiis abo ¢inbTpartis.

4. Haspa eneMeHTa 3a3BUYaii NI03HAYAETHCS a0peBiaTyporo, sKa
HA3MBAETHCS XIMIYHUM CHMBOJIOM.

5. PeuoBuHH, Taki sIK MOJIOKO, (hapOa, YOPHUIIO, ITOBITPS Ta Ka-
JlaMyTHa BOJia — I1€ CYMIIIIi.

6. Moutekyia, 1110 CKJIAZIAE€THCS 3 OJJHOTUITHUX aTOMIB, IIOKa3aHa
YHCIIOM, SIKE€ BKa3y€e Ha KUTbKICTh aTOMIB.

7. Teepui MeTajld MarOTh KPHCTAIIUHY CTPYKTYpy, aje He Mic-
TATh YITKUX TPYI aTOMIB.

Exercise 6

Complete the following sentences with the new words from the text:
«Chemical Analysisy .



physical decomposing gaseous
substances laboratory synthesis
compounds current properties
guantitative

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 electricity and heat)
and chemical.

4. All pure substances can be divided according to their com-
position into two main classes: elements (metals and non-metals) and

5. ...investigations of compounds follow two general techniques:
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.

1 2 3 4 5 6 7 8 9 10

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 techniques
— analysis and synthesis.
a) laboratory; b) ionic; ¢) 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; ¢) formula; d) composition

6. Nowadays the word assay can be applied to ... in general, but
in particular it means the analysis of pharmaceutical and official
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; ¢) permanent; d) physical

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. HaiiBaxxiHBIiLIOO XapaKTEPUCTUKOIO PEUOBUHH € 11 ... CKIIay.



2. XiMiyHi BIaCTUBOCTI — II€ ... CKJI]y, 1[0 3a3HA€ PCUOBHHA.

3. ... po3ILeIUTIoe (PO3KIIaaac) CIoNyKy Ha CKIaf0Bi eIEMEHTH.

4. Tlpum XiMiuHI{ 3MiHI ... p€YOBHHA 3MIHIOETHCS 1 yTBOPIOIOTHCS
HOBI MIPOAYKTH.

5. Cunre3 o3Hayae MoOYyOBY ... 3 OLIBII MPOCTUX PEUOBHH a00
€JIEMEHTIB.

6. bBamaHc aHamizy Tako Ha3UBAIOTh ... .

7. KinpkicHUH aHami3-BU3HAYCHHS ... IPUCYTHIX PEYOBHH.

8. TemnoBuit MeToJ BiIOYBa€ThCS 3a JOMOMOTOIO ... T MOTJIH-
HaHHS ra3iB 3rOPSHHI.

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 components 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.

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 electrically
neutral overall.

Covalent bond (also called a molecular bond) — is a chemical
bond that involves the sharing of electron pairs between atoms.

lonic 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. MeranivyHi e1eMEeHTH YacTO MOETHYIOTHCSA 3 HEMETAIIYHIMH
eNIeMEHTaMH, YTBOPIOIOYH CIIOTYKH.

2. Komm nBa abo Oinmbire atomiB MOB'sI3aHI pa3oM, chjia MpHU-
TSTaHHS, KA 1X YTPUMY€E pa30M, HA3UBAE€THCSA XIMIYHIM 3B'SI3KOM.

3. loHHI 3B'SI3KM XapaKTepHi A CIOIYK HATPIIO.

4. Atowmmu 3B's13aHi MiXK COOOFO JJOCUTH MIITHO, 00 X MOYKHA OYII0
PO3IJISAATH SIK €IUHE IILJIE.

5. CminbHa mapa eNeKTPOHIB — I1e KOBAJICHTHUH 3B'S30K.

Heski eneMeHTH (YUCTI PEUOBUHHM, SIKi HEMOXKIMBO PO3JIIITHTH)
CKJIaJIAI0THCS 3 HEBEJTMKUX OKPEMHX MOJIEKYJI 3 HE3HAUHUMH CUIIaMH
MPUTSTAHHS Mi)K HUMH.

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 C) 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

Exercise 11

Rearrange the following points of the plan according to the real
course of events from the text «Chemical Analysis» and translate them
into English:

1. JlaGopaTopHi JOCTiIKEHHS CIIOYK.

2. KinpkicHui aHani3 (BU3HAYEHHS KUTBKOCTI MPUCYTHIX pedo-
BHH).

3. SkicHwmii aHaIi3 (BUSBICHHS HASBHOTO BHJLy PEUYOBHUH).

4. @i3nyHi Ta XiMi4HI 3MiHH CKJIay PEYOBHHH.

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

1. Marepist icHy€ B TPbOX Pi3HUX CTaHAX:

— TBEpAOMY;

—  pigkomy;

— Tra3omnoaioHOMY.

2. HaitBaxnusimoro XapaKTePUCTHKOIO pEYOBHUHU €
PIBHOMIPHICTh CKJIQJy Ta TOM (Gaxr, mo BCi 3pasku KOHKPETHOI
PCUYOBHHHU BHUSBJISIOTH OJHAKOBI BJIACTUBOCTI. ICHYIOTH 1Ba BHIU
BJIACTUBOCTEIA:

— i3nyni (Komip, cMak, 3amax, JOTHK, HIUIbHICTh, TBEPIICTb,
PO3YMHHICTh Ta 3IATHICTh IPOBOJIUTH €JICKTPUKY Ta TEILIO);

—  XiMiYHi.

3. JlaGopaTopHi AOCIHIKEHHS CIIOJIYK BUKOPHUCTOBYIOTH JBa 3a-
TaJlbHAX METOJ[a — aHali3 Ta CHHTE3.

4. IcHYIOTH Taki BUIW SIKICHOTO aHaJi3y (BHSABJICHHS HasBHOTO




BHJy PEYOBHH):

— XIMIYHHIA 32 JOTTOMOTOI0 0CaPKEHHS 400 MOKPOTO METOY;

— TEepMIYHHIA 3a IOTIOMOTOI0 BHIPOOYBAHHS MOJYM'SIM Ta BEH-
THJILIHAHOI CHCTEMU;

— ONTHYHUH 3a JOTIOMOTOI0 TOCIIHKEHHS CIIEKTPOCKOTIIYHOI Ta
KPUCTAIIIYHOI CTPYKTYPH;

— EJIEKTPUYHUN 3a JOMOMOTOI0 IOCIHIKEHHS eJEeKTPOIi3y Ta
BHCOKOYaCTOTHHX CTICKTPIB;

— MeXaHIYHHHA 3a JOMOMOTOK MIKPOCKOIHOTO aHajizy Ta
JOCII/PKEHHSI TATOMOI Bary;

— OioXiMi4HI 32 TOTIOMOTOX0 MiKPOOPTaHi3MiB.



Unit 18

RADIATION SICKNESS

Radiation sickness is a harmful effect produced on body tissues by
exposure to radioactive substances over a short period of time. In a
person, radiation sickness can be caused by external radiation or
internal — when radioactive substances enter 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 understood, but it is believed that a disturbance in
cellular activity results 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 marrow, spleen, and lymph nodes) are extremely
sensitive.

Radiation sickness may occur from exposure to a single massive
emanation such as a nuclear explosion, or it may occur after repeated
exposure to even very small doses in a plant or laboratory, since
radiation effects are cumulative. Moreover, solar radiation 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 sickness depend mainly on
the total dose of radiation received. Depending on the degree of
exposure per unit time, either acute radiation 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.

Radiation sickness may be fairly mild and transitory, consisting 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 radiation, 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 possible for persons to survive
otherwise lethal doses of radiation if bone marrow transplants are
performed.

Exposure to radiation can cause genetic mutation; the progeny of



those subjected to excessive radiation tend to show deleterious genetic
changes. Persons working with radioactive materials 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

What is radiation sickness?

What are the sings of radiation sickness?
What is dosimeter?

What metal is contained in special clothing?
Which cells are more sensitive to radiation?
What will happen at a high dose of radiation?

SoukhwnE

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

1. o Trake mpomeHeBa XxBOpoba?

2. Sxi OpraHu JIOJICHKOTO OpraHizmy HalOibIITe
MOIIKO/DKYIOTBCS PaAi0aKTHBHUM BHIIPOMIHIOBAHHSM?

3. Uum 3axumiaroTs cede JI0AW BiJi PEHTIeHIBCHKUX MPOMEHIB 1
BUTIPOMIHIOBaHHS?

4. SIxi npyuYMHA BUHUKHEHHS IPOMEHEBO1 XBOpoou?

5. Slka piynHa 71032 BUIIPOMIHIOBAHHS JOIYCTUMA JUIS JIFOUHK?

Vocabulary focus I

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

medical condition in which there are not enough red cells in the
blood

lonization




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 certain
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 ultraviolet
radiation produced by bombardment of atoms by
high-quantum-energy particles

Dose a measure of the extent to which matter has been exposed to
ionizing radiation

Weakness the state or quality of being
to lose or cause to lose water; make or become anhydrous; to lose

Dehydration  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

Vocabulary focus II

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

IpomeHneBa XBOpoGa — 3aXBOPIOBAHHS, 1[0 BUHUKAE B PE3YJib-
TaTi  OJEpXKaHHSA  MIJABMINEHOI JIO3W  pajiamii, BKIOYAI0UN
OMPOMIHCHHSI PEHTTCHIBCBKUMH TPOMEHSMH, T'aMMa-TIPOMEHSIMH,
HCWTPOHAMM ¥ IHIIMMH BHJAMH SJICPHOTO BUIIPOMIHIOBAHHS Y
BUTJISII OMAIB M BUOYXY aTOMHOI O0OMOH.

AHeMiss — 11¢ 3HWKEHHs piBHA remornnoOiny (HD), rematokputy
(Ht) 1 KiTBKOCTI €PUTPOLMTIB Y KPOBI.

3iBepT

— OJUWHUI BUMIPIOBAaHHS CKBIBAJICHTHOI JI03U




10HI3amiifHOTO BUNIPOMiHIOBaHHS B crcteMi ClI.

JlaGopaTopis — 1e 00'exT, KUl 3a0e3rnedye KOHTPOIbOBaHI
YMOBH, B SKHX MOXYTH IMPOBOAMUTHCS HAYKOBI YM TEXHOJOTI4HI J[0-
CITIPKEHHS, EKCTICPUMEHTH Ta BUMiPIOBaHHS.

JleraabHa mo3a (JII) — KiTBKICTh pEYOBHHH a00 (hi3MIHOTO
(dakTopa (BHUIIPOMIHIOBAHHS), SKE TPH MOTIMHAHHI HOro TiloM
BUKJIMKA€E CMEPTh.

PagioakTuBHi MaTtepiaiu — Oyap-AKi MaTepiand, sKi MICTATh
PamIOHYKIIW 1 IS SIKWX MHATOMAa aKTUBHICTH MPOOW TEpEeBHUIIYE
MEXi, BCTAHOBJICHI HOPMaMH, IPaBUJIaAMHU Ta CTAHAAPTaMH 3 SACPHOT
Ta pajiamiiftHol 0e3meKu.

PentreniBcbki mpoMeni — ¢opma eneKTpOMarHiTHOTO BHIIPO-
MIiHIOBaHHS, sika Ma€ qoexuHy xBuii Big 0,01 mo 10 HarHOMETDIB.

CBuHenb — 1€ XIMIYHHH €JIEMEHT, SKHH I103HAYa€ThCs
cumBoJsioM Pb (Bix marturcskoro plumbum) ta atromauM HOMepowm 82.

ConsiuHa pajianis — eNeKTPOMarHiTHE i KOPITyCKYyJISIpHE BHU-
npomiHioBaHHs COHII, SIKE MOIMUPIOETHCS Y BHIVIAJI €IEKTpOMAr-
HITHHX XBHJIb.

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 possibility 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 showing the times or|

dates when they are intended to happen or be done

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



Task C. Translate into English:

1.V 1934 pomi Iper T1a J[Ixou-®penepik Komio-Kropi
oOCTpiTIOBaTM  TOHKWMH  JHCK  HEPAIiOaKTHBHOTO  AJIOMIiHIIO
anb(a-qacTHHKaAMH.

2. BumaaxoBo iXHil Mpuian palioaKTUBHOCTI BUSBHB POOOTY
MoOIM3y AMFOMIHIIO HABITH MICIS TOTO, SIK BOHU BHUIAIHIHN JKEPEIO
anb(a-4yacTUHOK. Ha TXHE 3AMBYBAHHS, IHCTPYMEHTH IMOKa3al, IO
BiJT aJTFOMiHi€BOT (DOJIBIU BCE 1I€ HAJIXOIUIO SIKECh BUITPOMiIHIOBAHHSI.

3. ITlepma ix 3moragka moiysirana B TOMY, IO aJIOMiHIH JA€HIO
3a0pyIHUBCA, aje 1eld BapiaHT He3abapom OyB BigxuHyTHi. [loTim
BOHHM BUIPOOYBAJIM €MaHAIlI0 1 BUSBUIM Il OUIBIIY HECIHOIIBAaHKY
— aJIIOMIiHIEBUH JUCK HE BHUJAB YKOJHOTO i3 TPHOX THITIB 3BUYAHUX
panioaKTHBHUX TPOMEHIB, aje BUPOOJSIB MO3UTHUBHI €IEKTPOHH, Ti
cami MO3UTPOHH, SIKi OyJIM BUSBJICHI ABOMa POKaMH paHille.

4. Xomio-Kropi moBTOpUB CBiif €KCIIEPUMEHT 1 BUSIBUB TaKHI Ke
pe3yibTaT. Brepmie B icTopii HayKM pajioakTHBHHUI eleMEHT OyB
OTpUMaHMii y Jaboparopii.

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

Radiation can destroy the body’s ... .

Further ... have been reported in the capital city.

A lot of workers are absent because ... .

You should take a large ... of this cough medicine before ping
to be
They were relying on the enemy’s ... in the air.

The ... showed that her leg was not broken.

High levels of ... have been recorded near the power station.
... caused by radiation.

He's suffering from ... and closed arteries.
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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 counter, Since its introduction, in
1928, the use of the Geiger counter has become increasingly
widespread, and the name of Geiger 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 disintegration, 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. 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

Choose the best alternative from the options (a, b, c, 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; ¢) 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; ¢) 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

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, etc.).

a)2;b)15;¢)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 the
massive dose of radiation general population body

measuring the amount of tissue



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

1. ... BUIIPOMIHIOBaHHS B IOBHOMY O0Cs31 HE BUBYCHE, aJic BBa-
JKAETHCSA, M0 MOPYIIECHHS KIITUHHOI aKTUBHOCTI € HACIIAKOM XiMid-
HHX 3MiH, BUKJIUKAHHX 10HI3aLI€0.

2. Jlesiki TKaHWHM Tia OUIBII YyTJIMBI IO pajlialiii, HiX 1HII, 1 iX

JieTHIe BpakKaTH; KIITHHUH B ... (KICTKOBHM MO30K, celle3iHKa Ta
niMdaTHdHi By371) HaI3BUYaiHO Ty TIIHBI.
3. BmmB pagiaiiii MOXe BHMKJIUKATH ...; TIOTOMCTBO THX, XTO

MiANAETECS  HAAMIPHOMY  BUIPOMIHIOBaHHIO, SK  IIPaBHJIO,
JIEMOHCTPYE IIKIJJIMBI TCHETUYHI 3MiHH.

4. Tlicnst ... peakiiss MOke OyTH HACTUIBKM CEPHO3HO0, IO
LIBUJIKO HACTAE CMEPTh.

5. Papiamiitna XxBopoOa — 1i¢ MIKIJIMBUE BIUTUB HA ... 3a paxy-
HOK BIUIMBY Pa/liOaKTUBHUX PEYOBHUH.

6. Bimpmie Toro, .. B JOCTAaTHIH KUILKOCTI BHCTadae, 100
BHUKIIMKATH PYWHYBaHHS TKaHWHH, OCOOW, SKi 3a3HAJIU HAJIMipPHOTO
BIUTMBY COHSYHUX TPOMEHIB, TakKi sIK ()epMepH i MaTpocH, MaroTh
Ha0araTo ... paKoM MIKipH, Hi’K HACeIIEHHS B IIJIOMY.

7. JlozumeTp, IpUCTPIH, ... BUITPOMIHIOBAHHS, SIKUM ITiJTA€THCS
IHAVBITyalbHUN BIUIAB, 3aBXIH HOCATh OCOOM, SKi TMPAIIOIOTH Yy
paIioaKTHBHUX 30HAX.

Exercise 6

Find 10 equivalents from column A in column B:

A B
1) marrow a) IIKi B
2) spleen b) noza
3) emanation C) cenesinka
4) dose d) ckopoMuHynHIA
5) harmful €) TKaHMHA OpraHi3My
6) tissues f) xicTkoBHIT MO30K
7) deleterious g) BUIPOMIHIOBaHHS
8) lead h) kmiTaHEMI




9) cellular 1) 37T0SIKiCHUIA

10) transitory j) cBUHEIH
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. V moauHE mpoMeHeBa XBopoOa Moxe OyTH 00yMOBIIEHA 30-
BHIIITHIM OMPOMiHEHHSIM a00 BHYTPIIIHIM — IIPH MOMaNaHHI pajio-
aKTUBHHUX PEYOBHH B OpPraHi3M 3 MOBITPAM, 4Yepe3 HLTYHKOBO-KHII-
KOBUI TpakT abo dYepe3 IMIKipy 1 CIU30BI OOOJNIOHKH, a TaKOX Yy
pe3yabTaTi iH €KIIii.

2. Papianisi, K TpaBWIIO, YIPaBISIEThCS OE3MEYHUM CIIOCOOOM,
ajle oro BUKOPHCTAaHHS TaKOX Mepeadadac pu3uK. bBinbmiicts Bu-
MaJIKiB MPOMEHEBOI XBOPOOU CIIOCTEpIrayiv micisi aToOMHUX OomOap-
nyBaHb XipociMu Ta Haracaki, Smownis, mig wac apyroi cBiToBoi
BiifHH, 3emiieTpycy Ha Oykycimi, Amonis y 2011 p. 1 micns H,Z[epHPIX
MMPOMUCIIOBUX aBapiif, Takux sK BHOYX M moxkexa 1986 p., dxi
TOUIKO/MIIA €JIeKTPOCTaHIi0 B YopHoOu, ykpaiHa.

3. Jlesiki TKaHMHM TiJIa Yy TIUBILII 710 pajiamnii, HDK iHI, 1 Jerme
YPaKYIOTBCSI; KIITHHA B KPOBOTBOPHKX TKAHHHAX (KICTKOBI/II/I MO30K,
cenesiHKa Ta TiM(aTHYHI By3/Ii) Ha(3BHYAHHO Yy T/IHBI.

4. Han3euyaiiHO BUCOKI 03U MOIIKOIXYIOTh TKAHUHH MO3KY, i i
CMEpTh 3a3BUYAl HACTAE MPOTATOM 48 rOIHH. FOCTpI/II/I pafiariiHii
cuaapom (I'PC) — 1e cyKymnHiCTh BIJIMBIB Ha 3;[0p013;1 AK1 ICHYIOTb
OPOTSroM 24 rOJUH Micis BIJIMBY, BUCOKHX KUIBKOCTEH 10HI3yI0HOTO
BUIIPOMIHIOBaHHSI.

5. 3aranbHi KJIiHIYHI TPOSIBU IPOMEHEBOI XBOpPOOH 3aJIeKaTh Io-
JIOBHUM YMHOM BiJ 3arajibHOI JO3HM ONPOMIHEHHS. 3aJIE)KHO BiJ] CTY-
MIEHsI ONPOMIHEHHS 33 OJIMHUIIIO Yacy pPO3BHBAETHCA a00 rocTpa mpo-
MEHeBa XBOpoOa (BENUKI J03HM 32 KOPOTKH MPOMIXOK Hacy), abo
XpOHIYHa (HEBEJHKI 103M MPOTArOM TPHUBAIOTO Iepioay dacy ado
JaCTKOBO Yepe3 HaKOMMIeHHS edeKTy pasiaiii B KIITHHAX ).

6. OcoOwu, sKi NpaIOTh 3 PaJi0aKTUBHUMH MaTepianamMu abo




PEHTICHIBCHKIMH TIPOMEHSIMH, 3aXHINaOTh cebe Bim HaAMIpHOTO
BIUTMBY BHUIPOMIHIOBAHHS IIUTAMU Ta CIICIIAIHAM OJISITOM, IO 3a-
3BHYAl MICTHTh CBHHEIb. [Ipoliecu 3 y4acTio palioakKTHBHUX Peyo-
BHH CITOCTEPIraroThCs Yepe3 TOBCTI MIACTHHU CIICIiAIbHO MiATOTOB-
JIEHOTO CKJIa, IO BUKIIOYAIOTh IIKiTHBI IPOMEH.



Unit 19

POISON

Poison is any agent that may produce chemically an injurious or
deadly effect when introduced into the body in sufficient quantity.
Some poisons can be deadly in minute quantities. Others only if
relatively large amounts are involved. Factors of importance in
determining the severity of a poison include the nature 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 physician 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 important
treatment. VVomiting 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 damage that may have
already been sustained by the mucous membranes 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
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. Ilo € HaWBaXXITUBIIIMM Y JIIKyBaHHI 151 OLIBIIOCTI TIOTIIMHE-
HUX OTpyT?
YoMy B IbOMY BUMAJIKy HE MOXXHA BUKJIUKATH OJIIOBOTY?
o pobuTH y BUIIQAKY OTPY€EHHS T'a30M YU MapaMu?
[lo poOuTH, SKIIIO OTpyTa BOpanacs depes mKipy?
SIKi € BUKJTFOUEHHS TPH JIiIKyBaHH1 BUKJIMKAHHSIM OJIIOBOTH?
Yomy ByrneBoiHI HeOe3meyHi?
[lo Moke MICTUTH €TUKETKa Ha KOHTEIHepi Bif oTpyTH?

NOUTR WM

Vocabulary focus I

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

Quantity a particular or indefinite amount of anything

Concentration |, measure of the amount of dissolved substance contained 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

Vocabulary focus II

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

A0copouiss — 00'eMHe MOTIMHAHHS PEYOBUHM (HalvacTilie razy
a0o0. pinuHn) ycim 00'eMoM i1HIIOT — pinkoi abo TBepaoi — ¢aszu.

inxa pewoBMHa — XiMiuHi peYOBMHH, IO BUKIMKAIOTH MPU Ha-
HECEHHI Ha MIKipy TBapHHH YH JIIOJUHU PYHHYBaHHS a00 HE3BO- POTHI
3MiHH LIKipH.

Iporuorpyra — nikyrouuii 3acid, mo 3ynuHse ado mociaadnoe
TIit0 OTPYTH Ha OPTaHi3M.

Cupon — KOHIICHTPOBAHUH MPOMYKT, BUTOTOBIICHUH 13 1HTpeTi-



€HTIB 0€3aJKOTOJIHFHOTO HAITOI0 3 MAaCOBOIO YaCTKOIO CYXHUX PEUOBHH
He meniie 50,0 %.

I'ac — roproya pinnHa, MPOAYKT MEPETOHKH HAPTH.

TokcH4HiCTH — 37aTHICTH AEAKUX XIMIYHHX CIIOIYK Ta PEYOBUH
0i0JI0T19HOT MPUPOAN HATABATH IIKITUBY A0 HA OpPraHi3M JIFOIUHH,
TBapHH Ta POCIIHH.

KoHuenTpanis — KiUTbKiCHa XapaKTEPUCTHKA BMICTY IE€BHOTO
KOMITOHEHTA B CYMIIIi.

OTpyTH — XIMiYHI CIIONyKH, SIKi 32 TIEBHUX yMOB (HaaMipHa
7032, 3MiHa PEaKTUBHOCTI OPraHi3My Ta iH.) MOXYThb BHSBISTH
IIKI[UIMBUI BIUIMB HA JIONEH 1 TBapuH, IMOPYIIYIOYH >KUTTEBO
BaXTHMB1 (PYHKIIII OpraHi3My, BUKIMKAIOYH IATOJOTIYHI 3MiHH, a B
PAIl BUMAIKIB i CMEPTB.

Exercise 1
Complete the following sentences with the new words from the
text:

absorption concentration  injurious sufficient
guantity aid agent exposure
poison

1. Many insects are ... of fertilization.

2. Leapolitan responded by saying, «Hopefully you'll bite into a ...
apple».

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 containing 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 accumulated from
soil. The poisonous compounds may be distributed throughout the
plant, or it may accumulate in one part more than in any other, such as
the root, the berries, the foliage. [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, however, are toxic in small
amounts. For instance, one or two castor beans. [4].

Some active principles cause skin irritation, directly as in nettle.
[5].

After ingestion, the poison may act immediately on the digestive
tract. [6].




Exercise 3. «Do You Know That?..»
Translate into Ukrainian:

Acconite: includes about 75 different kinds of hardly perennial
herbs of the genus Aconitum, with palmate leaves and ornamental
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 hunting 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 unwelcome guests. The
juice was also used externally and cosmetically by the ladies to
enlarge the pupils of their eyes — a sign of beauty then as now.

Tobacco: annual plant of the nightshade family, of the genus
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 psychological 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
Papaver 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.

Mescaline: drug present in the cactus Lophophora williamsii.
Mescaline, sometimes known as peyote, is called a
«psychotomimetic» drug, one that induces illusions, changes of time
sense, and feelings of unspecified anxiety. In Mexico, these feelings
were sought by the Indians, who used the drug in communal 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 flowers. Perhaps
today the best-known mood-changing drug is the hemp product
commonly called marihuana, also known as Indian hemp ro bhang.
Hemp was known to the Greeks and Romans and to Europeans of the
Middle Ages. It has long been in use in the Middle East. Hashish — is
a purified extract prepared from dried flowers of hemp. The word
assassin (‘someone 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 genus
Erythroxylon, called coca. Cocaine has been used by South American
Indians tribes to give greater endurance and allay hunger and pain
during warfare.

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; ¢) minute; d) second

2. The remainder of the poison and its container ....
a) should save; b) should be saved; ¢) must be saved; d) must to
save

3. Atrtificial respiration should be employed if ... .
a) need; b) necessary; c) needed; d) needs

4. All contaminated garments should be removed ... .
a) quickly; b) fast; ¢) 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; ) going to; d) may



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:

1. Sxmo Oynme-sKa OTpyTa ... 4epe3 MKipy.

2. bmoBoTy Kpartie 3a Bce CynpoOBOKYBaTH B 1HIUBITyaTbHOMY
MOPSIIKY BBEICHHSM ... 3 BEJINKOIO KUTBKICTIO BOJIH.

3.... — 1e Oyap-KW{ areHT, SIKUM MOXe XIMIYHO TNPHU3BECTH
YIIKO/DKYIOUNH Y CMEPTENbHUAN e(EeKT, K0 BBEICHUN Y TOCTATHIN
KIJIBKOCTI.

4. HeOesneuHicTh iXHE BAMXaHHS Yepe3 JETeHi, KOJIU OI0BOTA
BUKIIMKaHa, OiJIbIIIe, HIXK IXHE ..., KO BOpaIICS Yepe3 JIeTeHi.

5. 3HauHi BUKIIOYEHHS NPHU LOMY JIKYBaHHI y BHUIAJIKaX BBE-
JCHHS ..., TAKHX FK ..., Ta JIEIKUX BYTJICBOJIHIB, TAKUX K ... .

6. eTmkeTka MOXe MOKa3yBaTH IHTPEIi€HTH, 3ac00U Tepioi 10-
oMor# aoo ... .

7.

Exercise 6

Find 12 equivalents from column A in column B:

A B
1) soap a) 3710pOB'st
2) polluted b) nikyBanHst
3) label C) mKipa
4) treatment d) Mo
5) vomiting €) CITyCTOIIECHHS
6) damage f) etukerka




7) volatile g) HUTYHOK
8) stomach h) 3a6pynHennit
9) skin i) HeraiHoO

10) immediately J) neTkwuit

11) emptying K) mkona

12) health 1) GiroBaHHsS

Exercise 7

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

1. Kucioti — 11e pe4oBHHH, 5KI ¥ BOLLY BUUISIOTH 10HU rlz[po—
rery. Jlyru — ne pedoBuHH, SKi Y BOJI BHIUIAIOTH rmpooxcnum
ionu. [Ipu 3MilTyBaHHI KUCTIOTH 3 JIYTOM I1i JIBa THITH 10HIB B3aEMHO
3HUIIYIOTH OJIVH 1HIIHH, YTBOPIOETHCS HOBA PEUOBHHA, KA Ma€ HA3BY
XiMiYHa CiJIb.

2. Y cycnensii YaCTUHKU TBEP0i PEUOBUHU PO3MOUIAIOTECA Y
piouvHi, ame cami YaCTMHKH OiNbIi, HDX y PO3YHHI. SKIIO JaTH
CyCITeH3ii HACTOSTHCH, TO OUTBIIICTh TBEPAUX YACTHHOK OCS/IE Ha THO.

3. ToxkcuuHi edexTH eHaocylb(aHy MOXYTh BIUIMBATH Ha Oa-
raro OpFaHlB i CHCTEM, IO MPEJCTABISE IMUPOKHHA CIIEKTP O3HAK i
CUMITOMIB. X04Ya BiH HA3UBAETHCS OOMEKEHUM IMECTUIUIOM, Kia-
cudikoBanuMm OK, BiH MPOJIOBKYE BUKOPUCTOBYBATHUCS, OCOOIUBO B
KpaiHaX, IO PO3BUBAIOTHCS, 3aBIISIKH HOTO OJaroTBOPHOMY BILTUBY
Ha CLIbCHKE TOCIOIapPCTRO.

4. Emninemionoris OTpy€eHHsI MoKe OyTH BUBYEHA 3 PI3HUX TOUOK
30py. O HHX HAJIEXaTh 3aralibHa CMEPTHICTh, KUIBKICTh TOCHITAI-
30BaHMX JI0 JIKapeHb Ta 3alUTH A0 cIyk0 iHopMmamii mpo oTpyTH.
BurmnaakoBe OTpyeHHS YacTillle 3yCTPIYaeThCs y TiTEH.




Unit 20

MERCURY POISONING

Mercury poisoning is a tissue damage resulting from the ingestion
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 irreversible nervous system and brain
damage, e.g., loss of motor control, numbness in limbs, blindness, and
inability to speak. Women who have eaten methyl
mercury-contaminated food while pregnant 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-century 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 mercury is a naturally
occurring environmental contaminant in some areas. Minamata
disease was named after the occurrence, in the 1950s and 1960s in
Minamata, Japan, of many cases of severe mercury poisoning. It was
found that chemicals factory was discharging its mercury-containing
wastes into the local waters, contaminating fish that residents caught
for food. Mercury poisoning in the United States came to public
attention in 1969, when it was learned that the children in a New
Mexico family were afflicted 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
contain significant levels of the metal. Most mercury pesticides have
been with-drawn from the U.S. market, and in 1972, 91 countries
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?

ocouhlrwhE

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

1. Ski 3axBOprOBaHHS MOXKE CIIPUYMHHUTH OTPYEHHSI PTYTTIO Ta 11
cossiMu?

2. SIki Bagm 370pOB'S MOXKYTh BUHHKATH Y HEMOBIIAT y Pasi Mo-
TPAIUISTHHS B OPTaHi3M KiHKH 1Ki, 3a0pyTHEHOI METHII PTYTTIO?

3. SxuM mmsxoM pTyTh Ta 1l 3'€MHAHHS MOTPAIUISIOTH O Op-
TaHi3My JFOAHHN?

4. o sBrsie coboro xBopoba Minomaru? B siki poku i Ha sIKiit
TEpUTOPIi BOHA IOIIHPIOBAIACS?

5. Slkuit BUDAaJOK OTPY€EHHS PTYTTIO IPUBEPHYB 10 ceOe yBary B
1969 p.?

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 becomes
chemically harmed (poisoned) by a toxic substance

is a chemical element with a symbol Hg and an atomic number

Mercury 80; the only metallic element that is liquid at standard
conditions for temperature and pressure

Mucous is amembrane that lines various cavities in the body and covers

membranes the surface of internal organs

Methylmercury |is an organometallic cation with the formula [CH,Hg]"

Environmental
contaminant refers to harmful chemicals present in soil, air and water




Ocean dumping has always been considered the cheapest and the easiest way of]

disposing of wastes

Vocabulary focus II

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

Tokcu4yHOI0 — HA3WBalOTh PEYOBHHY XiMigHOro abo
OI10JIOTIYHOTO TOXO/KEHHS, IO TPH TOTPAIUIIHHI B OpraHi3M
JMIOMUHY BUKIUKAE TOPYIIEHHS HOro (i3ioNoriyaux QyHKIIA B
pe3ysabTaTi 4oro BUHUKAIOTh CHMITOMH OTPYEHHS.

OTpyennsi — nopymeHHst QyHKIIH Y1 YIIKODKCHHS OpraHiB
BHACIIIZIOK Aii OTPYT 4YM TOKCHHIB, II0 NPOHHUKJINW B OPraHi3M 4u
YTBOPUJIMCS B HHOMY.

CopOuiss — ximMiyaAN 1 Pi3UYHUE TIpoIleC TOTIIMHAHHS OITHIEI0
PEYOBHHOIO (TTOBHUM 00'€eMOM aie HOBerHeIO) 1HIIIOI.

Hecruuuam — ne ximikaTH, sKi BHUKOPUCTOBYIOTHCSI B
CLTBCBKOMY TOCTIOJIAPCTBI, CaIiBHHUIITBI I7Is1 00POTHOM 31 MIKITHUKAMHU
(wkipmmBuMHu 2060 HeOaKAaHWMHU MIKpOOPTaHi3MaMH, POCIUHAMH 1
TBapUHAMH).

3a0pyaHeHHsI — 1I¢ 3MiHa SKOCTI HABKOJIHMIIHBLOTO CEPEIOBUIIA,
1[0 TIPU3BOIUTH JI0 HErATUBHUX HACIIIJIKIB.

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 become 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 | instrument for measuring changes in the air pressure and weather
or calculating height above sea level




Task B. Use the word combinations in your own sentences:

a bright silver luster; to tarnish at ordinary temperature; uniform
expansion; high density; low coefficient of expansion; slight vapour
pressure; ordinary temperature; the liquid type barometer; small
vapour pressure; boiling point; mercury vapour; emitting 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 Holland
and England. He invented a thermometer (using mercury instead of
alcohol) with a new scale, named after him. The Fahrenheit 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).

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.

Rene Antoine Ferchault de Reaumur (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 Reaumur scale was
different from the Fahrenheit scale and the Reaumur thermometer
used alcohol instead of mercury as its liquid. Reaumur also invented
and gave his name to Reaumur porcelain, an opagque white glass; and
he was eminent in his day both as a naturalist and a metallurgist. The
Reaumur thermometer was known for some time as the German
thermometer though Reaumur 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:



Mercury poisoning in the United States.
The importance of mercury.

The occurrence of mercury.

The use of mercury.

The properties of mercury.

Organic mercury compounds

nmoow>

1. .

Mercury is unusual in that it is the only metal which is stable 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.

3. .

Despite having high boiling point, mercury does not show a small
vapour pressure even at ordinary temperatures.

4. ..

Being raised to a temperature above its boiling point, mercury
vapour readily conducts electricity at the same time emitting radiation,
it being is rich in ultraviolet rays.

Exercise 4

Task A. Memorize the following words. Use them in the situations
from the text:

suggests prolonged occurrence salts discharging

Task B. Some words are missing. Choose the most appropriate
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 disease,
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 manufactory of felt hats.

3. Recent research ... that mercury is a naturally environmental
contaminate in some areas.

4. Minamata disease was named after the ... in the 1950s and
1960s in Minamata, Japan, of many cases of severe mercury
poisoning.

5. It was found that chemicals factory was ... its mercury-con-
taining wastes into the local waters, contaminated fish that residents
caught for food.

Exercise 5
Choose the best alternative from the options (a, b, ¢ or d) to
complete each sentence:

1. Organic mercury compounds, especially methyl mercury, can
cause ...
a) brain damage; b) infarction; c) skin disorders; d) leukocytosis

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) invisible hat; b) wide-brimmed hats; c) felt hats; d) hat with ear
flaps

3.1t is believed that elemental mercury and inorganic mercury
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; ¢) 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; c) radiochemistry; 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; ¢) ocean dumping;
d) production inorganic compounds

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 missing. Choose
the most appropriate for each gap from the words above:

1. OtpyeHHS PTYTTIO — 1€ ... BHACIIIOK MOTPAIUISTHHS JIO Op-
raHi3My BEJIMKOI KITBKOCTI PTYTi Ta ii CHoNyK.

2. JKiHka, 1110 BJ)KMBAaJA ... IMiJl YaC BariTHOCTI, Ma€ PU3MK HAPO-
JTH JUTUHY, SKa OyJie CTPa)IaTH BiJl CIIMOTH, CIIOBUTLHEHOTO PO3-
BUTKY, KOHBYJILCBHUX HAIaJiB.

3. PryTh Ta ii HeopraHiuHi CHONYKH B iHEPTHOMY CTaHi JAero-
HYIOTHCS Ha JIHI BOZONMHMII, /1€ 3aBISKH ... IEPETBOPIOIOTHCS HA Me-

TUJI PTYTh.
4. HepmaBHi JOCHIKEHHS MOKa3ylOTh, IO PTYTh € ... B JESIKUX
paiioHax.
5. ... oTpUMaJsia CBOIO Ha3BY MiCJI iIHUUAEHTY MacoBOIO OTPY-

eHHst B 1950—1960 pp.
6. bimemricts ... Oyio BuBe3eHo 3 puHky CIIIA.



Exercise 7

Match 7 words in column A with the words of similar meaning in
column B:

A B

a) damage 1) intoxication
b) contaminated 2) refuse
c) toxic 3) infected
d) converted 4) virulent
e) poisoning 5) harm
) wastes 6) remade

1 2 3 4 5 6

Exercise 8

Insert 4 sentences 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 number
of vegetable crops.

D. Mercury is known to be a rare element.

[1]. The element is found in trace amounts throughout the lith-
osphere (rocks and soil), the hydrosphere, the atmosphere and the
biosphere (in tissues of plants and animals). In the rocks 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 occurs only in
parts per billion. In the atmosphere mercury is present 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 mercury in the form of
corrosive sublimate (HgCl,) can be used for disinfecting seeds. [3].

Due to such large-scale uses a considerable amount of mercury
waste is likely to flow into the air, the soil, the streams, rivers, lakes.

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 / Recent
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, Japan /
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 + O, HG +
SO,; mercuric nitrate; dilute nitric acid

1. Mercuric oxide is obtained as a bright, orange-red, crystalline
substance either by heating mercury in air or by the paralysis of ... .

2. It is also obtained as a ... when soluble, basic hydroxides are
added to solutions of mercuric nitrate, the hydroxide undergoing
spontaneous decomposition.

3. The ... is known to differ from the red only in that its particles
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 oxidizes
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. PryTb Ta ii coui, ajgcopOyOUHCh MIKIPOI Ta CIM30BUMH 000-
JIOHKaMU a00 TOTJIHHAIOYHCH 3 OTPYEHOIO 1KE0, MOKYTh BUKITHKATH
MOJIpa3HEHHsI IIKIpH, TeMOpPOW, PYyHHYBaHHS HUPKOBUX KaHABIIIB,
XBOPOOH TIEUiHKH, PO3JIaH MUTYHKOBO-KUIIIKOBOTO TPAKTY.

2. OpradiyHi CIIONyKH PTYTi, & OCOOJMBO — METWJI PTYTh, €
HAfOLIbII ~ TOKCHMYHMMH; 1i CIIOJIYKH MOXYTh INPOXOIUTH
remMatoeHedaniyHuidi Gap'ep 1 BUKIMKATH HE3BOPOTHI MOPYIICHHS
HEPBOBOi CHCTEMH 1 MOIIKOPKEHHS MO3KY, HANpHKIAA, BTpary
KOHTPOJIIO PYXY, OHIMiHHS KiHIIIBOK, CIINOTY, Ta BTPAaTy MOXIIUBOCTI
TOBOPHTH.



3. PoOiTHUKHM 0araThbox raiy3ed MPOMUCIOBOCTI, B SKHX BUKO-
PUCTOBYETBCS PTYTh, HANPHUKIAM, M00yBadl PTYTi, XIMIKH, MOXYTh
MMOCTPaXKIATH BiJl BUTIAPIB PTYTI.

4. BBaxaeTbcd, IO €eMEHTapHa PTYTh Ta HEOpraHidHI PTYTHI
COJTi, X04a 1 JOCHThH 1HEPTHI, MPOTE, OCIIAI0YN Ha AHI BOJOUM, Iepe-
TBOPIOIOTHCSI HA METWJI PTYTh, TOTIM IS CIIONIYKa IOTPAILIIE y Xap-
YOBHH JIAHIIIOT 1 3a0pyaHIOE pulYy, Ky JTIOHHA BUKOPHUCTOBYE B 1XKY.

5. Orpyenns pryrrio B Crnomydenux Illrtatax craio Bigomo
rpoManchbkocTi B 1969 porri, Koau BHSABHIOCS, IO IITH B CiM'T 3
HBIO-MEKCHKO CTpa)kKAanu BiJ OTPYEHHS PTYTTIO MICIS BXXHBaHHS
M'sica CBUHEH, 110 TOJYBAIMCS POCIMHAMH, 0OPOOICHUMH PTYTTIO.

6. Y 1970 pOI_Il 01710 BHUSIBIIEHO, IO M€Y, TyHelb 1 iHIIa BelnKa
puba y BepXiBIli XapuOBOT0 JIAHIIOTAa MICTATH 3HAYHI 00CATH METay.

7. BinpmIicTh PTYTHUX MECTHNHIIB OYJIO BWIYYEHO 3 PHHKY
CIIIA, a B 1972 pomi kpaina cxBanuia 3a00pOHY Ha CKHIaHHS B OKE€aH
PTYTI Ta iHIINX 3a0pyIHIOBAYiB.

8. Imes 3acTocyBaHHS HEOPTaHIYHUX XIMIYHUX 3aC0O0iB IS JKY-
BaHHs XBOPOO HaOyJia MOIIMPEHHS B YacH CEPeTHBbOBIUUS Y Mpallsix
QJIXIMIKIB, SIKi 3 LI€I0 METOIO IIHPOKO 3aCTOCYBATH CIOIYKH MEpPKY-
pito, cTuOito, Kynpymy, IUHKY, apceHy, pepymy.

9. I'perbke CJIOBO, IO CIIEPIIY O3HAYANIO CIUIAB METaliB (KpiM
3ajiza) 31 PTYTTIO Ta iH., a TaKOX IPHPOAHY CIOJYKYy cpibma 3i
PTYTTIO, a 3rogoM B3aram cymim — 10 paloypo (<poddtio,
HOAGGO®m  ‘pO3M'SKIIYIO’, HOAOKOCS; ‘M'IKHil’), TPUHAILIO B
€BpOTICHCHKI MOBH HE 3 TPEIbKOro, a 3 apabChKOro jpKepena —
amaioama (B CepelHbOBIYHUX JIATHHCHKUX TEKCTaX 3yCTPIiYaeThCs
icCaHChbKe CJI0BO amaioama ‘amanbrama'). Y TperbKii i3 poloyua y
TaKOMY 3HAa4Y€HI YTBOPHIIOCS 3 YACOM CJIOBO TO UOAOUUO ‘30JI0TO’.



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 proportion.
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 mixture 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 compound 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 mixture 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 separated by physical
means such as distillation, evaporation, precipitation, filtration,
solvent extraction, or chromatography.

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:

ocoakwnE

SIxi OyBaroTh cymiri?

o Take rereporeHHa cymim?

SKor0 CyMIlIIIIO € Cycnensis?

o Take cruiaBy i AKi BOHH MOXYTb OyTH?

o siBysie coborO cycrensist 3070Ta?

Uu € po34rH IYKPY Y BOJi F€TEPOreHHOI0 CyMIIIIII0?

Vocabulary focus I

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 substance through
another without any chemical reaction 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 itself, physically disconnected
distinct, or individual
denoting a process involving substances in the liquid, or

Homogeneous 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 component (the solvent)

Colloid a homogeneous non-crystalline substance consisting of large

molecules or ultramicroscopic particles of one substance

Observation

the action or process of closely observing or monitoring
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 resistance 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 explanations.
Use them in the situations of your own:

Konpepcist npolec MepepoOKH Ta3iB 3 METOK 3MiHM CKJIaay BHXIiJHO]
ra3oBoi cyMirii
PaginoBaHmii  |ounieHNH, 3BUIBHEHNH BiJl JOMIIIOK
Po3umn oHOpifHA (i3MKO-XIMIYHA CHUCTE€Ma, B SIKiH OJHa PEYOBHHA
iBHOMIpHO pO3IOJIiJIeHa B iHIIiiH
MeTtanypris

HayKa IIpO OAEPXKaHHI METaliB 3 pyX a0 Pe4OBHH, SKi MiCTATbH
MeTany; IIpO HaJaHHSI MeETaJeBUM CIUIaBaM HEOOXiIHHX
BIIACTUBOCTEH

Cyxa neperonka

PO3KJIaZaHHs piIkuX a0o TBEpAMX pPEYOBHH HA CKIAIOBI
YACTHHM IIJSIXOM HarpiBaHHs 0e3 JI0CTYIY MOBITPs

[posizopu B anTeKax roTylTh 3 YUCTHX JIKAPCHKUX PEYOBUH MIKCTYpPH, 110
B IepeKIajli 3 JATUHCHKOI 03HAYa€ caMe CyMillli
Mo.texy.ia Lle HaliMEHIIa YaCTHHKA PEYOBHHHU, sIKa BU3HAYa€ i BIACTUBOCTI

i 37aTHA JI0 CaMOCTIMHOTO iCHYBaHHS

OcHoBHa Maca

B arMoc(epi IuIaHeTH BHHUKJIA TUIBKU MICJs MOSBU Ha 3eMJI]

KHCHIO nepmux — (OTOCHHTE3YIOUMX  OJHOKIITUHHUX  OpraHi3MiB

PeuoBuHy MOXXHAa PO3MOJIOTH Ha HaTOHIIOMY MIIHHI i Bce OIHO KOXHA
KpyTHHKa Oy/ie CKIamaThCs 3 BEJMYE3HOT KITBKOCTI OHAKOBHX|
MOJIEKYJ i 30eperke BCi BiJIOMi HAM BJIACTHBOCTI L€l peUOBHHU

ATOMH B MOJIEKYyJaX Pi3HUX PEUYOBMH 3B'S3aHi OJUH 3 OJHHUM B YiTKO|
BU3HAYCHOMY IIOPSAKY, BCTAHOBJICHHS SIKOTO — OJHE 3
HaMNIiKaBIIINX 3aHATH

Exercise 1

Find 6 equivalents from column A in column B:

A B

1) physical combination

a) ¢i3uyHi 3ac00U

2) pure substances

b) BisyaneHe ciocTepexeHHs

3) chemically combined

C) OJHOPiAHI cyMili

4) homogeneous mixtures

d) ximivHO 3'emHAHI



5) visual observation €) YMCTi peYOBUHH

6) physical means ) dizruna komOiHaIis

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 /.

2. Mixture / a/ suspension / heterogeneous /a/is/.

3. Heterogeneous / mixtures / or / are / homogeneous / often / 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:
KOJ'IOII[I/I CIIJIaBH BI/IH_IYKaHI/Iﬁ
Task B. Complete the following sentences with the new words:

1. A...isdistinguished 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 combined
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:

MeTalu CYCHEH3Is Bi3yaJIbHUI
MAarHit BiJJOKpeMIICHUH CyMiI

Task B. Translate the sentences into English and insert the words
into them:

1. KomnoHeHTH ... 30epiratoTh cBOi XiMiuHi BIaCTHUBOCTI 1 MO-
KyTb OYTH IIPUCYTHIMH Y Oy Ib-SKHX HPOMIOPIIsX.

2. Bonu ximMiuHO KOMOIHOBaHI Ta BasKKO .

3. Cymbdin 3amiza He TNPUTATYE ..

4. KomnoneHTH OI[HOplI[HOl CyMilni  3aHagTO  TICHO

00'€AHYIOTBCSI, OO BIAPI3HATH iX BJ ... CTIOCTEPEKEHb.

5. ... € TETEePOreHHOI CyMIMIIIIO.

6. CruaBu SIBISIOTH COOOO CyMilli ... i MOXKYTb OyTH OJHOpIA-
HUMU a00 reTepOreHHUMHU.

Exercise 5

Match each word in column A with the word of similar meaning in
column B:

A B
1) mixture a) ingredients
2) form of b) can be seen
3) product of c) 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 combined
chemically. A mixture refers to the physical combination of two or
more substances in which the identities are retained 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 regarding the
separation processes required to obtain their constituents (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) KOHIIEHTpaIlis
2. research b) 3aBigyBau
3. toxic ¢) BUOYXOBHH
4, catalyst d) BHPOOHHIITBO
5. production €) KaranizaTop
6. explosive f) rokcuunmit




7. manager g) OCITi IPKEHHS

8. concentration h) possuToK
1 2 3 4 5 6 7 8
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.

ISR NS

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 solids 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 mixture, a
new variable makes its appearance : namely, the composition 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 conductivity 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, making up a series
of different mixtures, and measuring the melting 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 naked
eye: a rock, a slurry of sand suspended in water, kerosene floating on
water, a form of bubbles in liquid. For others, a microscope is needed:
paint, milk, smoke, cast iron are heterogeneous on a microscope scale.
[5]. Because, fortunately, the identifying 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 use:

Extraction

Fractional Solubility
Fractional Freezing
Crystallization
Homogeneous Mixtures
Distillation

Two Consequences

EMMUOwy

1. ..
Oxygen and nitrogen are gases at room temperature, can be cooled
until they become liquids, and the liquids are completely 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 component.

2. ...

The first consequence is that the vapor becomes richer in nitrogen
and the liquid richer in oxygen, so that a partial purification has been
achieved. The second consequence is that as the composition 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 19" century.

3. ..

Water and ethyl alcohol mix in any proportion to form solutions,
which freeze at various temperatures. When such a liquid begins to
freeze, the solid crystals that appear do not have the same composition
as the solution. Over most of the composition range the solid is pure
ice. Again there are two consequences; 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 another 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».

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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