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IMosicHuTeILHAA 3alIUCKA

JlanHoe mocoOue mpeaHa3Ha4yeHo Juisi  paboThl €O  CTYyJACHTaMH,
OoOyJarolmuUMHCsL TI0 CHEIUATbHOCTH «AHAIUTUYECKUNA KOHTPOJIh KauecTBa
XUMHUUYECKUX COCAUHECHUM)», U CTAaBUT CBOCH 1I€JbI0 MOATOTOBUTh UX K UTCHHUIO U
MEPEBOY COOTBETCTBYIOIIEH TEXHUUECKOU JIUTEPATYPhl HA AHTJIUMCKOM SI3BIKE, a
TaKke chopMUpOBaTh 0a30BbIC HABBIKM U YMEHHUS JJIsl YCTHOTO OOIIICHHS Ha S3bIKE
10 JAaHHOM CHelMalbHOCTH.

[Tocobue comepKUT aaanTUPOBAaHHBIE W OPUTHHAIBHBIE TEKCTHl U3
MHOCTPAHHBIX XYPHAJIOB U HAaYYHO-TEXHUYECKOM JIUTEPATYPhI, & TAKKE TEKCTHI,
MEPEBECHHBIE C PYCCKOI0 HA AHTVIMMCKUM A3bIK. TeMaThKa TEKCTOB CIEIYIOLIAs:
oOIlasi ¥ HeOpraHuveckas XuUMHUs, MpaBWIa YTEHUS XUMHUUYECKUX (POpMylT U
ypaBHEHUN, XUMHUUYECKas TOCyaa U 00OpyJAOBaHHWE XUMHUUYECKOW abopaTtopuu,
OIMMCAaHUE XMMHYECKHUX 3JIEMEHTOB, aHAJUTHUYECKAs XHUMMS, M3BECTHBIC XUMUKH.
ConepxxaHue TEKCTOB COOTBETCTBYET IMpOrpaMMaM CHEUUAIbHBIX AUCUUIUINH, U
[0 CBOEM CJIIOKHOCTH JIaHHBIE TEKCThI MPEJHA3HAUYEHBbI U1 CTyIeHTOB [V Kypca,
AMEIOIMNX 0a30Bble 3HAHHUSA [0 AUCHUIUINHE «AHIVIMHACKUU S3BIK». B KOHIE
MOCOOUs TIpejIaraeTcsi UTOTOBBIM TECT HAa KOHTPOJb YPOBHS C(HOPMUPOBAHHOCTU
HaBBIKOB 10 OKOHYAaHHUIO Kypca.

TexcTbl CHaOXXEHBl yIPaXHEHUSIMH, PACCUMTAHHBIMHU Ha AKTHUBHU3AIIUIO
JEKCUYECKOTO M TpaMMaTHYeCKoro wmartepuana. BpiOop ynpakHeHUNW U HX
MOCJIEA0BATEILHOCTh OOYCIIOBJICHBI XapakTepoM TeKkcToB. K Tekctam maroTcs
MOSICHEHHS, OOJIeTHalIre TOHUMaHWe U TEepPeBOJ  OTACIBHBIX  MECT,
MPEACTABISIOIINAX ONPEACICHHYIO I3bIKOBYIO TPYAHOCTD.

[Tocobue MOXeT OBITh MCHOJB30BAHO JJIsi CAMOCTOSTEIBHOW pPabOThI
CTYJICHTOB.



Unit 1. CHEMISTRY: KEY TO PROGRESS AND ABUNDANCE

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

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

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

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

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

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

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

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

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

VOCABULARY

to set up - OCHOBBIBATH

branch - orpacib

close links — Tecnas

large-scale production — mpou3BOACTBO B
OonpIIuX MacmTadbax

synthesizing - cunTes

compound — coeTMHEHHE

to evolve - pa3pabaTsiBaTh
simultaneously - omHOBpeMeHHO
manufacture - npou3BoCTBO

textile fibres - TexcTHIBHBIC BONOKHA
contribution — Bxitan

aniline dyes — aHUTHHOBBIE KPACHTENH

chemistry - xumus

science - Hayka

to include - BkIIOUATH

property - CBOICTBO

composition - coctas

codas structure - CTpyKTypa, COCTOSIHUE
matter - MaTepus

to undergo — noaBepraTbes
accompanying - COMyTCTBYIOIIHE |
energy changes — npeoOpa3oBaHue SHEPrun
abundance - n3o6unme

overall volume of production — o0uuii 00beM



MPOAYKIUH to reveal - OTKpBIBaTh, OKA3HIBATH

condition - yciosue

processing - oropaboTKa

chain reaction — nennas peakuus

discovery - OTKpbITHE

to achieve - nocturats

to play an important part—urpate BaxXHyIO
poib

much credit for this is due to our scientists
— B 3TOM 0OJIbIIIas 3aCiIyra HallluX YYeHBIX
research — riccrienoanue

to win world-wide recognition — nmomyuuth
BCEMHUPHOE MTPU3HAHUE

to serve — CIIy>)KUTh

theoretical basis — TeopeTnueckas ocHOBa
development — pa3zBurtue

enable — 1aBaTh BO3MOKHOCTh

FIELDS OF CHEMISTRY

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

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

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

Organic chemistry now merely means the chemistry of carbon
compounds.

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

Electrochemistry is concerned with the relation between electrical
energy and chemical change. Electrolysis is the process whereby electrical
energy causes a chemical change in the conducting medium, which usually is a
solution or a molten substance. The process is generally used as a method of
deposition metals from a solution.

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

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

VOCABULARY
field — oGmacTb, oTpacib current of electricity — anexTpudeckuil TOk
nuclear chemistry — anepHas xumus relation — cooTHomIeHNE, 3aBUCHMOCTh
It was ... considered (thought) — mpenmonaranmy, whereby — nmocpeacTBoM KOTOPOro
CUUTAIIN to cause — BEI3BIBATH
to consist - cocTOSTH U3 conducting medium — npoBossIIas cpeaa
to derive — mpoUCXOIUTH OT solution - pacTBOp
to include — BxirOUaTh, COIEpKATH B ceOe molten - pacruaBIeHHBIN
hydrocarbon — yrnesogopon method of deposition metals — meTon
substance - BemecTBo OCXKJICHHUST METAIJIOB
to contain — conepxxath to draw (drew, drawn) — TAHYTb
for instance - Hanpumep to repel - orTankuBaThHCs
behaviour - moBenenne boundary - rpanuna
EXERCISES
L. Give English equivalents for these words.
oTpaciib YCIIOBHUC COCTaB IMpOnU3BOACTBO
Pa3BUTHUC BBIICJIICHUC CBOMCTBO OJHOBPEMCHHO
HCCIICA0OBaHUC OTKPBLITHC HayKa JOCTUI'aTh

II.  Answer the questions.

1) Which branch of chemistry deals with the study of materials not derived from
living organisms?

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

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

4) What other branches of chemistry do you know?

5) By whom were antibiotics prepared?

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

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

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

3) ... is the process whereby electrical energy causes a chemical change in the
conducting medium.

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

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

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

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

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



9) There are more than 30 different . . . of chemistry.
10) Diamagnetic substances have no ... electrons.

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

IV. Make up sentences out of these words.

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

2) Substance, field, the study, in the presence, behaviour, chemical,

magnetochemistry, of, of, is, a, of, a, magnetic.

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

whose, won, has.

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

5) Physics, chemistry, parts, linked, which, concerned, are, closely, with, with,

physical, chemistry, is, those, of.

V.  Translate into English.

1) Hamu ydensie pa3padoTaiu HOBBII MeTOJ 00pabOTKH METAJIOB.

2) buoxumMuku BHeCIH OONBIION BKJIAJ B TPOU3BOJICTBO AHTUOMOTHUKOB.

3) DnexTpoxummsi ~ CBsi3aHa € HM3YYCHHEM  OTHOIICHUH  MEXKIY
AIEKTPUIECKON IHEPTUe 1 XUMHIECKUMU H3MECHCHHUSIMHU.

4) Pycckue y4deHble OCHOBAJH OOJIBIIOE KOJIMYECTBO COBPEMEHHBIX OTpacliei
XUMUYECKON MPOMBIILICHHOCTH.

5) OHu HE 3HAIOT COCTaBa ATOTO COCIUHEHHUS.

6) CoBerckuii co103 ObUI MEPBBIM TIOCYIAapCTBOM, KOTOPOE OPTraHH30BaJIO
KpyIHOMAacITabHOE TPOU3BOJACTBO CHHTETHYECKOTO KaydyKa.

7) DTOoT yueHbl ompenenun Qu3ndeckue W PU3NKO-XUMHUUYECKUE YCIOBUS
HeoOXOnMMBIE  JJIsi  MPOMBIINIJIEHHOTO  MPOW3BOJACTBA ©  00pabOTKH
MOJIMMEPHBIX MAaTEPHAIIOB.

Unit 2. SYMBOLS, FORMULAS AND EQUATIONS

Each of the 105 presently known chemical elements is given a symbol
which usually is derived from the name of the element. The symbol of oxygen
is O, of hydrogen is H, of helium He, of copper Cu, of sodium Na, of plutonium
Pu. Groups of symbols called formulas are used to designate compounds. The
formula for water is H,O, for carbon dioxide CO,, for sulphuric acid
H,S04.These symbols and formulas are used to indicate chemical fractions. For
example:

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

symbol - cumBon

equation — ypasseHHe carbon dioxide CO0,— aByokuch yriepoaa



presently - B HacTodIIee Bpems sulphuric acid H,S04 — cepnas xucnora

to derive — mpoucxoauThb to indicate — yka3bIBaTh, O3Ha4YaTh

copper (Cu) - mens statement — popMynrpoBKa

sodium (Na)— HaTpuit to decompose — pasnaratbcs (Ha COCTaBHbIC
to designate — 0603Ha4aTH YacTH)

INORGANIC MOLECULES AND COMPOUNDS

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

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

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

VOCABULARY
molecule - Monekyna sulphur — cepa
diatomic - 7ByXaTOMHBII covalent - KOBaJIEHTHBIH
single — eMHMYHBIA unlike — pasnuunbIii

subscript — moaCTpOYHBIN UHIEKC
polyatomic - MHOT0aTOMHBIIA
numerical — yncIoBOM
corresponding - COOTBETCTByIOIIHIA

similar — nogo0OHbBII
hydrogen chloride - xmopucTbIii BOgOnIpoBOa
electropositive - 3J1eKTPOMOIOKUTETBHBINA

PERIODIC LAW

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

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

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



missing elements. And within fifteen years gallium, scandium and germanium
were discovered.

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

VOCABULARY
Periodic Law — nepuoandeckuii 3aKoH confidence - yBepeHHOCTH
cornerstone — KpacyroJibHblii KAMEHb to express — BBIpa)kaTh
to state — hopMyIUpOBATH prediction - mpenckazanue
as follows — cienyrommm oopazom missing - OTCYTCTBYIOIINI
nuclear charge — anepHblii 3apsj within — B TeueHne
to arrive at a conclusion — npuiity K 3aKmodeHnio  to  modify - BUIOM3MEHATE
arrangement — pacriojIoXeHue to withstand — BeIICpXKUBATH
in order of increasing atomic weight — B onslaught — nosiBnenue
MOpSIIKE BO3pacTaHUsI aTOMHOTO Beca isotope — n3oron
similarity ['simi,laeriti] cxofl- rare gases — peJiKue rasbl
valence group — BajicHTHas rpynmna electron configuration — anexTponHas
to delineate - ouepunBath KoH(pHTYypanus
vacant space — cBOOOJJHOE MECTO to strengthen - ykperiarb
to predict - mpeacka3pIBaTh
existence - cymecTBoBaHNE

EXERCISES

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

IL. True or false?

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

2) Groups of symbols are called equations.

3) Groups of symbols are called formulas.

4) There are 102 chemical elements now.

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

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

7) Mendeleyev made his discovery in 1879.

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

9) The table wasn’t modified.



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

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

d 9) ex

2) 'y 10)arr
3)  sig 1y tion
4) _com_ I2)m ss g

5  lya 13)var

6) ar 14)  fy

7 t t 15)f  tion

8) v t

III. Translate the words from exercise III and make up your own sentences
with them.
IV. Find special words and terms in the cross-word puzzle.

H|Y D R0 GIE NP 0
REAICPEIL EN|L
E MCTIE]I|C]|T|GIE Y
LE O|I RORYMA
EHP O]I HE X |U|T
CT|PNOYDOI |0
HY ERD|T|I EL M
ETJI |CI RX|NICI
MP ROPE O] D E
I C AL VAL [E N C




Unit 3. Rules of reading formulas and equations.

O0o3HavYeHMe M HA3BAHUE BAKHEHIIUX XUMHYECKHX JIEMEHTOB (K TadJmIe
MemnpeseeBa)

Al — aluminium amroMuHUN
Ag — argentum cepeOpo

Ar — argon aproH

As — arsenic MBIITBSIK

Au — aurum = gold 3010TO
B — boron 6op

Ba — barium 6apwuii

Be — berillium 6epumnmii
Bi — bismuth BucmyT

Br — bromine 6pom

C —carbon yriepon

Ca — calcium kanpruit

Ce — cerium uepuit

Cd — cadmium xaamwuii

Cl — chlorine xmop

Co —cobalt xobanst

Cr — chromium xpom

Cs —caesium 1e3uif

Cu — copper menb

F — fluorine ¢rop

Fe — ferrum = iron xene3o
Ge — germanium repMaHuit
H — hydrogen Boaopon

He — helium renwmit

Hg — hydrargyrum = mercury pTyTh
J —iodine iion

Ir — iridium wupunnit

K — kalium = potassium kanuit

Li —lithium nuTtuit

Mg —magnesium MarHui

Mn — manganese Mapraser|

Mo — molybdenum momu6aeH
N — nitrogen a3zor

Na — natrium = sodium naTpuii
Ne — neon HeoH

Ni —nickel mukens

O — oxygen Kuciopon

P — phosphorus docdop

Pb — plumbum =lead cdbytw
Pt —platinum miatuHa

Ra —radium paguit

Rb —rubidium pyOunnii

S — sulphur cepa

Sb —antimony cypsma

Se —selenium cenen

Si —silicon kpemuuii

Sn — stannum = tin oJ0BO

Sr — strontium ctpoHUUK

Te — tellurium Ttemryp

Th — thorium Ttopwuit

Ti —titanium TuTaH

U —uranium ypan

W —wolfram = tungsten Bonsppam
Zn —zinc UUHK

Zr — zirconium IHPKOHUIA

IIpaBuiia yTeHuss XMuMHUYECKHUX Ppopmyt

BykBBI naTHHCKOTO andaBuTa, 0003HAYAIOIIKEC HA3BAHUE JICMCHTOB, YHTAIOTCS
COTJIACHO aHTJIMMCKUM Ha3BaHUSIM OYKB aydaBura.

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

3HaK — 0003HAYaeT OJHY CBSI3b WJIM €IMHUIY POJCTBA U HE YUTACTCH.
3Hak = yuTaercs give, form unum produce.

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

3Hak <> uynrtaetcs forms and is formed from.

[Mudpa nepen Ha3BaHKEM dJIeMEHTa 0003HAYACT YUCIO MOJICKYJI.

IIpumepsr:

C+02—>C02

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

molecule of carbon dioxide.

2H2 + 02 — 2H20
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Two molecules of H two plus O two give two molecules of H two O.

wm Two two-atom molecules of hydrogen react with 1 two-atom molecule of
oxygen and produce two molecules of water.

N2 + 3H2 <~ 2NH3

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

unu 1 two-atom molecule of nitrogen plus three two-atom molecules of hydrogen
form and are formed from two molecules of ammonia.

N32C03 + CaSO4 — Nast4 + CaCO3

Na two CO three plus CaSO four form Na two SO four plus CaCO three

unu The sodium (Na) and the calcium (Ca) switch places. The sodium combines
with the sulphate radical (SO,4), forming sodium sulphate (Na,SO,) which
dissolves in water. The calciurrrrombines with the carbonate radical (COs),
forming calcium carbonate (CaCQO;). Calcium carbonate does not dissolve in water,
and so settles to the bottom of the solution.

Task: - write any 20 formulas and read them
- write any 5 equations and read them
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Unit 4. Laboratory equipment.

I. Match the word with its definition.

1) funnel

2) beaker

3) microscope

4) slides

5) electric balance
6) tongs

7) mortar

8) pestle

9) tripod

10) rubber tubing
1) gas tap

12) matches

13) measuring cylinder
14) test tube

15) test tube rack
16) pipette

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

20) chemical

21) chemical reaction
22) chemist

23) chemistry

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

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

c) a short stick with a heavy round end

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

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

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

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

1) an electric instrument for weighing things

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

k) a glass container used for measuring liquid

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

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

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

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

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

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

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

t) a special shelf for tubes

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

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

w) a piece of equipment for controlling the flow of gas
from a pipe or container

12



I1. Learn the words and special term from the list.

b bl b dal T
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V.

1) 1-63 laboratory apparatus (laboratory
equipment) 1aGopaTopHoe 000pyaOBaHUE

2) Bunsen burner ropenka bynzena

3) gas inlet (gas inlet pipe) monBox raza
(razoBas moABOAIIAS TPYOa)

4) air regulator perynsTop moaBoja Bo3ryxa

5) Teclu burner ropenka Tekio

6) pipe union mprcoenuHeHNE ra30BOM
TPyOBI

7) gas regulator peryiasTop moCTyIUICHHS
rasza

8) stem TpyOka ropenku

9) air regulator peryisaTop nocTyrieHus
BO3/IyXa

10) bench torch HacronpHas ropenka

11) oxygen inlet mogBox KKcIOpOaa

12) hydrogen inlet moxBox Bogopoaa

13) oxygen jet cTpys Kuciopomaa

14) tripod TpeHOXHUK, TpeHOTa

15) ring (retort ring) KOJBIIO /TSI pETOPTHI

16) funnel Boponka

17) pipe clay triangle TpyO4aTbiii TJIMHSIHBIH
TPEYroIbHHUK

18) wire gauze mpoBoJOYHAs CeTKa

19) wire gauze with asbestos centre (Am.
center) MPOBOJIOYHAS CETKA C acOECTOBBIM
HEHTPOM

20) beaker crakan

21) burette (for delivering measured quanti
ties of liquid) Oroperka (1151 BhIyCcKa
W3MEPEHHBIX 00bEMOB KHIKOCTH )

22) burette stand mTaTuB A5 OOpPETOK

23) burette clamp 3axuMm 111 OFOpETOK

24) graduated pipette rpamgyupoBanHas
IIUIICTKAa

25) pipette mumnerka

26) measuring cylinder (measuring glass)
MEpHBIN HUIUHAP (M3MEPUTETbHBIN
CTaKaH)

27) measuring flask mepHas koyiba

28) volumetric flask mepHas xonba

29) evaporating dish (evaporating basin),
made of porcelain Brimapnas yamka,
BBINIOJIHEHHAs 13 (opdopa

30) tube clamp (tube clip, pinchcock) 3axxum
ISt TpyOOK

31) clay crucible with lid riuHSHBLI THTETH C
KPBIIIKON

32) crucible tongs TuUTeTbHBIC MIUTIIIHI

33) clamp ctpyOirHa

34) test tube mpoOupka

35) test tube rack mratuB g mpoOHPOK

36) flat-bottomed flask miockomonHast konda

37) ground glass neck TopibITIKO ¢
MPUTEPTOH CTEKISTHHON TIPOOKOM

38) long-necked round-bottomed flask
JUTMHHOTOpJIasi KPYTJIOA0HHAs K002

39) Erlenmeyer flask (conical flask) xon6a
OpiieHMaiiepa (KOHHYECKas Koyi0a)

40) filter flask xon6a ans GuiabTpOBAHHS TIOA
BaKyyMOM

41) fluted filter roppupoBanHbIii GUIBTp

42) one-way tap OIHOXOJOBEIN KpaH

43) calcium chloride tube TpyOKa c
XJIOPUAOM KAJIBIIHS

44) stopper with tap npoOka ¢ xpaHom

45) cylinder mwmHIp

46) distillation apparatus (distilling appara-
tus) IEeperoHHBIN anmnapaT

47) distillation flask (distilling flask)
neperonHas Konoa

48) condenser KOHIEHCATOP

49) return tap, a two-way tap BO3BpaTHBII
KpaH, JByXXOJOBOW KpaH

50) distillation flask (distilling flask, Claisen
flask) meperonnas konba (BaKyym-
neperonHas konba, konba Kistiizena)

51) desiccator sxcukaTop (CymmiaKa)

52) lid with fitted tube xpebimka c
BCTaBJICHHOH TPYyOKOM

53) tap xpan

54) desiccator insert made of porcelain
(bap¢opoBbIil BKITAIBIII B KCHKATOPE

55) three-necked flask Tpexropas xonoa

56) connecting piece (Y-tube)
coenuHuTenbHas (Y-o0pa3Has) TpyOka

57) three-necked bottle Tpexropmnas ckisHKa

58) gas-washing bottle cxisHKa

59) gas generator (Kipp's apparatus,
Am. Kipp generator) reaepaTop raza
9ammapar Kuma, renepatop Kuma)

60) overflow container nepeTo4HbIil COCy

61) container for the solid cocyn ans
3aCBINKH peareHTa

62) acid container cocy /ISt KHCIIOTBI

63) gas outlet TpyOka /s BhINTyCKa rasa

Describe the functions of each piece of equipment.
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Unit S. Description of chemical elements.

CHLORINE

Chlorine is an element with atomic number 17, atomic weight 35.5
(thirty-five point five). It is a gas at ordinary temperatures and is never found
free in nature. It is found in nature combined with other elements. At normal
temperatures, chlorine is a diatomic gas (C1,), greenish-yellow in colour and about 2
1/2 (two and a half) times as heavy as air. It liquefies at atmospheric pressure at
—34. 1° C (minus thirty-four point one degrees Centigrade) to a yellowish liquid
approximately 11/2 (one and a half) times as heavy as water. The liquid freezes at
—100.98° C (minus one hundred point nine eight degrees Centigrade). Chlorine is
soluble in water and indirectly exerts bleaching and bactericidal action by reacting
with water to form hypochlorous acid.

Cl, + H,O < HCI + HCIO — HCI + (0)

Chlorine ~ Water Hydrochloric Hypochloric
acid acid

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

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

Participating in a number of important organic reactions, in some cases
chlorine appears in the final product, as in insecticides (DDT) or in the plastic,
polyvinil chloride.

Chlorine is generally produced by electrolysis of water solutions of sodium
chloride in electrolytic cells. When sodium chloride or potassium chloride
solutions are subjected to electrolysis, there are three products; caustic soda or
caustic potash, chlorine and hydrogen. If fused sodium chloride is used, there are
two products: chlorine, and metallic sodium.

VOCABULARY
is never found free in nature He to combine coenquHATHCS
BCTpeYaeTcss B CBOOOHOM COCTOSHUU B familiar n3secTHBINR
npupoae to participate yuaBcTBOBaThH
2 1/2 times as heavy as air B 2 !4 paza to appear mMOSBISITHCS
TsKeJlee BO31yxa insecticide cpeacTBo mis ucTpedieHus
to liquefy mepexonuTh B KHIKOE COCTOSIHUE HACEKOMBIX
approximately nmpuGIu3uTEIBbHO sodium chloride moBapenHas coip,
to freeze (froze, frozen) 3amep3ars, XJOPUCTHIN HATPHUI
3aTBEPJEBATH electrolytic cell smexkTponuTHuyeckas BaHHA
soluble pacTBopuMBIii potassium chloride xmopucTeiiit Kanuit
to exert OKa3bIBaTh to subject moaBeprath
bleaching and bactericidal action caustic soda enkuif HaTp
orbenuBaromnee U OAaKTEPULIHITHOE ACHCTBHE caustic potash enkoe kanu

hypochlorous acid ximopHoBaTHCTast KHCIOTA fused=molten pacmiaBieHHBIN
unstable HeycTONYUBEII
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to destroy paspyumarth

to oxidize okucIATH, OKCUAUPOBATH
component cocraBHas 4acTb, KOMIOHEHT
ranks in reactivity about with oxygen o
CBOEHM pEaKTUBHOCTHU IOYTHU HE YCTYIIAET
KHUCIIOpOY

EXERCISES
I. Answer the questions.
1) In what state is chlorine found in nature?
2) At what temperature does chlorine liquefy?
3) Is chlorine easily soluble in water?
4) What action does chlorine exert in water?
5) What is the reactivity of chlorine?
6) What products are obtained when sodium chloride or potassium chloride
solutions are subjected to electrolysis?
7) By what method is chlorine generally produced?
8) What products are produced if fused sodium chloride is used ?

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

METHODS OF ANALYSIS

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

Sampling is complete when the subdivision is small enough to permit
analysis.

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

I/Gravimetric methods involve a weighing operation as the final
measurement.

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

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

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

16



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

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

METHODS OF SEPARATION

Methods of separating a solid and a liquid are built around two
processes, filtration and centrifugation.

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

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

NOTES AND COMMENTARY
are built around two processes — 6azupyrorcsi mechanized setting - mexanuueckoe
Ha JBYX Ipolieccax OCaXJCHHE
the process of passing ... through — mprecc depends upon — 3aBucur
IIPOMYCKAHMUS ... YEPE3 revolutions per minute — 060pOThl B MUHYTY

ION EXCHANGE METHODS IN ANALYTICAL CHEMISTRY

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

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

In analytical work we are primarily interested in the synthetic organic
exchangers. These have a high capacity for holding ions and they are not
broken down by acids or alkalies, they have a relatively simple composition.
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NOTES AND COMMENTARY

by "ion exchange" we mean -rmox of it own -cBou coOCTBEHHBIC
MOHHBIM OOMEHOM MBI TI0JIpa3yMeBaeM can move freely in and out - moryr
of like sign - olHOMMEHHBIE 110 3HAKY CBOOOHO BXOJIUTh U BBIXOUTh

for such exchange to be possible — uTo06bI1
OCYIIECTBUTH 3TOT OOMEH

CHROMATOGRAPHY AND ION EXCHANGE TECHNIQUE

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

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

Methods of chromatography have been applied to the separation of the
rare earths and a number of procedures, based on chromatography
techniques, have been developed for the separation of the inorganic cations
and anions.

NOTES AND COMMENTARY
are spread down ... into layers - ocemaior provided - rpu ycioBuH, 4TO
I1acTaMu was engaged in - 3aHuMaCs

CHROMATOGRAPHY TECHNIQUES

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

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

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

NOTES AND COMMENTARY
should be such as will allow - gomxen Obr rapid and uniform percolation - OsicTpoe n
OBITH TAaKUM, YTOOBI TIO3BOJIUTH paBHOMEpHOE MPOCauYnBaHUE

PAPER CHROMATOGRAPHY, APPLICATIONS AND
PROCEDURE

In paper chromatography-the absorption column is replaced by strips of
paper. The absorbent or ion exchanger is precipitated into the pores of the paper.
One end of the prepared paper is dipped into distilled water and allowed to
stand until the water has climbed about a centimeter along the paper. It is then
removed and dipped into a solution of the materials to be separated. After
the unknown solution has climbed about 2 cm, the paper is removed from the
unknown solution and returned to the distilled water. After the water has
climbed to about 12 to 16 cm, the strip is removed and dried between filter
paper. Brushing the dried paper strip with the proper developing agent will
produce bands similar to those produced in the adsorption column.

Numerous studies have been made of the paper-strip method for
separating cations, anions and metal complexes. The procedure is similar to that
of column chromatography.

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

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

GAS ANALYSIS

Special techniques are usually employed in the analysis of the gases.
Since the analysis of a gas, or gas mixture usually involves the measurement of
a volume and only very rarely the weighing of a sample, the results are most
frequently reported in per cent by volume rather than per cent by weight.
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It must be remembered that the volume of a gas is greatly dependent upon
both the temperature and the pressure and it is necessary to adjust each
measurement to standard conditions of temperature and pressure. It is
obvious then that these conditions must remain constant over the course of the
analysis.

NOTES AND COMMENTARY
the results are ... reported in per cent by volume over the course of the analysis - B Teuenue Bcero
rather than per cent by weight - pesynpratsl npolecca aHaian3a

OaroTCs B MPOLEHTaX OTHOCUTEIBHO 06’LeMa, a HE
OTHOCHUTCIIBHO BE€Ca

SOME PHYSICAL METHODS USED IN GAS ANALYSIS

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

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

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

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

Some attempts to apply the methods of emission and absorption
spectroscopy to gas analysis have been made.

Other miscellaneous methods include magnetic susceptibility, micro-
wave analysis, acoustical method based on the principle that the velocity of
sound in a gas is a function of the molecular weight of the gas, inferometric
methods, diffusion methods and others.

NOTES AND COMMENTARY
enables one - oOecrieunBaer based on - ocHoBaH Ha
simple to carry out - TPOCT B IOM3BOJICTBE

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

There are three fundamental schemes than can be used in the problem at
hand.
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1. Phase separation: The metal ion, A, can be determined
without interference front B if we separate A from B. We do
this by preparing a two-phase system such that all of A is in
one phase and all of B is in the other phase.

2. Selective determination: The metal ion, A, can be deter
mined in the presence of B if we can find a  determination
which is selective toward A, ignoring B.

3. Combined determination: The two metal ions, A and B,
can be determined together. This type of measurement com
bined with another independent measurement gives the amount

of each ion.
NOTES AND COMMENTARY
are more complex than - Gonee ClIOKHBI YeM the problem at hand - paccmarpuBaemas
npobiema
EXTRACTION

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

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

PRECIPITATION

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

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

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

Another type of solid-liquid phase separation 1s furnished by
electrolytic techniques. Two electrodes are placed in the solution of interest,
and a current is passed through the solution at a voltage sufficient to reduce
some but not all of the metals present. If the current and concentrations are
adjusted properly, the metals which are reduced will plate out on the electrode in
a pure metallic deposit which can be dried and weighed directly.

NOTES AND COMMENTARY
the solution of interest - ucciemyemsiii pactBop to reduce some but not all - i yacTHIHOTO
will plate out - ornaraercs yAAJIEHUA

ION EXCHANGE

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

Ion exchange substrates fall into two groups: cation exchangers and
anion exchangers. Acidic functional groups are

effective as cation exchangers. These groups include sulfonic acids,—
SOsH; carboxylic acid,— COOH; phenols or alcohols,— OH; and mercaptans,—
SH. These interact only with cations and by an exchange reaction of the
following sort:

— SOsH+M"=—SO,M +H".
Most anion exchangers are amines, depending upon one of the functional

groups — NH,— NHR, and NR,. These groups form ammonium type salts, and
the anion can be displaced:

— NH, « HC1 + X=—NH, « HX + Cl.

NOTES AND COMMENTARY
saltforming capacity - cmocobHocTh by any other method - nr00BIM HpyruM
cosieo0pa3oBaHus METOJIOM
something like - HeuTo Bpone fall into two groups - pa3nensioTcs Ha JIBe

pa3HbIC IPYNIIbI
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Unit 7. Famous chemists.
Task: 1) read the texts
2) answer the questions
3) make up a report about any famous chemist you like

Antoine Lavoisier.

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

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

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

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

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

Questions
1) What famous scientist did Lavoisier work with?
2) What experiments did they conduct?
3) The foundation of what science did their experiments provide?
4) Why was he arrested?
5) What series of experiments did Lavoisier begin in 17727

Alfred Nobel.

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

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

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

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

Questions
1) Who was Nobel’s father?
2) What was Nobel’s chief invention?
3) Why did people consider him a public enemy for a number of years?
4) What kind of Prizes did he set up?
5) What was the interest from these fund?
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Final test.

I. Match the words.
1) Solvent a) yacTuiia
2) depositing b) n1ByoKHCH
3) alkali C) 3apsia
4) particle d) pacTBopuTeH
5) mercury €) pacTBOPUMBIH
6) dioxide f) ocaxxnenue
7) dyestuff g) ypaBHEHHE
8) soluble h) kpacurenn
9) charge 1) pTYTh
10) equation J) meI0Yb

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

1) Natural gas is an ... gas that occurs in the earth's crust.

2) ... 1s aprocess used to make raw rubber useful.

3) Iron is always present as an ... in commercial aluminium and its alloys.

4) Radioactivity is the ... , exhibited by certain types of matter, of emitting
energy spontaneously.

5) A measure of the strength of the electrolyte is its ability ... an electric current.

6) When chemical substances have the same molecular weight but different
properties, they are called ....

7) Natural rubber is an elastic substance found as milky dispersion in many
species of... .

8) Cellulose is a naturally occurring ....

9) ... 1s the linking of small molecules (monomers) to make large molecules.

10)... is a chemical substance which contains plant food.

Polymerization, to conduct, vulcanization, isomers, inflammable, property, plants,
impurity, a fertilizer, carbohydrate.

ITII. Make up sentences out of these words and translate the sentences into
Russian.
1) Enough, analysis, when, is, is, the, sampling, complete, permit, subdivision,
small, to.
2) The, main, production, use, energy, fuel, of, of, is, in, atomic, uranium, a, as,
the.
3) Dealing, electrolytic, theory, solution, is, a, with, of, in, theory, compounds,
dissociation, behavior.
4) Solution, method, metals, is, depositing, from, of, a, electrolysis.
5) Composition, of, depend, only, quantitative, not, their, substances, properties,
on, qualitative, and.

IV. Make up 5 sentences of your own with the words from task I.
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