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IlepeamoBa

HapuanbHuii MOCIOHUK «AHTIIHChKa MOBa Il MAaHOYTHIX XIMIKiB» TMPU3HAYECHO
JUIs. HaBYaHHS MPo(deciiiHO OpI€EHTOBAHOTO AHTJIOMOBHOTO CHIJIKYBAaHHSI CTYJICHTIB -
MalOyTHIX (axiBIiB XIMIYHOI ramysi, ki 3400yBalOTh CTYIMiHL OakangaBpa (TEpIINi
KypC) Y TEXHIYHUX BHUIIIAX.

MeToro HaBYaJIBHOIO MOCIOHMKAa € (OopMyBaHHS NPOQECITHO OpPIEHTOBAHMX
aHTJIOMOBHHMX KOMIIETEHTHOCTEM Yy UMTaHHI, ay[AlIOBaHHI, MEpeKJajl, TOBOPIHHI Ta
MUCHbMI; TJIBHUINCHHS €(QEKTUBHOCTI TPOIECYy HaBYaHHS 1HO3EMHOI MOBH B
ayTUTOPHUHN Ta MO3aayAUTOPHUM Yac, a TaKOX IMOTJIUOJIEHHs 3HaHb 3 MpodeciiiHo
OpIEHTOBAHUX JUCITUILTIH, PO3BUTOK TBOPYOTO T4 KPUTUIHOT'O MUCIICHHSI.

HaBuanbHuii MOCIOHUK MICTUTH I’ SITh PO3ALUIIB, PO3POOJIEHUX HA OCHOBI TEKCTIB
3arajbHO-XIMIYHOI HpogeciiHo opieHToBaHOI TemaTuku («Po3zumnun», «llepiognuna
TaOMHUI XIMIYHUX elNeMeHTIB», «JIyxHi Meramm», «JIy)kHO-3eMenbHI MeTany,
«IlHeptHi rasm»). IlociOHMK yKIageHO Ha OCHOBI aBTEHTUYHUX TEKCTIB Ta
BizeoMarepianiB. KokHEH po3AiLn BKIIOYA€ I'SITh OJIOKIB 3aBJaHb, HAIIJIEHUX Ha
PO3BUTOK MPO(DECItHO OpPIEHTOBAHWUX AHTJIOMOBHUX KOMIIETEHTHOCTEM Yy YMTaHHI,
ayJlifOoBaHHI, TOBOPiHHI Ta TIMCHbMi, a TaKOX CIPSAMOBaHHMX Ha (OpPMyBaHHS
(GOHETHYHUX, JCKCHUYHUX Ta TPaMATHYHUX 3HaHb, HABHYOK 1 BMiHb BHUKOPUCTAHHS
MOBU. Bci po3minm  JOMOBHIOE TECT [JIsi CaMOCTIMHOI OLIHKA 3HAHb IICIHS
OTIPAITFOBAHHS TEMH, BIIMOBI/II JIO SKOTO PO3MIIICHI Y TOJAATKY B KiHITI TOCIOHMKA.

3aBASKM PI3BHOMAHITHICTI Ta JOCTAaTHIM KUIBKICTI BIpPaB BUKJIAJa4 Mae€
MOKJIUBICTh €(EKTUBHO OpraHizyBaTh SIK ayAHTOpPHY, TaK 1 I[03aayJAUTOPHY
CaMOCTIiifHY poOOTYy CTYJIEHTIB, CIPSIMOBAHY Ha JTOCSITHEHHS BUCOKUX PE3YNbTATIB Y
dbopMyBaHHI aHIJIOMOBHMX KOMIIETEHTHOCTEH. 3HauHa yBara Yy IOCIOHUKY
NPUAUIETBCA TapHIA Ta TpymoBid poOOTI, PO3BUTKY TBOPYUX 3II0HOCTEH Ta
CaMOCTIHHOCTI y Ipolieci HaBYaHHS.

HaBuanpHuii MOCIOHMK BKIIOYA€ HACTYMHI JOAATKH: 1) MiHI-CIOBHUK, 2)
CTEHOTpAaMH BiJie03anuciB, 3) AOBIIKOBHM Marepias Jig YCIIIIHOTO BUKOHAHHS
rpaMaTUYHUX BIpaB, 4) pekoMeHAallli MO0 HAMUCAHHSI TEKCTIB OKPEMUX
aKaJIeMIYHHUX YKaHPIB.

ABTEHTHUYHI MaTepiajil, BUKOPUCTaH1 y MOCIOHUKY, OYJI0 B3STO 13 aHIJIOMOBHUX
JPYKOBaHMX Ta €JIEKTPOHHUX JDKEpes, TOCWIaHHA Ha SKi TOJaHO Yy CIHCKY
JiTepaTypHu.

Asemopu



UNIT 1. SOLUTIONS

Lead-in
1. Discuss the following questions in pairs. ASK A CHEMIST

e\What is a mixture? A A A

e\What types of mixtures do you know? THEY ALWAYS HAVE

Give examples of mixtures. SOLUTIONS

e\What is a solution?

e\What types of solutions do you know?

Reading £
2. The following words appear in the texts you are going to read. Check
whether you know their pronunciation and meaning.
aqueous solutions [ eitkwias, "akwi-] [so'lu;f(a)nz]
gaseous solutions ['gaes1as, 'gerfas]
acidic [o's1dik] / basic ['beisik] / neutral ['nju:tral] solutions
dilute [dar'lu:t] / concentrated solutions
saturated ['saetforertid] /supersaturated/ unsaturated solution
solute ['solju:t], solvent ['solvant], solubility [ solju'biloti]
the solute’s surface particles [0a 'solju:ts 's3:fis 'pa:tiklz]
a given amount of solvent ['solvant]
be soluble in water ['soljobl] (OPP insoluble)
dissolve [dr'zolv], dissolved [di'zolvd]
affect greatly the solubility [o'fekt 0o solju'biloti]
be affected by pressure [bi o'fektid bar ‘prefa]
the net effect [00 'net 1'fekt]
be compressible [kam'presabl] (OPP incompressible)
be miscible with sth [bi 'misib(a)I] (OPP immiscible)



acetic acid [o'si:tik '&sid]

solvation [sol'veifan]; the solvation rate [do Spl'velfon 'rert]
solvated solute particles [ splveitid 'solju:t ‘pa:tiklz]

at a specified temperature ['spesifaid]

frequent collisions ['fri:kwant ka'li3(a)nz]; collide with [ko'laid]
crystallize ['kristoalaiz], crystallization [ kristolar'zerf(a)n]

reach equilibrium [ri:ff i:kwi'librrom ], [ ekwr'-]

increase noun ['mkri:s]; verb [m'kri:s]

conduct a current [kon'dakt 'kar(a)nt] BrE; ['k3:r(a)nt] AmE
phenolphthalein [ fi:nol'(f)0ali:n, -'(f)0eil-]

methyl ['me 011] ['mi:0a1l], litmus ['litmas]

3. Students are divided into two groups. The students of group A read text
A. The students of group B read text B. Then students A and B in pairs ask
and answer the questions to the texts they have read.
Student A:
a) Read the text, choose the best title for it and prepare to answer the
guestions on the obtained information.
eCharacteristics of Solutions
eKinds of solutions
eSolubility
e Solutes and solvents
Text A
Cell solutions, ocean water, and steel may appear quite dissimilar, but
they share certain characteristics. Solutions are homogeneous mixtures
containing two or more substances called the solute and the solvent. The solute
IS the substance that dissolves. The solvent is the dissolving medium. When you
look at a solution, it is not possible to distinguish the solute from the solvent.
A solution may exist as a gas, liquid, or solid depending on the state of its

solvent. Air is a gaseous solution, and its solvent is nitrogen gas; braces may be
7



made of nitinol, a solid solution of titanium in nickel. Most solutions, however,
are liguids. Reactions can take place in aqueous solutions, that is, solutions in
which reactants and products are mixed in water. In fact, water is the
commonest solvent among liquid solutions. The solutes in the solutions may be
gases, liquids, or solids. Note also that solutions such as ocean water can contain

more than one solute.

Some  combinations
Type of solution Example Solvent Solute .
— of substances readily form
Gas in gas Ailr Nitrogen (gas)| Oxygen (gas) .
Dauid solutions and others do not.
Gas in liquid Carbonated water | Water (liquid) | Carbon dioxide (gas) .
Gas in liquid Ocean water Water (liquid) | Oxygen gas (gas) A SUbStance that dlSSOIVeS
Ligquid in liquid | Antifreeze Water (liquid) :El‘lfgﬂll({—:;?e glycol |n a Solvent |S Sald tO be
Ligquid in liquid | Vinegar Water (liquid) | Acetic acid (liquid) R
Solid In liquid Ocean water Water (liquid) | Sodium chloride SOIUbIe n that SOIVent For

(solid)

Solid example, sugar is soluble in
Liquid in solid Dental amalgam Silver (solid) Mercury (liquid)
Solid In solid Steel Iron (solid) Carbon (solid) Wa-ter, a faCt yOU prObany

learned by dissolving sugar in flavored water to make a sweetened beverage
such as tea, lemonade, or fruit punch. A substance that does not dissolve in a
solvent is said to be insoluble in that solvent. Sand is insoluble in water. Have
you ever shaken a bottle of oil and vinegar when making salad dressing? If so,
what happens to the liquids shortly after you stop mixing them? You are correct
if you answered that they separate, or cease to mix. Oil is insoluble in vinegar;
and thus, oil and vinegar are said to be immiscible. Two liquids that are soluble
in each other, such as those that form the antifreeze listed in the table above, are
said to be miscible.

Some substances in solution called electrolytes conduct a current; others
called non-electrolytes do not permit the current to flow. Solutions can be
acidic, basic, or neutral. The chemist must have some means of determining
whether a solution is acidic, basic, or neutral. Chemical indicators can serve this
purpose. Essentially, an indicator is a dilute, weakly acidic solution that
changes colour as the concentration of H30"™ and OH- ions varies. Three

indicators often used in laboratory work are litmus, methyl orange, and
8



phenolphthalein. Litmus is an organic dye, which is derived from primitive
plants called lichens. It is red in the presence of an acid and blue in the presence
of a base. Methyl orange is an indicator which is yellow in basic solutions and
red in acidic solutions. Phenolphthalein is colourless in acidic solutions and pink
in basic solutions, unless they are very basic, when the indicator becomes

colourless again.

Taken from: Buthelezi T., Dingrando L., Hainen N., Wistrom C., Glencoe Chemistry

b) Ask student B the following questions.
1. What is solubility?
2. Can we dissolve any amount of a substance?
3. When does the solvation stop?
4. What is the difference between a saturated solution and unsaturated
solution?

5. Does pressure effect the solubility?

Student B:
a) Read the text, choose the best title for it and prepare to answer the
guestions on the obtained information.

e Characteristics of Solutions

¢ Kinds of solutions

e Solubility

e Solutes and solvents

Text B
If you have ever added so much sugar to a sweetened beverage that sugar

crystals accumulated on the container’s bottom, then you know that only a
limited amount of solute can dissolve in a solvent at a given set of conditions. In
fact, every solute has a characteristic solubility. Solubility refers to the

maximum amount of solute that will dissolve in a given amount of solvent at a



specified temperature and pressure. Solubility is usually expressed in grams of
solute per 100 g of solvent.

Just as solvation can be understood at the particle level, so can solubility.
When a solute is added to a solvent, solvent particles collide with the solute’s
surface particles; solute particles begin to mix randomly among the solvent
particles. At first, the solute particles are carried away from the crystal.
However, as the number of solvated particles increases, the same random
mixing results in increasingly frequent collisions between solvated solute
particles and the remaining crystal. Some colliding solute particles rejoin the
crystal, or crystallize. As solvation continues, the crystallization rate increases
while the solvation rate remains constant. As long as the solvation rate is greater
than the crystallization rate, the net effect is continuing solvation.

Depending on the amount of solute present, the rates of solvation and
crystallization may eventually equalize: no more solute appears to dissolve and a
state of dynamic equilibrium exists between crystallization and solvation (as
long as the temperature remains constant). Although solute particles continue to
dissolve and crystallize in solutions that reach equilibrium, the overall amount of
dissolved solute in the solution remains constant. Such a solution is said to be a
saturated solution; it contains the maximum amount of dissolved solute for a
given amount of solvent at a specific temperature and pressure. An unsaturated
solution is one that contains less dissolved solute for a given temperature and
pressure than a saturated solution. In other words, more solute can be dissolved
in an unsaturated solution. A supersaturated solution is a solution, which has
more solute than it could at the existing temperature. Increasing the temperature
of the solvent we increase the stability (if a solid dissolves endothermally).

Pressure does not affect greatly the solubility of solids and liquids because
they are incompressible. Gases, on the contrary, are compressible and affected

by pressure.

Taken from: Buthelezi T., Dingrando L., Hainen N., Wistrom C., Glencoe Chemistry
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b) Ask student A the following questions.
1. How would you define a solution?
2. What is a solvent and what is a solute?
3. In which forms do solutions exist? What is the most common form of
solutions?
4. How do we call substances that can and can’t be dissolved?
5. What types of solutions are mentioned in the text?

6. What chemical indicators are mentioned in the text?

Listening

4. a) Discuss the following questions in pairs or small groups.
o What is solubility?
e \What types of solutions do you know?

e Is it possible to dissolve any substance?

b) Watch the video about solubility and answer the following questions.
(https://www.youtube.com/watch?v=718zgrSydsg).

1) What happens to sugar in tea?

2) What terms are explained in this video?

3) Why doesn’t sand dissolve in water according to this video?

4) What affects the solubility of a substance? What examples are given

in the video?

c) Watch the video again. What facts mentioned in the video weren’t

mentioned in the texts in ex.3.

Language in Use

5. Explain the meaning of the words in bold in exercise 3.

11
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6. a) Give English equivalents to the following words.

Po3unH, pO34YMHHICTH, PO3UMHHUK, PO3UMHEHA PEUYOBUHA, POIYHMHIOBATHUCH,

BOI[HI/Iﬁ PO3YHH, PCArcHT, HepOS‘II/IHHI/If/'I, KHCJIOTa, OCHOBaA, KHACJIOTHUM PO3YHH,

OLITOBA KUCJIOTA, TOW, IIO 3MIIIY€ETHCS; PO3BOJUTH, HAKOMUYYBATUCSA, PIIMHA,

TBEpJE TUIO, CTUKATHUCA 3, KIHIIEBUU pe3yJbTaT, 3pIBHIOBATHCS, PIBHOBAra,

HAaCUYCHUM PO3YHH, HCHACUYCHUH PO3YHMH, HAJIUIIOK, OCiI[aTI/I, JJaKMYC.

b) Make up your own sentences in English with any 7 words from the task

above. Write them down and ask your groupmates to translate them into

Ukrainian.

7. a) Match the words with their definitions.

1. homogeneous

2. medium

3. immiscible

4. antifreeze

5. accumulate

6. solvation

7. equilibrium

8. supersaturated

a.

the condition existing when a chemical reaction and
its reverse reaction take place at equal rates

a liquid, typically one based on ethylene glycaol,
which can be added to water to lower the freezing
point

any of a class of chemical reactions, such as the
formation of hydrated copper sulfate in aqueous
solution, in which solute and solvent molecules
combine with relatively weak covalent bonds

of uniform structure or composition throughout
cause (a substance) to be deposited in solid form
from a solution

the substance in which a specific organism lives
and thrives.

the ability of a substance to dissolve; the quality of
being soluble

gather or build up

12



9. solubility I. not forming a homogeneous mixture when added
together
10. precipitate J. containing more solute than a saturated solution and

therefore not in equilibrium

b) Cover the left column and recall the terms.

8. Match the words in column A with the words in column B to make word

combinations, translate them, then choose any three and make sentences.

Column A Column B

1. aqueous a. solute

2. acetic b. effect

3. crystallization C. constant

4. net d. rate

5. toreach e. particles

6. solvated f. solution

7. dissolved g. collisions

8. frequent h. equilibrium

9. dissolving I. acid

10. to remain J. medium
9. Fill in the gaps with a suitable word.
mixing homogeneous dilutes lower dissolving(2)
diluted above higher crystallize depend

Liquid solutions

Liquid solutions are made by (1) two liquids (for example,
alcohol and water), by (2) a gas in a liquid (for example, carbon
dioxide and water), or by (3) a solid in a liquid (for example,
sugar and water). The result is a (4) system containing more

13



than one substance — a solution. In such a liquid, each component

IS (5) by the other component. In salt water, the salt

(6) the water and, of course, the water dilutes the salt. This solution is only

partly made up of water molecules and it is found that the vapour pressure of the

solution is correspondingly (7) than the vapour pressure of pure
water. The boiling point of salt water is (8) the boiling point of
pure water. The more salt is added, the (9) is the boiling point.
In a similar way, a lower temperature is required to (10) ice

from salt water or from an alcohol-water solution than from pure water. In

general, the properties of a solution (11) on the relative amounts

of the components.

10. Translate the following sentences into English.

1. Pozuun — opHopigHa cymim pedyoBUH. KoMIOHEHTaMH pPO3UMHY €
PO3YMHHUK 1 0iHA a00 JEKIJIbKAa PO3YMHEHUX PEYOBHH.

2. PO3UMHHUKOM Ha3MBalOTh PEUYOBHHY, siKa NepeOyBa€e B TAKOMY CaMOMY
arperaTHOMY CTaHi, 110 ¥ pO34MH.

3. SIKmio arperaTHUi CTaH YCIX PEYOBHH, SIKI YTBOPWIJIM PO3YUH, OJHAKOBUIA,
TO PO3YMHHUKOM BBaKalOTh PEUOBHHY, Maca sIKO1 HalO1IbIIIa.

4. Boja — HalBaXJIMBIIIMKA PO3YMHHUK. BOHa po3umHse Oarato pi3HHUX
PEYOBUH.

5. PeyoBuHH, SIKI 3MIHIOIOTH 3a0apBJICHHS B PO3YMHAX JIYTIB 1 KUCJIOT,

HA3UBaIOTh 1HIUKATOPAMHU.

Grammar focus

Focus on special questions

11. Make up questions to the words in bold. For grammar reference see
page 97.

14



Life processes depend in large part on solutions. Oxygen from the lungs
goes into solution in the blood plasma, unites chemically with the hemoglobin
in the red blood cells, and is released to the body tissues. The products of
digestion also are carried in solution to the different parts of the body. The
ability of liquids to dissolve other fluids or solids has many practical
applications.

Chemists take advantage of differences in solubility to separate and
purify materials and to carry out chemical analysis. Most chemical reactions
occur in solution and are influenced by the solubility of the reagents. Materials
for chemical manufacturing equipment are selected to resist the solvent action

of their contents.

Taken from: https://www.britannica.com/science/solution-chemistry

Focus on articles
12. a) Fill in the gaps with suitable articles (a/an/the/-) when necessary. For

grammar reference see page 98.

Crystals of some salts contain 1) ... lattices of ions - i.e., atoms or groups
of atoms with alternating positive and negative charges. When such 2) ... crystal
is to be dissolved, the attraction of 3) ... oppositely charged ions, which are
largely responsible for cohesion in 4) ... crystal, must be overcome by electric
charges in 4) ... solvent. These may be provided by 5) ... ions of 6) ... fused salt
or by electric dipoles in the molecules of the solvent. Such solvents include
7) ... water, methyl alcohol, liquid ammonia, and hydrogen fluoride. 8) ... ions
of the solute, surrounded by dipolar molecules of 9) ... solvent, are detached
from each other and are free to migrate to charged electrodes. Such 10) ...
solution can conduct 11) ... electricity, and the solute is called 12) ...
electrolyte.

b) Look at the text on page 112. Explain the use of articles.
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Speaking ¥

13. Discuss the following questions in pairs.

1.

aa B~ W DN

6.
7.
8.
9.

What is similar about table salt and table sugar that allows them both to be

soluble in water?

. Why does water by itself not dissolve a grease stain?
. Chemists often say “like dissolves like.” What does this mean?
. Can a dilute solution also be saturated? Explain.

. Increasing the number of collisions between solid and solvent particles,

increases the rate at which a solid is dissolved. Explain how stirring,
increasing surface area, and heating increase the number of collisions.
Describe the characteristics of a solution and identify the various types.
What is solubility? Describe two factors that affect solubility.

What is solvation? How do we call solvation in water?

Which solutions contain gaseous solutes?

10. Which solutions are aqueous?

11. Are water and acetic acid miscible?

14. Work in pairs. Read the following quotes. Explain the meaning of the

words solution and mixture in these contexts. Discuss if you agree with these

statements. Share your ideas with the group.

Every problem has a solution Most of the oils which

are valued as scents

Which is a mixture of will power are mixtures of

substances; only the

And positiveness. combined effect of

these leads to the
known result.
Otto Wallach

— Vibha sharma

QuoteAddicts

16




15. a) Fill in the gaps in the table. What would you change or add to this
table if you were going to give a lecture on “Mixtures and Solutions”?
b) Using the information in the table, prepare a lecture on the topic
‘Solutions’. Practise in pairs delivering this lecture to each other.
A mixture is a substance made by mixing other substances together
MIXTURES

/\

- mixture Y mixture

consists of distinct phases. Its consists of a single phase. Its
properties are well-defined. properties are different from those

.......................................... of its components.

------------------------------------------------------------------------------------

are examples of such mixtures. are examples of such mixtures.
SOLUTIONS
SoIUtioNS are c.vivevieenreninnrnnes mixtures containing two or more substances
called the ...cccccvuenneens (the substance that dissolves) and the .................

(the dissolving medium).

+ A solute dissolves in a solvent during a process called ............... When
the solvent is water, the process also is called .............. :

+ Every substance has a characteristic solubility in a given solvent.

+ Factors that affect solubility include the nature of the solute and solvent,

................ , and pressure.
. SO particles attract solute particles, and the energy is released.
*
TYPES OF SOLUTIONS

A(AD) .....c.......... CONtains the maximum amount of dissolved solute for a
given amount of solvent at a specific temperature and pressure.

A(An) .................. contains less dissolved solute for a given temperature and
17



pressure than a saturated solution.

A(ADN) cevineiiinnninnnn has more solute than it could at the existing temperature.

A(ADN) .eveieviinnnnnnnn Is a weak solution that contains little solute. It can be

prepared from a more concentrated standard stock solution.

A(AD) coeiiniieiinnnnn. IS a strong solution that contains a large amount of solute.

_ Indicators
Solutions

Litmus Methyl orange | Phenolphthalein

Acidic

Basic

Neutral - - -

Writing

16. Write 5-7 sentences summarizing the texts in exercise 3.

17. Write an instruction for a 10-12-year-old child how to grow crystals
from solutions (120-180 words). Use positive and negative imperative

sentences. For grammar reference see page 104.
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SELF-ASSESSMENT
UNIT 1. SOLUTIONS

Choose the answer that best fits each space. Indicate your answer with a
letter A, B, C or D in your answer sheet paper.

1. Solutions are homogeneous containing two or more substances.

A. solutes B. compounds C. mixtures D. mediums

2 In fact, water is the commonest among liquid solutions.

A. solvent B. solute C. base D. acid

3. A(An) Is a dilute, weakly acidic solution that changes colour as the

concentration of H30+ and OH- ions varies.

A. precipitate B. electrolyte C. indicator D. dye

4. Is the ability of a substance to dissolve; the quality of being soluble.

A. Solubility B. Solvation C. Dilution D. Conductivity

5. When a solute is added to a solvent, solvent particles collide the solute’s

surface particles.

A. 1o B.in C. into D. with

6. A solution is said to be a solution if it contains the maximum amount of

dissolved solute for a given amount of solvent at a specific temperature and

pressure.

A. unsaturated B. saturated C. dilute D. acidic

7. does not affect greatly the solubility of solids and liquids because they

are incompressible.

A. Current B. Temperature C. Pressure D. Collision

8. Two liquids that are soluble in each other are said to be :

A. diluted B. immiscible C. dissolving D. miscible

9. A(An) IS a substance that dissolves.

A. solvent B. alloy C. additive D. solute

10. As solvation continues, the crystallization increases while the solvation
remains constant.

A. rate B. equilibrium C. state D. flammability
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UNIT 2. THE PERIODIC TABLE OF ELEMENTS
Lead-in

1. Discuss the following questions in pairs.
» What do you know about the discovery of the periodic table?

*Has it changed since its discovery?

Reading
2. The following words appear in the texts you are going to read. Check
whether you know their pronunciation and meaning.

periods['proriadz], the periodic table [0a prori'pdik 'teibl]

the periodic pattern of properties [0o prori'odik 'patn]

propose an organization scheme [pra'pauz oan o:gonai ' zeifon 'ski:m]

classify the elements ['klaesifar di: 'elimonts]

arrange the elements [a'reindz di: 'elimants]

arranged in order of increasing [o'reindzd m '0:do oV m 'kri:sin]

predict the existence [prr'dikt 0i: 19'zist(a)ns]

leave blank spaces ['li:v 'blenk 'speisiz] lH\

accept the Periodic law [ok'sept 8o prarr'pdik 'lo:]

triple the number ['trip(a)l 02 'namba]

alkali ['zlkolar] plural alkalis ['alksla1z]

alkaline (solutions) ['alk(a)lamn]

lanthanide series [ 'l&en©9,naid 's1ori:z]

actinide series ['&ktinaid 's1ori:Z]

www,CartoonStock.com

3. Students are divided into three groups. The students of group A read text
A. The students of group B read text B. The students of group C read text
C. Then students A, B and C in grops of three ask and answer the questions

to the texts they have read.
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Student A:

a) Look through text A. Decide if the following statements are true (T), false
(F) or not given (NG) in the text.

1. At the end of the 18" century scientists knew only 23 chemical elements.

2. The term “periodic” reflects the fact that the elements show patterns in
their properties in certain regular intervals.

3.John Newlands’s law was not generally accepted because it was not

correct.

Development of the Periodic Table
Text A

In the late 1790s, French scientist Antoine Lavoisier compiled a list of
elements known at the time. The list contained 23 elements. Many of these
elements, such as silver, gold, carbon, and oxygen, were known since prehistoric
times. The advent of electricity, which was used to break compounds down into
their component elements, and the development of the spectrometer, which was
used to identify the newly isolated elements, played major roles in the
advancement of chemistry. By 1870, there were approximately 70 known
elements — almost triple the number known in Lavoisier’s time. Along with the
discovery of new elements came volumes of new scientific data related to the
elements and their compounds. Chemists of the time were overwhelmed with
learning the properties of so many new elements and compounds. What chemists
needed was a tool for organizing the many facts associated with the elements.

In 1864, English chemist John Newlands proposed an organization
scheme for the elements. Newlands noticed that when the elements were
arranged by increasing atomic mass, their properties repeated every eighth
element. In other words, the first and eighth elements had similar properties, the
second and ninth elements had similar properties, and so on. A pattern such as
this is called periodic because it repeats in a specific manner. Newlands named
the periodic relationship that he observed in chemical properties the law of

21



octaves, because an octave is a group of musical notes that repeats every eighth
tone. Acceptance of the law of octaves [ pktivz] was hampered because the law
did not work for all of the known elements. Also, unfortunately for Newlands,
the use of the word octave was harshly criticized by fellow scientists who
thought that the musical analogy was unscientific. While Newlands’s law was
not generally accepted, the passage of a few years would show that he was

basically correct; the properties of elements do repeat in a periodic way.
Taken from: Buthelezi T., Dingrando L., Hainen N., Wistrom C., (2008). Glencoe Chemistry

b) Ask student B the following questions.
1. Why did Mendeleev succeed in the organization of elements?
2. Why did Mendeleev’s table require changes?
3. What changes did Moseley make in the periodic table?

4. What does the periodic law state?

Student B:
a) Look through text B. Decide if the following statements are true (T), false
(F) or not given (NG) in the text.
1) Meyer and Mendeleev worked together and demonstrated a connection
between atomic mass and elemental properties.
2) Mendeleev’s table was not ideal.
3) At the end of the 19" century the noble gases were added to the periodic
table.

The Development of the Periodic Table
Text B
In 1869, German chemist Lothar and Russian chemist Dmitri Mendeleev
each demonstrated a connection between atomic mass and elemental properties.
Mendeleev, however, is generally given more credit than Meyer because he
published his organization scheme first and went on to better demonstrate its

usefulness. Like Newlands several years earlier, Mendeleev noticed that when
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the elements were ordered by increasing atomic mass, there was a repetition, or
periodic pattern, in their properties. By arranging the elements in order of
increasing atomic mass into columns with similar properties, Mendeleev
organized the elements into the first periodic table. Part of the reason
Mendeleev’s table was widely accepted was that he predicted the existence and
properties of undiscovered elements. Mendeleev left blank spaces in the table
where he thought the undiscovered elements should go. By noting trends in the
properties of known elements, he was able to predict the properties of the yet-to-
be discovered elements scandium, gallium, and germanium.

Mendeleev’s table, however, was not completely correct. After several
new elements were discovered and atomic masses of the known elements were
more accurately determined, it became apparent that several elements in his
table were not in the correct order. Arranging the elements by mass resulted in
several elements being placed in groups of elements with differing properties.
The reason for this problem was determined in 1913 by English chemist Henry
Moseley. He discovered that atoms of each element contain a unique number of
protons in their nuclei — the number of protons being equal to the atom’s atomic
number. By arranging the elements in order of increasing atomic number instead
of increasing atomic mass, as Mendeleev had done, the problems with the order
of the elements in the periodic table were solved. Moseley’s arrangement of
elements by atomic number resulted in a clear periodic pattern of properties. The
statement that there is a periodic repetition of chemical and physical properties
of the elements when they are arranged by increasing atomic number is called

the periodic law.

Taken from: Buthelezi T., Dingrando L., Hainen N., Wistrom C., Glencoe Chemistry

b) Ask student A the following questions.
1. What technological developments brought up the advances in chemistry?
2. What problem did scientists face in 1870s?
3. Who was the first to notice the periodicity in properties of the elements?
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4. How do you understand the law of octaves?

5. Why was Newland’s law not generally accepted?

4. a) Look through the text about the modern periodic table. Discuss the
guestion: How has the periodic table changed since 19697
Text C

The Modern Periodic Table

The modern periodic table consists of boxes, each containing an element
name, symbol, atomic number, and atomic mass. The boxes are arranged in
order of increasing atomic number into a series of columns, called groups or
families, and rows, called periods. Beginning with hydrogen in period 1, there
are a total of seven periods. Each group is numbered 1 through 8, followed by
the letter A or B. The groups designated with an A (1A through 8A) are often
referred to as the main group, or representative elements because they possess
a wide range of chemical and physical properties. The groups designated with a
B (1B through 8B) are referred to as the transition elements. A more recent
numbering system, which uses the numbers 1 through 18, also appears above
each group.

Classifying the elements There are three main classifications for the
elements — metals, nonmetals, and metalloids. Metals are elements that are
generally shiny when smooth and clean, solid at room temperature, and good
conductors of heat and electricity. Most metals also are malleable and ductile,
meaning that they can be pounded into thin sheets and drawn into wires,
respectively.

Most group A elements and all group B elements are metals. If you look
at boron (B) in column 3A, you see a heavy stair-step line that zigzags down to
astatine (At) at the bottom of group 7A. This stair-step line serves as a visual
divider between the metals and the nonmetals on the table. Metals are
represented by the light blue boxes. Except for hydrogen, all of the elements on

the left side of the table are metals. The group 1A elements (except for
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hydrogen) are known as the alkali metals; the group 2A elements are known as
the alkaline earth metals. Both the alkali metals and the alkaline earth metals
are chemically reactive, with the alkali metals being the more reactive of the two
groups.

The group B elements, or transition elements, are divided into transition
metals and inner transition metals. The two sets of inner transition metals,
known as the lanthanide and actinide series, are located along the bottom of the
periodic table. The rest of the group B elements make up the transition metals.
Elements from the lanthanide series are used extensively as phosphors,
substances that emit light when struck by electrons.

Nonmetals occupy the upper right side of the periodic table. They are
represented by the yellow boxes. Nonmetals are elements that are generally

gases or brittle, dull-looking solids. They are poor conductors of heat and

PERIODIC TABLE OF THE ELEMENTS
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1 Element — Hydrogen . 18
A Liquid Metalloid
. / iqui
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electricity. The only nonmetal that is a liquid at room temperature is bromine
(Br). The highly reactive group 7A elements are known as halogens, and the

extremely unreactive group 8A elements are commonly called the noble gases.
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The elements in green boxes are called metalloids, or semimetals.

Metalloids are elements with physical and chemical properties of both metals

and nonmetals. Silicon and germanium are two of the most important

metalloids, as they are used extensively in computer chips and solar cells.

Taken from: Buthelezi T., Dingrando L., Hainen N., Wistrom C., Glencoe Chemistry

b) Discuss the following questions.

1
2
3
4.
5
6

What does the modern periodic table consist of?

How are the boxes arranged?

How many periods are there?

How many groups of elements do you know?

How would you describe metals, their physical and chemical properties?

Can you give examples of alkali and alkali-earth metal according to the

periodic table?

7. What elements does the group B comprise? Characterize this group of

elements.

8. What are the physical and chemical properties of nonmetals?

9. What elements do we call metalloids and where are they mainly used?

Listening ®

5. a) Discuss the following questions.

e \What is the role of Mendeleev in the discovery of the periodic table?

e \What is similar between the periodic table and music?

b) Watch the video “Periodic table of elements”

(https://www.youtube.com/watch?v=718zgrSydsg) and write down the most

important information presented in it.

c) Watch the video again. What facts mentioned in the video weren’t

mentioned in texts A and B above?
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Language in Use
6. a) Match the words with their definitions.

1. spectrometer A. easily stretched without breaking or lowering in
material strength

2. overwhelmed B. resembling the steps in a stairway

3. arrange C. a synthetic fluorescent or phosphorescent
substance, especially one used to coat the screen of
a cathode ray tube

4. credit D. be strongly affected by a feeling or event that you
do not know how to deal with it

5. halogen E. any of the series of fifteen metallic elements from
lanthanum to lutetium in the periodic table

6. stair-step F. an apparatus used for recording and measuring
spectra, especially as a method of analysis

7. ductile G. good reputation

8. lanthanide H. any of the series of fifteen metallic elements from
actinium to lawrencium which is radioactive, the
heavier members being extremely unstable and not
of natural occurrence

9. phosphor I. put (things) in a required order

10. actinide J. any of the elements fluorine, chlorine, bromine,
iodine, and astatine, occupying group VIIA of the
periodic table

b) Cover the left column and recall the terms.

7. Match the words from column A with their synonyms in column B and
translate them into Ukrainian.

Column A Column B

1. isolated a. organize
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2. use b. empty

3. arrange c. flexible

4. pattern d. fragile

5. blank e. insulated
6. brittle f. include

7. contain g. give off
8. noble gas h. application
9. ductile I. Inert gas
10.emit J. model

8. a) Give English equivalents to the following words.

CkJ1aB CIHMCOK, PO3BUTOK XiMIi, pO3TalllyBaB €IEMEHTH B MOPSAIAKY 301IbIICHHS,
nepea0ayuTH ICHYBaHHS 1 BIACTHBOCTI, MaTHU MOAIOHI BJIACTUBOCTI, BIJIKPUB 1
chopMyITIOBaB MEPIOANYHUN 3aKOH, MepeOyBaTH y MEPIOANYHIN 3aJIeKHOCTI Bijl
3Ha4€Hb aTOMHUX Mac, BIJIHOCHA aTOMHa Maca, CIiBBIIHOIICHHS BIAaCTUBOCTEH
3, 3aCTOCYBaHHS, JIy’KHI METaJH, JYKHO-3€MEJIbHI METalH, NMepeXiJHI MeTajH,
BUIIPOMIHIOBATH CBITJIO, KPUXKUI, KOBKHI, IHEPTHI T'a3u, POTOEIEMEHT, TEILIO,

CJIIEKTPOCHEPT s,

b) Make up your own sentences in English with any 7 words from the task
above. Write them down and ask your groupmates to translate them into

Ukrainian.
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9. Fill in the gaps with a suitable word.

occupy involve completed bonding
configuration contain noble shells
inert properties

Electron Shell Theory
In the periodic classification, (1) gases, which in most cases

are unreactive, are interposed between highly reactive metals that form
compounds in which their valence is +1 on one side and highly reactive
nonmetals forming compounds in which their valence is -1 on the other side.

This phenomenon led to the theory that the periodicity of (2

results from the arrangement of electrons in (3) about the atomic

nucleus. According to the same theory, the noble gases are normally

(4) because their electron shells are completely filled; other

elements, therefore, may have some shells that are only partly filled, and their

chemical reactivities (5) the electrons in these incomplete shells.

Thus, all the elements that (6) a position in the table preceding

that of an inert gas have one electron less than the number necessary for

(7) shells and show a valence of -1, corresponding to the gain of

one electron in reactions. Elements in the group following the inert gases in the
table have one electron in excess of the completed shell structure and in
reactions can lose that electron, thereby showing a valence of +1.

An analysis of the periodic table, based on this theory, indicates that the

first electron shell may (8) a maximum of 2 electrons, the second

builds up to a maximum of 8, the third to 18, and so on. The total number of
elements in any one period corresponds to the number of electrons required to

achieve a stable (9). The distinction between the A and B

subgroups of a given group also may be explained on the basis of the electron

shell theory. Both subgroups have the same degree of incompleteness in the
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outermost shell but differ from each other with respect to the structures of the
underlying shells. This model of the atom still provides a good explanation of
chemical (10).

10. Translate the following sentences into English.

1 Ilepmuii mepenik XIMIYHMX €JIeMEHTIB ckiaB B 1789 p. dpaniry3pkuit
xiMmik JlaByasbe.

2 Y 1864 p. cBiii BapiaHT NEPIOJUYHOI CUCTEMH 3aMPONOHYBaB XiMiK [[xoH
Heronenc. 3rimHo Horo mpaBuia «Bci eremenmu npu 6nopsaoKy8anHi ix
30 AMOMHON MACOK NOBMOPIOIOMb XIMIUHI 81ACMUBOCTI NEPIOOUYHO Y
KOJCHITI 6ocoMill no3uyii». BiH Ha3BaB 110 MEPIOAUYHY 3MIHY 3aKOHOM
Okras.

3 V 1864 Jlotap Maep y cBoiit kHu31 «CydacHi Teopii XiMii» BIOPSAIKOBYE
y TaOJMII0 BIIOMI Ha TOM 4Yac €JIEMEHTH 3a 3HAYEHHSMHM iX BIJIHOCHOI
aTOMHOI MacH.

4 MeHieneeB oOmyOIiKyBaB CBOIO TEPIILY CXEMY MEpIOANYHOI TaOIHIll Y
1869 p. y crarti «CHiBBiAHOMIEHHS BJIACTHBOCTEH 3 aTOMHOIO Baroro
CJIEMEHTIBY.

5 CyrtHicTh BinkputTss MeHeneeBa mojsraia y TOMy, 10 31 3pOCTaHHSIM
aTOMHOT Macu XIMIYHUX €JIEMEHTIB iXHI BJIACTUBOCTI 3MIHIOIOTHCS
NepioINYHO.

6 V 1871 poui Jmutpo MenaeneeB copmymntoBaB [lepiognunmii 3akoH
TaKUM YUHOM: BJIACTUBOCTI XIMIYHUX €JIEMEHTIB, MPOCTUX PEUOBUH, a
TaKOX CKJIaJ 1 BJIACTHBOCTI CIOJYK, MepeOyBalOTh Yy MEpioaudHIN
3aJIEKHOCTI B1J 3HAa4YEHb aTOMHHX Mac.

7 Y 1913 pomi 3axkoHoM ['eHpi Mo3zni miATBEPIKEHO Ta BIJKOPUTOBAHO
MOPSIJIOK PO3TAIlyBaHHSA €JIeMEHTIB y [lepioanyHiii cCTeMi eJIEMEHTIB Ta

nepeadayeHo HeBIIOM1 Ha TOM Yac €JIEMEHTH.
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https://uk.wikipedia.org/wiki/1869
https://uk.wikipedia.org/wiki/1871
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D1%94%D1%94%D0%B2_%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%BE_%D0%86%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%9C%D0%BE%D0%B7%D0%BB%D1%96

11. Answer the Periodic Table quiz. Compare your answers in pairs.
1. The majority of the elements in the periodic table are
a) nonmetals b) metals c) metalloids
2. The horizontal rows of the periodic table are known as
a) groups b) series C) periods
3. The first list of elements and their characteristics was written by
a) Antoine b) Dmitrii c) John Newlands
Lavoisier Mendeleev
4. In the modern periodic table, elements are ordered according to increasing
atomic
a) weight b) number C) mass
5. The discovery of the noble gases changed Mendeleev’s periodic table by
a new group.
a) adding b) attaching c) enclosing
6. The most distinctive property of the noble gases is that they are

largely

a) unresponsive b) active C) unreactive

7. The most common physical state of the elements is

a) liquid b) solid C) gaseous
8. The vertical columns of the periodic table are known as
a) groups b) series C) periods
9. The atomic number tells you how many _ and electrons there are in a
neutral atom of the element.
a) protons b) neutrons ¢) quarks
10. The periodic law has undergone two principal elaborations since its original

by Mendeleyev and Meyer.

a) foundation b) formulation C) generation
11. The series of elements that contains mostly man-made elements:
a) transition metals b) lanthanides C) actinides

12. Elements that have properties of both metals and nonmetals:
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a) inert gases c) transition @ ; cumel |
b) metalloids metals A )
] & = 2\ !
13. The stair-step line running diagonally ,i,l;'E,‘.E ki x% "I
22l i
from aluminum to polonium divides the =gy \\@'j/"\’/’
) — — &
e g = aca\\
a) lanthanides and c) metals " S_ab
actinides and 0 oo, F 0 Forein: M 55 In thintne
. A as in acetlycholinesterase, N as in nitrogen.”
b) transition metals nonmetal
and metals S

14. Elements that are malleable are

a) noble gases b) halogens c) metals

15. Which element includes the first letter of its name as the first letter of the

symbol for the element?

a) potassium b) lead C) copper d) sodium
16. The transition elements are located

a) on the left side of the periodic table

b) on the right side of the periodic table

c) in central section of the periodic table

17. In general, metals

a) are brittle and dull in appearance.

b) are gases at room temperature.

c) have high electrical and thermal conductivities.

18. In general, nonmetals

a) have low electrical and thermal conductivities.

b) are liquids at room temperature.

c) have high electrical and thermal conductivities.

19. Identify each of the following as a metal, nonmetal, or metalloid.
a. oxygen C. germanium e. neon

b. barium d. iron f. praseodymium

20. Match each numbered item on the right with the lettered item that it is

related to on the left.
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a. alkali metals 1. group 8A

b. halogens 2. group 1A
c. alkaline earth metals 3. group 2A
d. noble gases 4. group 7A

21. Match each numbered item on the right with the lettered item that it is

related to on the left.

a. group A elements 1. periods

b. columns 2. representative elements
c. group B elements 3. groups

d. rows 4. transition elements

22. ldentify each of the following as a representative element or a transition

element.
a. lithium (Li) c. promethium (Pm)
b. platinum (Pt) d. carbon (C)

23. Give the chemical symbol of each of the following elements.
a. The two elements that are liquids at room temperature.

b. The noble gas with the greatest atomic mass.

c. Any metal from group 4A.

d. Any inner transition metal.

24. Write the correct letter in the space provided.

i Noble gases

R _
L

Ngneals Alkaline earth metals

Mot Halogens

Pl Alkali metals

Taken from: Buthelezi T., Dingrando L., Hainen N., Wistrom C., Glencoe Chemistry

Grammar focus

Focus on numbers and passive voice.

12. a) Read the years given in the text. For grammar reference see page 103.
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b) Open the brackets using the verbs given in Past or Present Simple Active

or Passive voice. For grammar reference see page 99.

History of the periodic table of chemical elements
In 1669 German merchant and alchemist Hennig Brand (attempt)
to create a Philosopher’s Stone; an object that supposedly could turn
metals into pure gold. He (heat) residues from boiled urine, and a
liquid (drop) out and (burst) into flames. This (be)
the first discovery of phosphorus.

In 1809 at least 47 elements (discover) , and scientists (begin)

to see patterns in their characteristics.

In 1863 English chemist John Newlands (divide) 56 elements
discovered at that time into 11 groups basing on their characteristics.

In 1869 Russian chemist Dimitri Mendeleev (start) the
development of the periodic table, arranging chemical elements by atomic mass.
He (predict) _ the discovery of other elements, and left spaces open in his
periodic table for them.

In 1886 French physicist Antoine Bequerel first (discover)

radioactivity. Marie and Pierre Curie (start) working on the radiation
of uranium and thorium, and subsequently (discover) radium and
polonium.

In 1894 Sir William Ramsay and Lord Rayleigh (discover) the

noble gases, which were added to the periodic table as group 0.

In 1897 John Townsend and Robert Millikan (determine) their
exact charge and mass.

In 1900 Bequerel (discover) that electrons and beta particles as
identified by the Curies are the same thing.

In 1903 Rutherford announced that radioactivity (cause) by the
breakdown of atoms.
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In 1911 Rutherford and German physicist Hans Geiger discovered that

electrons (orbit) the nucleus of an atom.
In 1913 Bohr discovered that electrons (move) around a
nucleus in discrete energy called orbitals. Radiation (emit) during

movement from one orbital to another.

In 1914 Rutherford first (identify) protons in the atomic
nucleus. English physicist Henry Moseley (provide) atomic numbers,
which (base) on the number of electrons in an atom, rather than on
atomic mass.

In 1932 James Chadwick first discovered neutrons, and isotopes (identify)

. This (be) the complete basis for the periodic table.
In 1945 Glenn Seaborg (identify) lanthanides and actinides
(atomic number >92), which (usually/ place) below the periodic table.

¢) Rewrite the following sentences in the Passive voice.
1) English chemist John Newlands divided 56 elements into 11 groups.
2) In 1869 Mendeleev started the development of the periodic table.
3) He predicted the discovery of other elements.
4) In 1886 Antoine Bequerel first discovered radioactivity.

5) In 1914 Rutherford first identified protons in the atomic nucleus.

Speaking @

13. Discuss the following questions in pairs. Share your ideas with the class.
1. What similiraties do the elements in the same family of the periodic table
have?

2. How does the location of an element in the periodic table help you determine
its properties?

3. Explain why elements in the same group in the periodic table have similar

chemical properties.
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4. What do you think of when you hear the word alchemists? Do alchemists
exist now? What do they do?

5. How are the modern alchemists different from the alchemists of the past? If
you were an alchemist what would you concentrate on in your research? Why?

Is transmutation of elements possible now?

14. Follow the links bellow and choose one of the articles. Prepare a short
report about modern alchemists. Present your findings in pairs.
A.https://www.sciencedaily.com/releases/2018/06/180614212914.htm
B. https://www.bbc.com/future/article/20200204-the-modern-alchemists-

racing-to-create-a-new-element

15. a) Work in small groups. Try to figure out drawbacks and positive
features of the Periodic table. Write them down.
b) Work in pairs. Student A: persuade student B that the Periodic table
has a lot of drawbacks and has to be improved. Student B: persuade

student A that it is not necessary to improve the Periodic table.

16. a) Make up 5 questions to the summary given below. Discuss your

questions in small groups.

b) Using the summary and the texts given in this unit think of 5 facts
which you will definitely include into your speech for:
1) 16-17-year-old school leavers;

2) students of the chemical department at university.
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Summary

6.1 Development of the Modern Periodic Table

* Periodic law states that when the elements are
arranged by increasing atomic number, there is a
periodic repetition of their chemical and physical
properties.

* Newlands’s law of octaves, which was never
accepted by fellow scientists, organized the ele-
ments by increasing atomic mass. Mendeleev's peri-
odic table, which also organized elements by
increasing atomic mass, became the first widely
accepted organization scheme for the elements.
Moseley fixed the errors inherent in Mendeleev's
table by organizing the elements by increasing
atomic number.

* The periodic table organizes the elements into peri-
ods (rows) and groups (columns) by increasing
atomic number. Elements with similar properties are
in the same group.

» Elements are classified as either metals, nonmetals,
or metalloids. The stair-step line on the table sepa-
rates metals from nonmetals. Metalloids border the
stair-step line.

6.2 Classification of the Elements

* Elements in the same group on the periodic table
have similar chemical properties because they have
the same valence electron configuration.

* The four blocks of the periodic table can be charac-
terized as follows:

s-block: filled or partially filled s orbitals.

p-block: filled or partially filled p orbitals.

d-block: filled outermost s orbital of energy level n,
and filled or partially filled d orbitals of energy
level n — 1.

f-block: filled outermost s orbital, and filled or par-
tially filled 4f and 5f orbitals.

For the group A elements, an atom’s group number
equals its number of valence electrons.

The energy level of an atom’s valence electrons
equals its period number.

The s°p® electron configuration of the group 8A ele-
ments (noble gases) is exceptionally stable.

6.3 Periodic Trends

Atomic radii generally decrease as you move left-
to-right across a period, and increase as you move
down a group.

Positive ions are smaller than the neutral atoms
from which they form. Negative ions are larger than
the neutral atoms from which they form.

Ionic radii of both positive and negative ions
decrease as you move left-to-right across a period.
Ionic radii of both positive and negative ions
increase as you move down a group.

lonization energy indicates how strongly an atom
holds onto its electrons. After the valence electrons
have been removed from an atom, there is a tremen-
dous jump in the ionization energy required to
remove the next electron.

Ionization energies generally increase as you move
left-to-right across a period, and decrease as you
move down a group.

The octet rule states that atoms gain, lose, or share
electrons in order to acquire the stable electron con-
figuration of a noble gas.

Electronegativity, which indicates the ability of
atoms of an element to attract electrons in a chemi-
cal bond, plays a role in determining the type of
bond formed between elements in a compound.

Electronegativity values range from 0.7 to 3.96, and
generally increase as you move left-to-right across a
period, and decrease as you move down a group.

Taken from: Buthelezi T., Dingrando L., Hainen N., Wistrom C., Glencoe Chemistry

17. Look through the texts in this unit. Prepare a 5-minute presentation

about the periodic table and its development. Use the phrases given below.

WELCOMING YOUR AUDIENCE AND INTRODUCING YOURSELF

e Good morning/afternoon/evening (ladies and gentlemen). | welcome you

here today. My name is ... and [ am ...

e Hello everyone. I’d like to welcome you. My name is ... and I am ...

e Hi everyone. Thanks for coming. I am ...
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INTRODUCING THE TOPIC
Today, I’d like to talk to you about ...
I would like to take this opportunity to talk to you about ...
By the end of the presentation, you will know how to ...
OVERVIEW AND OUTLINE PHRASES
My presentation is divided into (number) parts/sections.
My presentation is in 3 parts.
To begin with/Firstly, I’'m going to look at/I’ll show you ...
Following that I’ll/Next/Then ...
And finally, we’ll look at ...
TIMING AND QUESTION POLICY

My presentation will take about X minutes.
My presentation will last for about X minutes.
Feel free to interrupt if you have any questions.
I’d be happy to answer any questions at the end of my talk.

BEGINNING THE MAIN BODY
I’d like to start with ...
Okay, so let’s start with ...
To begin with ...

BEGINNING A NEW SECTION OF THE MAIN BODY

So, let’s move on to ...
So, let’s turn to ...
So, now we’ve come to ...
Now, I’d like to discuss ...

ENDING OF THE MAIN BODY
That’s all for now on ...
Okay, that ends the third part of my talk ...

ENDING OF A PRESENTATION

That’s it on ... for today. In brief, we’ve covered ...
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e Well, that concludes my presentation for today. We’ve talked about ...

e That brings me to the end of my presentation. I hope you’re a little clearer

on...

Adopted from: https://preply.com/en/blog/2018/06/15/50-essential-business-presentation-phrases-for-

better-performance/

Writing e

18. Write 5-7 sentences summarizing the texts in exercises 3-4.

19. Write an article to a popular magazine for young teenagers about the
Periodic table. You can use the information from this unit or from the
Internet. Write between 120-180 words.

Write:

e what the periodic table is;
e about the history of its development;

e if there are still blank spots in the modern periodic table.
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SELF-ASSESSMENT

UNIT 2. THE PERIODIC TABLE OF CHEMICAL ELEMENTS

Choose the answer that best fits each space. Indicate your answer with a
letter A, B, C or D in your answer sheet paper.
1. In modern chemistry, the periodic table is a table showing the chemical
elements arranged according to their atomic :

a) weights b) numbers C) masses d) periods

2. Mendeleev noticed that certain similarities in the chemical properties of
elements appeared at regular intervals when the elements were in
order of increasing atomic mass.
a) put b) ordered c) referred d) arranged
3. The modern periodic law that the physical and chemical
properties of an element are functions of its atomic number.
a) objects b) states c) claims d) accepts
4. Mendeleev noticed that when the elements were ordered by increasing atomic
mass, there was a repetition, or periodic , In their properties.
a) pattern b) similarity c) trend d) statement
5. In 1790 Antoine Lavoisier a list of elements known at the time.
a) predicted b) accepted c) tripled d) compiled

6. Part of the reason Mendeleev’s table was widely accepted was that he
the existence and properties of undiscovered elements.

a) arranged b) noticed c) proved d) predicted
7. The advent of electricity and the development of the spectrometer played
major roles in the of chemistry.

a) advancement b) progress C) existence d) acceptance
8. Mendeleev left in the table where he thought the
undiscovered elements should go.

a) unfilled b) empty c) blank d) vacant

cards boxes spaces points

9. Newlands named the periodic relationship that he observed in chemical
properties the :
a) law of b) periodic law c¢) law of d) law of

periodicity notes octaves
10. Mendeleev is generally given more than Meyer because he

published his organization scheme first and went on to better demonstrate its
usefulness.
a) importance b) credit c) value d) acceptance
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UNIT 3. ALKALI METALS
Lead-in

1. Discuss the following questions in pairs.

1A e \What are alkali metals?

Lithium

L3: e What are their physical properties?

el e What are their chemical properties? R |

Sodium
11

Na :
[Nej3s Reading

Potassium 2. The following words appear in the text you are going to
19
K read. Check whether you know their pronunciation and
[Ar]4s’
meaning.
Rubidium
;7b a) lithium ['li0rom], sodium ['sovdiom], potassium
[KrlSs' [pa'taesiom], rubidium [rou'bidiom], cesium ['si:ziom],
Ce;‘:"‘ francium [ freensiom];
c b) hydroxide [har'droksaid], occur [o'ka:], spodumene

[Xe]6s'

['spodjomi:n], alloy ['e&lor], strengthen ['strenf(a)n],

Francium
87

Er enamel [r'nem(a)l], ceramic [so'reemik], dye [dai], caustic
o7 [ko:stik], detergent [di'te:d3(s)nt], lead [led], vehicle
['vi:akl].

3. Students are divided into two groups. The students of group A read text
A. The students of group B read text B. Then students A and B in pairs ask

and answer the questions to the texts they have read.

Student A:
a) Look through the text A. Decide if the following statements are true (T),
false (F) or not given (NG) in the text. Correct the false statements.

1) All alkali metals are very reactive; they burn in air and react with water.

2) Alkali metals are not very hard.
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3) Alkaline metals are very common.
Text A

The six elements of Group 1A of the periodic table are known as the
alkali metals. They are lithium (Li), sodium (Na), potassium (K), rubidium
(Rb), cesium (Cs), and francium (Fr). All except lithium are highly reactive
chemically. They burn in air and react vigorously — sometimes explosively —
with water to form strongly alkaline hydroxides. These are compounds
containing the positive ion of an alkali metal and the negative ion of a hydroxide
molecule (hydrogen and oxygen). Because of their reactivity, the free metals
(except lithium) are normally stored out of contact with air, usually under a layer
of hydrocarbon oil.

Sodium and potassium occur widely in nature as salts and are essential for
many forms of life, whereas francium, on the other hand, is one of the rarest
naturally occurring elements. Sodium and potassium have by far the most
industrial importance of all the alkali metals. All six alkali metals, with the
exception of francium, are light and silvery white. They are soft enough to be
cut with a knife.

The first member of the series, lithium, is the lightest known metal, being
only half as heavy as an equal volume of water. Lithium is found only in
combination with other elements, its usual source being spodumene. This is a
compound composed of lithium, aluminum, and silicon, containing about 3.7 per
cent lithium. Lithium, like sodium, reacts with water to release hydrogen gas.
Unlike sodium, however, the reaction does not set the hydrogen on fire. There
are many uses for lithium. Being very light, it is used in various alloys, notably
with copper, helping to strengthen the alloy without adding too much weight.
Lithium is used in the manufacture of certain types of batteries, enamels, glass,
and ceramic products. Lithium soaps are used in lubricating greases employed at
high temperatures. Lithium compounds are used in rubber products and in dyes
for textiles. One compound, lithium carbonate, is a drug used in the treatment of

some types of mental disorders.
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Rubidium is widely distributed in the earth's crust, being more abundant
overall than lead, copper, or zinc. However, it appears in such small amounts
that its production is limited. It is most often used industrially as a catalyst to
speed up chemical reactions. It is also used in making photocells and vacuum
tubes.

Cesium is widely distributed in low concentrations in brines and mineral
waters. It is used as the time-measuring element in atomic clocks. Scientists are
also studying the possibilities of using cesium in the generation of power and as
a fuel for space vehicles.

Francium has more than 20 isotopes, all of which are short-lived and
radioactive. No weighable amount of the element has even been extracted, and
at any one time there is only about 25 grams of it throughout the whole of the

earth's crust.
Taken from: Sherwood, M. (Ed.). Chemistry today

b) Ask student B the following questions.

1. Where is sodium chloride usually used?

2. Why are sodium and potassium important for humans?
3. How are sodium and potassium obtained?
4

Where is potassium used?

Student B:
a) Look through the text B. Decide if the following statements are true (T),
false (F) or not given (NG) in the text. Correct the false statements.
1) The only source of sodium in nature is table salt.
2) The amount of sodium and potassium in the earth’s crust is almost the
same.

3) Potassium is found in a variety of fruits, vegetables and fish like salmon.
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Text B

Sodium is the sixth most abundant element, making up about 2.8 per cent

of the earth's crust. It occurs in nature mainly as sodium chloride — common
table salt — a major component of seawater.

In some tropical countries, evaporation of

?
SODIUM B
HAS A STRONG ‘

seawater under the heat of the sun has been used

REACTION /& w 4 for many centuries as a production method. In
TO WATER. //

other parts of the world, underground salt mines
are the principal source of salt. Other natural sources of sodium include soda ash
and borax.

Much of the sodium chloride produced is converted to sodium hydroxide
(caustic soda) and chlorine, both of which have many industrial applications.
Different sodium salts are used in the manufacture of glass and some ceramics.
Other salts are used in household detergents, weed Kkillers, photographic
chemicals, and in tanning leather. Metallic sodium is used as a coolant in some
nuclear reactors.

In higher animals, a certain amount of sodium as well as potassium are
necessary to maintain a normal flow of water between the body fluids and the
cells. Sodium and potassium are also essential for tissue formation, muscle
contraction, and changing food into energy.

Potassium is also an abundant element, but occurs mainly in rocks and
clays and is difficult to extract. It makes up about 2.5 per cent of the earth's
crust. Seawater contains potassium chloride (a compound of potassium and
chlorine), but the main economic sources are dried salt beds and the Dead Sea,
located in southwestern Asia. Large amounts of impure potassium chloride are
mined for use as fertilizers, because potassium is an essential element for plant
growth and is found in all soils.

Potassium salts are more expensive than those of sodium, but because
they are not hygroscopic (water-attracting), they are employed where water

resistance is important. Examples include the use of potassium nitrate in
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gunpowder and fireworks and potassium chlorate in match heads. Potassium and
its compounds are also used in some types of nuclear reactors and in certain
kinds of glass and soaps. Other compounds are used in medicine.

Potassium is slightly unstable because of the presence of an unstable
isotope, potassium-40. The rate at which it decays can be measured and is used

to determine the ages of certain rocks.
Taken from: Sherwood, M. (Ed.). Chemistry today

b) Ask student A the following questions.
1. What features are characteristic of alkali metals?
2. Where can alkali metals be found?
3. What properties distinguish lithium from other alkali metals?
4. What are the industrial applications of lithium?
5. Where are rubidium, cesium, and francium mostly used?

6. Which of alkali metals is the rarest? Has it ever been extracted?

Listening @

4. a) Discuss the following questions in pairs or small groups.
e What alkali metals do you know?
e What are their common properties?

e How are they different?

b) Watch the video about Alkali Metals and answer the following questions
(https://www.youtube.com/watch?v=dZGDUKQa_6q).
1) What are alkali metals?

2) Why are they so reactive?
3) What are the trends as you go down the group?

4) How do they react with water, oxygen and chlorine?
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¢) Watch the video again. What facts in the video were not mentioned in the

texts above?

Language in Use

5. a) Match the words with their definitions.

1.
2.

tanning

borax
spodumene
hydrocarbon
oil

employ

atomic clock

salt dome

soda ash

hygroscopic

10. brine

a)
b)

c)
d)

e)
f)
9)

h)

)

tending to absorb moisture from the air

a translucent, typically greyish-white aluminosilicate
mineral which is an important source of lithium

to use as a means

a dome-shaped structure in sedimentary rocks,
formed where a large mass of salt has been forced
upwards

the art or process of making leather from rawhides
water strongly impregnated with salt

any of various oily liquids consisting chiefly or
wholly of mixtures of hydrocarbons (as petroleum or
many of its products)

an extremely accurate type of clock which is
regulated by the vibrations of an atomic or
molecular system such as cesium or ammonia

a white compound which occurs as a mineral in
some alkaline salt deposits and is used in making
glass and ceramics

commercially manufactured anhydrous sodium

carbonate

b) Cover the left column and recall the terms.
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6. Match the words in column A with the words in column B to make word

combinations.

1. lubricating a) distributed
2. mental b) luster

3. production C) resistant
4. metallic d) disorder
5. muscle e) amount

6. heat f) grease

7. widely g) lamp

8. trace h) method

9. gas-discharge 1) agent
10.reducing j) contraction

7. Fill in the gaps in the sentences using the word combinations from

exercise 7.

1.

A common application of the compounds of sodium is the sodium-vapour

lamp, a type of a , which emits very efficient light.

Outside the laboratory, francium is extremely rare, with

found in uranium and thorium ores, where the isotope francium-223
continually forms and decays.
Lithium and its compounds have several industrial applications, including

glass and ceramics, high strength-to-weight alloys used

in aircraft, lithium batteries and lithium-ion batteries.

Potassium metal is a powerful that is easily oxidized to

the monopositive cation, K+,
Unless the surface of a sample of an alkali metal is scraped clean, it will

appear white or gray instead of having a silvery
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8. a) Give English equivalents to the following words.

Jlyxuuii Meran, 30epiraTH TeIUIO, MIHEpallbHE Maclo, HaTpid, Kail,
3yCcTpluaTUCs Yy TPHUPOJI, 3MIIHIOBAaTU CTPYKTYpy, €Mallb, KepaMika,
3MalllyBaJibHa PEYOBHHA, BUKOPUCTOBYBATH Yy MPOMMCIOBOCTI, T'yMa, OapBHUK,
BUIIAPOBYBaHHS, KaJbI[MHOBaHA CO/Ja, KAyCTHYHA COJa, MHUIOUMN 3aciO,

repOinua, mMATpUMyBaTH (TIPoIIec), IIIMHA, BUI0OYBATH KOPUCHI KOTIAJTHHHU.

b) Make up your own sentences in English with any 7 words from the task
above. Write them down and ask your groupmates to translate them into

Ukrainian.

9. Read the text about Humphry Davy.

a) Fill in the gaps with a suitable word from the box.

flammable reactive distinction glowed
wires potash earth passing isolate pile
Humphry Davy

Sir Humphry Davy, was an English chemist and inventor. He is probably
best remembered today for his discoveries of several alkali and alkaline

(1) metals, as well as contributions to the discoveries of the

elemental nature of chlorine and iodine.
Davy was a pioneer in the field of electrolysis using the voltaic

(2) to split up common compounds and thus prepare many

new elements. He went on to electrolyse molten salts and discovered several

new metals, especially sodium and potassium, highly (3)

elements known as the alkali metals. Potassium was discovered in 1807 by
Davy, who derived it from caustic (4) (KOH). Before the

19th century, no (5) was made between potassium and

sodium. Potassium was the first metal that was isolated by electrolysis. Sodium
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was first isolated by Davy in the same year by (6) an electric

current through molten sodium hydroxide. Davy went on to discover calcium in
1808 by electrolyzing a mixture of lime and mercuric oxide. Davy was trying to

(7) calcium; when he heard that Berzelius and Pontin

prepared calcium amalgam by electrolyzing lime in mercury, he tried it himself.
He worked with electrolysis throughout his life and also discovered magnesium,
boron and barium.

In 1809, Humphry Davy invented the first electric light. Davy connected

two (8) to a battery and attached a charcoal strip between

the other ends of the wires. The charged carbon (9) making

the first arc lamp. Davy later invented the miner's safety lamp in 1815. The lamp
called firedamp, allowed for the mining of deep seams despite the presence of

methane and other (10) gases.

Humphry Davy's laboratory assistant was Michael Faraday, who went on
to extend Davy's work and became famous in his own right.
b) Make up 5 questions to the text. Answer them in pairs. For grammar

reference see page 97.

Speaking

10.Fill in the table using the texts from exercises 3 and 4. Add relevant
information from the Internet. With the help of your notes tell your

groupmates about the alkali metals.

Lithium (Li)

Properties

Abundance

Compounds
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Applications

Interesting facts

Sodium (Na)

Properties

Abundance

Compounds

Applications

Interesting facts

Potassium (K)

Properties

Abundance

Compounds

Applications

Interesting facts

Rubidium (Rb)

Properties
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Abundance

Compounds

Applications

Interesting facts

Cesium (Cs), Francium (Fr)

Properties

Abundance

Compounds

Applications

Interesting facts

11. Strong alkalis are corrosive. Corrosive substances are
EE zlbeled with stan-dard hazard symbf)l-s. A-\ccording to '-[he
obally Harmonized System of Classification and Labeling
of Chemicals (GHS), corrosive substances are marked
with the following symbol.
a) Describe the new symbol on the left.

b) Look at the old symbol on the right. Why do you think it

was changed?
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c) In small groups design your own symbol for corrosive substances. Defend

your project.
Speaking

12. Watch the series of Brainiac and comment on it

(https://www.youtube.com/watch?v=m55kgyApYrY). Is the experiment real

or fake? Why do you think so? Agree or disagree with your groupmates.
Express your opinion using the phrases below.
E USEFUL EXPRESSIONS TO EXPRESS YOUR OPINION

My view / opinion / belief /

In my opinion, ... Impression / conviction is that ..
To my mind, ...

From my point of view, ... It seems to me that ...

| think / consider / find / feel / | have the feeling that ...
believe / suppose / assume that ... | have no doubt that ...

| would say that ... | am sure / | am certain that ..

As for me / As to me, ...

E USEFUL WORDS TO EXPRESS YOUR AGREEMENT

| agree with you / him ... | hold the same opinion.
| share your view We are of one mind / of the same
He is quite right / absolutely right. mind on (that question).
| have come to the same conclusion. It is true/That is right.

E USEFUL WORDS TO EXPRESS YOUR DISAGREEMENT

| don't agree. | think otherwise.

| don't agree with you/him. | don't think that's quite right.

| disagree. | am afraid that is not quite true.
| don't think so. | don't share his/her/your view

Adopted from: http://www.franglish.fr/methodo/opinion
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Writing

13. Write 5-7 sentences summarizing the texts in exercise 3.

14. You have got an email from your friend who is teaching Science to
young teenagers abroad. He/she has to speak about Alkali Metals at the

next lesson. He/she needs your advice.

Write him/her
what information he/she should include into his/her lesson,
what information he/she should avoid as boring for teens,

what interesting experiments can be shown during the lesson.

Write an informal letter (120-180 words). For writing reference see page
107.
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SELF-ASSESSMENT
UNIT 3. ALKALI METALS

Choose the answer that best fits each space. Indicate your answer with a
letter A, B, C or D in your answer sheet paper.

1. Is an alkaline material that can cause irritation to eyes, skin, or

respiratory tract.

a) Water b) Soda ash ¢) Solution d) Acid
2. Plastic materials are highly and can generate toxic fumes when
burning.

a) light b) inflammable c¢) shortlived d) soluble
3. This alloy can be used to the stucture.

a) release b) extract c) strike d) strengthen
4. may refer to salt solutions ranging from about 3% up to about 26%.

a) Brine b) Softener c) Grease d) Borax

5. Silicon dioxide is the most abundant mineral in Earth's

a) resistance b) pattern Cc) crust d) melt
6. Itis to many corrosive substances such as acids and alkalis.
a) ductile b) resistant c) brittle d) hydroscopic
7. The new catalyst will significantly the chemical reaction.
a) strengthen b) speed up c) predict d) extract
8. Old chemical containers poisonous gasses when they are burnt.
a) resist b) gain c) absorb d) release
9. includes various mined and manufactured salts that contain

potassium in water-soluble form.
a) Potash b) Grease c) Copper d) Oils
10. Lithium and its compounds have several industrial

a) properties b) manufactures c) applications d) treatments
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UNIT 4. ALKALINE EARTH METALS

Lead-in

1. Discuss the following questions in pairs.

Which elements are named “alkaline earth”?

Why are they named so?

What do you know about their properties?

Where are they used?

2A

Beryllium
4
Be
[He]2s?

Magnesium
12
Mg
[Nel3s?

Calcium
20
Ca

[Ar}4s?

Strontium
38
Sr
[Kr]5s2

Barium
56
Ba

[Xel6s2

Radium
88
Ra

[Rn]7s2

Reading £

2. The following words appear in the texts you are going to
read. Check whether you know their pronunciation and
meaning.

a) beryllium [ba'riliom], magnesium [mag ni:zrom], calcium
[ keelsiom], strontium ['strontrom], barium [ bearrom], radium
[ 'rerdjom]

b) valence ['verl(o)ns], beryl ['beril], neutrons [ 'nju:tronz],
antacid [an'tasid, ent'asid], pollutants [pa’lu:tonts], mortar
['mo:ta], furnaces ['f3:nisiz], chlorophyll ['klorafil], muscle
[ 'mas(a)l], metabolism [mi1'tabaliz(a)m], detergents
[dr'ta:d3(o)nts], appliances [o'plaransiz], softeners ['spfanaz],
interfere [ into'fra], supply [so'plar], reveal reactivity [ri'vi:l
r'ek tiviti], react vigorously [ri'ekt ‘vigorasli], diagnostic

[ darag ' nostik], shiny solids [ fami "solidz].

3. @) Look through the text A. Decide if the following statements are true

(T), false (F) or not given (NG) in the text. Correct the false statements.

1) Alkaline earth metals were discovered by medieval chemists.

2) All of the alkaline earth metals react with the halogens to form the

alkaline earth metal halides.
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3) Calcium is important not only for humans but also for sea animals.

Alkaline earth metals
Medieval alchemists classified solids that did not melt in their fires as

“earths.” Group 2A elements form compounds with oxygen, called oxides, that
qualify as “earths” by this definition. Except for beryllium oxide, these oxides
produce alkaline solutions when they react with water. The label alkaline earth
reflects these two properties.

Alkaline earth metals are shiny solids that are harder than alkali metals.
Although alkaline earth metals are less reactive than alkali metals, they are
usually found combined with oxygen and other nonmetals in Earth’s crust.
Alkaline earth metals lose their two valence electrons to form ions with a 2+
charge. Reactions with water reveal the relative reactivity of the alkaline earth
metals. Calcium, strontium, and barium react vigorously with room temperature
water. Magnesium will react in hot water. Beryllium does not appear to react
with water. When exposed to oxygen, alkaline earth metals form a thin oxide
coating. Most compounds of alkaline earth

metals do not dissolve easily in water.

Calcium is an essential element for LO@"! calCiUm_Diet
&)
humans, especially in maintaining healthy F;\
bones and teeth. Calcium is found widely in 2;;

nature, mainly combined with carbon and

oxygen in calcium carbonate. This compound :
Before After

IS the main ingredient in rocks such as

limestone, chalk, and marble. Coral reefs

build up from calcium carbonate exoskeletons that are created by marine
animals called corals. Calcium carbonate is used in antacid tablets and as an
abrasive in toothpaste. An abrasive is a hard material used to polish, smooth, or
grind a softer material. Emery boards and sandpaper are examples of abrasive
materials. When calcium carbonate decomposes, it forms an oxide of calcium
called lime. Lime is one of the most important industrial compounds. For

56



example, lime plays a role in the manufacture of steel, paper, and glass.
Gardeners use lime to make soil less acidic. Wastewater treatment plants use
lime, as do devices that remove pollutants from smokestacks. Lime is mixed

with sand and water to form a paste called mortar.

Taken from: Buthelezi T., Dingrando L., Hainen N., Wistrom C., Glencoe Chemistry

b) Make up 5 questions to text A. Answer them in pairs. Send two best

guestions to the group chat.

4. a) Look through the text B. Decide if the following statements are true
(T), false (F) or not given (NG) in the text. Correct the false statements.

1) Beryllium is used in nuclear reactors.

2) Water with large quantities of magnesium is named hard water.

3) Strontium is a soft silver-white yellowish metallic element that is

highly chemically reactive.

Beryllium

The lightest member of group 2A, beryllium, is found combined with
aluminum, silicon, and oxygen in a material called beryl. Finding aluminum and
beryllium together is not surprising because these elements have a diagonal
relationship and, thus, similar chemical properties. Beryllium is used to
moderate neutrons in nuclear reactors. Tools made from an alloy of beryllium
and copper are used in situations where a spark from steel tools touching steel
equipment could cause a fire or explosion. For example, beryllium—copper tools
are used in petroleum refineries.

Magnesium

Magnesium is an abundant element that can be formed into almost any
shape. Alloys of magnesium with aluminum and zinc are much lighter than steel
but equally strong. The oxide of magnesium has such a high melting point that it
is used to line furnaces. Plants cannot function without a supply of magnesium
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because each chlorophyll molecule contains a magnesium ion. Your body
depends on magnesium ions, too; they play key roles in muscle function and
metabolism. When large quantities of calcium and magnesium ions are found in
the water supply, the water is referred to as hard water. Hard water makes it
difficult to wash oil from your hair or grease from your dishes because the ions
interfere with the action of soaps and detergents. If there are large amounts of
hydrogen carbonate ions in the water, they can combine with the calcium and
magnesium ions to form deposits that can clog pipes, water heaters, and
appliances such as steam irons. Devices called water softeners exchange sodium
or hydrogen ions for the calcium and magnesium ions.

Uses of other alkaline earth metals

Strontium gives some fireworks their crimson color. Colorful barium
compounds are used in paints and some types of glass. Barium also is used as a
diagnostic tool for internal medicine. Radium is a highly radioactive element.
Radium atoms emit alpha, beta, and gamma rays. Before people understood the
danger, they used radium compounds to paint the hands on watches because

paint containing radium glows in the dark.

Taken from: Buthelezi T., Dingrando L., Hainen N., Wistrom C., Glencoe Chemistry

b) Make up 5 questions to text B. Answer them in pairs. Send two best

guestions to the group chat.

Listening o

5. a) Discuss the following questions in pairs or small groups.
e What alkaline earth metals do you know?
e What are their common properties?

e How are they different?
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b) Watch the video about alkaline-earth metals and answer the questions

(https://www.youtube.com/watch?v=8gh5myTmcRs).

1) What metals in particular is the video about?

2) What is said about melting and boiling points of alkaline-earth metals in

the video?

3) What is said about softness of metals in the group?

4) What is limewater? How is it formed?

5) What is said about reactivity of metals in the group?

c) Watch the video again. What facts mentioned in the video weren’t

mentioned in the texts above?

Language in Use

6. a) Match the terms with their definitions.

1.

reduce

valency

halogen

halide[ ‘herlard]

ionization energy

a)

b)

d)

A binary compound of oxygen with another
element or group.

The emission of ionizing radiation or particles
caused by the spontaneous disintegration of
atomic nuclei.

The combining power of an element, especially
as measured by the number of hydrogen atoms it
can displace or combine with.

The amount of energy required to remove an
electron from an atom or molecule of a gas to an
indefinite distance

Any of the elements fluorine, chlorine, bromine,
iodine, and astatine, occupying group VA (17)
of the periodic table. They are reactive non-

metallic elements that form strongly acidic
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10.

b)

7.

compounds with hydrogen from which simple
salts can be made.

chemical bond f) A hard sedimentary rock, composed mainly of
calcium carbonate or dolomite, used as building
material and in the making of cement.

compound g) A binary compound of a halogen with another
element or group.

radioactivity 1)  Undergo or cause to undergo a reaction in which
electrons are gained from another substance or
molecule.

oxide J) A substance formed from two or more elements
chemically united in fixed proportions.

limestone k) A strong force of attraction holding atoms
together in a molecule or crystal, resulting from

the sharing or transfer of electrons.

Taken from: https://www.lexico.com/definition
Cover the left column and recall the terms.

Use the words (1-10) from exercise 6 to complete the gaps.

1. All the alkaline earth metals have two electrons in their shell, so
they lose two electrons to form cations with a 2+ charge.

2. The chemistry of radium is not well established due to its

3. In chemical terms, all of the alkaline metals react with the to form
ionic alkaline earth metal

4, of all alkaline metals is low.

5. All that include beryllium have a covalent

6. The metals halogens to form ionic halides: E(s)+X,—EX>(S) where
X=F, ClI, Brorl.

7. The metals reduce O, to form the . 2E(S)+0,—2E0(s)
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8. Calcium carbonate (CaCQO3) is mainly used in the construction industry and

for making , marble, chalk, and coral.

8. a) Give English equivalents to the following words.

Jly’)kHO3eMeNbHI MeTalau, TBEpPAl PEUOBHHM, JIY)KHI PO3UMHHU, OJMCKYYHH,
pEaKTUBHUM, TBepJui, CUIbHO (OypXJMBO) pearye, Mmij AI€0 KHCHIO, JIETKO
PO3YMHATUCH, ICKpa, BUKJIMKATH BUOYX, MIATPUMYBATH 370POB’S, MEPEBAKHO
MOE€THYBAaTHCh, BamHO 1 MapMmyp, aOpa3WBHUI Marepiay, HakJayHa JOIIKa,
pO3KJIaIaTUCh, TUMOBa TpyOa, OyIiBeIbHUI PO3YMH, (PYHKIIIOHYBaHHS M 3iB,

YKOpCTKa BOJIa, 3a0MBAaTH TPyOHU, OM’SIKITyBa4 BOJIU, CTPUJIKK TOAMHHUKA.
b) Make up your own sentences in English with any 7 words from the task
above. Write them down and ask your groupmates to translate them into

Ukrainian.

9. a) Write the missing words. Mind the spelling. The first letter is given for

you.
Properties of Alkaline Earth Metals
The alkaline earth metals (b..... (Be), m.... (Mg), c..... (Ca),s...........
(Sr),b............ (Ba), and r.....(Ra)) are a group of chemical elements in the s-

block of the periodic table with very similar properties:

e shiny

® S......... -white

e somewhat reactive metals at standard t........... andp...........

o readily lose their two outermost electrons to formec............ with a 2+
charge

e lowd...........

e lowm............ points

e lowbh........... points.
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The alkaline earth metals comprise the group 2 elements. All the

discovered alkaline earth metals occurinn.............
Taken from: Boundless. (n.d.). The Alkaline Earth Metals

b) Decide whether the sentences are true or false. Correct the false ones.
1) Alkaline Earth Metals are characterized by high densities.
2) Most of them are blue.
3) Alkaline Earth Metals are characterized by low boiling points.
4) Alkaline Earth Metals can form cations with a 2+ charge

5) A few Alkaline Earth Metals can be found in nature.

10. Fill in the missing words. Use the words from the box.

further naturally maximum mined radioactive

abundant heavier forming smaller

Occurrence in Nature

Emeraldisa ............... occurring compound of beryllium. Calcium and
magnesium are ............... in the earth's crust, making up several important
rock ............... minerals such as dolomite (dolostone) and calcite (limestone).

The other non-radioactive members of the group are only presentin ...............
quantities. Deposits of each of these minerals are ............... to extract the
elements for ............... use. Radium, with a ............... half-life of 1,601
years, is only present in nature when it is resupplied by a decay chain from the

............... decayof ............... elements.

Grammar Focus

Focus on Active and Passive Voice

11. Open the brackets using the words given in Present Simple, Active or

Passive voice. For grammar reference see page 99.
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Biological Role and Toxicity of Alkaline Earth Metals

Magnesium and calcium (be) essential to all known
living organisms. They (involve) in more than one role. For
example, magnesium or calcium ion pumps (play) a role in
some cellular processes. Magnesium (function) as the active
center in some enzymes, and calcium salts (take) a structural
role in bones.

Strontium (play) an important role in marine aquatic life,

especially hard corals, which use strontium to build their exoskeletons.
Strontium and barium have some uses in medicine. For example, "barium

meals” (use) in radiographic imaging, while strontium

compounds (employ) in some toothpastes.

However, beryllium and radium are toxic. Beryllium's low aqueous

solubility means it (be) rarely available to biological systems. It
(have) no known role in living organisms, and, when
encountered by them, is usually highly toxic. Radium (have) a

low availability and is highly radioactive, making it toxic to life.

Focus on prepositions and conjunctions

12. Fill in the gaps using appropriate prepositions or conjunctions.

Alkaline earth metals are shiny solids that are harder ......... alkali
metals. ......... alkaline earth metals are less reactive ......... alkali metals, they
are usually found combined ......... oxygen ......... other nonmetals in the

Earth’s crust. Alkaline earth metals lose their two valence electrons to form ions
......... a 2+ charge.

Reactions ......... water reveal the relative reactivity ......... the alkaline
earth metals. Calcium, strontium, ......... barium react vigorously ......... room
temperature water. Magnesium will react ......... hot water. Beryllium does not

appear to react ......... water. When exposed ......... oxygen, alkaline earth

63



metals form a thin oxide coating. Most compounds

do not dissolve easily

Speaking

..... water.

.........

alkaline earth metals

13. Find three interesting facts about any Alkaline Earth Metals and write

them in the table. Present the information to your groupmates. Do not

name the element, let them guess.

Ne Name

Interesting information you have found

1.

2.

3.

14. Work in pairs.

Student A: Look at table A, ask questions to student B to fill in the gaps in

your table.

Student B: Look at table B, ask questions to student A to fill in the gaps in

your table.
Some properties of the alkaline metals. Table A
: magnesiu calciu strontiu bariu radiu
beryllium
m m m m m

atomic 4 20 56
number
atomic 24.305 87.62 226
weight
colour of silvery silvery
element gray white white
melting about
point (°C) 650 769 700
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beryllium

magnesiu

calciu
m

strontiu
m

bariu
m

radiu
m

boiling
point (°C)

2,471

1,484

1,805

density at
20 °C
(grams per
cubic
centimetre

)

1.74

2.63

3.51

Some properties of the alkaline metals. Table B

berylliu
m

magnesiu
m

calciu
m

strontiu
m

bariu
m

radium

atomic
number

12

38

88

atomic
weight

9.0122

40.07

137.3

colour of
element

silvery
white

silvery
white

bright
white

melting
point (°C)

1,287

842

727

boiling
point (°C)

1,090

1,384

not well
established
; about
1,100
1,700

density at
20 °C
(grams
per cubic
centimetre

)

1.85

1.55

3.51
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Writing

15. Write 5-7 sentences summarizing the texts in exercises 3 and 4.

16. Write an article for a popular non-scientific magazine about hard

water. Answer the following questions in your article.

1
2
3
4

. What is hard water? What makes water hard?
. Why is it a problem?
. Should we soften hard water or not?

. What are the ways to soften hard water?

YOUR ARTICLE MUST MEET THE FOLLOWING REQUIREMENTS

It has to be interesting and get attention (use an eye-catching title, ask a
rhetorical question in the first paragraph (introduction) to make readers
want to find out the answer).

It has to be easy to read (do not use too formal language and scientific
terms, write in a semi-informal, conversational style; make clear
paragraphs; avoid words like: to sum up, some people say, nevertheless,
on one hand etc.

Write a good ending (give the reader something to think about, perhaps by
asking them another question or giving them a call to action).

Give appropriate real life examples.

Use rhetorical questions but not many (not more than one per paragraph).

E EXAMPLES OF RHETORICAL QUESTIONS
Have you ever ........ ?

What do you think about ........ ?

Are you one of those people who thinks that ...... ?

What would life be like if ...... ?

Will the future bring us ..... ?
Adopted from: Prentis, N. Five Things You Need to Know about Writing Articles
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SELF-ASSESSMENT
UNIT 4. ALKALINE EARTH METALS

Choose the answer that best fits each space. Indicate your answer with a
letter A, B, C or D in your answer sheet paper.

1. When to oxygen, alkaline earth metals form a thin oxide coating.
a) exposed b) referred C) extracted d) accepted
2. Alkaline metals are usually solids that conduct heat or electricity.
a) shiny b) flammable Cc) rare d) resistant
3. When calcium carbonate , it forms an oxide of calcium called
lime.
a) emits b) releases c) decomposes d) gains
4, treatment plants use lime, as do devices that remove pollutants

from smokestacks.

a) Brine b) Wastewater c) Waterresistant d) Nuclear
5. A spark from steel tools could a fire or explosion.

a) predict b) occur c) release d) cause
6. Plants cannot function without a of magnesium.

a) value b) alloy C) series d) supply
7. This type of water is to as hard water.

a) called b) referred C) existed d) dealt
8. The activity of alkaline earth metals as agent increases from Be to
Ba.

a) resulting b) negligible ¢) reducing d) releasing
9. Alkali metals are also known to react and explosively with water.

a) violently b) forcefully c) highly d) primarily
10. Radium atoms alpha, beta, and gamma rays.

a) supply b) gain c) reduce d) emit
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UNIT 5. THE NOBLE GASES

Lead-in
1. Discuss the following questions in pairs.
e Where are nonmetals in the Periodic
table?
e Which groups of elements comprise
nonmetals?
e Which elements are there in group 8A?
What different names does the group
have? Why?

Reading

THIS \S HELWUM

.O.

THESQUARECOMICS

ma\.\vr/\ DOESN'T
SHARE ELECTRONS

NO

HELIUM IS Nosa

L

| AM NOBLE

2. The following words appear in the text you are going to read. Check

whether you know their pronunciation and meaning.

a) helium ['hi:ltam], neon ['ni:on], xenon ['zi:non], radon ['rexdon], nitrogen
['nartradzan],
[ ' klo:ri:n].

krypton [kripton], fluorine ['flvari:n, ‘flo:riin], chlorine
b) rare gases [rea 'gasiz], noble gases ['noubl 'gasiz], occur [a'ka:],
compounds (noun, plural) [ ’kpompaondz], total inertness [ tout(a)l 1'na:tnas],
breakthrough [ 'breikOru:], primarily [ praim(a)rili], outer shells ['avte [elz],
outermost ['avtomoust], ionization energies [ aronar'zeif(o)n ‘enadsziz],
[ 'neglidzib(a)l],
[dis'tfa:d3], fluorescent [flua'res(o)nt, flo:'res(o)nt], light fixtures [lait

‘fikstfaz], alloys [ ‘elo1z].

negligible incandescent  [mkan'desant],  discharge

3. Look through the text. Decide if the following statements are true (T),

false (F) or not given (NG) in the text. Correct the false statements.

1) The inert gases were the last discovered elements.
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2) The noble gases traditionally have been labeled Group O in the periodic
table because after their discovery it was believed that they could not bond
to other atoms.

3) According to the text radon is not used in any lamps.

o The rare gases

Helium The rare gases are located in Group VIII of the periodic
2
He table. They form a group of six elements — helium (He), neon

152

(Ne), argon (Ar), krypton (Kr), xenon (Xe), and radon (Rn). They

MNeon

N are also known as the noble gases, inert gases, or argonons. They

[He]2s°2p®

occur naturally and are found in the atmosphere. All the gases are
Argon

e colorless, tasteless, and odorless. They are monoatomic. This
r

INel3s3¢¢ means they exist as single atoms, rather than as molecules of two

Krypton - - .
- or more atoms. For example, oxygen in the air occurs in

Kr
mas3aaps | Molecules composed of two atoms of oxygen. Each of the rare

enon gases, however, occurs as a single atom in the air.

x -
Ke]5+2410555 The noble gases were among the last naturally occurring

Radon elements to be discovered because they are colorless and

g6

Rn unreactive. Scientists assumed that noble gases could not form

[Xel6s24f 541066

compounds. The rare gases lost their claim to total inertness,
however, in the early 1960's, when several compounds of krypton, xenon, and
radon were prepared by treating them with fluorine and chlorine. Today, these
same three noble gases are combined with fluorine and oxygen to form
compounds. Despite this breakthrough, group 8A elements are still known
primarily for their stability. Remember that under normal conditions, they do not
enter into chemical combination with other elements to form compounds. This is
because the outer shells of their atoms have the maximum possible number of
electrons. Noble gases have the maximum number of electrons in their
outermost energy levels — eight - except for helium, which has two. They rarely

react because of their stable electron configurations. As a consequence, the
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atoms have no strong attraction for electrons from other atoms, nor do they
readily give up electrons to other atoms. In fact, there are no known compounds
of helium, neon, or argon. They have little tendency to gain or lose electrons.
The noble gases have high ionization energies and negligible electronegativity.
The noble gases have low boiling points and are all gases at room temperature.
Because of their non-reactivity, the noble gases have important industrial
uses. Except for radon, which is highly radioactive, all of them are used as light
sources in incandescent and gas discharge lamps. These lamps include electric
light bulbs and fluorescent light fixtures. The rare gases are also used in making

metals and alloys, in chemical processing, and in nuclear reactors.

Taken from: Buthelezi T., Dingrando L., Hainen N., Wistrom C., Glencoe Chemistry,
Sherwood, M. (Ed.), Chemistry today

4. Read the text again and answer the following questions.
1) Why were the noble gases among the last naturally occurring elements to
be discovered?
2) What physical and chemical properties do the noble gases have?
3) What does monoatomic mean?
4) Why are the noble gases unreactive?
5) What elements do the noble gases react with?
6) Do they all have practical applications? Why? What are their

applications?

Listening @

5. a) Discuss the following questions in pairs or small groups.
e \What are noble gases?

e What do you know about them?
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b) Watch the video “Noble Gases - The Gases In Group 18”

(https://www.youtube.com/watch?v=qgNaBMvJXdJ4) and write down how

they are used.

c) Watch the video again. What facts mentioned in the video were not

mentioned in the text in ex.3?

Language in use

6. a) Match the words in column A with the words in column B to make

word combinations and translate them into Ukrainian.

1. become a) up

2. makes b) the life

3. referred C) crust

4. prolong d) excited

5. energy e) to

6. earth's f) artificially
7. high-temperature g) state

8. produced h) bulbs

9. large i) welding
10.light J) quantities

b) Make up your own sentences in English with any 5 word combinations
from the task above. Write them down and ask your groupmates to

translate them into Ukrainian.

7. Complete the sentences with word combinations from ex.6.

Neon is used in light displays that are commonly 1) as

neon lights. When high-voltage electricity passes through the neon gas stored in

a gas discharge tube, electrons in the atoms 2) . When the
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electrons return to a lower 3) , the atoms emit a bright

orange light. The color of neon lights is not a constant because gases other than
neon can be used in the displays. For example, argon emits blue light and helium
emits a pale yellow light.

Argon is the most abundant of the noble gases on Earth; it 4)

about 1% of Earth’s atmosphere. Argon provides an inert

atmosphere for procedures such as 5) . This substitution

avoids the dangerous mixture of electrical sparks, heat, and oxygen. Argon and

krypton are used to 6) of filaments in incandescent 7)

and as a layer of insulation between panes of glass.

Radon is a radioactive, heavy gas produced by the radioactive decay of

radium in the 8) . It is released by soil and rocks. There are

at least 28 known isotopes (forms) of radon — 3 in nature and 25 9)

in nuclear reactions. Radon has been used in medicine for

treating tumors. However, if inhaled in 10) , It can cause

lung cancer.

Taken from: Buthelezi T., Dingrando L., Hainen N., Wistrom C., Glencoe Chemistry

8. a) Fill in the gaps with a suitable word:

inflammable replacing mixture mixing
prevent caused breathing emission spectrum
less dense side effect

The lightest noble gas,
helium, was discovered first in
the 1) of the
Sun. Although helium is light

enough to escape Earth’s gravity,

HELIUM WALKS INTO A BAR. He DOES NOT REACT. i 1
e e it can be found on Earth in

NOBLE GASES HERE." . .
natural-gas wells. Helium, being
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2) than air, is used to inflate balloons and airships as an

alternative to highly 3) hydrogen. It is also used to 4)

chemicals from reacting with other elements during storage,

handling, and transportation. A 5) of helium and oxygen

sometimes makes Dbreathing easier for persons with asthma or other 6)

difficulties. A mixture of helium and oxygen is used by deep-

sea divers. By 7) the nitrogen in air with helium, divers can

return to the surface quickly without experiencing a painful condition called the

“bends.” Artificial air made by 8) helium and oxygen
overcomes this problem. The only 9) is the squeaky "Donald
Duck™ voice quality 10) by breathing the mixture. Liquid

helium is used as a coolant for superconducting magnets.

b) Make up 5 questions to the text. Answer them in pairs. Send two best

guestions to the group chat.

Grammar focus

Focus on prepositions and conjunctions.

9. Use correct prepositions or conjunctions in the following sentences.
Interesting Facts about Noble Gases
1. As helium is non-flammable it is much safer to use it ... balloons than
hydrogen.
2. Krypton gets its name ... the Greek word "kryptos" meaning "the hidden
one."
3. Many ... the noble gases were either discovered ... isolated ... Scottish
chemist Sir William Ramsay.

4. Helium has the lowest melting ... boiling points ... any substance.

5. All ...the noble gases except ... radon have stable isotopes.
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Neon signs do not use just neon gas, ... a mixture ... different noble gases
... other elements to create bright lights ... different colors.

Noble gases are often used to create a safe ... inert atmosphere due ...
their stable nature.

Xenon gets its name ... the Greek word ‘xenos’ which means ‘stranger ...

foreigner.’

Taken from: Noble Gases

b) Look at the text on page 112. Check yourself, write out word

combinations with mistakes and make up sentences with them in written.

Focus on numbers and tenses (active and passive voice)

10. a) Read the numbers in the text given in bold. For grammar reference

see page 102.

b) Open the brackets using the verbs in a proper tense and voice (Present

Simple or Past Simple in Active or Passive voice). For grammar reference

see page 99.

1. The name neon (come) from the Greek word véov meaning
new.

2. While experimenting on liquid air, Sir William Ramsay and Morris
Travers (discover) neon in 1898.

3. The scientists (discover) krypton prior to their discovery
of neon, and discovered xenon shortly afterwards.

4. The concentration of neon in the atmosphere (be) about 1 part
in 55,000, or 18.2 ppm by volume or 1 part in 79,000 of air by mass.

5. Neon (be) about 2/3 as dense as air.

6. Georges Claude (begin) creating neon lighting in 1902, as he
(have) _ surplus neon leftover as a byproduct of his air liquefaction
company.
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7. In 1910, Georges Claude (attempt)

to create interior home

lighting using neon lights in vacuum tubes, but homeowners (not/ accept)

the idea due to their color.

8. Neon's rarity (make)

about 55 times more expensive than liquid helium.
9. The melting point of neon is -433.46 °F (-258.59 °C) and the boiling

point is -410.94 °F (-246.08 °C).

Speaking %

it fairly expensive, making liquid neon

11. Find three interesting facts about any Noble gas and write them in the

table. Present the information to your groupmates. Do not name the gas, let

them guess.

Name Interesting information you have found
1.
2.
3.

12. Fill in the table. Using the table tell about the rare gases.

Properties

Applications

RARE
GASES

helium (He)
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neon (Ne)

argon (Ar)

krypton (Kr)

xenon (Xe)

radon (Rn)

oganesson
(Og)

13. a) Do you agree with the following quote: Be humble for you are made of

earth, be noble for you are made of stars? Share your ideas with the group.

Make notes for 1 minute and prepare a 2-3-minute speech expressing your

ideas on the quote. Answer the following question in your speech:

Why are people made of earth?

Why are people made of stars?

What is the meaning of this saying?

Do you agree with it?

Present your speech to your partner.

b) Describe the following diagram of the sources of noble gases in

petroleum systems.

Conventional Unconventional
production production

A

Meteoric
groundwater
recharge

“'Ne
EAr
57
lJ‘Jxe

Low permeability seal Hydrocarbon
generation

Petroleum accumulation

High porosity
water-saturated
reservoir

Exhange of noble gases
between phases

SR

Formation water

2INe o
Crustal radiogenic
production

Petroleum
migration

Mantle fluid -
4 input Sedimentary Source rock
{ noble gases?

76



Writing &

14. Write 5-7 sentences summarizing the text in exercises 3 and 7.

15. After posting your presentation about Noble gases on the Internet you
were contacted by a young teacher of Science (John Nettleship) who is going
to use it at his lesson for 14-15 year-old students. Write a formal email to
this teacher and include the following information.
e (give you permission to use the presentation;
e offer the points to be covered at the lesson about the noble gases with
this age group;
e (Qive advice which everyday objects can be demonstrated at the lesson to
show the application of Noble gases.

Write 120-180 words. For writing reference see page 110.
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SELF-ASSESSMENT
UNIT 5. THE NOBLE GASES

Choose the answer that best fits each space. Indicate your answer with a
letter A, B, C or D in your answer sheet paper.

1. The have very high electronegativity:
a) metalloids C) noble gases
b) halogens d) alkali metals
2. has the highest electronegativity of all elements:
a) Bromine c) Fluorine
b) Helium d) Radon
3. Tennessineis a , and oganesson is a :
a) halogen c) metalloid
b) noble gas d) metal
4. What noble gases do NOT have :
a) high electronegativity c) low boiling points
b) high ionization energies d) low reactivity
5. The lightest noble gas is
a) neon c) helium
b) xenon d) argon
6. is a radioactive gas produced by the radioactive decay of
radium in the earth's crust.
a) Polonium c) Radon
b) Astatine d) Thalium
7. All of these elements have known compounds except
a) helium c) argon
b) xenon d) neon
8. Is less dense than air, is used to inflate balloons and airships as
an alternative to highly inflammable hydrogen.
a) Argon c) Neon
b) Helium d) Krypton
9. Ammonia is not highly , but containers of ammonia may
explode when exposed to high heat.
a) abundant c) shiny
b) rare d) flammable
10.0Oxygen in the air in molecules composed of two atoms of
oxygen.
a) occurs C) gains
b) reveals d) explodes
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Appendix 1. Mini-Dictionary

Unit 1. Solutions

ok whE

19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.

accumulate nakonmuuyBaTH

acetic acid [o'si:tik 'zs1d] ourosa kucnora

acidic solution [o'sidik] kucIoTHHI PO3YUH

affect greatly the solubility cyTTeBo BrutBaTH Ha PO3UHMHHICTD

aqueous solution ['eikwias, ‘@kwi-] BogHHIA po3unH

at a specified/ specific/definite temperature ['spesifaid] npu 3a3naueHiii /
3aJlaHlil TeMIeparypi

basic ['bersik]/ neutral ['nju:tral] solution ocHoBHMIA/ HEHTpaNbHHI PO3YUH
collide with [ko'laid] 3imroBxyBatucs, cTukaTucs 3

concentrated solutions KOHIIEHTPOBaHI PO3YHHA

. conduct a current [kon'dakt] ['kar(a)nt ] BrE; ['ks:r(a)nt] AME npoBoautu cTpym
. dilute (with) obj.] [dar'lu:t] po3pimkyBaT, po30aBasSTH

. dilute solution [dar'lu:t] po36aBienuii, po3BeacHUI pO3UUH

. dissolved [dr'zolvd] po3unHenuit

. dissolving medium cepenoBuiiie, 10 PO3YUHSIE

. frequent collisions ['fri:kwant] [ka'l13(a)nz] yacTi 3iTkHEHHS

. given amount of solvent ['solvont] oOymoBieHa / 3a1aHa KUTBKICTh PO3UMHHUKA

. immiscible (with) 110 He 3minTyeThCs; HE3AATHUI 3MIIITYBATUCS

. miscible (with) ['misib(a)l] (of liquids) capable of mixing 3mirryBanmii, 1o

3MIIIYETHCS; POZYMHHUI

net effect 1) pe3ynbryrountii / cykynHuii epekT 2) CyMapHU BILIHB
nitinol ['nitinol] [mass noun] an alloy of nickel and titanium HiTHHOI
precipitate ocan, BUIIIATH 0CaT

reach equilibrium [ri:ff] [ i:kwr'libriom ], [ ekwr'-] mocsrtu piBHoBaru
saturated ['seforertid] /supersaturated/ unsaturated solution
HacHMYeHMI/epeHacnyeHull / HeHaCMYeHUN pO3UnH

solubility [ solju'biloti] po3unHHICTE

soluble ['soljobl] po3unnnuii # insoluble

solute ['solju:t] (N-MASS) po3unteHa pe4oBrHA, PO3UNH

solution [sa'lu;f(a)n] (countable) po3uusn; (uncountable) pozunHeHHS
solvation [sol've1fan] conbBaraitis

solvation rate [sol'veifan] [rert] mBHaKiCTH combBaTAaIlil

solvent ['solvant] is (N-MASS) po3unuuuK



Unit 2. The Periodic Table

accept the law [ok'sept] mpuitmaTn/ BU3HaBaTH 3aKOH

acceptance of the law [ok'septons] [lo:] mpuitHsATTS/BH3HAHHS 3aKOHY

advancement of chemistry [od'va:nsmont] po3BuTOK XiMmii

arranged/ ordered by increasing atomic mass/number BrnopsakoBaHuii 3a

301JIbIIIEHHSIM aTOMHOI MacH/aTOMHOTO YHCIIa

bad/good conductors of heat and electricity morani / xoporri TpoBiTHUKA

TEIIa Ta CICKTPUKH

be designated with ['dezignertid] mo3nauarucs

be often referred to wacro HasuBatucs

be solid at room temperature 6ytu TBep UM MPH KiMHATHIN TeMIepaTypi

be struck/bombarded by electrons (strike, struck, struck) 6ombapayBarucs

CIIEKTPOHAMU

10. brittle/ dull-looking solids mamki/ TbMsIHI TBepi Tina

11.by arranging the elements in order of increasing atomic mass nuisixom
PO3TaIyBaHHS CJIEMEHTIB B MOPSIKY 3POCTaHHS aTOMHOT MacH

12.by noting trends nomiTuBIIM TEHACHIIIT

13.compile a list [kom'pail] ykiamatu/ cknagat criucok

14.contain a unique number of protons ['proutonz] MicTHTH yHIKaJbHE YHCIIO
MIPOTOHIB

15. ductile ['daktarl] xoBkwuii; smactuunslii, ruOkuit able to be drawn out into a thin
wire; pliable, not brittle

16.electron shell enexrponna o6010HKa

17.emit light [r'mrt lait] BunpominioBaTH CBITIIO

18. give sb credit for sth Bu3naBaTu KOrocs 3a I0Ch

19. have similar properties [hav 'stmils 'propatiz] MmaTu moaiOHI BJIaCTUBOCTI

20.increase [1n'kri:S] 3pocTatu; 3011bITyBaTH(CS)

21.leave blank spaces in the table 3anummTn mopoxHi Miciis B TaOHII

22.malleable ['maliabl] xoBkwii, mutacTuunkiit able to be hammered or pressed
permanently out of shape without breaking or cracking

23.more accurately determined ['zkjorotl] [di'ts:mind] Oumemn TOYHO

BU3HAYCHUU

> wbh e

o

© o N

24.notice (that) ['noautiS] momiuaTH; 3BepTaTH yBary Ha Te (II10)

25.periodic  pattern [ prorrpdik  'patn] nepioguyHa  MOBTOPIOBAHICTH/
3aKOHOMIPHICTh

26.possess a wide range of properties matu mMUpPOKMii iana3oH BIaCTHBOCTEH

27.predict the existence [1g'zist(o)ns] mepenbaunt iCHYBaHHS

28.properties of undiscovered elements BiiacTUBOCTI HEBIAKPUTUX €JICMCHTIB

29.propose an organization scheme [ski:m] 3anponoHyBaTH CXeMy OpraHizaiii

30. repetition moBTOpeHHs;

31. representative elements penpe3eHTaTHBHI €1€MEHTH
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32.respectively BignoBinHO

33.result [ri'zalt] in a clear periodic pattern of properties npusBoautu 10
YITKOT'O IEPiOAMYHOTO MMOBTOPECHHS BJIACTHBOCTEH

34.series of columns ['si(a)ri:z] ['kplomz] psin cToBIUMKIB

35.state 1) koHcTaTyBaTH; (GOPMYIIIOBATH; 2) BCTAHOBIIOBATH, TOYHO BH3HAYATH,

36.statement TBepKEHHS

37.the actinide series ['aktinaid] ['s1ori:z] psia akTuHUAIB/ aKTHHOIIOB

38.the lanthanide series ['leenfonaid] ['stori:z] psa mantanuais/ nanTaHoigis/
pIIKO3eMENbHUX CIICMECHTIB

39.triple the number ['trip(s)l] moTporoBaTH YKCIO/KINBKICT
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Unit 3. Alkali Metals

abundant (element) [o'bandant] momupenuii (en1eMeHT)

abundance (of elements) nomupeHicTh €IEMEHTIB

alkali ['zlkoalar] (-s [-z]) (pl. -lis) myr

alkali metal nyxuuii meTan

alkaline (solutions) ['elk(s)lain] myxuuit (po3unn)

alloy (of magnesium) ['&lo1] [maeg'ni:ziom] criaB Maraus

borax ['bo:raks] 6ypa (TeTpaOOpHOKHCIHI HATPii); OOpaKc

brine pascin; pomna; cojoHa BoJa; COJSTHHIA PO3UNH

cesium ['si:zrom] uesiit, Cs

10 extract (sth from sth) BumoOyBaTH (I110Ch 3 4YOTOCH)

11.francium ¢panumiii

12.highly reactive naa3BuuaiiHo XiMiYHO aKTMBHUI/BHCOKOAKTHBHHMI 7 the least
reactive (little; less; the least) naiimenm / B HafiMeHIITI# Mipi XiMi4HO
AKTUBHUI

©oOoN Ok owbRE

13.hydrocarbon oil ByriieBogueBse/ MinepanbHe Maciio
14.hygroscopic [haigra(v)’skopik] rirpockomniunmii

15.in the earth's crust B 3emHiii kopi

16.lubricating grease rycte MacTHII0; IJIACTUYHHI MAaCTHIIHUN MaTepial
17.molten salt po3mnasiieHa ciib; CONSHHUN PO3IUIAB

18.occur in nature [2'k3: In 'nertfa] 3ycTpiyaTrCs B IpUPOIi

19. photocell ['foutousel] poToenement

20.potassium [pa'taestom] xasiii

21.react (vigorously) Bctynaru B peakiiito (AaKTUBHO)

22.react with water Bctynatu B peakiiiro 3 BOJ0I0

23.reactivity [rr'ak tiviti] peakmiiiHicTh; HECTaOUTBHICTD
24.release hydrogen gas [r1'li:s] BUIiISATH BYTJICBOHEBHI ra3
25.salt bed constamii mrap, miact

26.shortlived venoBrosiunmii

27.s0da ash kanpIMHOBaHHA COja

28.sodium ['soudiom] Hatpiii

29.speed up chemical reactions npuckoproBaTi XiMiuHi peakiii
30.spodumene ['spodjomi:n] cnogymen

31.strengthen glass ['stren0(a)n] 3miHIOBaTH / POOUTH OUIBIT MIITHUM CKJIO
32.tanning leather nmy6nenns mkipu

33.water resistance BoaoCTiHKICTh; BOJIOTOHEIPOHUKHICTD
34.water-attracting sikuii (1110) BCMOKTY€E BOIY

35.weighable amount kinbKicTb, 0 TATAETHCS 3BAKYBAHHIO
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Unit 4. Alkali Earth Metals

=

appliances mpunaau

cause a fire cnpuYMHUTH MOXKEKY

comprise the group cknanatu/ yrBOPIOBaTH rPYILY
copper miap

crimson colour MajaHHOBHI KOJIIp

depend on 3anexatu Bix

detergent mutoumnii 3aciod

emit rays BUIIPOMiHIOBATH IIPOMEHI

© o N kWD

. essential element ecenuianbHUNI/KUTTEBO HEOOXITHUN €JIEMEHT

10 expose to sth mignasaTu aii (woro-uedyan)

11.exposed to Toi, Mo 3HAXOAUTHCS B YMOBAX BILTUBY

12.form (a coating) yrBoproBaTs (HOKPUTTSI)

13.furnace mniu

14.glow (in the dark) cituTucs (B TeMpsiBi)

15.grease macTtuino

16.grind (a soft material) [graind] (ground, ground [gravnd]) nutipyBatu
(M'sikuit MmaTepian)

17.hard sedimentary rock tBepna ocaioBa ripcbka mopoja

18.interfere with (smth/sb) nepemkomxaru (vomy-HeOy1b/KOMY-HEOY/Tb)

19.label (something with something) ['leibal] (labelled, labelling BrE, labeled,
labeling AmE) mapkyBatu (1110ch Y4MMOCH)

20.lime BamHO

21.limestone BamHsK

22.lose electrons (lost, lost) BTpauatu enekrpoHu

23.marine animals MopchKki TBapuHU

24. melt nnaBuTH

25.mortar crynka

26.muscle function ¢ynkrist M’s131B

27.reveal relative reactivity nposBisiTH BiTHOCHY peakIliiiHy 3aTHICTb

28.shiny solid 6iuckyde TBepae Tijo

29.smooth sth nutidpysaru, monipysatu

30.softener mom'siknryBay

31.spark ickpa

32.supply of magnesium 3amac marsito

33.tools incTpymeHTH

34.undergo a reaction 3a3HaBatu peaxiiii

35.wastewater treatment plants ouncHi ciopyau
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Unit 5. The Noble Gases

alloy ['zlo1] cnas

assume [o'sju:m] IpUITyCTUTH, JOMYCKATH

breakthrough (in science)[ ‘breikOru:] npopus; BinkpuTTs (B HayIIi)

coolant ['ku:lant] oxonomkyBay, XjaagareHT

dense uriapHUMA

discharge tube BinBinHa TpyOKa

during handling (of sth) npu noBomkenHi (3 unmMoch)/ mia Yac KOPUCTYBAHHS

No bk wbhE

(urMoch)/ i yac TpaHCIIOPTYBaHHS (YOTOCh)

8. emission spectrum [r'mif(s)n] ciekTp BUIIPOMiHIOBaHHS

9. fixture ['fiksya] 1) (fixtures) mpucrocyBanHs, mpuIan

10.flammable ['flemabl] easily set on fire Syn: inflammable[n'flamabl] nerko
3aMUCTUH, TOPIOYNN

11.flammable Syn inflammable Boruene6e3neunuii # non-flammable, non-
inflammable wezaiimucTuii, Heroprounit

12.gain electrons npueaHyBaTH €JICKTPOHU

13.incandescent lamp [ mkaen'des(o)nt] mammna po3kaproBaHHsS

14.inhale (ammonia fumes) [in heil] (Bauxatu napu amiaxy) Opp exhale

15.ionization energy [ aiona1 zeifan] eHepris ioHi3arlii

16. light-emitting diode display (LED display) cBitinoaioate Tabio

17.lighting  fixtures ocBiTmoBanibHa  amapatypa;  fluorescent  fixture
OCBITJIIOBAJIbHA apMaTypa 3 JTFOMIHECIIEHTHUMH JIaMITaMH

18.lose electrons Brpayatu eneKTPOHH

19.negligible electronegativity [ neglojob(o)l] He3HaUHA €IEKTPOHETATUBHICTh

20.noble gases Syn rare gases iHepTHi ra3u

21.occur in 3yctpiyatucs B

22.outer shells 3oBHinmHI 00010HKH

23.outermost energy level 30BHinIHINi eHEPTeTHYHUI PIBEHD

24.provide 3a0e3neunTr

25.readily give up electrons nerko BifnaBaTi eIeKTPOHU

26.squeacky voice nuckisBuii roaoc

27.strong attraction for electrons cuabHe TSKIHHS 10 €ICKTPOHIB

28.superconducting magnet HaanpoBiAHKUIA EIEKTPOMATHIT

29.tennessine [ 'tenasi:n] TeHecuH

30.the atomic radius ['rerdios] aromuuii paniyc

31.treat tumors iikyBaTH MyXJINHA

32.welding 3BaproBaHHs
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Appendix 2. Video scripts
Unit 1

Video script 1
SOLUBILITY

Why do some substances appear to disappear when they're put into water
when others do not? Let's answer that.

In order to discuss solubility, we're going to need an example. Let’s use
tea. When a lot of people drink tea they find it's too bitter to drink. Naturally,
they add sugar to sweeten the taste. So, if we take our cup of tea and add sugar
to it, there’s now sugar floating around in the tea. With a little stirring the sugar
seems to disappear. But has the sugar actually disappeared? Well, the answer is
no. The sugar is still there. But we can no longer see it. The sugar is said to have
been dissolved in the tea.

Now, there is some terminology we need to know. But luckily there's not
too much. Now, the first component we are dealing with is the sugar which in
this case is referred to as the solute. The second component we are dealing with
is the tea itself, which in this case is called the solvent. So, the solute is
dissolved in the solvent and the solvent dissolves the solute.

Now, there is a third term we need to know which relates to the tea and
sugar system as a whole. And this term is solution which is the term for the
mixture of the solute dissolved in a solvent. The sugar dissolved in the tea. A
sugar tea solution now.

Not all substances will dissolve in the same solvent. Take water, for
instance. Some substances will dissolve in water like the sugar or table salt,
others will not, like sand or oil. If sand could dissolve in water, our beaches
would be quite a bit smaller. Why though? Why are the abilities for solutes to
dissolve in solvents selective? The reason is polarity. Polar molecules will

dissolve in polar substances. And nonpolar or A-polar molecules will dissolve in
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A-polar substances. However, that’s a more advanced level of chemistry and
will be covered in a separate video.

Now, we head to the term solubility. Solubility is the measure of the
amount of a solute able to dissolve in a solvent with units of grams per 100
centimeters cubed or grams per 100 milliliters.

So, to visualize this, for every 100 milliliters of solvent we can dissolve 1
gram of solute. So, the solute in this case-is called soluble. It can dissolve in the
solvent. If a substance cannot dissolve at all in a solvent, the solute is said to be
insoluble for that particular solvent. Now, the identity of the solute and the
solvent will cause different solubilities. As you can see, even by changing just
the solute, the solubility of that substance can change dramatically. Now, the
solubilities of substances are also affected by the temperature of the solvent.
When regarding solid solutes, an increase in the temperature of the solvent
results in an increase in the solubility of the solute. This can be shown with
sodium chloride in water. With each 10-degree increase in temperature the
solubility is increasing by around 0.7 grams per hundred centimeter cubed.

So, if you’ve ever noticed a pile of sugar in the bottom of your cup of tea
after you finish drinking it, then you probably made a cup of tea too cold.

Gases also need to be accounted for when discussing solubility. As they
too can be considered a solute. So, like solids, gases can also be dissolved in
solvents. Let’s take lemonade. Lemonade is a carbonated drink meaning there
are actual carbon dioxide molecules dissolved in the juice. That’s what creates
the fizz. The solubility of that CO, is dependent on pressure. As the pressure of
the volume of space above the lemonade increases, so does the solubility of that
CO,. So, when the lemonade is produced, the bottling process occurs under
pressure as to keep as much of the fizz creating CO, in solution. Also upon
removing the cap and releasing the pressure naturally the CO, comes out of
solution. As the solubility is decreasing, this creates a surplus of CO, bubbles
emerging from the lemonade, often creating a mess now to explain this. The

CO; particles can be seen to have little space above the solution to move into.
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Or, in other words, a high pressure. If we reduce the pressure by increasing the
volume of space above the juice, the particles will have more space to move
into. Thus, they come out of solution like solids.

Temperature also plays a role in the solubility of gases. However, this
time it’s reversed. As the temperature of the solvent increases, the solubility of

the gas decreases.

Taken from: https://www.youtube.com/watch?v=718zqrSydsg

Unit 2

Video script 2
PERIODIC TABLE OF ELEMENTS

In 1869 a Russian chemistry professor named Dmitri Mendeleev was
writing a textbook for his students when he began to wonder how he could best
explain to them the 63 elements that were known at that time. To help formulate
his thoughts, he constructed a card for each element. On each card he wrote a
name for each element, its atomic number, its typical properties and its
similarities to other elements. He then laid the cards out like a game of solitaire
and began arranging them over and over searching for patterns. Then came the
moment of discovery. Before him was something extraordinary. The elements
fell into 7 wvertical groupings. Each periodic grouping had members that
resembled one another both chemically and physically.

Mendeleev had discovered the Periodic Table of the elements, a map
showing how all the elements related to one another. A map so precise that
Mendeleev believed he could also use it to predict the existence and properties
of three elements no one had yet discovered. One would be like boron he said.
One like aluminum and one like silicon. Eventually the elements were
discovered and Mendeleev was proven right.

‘There was actually a little bit of controversy because a German chemist

named Lothar Meyer had come up with roughly the same idea. But Meyer didn’t
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quite have as much courage. So, that’s actually an interesting thing. He is the
German who comes up with the same idea of periodicity of which there were
hints already before. But he doesn’t make the predictions that Mendeleev does.
So, here we see the power of a risky prediction in having people accept a theory.
There is nothing more powerful than making a prediction that’s not obvious and
then have it come true. The periodic table is our icon. I mean that’s what we
associate with chemistry. When you go into any chemistry room you see it.’

Why is the periodic table of elements significant? It forever changed the
way that everyone would learn and understand the elements. The periodic table
of elements is chemistry as notes of music are to a Beethoven sonata.

In honor of Mendeleev, his name is now literally attached to the periodic
table. The element 101 was named after him. It’s called mendelevium.

‘It’s not only chemists who like the periodic table. I hear you carry one
around.’

‘I do carry one, yes, sir.’

‘Show me.’

‘You never know and I seem to use it a lot.’

‘Let’s see...’

‘It’s a small.’

‘So, ’'m going to give you a test. What is under nitrogen?’

‘Nitrogen is 7.

‘Yes.’

‘Well, I have to think a second. Sulphur.’

‘No, you’re wrong. It’s phosphorus.’

‘Phosphorus is 15.°

‘Yes, you have to add 8 at that point.’

‘I see. That’s why I carry it. I can’t remember it. So, it’s 7 plus 8. 15 —
phosphorus. OK, there is a pattern there.’

Taken from: https://www.youtube.com/watch?v=3yzMsnhVuNE

88


https://www.youtube.com/watch?v=3yzMsnhVuNE

Unit 3
Video script 3.1

ALKALI METALS

The group one elements, which are known as alkali metals, are a bit
different from most other metals. They include lithium, sodium, potassium,
rubidium, caesium, and francium.

Instead of being strong, having a high density and having a high melting
point, like you expect of a metal, the alkali metals are, in fact, very soft with low
densities and low melting points.

They are also much more reactive than other metals and react vigorously
with water, oxygen, and group 7 elements such as chlorine, as we’ll see later.

As you go down the group the elements become even more reactive. With
caesium being so reactive they can ignite spontaneously at room temperature.

Another trend as you go down the group is that the melting points and the
boiling points decrease.

Now, an easy way to remember this trend in reactivity is that common
table salt, which has sodium in it, doesn’t just suddenly catch fire as you
sprinkle it on your potatoes, or has caesium probably would.

Now, a big part of chemistry is explaining the properties and trends that
we see. For example, how would you explain the fact that alkali metals are so
reactive? Well, if you remember from our electron arrangement video, all atoms
won’t have a completely full outermost shell in order to be stable. And because
the alkali metals are all in Group 1, we know they all have one electron in the
outermost shell. So, in order to react and be stable all they need to do is lose that
one single electron, which is pretty easy, because there's only one electron to
lose. And because they lose a one negative charge that become a one positive
ion. What about the trend that we mentioned, though? That they become more
reactive as you go down the group. Well, as you go down the group, the atom’s

radius gets bigger and so the outer shell is further and further away from that
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positive nucleus. Now, as this positive nucleus is the only thing holding the
outermost electrode in place, the increased distance weakens the attractive force
between our positive nucleus and that outer negative electron, meaning that the
electrons we lost more easily, increasing the atoms reactivity.

Remember, the term reactivity isn’t anything special, it’s just related to
how easily atoms can lose or gain electrons and so react with other atoms.
Because alkali metals can lose their outer electrons so easily, they almost always
form ionic compounds with non-metals. We’ll give a closer look at ionic
compounds in another video. But it’s basically where a metal atom like sodium
donates an electron to a non-metal like chlorine, so that both of them have full
outer shells. And because these two atoms are now oppositely charged ions will
be attracted to each other by electrostatic forces, which we call an ionic bond,
and so together they make an ionic compound. This particular example of
sodium chloride, actually, happens to be common table salt. But regardless of
the alkali metal used, the ionic compounds are generally white solids and they
tend to dissolve in water to form colourless solutions.

So, now we’ve covered alkali metals in general, we’d consider how they
react with water chlorine and oxygen. When an alkali metal is put in water, it
tracks in vigorously to use a metal hydroxide and hydrogen gas. For example,
sodium plus water will form sodium hydroxide plus hydrogen. As we mentioned
earlier, the metals become more reactive as we go down the group and so the
reactions will release more energy. In fact, from potassium onwards so much
energy is released that they ignite the hydrogen gas that gets produced which we
can see in the form of flames. Group 1 metals also react rigorously when heated
in chlorine gas and in this case if all white metal chloride salts. So, sodium plus
chlorine would form sodium chloride and again the reactions will become more
vigorous as you go down the group. When alkali metals react to the oxygen,
they pull metal oxides. The type of oxide they form will depend on the particular
metal, for example lithium plus oxygen forms lithium oxide Li,O, like sodium

plus oxygen from sodium oxide Na;O. However, sodium and oxygen can also
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react to form sodium peroxide instead, which is Na,O,. Meanwhile, potassium
can react with oxygen to form either potassium peroxide K,O, or potassium
superoxide which is KO,. Now, that’s quite a lot to remember and you don’t
really need to know why these particular compounds form. So, the best trick is
probably to just put the ones on flashcards and practice them whenever you need
to know them for exams. And that’s everything you need to know about alkali

metals.
Taken from: https://www.youtube.com/watch?v=dZGDUKQa_6g

Video script 3.2
BRAINIAC ALKALI METALS

Whether you’ve left school or you’re still at school you can appreciate the
sheer fun may have that chemistry can be. There's so much to it. Bunsen
burners, mixing chemicals. Very nice. Now, you may have been allowed to mix
very small amounts of lithium with water. You may if with a responsible adult
have mixed H,O with sodium. And you may under very strict scientific control
have witnessed potassium mixed with water. But the odds are if you have it will
only ever have been on one of those rubbish science videos. Think, I might
present.

These next two of the dogs nuts of the periodic table. They are if you like
the king and queen of alkali metals. Mix these babies with water, stand well
back and watch the mayhem. And that’s just what we're going to do. Mr Tickle,
bring on the rubidium. ‘Here it is’. Is that it? ‘Well, it might not look like much,
Richard. But it’s a highly reactive metal. It’s sealed in this glass tube under
argon atmosphere conditions, just for safety’. Right, so what’s going to happen
when you drop that in the water? ‘Well, imagine, if you will let off a hand
grenade in a bathtub. Okay. Good luck.

Okay, tickle, drop the rubidium in the water. Stand back, everybody.

Soon’s gonna be bad. Two grams of rubidium will only react when our specially
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designed vial dissolves in the water which gives John a few crucial seconds to
get into a safety zone.

Yes, that is more likely to be only on Brainiac do you get that kind of
science. But | believe, we can go one better. There is one more alkaline metal
we can legally use. Yes, caesium, the emperor of alkali metals particularly nasty
to go up at any time. And that’s it. Oh, yes. Yeah, I like it already. Now, what’s
that gonna do when it hits the water? Imagine a depth charge in a bathtub ...
Thank you. Okay, John, go for it. Warning, warning, warning! Extreme danger!
Clean the area. As our caesium sinks in the water, the rapid generation of
hydrogen gas should produce quite an explosion. And it does! Magnificent! And
| think that concludes today’s experiment. There is a should say, one more, even
more reactive metal, francium. But for some reason they wouldn’t let us have
any of that. But the aim of today’s lesson? Never mix up alkali metals with

water.

Taken from: https://www.youtube.com/watch?v=m55kgyApYrY

Unit 4.

Video script 4
ALKALINE EARTH METALS

In this lesson we will learn about the alkaline earth metals in Group 2 of
the periodic table. We will focus on magnesium and calcium and learn about
how they react with oxygen and water and the products formed from these
reactions.

The alkaline earth metals are beryllium, magnesium, calcium, strontium,
barium, and radium. Located in Group 2 of the periodic table these metals all
have two electrons in their valence shell and with the exception of beryllium can
lose these valence electrons to form an ion with a +2 charge.

Like the alkali metals these metals except for magnesium are stored in oil.

Similar properties and reactivity trends are also observed. Moving down the
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group their density and reactivity increases, melting points and boiling points
decrease and the metals become softer.

We will now learn about the reactions of magnesium and calcium with
oxygen and water. Magnesium is shiny and silver. But you will see that your
magnesium strip may be dull. This is due to the formation of an oxide layer from
exposure to air. Simply clean it with steel wool, so to remove as much of the
oxide layer as possible. Using a pair of tongs, take the magnesium strip and hold
it to a roaring Bunsen burner flame. The combustion of magnesium proceeds
with a bright white flash. Take care not to look at this flash. Magnesium reacts
with oxygen to produce magnesium oxide which is a white solid.

Here is a challenge. Do you expect calcium to be softer or harder than
magnesium? Please, pause the lesson to think about this and resume when you
are ready.

Calcium is softer than magnesium. Moving down the group the metals
become softer. Overall, though, these metals are harder than the alkali metals.
Calcium is also shiny and silver. Using a pair of tweezers, take out a chunk and
cut a small piece using a scalpel. Remove excess oil, using paper towels. Using
tongs, place in a roaring Bunsen burner. Flame you will observe that it burns
with a red flame. Calcium reacts with oxygen to produce calcium oxide which is
a white solid. So, magnesium and calcium react with oxygen to form their
respective oxides.

Let the formed calcium oxide cool. It's important that you allow it to cool
sufficiently because the next step is exothermic. Place the cooled calcium oxide
in cold water. Calcium oxide reacts with water to produce a solution of calcium
hydroxide also known as lime water. You will see a white precipitate at the
bottom of the beaker, once everything settles. This is solid calcium hydroxide as
it is only slightly soluble in water.

Magnesium will only react with steam, not cold water. The reaction from
steam forms magnesium oxide and hydrogen gas. In this practical, it is

imperative that the magnesium strip is heated, not the mineral wool, soaked in
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water. Hydrogen gas can be collected over water and tested to confirm its
presence.

How do you think the reaction of calcium with water compares to the
reaction of magnesium with water? Please, pause the lesson to think about this
and resume when you are done.

The reaction of calcium with water is expected to be more vigorous as the
reactivity of these metals increases, moving down the group. Calcium reacts
with cold water to form calcium hydroxide and hydrogen gas. Note that calcium
sinks to the bottom in this reaction. The effervescence shows that a gas is being
produced.

In summary, the alkaline earth metals are the group 2 metals. They exhibit
similar properties and reactivity trends to the alkali metals. Magnesium and
calcium react with oxygen to form their respective oxides. Magnesium reacts
with steam to produce magnesium oxide and hydrogen gas. Calcium reacts with

cold water to produce calcium hydroxide and hydrogen gas.

Taken from https://www.youtube.com/watch?v=8gh5myTmcRs

Unit 5.

Video script 5
NOBLE GASES

What do party balloons, neon signs, and certain lightbulbs have in
common? They are all filled with a noble gas. In this lesson we will learn about
the noble gases, their properties, and their uses.

The noble gases are the group 18 elements: helium, neon, argon, krypton,
xenon, and radon. These elements are notable for having a full valence shell of
electrons. Helium has two valence electrons. Whereas the other noble gases each
have eight valence electrons. The noble gases all have full valence shells which
makes them very stable elements. In fact, they are so stable that in the past
chemists thought that they could not react with other elements which is why

they were called the inert or unreactive gases.
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However, we know today that some noble gases can indeed react to form
some compounds. Which is why today this group of elements is called the noble
gases instead.

All of the noble gases are colourless and monotonic, meaning that they
exist as single atoms. Moving down the group the number of electron shells
increases by one shell. Hence, the further down the group the bigger the atom.
the size of the atom also affects its boiling point. These boiling points increase
because intermolecular forces between larger atoms with more electrons are
greater than that between smaller atoms with fewer electrons. Also, moving
down the density of the gases increases because larger atoms take up more space
in a set volume. Since they are very stable and are hardly reactive as well as
their individual characteristics the noble gases have many practical real-life
applications. One you might already know is helium, used to fill party balloons.
Since it is less dense than air, these balloons float. And because of this property
helium is also used to fill airships. There are actually many interesting uses in
industry. Krypton and xenon are used in some types of lasers and in flat-panel
display manufacturing. Since the 1990s xenon is being used increasingly for car
headlights to increase road safety. Xenon lamps produce a very bright light and
increase contrasts and colour vision. Although it is very inert, when an electrical
current is passed through neon, it emits a bright orange light. Light bulbs are
filled with argon. Unlike air, it will not react with the tungsten filament. Noble
gases are also applied in medicine. Xenon is an effective natural anaesthetic. It
helps doctors maintain the patient’s blood pressure and heart rate during
operations and has particularly few side effects. Meanwhile, radon is highly
radioactive which is a characteristic that has been put to use in radiotherapy in
attempts to cure cancer. These are the traditional uses of noble gases. But it even
goes beyond that. Krypton is sometimes used as a filler in double glazing. Set
between two glass panels, Krypton will offer very good insulation because it has
a lower thermal conductivity than the molecules making up the air and it doesn't

stop. In the space industry xenon is used as a propellant that helps us steer
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satellites on their orbital paths. It’s mass ensures that we can put the satellite in
movement. So, now you know the basics of noble gases. The group 18 elements
also known as Group zero. Their stability is one of their main characteristics

allowing for many real-life applications.

Taken from: https://www.youtube.com/watch?v=qNaBMvJXdJ4
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Appendix 3. Special questions
Special questions begin with what, when, where, who, whom,
which, whose, why, how many/much/often, etc. We use them to ask for
information. The answer cannot be yes or no:
A: When will you graduate from university?
B: Next year.
A: Who is this scientist?

B: I don’t know.
Forming special questions with an auxiliary verb

We usually form special questions with a question word (what,where, when,

etc.) + an auxiliary verb or modal verb (is, does, can, was, would, etc. ) + subject

+ main verb.

Be: When are you leaving? Who’s performing the experiment?
Do: Where do they study? Why didn 't you call me?

Have: What has she done? What have they decided?

Modal: Who would you work with? ~ Where should | put it?

Forming special questions without an auxiliary verb

When what, who, which or whose is the subject or part of the subject, we do not
use the auxiliary. We use the word order subject + verb:

What fell off the table? Which student got the grant?

Who did this? Whose phone rang?
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Appendix 4. Articles

We use a / an with singular countable nouns:

e the first time you mention a thing/ person (It is a chemical element).
e when you say what something is or what somebody does (He is a
scientist).

e in expressions of frequency (two times a year).

We use the:

e when we talk about something we’ve already mentioned.
e when it's clear what you're referring to.

e when there's only one of something (the Sun).

e with superlatives (the best).

e with ordinal numbers (the second).

We don't use articles:
e when we are speaking in general (with plural and uncountable nouns).
e with some nouns, (e.g. home, work, school, church) after at / to /from.

e Dbefore elements, meals, days, and months.

e Dbefore next / last+ day, week, ere.
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Appendix 5. Active and Passive Voice

English has two voices: active and passive.
The active voice is used when the subject of the sentence does the action.
In the given example scientists is the subject and experiments is the object.

For example: Scientists perform experiments.

The passive voice is used when we focus on the object of the sentence. In
the given example experiments is the subject and scientists is the object.

For example: Experiments are performed by scientists.

When it is important to know who does the action, we use by. The noun
that follows by is called the agent.

When the agent is unknown or unimportant to the meaning of the
sentence, we do not use by.

For example: Important experiments are performed all around the world.

We form the passive with be + past participle (3rd form of the verb).

PRESENT SIMPLE (ACTIVE VOICE VS PASSIVE VOICE)
PRESENT SIMPLE IS USED:

e to express habits, general truths, laws of nature, repeated actions or
unchanging situations, emotions and wishes;

e to give instructions or directions;

e to express future time, after such conjunctions as: after, when, before, as

soon as, until.

Be careful! Present Simple is not used to express actions happening now.
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Present Simple Active Voice

+ verb/verb+s/es

- do not/does not+verb
? Do/Does...verb?

Present Simple Passive Voice

+am /is /are + past participle (3rd form of the verb)

-am not/is not/are not+ past participle (3rd form of the verb)

?Am /Is /Are ....+ past participle (3rd form of the verb)

Active Passive
Affirmative Scientists perform Experiments are performed by
experiments. scientists.
A scientist performs The experiment is performed
experiments. by scientists.
Negative Actors do not perform Experiments are not
experiments. performed by scientists.
An actor does not perform The experiment is not
experiments. performed by scientists.
Question Do scientists perform Are experiments performed by

experiments?
Does an actor perform

experiments?

scientists?
Is the experiment performed

by scientists?

PAST SIMPLE (ACTIVE VOICE VS PASSIVE VOICE)
PRESENT SIMPLE IS USED:

e for actions finished in the past (single or repeated);

o for series of completed actions in the past;

e together with the Past Progressive/Continuous — (the Simple Past

interrupted an action which was in progress in the past).

100




Past Simple Active Voice

+ verb+ed/verb in Il form

- did not+verb

? Did...verb?

Past Simple Passive Voice

+was/were + past participle (3rd form of the verb)

-was/were not+ past participle (3rd form of the verb)

?Was/Were ....+ past participle (3rd form of the verb)

Active Passive
Affirmative | Scientists performed Experiments were performed
experiments. by scientists.
Scientists did experiments. | The experiment was
performed by scientists.
Negative Scientists did not perform Experiments were not
experiments. performed by scientists.
Scientists did not do The experiment was not
experiments. performed by scientists.
Question Did scientists perform Were experiments performed

experiments?

Did scientists do

experiments?

by scientists?
Was the experiment

performed by scientists?
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Appendix 6. Numbers

FRACTIONS DECIMAL NUMBERS
We write | We say We write | We say
Ya a half OR one half 0.3 nought point three

zero point three

2 a quarter OR one 3.45 three point four five

quarter (NOT three point forty-five)
Ya three quarters 98.4 ninety-eight point four
s a third OR one third | $1.55 one dollar, fifty-five cents

one dollar, fifty-five

bz two thirds $700.00 seven hundred dollars

Ys a fifth OR one fifth €3,500.50 | three thousand five hundred
euro and fifty cents

three thousand five hundred

Y three fifths euro, fifty cents
A an eighth OR one
eighth
% five eighths
1% one and a half
5% five and three
quarters

Taken from: https://www.englishclub.com/vocabulary/numbers-fractions.htm
https://www.englishclub.com/vocabulary/numbers-decimal.htm
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YEARS

We write We say
1986 nineteen eighty-six
564 five sixty-four
(the year) five hundred and sixty-four
1905 nineteen oh five
1400 foureen hundred
1000 (the year) one thousand
2003 twenty oh three
2019 twenty nineteen

two thosand (and) nineteen
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Appendix 7. Giving Instructions

We use instructions to tell someone how to do something. We usually use

imperatives. They do not sound too direct in this context:

Beat four eggs, like this. Then add the flour gradually. Don’t beat the eggs too
much though.

[instructions on how to replace a missing button]

Thread your needle with a piece of thread about 25 cm long. Mark the spot
where you want the button. Insert the needle from the back of the fabric
and bring it through ...

Spoken English:

In speaking, we often use the present simple when we are giving instructions

and demonstrations, and we say like so meaning ‘like this’:

You fold the A4 piece of paper like so. Then you glue some shapes onto this side

and sprinkle some glitter on it like so.

Taken from: https://dictionary.cambridge.org/ru/epammamuxal Gpumancras-epammamuxalcommands-
and-instructions
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Appendix 8. Summary Writing

USEFUL TIPS
When writing a summary, remember that it should be in the form of a
paragraph.
A summary begins with an introductory sentence that states the text’s
title, author and main point of the text as you see it.
A summary is written in your own words.

A summary contains only the ideas of the original text. Do not insert any
of your own opinions, interpretations, deductions or comments into a
summary.

Write a last sentence that “wraps” up your summary; often a simple
rephrasing of the main point.

Adopted from: https://courses.lumenlearning.com/englishcomplv2xmaster/chapter/how-to-write-a-

summary/

PROCEDURE

Look through the article to be summarized and be sure you understand it.
Pay attention to the subheadings. If there are no subheadings, try to divide
the text into sections.

Read the text, highlighting important information and taking notes.
Without looking at the article, in your own words, write down the main
points of each section.

Write the first draft of the summary, do not include minor detail.

Start your summary with a clear identification of the type of work, title,
author, and main point in the present tense.

Check with your outline and your original to make sure you have covered
the important points.

Write using "summarizing language.” Periodically remind your reader that
this is a summary by using phrases such as the article claims, the author
suggests, etc.

Go through the process again, making changes as appropriate.
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REPORTING VERBS

STRONG ARGUMENT

argue
assert
claim
contend
maintain
insist

INDICATING RESEARCH
RESULTS

show

demonstrate

illustrate

indicate

point out
(studies/authors) prove
(studies/authors) found

NEUTRAL

state
note
report
explain
discuss
illustrate

SUGGESTION
& CRITICISM

suggest
recommend
criticize

Adopted from: http://academics.smcvt.edu/cbauer-ramazani/AEP/EN104/summary.htm

EXAMPLES

In the article (name of the article), the author describes/argues/ claims/ reports/

maintains/ states) that/how/why/what .....

According to the author of this article/this article...

The main idea of this article is...

In hig article 'No Allusions in the Classroom, Jaime O'Neill emphasises the existing
mistihderstanding between students and teachers in a college classroom. He claims that teachers
assume their students have bagic knowledge they do not really possess. Moreover, students do not
ask questions because they do not want to show their ignorance. O'Neill supports his conclusions
by the recults of the general knowledge test he administered fo his students, which they answered
more incorrectly than correctly. The author adds thaf, according fo recent polls, a large portion

of aduite in the. US are ignorant about the history of the country and the planet they live on. Finally,
O'Neill expresses his opinion that instructors should be respongible for giving general information o

their students

Taken from: Bezzabotnova O., Bogolepova S. English for academics
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Appendix 9. Writing Informal Emails

Beginnings
Hi+ name (or Dear+ name if you want to be a bit more formal)
How are you? / How's it going?
Sorry for not writing earlier, but .....
Thank you/ Thanks (so much) for (your letter/your comments/ inviting me etc.)
It's (nice/good/great) to hear from you.
Endings
That's all for now.
Hope to hear from you soon. / Looking forward to hearing from you soon.
Give my regards / love to ...
Best wishes / Love (from)
See you.
Bye.
PS (when you want to add a short message at the end of an email)
I've attached a photo/document ...
PROCEDURE

1. Read the task carefully. Answer the following questions:

e \Who are you writing to?

e |Isitareply or you initiate the correspondence?

e What is the purpose of your letter (to give some advice, invite,

describe something, give your opinion etc.)?

Start and finish your informal email in an appropriate way.
Make sure you answer any questions that were asked.

Use informal vocabulary like phrasal verbs

o & W

Close the email with a phrase like Looking forward to seeing you! Or
Good luck with your exams!
6. End with Love, (for close friends and family) or Take care/Best wishes

before signing your name on the next line.
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7. Remember about paragraphs
8. If you use a comma after the greeting, use a comma after Love/ Best

wishes/ Regards, etc.

EXAMPLES
Hi Linda,
How's it going?

Sorry | haven't been in touch for such a long time but I've had exams so I've
been studying every free minute. Anyway, I'd love to hear all your news and I'm
hoping we can get together soon to catch up. We just moved to a bigger flat so

maybe you can come and visit one weekend?
How's the new job?
Looking forward to hearing from you!

Helga

Hi Helga,

I've been meaning to write to you for ages now so don't worry! How did your
exams go? When will you know your results? I'm sure you did brilliantly as

always!

As for me, I'll have been in the new job three months by the end of next week so
I'm feeling more settled in. At first | felt like | had no idea what | was doing but
now | realise it's normal to feel like that. There was a lot to learn — there still is
actually — and | soon had to get used to the idea that I can't know everything. |
used to work late a lot and at weekends but I'm slowly getting into a normal

routine.
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Which means I'd love to come and visit! We really need a good catch up! | can't

believe we haven't seen each other since Carl's wedding. How does next month

sound?

Anyway, I'd better get back to work.

Congratulations on the new flat! Can't wait to see you!
Love,

Linda

Taken from: http://learnenglish.britishcouncil.org/skills/writing/upper-intermediate-b2/an-informal-

email-to-a-friend
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Appendix 10. Writing Formal Emails
USEFUL LANGUAGE

Start: Dear Sir/Madam, (You don't know the person's name)
Finish: Yours faithfully,
Start: Dear+ Mr/Ms/Mrs Smith,(You know the person's name)
Finish: Yours sincerely,
* Use the person's job title if you don't know their name (e.g. Dear Admissions
Tutor, Dear Marketing Manager)
* Regards, (also With regards, Best regards, or Kind regards,) is a more
friendly-sounding sign-off than Yours sincerely, but it is still formal.
USEFUL TIPS

« Don't use contract ions.

« Use formal language.

» Use passives where possible.

« Start your email by clearly giving your reason for writing. Then you can

explain the problem.
« Write | look forward to hearing from you. As the final sentence.
« Write your full name at the end (name+surname).
EXAMPLE

Dear Professor Henley,

| am writing to inform you that, unfortunately, I am unable to continue to attend
the Logic Il course this semester. | would like to request permission to defer as |
understand that this is only possible with your approval.

The issue is that | am currently doing an internship with ABC Ltd. It started in
July and will continue until the end of the semester. The internship takes up 25
hours per week and | am concerned that it does not leave me with enough time
to study. | have already asked if I can reduce my hours there, but this is not
possible.

With your approval, | could take Logic Il next semester instead. | realise that
this would mean a heavier workload than usual next semester, but | assure you
that | would be able to manage my time and keep up.

110



Thank you for considering my request and | would be happy to come in and
discuss the matter further.

Regards,
Sarah Price

Taken from:http://learnenglish.britishcouncil.org/skills/writing/upper-intermediate-b2/an-email-to-
your-professor
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Answer Keys to Self-Assessment Tests

Unit 1 Unit 2 Unit 3 Unit 4 unit5s
1. C 1. B 1. B 1. A 1. B
2. A 2. D 2. B 2. A 2. C
3. C 3. B 3.D 3. C 3. AB
4. A 4. A 4. A 4. B 4. A
5.D 5.D 5 C 5.D 5 C
6. B 6. D 6. B 6. D 6. C
7. C 7. A 7. B 7. B 7. B
8. D 8. C 8. D 8. C 8. B
9. A 9. D 9. A 9. A 9. D
10.A 10.B 10.C 10.D 10.A

Unit 1. Exercise 13

Crystals of some salts contain lattices of ions - i.e., atoms or groups of atoms with
alternating positive and negative charges. When such a crystal is to be dissolved, the
attraction of the oppositely charged ions, which are largely responsible for cohesion in
the crystal, must be overcome by electric charges in the solvent. These may be
provided by the ions of a fused salt or by electric dipoles in the molecules of the
solvent. Such solvents include water, methyl alcohol, liquid ammonia, and hydrogen
fluoride. The ions of the solute, surrounded by dipolar molecules of the solvent, are
detached from each other and are free to migrate to charged electrodes. Such a solution
can conduct electricity, and the solute is called an electrolyte.

Unit 5. Exercise 9

1.
2.
3.

o

As helium is non-flammable it is much safer to use it in balloons than hydrogen.
Krypton gets its name from the Greek word ‘kryptos’ meaning ‘the hidden one.’
Many of the noble gases were either discovered or isolated by Scottish chemist
Sir William Ramsay.
Helium has the lowest melting and boiling points of any substance.
All of the noble gases except for radon have stable isotopes.
Neon signs do not use just neon gas, but a mixture of different noble gases and
other elements to create bright lights of different colours.
Noble gases are often used to create a safe or inert atmosphere due to their
stable nature.
Xenon gets its name from the Greek word ‘xenos’ which means ‘stranger or
foreigner.’

Adopted from: Noble Gases (2020)
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