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Check your knowledge and understanding

1. What is one atomic mass unit (amu)? Explain
why most masses in the periodic table are not
whole numbers. Use the example of bromine to
ilustrate your answer.

Sulphur reacts with oxygen to make
sulphur dioxide.

) Whats the formula of sulphur dioxide?

b) What number is the index in chemical
formulae of sulphur dioxide?

©) Why doesn't the sulphur atom have an
index number?

3. What chemical elements are in sodium chloride?

4. What information can we deduce from the
formula HS0,?

5. Identify the odd-one-out'substance in each line.
Explain your choice.

a) i, Fe o,
b)Cu  Au PO,
QO MO HPO,

Assess your learning

6. Use the periodic table to answer these questions.

) Whatis the relative atomic mass of calcium
and bromine?

b) What s the relative molecular mass of ozone?

) By how many times i the mass of an atom of
chlorine greater than the mass of a hydrogen
atom and the atomic mass of axygen?

d) Find out the relative molecular mass of
sodium hydroxide NaOH and Cu(OH),
What s the ratio of atoms in each of these
compounds?

7. Explain how you could find the formula of copper
oxide, if you were given a piece of pure copper

 Construct a mind map to summarize this unit. Use the key words fiom page 81.

 Lookat the 'you will learn'section on page 81 and decide how well you have

learnt the key ideas n this unit. Use this as a guide:

I understand
everything. Ineed more

practice.

I can help
others.

Ineed
additional
studies.

To improve my
knowledge,
Ineed...
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2. Changing states of ma

What do you notice when you breathe
out in the winter cold? Why does it You already know:
rain in autumn and snow in winter?

what we can learn from Chernistry

the concepts of pure substances and mixtures
Depending on changes in environmental
conditions, water can exist as a gas, aliquid ora
solid. For example, in summer there s rain, in winter about the s
there is snow, and in spring and autumn there is investigate them
sometimes fog

In this unit, you will learn:

5 of matter and how to

about physical and chemical properties
The new properties when a substance changes its + the effect of temperature on the physical
state of matter can be very useful For example, state of matter

they give us frozen products, liquefied gas and

. how thermal energy is involved in changes
molten met

of

ate, .. boiling, freezing, condensing and

melting

the difference between evaporation and
boiling and the special case of sublimat

n

how to plot the

ooling and heating curves

You wil describe and explain a key
chemical process as a scientist would, using the
language of the unit

You will use these words and
phrases:

chemical phenomena

state of matter - solid, liquid, gas

cooling process ~ boiling process
evaporation fieezing  sublimation
diffusion thermal energy
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esources — i‘he

es and for water pipes There

is great demand for copper and it has been extracted from ores for

0.4 33
al impact
How can we enjoy and use copper in electrical devi
protect our Earth for
the future? centuries. What

copper? Look at

Qpen pit or underground
Rocks that are rich in metal
ores are extracted from the
ground using huge machinery,
then transported for further

processing.

2% copper

Large rocks are broken down

and precious minerals are

separated from the waste rock,

25% copper

Copper ore, as copper sulphide,
reacts with oxygen in a smelter
to produce impure copper and
sulphur dioxide gas.

99% copper

e the issues related to the extraction of metals like
e chart and consider the questions.

What are the issues of eacl

method of mining, for

a) the landscape
b) the local population

) the miners?

How much waste rockis produced

per 100 tonnes of rock mined?

Where does this waste rock go?

Complete the word equation to
show the reaction in the smelter.

What is the problem with the
produced? How could we make

as

use of the acid produced when
sulphur dioxide dissolves in water?

efining using electricit For many processes we need
very pure copper. This is

ing electricity.

achieved v

99.9% copper

Where does electricity come from?
What environmental issues may
be nvolved in the production of

electricity?
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Check your knowledge and understanding

1. What are the underlying principles in the
classiication of chemical elements? Match the
scientist with the classiying principle he used.

a) Dobereiner

b) Newlands

©) Mendeleev

i) periodic change of elements'properties.
ii) the average atomic mass of two elements

il change of properties in groups of
eight elements

2. As well as the chemical properties of elements,
what became the basis for Mendeleev’s

periodic table?

a) the atomic radius  b) the atomic mass

©) the atomic number

3. Describe what is meant by‘groups'and periods’

in the periodic table.

4. Where are the halogens in the periodic table?
Why are they all included in this famy?

Assess your learning

5. Inwhat group of the periodic table are the alkali
metals? Explain the chemical properties of the
alkali metals. What trend is seen in the reactivity
of the alkali metals a5 you go down the group?

What elements belong to inert gases? Find out
why they are called inert.

7. Sketch an outline of the periodic table and show
where there are metals and where there are
non-metals.

8. Many elements react with oxygen to form oxides
What trend can be seen in the pH of solutions of
the oxides,as you go across the 2 period of the
periodic table?

Explain why the atomic mass does not increase:
between atoms of argon and potassium. How
could Mendeleev be sure which group these
elements belonged to?

10. Why was it so important that Mendeleev was.
able to identify that there were elements missing
from his table and predict their properties?

11. Look up the Circular periodic table. In what
ways might this be an improvement on
Mendeleevs table?

 Construct a mind map to summarize this unit. Use the key words fiom page 73.

 Lookat the 'you will learn'section on page 73 and decide how well you have

learnt the key ideasin this

Tunderstand
everything.
Ican help
others.

practice.

Use this as a guide:

I need more

Ineed To improve my
knowledge,

Ineed...

additional
studies.
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7.3 Cryst

What is the most The world of solid minerals includes amazing multicoloured crystals
beautiful crystal you of fascinating geometric shapes. Crystals often have shapes made
have ever seen? up of perfect polygons. The word Crystal comes from the Greek word

for ice. Precious stones are highly prized forms of crystal From
ancient times the beauty of a diamond, ruby, sapphire or emerald has
fascinated people.

Crystals shine and glimmer when they reflect light. You can observe this
when snowflakes fall in bright light. The French scientist René Just Hauy
was the first to notice that calcite crystals have a particular shape. He
proposed that the internal structure of crystals s subject to strict laws of
symmetry: the particles inside the crystal are always placed in a certain
order. 5o the geometric shape of the crystal is determined by the way its
particles are interconnected

The science of studying crystals is called crystallography.

Look at crystals of different substances, using a magnifying glass
SI0, (quartz), S sulphur), CaF, (uorite). Describe what shapes you
can see.

Leave some copper sulphate solution on a watch glass to evaporate
overnight. Repeat with sodium chioride solution. Draw up a table to
record the shapes of the crystals you have observed.

DIDYOU KNOW

Asnowfiake and a diamond
are similar n that they are
both crystals
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Asubstance’s boling point depends on the nature of the substance
and the way the partcles are held together For example, mik is 100°C, DID YOU KNOW?

like water; alcohol (ethanol) is 78°C; iron is 2750°C. The boiling p: of At the beginning of the
liquids also depends on air pressure. The higher the pressure on the 18th century, Anders Celsius
liquid s the higher the bailing point. devised the Celsius scale

Chemistry

Today we set 0°C as the.
melting point of ice and 100°C
as the boiling point of water,
Before 1744, the bailing point
of water was set at 0°C.

(I what happens during boiling? What does a heating curve look ike?

Take some ice from the refrigerator Breaktinto small pieces and place
itin a glass beaker. Place the thermometer n the ice, making sure

the thermormeter is not touching the bottom of the beaker. Heat the
contents gently and record the temperature every minute, Observe the
water boiling in the glass beaker.

» How does the boling process occur?
« What doyou see on the walls of the beaker?
« What do you see on the base of the beaker?
« What happens to the bubbles?

® What can you hear?

Describe the process of water boiling, using the ideas of particle
movement and thermal energy change.

OVERTOYOU!

1. Match the process (1-3) and transition (a-c). Each transition may be used once,
more than once, or not at al

2. Doyou think we could boil water by heating it with steam at a temperature
of 100°C7 Explain why, or why not.

3. Why are burns from boiling oil warse than burns from boiling water? e
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Check your knowledge and understanding

1. Classify the following substances as soluble
or insoluble. Which substance would make a
suspension?

a) sand b) wood ¢ sugar d) clay

2. The solubilty ofa substance in wateris NOT
dependenton ...7

a) the form of the container
b) temperature

) the nature of the solvent
d) the nature of the solute

3. Match the key word (a-c) with the correct
definition (i-ii.

a) solution  b) soluble <) solvent
i) aliquid that can dissolve a solid solute
i) formed when a solute dissolves in a solvent

i) particles that spread outin a liquid so they can
no longer be seen

4. Complete these sentences.

Assess your learning

10 Keo,
»

®© 0,510
o

© kcio,

w huct

»

»

10

TemperaureC

Look carefully at the graph.
a) Which salt dissolves 30 g at 20°C?
b) Which salt dissolves 83 g at 50°C?
) Which s the most soluble substance at 10°C?
d) Whi

) How could you find out the solubilty of
potassium nitrate at 80°C?

the most soluble substance at 50°C?

#) Whatis the solubilty of copper sulphate at
60C?

Complete the table with the missing words in
each language.

Kazakh Russian English
pactaoputens | solvent
epiriurik solul

 Construct a mind map to summarize this unit. Use the key words fiom page 57.

 Lookat the 'you will learn'section on page 57 and decide how well you have

learnt the key ideas in this unit. Use this as a guide:

Tunderstand
everything.
Ican help

Ineed more
practice.

others.

To improve my
knowledge,
Ineed...
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Combustion

How is it possible that spacecraft
don't burn up during launch? You already know:

lbout elements,metals, non-metals, compounds

You may know that Baikonur in Kazakhstan is the about changing states of matter during cooling

main cosmodrame from which rockets are launched

and heating
into Space. The energy for launch comes from
burning huge amounts of fuel. This type of reaction In this unit, you will learn:
is known as combustion. Combustion reactions are v about flamimable and non-flammable materials

important in all spheres of human activity

ways to prevent substances burning, using the
The metal bodies of spacecraft can withstand very ‘triangle of fire’

high temperatures. Modern materials used in the )
v conditions for combustion, and the products

construction of rocket components contain heat-
produced during the process

resistant and fire-retardant materials. Today we also
use new materialslike Keviar and nano-materials V/ that oxygen contained in the airis used up
such as fire-retardant paints and coatings. during combustion

the difference between the produ

\\ combustion of m
+ what happens when the oxides of metals and

non-metals are dissolved in water
You willpractise doing research on

the internet, finding useful and appropriate web
pages and locating the information you need.

tsof the

tals and non-metals

You will use these words and
phrases:

composition of air oxygen
combustion flammable & non-flammable

metal & non-metal  oxide

From Biology, you already know that the process.
of respiration is associated with the oxidation of
some substances in the body.
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4. Chemical reactions of acids

Have you ever tasted horse milk? What
is your reaction if you suck on alemon?
What do these have in common?

Many substances in nature contain acid. An ant
sting has formic acid. We find acids in our stomachs.
There are acids in nettles, and in fruit
and oranges They are in the products of natural
n, such as vinegar, yoghu
other milk products. We produce and use massive
amounts of mineral acids in the chemical industry.
Examples include sulphuric acid and hydrochloric
acid, and such acids are used in the manufacture of

ke lemons

fermenta and

many products.

Inthe world around us, substances are constantly
nging from one state to another. These changes
led chemical reactions. Acids can be thought
of as a group of chemicals that reactin a particular
way. You will study all about acids and their reactions
in this unit,

d

are cal

From Physics you have learnt that physical and
chemical phenomena are interrelated, and that
sometimes physical processes contribute to
chemical reactions

19

You already know:

v/ that oxygen, which makes up part of air, is
consumed during combustion

v that oxides are a product of combustion
and that they have specific properties (for
example, non-metal oxides dissolve to make
an acidic solution)

v how particles are organized in the three
states of matter: solid, liquid and gas

v what happens when the energy of particles
is changed

v the processes involved in changing state:
boiling, evaporation, freezing, melting,
sublimation

In this unit, you will learn:
v that'sour’substances are natural acids, and
‘S0apy’sub:

ances are natural alkalis

V that some substances are natural indicators

+ that acids react with alkalis to form a neutral
substance

v thatz
sal

ids react with reactive metals to form
nd hydrogen

o that acids react with metal carbonate to form
salt, carbon dioxide and water

v howtotest for water, hydrogen and

carbon dioxide

You will write a scientific report
periment.

summarize your conclusions from an

You will use these words and
phrases:

chemical reactions acid  alkali
indicator metal non-metal salt
carbonate hydrogen carbon dioxide

Chemistry
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Introduction

Dear friends!

You are discovering a useful and engaging science about the wonderful world of
substances and their transformation ~ Chernistry!

You willdiscover the natural environment, living organisms, and the micro-world  the
natural chemical laboratories, in which chemical reactions and changes of aggregate state
and energy take place.

You willlear the concepts and laws of chemistry, how to conduct simple chernical
experiments,and all observing safety rules

Your observations wil enable you to explain chemical phenomena happening during the
experiment in everyday lfe and nature.

You will be able to understand and explain how sciences are interconnected ~ physics,
biology and chemistry.

Chemistry gives food, light and warmth. New substances, ma
created.

s and med

eare

You willextend your knowledge about substances and chermical reactions from the
features: Didyou know? and Remember!

Studying chemistry,looking for answers to questions, performing the tasks of the features
Think! Over to you investigatel and Assess your knowledge will help you know yourself and
your environment better.

Good luck with studying chemical miracles and magical transformations that are important
in fe!

Authors

Safety symbols

A combustiole
K e

cormosive

A
® .
(-]

Wearyour safety goggles!
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Chemistry

1. What happens to an egg ifyou leave it in vinegar?
Could toothpaste protect the eggshell from acid

attack? Design your own experiment

2. What do you think happens if an eggshell is placed
in cola? Explain why.

3. Design a class experiment to seeif there are
differences in the way these substances react to acid:
a) eggshell d) shelly limestone
b) chalk &) marble
@) limestone

Tomake it really interesting, try different acids! Use
i) lemon i) vinegar
ii) cola v) hydrochloric acid

4. Test how calcium carbonate reacts to dilute acid,
and how sodium bicarbonate reacts too. Record
yourfindings. What gas is produced? s the same gas
produced for both? Which carbonate gave out gas

more easily?

Carbon dioxide is a compound with neither smell
nor colou. It can be in gaseous and solid states, but
also liquid in special conditions. Carbon dioxide gas is
heavier than air. Carbon dioxide is easly soluble in water
and does not support combustion — in fact it puts out
afire For this reason, solid carbon dioxide is used in fire
extinguishers. It s also known as dry ice! It sublimates
when released from an extinguisher. Dry ice can be
used to make mist o fog!

(I use what you know to design your own fire
extinguisher Which would work best, powder orlumps
of carbonate?

OVERTO YOU!
1. Complete the word reaction: et GarBonate R aEId =

2. Describe the test for carbon dioxide.

3. Whyis carbon dioxide used in fire extinguishers?

4. How can you show, using a bottle of fizzy water, that carbon dioxide gas is soluble
in water?
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Check your knowledge and understanding

1. Draw diagrams to show what you understand by

the following terms:
a)aiom  b) element
©) molecule d) sotope

. Using one example element, explain what is
shown by a specific position in the periodic table.

. Find these elements in the periodic table,
Describe their structure and chemical symbols.

) Every minute, 596 million tonnes of this
element are produced by the Sun. Itis named
after the Greek god of the Sun, Helios.

b) The Earth's core consists of these elements
with index numbers 26 and 28.

©) The element that is added to toothpaste, and
whose nucleus contains 9 protons.

d) This element has 14 electrons and is used to
make computer chips.

@) This element, with the mass number 40,

strengthens our bones.
4. Which of the following particles are nucleons?
a) protons b positrons

©) electrons  d) neutrons

Assess your learning

Do you agree with the following statement: The!

numberofelectios i theatom? Wy (no?
6. How can you describe isotopes of the same.
chemical element? Choose the correct answer,
a)-d).
a) the same charges and masses of atomic
nuclei, with different chemical properties
of atoms

b) the same charges and different masses
of atomic nuclei, with different chemical
properties of atoms

©) the same charges and chernical properties of
atoms, with different masses of atomic nuclei
d) the same masses of atomic nuclei, with
different chemical properties and charges
of atoms

7. Ifanucleus contains 20 protons and 25 neutrons,

what will be the positive charge of the nucleus?
a)+5 b) 420 0 425 d) O

8. Ifanucleus contains 8 protons and 10 neutrons,
how many electrons are there in the nucleus?

a8 b0 g2 d18

» Construct a mind map to summarize this unit. Use the key words fiom page 65.

 Lookat the 'you will learn'section on page 65 and decide how well you have

learnt the key ideasin this

Tunderstand
everything. Ineed more

practice.

I can help
others.

Use this as a guide:

Ineed
additional
studies.

To improve my
knowledge,
Ineed...
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6. Mineral wealth of the Earth

Why have metal products from the
Bronze Age and the Iron Age survived,
while there are very few wooden
objects from those times?

Inthe modern world we use many natural resources
inthe production of things. The Earth i the source of
these resources and we need to consider how to make
smelting metal for more

e =
than 5,000 years,and these

are metals we stiluse today. Many metals and their
alloys are very durable. Archaeologists have also found
examples of non-metal objects,such as lint tools,
andient amber, coal, diamond and crystal,

the best use of them.

Civilizations have been

Most contemporaries of the architect Eifel thought
this 300-metre construction would not last, whereas
iffel stated that his tower, buit in 1889, wouid stand
for more than a quarter of a century. Now more than
125 years have passed, the Eiffel Tower remains the.
symbol of Paris and still atiracts thousands of tourists.

You already know that:
v the Earth’s crust contains useful chemical
compounds

Chemistry

v useful chemical compounds containing
metals are called ores

+ extraction processes of mineral resources

can be modelled on industrial processes

In this unit, you will learn:
v about the mineral wealth of Kazakhstan

+ about extraction of metals from ores

v about the link between industrial processes
and extraction of mineral resources

+ about the impact of mineral resource

extraction on ecology and environment

T You will discuss ideas as scientists,

building on and challenging other students
ideas constructively.

You will use these words and
phrase:

natural resources  minerals

ore metals metal extraction

environmental impact ~ ecology
industrial mining process

L T —
You have leamt in Geography that the Earth's crust
contains many chemical compounds and different
types of rock You also learnt about the way
minerals were formed through geological changes.
We know that Kazakhstan is 2 country rich in
mineral resources and fuel deposits

Do you know the secret of the
Eiffel Tower’s durability?
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English Kazakh SB page
c
calcium Kansuwit Kansuwit 40
cancel (them both) out Getimopanmanrdupy Hetimpaausosams, 32
carbohydrate(-s) Kewipey(rap) Yrnesoa(s) 39,40
carbon Kemiprex yraepoa 40
carbon dioxide Komiprex anokcuai AMOKCHA yTACpOAR 29,36
(KOMIPKbILIKbIA rassi) (yrAeKHcAbIf ras)
carbonate(-s) Kap6owar(rap) Kap6onar(s)) 29,36
carbonic acid KeMIP KbiKbiAL YroAsHas KHcAoTa 1
canytied) xemkizy docmasnsms 44
change colour mycin exzepmy wersms aem 30
chemical XMMUAABK AaseCKUit 13,15
chemical formula XUMUAAIK, GOpHYAD XuMmsecKas GopmyAa 84
chemical changes XUMHAABIK KYBHABICTaP XuMUsECKHe SBACHMS n
chemical properties XUMMAABIK, KacHeTTEp Xumseckwe cooficrea 7
chemical reactions XHUMHSAbIK PeakUMAAIP Xumeckwe peakiynn 29,39
chemistry I I h
chromatography Xpomatorpaus Xpomatorpadus 8
circular (periodic table) seHrenex (nepuoaTuk kecre) | Kpyrosas (nepromiecan | 80
Tabia)
dlassification xikreny arrmy—— 7
classification of chemical | XHMMSABIK 3ACMEHTTEPATH | KAGCCUPUKALIMS XiMidecHx | 73
elements ikTenyi 3neMenToR
clossifyied) | Kimey Gukmencar) | toaccupuposams Tsom
(knaccupuuupyrom)
combustion wany ropenme 2,22
combustion products wary oHimaepi RPOAYKTHI ropenHA 2
compare cansemupy cpassuecms 2
complex rewen Koumerc 1
components KowmnowenTTep KomnoHenTsI 8
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Plot & cooling curve for
heated paraffin wax. Identify its
main features in the temperature
interval betueen 60°C and 25°C.

OVERTOYOU!

How many sections can you
find i the graph? How does.
particle movement change?

How does partice energy
change? Did the location of
particles change? When will
solidfication start?

[EE why does the temperature
temain constant when it s equal
0420

1. Take two identical beakers. Half-fil one of the beakers with dried kidney beans. Halfill the other
beaker with semolina. Now mix them together in one of the beakers. Measure the final volume. How
an you explain that the beaker is not full?

2. Take two identical glasses. Pour some hot water into one glass. Pour the same amount of very cold
water into the other. Add a crystal of potassium permanganate to each glass. Observe the different
ways the water colours. How can you explain this difference?

THINKABOUT I

1. How can you explain the decrease in volume when a gas cools t0 a liquid?
2. How does the position of particles change during the cooling process?
3. Are there any liquids that do not freeze at all?

4. Do you think there are any snowfiakes in Space?

Chemistry
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7.2 The solubility of matter

Why is there sugar
left at the bottom of
the cup if | put four
'spoonfuls in my tea?

Nature of
substance

Nature of
solvent

Temperature
and pressure,

Factors affecting the
solubility of substances

YOU KNOW?

The Dead Sea is actually a
lake not a sea, and is one of
the saltest bodies of water
anywhere in the world.
However, not many people
know that a lake similar in
composition is located in
the Almaty region. It s called
Tuzkol, which means salted
B lake: The salt content in this
lake water reaches 300 g per
litrel This is only a e less
than the Dead Sea, which is
340-350 g per ltre.

The solubility of a substance is defined as the maximurm amount of
that substance that can be dissolved in 100 g of water at a particular
temperature. For example: how much sodium chloride will issolve in
100 cm’ water at 25°C 7

The solubilty of most solid substances increases when heated. This
can be represented in a solubility curve

Lookat the graph and explain what it shows.

2w
2w
FAREY
H Nano,
8 100
g w
3
Nl
0 -
et
=
o

0 10 £ 2 W EY

Temperature (degrees Celsius)

Ask adults at home how they make pickle water (a solution to
preserve vegetables). Explain why itis done this way.

Gases alsa dissolve in liquids but their solubility decreases when heated
and increases with rises in pressure.

Soda water and soda drinks are made by saturating the liquid with
carbon dioxide at a high pressure, making t carbonated: Explain what
happens when the lid is opened on a carbonated drink. Think about the
change of pressure in the bottle and the solubility of the gas

LU substance solubility depends on the nature of the
solute and salvent, on the temperature and, where gases are involved,
on pressure.
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1. What happens to a balloon filled with ai if you squeeze it?Try it
Explain the changes using ideas about particles,

Chemistry

2. Tryto squash a full water bottle and an empty one. Explain your
observations

LRI iy might a local spill of ol in the Caspian Sea

be a problem across the area?

[EE) How does the particie arangement in diamonds affect
theirproperties?

The physical propertes of a substance change when its state
of matter s changed. If the substance becomes a solid, it can
become brittle and fragile. If the substance turns into vapour,
it becomes easy to compress. However, whatever state the
substance s n, the chemical composition and reactions
of the substance remain the same. For example, solid and
melted ice cream look quite different, but they taste the
same. The change in the state and shape of a substance
is a physical phenomenon. Some changes are ot
easy, or even possible, to reverse. Think about
fiying an egg, milk going sour, rotting leaves and
ars rusting: these are examples of chemical
phenomena known as reactions

WILELITOR Explain what you would see if you left ice cream

out of the freezer for a) half an hour and b) two weeks.

OVERTOYOU!

1. Itis difficutto fold clothes when they've been hung out on a dry winter's day.
Why doyou think this is?

2. Think about water evaporating from a glass and tuming into vapour, How do the
location and movement of the particles change?

3. Match the state of matter (1-3) and properties (a-c).

e or volume; fi

4. Decide whether a)-e) are physical or chemical phenomena,
a) anionnailrusts  b) snowmelts <) windows mist up

d) ice meltsinjuice  €) acandle bums
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9.3 Groups of chemical elements

Why is the periodic
table a very useful
tool for students and
scientists?

“The periodic table of chemical elements was grouped according to
chemical and physical properties by Mendeleev. Based on the table, he

formlated the perod v AREOBEMESGFheTIGAIBEENGaEl

We will now investigate the properties of elements and see how
Mendeleev was able to group elements with similar properties. We will
also see how the elements'properties change as we look across the
periods of the table and down the groups. These changes of properties,
within element groups, are known as trends.

Moving from left to right across a period, elements become less.
metallic and more non-metallic. Traveling down a group, metalic
properties increase.

Lookat the periodic table.

1. Compare elements 11 and 17. Which element has more metallic
properties? Explain why.

2. Ofelements 7 and 15, which has more metallic properties?
Explain why you think so.

3. Think back to the topic on the oxides of metals and non-metals
Which ones were acid and which were alkaline? Where would
youfind acid oxides in the periodic table? Where would you find
alkaline oxides?
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Chemistry

L carry outa min-project to use indicators to determine the presence of acids
and alkals

1. Extract the colour from the natural material you have been given

2. Test your coloured indicator with a range of everyday acidic solutions and some
‘soapy'alkalis

3. Next,test your indicator with a range of solutions used in the laboratory:

a) hydrochloric acid e) baking soda
b citrc acid 1) sodium phosphate
@ boricacid g) sodium hydroxide

d) distilled water

4. These are the results of testing the solutions above with an indicator made from

rose petals:

Compare these results 1o the results you had with your own indicator.

5. Carry out the same test with a) universal indicator; b) methyl orange; €) thymol blue.
Then record the results in a table.

OVERTOYOU!

Discuss and explain the results, and draw conclusions

1. What is the difference between acids and alkalis?
2. Where might we find them in our homes?

3. Describe how you can make and test an indicator. Why might scientists need to
use indicators?

4. What colour does litmus turn in a) orange juice; b) shampoo; ¢) water?

5. Ascentist has burned the following elements in oxygen: ) sodium; b) magnesium;
) sulphur. Describe the colours she would see if she tested with methyl orange.
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5.3 Comparing oxidation and
respiration

How can we get
enough energy to lead
an active lifestyle?

When we breathe in, our lungs pass oxygen from the air around us into
our blood. In our blood, ths gas s dissolved and carred to ll cells in our
body. Digested food s also carried in our blood to all our cells, Inside the
cels, oxygen reacts with the food substances in 21 oxidation reaction
that releases energy. The oxidation reaction turns carbon in our food
into carbon dioxide, and hydrogen in our food into water. These
products of respiration are passed back thiough the blood to our
lungs, from where they are exhaled. This process is called respiration.
Respiration acts like combustion ... but obviously without the flames!

Think back to the food pyramid in 5.2. Which type of food do you
think wil elease the most energy during the respiration reaction?

(L wnatis produced during burning, and how is this similar to
respiration? Lets experiment!
1. Burn anutin a gas jar and test the gas produced with limewater

2. Burn a candle under a beaker containing ice. Test the drops
produced with cobalt chloride paper

3. Watch the teacher blow gently through a straw into a solution
of limewater.

4. Breathe onto a mirror Test the drops produced with cobalt
chloride paper

) What are the product

of burning?

b) What gases have you detected in your exhaled breath? (The gases
come from your cells,where the process of respiration takes place)

© What are the products of respiration?
d) What are the similarities and differences between respiration

and combustion?

QLTEEE What links a stove, a moving car and a human body?
Use the table below to help you.

igns of reactions

Forms new substances v v
Emits heat energy v v
Rate of emission of heat energy | high not high
Emits light v x
Emits hea for the body x v
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9.1 Attempts to classify chemical

elements

As scientists discovered more and more information about the world in
which we live, the challenge became how to classiy allthis information.
Imagine you are a detective who comes to an unknown city and wants
tofind out how the peaple of the city are connected. What might you
ook at as a way of understanding and categorizing the people who live
there? Maybe you would ask, Who are friends? Who work together? Who
have similar hobbies?

Chemists in the 18" and 19" centuries worked like detectives,
‘They tried to establish links between known chemical

elements. JOARAIDBBETEINGE established that some clements can be.

combined in triads (groups of three elements).

Look carefuly at the image. Ty to work out why Ddbereiner
thaught these elements could be placed into these aroups,

The next detective was JGHAINEWIENGS. He found  patter that
combined elements into pairs like octaves — similar to pitch-intervals in
music. In his categorization, certain elements reside eight squares apart
{for example: lithium and sodium).

Wite one of these octaves into your exercise book. How do the
elements differ, across the octave? How does the mass of atoms change:
from the irstclementin an octave ta th last?

Where were the metallic and non-metallic elements, among the
octaves?

DFMEAGEIgeY 150 aranged the elementsknown at the time n order
of relative atomic mass. However, he did some other things that made.
his table much more successful.

He realzed that the physical and chernical properties of elements were
related to their atomic mass in a‘periodic'way, and he arranged them in
s table so that groups of elements with similar properties felinto vertical
columns.

He wrote on separate cards the chermical symbols of elements,their atomic
mass and the formula of their compound with oxygen. Laying these cards
in diferent orders, he found there were clear pattens o be seen

So,0n 1 March 1869, Mendeleev created a table of chemical elements
He gave it his tte

“Elemental system of elements based on their atomic mass and
chemical similarities”

‘This became the basis for the modern periodic table we stil use today.
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1.2 Pure substances and mixtures

What is in the air that
we breathe? Can pure
water be found in
nature?

DIDYOU KNOW?

Wateris made from hydrogen
and oxygen atoms joined
together, Pure water consists
just of H,O molecules, 1t is
used in medicine to make
aqueous solutions of diugs
andin chemistry laboratories
for making solutions. Pure
water s aso added to car
batteries to dilute the acid.

! \
Knowing the characteristic
properties of different
substances helps to

understand how to apply
them in everyday lfe.

Most of the world around us is made from mixtures. Mixtures are
made of two or more substances. Many of the materials around us are
in fact mixtures, Sea water contains salts and gases dissolved in water.
Even tap water and spring water, which are safe to dink,stll contain
some dissolved salts and gases. Air may be polluted but pure airis still
amixture of different gases

We can represent the atoms in substances as follows:
)
)'g > Qe
O ! !

oxygenmolecules  water molecules, sea water

Key:

@ comom
@ = © corovet et st ubiencen

) hydrogen atom

Look at the diagrams and discuss which you think are mixtures
{more than one thing) and which are pure (one type of thing),

(D ook at samples ofron and sulphur and use other sources of
information (e library, internet) to complete the following table.

substance  [ETAI)

Phy:
properties

sulphur iron

al

stateat 20°C  [ESE)

silvery-white

Density g/cm* |ERERLN

Melting point [Eiad

(R T 2500°C

No

Magnetic?

(EEEEED Pure substances have constant physical and

chemical properties
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The combustion products of sulphur and
phosphorus in oxygen are oxides:

o sulphur + oxygen = sulphur dioxide
o phosphorus + oxygen = phosphorus oxide

Non-metal oxides that are soluble in water form
acids. For example:

o sulphur dioxide +

er = sulphuric acid

o carbon dioxi

r = carbonic acid

This can be a problem if we release these gases into
the atmosphere where they will make acid rain
During eruptions, volcanoes also release sulphur
dioxide into the atmosphere, as well as other

poisonous gases such as hydrogen sulphide.

Some non-metals are not flammable (they
do not burn) and so do not make oxides in
normal conditions, Using this information,
suggest why this makes slicon useful in
certain industrial situations.

Years ago, gardeners would fumigate their
greenhouses with burning sulphur to get rid
of mould. Wit
~ reactions that correspond to the specified
process. Why do you think this might have
been successful? Why do we not continue to

do this?
What kind of gases do power stations release?

What will happen if we mix them with water
- or rain? How will it affect plants, animals,
buildings and structures?

down the equation of the

What do you think are the products from
burning a piece of coal (carbon)? How
might the reaction be different if we burned
coal powder?
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8.1 Composition of the atom

‘e

From Unit 1,you know that chemical elements consist of different
atoms. But what is an atom? What is it made from?

Atoms are tiny particles that make up all substances, but they are so
small we cannot see them. Atoms are the building blocks of everything
in the universe - even of viruses, the smallest iving things that are very,
very smallindeed!

During chemical reactions, atoms that are joined may separate and re.
Join in different ways. In the world of science we need to model atoms
and their reactions, to help us understand them, as we can never see

them in detail

Amolecule of water is the smallest particle of water. It is made of atoms
of hydrogen and oxygen. Water molecules can be changed during
chemical reactions - the atoms of hycrogen and oxygen may combine
with other atoms to make new substances.

Make your own models of the ators and molecules of oxygen,
hydrogen, water, carbon dioxide, sulphur and hydrogen sulphide
)

Take photos of your models and explain why you chose to

make them this way. Include in your explanation the difference

between atoms and molecules
(I ryou rub 2 plastic strip against a cloth and then bring it towards
some small pieces of paper, what happens?
From Physics you know that negatively charged particles, called
electrons, are removed from the strp, This leaves the strip positively

charged. This positive charge then attracts the pieces of paper. Electrons
are found on the outside of atoms.

oxygen and hydzogen atoms
in water (H0)






OEBPS/Images/53.jpg
Sk

ecide from the ¢

finitions given whether each of the pictures above shows rocks,

minerals or ores Your teacher may show you some examples of these.

Can you dentify these?

This s a royal stone.

Itis used in earrings, rings and pendants.

tracted from ores,

itis precious

Temples are made from this rock.

Walls, statues and arches.

There is no stronger monolith,

it is made of

Houw are most elements found i the Earth's crust?
What are rocks made from?

Which rocks are most useful to humans?

Make a mind map to show the elements found in Kazakhstan,
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4.2 Understanding neutralization
reactions

What should you apply
to your skin to stop
the pain from a wasp
sting? What has this
got to do with acids
and alkalis?

Acidic

Universal indicator is a mixture of indicators with a range of 14 colours,
which makes a scale called the pH seale. It is a very useful indicator

as it shows not only whether a substance is acid or alkali but also how
strong the substance is.The stronger an acid or alkai i, the stronger ts
reactions will be, and the more dangerous

Neutral Alkaline

A —————————————————————————

1

gastric juice
(human body)
PHLT

The women of ancient Russia
washed their hair with a
solution made from spruce
ash, Saponaria, or Sapindus
(Chinese Soap Tree). These
solutions are soapy to the
touch. A common old recipe.
contained these ingredients:

© 2cups of distiled water

1.5 tablespoons of dried
and crushed roos of
Saponaria

« 2teaspoons of lemon
verbena and catnip

What pH do you think this
solution had? How would
this compare to modern
shampoo?

T T

distilled water solution of sodium
PHT hydroxide
PHILE
rainwater

PHE

DIDYOU KNOW? m

1. Use universal indicator to put the following liquids in order of pH.
Add them to the scale.

a) yoghurt e) hydrochioric acid
b) vinegar ) sodium hydroxide
€) soap solution g) water

d) lemon juice
2. What pH i the strongest acid?
3. What pH s the strongest alkali?

4. We would not drink hydrochloric acid, but we do put vinegar on our
food? Why?

pH 7 represents a neutral solution: one that s neither acid nor alkali
Mixing acids and alkals together cancels them both out and makes
aneutral solution. The reaction is known as neutralization. Any
substance such as a metal or mineral that reacts with an acid can also be
said to neutralize the acid

Your stomach contains hydrochloric acid, which wilkillany bacteria
This s a strong acid, pH 1.7. Sometimes, when we eat rich food, our
stomach produces too much acid. We can take medicine to reduce the
acid so that neutralization occurs,
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Make cards using the names of elements and their oxide formulae,
a5 Mendeleev did Then sort them by the tites of these oxides.Where
are the metals and non-metal elements positioned?

Regular changes can be seen in nature; for instance, day and night,
summer and winter. These are said to be periodic as they happen at
regular intervals of time. Dinitri Mendeleev placed elements with similar
properties under one another, in order of increasing mass. The main
difference between Mendeleev's table and those that went before was
this: Mendeleev was confident that the table had gaps and he predicted
the properties of those missing elements.

The periodic table s now essential in every Chemistry classroom. Tables.
can take different forms, however. We now know that it is the atomic
number, not relative atomic mass, that governs an element’s position in
the periodic table. But,in most cases, atomic mass and atomic number
resultin the same order.

PERIODIC TABLE OF THE ELEMENTS

Elements gallum (31) and germanium (32) were discovered after
Mendeleev. Find out how close his predictions were to the reality.

OVERTOYOU!

THINKABOUTIT!

Richard Feynman (1918-88)
argued that the last possible
element (that s, the element
with the highest possible
atomic number) would be
element number 137.The
reason? Because after that, the
inner electrons would have to
travel faster than the speed of
lightin order to avoid being
pulled into the nucleus! How
many more elements do YOU
think we can discover?

W
[ ——

|
10 ot
|
|

e

Hologens

Nobls gases

1. How did Dobereiner classify the elements? 4. Isit possible to discover new elements that

2. Which links were established between elements by

will come before hydrogen in the table?

Newlands? 5. Is it possible to discover new elements

3. What did Mendeleev use to group the elements? Why
was his table better than those that went before?

today? Where will they be i the
periodic table?

Chemistry
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1.3 Elements and compounds

Why might oxygen Elements
be considered a Al substances are made up of atoms. Elements consist only of atoms of
life-saver? the same element.

I some elements, the atoms remain as individual atoms, and they
are said to be monatomic. An example s argon, which is found in ar.

o Inother elements, the atoms bond together to form molecules. In
oxygen gas and nitrogen gas the molecules are diatormic, that is each
molecule contains two atoms.

o Some elements are made up of molecules containing more than two
atoms, and are called polyatomic. Sulphur molecules contain eight
atoms. Graphite is a macromolecule and contains many thousands
of carbon atoms,

b (e
a8 " a et
P
o0 0 .
ol s
‘mondtomic Giatomie [ models ol eloments |

What do the terms mon-*and di- mean? Why do you think the
shorthand forsulphurs 5,7

Compounds
Atoms of different elements can join or bond together to form
ccompounds. Unlike mixtures, pure compounds have a constant
composition and possess characteristic properties. One of the simplest
compounds is water. Water is a compound, not an element, because it
can be broken down using electricity to form hydrogen gas and oxygen
gas. Water s formed when hydrogen gas is burned in oxygen gas. Each
water molecule contains one oxygen atom and two hydrogen atoms.

o

hydrogen oxygen water
‘molecules ‘molecule ‘molecules
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How would your
dentist know if you've
been drinking too
many fizzy drinks?

The term acid, from the Latin
‘acidus; means sour. You come
across acids all the time. An
mportant ingredient of cola

s phosphoric acid, which

s a medium-strength acid.

n fi
carbonic

y mineral water there is

id, a weak acid.

n acid rain there is weak
sulphuric acid. Since the
ginning of the 14" ce
methods for produc

mineral acids have been
developed for use by
and industry.

lence

NITRIC ACID HYDROCHLORIC
D, A
Hel
MINERAL ACIDS
COMMONLY USED
IN SCIENCE
bl SULPHURIC ACID
ACD S
po, a

1at element is common to all these acids?

e and strong

Sulphuric acid is a stab dangerous and

could easily bur o

i, 50 appropriate precautions should be

taken when using it

at do these
symbols mean? What

autions do we

have to take when

handling strong acids?
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T

2.3 The cool

What would the
climate on Earth be
like if substances were
always in one state of
matter?

AR

13

Ing process

What does snow consist of? When you take a bottle

of drink out of the refrigerator, why is it covered with water drops
iy does hoar-frost appear on

does boiling milk boil over?

here dew on in summer?

winter? Why e g

You know from Unit 1 about changes in stae:

—

_’
«— —

liquid gas

solid

Copy the diagram and add labels to the arrows:

melting  freezing  evaporation  condensation

tance results n the particles slowir

ling a sub

We have leant that ct

down. First, a gas transforms into liquid state. With a further decrease

s happens at

in temperature, the liquid transforms into a solid T
different temperatures for different substances The key temperature
points for all substances are called b g point and

freezing point

Take a test tube with water at
room temperature and

cooling itin a beaker using
saltand ice.

Record your findings

Draw a cartoon to explain

your findings, using ideas
about particles and their

movement.

The freezing process makes water give away heat 1o the

al energy decreases That is why particle

asolid, as the forces of
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DIDYOU KNOW?

Chemistry

« Thereisa fourth state of mater called plasma. t can be found
in hot places like candle flames, or extremely hot places like.
the Sun

« lodine is unusual in that it changes straight from a solid to a gas:
this s a good example of sublimation

1. Decide whether the following are physical or chemical changes, and explain your choice.

a) In summer, people sweat e) Ice cream melts when taken outof te freezer.
b) Frost appears on a fozen window-pane. 1) Theld of the tea-potjumps when the tea
<) In winter, our breath appears as vapour from  Starts o boil.
our mouths, ) There is limescale in kettles.
d) Sugardissolves i hot tea 1) Mikleft outof the frdge for a day or two
qoes sour.

2. Choose one of the physical changes above. Describe how the motion and thermal
energy of the particles change during that process,

 Particles n solids,iquids and gases are arranged differently

.

Particles are armanged differently due to the amount of energy
in substances.

Particle movement changes due to energy change.

Increasing the temperature increases the thermal energy.

Changes in thermal energy affect particle movement.

OVERTOYOU!

1. What are the common and different properties of water in each
of the three states of matter?

2. Why do dogs hang out their tongues when they run?

3. What happened to Snegurochka (the Snow Maiden) in the fairy
tale when she jumped over the fire?

4. Why should you keep the ld tightly closed on an iodine bottle?
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Chemistry

(L) Lime is obtained by burning fimestone at high temperature.
Design experiments to obtain burnt me’and saked ime! Why are these
experiments dangerous? What safety measures should you take?

small piece of
Timestone

tripod

nichrome wire
mat

Record your observations during heating and when water is added to the
cooled product,

Explain the results of the experiment

When limestone is heated, quicklime'is made. When water is added to
quicklime, heat is emitted in an exothermic reaction. Chemists call this
process lime slaking! Limestone is calcium carbonate. Heating limestone
(or calcium carbonate) removes carbon dioxide, leaving calcium oxide. If
you then add water, this forms calcium hydroxide or slaked lime!

Write word equations for the reactions described,

Which vessel should we use to produce slaked lime,
when we make whitewash?

\ @

Limestone is extracted using powerful rotary excavators, which
break the rock and then grind it into chunks. Grinding, loading
and transportation happen simultaneously in a crushing-and-
sorting bunker, as raw materials are carried to factories

What happens to raw materials in factories?

What is made from the limestone?

OVERTOYOU!

1. Why are the white monuments still so What would happen if you got quicklime in
beautiful? youreye?

2. What is unique about limestone as a 5. Which other substances, apart from limestone,
construction material and as a source contain calcium carbonate?

2
of chemicals: 6. What happens to limestone when it is being

3. Suggest why we should leave slaked lime for burt? Present the imestone burning process
some time before using it asaword equation. e
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9.2 Structure of the periodic table

Who needs the periodic
table, and why? Do
you?

“The periodic systemis like a house in which atoms have their place.
Every element now has a well-defined place in the periodic table,in the
same way that a person might have their own address, at 2 numbered
flat or house, on a particular street. The periodic table has FWAEaIEd|
periods and ol Called Groups! Al elements are organized in
order of increasing atomic number. Mendeleev was accurate n this
order even though he used the atomic mass as hs reference. Where an
element did not fi, he was confident enough to assume there was a
problem with the mass.

1. Find the addresses of these elements: hydrogen, aluminium, iron.

2. Now find these elements in short and medium-sized forms of
the periodic table. In which table is it easier to find an element
and describe ts position: in group or in period? Why?

The properties of chemical elements are closely related to their position
in the periodic table. Elements in groups 1-13 are almost all metals
Elements in groups 14-18 are mainly non-metals. The non-metals are
shown in the diagram. How does the periodic table rerind us which
elements are metals and which are non-metals?
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Hydrochloric acid includes one atorm of hydrogen and one of chlorine. The formula of
hydrochloric acid is HCL. Note that when there s one atom of a type, there is no index.

Chemistry

Remermber that when writing formulze, metal comes first, then non-metal.

Non-metal names change, to end with “ide’when combined, so oxygen becomes oxide
and chlorine become chioride.

_

1. Describe in words what these formulae mean. How many compounds can you name?
Example: H,0 is made of two hydrogen atoms and one oxygen atom. It s caed water.
a) MgO b) NeOH o O, d)C, e HSO, f5,

2. Isittrue that compounds always have a 11 ratio of diferent atoms? Explain your answer.

OVERTOYOU!

1. Wite the formulae of magnesium oxide, copper dichloride and chrome trioxide.

2. Cola contains phosphoric acid (acidity regulator - E338). Write the formula of

Phosphoric acid, fthe ati of IydiogENzPAOSPRONUS ORYGEN TS 14!

Usaitiepei =i alblalc[ifulm[t]c]c[elb]f[v]i[r]d]n]t
searchand find the elements [ T [ v [a|m[s [a| v [s| b1 nlylilclylr
represented by these symbols: T3 Ty 1 T |1 [ i o [w] i [m[v|h | k|x[s]r]d
LA V] o O [x|tldlalj[s[vm[j[x[ulifylclolilt]s]i
2 O 1o 0O al<lelelva[ vy dlyTo[xlu]f[iTo
m [ [ f]uljla|n|f|d]alr[a[b[nh[d[n[b|t]z
s 0 mao O LT s Tola| ! [eln|nlpldc]t
axe 0 120 O [zm[k[r[1]c|[r|n[o[d|mm[m[nfw|nfm|u]w
s O ww 0O lalelcilolelolpllufulv]i{v]iTu]y]o
alala|m|a|d|n|m|n|d|[ifc[m[i[flu]i]n]r
en [ 1a.ca O [Wlala[x[1 [alulcln]snlmlulv ]y c[n[t]r
2n O sk O [k[clalulnlz]p|als[x[i[f[i{d[ult]alx]F
om t]a m[v]i|n|elale|f|mfv]dlulr][i]t]y[x
ulh[x[nloln|tlali|wlulelalali[n]ilulv
tvc|nlalo|v[nlz[i|[([n]r olelp]t]c|;
iy lelvlole|ult]mfalx]v]c o] f[c]i]f
[x[i[x]z[p[y[a[y[m[a[r[alz[r[a[s[a]p
gls[mly[d[k[v]t][x]m|u]i]d]o|s][r[n[K][a
nlelt]s|aln|ult|s|k[h[n|gz|wlgs|i]m






OEBPS/Images/46.jpg
What does eating
healthily mean to you?

Dieticians from the Ministry of Health and Science recommend a
pyramid of healthy eating The components of a healthy diet can
be easlly remembered. At the base of the pyramid is water, then food
tich in carbohydrates. At the top of the pyramid there is fat and sugar
(including sugary drinks and sweets). Consumption of food and dinks at
the top of the pyramid should be minimel,

Sweets, snacks,
sugary drinks
o Sogaey drinks |

Food highin
protein and fat

Vary the. Fruits and
amount vegetables
Jeseadl

Copyand complete the table below.

Food/drink that | Elements contained

consumed yesterday in the nutrient

‘The main companents of foad are carbohydrates, fats and proteins.
Allfood types are a source of energy that can be released by our bodies.
o maintain a healthy weight,calories consurmed should not be greater
than calories used during physical actvity:

An average working person needs 55-60% carbohydrates, 20-25% fat
and 15-20% protein in the food they consume. Proteins are the least
importantin generating energy, but are the building blocks of our cells
Adiet should include fuit, vegetables and cereals that supply the body
with both energy and fibre.

Using the food pyramid above, take  paper plate and draw a
balanced meal as a pie chart.
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8.2 Nucleons: protons and neutrons

Why are anchors made protons and neutrons are the particles found in the nucleus. Together,
ofiron? they are known as nucleons. This is represented in the flow chart.
Complete the gaps using what you leamt n the previous esson

elementary particle
with negative
electrc charge

stable elementary particle electrically neutral
with positive electric charge elementary particle

Compare the mass and charge of protons, neutrons and electrons.
What do the symbols mean?

particle

proton

neutron

electron
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Dissolved o
substance

Solutions can be classified according to the amount of solute in the solution. Solutions with
lower amounts of solute are said to be unsaturated, and those that cannot dissolve any
more are called saturated. For example, at 20°C the following substances can dissolve in
100 g of water: 204 g of sugar, 36 g of sodium chloride. Such solutions are saturated at this
temperature.

Under special conditions, solutions can be made with even more solute dissolved than in a
saturated solution. They are called supersaturated,

o Find out how much salt will dissolve in 10 cm? water when you str it. Decide how you
will measure the amount of st

o Trythe same experiment with another sak:, eg. potassium nitrate.
o Does it make any difference if the solvent (water,in this case) is at a higher temperature?

o Can you explain how to determine the solute in a given solution using evaporation?

o What happens when you try to dissolve chalk powder in water?

OVERTOYOU!

1. Describe how you could test the solubility of solutes in water, What would you see
when a solute s insoluble in a solvent? What would you see when it i soluble?

2. Why does nail vamish stay on fingernails in the shower?

3. Match the types of solution (a, b or ¢} with their correct definitions (i i or i

a) saturated i) Solution containing more solute at a certain temperature

() o) than in a saturated solution in the same conditions.

ii) Solution containing a maximum amount of a solute ata
certain temperature.

<) supersaturated

Solution containing less solute than a saturated one at
this termperature.

When wet clothing is hung out in winter it freezes. After a while it dries, even in
biting frosts. Explain how this happens.

If 2 cook puts too much saltin a soup, itis said that one remedy s to add a small
amount of rice (20-30 g) for 10-15 minutes. This idea is based on an old granny’s
secret; but how might it help? Can you suggest another way to improve the taste of
salty soup?

Chemistry
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1.1 Chemistry is part of science!

What do you think of You already know that all physical matter is made up of substances.

when you hear the Chemistry is the part of science that explores the composition,

words ‘science’ and structure and properties of substances, and the reactions betveen
“chemistry’? What do substances to form new substances. Allsubstances have certain physical
youkuow bt tie and chemical properties

science of chemistry? Let's take one example of an everyday substance - aluminium metal.

| Physical prope
state of matter solid

colour silvery white

taste tasteless

smell none =
solublliy in water insoluble

thermal conductivity | high

electrical conductivity | high

Suggest 3 important properties of aluminium that explain why it
is used in the items shown in the pictures.

Research one other property of aluminium. Give an example of
an application of this property — how it could be useful

The simplest substances of al are called elements. ElEFEATSEANGH

here are just over 100 known elements in the universe. The smallest
complete unit of an element i called an atom.

LRI imagine you could get right inside an aluminium
saucepan. What might you see? What do you think atoms might be like?
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You are going tofind out how long a candle burns in different

jars. Time how long a candle burns in a smalljar, then predict what

ppen whe biggerjar. Desic

1 you use

nd carry out

experiment

xpl

n what happened to the candles. Why does this h

conditions are necessary to stop the combustion of a candle?

The gas produced in burning a candle is carbon dioxide (CO,). Th

same gas as in a fire extinguisher and in fizzy drinks,

Why can't

urn in carbon dioxide, CO,?

C
pollut

some internet research. Find out the names of some gases that

ere do

e environmen

uting the pros
they come from?

eleases heat. Sometimes

Combustion of any substa
out emitting light, but
heatis always released. This is one of the most important features

combus

car

ur without fire, wi

of the combustion reaction. Reactions that release heat are called

exothermic reat

Use the triangle of fire'to think about these questiors.

How can we caok an egg more quickly?

" oll someone in a blanket if their clothe:

hy might we
catch fire?
i Turkmenistan, there is a gas crater called Derweze. The gas

was litin 1971 and is still burning. How do you think the
e might be put out?

InKa
the energy is produced in

thermal power plants, which
burn about 27 million

akhstan, about 75% of

nes

of coal a year. The com

coal pro

of 1kg

tres of carbon dioxide

about 4 kg). All ths

Il of this carbon dioxide in

aday, if 1 hectare of forest
absorbs 200 kg of this gas

within one sunny day.
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1.4 Separation of pure substances from
mixtures

How would you get Often in laboratories and industrial processes, pure substances
drinking water if you are obtained from mixtures. This process is called separation

were stranded on an o purification. There are many different ways to separate the
island with only salt components (substances contained in a mixture). It depends on the
o composition of the mixture and the properties of the components,

1. Separating the components of ink by chromatography
o Whatdo you observe?

This process i called chromatography. The different
components of the ink are absorbed differently by the surface of
the paper. They travel at different speeds in the solvent because
of differences in their solubiliy.

o What would you need to change if the ink used was permanent
rather than water-soluble?

2. Separating a mixture of ol and water using a separating funnel
* Explain why the water forms the lower layer.

Liquids, which do not mix, are called immiscible.

Mixtures can be either homogeneous or heterogeneous

o In heterogeneous mixtures there is a clear visible boundary between
the components of the mixture.

o Inhomogeneous mixtures there is no visible boundary between the
components.

An example of a homogeneous mixture is sea water, which contains
salts and gases dissolved in water. An example of a heterogeneous
mixture is the mixture of sulphur and iron you have already made.

Look at the two pictures.

Explain why the clean air in mountains
is ahomogenous mixture, and the air
polluted by smoke from chimneys

is a heterogeneous mixture.






OEBPS/Images/44.jpg
5.1 The elements of life

What are humans Oxygen (0), carbon (C), hydrogen (H), nitrogen (N) and phosphorus (P) are
nmade from? very important for life. They build the main substances of cells - proteins,
carbohydrates and fat - that perform a variety of functions in the body.
‘These substances all contain C, H and O, and proteins also contain Nand
P.Fatis used for cell membranes and protein for muscles. Other minor
and trace elements are needed in srall quantites but are crucial to
‘maintaining healthy bodies. These are shown in the table below.

Chemical Uses in the body Percentage
element in body, by
mass
calcium - Ca | Keeps our bones healthy. 15
fluorine ~F | Protects our teeth against decay. | 37x10*
fodine - | Supports production of hormones, | 16x 10

which help our metabolism.

sodium - Na | Controls what goes into and out of | 0.2
body cell.

potassium K | Controls muscle and nenve action | 04
(and many other uses)

iron - Fe. Keeps blood healthy. 6x10°

What would happen if we had too much or too lttle of these minor
and trace elements?
Phosphorus 1.0%

Calcium 1.5%
Nitrogen 3.2%

Hydrogen 9.5%

Carbon 18.5%

Oxygen 65.0%
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8.3 Isotopes

What i the difference between hydrogen isotopes?
What do their names depend on? Lok at the diagram. It represents
three different atoms thet are allconsidered to be hycogen. Ve call
these different forms isotopes. The hydrogen isotopes are the only ones
) 1. thathavetheir own names

If two atoms have the same nuclear charge, but different mass, they
are called isotopes. Isotope’ means ‘same (iso-) place (tope). Oxygen
isotopes are called oxygen-16 and oxygen-17. They are located in the
same section of the periodic table of chemical elements. There are
around 2,000 different isotopes known to scientists. Of these, 300 are
stable and exist in nature. There are about 21 elements in nature that
consist of only one isotope. Some examples are: beryllium, fluorine,

1
| H sodium, aluminium, phosphorus, gold

Most elements on Earth are found as isotope mixtures. For example,
the isotope ratio for ore from the Zhezkazgan site in south-central
Kazakhstan (which i rich in copper stocks) s

Hydrogen

SCu:*Cu=75%: 25%
This ratio of 3:1 is maintained in all natural copper compounds. I we
look at copper stocks in Chile or Zambia we find the same mix of
isotopes. This suggests the mixis the same and we may conclude that
the isotopes were formed at the same time s the Earth,
The number of protons and mass number s designated as follows
f0and 70
2 H The top number is the number of protons and the bottom s the mass
number. Most elements have two o three stable natural isotopes,
Deuterium

Draw out the structure of the nucleus of [§Bland of 0] and
compare them,

H

Tritium
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Check your knowledge and understanding

1. Which one of these is a pure substance? 4. Which property applies only to mixtures?
a) seawater  b) spring water a) they may be homogeneous or heterogeneous
© wpwater  d) distilled water b) they cannot be broken down into their

2. Which diagram represents a pure compound? ETICI Sl

) they have a constant composition

d) they contain atoms and molecules

5. Amixture of ron and sulphur s heated until it
reacts,and i then allowed to cool. What may
happen if a magnetis used to try to recover the.
iron?

Complete the table.
Type of mixture | Examples | Method of
of mixture | separation
Two miscible
liquids
fitration
3. Which set of three substances (a-d) contains
one pure element, one pure compound and
amixture? Ahomogeneous
solution of a
a) distlled wates,iron, ron sulphide:
solid substance
b) sulphur, i ron dissolved in water
) carbon dioxide,ai fon engine of
d) hydrogen, carbon dioxide, aluminium and water

Assess your learning
» Construct a mind map to summarize this unit. Use the key words from page 1

Lokt the 'you will learn'section on page 1 and decide how well you have leamt
the key ideas i this unit, Use this as a guide:

Iunderstand
everything. Ineed more
Ican help practice.

Ineed To improve my
additional knowledge.
studies. Ineed

others.
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METAL EXPLOSION!

ast week, a major fire started in a began to try to save the chips and directed jets
mehum Several tonnes of magnesium,  of water on to the fire. A few seconds later,

aluminium and titanium chips burst into there wa

a huge bang. This explosion sent a

flames. Metal chips lay in large heaps in the  dazzling ball of fire — 15 metres in diameter —

open air. When the fire brigade arrived, they  into the a

Explain why this happened. How can we extinguish burning metal?
Think about the triangle of fire'again. What products do you think were
created in the fire?

Name the conditions under which metal can combust.

What substances appear during the combustion of metals? Write
word equations for the combustion reactions of calciun, lthium,

and aluminium,

Compare the slow oxidation reaction of magnesium and the
combustion reaction of magnesium. What are the similarities and
differences between them?

nt
Why s it necessary to bring huge reserves of uel for long-
distance Space voyages? The unwanted parts of the rocket can
actually be burned inside the rocket in a furnace. Think creatively!
Suggest ways of using metal powder as rocket fuel,

jood ignites and burns readily in a fire, but iron water pipes only
become blackened. Explain why

: illuminating the surrounding area.

When we burn different
metal salts (ons), we get
different colour flames. For
example, potassium creates
apurple flame and copper a
green flame.
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[ why does the periodic table cantain elements with mass numbers
that have a decimal place, g. 355 for chlorine?

Chemistry

Isotope ratio

Aswe already know, there are very few elements that consist of only
one type of sotope. Different isotopes have different mass. Therefore,
when we consider the atomic mass of a given sample, we need to think
about the average mass of the isotopes. This also depends on the ratio

of different isotopes in given elements,
Fortramin wecan e e tomic s sng e dors
inthe table as follows: Massofisotope [ 35 | 37

averageatoic mass = welghted average o the massesoftheisopes | 10 oM | 572
(approximate)
=(60/100x79)+ 50/10081) =80

Calculate the average atomic mass for chlorine. Explain in words
how you have worked it out,using your maths knowledge.

Mass of isotope

% of total atoms | 50 | 50
(approximate)

[EE) why do you think the figures quoted in the Periodic Table have so
many decimal places?

© Relative atomic mass shows by how many times the atomic mass of
a certain element is greater than 1/12 of the atomic mass of carbon
isotope —12

» The periodic table of chemical elementsis used as a saurce of the
relative atomic mass of elements.

 Absolute atomic mass equals relative atomic mass muliplied to
Tamu.

 Relative atomic mass of an element provided in the periodic table is
the weighted average value worked out from the isotope rati.

OVERTOYOU!

1. Find values of relative atomic masses for the following elements, extracted from the
ore minerals of Kazakhstan: iron, chrome, copper, lead, zinc, titanium, magnesium.

2. Compare atomic masses of elements and find by how many times the frst element
is heavier than the second.

) OandH b) CuandS ¢ MgandC  d) FeandO

[EE) why do you think we take chiorine's mass to be 353 in calculations,
whereas with other elements we round up to whle numbers?
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Copper is extracted from malachite, a beautiful green stone which is also used in

jucts are formed: water, carbon dioxide and

What would you observe during the reaction?

2. How would you identify the products of carbon dioxide, water and copper oxide?

3. Write 2 word equation for this reaction,

f methane o pure hydrogen is passed over heated copper oxide, pure copper s formed
What is made when hydrogen reacts with oxygen (from copper oxide)? How
identify this product?

uld you

K
supplier of chromium to the
Kazakhstani ores. Make a

ranking in world produ

azakhstan is the 31t-largest producer of carbon steel, but the second-largest

world market. Research the top me
of ores, the metals produced and 2

s produced from

1 estimate of Kazakhstan's

ion.

Many metals are found in n
as sulphides. Do these ores (i
example) occur as a), b), ¢ or d)?

ture combined with oxygen as oxides, or with sulphur

) oxide, for

d sulphide, copper sulphide, alumini

elements iquids ) compounds  d) gases

When the metals are extre

What type of substances are aluminium and oxygen?

ted, the sulphur or oxygen is removed:

elements iquids ) compounds ) gases

Heating copper sulphide in air produces cop
per
Write word equations for the process of extracting copper from copper sulphide,

oxide and sulphur dioxide. Copper

s extracted from ide in a blast furnace where it is heated with carbon.

What might be the environmental issues around extracti

copper?
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Relative molecular mass is used o describe all compounds, some of

which are not molecules. The relative molecular mass has no units and
15 equal to the sum of elative atomic masses of elements contained in

Buring element i damp rooms will destroy mould. The gas EO.
has a relative molecular mass of 64. This is one of the polutants that
hatis

arises from industrial use. It reacts with water to make acid rain,

the element E7 What s the compound produced when it burns?

Achemical formula allows you to:

identify the composition of a substance

1. nameasubstance 2.

KAI(SO,), is a natural complex
salt or
sulphates of potassium and
alurinium simultaneously. ts
tibacterial, blood-stopping
and caustic properties are
well known in medicine. Folk
doctors use alums in their
methods.

lurm'that contains

OVERT

)YOU!

Complete the table with the relative molecular mass of each substance.

1| Nacl table salt - sodium chloride
2 | NaHco, baking powder - sodium hydrogen carbonate
3N nitrogen

4 o, ozone

5 | Knno, potassium permanganate

6 | caco, chalk - calcium carbon:

7 | caloH), | slaked lime - calcium hydroxide

Calculate the relative mass of KAI(SO,)

1. What are the ores from which iron is extracted in Kazakhstan
and calculate the relative molecular mass of each ore.

2. What s the percentage ofiron in each ore? Calculate the mass of iron in
the formula as a percentage of the total

Write down the formula

Chemistry
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7. Solutions and solubility

Why is water in the sea salty?
How is the salt that we use for
cooking extracted?

Since ancient times, people have used water and
water-based solutions to make things: beverages,
paints, glass and ceramics, In Ancient Egypt, coloured
glaze covering the tombs of the pharaohs, cosmetic
products and even embalming fluids were made
from water-based solutions of various substances,

= structure of solids, liquids and gases,

You already know about:

v changes in the physical state of matter

v solutions of acids and alkalis

Chemistry

v useful chemical compounds and mixtures
that can be found in the Earth's crust

In this unit, you will learn about:

v classifying substances according to their
solubllity

v different kinds of solutions and how to name
the components of solutions

+ how the formation of solutions is dependent
on the nature of the solute and solvent as
wellas on the temperature

v/ the causes and conditions of creating crystals

v changes in thermal energy during the
arystallization of a supersaturated solution

You wil carefully analyse data
presented as a graph, remembering to include
units of measurement and sufficient detail in
your analysis.

You will use these words and
phrases

solute + solvent = solution
solubility - soluble, insoluble.
solubility curves saturation - saturated,
unsaturated, supersaturated
suspension emulsion ~crystal

From all the sciences you know about the
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Check your knowledge and understanding

1. Solve the anagrams to find the names of four 4. Plot aVenn diagram based on the combustion of
elements.Then wite their chemical symbols. metals and of non-metals: similarites, difference,
products

ruphlus  onir  preocp  sruoapphhos

5. What causes acid rain? What evidence can you
give from the world around us?

2. The interaction of fon with oxygen in moist air
is the process of rusting. What is the chemical
reaction called (2, b, c or d)?

Gunpowder includes sulphur, phosphorus and
carbon, What products are formed during the
combustion of gunpowder? Would the products
be acid or alkali?

a) destru

b) erosion 7. You know from your studies in World History.
) oddation and History of Kazakhstan that ancient cities
were mainly built from wood, and later buildings

used more stone and metal. What have been

d) reduction

3. Complete the following word equations. the effects of fires on cities over the centuries?
a o e o e How can you explain this using your Chernistry
—— knowledge?
b) hydrogen + > water
8. Imagine you have landed on an unknown planet.
€) potassium + oxygen = How might you prove the presence of oxygen,
L) = lithium oxide water and carbon dioxide?

Assess your learning
» Construct a mind map to summarize this unit. Use the key words fiom page 21

 Lookat the 'you will learn'section on page 21 and decide how well you have
learnt the key ideas in this unit. Use this as a guide:

Tunderstand
everything. Ineed more
Ican help practice.
others.

Ineed To improve my

additional knowledge,
studies. Ineed
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&8 Grow your own crystal

« Add sodium chlorde crystals o a jar of warm water,Stir the contents
until no more crystls wil dissolve. This s a sturated solution

o Fikerthe salty solution and pour into a clean jar

o Putinathread with a crystal of the same substance attached to it,
asa‘seed.

o Leave the jar open for 1-3 days.If you did everything correctly, you
will grow a crystal with an interesting shape!

(I How do we make crystals from chemical reactions? In this
investigation,you il lean how to obtain microcrystals of plaster fom
a solution of calcium chloride.

 Putadrop of calcium chioride solution in a test tube.

» Add one drop of dilute sulphuric acid. Dry it a ittle, but not
completely.

e Hold the tube high above a flame.

 After cooling, needle-shaped crystals of
Cas0, » 2H,0 can be seen under a microscope.

D investigate the temperature change when a
supersaturated solution crystallizes, How might this
reaction be used to make a hand-warmer?

Make a model to show the repeating pattern in a crystal. You could
choose diamond or ice as an example. Can you see hexagon shapes
similar to the snowflake above?

OVERTOYOU!

1. Find out how and where crystals are used.

2. Write a few sentences to explain how crystals grow. Use
the following key words: dissolve, saturated, evaporate,
crystal, shape.

[ he Geological Museum of the Republic of Kazakhstan (in Almaty)
was established in 1942 by the academician K. Satpaev. The museum
displays a wide range of ores and minerals and owns a unique collection
of crystals. Look online at the exhibits of the Geological Museur
Choose one sample and describe fully ts shape, colour, chemical
formula,uses, and where itis found.

YOU KNOW:

You know now that large
crystals can be encouraged
togrow by the introduction
of small crystals to saturated
solutions. But did you know
that slicon blocks used in
microchip production are
also produced this way? This
method is used to grow long,
stem-ike carbon nano-tubes,
o silicon nano-conductors.
Such nano-materials have
unique properties and are
used in many areas of optics
and electronics.

- B

Chemistry
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What material was
used to build the
ancient pyramids in
Egypt?

o InKazakhstan, they
many mines extracting
calcium carbonate in the
form of limestone. This
mineral makes up more

than 4% of the Earth's crust.

o The

at Pyramid of

Egypt is one of

the worlds most famous
ancient buildings.Its
construction involved 23
million limestone blocks,
each weighing around 2.5
tonnes, on top of massive
granite blocks that weigh

up 10 80 tonnes each.

o 5chool chalk s not actually

made from chalk (calc
carbonate) but from

Monuments and buidings are affected by the environment, Acid rain

d stones, making them uneven and crumbly. Acids

rocks

react with many compounds, including carbonates like the mineral

calcium carbonate, which we often find in the form of chalk or marble.

Carbonates react s to make carbon dioxide.

of chalk, marble and limestone. Describe what
ted by the

Look at some piece

ey are used. How

you can see. Find ou e they

environment?
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Watch the demonstration of alkali metals (group 1) in water.
observations and put the m
these elements make up a family of elements belonging in one group.

Vrite down your
als in order of reactivity. Explain why Mendeleev decided that

Mendeleev's periodic table placed all lements in ascending order of their atomic
mass. But he switched potassium and argon. And although the mass of potassiumis 39, it
is situated after argon, which has an atomic mass of 40. Carefully look through the periodic
table and find two shifts of elements. Why did Mendeleev do this?

We now know that the elements are actually in order of atomic number or proton number.
S0as you move from one element to the next there is an addition of one proton to the

nucleus of the atom,

Several groups of elements are named in the periodic table. Group 1 is alkali, group 2
is alkaline earth metals, group 17

symbols of elements which form these groups. inc

alogens, group 18 noble gases. Write down the chemical

hese elements in the table.

How do the metal properties of elements change,
if you move from left o right across periods?

How will non-metal properties of elements
change down the groups?

Find out which elements are called metalloids.
Why do you think they were given this name?

How was Mendeleev able to predict that there
were elements missing from the table at the time
he created it?

Whyis itimpossible to find a new element
between sodium and magnesium, or between
oxygen and fluorine, but t s possible to find new
elements at the end of the table?
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-
L

2.1 State of matter and the struc

ure o]

How do we know e present-day understanding of the strueture of substances is

what’s being cooked in based on the idea that all objects in nature consist of particles that are
9 j P

the kitchen? constantly moving The state of a substance under certain conditions s

called the state of matter. For example, water can be solid ice, iquid

Waler o gaseous water vapour.

hin a solid, the particles are arranged
sitting
in the stadium. The fans must stay in
their place. Movement

in a similar way to football fa

f fans within or

between fowsis prohibited. Particles in
solid substances are arranged in a regular
pattern. The particles are held firmly
together but can stll vibrate.

liquid The fans are standing close together but
able to move more. They can swap places
and move around the stand but are stil
very close together. In liquid

the forces

of attraction between particles hold them
closely together These forces are not
enough to keep them in ane position.
Particles can swap places and also take up
the shape of the container

A footballfield has lots of space for
movement and the footballers run all
over the pitch making lots of space
between themselves, Particles move very
quickly in a gas,and
rticles together are weak. So the
distance between the particles is large.
Gases can take any shape and occupy the
entire space of the container they are in

e forces holding

Imagine you are water particles in different states. Act it out and
be prepared to assess your peers. Think about particle motion, space
bet

n particles, and forces holding the particles in place.

Particles in substances in different states move differently. The motion of

usion - the movement of subst

particles results in nces from one

place to another. In which state will partcles diffuse most quickly, do
you think?
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Chemistry

(&) e image shows water with normal hydrogen (H). But ifyou want
10 make'heavy water, you need to have deuterium or itium instead of
hydrogen.

1. How many different forms of water can you make, using the
following isotopes? Draw models

a) hydrogen
b) deuterium
©) witium, with oxygen-16

2. Which of these forms will be the heaviest? Explain why.

1. Imagine what would happen if we did the
following to an atom of sodium with a mass
equalto 23

) remove one electron
) remove one proton
<) add one neutron

Inwhich case is there another type of atom
produced?

What change leads to the production of
heavier isotopes?

What would happen to the charge, in
each case?

OVERTOYOU!

How doisotopes differ? Match a)-c) to i) 3. Describe two possible isotopes of carbon
Compare them and identify their similarity and
difference. Which of these isotopes is used to
date the age of objects?

Oxygen-16.and oxygen-17
) helium-4 and lithium-7

3) EizHeE B . Do mini-project on isotopes of these

different charges of atomic nucleus metals from eastern Kazakhstan. Show your
understanding of protons, neutrons and

different number of protons
electrons in your presentation.

different number of neutrons and different.
beryllium
mass numbers

uranium
Which substances (a, b or c) are isotopes?

tantalum

argon-36 and argon-38
) oxygen O, and ozone O,

) P-14and C-14
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For the activity of all organisms, including human beings, energy is
required. Movernent, thinking, functioning of llnternal organs, muscle
contraction, and any other activties of  iving organism are impossible
without eneray. You need eneray even during sleep for the proper

Chemistry

functioning of organs such as the heart and brain.

Using your knowledge of the human body, write a paragraph to explain
which organs of your body require most energy throughout a typical
day. Explain how energy is supplied to these organs. You could start
breakfast this morning.

from wh

OVERTOYOU!

Look at the table below showing the composition of inhaled and

en you sat down 1o e

exhaled air.
. o ASwedish chemist caled

bl petaetay) Jacob Berzelius said: Oxygen
il 2l [ is the pivot round which the
caroon dioxide | 0.04 4 whole of chemistry revolves!In
nitrogen 79 79 1814 he invented the modern’
watervapour | variable more than breathed in SmEb(E)RE =) eal

use today.

1. Why do we breathe out more carbon dioxide than we
breathe in?

2. Explain the other figures in the table,

Write a sentence to describe what this word equation means.

glucose + oxygen = water + carbon dioxide + energy

When food is exposed to airin a warm room for a few hours
or more, t goes bad. Things made from iron rust over time,
especially if they are leftin a damp place. What s the reason for
the changes described?

. ‘Life is like burning! These words belong to French scientists.
of the 18th century, A, Lavoisier and P.Laplace. What does this
statement suggest about the process of respiration?

S ey
o ]
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Check your knowledge and understanding

1. Which nutrients are contained in the following 5. Wiite 3 sentences about respiration in the
foods? 3 languages you study in. Wite the first sentence
in Kazakh, the second sentence in Russian and

a) potatoes b) apples ) eggs  d) meat
the third sentence in English.

@ fish f) lemons g tomatoes
6. A piece of white wheat bread contains about 08
. ) Describe tests for the presence of glucose. A gt i
and proteins. eaten per day to meet the daily requirement of
b) What would ft mean ifyou heated a substance  ifon, assuming the body needs 18 mg?
i et ol e One cup of whole milk contains about 288 mg
remained blue? of calcium. How much milk should you drink per
) Describe tests for the presence of water and day to supply a sufficient amount of calcium,
carbon dioxide. assuming the daily requirement s 800 mg?

3. List the main elements that make up the body. ‘The daily requirement of carbohydrates is about
Describe their diffrent roles 500, Calculate the energy content of 100g

of boled potatoes, oasted potatoes, mashed

potatoes and chips. Compare the results to the

average energy needs of a teenager, which is a

10,000 kJ energy intake.

4. How many elements can you see in the following
diagrams of a carbohydrate (glucose) and part of
a protein (amino acid cysteine)?

2 4

Assess your learning
» Construct a mind map to summarize this unit. Use the key words from page 39,

» Lookat the'you will learn'section on page 39 and decide how well you have
learnt the key ideas n this unit. Use this as a guide:

I understand
everything. Ineed more

Ineed To improve my
additional knowledge,

Ican help BRI studies. Ineed

others.
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Do you think we will ever have a
microscope powerful enough to see
atoms in detai

Our knowledge of the nature of atoms that form the

orld around us makes it possible for us to explain

the way materials behave. We can calculate many
things about chemicals based on the information
contained in the periodic table. Atoms are very small
and we cannot see them in any detail, even with the
most powerful microscopes. Yet modern chermistry

as 2 good understanding of atoms and how they

combine to make all known materials.

You already know:

about atomic structure

about chemical elements

about the periodic table of chenica
elements

In this unit, you will learn
how to:

calculate the

ithmetical average of the
atomic mass of elements in a natural mixture
of sotopes

identify the relative atomic mass of elements
ass, using the

ble of cherical elements

and relative molecular
periodic

carry out experiments to determine the

relative molecular mass of a compound

interpret the chernical formulae of simple

compound

Youwil use the relevant language
of Mathematics to explain how atomic mass

is calculated.

You will use these words and
phrases:

formula relative atomic mass
isotope  relative molecular mass
compound  ratio of elements

In your Maths course, you have leamt how to

make simple calculations and use algorithms (to

determine averages, for instance)
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Check your knowledge and understanding
1. Which gas causes limewater to go cloudy?

a) hydrogen b) oygen @) carbon dioxide d) nitrogen

What gas can you collect by displacing the ai from an inverted test tube?
a) carbondioxide  b) oxygen ) hydrogen d) ozone

3. Match the name of each gas (a~¢) with the correct reaction (i-ii)
Explain WHY gases react with a lighted splint in different ways.

a) carbon dioxide i) asqueaky pop
b) oxygen ii) the flame is extinguished
o) hydiogen i) the flame grows

Make a copy of this table and tick () to show what happens in each
chemical reaction.

Chenmical reactions | Results of chemical reactions

Salt indicator Hydrogen | Carbon d Water produced?
produced? | changes colour? | produced? [ produced?

magnesium +
sulphuric acid

gastric juice +
heartburn medicine

eggshell + cola

sodium carbonate +
hydrochloric acid

5. Write a letter to a friend who drinks a lot of cola. Explain what the phosphoric
acid will be doing to his/her teeth. Give advice on dental hygiene. Make sure you
include scientific terms: acid, chemical reaction, pH, neutralization.

Assess your learning
o Construct amind map to summarize this unit, Use the key words from page 29.

o Lookat the‘you will learn'section on page 29.and decide how well you have
learnt the key ideas n this unit. Use this as a guide:

Iunderstand
everything. Ineed more
Ican help practice.

others.

Ineed To improve my
additional knowledge,
studies. Ineed.
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In Kazakhstan, an area of 180 million
hectares s already unavailable for
use.Ten million hectares have been
contaminated with tadioactive and
hazardous substances. Another 30
million hectares are in use by industrial
enterprises. Mining industries use water
for the processing and production of
raw materials, and the waste water

can pollute water reservoirs The waste
water contains toxic substances such
as heavy metals, arsenic, fluoride and
mercury. To generate electricity, a

huge amount of natural gas, coal and
oil is burnt, resulting in the emission

of hamful gases that pollute the atmosphere. Harmful emissions are carbon dioxide,
sulphur oxides, itrogen oxides and radioactive compounds. Acid rain is produced as a
result of nitrogen oxides and sulphur dioxide reacting with water

Scientists have been inventing new ways to reduce harm to the Earth. EXPO-17, which
will take place in Kazakhstan, is dedicated to the efficient use of natural resources,

1. Where are the environmentally challenged places in Kazakhstan?

2. How does ol production affect the ecological state of the Caspian Sea area?
3. List other industrial processes polluting the environment

4. How does air pollution occur in large cities and industrial centres?

5. How should we preserve and keep our water reservoirs, rivers and
groundwater clean?

6. What techniques can reduce emissions into air and water from industries such as
mining and gas production?

DIDYOU KNOW?

» The concept of ecological security of the Republic of Kazakhstan for 20042015
was approved by the Decree of the President of the Republic of Kazakhstan
(dated 3 December 2003, N2 1241),

The Kyoto Protocol wes signed by the Decree of the President of the Republic
of Kazakhstan (dated 12 March 1999, N¢ 84). This protocol commits countries to
limiting and reducing emissions of greenhouse gases.

« The Law of the Republic of Kazakhstan ‘On Ratification of the Kyoto Protocol to the
United Nations Convention on Climate Change' was signed by the Decree of the
President of the Republic of Kazakhstan (dated 26 March 2009, Ne 144).

Chemistry
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Check your knowledge and understanding

1. What defines the state of matter of any substance? 4. Create a PowerPoint presentation to demonstrate.
why a solid airfreshener gradually decreases

in volume and disappears. Wha
this process?

a) particle motion
the name of

b) arrangement of particles
) motion, arrangement, interaction of particles
d) vibration of particles

2.

Ifyou put a cucumber in salty water, it il
become salty after a while. Why? What process
is involved?

a) diffusion  evaporation
b) chemicalreaction  d) thermal
conductivity

3. Which of the following statements a, b or ¢) are
true for the transition from gas to liquid? Choose

a) The average distance between its molecules
is reduced.

b) The partcles begin to attract each other
more strongly.

©) The temperature reduces.

i) aonly i) conly

i) aand b iv)abandc

Assess your learning
 Construct a mind map to summarize this unit. Use the key words fiom page 11.

 Lookat the'you will learn'section on page 11 and decide how well you have
learnt the key ideas n this unit. Use this as a guide:

I understand
everything. Ineed more
I can help practice.

Ineed To improve my
additional knowledge,
studies. Ineed

others.
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(L samples of the elements phosphorus, sulphu, aluminium and
magnesium are shown i the photos below, Look at their appearance
and describe their physical state. Are they dull or shiny, for example?
Decide whether each is a metal or a non-metal. Check your predictions
accordingto the posiion of these elerents i the periodic table. Were
your predictions correct? Explain how you know.

Chemistry

OVERTOYOU!

1. Chemists use the periodic table to help them remember the
properties of elements. What can you say about the following, as
you go through the periodic table?

a) change in atomic number
b) change in proton number

©) change in the reative atomic mass

Sketch the outiine of the periodic table and show where on the
diagram we willfind metals and non-metals.

Explain why the periodic table is understandable to all chernists,
evenif they speak different languages.

Compare the short and the medium-sized periodic tables. How
many groups of elements are there in each of them? Which
of these tables is the most useful for describing an element's
position? Give examples.
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How and when does
dew appear?

energy and particle motion

When a substance becomes a solid,aliquid or a gas, the particles
themselves don't change. What changes are the loca
movement of the particles. When the temperature increases, the motion
of the particles increases, and so does the energy of the substance.

jonand

Substanc reasing temperature _ Increasing temperature
[E g temy reasing

solid Molecules move more Molecules move faster;
and more slowly liquid is formed.

liquid Molecules move slowly; | Molecules move much
freezing occurs. faster; gas is produced.

gas ‘ Molecules slow down; Gas expands,

condensation occurs.

Make a flow chart to represent the ideas in the table. You can use a
diagram ke this and annotate it

Thermal phenomena are
connected to temperature. The cooling
greater the thermal energy of

asubstance, the greater the

temperature we can measure

ter. The change T

of state of a substance is also

on a thermome:

connected to the amount

of thermal energy. When an

abject cools, it oses thermal
energy. When itis heated, it
gains thermal energy. When a T

ubstance gains thermal energy,

articles move faster. Solids

change to liquids when the
movement of particles s enough ~heating
10 overcome the forces holding

the particles together

thin nature

The change of state of substances also plays a big role
and inindustry. Water is transformed into steam to drive the steam
turbines of power stations, By melting metals, we are able to make
different alloys This happens here in Kazakhstan at the Aktobe ferroalloy
plant and Temirtau iron and steel works.
refining in Atyrau, Shymkent and Pavlodar oil refineries, This involves
vaporizing crude oil to separate the different substances. Many chemical
[

/e obtain motor fuels by oil

ctions are used in the industry to make the useful products we need,
including in the extraction of metals from their ores at the Temirtau
ifon works
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How have chemists classified the
world around them?

Legends say that the Philosopher's Stone could
turn metals into gold. Alchemists tried for many
years to create the Philosopher's Stone, but
failed. However, their efforts were not entirely in

hey

vain. They learned how substances change and
d chemical elements. Chemistry
as a science developed from alchemical studies of

they even discor

the 18" century. However, scientist-chemists still
could not predict or explain the properties of many
compounds.

Alibrary is an example of class
find books on similar subjec
thelibrary.

ation. We can
in a designated part of

There are many patterns in the universe that scientists
have uncovered. Dmitri Mendeleev was one such
scientist.His classification of chemical elements
helps us to understand the elements properties and
to make predictions about their behaviour.

You already know:

v/ the difference between chemical elements
and compounds

+ that elements are made of different types of

atoms, and what makes up these atoms

v that the elements are arranged in a Periodic
Table formulated by Dritri Mendeleev

In this unit, you will learn:
¥ about the history of the Periodic Table

+ that chemical elements are organized into
families, or groups

v/ to predict the properties of an element
(orits compounds) from its position in the
periodic table

V whether itis possible to discover new
elements today

+ whether there can be elements that are

lighter than hydrogen

JII You will practise using the language
of prediction accurately and effectively.

You will use these words and
phrase

periodic table

I properties group period
trend octaves proton number
atomic number ~ atomic mass

chemi
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What is the link
between all the food
items shown?

Chemical elements are divided into metals and non-

metals. When metals and non-met

form oxides,

ide and sulphur dioxide,

n di
les. Soluble acid oxides form a

Non-metallic oxides, such as c2
ico

olved. Many f

s when they

are called aci
are dis
such as malic or citric acid, which make them taste sour.

ts and vegetables contain natural organic acids,

when they are dissolved in water. Household

metal oxides form alkal
solutions that are soapy to tou
de soda and
neof

are alkalis, The natural soapy
d in making soap
e, which people

substa h, which
and dyeing cloth.

have long made from calcium carbonate.

he earliest known alkalis is

widely used

ices about 30 million

fials a

e acidic and alkaline properties of various mat

in household products. Every year the world prodt
tonnes of household chemicals
agents for controlling insects, plant protection products,

and glues.

ude detergents, disinfectant:
s

These inc

Indicators are use of acids and alkalis.

in different environments.

Indica
Natural extracts can be used as indicators,

are subs ge colou
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and protein (using the Biure

Carry out experiments to test for sugar (using Fehlings solution)
0.

Ll ((ROSS CURRICULAR LINKS

In Biology you willlear how to test forstarch and fats too!

, OVERTOY(

Do some research to find out what your diet should be like. The
recommended daly energy intake for a teenager is around 10,000
kJ. But what else do you need to know? What nutrients do you need,
and in what amount? What times of day are best for eating more or
less, or certain types of food? See what you can discover!

Now create an ideal day’s diet. Include in your spreadsheet
o name of meal/time of day

o typeoffood

o portion (amount) to be consumed (g)

 amount of fat, protein, carbohydrate in this portion (g)
o kilojoules in each portion

o running total of kilojoules consumed

Tabnen MsepRAgS| Cy. Fa3ganuaran.

Ca08gangspanian. No 25, 55 yursnacsl, Hamnet
MHHepangaunbiel (1/a)0,37-ek apTLiK emec, KaTTbnbiFel
(mr-3xe/n) 24-1en aprui emec. o i wapamgsy,
CRYAbUIF3H KYHiD - KATTaNAR3 KOPCETIATEH. Teneparypacs:
45°C e +20°C Ae¥iNri bAFN THMEHTIK XaFAaHNaDAA KYpFaK
eARerinETi KapaKFv Kowa Ganmenepinge cakTay Kawer.
Wici KaTTl eHiMaepMen Bipre CaKTayea Thibim Canbinagsl.

031 1101

Boga npwpoan wiHepaneH?
Os0wuposaan, Cesanss
32U 1/ ve Gonee 0,37,
2,4, «fonew f0v, «gaTa poaml
Xk oy nposerpueae
NOMELIEHUAX 8 YCNOBMAX, WX
np Tewneparype o7 +5°C 40+
COBMECTHOE XPaHEHHE C CAM

Chemistry
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English Kazakh Russian SB page
properties Kacuertep csoticTa 1,2,65
proteins HapybIzAIp Genxn 40
proton(-s) npoto(aap) npoTOH(si) 65,67,68
proton number npoToN cansi Koansecrso npotonos 65,73
Prove Aorenaey Aoxasisary 35
purification Tasapry Paduinposanke, ouucTKa | &
pyramid of healthy eating | Aypbic TaMaxTasyasH UpamAZ 3A0poBOTO 2
nupammaach nuTanun
R
radioactive ‘paavoaxueti ‘paavoaKTuBHi 55
ratio of elements ACMEHTTEpATH KATHHACH | COOTHOUWEHYE SneMeNTOB | &1
react with Peowyusza mycy acmynams e pearuio 36
reactants pearentrep Pearen 7
reactions Peaxuusnap a Ppeakun 213
reactive a Genceriai O %
record xosun ary sonucssams 2
relative CAABICTHIPMAAb! CPABHUTENbHBI 82
relative atomic mass CanbicTHIpMaAbl aTom cpashuTeAbHas acca atoma | 74,81
maceacs
relative molecular mass | cansicTaipMans cpashuTeAbHas 81,87
MoAEKyAaAbIK MacEa MoAEKyApHan Macca
releases Ueapades audersem 23
respiration Tombic any Avixany 39,44
right le Aan iwive Mpsmo Bo BHYTPL 2
rocks Tacrap KM 48
s
salt T cons 2
saturation Kawbiry Hachienme 1,57
saturated e vacuwestuli 1,57,59,
63
saturated Kavian Hacuuent 59
separation Gony Pazaeneniue 8
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English Kazakh Russian SB page
trend(-s) Ypaic TenaeHuA 73,78
- Tpu- Tpu- 8
triads TPHaAanap TpHaAb 7

u

underground Kep acrusiaa noasentice 54
unsaturated Kavtpxnaran HEHACHIIEHHB 1,57,59
used navdaraHAdN ucnonssosanca 2

v

without Konaan6ait e 82

w

‘word equation Co36en KasviAraH TEHAY | CACBECHOE ypaBHeHHe 7
wiitea conclusion Kopmsindn xay Hanucams aseodu 2
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English [ Russian SBpage &
composition Kypamsi cocras 2,65
composition of air ayawbin Kypam cocras sosayxa 2
compound Kocsibic coepumenvie 7,65,81
condensation KonaeHcauus KomaeHcaLua 9,18
condensing rondmcouus rondencaun n
constant Typakm nocrossii PRIRT
constant composition Kypamsi TypakT nocTosHHu cocras 6
consume mymny (61 xaedaida nompe6asms 42

mamakmany mypors)
contaminated sacmaear oepren 55
cooling curve CankuHazy KHCHTB KpHBan oxrawAeHMA 7
cooling process cankumazy Yaepici npouece oxaaxaenia n
conosive yiaipuir 3a7 ‘eaxoe ewscro 3
crushed Yeatzy paaenviary 2
arystal KpucTann KpucTann 157,63
arystallisation KpHCTaHTaAAQHY KpHccTanvsaups 9
crystallography KpucTannorpadus KpucTanRorpadus 62
crystals of the s KaTTH saTTapAwH KpHCTaARD TBEpAVIX 9

KpHcTanaaphI sewecrs
D
detective AeTextvs e 7
determine the presence bap exenin anmmay onpedenums Ko 30
di- an an 84
diatomic exiarouman, apprarousi 6
diffuse Augysdany Oupdynouposams 2
diffusion Anpdymn Anbbymn na2
dissolvel-d) epimy pacmeopsms 4,44,63
distillation AHCTHAARHA AnCTIAASIHS 9
distilled AvcTUAbAcHTeH AMCTUANMPOBaHHAS 1
dried Kyprak Cyxoli 32
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L carry out an experiment to find out the solubilty of sodium nitrate
when heated,

Chemistry

Fill one-third of atest tube with water, add sodium nitrate and mix well to
dissolve the salt. Add more salt. When the sal stops dissolving, heat the tube.
Describe what you see. Using the data make  graph of solubility: amount of
sodium nitrate against temperature.

Temperature

0 5
10 2
20 40
30 ?
40 62
50 ?
60 120
70 ?
120 ?

Substance solubility calculations

1. 80 g of salt solution has been evaporated to dryness, and the mass of dry salt
has been weighed. The mass is 20 g. From this, can you identify the solubility
of the saltin 100 g of water?

Use the following prompts to helpr
a) The total mass of the solution =

b) The amount of saltdissolved =

©) Therefore the amount of water

d) The amount of saltdissolved in 1 g water
€) Therefore the amount of salt in 100 g water

2. Use the solu

ity graphs above to solve these problems

a) What amount of potassium chloride dissolves in 100 g water at 10°C?
What about at $0°C? What does ths tell you?

b) What amount of sodium chloride NaCl dissolves in 200 g of water at 50°C?

OVERTOYOU!

1. Why s it difficultfor fish to breathe in water when it is warm?

2. Use the solu

ty curve to compare the solubilty of sodium chloride at different temperatures:
a) 10°C b) 20°C ©) 100°C

3. Write up a method that you could use at home to compare the solubility of two different sats.
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6.1 Minerals of Kazakhstan

Why is Kazakhstan a
treasury of mineral
resources?

Bituminous coal
Brown coal

Ol shale

oil

Natural gas.

Metal
A oo
A Manganese ore

DIDYOU KNOW?

The richest chromite ore
deposits in the world are
found in the Aktobe region

of Kazakhstan. The main
component - chrommium oxide
- is at least 40%.

Minerals in our lives
Look around you, at home and in the street.

Wiite down allthe things that you think are made from minerals. Record
as many things as possible using pictures and drawings as well as words.

Which ores have been used to make the objects you have identified?
What chernical elements do they contain?

Arrange your materals into a display that explains something
about minerals,

X chromite ore Nonmetals
& Nickelore + Asbestos
O Tungstenore B Asbestos
€ Molybdenum ore X Sspecular stone
3 Auminumore & Apatte
= Copperore @ Fhosphate
& Polymetalicore A Potassium salt
D Tinore 0 Hale

© cod e Glauber's salt
O Merauryore L3 amons

Minerals of Kazakhstan
Draw the symbols of minerals on paper cards. Place them on a map of
Kazakhstan to show where these minerals are found.

The Earth
What do you think are the most abundant elements in the Earth's crust?
The Earth's crust is made of rocks.

Rocks are formed from a mixture of chemnical compounds, some of
which are crystals.

Mineral resources are natural resources extracted from the Earth,

Minerals are chemical elements and compounds found in the Earth's
crust - these natural resources are very useful to us.

Ores are minerals and rocks containing metals.
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2.4 The heating process

Why do icicles start We see evaporation and condensation very often in nature. Mornin

melting at 0°Ciin fog, clouds and rain are all the result of these changes. Heating makes

the spring, whereas water evaporate from the Earth's surface. Evaporation is the change

A — of a substance from the liquid state to a gas.We often call water gas

S vapour’ In the morning sunshine, molecules of water fise up in the form
of vapour. When they meet cool leaves or grass, the vapour condenses

temperature?

ps of dew. I the air close to the Earth's surface, the

floating in the ar

onthemasd

vapour turns into fog, . small drops of

How does evaporation happen? Particles in liquid substances are
 randomly at different speeds. If a fast' molecule

is near the surface of a liquid, it

moving constantly

an overcome the attraction of

hbouring molecules and escape from the liqu

g is a faster process of vapour form
th on the liquid’s

ion. During
urface and throughout its

volume.

Evap

ration occurs at any temperature, whereas bailing

ure, called the boiling point

only occurs at or above a certain tempers

Water boils at

Vhat does the sp

eed of evaporation

1. Put three different liquids on a tile: sunflower oil, water and perfure.
Spread them over an equal space and observe. Which drop
evaporated faster? What does this suggest about the forces holding

the liquid together?

2. Puttwo drops of water on a sheet of pay
one of the water droplets to increase the surface area.
the or

hich drop

evaporated fasi vith the smaller or larger surface area?

3. Drench a piece of gauze with water and put it around a thermometer

bulb. Record the temperature after 20 to 30 seconds. Observe the

thermometer readings and record the lowest temperature it shows.

4. Now repeat the experiment with ethanol. Explain why the
thermometer showed a drop in temperature. What was the
energy being used to do? (Think about the particles
and the change in energy on evaporation)






OEBPS/Images/97.jpg
5
English Kazakh Russian SB page &
healthy diet AYPHIC TaMaKTamy 3A0poBOE MHTatMe 4
heterogeneous rereporenai reteporenbii 8
homogeneous romorenal R— 8
homogeneous systems Fomorenai xyiie romoreHHa cHeTema 58
hydrogen cyrex [‘sonopon 29,40

identify the composition | Kypamsin ansiray Onpeaeans cocran 87

apanacnaiTsin HecMewmBaembiit 8
i perodic dependence on their | Amouduk waccacuna anepuoduecio 78
atomic mass nepuodmmeK mayerdikme | 3aeuCUMOCTU OM Ux OMOMHOL

e
index unaexe naeKc 84
indicator(-s) wspmaTop unpmaTop 29,30

industrial mining process | GHEPKACNTIK OHAIpY YACPICi | MpoUecc pOMbIWASHHOR | 47

Aobim

inert ueprri Visepriii 80
insoluble epieliria sepactopun 157,64
isotope(s) Msoron(rap) Msoron(s) 70,81
3
Join (together) Kocouy (6ipee) npucoedunumsca (auecme) | 6
L
liquid cyibIKTBIG XvaKoCT "
lose xozanmy mepsms 14
m
macromolecule MaKpoMOAEKyAa MaKpOMOAEKyAa 6
mass Macca Macca 67
mass number | Maccansik can | Maccosoe wucao a0
melting Gangy [In— "
melting point Baaxy Temnepatypacsi Temneparypa naasaeHus | 16
metal(-s) MeTann(aap) MeTana(bi) 21,24,29,

47,85
metal extraction [ Meranasiany | wssnesenve meranna v






OEBPS/Images/45.jpg
‘Why do we need food?

Energy used by our bodies s restored when we consume food. Most food can be used to
generate energy, especialy fats and carbohydrates. Proteins, carbohydrates and fat are also
used as the structural material of cells They enter the body when we consume food, and

Q=

83%

play an important role in maintaining the healthy life of humans.

ﬁﬂﬂﬂﬂ -

86% 75%  65% 55% 50%
YOUNG  ADULT oLp ‘ 92%

22%

BLOOD

| Pe:centages of water in the human bod [
OVERTOYOU!

Compare the water content in various parts of the human body (shown above). Why
do 50 many doctors recommend including between 2 and 3 ltres of water in your daly
diet? How does this depend on the environment you are in?

Oxygen enters the human body during breathing, and with the help of blood
through the lungs itis delivered to cells. It oxidises fa, carbohydrates and proteins and
converts them into simpler compounds, to water and carbon dioxide. Energy required
for the functioning of the body is generated in this process.

Find out about the following elements and their effects on our bodies. Present your
research as a colourful poster.

a) copper  b) ion ) manganese  d) magnesium e selenium  f) zinc

OVERTOYOU!

1. Name the 4 chemical elerments that make up Just over 96% of the human body,
by mass.

2. Write a short text, using these phrases s a guide for your wiiting,

3. What vitarins do you need in your body? What are their roles?

Chemistry





OEBPS/Images/54.jpg
Why are we able to Limestone features of Mangystau in western
make more use of Kazakhstan

mineralesources ke

limestone than ancient |

people did? Why is
limestone very useful?

I ancient times a common method of imestone extraction was called
breakage. Rock was broken by hammer ino stone pieces. The stone

surface was dressed with a special cast-ron floater. Limestone products
were dried in the sun or in special domes to make them durable. Some

limestone was burnt to obtain lime.
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In 1911, the English physicist Ernest Rutherford
conducted an experiment and concluded that
there is a nucleus in the middle of an atom. Itis

surrounded by negatively charged electrons.

What does this model remind you of? What name:
would you give it? Explain your choice: Neutron

Chemistry

The nucleus contains two types of particles
positively charged protons and particles without
charge, called neutrons. The mass of a neutron is
the same as the mass of a proton. The mass of an

electronis 1,830 times smaler than the mass of the @ Profons
proton. Thus, most of the mass s concentrated @ Neutrons —|— Nucleus
in the nucleus. The charge of an atormic nucleus s g gectrons

determined by its number of protons, which is the
same as the atomic number,

2] Acoms are neutral overal. If an atom has 9 protons, how many electrons wilt have?
Explain your answer.

Chemical elements are different from each other because their atoms have different
numbers of protons in their atomic nuclei. Each element s represented by a symbol.
Chemical symbols are often the first letter of the Latin name of the chemical element
If there is more than ane element with the same initial then a second letter is added.
For example:

hydrogen H (Hydrogeniu)

mercury  Hg - (Hydrargyrum)

hosphorus P (Phosphorus)

lead P (Plumbum)
OVERTO YOU!

1. Find the symbols of the following elements
a) sulphur  b) fluorine ) fithium @) silicon
e) caldum  f) potassium  g) argon
2. What element symbols are found in the name of the capital of Kazakhstan?
3. Complete these statements
a) There is a positively charged in the middle of an atom.

b) Anucleus contains (particles without charge) and (particles
with charge +1)

) A nucleus occupies a small part of the volume:

d) circle around the nucleus.

&) The mass of a neutron is than the mass of a proton.
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(L0 vhat will happen if we mix powdered sulphur
with ion fings? Put a small amount of sulphur
andiron filngs into adish (mortar). What do you
observe? Now use the grinder (peste) o mix them,
What do you now observe? Have the sulphur and
iron retained their individual properties?

OVERTOYOU!

1. Complete the physical properties of oxygen and ethanoic acid n the table below.
You will need to do some research first to find the relevant information.

Physical properties Oxygen Ethanoic acid

state

colour

smell

electrical conductivity

thermal conductivity

2. Use the data in the table below. Compare the content of some of the
ingredients in 100 g of three different types of ice cream.

a) Calculate the mass of the remaining ingredients;

b) Draw a pie chart to show the content of the three types of ice cream.

Type of ice cream | Protein (g) | Fat(g) | Carbohydrates (g) | Remaining ingredients (g)

chocolate 36 150 | 204
vanilla 37 100|196
eskimo 32 35 |213

[EB 1n the past, a certain metal used to be called winged metal: Do you
know which one?

Clues:

© Mendeleev was once presented with a set o scales; one of the scales
was made of gold, the other of this metal, which, like gold, can be
moulded nto shape.

© There is a plant in Pavlodar, in north-east Kazakhstan, where this.
metalis extracted from its ore.

Chemistry
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10.2 Chemical formulae

People have been using different symbols to share their thoughts since
ancient times. Special symbols and language are necessary in chemistry
as wel. Alchemists developed ways to describe and represent particular
substances They used symbols to theorize experiments that might
produce gold, the ‘absolute’ metal

DIDYOU KNOwW?
After oxygen,siicon is the
most widespread element on
Earth.Silicon appears in nature

as silicon oxide, in which gold silver copper tin
one slicon atom combines
with two oxygen atoms.
Glass is made from silicon
dioxide sand, which is widely
produced in Kazakhstan
lead azoth iron.

What do the alchemy symbols suggest to you? Choose an element
with an atornic number that coincides with your birthday. Make your
own symbol forths element,

Modern chermistry uses symbols and formulae. Each cheical
substance s writen as 2 separate formala that shows the type and

number of atoms included in a compound or element.

I Lookat the experiment to show the dissociation of water using
HO+HS0, electricity. Your teacher will est the gases produced. Now describe your
—y observations of the experimen.

1. What are the gases produced?
2. What volume of each gas s produced?

3. What does this tell you about the molecular formula of water?

0@
Wi  Simple compounds consist of two elements: that's why they are called
binary compounds, .0, NaCl and C20. Narmes of binzry compounds
start with mono-, di- tri-, tetra-, etc They point to the number of
ode cathode  310MS in a molecule. For example, carbon monoxide CO, carbon dioxide
i €O, ferrc trichloride FeCl,

“The element oxygen is known to consist of two atoms of oxygen joined
toform amolecule. The chemieal formula of oxygen is O, Number 2

_ in'the bortortght cormer o the oxygen symbol s cale the index and
tells us that there are two atoms of oxygen in the molecule.
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7.1 Solution types

What wouldyoudofor i the natural environment water contains dissolved metal salts

drinking water if you including sodium, potassium, calcium, magnesium and iron - it also
only had access todirty ~ contains dissolved gases such as carbon dioxide, oxygen, carbonic
AT acid, and many other substances.

Cells of humans, animals and plants also contain solutions of many
substances, like salt or sugar.

In everyday life and in medicine people use mixtures: solutions
where substances are dissolved in water or sometimes dissolved in
alcohol or vinegar. We also use some heterogeneous mixtures such
as mayonnaise or chalkin water

What do you think s the difference between mixtures and
solutions?

When we mix chalk powder in water, a mixture called a suspension
is made. A suspension is solid particles floating in a liquid. Some
antacids are suspensions

To make mayonnaise, you can whisk oil with water and a white
opaque liquid s produced. Mayonnaise is a liquid-liquid mixture
called an emulsion.

When we mix a small amount of sodium chloride in water, the
sodium chloride particles are dispersed among water particles
Sodium chloride particles are impossible to see, even under a
microscope. This mixture will not separate in a closed dish but can

be separated if the water is evaporated. Such a mixture is called an
aqueous solution of sodium chloride. Solutions are homogeneous
systems consisting of molecules of solvent (water, in the example)
and a dissolved substance called the solute (sodium chioride, in the
example). Drinking water is a solution but we cannot see the salts
dissolved in it

DIDYOU KNOwW?

Teardrops are a solution of different salts contained in the
human body.

Medicine for injections is dissolved in distilled water.
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DIDYOU KNOW?

The ancient Greeks recognized four different
‘elements. These were earth, ar, fire and water.

Are any of these actually elements? If not, what

type of substance (ifany) o they represent?

The modern idea of a chemical element was

introduced by Robert Boyle (1627-1691). He is

also famous for introducing the scientific method of experimental
work based on observation.

Chemistry,just like Physics, Bology, and the other sciences, llows us
to know and understand the natural world around us, Chemistry plays
animportant ole in everyday life. The processing of raw mates
produces valuable products such as metals, alloys,fuels, plastics,
fertilizers and medicines. Human health to a large extent depends on
the correct use of different substances.

However, some chemical substances are carrosive, some are poisanous
and some burn in air very easly. Unsafe practices can lead to fires in the
laboratory, poisoning, and chemical burns to the skin. Some chericals

can cause long-term damage and potentially cause cancer and other

ilinesses. Always treat chemicals with great care. Accidents can also
happen from broken glassware, and from coming into contact with hot
substances and faulty electrical apparatus. Lok out for hazard and
information signs in the laboratory.

OVERTO YOU!

1. Create amind-map: Chemistry is

2. Identify 10 different products from the chemical industry that
you use in everyday lfe. ind out about some of the safety issues
involved in the manufacture of aluminium.

3. Some books use this kind of picture to ilustrate a safety rule for
working in a chemistry laboratory.

a) What safety rule does this
ilustrate?

b) Lok critcally at the picture
and identify two safety rules
that are not being followed.

4. Create a poster: Safety in the
science lab!

Chemistry
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3.2 Combustion of non-metals in oxygen

During volcanic
eruptions, poisonous
or toxic gases are
released that cause
people to suffocate,
cough, and die. What
might these gases be?
And what is produced
when lightning strikes?

DIDYOU KNOW?

Early matches used white
phosphorus, which is now
banned. The vapour from this
chemical was absorbed into
the workers'bones and caused
apainful, fatal condition called
‘phossy’jaw: This condition
caused the worker’s jaw to
glow in the dark, and led to
organ failure and death unless
the jaw bone was removed,
Today we use the safer red
phosphorus in matches.

We can classify objects n the world around us as metals and non-
metals. When we burn elements, the products produced by metals are
different from those produced by non-metals

Make aist of metal and non-metal objects in the room around you

E T T T T ——"—r

oxygen, oxides are formed. If dissolved in water, these oxides (made
fiom burning non-metal elements) yield acids, That is why such oxides

Do you think it would be possible to bur carbon in pure nitrogen?
Explain your answer.

L et ook into the combustion of sulphur and phosphorus.

Predict what will be seen:

a) when the elements burn;

b) after burning; and

©) when water and universal indicator is added to the jar after burning
Record the colour of the sulphur and phosphorus flames

Compare the burning of sulphur and phosphorus in the air and in

pure oxygen
A Pure oxygen

sulphur | phosphorus | sulphur | phosphorus

products of
reaction

heat given out

light given out

Write @ conclusion to explain your observations. Include word equations

What happens when a match burns? Explain what the products
would be. A match is made fiom phosphorus and sulphur (which
together make up the fuel) and a special chemical called potassium
chlorate (which supplies lots of oxygen).
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3
In chemistry, a word equation can be used to describe what happens E
when substances react. The reactants are put on the left-hand side and DID YOU KNOW! 5
the product(s) on the right-hand side. For example: Hindenbu_rg
disaster

Wite the word equations for:

1. the reaction of sodium with chlorine to make sodium chloride

2. the formation of carbon dioxide when carbon burns in oxygen Hydrogen is the lightest gas
and was once used to make

[ e properties of compounds are different from the properties of | @itships.In 1937 a German

the elements from which they are produced. passenger airship called LZ
129 Hindenburg burst into

flames and 36 people were
Killec. This put an end to the
use of hydrogen airships as a
form of transport.

1. In the laboratory, heat sulphur and iron together to form iron
sulphide

2. Write the word equation for the reaction.

3. From your experiment, make a table showing how the properties of
iron sulphide are different from the properties of sulphur and iron.

OVERTOYOU!

1. Match the models (A-D) with the correct description (1-4). 2. Give three different

examples of:
a) an element

.-.
.. ‘ % ‘ . .;). b) a compound
(2K )

<) amixture

Wite a definition for
compound and mixture.
1. mixture 3. diatomic element Explain the differences
2. monatomic element 4. compound between the composition
and properties of each.
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Chemistry

[ ou heve been asked to tst the effectiveness of reatmen
heartourn

1. Startwith 10 cm of gastric uice Use universal indicator paper to
determine its pH.

2. Find out what happens to the pH when you add small amounts of
one antacid (heartburn medicine) to the gastric juice!

3. Now compare different brands of heartburn medicine. Look on the
packet to find out what the active ingredient is, Which variety is most

effective? How did you decide?

4. What happens when an acid and alkali mix? What conclusions can
you draw? Wite a report to summarize your findings.

OVERTOYOU!

1. The image on the right shows the reaction of alkalis with B
indicators. What indicators were used in a), b) and c)?
2. Explain the difference between universal indicator and
otherindicators,
3. What safety precautions should you take when handling
strong acids and alkalis?
4. What happens when you mix equal volumes of sodium
hydroxide and hydrochloric acid?
5. If some of the sting of a wasp is alkali, which of the liquids

you have tested would be best to neutralize the sting?

6. What acid is contained in human gastric juice? What s its role?
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6.3 Extraction of metals from ores

DIDYOU KNOW?

Ancient craftsmen in India
extracted steel bulat! In
China, Damascus steel was
repeatedly forged. In Japan,
men used steel to make
samurai Katana'swords.To
extractiron, ore was stired
with charcoal and laid into
abloomery furace. Carbon
was used inthe hot furnace
to remove the oxygen from
the ron oxide, and a bloom
formed in the oven - a lump
of ron as an alloy of carbon
and other elements,

What chemical reactions occur n a bloomery furace? Make up
word equations for these reactions

Whats the secret of the cortosion resistance of on columns?

The mass production of ron and it alloys s the job of the iron and steel
industry. The raw materials are iron ore (iron oxide), coke (carbon) and
limestone (calcium carbonate). Chemical reactions in a blast furnace
are similr to those in a bloomery furnace. The carbon converts the
oxygen by forming carbon dioxide. A blast furnace can produce: pig
iron, which is used to make steel;cast ron, used to make pistons, gears
and automotive parts; or alloyed cast ron, used to manufacture stearm
boilers, furnace plates and gas turbines.

What chemicalreactions take place i a blast furnace? Wiite word
equationsfor those reactions,

L0 You can model this reaction sing a match dipped info sodium
carbonate and then iron oxide. Once the match s bumt and crushed,
small pieces of on can be detected vith a magniet. Where s the carbon
in this reaction?

[ED 1 1865 Russian metallurgis Nikolay Beketov proposed a method
of extracting metals from theiroxides using aluminium. This process
became known a5 aluminothermy.

Make a mixture of aluminium powder and iron oxide - this is called
thermite. Burn the thermite mixture in a crucible. Aluminium is

converted to its oxide and solid pieces of metallic ron are formed. Use:
amagnet tofind the metal

(EEEEEED) Follow fire safety rules when working with heating utensis
~ protect your eyes!

OVERTOYOU!

1. Whyis it necessary to ignite the thermite?

2. What happens to aluminium when you burn a thermite mixture?

3. Wiite a word equation for the formation of ron.

(B what can be extracted ifyou put manganese oxide info the
mixture instead of ton oxice? Wre a word equation for thisreaction
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3.1 Flammable and non-flammable
substances

Why dofireshappen? A some stage, long ago in human
What should we do if evolution, people must have

we find afire? noticed that lightning sets trees
and grass on fire. Stones, however,
never bum, even in a large fire. Why
do you think stones don't burn?

Flammable materials are the
substances that can burn after
ignition; when, in other words, they
are given enough energy to start
them burning. Non-flammable
materials do not burn in the air,
even with strong heat

ACTIVITY

Which of the materials on the left will burn (are flammable)? Why do
you thinkis it important to know whether something is flammable?

The reaction when materials burn s called combustion. We can
abserve the process of combustion i the environment. You can see
fight from  fire, and you can get burnt from the heat. The amount of
heat and light from the combustion of a particular fuel depends on the
amount of oxygen in the air.

T

1. Draw a pie chart to show the composition of the air.(You should
remennber this from Grade 6)

2. What conditions are necessary for the combustion of a substance?

Lookat the triangle of fire/(combustion). Al three sides of the
triangle are necessary to support burning. 5o we can stop burning by

< % removing one side, or increase burning by adding to one side. Which
0.5 > part of the aif supports the combustion of substances?

Imagine you have a fie in a saucepan. What should be done to stop
the combustion process? What should we do to stop a meal on an
openfire from buring?

Sometimesit is necessary to make a substance burn faster and
release more heat:in the engine of a vehicle, for example, where
fuelis burned. How can we speed up the combustion reaction of
asubstance?

fuel
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Ifwe want to obtain a pure solid body from a homogeneous

Chemistry

liquid solution, we can let the solution evaporate slowly until

crystals of the solid appear. This is known as crystallization. -
Distillation s the process that can be used to purify a liquid u [y

that has solids dissolved in it or which contains more than one ] 4
liquid component. The method is based on the difference in r

the boiling points of all the components. To obtain pure water
. the mixture is heated. The water boils and
is turned into a vapour, It passes through a condenser, which
cools it back to a liquid where it can be collected - thisis
called condensation

from impure wate

fd

saltcrystals drop of solution

Suggest why we cannot use distillation o obtain
apure liquid I

a) theliquid has a high bailing point, or

b) the mixture contains two or more liquids with
similar bolling points,

(I e following table shows some of the ways mixtures
can be separated

Heterogeneous mixtures | Homogeneous mixtures

fitration distillation
evaporation chromatography
using a separating funnel crystallization
using a magnet

Imagine you need to obtain pure sand and pure water from a mixture of
sand and sea water. Plan your own experiment.

OVERTOYOU!

1. Explain why we need highly purified substances.

2. ‘Aral tuz, which has'Made in Kazakhstan'on the label, is salt that comes
from the Aral Sea. Why does salt crystalise during evaporation?
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10.1 Relative atomic mass

Atoms of ane element differ from atoms of other elements by atornic
‘mass, due to the different number of nucleons. As we have leamt, not
all atoms of a given element have the same number of neutrons, so
the mass of different atoms of the same element can vary. We therefore
have to work out an average atomic mass for a given element.

Today precise values of atomic masses have been identified, so we
could add together the mass of the nucleons and electrons and find an
answer but - the numbers are very small

Ne | Element | symbol of element | Atomic mass, kg
1 hydrogen | H 1674%107
2 |oxygen o 2667x10%
3 | carbon C 1993%10%
4| sulphur s 5325x10%
[ fable | Absolute atomic masses of clements |

Can you write out the mass of one atom, lsted above, without
using the power term (ie. 107, 10797

It very difficultto use such small values in practical calculations,
Instead, a elative atomic mass is used, rather than absolute mass. This
means we compare all atoms to a given atom.

Hydrogen consists of one proton only and so has a mass number of 1
We call this 1 atomic mass unit or amu. Protons and neutrons have
mass of 1 amu,

Originally, hydrogen was given a mass of 1 and everything else was
compared to the mass of hydrogen. Carbon is considered to be 12 times

heavier than hydrogen. NG iaVe developed more sccurateays o

1. How many times heavier would the following atoms be,
compared to carbon?

a) magnesium  b) fluorine ) titanium
d) lead €) helium

2. Use the periodic table to find and record the relative atomic mass of:
a) bromine b potassium <) argon

d) chlorine €) aluminium
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Combustion of metals in oxygen

Which metal did Some metals react with oxygen to make oxides during cor
photographers use in reactions.
flash lamps years ago, i st reactive

ve metals like lithiun, calcium and magnesium,
and why? burn easly in air - but they all combust more readily in pure oxygen

than in air. Some do not combust in ai, ke Iron and
copper, react readily with pure oxygen to form an oxide (for example,

black copper oxide)

3

= o metal + oxygen - metal oxide

o sodium + oxygen = sodium oxide

he surface layer of metal melts and reacts with
oxygen. Imagine what would happen if people did ot use this reaction,
Would they be able to build skyscrapers, cars or railways? Explain

your answer

1. Carry out an experiment to burn metals sodium, calcium and
First, predict what will be seen

magnesium in a jar with oxyger
a) when the elements combus;
b) after burning;

) when water and universal indicator are added to the jar, after
comb

ion.

2.

Make your own sparkler by dipping a wet wooden splint into either

magnesium powder or iron fiings, and then lighting it

3. Observe an experiment in which copper is heated with air and then
air Watch as your teacher heats a piece of copper in @ spiit
burner. Compare this to what
heated and cooled in a sand bath.

pens when a piece of copper is

4. Think about the rate of rusting. Plan an experiment to see which rusts
faster:iron p

ler or iron sheet.

5. Now draw conclusions:

a)
b)

What is made when metals react with oxygen?

What i the difference between the reaction of ron or copper

with oxygen and the reaction of magnesium with oxy

The‘Golden Maris very old, but sillshiny! Why do you

think we can stil find gold and silver in the ground in their native state?
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8. Atomic structure

What can we make out of atoms?
What is inside an atom? You already know that:

v atoms are the smallest particles of elements

Knowledge about substances, their composition, v atoms join together to make molecules

structure and properties, is growing all the time. which can be elements or compounds
Scientists ae always discovering new materials that

Chemistry

+ an atom consists of a nucleus and

we use In everyday lfe, .. nanosubstances
surrounding electrons

All substances are made up of tiny particles that are
v the nucleus contains positively charged
particles,called protons, and particles
without any charge, called neutrons

in constant motion. I this unit you will ook into the
world of these particles and explore their properties,

In this unit, you will learn how:
¥ modern science represents the structure of
atoms and molecules

v/ toread chemical element symbols, using
. Mendeleevs periodic table

. v tofind out the composition of an atom,
according to the position of an element
in the periodic table - and learn how to
describe the element

¥ to correctly determine the number of
protons, neutrons, nucleons and electrons

v different isotopes for elements are formed

L You will create a concise and
engaging PowerPoint presentation and present
it persuasively.

You will use these words and
phrases:

atom  nucleus - nucleon, proton,
neutron, electron  molecule - element,
compound ~ atomic number
proton number mass number

From the science course, you alieady know that
substances are made of smaller particles, called atoms.
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Do you know why the Kazakh

Academy of Nutrition recommends You already know: g
that these national products are the differences between a chemical element
included in a healthy diet? and a chemical compound

that air is a mixture of substances, one of

m B which is oxygen

that c

mbustion is an exothermic process

that foods contain organic compounds:
carbohydrates, proteins and fats

that carbon dioxide and water are made as

products of eactions

| In this unit, you will learn:

about the elements
hurnan body

t make up the

Many different chemical reactions happ
human badies. For example, reactions happen about the nature of the foods we ea
1 the food we eat, the air we breathe and the

water we drink.

ety

how to test for di
carboh

rent nutrients:

and proteins

how to explain the process of breathing

You will

tely transpose data,
reating a pie chart from the data contained in

a diagram.

You will use these words and
phrases:

nutrients carbohydrate sugar
breathing respiration ~oxidation

minor & trace elements

From Biology you know that the process of g

breathing is important to al living organisms. From

o N B Physics you know that energy can be transferred in
Why do you think the human liver ey i

5 € different ways. From Mathematics you know that a
might be compared to a car engine?

number can be expressed as a percentage.
¥ A -
y &
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10.3 Relative molecular mass

Nitragen reacts with oxygen during a thunderstorm. The compound
produced has N:O i the ratio of 1:1

I

1. Write the formula of the product
2. Find the relative atomic mass of the oxygen and nitrogen.

3. What would the relative mass be if these two atoms joined?

Lorries and other heavy vehicles are significant producers of NO,
which is a polluting gas. They also produce NO, which causes a serious
environmental issue.

I

1. Calculate the mass of NO,
2. What s the ratio of N:Oin NO,?

3. Name NOand NO,

(L) Molecule masses as well as atomic masses are expressed in atomic
mass units, How much cxygen reacts with magnesium?

mass of
oxygen e crudble
48 32 magnesium pipe clay triangle
36 25
120 80
69 48
Bunsen burner ]
18 12
264 178
96 64

heat resistant mat

1. Draw a graph using the table of figures, Find out how much oxygen
reacts with 24 g magnesium.

2. Why are you asked to look at 24 g for magnesium?
3. Using the periodic table, calculate the relative mass for MgO.
4. Now find out how much oxygen reacts with 48 g and 0.12 g of Mg.

5. What is the ratio of magnesium to oxygen?
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Check your knowledge and understanding

1. Why is Kazakhstan well known forits stocks of
natural resources? Make a lst of some of the most
common elements produced in Kazakhstan.

Why do you think oil is known as black gold:
though it does not shine?

Find the odd one out in each of the following
groups. Explain why you have chosen it

a) ore, mineral, glass b iron, bauxite,

haematite

<) ol coal, petrol d) iron, steel, silver

Useful chemical compounds are characterized by
the fact that

a) they are only found in mountains
b) only metals are extracted
©) they are in the form of ores and minerals

d) they are found in mountains, and year by year
their content increases

Do you think there are any edible stones? Explain
your answer.

Assess your learning

6. Name all the natural resources you know, and
explain where they are used. Which minerals are
used in your area?

7. Why are scientists looking for alternative fuels to
coal, oil and gas?

Do some further research into the minerals and
ores of Kazakhstan using the exhibits available in the
Regional Geological Museum.

o Construct a mind map to summarize this unit. Use the key words from page 47.

o Lookat the‘you will learn'section on page 47 and decide how well you have

learnt the key ideas in this nit. Use this as a guide:

I understand
everything.
I can help
others.

Ineed more
practice.

Ineed To improve my
knowledge,

Ineed

additional
studies.
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How can we use the symbols to find out about atoms?

atomic
number

J'H
Number of 1 3
protons
Numberof | 1 2 3 a —— symbol
electrons
Numberof [ 0 2 4 —_utumw
neutrons s

1. How can we find the number of protons, neutrons and electrons
in an atom? Explain how you sed the mass number and proton
number.

2. Suggest a mathematical rule and explain this to your partner.
3. How many protons and neutrons are there in the nucleus of a
carbon-12atom?

Do you want to know what an atom looks like? Use modelling
clay to make an atom model. Choose one of the fist 10 elements in the
perodic table,Use different coloursfor the components of the atom.

Show a nucleus in the middle of the atom, and electrons around it e

Play noughts-and-crosses! Choose a winning path that matches a
chemical element with the correct number of protons and neutrons,

Now make up your own game using three different atoms. Swap with
your fiiends to test your games,

OVERTOYOU!

1. Find the mass number of the following 3. Use this dea to explain why ron makes a good anchor.
e 4. Explain other differences atoms have, due to their
POA R Mg se ST T PR SR e

" 2
2. Putthem in order of increasing mass, A B

Chemistry
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1. Introduction to Chemistry:

Elements, compounds and mixtures

What are substances made of?
How can we tell whether theyarepure ~ In this unit, you will learn:
or made up from mixtures of different + what the study of chernistry Involves
substances? + some rules for working in the chemnistry
laboratory safely

Chemistry

All matter in the universe is made up of substances.
Some of these substances are simple and others are.
complex. Allsubstances are made from the same
basic building blocks, called elements. v about the different composition and
properties of substances

v how pure substances differ from mixtures

+ how to separate mixtures into pure substances

Chemistry i the study of the properties of these

substances and how they interact together to form v how homogeneous mixtures and

new substances. heterogeneous mixtures are different
[ETYEEIIEIEE | o what an element is and what a compound is
asimple substance. It
is & compound formed v what atoms and molecules are

‘when hydrogen gas
burns in oxygen gas.

[EEEIEER vou willlearn to write clear and
concise definitions, and to compare and contrast
the properties of what you have defined

You will use these words and
phrases:

chemistry solvent solution
solubility - soluble, insoluble ~ saturation

supersaturated  crystal

CROSS CURRICULARLINKS

o From your science work in previous grades,

you have learned that mixtures of different
substances are readily found in nature, whereas
pure substances are less common

From Physics you know that pure substances
have certain properties, such as melting point
and boiling point, and whether or not they are
able to conduct electricty.

Seq water is  complex mixture of salts (such as
sodium chloride) and other substances, dissolved
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Annual world production of sulphuric acid s about 200 million tonnes tis
considered to be one of the most important mineral acids.

Chemistry

making
s manufacturing
lead-acid batteries producing
commonly used fertilzers
inmotor vehicles
processing
metals
THE USES OF
H,80, manufacturing
making synthetic chemicals eg.
detergents, dyes and hydrochloric
pigments, explosives, acid, nitric aci
and drugs e sulphate saits)
petroleum

[ED 1 time to explore the typicalreactions of acids with metal. Acid
solutions react with some metals to make a salt and hydrogen gas.

1. Make some predictions! Copy the table below. I the Precict’
column, tick (v) ifyou think there will be a reaction or cross (X) if you
think there will be no reaction.

2. Now test out your predictions! Follow your teacher's instructions very

carefully. Complete the final column of the table. P
£
copper -
[
magnesium
iron

OVERTOYOU!

1. We know that Fiydiochloricacidszine 3. Complete the following word equations
Sl hydiogen. Where do you think he

hydrogen gas comes from? Explain how you

could prove hycrogen gas is produced. iron + hydrochlorc acid =

4. What evidence do you have that sulphuric acid
an cause the destruction of ron structures? Can
you give some examples of where this happens?

2. As the reaction between a metal and an
acid takes place, the colour of the indicator
changes. This shows that the acid is being
neutralized. Explain neutralization.






