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CHEMISTRY 

Unit 2:  Atoms 

 

                                                                  
  

 

 

 

   

 Picture Α.1 Charcoal                       Picture Α.2 Burning charcoal 

Imagine that you have a lump of charcoal. You cut it into ever smaller pieces, smaller and 
smaller. If you cut it into pieces so small that you cannot see them with the naked eye, and 
keep going, you will eventually make them into pieces so small, that you cannot even see 
them with a microscope. These very small pieces cannot be cut any further. 

These very small pieces that cannot be cut any further are called atoms. 

                     

 

 

 

 

 

Picture Α.3 Microscope 

Atoms are so small that you can fit about 1,000,000,000 of them on the tip of a pin.  

In this unit we will learn: 
• What atoms are 
• How many different types of atoms exist 
• What models are 
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Picture Α.4 Pins 

Watch the video 

You can watch a video with atoms by clicking at the following address:   

https://www.youtube.com/watch?v=LhveTGblGHY 

(in this video, you can activate closed captions; this means that you can 
read what you listen to) 

Because we cannot see atoms with our eyes, we use small balls to represent them. We call 
these models. 

The world is made of various materials, which are made of atoms. Not all atoms are the 
same; they are different. More than 110 different atoms exist (your Junior High School Year 
2 textbook mentions 115). Of these, about 100 are free in nature, and the rest were created 
in science laboratories. If we want to represent all atoms with small balls, we need to have 
115 different small balls, i.e., 155 different models.  

 

   hydrogen      carbon                 nitrogen        oxygen                    sulphur                        chlorine 

Picture Α.5 Atom models 

 

 

Note!  

We use coloured balls to represent atoms, but this is not what they look 
like in reality. Atoms do not have a colour, and they do not look like balls.  
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All the words we use in our language are made up of the 24 letters in the alphabet που 
χρησιμοποιείς στα ελληνικά, γίνονται από τα 24 γράμματα του αλφάβητου. 

       

Picture Α.6 Words are made up of letters 

All the songs, all the music that you listen to, is made up of seven notes. 

     

Picture Α.7 Notes 

In the same way, all the materials in the world are made up of atoms.  

 

Remember! 

You already know, from your biology class, that our bodies are 
made up of cells. Our body cells are also made up of atoms.  

 

 

Activity: 

 

 

 

Complete the following sentences by choosing the correct word from the ones in the box. : 

different, atoms, same, atom, 115  

1. The smallest part of a substance, i.e., the part that we can no longer cut into smaller 
pieces, is called an …………. 

2. The world is made up of materials, and these are made of ………………….. 
3. All the atoms are …………; they are not the …………………….. 
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4. There are ……………………… different atoms in the world. 

 

 Discuss in your group 

Break a very small piece from the tip of your pencil  

 

Picture Α.8 Pencil tip 

Discuss with your classmates: how many atoms do you think there are in this little piece?  

a) about 10 atoms,  
b) about 100 atoms,  
c) about 1,000 atoms,  
d) about 1,000,000 atoms  
e) about 1.000.000.000 atoms. 

Circle the answer that you think is correct. 

Discuss your answer with your teacher. 

 

MINDMAP 

 

 

Materials are made of atoms 

Are tiny 

We use models to represent 
them 

You can’t cut an atom into smaller pieces  

There are more than 110 different atoms ATOMS 
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In this unit we learned: 

• What an atom is 
• That all materials are made of atoms 
• That 115 atoms exist 
• That we use models to represent atoms 



CHEMISTRY 

Unit 3:  Chemical elements 

 

 

 

 

 

Picture C.E.1 Brick man 

If you take this toy, a man that is made of bricks, you can take apart pieces of his body. 

 

 

 

Picture C.E.2 A brick man’s leg 

You can separate his leg, and you can also take apart the bricks that the leg is made. 

Or you can separate his head, and take apart the two bricks that make it up. 

 

 

 

 

Picture C.E.3 A brick man’s head 

In this unit we will learn: 
• What chemical elements are 
• How many chemical elements exist 
• What the atoms of a chemical element look like 
• What the atoms of different chemical elements look like 
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But once you have taken every brick, you cannot divide it into something else, something simpler.  

  

Picture C.E.4 A brick 

You can break apart a brick toy, and look at each separate brick. We can do the same with most 
materials, that is, we can separate them into simpler substances. But there are some simple substances 
that we cannot divide any further. No matter how much we try, we will not be able to take a simpler 
substance out of them. 

If you have a golden ring, you can get nothing out of it except gold, no matter how small pieces you cut 
it up into.  

  

Picture C.E.5 A golden ring 

Soda boxes are made of aluminium (some people also call it aluminum). You can cut this box into very 
many small pieces. But if you try to get another substance out of them, you won’t be able to. You will 
only get aluminium.  

 

Picture C.E.6 An aluminium orange juice container 

These simple substances, which cannot be divided into something simpler, are called chemical 
elements. There are 115 different chemical elements. These chemical elements can combine in many 
ways.  
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The different bricks that you combined to make the brick man (Picture C.E.1), can also be combined in 
other ways. You can use them to build cars, planes, and many other toys. Chemical elements can also be 
combined in many ways to give is all the materials that the world is made of. 

Like all other things, chemical elements are made of atoms. 

• A chemical element is always made of the same type of atoms. 
• Different chemical elements are mate of different types of atoms. 

Imagine that you have a nail that is made of iron, and a sword that is also made of iron. Now, imagine 
that you can shrink to a very small size, so small that you can enter the nail and the sword and see their 
atoms. You will see that the iron atoms are exactly the same in both the nail and the sword. Even if you 
can travel in another planet where there is iron, the iron atoms there are the same as the iron atoms in 
the nail and the sword.  

                       

 

 

 

Picture C.E.7 iron nails      Picture C.E.8 An iron sword 

But if you enter the nail and then enter the gold ring, you will see that the iron atoms and the gold 
atoms are not the same. They are different because iron and gold are different chemical elements. 

 

 

 

Remember! 

 

How do we represent the atoms of chemical elements? 

In Unit 2, we said that atoms are tiny. To represent them, we draw them like small balls, which we call 
models. Since there are115 chemical elements, we need to create 115 different balls to represent the 
atoms of all the elements. We draw these balls large and small, and with different colours. We use such 
different balls to represent the oxygen atoms, carbon (coal) atoms, hydrogen atoms, nitrogen atoms, 
iron atoms, gold atoms, aluminium atoms, fluorine atoms and the atoms όλων των άλλων στοιχείων. 
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We can therefore represent iron atoms and gold atoms like the ones below: 

                       

Iron atoms    gold atoms 

Picture C.E.9 Iron and gold atoms 

Some chemical elements include: 

• The oxygen we breathe,  
• The nitrogen in the atmosphere,  
• The iron that nails are made of, 
• The copper that wires are mate of,  
• The mercury that we find in old thermometers,  
• The helium that we use to fill up balloons,  
• The gold that is used to make expensive rings, 
• The calcium in our bones,  
• The carbon in charcoal and the tip of your pencil,  
• The fluorine in your toothpaste. 

 
 
 
        
 
 
 
 

 
Picture C.E.10 Copper wires     Picture C.E.11 Mercury thermometer   Picture C.E.12 Helium balloons 

 
 
 

                        

 

 

 

Picture C.E.13 Burning coal                              Picture C.E.14 Toothpaste 

 

NOTE!  

We use coloured balls to represent atoms, but this is not what they look like in reality. 
Atoms do not have a colour, and they do not look like balls.  
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Activity: 

 

Draw two atoms of gold, two atoms of iron and two atoms of copper. Make it clear in your drawing that 
these are atoms of three different elements. 

 

 

 

 

 

Question: 

There are 115 different chemical elements. How many different atoms do you think exist in the world? 

a) 10 
b) 1005 
c) 115 
d) 315 

Circle the right answer. 

Discuss your answer with your teacher.  
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Chemical elements cannot be separated into other, simpler elements. But we can 
cut and divide them into smaller pieces. These are their atoms.  

As we’ve said, atoms cannot be cut into smaller pieces. 

 

MINDMAP 
 

 

 

 

Note 

In this unit we learnt: 

• What chemical elements are 
• That all chemical elements are made of atoms 
• That materials are made of chemical elements 
• How many chemical elements there are in the world 
• That the atoms of a chemical element are the same 
• That the atoms of different elements differ  

 

Cannot be divided into something simpler 

Simple substances 

Are made of 
atoms 

Are made of 
atoms 

Every chemical element is made of 
atoms of the same kind 

Different chemical element 
are made of different atoms There are 115 different atoms 

115 different ones 
exist 

Nitrogen 

Iron 

Gold 
Oxygen 

Carbon 

Chemical elements 
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a

to
m

’s
 n

uc
le

us
. 

W
e 

sh
ow

 th
is 

w
ith

 th
e 

le
tt

er
 Α

. 

 

 

m
ix

tu
re

 
 

μί
γμ

α 
So

m
et

hi
ng

 th
a

t i
s m

a
d

e 
of

 m
or

e 
th

a
n 

on
e 

m
a

te
ria

l. 

 

 

m
od

el
 o

f a
to

m
s 

 
πρ

οσ
ομ

οι
ώ

μα
τα

 

Sm
a

ll b
a

lls
 th

a
t s

ho
w

 a
to

m
s. 

 
(p

ic
tu

re
 o

n 
th

e 
rig

ht
 ->

 
ά
νθ

ρ
α
κα

ς:
 C

ar
b

on
, 

ά
ζω

το
: N

itr
og

en
, 

ο
ξυ
γό

νο
: O

xy
g

en
, 

θ
είο

: S
ul

p
hu

r)
 

 

 

m
ol

ec
ul

ar
 

fo
rm

ul
a 

 
μο

ρι
ακ

ός
 τύ

πο
ς 

Th
e 

sy
m

b
ol

s o
f m

ol
ec

ul
es

 in
 a

 
ch

em
ic

a
l c

om
p

ou
nd

 
 

H 2
O 

 
m

ol
ec

ul
ar

 fo
rm

ul
a 

fo
r w

at
er
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GLOSSARY

m
ol

ec
ul

e 
 

μό
ρι

ο 

Th
e 

sm
a

lle
st

 p
a

rt 
of

 a
 su

b
st

a
nc

e  
th

a
t c

a
n 

ex
ist

 fr
ee

 in
 th

e 
w

or
ld

 
a

nd
 c

a
n 

b
e 

ex
a

ct
ly

 th
e 

sa
m

e 
a

s t
he

 su
b

st
a

nc
e 

fro
m

 w
hi

ch
 

w
e 

to
ok

 it
. 

 

 
    

    
    

    
 S

ug
ar

 m
ol

ec
ul

e 

ne
ut

ra
l p

h 
 

ου
δέ

τε
ρο

 p
h 

Th
is 

is 
p

h 
w

ith
 a

 v
a

lu
e 

of
 7

. P
ur

e 
w

a
te

r h
a

s p
h=

7.
 It

 is
 n

eu
tra

l. 

 

 

ne
ut

ra
liz

at
io

n 
 

εξ
ου

δε
τέ

ρω
ση

 

A
 

ne
ut

ra
liz

a
tio

n 
re

a
ct

io
n 

ha
p

p
en

s w
he

n 
a

 b
a

se
 re

a
ct

s 
w

ith
 a

n 
a

ci
d

. 
Th

is 
p

ro
d

uc
es

 
w

a
te

r a
nd

 a
 sa

lt.
 

 

 

ne
ut

ro
n 

 
νε

τρ
όν

ιo
 

A
 su

b
a

to
m

ic
 p

a
rti

cl
e 

in
 a

n 
a

to
m

’s
 n

uc
le

us
. I

t h
a

s n
o 

el
ec

tri
ca

l c
ha

rg
e 

(p
ic

tu
re

 o
n 

th
e 

rig
ht

 ->
 

ηλ
εκ
τρ
όν

ιο
: e

le
ct

ro
n,

 
νε
τρ
ό
νι
ο

: n
eu

tro
n,

 
π
υρ

ήν
α
ς:

 n
uc

le
us

, 
π
ρ
ω
τό
νι
ο

: p
ro

to
n)
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GLOSSARY

pe
rio

di
c 

ta
bl

e 
 

πε
ρι

οδ
ικ

ός
 π

ίν
ακ

ας
 A

 ta
b

le
 w

ith
 a

ll t
he

 c
he

m
ic

a
l 

el
em

en
ts

. I
t h

a
s 7

 h
or

izo
nt

a
l 

lin
es

 1
8 

ve
rti

ca
l c

ol
um

ns
. 

 

 

ph
 s

ca
le

 
 

κλ
ίμ

ακ
α 

ph
 

It 
st

a
rts

 a
t 0

 a
nd

 e
nd

s a
t 1

4.
 

W
e 

us
e 

it 
to

 c
ou

nt
 h

ow
 st

ro
ng

 
a

n 
a

ci
d

 is
 a

nd
 h

ow
 st

rin
g 

a
 

b
a

se
 is

. 
In

 a
 p

h 
sc

a
le

, a
ci

d
s a

re
 fr

om
 0

 
to

 7
. 

In
 a

 p
h 

sc
a

le
, b

a
se

s a
re

 fr
om

 7
 

to
 1

4.
 

( p
ic

tu
re

 o
n 

th
e 

rig
ht

 ->
 

ό
ξιν

ο
: a

ci
d

ic
, 

ο
υδ

έτ
ερ

ο:
 n

eu
tra

l, 
βα

σ
ικ
ό

: b
a

sic
) 

 

    
   

po
ly

m
er

iza
tio

n 
 

πο
λυ

με
ρι

σμ
ός

 
M

a
ny

 sm
a

ll m
ol

ec
ul

es
 b

in
d 

w
ith

 
ea

ch
 o

th
er

. T
he

y 
m

a
ke

 a
 v

er
y 

la
rg

e 
m

ol
ec

ul
e,

 a
 

m
a

cr
om

ol
ec

ul
e.

 

 

 

pr
od

uc
ts

 
 

πρ
οϊ

όν
τα

 
A

 su
b

st
a

nc
e 

or
 su

b
st

a
nc

es
 th

a
t 

co
m

es
 o

ut
 o

f a
 c

he
m

ic
a

l 
re

a
ct

io
n 
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GLOSSARY

pr
ot

on
 

 
πρ

ω
τό

νι
ο 

A
 su

b
a

to
m

ic
 p

a
rti

cl
e 

in
 a

n 
a

to
m

’s
 n

uc
le

us
. I

t h
a

s t
he

 
sm

a
lle

st
 p

os
iti

ve
 c

ha
rg

e 
(+

). 
 

(p
ic

tu
re

 o
n 

th
e 

rig
ht

 ->
 

ηλ
εκ
τρ
όν

ιο
: e

le
ct

ro
n,

 
νε
τρ
ό
νι
ο

: n
eu

tro
n,

 
π
υρ

ήν
α
ς:

 n
uc

le
us

, 
π
ρ
ω
τό
νι
ο

: p
ro

to
n)

 

 

 

pu
re

 su
bs

ta
nc

e 
 

κα
θα

ρή
 ο

υσ
ία

 
So

m
et

hi
ng

 th
a

t i
s m

a
d

e 
of

 o
ne

 
m

a
te

ria
l o

nl
y.

 

 

 

re
ac

ta
nt

(s
) 

 
αν

τιδ
ρώ

ντ
α 

A
 su

b
st

a
nc

e 
or

 su
b

st
a

nc
es

 th
a

t  
ex

ist
 b

ef
or

e 
a

 c
he

m
ic

a
l 

re
a

ct
io

n.
 

 

 
 

 

sa
lts

 
 

άλ
ατ

α 
C

he
m

ic
a

l c
om

p
ou

nd
s t

ha
t a

re
 

fo
rm

ed
 to

ge
th

er
 w

ith
 w

a
te

r, 
in

 
a

 n
eu

tra
liz

a
tio

n 
re

a
ct

io
n.

 

 

 

su
ba

to
m

ic
 

pa
rti

cl
es

 
 

υπ
οα

το
μι

κά
 

σω
μα

τίδ
ια

 
A

n 
a

to
m

 is
 m

a
d

e 
up

 o
f t

he
se

. 
Th

es
e 

a
re

 p
ro

to
ns

, n
eu

tro
ns

, 
a

nd
 e

le
ct

ro
ns

. 

 

 

su
bs

ta
nc

es
 

 
υλ

ικ
ά 

 
V

a
rio

us
 th

in
gs

 th
a

t m
a

ke
 u

p
 th

e 
w

or
ld

. 

 

 







Αυτή η έκδοση χρηματοδοτήθηκε από την Ευρωπαϊκή Ένωση. Το περιεχόμενό της εκφράζει 
τις απόψεις των συγγραφέων της και δεν μπορεί να θεωρηθεί ότι αντικατοπτρίζει την 
επίσημη θέση της Ευρωπαϊκής Ένωσης.
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