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GRADE 8: Materials 1 

Atoms and molecules 

About this unit 
This is the first of four units on materials for 
Grade 8. This unit builds on all the units in 
Grade 7, providing a theoretical background for 
the observations made in them. This theoretical 
background is expanded further in Unit 9M.1 
‘Atomic and molecular structure’; teachers of 
more advanced students may wish to anticipate 
some of the Grade 9 work in this unit. 

Work begun in this unit (such as representing 
reactions by equations and relating reactivity to 
the periodic table) should be continued and 
expanded throughout the other three materials 
units in this grade. 

The unit is designed to guide your planning and 
teaching of lessons on materials. It provides a 
link between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 9 and Grade 7. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and 'real 
life' applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be aware that 
all matter is made up of particles, the behaviour of which depends on the 
state of the matter. They should also know that the simplest forms of matter 
are the elements and that these combine to make more complex forms 
called compounds.  
 

Expectations 
By the end of the unit, students know that the smallest particle of an 
element is an atom and that atoms of one element are different from atoms 
of every other element. They know that compounds are formed from 
elements and that a molecule is the smallest particle of a compound. They 
represent elements by symbols and compounds by formulae, and use word 
equations to represent chemical reactions. They classify elements according 
to whether they are solids, liquids or gases, and whether they are metals or 
non-metals. They know where the metallic and the non-metallic elements 
occur in the periodic table. 

Students who progress further distinguish elements from each other in 
terms of their atomic and electronic structures. They grasp the concept of 
valency and use it to represent simple reactions by balanced equations. 
They distinguish between ionic and covalent bonding. 

 

Resources 
The main resources needed for this unit are: 
• modelling clay, modelling building bricks, atomic model kits 
• collection of elements 
• powerful demonstration burner 
• tared balance accurate to 1 mg (preferably) or 10 mg 
• display copy of the periodic table 
• A3 student copies of the periodic table outline (without elements) 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• atom, molecule, element, compound  
• names of common elements referred to 
• symbol, formula, equation, valency 
• metal, non-metal, periodic table 

UNIT 8M.1 
7 hours 
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Standards for the unit 

7 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 8 standards 
 EXTENSION STANDARDS 

7.12.7 Know that all matter is made from a 
small number of elements and that 
they can be classified as solids, 
liquids or gases, metals or non-
metals.  

8.12.1 Know that the smallest particle of an element is an atom and that atoms of 
one element are of one kind and are different from atoms of every other 
element. 

9.13,1 Know that atoms are made up of a 
nucleus consisting of protons and 
neutrons surrounded by electrons in 
specific orbitals or shells.  

7.12.8 Know that elements combine to form 
compounds and that the properties of 
compounds are different from the 
properties of their constituent 
elements. 

8.12.2 Know that elements join together chemically to form compounds, that the 
smallest particle of a compound is a molecule, and that all molecules of a 
compound are made up of the same fixed number of atoms of the 
constituent elements. 

9.13.6 Know how atoms combine using ionic 
(electrovalent) or covalent bonds.  

 8.12.3 Know that all elements can be represented by a symbol, compounds by 
formulae and reactions by equations. 

9.13.11 Know what is meant by the valency of 
an element and how to use this in 
determining the formulae of its 
compounds.  

 8.12.4 Know that mass is conserved during a chemical reaction and that the 
number of atoms of each element taking part in the reaction remains 
unchanged. 

 

 8.12.5 Recognise Mendeleev’s periodic table as a means of classifying elements 
according to their properties. Identify where the more reactive and the less 
reactive metals occur on the periodic table and where the metals and the 
non-metals occur. 

 

2 hours 

Atoms, elements, 
molecules, and 
compounds 
 

4 hours 

Chemical 
reactions 
 

1 hour 

Classification of 
the elements 

 8.12.6 Know that elements with similar properties are arranged in columns in the 
periodic table and that the properties of elements change gradually along 
the rows.  

 

  8.3.4 Express chemical reactions in the form of word equations. 
 

 

Unit 8M.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Atoms and elements 
Prepare a display of some elements showing their names and some of their physical properties 
(e.g. name, symbol, metallic/non-metallic character, melting point). Use the display to recall 
work done on elements in Grade 7 to ensure that students understand that they are the 
materials from which all other materials are made. Have a periodic table on the wall throughout 
the unit; refer to it but do not explain its full significance until the end of the unit 

 
 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

Recall work on particles in Grade 7. Use several identical children’s modelling building bricks 
joined together to represent a small piece of a solid element. Demonstrate how elements are 
made of particles that we call atoms by pulling apart the individual bricks. 

  

Refer to the early atomic theories of Democritus (2500 years BP) and Dalton (published 1807), 
noting particularly the use of symbols by Dalton to represent atoms. 

Enquiry skill 8.2.2 (the legacy of Dalton)  

Assign three or four different elements to each student and ask them to make a cardboard cube 
for each element showing six of its properties (name, symbol, state at 20 °C, metal/non-metal, 
and two other properties to be decided by the teacher). They can obtain the data on the 
elements from the Internet. Tell them to use different colour card for metallic and non-metallic 
elements and for the different states of the non-metals (these will be used again later). The 
class as a whole should make examples of all the elements up to calcium plus the more 
common transition elements. 

Print and cut out the templates of the cardboard 
cubes before the lesson. 

ICT opportunity: Use of the Internet. 

Enquiry skill 8.1.6 

 

Teach more advanced students about the atomic structure of the simpler elements and how 
they differ from each other in terms of numbers of protons and electrons and the arrangement 
of the electrons. 

  

Compounds and molecules 
Ask students to use the element cubes from the activity above to show how atoms of elements 
can combine to form molecules, the smallest building blocks of compounds. Give them 
examples of the formulae of some simple compounds (e.g. MgO, CuO, H2O, CO2, CH4) and 
also some larger ones (e.g. C6H12O6, H2SO4). Ask them what they think these might mean. Ask 
them to make representations of them using their cubes. Make and show models of molecules 
from modeling clay or from atomic model kits. 

 
Use your discretion at this stage about whether 
to show ionic compounds such as MgO and 
CuO as simple molecular models. 

 

2 hours 

Atoms, elements, 
molecules, and 
compounds 
Know that the smallest 
particle of an element is an 
atom and that atoms of one 
element are of one kind and 
are different from atoms of 
every other element. 

Know that elements join 
together chemically to form 
compounds, that the smallest 
particle of a compound is a 
molecule, and that all 
molecules of a compound are 
made up of the same fixed 
number of atoms of the 
constituent elements. 

Know that all elements can 
be represented by a symbol, 
compounds by formulae and 
reactions by equations. 

Establish that students are able to use the words atom, molecule, element and compound 
correctly by simple means such as true/false statements or sentence completion exercises. 
 

  

 

Unit 8M.1 
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Objectives Possible teaching activities Notes School resources 

Combining elements 
Divide the class into groups and ask each to carry out one reaction involving the combination of 
elements following instructions given. Examples include: 

• burning steel wool; 

• burning magnesium; 

• burning sulfur 

• burning hydrogen; 

• heating iron and sulfur 

• heating copper and sulfur. 

Recall others from earlier work or demonstrate some such as: 

• sodium and oxygen; 

• magnesium and sulfur; 

• aluminium and iodine. 

Ask each group to report its reaction and to name the product, describe what atoms the 
molecule of the product contains and write a word equation for the reaction on the board. 

 
 
 
 
 
Safety: Burn sulfur in a fume cupboard 
 
 
 

 

 

Safety: Take appropriate precautions when 
demonstrating these vigorous reactions. The 
reaction between aluminium and iodine should 
be done in a fume cupboard. 

 

Ask each group to model what happened using element cubes and write a symbol equation for 
the reaction underneath the word equation. In some cases the numbers of atoms combining is 
not 1:1; provide the class with the correct ratio, explaining that later they can look for patterns in 
the numbers of atoms that combine to form compounds. 

At this stage, the symbol equations for reactions 
with gases will be incorrect. Return to them and 
correct them after the next activity. 

 

4 hours 

Chemical reactions 
Know that elements join 
together chemically to form 
compounds, that the smallest 
particle of a compound is a 
molecule, and that all 
molecules of a compound are 
made up of the same fixed 
number of atoms of the 
constituent elements. 

Express chemical reactions in 
the form of word equations. 

Know that mass is conserved 
during a chemical reaction 
and that the number of atoms 
of each element taking part in 
the reaction remains 
unchanged. 

Elements that form molecules 
Explain that many gaseous elements exist naturally not in the form of uncombined atoms but as 
diatomic molecules. List the common ones (H2, O2, N2, Cl2). Ask each group to return to the 
equations on the board (or in their books) from the previous activity and correctly balance them. 
Many students may find this difficult. Provide them with coloured modelling clay from which they 
can make atoms of the elements and then make a model of a balanced equation. At this stage, 
do not expect all students to be able to write balanced symbol equations. However, you can 
give more advanced students homework exercises writing word and balanced symbol 
equations for simple reactions.  

Recall from work on air and combustion in Grade 7 the family of elements called the inert 
gases. Explain that these do not form diatomic molecules because they do not take part in any 
chemical reactions.  

Introduce more advanced students to the concept of valency at this stage. If they need help 
mastering these ideas, ask them to make a series of valency cards for all common elements, 
two or three for each. These should be rectangular with one side being 1×, 2× or 3× the length 
of the other, according to the valency of the atom. They can then work out formulae by putting 
cards representing the two elements together in two rows in such a way that the rows are of 
minimum but equal length. 
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Objectives Possible teaching activities Notes School resources 

Conservation of mass 
Recall or repeat the demonstration from Grade 7 on the burning of iron wool in a silica tube. Ask 
students to recall what happens to the mass of the iron as it burns and why. Challenge them to 
design an experiment using magnesium that will show that there is an increase in mass when it 
burns.  

Demonstrate the complete burning of magnesium ribbon in a crucible covered with a lid to show 
the increase in mass. From this experiment, the mass of oxygen that combines with a given 
mass of magnesium can be calculated by the more advanced students. 

 
Enquiry skill 8.1.2 
 
 
 

This is technically not easy and requires very 
clean magnesium, a powerful burner and 
practice. 

 

Ionic and covalent bonding 
Introduce advanced students to ionic and covalent bonding at this stage (see Unit 9M.1 ‘Atomic 
and molecular structure’). 
 

  

Ask students to find out, from the Internet or an encyclopaedia, about the work on the properties 
of elements carried out by three scientists in the mid nineteenth century: Johan Döbereiner in 
Germany, John Newlands in England, and Dmitri Mendeleev in Russia. Ask them to do an 
activity that is similar to the work of these scientists by grouping element cubes (see above) with 
similar properties together. Give assistance where needed by suggesting properties (e.g. 
metals with a high melting point, gases, solid non-metal). 

Then give out an A3 sheet (or bigger) with an outline of Mendeleev’s table, which need only 
show the five main groups of elements (groups I and II, transition metals, ‘B’ metals, non-metals 
and rare earth elements). Ask students to place their groups of cubes on the table in roughly the 
correct place according the display periodic table. Ask them whether they had to split up any of 
their groups to do this. 

Ask students to list the main characteristic properties of the four areas of the period table 
(excluding the rare earths) from the properties on their cubes. 

ICT opportunity: Use of the Internet. 

Ensure that a copy of the periodic table is on 
display 

Enquiry skills 8.2.1, 8.2.2 

 

Prepare worksheets with an outline of 
Mendeleev’s table in advance. 

 

 

 1 hour 

Classification of the 
elements 
Recognise Mendeleev’s 
periodic table as a means of 
classifying elements 
according to their properties. 
Identify where the more 
reactive and the less reactive 
metals occur on the periodic 
table and where the metals 
and the non-metals occur. 

Know that elements with 
similar properties are 
arranged in columns in the 
periodic table and that the 
properties of elements 
change gradually along the 
rows. 
 

Provide each student with an A3 copy of the periodic table outline showing only the main areas 
without the elements included. List on the table the main characteristic properties of the four 
areas discussed. Have the table ready to add additional properties of groups of elements in 
Units 8M.2 and 8M3 when trends across and down the table will emerge. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Methane is the main component of the natural gas found in Qatar. It boils at –162 °C and its 
melting point is –183 °C. The formula of methane is CH4. Methane is flammable and, when it 
burns, one of the products is carbon dioxide. 

a. What is the physical state of methane at (i) –175 °C, (ii) 175 °C? 

b. What are the names and symbols of the elements that are present in methane? 

c. Give the name and formula of the second product that forms when methane burns. 

  

Sharifa heated some copper powder until it turned black. When she allowed it to cool, it did not 
turn back into copper. She added the black substance to some dilute sulfuric acid. A blue 
solution was formed but a little of the black solid remained at the bottom. She separated the 
blue solution from the black powder and left it for some days in a shallow dish  

a. Is copper an element, a compound or a mixture? 

b. Is the black substance formed when the copper was heated an element, a compound or a 
mixture? Give a reason for your answer. 

c. Is the blue substance formed when acid was added an element, a compound or a mixture? 
Give a reason for your answer. 

d. How did Sharifa separate the blue liquid from the black solid? 

e. What two changes would Sharifa observe in the shallow dish after several days? 

  

The list below shows some of the substances present in air. 

 Ar CO2 H2O N2 O2 

a. Is air a mixture, a compound or an element? Give reasons for your answer. 

b. Name the five substances in the list and state whether they are mixtures, compounds or 
elements. 

c. When magnesium burns in air, which element does it combine with? State the name of the 
product of the reaction. 

 
 

From a study of the position in the periodic table of the following elements – zinc powder, iron 
filings, copper powder, sulfur, oxygen – predict which pairs of these elements might react with 
each other if they are mixed and heated. Name the compound that might be formed in each 
case.  

Enquiry skill 8.1.2.  

Students may be allowed to test those 
predictions that can be safely tested in the 
laboratory. 

 

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

Predict the following properties of the elements cobalt, strontium, bromine, selenium and 
krypton from their position in the periodic table: 

a. good or bad conductor of electricity; 

b. likely physical state at room temperature; 

c. whether the element is likely to burn in air and the physical state of the product of burning. 
 

  

 

 

Unit 8M.1 
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