
 

 

A Guide to Particles Substances are Made of 

Teaching Approach  

This topic deals largely with the different lattices that are formed when different compounds 

are formed. Learners are already familiar with the three types of bonding that occur – 

covalent, ionic and metallic – as they covered this material in the topic ‘Chemical bonding’. 

 

In this topic, learners will study: 

 Atoms, elements and compounds 

 Metallic compounds 

 Ionic compounds 

 Covalent compounds 

 

The focus will be more on the molecules and lattices formed in the different kinds of bonding 

than on the bonding itself, as this has already been covered in a previous topic. 

The following material is to be covered in this topic: 

 

Atoms and compounds 

• Describe atoms as the very small particles of which all substances are made. 

• State that the only substances found in atomic form are the noble gases at ambient 

conditions. 

• Describe a compound as a group of two or more atoms that are attracted to each other by 

relatively strong forces or bonds. The atoms are combined in definite proportions. 

 

Covalent lattices 

• When atoms share electrons they are bonded covalently and the resulting collection of 

atoms is called a molecule. As a general rule molecular substances are almost always 

composed of non-metallic elements. 

• Give examples of molecules based on the above description e.g.  

Covalent molecular structures consist of separate molecules: oxygen, water, petrol, CO2, S8, 

C60 (buckminsterfullerene or buckyballs). 

Covalent network structures consist of giant repeating lattices of covalently bonded atoms: 

diamond, graphite, SiO2, some boron compounds. 

• Recognize molecules from models (space filling and ball and stick) 

• Draw diagrams to represent molecules using circles to represent atoms. 

• Represent molecules using: 

- molecular formula for covalent molecular structures, e.g. O2, H2, C8H18, C12H22O11 

- empirical formulae for covalent network structures, e.g. C as diamond, graphite and 

SiO2 as quartz, glass or sand. 

• Give the formula of a molecule from a diagram of the molecule and vice versa. 

 

Ionic lattices 

• When the electrons of atoms are transferred from one atom to another atom to form 

positive and negative ions, the ions bond with ionic bonds and the resulting solid is called an 

ionic substance (or salt or ionic compound). As a general rule ionic substances are usually 



 

 

composed of both metallic elements (usually forming positive ions) and non-metallic 

elements (usually forming negative ions). 

• Give examples of ionic substances (solids, salts, ionic compounds) based on the above 

description e.g. a sodium chloride crystal or potassium permanganate crystal. 

 

Metallic lattices 

• When metal atoms lose their outer electrons to form a lattice of regularly spaced positive 

ions and the outer electrons form a delocalized “pool” of electrons that surround the positive 

ions, the atoms are bonded by metallic bonding and the resulting collection of atoms is called 

a metal. 

• Give examples of metals based on the above description e.g. a metal crystal like a piece of 

copper, or zinc, or iron. 

  



 

 

Video Summaries 

Some videos have a ‘PAUSE’ moment, at which point the teacher or learner can choose to 

pause the video and try to answer the question posed or calculate the answer to the problem 

under discussion. Once the video starts again, the answer to the question or the right answer 

to the calculation is given 

 

Mindset suggests a number of ways to use the video lessons. These include: 

 Watch or show a lesson as an introduction to a lesson 

 Watch or show a lesson after a lesson, as a summary or as a way of adding in some 

interesting real-life applications or practical aspects 

 Design a worksheet or set of questions about one video lesson. Then ask learners to 

watch a video related to the lesson and to complete the worksheet or questions, either in 

groups or individually 

 Worksheets and questions based on video lessons can be used as short assessments or 

exercises 

 Ask learners to watch a particular video lesson for homework (in the school library or on 

the website, depending on how the material is available) as preparation for the next day’s 

lesson; if desired, learners can be given specific questions to answer in preparation for 

the next day’s lesson  

1. Atoms and Compounds  

In this lesson concepts from the Chemical Bonding series are revised, namely atoms, 

elements and compounds. An experiment to distinguish between elements and 

compounds is performed. 

2. Metallic Bonding  

In this lesson the concept of a lattice is revised, along with the structure of a metallic 

lattice. 

3. Ionic Compounds  

In this lesson the ionic lattice is studied along with its similarities and differences when 

compared to the metallic lattice. 

4. Covalent Compounds   

In this lesson covalent bonding is revised. The lesson also covers smaller covalent 

molecular structures, as well as larger covalent network structures.  

  



 

 

Resource Material  
 

1. Atoms and Compounds  

 

http://video.sunflowerlearning.com/

browse/productvideos/video/ecm  

A video on elements, compounds 

and mixtures. 

http://www.bbc.co.uk/schools/gcseb

itesize/science/add_gateway_pre_2

011/periodictable/fundamentalrev1.

shtml 

Information on elements and 

compounds 

http://www.chem4kids.com/files/ato

m_compounds.html 

Information on elements and 

compounds 

2. Metallic Bonding  

http://www.youtube.com/watch?v=e

Vv3TpaQ2-A  

Video of short lesson on metallic 

bonding. 

http://www.chemguide.co.uk/atoms/

bonding/metallic.html  

Information on metallic bonding. 

3. Ionic Compounds  

http://www.youtube.com/watch?v=h

iyTfhjeF_U  

Video of short lesson on ionic 

bonding. 

http://www.chemguide.co.uk/atoms/

bonding/ionic.html  

Information on ionic bonding. 

4. Covalent Compounds 

http://www.chemguide.co.uk/atoms/

bonding/covalent.html  

Information on covalent bonding. 

http://www.youtube.com/watch?v=

Mo4Vfqt5v2A 

A video explaining how covalent 

bonds form between atoms that are 

sharing electrons. 
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Task 

Question 1 

Give the definition for: 

1.1 Atom 

1.2 Element 

1.3 Compound 

Question 2 

2.1 What particles make up a metallic lattice? 

2.2 What property of metals makes metals good conductors of electricity? 

Question 3 

This diagram shows the lattice for potassium permanganate (KMnO4). The green spheres 

represent the K+ ions and the blue and yellow spheres represent the MnO4
- ions (Mn is 

yellow and O is blue).  

 
3.1 What type of crystal lattice is this? 

3.2 What forces or bonds hold the ions into this lattice? 

3.3 Explain why potassium permanganate does not conduct electricity when solid, but does 

when dissolved in water.   

 

Question 4 

One of the lattices in figure below is an ionic lattice and the other is a metallic lattice. 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1 Which lattice represents the ionic lattice? Explain. 



 

 

4.2 Using the key given, give the formula of the compound represented by the compound 

that you chose as your answer in 4.1. 

4.3 Which lattice represents the metallic lattice? Explain. 

4.4 Using the key given, give the formula of the compound represented by the compound 

that you chose as your answer in 4.3. 

Question 5 

This diagram shows a lattice structure. 

 
5.1 Is this an example of a covalent molecular structure or a covalent network structure? 

Explain. 

5.2 Using the key given, give the formula of the compound represented here. 

Question 6 

This diagram shows a lattice structure.  

 
6.1 Is this an example of a covalent molecular structure or a covalent network structure? 

Explain. 

6.2 Using the key given, give the formula of the compound represented here. 

Question 7 

This diagram shows a lattice of buckminster-fullerene. Buckminsterfullerine, sometimes 

known as bucky balls, is a lattice made up of molecules of C60. This means that each 

molecule is made up of 60 carbon atoms. This compound is found in the soot from burning 

carbon materials in very little oxygen. Scientists are investigating using this compound in 

making drugs – the active drug will be attached to the buckyball which will then deliver the 

drug to the area needing treatment within the body.  



 

 

 
7.1 In what ways is the buckyball lattice similar to the diamond lattice? 

7.2 In what ways is the buckyball lattice different to the diamond lattice? 

7.3 Why do you think buckyballs are used to carry drugs to different areas of the body? 

Question 8 

Study the compound shown.  

 
8.1 Using the key supplied, give the formula for this compound. 

8.2 Is this compound covalently or ionically bonded? Explain. 

8.3 What type of lattice will this compound form when in the solid phase?  

  



 

 

Task Answers 

Question 1 

1.1 At atom is the is the smallest particle of which all substances are made 

1.2 An element is a substance that cannot be broken down by chemical means. It is made up of the 

same type of atoms. 

1.3 A compound is a group of two or more different types of atoms that are attracted to each other by 

relatively strong forces or bonds. 

Question 2 

2.1 The positive nuclei of the metal atoms make up the lattice, surrounded by a sea of delocalised 

electrons. 

2.2 The delocalised electrons make it possible for metals to conduct electricity. 

Question 3 

3.1 Ionic lattice. 

3.2 Electrostatic forces. 

3.3 When in the solid phase, the ions in the lattice are not free to move and therefore ionic 

compounds do not conduct electricity in the solid phase. However, when molten or dissolved in 

water, these ions are no longer locked into the lattice and are free to move. Ionic compounds can 

then conduct electricity when molten or dissolved in water. 

Question 4 

4.5 B, as both the positive and negative ions are held in the lattice. 

4.6 KBr 

4.7 A, as only the positive nuclei are held in the lattice. 

4.8 Zn 

Question 5 

5.1 Covalent molecular structure, as the individual molecules can be seen.  

5.2 CO2 

Question 6 

6.1 Covalent network structure, as this is a giant repeating unit with no distinguishable molecules. 

6.2 BN 

Question 7 

7.1 It is made up of repetitive units set in a repetitive lattice. 

7.2 It is made up of units of C60 molecules with intermolecular forces between molecules, whilst the 

diamond lattice is made up of individual carbon atoms with chemical bonds between the atoms. 

7.3 The spherical shape enables other molecules to fit inside. They are quite unreactive and able to 

move easily through the body and not react with the drugs attached to them in the process. 

Question 8 

8.1 NH3 

8.2 Covalent, as the formula it is made up of non-metals only.  

8.3 Covalent molecular lattice. 
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