
Word Definition

Particle 

theory

Explains the properties of solids, liquids and 

gases. They are all made up of particles and 

describes the movement of particles and the 

average distance between particles.

Delocalise

d 

electrons

Electrons that an atom has lost and now no 

longer belong to any particular atom. They 

have the ability to carry electrical charge.

Electrostat

ic force

The force between something negative and 

positive.

Fullerenes Massive carbon based structures that are 

spherical or cylindrical. They have special 

properties and uses.

Giant 

lattice

The electrostatic forces act in every direction 

of the ion, meaning ions come together to 

form a regular lattice shape

Simple 

molecule

A molecule with few covalent bonds between 

atoms.

Intermole

cular 

forces

The weak forces between molecules that can 

be overcome to change the state of a covalent 

compound

Dot and 

cross

The diagram used to show the transfer of 

electrons from atoms to ions.

Giant 

covalent 

structure

A structure with many (usually hundreds) of 

covalent bonds, which require a lot of energy 

to break

Alloys The combination of two or more elements, in 

which one is a metal, to give the metal new 

properties.

Nanoscien

ce/TRIPLE

The study of particles that are between 1nm 

and 100nm.

Limitations to the particle model
1. No forces between the spheres

2. Particles are represented as 

spheres

3. Spheres are solid

Metallic Bonding

Metals are made from positive ions held together by a sea of delocalised electrons. 
The strong electrostatic forces between the

Ions and electrons mean metals have very 

high melting points. The free electrons are 

able to move so metals are good conductors

of electricity and heat.

Metals are Malleable
The layers can slide over each other because the free electrons can move. 

Covalent Bonding

Non-metal atoms bond by sharing 

electrons to form a very strong covalent 

bond.

Both chlorine atoms           They both share 1

have 7 electrons on          electron to form a 

Their outer shell and          covalent bond. Each

need 1 more each.. chlorine now has a 

full outer shell.
TIP: Draw the shared electrons first. Sharing 

must be equal. If one atoms shares the other 

must share the same. Then place the remaining 

electrons for each atom on the outer shell. 

C3 Structure and Bonding Paper 1 – Combined and Triple

Forming ions

Metals always form positive ions 

(lose electrons). A group 2 metal 

forms a 2+ ion (loses 2 electrons). 

Non-metals form negative ions 

which gain electrons. A group 6 

non-metal forms a 2- ion (gains 2 

electrons).

Ionic Bonding
Strong electrostatic forces held ions of 

opposing charges together. The ions form a 

giant lattice:

Ionic bonds are very strong so 

ionic compounds have very high 

melting points. 

Ionic Formula

Group 1 form 1+ ions, group 2 form 2+ ions

Group 7 form 1- ions, group 6 form 2- ions

An ionic compound must have no overall 

charge. An example of MgO

Mg has a 2+ charge and O has a 2- charge so 

one of each is needed to balance, but with 

Li2O Li has a 1+ charge so we need 2 of these 

to balance the 2- charge of O.

Fundamentals
1. Atoms want full outer shells

2. Max. configuration is 2,8,8

3. Group number = number of electron 

on the outer shell

States of Matter
Melting and freezing happen at the 

melting point. Boiling and condensing 

happen at the boiling point. The 

stronger the forces between the 

particles the higher the melting and 

boiling points.

Bonding Ionic Simple Covalent Giant Covalent Metallic

Formation Positive/ 

negative ions

Non-metal atoms 

sharing electrons to 

form a small molecule

Non-metal atoms sharing 

electrons to form a giant 

structure

Positive metal atoms held 

together by delocalised 

electrons

Mp/ bp High Low (gas at room temp) High High

Conductivity Not as solid No Only as graphite Yes

Example Sodium chloride Nitrogen Diamond Gold



Related careers
Scientists who study Chemistry 

might go on to a career in:

● Biochemist (could develop a new vaccine)

● Material scientist (develop new materials)

● Environmental engineer (solves the pollution 

problem)

Subject Links
This unit builds on what you have already studied in 

Matter during KS3 Chemistry

Recommended videos & Further Reading

Triple Students - Bonding, Structure & States of Matter

https://www.bbc.co.uk/bitesize/topics/zq6h2nb

Combined Students – Bonding, Structure & States of Matter

https://www.bbc.co.uk/bitesize/topics/z33rrwx
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Giant Covalent Structures (Macromolecules)
DIAMOND – Each carbon atom is covalently bonded to four other 

carbon atoms. As these bonds are very strong diamond has a very 

high melting point and is very hard.

GRAPHITE – Each carbon atom is covalently bonded to three other 

carbon atoms. This means layers are formed and held together by 

intermolecular forces. These are weal so the layers can slide over each 

other making the graphite soft and slippery. Each carbon atom has a free 

electron so graphite conducts heat and electricity.

C3 Structure and Bonding Paper 1 – Combined and Triple

Simple molecular covalent substances
Two atoms of chlorine are held together

by a very strong covalent bond.

There are very weak intermolecular

forces between molecules of chlorine. 

This means they are easy to separate so molecular 

substances have low melting and boiling points. There are no 

free electrons or charged particles so they do not conduct.

How science works

When writing a conclusion 

remember to use PEEL as 

a model for structuring your 

work.

Section 2—States of Matter

Nanotechnology (THIS SECTION IS TRIPLE ONLY)
Nanoscience is the study of really small particles

A nanometre is 1 x 10-9 m—80000 x smaller than a human hair.

Nanoscience looks at 1-100nm  particles.

They can be used for drug delivery (see fullerenes), as effective catalysts due to their large surface area, and for military uses.

Alloys
1—Stronger due to the distortion of regular layers, meaning 

they can no longer slide over one another

2—High melting and boiling point due to all the electrostatic 

forces in the structure.

https://www.bbc.co.uk/bitesize/topics/zq6h2nb
https://www.bbc.co.uk/bitesize/topics/z33rrwx

