
St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 1 Bonding  1 

 

 
 

                                               
 

 
 

 
 

 

A LEVEL CHEMISTRY 

BRIDGING COURSE 
ATOMS, IONS AND COMPOUNDS 
NAME  
CHEMISTRY CLASS  

  

 
 
 
 
 
 

 

 

THIS MUST 
BE BROUGHT 
TO 
CHEMISTRY 
LESSONS AT 
THE START 
OF YEAR 12. 
 

WEEK 2 

ST MARY’S SCIENCE 
DEPARTMENT: 

CHEMISTRY 

KNOWLEDGE  

VERSION 1.2 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 1 Bonding  2 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This bridging course will provide you with a mixture of 
information about A-level Chemistry’s fundamental topics, 
and what to expect from the course, as well as key work to 
complete.  
 
Students who are expecting to study Chemistry at A-level, and 
are likely to meet the entry requirements, must complete the 
bridging course fully and thoroughly, to the best of their 
ability. You should complete all work on paper and keep it in 
a file, in an ordered way. You will submit it to your teacher in 
September.  
 
All of the work will be reviewed, and selected work will be 
formally assessed, and you will be given feedback on it. This 
work will be signalled to you. If you do not have access to the 
internet, please contact the school and appropriate resources 
will be sent to you.  
 
If you are thinking about studying Chemistry at A-level you 
should attempt this work to see whether or not you think 
studying a subject like this is right for you. If you later decide 
to study Chemistry, you must ensure you complete this work 
in full. This work should be completed after you have read and 
completed the Study Skills work that all of Year 12 should 
complete.  
  
 

WEEK 1 
Contents  
2.1 Atoms and Isotopes 
2.2 Ions 
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 Course outline 
 

Assessment overview of A – level Chemistry 

Content is in six modules: 

Module 1 – Development of practical skills in chemistry 
Module 2 – Foundations in chemistry 
Module 3 – Periodic table and energy 
Module 4 – Core organic chemistry 
Module 5 – Physical chemistry and transition elements 
Module 6 – Organic chemistry and analysis 
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Component Marks Duration Weighting insert text 

Periodic 
table, 

elements 
and physical 

chemistry 
(01) 

100 2 hour 15 
mins 

37% Assesses content from 
modules 1, 2, 3 and 5 

Synthesis 
and 

analytical 
techniques 

(02) 

100 2 hour 15 
mins 

37% Assesses content from 
modules 1, 2, 4 and 6 

Unified 
chemistry 

(03) 

70 1 hour 30 
minute 

26% Assesses content from all 
modules (1 to 6) 

Practical 
endorsement 
in chemistry 

(04) 

- - - Non-exam assessment 

All components include synoptic assessment. 

Students must complete all components (01, 02, 03, and 04) to be 
awarded the OCR A Level in Chemistry A. 
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 The course in Year 12 will follow Scheme of Work as set 
out below (this leads onto Y13 work): 
Assessment overview Y12 Chemistry 

Content is in four modules: 

Module 1 – Development of practical skills in chemistry 
Module 2 – Foundations in chemistry 
Module 3 – Periodic table and energy 
Module 4 – Core organic chemistry 

Component Marks Duration Weighting insert text 

Breadth in chemistry 
(01) 

70 1 hour 30 
mins 

50% Assesses 
content 
from all 
four 
modules 

Depth in chemistry 
(02) 

70 1 hour 30 
mins 

50% Assesses 
content 
from all 
four 
modules 

 

Both components include synoptic assessment. 
Students will complete the TWO exam papers in Chemistry at the end of 
Year 12 as a MOCK EXAM to gauge the students’ progress in their first 
year of study. 

 

 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 1 Bonding  6 

 Content overview 

The four modules are each divided into key topics: 
Module 1: Development of practical skills in chemistry 

Practical skills assessed in a written examination 
 

Module 2: Foundations in chemistry 

Atoms, compounds, molecules and equations 
Amount of substance 
Acid–base and redox reactions 
Electrons, bonding and structure 
 

Module 3: Periodic table and energy 

The periodic table and periodicity 
Group 2 and the halogens 
Qualitative analysis 
Enthalpy changes 
Reaction rates and equilibrium (qualitative) 
 

Module 4: Core organic chemistry 

Basic concepts 
Hydrocarbons 
Alcohols and haloalkanes 
Organic synthesis 
Analytical techniques (IR and MS) 
Practical activities are embedded throughout the course to encourage 
practical activities in the laboratory, enhancing students’ understanding of 
chemical theory and practical skills. 
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WEEK 1 
Contents  
3.2.1.1 Constituents of the Atom 
3.2.1.2 Stable and Unstable Nuclei 
3.2.1.4 Particle Interactions 
 
 

Aim 
In this bridging course, we will outline the basic principles of key topics 
covered in Year 12 Chemistry.  
 
In each topic, we will start by reviewing the understanding which you 
gained in GCSE Chemistry and apply it to more advanced applications 
found in A-Level Chemistry.  
 
This is not a comprehensive overview of the A-Level Chemistry 
specification, rather a taster on what is covered throughout the course.  
 

This bridging course should give you an experience of the level you will 
be expected to study at, at the start of Year 12 Important 
Please remember to look after your own wellbeing as you work through 
this bridging course.  
Please take regular breaks as you go through this work. 
This work should take approximately 5 hours, so should not be 
completed in one sitting. Do not worry if you cannot complete all of the 
exercise’s set. Use them, with the appropriate mark scheme provided, 
to judge how well you understand a topic 
Do not worry or panic if there is something challenging or which you do 
not understand at first. This is completely normal. 

WEEK 2: ATOMS, IONS AND 
COMPOUNDS 
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Instructions 
The content that will be covered in this part of the course is mainly an 
extension of GCSE Chemistry Atomic Structure work related to Topic 1 
from the GCSE course. 
There will be 1x PowerPoint booklet (see below) which will take you 
through Atoms, ions and compounds. There will be questions as you go 
that I suggest you complete (remember complete as required to aid in 
your understanding of the topic and file them to aid in your when we 
resume our studies in school) which are in the text, here the mark 
schemes will be supplied within the PowerPoints.  
At the end of the atoms, ions and compound booklet (or power point) it 
directs you to answer some further practice examination questions 
Attempt these questions after you have also completed this study guide. 
THESE WILL BE REQUIRED TO BE HANDED IN UPON YOUR 
RETURN TO SCHOOL FOR FORMAL MARKING. 
Power Points [should be attached or available for download] 
• Ppt 2.1 + 2.2 + 2.3 Ch 2 ISOTOPES AND RELATIVE MASSES 
[remember there are suggested exercises to aid your understanding in 
these PowerPoints] 
This information is also found in the attached PowerPoints in the form of 
directed questions. 
The formally assessed questions are highlighted clearly in the 
appropriate PowerPoint 2.3. 
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 RE-CAP IONIC AND COVALENT BONDING FROM WEEK 1 
Complete the following questions to help re-cap the chemical content 
from last week’s Bridging Course: 
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 In the next question don’t worry if you cannot answer part a) but see if you 
can find out the answer (this will be covered when you come back to school) 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 1 Bonding  11 

 

 

 

 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 1 Bonding  12 

 

 
 

ANSWERS 
Q2  C 
Q7  C 
Q18 D 
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 2 Atoms, ions, and compounds  

1. Introduction 
The substances you see around you are all made up of tiny building blocks – atoms. 
In this chapter, you will develop your understanding of atoms, ions, and molecules, 
and how chemists describe them using symbols and chemical formulae. You will 
also look at how chemists obtain data about the masses of atoms and how chemical 
equations are used to describe chemical reactions. 

The picture shows copper sulfate crystals, CuSO₄, which are commonly used as a 
fungicide. How many different elements do you think copper sulfate contains? 
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 2. Prior Knowledge 
This chapter covers some fundamental concepts in chemistry that you will need for 
your AS Chemistry course and builds on material you encountered at Key Stage 4.  

 

You should make sure that you have a good understanding of: 

The nuclear model of the atom 

Use of chemical formulae to describe the number of atoms of each element in a 
compound 

The use of balanced chemical equations to describe what happens in a chemical 
reaction 

The formation of positive and negative ions, as a result of atoms losing or gaining 
electrons. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Revise these concepts at BBC Bitesize website: 
Atomic number, mass number, and isotopes. 
Then test your knowledge with this quiz about 
atomic structure on Educational Quizzes. 
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 2.1 Atomic structure and isotopes – introduction 
An atom contains a nucleus composed of protons and neutrons. Surrounding this 
nucleus are electrons arranged in shells. The three types of subatomic particle – 
protons, neutrons, and electrons – have different properties. 

 

Many elements exist as different isotopes. The number of protons, neutrons, and 
electrons in these isotopes can be calculated if the atomic number and mass 
number is known. 
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 2.1 Atomic structure and isotopes – atomic structure 

Demonstrate knowledge of atomic structure. 
You can review ideas about the nuclear model of the atom, and the properties of 
the subatomic particles in ‘2.1 Revision podcast: Atomic structure’. 

You need to be able to calculate the numbers of protons, neutrons, and electrons in 
an atom or ion, using the atomic number and mass number, or vice versa. ‘2.1 
Support: Subatomic particles’ helps you practise. 

What is the atomic number and mass number of the atom shown in the diagram? 

 

 

 

 

 

 

 

 

 

 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 1 Bonding  18 

 2.1 Atomic structure and isotopes – isotopes 

Understand the nature of isotopes. 
Isotopes are atoms of the same element with different numbers of neutrons and 
different masses. You need to be able to use isotope notation to work out the 
numbers of protons, neutrons, and electrons from the symbol for an atom or ion. 
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 2.2 Relative mass – introduction 
Chemists use a mass system based on relative mass to compare the masses of 
atoms. They compare the masses of isotopes to a standard mass, the atomic mass 
unit, u, which is 1/12th  of the mass of a carbon-12 atom. The term relative isotopic 
mass is used to describe the mass of an isotope. 

 

The masses of isotopes are found experimentally using a mass spectrometer. Data 
from this instrument is also used to find the weighted mean of all the isotopic 
masses of an element. This is known as the relative atomic mass of that element. 
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 2.2 Relative mass – relative isotopic mass and relative 
atomic mass 

Define the terms relative atomic mass and relative 
isotopic mass. 
You need to be able to define the terms ‘relative atomic mass’ and ‘relative isotopic 
mass’ in a very precise way. Look at the definitions in the student book on pages 12 
and 13, and make sure you learn the wording carefully. 

Although chemists find accurate values for relative atomic masses using mass 
spectrometry, you can carry out much simpler investigations in the laboratory, using 
ideas about moles (you will do this in Chapter 3). You can determine the relative 
atomic mass of a metal in ‘2.2 Practical: Determining the relative atomic mass of a 
metal’. 
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 2.2 Relative mass – calculating relative atomic mass from 
percentage abundances 

Understand the use of mass spectrometry to find the 
relative abundances of isotopes. 

Calculate the relative atomic mass from the relative 
abundances of isotopes. 

 
You do not need to know how a mass spectrometer works. However, you do need 
to be able to understand the data that is displayed in a mass spectrum and use it to 
calculate a weighted mean of the isotopic masses. You can learn more about mass 
spectrometry and its applications in '2.2 Application sheet: Isotopic abundance'. 

 

The relative atomic mass of chlorine is shown as 35.5 on many periodic tables. Use 
the data from the mass spectrum of chlorine below to calculate a more precise 
value, to four significant figures. 
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 2.3 Formulae and equations – introduction 
Atoms combine together in fixed whole number ratios when they form compounds. 
Chemical formulae show the number of atoms of each element that combine 
together. For ionic compounds it is often possible to predict the chemical formula 
using ideas about the charges on the ions formed from each element. 

 

Balanced chemical equations are written to show the relative number of each type 
of particle that react together in chemical reactions. 
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 2.3 Formulae and equations – ions 

Predict ionic charges from the position of an element in 
the periodic table. 

Recall the names and formulae of some common ions. 
 

You need to be able to predict the charges of simple ions that form from elements 
in Groups 1–3 and 15–17 (5–7) of the periodic table. 

 

Some ions, called polyatomic ions, contain atoms of more than one element. You 
need to learn the names, formulae, and charges of these ions. Use Table 1 on page 
16 of the student book to revise these. 
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 2.3 Formulae and equations – ionic compounds 

Write the formulae of ionic compounds from ionic 
charges. 
You need to be able to combine ionic charges in a suitable ratio to write down the 
formula of an uncharged compound. Look at the worked example on page 16 of the 
student book (found in the power point).  

 

What is the formula of calcium fluoride? 
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 2.3 Formulae and equations – balancing equations 

Construct balanced equations, including state symbols. 
 

You learnt how to write and balance equations to describe reactions at Key Stage 4. 
By the end of this course you should be able to write balanced equations for all the 
reactions you have studied and also for some unfamiliar reactions. 

 

Use ‘2.3 Support: Balancing equations’ to practise this important skill and look at 
some of the common errors that can occur. 

 

To try writing formulae and equations in unfamiliar contexts, you might like to 
attempt the activities in ‘2.3 Stretch and challenge: High-temperature 
superconductors’, which looks at reactions involving some unusual ionic compounds. 
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 Summary 
In this chapter you have developed and practised some important skills that will lay 
the foundations for your further study of chemistry. 

You should now check how well you can apply your skills and knowledge from 
Chapter 2, using the following resources: 

    2 Atoms, ions, and compounds: Checklist 
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 SUPPORT 2.1 SUBATOMIC PARTICLES 
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 ANSWERS 
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 2.2 PRACTICAL DETERMINING THE RELATIVE ATOMIC MASS OF 
A METAL 

METHOD 

 

 

 

 

USE VOLUME OF 1 MOLE OF GAS = 24800 cm3 just for this 
question 
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 FOLLOW UP 
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ANSWERS 
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 2.2 APPLICATION ISOTOPIC ABUNDANCE 
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 ANSWERS 
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 2.3 STRETCH AND CHALLENGE HIGH TEMPERATURE 
SUPERCONDUCTORS 
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 ANSWERS 
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 2.3 SUPPORT BALANCING EQUATIONS 

 
 

 

 

 

 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 1 Bonding  47 

  

 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 1 Bonding  48 

  

 
 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 1 Bonding  49 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 1 Bonding  50 

 ANSWERS 
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 CHECKLIST 

Atoms, ions, and compounds 
 

Specificatio
n reference 

Checklist  
questions 

 

2.1.1a Can you describe isotopes as atoms of the same element with different 
numbers of neutrons and different masses?  

2.1.1 b 
Can you describe atomic structure in terms of the numbers of protons, 
neutrons and electrons for atoms and ions, given the atomic number, 
mass number and any ionic charge? 

 

2.1.1 c 

Can you explain the terms relative isotopic mass (mass compared with 
1/12th mass of carbon-12) and relative atomic mass (weighted mean 
mass compared with 1/12th mass of carbon-12), based on the mass of a 
12C atom, the standard for atomic masses? 

 

2.1.1 d Can you use mass spectrometry?  

2.1.1 d i Can you use mass spectrometry to determine relative isotopic masses and 
relative abundances of the isotope? 

 

2.1.1 d ii Can you use mass spectrometry to calculate the relative atomic mass of 
an element from the relative abundances of its isotopes? 

 

2.1.2 a Can you write formulae of ionic compounds from ionic charges?  

2.1.2 a i Can you predict ionic charge from the position of an element in the 
periodic table? 

 

2.1.2 a ii Can you recall the names and formulae for the following ions: NO3–, CO32, 
SO42–, OH–, NH4+, Zn2+, and Ag+? 

 

2.1.2 b 
Can you construct balanced chemical equations (including ionic 
equations), including state symbols, for reactions studied and for 
unfamiliar reactions given appropriate information? 

 

 


