
 

Science Faculty Rationale  

Our vision is to support young people to become independent and enthusiastic scientists. 
We aim to instil our students to be confident, resilient, problem solvers who are scientifically literate and numerate. 

 

 
 
 

A level Chemistry Aims – Year 12 

 
• Develop essential knowledge and understanding of different areas of the subject and how they relate to each other. 

• Develop and demonstrate a deep appreciation of the skills, knowledge and understanding of scientific methods. 

• Develop competence and confidence in a variety of practical, mathematical and problem solving skills.  

• Develop their interest in and enthusiasm for the subject, including developing an interest in further study and careers associated with the subject.  

• Understand how society makes decisions about scientific issues and how the sciences contribute to the success of the economy and society. 

• To develop the CPAC skills over the course to become an independent and competent scientist. 
 
Assessment objectives: 
 

AO1  Demonstrate knowledge and understanding of scientific ideas, processes, techniques and procedures. 
AO2 Apply knowledge and understanding of scientific ideas, processes, techniques and procedures: 

• in a theoretical context 

• in a practical context 

• when handling qualitative data 

• when handling quantitative data 
AO3 Analyse, interpret and evaluate scientific information, ideas and evidence, including in relation to issues, to: 

• make judgements and reach conclusions 

• develop and refine practical design and procedures 

 
 

 
 



Teacher A Teacher B Teacher C 

Content Rationale / Link to Spec Content Rationale / Link to Spec Content Rationale / Link to Spec 

3.1.1 – 
Atomic 
Structure  

This topic refreshes atomic 
structure taught in year 9 to 
begin with, hence is started first 
in year 12. It goes on to build on 
to how a TOF mass spec works 
and links the periodic table and 
ions from GCSE to electronic 
configurations and ionisation 
energies. Skills – counting 
electrons, numeracy, 
interpreting and drawing 
spectra 

3.3.1 - 
Introduction 
to organic 
chemistry  

Organic chemistry was studied at 
GCSE, more so in triple science, but 
was limited to very simple substances. 
The introduction to organic chemistry 
topic expands at include many forms 
of isomerism. Similarly, although the 
difference between alkane and alkene 
was understood and there was a 
limited understanding of alcohols, 
carboxylic acids and esters, A level 
brings an understanding of 
nomenclature applicable to a much 
wider range of functional groups. 

3.1.3 – 
Bonding 

Bonding was taught at GCSE and 
this unit develops that topic by 
introducing more intermolecular 
forces and shapes.  
Knowledge of electrons from GCSE 
assists in determining the shapes of 
compounds.  

3.1.2 – 
Amount of 
substance 

Amount of substance builds on 
from quantitative chemistry 
from GCSE. Titrations are a huge 
focus here (standard solutions 
are made which is new to 
students) as it combines a lot 
from this topic. This, in addition 
to atomic structure learning 
from the previous topic, is used 
to assist in the many 
calculations involved.  
Skills: numeracy, converting 
units, balancing equations, 
required practical - titrations, 
analysing experimental data.  

3.3.2 - Alkanes  Alkanes are covered in some detail at 
GCSE. This is revisited at A-level and 
taken to a little more depth by 
studying the cracking processes more 
carefully and by considering the role 
of catalytic converters in the reduction 
of pollution.  
 

3.2.1 – 
Periodicity  

This topic combines atomic 
structure and bonding. It comes 
after those two topics as they 
explain the trends across a period. 
It involves a strong understanding 
of the impact of protons on the 
atomic radius, which is further 
solidified in periodicity.  
Graph skills can also be built on to 
show trends more pictorially. 

3.1.4 – 
Energetics  

Energetics develops moles from 
the amount of substance topic 
and energy changes from GCSE. 
Bond enthalpies are used to 
determine the enthalpy change 
of reactions, however, here a 
bond enthalpy can be 
determined. Hess’ Law is new to 

3.3.3 – 
Halogenalkanes 

Once students know about 
nomenclature and alkanes, they can 
go onto study halogenoalkanes, which 
provides a starting point for the idea 
of a synthetic pathway. Alkanes can be 
converted into halogenoalkanes which 
can then form alcohols, amines, 
alkenes and nitriles, each of which can 

3.2.2 – 
Group 2 

After periodicity, it is natural to 
move onto group work as it is still 
interpreting the period table but 
this time down a group which is 
slightly more complicated. Again, 
bonding and atomic structure 
explains trends. There is a practical 
element to this topic, involving 



students but takes into account 
combustions equations from 
GCSE. The heat energy released 
from a reaction combines, 
converting units and 
substitutions into an equation. 
 

lead on to other functional groups. 
Halogenalkanes in the atmosphere are 
studied here, again something to link 
to real life applications.  
At this point, students learn how to 
explain why reactions happen as 
opposed to just stating the products. 
This is done by step by step 
mechanisms.   

testing for ions, skills which 
become more important when 
looking at group 7 where a 
required practical is undertaken. 
Again, graph skills can be built on.  

3.1.6 – 
Chemical 
equilibria, 
Le 
Chatelier’s 
principle 
and Kc 

At GCSE, Le Chatelier’s principle 
was studied – here equilibrium 
moles are a focus.  
This topic combines, moles, 
concentrations, rearranging 
equations and concentrations 
from previous topics.  

3.3.4 – 
Alkenes 

Alkenes are the next step from 
haloalkanes and alkanes because it 
moves to discuss unsaturated 
compounds. In this topic, GCSE and 
prior AS organic chemistry knowledge 
is  extended by discussing and 
outlining the theoretical 
understanding of the mechanism of 
electrophilic addition is developed as 
well as a consideration of some 
industrial processes (solidifying their 
skills in understanding mechanisms). 

3.2.3 – 
Group 7 

Group 7 develops on the trend 
from group 2 (the trends are 
different but the same ideas can be 
applied). Practice from testing for 
positive metal ions from the topic 
before, assists in planning 
practicals here. Applications of 
chlorine build on the knowledge of 
reactions of halogens, 
halogenalkanes from organic and 
gives an insight into the real-life 
use of it. Here, students can debate 
whether or not chlorine should be 
used and why it still is be 
evaluating the advantages and 
disadvantages.  

3.1.7 – 
Oxidation, 
reduction 
and redox 
questions.  

Much like 3.1.6, reversible 
reactions are used here. The 
difference is, this topic moves 
on to construct ionic equations. 
At GCSE, redox is split over 
many topics and here is 
extended to half equations 
including water and H+ ions to 
balance.  

3.3.5 – 
Alcohols  

This is a focus on another functional 
group, after looking at mainly 
hydrocarbons (excluding 
halogenalkanes) as it is important to 
fully understand how simple organic 
substances react and behave first. 
Using the learning and ideas behind 
those reactions is extended here. 
Fermentation and oil-based routes are 
compared at GCSE (triple science) 
along with some very simple 
chemistry of alcohols. 3.3.5 develops 
on GCSE level work by looking at the 

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

reactions in more detail including an 
understanding of the term 'biofuel'. 
Oxidation of alcohols by acidified 
potassium dichromate is used as a 
means of distinguishing the different 
categories of alcohol. 

 
 
 
 
 
 
 
 
 

 3.3.6 – 
Organic 
Analysis  

Once all of AS organic chemistry has 
been covered, chemically analysing 
the types of compounds studied as a 
round up is the next step.  
New methods of analysis such infra-
red spectroscopy are used individually 
and together to provide information 
for structure determination. This is 
studied in great detail and the skills 
gained are reading and interpreting 
the different spectra. In year 13, more 
analysis using GC and NMR is 
introduced and taught by the same 
teacher to allow consistency for the 
students in teaching methods and 
styles.  

  

  3.1.5 – 
Kinetics  

Once analysis of organic substances  
and their reactions has been 
completed, students will look at the 
rate at which reactions occur.  
Rates was covered at GCSE level so 
this is a reinforcement of the skills to 
analyse practical work and planning 
practicals with risk assessments. The 
new skill to be gained is the analysis of 
Maxwell Boltzmann distributions. This 
is taught at the end of year 12 as in 
year 13, one of the first topics is 
developed kinetics into looking at the 
Arrhenius equation and graphs.  

  


