
Subject Curriculum Map: Science Chemistry A level 2022-2023 

Exam board: AQA – 100% terminal Examination  
Curriculum intent: A level chemistry attempts to answer the big question ‘what is the world made of’ and it’s the search for this answer that makes this 

subject so fascinating. From investigating how one substance can be changed drastically into another, to researching a new wonder drug to save millions of 

lives, the opportunities that chemistry provides are endless. A level Chemistry aims to consolidate and extend learning of themes from the GCSE course and 

develop these further, piquing interest in new and exciting areas of research (such as; Shapes of molecules, organic synthesis/analysis, electrochemical cells 

and analytical techniques to analyse and interpret substances). Deepening understanding of established topics (such as Atomic structure and the Periodic 

Table (periodicity), bonding, energetics, rates and organic chemistry ) and strengthening the links between key concepts, leading on to larger overarching 

topics that may span across a number of other subject areas such as Biology, Physics, Maths, PE, Technology and Engineering. The course has a mandatory 

component of assessed practicals (and an assessed lab book) which much satisfy exam board criteria to allow awarding of the A level with ‘practical 

endorsement’ desired by universities nationally. This programme allows students to develop practical, analysis and evaluative skills as well as introduce 

statistical analysis necessary for university undergraduate study.  

  

Curriculum Implementation- the course is delivered as 9 lessons fortnightly with 2 specialist Chemistry specialist teachers. This is divided into a 6 lesson split 

for teacher A (4 theory and a double practical session over the fortnight) and a 3 lesson split for teacher B (3 theory lessons).  The Year curriculum is designed 

to build on and extend concepts from GCSE such as Atomic structure (atomic model and electronic structure) this is extended by looking at mass 

spectrometry alongside a more detailed account of electronic structure. Quantitative chemistry is reviewed (RAM, RFM, Mr empirical formula, percentage 

yield, using balanced equations to calculate amounts) this understanding is deepened by looking at Avogadro’s constant and link calculations to more 

complex reactions. Familiar types of bonding and properties act as a starting point (ionic, covalent, metallic) but more detail than GCSE is considered 

including electronegativity, polarity and intermolecular forces. Energetic (Exothermic and endothermic reactions, calorimetry and bond enthalpies) are 

familiar from GCSE and then developed. Hess’s Law is used with enthalpy of formation and enthalpy of combustion to calculate enthalpy changes for 

reactions. This concept is extended to a wide range of enthalpy changes to create and use Born-Haber cycles. The concept of entropy is introduced and then 

the balance between enthalpy change and entropy change is linked to the feasibility of a reaction using the concept of free-energy change. The familiar 

concepts of kinetics is reviewed (collision theory, activation energy and the changes in rate of reaction due to concentration, pressure, temperature and 

catalysts). A qualitative understanding of the Maxwell-Boltzmann distribution helps to explain these changes more fully. Rate equations give some further 

quantitative rigor and the order of reaction with respect to a reactant is used to provide information about possible mechanisms. The dynamic nature of 

equilibrium and the qualitative effects of changes of pressure, temperature and concentration on an equilibrium are known from GCSE in terms of the Haber 

process. At A-level, these same ideas are linked to Le Chatelier’s principle and applied to other industrial processes. The concept of Kc, the equilibrium 

constant, is introduced in a later topic and is the basis for calculations. At GCSE the concept of redox is spread over many areas. At A-level, the concept of 

electron loss and gain is developed and the idea of combining half-equations to make full balanced equations is introduced. Although at GCSE,  



electrochemistry was seen from the electrolysis point of view, the main thrust of electrochemistry at A-level is to consider cells both as a theoretical way of 

determining the feasibility of a reaction and as a commercial source of electrical energy. Simple cells, rechargeable cells and fuel cells are all considered. The 

GCSE model of acids and bases is extended and a detailed mathematical approach is taken to determine the pH of acids and alkalis of various concentrations 

and also how the pH changes during a titration. The action and use of buffer solutions are studied. The titration calculations are extended to cover more 

complicated combinations of acids and bases. At GCSE, trends in the periodic table are mostly up and down within groups leading to limited understanding 

of periodicity. At A-level, the trends in physical properties down group 2 and 7 and across Period 3 is used as part of the evidence for the model of the atom. 

These trends are also linked to the structure and bonding within the elements. This is extended to a study of the trends of the chemical properties of the 

elements. Organic chemistry is studied very briefly and to a basic understanding at GCSE limited to alkanes, alkenes and alcohols. At A-level more complex 

organic structures are studied (naming, properties and uses) alongside this their reactions and mechanism are covered in detail. Also there are links here 

made to biochemical structures (DNA, amino acids and proteins) including the action of the anti-cancer drug cisplatin to disrupt the replication brings A-level 

chemistry close to biology and biochemistry. Due to the limited range of functional groups studied at GCSE this limits the possibilities to create synthetic 

pathways. This also limits the opportunities for analysis. On the other hand, A-level has a wide range of functional groups so some ingenuity is required to 

create not only a multi-step synthetic pathway that works but also to take issues such as good yield into consideration. To fully understand these structure 

chemical analysis plays a key role, again at GCSE this is covered in basic detail (chromatography, ion testing and gas tests) At A-level these are studied in more 

detail to identify of many of the functional groups studied (Gas chromatography, mass spectrometry, infra-red spectroscopy and nuclear magnetic resonance 

spectroscopy (both 1H and 13C), are used individually and together to provide information for structure determination. Some theoretical background to how 

these techniques is studied as well as interpretation of results. We have built in assessment points to allow feedback for students and parents on progress 

and address weaknesses early on in the course and put in place support if needed.   
Curriculum impact: students will deepen their understanding of an extensive list of chemical substances, properties and reactions that allow for investigating 

how one substance can be changed drastically into another. Students will improve their scientific research techniques (physical and analytical) applying 

higher GCSE level Mathematical skills and acquire new mathematic skills. (Minimum 30% application of maths skills)  Students will gain increased knowledge 

and understanding of the impact of how reactions and drug synthesis are made economically viable based on the reaction conditions used, efficiency of 

electrochemical cells to power devices. Students will appreciate the impact and importance of chemists and their roles in medicine and the NHS, (imaging, 

treatments, drug synthesis diagnosis and engineering). Students will develop independent learning techniques, including research and essay writing to 

prepare them for university based assessments.  

  

  

  
  

  



  

 

A level Chemistry   
Year 12  

Aut 1  Aut 2  Spr 1  Spr 2  Sum 1  Sum 2  

1. Knowledge and 

understanding  

Teacher A Relative 

atomic mass and 

relative molecular mass 

Balanced equations  

The mole and the 

Avogadro constant 

Using balanced 

equations quantitively  

Titrations 

REQUIRED PRACTICAL 1 

: Titrations 

Indicators 

The ideal gas equation  

Empirical and molecular 

formula  

Combined calculations 

 

Teacher B Fundamental 

particles 

Mass number and 

isotope 

Mass Spectrometry 

Electron configuration  

Ionisation energies 

 

Teacher A Enthalpy 

Calorimetry 

REQUIRED PRACTICAL 

2: enthalpy change 

Hess's Law 

Bond enthalpies 

 
Teacher B  

Ionic bonding  

Nature of covalent and 

dative covalent bonds 

Metallic bonding 

Bonding and physical 

properties 

Types of crystalline 

substances 

States of matter 

Shapes of simple 

molecules and ions  

Bond polarity 

Forces between 

molecules 

Teacher A  Collision 

theory 

Distribution of 

molecular energies 

Maxwell- boltzmann 

distribution at 

different 

temperatures 

REQUIRED PRACTICAL 

3 : Rate and 

temperature 

Maxwell- boltzmann 

distribution at 

different conc and 

pressure 

Catalysts 

 

Teacher B  

Equilibrium  

Le Chateliers principle 

Industrial examples 

Kc - expressions and 

units 

Calculating Kc 

Using Kc 

Effects of changes in 

pressure and volume 

on Kc 

Teacher A: 

  Phyical properties of 

halogens 

Trends  

Redox reactions of 

halogens  

Uses of halogens 

Identifying Halide ions  

REQUIRED PRACTICAL 

4: identifying ions 

 

Teacher B Oxidation 

states 

Oxidation and 

reduction  

Redox 

Half equations  

Organic oxidation and 

reduction reactions  

Combining half 

equations   

Teacher A   Physical 

properties 

Oxidation  

REQUIRED PRACTICAL 5: 

making Ethanol 

Elimination 

Testing for aldehydes and 

ketones 

Alcohol production in 

industry 

 

Teacher B  

Blocks of the periodic table  

Major trends in period 3 

Trends in group 2 

Solubility of group 2 

Uses of group 2 

Types of formula  

Nomenclature 

Reaction mechanisms (intro) 

Isomerism 

Teacher A   Blocks of 

the periodic table  

Major trends in period 

3 

Trends in group 2 

Solubility of group 2 

Uses of group 2 

 

Teacher B 

Physical properties 

Fractional distillation 

of crude oil  

Combustion of 

alkanes 

Environmental 

consequences  

Chlorination of 

alkanes 

Physical properties 

Synthesis and 

reactions  

Nucleophilic 

substitution  

Elimination  

Ozone depletion 

Structure bonding and 

reactivity 

Addition polymers 

Reactions of the 

alkenes 



2. Themes and Concepts  
(Yr. 12)  

Teacher A – Amount of 
substance  
(calculations)  
  
Teacher B – Atomic 

structure (including 

Mass spec) and intro 

into bonding   

Teacher A – 
Energetics   
  
Teacher B – Structure, 

bonding and 

properties (general 

and specific 

substances)  

Teacher A – Kinetics  
(rate of reaction)  

  
Teacher B – Equilibria 

(Le Chatelier), linking 

to common industrial 

processes e.g. Harber 

process  

Teacher A – Halogens 
  
Teacher B –Redox   

Teacher A – Alcohols   
  
Teacher B – Periodicity and 

group 2, intro to organic 

chemstry 

Teacher A – Organic 
analysis (practical  
based analysis)  
  
Teacher B – Organics  
 

3. Subject specific skills  

Tier 3 keywords used 

and spelt correctly, 

practical skills inc 

observing, 

communicating, 

classifying, measuring, 

predicting and 

experimenting   

Tier 3 keywords used 

and spelt correctly, 

practical skills inc 

observing, 

communicating, 

classifying, measuring, 

predicting and 

experimenting   

Tier 3 keywords used 

and spelt correctly, 

practical skills inc 

observing, 

communicating, 

classifying, measuring, 

predicting and 

experimenting   

Tier 3 keywords used 

and spelt correctly, 

practical skills inc 

observing, 

communicating, 

classifying, measuring, 

predicting and 

experimenting   

Tier 3 keywords used and 

spelt correctly, practical skills 

inc observing, 

communicating, classifying, 

measuring, predicting and 

experimenting   

Tier 3 keywords used 

and spelt correctly, 

practical skills inc 

observing, 

communicating, 

classifying, measuring, 

predicting and 

experimenting   

4. SMSC  
See SOW  See SOW See SOW See SOW See SOW See SOW 

5. Skills For life  

Practical’s: Teamwork, 
problem solving,  
communication,  
building resilience   

Practical’s: Teamwork, 

problem solving, 

communication, 

building resilience  

Practical’s: Teamwork, 

problem solving, 

communication, 

building resilience  

Practical’s: Teamwork, 

problem solving, 

communication, 

building resilience  

Practical’s: Teamwork, 

problem solving, 

communication, building 

resilience  

Practical’s: Teamwork, 

problem solving, 

communication, 

building resilience  

a. Numeracy  

Manipulation and using 

equations, using ratio, 

basic addition 

multiplication and 

division 

Arranging electrons 

Manipulation and 

using equations 

Bond angles 

Manipulation and 

using equations, using 

ratio, basic addition 

multiplication and 

division 

Specific arrangement 

of data 

Manipulation and 

using equations. 

Trends 

 

Trends linked to atomic 

number and electron pairing 

 

Numbers of electrons 

Shapes of molecules 

b. Literacy   

Correct use of tier 3 

words, written 

responses or 

conclusions 

Specific definitions 

Correct use of tier 3 

words, written 

responses or 

conclusions 

Specific definitions 

Correct use of tier 3 

words, written 

responses or 

conclusions 

Specific definitions 

Interpretation of Le 

Chatelier 

Correct use of tier 3 

words, written 

responses or 

conclusions 

Specific definitions 

 

Correct use of tier 3 words, 

written responses or 

conclusions 

Specific definitions 

Comparisons of systems 

Correct use of tier 3 

words, written 

responses or 

conclusions 

Analytical evidence to 

prove molecules 



6. FBV  
Working mutually with 

others demonstrating 

tolerance and respect   

Working mutually with 

others demonstrating 

tolerance and respect   

Working mutually with 

others demonstrating 

tolerance and respect   

Working mutually with 

others demonstrating 

tolerance and respect   

Working mutually with others 

demonstrating tolerance and 

respect   

Working mutually with 

others demonstrating 

tolerance and respect   

7. Key assessment focus, 

suggested assessments  

Teacher assessment- 

End of topic test and 

required practical’s  

Peer assessment – 

tutorial questions 

Teacher assessment- 

End of topic test and 

required practical’s 

Peer assessment – 

tutorial questions 

Teacher assessment- 

End of topic test and 

required practical’s 

Peer assessment – 

tutorial questions 

Teacher assessment- 

End of topic test and 

required practical’s 

Peer assessment – 

tutorial questions 

Teacher assessment- End of 

topic test and required 

practical’s 

Peer assessment – tutorial 

questions 

Teacher assessment- 

End of topic test and 

required practical’s 

Peer assessment – 

tutorial questions 

8.  
Homework/Independent  
Learning  

Homework and 
independent learning 
tasks set on a regular 
basis to cover multiple  
aspects of literacy, 

numeracy, exam 

practice and research.  

Each topic has IL 

assigned via a 

workbook and tutorial 

questions 

Homework and 

independent learning 

tasks set on a regular 

basis to cover multiple 

aspects of literacy, 

numeracy, exam 

practice and research. 

Each topic has IL 

assigned via a 

workbook and tutorial 

questions  

Homework and 

independent learning 

tasks set on a regular 

basis to cover multiple 

aspects of literacy, 

numeracy, exam 

practice and research.  

Each topic has IL 

assigned via a 

workbook and tutorial 

questions 

Homework and 

independent learning 

tasks set on a regular 

basis to cover multiple 

aspects of literacy, 

numeracy, exam 

practice and research  

Each topic has IL 

assigned via a 

workbook and tutorial 

questions.  

Homework and independent 

learning tasks set on a 

regular basis to cover 

multiple aspects of literacy, 

numeracy, exam practice and 

research.  

Each topic has IL assigned via 

a workbook and tutorial 

questions 

Homework and 

independent learning 

tasks set on a regular 

basis to cover multiple 

aspects of literacy, 

numeracy, exam 

practice and research. 

Each topic has IL 

assigned via a 

workbook and tutorial 

questions  

9. Special events/ Visits/  
Extra-curricular   

 

Science research club   
 Science week 

assembly  

Science research club   
  Science research club     Science research club   

Year 12 Manchester 

University trip – 

synthesis and analysis 

Science research club   
  

 

 

 

A level Chemistry   
Year 13 

Aut 1  Aut 2  Spr 1  Spr 2  Sum 1  

1. Knowledge and 

understanding  

Teacher A:  

Enthalpy changes in 

ionic compounds 

Teacher A  

The rate equation Inc. 

units 

Teacher A: 

  Bronsted Lowry acids 

and bases 

Teacher A: 

  General properties 

Complex formation  

Teacher A:   The carbonyl 

group 

Aldehydes and ketones 



Born Haber cycles  

Born Haber calculations 

Perfect ionic model 

Enthalpy of solution 

Entropy 

Feasibility of a 

reaction 

Graphical 

calculations 

Teacher B:  

Mole fractions  

Kp 

Redox equilibria 

Cell conventions 

and electromotive 

force 

 

Arrhenius equation  

Methods of 

determining rate 

Rate monitoring  

Order linked to 

mechanism of a 

reaction 

Required practical 7 

 

Teacher B   

Redox reactions 

and feasibility 

Conventional cell 

representation  

Commercial 

applications of 

electrochemical 

cells 

Oxides of 

elements in period 

3 

Structure of the 

acids and anions 

pH 

Ionic product of pure 

water 

pH of weak acids 

Dilutions and 

neutralisation  

Titration curves 

Required practical 9 

Buffers 

 

Teacher B: 

The history of the 

structure of 

benzene 

Benzene and 

addition and 

substitution 

reactions  

Electrophilic 

substitution 

Naming amines 

Preparation of 

aromatic amines 

Basic properties of 

amines 

Nucleophilic 

properties of 

amines 

Ligand substitution 

Shapes of complex 

ions 

formation of coloured 

ions 

Ions in aqueous 

solution  

Required practical 11 

Oxidation states of 

transition metals 

Redox titrations 

Catalytic activity 

Optical isomerism 

Optical activity 

 

Teacher B:  

condensation 

polymerisation  

Biodegradability of 

polymers 

amino acids and 

proteins 

DNA 

Summary of 

organic reactions 

NMR 

Chromatography 

Required practical 

12 

Carboxylic acids 

Acylation 

Required practical 10 



Themes and Concepts  
(Yr. 13)  

Teacher A –  
Thermodynamics  
(Born-Haber and  
Gibbs free energy)  
Intro into carbonyl 
chemistry including 
optical isomers   
  
Teacher B – 

Equilibria equations 

Kp Intro into 

electrode potential   

Teacher A  Rate 
equations   
  
Teacher B – electrode 

potentials and 

electrochemical cells  

Periodicity of period 3 

(properties and 

reactions)  

Teacher A – Acids and 
bases  
  
Teacher B – Organic 

chemistry (aromatic, 

amines, polymers, 

amino acids and DNA)   

Teacher A –transition 

metals and optical 

isomerism  
  
Teacher B – Finish 

Organic chemistry 

from Spr 1 then 

organic synthesis   

Teacher A – Carbonyl group    
Exam preparation and  
revision   
  
Teacher B - Organic analysis 
and synthesis  
Exam preparation and  
revision   
  

3. Subject specific skills  

Tier 3 keywords used 

and spelt correctly, 

practical skills inc 

observing, 

communicating, 

classifying, measuring, 

predicting and 

experimenting   

Tier 3 keywords used 

and spelt correctly, 

practical skills inc 

observing, 

communicating, 

classifying, measuring, 

predicting and 

experimenting   

Tier 3 keywords used 

and spelt correctly, 

practical skills inc 

observing, 

communicating, 

classifying, measuring, 

predicting and 

experimenting   

Tier 3 keywords used 

and spelt correctly, 

practical skills inc 

observing, 

communicating, 

classifying, measuring, 

predicting and 

experimenting   

Tier 3 keywords used and 

spelt correctly, practical skills 

inc observing, 

communicating, classifying, 

measuring, predicting and 

experimenting   

4. SMSC  See SOW See SOW See SOW See SOW See SOW 

5. Skills For life  

Practical’s: Teamwork, 
problem solving,  
communication,  
building resilience   

Practical’s: Teamwork, 

problem solving, 

communication, 

building resilience  

Practical’s: Teamwork, 

problem solving, 

communication, 

building resilience  

Practical’s: Teamwork, 

problem solving, 

communication, 

building resilience  

Practical’s: Teamwork, 

problem solving, 

communication, building 

resilience  

a. Numeracy  

Manipulation and using 

equations, using ratio, 

basic addition 

multiplication and 

division 

Manipulation and 

using equations, using 

ratio, basic addition 

multiplication and 

division 

Trends 

Manipulation and 

using equations, using 

ratio, basic addition 

multiplication and 

division 

Manipulation and 

using equations 

Shapes of molecules  

Manipulation and using 

equations 

Shapes of molecules 

b. Literacy   

Correct use of tier 3 

words, written 

responses or 

conclusions 

Correct use of tier 3 

words, written 

responses or 

conclusions 

Correct use of tier 3 

words, written 

responses or 

conclusions 

Correct use of tier 3 

words, written 

responses or 

conclusions 

Correct use of tier 3 words, 

written responses or 

conclusions 

Specific definitions 



Specific definitions Specific definitions 

Description of trends 

with justification 

Specific definitions Specific definitions 

Description of trends 

with justification 

Analytical evidence to prove 

molecules 

6. FBV  
Working mutually with 

others demonstrating 

tolerance and respect   

Working mutually with 

others demonstrating 

tolerance and respect   

Working mutually with 

others demonstrating 

tolerance and respect   

Working mutually with 

others demonstrating 

tolerance and respect   

Working mutually with others 

demonstrating tolerance and 

respect   

7. Key assessment focus, 

suggested assessments  

Teacher assessment- 

End of topic test and 

required practical’s  

Peer assessment – 

tutorial questions 

Teacher assessment- 

End of topic test and 

required practical’s 

Peer assessment – 

tutorial questions 

Teacher assessment- 

End of topic test and 

required practical’s 

Peer assessment – 

tutorial questions 

Teacher assessment- 

End of topic test and 

required practical’s 

Peer assessment – 

tutorial questions 

Teacher assessment- End of 

topic test and required 

practical’s 

Peer assessment – tutorial 

questions 

8.  
Homework/Independent  
Learning  

Homework and 
independent learning 
tasks set on a regular 
basis to cover multiple  
aspects of literacy, 

numeracy, exam 

practice and research.  

Each topic has IL 
assigned via a 
workbook and tutorial 
questions 

Homework and 

independent learning 

tasks set on a regular 

basis to cover multiple 

aspects of literacy, 

numeracy, exam 

practice and research.  

Each topic has IL 

assigned via a 

workbook and tutorial 

questions 

Homework and 

independent learning 

tasks set on a regular 

basis to cover multiple 

aspects of literacy, 

numeracy, exam 

practice and research. 

Each topic has IL 

assigned via a 

workbook and tutorial 

questions  

Homework and 

independent learning 

tasks set on a regular 

basis to cover multiple 

aspects of literacy, 

numeracy, exam 

practice and research. 

Each topic has IL 

assigned via a 

workbook and tutorial 

questions  

Homework and independent 

learning tasks set on a 

regular basis to cover 

multiple aspects of literacy, 

numeracy, exam practice and 

research.  

Each topic has IL assigned via 

a workbook and tutorial 

questions 

9. Special events/ Visits/  
Extra-curricular   

 Year 13 Manchester 

University trip – 

synthesis and analysis   
  Science research club   

 Science week 

assembly   

Science research club   
  Science research club     Science research club   

 

  

  


