
A-LEVEL CHEMISTRY 
YEAR 13 

Autumn 1 Autumn 2 Spring 1 

Topics 

3.3.8 Thermodynamics 3.1.11 Electrochemistry 3.3.12-3.3.16: Polymers; Biochemistry; NMR; 
Chromatography 3.3.9 Carboxylic acid & derivatives 3.3.10 Aromatic chemistry 

3.3.11 Amines 

Learning objectives 

Born-Haber cycles; Enthalpy of solution; Perfect ionic 
model; Entropy & Free energy 
 

Half-cell electrode potentials; conventions for drawing cells; calculating cell 
EMF; standard hydrogen electrode; rechargeable batteries and fuel cells. 

Addition and condensation polymers; Amino 
acid chemistry; protein formation and structure 
inc. enzymes as catalysts; DNA structure; 
Organic synthesis routes; NMR interpretation; 
chromatography methods and comparison 

Carboxylic acid formation and reactions; Production, 
uses and hydrolysis of esters; fatty acids & biodiesel; 
Acylating agents; practical skills 

Benzenes structure determination; electrophilic substitution reactions 
Amine/amide nomenclature and basic properties. 
Amines an nucleophiles inc. nucleophilic addition-elimination reaction 
mechanism 

Knowledge/ skills to 
be gained 
 

Define enthalpy changes associated with BH cycles. 
Construct BH cycles to calculate enthalpy changes 
Explain differences between experimental and 
theoretical values of LE using the perfect ionic 
model. 
Calculate entropy; use Gibbs equation to calculate 
reaction feasibility at given temperatures. 

Understand what is meant by half-cell potential. 
Describe how to connect two half cells to produce a potential difference. 
Calculate the EMF of an electrochemical cell and represent the cell as a 
diagram using standard conventions. 
Describe the events occurring in a cell with regards to oxidation and 
reduction processes. 
Describe the conditions of the standard hydrogen electrode to determine 
electrode potential. 
Describe how rechargeable and hydrogen fuel cells work; evaluate their use. 
RP 8: Electrochemical cells 

Describe the formation and disposal issues 
associated with addition polymers. 
Describe the formation and hydrolysis products 
of condensation polymers. 
Describe the chemistry of amino acids and their 
zwitterion properties; draw peptide sequences 
using amino acid structures provided. 
Describe protein structure and intermolecular 
interactions 
Describe the structure of DNA, hydrogen 
bonding between complementary base pairs 
and interactions with drugs like cisplatin. 
Interpret C13 and H1 NMR spectra; justify the 
use of TMS and solvents; combine this with 
other spectroscopic methods to elucidate 
structures. 
Compare methods of chromatography and use 
TLC to analyse content of off-the-shelf 
analgesics. 
RP 12: Thin-layer chromatography 

Describe the preparation and reactions of carboxylic 
acids as weak acids; esterification with alcohols. 
Describe the products of acid and base hydrolysis of 
esters, including triglycerides to produce biodiesel. 
Describe acylation reactions inc. addition-elimination 
mechanism with acid chlorides. 
Justify the use of acid anhydrides industrially rather 
than acid chlorides. 
RP 10: Organic synthesis (Aspirin) 

Describe the structure of benzene and explain how the delocalised electron 
model was developed. 
Name aromatic molecules. 
Describe electrophilic substitution reactions of benzene inc. formation of 
cations, reaction conditions, reaction mechanism and further reactions. 
Nomenclature and basic properties of amines/amides. 
Formation of amines from haloalkanes and explain how a mixture of amines 
forms. 
Draw the mechanism for the reaction between acid chlorides with 
amines/amides; name the products. 

Assessment Formal assessment 3 (11): Thermodynamics Formal assessment 5 (13): Electrode potentials & Electrochemical cells Mock exams: shortened paper 1; full paper 2 

Links with 
prior/subsequent 
learning 

KS4: C2 Structure & Bonding; C5 Energy changes 
KS5: 3.1.2 Bonding; 3.1.4 Energetics 

KS4: C4 Chemical changes; C5 Energy changes 
KS5: 3.1.7 Redox 

KS4: C7 Organic chemistry; C8 Chemical 
analysis; B7 Inheritance & Evolution 
KS5: 3.3.2 Alkanes; AS Biology module 2 
Biological molecules and Nucleic acids 

KS4: C7 Organic chemistry 
KS5: 3.3.1 Intro to Organic; 3.3.6 Alcohols 

KS4: C7 Organic chemistry 
KS5: 3.3.1 Intro to Organic; 3.3.3 Haloalkanes 

Numeracy skills 
Constructing and rearranging equations to solve 
unknown values 

Constructing and rearranging equations to solve unknown values 
Calculation of Rf values; comparing data; 
calculating ratios 

 

  



 

A-LEVEL CHEMISTRY 
YEAR 13 

Spring 2 Summer 1 Summer 2 

Topic 

3.1.12 Acids & Bases Revision and preparation for final exams 
Completion pf practical activities and CPAC endorsement 
sign-off 

FINAL A-LEVEL EXAMS 

3.2.4-3.2.6 Period 3; Transition metals; Aqueous ion 
complexes 

Learning objectives 

pH strong acids, strong bases & weak acids. 
Kw; the ionic product of water. 
Titrations & pH curves; indicator selection 
Buffer properties and calculations 

 

Period 3 properties (inc. oxides) and reactions 
Transition metals as catalysts 
Shapes of complex ions and their identification. 
Ligand substitution reactions. 

Knowledge/ skills to 
be gained 
 

Calculate the pH of strong acids and the H+ 
concentration from pH using log10. 
Rearrange Kw to calculate the pH of strong bases. 
Calculate the pH of solutions formed from reacting a 
strong acid with a strong base. 
Use Ka to calculate the pH of weak acids and the 
change in pH when an acid or base is added. 
Use titration curves to determine the concentration of 
an acid or base and to select appropriate indicators. 
Calculated the pH of acidic buffers and the change in 
pH caused by the addition of a strong acid or base. 

 

Write equations for the reactions of period 3 elements 
with oxygen and water. 
Write equations for the reactions of period 3 oxides 
with water, acids and alkalis. 
Explain how transition metals can act as catalysts. 
Describe the shapes of some complex ions. 
Predict the products of reactions between metal-aqua 
complexes with sodium hydroxide and ammonia, 
including ligand substitution reactions. 

Assessment 
Formal assessment 4 (12): Acids & Bases 
Formal assessment 6 (14): Inorganic Chemistry 

 

Links with 
prior/subsequent 
learning 

KS4: C4 Chemical changes 
KS5: 3.1.7 Redox 

 

Numeracy skills 
Using log10; constructing and rearranging equations; 
graph interpretation skills. 

  

 


