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Our Academic Curriculum is designed to give our students access to the best that has been 
thought and said, helping to engender an appreciation of human creativity and achievement.  Our 
Key Stage 5 curriculum, followed by Year 12 and 13 students, consists of more than 20 subjects 
leading to A Level qualification alongside an enhanced curriculum. It is an ambitious and dynamic 
curriculum which gives students the opportunity to access knowledge which goes beyond the A 
Level specification at Key Stage 5.   
 
Our Academic Curriculum at Dartford Grammar School for Girls aims to ensure that all students: 

● Flourish academically and develop their skills and talents as individuals. 
● Develop a strong sense of community and responsibility to both ourselves and others. 
● Experience challenge and stimulation of their minds through excellent teaching, diverse 

learning opportunities, and a rich, balanced curriculum. 
● Explore and develop their personal interests though extra-curricular opportunities. 
● Reach their potential through personalised and specialist support and guidance. 
● Are encouraged to develop as global citizens and to make a significant contribution to the 

wider world. 

 

End of Key Stage Expectations: 
Our academic Sixth Form curriculum prepares students for higher education (including study at 
Oxbridge and other world class universities) and high quality employment. By the end of Sixth 
Form, students will have achieved excellent A Level results, be well-rounded and confident 
individuals who are well prepared for the next stage of their lives. 
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CHEMISTRY 
 

A Level Specification 
The exam board that the students study is OCR. Please click here for the Chemistry A Level 
specification.   

Subject Curriculum Intent  
In addition to the aims of the A Level specification, our ambitious curriculum for CHEMISTRY at 
DGGS is designed: 

● To continue supporting students in developing the ability to make synoptic links between 
key concepts in Chemistry.  

● To continue supporting students in developing practical skills necessary to carry out 
investigations accurately and safely to ensure that students pass the Practical 
Endorsement. 

● To continue supporting students in developing critical thinking and data analysis skills to 
allow students to apply knowledge successfully to novel contexts.  

● To continue supporting students in becoming better independent learners who have the 
ability to reflect on their work to make progress in preparation for life beyond Sixth form. 

Curriculum Summary – Year 12 

Term 1 and 2 

Content Knowledge (what do we want students to know?) 
 

Procedural Knowledge (What do we want students to be 
able to do?) 

Transition Unit (to be taught by both teachers) 

• Ions and chemical formulae 

• Calculations and titrations 

• Atomic structure and periodic table 

• Structure and bonding 

• Balancing chemical equations 

• Organic chemistry  
Module 2 Foundations in Chemistry (to be split between 
both teachers term 1, first teacher to finish term 2) 

• Atomic Structure, Isotopes and Relative Mass 

• Formulae and Equations 

• Amount of Substance, moles and reacting quantities 

• Acids, bases, neutralisation and titrations 

• Redox 

• Electron Structure 

• Ionic Bonding, Covalent Bonding & Structure 

• Shapes of Molecules and Ions 

• Electronegativity & Polarity 

• Intermolecular Forces and Hydrogen Bonding 

• Module 3 Periodic Table and Energy (to be taught 
by second teacher) 

• The Periodic Table 

• Ionisation Energies 

• Periodic Trends Structure & Bonding 
Module 4 Core Organic Chemistry and Analysis (to be taught 
by second teacher) 

• Nomenclature and formulae of Organic Compounds. 

• Isomerism 

• The transition unit is designed to ensure all students 
have a solid foundation and to introduce them to 
the A-level mindset. 

• Apply knowledge of atomic structure and isotopes to 
new concepts. To write and predict formulae of 
compounds. 

• Demonstrate application of Avogadro’s constant and 
the mole. To apply these to calculations involving 
mass, volume and concentration across states.  

• Demonstrate the application of acid, bases and 
neutralisation reactions. To prepare standard 
solutions and perform titrations to an appropriate 
degree of accuracy and analyse results competently.  

• Determine the oxidation number of an atom and 
apply this to oxidation, reduction and redox 
reactions. 

• Understand the concept of orbitals, sub-shells and 
shells, using this to draw electron configuration. 

• To define ionic and covalent bonding and structures. 
To predict, explain and compare physical properties. 

• Draw 3D shapes of molecules and ions. To predict 
and explain these shapes using electron-pair 
repulsion theory. 

• Define electronegativity and apply it to explain the 
polarity of bonds and molecules. Use polarity to 
explain the intermolecular forces between 
molecules.  

https://www.ocr.org.uk/images/171720-specification-accredited-a-level-gce-chemistry-a-h432.pdf
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• Introduction to Reaction Mechanisms 

• Properties and reactions of Alkanes 
 
 

• Apply knowledge to make developed comparisons 
between elements in groups and periods.  

• To apply the IUPAC rules for naming organic 
compounds and draw them as different formulas. 

• Define structural isomerism and determine the 
number of isomers from a molecular formula. 

• To know the types of reaction mechanism and 
describe them using homolytic and heterolytic 
fission and curly arrows. 

• Explain and compare physical properties of organic 
compounds in terms of bonding, shape, and chain 
length. 

• Demonstrate understanding of combustion and 
substitution reactions of alkanes. To complete the 
free radical substitution mechanism when reacting 
with halogens. 

Term 3 and 4 

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be 
able to do?) 

Module 4 Core Organic Chemistry and Analysis (to be taught 
by second teacher) 

• Properties and reactions of Alkenes 

• Stereoisomerism 
• Properties and reactions of alcohols 

• Properties and reactions of haloalkanes 

• Organohalide compounds in the environment 

• Practical techniques and synthetic routes 

• Mass and Infrared spectrometry 
Module 3 Periodic Table and Energy (to be taught by first 
teacher) 

• Group 2 and the Halogens 
• Qualitative analysis 

• Enthalpy Changes and Bond Enthalpies 

• Hess' Law & Enthalpy Cycles 

• Rates of reaction and Catalysts 

• Boltzmann Distribution 

• Dynamic Equilibrium 

• The Equilibrium Constant 

• Demonstrate understanding of addition reactions of 
alkanes, including addition polymerisation. To 
complete electrophilic substitution mechanisms. 

• Define stereoisomerism and classify compounds as 
cis/trans or E/Z isomers when applicable.  

• Evaluate the environmental impacts of alkenes and 
means of disposal 

• Classify alcohols as primary, secondary or tertiary. 
Demonstrate understanding of their oxidation, 
elimination and substitution reactions.  

• Compare and explain the reactivity of haloalkanes. 
Demonstrate understanding of their substitution 
reactions and complete nucleophilic substitution 
mechanisms. Evaluate the environmental concerns 
of organohalide compounds. 

• To describe, explain and carry out distillation and 
reflux techniques to synthesise organic compounds. 

• Plan appropriate reaction pathways to synthesise 
organic compounds to a set brief.  

• Interpret mass and infrared spectrograms to identify 
compounds and make conclusions on purity. 

• Explain the trends in properties, reactivity and 
ionisation energy in Groups 2 and 7. To understand 
the characteristic reactions for these groups. 

• To describe, plan and carry out qualitative tests to 
identify unknown compounds. 

• To demonstrate understanding and application of 
average bond enthalpy and to calculate enthalpy 
changes. 

• Understand Hess’ law and use enthalpy cycles to 
determine enthalpy changes from formation and 
combustion data. 

• Explain reaction rate and factors affecting it using 
collision theory. Describe the role of homo’ and 
heterogeneous catalysts and evaluate their effects. 

• Describe the features of Boltzmann distribution, 
explain the factors that affect it and represent it 
graphically.  

• Demonstrate knowledge of dynamic equilibrium and 
application of le Chatelier’s principle to explain 
changes to the position of equilibrium.  
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• Understanding of expressions for Kc and equilibrium 
law calculations. 

Term 5 and 6 

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be 
able to do?) 

Module 5 Physical chemistry and transition elements (to be 
taught by both teachers) 

• Orders, Rate Equations & Rate Constants 

• Rate-determining Step 

• Rate Constants & Temperature 

• The Equilibrium Constant Kc and Kp 

• Controlling the Position of Equilibrium 

• Brønsted-Lowry Acids & Bases 

• pH Scale and Strong Acids 

• Acid Dissociation Constant Ka 

• Ka and pH Calculations 

• The pH of Weak Acids 
Throughout the year students will carry out and be assessed 
on the Practical Endorsement course 

• Demonstrate knowledge, understanding and 
application of the rate equation. To determine the 
orders of reaction and calculate the rate constant 
from experimental data and graphs, including the 
use of tangents, intercepts and gradients. 

• Plan and carry out rates of reaction experiments 
using initial rates and continuous methods. To 
analyse the data to answer a given brief. 

• Predict possible steps in reaction mechanisms from 
the rate equation and balanced symbol equation 
applying the principles of the rate determining step. 

• Explain the effects of temperature change on 
reaction rate and constant. Use the Arrhenius 
equation to calculate Ea and A graphically from 
experimental data. 

• Demonstrate knowledge and application of 
expressions for Kc for homogeneous and 
heterogeneous equilibria. Calculate equilibrium 
quantities using Kc. 

• Demonstrate knowledge and application of 
expressions for Kp for homogeneous and 
heterogeneous equilibria.  

• Explain the effect of concentration, pressure, 
temperature and catalysts on the position of 
equilibrium in terms of equilibrium constants. 

• Define Brønsted-Lowry acids and bases and describe 
them in terms of conjugate pairs and their roles in 
reactions. 

• Demonstrate understanding and application of the 
pH scale, to convert between pH and [H+]. Calculate 
the pH of strong acids and weak acids, using Ka. 

• Define and apply the concept of strong and weak 
acid to the acid dissociation constant. Be able to 
convert between Ka and pKa. 
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Curriculum Summary – Year 13 

Term 1 and 2 

Content Knowledge (what do we want students to know?) 
 

Procedural Knowledge (What do we want students to be 
able to do?) 

Module 5 Physical Chemistry and Transition metals (to be 
taught by first teacher) 

• Calculating pH of strong acids and strong bases 

• Buffer solutions and buffer solutions in the body  

• pH and neutralisation curves  

• Lattice enthalpy and enthalpy changes in solution  

• Entropy  

• Free Energy  

• Redox reactions  

• Redox titrations  

• Electrode potentials  
Module 6 Organic Chemistry and analysis (to be taught by 
second teacher) 

• Carbonyl compounds  

• Carboxylic acids  

• Amines  

• Amino acids and chirality  

• Condensation polymers and C-C bond formation 

• Organic synthesis and synthetic routes  

● Convert between pH and [H+]  

• Understanding the Kw equation and utilising this to 
calculate the pH of a strong base.  

• Understand how to rearrange the Ka expression to 
calculate the pH of a buffer solution.  

• Understand the composition of a buffer solution and 
its mode of action.  

• Understand how the carbonic acid-hydrogen 
carbonate buffer works to control pH change in the 
blood. 

• To carry out a titration curve practical accurately and 
work out the equivalence point. 

• To be able to draw Born-Haber cycles and use them 
to calculate lattice enthalpy. 

• To calculate enthalpy changes in solution 
experimentally and know the limitations.  

• To define entropy and describe the entropy change 
of a reaction.  

• To combine these concepts and use the Gibbs 
equations to determine reaction feasibility. 

•  To identify and test for different carbonyl 
compounds.  

• To recall the chemical tests necessary to distinguish 
between different carbonyl compounds. 

Term 3 and 4 

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be 
able to do?) 

In addition to the points above: 
Module 5 Physical Chemistry and transition metals  

• Electrode potentials and predictions from electrode 
potentials  

• The d-block elements  

• Properties of transition metals and transition metal 
compounds  

• Formation and shapes of complex ions  

• Reactions involving complex ions  

• Redox titrations  

• Analysis using redox titrations  

• Qualitative analysis using redox reactions 
Module 6 Organic Chemistry and analysis  

• How to prepare an organic solid  

• Re-crystallisation  

• Chromatography and functional techniques e.g. gas 
chromatography  

• Carbon-13 NMR spectroscopy  

• H NMR spectroscopy  

• Combined NMR techniques  
 

In addition to the points above: 

• To interpret electrode potential data  

• To calculate reaction feasibility from electrode 
potential data, relate to the Gibbs equation. 

• To describe and explain the properties of d-block 
elements and what makes a substance a transition 
element.  

• To draw 3D diagrams of complex ions and explain 
their shapes.  

• Use previous knowledge on stereoisomers and link 
this to isomers of complex ions. 

• To write equations for ligand substitution reactions 
and precipitation reactions of different transition 
metals. 

• To recall the colours of the different transition metal 
complexes. 

• To use these colours and reactions to work out a 
compound from qualitative experimental data. 

• To be able to prepare an organic solid such as 
aspirin, and describe the equipment and stages 
necessary.  

• To describe the steps in recrystallization of a product 
and why this is necessary. 

• To recall thin layer and gas chromatography and 
interpret results to find the identity of a compound. 

• To recall briefly how NMR works, and its application 
in industry. 
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• To use readouts from NMR data and NMR data 
sheets to work out the structure of a product  

Term 5 and 6 

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be 
able to do?) 

In addition to the points above: 

• Final review and revision of Paper 3 content  

• Synoptic question practice  
 
 
 

In addition to the points above: 

• To combine previous taught knowledge to be able to 
answer Paper 3 questions as this involves both sides 
of the course. 

• To apply knowledge to unfamiliar problems within 
challenging exam questions. 

 

 


