Chemistry Year 13 Curriculum Overview
	
	Autumn
	Spring
	Summer

	
	Learning Cycle
Teacher 1
	Learning Cycle Teacher 2
	Learning Cycle
Teacher 1
	Learning Cycle Teacher 2
	Learning Cycle
Teacher 1
	Learning Cycle Teacher 2

	Topic 

	NMR spectroscopy
Aldehydes and ketones 
Carboxylic acids Aromatics
	Kinetics 
Thermodynamics
Equilibrium Kp
Acids and bases
	Amines
Optical isomerism
Amino acids 
Proteins and DNA
Polymers
	Transition metals
Electrode potentials Redox titrations
	Exam preparation and review of the course

	Critical Prior Knowledge 
	Y12 Organic chemistry

Y12 Alkenes

	Y12 Kinetics

Y12 Equilibria

GCSE Reactivity of acids 

Y12 Amount of substance

	Y13 Carboxylic acids Amines Acids and bases Polymers Chromatography

	Y12 Atomic structure

Y12 Amount of substance Redox
	Y12 & Y13 Application of knowledge from all aspects of the course.

	Overall Intent
(Big ideas and key concepts)

	Analysis by 1H and 13C NMR spectroscopy, solvents, reference, spin-spin coupling, integration, chemical shift and shielding, interpretation of spectra.

Aldehydes and ketones nomenclature, nucleophilic addition. Carboxylic acids, ester synthesis, hydrolysis of esters, triglycerides, biodiesel, acid anhydrides and acyl chlorides, nucleophilic addition elimination.

Aromatic nomenclature, properties, electrophilic substitution.

	Orders of reaction, rate constant, deducing rate equations from kinetics data. Determining order of reaction by initial rate and continuous monitoring methods, Arrhenius equation, rate determining step.


Calculating enthalpy change, definitions, BornHaber cycles, perfect ionic model, mean bond enthalpies, entropy, Gibbs free energy.

Mole fractions, partial pressures, Kp calculations. Effect of changing conditions on Kp.

pH of strong/weak acids/bases, water, dilute solutions. Kw, Ka, pH curves, titration calculations, buffer solutions, acidic buffer calculations.
	Amine nomenclature and base strength. Nucleophilic substitution, amine synthesis from nitriles vs haloalkanes

Optical isomerism, chirality.

Structure of amino acids, proteins, TLC, enzymes, DNA, cisplatin. Condensation polymerisation, biodegradability and disposal of polymers.
	Transition metal properties, electron configuration, colour, complexes, isomerism.

Constructing halfcells, electrochemical series, energy from cells. 

Redox titrations and calculations.


	Exam technique and review of key topics.
	Exam technique and review of key topics.

	Essential
Knowledge milestones 
(What students must master)


	Analysis of NMR spectra to determine the structure of an unknown organic molecule utilising information attained from the chemical shift, integration and spin-spin coupling.

Knowledge of the chemical tests to identify aldehydes and ketones. Representing the mechanism of nucleophilic addition in reduction of aldehydes and ketones and in the formation of hydroxy nitriles.

Understanding of carboxylic acids as weak acids and in the reaction with alcohols to form esters. IUPAC nomenclature of esters and knowledge of the acid catalysed and base catalysed hydrolysis reactions. Knowledge of triglycerides as esters and the hydrolysis of these in the formation of soap and the transesterification reaction in the formation of biodiesel. Competence with the practical technique testing melting point by melting point analysis.

Structure of the benzene ring and the delocalised π bonding. Nomenclature of structures, properties, electrophilic substitution.

	
Understanding of and determination of orders of reactions, rate constants and measuring rate by initial rate and continuous monitoring methods. 
Application of the Arrhenius equation. Identification of the rate determining step. Competence with the practical techniques linked to this.

Calculations of enthalpy changes via Born-Haber cycles versus perfect ionic model. Determination of feasibility of a chemical reaction using Gibbs free energy. 

Understanding of entropy in chemical reactions.

Construction of expressions for determination of Kp.

Understanding of pH and calculation of concentration of hydrogen ions in solutions of strong and weak acids/bases. Determination of Ka. Analysis of pH curves. More complex titration calculations. Understanding of chemical buffers and performing buffer calculations. Competence with the practical technique investigating pH change.
	Application of IUPAC nomenclature to amines. Nucleophilic substitution mechanism in the formation of primary, secondary and tertiary amines. 

Understanding of the formation of primary amines via the reduction of nitriles. 

Understanding of the base strength of primary, secondary and aromatic amines.

Identification of optical isomers within organic molecules. Understanding of the implication of optical isomerism in organic chemistry in particular within drugs. 

Understanding of the interaction of optical isomers with plane polarised light. Correct use of key terminology.

Knowledge of the structure of amino acids at different pH’s and a zwitter ions. The amphoteric nature of amino acids. The polymerisation reaction and structure of dipeptides, polypeptides and as proteins. The primary, secondary and tertiary structure of proteins and the forces that hold these structures together. 

Understanding of the structure and bonding in DNA. The interaction between cisplatin and DNA. 

Competence with the practical technique TLC.
	Understanding of the fundamental properties of transition metals including the origin of colour in transition metal complexes, shape of complexes, and the application of IUPAC nomenclature to the naming of transition metal complexes. The use of colorimetry in the determination of concentration of transition metal solutions.

Representing chemical cells. Calculation of electrode potentials. Understanding of and deducing EMF of a cell. Knowledge of the application of electrochemical cells and fuel cells. Competence with the practical technique measuring the EMF of an electro chemical cell. 

Application of knowledge of titration and titration calculations in redox titrations.

Understanding of ligand exchange reactions with hydrochloric acid and concentrated ammonia solution. Knowledge of the colour of key transition metal solutions and precipitates. 

Competence with the practical technique observing these transition metal solution reactions.
	Students bring together the content learnt over the course and apply this to various contexts.



	Cultural Capital



	Links to MRI scans 
Environmental issue with compounds in industrial processes
	Energy efficiency
	Polymers issues with disposal and production damage to the environment from  micro plastics
	Earths resources environmental impact
	
	

	Assessment Points
[bookmark: _GoBack]
	Weekly marked homework tasks for each teacher plus in class assessment of work. CPAC required practicals.
Interim exam (based on past paper questions) at half and end of term.
Full mock exam in January.
	Weekly marked homework tasks for each teacher plus in class assessment of work. CPAC required practicals.
Interim exam (based on past paper questions) at half and end of term.
	Lots of past paper practice.

Final External exams (3 papers)

	ECC Student Characteristics


	Through these units we will encourage students to work hard and be resilient individuals who embrace challenge and through their creativity and endeavours become reflective learners. Mastering the key concepts of each topic before being able to build on these ideas as they are interleaved through other units later in the course. We will also develop their independence as well as their practical skills.

	Connection to future learning
(When is this developed / revisited)?


	Y12 &Y13 Analysis will support all aspects of organic chemistry covered. Analytical techniques
	Y13 Thermodynamics
	Y12 & Y13 All aspects of organic chemistry
	Y13 Catalysis Redox titrations Reactions of ions in aqueous solution
	
	



