Chemistry Year 12 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 

	Atomic structure
Bonding
Periodicity

	Amount of substance
Introduction to organic
Alkanes 

	Group 2
Group 7
Kinetics 

	Alkenes 
Haloalkanes 
	Equilibria
Energetics
	Alcohols 
Analytical Techniques

	Critical Prior Knowledge 
	Atomic Structure GCSE
Atomic structure, identification of ions by chemical and analytic techniques.

GCSE Bonding


	Amount of substance GCSE Mass conservation, reacting masses and equations, yield and atom economy, solutions, molar gas volume. 

Introduction to Organic 
GCSE 
Carbon compounds, alkenes and alcohols.

	GCSE The periodic table

GCSE Rates of reaction


	Y12 Introduction to organic, alkanes,
	GCSE reaction enthalpies.
	GCSE Alkenes and alcohols

	Overall Intent
(Big ideas and key concepts)

	Atomic structure and isotopes. Mass spectroscopy and analysis of data from this. The 1st ionisation and successive ionisation of elements. 

Electron configurations.
Ionic, covalent, giant covalent, metallic, electronegativity, intermolecular forces, hydrogen bonding, changes of state, shapes of molecules, ionic equations.

Trends across period 3. Oxidation states, half equations

	Relative masses, moles, empirical and molecular formulae, reacting masses, solutions, gases, yield and atom economy, titration.

Carbon compounds, nomenclature, isomerism.

Fractional distillation, cracking, combustion of alkanes. Free radical substitution. 
	Properties of group 2 elements, properties of group 2 hydroxide and sulfates. 

Group 7 elements, displacement reactions and REDOX, uses of halogens.

Effect of concentration, temperature, surface area, catalysts and pressure on rates of chemical reaction. MaxwellBoltzmann distribution. Dynamic equilibrium, Le Chatelier’s principle, Kc.

	The nature of the structure of the π bond in alkenes. E-Z (cis-trans) isomerism 

Electrophilic addition, addition polymerisation.

The mechanism of nucleophilic substitution of haloalkanes. The elimination mechanism from haloalkanes. 

Nomenclature of primary, secondary and tertiary haloalkanes.

The environmental issues associated the CFC’s and the ozone layer.
	Dynamic equilibrium, Le Chatelier’s principle, Kc.

Calorimetry, combustion, Hess Law using enthalpy of formation and combustion data, mean bond enthalpies.
	Ethanol production, nomenclature, distillation, oxidation, aldehydes and ketones test, elimination. 

Infrared spectroscopy.

	Essential
Knowledge milestones 
(What students must master)


	Structure of the atom and how this has changed with time. Properties of subatomic particles. Electron configurations including s, p, and d sub-levels. The trend in 1st ionisation energies and subsequent ionisations with emerging ability to explain these based upon electron configurations.

Understanding of the bonding within ionic, simple covalent, giant covalent and metallic substances and the properties of these substances. Electronegative elements. Intermolecular forces. Determination of shapes of molecules for unknown compounds.

Explanations and discussion on the trends in first ionisation energies, atomic radii, and melting points across period 3.





	Amount of substance calculations including reacting mass calculations, determination of empirical formulae, percentage yield, atom economy and amount of substance in gases and solutions. Presenting answers to the correct number of significant figures and working with standard form. 
Competence with the practical techniques, making up volumetric solutions and titration.

IUPAC nomenclature of branched alkanes, simple alkenes and haloalkanes. Representing molecules with structural formulae, empirical and molecular formulae. Structural isomerism.

s. Use of alkanes as fuels and environmental issues associated with this. Processing crude oil by fractional distillation and by catalytic and thermal cracking. The mechanism of free radical substitution in the formation of haloalkanes. The environmental issues associated the CFC’s and the ozone layer.
	Understanding of reactions and trends in group 2 and 7 elements. 

Using collision theory and Maxwell Boltzmann distribution to explain the impact of changing conditions of the rate of reaction. 

Competence with the practical techniques measuring rates of reactions.


	Further application of IUPAC nomenclature at for haloalkanes and alkenes.

Description of the structure of a π bond and the sideways overlap of adjacent p orbitals.

Markownikoffs rule and formation of major and minor isomers on reaction of the alkene double bond.

C-I-P rules and E/Z and Cis/trans isomerisation in alkenes

Electrophilic addition, addition polymerisation.

The mechanism of nucleophilic substitution of haloalkanes with the hydroxide ion, cyanide ion and ammonia. The elimination mechanism from haloalkanes. Nomenclature of primary, secondary and tertiary haloalkanes.


The environmental issues associated the CFC’s and the ozone layer
	Understanding of 
And ability to describe the effect of changes of pressure and temperature on the rate and yield of a given equilibria.

Calculation of Kc from given equilibria data.

The use of simple calorimetry to determine enthalpy changes for neutralisation and combustion reactions.

The application of Hess Law. 

Calculation of enthalpy change using mean bond enthalpy data. 

Competence with the practical technique calorimetry.
	Understanding of the different methods of ethanol production via fermentation and from ethene. 

Products of complete and incomplete oxidation of primary and secondary alcohols. 

Chemical tests for alcohols, aldehydes and ketones. 

Elimination from alcohols. 

Identification of organic compounds by infrared spectroscopy. The use of high resolution mass spectroscopy in the identification of molecules with similar Mr.

[bookmark: _GoBack]Application core practical techniques: reflux, reduced pressure filtration, recrystallization, melting point analysis.

	Cultural Capital



	
	Links to global warming, the role of chemists and development of synthetic materials and their environmental impact.
	Industrial processes, uses of catalysts reducing energy requirements 
	The role of chemists and development of synthetic materials and their environmental impact.
	
	

	Assessment Points

	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.
	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.
	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.
End of year assessment of all year 12 work.

	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 Periodicity 

Y13 Transition Metals
	Y12 & Y13 Mole calculations will be fundamental in all chemistry topics in particular physical chemistry topics

Y12 & Y13 All future organic topics.
	Y13 Kinetics
	Y13 Amines Organic synthesis, structure and bonding in Benzene.
	Y13 Thermodynamics
	Y13 Aldehydes and ketones, organic synthesis. Y12 &Y13 Analysis will support all aspects of organic chemistry covered.



