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	Sir Harry Smith Community College Curriculum Map                SUBJECT:  Chemistry                     YEAR 13                2022-23

	Curriculum Intent: To provide a knowledge rich, spiral curriculum which gives students the skills to develop, rehearse and apply they’re scientific knowledge,  whilst also developing a curiosity of the universe. 


	School Values
	Curriculum Focus
	Term 1 – Physical Chemistry: Thermodynamics Rate Equations, Equilibrium Constant

Organic Chemistry: Optical Isomerism, Carbonyl compounds, Aromatic Compounds, Amines and Polymers
	Term 2 – Physical Chemistry: Electrode Potentials and Electrochemical Cells, Acids and Bases

Organic Chemistry: Amino Acids, Proteins and DNA, Chromatography

Inorganic Chemistry: Transition Metals and reactions in aqueous solution

	Term 3 – Organic Chemistry: Analysis and Structural Determination, Synthesis

Inorganic Chemistry: Reactions and Properties of Period 3 elements and compounds

Revision and exam preparation

	High Quality Learning Experience
	Literacy Skills and Key Vocabulary
	Enthalpy, entropy, chiral, asymmetric, enantiomer, optical isomerism, polarised light, racemate, delocalisation, rate determining step, partial pressures, mole fractions, condensation, polyamides, poly amines
	Electrochemical series, standard conditions, buffer solutions strong and weak acids, zwitterions, dielectric point, polypeptide, nucleotides, nucleosides, cisplatin, stationary phase, mobile phase, Rf values, adsorption, catalysis, heterogeneous, homogeneous, variable oxidation states, displacement, complex, ligand, unidentate, bidentate, multidentate, chelate
	Nuclear magnetic resonance, chemical shift, deshielding, splitting, chemical environments, amphoteric

	Pursuit of Excellence
	Knowledge and Skills
	Thermodynamics

List the enthalpy changes that are relevant to the formation of ionic compounds
· Illustrate how a Born-Haber cycle is constructed for a simple ionic compound
· Describe how Born-Haber cycles can be used to predict enthalpy changes of formation of theoretical compounds
· Describe how to find the enthalpy change of solution.
Describe the evidence that theoretical calculations for lattice enthalpies provide about bonding.
· Explain why endothermic reactions occur
Explain how a temperature change affects feasibility

Optical Isomerism

Describe how IUPAC rules are used for naming organic compounds
Describe what type of molecules show optical isomerism
•	State what a racemate is
•	Describe how a racemate is formed by synthesis

Carbonyl Compounds

Describe aldehydes and ketones
State how aldehydes and ketones are named
· Describe the mechanism of nucleophile addition reactions of carbonyl compounds
Describe how these compounds react when oxidised and reduced.

· Describe carboxylic acids and esters
· State how they are named.
· Describe how carboxylic acids react
· State how esters are formed from carboxylic acids
· Describe how esters are hydrolysed
Describe how esters are used.
· Describe acylation reactions
Explain the nucleophilic addition–elimination mechanism for acylation reactions.




Rate Equations
Define the rate of a reaction
· Define the expressions order of reaction and overall order of reaction 
· Define the expression rate equation
· State what a rate equation is
Define the term rate constant of  a rate equation
· Describe how the order of a reaction with respect to a reagent is found experimentally
· Describe how a change in concentration affects the value of the rate constant
Describe how a change in temperature affects the value of the rate constant
· Perform equations using the Arrhenius equation into the form lnk = 
Use experimental data to determine the activation energy of a reaction
· Define the expression rate-determining step of a reaction
Describe the connection between the rate equation for a reaction and the reaction mechanism

The Equilibrium Constant Kp
· State what is meant by partial pressure
· Apply the equilibrium law to gaseous equilibria
Predict the effect of changing pressure and temperature on a gaseous equilibrium

Aromatic Compounds
· Explain why the benzene ring is a planar hexagon
Explain why the carbon–carbon bonds are of equal length.
· Describe how substituted arenes are named
State how the arene ring affects reactivity
· Explain why arenes react by electrophilic substitution
· Describe the mechanism of nitration
Describe the mechanism of acylation

Amines and Polymers
· Describe what amines are
· Describe how they are named
Describe how they react

· Explain why amines behave as Bronsted-Lowry bases
Explain why the base strengths of amines differ from each other and from ammonia.
· Explain why ammonia and amines act as nucleophiles
· State how halogenoalkanes react with ammonia and amines
· State how amines are prepared from nitriles
State how aromatic amines are synthesised from benzene


	Electrode Potentials and Electrochemical Cells
Illustrate how half equations are written for the reactions at an electrode
· Explain the term standard electrode potential
· Describe how standard electrode potentials are measured
Describe the conventional representation of a cell
Describe how standard electrode potentials can be used to predict the direction of redox reaction
· Describe the differences between non-rechargeable, rechargeable and fuel cells
· Describe the electrode reactions in an hydrogen-oxygen fuel cell.
Describe the benefits and risks to society associated with each type of fuel cell

Acids, Bases and Buffers
· State the Brønsted-Lowry definitions of an acid and a base
· Describe what happens in Brønsted-Lowry acid-base reactions
State the expression for the ionic product of water Kw
· Define pH
· Explain why a logarithmic scale is used
· Describe how pH is measured
· Describe how the pH of  a system is used to find the concentration H+(aq) and OH-(aq) ions
Describe how the pH of a system is calculated from the concentration of H+ ions
· Define a weak acid and a weak base
Describe how the pH of a weak acid is calculated
· Describe how pH is experimentally determined
· Describe the shapes of the pH curves for acid-base titrations
Define the equivalence point
· describe how pH curves ca be used to select a suitable indicator
· describe how the end point can be found from the curves
Explain the significance of  the half-neutralisation on these curves

· State the definition of a buffer
· Describe how a buffer works
· Describe how the pH of an acidic buffer solution can be calculated
Describe what buffers are used for

Amino Acids, Proteins and DNA
· State what amino acids are
Describe why they have both acidic and basic properties.
· State what peptides are
· Describe how amino acids form proteins
· Describe the primary, secondary, and tertiary structures of proteins
· State what bonds hold protein molecules in their particular shapes
Describe how proteins can be broken down.
· Describe what an enzyme is
Describe enzyme action
· State what a nucleotide is
· Describe how nucleotides bond together to form a single strand of DNA
Describe how complementary strands of DNA are formed.
Describe how the anti-cancer drug cisplatin works

Chromatography
· State how similar substances can be separated using chromatography
· Describe column chromatography
· Describe gas–liquid chromatography
· Describe thin-layer chromatography
Describe gas chromatography mass spectrometry (GCMS).





Transition Metals and Reactions in Aqueous Solution
· Describe the characteristic properties of the elements titanium and copper
Explain these in terms of electronic structure.

· State what the terms ligand, co-ordinate bond and coordination number mean.
· Explain what bidentate and multidentate ligands are
· Explain how the size of the ligand affects the shape of the complex ion
Explain how ligand charge affects the charge on the complex ion
· Describe the origin of the colour of a transition metal complex ion
· Explain what factors determine the colour of a complex ion
Describe how the concentration of iron(II) ions in aqueous solution can be found.
· State what is meant by heterogenous and homogenous catalysts
· Describe how heterogenous catalysts are made more efficient
Explain how a homogenous catalyst works
· Describe metal aqua ions
State what determines the acidity of metal aqua ions in aqueous solutions
· Explain the changes in the coordination numbers and charges of complexes when different ligands are substituted
Explain why complexes formed with multidentate ligands are more stable than those with monodentate ligands
describe products of the reactions between bases and metal aqua ions
	Organic Analysis and Structural Determination
Describe how organic groups can be identified
· Explain the principles of NMR
· Describe the 13C NMR spectrum
· Explain the chemical shift
Describe what information a 13C NMR spectrum gives.
· Explain a 1H NMR spectrum
· Describe what information a 1H NMR spectrum gives
Explain what the integration trace shows
· Explain what causes spin–spin coupling
· Describe the n + 1 rule
Explain how 1H NMR spectra can be interpreted


Organic Synthesis
Describe how organic reactions can be used to synthesise to get molecules

Reactions and properties of Period 3 elements and compounds

· State how, and under what conditions, sodium and magnesium react with water
State how elements from sodium to sulfur react with oxygen.
· Describe how the physical properties of the oxides are explained in terms of their structure and bonding
· State how the oxides react with water.
Describe how the structures of the oxides explain the trend in their reactions in water.
· Describe how the oxides of the elements in Period 3 react with acids.
· Describe how the oxides of the elements in Period 3 react with bases
State the equations for these reactions.


	
	Subject specific pedagogy
	Working through department based activities/work books, practical experiments, molecular modelling, research tasks and presentations

	Extending the boundaries of learning
	Cultural Capital and beyond the curriculum
	Possible visits to external speakers and laboratories

	Achievement
	Assessment
	Regular Formative and Summative Assessment


	Valuing People
	How our curriculum meets the needs of every individual
	Wider reading available to go beyond the curriculum. 
Various online platforms to help learners who fall behind or who are struggling.
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Sir Harry Smith Community College Curriculum

Our curriculum is designed to support our Mission and Values,

is shaped by the belief that every student will have access to a great curriculum that encourages,

motivates, and inspires students to love learning and develop a deep knowledge of curriculum content.

Pursuit of excellence

Valuing people

Achievement

High quality learning

experience

Extending the boundaries of
learning

Our Values and the Curriculum

An engaging and challenging curriculum with the highest quality of learning and teaching that stretches and develops students’
aspirations.

A curriculum that meets the needs of every individual learner and encourages all students to develop relationships based on
mutual respect and understanding in order to make a valued contribution to the school and the wider community.

A curriculum that supports all students to acquire the knowledge and skills necessary to attain the qualifications which best
prepare them for post 18 opportunities and future careers

Through our curriculum students develop a life long love of learning and the necessary skills to be confident, resilient,
responsible and ambitious learners.

Through the curriculum and beyond, provide the highest holistic educational experience for all students. Each individual student
will have the opportunity to enjoy a varied range of academic, cultural, artistic, physical and social activities that enhance and
extend the curriculum; including providing a range of opportunities for spiritual, moral, social and cultural (SMSC) education that
instils the values of the College and our community.




