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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

Calculate entropy changes

Kinetics

Define the rate of a reaction

Define the expressions order of reaction and overall order of reaction

Define expression rate equation

State what a rate equation is

Define the ter rate constant of a rate equation

Describe how the order of a reaction with respect to a reagent is found experiementally

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

Define the expression rate-determining step of a reaction

Describe the connection between the rate equation for a reaction and the reaction  mechanism

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

Illustrate how far 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 coventional representation of a cell

Describe how standard electrode potentials can be used to predict the direction of a redox reaction

Describe the differences between non-rechargeable, chargeable and fuel cells

Describe the electrod reactions in a hydrogen-oxygen fuel cell

Describe the benefits and risks to society associated with each type of cell
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Periodicity
State how and under what conditions, sodium and magnesium react with water

State how the elements from sodium to sulphur 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

States the equations for these reactions

The transition metals

Describe the characteristics properties of the elements titanium to copper

Explain these in terms of structure

State that the terms ligand, co-ordinate bond and coo-rdination number mean

Explain what bidentate and multidentate lignads are

Explain how th size of the ligand affects the shape of the complex ion

Explain how ligand charge determines 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 iorn (II) ions in aqueous solution can be found

State what is meant by heterogeneous and homogeneous catalysts

Describe how heterogeneous  catalysts can be made more efficient

Explain how a homogeneous catalyst works

Reactions of inorganic compounds

Describe metal aqua ions

State what determines the acidity of metal aqua ions in aqueous solutions

Explain the changes in the co-ordination 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
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Nomenclature and isomerism
Describe how IUPAC rules are used for naming organic compounds

Describe what type of molecules show optical isomerism

State what racemate is

Describe how a racemate is formed by synthesis

Compounds containing the carbonyl group

Describe aldehydes and ketones

State how aldehydes and ketones are named

Describe the mechanism of nucleophilic addition reactions of carbonyl compunds

Describe how these compounds react when oxidised or reduced

Describe carboxylic acids and esters

State how carboxyic acids and esters are named

Describe how carboxylic acids react

State how esters are formed from carboxylic acids

Describe how esters are hydolysed

Describe how esters are used

Describe acylation reactions

Explain the nucleophilic addition-elimination mechanism for acylation reactions

Aromatic chemistry

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 th arene ring affects reactivity

Explain why arenes react by electrophilic substitution

Describe the mechanism of nitration

Describe the mechanism of acylation

Amines

Describe what amines are

Describe how amines are named

Describe how amines react

Explain wht 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

Polymerisation

Describe a condensation polymer

Explain what sorts of molecules react to form condensation polymers

Amino acids, proteins and DNA

State what amino acids are

Describe why they have both acidic and basic properties

State what peptides are
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Mathematical skills
I can use correct Units

I can use and convert to standard form

I can convert to base units

I can use  and understand prefixes and suffixes of units

I can correct to the correct number of significant figures

I can change the subject of an equation

I can substitute into equations

I can interpret graphs

I can draw graphs correctly

I can find the rate of a reaction from a graph

I can use tangents in order to calculate the rate of a reaction from a graph

I can use and interpret logarithms

I can calculate and interpret angles

I understand how angles are represented in diagrams depending on their orientation within the molecule
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