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End of Topic Checklist – Kinetics – (Unit 4)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Demonstrate an understanding of the terms 'rate of reaction', 'rate equation', 'order of reaction', 'rate constant', 'half-life', 'rate-determining step', 'activation energy', 'heterogeneous and homogenous catalyst'.
	
	
	

	Select and describe a suitable experimental technique to obtain rate data for a given reaction, 

eg colorimetry, mass change and volume of gas evolved.
	
	
	

	Investigate reactions which produce data that can be used to calculate the rate of the reaction, its half-life from concentration or volume against time graphs, eg a clock reaction.
	
	
	

	Present and interpret the results of kinetic measurements in graphical form, including concentration-time and rate​-concentration graphs.
	
	
	

	Investigate the reaction of iodine with propanone in acid to obtain data for the order with respect to the reactant and the hydrogen ion and make predictions about molecules/ions involved in the rate-determining step and possible mechanism.
	
	
	

	Deduce from experimental data for reactions with zero, first and second order kinetics:

   i.
half-life (the relationship between half-life and rate constant will be given if required)

  ii.
order of reaction

  iii.
rate equation

  iv.
rate-determining step related to reaction mechanisms

   v.
activation energy (by graphical methods only; the Arrhenius equation will be given if needed).
	
	
	

	Investigate the activation energy of a reaction, eg oxidation of iodide ions by iodate(V).


	
	
	

	Apply a knowledge of the rate equations for the hydrolysis of halogenoalkanes to deduce the mechanisms for primary and tertiary halogenoalkane hydrolysis and to deduce the mechanism for the reaction between propanone and iodine.
	
	
	

	Demonstrate that the mechanisms proposed for the hydrolysis of halogenoalkanes are consistent with the experimentally determined orders of reactions, and that a proposed mechanism for the reaction between propanone and iodine is consistent with the data from the experiment.
	
	
	

	Use kinetic data as evidence for SNl or SN2 mechanisms in the nucleophilic substitution reactions of halogenoalkanes.


	
	
	


End of Topic Checklist – Application of Rates and Equilibria – (Unit 4)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Demonstrate an understanding of and distinguish between the concepts of thermodynamic stability and kinetic inertness.


	
	
	

	Calculate ΔSsystem and ΔSsurroundings to show that endothermic reactions can occur spontaneously at room temperature.

	
	
	

	Define the term enthalpy of hydration of an ion and use it and lattice energy to calculate the enthalpy of solution of an ionic compound.
	
	
	

	Demonstrate an understanding of the factors that affect the values of enthalpy of hydration and the lattice energy of an ionic compound.
	
	
	

	Use entropy and enthalpy of solution values to predict the solubility of ionic compounds.

	
	
	

	Demonstrate an understanding that when ΔStotal increases the magnitude of the equilibrium constant increases since 
ΔS = RlnK

	
	
	

	Relate the effect of a change in temperature on the value of ΔStotal.

	
	
	

	Demonstrate an understanding of how, if at all, and why a change in temperature, pressure or the presence of a catalyst affects the equilibrium constant and the equilibrium composition and recall the effects of changes of temperature and pressure on rate, eg the thermal decomposition of ammonium chloride, or the effect of temperature and pressure changes in the system N2O4 
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 2NO2.
	
	
	

	Use information on enthalpy change and entropy to justify the conditions used to obtain economic yields in industrial processes, and understand that in reality industrial processes cannot be in equilibrium since the products are removed, 
eg in the Haber process temperature affects the equilibrium yield and rate whereas pressure affects only the equilibrium yield (knowledge of industrial conditions are not required).
	
	
	

	Demonstrate an understanding of the steps taken in industry to maximise the atom economy of the process, eg recycling unreacted reagents or using an alternative reaction.
	
	
	

	Demonstrate an understanding of the importance of being able to control reactions, through knowledge of equilibrium constants and entropy changes, the importance of controlling reactions to produce adequate yields under safe, economically viable conditions and why some reactions 'go' and some will never occur.
	
	
	


End of Topic Checklist – Acid / base Equilibria – (Unit 4)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Demonstrate an understanding that the theory about acidity developed in the 19th and 20th centuries from a substance with a sour taste to a substance which produces an excess of hydrogen ions in solution (Arrhenius theory) to the Brønsted-Lowry theory.
	
	
	

	Demonstrate an understanding that a Brønsted–Lowry acid is a proton donor and a base a proton acceptor and that acid-base equilibria involve transfer of protons.
	
	
	

	Demonstrate understanding of the Brønsted–Lowry theory of acid-base behaviour, and use it to identify conjugate acid-base pairs.
	
	
	

	Define the terms pH, Ka and Kw, pKa and pKw, and be able to carry out calculations relating the pH of strong acids and bases to their concentrations in mol dm-3.
	
	
	

	Demonstrate an understanding that weak acids and bases are only slightly dissociated in aqueous solution, and apply the equilibrium law to deduce the expressions for the equilibrium constants Ka and Kw.
	
	
	

	Analyse the results obtained from the following experiments:

  i measuring the pH of a variety of substances, eg equimolar solutions of strong and weak acids / bases and salts.
 ii comparing the pH of a strong acid and a weak acid after dilution 10, 100 and 1000 times.
	
	
	

	Analyse and evaluate the results obtained from experiments to determine Ka for a weak acid by measuring the pH of a solution containing a known mass of acid, and discuss the assumptions made in this calculation.
	
	
	

	Calculate the pH of a solution of a weak acid based on data for concentration and Ka, and discuss the assumptions made in this calculation.
	
	
	

	Measure the pH change during titrations and draw titration curves using different combinations of strong and weak monobasic acids and bases.
	
	
	

	Use data about indicators, together with titration curves, to select a suitable indicator and the use of titrations in analysis.

	
	
	

	Explain the action of buffer solutions and carry out calculations on the pH of buffer solutions, 
eg making buffer solutions and comparing the effect of adding acid or alkali on the pH of the buffer.
	
	
	

	Use titration curves to show buffer action and determine Ka from the pH at the point where half the acid is neutralized.


	
	
	

	Explain the importance of buffer solutions in biological environments, eg buffers in cells and in blood (H2CO3/HCO3-) and in foods to prevent deterioration due to pH change (caused by bacterial or fungal activity).
	
	
	


End of Topic Checklist – Redox Equilibria – (Unit 5)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Demonstrate an understanding of the terms ‘oxidation number’, ‘redox’, ‘half-reactions’ and use these to interpret reactions involving electron transfer.
	
	
	

	Relate changes in oxidation number to reaction stoichiometry.

	
	
	

	Recall the definition of standard electrode potential and standard hydrogen electrode and understand the need for a reference electrode.
	
	
	

	Set up some simple cells and calculate values of Ecell from standard electrode potential values and use them to predict the thermodynamic feasibility and extent of reactions.
	
	
	

	Demonstrate an understanding that Ecell is directly proportional to the total entropy change and to lnK for a reaction.

	
	
	

	Demonstrate an understanding of why the predictions made using Ecell may not be borne out in practice due to kinetic effects and nonstandard conditions.
	
	
	

	Carry out and evaluate the results of an experiment involving the use of standard electrode potentials to predict the feasibility of a reaction, eg interchange of the oxidation states of vanadium or manganese.
	
	
	

	Demonstrate an understanding of the procedures of the redox titrations below (i and ii) and carry out a redox titration with:

 i.  potassium manganate(VII), eg the estimation of iron in iron tablets.

 ii. sodium thiosulfate and iodine, eg estimation of percentage of copper in an alloy.
	
	
	

	Discuss the uncertainty of measurements and their implications for the validity of the final results.

	
	
	

	Discuss the use of hydrogen and alcohol fuel cells as energy sources, including the source of the hydrogen and alcohol, eg used in space exploration, in electric cars.
	
	
	

	Demonstrate an understanding of the principles of modern breathalysers based on an ethanol fuel cell and compare this to methods based on the use of IR and to the reduction of chromium compounds.
	
	
	


End of Topic Checklist – Transition Metal Chemistry – (Unit 5)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Describe transition metals as those elements which form one or more stable ions which have incompletely filled d orbitals.
	
	
	

	Derive the electronic configuration of the atoms of the d-block elements (Sc to Zn) and their simple ions from their atomic number.
	
	
	

	Discuss the evidence for the electronic configurations of the elements Sc to Zn based on successive ionization energies.

	
	
	

	Recall that transition elements in general:

  i  show variable oxidation number in their compounds, eg redox reactions of vanadium.

 ii  form coloured ions in solution

iii  form complex ions involving monodentate and bidentate ligands.
iv  can act as catalysts both as the elements and as their compounds.
	
	
	

	Recall the shapes of complex ions limited to linear [CuCl2]-, planar [Pt(NH3)2Cl2], tetrahedral [CrCl4]- and octahedral [Cr(NH3)6]3+, [Cu(H2O)6]2+ and other aqua complexes.
	
	
	

	Use the chemistries of chromium and copper to illustrate and explain some properties of transition metals as follows:

  i  the formation of a range of compounds in which they are present in different oxidation states

 ii  the presence of dative covalent bonding in complex ions, including the aqua-ions

iii  the colour or lack of colour of aqueous ions and other complex ions, resulting from the splitting of the energy levels 
     of the d orbitals by ligands

iv  simple ligand exchange reactions

 v  relate relative stability of complex ions to the entropy changes of ligand exchange reactions involving polydentate 
     ligands (qualitatively only), eg EDTA

vi  relate disproportionation reactions to standard electrode potentials and hence to Ecell.
	
	
	

	Carry out experiments to:

  i  investigate ligand exchange in copper complexes.
 ii  study the redox chemistry of chromium in oxidation states Cr(VI), Cr(III) and Cr(II)

iii  prepare a sample of a complex, eg chromium(II) ethanoate.
	
	
	

	Recall that transition metals and their compounds are important as catalysts and that their activity may be associated with variable oxidation states of the elements or surface activity, eg catalytic converters in car exhausts.
	
	
	


	Explain why the development of new catalysts is a priority area for chemical research today and, in this context, explain how the scientific community reports and validates new discoveries and explanations, eg the development of new catalysts for making ethanoic acid from methanol and carbon monoxide with a high atom economy (green chemistry).
	
	
	

	Carry out and interpret the reactions of transition metal ions with aqueous sodium hydroxide and aqueous ammonia, both in excess, limited to reactions with aqueous solutions of Cr(III), Mn(II), Fe(II), Fe(III), Ni(II), Cu(II), Zn(II).


	
	
	

	Write ionic equations to show the difference between amphoteric behaviour and ligand exchange in the reactions.

	
	
	

	Discuss the uses of transition metals and/or their compounds, eg in polychromic sun glasses, chemotherapy drugs.
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