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End of Topic Checklist – Formulae, equations and amounts of substance – (Unit 1)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Demonstrate an understanding of the terms atom, element, ion, molecule, compound, empirical and molecular formulae.


	
	
	

	Write balanced equations (full and ionic) for simple reactions, including the use of state symbols.


	
	
	

	Demonstrate an understanding of the terms relative atomic mass, amount of substance, molar mass and parts per million (ppm), e.g. gases in the atmosphere, exhausts, water pollution.
	
	
	

	Calculate the amount of substance in a solution of known concentration (including titration calculations), e.g. use data from the concentrations of the various species in blood samples to perform calculations in mol dm-3
	
	
	

	Use chemical equations to calculate;

    i. reacting masses and vice versa using the concepts of amount of substance and molar mass

   ii. volumes of gases and vice versa using the concepts of amount of substance and molar volume of gases, eg calculation of the mass or volume of CO2 produced by combustion of a hydrocarbon (given a molar volume for the gas)
	
	
	

	Use chemical equations and experimental results to deduce percentage yields and % atom economy and understand why they are important.
	
	
	

	Demonstrate an understanding of, and be able to perform, calculations using the Avogadro constant.


	
	
	

	Analyse and evaluate the results obtained from finding a formula or confirming an equation by experiment, e.g. the reaction of lithium with water and deducing the equation from the amounts in moles of lithium and hydrogen.
	
	
	

	Make a salt and calculate the percentage yield of product, 

eg preparation of a double salt (ammonium iron(II) sulfate from iron, ammonia and sulfuric acid)
	
	
	

	Carry out and interpret the results of simple test tube reactions, such as displacements, reactions of acids, precipitations, to relate the observations to the state symbols used in equations and to practice writing full and ionic equations.
	
	
	


End of Topic Checklist – Bonding – (Unit 1)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Demonstrate an understanding that covalent bonding is strong and arises from the electrostatic attraction between the nucleus and the electrons between the nuclei, based on the evidence:

    i. the physical properties of giant atomic structures

   ii. electron density maps for simple molecules.
	
	
	

	Draw electron configuration diagrams for simple covalently bonded molecules including those with multiple bonds and dative covalent bonds, using dots or crosses to represent electrons.
	
	
	

	Demonstrate an understanding that metals consist of giant lattices of metal ions in a sea of delocalized  electrons.


	
	
	

	Describe metallic bonding as the strong attraction between metal ions and the sea of delocalized electrons.


	
	
	

	Use the structure of a metal to interpret simple properties of metals eg conductivity and mpt.


	
	
	

	Recall and interpret evidence for the existence of ions, limited to physical properties of ionic compounds, 
electron density maps and the migration of ions, eg electrolysis of aqueous copper chromate(VI).
	
	
	

	Describe the formation of ions in terms of electron loss or gain.


	
	
	

	Draw electron configuration diagrams of cations and anions using dots or crosses to represent electrons.


	
	
	

	Describe ionic crystals as giant lattices of ions.


	
	
	

	Describe ionic bonding as the result of strong net electrostatic attraction between ions.


	
	
	

	Recall trends in ionic radii down a group and for a set of isoelectronic ions eg N3- to Al3+


	
	
	

	Recall the stages involved in the formation of a solid ionic crystal from its elements and that this leads to a measure value for the lattice energy. (You will not be expected to draw out the full Born-Haber diagrams)
	
	
	

	Test the ionic model for ionic bonding of a particular compound by comparison of lattice energies obtained from the experimental values used in Born-Haber cycles, with provided values calculated from electrostatic theory.
	
	
	


	Explain the meaning of the term polarization as applied to ions.


	
	
	

	Demonstrate an understanding that the polarizing power of a cation depends on its radius and charge, and the polarizability of an anion depends on its size.
	
	
	

	Demonstrate an understanding that polarization of anions by cations leads to some covalency in an ionic bond, based on evidence from the Born-Haber cycle.
	
	
	

	Use values calculated for standard heats of formation based on Born-Haber cycles to explain why particular ionic compounds exist, eg the relative stability of MgCl2 over MgCl or MgCl3 and NaCl over NaCl2.
	
	
	


End of Topic Checklist – Shapes of molecules and ions – (Unit 2)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Demonstrate an understanding of the use of electron pair repulsion theory to interpret and predict the shapes of simple molecules and ions.
	
	
	

	Recall and explain the shapes of BeCl2, BCl3, CH4, NH3, NH4+, H2O, CO2, gaseous PCl5 and SF6 and the simple organic molecules listed in units 1 and 2 e.g. alkanes
	
	
	

	Apply the electron pair repulsion theory to predict the shapes of molecules and ions analogous to those in (b) above.


	
	
	

	Demonstrate an understanding of the terms bond length and bond angle and predict approximate bond angles in simple molecules and ions.
	
	
	

	Discuss the different structures formed by carbon atoms, including graphite, diamond, fullerenes and carbon nanotubes, and the applications of these, eg the potential to use nanotubes as vehicles to carry drugs into cells.
	
	
	


End of Topic Checklist – Intermediate Bonding and Intermolecular forces – (Unit 2)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Explain the meaning of the term electronegativity as applied to atoms in a covalent bond.


	
	
	

	Recall that ionic and covalent bonding are the extremes of a continuum of bonding type and explain this in terms of electronegativity differences leading to bond polarity in bonds and molecules, and to ionic bonding if the electronegativity is large enough.
	
	
	

	Distinguish between polar bonds and polar molecules and be able to predict whether or not a given molecule is likely to be polar.
	
	
	

	Carry out experiments to determine the effect of an electrostatic force on jets of liquids and use the results to determine whether the molecules are polar or non-polar.
	
	
	

	Demonstrate an understanding of the nature of intermolecular forces, resulting from interactions between permanent dipoles, instantaneous dipoles and induced dipoles (London forces) and from the formation of hydrogen bonds.
	
	
	

	Relate the physical properties of materials to the types of intermolecular force present eg:

i. the trends in boiling and melting temperatures of the alkanes with increasing chain length

ii. the effect of branching in the carbon chain on the bpt and mpt of the alkanes

iii. the relatively low volatility of alcohols compared to alkanes with a similar number of electrons

iv. the trends in boiling temperatures of the hydrogen halides HF to HI.
	
	
	

	Carry out experiments to study the solubility of simple molecules in different solvents.


	
	
	

	Interpret given information about solvents and solubility to explain the choice of solvents in given contexts, by discussing the factors that determine the solubility including:

i. the solubility of ionic compounds in water in terms of the hydration of the ions.

ii. the water solubility of simple alcohols in terms of hydrogen bonding.

iii. the insolubility of compounds that cannot form hydrogen bonds with water molecules, eg polar

             molecules such as halogenoalkanes.

iv. the solubility in non-aqueous solvents of compounds which have similar intermolecular forces

             to those in the solvent.
	
	
	


End of Topic Checklist – REDOX – (Unit 2)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Demonstrate an understanding of;

    i.   oxidation number – the rules for assigning oxidation numbers

    ii.  oxidation and reduction as electron transfer

   iii.  oxidation and reduction in terms of oxidation number changes

   iv.  how oxidation number is a useful concept in terms of the classification of reactions as redox and disproportionation.
	
	
	

	Write ionic half equations and use them to construct full ionic equations.

	
	
	


End of Topic Checklist – Group 2 – (Unit 2)
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Explain the trend in the first ionization energy down Group 2.

	
	
	

	Recall the reaction of the elements in Group 2 with oxygen, chlorine and water.

	
	
	

	Recall the reactions of the oxides of group 2 elements with water and dilute acid, and their hydroxides with dilute acid.


	
	
	

	Recall the trends in solubility of the hydroxides and sulfates of Group 2 elements.


	
	
	

	Recall the trends in thermal stability of the nitrates and the carbonates of the elements in Groups 1 and 2 and explain these in terms of size and charge of the cations involved.
	
	
	

	Recall the characteristic flame colours formed by Group 1 and 2 compounds and explain their origin in terms of electron transitions.
	
	
	

	Describe and carry out the following:
    i.  experiments to study the thermal decomposition of Group 1 and 2 nitrates and carbonates

   ii   flame tests on compounds of group 1 and 2

  iii  simple acid-base titrations using a range of indicators, acids and alkalis, to calculate solution concentrations in 

     g dm-3 and mol dm-3, eg measuring the residual alkali present after skinning fruit with potassium hydroxide.
	
	
	

	Demonstrate an understanding of how to minimise the sources of measurement uncertainty in volumetric analysis and estimate the overall uncertainty in the calculated result.
	
	
	


End of Topic Checklist – Group 7 – (Unit 2)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Recall the characteristic physical properties of the elements limited to the appearance of solutions of  the elements in water and hydrocarbon solvents.
	
	
	

	Describe and carry out the following chemical reactions of halogens:

    i.  oxidation reactions with metal and non-metallic elements and ions such as iron(II) and iron(III) ions in solution

   ii   disproportionation reactions with cold and hot alkali, eg hot potassium hydroxide with iodine to produce potassium iodate(V).
	
	
	

	Carry out an iodine/thiosulfate titration, including calculation of the results and evaluation of the procedures involved, eg determination of the purity of potassium iodate(V) by liberation of iodine and titration with standard sodium thiosulfate solution.
	
	
	

	Describe and carry out the following reactions:

    i.   potassium halides with concentrated sulfuric acid, halogens and silver nitrate solution


   ii    silver halides with sunlight and their solubilities in aqueous ammonia solution

   iii   hydrogen halides with ammonia and with water (to produce acids).
	
	
	

	Make predictions about fluorine and astatine and their compounds based on the trends in the physical and chemical properties of halogens.
	
	
	


End of Topic Checklist – Kinetics – (Unit 2)
You will be assessed on your ability to;
	
	Pretest Check
	Post test Areas of confidence
	Areas needing improvement

	Recall the factors that influence the rate of chemical reaction, including concentration, temperature, pressure, surface area and catalysts.
	
	
	

	Explain the changes in rate based on a qualitative understanding of collision theory.

	
	
	

	Use, in a qualitative way, the Maxwell-Boltzmann model of the distribution of molecular energies to relate changes of temperature and the presence of a catalyst to the alteration in the rate of a reaction.
	
	
	

	Demonstrate an understanding of the concept of activation energy and its qualitative relationship to the effect of temperature changes on the rate of reaction.
	
	
	

	Demonstrate an understanding of the role of catalysts in providing alternative reaction routes of lower activation energy and draw the reaction profile of a catalysed reaction including the energy level of the intermediate formed with the catalyst.
	
	
	

	Carry out simple experiments to demonstrate the factors that influence the rate of chemical reactions, 
eg the decomposition of hydrogen peroxide.
	
	
	

	Demonstrate an understanding of the terms 'heterogeneous and homogenous catalyst.’


	
	
	


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

	Demonstrate an understanding that, since endothermic reactions can occur spontaneously at room temperature, enthalpy changes alone do not control whether reactions occur.
	
	
	

	Demonstrate an understanding of entropy in terms of the random dispersal of molecules and of energy quanta between molecules.
	
	
	

	Demonstrate an understanding that the entropy of a substance increases with temperature, that entropy increases as 
solid → liquid → gas and that perfect crystals at zero kelvin have zero entropy.
	
	
	

	Demonstrate an understanding that the standard entropy of a substance depends mainly on its physical state but also on its complexity.
	
	
	

	Demonstrate an understanding that reactions occur due to chance collisions, and that one possible ordered arrangement, eg in a crystalline solid, can be rearranged into many possible disordered arrangements, eg in a solution, so the probability of disorder is greater than order.
	
	
	

	Interpret the natural direction of change as being in the direction of increasing total entropy (positive entropy change), eg gases spread spontaneously through a room.
	
	
	

	Carry out experiments and relate the results to disorder and enthalpy changes including:

 i dissolving a solid, eg adding ammonium nitrate crystals to water
ii gas evolution, eg reacting ethanoic acid with ammonium carbonate
iii exothermic reaction producing a solid, eg burning magnesium ribbon in air

iv endothermic reaction of two solids, eg mixing solid barium hydroxide, Ba(OH)2.8H2O with solid ammonium chloride
	
	
	

	Demonstrate an understanding that the entropy change in any reaction is made up of the entropy change in the system added to the entropy change in the surroundings, summarised by the expression:  ΔStotal = ΔSsystem + ΔSsurroundings
	
	
	

	Calculate the entropy change in the system for a reaction, ΔSsystem, given entropy data.


	
	
	

	Use the expression ΔSsurroundings = - ΔH   to calculate the entropy change in the surroundings and hence ΔStotal
                                                          T 
	
	
	

	Demonstrate an understanding that the feasibility of a reaction depends on the balance between ΔSsystem and ΔSsurroundings, and that at higher temperatures the magnitude of ΔSsurroundings decreases and its contribution to ΔStotal is less. Reactions can occur as long as ΔStotal is positive even if one of the other entropy changes is negative.
	
	
	


