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End of Topic Checklist – Atomic structure

You will be assessed on your ability to;

	
	Help!!
	OK
	Bring it on!

	Recall that atoms consist of a central nucleus, composed of protons and neutrons, surrounded by electrons, orbiting in shells.
	
	
	

	Recall the relative mass and relative charge of a proton, neutron and electron.


	
	
	

	Understand the terms atomic number, mass number, isotopes and relative atomic mass (Ar).


	
	
	

	Represent and interpret atoms as shown:         mass number              23

                                                                                    Na



                                                  atomic number           11
	
	
	

	Calculate the relative atomic mass of an element from the relative abundances of its isotopes.

	
	
	

	Understand that the Periodic Table is an arrangement of elements in order of atomic number.

	
	
	

	Deduce the electronic configurations of the first twenty elements from their position in the Periodic Table.


	
	
	

	Appreciate the importance of the noble gas electronic configurations upto 2,8,18,18,8.


	
	
	

	Deduce the number of outer electrons in a main group element from its position in the Periodic Table.


	
	
	


End of Topic Checklist – Structure and Bonding

You will be assessed on your ability to;

	
	Help!!
	OK
	Bring it on!

	Describe the formation of ions by gain or loss of electrons.
	
	
	

	Understand oxidation as the loss of electrons and reduction as the gain of electrons.
	
	
	

	Recall the charges of common ions in this specification.
	
	
	

	Deduce the charge of an ion from the electronic configuration of the atom from which the ion is formed.
	
	
	

	Explain, using dot and cross diagrams, the formation of ionic compounds by electron transfer, limited to combinations of elements from Groups 1,2,3, and 5, 6, 7.
	
	
	

	Understand ionic bonding as a strong electrostatic attraction between oppositely charged ions.

	
	
	

	Understand that ionic compounds have high melting and boiling points because of strong electrostatic forces between oppositely charged ions.
	
	
	

	Describe the formation of a covalent bond by the sharing of a pair of electrons between two atoms.


	
	
	

	Understand covalent bonding as a strong attraction between the bonding pair of electrons and the nuclei of the atoms involved in the bond.
	
	
	

	Explain, using dot and cross diagrams, the formation of covalent compounds by electron sharing for the following substances:   hydrogen
      chlorine
hydrogen chloride        water
       methane
     ammonia    oxygen 
nitrogen
carbon dioxide             ethane
       ethene.
	
	
	

	Recall that substances with simple molecular structures are gases or liquids, or solids with low melting points.
	
	
	

	Explain why substances with simple molecular structures have low melting points in terms of the relatively weak forces between the molecules.
	
	
	

	Explain the high melting points of substances with giant covalent structures in terms of the breaking of many strong covalent bonds
	
	
	

	Describe a metal as a giant structure of positive ions surrounded by a sea of delocalized electrons.


	
	
	

	Explain the malleability and electrical conductivity of a metal in terms of its structure and bonding.


	
	
	


End of Topic Checklist – Organic Chemistry

You will be assessed on your ability to;

	
	Help!!
	OK
	Bring it on!

	Recall that crude oil is a mixture of hydrocarbons.
	
	
	

	Describe how the industrial process of fractional distillation separates crude oil into Fractions.


	
	
	

	Recall the names and uses of the main fractions obtained from crude oil: refinery gases, gasoline, kerosene, diesel, fuel oil and bitumen.
	
	
	

	Describe the trend in boiling point and viscosity of the main fractions.


	
	
	

	Recall that incomplete combustion of fuels may produce carbon monoxide and explain that carbon monoxide is poisonous because it reduces the capacity of the blood to carry oxygen.
	
	
	

	Recall that fractional distillation of crude oil produces more long-chain hydrocarbons than can be used directly and fewer short-chain hydrocarbons than required.
	
	
	

	Describe how long-chain alkanes are converted to alkenes and shorter-chain alkanes by catalytic cracking, using silica or alumina as the catalyst and a temperature in the range of 600-700 C.
	
	
	

	Explain the terms homologous series, hydrocarbon, saturated, unsaturated, general formula and isomerism.
	
	
	

	Recall that alkanes have the general formula CnH2n+2.


	
	
	

	Draw displayed formulae for alkanes with up to five carbon atoms in a molecule, and name the straight-chain isomers.
	
	
	

	Recall the products of the complete and incomplete combustion of alkanes.


	
	
	

	Recall the reaction of methane with bromine to form bromomethane in the presence of UV light.


	
	
	

	Recall that alkenes have the general formula CnH2n.


	
	
	

	Draw displayed formulae for alkenes with up to four carbon atoms in a molecule, and name the straight-chain isomers.
	
	
	

	Describe the addition reaction of alkenes with bromine, including the decolourising of bromine water as a test for alkenes.
	
	
	


You will be assessed on your ability to;
	
	Help!!
	OK
	Bring it on!

	Recall that an addition polymer is formed by joining up many small molecules called monomers.


	
	
	

	Draw the repeat unit of addition polymers, including poly(ethene), poly(propene) and poly(chloroethene).
	
	
	

	Deduce the structure of a monomer from the repeat unit of an addition polymer.


	
	
	


End of Topic Checklist – Calculations

You will be assessed on your ability to;

	
	Help!!
	OK
	Bring it on!

	Write word equations and balanced chemical equations to represent the reactions studied in this specification.
	
	
	

	Use the state symbols (s), (l), (g) and (aq) in chemical equations to represent solids, liquids, gases and aqueous solutions respectively.
	
	
	

	Calculate relative formula masses (Mr) from relative atomic masses (Ar).


	
	
	

	Understand the use of the term mole to represent the amount of substance.


	
	
	

	Carry out mole calculations using relative atomic mass (Ar) and relative formula mass (Mr).


	
	
	

	Calculate empirical and molecular formulae from experimental data.


	
	
	

	Understand how the formulae of simple compounds can be obtained experimentally, including metal oxides, water and salts containing water of crystallisation.
	
	
	

	Calculate reacting masses using experimental data and chemical equations.


	
	
	


End of Topic Checklist – Periodic Table
You will be assessed on your ability to;

	
	Help!!
	OK
	Bring it on!

	Understand the terms group and period.


	
	
	

	Recall the positions of metals and non-metals in the Periodic Table.


	
	
	

	Explain the classification of elements as metals or non-metals on the basis of their electrical conductivity and the acid-base character of their oxides.
	
	
	

	Understand that the Periodic Table is an arrangement of elements in order of atomic number.


	
	
	

	Understand why elements in the same group of the Periodic Table have similar chemical properties.


	
	
	

	Recall the noble gases (Group 0) as a family of inert gases and explain their lack of reactivity in terms of their electronic configurations.
	
	
	

	The Group 1 elements - lithium, sodium and potassium

Describe the reactions of these elements with water and understand that the reactions provide a basis for their recognition as a family of elements.
	
	
	

	Recall the relative reactivities of the elements in Group 1.


	
	
	

	The Group 7 elements - chlorine, bromine and iodine

Recall the colours and physical states of the elements at room temperature.

Make predictions about the properties of other halogens in this group.
	
	
	

	Understand the difference between hydrogen chloride gas and hydrochloric acid.

Explain, in terms of dissociation, why hydrogen chloride is acidic in water but not in methylbenzene.
	
	
	

	Recall the relative reactivities of the elements in Group 7.

Describe experiments to show that a more reactive halogen will displace a less reactive halogen from a solution of one of its salts.
	
	
	

	Understand these displacement reactions as redox reactions.


	
	
	


	Oxygen and oxides

Recall the gases present in air and their approximate percentage by volume.
	
	
	

	Describe how experiments involving the reactions of elements such as copper, iron and phosphorus with air can be used to determine the percentage by volume of oxygen in air.
	
	
	

	Describe the laboratory preparation of oxygen from hydrogen peroxide.


	
	
	

	Describe the reactions with oxygen in air of magnesium, carbon and sulfur, and the acid-base character of the oxides produced.
	
	
	

	Describe the laboratory preparation of carbon dioxide from calcium carbonate and dilute hydrochloric acid.


	
	
	

	Describe the formation of carbon dioxide from the thermal decomposition of metal carbonates such as copper(II) carbonate.
	
	
	

	Recall the properties of carbon dioxide, limited to its solubility and density.

Explain the use of CO2 in carbonating drinks and in fire extinguishers, in terms of its solubility and density.
	
	
	

	Recall the reactions of carbon dioxide and sulfur dioxide with water to produce acidic solutions.


	
	
	

	Recall that, in car engines, the temperature reached is high enough to allow nitrogen and oxygen from air to react, forming nitrogen oxides.
	
	
	

	Recall that sulfur dioxide and nitrogen oxides are pollutant gases which contribute to acid rain, and describe the problems caused by acid rain.
	
	
	

	Describe the combustion of hydrogen.


	
	
	

	Describe the use of anhydrous copper(II) sulphate in the chemical test for water.


	
	
	

	Describe a physical test to show whether water is pure.

	
	
	


End of Topic Checklist – Reactivity Series and Metal Extraction
You will be assessed on your ability to;

	
	Help!!
	OK
	Bring it on!

	(a) Reactivity series - Recall that metals can be arranged in a reactivity series based on the reactions of the metals and their compounds: potassium, sodium, lithium, calcium, magnesium, aluminium, zinc, iron, copper, silver and gold.
	
	
	

	Describe how reactions with water and dilute acids can be used to deduce the following order of reactivity: potassium, sodium, lithium, calcium, magnesium, zinc, iron, and copper.
	
	
	

	Deduce the position of a metal within the reactivity series using displacement reactions between metals and their oxides, and between metals and their salts in aqueous solutions.
	
	
	

	Understand oxidation and reduction as the addition and removal of oxygen respectively.


	
	
	

	Understand the terms: redox, oxidising agent and reducing agent.


	
	
	

	Recall the conditions under which iron rusts.


	
	
	

	Describe how the rusting of iron may be prevented by grease, oil, paint, plastic and galvanizing.


	
	
	

	Understand the sacrificial protection of iron in terms of the reactivity series.

	
	
	

	(b) Extraction and uses of metals - Explain how the methods of extraction of the metals in this section are related to their positions in the reactivity series.
	
	
	

	Describe and explain the extraction of aluminium from purified aluminium oxide by electrolysis, including.
   i the use of molten cryolite as a solvent and to decrease the required operating temperature.
  ii the need to replace the positive electrodes.
 iii the cost of the electricity as a major factor.
	
	
	

	Write ionic half-equations for the reactions at the electrodes in aluminium extraction.

	
	
	

	Describe and explain the main reactions involved in the extraction of iron from iron ore (haematite), using coke, limestone and air in a blast furnace.
	
	
	

	Explain the uses of aluminium and iron, in terms of their properties.

	
	
	


End of Topic Checklist – Electrolysis
You will be assessed on your ability to;
	
	Help!!
	OK
	Bring it on!

	Understand an electric current as a flow of electrons or ions.


	
	
	

	Understand why covalent compounds do not conduct electricity.


	
	
	

	Understand why ionic compounds conduct electricity only when molten or in solution.


	
	
	

	Describe simple experiments to distinguish between electrolytes and nonelectrolytes.


	
	
	

	Recall that electrolysis involves the formation of new substances when ionic compounds conduct electricity.
	
	
	

	Describe simple experiments for the electrolysis, using inert electrodes, of molten salts such as lead(II) bromide.
	
	
	

	Write ionic half-equations representing the reactions at the electrodes during electrolysis.

	
	
	


