St Christopher’s School, Bahrain: GCSE Double Award Science (Chemistry) Syllabus and Teaching Order
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	Review date

	Unit 1: Atomic Structure and Calculations in Chemistry

	2
	· Recall the formulae of elements and simple compounds in the syllabus.(14-16)

· Understand that atoms of different elements can combine to form compounds by the formation of new chemical bonds. (15)

· Represent chemical reactions by word equations. (17)

· Use the state symbols (s), (l), (g) and (aq). (26)

· Write simple balanced equations.(24-25)
	
	
	

	
	3
	· Describe the structure of an atom as a nucleus containing protons and neutrons surrounded by orbiting electrons arranged in shells. (28-29)

· Recall the relative mass and relative charge of a proton, a neutron and an electron. (29)

· Describe the electronic structures of the first twenty elements in the Periodic Table in terms of numbers of electrons in electron shells, given the atomic numbers.(30)

· Understand the terms atomic number, mass number and relative atomic mass.(31)

· Explain the existence of isotopes. (33)

· Calculate the relative atomic mass of an element from relative masses and abundance of its isotopes. (34)
· Calculate relative formula mass from relative atomic masses.(35)

· Determine the formulae of simple compounds from reacting masses and understand that these are empirical. (317)

· Use chemical equations to calculate masses of reactants and products. (318-319)
	
	
	

	
	19
	· Recall that halogens react with metals to form metal halides. (238)

· Understand that ionic bonds can be made by the transfer of electrons to form cations and anions. (239)

· Describe the formation of Na+ and Cl- ions and hence the formation of other ions in other ionic compounds. (239)

· Describe and explain the physical properties of a giant structure like sodium chloride and magnesium oxide. (243)
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	Unit 2: The Periodic Table
	4
	· Recall that there are approximately 100 elements and that all materials are composed of one or more of these. (42-43)

· Understand  that the Periodic Table shows elements in order of increasing atomic number, arranged in rows ( periods).(43)

· Recall that elements with similar properties appear in the same vertical column (group).(43)
	
	
	

	
	5
	· Recall the positions of the alkali metals (Group 1), the halogens (Group 7), the noble gases (Group 0 ) and the transition metals in the Periodic Table.(50)

· Recall that the alkali metals have comparatively low melting points and boiling points and are softer than other metals.(50)

· Describe the relative reactivity of the alkali metals as exemplified by their reaction with water.(51)

· Recall that transition metal compounds are generally coloured.(57)

· Recall the use of transition metals and their compounds as catalysts.(57)
	
	
	

	
	6
	· Recall the colours and physical states of the halogens at room temperature.(62)

· Describe the relative reactivity of halogens as exemplified by their displacement reactions with halide ions in aqueous solution.(63)

· Describe the use of fluorides in the water supply and in toothpaste, of chlorine in water purification and of iodine as an antiseptic. (64)

· Relate the uses of noble gases to their physical properties and lack of chemical reactivity. (66)

· Explain the monatomic nature of noble gases.(66)

· Understand the connection between the arrangement of outer electrons and the position of an element in the Periodic Table.(68)

· Understand that the reactions of elements depend upon the arrangement of electrons in their atoms. (69)

· Recall that there is a gradual change in the properties of the elements from the top to the bottom of each group.(69)
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	Unit 3: Extraction of Metals

	7
	KS3 Revision Material


	
	
	

	
	8
	· Understand that the extraction of metals involve reduction of their ores. (88)

· Recall that carbon and carbon monoxide can reduce the oxides of less reactive metals.(88)

· Describe the extraction of iron in the blast furnace, including outline diagrams, raw materials, reactions and the formation and uses of slag. (89)

· Define oxidation in terms of gain of oxygen and reduction in terms of the loss of oxygen.(88-89)

· Relate the uses of titanium, iron and copper to their properties. (92)

· Relate the properties of metals to their uses in everyday life. (92)

· Recall that the way in which a particular metal is extracted from its ores is related to its position in the reactivity series.  (94)

· Understand that processes involving the use of large amounts of electricity are relatively expensive. (94)
	
	
	

	
	9
	· Use balanced equations to describe and explain a wide range of reactions including ionic equations and those occurring in electrolytic cells. (101-108)

· Define oxidation in terms of loss of electrons and reduction in terms of gain of electrons. (309 )

· Describe the extraction of aluminium from purified bauxite, including simple cell diagram, nature of electrolyte and electrodes and reactions. (103)

· Relate the uses of aluminium to its properties (103)

· Describe the purification of copper by electrolysis, including simple cell diagram. (107)
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	Unit 4: Covalent Bonding and the Products of Crude Oil
	20
	· Understand that covalent bonds can be made by electron sharing to form molecules. (246-247)

· Describe the formation, including dot and cross diagrams, of simple molecules, including H2, HCl, H2O, HCl and CO2, in terms of the electronic structure of their atoms. (246-247)

· Describe and explain the physical properties of the simple molecular substances (252)

· Recall that covalent bond formation can also result in giant structures including diamond and graphite. (248-249)

· Describe and explain the physical properties of giant covalent structures including diamond and graphite. (248-249)

· Explain the differences between the properties of simple molecular substances and giant covalent structures. (248-253)
	
	
	

	
	13
	· Recall that hydrocarbons contain carbon and hydrogen only and that crude oil is a mixture of hydrocarbons. (157)

· Recall that methane is the main constituent of natural gas. (157)

· Recall the formulae of methane, ethane, propane and butane (not methyl propane) and draw structures of these compounds. (157)

· Recall that crude oil is formed by the long term effects of heat and pressure on marine deposits. (158)

·  Recall that crude oil deposits are formed in porous rock beneath non- porous rock. (159)

· Describe the fractional distillation of crude oil.(160-162)

· Understand that the larger the hydrocarbon molecule, the higher the boiling point of the hydrocarbon and the less volatile it is at a given temperature.(162)

· Understand that the vapours of volatile flammable materials are more dense than air and pose a fire hazard. (161)

· Recall the uses of the main fractions (gases, naphtha, kerosene, diesel oil, fuel oil, bitumen. (162)

· Explain that cracking involves the breaking down of larger hydrocarbon chains in some fractions into smaller more useful ones some of which have carbon - carbon double bonds. (163, 165)

· Describe the conditions used in industry to crack fractions obtained from crude oil. (163)

· Recall the formulae of ethene and propene and draw the structures of their molecules. (165)
· Recall that polymers are large molecules which can be formed by a combination of many smaller molecules. (164)

· Explain that alkanes are saturated hydrocarbons and that alkenes are unsaturated hydrocarbons. (165)
· Describe how bromine water can be used to distinguish between alkanes and alkenes. (165)
· Explain how addition polymers are formed from unsaturated monomers (equations required but not conditions and mechanisms). (166-167)

· Describe the uses and associated properties of poly(ethene), poly(propene) and poly(chloroethene). (168, 173)
	
	
	

	Unit 5: Energy Changes 
	14
	· Recall and explain the formation of the products of the complete and incomplete combustion (oxidation) of hydrocarbons and the possible effect of these on the environment.(177, 178-179)

· Recall a test for carbon dioxide (using lime water) and water (using cobalt chloride*).(177) (*not in text book)

· Recall that changes of temperature often accompany reactions. (180)

· Define an exothermic reaction as one in which heat energy is given out and give examples. (180)

· Define an endothermic reaction as one in which heat energy is taken in and give examples. (180)

· Recall that the breaking of bonds is endothermic and that the making of bonds is exothermic. (184)
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	Unit 6: Rates of Reaction.
	15
	· Recall that the rates of chemical reactions vary from very fast, explosive reactions to very slow reactions which form no detectable products. (189)

· Describe experiments to investigate the effects of temperature, concentration and surface area on the rate of reaction. (190-197)
· Interpret the results of such experiments. (191)
· Recall and explain the results of changes in temperature, concentration and surface area of a solid on a given rate of reaction. (190-197)
· Understand that reactions can occur when particles collide and that increasing the frequency and / or energy of colliding increases the rate of the reaction. (193)
· Describe the effect of a catalyst on a given rate of reaction. (198)
	
	
	

	
	16
	· Define enzymes as catalysts in biological systems and describe their use in washing powder, and food and drink manufacture. (202)

· Describe how the rates of enzyme - catalysed reactions vary with temperature and pH. (203)
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	Unit 7: Industrial Chemistry
	10
	· Recall that hydrogen, chlorine and sodium hydroxide are produced by the electrolysis of concentrated aqueous sodium chloride and know how to test for these substances.(116)

· Describe the uses of sodium chloride, hydrogen, chlorine and sodium hydroxide. (p118-119)

· Write balanced equations to describe and explain a wide range of reactions including ionic interactions and those occurring in electrolytic cells. (117)


	
	
	

	
	11
	· Describe the thermal decomposition of calcium carbonate to make calcium oxide and carbon dioxide. (122-123)

· Describe the effect of water on calcium oxide and appreciate that the solution produced is lime water. (122-123)

· Understand why calcium oxide and calcium hydroxide are used to neutralise soil acidity. (124)

· Recall that calcium carbonate is used in the production of glass, cement and iron. (124-125, 89)
	
	
	

	
	12
	· Recall that the halogens react with hydrogen to produce hydrogen halides which dissolve in water to form acidic solutions (pH<7) (146)

· Recall the common compounds of the alkali metals are soluble in water and that the oxides and hydroxides of the alkali metals are alkaline (pH>7). (147 (prac))
	
	
	

	Unit 7 Continued
	17
	· Describe the conditions under which ammonia is produced from nitrogen and hydrogen in the Haber process. (216-217)
· Understand that this reaction is reversible and may reach dynamic equilibrium. (208-210)
· Understand how the position of a dynamic equilibrium is affected by changes of temperature and pressure, to include the Haber process as an example. (212-213, 216-217)

· Understand the consequential effects of these changes on the rate of attainment of equilibrium and the need to use a catalyst. (216-217)
	
	
	

	
	18
	· Recall that a nitrogenous fertiliser is manufactured by neutralising ammonia with nitric acid. (223)
· Recall that nitrogenous fertilisers promote plant growth. (224)

· Understand that the process of leaching of artificial fertilisers cause excessive plant growth in rivers and lakes and may be harmful to health. (226)
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	Unit 8: The Earth
	22
	· Describe the composition of the atmosphere. (272)

· Understand that the Earth’s early atmosphere was probably formed from the gases produced by volcanic activity. (278)

· Recall that originally the atmosphere of the Earth probably contained a large amount  of carbon dioxide together with water vapour, hydrogen, nitrogen and carbon monoxide. (279 but note differences)

· Explain the origin of the oceans by condensation of water vapour and describe how the percentage of carbon dioxide in the atmosphere was consequently reduced. (279 and 276)

· Explain that the first primitive plants released oxygen as a result of photosynthesis and that the percentage of oxygen in the atmosphere gradually increased.(279)

· Explain how the carbon cycle helps to maintain atmospheric composition, i.e. carbon dioxide is added to the atmosphere by respiration and combustion and removed by photosynthesis and dissolving in water.  (276)


	
	
	

	
	23
	· Understand that the crystalline nature of igneous rocks and that fact that they do not contain fossils are evidence for their formation from hot, molten magma. (290)

· Understand that crystal size in igneous rocks depends on the rate of cooling. (290)

· Understand that the presence of fossils in a rock is evidence that it has been formed from sediments. (288)

· Understand that in sedimentary rocks the deepest layers are usually the oldest, that sedimentary rocks may contain fossils, and that the type of fossil can help to date the rock. (288)

· Explain how metamorphic rocks are formed by the action of heat and pressure on existing rocks (289)

· Understand that metamorphic rocks having the same composition as other rocks is evidence for their formation from these rocks – eg marble and limestone are both calcium carbonate. (289)
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