Second Year Scheme of Work

The second year course is a continuation of the work carried out in the first year and assumes that topics 1.1-1.6 have been completed. The work covered during this year is particularly important because the introduction of terms such as atoms, ions, molecules, elements, compounds and mixtures will lay foundations for the future.

Practical work is again at the centre of the course and provides students with opportunities to develop skills introduced in the first year. Throughout the scheme of work there are chances to emphasise the importance of chemistry in our everyday lives. Topics such as pollution should also be used to encourage students to undertake background reading on the subject.

TOPIC 2.1  
ELEMENTS, MIXTURES AND COMPOUNDS.
This topic will enable students to distinguish between mixtures and compounds using chemical and physical properties. They should also understand the difference between elements, mixtures and compounds in terms of atoms, ions and molecules. They should be able to recall the physical properties that distinguish metallic from non-metallic elements.

Students should know the following :-

· Atoms are very small particles from which all substances are made.

· There are over 90 sorts of atoms. A substance which contains only one sort of atom is called an element.

· A mixture consists ot two or more elements or compounds not chemically combined together. The chemical properties of each substance in the mixture are unchanged. This makes it possible to separate the substances in a mixture by physical methods including distillation.

· A compound is a pure substance which contains two or more elements chemically combined together.

· Some compounds are made of ions.  Ions are positively or negatively charge particles.

· Some compounds are made from molecules. Molecules are groups of the same or different atoms joined together by chemical bonds.

· More than three-quarters of the elements are metals. They are all solids at room temperature (except mercury), most have a high melting point, they are shiny when freshly cut, form alloys which are mixtures of metals, are mostly tough, strong, malleable and are good conductors of heat and electricity when solid or liquid. (students should examine the uses of copper, iron and aluminium and relate these uses to the above properties.)

· Less than a quarter of the elements are non-metals. They have low melting and boiling points (half are gases and one, bromine, is a liquid at room temperature),are mostly dull in appearance, are mostly brittle when solid and are mostly poor conductors of heat and electrcity when solid or liquid.

Possible experiments include :-

a) Mixing and combining iron and sulphur.

b) Is water an element or compound ?

c) Change in mass of magnesium burning.

d) Evidence for ions.

Topic 2.1 test to follow

TOPIC 2.2 
THE AIR

In this topic students will study the preparation, properties and importance of oxygen. They will examine the results of burning elements in air/oxygen and the classification of oxides. The basic ideas about rusting should be taught along with its associated problems and prevention. The idea of the fire triangle with regard to preventing/extinguishing fires should be discussed. Phlogiston theory may be used to illustrate how scientific ideas change and develop. Sources of air pollution should be identified.

Students should know the following :-

· For 200 million years the proportions of different gases has remained much the same as it is today; about four-fifths nitrogen, one-fifth oxygen and small amounts of other gases such as carbon dioxide, water vapour and noble gases.

· Oxygen is a molecular gas (O2) making up 21% by volume of the air. It is found in many compounds with the ending .....ate or oxide. It is the most abundant element in the earth’s crust. It is obtained by fractional distillation of liquid air after the removal of water vapour and carbon dioxide but can be made in the laboratory by the catalytic decomposition of hydrogen peroxide using manganese(IV) oxide as the catalyst. It can also be prepared by the thermal decomposition of chemicals that are rich in oxygen, e.g potassium manganate(VII). Oxygen is usually collected over water. It is colourless, odourless, tasteless and slightly soluble in water forming a neutral solution. The test for oxygen is that it relights a glowing splint. Oxygen is essential for respiration (the chemical process by which living organisms are able to obtain energy from food). Oxygen is used in the manufacture of steel in the Basic Oxygen Process. In its liquid form it is used in rockets to enable fuels to burn in space.

· When an element burns in air, oxygen combines in a chemical reaction, forming the element’s oxide. An oxidation reaction occurs involving a gain in mass. This gain in mass will not be detected on a balance if the oxide is a gas. In a limited supply of air incomplete combustion of a fuel occurs forming carbon monoxide. Carbon monoxide is poisonous because it reduces the capacity of blood to carry oxygen. Oxides of metals are basic. Oxides of non-metals are acidic. Some oxides are amphoteric. Metal oxides and hydroxides which dissolve in water produce alkaline solutions (e.g oxides and hydroxides of sodium, potassium and, to some extent, calcium). Soluble oxides of non-metals (for example, carbon dioxide, sulphur dioxide and nitrogen dioxide) produce acidic solutions.

· Most metals corrode under atmospheric conditions. The corrosion of iron is called rusting. This is an oxidation process which requires water and air. Chemically, rust is hydrated iron(III) oxide. Rusting is very costly because many aspects of modern lifestyle depend on the use of iron or its alloys (which are called steels). Rusting can be prevented by placing a barrier around the metal. Barriers used in rust prevention include painting, greasing and coating in plastic. Another method of rust prevention is to use a more reactive metal to protect the iron. Galvanising using zinc metal is often used to prevent iron rusting. The more reactive metal reacts preferentially and so prevents the iron reacting. Underwater pipes and oil rigs in the North Sea are protected by having lumps of magnesium attached.

· The fire triangle summarises conditions usually required for fires to continue burning. If one of the sides is removed, the fire is extinguished. The sides are fuel, air and heat.

· The theory of combustion replaced phlogistion theory. Scientific ideas change and develop.

· Burning fuels changes the atmosphere of the earth. The new substances produced when fuels burn are mainly gases. The high temperatures produced by burning fuels can also cause nitrogen and oxygen from the air to react forming nitrogen oxides. Carbon dioxide is a greenhouse gas so increasing levels of carbon dioxide due to burning fuels may result in global warming. The sulphur dioxide and nitrogen oxides which are produced when fuels burn in furnaces and engines can harm plants and animals directly. These oxides dissolve in rain and make it more acidic. If the water in rivers and lakes becomes too acidic, plants and animals cannot survive. Acidic fumes and acidic rain also damage the stonework and metalwork on buildings. 

Possible experiments include :-

a) Laboratory preparation and collection of oxygen.

b) % composition of air.

c) Change in mass when iron rusts.

d) What part of air is used up in the rusting process ?

e) Conditions needed for rusting.

f) Burning elements in oxygen.

Topic 2.2 test to follow

TOPIC 2.3 
FORMULAE AND EQUATIONS
Students should know the following :-

· A chemical reaction can be described using a word equation

· Each element is represented by a different symbol. The symbols for elements are used to write chemical formulae for compounds which show the ratios of atoms from different elements which are combined to form the compounds.

· Students must be able to write down the correct formulae for simple ionic compounds, and be able to recall the formulae of all simple covalent compounds.

· Chemical reactions can be represented using the chemical formulae for the reactants and the products. Equations may include state symbols (s), (l), (g) and (aq)

· Symbol chemical equation must always be balanced: the total number of atoms of each element on the reactant side of the equation must be equal to the total number of atoms of the same element on the products side of the equation.

This is a difficult topic for some second year students but hopefully at the end of it the majority of students will be able to balance supplied symbol equations and write a balanced symbol equation from a supplied word equation. There will be plenty of opportunities to revisit this topic in the future for those students who struggle at this stage.

Topic 2.3 test to follow.

TOPIC 2.4 
ENERGY CHANGES IN REACTIONS
In this topic students will carry out experiments so that they are able to describe the temperature changes that accompany a range of chemical reactions. They should learn that burning fuels releases energy and produces waste gases.

Students should know the following :-

· When fuels burn, energy is released as heat.

· Whenever chemical reactions occur, energy is usually transfered to or from the surroundings.

· An exothermic reaction is one which transfers heat energy to the surroundings.

· An endothermic is one which takes in heat energy from the surroundings.

Possible experiments include :-

a) Burning North Sea Gas and testing the products for carbon dioxide and water.

b) Measuring the temperature change during neutralisation, hydration, solvation and displacement reactions.

Topic 2.4 test to follow

TOPIC 2.5 
WATER
In this topic students should use knowledge of heating, evaporation, condensation, movements in the atmosphere and flow of water at the earth’s surface to explain the water cycle. This should be followed by looking at water purification , the solubility of water in gases and sources of water pollution.

Possible experiments include :-

a) The effect of an increase in temperature on the solubility of gases.

Topic 2.5 test to follow.

