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	TITLE:    CHEM4 Kinetics, Equilibria and Organic Chemistry

	Learning Objectives:
About A2  module 4
This module develops the concepts of physical chemistry introduced in the foundation modules. Kinetics and equilibria are both treated quantitatively. Acids, bases and buffer solutions and the changes in pH during titrations are considered.

Wherever possible, pupils will carry out experimental work to consolidate and extend their learning. Half of the entire module will be completed in LP1. The entire module will take the full winter term and will be completed by Christmas. The unit will be eternally examined in January 2009. 

Summary of Subject Content
1. Kinetics

2. Equilibria

3. Acids and Bases

	Unit
	DESCRIPTION OF WORK TO BE COVERED
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	13.4.1 Kinetics

Simple rate equations 
Understand and be able to use rate equations of the form

Rate = k[A]m [B]n where m and n are the orders of reaction with respect to reactants A and B (m, n restricted to values 1, 2 or 0).

Determination of rate equation

Be able to derive the rate equation for a reaction from data relating initial rate to the concentrations of the different reactants.

Be able to explain the qualitative effect of changes in temperature on the rate constant k.
understand that the orders of reactions with respect to reactants can be used to provide information about the rate determining/limiting step of a reaction

Homework: An appropriate selection of past paper questions on Kinetics.
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	13.4.2 Equilibria

Equilibrium constant Kc for homogeneous systems. Know that Kc is the equilibrium constant calculated from equilibrium concentrations for a system at constant temperature. 
Be able to construct an expression for Kc for a homogeneous system in equilibrium. 

Be able to perform calculations involving such expressions.
Qualitative effects of changes of pressure, temperature and

concentration. 
Be able to predict the effects of changes of temperature on the value of the equilibrium constant.

Understand that the value of the equilibrium constant is not affected by changes either in concentration or the addition of a catalyst
Homework: An appropriate selection of past paper questions on equilibria.
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	13.4.3 Acids and Bases

Brønsted-Lowry acid-base equilibria in aqueous solution.
Know that an acid is a proton donor.

Know that a base is a proton acceptor.

Know that acid-base equilibria involve the transfer of protons.

Definition and determination of pH

Know that pH = -log10[H+], where [ ] represents the concentration in mol dm-3.

Be able to convert concentration into pH and vice-versa.

Be able to calculate the pH of a solution of a strong acid from its molar concentration.

The ionic product of water, Kw
Know that water is weakly dissociated.

know that Kw = [H+][OH-] = 10-14 mol2 dm-6 at 25°C

Be able to calculate the pH of a strong base from its molar concentration.

Weak acids and bases 
Know that weak acids and weak bases dissociate only partially in aqueous solution.

Ka for weak acids.

Be able to construct an expression, with units, for the dissociation constant Ka for a weak acid.

know that pKa = -log10 Ka 

Be able to calculate the pH of a weak acid from the dissociation constant, Ka, and the molar concentration.

Be able to perform calculations relating pH to pKa for weak acids and to relate pKa for weak acids to pH.
pH curves, titrations and indicators

Understand the typical shape of pH curves for acid–base titrations in all combinations of weak and strong monoprotic acids and bases. 

Be able to perform mole calculations for these titrations.
Be able to perform calculations for the titrations of monoprotic and diprotic acids with sodium hydroxide, based on experimental results.
Be able to use pH curves to select an appropriate indicator
Buffer action 
Be able to explain qualitatively the action of acidic and basic buffers.
Know some applications of buffer solutions
Be able to calculate the pH of acidic buffer solutions.
Homework: An appropriate selection of past paper questions on acids and bases.
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	Pupils will be examined during this week. Their papers will be marked and progress assessed.

	Assessment Arrangements 

Weekly past paper questions will be set as homework; These will be marked with appropriate feedback to inform progress. A record of these marks as well as the work itself will be retained at college. A summative progress exam will be taken by all pupils in week 7. The results of this exam will be used to inform staff, parents as well as students about early progress on the course and to predict whether or not the student is likely to be ready to take the module 4 exam in January 2009.

	Extended learning:

Chemguide.co.uk is an excellent site which covers the syllabus and fully explains new concepts. Pupils will be expected to take responsibility for their own development in preparation for work or university; they should do this by routinely reviewing their class notes and reading around the subjects covered in lessons using library books or by using the internet, this will widen their understanding of Chemistry.


