Unifying Concepts


What do you need notes on from each lesson?

Lesson 1 The rate of chemical reactions

Standard definition for rate of reaction

State how to calculate the average rate of reaction and give an example

Show how to calculate rate of reaction at any instant and give an example

Show how to measure reaction rate

Lesson 2 rate expression and order of reaction

What does the term rate expression mean?

What is the rate constant and what does it mean? (k)

Explain the meaning of order of reaction

Explain 1st 2nd and 0th order reactions

State the units for k for first and second order reactions

Lesson 3 finding the order of a reaction

Draw concentration time graphs for zero, first and second order reactions.

Define the half life of a reaction

Explain how the order of a reaction can be found using rate-concentration graphs.

Draw the graphs you would expect to see in each case.

Lesson 4 Initial rate method

Explain what the initial rate method allows you to find

State how the initial rate method is carried out

Show how to use the initial rate method using the example of 

2NO + O2  
    2NO2
Explain how to calculate the rate constant k

Describe how temperature affects k and why the rate constant depends on temperature
Lesson 5  Rate determining step

Define the term “Reaction Mechanism”

Define “Rate determining step”

Realise that in rate equations, only the reactants which appear in the R.D.S are included

Lesson 6 Chemical Equilibrium
Define equilibrium reaction

Define kc in terms of reaction for ethanol and ethanoic acid

Define the equilibrium law

Give an example to calculate kc and state the units

Explain how the size of the equilibrium constant can explain the composition of the equilibrium mixture

Lesson 7 Calculations using the equilibrium  law expression

Show how to calculate concentration of products when given kc and the concentration of reactant

Show how to calculate the concentration of reactant when given kc and the concentration of products.

Lesson 8 Gaseous equilibria

Define the term partial pressure and state the units

Define mole fractions

Define kp
State how to find partial pressures using k​p
Lesson 9 The effect of changing conditions

State Le Chetalier’s principle

Explain the effect of changing temperature on the equilibrium constant

Explain the effect of changing pressure

Explain how the value of kp can tell us where the position of the equilibrium lies.

Lesson 10 Defining an acid
State the Bronsted-Lowry definition of acids and bases

Explain the term conjugate acid-base pairs

Explain why water can act as an acid or a base

What is the oxonium ion
Explain the term kw
Lesson 11 pH scale

Define pH

Calculate [H​​+(aq)] from pH

Calculate pH from concentration.

Define the term strong acid

Explain how to determine pH of a strong acid or alkaline solution

Lesson 12 Finding the pH of weak acids and bases

Define the term weak acid

Explain how weak acids dissociate.

Calculate the pH of weak acid solutions

Define the term pka and state how to calculate it

Lesson 13 Acid-Base titrations

Describe how pH changes during acid-base titrations

Draw titration curves for the following reactions;

· Strong acid-strong base

· Strong acid-weak base

· Weak acid-strong base

· Weak acid-weak base

Define the term equivalence point.

Lesson 14 Choice of indicators for titrations

Define the terms indicator and end point.

What properties do an indicator need to be appropriate for a titration

Suggest suitable indicators for;

· Strong acid-strong base

· Strong acid-weak base

· Weak acid-strong base

· Weak acid-weak base

Lesson 15 Buffer solutions

Define a buffer solution

Explain how a buffer works

Explain how to calculate pH of a buffer

What is the Henderson equation?
