
Year group:  
Subject: Chemistry 
Topic: The Ozone Story 

Content 
 
What will I learn? 
What do I need to 
know? 

I will learn about:  

• composition by volume of gases 

• the electromagnetic spectrum and the interaction of radiation with matter 

• rates of reaction 

• radical reactions 

• intermolecular bonding 

• haloalkanes 

• nucleophilic substitution reactions 

• the sustainability of the ozone layer 
 
I will know:  

• the meaning of the term electronegativity 

• the relation of overall polarity of a molecule to its shape and the polarity of its individual bonds 

• the types of intermolecular bonds and when they arise, including dependence on branching and chain length in organic molecules and 
molar mass 

• a description of hydrogen bonding in water and ice 

• the relative boiling points of substances in terms of intermolecular bonds 

• the meaning of the term activation enthalpy 

• the effect of concentration and pressure on rate of reaction 

• the effect of temperature and catalyst on rate of reaction 

• the role of catalysts in providing alternative routes of lower activation enthalpy 

• the term homogeneous catalysis and the formation of intermediates 

• the formulae and systematic nomenclature of haloalkanes and amines 

• the characteristic properties of haloalkanes 

• nucleophilic substitution reactions of haloalkanes 

• the terms substitution and nucleophile 

• the possible dependence of the relative reactivities of the haloalkanes on either bond enthalpy or bond polarity and how experimental 
evidence determines that the bond enthalpy is more important 

• homolytic and heterolytic bond fission 

• the formation, nature, and reactivity of radicals 

• the explanation of the mechanism of a radical chain reaction involving initiation, propogation, and termination 

• the chemical basis of the depletion of ozone in the stratosphere due to haloalkanes 

• the ease of photodissociation of the haloalkanes in terms of bond enthalpy 

• the formation and destruction of ozone in the stratosphere and troposphere 



• the effects of ozone in the atmosphere 

• the principle radiations of the Earth and the Sun 

• the effects of UV and visible radiation promoting electrons to higher energy levels, sometimes causing bond breaking 
 

 
Key terms: 

• Electronegativity 

• Polarity 

• Intermolecular 

• Instantaneous dipole-induced dipole 

• Permanent dipole 

• Hydrogen bond 

• Activation enthalpy 

• Boltzmann distribution 

• Reaction kinetics 

• Homogeneous catalysis 

• Parts per million 

• Haloalkanes 

• Amines 

• Nucleophilic substitution and SN2 mechanism 

• Homolytic and heterolytic bond fission 

• Photodissociation 

• Stratosphere and troposphere 

• Ozone 

• Photochemical smog 

• Infrared, visible, ultraviolet 
 

 
Skills/applications 
 
What will I learn to 
do? 

I will learn (how) to:  

• use electronegativity values to predict bond polarity in covalent bonds 

• draw enthalpy profiles for catalysed and uncatalyzed reactions 

• explain the effect of pressure and temperature on rate of reaction 

• use the concept of activation enthalpy and the Boltzmann distribution to explain the qualitative effect of temperature changes and 
catalysts on rate of reaction 

• carry out experiments to follow the rate of a reaction including plotting graphs 

• calculate composition by volume of a component in a gas mixture measured in percentage composition and parts per million 

• explain nucleophilic substitution reactions using curly arrows and partial charges 



• draw the radical mechanism for the reaction of alkanes with halogens, including the use of half curly arrows 

• calculate values for frequency, wavelength, and energy of electromagnetic radiation from given data 
 

Key questions that 
I will have to 
consider in the 
unit. 

• What is electronegativity and what effect does this have on bond polarity? 

• What effect does bond polarity and the shape of a molecule have on intermolecular bonds? 

• What effect do intermolecular bonds have on boiling point? 

• Why do a variety of factors have an effect on rate of reaction? 

• What factors affect the reactivity of haloalkanes? 

• What is a radical, and how is it formed? 

• How is ozone created and destroyed? 
 

How will my 
learning be 
assessed? 

• Questions from the text book 

• Past paper questions 

• Observation of practical work 

• End of topic test 
 

How does this help 
with my 
understanding 
beyond the 
subject? 
literacy/ 
numeracy/ SMSC 
education 
(Spiritual, moral, 
social, cultural/ 
HEROs/ Careers 
awareness 
capabilities  

Literacy:  
Being able to put my understanding into a coherent written explanation, eg the effect of temperature on the rate of a reaction 
 
Numeracy:  
Being able to carry out calculations of % composition and parts per million, and calculating frequency, wavelength, and energy of electromagnetic 
radiation 
 
SMSC:  
Understanding the importance of ozone in the stratosphere and the danger of ozone in the troposphere 
 
Careers:  
Pharmacology 
Environmental Scientist 
Chemical Engineer/Industrial Chemist 
 

How does this link 
to learning I have 
done before or am 
going to experience 
later? 

KS3 periodic table 
 
KS4 periodic table, atomic structure, rate of reaction including how catalysts work, covalent bonding, electromagnetic radiation, calculations 
involving frequency and wavelength 
 



KS5 previously, the use of moles and quantitative chemistry, electromagnetic spectrum, electronic structure, chemistry of simple organic 
molecules, enthalpy changes and bond enthalpies, oxidation states, catalysis, and to come, the link between reaction kinetics and reaction 
mechanisms, calculation of orders of reaction 

What can I do at 
home (with my 
family) to develop 
my understanding 
further? 

Discuss the depletion of ozone in the stratosphere and how sunscreens work 
Discuss why ice floats on water, and why this makes H2O a very unusual substance 

 


