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Course Overview 
Grade 12 University Chemistry, SCH4U 

Prerequisite: Grade 11 University Chemistry (SCH3U) 
 
Course Developer:  Dionne Taylor 
 
Course Description 
This course enables students to deepen their understanding of chemistry through the study of 
organic chemistry, energy changes and rates of reaction, chemical systems and equilibrium, 
electrochemistry, and atomic and molecular structure. Students will further develop problem-
solving and laboratory skills as they investigate chemical processes, at the same time refining 
their ability to communicate scientific information. Emphasis will be placed on the importance of 
chemistry in daily life, and on evaluating the impact of chemical technology on the environment. 

Units:  Titles and Time 
Unit 1 Chemical Systems and Equilibrium 30 hours 
Unit 2 Energy Changes and Rates of Reaction 18 hours 
Unit 3 Electrochemistry 18 hours 
Unit 4 Structure and Properties of Matter 16 hours 
Unit 5 Organic Chemistry 16 hours 
Unit 6 Final Assessment Tasks 12 hours 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Unit Overviews  

Unit 1:  Chemical Systems and Equilibrium 
Unit Description 
In this unit, students increase their understanding of solutions to incorporate equilibrium systems. 
Students investigate the behaviour of different equilibrium systems, e.g., liquid-vapour, insoluble 
salts, weak acids and bases, and solve problems involving the law of chemical equilibrium. Le 
Chatelier’s principle is used to predict how various factors affect a chemical system at 
equilibrium. Students explore the importance of equilibrium systems in their daily lives, e.g., how 
equilibrium systems optimize the production of industrial chemicals and the role they play in 
biological systems. Throughout the unit the teacher leads students to use more independent 
learning strategies, e.g., students generate their own notes and compare these with teacher 
expectations.  
 

Activity Assessment Focus 
Introduction to 
Equilibrium Systems 

• investigate the behaviour of 
different equilibrium systems, and 
solve problems involving the law 
of chemical equilibrium 

Entropy • identify, in qualitative terms, 
entropy changes associated with 
chemical and physical processes 

Solubility of Salts  
•     use appropriate vocabulary to 

communicate ideas, procedures, 
and results related to chemical 
systems and equilibrium (e.g., 
homogeneous, common ion, Ka 
value); 

 
Acid Base 
Equilibrium 

• define constant expressions, such 
as Ksp, Kw, Ka, and Kb 

Buffer Solutions 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 
Making Connections 
 
Assessments are divided 
equally among these 
categories. 
 

• describe the characteristics and 
components of a buffer solution. 

 

 



Unit 2:  Energy Changes and Rates of Reaction 
Unit Description 
This unit involves the study of energy transformations and kinetics of chemical changes. Energy 
changes for physical and chemical processes and rates of reaction are studied through 
experimental data and calculations. Research is done on the dependence of chemical technologies 
and processes on the energetics of chemical reactions. Students may complete a large quiz at the 
end of both the Energy Changes and the Rates of Reaction section.  
 

Activity Assessment Focus 
Enthalpy and Heats 
of Reaction 

• demonstrate an understanding of 
the dependence of chemical 
technologies and processes on the 
energetics of chemical reactions. 

Hess’s Law and 
Thermochemical 
Equations 

• determine energy changes for 
physical and chemical processes 
and rates of reaction, using 
experimental data and 
calculations. 

Rates of Reaction • describe, with the aid of a graph, 
the rate of reaction as a function 
of the change of concentration of 
a reactant or product with respect 
to time; express the rate of 
reaction as a rate law equation. 

Collision Theory • explain, using collision theory 
and potential energy diagrams, 
how factors such as temperature, 
surface area, nature of reactants, 
catalysts, and concentration 
control the rate of chemical 
reactions. 

Reaction Mechanism 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 
Making Connections 
 
Assessments are divided 
equally among these categories. 
 
 
 
 
 
 

• demonstrate understanding that 
most reactions occur as a series of 
elementary steps in a reaction 
mechanism. 

 



Unit 3:  Electrochemistry 
Unit Description 
In this unit, students demonstrate an understanding of fundamental concepts related to oxidation-
reduction and the interconversion of chemical and electrical energy. Students build and explain 
the functioning of simple galvanic and electrolytic cells and use equations to describe these cells 
and solve quantitative problems related to electrolysis. Students describe some uses of batteries 
and fuel cells, explain the importance of electrochemical technology to the production and 
protection of metals and assess environmental and safety issues associated with these 
technologies. In the End-of-Unit Task students design and construct their own battery of a given 
voltage. 
 
 

Activity Assessment Focus 
Introduction to 
Electrochemistry 

• demonstrate an understanding of 
fundamental concepts related to 
oxidation-reduction and the 
interconversion of chemical and 
electrical energy 

Redox Reactions and 
Equations 

• demonstrate an understanding of 
oxidation and reduction in terms 
of the loss and the gain of 
electrons or change in oxidation 
number 

Electrochemical Cells • build and explain the functioning 
of simple galvanic and 
electrolytic cells; use equations to 
describe these cells; and solve 
quantitative problems related to 
electrolysis 

Electrolytic Cells 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 
Making Connections 
 
Assessments are divided 
equally among these categories. 
 
 

• demonstrate an understanding of 
the interrelationship of time, 
current, and the amount of 
substance produced or consumed 
in an electrolytic process 
(Faraday’s law) 

 



Unit 4:  Structure and Properties of Matter 
Unit Description 
This unit increases student understanding of the structure of the atom by exploring the quantum 
mechanical model. They describe products and contributions that have advanced the knowledge 
of atomic and molecular theory, write electronic configurations, and explain the relationship 
between the position of elements in the periodic table and their properties. Students investigate 
solids/liquids and explain how types of chemical bonding account for the properties of ionic, 
molecular, covalent network and metallic substances. Students predict molecular shape using the 
Valence Shell Electron Pair Repulsion model.  
 
 

Activity Assessment Focus 
Development of the 
Model of the Atom 

• demonstrate an understanding of 
quantum mechanical theory, and 
explain how types of chemical 
bonding account for the properties of 
ionic, molecular, covalent network, 
and metallic substances 

Quantum Mechanic 
Model 

• describe the quantum mechanical 
model of the atom (e.g., orbitals, 
electron probability density) and the 
contributions of individuals to this 
model (e.g., those of Planck, de 
Broglie, Einstein, Heisenberg, and 
Schrödinger) 

• list characteristics of the s, p, d, and f 
blocks of elements, and explain the 
relationship between position of 
elements in the periodic table, their 
properties, and their electron 
configurations 

Intramolecular Forces 
of Attraction 

• explain how the properties of a solid 
or liquid (e.g., hardness, electrical 
conductivity, surface tension) depend 
on the nature of the particles present 
and the types of forces between them 
(e.g., covalent bonds, Van der Waals 
forces, dipole forces, and metallic 
bonds) 

Predicting Shape • investigate and compare the properties 
of solids and liquids, and use bonding 
theory to predict the shape of simple 
molecules 

• explain how the Valence Shell 
Electron Pair Repulsion (VSEPR) 
model can be used to predict 
molecular shape 

Applications 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 
Making Connections 
 
Assessments are divided 
equally among these categories. 
 

• describe products and technologies 
whose development has depended on 
understanding molecular structure, and 
technologies that have advanced the 
knowledge of atomic and molecular 
theory 



 

Unit 5:  Organic Chemistry 
Unit Description 
Students continue the explorations of organic substances that began in Grade 11. They distinguish 
among the different classes of organic substances including alcohols, aldehydes, ketones, 
carboxylic acids, esters, ethers, amines and amides, by name and by structural formula. Inquiry 
skills such as model building and wet laboratory procedures are used to gather data and 
information about the properties and types of reactions in order to predict and explain 
observations. Students investigate the production, uses and importance of polymers in our daily 
lives. 
 

Activity Assessment Focus 
Naming and Properties 
of Organic Substances 

• distinguish among the different 
classes of organic compounds, 
including alcohols, aldehydes, 
ketones, carboxylic acids, esters, 
ethers, amines, and amides, by 
name and by structural formula 

Chemical Reactions • describe different types of organic 
reactions, such as substitution, 
addition, elimination, oxidation, 
esterification, and hydrolysis 

Polymer Chemistry • demonstrate an understanding of 
the processes of addition and 
condensation polymerization 

• describe the variety and 
importance of organic compounds 
in our lives (e.g., plastics, synthetic 
fibres, pharmaceutical products) 

Organic Chemistry and 
Living Organisms 

• evaluate the impact of organic 
compounds on our standard of 
living and the environment 

Consumer Reports 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 
Making Connections 
 
Assessments are divided 
equally among these 
categories. 
 

• present informed opinions on the 
validity of the use of the terms 
organic, natural, and chemical in 
the promotion of consumer goods 

 



Making Connections - Culminating Activity  
This final unit incorporates and assesses many of the skills and concepts learned throughout this 
course.  Students will research, compile and analyze data. They will communicate their findings 
in a lab report which assesses a variety of skills, techniques and concepts developed throughout 
the year. The final activity is a formal exam which uses a variety of techniques to assess concepts 
and skills. 
 

Activity Time Allotment 
Lab Work and Report  3 class periods 
Review of Course Material 2 class periods 
Formal Exam 2 class period 

 
 

Teaching/Learning Strategies 
Teachers will adapt teaching/learning strategies throughout this course to suit students’ needs. 
Although the expectations for the three strands are listed separately in the policy document, 
instructional strategies encompass all of the strands in a holistic way.  
 

Unit Teaching/Learning Strategies Used 
1. Chemical Systems & 
Equilibrium 

Small group work, class discussion, group research 

2. Energy Changes & 
Rates of Reactions 

Small group work, experimental design, lab activities, assigned 
problems 

3. Electrochemistry Small group tasks, lab exercises, note-taking, teacher 
demonstration 

4. Structure & Properties 
of Matter 

Small group work, class discussion, assigned problems 

5. Organic Chemistry Small group work, experimental design, lab activities, assigned 
problems 

6. Making Connections -
Culminating Activity 

Review, Lab and Lab Report, leadership activity, exam 

 

Assessment & Evaluation of Student Achievement 
The assessment/evaluation in this course is divided into the four categories of the Achievement 
Chart. The Knowledge category embraces what students know, the facts and information 
contained in the course.  The Application category includes assessments of the students’ 
application of their knowledge, particularly as demonstrated through scientific investigations and 
experiments.  The Thinking/Inquiry category is used to gather assessments that demonstrate the 
students’ abilities to think and analyse what it is they have learned. Finally, the Communication 
category comprises assessments of how well the students communicate orally, in writing, and 
through scientific reports and lab reports. 
 
Teachers must assess Learning Skills separately on the report card.  
Overall evaluation of the course must be divided so that Course Work is weighted 70% and the 
Culminating Performance Task is weighted 30%. Evaluation should be balanced across all four 
categories of the Achievement Chart, for both the course work and the culminating task. 



Culminating Performance Task – 30% 
 

Culminating 
Performance 

Task 

Knowledge/ 
Understanding 

Thinking/ 
Inquiry 

Communication Making 
Connections 

 

Percentage of 
Mark 

Lab and Report 3 3 3 3 10% 
Formal Exam 3 3 3 3        20% 
 
 


