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Course Overview 
Grade 11 University Chemistry 

Prerequisite: Grade 10 Academic Science (SNC2D) 
 
Course Developer(s):  Dionne Taylor 
 
Course Description 
This course enables students to develop a deeper understanding of concepts in biology, chemistry, 
earth and space science, and physics; to develop further their skills in scientific inquiry and to 
understand the interrelationships among science, technology and the environment.  Students will 
conduct investigations and understand scientific theories related to: ecology and the maintenance 
of ecosystems; chemical reactions, with particular attention to acid – base reactions; factors that 
influence weather systems; and motion. 

Units:  Titles and Time 
Unit 1 Matter and Chemical Bonding 20 hours 
Unit 2 Quantities and Chemical Reactions 20 hours 
Unit 3 Solutions and Solubility 22 hours 
Unit 4 Gases and Atmospheric Chemistry 18 hours 
Unit 5 Hydrocarbons and Energy 20 hours 

 Making Connections:  Culminating Activities 10 hours 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Unit Overviews  

Unit 1:  Matter and Chemical Bonding 
Unit Description 
This unit serves as the introduction to Grade 11 Chemistry. Essential chemical terminology is 
reviewed from earlier courses and extended in the context of student investigations, discussions 
and teacher direction. The Periodic Table as a central organizer from which properties of matter 
and bonding can be predicted is central to this unit. Qualitative information observed in simple 
chemical reactions is formalized through writing balanced chemical equations. 
 
 

Activity Assessment Focus 
Properties of 
Materials 

• Define and describe the 
relationship among atomic 
number, mass number, atomic 
mass, isotope, and radio 
isotope 

Periodicity • Demonstrate an 
understanding of periodic 
law, and describe how 
electron arrangement and 
forces in atoms can explain 
periodic trends such as atomic 
radius, ionization energy, 
electron affinity, and 
electronegativity 

What Holds Atoms 
Together in Materials? 

• Demonstrate an 
understanding of the 
formation of ionic and 
covalent bonds and explain 
the properties of the products 

• Explain how different 
elements combine to form 
covalent and ionic bonds 
using octet rule 

Predicting and 
Describing Chemical 
Reactions 

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

• Demonstrate an 
understanding of the 
relationship between the 
types of chemical reactions 

• Relate the reactivity of a 
series of elements to their 
position in the periodic table 

 



Unit 2:  Quantities in Chemical Reactions 
Unit Description 
In this unit, students are introduced to the mole concept. The quantitative treatment of chemical 
equations and reactions moves from mole-mole and mass-mass relationships to percent yield and 
limiting reagent calculations. Additional quantitative topics include the theory of average atomic 
mass and its calculations as well as percent composition and the Law of Definite Proportion. 
Whenever possible, the theory is complemented by experimental work. 
 

Activity Assessment Focus 
Need for Quantities in 
Chemical Reactions 

• State the quantitative 
relationships expressed in a 
chemical equation 

 
The Mole Concept • Demonstrate an understanding 

of Avogadro’s number, the 
mole concept, and the 
relationship between the mole 
and molar mass 

 
Chemical Equations • Distinguish between the 

empirical and molecular 
formula of a compound 

Definite Proportions 

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

• Explain the law of Definite 
Proportions 

 
 



Unit 3:  Solutions and Solubility 
Unit Description 
This unit begins with a review of the characteristics of solutions and dissolving. Experimental 
work forms the foundation for qualitative analysis and selective precipitation. Quantitative work 
from the previous unit is carried forward into solution calculations and the concepts of 
concentrations and dilution. The discussions of acids and bases from previous courses are 
extended to pH calculations, titrations and various acid base theories. 
 

Activity Assessment Focus 
Characteristics of 
Solutions 

• Use appropriate scientific 
vocabulary to communicate 
ideas related to aqueous 
solutions 

• Demonstrate an understanding 
of importance of water as a 
universal solvent and describe 
the properties of this liquid 

Qualitative Analysis: 
Theory Put to Use 

• Explain solution formation that 
involves the dissolving of ionic 
or non-ionic substances in 
water and the dissolving of 
non-polar solutes in non-polar 
solvents 

• Describe common 
combinations of aqueous 
solutions that result in the 
formation of precipitates 

Concentration • Solve problems involving 
concentration of solution and 
express the results in various 
units 

Acids and Bases 

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

• Demonstrate an understanding 
of the Arrhenius and Bronsted-
Lowry theories of acids and 
bases 

• Explain qualitatively, in terms 
of degree of dissociation, the 
differences between strong and 
weak acids and bases 

• Demonstrate an understanding 
of the operational definition of 
pH 

 



Unit 4:  Gases and Atmospheric Chemistry 
Unit Description 
This unit begins with a review of the properties and uses of some common gases. A review of the 
kinetic molecular theory leads to a discussion of gas properties and their measurement. 
Experimental work forms the foundation for quantitative work on the gas laws, including the law 
of partial pressure. Mole calculations from earlier units are extended to the Ideal Gas Law and 
standard molar volume.  

Activity Assessment Focus 
Gases in the Atmosphere • identify the major and minor 

components of the atmosphere 
• identify technological products 

and safety concerns associated 
with compressed gases (e.g., 
propane tanks, medical oxygen 
tanks, welders’ acetylene 
tanks) 

The Kinetic Molecular 
Theory of Gases 

• explain different states of 
matter in terms of the forces 
between atoms, molecules, and 
ions 

• use appropriate scientific 
vocabulary to communicate 
ideas related to gases (e.g., 
standard temperature, standard 
pressure, molar volume, ideal 
gas) 

The Gas Laws • demonstrate an understanding 
of the laws that govern the 
behaviour of gases 

• investigate through 
experimentation the 
relationships among the 
pressure, volume, and 
temperature of a gas, and solve 
problems involving quantity of 
substance in moles, molar 
masses and volumes, and the 
gas laws 

Moles of Gases 

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

• describe the quantitative 
relationships that exist among 
the following variables for an 
ideal gas: pressure, volume, 
temperature, and amount of 
substance 

 



Unit 5:  Hydrocarbons and Energy 
Unit Description 
The intent of this unit is to introduce students to the world of organic chemistry. The unit begins 
with an exploration of the sources of hydrocarbons and moves on to an examination of their 
properties and characteristics. Simple reactions of hydrocarbons, calorimetry and thermochemical 
equations are used to investigate the energetics of bond making and breaking. The nomenclature 
of organic chemistry is also introduced. Throughout, students should be thinking about and 
discussing the benefits and risks of hydrocarbons in use today. 
 

Activity Assessment Focus 
An Introduction to 
Organic Chemistry 

• identify the origins and major 
sources of organic compounds 

• demonstrate an understanding 
of the particular characteristics 
of the carbon atom, especially 
with respect to bonding in both 
aliphatic and cyclic alkanes, 
including structural isomers 

Naming Hydocarbons • name, using the IUPAC 
nomenclature system, and 
draw structural representations 
for, aliphatic and cyclic 
hydrocarbons containing no 
more than ten carbon atoms in 
the main chain, with or without 
side chains 

Properties of 
Hydrocarbons 

• describe some of the physical 
and chemical properties of 
hydrocarbons (e.g., solubility 
in water, density, melting 
point, boiling point, and 
combustibility of the alkanes 

Hydrocarbons as Fuels 

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

• use appropriate scientific 
vocabulary to communicate 
ideas related to hydrocarbons 
and the energy changes 
involved in their combustion 
(e.g., organic compound, 
saturated hydrocarbons, 
unsaturated hydrocarbons, 
isomer, heat capacity) 

 
 
 
 
 
 



Making Connections - Culminating Activities 
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. Matter and 
Chemical 
Bonding 

Small group work, class discussion, lab exercises & activities, assigned 
problems 

2. Quantities 
and Chemical 
Reactions 

Small group work, experimental design, lab exercises and activities, 
kinesthetic activities, assigned problems 

3. Solutions 
and Solubility 

Small group work, class discussion, kinesthetic activities, assigned problems 

4. Gases and 
Atmospheric 
Chemistry 

Small group work, class discussion, kinesthetic activities, assigned problems 

5. 
Hydrocarbons 
and energy 

Small group work, class discussion, kinesthetic activities, assigned problems 

6.  Making 
Connection – 
Culminating 
Activity 

Lab, Lab Report, and Formal 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 √ √ √ √ 10% 
Formal Exam √ √ √ √        20% 
 
 


