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I. Introduction to Science 3101

Science 3101, Matter and Chemical Change, introduces you to chemicals and chemical
reactions and the role that they play in daily life.

The course begins with a discussion of ways that chemicals are useful and how to use them
safely.  You will be introduced to two chemical information safety systems.  You learn about
states and properties of matter and how to tell the difference between a pure substance and a
mixture.

In Unit 2, you investigate pure substances, elements and compounds.  You learn your way
around the periodic table and become familiar with names and formulas for some common
elements and simple compounds.

In Unit 3, you investigate mixtures.  You learn the difference between solutions and mechanical
mixtures.  You investigate concentration and solubility and are introduced to acids, bases and the
pH scale. 

In Unit 4, you take a closer look at some everyday chemical reactions.  You investigate how
substances change during a reaction and how energy is involved in every chemical reaction. 
You are introduced to the use of word equations to represent chemical reactions.  You finish the
course by applying the knowledge that you have gained to investigate acid deposition.

You will be required to complete three Assignments and three Core Labs in this course.  Your
instructor may ask you to complete additional assignments and/or laboratory investigations.  

Two textbooks are needed for this course; science.connect1; Colbourne, Fernandez, et al;
McGraw-Hill Ryerson; 2002 and  science.connect.2; Colbourne, Fehres, et al; McGraw-Hill
Ryerson; 2003. 

Note: 
You cannot get credit for Science 3101 if you previously received credit for either Science
1206 in high school or Chemistry 1102 in ABE.

II. Use of Science Study Guides

Before beginning this course, ensure you have the text and any other resources needed (see the
information in the Introduction to this course for specifics).
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As you work through the Study Guide, you will see that it is divided according to the Units listed
in the Table of Contents.  When you open a unit it will have the following components:

Reading for this Unit:
Here you will find the chapters, sections and pages of the text you will use to cover the material for this unit.  Skim
the sections of the textbook, look at the titles of the sections, scan the figures and read any material in the margins. 
Once you have this overview of the unit, you are ready to begin.  Do not be intimidated by the content.  You will
work through the text, section by section, gaining knowledge and understanding of the material as you go.

References and Notes Work to Submit

This left hand column guides you through the
material to read from the text.  Read any
highlighted notes that follow the reading
instructions.  The symbols || direct you to
the questions that you should complete when
finished a reading assignment..

You come across three (4) headings in this right hand column.

Writing:  
This section comprises your notes for the unit.  Here you will
find either written questions or references to specific questions
or problems from your text.  You may want to write out each
question followed by the answer.  This material should be
checked by your instructor before moving on to the next unit.  
Mathematical problems should have their solutions checked as
you go.

Laboratory:  
This section indicates if there is a Core Lab that should be
completed for the unit.  Let the instructor know in advance that
you will be ready for the lab.  A lab report should be submitted
for each Core Lab.  Your instructor will provide guidelines as to
how s/he wants the report written.

Assignment:  
This section indicates if there is an assignment that should be
completed for the Unit.  The information in the “References and
Notes” column will indicate how you obtain the assignment. 
These assignments frequently relate the science content to
technology, society and the environment.

Computer:   
This section indicates that you will use a computer and a printer
to complete some of the required work for the course.  Ask your
instructor for help if you are not sure how to use the computer. 
You will be required to print out some material each time you
do the computer work and the printouts should be included with
the written notes. 
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III. Recommended Evaluation

Written Notes 10%
Labs/Assignments 20%
Test(s) 20%
Final Exam (entire course) 50%

100%
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 To fulfill the objectives of this unit, students should complete the following:

Reading for this unit:  science.connect1, Chapter 1, pages 4 - 19.

References and Notes

Study pages 6 - 9. Then  answer
questions 1.1 - 1.4 of the first
assignment ||

Note:  The first part of this unit
(questions 1.1 - 1.5) is covered
by completion of an assignment. 
You should pass the completed
assignment in to your instructor
for marking.  You will not be
tested on the material covered in
the assignment.

Launch the WHMIS lesson on
your computer, and follow the
instructions to work  your way
through it.  Complete 1.5 ||

Study pages 10 - 12.  Then
answer questions 1.6 - 1.10 ||

Work to Submit

Assignment I:

1.1 Give four examples of harmful chemicals often
found in a home, name a product in which you
would find each, and indicate the possible dangers
of each.

1.2 Name and briefly explain the 3 ways that WHMIS
information is provided.

1.3 Using the Sample WHMIS Label and the Sample
MSDS found in Appendix A, complete the Find
Out Activity, A Closer Look at WHMIS, on page
8.

1.4 Complete the Safety Symbol Inventory in
Appendix A. 

Computer:

1.5 Print out the WHMIS Symbol Table  and the
Certificate of Completion.  Include these with
your assignment.

Writing:

1.6 Define matter.

1.7 Describe the particle theory of matter.
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References and Notes

Study pages 15 - 17.  Then
answer questions 1.11 - 1.12
||

Note:  This is the end of Unit 1. 
You should check with your
instructor to see if there is
review work or any other
additional work for this unit.

Work to Submit

1.8 Using the particle theory, explain the three states
of matter.  (Be sure to describe the spacing and
movement of particles for each.)

1.9 Explain the difference between physical and
chemical properties and give three examples of
each.

1.10 Complete questions 3 and 4 from Check Your
Understanding on page 15.

1.11 a) Explain the difference between the particles of a
pure substance and a mixture.

b) Give two examples of pure substances and two 
examples of mixtures.

1.12 Complete question 1 from Check Your
Understanding on page 19.
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To fulfill the objectives of this unit, students should complete the following:

Reading for this unit:  science.connect1, Chapter 2, pages 22 - 37.

References and Notes

Study pages 24 - 27. Then
answer questions 2.1 - 2.8 ||

Note: Look carefully at Figures
2.2 and 2.3 and the Periodic
Table inside the back cover of
the text.  Notice that there is one
block in the Periodic Table for
each element.  Take note of the
information presented in each
block.  

Work to Submit

Writing:

2.1 Define element.

2.2 What is the periodic table?

2.3 What is the difference between a group and a
period in the periodic table?

2.4 Copy and complete the following table:

2.5  Describe 4 differences in properties between
metals and non-metals.

2.6 Note the stair-step line in the periodic table. 
a) Are metals on the right or left of that line?
b) Are non-metals on the right or left of that line?

2.7 Where are metalloids located in the periodic
table?

2.8 Complete questions 2 and 3 in Check Your
Understanding on page 30.

Element
Name

Element
Number

Symbol Mass State of
Matter

Silver

29

Na

32.1
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References and Notes

Refer to page 28 to answer
question 2.9 ||

Launch the Periodic Table
lesson on your computer and
follow the instructions to work 
your way through it.  Complete
2.10 ||

Study pages 30 - 31.  Then
answer questions 2.11 - 2.12
||

Refer to Investigation 2-C,
Decomposition Reaction, page
32, to do the laboratory.|| 

Note: See your instructor to find
out what needs to be included in
your Lab Report.

Study pages 35 - 36. Look
carefully at Figure 2.13 and
make sure that you understand
it.  Then do questions 2.14 and
2.15 ||

Note:  This is the end of Unit 2. 
You should check with your
instructor to see if there is
review work or any other
additional work for this unit.

Work to Submit

Writing:

2.9 Copy and complete the table from Investigation 2-
A.  (You need not answer the questions at the
bottom of the page.)

Computer:

2.10 Print out the Certificate of Completion.  Include it
with your notes.

Writing:

2.11  Define compound.

2.12 What is a decomposition reaction?

Laboratory:

2.13 Complete Investigation 2-C.  Pass your ‘Lab
Report’ in to your instructor for marking.

Writing:

2.14 Complete the Find Out Activity, Interpreting
Chemical Formulas, on page 37.

2.15 Complete question 2 from Check Your
Understanding on page 37.
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To fulfill the objectives of this unit, students should complete the following:

Reading for this unit:  science.connect1;
Chapter 3, Sections 3.1 - 3.3; pages 40 - 49;
Chapter 4, Section 4.1, page 60; Section 4.2; pages 63 - 69.

References and Notes

Study pages 42 - 43.  Then
answer questions 3.1 - 3.4 ||

Study pages 45 - 46.  Then
answer questions 3.5 - 3.8 ||

Note: A general way to show
concentration is:
concentration =  mass/volume. 
This means it can be expressed
as any unit of mass divided by
any unit of volume. 

Work to Submit

Writing:

3.1 Define solution.

3.2 Explain the difference between a mechanical
mixture and a solution.

3.3 Name and briefly describe the two parts of a
solution.

3.4 Complete questions 1, 2, and 3 in Check Your
Understanding on page 44. 

3.5 a) Define concentration.
b) What unit is commonly used to express 
concentration?

3.6 A saline solution is a solution of salt in water. 
What does it mean to say a saline solution has a
concentration of 1.0g/L?

3.7 Define solubility.

3.8 a) Explain the difference between soluble and 
insoluble.
b) Give 2 examples of substances that are soluble 
in water and 2 examples of substances that are not 
soluble in water.
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References and Notes

Refer to page 47 to do question
3.9 (the second assignment for
the course) ||

Note: You may need to discuss
with your instructor how to draw
a line graph. 

Refer to Investigation 3-B, What
is the Best Solvent?, page 48 to
do the laboratory. || 

Note: See your instructor to find
out what needs to be included in
your Lab Report.

Study page 60.  Then answer
question 3.11. ||

Study pages 63 - 65. Then
answer questions 3.12 - 3.14
||

Note: Look carefully at Figure
4.6 to see the pH of some
common substances and decide
whether they are acids or bases.

Work to Submit

Assignment II:

3.9 Complete Investigation 3-A, How Does
Temperature Affect Solubility?  Pass your work in
to your instructor for marking.

Laboratory:

3.10 Complete Investigation 3-B.  Pass your Lab
Report in to your instructor for marking.

Writing:

3.11 a) Explain the difference between a concentrated 
and a dilute solution.
b) How could you change a solution from 
concentrated to dilute?

3.12 Write definitions for acid, base, and neutral.

3.13 What is an indicator?

3.14  What is the pH scale?
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References and Notes

Launch the Acids and Bases
lesson on your computer and
follow the instructions to work 
your way through it.  Complete
3.15 ||

Note:  This is the end of Unit 3. 
You should check with your
instructor to see if there is
review work or any other
additional work for this unit.

Work to Submit

Computer:

3.15  Print out the Certificate of Completion.  Include it
with your notes.
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 To fulfill the objectives of this unit, students should complete the following:

Reading for this unit:  science.connect2;
Chapter 2, Sections 2.1 - 2.4, pages 24 - 35;
Chapter 3, Section 3.1, pages 42 - 43;
Chapter 4, Section 4.1, pages 64 - 65.

References and Notes

Note that you will be using a
different text, science.connect2,
for the rest of the course.

Study pages 24 - 25.  Then
answer questions 4.1 - 4.2 ||

Refer to Investigation 2-A,
Identifying Common Gases,
page 26, to do the laboratory.
|| 

Note: See your instructor to find
out what needs to be included in
your Lab Report.

Study pages 28 - 29.  Then
answer questions 4.4 - 4.7 ||

Work to Submit

Writing:

4.1 Define chemical reaction.

4.2 Give 3 examples of common useful chemical
reactions.

Laboratory:

4.3 Complete Investigation 2-A.  Pass your Lab
Report in to your instructor for marking.

Writing:

4.4 Explain what is meant by reactants and products.

4.5  Define combustion.

4.6 Define neutralization.
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References and Notes

Refer to Investigation 2-B,
Investigating Chemical
Reactions, pages 32 - 33, to do
the laboratory. || 

Note: You may only be expected
to complete certain parts of this
investigation.  Check with your
instructor.

Note: See your instructor to find
out what needs to be included in
your Lab Report.

Study pages 31 - 34.  Then
answer question 4.9.  ||

Study page 35.  Then answer
question 4.10 ||

Launch the Chemical Reactions
lesson on your computer and
follow the instructions to work 
your way through it.  Complete
4.11 ||

Work to Submit

4.7 Copy and complete the following chart:

Laboratory:

4.8 Complete Investigation 2-B.  Pass your Lab
Report in to your instructor for marking. 

Writing:

4.9 List five pieces of evidence that show that a
chemical reaction has occurred.

4.10 Explain the difference between an exothermic and
an endothermic reaction and give an example of
each.

Computer:

4.11 Print out the Summary and the Certificate of
Completion.  Include them with your notes.

Reaction Reactants Products

combustion

neutralization
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References and Notes

Study pages 42 - 43.  Then
answer questions 4.12 - 4.14
||

Study pages 64 and 65 paying
close attention to Figures 4.3A
and 4.3B.  Then, launch the Acid
Deposition lesson on your
computer and follow the
instructions to work  your way
through it.  Complete the third
assignment for the course ||

Note: You will not be tested on
the material covered in the
assignment.

Note:  This is the end of Unit 4. 
You should check with your
instructor to see if there is
review work or any other
additional work for this unit.

Note: You have now reached the
end of the course and you will be
expected to write a final exam. 
Discuss with your instructor
what you should study for the
exam.

Work to Submit

Writing:

4.12 What do word equations show?

4.13 Write the general format of a word equation with
two reactants and two products.

4.14 Complete question #1 in Check Your
Understanding on page 43.

Assignment III:

4.15 Print out the Summary and the Certificate of
Completion with your name on them.  Pass them
to your instructor. 



Appendix





Sample WHMIS Label





Sample MSDS





Safety Symbol Inventory

Name: _____________________________________________ Date: ___________________

Purpose: Practise identifying safety symbols and categorizing materials according to how safe
they are to use.

What to Do: Look around your home, school, and where you work.  Find at least 10 products
with safety symbols.
• Write the name of the products you find in the top row of the chart.
• Check off the symbols you find on that product’s label.
• When you recorded information for at least 10 products, rate the substances from least

dangerous (1) to most dangerous (10).  Write this rating in the last row.

HHP Symbols
Product

Danger Rating

 



Safety Symbol Inventory (continued)

WHMIS
Symbols

Product

Danger Rating


