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How do chemical reactions 

affect your life? 

Topic  

2.1 (Pages 110-7) 
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How do chemical reactions 

affect your life? 

The images above all represent practical applications of 
chemical reactions. 

What chemical reaction is occurring in each example? 
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Chemical reactions support our lives    

and assist us at home and at work. 

What examples of chemical reactions can you think of? 

A chemical reaction is a change in matter that produces new 
substances with new properties. Chemical reactions can be 
written as: 



Copyright © 2010 McGraw-Hill Ryerson Ltd. 

Chemical reactions support our lives    

and assist us at home and at work. 

Reactants are the substances that react together in a 
chemical reaction. Reactants are “what you start with.” 

Products are the new substances produced in a chemical 
reaction. Products are “what you end up with.” 

Photosynthesis is a chemical reaction that 
occurs in green plants. It allows energy to 
be stored in a chemical form.   

In photosynthesis, the reactants are 
carbon dioxide and water. The reaction 
produces sugar and oxygen as products. 
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Chemical reactions support our lives    

and assist us at home and at work. 

Cellular respiration is a chemical 
reaction that releases energy from the 
food you eat.   

In cellular respiration, the reactants 
are sugar and oxygen. The reaction 
produces carbon dioxide and water as 
products. 
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Chemical Reactions at Home and at Work 

Many different chemical products are found in your home, 
including cleaners, foods, and food ingredients. All of these 
products are produced using chemical reactions or are used 
to make chemical reactions happen. 

Vinegar is a common 
household chemical 
that is produced by 
diluting (watering 
down) acetic acid.  
As shown on the 
left, this chemical 
is used to make a 
variety of products. 
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Chemical compounds require safe     

handling to minimize their hazards. 

Hazardous chemicals can be found in laboratories, in 
industries, and in your home. Labels on the chemicals explain 
possible hazards.  

HHPS (Hazardous 
Household Product 
Symbols) use 
different shapes and 
easy-to-recognize 
icons to display basic 
safety information 
about a product. 

Hazards in the Home 
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Chemical compounds require safe     

handling to minimize their hazards. 

Workplaces such as restaurants, repair shops, industrial 
plants, and schools have many hazardous substances. 

WHMIS (Workplace 
Hazardous Materials 
Information System) 
labels provide detailed 
information about how to 
store, handle, and 
dispose of chemical 
substances. The labels 
also provide first aid 
information. 

Hazards in the Workplace 
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Chemical compounds require safe     

handling to minimize their hazards. 

WHMIS (Workplace 
Hazardous Materials 
Information System) 
symbols are used to 
identify dangerous 
materials.   

Describe the hazard 
represented by each of 
the symbols on the left. 

What products might 
carry these labels? 
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Chemical compounds require safe     

handling to minimize their hazards. 

MSDS (Material Safety 
Data Sheet) 

Hazardous workplace chemicals must come with an MSDS 
(Material Safety Data Sheet) such as the one shown below. 

After examining 
the sample MSDS 
on the left, list 
the information 
that an MSDS 
must include. 
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Topic 2.1  Review 

Key concepts to be reviewed: 

• Chemical reactions support our lives and assist us at 
home and at work. 

• Chemical compounds require safe handling to minimize 
their hazards. 
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How can we understand, 

describe, and name 

chemical compounds? 

Topic  

2.2 
(Pages 118-39) 
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How can we understand, 

describe, and name chemical 

compounds? 

People use bleach to 
make clothes look 
whiter and brighter 
and to disinfect them.   

We must be familiar 
with the official name, 
the common name, and 
the proper use of 
everyday chemicals 
such as bleach. 
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How can we understand, 

describe, and name chemical 

compounds? 

Chlorine bleach (containing 
the compound sodium 
hypochlorite) and oxygen 
bleach (containing 
hydrogen peroxide) are 
both used in laundry. 

These are only two of the 
over 10200 types of 
compounds used by humans. 

With so many compounds in existence, how can people 
recognize the many official names that go with them? 
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Chemical compounds are formed        

from elements in the periodic table. 

In order to describe compounds, scientists must first know 
how they were formed. All compounds are formed from two 
or more elements. The periodic table can be used to 
determine which elements, and in what proportion to each 
other, will combine to form compounds. 
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Chemical compounds are formed        

from elements in the periodic table. 

The periodic table organizes elements into rows (called 
periods) and columns (called groups or families).  Each 
element has its own place in the periodic table, based on its 
properties and atomic structure. 
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Chemical compounds are formed        

from elements in the periodic table. 
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Chemical compounds are formed        

from elements in the periodic table. 
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Chemical compounds are formed        

from elements in the periodic table. 
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Chemical compounds are formed        

from elements in the periodic table. 

(Alkali Metals) 
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Chemical compounds are formed        

from elements in the periodic table. 
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Chemical compounds are formed        

from elements in the periodic table. 

(Halogens) 
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Chemical compounds are formed        

from elements in the periodic table. 

(Noble Gases) 
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The Periodic Table and Reactivity 

The closer an element’s outer electron shell is to being full, 
the more reactive the element will be. 

Which elements in the diagram above would be “most 
reactive”? Which would be “least reactive”? Explain why. 
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Electrons and Protons of Elements 

Examine this cell from the periodic table. What do the parts 
labelled A, B, C, and D represent? 
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Chemical compounds are represented using 

chemical names and chemical formulas. 

In 1919, IUPAC (the International Union of Pure and Applied 
Chemistry) was formed and the chemists agreed on a set of 
chemical symbols that are used in the periodic table and in 
chemical formulas all over the world. 

Chemistry students 
learn the same 
symbols everywhere 
in the world, 
regardless of their 
own alphabets and 
languages. 
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Chemical Formulas 

A chemical formula is a group of letters and subscript 
numbers that represents the make-up of a chemical 
compound. It is the “short form” for a chemical compound. 

The letters are the chemical 
symbols. They tell you what 
elements are in the compound. 

The subscript numbers tell you 
how many atoms of these 
elements are in the compound. 
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Reactive elements can become more    

stable when they form compounds. 

Elements can achieve a full, stable electron-shell structure 
in one of three ways: 

 

 
 

1. Metals lose electrons to form positive ions. 

2. Non-metals gain electrons to form negative ions. 

3. Non-metals share electrons. 

An ion is an atom or a group of atoms that has an electrical 
charge, either positive or negative. 

When elements form compounds, they become more stable.  
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The Ways That Elements Become Stable 

1. Metals lose electrons to form positive ions. The charge 
on the Group 1 metal ions is +1 because they have lost one 
electron. The group 2 metal ions have a charge of +2, and 
Group 3 metal ions have a charge of +3.  
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The Ways That Elements Become Stable 

2. Non-metals gain electrons to form negative ions. The 
charge on the Group 17 non-metal ions is -1 because they 
have gained one electron. The Group 16 non-metal ions have a 
charge of -2; Group 15 non-metal ions have a charge of -3.  
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The Ways That Elements Become Stable 

3. Non-metals share electrons. 
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Chemical compounds are described              

as either ionic or molecular. 

Ionic compounds form because positively charged metal ions 
attract negatively charged non-metal ions.  

Metals are shown in 
blue and non-metals are 
shown in yellow. 
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Properties of Ionic Compounds 

Ionic compounds have the following properties: 

• they are solids at room temperature 

• they have a very high melting point 

• they conduct electricity when they are melted or dissolved 
in water 
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Chemical compounds are described              

as either ionic or molecular. 

Molecular compounds form when non-metal atoms share 
electrons with other non-metal atoms. 
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Properties of Molecular Compounds 

Molecular compounds have the following properties: 

• they may be solids, liquids, or gases at room temperature 

• they have lower melting points than ionic compounds 

• they do not conduct electric current when they are 
melted or dissolved in water, except in the case of certain 
acids 

water 
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Naming a Simple Ionic Compound 

from Its Chemical Formula: CaCl
2 

Ionic compounds have two-part names. The first part of the 
name is the metal ion, and the second part is the non-metal 
ion ending in “ide.” If you know the formula for an ionic 
compound, the name can be derived as follows. 



Copyright © 2010 McGraw-Hill Ryerson Ltd. 

Writing the Chemical Formula of a 

Simple Ionic Compound from Its 

Name: aluminum oxide 

The instructions below describe how to write the chemical 
formula for an ionic compound if you are given its name. A 
periodic table with ion charges of the elements is required. 
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Common Non-metal Ions 

The table below shows the names of some of the common 
non-metal ions. 
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Molecular compounds are named           

using numerical prefixes. 

There are many ways that atoms of two non-metal elements 
can react to form a molecular compound. The compounds 
described in the table below contain only nitrogen and 
oxygen in different proportions. 
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Naming a Molecular Compound 

from Its Chemical Formula: CO
2 

The steps 
involved in naming 
a molecular 
compound are 
described on the 
left. 
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Writing the Chemical Formula of a Molecular 

Compound from its Name: dinitrogen 

tetroxide 

The steps involved in determining the formula of a molecular 
compound are outlined below. 
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A Flowchart for Naming Chemical Compounds 
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A Flowchart for Writing Chemical Formulas 
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Topic 2.2  Review 

Key concepts to be reviewed: 

• Chemical compounds are formed from elements in the 
periodic table. 

• Chemical compounds are represented using chemical names 
and chemical formulas. 

• Reactive elements can become more stable when they form 
compounds.  

• Chemical compounds are described as either ionic or 
molecular. 

• Ionic compounds are named with the metal ion first, and 
then the non-metal ion ending in “ide.” 

• Molecular compounds are named using numerical prefixes. 
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What happens during a 

chemical reaction, and   

how can it be described? 

Topic  

2.3 
(Pages 140-57) 
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What happens during a chemical 

reaction, and how can it be 

described? 

There are five types of fire extinguishers because there 
are different types of fires. The next slide shows the 
labels for the different classes of fire extinguishers. 
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What happens during a chemical 

reaction, and how can it be 

described? 

Different types of fire extinguishers are used to 
extinguish different types of fires. The different classes 
of fire extinguishers are labelled as shown below. 

What do you think would be different about the five types 
of fire extinguishers? 
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During a chemical reaction, chemical 

compounds are changed into different 

compounds with different properties. 

The next two slides describe examples of evidence that 
might indicate a chemical reaction has occurred. 
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During a chemical reaction, chemical 

compounds are changed into different 

compounds with different properties. 
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The four types of chemical reactions can be 

described using word equations. 

There are four types of chemical reactions: 

•  synthesis reactions 

•  decomposition reactions 

•  single displacement reactions 

•  double displacement reactions 

What type of 
reaction do you 
think is 
pictured here? 
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The four types of chemical reactions can be 

described using word equations. 

Word equations use words instead of chemical formulas to 
describe what happens to reactants (written on the left) and 
products (written on the right) during chemical reactions. 

When reading a word equation, “+” signs are replaced with 
“and”, and the arrow is read as “react to produce”. 
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Synthesis Reactions 

A synthesis reaction occurs when two or more reactants 
combine to produce a new product. 

What examples of synthesis reactions can you think of? 
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Decomposition Reactions 

A decomposition reaction occurs when one compound breaks 
down (“decomposes”) into two or more simpler compounds or 
elements. 

What examples of decomposition reactions can you think of? 
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Single Displacement Reactions 

A single displacement reaction occurs when one element 
takes the place of (“displaces”) another element in a 
compound. 

What examples of single displacement reactions can you 
think of? 
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Double Displacement Reactions 

A double displacement reaction occurs when the metal ions 
of two different compounds exchange places (“two 
displacements occur”). 

What examples of double displacement reactions can you 
think of? 
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Chemical reactions can be described     

using chemical equations. 

Chemical equations are equations that use chemical symbols 
to represent reactants and products in a chemical reaction.  
Word equations can be converted into chemical equations.  
An example is shown below. 

Note that compounds containing more than one OH ion (hydroxide ion) have brackets around the OH. 
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Writing a Chemical Equation for Word 

Equations That Include Elements 

The chemical formulas for most elements are the same as 
the elements’ formulas in the periodic table. However, some 
non-metal elements are found as molecules that contain 
more than one atom of the element. These elements are 
shown in the table below. 
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Writing a Chemical Equation for Word 

Equations That Include Elements 

Since chlorine exists in nature as Cl2 (a molecule with two 
atoms of chlorine), it must be shown this way when written 
in a chemical equation. 
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Atoms and mass are conserved             

during a chemical reaction. 

A balanced chemical equation represents a chemical 
reaction using coefficients (numbers in front of the 
reactants and products) that tell you how much of the 
reactants are used and how much of the products are made. 
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Balancing Chemical Equations 

Follow the steps to balance a chemical equation on the next 
few slides. 
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Balancing Chemical Equations 



Copyright © 2010 McGraw-Hill Ryerson Ltd. 

Balancing Chemical Equations 
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Reviewing Balancing Equations 

Click the “Start” button to review the process of balancing equations. 

http://www.mytextbook.ca/product/9780070318533/itr/ppt/assets/SciLinks10.Unit02_pg148_Balancing_REV.SPL.swf.html
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Topic 2.3  Review 

Key concepts to be reviewed: 

• During a chemical reaction, chemical compounds are 
changed into different compounds with different 
properties. 

• The four types of chemical reactions can be described 
using word equations. 

• Chemical reactions can be described using chemical 
equations. 

• Atoms and mass are conserved during a chemical 
reaction. 
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What are acids and bases, 

and how do they react? 

Topic  

2.4 (Pages 158-75) 
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What are acids and bases, and 

how do they react? 

Many toothpastes, mouthwashes, and water supplies have a 
compound called sodium fluoride added to them. This 
compound chemically reacts with the calcium in your teeth to 
resist the effects of tooth decay. 
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Acids and bases are compounds          

with specific properties. 

Name the type of acid 
represented by each of the 
images below. 

An acid is a compound that: 

• tastes sour 

• corrodes metals and tissue 

• turns blue litmus paper red 
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Acids and bases are compounds          

with specific properties. 

Name the type of base represented by each 
of the images shown. 

An base is a compound that: 

• tastes bitter 

• has a slippery texture 

• corrodes tissue 

• turns red litmus paper blue 
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Comparing Properties Used to             

Identify Acids and Bases 
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Acid-Base Indicators and the pH Scale 

An acid-base indicator is a substance that changes colour 
when added to an acid or a base. 

Litmus paper is a type of acid-
base indicator that often comes 
in two colours: red and blue.  

•Acids turn blue litmus paper red. 

•Bases turn red litmus paper blue. 
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The pH Scale 

The pH scale is a scale from 0 to 14 that describes how 
acidic or basic a substance is.   

• The lower the pH number, the more acidic a substance is. 

• The higher the pH number, the more basic a substance is. 

When pH changes by one, the strength of the acid or base 
changes by ten times. 
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An acid and a base react in a neutralization 

reaction to produce a salt and water. 

The chemical reaction between an acid and a base is a double 
displacement reaction. When an acid and base take part in a 
chemical reaction: 

• the hydrogen (H) in the acid combines with the hydroxide 
(OH) in the base to form water (H2O). 

• the other elements in the acid and base combine to form an 
ionic compound called a salt. 
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Neutralization Reactions 

A neutralization reaction is a double displacement reaction 
between an acid and a base that “neutralizes” (cancels out) 
their acidic and basic properties. 

How would you neutralize an acid that was spilled in the 
science lab? What if a base was spilled? 
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Examples of Neutralization Reactions 

After eating, people sometimes experience “heartburn” or 
acid reflux due to an excess of acid being produced in their 
stomachs. Antacids are non-toxic bases that are used to 
neutralize stomach acid. 

People usually take antacids in a “chewable” tablet form or in 
a liquid form. 
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Examples of Neutralization Reactions 

Large acid spills can be neutralized using an equally large 
amount of a base such as calcium hydroxide (Ca(OH)2) as 
shown in the image below. 
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Examples of Neutralization Reactions 

Lakes that have become acidified due to acid rain falling or 
runoff from acid snowmelt can sometimes be neutralized 
through the addition of lime. 
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Chemical reactions involving acids, bases,               

and other compounds require safe     

handling to minimize hazards. 

Bases and other compounds that are used or produced 
during chemical reactions can be hazardous to peoples’ 
safety, to the environment, or to both. The images on the 
following slides show examples of professionals who must 
know how to handle chemical compounds in their workplaces. 
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Reactions involving acids, bases,               

and other compounds require safe     

handling to minimize hazards. 
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Reactions involving acids, bases,               

and other compounds require safe     

handling to minimize hazards. 
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Reactions involving acids, bases,               

and other compounds require safe     

handling to minimize hazards. 
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Topic 2.4  Review 

Key concepts to be reviewed: 

• Acids and bases are compounds with specific properties. 

• An acid and a base react in a neutralization reaction to 
produce a salt and water. 

• Chemical reactions involving acids, bases, and other 
compounds require safe handling to minimize hazards. 
 


