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Chemical Reactions (CR ) 
CR1: Explore the properties of chemical reactions, including the role of energy 

changes, and applications of acids and bases.  

Ç Create a representation about the prev alence of chemistry in our lives.  

Ç Research the ways in which people, including First Nations and Métis, from various times and 

cultures have applied their understanding of the transformation of materials to produce new 

substances.  

Ç Observe and describe a v ariety of chemical reactions, including synthesis, decomposition, 

combustion, single replacement and double replacement.  

Ç Demonstrate knowledge of Workplace Hazardous Materials Information System (WHMIS 1998 

and WHMIS 2015) standards by selecting and applyi ng proper techniques for handling and 

disposing of lab materials and interpreting Materials Safety Data Sheets (MSDS) and Safety Data 

Sheets (SDS). 

Ç Explain why it can be difficult to classify changes as physical or chemical, including reference 

to the reve rsibility of the reaction.  

Ç Differentiate between reactants and products in chemical reactions.  

Ç Investigate the properties of endothermic and exothermic chemical reactions, including 

identifying where or how energy is absorbed or released in the reaction an d identifying 

potential benefits and consequences of the reaction.  

Ç Research practical examples of chemical reactions involving acids and bases, including 

neutralization reactions such as those involved in chemical spills, soda -acid fire extinguishers 

and a ntacids.  

Ç Provide examples of the importance of pH measurements in areas such as biology, chemistry, 

food science, environmental science and water treatment.  

Ç Research the operation of technologies designed to monitor and manage pH in various 

applications su ch as swimming pools, consumer products, agriculture and horticulture.  

CR2: Name and write formulas for common ionic and molecular chemical 

compounds, including acids and bases.  

Ç Examine the relationship between an elementõs position on the periodic table, the number of its 

valence electrons and its chemical properties.  

Ç Discuss the importance of valence electrons, and whether they are shared or transferred, in 

determining bond type in chemical compounds.  

Ç Name and write formulas for common ionic compounds, in cluding compounds involving 

polyatomic ions, using the periodic table and a list of common ions.  

Ç Analyze the relationship between the structure of ionic compounds, their chemical formulas 

and their common names.  

Ç Classify substances as ionic or molecular, b ased on their properties and the results of student 

conducted tests (e.g., melting/boiling point, electrical conductivity and solubility).  

Ç Relate the properties (e.g., solubility, conductivity in solution or gaseous form, high melting point 

and brittleness ) of ionic compounds to their uses.  

Ç Name and write formulas for common molecular and organic compounds (e.g., methane, 

propane, butane, octane, methanol, ethanol and glucose), using the periodic table and a list 

of numerical Greek prefixes.  

Ç Design and carr y out investigations to determine the properties of acids and bases, including 

selecting and using appropriate instruments for safely collecting evidence.  

Ç Classify substances as acids, bases or salts, based on observable properties, name and 

chemical formu la. 

Ç Investigate how certain substances, including those traditional to First Nations and Métis 

cultures, can serve as acid -base indicators.  

Ç Describe how the pH scale is used to classify substances as acidic, basic or neutral.  
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 (CR2 contõd) 

Ç Name and write formulas for common acids and bases, using the periodic table, a list of ions 

and rules for naming acids and bases.  

Ç Explain the importance of scientific nomenclature systems such as the Int ernational Union of 

Pure and Applied Chemistry (IUPAC) naming conventions in communicating information 

about chemical compounds.  

CR3: Represent chemical reactions and conservation of mass symbolically using 

models, word and skeleton equations and balanced chemical equations.  

Ç Design and safely carry out an experiment to confirm the law of conservation of mass, 

identifying and controlling major variables.  

Ç Explain the importance of the concept of conservation of mass in understanding, 

interpreting and predicti ng results of chemical reactions.  

Ç Represent chemical reactions, organic compounds and conservation of mass using models 

and word equations.  

Ç Represent chemical reactions and conservation of mass using skeleton equations and 

balanced equations.  

Ç Translate wor d equations to balanced chemical equations and balanced chemical 

equations to word equations.  

Ç Differentiate between the use of subscripts and coefficients in representing the numbers of 

atoms and molecules present in chemical reactions.  

Ç Categorize chemica l reactions as synthesis, decomposition, combustion, single replacement 

and double replacement, including acid base neutralization.  

Ç Verify whether a chemical equation is correctly balanced, and correct any errors.  

Ç Discuss the value of representing chemical  reactions using models, word and skeleton 

equations and balanced chemical equations.  

CR4: Investigate the rates of chemical reactions, including factors that affect the 

rate.  

Ç Provide examples of chemical reactions that occur over a range of time scales.  

Ç Predict how factors such as temperature of the reactant(s), concentration of the 

reactant(s), surface area of the reactant(s) and the presence or absence of catalysts or 

inhibitors might affect the rate of a chemical reaction.  

Ç Formulate scientific questions  about the rates of chemical reactions and the factors that 

affect rates of chemical reactions.  

Ç Design and perform an experiment to determine how various factors affect chemical 

reaction rates, including identifying and controlling major variables.  

Ç Compile  and organize data, using appropriate formats and data treatments to facilitate 

interpretation of data related to rates of chemical reactions.  

Ç Interpret patterns and trends in data, and infer or calculate linear and nonlinear relationships 

among variables related to chemical reaction rates.  

Ç Reflect upon data collection and analysis procedures, and suggest improvements to 

increase precision and accuracy.  

Ç Use the collision model to explain differences in chemical reaction rates.  

Ç Value the processes for drawin g conclusions in science.  

Ç Research how the rates of chemical reactions are controlled in everyday situations as well as 

in agricultural and industrial applications.  

Ç Work co -operatively with team members to develop and carry out a plan, and troubleshoot 

pro blems as they arise when investigating rates of reactions.  



Name:  ____________________   Date: _________ 

Sci10: Chemical Reactions                       Definitions  

 

PRE-Assessment: Definitions     _____ /?? = _____% 

FINISH!!!!! 
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*Definitions words are bold & italicized.  

Unit Overview  

¶ A chemical reaction involves the rearrangement of atoms to produce different 

substances.  

¶ Chemical reactions either release or consume energy. Som e reactions such as the burning 

of fossil fuels release large amounts of energy in the form of heat and light. Light can 

initiate many chemical reactions such as photosynthesis and the evolution of urban smog.  

¶ A large number of important chemical reaction s involve the transfer of hydrogen ions 

(acid/base reactions) between reacting ions, molecules, or atoms.  

¶ Chemical reactions can take place in intervals ranging from femtoseconds (10 -15 seconds) 

to geologic time scales of billions of years. Reaction rates  depend on how often the 

reacting atoms and molecules encounter one another, on the temperature of the 

reactants, and on certain physical properties - including shape - of the reacting 

substances.  

¶ Catalysts are substances that increase the rate of a chemi cal reaction without being 

consumed in the reaction. Chemical reactions in living systems are catalyzed by protein 

molecules called enzymes.  

¶ The Law of Conservation of Mass states that in a chemical reaction the total mass of 

reactants is equal to the tot al mass of the products.  

CR 1: Observe common chemical reactions in your world  

¶ A chemical reaction  is a process that involves the formation of new substances with new 

properties.  

¶ Reactants  are substances that undergo change in a chemical reaction.  

¶ Products  are substances that form in a chemical reaction.  

¶ Indicators  that provide evidence that a chemical reaction might have taken place 

include: a colour change, an odour change, the formation of a new substance 

(precipitate), the emission of a gas, and the  release or absorption of heat or light.  

¶ Energy is lost (released) or gained (absorbed) in every chemical reaction.  

¶ In an exothermic  chemical reaction, energy is released to the surroundings.  

¶ In an endothermic  chemical reaction, energy is absorbed from the surroundings.  

¶ Observing  and describing, using our senses, are basic processes of science.  

¶ Inferring  is explaining an observation in terms of previous experience.  

¶ Scientific knowledge is generated by, and used for, asking questions concerning the 

nat ural world.  

CR 2: Represent chemical reactions symbolically using models, word equations, 

and balanced chemical equations   

¶ An ion  is an atom that has become charged by gaining or losing one or more electrons.  

¶ An anion  is a negatively charged ion, the res ult of gaining one or more electrons.  

¶ A cation  is a positively charged ion, the result of losing one or more electrons.  

¶ A covalent bond  is the bond formed by two or more atoms sharing one or more pairs of 

electrons.  
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¶ A molecular compound  is a neutral compound composed of two or more non -metallic 

elements held together by covalent bonds.  

¶ A polyatomic ion  is composed of two or more non -metallic atoms bonded together 

covalently.  

¶ An ion ic bond  is the bond formed by the transfer of electrons from one atom (usually a 

metal) to another (usually a non -metal).  

¶ An ionic compound  is a neutral compound that consists of positive and negative ions held 

together by an ionic bond.  

¶ A binary compoun d  contains two different elements.  

¶ A diatomic molecule  contains two identical elements.  

¶ A valence electron  is an electron(s) of an atom located in the outermost shell (valence 

shell) of the atom. Valence electrons can be transferred to or shared with anot her atom.  

¶ A word equation  identifies the reactants and products in a chemical reaction using only 

the names of the elements and compounds.  

¶ A chemical equation  represents the reactants and products in a chemical reaction using 

their symbols or formulas.  

¶ The Law of Conservation of Mass  states that in a chemical reaction the total mass of 

reactants is equal to the total mass of the products.  

¶ A balanced chemical equation  represents the identities and relative amounts of reactants 

and products in a chemical r eaction. The total number of each type of atom remains the 

same.  

¶ Designing experiments involves planning a series of data -gathering operations that will 

provide a basis for testing a hypothesis or answering a question.  

¶ A scientific law  is a statement tha t summarizes an observed pattern in nature.  

CR3: Identify characteristics of chemical reactions involving organic compounds  

¶ Organic compounds  are molecular substances that contain carbon, excluding 

carbonates and oxides.  

¶ Hydrocarbons  are organic compound s composed solely of hydrogen and carbon atoms.  

¶ Combustion  is the reaction of a substance with oxygen to produce oxides, light and heat. 

Most combustion reactions involve organic compounds.  

¶ Incomplete combustion  occurs when there is not enough oxygen ava ilable for a 

combustion reaction which leads to the production of carbon monoxide instead of or in 

addition to carbon dioxide, when burning a hydrocarbon.  

¶ Scientific and technological developments have real and direct effects on every person's 

life. Some effects are desirable; some are not.  

¶ Scientific thought and knowledge can be used to support different positions. Scientists may 

disagree even though they may invoke the same scientific theories and data.  

¶ Science is based on evidence, developed privatel y by individuals or groups, and  is shared 

publicly with others. This enables others to attempt to establish the validity and reliability of 

the evidence.  

¶ All branches of science are interrelated.  

¶ Applications of scientific knowledge and of technological p roducts and practices are 

ultimately determined by society. Scientists and technologists have a responsibility to 

inform the public of the  possible con sequences of such applications.  
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CR 4: Identify factors that affect the rates of chemical reactions  
¶ The rate of a chemical reaction  is a measure of how quickly or slowly the reaction occurs.  

¶ Measuring the rate of a chemical reaction involves measuring how much product(s) forms 

or how muc h reactant(s) is used up in a time interval.  

¶ Factors that influence the rate of chemical reactions include : nature of the reactant(s), 

temperature of the reactant(s), concentration of the reactant(s), surface area of the 

reactant(s), and the presence or a bsence of a catalyst or inhibitor.  

¶ Increasing the temperature of the reactants generally increases the rate of a chemical 

reaction.  

¶ Increasing the concentration of one or more reactants generally increases the rate of a 

chemical reaction.  

¶ Increasing the  surface area of one or more reactants generally increases the rate of a 

chemical reaction.  

¶ A catalyst  is a substance that changes the rate of a chemical reaction but is not changed 

in the reaction.  

¶ The collision model  states that the number of effective  collisions (above activation energy) 

of reactant molecules affects the rate of a chemical reaction.  

¶ Scientific knowledge is based on experimentation and observation.  

¶ Science is based on evidence that could be obtained by other people working in a 

differ ent place and at a different time under similar conditions.  

¶ Controlling variables in an experiment is done to isolate factors that may influence a 

situation or event.  

¶ Hypothesizing is stating a tentative generalization which may be used to explain a 

rela tively large number of events. Hypotheses are subject to testing by experiments.  

¶ Interpreting data is based on finding a pattern in a collection of data that then leads to 

generalizations.  

CR 5: Investigate chemical reactions involving acids and bases  

¶ Aci ds are substances with a pH less than 7 that produce hydrogen ions ( H + ) when 

dissolved in water. Acids are sour -tasting, good conductors of electricity, turn blue litmus 

paper red, and react with bases to form salts and water.  

¶ Bases are substances with a pH greater than 7 that produce hydroxide ions ( OH - ) when 

dissolved in water. Bases are bitter tasting, good conductors of electricity, feel slippery, turn 

red litmus paper blue and react with acids to form salts and water.  

¶ Indicators  are substances t hat change colour at specific pH levels.  

¶ The pH scale  indicates the acidity or alkalinity of a solution. It is a logarithmic scale in which 

a change in pH of 1 indicates a ten -fold change in the acidity or alkalinity.  

¶ A neutral substance  has a pH of 7 an d is neither acidic nor basic.  

¶ Neutralization  is the reaction between an acid and a base that produces a salt and water.  

¶ A salt  is an ionic compound that is composed of a cation from a base and an anion from 

an acid.  

¶ Numbers can be used to convey import ant scientific information such as the relative 

strengths of acids and bases.  

¶ Science and technology can be used to monitor the impact of acids and bases on the 

environment.  
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Scientifi c Method =  

A method  of research  gathering  knowledge  

through observation,  the exp erimental testing of  

hypotheses,  obtaining and analyzing empirical  

evidence to support the reasoning process  

Data  is information that DOES NOT differ from person to person.   

Value judgement s are information that DOES differ from person to person.  

Science deals with data not value judgements.  
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Part A: True or False 

_______ A reliable experiment can have 2 or 3 independent variables.  

_______ Scientists MUST follow the scientific method to ensure valid results in an experiment.  

_______ An independent variable is a change that occurs as a result of the 1 st change. This change 

usually  

takes place at the end of  an experiment.  

_______ In the Scientific Method step known as òStatement of the Problem,ó the problem should always 

be  

written in question form.  

_______ Research must always be conducted prior to forming a hypothesis.  

Part B: Understanding Experiments  

Mr. Higgenbottom wants to know the effect of different colors of light on the height of rose bushes.  He 

believes that rose bushes can grow taller when exposed to green light.  He buys 5 rose bushes of the 

same species, which are all approximately the same a ge and height.  He places one in white light, one 

in blue light, one in green light, one in red light and one in a dark box. All of the rose bushes are planted 

in the same soil and given 300 mL of water once a day for 3 weeks.  After the three weeks, Mr. 

Higgenbottom observes the rose bushes and makes measurements.  

1. Which of the following would BEST describe the òStatement of the Problem?ó 

a.  Does the color of light affect the height of a rose bush?  

b.  The color of light does affect the growth of a rose bush.  

c.  How can plants best survive different temperatures?  

d.  Does Miracle Grow affect the height of a rose bush?  

2. Which of the following BEST describes Mr. Higgenbottomõs hypothesis? 

a.  Plants survive best in red light.  

b.  Plants survive best in blue light.  

c.  Plants survive bes t in green light.  

d.  Plants survive best in the dark.  

3. Which of the following is NOT considered to be a constant in the experiment?  

a.  Plant type  

b.  Soil 

c.  Light  

d.  Amount of water  

4. Which of the following is the independent variable in the experiment?  

a.  Soil 

b.  Amount of water  

c.  Temperature  

d.  Color of light  

5. Which rose bush is considered the òcontroló group? 

a.  The roses given blue light.  

b.  The roses given red light.  

c.  The roses given white light.  

d.  The roses placed in the dark box.  

6. The following table shows the results from the experiment.  

Which of the following would be a valid conclusion for this 

experiment?  

a.  Rose bushes grow tallest in Blue light.  

b.  Rose bushes grow tallest in White light.  

c.  Rose bushes grow tallest in No light.  

d.  Rose bushes grow tallest in Green light.  

Plant/Light  Plant Height  

White  7 inches  

Blue 10 inches  

Green  12.5 inches  

Red 8 inches  

No Light  No growth  
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Lab Reports document findi ngs from the scientific method .  

 

The lab write -up should be done as outl ined below.  The Purpose (objective), Hypothesis, and 

Procedure should be completed before the lab period.  When conducting an experiment using 

the scientific procedure, some data may be collected in rough form.  You may need to transfer 

this data to a pro per data chart in your final write up.   

 

Title 

Purpose:   This is the problem you are evaluating.  Make 

a brief statement about what you are trying to discover or 

find out.  

 

Hypothesis:   This is a statement of what you think will 

happen based on your exper iences.  This should be a 

tentative answer to the problem posed in the purpose, 

and will either be proved or disproved by the results of the 

activity.  No marks will be deducted for stating a 

hypothesis that does not agree with what you will discover 

in th e activity, but they must be statements that make 

sense. 

 

Materials:   List of all materials used during the lab.  

 

Procedure:   This is a description of the steps to be 

followed to complete the activity.  Diagrams of the 

experimental apparatus (if required) may be included 

here.  If you are given a handout of the procedure, or if 

the procedure is in the textbook, you may indicate this by 

writing òsee handoutó or òsee textbookó instead of writing 

out the procedure.  

 

Data / O bservations:   If measurements or any  other kind of quantitative information has been 

collected, these will be listed here. They are usually in the form of chart or table.  Use a ruler to 

make your tables.  If qualitative observations are made, these will also be included under this 

heading.  A single sample calculation must be included for each calculation type when 

calculations are done, but you do not need to show all work for all values.  

 

Discussion:   In this section, you 

interpret your results in terms of what 

you know or what is in the text or other 

references.  In most cases this will take 

the form of answering questions in the 

lab material.  

 

Conclusion:   This is a statement 

indicating if your hypothesis is correct or 

incorrect.  If your hypothesis is well 

written, you should have no di fficulty in 

writing a meaningful conclusion.  A list 

of experimental errors is often included 

in this section.  



Miss Foley 

Sci10: CR1.1 Variety of Reactions     Scientific Method  

 

Scientific Method Maze   



Name:  ____________________   Date: _________ 

Sci10: CR1.1 Variety of Reactions  Observing vs Inferring  

 

Observing =  
Describing WHAT is happening using your five senses  

*Used in data collection  

Inferring =  

Explaining the WHY behind an observation  

based on  past knowledge and experiences  

*Used in conclusions  

 

Candle Observations:  

Before Burning ð  

 

 

 

 

 

 

During Burning ð  

 

 

 

 

 

 

 

After Burning -  
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Anima tion Inferences : 

Partly Cloudy  

 

 

 

 

 

 

 

 

 

 

 

 

One Man Band  

 

 

 

  

https://youtu.be/h1cFYctfO7s
https://youtu.be/454nNoD6-TI
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Animation Inferences : 

Partly Cloudy  

0:25 Why are storks carrying babies?  

 

1:35 Why is the cloud grey?  

 

2:38 Why does the stork not look like the other storks?  

 

4:20 Why does the cloud have that response?  

 

5:19 Why does the stork come back?  

 

 

One Man Band  

1:45 What happened and why?  

 

 

 

 

4:15 What happened and why?  

 

 

https://youtu.be/h1cFYctfO7s
https://youtu.be/454nNoD6-TI


Name:  ____________________   Date: _________ 
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Safety in t he Science Classroom  
1.  Never begin an experiment or lab without your teacherõs permission. 

2. Read and study the procedure from start to finish before beginning any  

experiment. If you have any questions, ask your teacher. Make sure you  

understand any safety symbols on materials you will be using, and the hazards  

they represent. Follow the procedure exactly as specified.  

3. Always wear safety goggles throughout a lab tha t requires 

chemicals. Keep  the goggles on for as long as there are any 

chemicals being used by anyone in  the lab. Do not take your 

goggles off or move them from your eyes (for  example, to write down 

observations) at any time during the lab. Wear other  safe ty equipment, such as 

aprons, gloves, lab coats, as required.  

4. Never eat or drink anything in the lab. Do not chew gum during labs.  

5. Never inha le chemicals. Use the òwaftingó technique if you 

need to smell a  chemical. Do not taste any substances or dr aw 

any material into a tube with  your mouth.  

6. If you are taking chemicals from one container and putting 

them into smaller  containers, make sure you label all the 

containers.  

7. When pouring liquids hold the containers away from your face. Put test tubes  in 

a test tube rack before pouring liquids into them.  

8. Use only Pyrex or Kimax glass containers when heating. Never use chipped or  

cracked glass  wear. Never allow a container to boil dry.  

9. Report all chemical spills to your teacher. All chemical spil ls must be cleaned  

up completely and immediately. Wipe up any splashes or spills of water  

immediately.  

10. Use test tube holder and always slant test tubes away from 

yourself and others  when heating them. Keep materials away 

from flames. Follow all instruc tions for using Bunsen burners 

carefully.  

11. Take caution with hotplates -- you canõt tell by looking if they 

are hot, but they  can remain hot for up to one hour after being turned off. To see 

if one is still hot, donõt touch it! Instead, carefully put a drop of water on it sõ 

surface. If the  water bubbles or boils, the hot plate is too hot to touch!  
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12. Make sure your hands are dry when using electrical equipment. Unplug  electrical 

cords  by pulling on the plug, not the cord. Donõt use equipment with frayed wires  or 

cords. Be sure to report any defective equipment or outlets to your  teacher.  

13. When cutting materials, follow the following guidelines:  

- Do not cut anything with a scalpel o r razor blade by holding it in one  hand while 

cutting it with the other. Always put the item down (for example,  into a dissecting 

tray) on a flat surface. Hold it down with pins or clamps, not  your fingers.  

- Always cut away from yourself and away from oth ers when using a scalpel.  

- When walking with or handling over a scalpel or sharp or pointed object,  keep 

sharp or pointed surface s facing the floor away from others when  using a scalpel.  

14. Tie back long hair and loose clothing.   

15. When holding a bott le from which you are 

going to pour chemicals, keep the  label against 

the palm of your hand. If everyone does this, any 

drips will only  touch the opposite side of the 

bottle, and not get on your hand.  

16. When diluting acid, always add small amounts of aci d to large amounts of  water.  

Never vice versa.  

17. Know the location and proper use of the fire extinguisher, safety 

shower, fire  blanket, first aid kit, and fire alarm.  

18. If your clothing catches on fire, smother it with the fire blanket or 

a coat. òStop,  Drop, and Rolló NEVER RUN. 

19. Report any accident or injury, no matter how small, to your 

teacher.  

20. When cleaning up, be sure to:  

- Turn off gas if it was used.  

- Disconnect electrical apparatus.  

- Return all materials to their proper places.  

- Do not return unused chemicals to the original containers. Your teacher  will tell 

you what to do with the unused chemicals and how to dispose of  any other 

materials. Never pour unused chemicals down the drain without  permission from 

your teacher.  

- Place any broken glass in the container(s) reserved for broken glass.  Do not put 

broken glass in the regular garbage.  

- Clean and dry your work area. Do not leave water on the counter or floor  

- The last thing you should do after a lab is wash your hands with soap  and water.  

  



Name:  ____________________   Date: _________ 
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Review each numbered spot in the What -Not -To-Do-Lab.  

In the table below, record how ea ch numbered incident is unsafe.  

 

1  6  

2  7  

3  8  

4  9  

5  10  

 



Name:  ____________________   Date: _________ 

Sci10: CR1.2 Variety of Reactions   What -Not -To-Do-Lab  

 

 

11  24  

12  25  

13  26  

14  27  

15  28  

16  29  

17  30  

18  31  

19  32  

20  33  

21  34  

22  35  

23  36  
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International Hazard System  

Å Not all products are controlled by the WHMIS legislation, and so they may not have  WHMIS 

labels or use the exact same symbols as WHMIS. Youõll see these other symbols on products you 

commonly find around the house and garden, including cosmetics (like  hairsprays), pesticides, 

and some consumer and household products (like oven c leaners). These products use the 

International Hazard Symbols you see below.  

Å For your safety, you should be able to recognize these symbols and understand what hazards 

they represent.  

Å The following warning symbols used on labels are not controlled by WHMIS legislation:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: The border that surrounds each symbol signifies the danger level of the hazard.  

Å An octagon (same shape as a stop sign) indicates òDANGERó and represents the  most 

dangerous hazard.  

Å A four-sided diamond , indicate s òWARNINGó and represents a moderate or  medium hazard 

level. A warning diamond does not pose as extreme a risk as the  danger octagon.  

Å The upside -down triangle  indicates òCAUTIONó and represents the slightest or  least hazard of the 

three borders. This do es not make it hazardless! Use these  products with caution.  
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Material Safety Data Sheets (MSDS)  
 

 

An MSDS is a sheet that gives more detailed technical  

information about the product. It i s broken up into nine  

sections : 

Å Product information  - description of the chemical  

Å Hazardous ingredients  in the product  

Å Physical data  (chemical properties of the ingredients  

Å Fire and e xplosive hazard - how easily it catches on  fire 

or explodes.  

Å Reactivity data - describes how it reacts with other  

chemicals  

Å Toxicological properties - describes how it affects  human 

health  

Å Preventive measures  to be taken  

Å First aid measures  to be taken if exposed  

Å When it was made  and who to  contact for more 

information  

 

Employers must keep the MSDS up to date (no older than three years) and on file  at the worksite,  

and must allow employees to read them and make copies of  them.   

The employer must educate workers about important i nformation on the sheet for  each chemical.  

 

MATERIAL SAFETY DATA SHEET SAMPLES 
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Workplace Hazardous Materials  

Information System (WHMIS)  2015 
 

1. WHMIS stands for Workplace Hazardous Materials Information System.  

2. It is an information system impl emented in 1988 , and since updated in 2015,  designed to help 

students  know more about safety and health hazards of materials that they use in the 

workplace.  

3. WHMIS gives workers and employers key safety and handling information in t he form  of 

special labels, symbols, and Material Safety Data Sheets (MSDS) on potentially  dangerous 

chemicals that are used on the job.  

4. You will come across controlled products that fall under the WHMIS legislation at  school (for 

example, the chemicals use d in your science and shop class), and at any  workplace where 

chemicals are used.  

WHMIS Labels 

All controlled products at school or the workplace must  have WHMIS labels.  

The purpose of a WHMIS label is to identify the product as  controlled and alert worker s or handlers 

to the hazards and  safe handling procedures of the product. Employers are responsible for 

making sure that hazardous products that come into the workplace are labelled and to prepare 

and apply a workplace label when appropriate.  

A WHMIS label  is just a first alert, as the amount of information in it is limited by  its size. The MSDS 

provides more detailed information.  It is important that you read the whole label before using a  

product for the first time. The label will give a brief summary  of the most important things to know 

about the chemical.  

This includes:  

1. Product identifier  ð the brand name, chemical name, 

common name, generic name or trade name of the hazardous 

product.  

2. Initial supplier identifier  ð the name, address and 

telephone numb er of either the Canadian manufa cturer or the 

Canadian importer . 

3. Pictogram(s)  ð hazard symbol within a red "square set on 

one of its points".  

4. Signal word  ð a word used to alert the reader to a potential 

hazard and to indicate the severity of the hazard.  

5. Hazard statement(s)  ð standardized phrases which 

describe the nature of the hazard posed by a hazardous 

product.  

6. Precautionary statement(s)  ð standardized phrases that 

describe measures to be taken to minimize or prevent adverse 

effects resulting from exposu re to a hazardous product or 

resulting from improper handling or storage of a hazardous 

product.  

7. Supplemental label information  ð some supplemental 

label information is required based on the classification of the 

product. Labels may also include supplement ary information 

about precautionary actions, hazards not yet included in the GHS, physical state, or route of exposure. 

This information must not contradict or detract from the standardized information.  

WHMIS LABEL SAMPLE 
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WHMIS: PHYSICAL Hazard Classes
Hazard Class  General Description  Example(s)  

Flammable gases  

Flammable aerosols  

Flammable liquids  

Flammable solids  

These four classes cover products that have the ability to 

ignite (catch fire) easily and the main hazards are fire or 

explosion.  

 

Oxidizing gases  

Oxidizing liquids  

Oxidizing solids  

These three classes cover oxidizers, which may cause or 

intensify a fire or cause a fire or explos ion.  
 

Gases under 

pressure  

This class includes compressed gases, liquefied gases, 

dissolved gases and refrigerated liquefied gases.  

Compressed gases, liquefied gases and dissolved gases 

are hazardous because of the high pressure inside the 

cylinder or con tainer. The cylinder or container may 

explode if heated. Refrigerated liquefied gases are very 

cold and can cause severe cold (cryogenic) burns or 

injury. 

 

Self-reactive 

substances and 

mixtures  

These products may react on their own to cause a fire or 

expl osion, or may cause a fire or explosion if heated.  
 

Pyrophoric liquids  

Pyrophoric solids  

Pyrophoric gases  

These products can catch fire very quickly 

(spontaneously) if exposed to air.  
 

Self-heating 

substances and 

mixtures  

These products may catch fire if  exposed to air. These 

products differ from pyrophoric liquids or solids in that they 

will ignite only after a longer period of time or when in 

large amounts.  

 

Substances and 

mixtures which, in 

contact with water, 

emit flammable 

gases  

As the class name su ggests, these products react with 

water to release flammable gases. In some cases, the 

flammable gases may ignite very quickly (spontaneously).  

 

Organic peroxides  These products may cause a fire or explosion if heated.   

Corrosive to metals  These products  may be corrosive (chemically damage or 

destroy) to metals.  
 

Combustible dust  This class is used to warn of products that are finely 

divided solid particles. If dispersed in air, the particles may 

catch fire or explode if ignited.  

 

Simple asphyxiants  These products are gases that may displace oxygen in air 

and cause rapid suffocation.  
 

Physical hazards not 

otherwise classified  

This class is meant to cover any physical hazards that are 

not covered in any other physical hazard class. These 

hazards must hav e the characteristic of occurring by 

chemical reaction and result in the serious injury or death 

of a person at the time the reaction occurs.  If a product is 

classified in this class, the hazard statement on the label 

and SDS will describe the nature of th e hazard.  
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WHMIS: HEALTH Hazard Classes

Hazard Class  General Description  Example(s)  

Acute toxicity  These products are fatal, toxic or harmful if inhaled, following skin 

contact, or if sw allowed.                                                               

Acute toxicity refers to effects occurring following skin contact or 

ingestion exposure to a single dose, or multiple doses given within 24 

hours, or an inhalation exposure of 4 hours.  

Acute toxicity could result from exposure to the product itself, or to a 

product that, upon contact with water, releases a gaseous 

substance that is able to cause acute toxicity.  

 

Skin corrosion/  

irritation  

This class covers product s that cause severe skin  burns (i.e., 

corrosion) and products that cause skin irritation.  
 

Serious eye 

damage/eye 

irritation  

This class covers products that cause serious eye damage (i.e., 

corrosion) and products that eye irritation.  
 

Respiratory or 

skin sensitization  

A respira tory sensitizer is a product that may cause allergy or asthma 

symptoms or breathing difficulties if inhaled. Skin sensitizer is a 

product that may cause an allergic skin reaction.  

 

Germ cell 

mutagenicity  

This hazard class includes products that may cause or are suspected 

of causing genetic defects (permanent changes (mutations) to 

body cells that can be passed on to future generations).  

 

Carcinogenicity  This hazard class includes products that may cause or are suspected 

of causing cancer.  
 

Reproductive 

toxicity  

This hazard class includes products that may damage or are 

suspected of damaging fertility or the unborn child (baby).  

Note: There is an additional category which includes products that 

may cause harm to breast -fed children.  

 

Specific target 

organ  toxicity ð 

single exposure  

This hazard class covers products that cause or may cause damage 

to organs (e.g., liver, kidneys, or blood) following a single exposure.  

This class also includes a category for products that cause 

respiratory irritation or drows iness or dizziness. 

 

Specific target 

organ toxicity ð 

repeated 

exposure  

This hazard class covers products that cause or may cause damage 

to organs (e.g., liver, kidneys, or blood) following prolonged or 

repeated exposure.  

 

Aspiration 

hazard  

This hazard c lass is for products that may be fatal if they are 

swallowed and enter the airways.  
 

Biohazardous 

infectious 

materials  

These materials are microorganisms, nucleic acids or proteins that 

cause or is a probably cause of infection, with or without toxicity, in 

humans or animals.  

 

Health hazards 

not otherwise 

classified  

This class covers products that are not included in any other health 

hazard class. These hazards have the characteristic of occurring 

following acute or repeated exposure and have an adverse e ffect 

on the health of a person exposed to it - including an injury or 

resulting in the death of that person.   If a product is classified in this 

class, the hazard statement will describe the nature of the hazard.  
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1. What does MSDS stand for? (1 mark)  

2. What does WHMIS stand for? (1 mark)  

3. What information would you find on a WHMIS label? (6 marks)  

 

 

 

 

4. Explain why all products and chemicals donõt have WHMIS labels. (2 marks) 

 

 

5. What kind of information would be found on a MSDS Sheet? (9 marks)  

 

 

 

 

 

6. Complete the following chart. (24 marks)  

 

  A       B           C  D      E         F           G   H       I         J  

Symbol  Symbol  Name  Hazard  Example  

A    

B    

C    

D    

E    

F    

G    

H    

I    

J    
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Matter =  

Everything that has mass and takes up space  

Complete using Nelson Science 10 - pages 172 -175 
 

 

  


