
Science 9 
Chemistry  



Topic 1: Laboratory Safety 

Science 9 
              Unit 2:Chemistry  



GENERAL SAFETY EQUIPMENT 

It is important that specific pieces of safety equipment be 
available in the room where you are conducting activities. 

small fire extinguisher first aid kit 

fire blanket fume hood 

eye wash station glass disposal container 

safety shower chemical spill kit 

chemical resistant gloves pair of safety tongs 

plastic dustpan and brush sharps container 



PERSONAL SAFETY EQUIPMENT 

You should also check to see if the following safety equipment is 
available for your personal use 



1. Always listen to the teacher and obey his or her 
instructions. Do not run or horse around in the lab 

GENERAL SAFETY 1: 



 Read the instructions for each activity carefully 
before coming to the lab. Never try anything other than the 
written laboratory 

GENERAL SAFETY 2: 



 Make sure you know how to use your lab equipment 
properly before you start an activity. 

GENERAL SAFETY 3: 



 Always use appropriate protective equipment, such as a lab 
coat or protective eye wear. Tell your teacher if you are 
wearing contact lenses. 

GENERAL SAFETY 4: 



  Tie long hair back out of the way, do not wear loose 
clothing, sandals, or open-toed shoes. 

GENERAL SAFETY 5: 



Do not chew gum or eat ordrink anything in the 
laboratory. 

GENERAL SAFETY 6: 



GENERAL SAFETY 7: 

Know the location and use of all emergency 
equipment and emergency exits 



GENERAL SAFETY 8: 

If you should discover a fire, notify your teacher 
immediately. Warn other students to keep away from the 
area and follow your teacher's directions. If the fire is large, 
evacuate the room, close the door and pull the fire alarm 



GENERAL SAFETY 9: 

If your clothing or hair should catch fire, drop to the floor 
and roll to extinguish the flames. Do Not Run - this can make 
the fire worse. Yell to catch the attention of others so that 
they can help extinguish the flames with water or a fire 
blanket. If you see another student whose clothing or hair 
has ignited, tell the teacher and get clean water or a fire 
blanket to help them extinguish the flames 



Always wash your hands with warm water and 
soap after the  lab. 

GENERAL SAFETY 10: 



Report all accidents to the teacher, no matter how 
small they may seem 

GENERAL SAFETY 11: 



Do not use cracked or chipped glassware and be careful with glass 
pipettes and other pointed glassware. 
 
Dispose of it in a “sharps” bucket or as your teacher directs. Use 
clean glassware. After using glassware, wash it or put it in an 
approved place to soak 

GLASSWARE  12: 



CHEMICALS 13: 

Know the safety precautions and hazards for all chemicals 
you are using before you start your lab 



CHEMICALS 14: 

If you come in contact with a solid substance, brush it off 
immediately. For liquid spills, wash the affected area thoroughly 
with water. If you get anything in your eyes, do not touch them. 
Rinse 
them immediately and continuously for15 minutes and inform 
your teacher. 



CHEMICALS 15: 

Hold containers away from your face when pouring liquids. 



CHEMICALS 16: 

Read labels on containers. Never use a chemical from a container 
that does not have a readable label. Inform your teacher if label 
cannot be read. 



CHEMICALS 17: 

When in the lab, never put anything in your mouth such as 
fingers, equipment, hair, pencils, or chemicals that you are 
working with, even if they are food items. 



CHEMICALS 18: 

Never return a chemical to its original container. Doing this 
could contaminate the original stock. 



CHEMICALS 19: 

Never put any chemical down the sink or into the garbage 
without permission 



CHEMICALS 20: 

Clean up any spills according to your teacher’s instructions 



If you are asked to smell a substance, never smell it directly. 
Hold the container at arm’s length and waft fumes toward 
you 

CHEMICALS 21: 



When diluting a concentrated acid with water, add the acid 
to the water, not the water to the acid. This prevents sudden 
overheating of the water 

CHEMICALS 22: 



Do not enter the chemical storeroom without 
permission from your teacher 

CHEMICALS 23: 



When getting chemicals for use in an experiment, read the 
label twice to make sure you have the right chemical at the 
correct concentration. Read any safety information on the 
label as well. 

CHEMICALS 24: 



Report any spills of chemicals to the teacher. 

CHEMICALS 25: 



Handle hot objects carefully. Be especially careful with a hot 
plate even if it looks as though it has cooled down 

HOT PLATES AND OPEN FLAMES 26: 



Never leave a hot plate or open flame unattended.  A 
person may get a serious burn 

HOT PLATES AND OPEN FLAMES 27: 



Tie long hair back out of the way and do not wear loose 
clothing or hats with protruding brims 

HOT PLATES AND OPEN FLAMES 28: 



If you are not sure whether a piece of equipment or glassware is 
hot or cold, approach it with the back of your hand so that you 
can detect any heat before grasping it. 

HOT PLATES AND OPEN FLAMES 29: 



Make sure your hands are dry when touching electrical 
cords, plugs, or sockets. 

ELECTRICAL EQUIPMENT 30: 



Pull the plug, not the cord, when unplugging electrical 
equipment 

ELECTRICAL EQUIPMENT 31: 



Report frayed cords and any other damaged equipment 
to your teacher. 

ELECTRICAL EQUIPMENT 33: 



If any electrical component becomes hot during an 
activity, disconnect the circuit immediately. 

ELECTRICAL EQUIPMENT 34: 



Science Lab safety 
What laboratory safety rules are being broken in this lab? 



Reading Check 

• Complete questions 1,2,3,4 and 5 on 

 Page 11 



Topic 2: WHMIS 

Science 9 
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What is WHMIS ? 

• The Workplace Hazardous Materials Information 
System (WHMIS) is Canada's hazard 
communication standard.  

 

http://images.google.ca/imgres?imgurl=http://www.solutions.ca/WHMIS/Images/whmis_logo.jpg&imgrefurl=http://www.solutions.ca/WHMIS/Home-en.htm&h=384&w=424&sz=28&hl=en&start=9&um=1&tbnid=-gtkqSOmVMPoxM:&tbnh=114&tbnw=126&prev=/images%3Fq%3Dwhmis%26svnum%3D10%26um%3D1%26hl%3Den


What are the main parts of WHMIS? 

• The main components of WHMIS are: 

– hazard identification and product 
classification, 

– labelling, 

– material safety data sheets, and 

– worker training and education.  

 



Why was WHMIS created? 

• It was created in response to the 
Canadian workers' right to know about 
the safety and health hazards that may 
be associated with the materials or 
chemicals they use at work. 



The 6 WHMIS classes: 

• Class A:  Compressed gas 

 

• Class B:  Flammable and 
Combustible material 

 

• Class C:  Oxidizing material 

All controlled products fall into one or more of six WHMIS 
classes 



    
– Division 1 (D1) - Materials Causing 

Immediate and Serious Toxic Effects 

 

– Division 2 (D2) - Materials Causing 
Other Toxic Effects 

 

– Division 3 (D3) - Biohazardous 
Infectious Material 

Class D:  Poisonous and Infectious materials 

 



• Class E:  Corrosive material 

 

 

 

• Class F:  Dangerously Reactive material 

 

A chemical container may have one or more of the symbols 



Student Work 

WHMIS WORKSHEET 

http://images.google.ca/imgres?imgurl=http://earlyyear.ca/admin/Library/www-questions.gif&imgrefurl=http://www.earlyyear.ca/en/index.cfm%3FTitle%3DQuestions&h=490&w=490&sz=8&hl=en&start=13&um=1&tbnid=ZL0IXSyrzluPEM:&tbnh=130&tbnw=130&prev=/images%3Fq%3Dquestions%26svnum%3D10%26um%3D1%26hl%3Den


Material Safety Data Sheets (MSDSs) 

WHMIS MSDSs have nine categories 

of information: 

• Section 1 - Product Information: including identification 
and use  

• Section 2 - Hazardous Ingredients: listing of ingredients 
considered hazardous as well as each ingredient's 
concentration, etc.  

• Section 3 - Physical Information: form, odor, appearance, 
pH, etc.  

• Section 4 - Fire or Explosion Hazard: conditions of 
flammability, flash point, etc.  



• Section 5 - Reactivity Information: conditions of instability, 
reactivity, decomposition, etc.  

• Section 6 - Health Hazard Information: route of entry, effects 
of exposure, exposure limits, etc.  

• Section 7 - Preventive Measures: personal protective 
equipment, waste disposal, storage, etc.  

• Section 8 - First Aid Measures  

• Section 9 - Preparation Information and Update: person who 
wrote MSDS, date of preparation  

 



Student Activity 

• Worksheet on MSDS 



Topic 3: Chemical and Physics 
Properties 

Science 9 
              Unit 2:Chemistry  



What is Chemistry 

• Chemistry is the study of matter, its properties, and the changes 
or chemical reactions that matter can undergo  

Rusting of metal (oxidation of iron) is one example of a relatively 
slow chemical reaction that unfortunately occurs all around  

http://images.google.ca/imgres?imgurl=http://content.answers.com/main/content/wp/en/4/4d/Rust_screw.jpg&imgrefurl=http://www.answers.com/topic/rust-screw-jpg&h=768&w=1024&sz=132&hl=en&start=3&um=1&tbnid=90gcaMA3pxiNDM:&tbnh=113&tbnw=150&prev=/images%3Fq%3Drust%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DN


The alchemists tried to turn base metals into gold 



Matter 

• Matter=> anything that occupies space and has mass.  

Things that are not matter Gravity, light, electricity, heat  



Describing Matter: Physical Properties 

Physical properties are characteristics of matter that are often 
observed or measured.  
 
Qualitative properties are properties that can be described but not 
measured.  
 
Quantitative properties are characteristics that can be measured 
numerically. 



  



Describing Matter: Chemical 
Properties 

Chemical properties characteristics that describe a substance’s 
ability to react chemically with other substances to form new 
products (e.g., flammability) 



PHYSICAL AND CHEMICAL 
PROPERTIES 

SEE PAGE 20 



Topic 4: Atomic Theory 
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THEORIES AND LAWS 

What is the difference between a theory and a law? 

Law a description of events, patterns, or relationships in science that 
have been observed over and over again 

Theory an explanation of an event that has been supported by 
consistent, repeated experimental results and has therefore been 
accepted by most scientists 

Laws do not provide explanations— 
they simply state what happens. 



Empedocles 

This was later supported by Aristotle 

HISTORY OF THE ATOM 

all matter was composed of four “elements” (earth; air; water; 
and fire) and that this was not based on any scientific data. 





460 BC Democritus develops the idea of atoms 

he pounded up materials in his pestle and 

mortar until he had reduced them to smaller 

and smaller particles which he called 

ATOMA  

(greek for indivisible) 



Democritus’ Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Atomos” 

ATOMOS was the word Democritus used the point, or 
stage where matter cannot be broken down any further. 
ATOMOS literally means “indivisible” 

 

 

 





HISTORY OF THE ATOM 

1808 John Dalton 



Dalton’s Model-Billiard Ball Model 

The “Indivisible Sphere” 







HISTORY OF THE ATOM 

1898 

1897     Joseph John Thomson 

From his experiments,found that atoms could sometimes 
eject a far smaller negative particle which he called 
an electrons.  

ELECTRON  

This was a startling proposal, since most scientists at the time 
thought that atoms were indivisible 



Stream of electrons is attracted to positively charged plate 
here. 

His discovery was the result of doing experiments with 
“cathode ray tubes 



HISTORY OF THE ATOM 

1904 

RAISIN BUN 

MODEL 

Thomson proposed a “raisin bun” or “Plum Pudding” model of 
the atom. His model pictured a positively charged ball like a bun 
with negatively charged particles embedded in it like raisins 



The Plum Pudding Model 

• Thomson did not know how the 
electrons in an atom were 
arranged. He believed they were 
mixed throughout an atom. 

• He proposed that the atom was a 
sphere of positively charged 
material. Spread throughout the 
atom were the negatively 
charged electrons similar to 
plums in a pudding or chocolate 
chips in ice cream. 





HISTORY OF THE ATOM 

1910 Ernest Rutherford 

oversaw Geiger and Marsden carrying out his 

famous experiment.  
 

they fired Helium nuclei at a piece of gold foil 

which was only a few atoms thick. 
 

they found that although most of them 

passed through. About 1 in 10,000 hit 



HISTORY OF THE ATOM 

gold foil 

helium nuclei 

They found that while most of the helium nuclei passed 

through the foil, a small number were deflected and, to their 

surprise, some helium nuclei bounced straight back. 

helium nuclei 



HISTORY OF THE ATOM 

Rutherford’s new evidence allowed him to propose a 

more detailed model with a central nucleus.  

 
He also established that there must be at least two kinds of 
particles inside the nucleus  
 
1) Proton: a positive electric charge,  
 
2) Neutron, had no electric charge 
 
However, this was not the end of the story.  



Rutherford’s –Nuclear Model 





1913 Niels Bohr 

Bohr refined Rutherford's idea by adding 
that the electrons were in orbits like 
planets orbiting the sun 
 
He proposed that electrons surround the 
nucleus in specific energy “levels” or 
“shells.” 
 
With each orbit only able to contain a set 
number of electrons. 

Theory is often called the orbital model. 



FOLDABLE 
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Atoms:The Building Blocks of Matter:  
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Inside the Atom 

• An atom is the smallest particle of an element that retains the 
properties of the element. 

Atoms are made up of three kinds of smaller particles 
called subatomic particles (“sub-” means below). 

Protons 
Electrons 
Neutrons 
 



HELIUM ATOM 

+ 
N 

N 

+ 

- 
- 

proton 

electron neutron 

Shell 

What do these particles consist of? 



Protons (+) 

• Positively charged 
particles 

• Help make up the 
nucleus of the atom 

• Contribute to the 
atomic mass  
 

+ 

+ 
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+ 

+ 
+ + 

- 

- 

- 

- 

- - 

- 

- 
+ 



Electrons (-) 
• Negatively charged 

particles 
• Electrons occupy special 

regions called energy levels, 
or shells, which surround the 
nucleus. 

• Mass is insignificant 
when compared to 
protons and neutrons 

• Equal to the number of 
protons 

• Involved in the 
formation of chemical 
bonds 

- 

+ 
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+ 
+ 

+ 
+ + 

- 

- 

- 
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Neutrons 

• Neutral particles; 
have no electric 
charge 

• Help make up the 
nucleus of the 
atom 

• Contribute to the 
atomic mass  

• Most massive sub-
atomic particle 

+ 
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+ 

+ 
+ + 

- 

- 

- 

- 
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- 

- 
+ 



Sub-Atomic Particles  
Mass Comparison  

(protons, neutrons, electrons) 

Neutron = 1.6749286 x10-27 kg 
Proton = 1.6726231 x10-27 kg 
Electron = 9.1093897 x10-31 kg  
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1836 electrons = 1 proton 1839 electrons = 1 neutron 

1 neutron ≈ 1 proton 



Electric charge 

• Electric charge comes in two types: positive and negative.  

 

• Protons have a positive charge, and electrons have a negative 
charge.  

 

• Each proton counts as +1, and each electron counts as  

    -1.  

 

• All atoms have an equal number of protons and electrons. 
This means that the charges add up to zero, making the atom 

uncharged or neutral. 



The Atom’s “Center”  
 

• Protons and neutrons are grouped together to 
form the “center” or nucleus of an atom. 

- 

+ 
+ + 

Notice that the electrons are not apart of the nucleus 

- 

- 



The Nucleus 
• The nucleus is a tiny region at the centre of the atom. 

 

•  Has a positive charge because of its protons. 

 

• Contains neutrons. 

 

• It contain the protons and  

• neutrons, it has the most mass  

 

• Protons and neutrons are held in the  

    nucleus and can not enter or leave it. 



SUMMARY OF ATOMIC STRUCTURE 



Educational Movie 

• Bill nye---atoms 



Educational Movie 

• Atoms and Their Electrons 
 



The Atom According to WKRP 

http://www.youtube.com/watch?v=hhbqIJZ8wCM


Topic 6: EXPLORING ELEMENTS 
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ELEMENT 

• element a pure substance that cannot be broken down into 
simpler components.  

 

• There are more than 115 different elements 

 

• Around 92 of these occur in nature, while the remainder are 
synthetic elements that have been observed in laboratories. 



Chemical Symbols 

• Chemical Symbols international symbol for each element 
consisting of one or two letters, 

  O for oxygen 

  Na for sodium; 

 

Note  the first letter is always capitalized; second letter is never 
capitalized  



 



KNOW THE FOLLOWING CHEMICAL SYMBOLS 

• (i)   Hydrogen    H    

• (ii)   Sodium   Na 

• (iii)   Potassium    K    

• (iv)   Magnesium  Mg 

• (v)   Calcium   Ca    

• (vi)   Iron   Fe 

• (vii)   Nickel   Ni    

• (viii)   Copper   Cu 

• (ix)   Zinc   Zn    

• (x)   Carbon   C 

• (xi)   Nitrogen   N    

• (xii)   Oxygen   O 

• (xiii)   Neon   Ne    

• (xiv)   Helium   He 

• (xv)   Chlorine   Cl   

• (xvi)   Silicon   Si 

• (xvii)   Silver   Ag 

• (xviii)  Gold   Au 

• (xix)   Mercury   Hg    

• (xx)   Lead   Pb 

 

SEE STUDY GUIDE 



Hydrogen (H) 

• Hydrogen is a colourless, odourless, tasteless, and highly 
flammable gas. 

Hydrogen makes up over 90 percent of 
the atoms in the universe and is highly 
reactive. 

Most hydrogen on Earth is found combined with oxygen as 
water. 

http://en.wikipedia.org/wiki/File:Hindenburg_burning.jpg


Iron (Fe) 

• Iron is a very strong metal, especially when mixed with carbon 
to make steel. 

Large concrete structures such as buildings and swimming pools 
have long iron bars embedded in the concrete to give it strength 



Oxygen (O) 

• Oxygen is a non-metal. It is the gaseous element we breathe 
to stay alive.  

• Our cells combine oxygen with sugar to release energy. 

 

• About21 percent of the atmosphere is oxygen, but this is 
enough to maintain life.  

 

• Plants produce oxygen as a by-product of Photosynthesis 



Sodium (Na) 

• Sodium is a metal, but it is an unusual one.  

 

• Your knife and fork, high tensionpower lines, automobile 
frames—all are made of metals. Sodium looks metallic, but it 
cannot be used for any of these purposes because it is too 
soft.  

 

• In fact, it can be cut with a knife. 



Chlorine (Cl) 

• Chlorine is a pale yellow-green gas  

 

• Chlorine is added to water in swimming pools and to some 
water supplies to kill bacteria. 

 

• It is safe in pools, but in high concentrations it is deadly. 

•   

• Chlorine combines with sodium to form table salt. It is an 
amazing thing that two highly toxic elements, sodium and 
chlorine, can combine to make something that is essential to 
most life forms. 



• Chlorine gas released in the battle field 

http://www.rafmuseum.org.uk/milestones-of-flight/images/pc70-22-20.jpg


Mercury (Hg) 

• Mercury is unique among metals: it is a liquid at room 
temperature.  

• This property makes it an ideal component of “sparkless 
switches,” needed in places where explosive gases are used, 
such as welding shops. 

• Like all metals, mercury is an excellent conductor of 
electricity.  

• Mercury is a poison. Mercury vapour—a gas that forms over 
liquid 

• mercury—is especially toxic. 



How to organize the elements? 
• In the early beginnings of chemistry, 

there was no organization of 
elements. 

 

• Difficult to find  information. 

 

• Chemistry didn’t make sense. 

 

• However, 19th century, chemists 
began looking for a way to organize 
their observations of the elements. 



The Periodic Table 

Periodic Table is a chart that organizes the elements according to 
their physical and chemical properties. 



Why is the Periodic Table 
important to me? 

• The periodic table is the 
most useful tool to a 
chemist. 

• You get to use it on 
every test. 

• It organizes lots of 
information about all 
the known elements. 

 



I am Dmitri Mendeleev! 

I made the PERIODIC TABLE ! 



Dmitri Mendeleev: Father of the Table 

 HOW HIS WORKED… 

• Put elements in rows by 
increasing atomic 
weight. 

• Put elements in 
columns by the way 
they reacted. 

 

 

 SOME PROBLEMS… 

• He left blank spaces for 
what he said were 
undiscovered elements.  
(Turned out he was 
right!) 

• He broke the pattern of 
increasing atomic 
weight to keep similar 
reacting elements 
together. 



The Current Periodic Table 

• The horizontal rows are called periods and are labeled 
from 1 to 7. 

• The vertical columns are called groups are labeled from 1 
to 18. 



Elements in the same group have similar chemical and physical properties!!  
 







Families on the Periodic Table 

• Columns are also grouped 
into families. 

• Families may be one 
column, or several columns 
put together. 

• Families have names rather 
than numbers.  (Just like 
your family has a common 
last name.) 



Alkali Metals 

• 1st column on the 
periodic table (Group 1) 
not including hydrogen.  

• Very reactive metals, 
always combined with 
something else in 
nature (like in salt). 

• Soft enough to cut with 
a butter knife 



Alkaline Earth Metals 
• Second column on the 

periodic table. (Group 
2) 

• Reactive metals that are 
always combined with 
nonmetals in nature. 

• Several of these 
elements are important 
mineral nutrients (such 
as Mg and Ca 



Transition Metals 

• Elements in groups 3-12 

• Less reactive harder 
metals 

• Includes metals used in 
jewelry and 
construction. 

• Metals used “as metal.” 



Halogens 

• Elements in group 17 

• Very reactive, volatile, 
diatomic, nonmetals 

• Always found combined 
with other element in 
nature . 

• Used as disinfectants 
and to strengthen 
teeth. 

 



The Noble Gases 



The Noble Gases 

• Elements in group 18 

• VERY unreactive, gases 

• Used in lighted “neon” 
signs 

• Used in blimps to fix the 
Hindenberg problem. 

http://store6.yimg.com/I/xenoline_1676_152833




Periodic Table of Videos 

 

http://www.periodicvideos.com/

