
Describing Matter

 Physical Properties
 Qualitative - state, colour, malleability

 Quantitative - conductivity, viscosity, density

 Pure Substances
 Element - a pure substance that cannot be broken down or 

separated into simpler substances (e.g., gold)

 Compound - a pure substance composed of at least two 
elements (e.g., water)
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See pages 22 - 23Take the Section 1.2 Quiz



Inside the Atom

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

 All atoms are made up of three kinds of 
particles called subatomic particles. These 
particles are:

 electrons
protons
 neutrons
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See pages 32 - 33  Take the Section 1.3 Quiz



2.1 Elements

 Why are elements studied in chemistry?

 Chemistry is the study of matter and its changes.
 Elements make up an incredible variety of different 

substances.
 An element is a pure substance that cannot be broken 

down or separated into simpler substances. Each element is 
one kind of atom.

 By studying elements, we can learn more about the 
structure of matter.
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See page 42 



Chemical Symbols

 Element names and symbols

 Because elements have different names in 
different languages, chemists use 
international symbols for them

 Chemical symbols consist of one or two 
letters.

 Ancient names are used as the source of 
many of the symbols. Example: 

 Mercury - Hg - Hydragyrum (Latin for liquid 
silver)
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See pages 43 - 44 



Chemical Symbols

All elements are represented by symbols.
Here are just a few element symbol examples:
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See page 44 



Common Elements

 Hydrogen

 Colourless, odourless, tasteless, and highly 
flammable gas.

 Makes up over 90 percent of the
atoms in the universe

 Used in producing fertilizers
 Lighter than air
 Can be separated from water or

gasoline and be used as a
source of fuel
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Common Elements

 Iron (Fe) - mixed with 
carbon to make steel
 Good structural material, 

but can rust when mixed 
with water or oxygen
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See page 45

• Oxygen (O) - gaseous element we 
breathe
• 21 % of the atmosphere
• Reacts with most other elements

Iron in a river turns water and rocks red
Oxygen and iron react in burning thermite
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Other Common Elements

 Sodium (Na) - soft metal that reacts with water

 Chlorine (Cl) - yellow-green gas that is highly toxic

 Mercury (Hg) - liquid at room temperature metal.

 Silver (Ag) - precious metal mined in British Columbia

 Silicon (Si) - brittle, grey, semiconductor that is second most        
common element in Earth’s crust.
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See pages 46 - 47
Na                    Cl                     Hg                  Ag                    Si

Take the Section 2.1 Quiz



2.2 Periodic Table

 Origin of the periodic table

 Chemists in the 10th century wished to organize elements
 Attempts focused on grouping elements with similar 

properties
 In 1867, Dimitri Mendeleev found patterns in the elements 

and organized them into table
 The resulting table had holes for elements

not yet discovered
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See page 52 



Periodic Table

 The Periodic Table provides information
on the physical and chemical 
properties of elements
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See page 53 

Atomic Mass - mass of average atom
Atomic Number - number of protons
Ion Charge - electric charge that forms 
when an atom gains or loses electrons



Periodic Table
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See page 54 



Metals, Non-metals, Metalloids

 Period table has interesting patterns
 Due to Mendeleev’s organization, interesting 

patterns are created, such as the groups: metals, 
non-metals and metalloids.
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Periods and Families

 Each horizontal row in the periodic table is a period
 Vertical columns form groups or chemical families
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See pages 56 - 57

• Alkali metals - highly reactive group 1
• Alkaline earth metals - group 2, burn  

in air if heated
• Halogens - group 17, highly reactive 

non-metals
• Noble gases - group 18, stable and 

unreactive non-metals

Take the Section 2.2 Quiz



2.3 Periodic Table and Atomic 
Theory

 Elements with similar properties have similar
electron arrangements

 Bohr models show electron arrangement in shells
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Bohr model patterns

 Chemical families 
on the periodic 
table have the 
same number of 
valence electrons

 Elements in the 
same period have 
the same number 
of shells

 Period number 
indicates the 
number of electron 
shells
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Atom Stability

 Noble gases are very unreactive because their atoms
have filled valence shells. Filled shells make atoms stable.
Atoms with filled shells do not easily trade or share 
electrons.

 Other atoms gain or lose electrons in order to achieve the 
stability
of noble gases. Gaining or losing electrons makes atoms 
into ions.
 Metals lose electrons to form positive ions
 Non-metals gain electrons to form negative ions
 Ions have a similar electron arrangement to the nearest noble 

gas
 Example: Sodium ion (Na+) has 11 protons (11+) and

10 electrons (10-) for a total charge of 1+
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3.1 Compounds

 Compounds are pure substances made of more than
one kind of atom joined together. The atoms are held together with 
chemical bonds.

 Compounds come in two basic types: covalent and ionic.
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See pages 76 - 78 

Covalent compounds share 
electrons to form molecules. 
Example: water

In ionic compounds, atoms 
gain or lose electrons to form 
ions. Example: NaCl



Ionic Compounds

 Ionic solids exist as a solid in the form of an 
ionic lattice.

 The positive ions attract all of the negative ions, 
and vice versa. In the example of table salt 
(NaCl) the one-to-one ratio of ions results in a 
simple square-shaped ionic cyrstal:
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Polyatomic Ions

 Covalent and ionic bonds can occur together
 A molecule can gain or lose electrons to 

become charged, forming a polyatomic ion.
 Polyatomic ions form compounds like

other ions.
 Example: Ammonium ion (NH4

+)

 There are many types of
polyatomic ions, but they occur
in a few basic shapes.
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3.2 Names and Formulas of
Ionic Compounds

 The chemical name indicates the elements present in
the compound. Chemical names for ionic compounds are 
given according to rules.
 The positive ion is always the first part of the name
 The negative ion is always the second part of the name
 The non-metal ion’s name ends with the suffix “-ide”
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Ionic Chemical Formulas

 In an ionic compound, the positive charges balance the negative charges. This 
balance of charge is used to determine the smallest whole number ratio of positive 
to negative ions.
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Multivalent Metal Compounds

 Many metals are multivalent, meaning the 
metals
form two or more different positive ions 
with different charges

 For example, the atom iron forms two ions 
Fe2+ and Fe3+

 Too distinguish different ions for the same 
metal, roman numerals are added to their 
name. For example, Fe3+ would be named 
“iron(III)”
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Writing Multivalent Formulas

 Writing ionic compound formulas with multivalent
ions follows the same rules as regular ionic compounds
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Multivalent Compound Names

 Steps to writing multivalent compound names are
as follows:
 Identify the metal and verify it forms more than 

one ion
 Determine the ratio of ions - for example, Fe2O3

means 2 iron ions for every 3 oxygen ions
 Note the charge on the negative ion: Oxygen is 

O2-

 The positive and negative charges must balance, 
so 2 iron ions of 3+ charge (Fe3+) are needed to 
balance the 3 oxygen ions

 Write the name of the compound: Iron(III) oxide
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Polyatomic Ion Compounds

 Steps to writing names for formulas involving
polyatomic ions are similar to other ionic compounds
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