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In this chapter, you will investigate how to:

• identify, name, and write the formulas of ionic and molecular 

compounds

• write and balance chemical equations

• describe how balanced chemical equations demonstrate the 

Law of Conservation of Mass

Developing Chemical Equations



Atoms and their Subatomic Particles

All matter is composed of extremely small particles called atoms which is the 
smallest unit of any given element. 

Every atom has the same basic structure: 

Subatomic Particles: 

◦ _____________ and ______________

◦ Orbiting cloud of ________________



Shells

Nucleus

Subatomic Particles

Subatomic 
Particle

Charge Weight

Neutron (nᴼ) ____________ 1.7 x 10 -24 g

Proton (p +) ____________ 1.7 x 10 -24 g

Electron (e - ) ____________ 0

Atoms and their Subatomic Particles



▪ Neutrons and protons are packed together to form a dense core known as the 
‘____________________’

▪ ___________________ move at the speed of light around the nucleus in a different 
orbital. 

Atoms and their Subatomic Particles



Each element has a symbol associated with it that is recognized worldwide. 

Elements and Periodic Table

______________

______________

______________



Periodic Table Groups or Families (1-18)

Periods

(1-7)



The periodic table is arranged so that elements in the same group (family) have the 

same number of ____________________.

Valence electrons are electrons occupying 

the outermost occupied energy level 

(electron shell).

______________

______________

outermost 

(valence) energy 

level

Periodic Table



Properties of Metals:

• Good conductors of _____________ and 

________________ 

• Lustrous 

• Almost all are __________________ 

• Malleable 

• Ductile

Periodic Table - METALS

Examples: Gold, Aluminum, Silver, Copper, and Sodium



Periodic Table – NON METALS

Properties of non-metals:

• Poor conductors of _____________ and 

_______________

• Non-lustrous 

• Either solids, liquids, or gases 

• Brittle in _____________ state

• Non-ductile

Examples: Phosphorus, Sulfur, Chlorine, and Neon



Metalloids have properties of both _______________ 

and _____________________. 

They can be metallic or non-metallic, malleable or 

non-malleable. 

Semiconductors normally will not conduct 

electricity. 

Periodic Table – METALLOIDS

Examples: Boron, Silicon, Arsenic, and Antimony





Nucleus (with proton and neutron   

numbers)

orbitals
electronBohr-Rutherford Diagram 

Bohr-Rutherford diagrams illustrate the 

structure of atoms. 

• _____________: shown as a solid circle at 

the centre of the atom.

• _____________ and _____________ :     

written inside the nucleus.

• _____________:  place dots (   ) in the 

appropriate orbital or energy level 

around the nucleus.



Draw the Bohr-Rutherford Diagram for the following atoms: 

A) Aluminum

B) Magnesium

C) Oxygen

LET’S PRACTICE! 



What conditions are required for a 

chemical reaction to occur?

How do you know if a chemical 

reaction has occurred?

What evidence might indicate that a 

chemical reaction has occurred?

Will mass change during a chemical 

reaction?

Chemical Reactions 



Ionic Compounds 
Ionic compounds: 

• Metals lose (or lend) electrons to 

the non-metal. (_________________)

• Non-metals gain electrons from 

the metal.  (_________________)



Binary ionic compounds are composed of only two different elements, 

a metal cation and a non-metal anion.

Naming Ionic Compounds 

Rules for Naming Binary Ionic Compounds: 

1. The first name is ALWAYS the __________________ (positive ion)

2. The second name is ALWAYS the __________________ (negative ion). 

• The suffix of the second name must be replaced with ___________. 



Examples:  Binary Ionic Compounds 
Name the following Ionic Compounds: 

1. magnesium and phosphorus: 

2. sodium and chlorine: 

3. calcium and bromine: 



Binary ionic compounds form when electrons are transferred from a metal to a non-

metal. 

Binary Ionic Compounds 

electrons lost by 

aluminum (3) = electrons  gained 

by chlorine (3)

The metal can only give up its electrons if 

there are enough non-metal atoms to 

receive them.



Using Bohr-Rutherford diagrams, illustrate the reaction between the following metals and non-metals: 

1. sodium and chlorine: 

2. lithium and bromine: 

Example of Ionic Compounds 



Write the names of the following binary ionic compounds: 

A) MgBr2

B) CaI2

C) Al2O3

D) KCl

LET’S PRACTICE! 



Chemical Formula for Binary Ionic Compounds 
Rules for Method 1 (Neturalization of Charges): 

The charges of the cation and anion must be _____________________. 

1. Identify the charge of each ion. 

2. Determine the total positive charge and negative charge that will cause the ions to neutralize. 

3. Use subscripts to show the ratio of ions needed for neutralization. 

Determine the chemical formula for the following ionic compounds: 

a) Aluminum Fluoride: 

b) Magnesium Nitride: 



Chemical Formula for Binary Ionic Compounds 
Rules for Method 2 (Cross-over Method): 

1. Determine the charge of each ion. 

2. Cross-over the amount of charge for each ion. (The charge will become a subscript) 

3. Express the subscripts in simplest form. 

Determine the chemical formula for the following ionic compounds: 

a) magnesium chloride: 

b) calcium oxide



Write the chemical formula for each binary ionic compound: 

*You may use any of the two methods

A) potassium sulfide

B) lithium selenide

C)zinc oxide

LET’S PRACTICE! 



Show how the total charge of the following compounds is zero: 

*Use method 1

A) sodium oxide

B) lithium nitride

C) aluminum iodide

LET’S PRACTICE! 



Multivalent Metals
Multivalent metals are metals with more than one _______________.  These elements can 

form different ions depending on the chemical reaction they undergo.

Copper (I) Oxide (contains Cu1+) 

Copper (II) Oxide (contains Cu2+) 

Multivalent metals are typically found in the middle of the periodic 

table between groups 4-12



Naming Multivalent Metals
Rules for Naming Multivalent Metals: 

1. Identify the metal and non-metal. 

2. Identify their charges by doing a reverse cross-over. 

3. Verify the periodic table to determine the possible charges of the multivalent metal and the 
charge of the non-metal. 

4. If the charge on the anion does not agree with the charge on the periodic table, determine 
the charge the metal must have to balance the anion. 

5. Write the name of the metal with the charge in roman numerals within a bracket. 

6. Write the name of the non-metal and change its suffix to –ide. 



Example: Naming Multivalent Metals
Determine the chemical name for the following multivalent compounds: 

A) Cu3N

B)  SnS2



Name the following multivalent compounds:

a) Sn3P4

b) Fe2S3

c) PbO2

LET’S PRACTICE! 



Polyatomic ions are ions composed of more than one ________________. 

Polyatomic ions have distinct names. 

_________________________a

re compounds composed of 

three different elements. 

Whenever a polyatomic ion 

is involved in a reaction, a 

ternary compound is 

formed.

Polyatomic Ions



Chemical Formula for Polyatomic Ions
Rules for determining the chemical formula of tertiary compounds: 

1. Determine the charge of the cation and anion. 

2. Use the cross-over method to determine the number of ions for each ion. (i.e subscripts) 

3. Place brackets around the polyatomic ion if its subscript is greater than 1. 

Determine the chemical formula for the following tertiary compounds: 

a) Aluminum carbonate: 

b) Ammonium sulfate: 



Write the chemical formula for the following polyatomic ions: 

A) ammonium chloride

B) calcium hydroxide

C) rubidium dichromate

LET’S PRACTICE! 



Naming Tertiary Compounds
Rules for naming tertiary compounds: 

1. Determine the anion and cation. 

2. Write the name of the cation first followed by the name of the anion.

3. If the anion is a polyatomic ion, DO NOT change is suffix. If the anion is not a polyatomic ion, 
change the suffix to –ide. 

Name the tertiary compound below: 

a) Mg3(PO4)2: 



Name the following polyatomic ions: 

A) Na2CO3

B) Ca(ClO3)2

C) NH4OH

LET’S PRACTICE! 



Complete pg. 150 of your textbook. 

HOMEWORK


