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Chemical Bonds (Section 3.1)

2

a very strong attraction 

between two atoms



Metal + Non-metal = Ionic Bond



Non-metal + Non-metal  /or/

Non-metal + Metalloid = Covalent Bond



Concept Check

5

Predict whether each compound below 
has ionic or covalent bonds:


NaF                   ionic          or          covalent 

C12H22O11        ionic          or          covalent 

CO2                   ionic          or          covalent 

CaCl2               ionic          or          covalent
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Ions are charged species that have 
unequal amounts of protons and electrons.



Cations are positively charged ions

7

Na atom Na+ cation



8

Cations are positively charged ions

Mg atom Mg2+ cation



Anions are negatively charged ions.

9

Cl atom Cl- anion



Concept Check

10

Write the ion symbol for an ion with 19 
protons and 18 electrons


Write the ion symbol for an ion with 7 
protons and 10 electrons



The Octet Rule
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A main group element obtains maximum stability 
when it has an octet of electrons in its valence shell.



Concept Review (Section 3.1)

Practice Problems: 1-6



Group Number and Ionic Charge

13

For Groups 1A, 2A and 3A

Cation charge = Group number

Easier to lose e-’s



Group Number and Ionic Charge

14

For Groups 4A thru 7A

Anion charge = 8 - Group number 

Easier to gain



Concept Check

15

Determine the 
charge on each ion 

formed from the 
following elements

Mg

I

Se

Al

P



Lewis Diagrams for Electron Transfer



Concept Review (Section 3.2)

Practice Problems: 1, 2, 5-14
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Cation first and anion second

Don’t show charges in the formula

Subscripts indicate the number of each ion


No subscript is assumed to be “1”

Examples:

Mg  and  O Al  and  S

Writing Chemical Formulas (Section 3.3)



Writing Chemical Formulas
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Key Point! 
The sum of the charges in an ionic compound 

must equal zero.

Examples:

Mg  and  O Al  and  S



Concept Check
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Write the formula for the compound formed from each pair

Li Br

Mg Cl

K O

Ca I

Na S

Cs N



Polyatomic Ions

A polyatomic ion is a cation or anion that

contains more than one atom.

Held together by covalent bonds

Behave like regular cations or anions



Polyatomic Ions
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Writing Chemical Formulas

23

If more than one polyatomic ion is needed,           
use parentheses with subscripts

Examples:

barium sulfate aluminum carbonate



Naming w/Polyatomic Ions

24

Al2(SO4)3 K3PO4 NH4NO3



Concept Review (Section 3.3)

Practice Problems: 1-12



Ionic Nomenclature (Section 3.4)
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Main group cations = element name


Variable-charge cations = element name 
followed by a Roman numeral in parentheses

Na+ K+ Ca2+ Mg2+

Cu2+ Fe3+ Au+ Cr3+



Cations from Variable Charge Metals

27

All transition metals + Sn + Pb



Naming Anions

28

Replace the ending of the element with “-ide.”



Concept Check

29

• N3-


• Pt2+


• P3-


• oxide


• nitride

• tin (IV)


• iron (III)

Give the name for each ion symbol:


• Cu+


• Cs+


• Al3+


Give the ion symbol for each name:


• lead (II)


• selenide
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Cation first and anion second

Don’t show charges in the name

Don’t show subscripts in the name

Examples:

CaO Na3P

Writing Chemical Names



Compounds with Variable-charge Metals
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Must indicate charge of cation in name.

Examples:

CuCl2 Fe2O3



Titanium (IV) oxide



33

Name each compound

Li2O

KI
NaF

Al2O3

Concept Check

AuCl3

CuBr



Concept Review (Section 3.4)

Practice Problems: 1-12


