
Atoms and Bonding
Section 1

Energy
The capacity or power to do work, such as the 
capacity to move an object (of a given mass) by 
the application of force. 
Energy can exist in a variety of forms, such as:

Matter
Matter is:

Elements are often called the building blocks of 
matter because all matter is composed of one 
element or a combination of two or more 
elements

Elements, Compounds, and Mixtures

Elements usually exist in:

● Compound: a pure substance made of 2 more more 
elements that are combined chemically in a specific 
ratio (example: CO2)

● Mixture: two or more substances that are in the same 
place but are not chemically combined (example: the air 
you breathe)

Atoms, Bonding, and the 
Periodic Table

Section 2

What we already know:
● Valence electrons

○ the number of valence electrons in an atom of an 
element determines many properties of that 
element, including the ways in which the atom can 
bond with other atoms

● Atoms prefer to be “______”, meaning that 
they form bonds to fill their outer orbital.
○ the ____________________ are already “stable”



Stability
● Atoms react to make them more ________

○ they either gain, lose, or share electrons
○ they do this by forming chemical bonds/becoming 

chemically combined
● Chemical bond: the force of attraction that 

holds two atoms together as a result of the 
______________________________

What we already know:
● Periodic Table

○ symbol
○ atomic number
○ atomic mass
○ period
○ group/family
○ as the number of protons--or atomic number-- 

increases, the number of electrons also increases.  
■ As a result, the properties of the elements change in a 

regular way across a period.

What we already know:
Most reactive metals:

1A: Alkali metals
2A: Alkaline Earth metals

Most reactive nonmetals:
7A: ________________ family 
(Oxygen is reactive, too)

Unreactive:
8A: Noble gases

What we need to talk about:
We have been discussing how atoms will trade and share 
electrons to become more stable.  What determines if an 
electron will be shared between atoms or if the electron is 
taken completely away?  
● These three examples show three ways that electrons 

can be held within bonds:
○ Ionic bond
○ Polar covalent bond
○ Nonpolar covalent bond

What we need to talk about:
Electronegativity:

Look at the image on the next slide. 
● What do you think those numbers represent?
● What trends can you identify?

What we need to talk about



Ionic Bonds
Section 3

Ions and Ionic Bonds
● Atoms with 5, 6, or 7 valence electrons usually become 

more stable when this number increases to ______.  
● Likewise, most atoms with 1, 2, or 3 valence electrons 

can lose electrons and become more stable.
● When these two types of atoms combine, electrons are 

transferred from one type of atom to the other.  
○ The __________________ makes both types of 

atoms more _____________.

Ionic Bond
Ion:

Ionic Bond
___________ ion:
When an atom loses an 
electron (-), it becomes (+)
___________ ion:
When an atom gains an 
electron (-), it becomes (-)

Ionic Bond
● An ionic bond is the attraction between: 

○ ionic bonds form as a result of the attraction 
between positive and negative ions

○ sodium chloride would be called an ionic 
compound

Covalent Bonds
Section 4



Covalent Bonds
● Covalent bond: the chemical bond formed 

when two atoms ____________________
○ typically form between two __________________

● The force that holds atoms together in a 
covalent bond is the attraction of each atom’s 
nucleus for the shared pair of electrons.

Covalent Bonds

Covalent Bonds How many bonds?

Unequal sharing of electrons
● Atoms of some elements pull more _______ 

on shared electrons than do atoms of other 
elements

● As a result, the electrons are pulled more 
toward one atom, causing:

Polar bonds and nonpolar bonds

__________: 
electrons are 
shared unequally
___________
________: 
electrons are 
shared equally



Bonding in Metals
Section 5

Metallic Bonding
● Remember that metals typically have 1, 2, and 3 

“loosely held” __________________, which 
means that they _____ those valence electrons 
and become:

● The valence electrons are free to drift among the 
ions.

Metallic Bonding
● Each metal ion is held by a metallic bond: 

an attraction between:

● A metal consists of positively charged metal 
ions embedded in a “sea” of ___________ 
_____________

Metallic Bonding

Metals
● The “sea of electrons” explains their ability to 

conduct ________ and ___________, 
the ease with which they can be made to 
change shape, and their luster
○ free-moving electrons transfer energy to atoms and 

other electrons nearby
■ heat and electricity travel easily through metals

Metals
● Metal ions can be pushed out of position, but 

maintain their attraction to the loose 
electrons all around them

○ So, they are _______________________!



Quick Review
1. Which element is least reactive?

calcium or krypton
2. Which bond involves a sharing of electrons?

ionic or covalent
3. Which bond includes equally shared electrons?

polar or nonpolar


