
Unit 9M.1: Atomic and molecular structure 

Chemical Bonding 
What Is a Chemical Bond? 
All things are made of atoms. A few substances are 
made of single atoms, but most are made of two or more 
atoms joined together. Chemical bonding is the joining of 
atoms to form a new substance. The bond that forms when 
two atoms join is called a chemical bond.  
 
Which Electrons Affect Bonding? 
Atoms form chemical bonds when their electrons interact 
with one another. However, not all of the electrons in an 
atom interact to form bonds. In most cases, only the electrons 
in the outermost energy level are able to form bonds. 
Electrons in the outermost energy level are called 
valence electrons. An atom can form different kinds of 
bonds depending on how many valence electrons it has. 

 
Why Do Atoms Bond? 
Some atoms form bonds easily. Others don’t.  
An atom forms a bond with another atom in order to 
complete,or fill, its outermost energy level. An atom is 
most stable when its outermost energy level is full. 

 
How Do Ionic Bonds Form? 
There are several types of chemical bonds. An ionic 
bond is one type. Ionic bonds form when valence electrons 
are transferred from one atom to another. 
Like other bonds, ionic bonds form so that the outermost 
energy levels of the atoms are filled. To understand 
why ionic bonds form, you need to learn what happens 
when atoms gain or lose electrons. An electron has a  
negative electrical charge. A proton has a positive electrical  
charge. An atom is neutral, or not charged, when it has an  
equal number of electrons and protons. The electrical charges  
cancel out each other. When atoms gain or lose electrons,  
the numbers of protons and electrons are no longer equal.  
When this happens, atoms become charged particles called ions. 

 
Ask Questions: As you 
read, make a list of 
things you don’t 
understand. Talk 
about your questions 
in a small group. 

 
Explain: What can 
happen to electrons in 
an atom when a 
chemical bond forms? 
Atoms gain, lose, or 
share electrons. 

 
Apply Concepts: What 
is the charge of a 
nickel atom that has 
lost two electrons? 

+ 2 



 
 
 
 
 
 
 
 
 
 
 
 

How Do Ionic Compounds Form? 
Nonmetal atoms gain electrons The outermost energy 
 level of a nonmetal is almost full. It is easier for it to fill its outer 
 energy level by gaining electrons than by losing electrons.  
Metal atoms lose electrons Most metal atoms have few  
valence electrons, so they tend to lose electrons. 
Ionic bonds form because positive ions are attracted 
to negative ions. When ionic bonds form, the number of 
electrons lost by metal atoms equals the number of electrons 
gained by nonmetal atoms. The atoms in Group 8 have full 
outermost energy levels. Therefore, they do not usually 
form bonds. 
What Are Covalent Bonds? 
Another type of bond is a covalent bond. A covalent 
bond forms when atoms share electrons. Covalent bonds 
most often form between atoms of nonmetals. Remember 
that most nonmetals can fill the outermost energy level 
by gaining an electron. When a covalent bond forms, both 
atoms are able to fill their outermost energy level. They 
do this by sharing electrons between the two atoms. 
 Atoms that join with each other by covalent bonds form 
particles called molecules.  
 
 
 
 
 
 

 
Compare: As you 
read, make a chart  
in your copy book 
comparing covalent 
bonds and ionic 

  

 
Identify What type 
of bond joins the 
atoms in molecules? 
Covalent bond 

 
Apply Concepts 
Hydrogen has one 
valence electron. 
Draw an electron-
dot diagram of a 
hydrogen molecule 
 

H:H 



Work sheet  
Q. Apply Concepts: Magnesium is a metal with two electrons in its outermost 
energy level. When it becomes an ion, what happens to its valence electrons? 
What happens to its charge? 
Magnesium loses its two electrons to a non-metal atom. It becomes a positive 
ion with a charge of 2+. 
 
Q. Interpret Graphics: Sulfur is a nonmetal that has six electrons in its 
outermost level. Using the models of a magnesium (Mg) atom and a sulfur (S) 
atom below, draw arrows to show the transfer of electrons. 
 
 
 
 
 
 
 
 
 
 
 
Q. Choose the best answer 

1.Which of the following is an interaction that holds two atoms together? 
 a. chemical hold 
b. chemical bond 
 c. chemical interaction 
d. bond of chemicals 

2.Which group on the periodic table contains elements that do not normally 
form chemical bonds? 
 a. Group 2 c. Group 4 
b. Group 6 d. Group 8 

3. When atoms lose electrons through an ionic bond, they become 
 a. positively charged. c. negatively charged. 
b. neutral. d. uncharged. 

4.What is formed when atoms share one or more pairs of electrons? 
 a. covalent bond c. ionic bond 
b. covalent compound d. electric bond 

 



Q.Read the words in the box. Read the sentences. Fill in each blank with the 
word or phrase that best completes the sentence. 

 1. If a sodium atom loses its only valence electron, it becomes a(n) ion 

 2. For electrons to pull away from atoms, energy is needed. 

 3. When atoms lose electrons in an ionic bond, they become positive ions 

 4. Most metals have few valence electrons and form positive ions. 

 5. The energy needed to take electrons from metals comes from the 

formation of negative ions 

 

Q. Read the description. Then, draw a line from the dot next to each 
description to the matching word 
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positive ions valence electrons ion 

energy negative ions  

 1. formed when atoms share 
one or more electrons(b) 

 3. consists of two or more 
atoms joined together(a) 

 3. used to show the valence 
electrons in an atom(c) 

 

 

 

   a. molecule 

 b. covalent bond 

 c. electron-dot diagram 
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