Why Do Atoms Form Chemical Bonds?
Name: _______________________________	Date: _______________________________
Key Vocabulary
Match each word with the correct meaning.
	Words
1. _____ valence electrons
2. _____ chemical bond
3. _____ stable electron arrangement
4. _____ noble gas
5. _____ electron shell

	Meanings
A. An attractive force that holds atoms or ions together
B. An energy level where electrons are found
C. An atom with a full outer electron shell
D. The electrons in the outermost occupied shell
E. An electron arrangement in which the outer shell is full or especially stable



Electron Arrangements
Complete the table.
	Element
	Electron Arrangement
	Number of Valence Electrons
	Outer Shell Full?

	Helium (He)
	2
	______
	Yes

	Carbon (C)
	2, 4
	______
	______

	Oxygen (O)
	2, 6
	______
	______

	Neon (Ne)
	2, 8
	______
	______

	Sodium (Na)
	2, 8, 1
	______
	______

	Magnesium (Mg)
	2, 8, 2
	______
	______

	Chlorine (Cl)
	2, 8, 7
	______
	______

	Argon (Ar)
	2, 8, 8
	______
	______


Stable or Not Stable?
Circle STABLE or NOT STABLE for each electron arrangement.
1. 2, 8		STABLE / NOT STABLE
2. 2, 7		STABLE / NOT STABLE
3. 2, 8, 1		STABLE / NOT STABLE
4. 2, 8, 8		STABLE / NOT STABLE
5. 2, 6		STABLE / NOT STABLE
6. What do the stable electron arrangements above have in common?



Gaining or Losing Electrons
For each atom, decide what it could do to reach a stable electron arrangement.
1. Sodium: 2, 8, 1				Number of valence electrons: ______
Sodium could:					GAIN / LOSE ______ electron(s).
Its new electron arrangement would be: 	__________________
2. Magnesium: 2, 8, 2			Number of valence electrons: ______
Magnesium could:				GAIN / LOSE ______ electron(s).
Its new electron arrangement would be: __________________
3. Chlorine: 2, 8, 7				Number of valence electrons: ______
Chlorine could:				GAIN / LOSE ______ electron(s).
Its new electron arrangement would be: __________________
4. Oxygen: 2, 6				Number of valence electrons: ______
Oxygen could:					GAIN / LOSE ______ electron(s).
Its new electron arrangement would be: __________________
Sodium and Chlorine
Sodium has the electron arrangement 2, 8, 1.
Chlorine has the electron arrangement 2, 8, 7.
1. Which atom has one electron that it can easily lose?
2. Which atom needs one electron to fill its outer shell?
3. Complete the electron transfer.
Na → Na⁺ + ______
Cl + ______ → Cl⁻
4. Write the electron arrangement of each ion.
Na⁺: __________________		Cl⁻: __________________
5. Why are the ions more stable than the original atoms?



Sharing Electrons
Atoms do not always gain or lose electrons. Sometimes they share electrons.
Two hydrogen atoms can share electrons to form H₂.
1. How many electrons does one hydrogen atom have?
2. How many electrons can fill hydrogen's first shell?
3. What do the two hydrogen atoms do with their electrons?
A. Destroy them
B. Share them
C. Lose all of them
D. Move them into the nucleus		Answer: ______
4. What type of bond is formed when atoms share electrons?


Multiple Choice
1. Which electrons are most important in chemical bonding?
A. Inner electrons
B. Valence electrons
C. Neutrons
D. Protons
2. Why are noble gases generally unreactive?
A. They have no electrons.
B. They have no protons.
C. Their outer electron shells are full.
D. Their nuclei are very small.
3. Which electron arrangement is stable?
A. 2, 1
B. 2, 6
C. 2, 8
D. 2, 8, 1

4. A chlorine atom has the arrangement 2, 8, 7. What could it do to reach a full outer shell?
A. Gain one electron
B. Lose one electron
C. Gain seven electrons
D. Lose seven electrons
5. A sodium atom has the arrangement 2, 8, 1. What could it do to reach a full outer shell?
A. Gain one electron
B. Lose one electron
C. Gain two electrons
D. Lose eight electrons
6. Which statement best explains why atoms form chemical bonds?
A. Bonding increases the number of protons.
B. Bonding can give atoms more stable electron arrangements.
C. Bonding removes the nucleus.
D. Bonding changes one element into another.
Explain Your Thinking
1. Why are noble gases usually very stable?


2. Why do many other atoms form chemical bonds?


3. What are three ways atoms can achieve more stable electron arrangements?
1. 
2. 
3. 






Challenge
An unknown atom has the electron arrangement:
2, 8, 6
Predict what this atom could do to reach a stable electron arrangement.

Explain your answer.



Complete the sentences.
Atoms form chemical bonds because __________________________________
____________________________________________________________________.
An atom is especially stable when __________________________________
____________________________________________________________________.

