Electron Arrangement and the Periodic Table
Name: _______________________________	Date: _______________________________
Part A – Electron Shells
1. Complete the sentences.
a. Electrons are found in regions around the nucleus called electron __________________.
b. For the first 20 elements, the first electron shell can hold a maximum of ______ electrons.
c. The second electron shell can hold a maximum of ______ electrons.
d. For the first 20 elements, we place up to ______ electrons in the third shell before beginning the fourth shell.
e. The electrons in the outermost occupied shell are called __________________ electrons.

2. Complete the table.
	Element
	Atomic Number
	Number of Electrons
	Electronic Configuration

	Hydrogen
	1
	1
	1

	Helium
	2
	______
	______

	Lithium
	3
	______
	______

	Carbon
	6
	______
	______

	Oxygen
	8
	______
	______

	Neon
	10
	______
	______

	Sodium
	11
	______
	______

	Magnesium
	12
	______
	______

	Chlorine
	17
	______
	______

	Argon
	18
	______
	______

	Potassium
	19
	______
	______

	Calcium
	20
	______
	______



3. Write the electronic configuration for each atom.
Example: Sodium has 11 electrons → 2,8,1
a. Lithium: __________________
b. Beryllium: __________________
c. Nitrogen: __________________
d. Fluorine: __________________
e. Aluminium: __________________
f. Silicon: __________________
g. Sulfur: __________________
h. Potassium: __________________
i. Calcium: __________________

Part B – Valence Electrons
4. Use the electronic configurations to determine the number of valence electrons.
	Element
	Electronic Configuration
	Valence Electrons

	Lithium
	2,1
	______

	Carbon
	2,4
	______

	Oxygen
	2,6
	______

	Neon
	2,8
	______

	Sodium
	2,8,1
	______

	Magnesium
	2,8,2
	______

	Chlorine
	2,8,7
	______

	Argon
	2,8,8
	______



5. Answer the questions.
a. What are valence electrons?


b. Why are valence electrons important in chemistry?


c. Which usually has a greater effect on the chemical properties of an element: its inner electrons or its valence electrons?


Part C – Noble Gases
6. Circle the noble gases.
Li He O Ne Na Cl Ar K Ca

7. Complete the table.
	Noble Gas
	Electronic Configuration
	Number of Electrons in Outer Shell

	Helium
	__________________
	______

	Neon
	__________________
	______

	Argon
	__________________
	______



8. Explain why noble gases such as neon and argon are chemically stable.




9. Chlorine has the electronic configuration 2,8,7.
a. How many valence electrons does chlorine have? ______
b. How many more electrons would give chlorine a full outer shell? ______
c. Why is chlorine more chemically reactive than argon?



Part D – The First 20 Elements
10. Complete the table with the missing names or symbols.
	Atomic Number
	Element Name
	Symbol

	1
	Hydrogen
	______

	2
	__________________
	He

	3
	Lithium
	______

	4
	__________________
	Be

	5
	Boron
	______

	6
	__________________
	C

	7
	Nitrogen
	______

	8
	__________________
	O

	9
	Fluorine
	______

	10
	__________________
	Ne

	11
	Sodium
	______

	12
	__________________
	Mg

	13
	Aluminium
	______

	14
	__________________
	Si

	15
	Phosphorus
	______

	16
	__________________
	S

	17
	Chlorine
	______

	18
	__________________
	Ar

	19
	Potassium
	______

	20
	__________________
	Ca



11. Write the element name for each symbol.
a. H = __________________
b. C = __________________
c. N = __________________
d. O = __________________
e. Na = __________________
f. Mg = __________________
g. Al = __________________
h. Cl = __________________
i. K = __________________
j. Ca = __________________

Part E – Common Element Symbols
Some important elements have atomic numbers greater than 20.
12. Match each element with its correct symbol.
	Element
	Symbol

	Iron
	_____

	Copper
	_____

	Zinc
	_____

	Silver
	_____

	Tin
	_____

	Iodine
	_____

	Gold
	_____

	Mercury
	_____

	Lead
	_____


Symbols: Ag, Au, Cu, Fe, Hg, I, Pb, Sn, Zn

13. Write the element represented by each symbol.
a. Fe = __________________
b. Cu = __________________
c. Zn = __________________
d. Ag = __________________
e. Au = __________________
f. Pb = __________________

Part F – Groups and Periods
14. Complete the sentences.
a. The vertical columns of the periodic table are called __________________.
b. The horizontal rows of the periodic table are called __________________.
c. Elements in the same group often have similar __________________ properties.
d. For the first 20 elements, the period number tells us the number of occupied electron __________________.
e. For the main-group elements, elements in the same group have the same number of __________________ electrons.

15. Complete the table.
	Element
	Electronic Configuration
	Number of Shells
	Valence Electrons

	Lithium
	2,1
	______
	______

	Sodium
	2,8,1
	______
	______

	Magnesium
	2,8,2
	______
	______

	Chlorine
	2,8,7
	______
	______

	Argon
	2,8,8
	______
	______

	Potassium
	2,8,8,1
	______
	______

	Calcium
	2,8,8,2
	______
	______



16. Use the information in Question 15.
a. Lithium and sodium are in the same group. What do their electron arrangements have in common?

b. Sodium and magnesium are in the same period. What do their electron arrangements have in common?

c. Potassium has four occupied electron shells. Which period is potassium in?

d. Calcium has two valence electrons. Which main group is calcium in?


Part G – How Is the Periodic Table Organized?
17. Choose the correct answer.
The modern periodic table is arranged mainly according to increasing:
A. mass number
B. number of neutrons
C. atomic number
D. number of electron shells
Answer: ______

18. What does the atomic number tell you about an atom?


19. Explain the difference between a group and a period.



20. Explain why elements in the same group often have similar chemical properties.



Part H – Apply Your Knowledge
21. An unknown element has the electronic configuration:
2,8,3
a. How many electrons does the atom have? ______
b. What is its atomic number? ______
c. How many electron shells are occupied? ______
d. How many valence electrons does it have? ______
e. Name the element. __________________
f. Write its symbol. ______

22. Another element has the electronic configuration:
2,8,8,2
a. What is its atomic number? ______
b. How many occupied electron shells does it have? ______
c. How many valence electrons does it have? ______
d. What element is it? __________________
e. Which period is it in? ______
f. Which group is it in? ______

23. Consider these three elements:
Element A: 2,1
Element B: 2,8,1
Element C: 2,8,8,1
a. What do all three elements have in common?

b. Would you expect them to have similar chemical properties? Explain.


c. As you move from Element A to Element C, what happens to the number of occupied electron shells?


24. Consider these three elements:
Element X: 2,8,1
Element Y: 2,8,4
Element Z: 2,8,8
a. Are these elements in the same group or the same period?

b. Explain how you know.

c. Which element is most chemically stable? Explain your answer.



Part I – Challenge Questions
25. An element is in Period 3 and has 7 valence electrons.
a. How many occupied electron shells does it have? ______
b. Write its electronic configuration. __________________
c. Identify the element. __________________
d. Write its chemical symbol. ______

26. An element has 12 protons.
a. What is its atomic number? ______
b. How many electrons does a neutral atom have? ______
c. Write its electronic configuration. __________________
d. How many valence electrons does it have? ______
e. Name the element. __________________
f. Which period is it in? ______
g. Which group is it in? ______

27. Explain the connection between these three ideas:
electron arrangement → position on the periodic table → chemical properties





