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Element Refresh: 
Name the element in each square! If the name is given, give sym 
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Essential Question: Why is it the “Periodic” Table? 

Periodic à  Periodic Law à Periodic Table 
 

o Periodic means to occurs at _____________________ intervals  
 

o Periodic Law: The physical and chemical properties of the elements are periodic 
By atomic number! 

 
o Periodic Table of Elements: arranged by _________________ and shows patterns in 

repeated or similar physical and chemical properties! 



Skill1: History of the Periodic Table 
 

o Element:  
– A pure substance - one kind of _________ 
– Cannot be _____________ _____________ into simpler substances  
– 90 occur naturally on earth 
– 25 were synthesized (made) by scientists 

 
 

o Dmitri Mendeleev (1860s) 
– Referred to as the ____________________ of the Period 

_______________ 
– Grouped elements according to 

________________________________________ 
 

o Mendeleev’s Predictions  
-  Mendeleev’s Table had missing elements or “gaps,” 

BUT he was able to predict the characteristics of these missing elements 
because of ______________ _____________. 

_________________________________________________________________________________________ 
 
Henry Mosely (1914): The Dawn of the Modern Age 

           
o Rearranged the elements by __________________________ 

  
o He determined # protons = atomic #  

 
4. Determined how we NOW view the periodic table!   

          
       



Skill 2: Language of the Periodic Table  
     

Language of the Periodic Table: Periods!  
 

Period (Row): Each __________________ row of elements on the periodic table 
 
 

 
 
 
 
 
 
 
 

 
FROM LEFT TO RIGHT OR RIGHT TO LEFT 

Periodic Properties:  
• Seven periods (numbered from the top down) 
• _______________________________________ as you move from the left to the right in a 

period 
• All elements in the same period have the ___________________________________________. 

– Period 1 = 1 energy level 
– Period 2 = 2 energy levels 
– Period 3 = 3 energy levels etc…. 

Practice:  
1) What period are potassium and bromine in? ____ 

 
2) Based on the period, how many principal energy levels do potassium and bromine 

have? _______________ 
 

3) What period is sodium and chlorine in? ______ 
 

4) Based on the period, how many principal energy levels do sodium and bromine have? 
_______________ 
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Language of the Periodic Table: Groups! 
 

Group or Family:  Each column of the ______________________ on the periodic Table. 
 
 

 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
FROM TOP TO BOTTOM OR BOTTOM TO THE TOP 

 
Group (Family) Properties:  

• Eighteen groups (numbered from left to right) 
  

• Atomic # and masses _____________________________________________________. 
 

• Atoms in same group have ________________________________________________  
- Exceptions:  d block and f block 

 
• Similar _______________________________________ properties  

BECAUSE THEY HAVE THE SAME NUMBER OF _________________________________ 
 
Practice: 

1. Which sequence of atomic numbers represents elements, which have similar chemical   
properties? 

 A) 19, 23, 30, 36  C) 9, 16, 33, 50 
 B) 3, 12, 21, 40   D) 4, 12, 38, 88 
 

2. Which two elements have the most similar chemical properties? 
 A) Aluminum and Barium  C) Nickel and Phosphorous 
 B) Chlorine and Sulfur  D) Sodium and Potassium 
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Skill 3: Identifying Types of Elements 
 
Metals, Groups 1-Zig Zag 

Location Chemical Prop. Physical Prop. 

Left of  “zig zag” or “staircase”  Few electrons in VALENCE 
shell (outer shell) 

Ductile 
Malleable 

Does NOT include Hydrogen Lose electrons easily L Good __________________ 

POSITIVE charge (Cations)  Shiny 

Ex: Ca2+ Solid at room temp! 

 
Non-Metals:  

Location Chemical Prop. Physical Prop. 

Right of 
“staircase” 

Almost full, or totally full 
____________________ 

NOT Ductile  
NOT malleable 
Not good conductors (insulators)  

Tend to ____________ electrons 
to form negative ions (anions).   

Variety of phases of matter!  

Ex: F-1 Diatomic elements are all non-
metals!  

 
Metalloids: 

Location Chemical Prop. Physical Prop. 

Touch the 
“Staircase” 

Most have half full valence shell Have properties of 
____________AND non-____________ 

Make anions OR cations 
depending on their environment 

No predictable pattern of 
properties! 

What metal is NOT solid 
at Room Temperature? 
____________________ 

Ductile: Can be drawn into thin ___________. (Characteristic of metals—think copper!)  
 
Alloy: A metal made by __________________ two or more metallic elements, especially to 
give greater strength or resistance to corrosion. Ex: Bronze or Steel 
 

Allotrope:  Two forms of the same element—Different ____________ pattern yield different 
physical properties i.e. diamond and graphite!  
 
Diatomic:  Non-metals that naturally exist in  ________. BrINClHOF!  
 

What non-metal 
is liquid at 273K? 



Skill 4: Identifying Group Properties 
 

Group 1: Alkali Metals 
 

o _________________is NOT included in this group!  
 

o Valence Electrons:  
o Each member has ___________ in the outermost 

shell. 
 

o Characteristics:  
o Shiny and the most reactive metal group. They are 

also very soft and malleable.  
 

 
Group 2: Alkaline Earth Metals 
 

o Location:  
o In the _____________ group, this is the second most 

reactive family of elements in the periodic table.  
 

o Valence Electrons:  
o Each of them has _________ electrons in their outer 

shell.  
o Characteristics:  

o Shiny,  soft and malleable.  
 
 
Transition Metals: Groups 3-12 
 

o Location:  
o Transition metals are located in the ________________ of 

the table. 
 

o Valence Electrons:  
o Have multiple __________________states and 

variable numbers of valence electrons.  
 

o Characteristics:   
o Compared to the alkali metals, transition metals 

have ____________________ densities, have _________________ melting and boiling 
points, are strong and __________ and are less ___________________with oxygen and 
water.  
 

o Transition metals often form ______________compounds and solutions.  
 

Color 
Orange 

Color Green 

Color Yellow 



Misc. Group 13-16 
 

o Metalloids are elements _______________________ the staircase. 
 
How do we determine the state of matter at STP?  

 

 
Group 17: Halogens 
 

o Location:  
o In the _____________ group, beginning with 

________________.  
 

o Valence Electrons:  
o Each of them has _________ electrons in their outer 

shell. This make  
___________________ one of the most reactive 
elements on the table.  
 

o Characteristics:  
o _______________ is the most reactive in the group. 
o Several are _________________ (BrINClHOF) 
o Contain various phases of matter.  

 
Noble Gases, Group 18 
 

o Location:  
o Noble gases are the group _______ elements 

 
o Valence Electrons:  

o Each noble gas has a full ____________ shells, which 
makes them very ____________ elements,  

 
o Characteristics:  

o They are also called the inert or _______________ 
gases…do not react!  

o Light bulbs are filled with __________ 
o Are in the _______________ phase of matter at STP 

 
 
 

Highlight the 
Staircase  

Color Purple 

Color 
Black/Gray  

 



Skill 5: Identify Trends in the Periodic Table 
 

Periods:  (Horizontal)    
1. Look at Na to Ar to answer the following questions. 

(Choose increases, decreases, or remains the 
same.) 

 
2. The atomic # (Increases, decreases, or remains 

the same.)  
 

3. The # of protons _______________________ 
 

4. The # of valence electrons  _________________ 
 

5. The # of principle energy levels _______________________ 
 

6. All elements in the same period have the same _______________________________ 
 
Groups:  (Vertical)    
Look at H to Fr to answer the following questions.  
(Choose increases, decreases, or remains the same.) 
 

1. The atomic # (increases, decreases, or remains 
the same.) 
 

2. The # of protons _____________ 
 

3. The # of valence electrons _________________ 
 

4. The # of principle energy levels ____________________ 
 

5. All elements in the same group have the same ________________________________ and 
therefore react similarly. 

 
Answer:  
 
_____1. Which element would be expected to have chemical and physical properties 

closest to those of fluorine?  
a. Fe  B) Cl  C) S  D) Ne   

 
_____2. Chlorine and bromine have very similar chemical properties. This is best explained 

by the fact that both elements  
A) have equal number of protons and electrons. 
B) are gases. 
C) are in period 3 of the Periodic Table. 
D) have the same number of valence electrons.  

Teacher Check!  

Shielding:  
 

The Periodic Table is a map of the elements.   There are many patterns or trends on the periodic 
table.   Let’s look and see what we can find! 

What effect does increasing 
the number of protons have on 
electrons?  

 



Atomic Radii: 

Periods:  (Examine the elements in period 3) 
  

Na: Radius _______________   
# of principle energy levels ___________________   
# of protons   ____________________   
# of electrons ____________________   
 

Si: Radius _______________     
# of principle energy levels ___________________   
# of protons   ____________________   
# of electrons ____________________   

 
Cl:     Radius _______________    

# of principle energy levels ___________________   
# of protons   ____________________   
# of electrons ____________________  

 
Does this agree with the understanding we have about increasing number of protons?  
________________________________________________________________________________
________________________________________________________________________________ 
 
Groups:  (Examine the elements in group 1) 
  

Li: Radius _______________    
  # of principle energy levels ___________________   

# of protons   ____________________   
# of electrons ____________________   

 
 K: Radius _______________    

# of principle energy levels __________________  
# of protons   ____________________   
# of electrons ____________________   

 
 Cs:     Radius _______________    

# of principle energy levels __________________ 
# of protons   ____________________   
# of electrons ____________________   

 
Does this agree with the understanding we have about shielding?  
_____________________________________________________________
_____________________________________________________________ 

 
The radius 
_________________________ 
(increases or decreases) 
as you go across a  
period due to an increase 
in the number of PROTONS 
in nucleus pulling 
electrons closer 

 
The radius 
_________________________ 
(increases or decreases)  
 
as you go down a group 
due to more energy levels 
(shells of electrons) 

Teacher Check!  

The atomic radius (or radii) is the distance from the center of the nucleus to the outer edge  

of the atom.   

The atomic radius is affected by 2 things:  the number of  __________________ ________________  

________________and the attraction between  ______________ and electrons.  



Electronegativity: 
 

 
Fill in the table below for the elements in Period 2 and Group 2 to note the general pattern of 
values. 
 

Period 2 Elements Li Be B C N O F 
Electronegativity  

 
       

 
In general, as you go across a period, electronegativity ________________________  (increases 
or decreases)  
 
This is because the number of ______________________________increases, so attraction to    
outermost electrons increases.    (protons or electron shells) 
 

Group 2 Elements Electronegativity 
Be  

Mg  

Ca  

Sr  

Ba  

In general, as you go down a group, electronegativity ________________________  (increase or 
decrease) 
 
This is because the number of _____________________________ increases, so attraction to 
outermost electrons decreases.   (protons or electron shells) 
 

_____1. Of the atoms below, __________ is the most electronegative.  
a. Br 
b. O 
c. Cl 
d. N 
e. F 

 
_____2. Of the atoms below, __________ is the least electronegative.  

a. Rb 
b. F 
c. Si 
d. Cl 
e. Ca  

 
 

Electronegativity is a measure of an atom’s __________________ for electrons in a bond with 
another atom. (0-4 scale) 

Teacher Check!  



Ionization Energy: 

 
Period 2 Elements Li Be B C N O F 
Ionization Energy 

(kJ/mol) 
       

 
In general, as you go across a period, ionization energy ________________________  (increases 
or decreases) 
 
This is because the number of ______________________________increases, so attraction to    
outermost electrons increases.    (protons or electron shells) 
     

Group 2 Elements Ionization 
Energy 

(kJ/mol) 
Be  

Mg  

Ca  

Sr  

Ba  

 
*In general, as you go down a group, electronegativity and ionization energy  

________________________  (increase or decrease) 
 
This is because the number of _____________________________ increases, so attraction to 
outermost electrons decreases.   (protons or electron shells) 
 

_____1. Of the choices below, which gives the order for first ionization energies? 
a. Cl > S > Al > Ar > Si 
b. Ar > Cl > S > Si  > Al 
c. Al > Si > S > Cl > Ar 
d. Cl > S > Al > Si > Ar 
e. S > Si > Cl > Al  > Ar  

 
_____2. Of the following atoms, which has the largest first ionization energy?  

a. Br 
b. O 
c. C 
d. P 
e. I  

 
 

Teacher Check!  

Ionization energy is the amount of energy required to _____________________________ an 
_________________ from an atom in the gaseous state.  



Ionic Radius: 
 
A cation is a positively charged ion. It has lost electrons, so it has more positive protons than 

negative electrons. 
Draw Bohr diagrams for an atom of Sodium and an ion of Sodium. 

 
 
 
 
 
 
 
 
 

An anion is a negatively charged ion. It has gained electron, so it has more negative 
electron than positive protons.  

Draw Bohr diagrams for an atom of Fluorine and an ion of Fluorine. 
 
 
 
 
 
 
 
 
 
 
 

Reactivity: 
 
Reactivity of metals will ____________________ as you move _______________ a group and 
across a period. Describe one example of this phenomena (Li vs Na) in terms of electrons 
shells.  
 
 
 
 
 
Reactivity of non-metals will __________________ as you move right in a period and  
______________ in a group. Describe this phenomena (Br vs F) in terms of electrons.  
 
 
 

Na Na+ 

F F- 

Cations will ________________________ electrons, therefore they will _________________ in size 
in comparison to their atom.  

Anions will ________________________ electrons, therefore they will _________________ in size 
in comparison to their atom.  



Practice:  
_____1. Atomic radius generally increases as we move __________.  

a. down a group and from right to left across a period  
b. up a group and from left to right across a period  
c. up a group and from right to left across a period  
d. down a group; the period position has no effect  

 
_____2. Which one of the following atoms has the largest radius? 

a. O 
b. F 
c. S 
d. Cl 
e. Ne 

  
_____3. Which one of the following atoms has the largest radius?  

a. Sr 
b. Ca 
c. K 
d. Rb 
e. Na 

  
_____4. Which one of the following has the smallest radius?  

a. Na 
b. Cl 
c. P 
d. Br 
e. K 

 
_____5. Of the atoms below, __________ is the least electronegative.  

f. Rb 
g. F 
h. Si 
i. Cl 
j. Ca  

 
_____6. Which of the elements below has the largest electronegativity?  

k. Si 
l. Mg 
m. P 
n. S 
o. Na  

 
_____7. Complete the following trends:  

In general, as you go across a period in the periodic table from left to right:    
(1)  the atomic radius __________;  
(2)  the electronegativity __________; and  
(3)  the first ionization energy __________.  

  


