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Warm-Up Mar. 4
1. Who created the first useful 
periodic table?
2. What is a column on the periodic 
table called?
3. What is a valence electron?



Section 5.1 – Organizing the 
Elements

 A periodic table is an 
arrangement of elements in 
columns, based on a set of 
properties that repeat from 
row to row.

 Dmitri Mendeleev is credited 
with creating the first useful 
periodic table.

Mendeleev arranged the 
elements into rows in order of 
increasing mass so that 
elements with similar 
properties were in the same 
column.



Mendeleev’s Periodic Table
Mendeleev could not make a complete 

periodic table of the elements because 
many elements had not yet been 
discovered. 

 He had to leave spaces in his table for 
those elements.

 He used the properties of elements 
located near the blank spaces in his table 
to predict properties for undiscovered 
elements.



Mendeleev’s Periodic Table

 The close matches between Mendeleev’s 
predictions and the actual properties of 
new elements showed how useful his 
periodic table could be.



Section 5.1 Assessment

1.Describe how Mendeleev organized the 
elements into rows and columns in his 
periodic table.

2.How did the discovery of new elements 
such as gallium demonstrate the 
usefulness of Mendeleev’s table?

3.Why did Mendeleev leave spaces in his 
table?

4.How was Mendeleev able to predict the 
properties of elements that had not yet 
been discovered?



Section 5.2 – The Modern 
Periodic Table

Mendeleev developed his periodic table 
before the discovery of protons.

 In the modern periodic table, elements are
arranged by increasing atomic number 
(number of protons).



Periods
 Each row in the table of elements is a 

period.
 The number of elements per period varies 

because the maximum number of 
electrons increases from energy level to 
energy level.



Groups
 Each column on the periodic table is called

a group.
 The elements within a group have similar 

properties.



Periodic Law
 The pattern of repeating properties across 

a period when the elements are arranged 
in order of increasing atomic number is 
called the periodic law.



Mass Number vs. Atomic Mass
Mass number is the number of protons 

and neutrons in the nucleus of an atom.
 Atomic mass is a value that depends on 

the distribution of an element’s isotopes in
nature and the masses of those isotopes.



Classes of Elements

 Elements are classified as metals, 
nonmetals, and metalloids.



Metals
 The majority of the elements on the 

periodic table are classified as metals.
Metals are elements that are good 

conductors of electric current and heat.
Most metals are solid at room temperature

except mercury.
Most metals are malleable and ductile 

(they can be drawn into wires).



Transition Metals
Metals in groups 3 through 12 are called 

transition metals.
 Transition metals are elements that form a

bridge between the elements on the left 
and right sides of the periodic table.

One property of transition metals is their 
ability to form compounds with distinctive 
colors.



Nonmetals
 Nonmetals are elements that are poor 

conductors of heat and electric current.
 Because nonmetals have low boiling 

points, many nonmetals are gases at room
temperature.

 The nonmetals that are solids at room 
temperature tend to be brittle.

 Nonmetals vary in their chemical and 
physical properties.



Metalloids
Metalloids are elements with properties 

that fall between those of metals and 
nonmetals.



Variation Across a Period
 Across a period from left to right, the 

elements become less metallic and more 
nonmetallic in their properties.



Section 5.2 Assessment

1.What determines the order of the 
elements in the modern periodic table?

2.Describe the periodic law.
3.What two factors determine the atomic 

mass of an element?
4.Name three categories that are used to 

classify the elements in the periodic table.



Section 5.2 Assessment
5.What major change occurs as you move 

from left to right across the periodic table?
6.The atomic mass of iodine (I) is less than 

the atomic mass of tellurium (Te). But an 
iodine atom has one more proton than a 
tellurium atom. Explain how this situation 
is possible.

7.Explain how you know that no new 
element with an atomic number of less 
than 100 will be discovered.



Warm-Up Mar. 5

1.How did Mendeleev arrange his 
periodic table?

2.Name one element that would have 
properties similar to chlorine (Cl).

3.What does the periodic law state?



Section 5.3 – Representative 
Groups

 A valence electron is an electron that is in 
the highest occupied energy level of an 
atom. These electrons play a key role in 
chemical reactions.

 Elements in a group have similar 
properties because they have the same 
number of valence electrons.



Reactivity and the Periodic Table

 Reactivity increases to the left in a row across the 
metals and increases down in a group of the metals.

 Reactivity increases to the right in a row across the 
nonmetals (except the noble gases are unreactive) 
and decreases down a group in the nonmetals.



Section 5.3 Assessment

1.Explain why elements in a group have 
similar properties.

2.What is the most reactive metal in group 
2?

3.What is the most reactive nonmetal in 
period 3?




