
Elements,Atoms,
and Ions

Using the Periodic Table

Atomic Number and Mass Number



Introduction to the 
Periodic Table

• Periodic table → a chart showing all 
the elements arranged in columns in 
such a way that all the elements in a 
given column exhibit similar chemical 
properties.



Introduction to the 
Periodic Table

• The periodic table shows  all of the 
known elements and gives a good 
deal of information about each one.
–Number above each symbol
is the atomic number (# protons 
and also # electrons).

–Letters are the element symbol.

1

hydrogen
1.008

H



Introduction to the 
Periodic Table

–Elements 112 through 118 used to  have 
unusual 3-letter designations beginning 
with U that are standing in place until the 
elements are named by the scientific 
community.(update 2018 all have been 
named)

• Elements are listed on the periodic table in order of 
increasing atomic number.



Introduction to the 
Periodic Table

• The elements are arranged in specific 
horizontal rows and vertical columns.

• Elements were first arranged in 1869 
by Dmitri Mendeleev.
–Arranged by 
similarities in the 
chemical properties 
of the “families” of 
elements.



Introduction to the 
Periodic Table

• The name periodic table comes from 
the fact that as we increase the 
atomic numbers, every so often an 
element occurs with properties 
similar to those of an earlier 
element.
–The elements listed vertically all 
show similar chemical behavior.

F and Cl are reactive gases 
that form similar compounds.



Introduction to the 
Periodic Table

• Group → a vertical column of 
elements on the periodic table.
–Families of elements with similar 
chemical properties.

–Referred to by the number over the 
column.

–Many of the groups have special names.



Introduction to the 
Periodic Table

Optional Assignment
• Download, print, and fill out this
PERIODIC TABLE as you view the 

presentation
1.Fill in the box below the title with 

information about your favorite element 
(choose any one), then label the parts.

https://drive.google.com/a/palcs.org/file/d/0B07NzC1NF7LeSnlmM1pIcUJaYk0/view?usp=sharing


Introduction to the 
Periodic Table

Optional Assignment Cont‘d 
Color the SYMBOLS for gases and liquids

(the solids are already colored Black)
• Color the SYMBOL of the gases using RED

❑ H, He, N, O, F, Ne, Cl, Ar, Kr, Xe, and Rn.
• Color the SYMBOL of the liquids using Blue.

❑ Br and Hg.

• Fill out the key at the bottom. H 



Introduction to the 
Periodic Table

Optional Assignment Cont’D
3. Pick a color for each of the groups 

listed in the legend.
• Color the box of the 

elements to 
match the 
groups 
listed in the 
legend.

1

hydrogen
1.008

H 



Introduction to the 
Periodic Table

Optional Assignment Cont‘d
4. Pick a way to designate the difference 

between metals, nonmetals, and 
metalloids/ semimetals.
• Make the box

for each 
element match 
the 
classification 
legend.

1

hydrogen
1.008

H 



Introduction to the 
Periodic Table

Optional Assignment Cont‘d
5. Scan and save your periodic table.

• We will refer back to the periodic table 
multiple times during this course.  

• I suggest you keep it in your notebook 
and add labels and notations as we go 
through the course.  

6. Submit the scanned image in the 
assignment for this lesson. 



Introduction to the 
Periodic Table

• The first column of elements, 
Group 1, are the alkali metals.



Introduction to the 
Periodic Table

• Group 2 elements are the alkali 
earth metals.



Introduction to the 
Periodic Table

• Group 7 (17) elements are the 
halogens.



Introduction to the 
Periodic Table

• Group 8 (18) elements are the 
noble gases.



Introduction to the 
Periodic Table

• Groups 3 – 12 contain elements  
       called the transition metals.



Introduction to the 
Periodic Table

• Most of the elements are metals.
   Physical properties of metals:

1. Conductors of 
heat and 
electricity

2. Malleable
3. Ductile
4. Lustrous



Introduction to the 
Periodic Table

• Nonmetals appear in the upper right 
hand corner of the periodic table and 
include hydrogen.
–Lack the 

characteristics 
of metals.

– Include gases,
liquids, and solids.



Introduction to the 
Periodic Table

• Elements that lie close to the “stair-
step” line are called metalloids or 
semimetals.
–Show a mixture of

metallic and non-
metallic properties.



Introduction to the 
Periodic Table

• We will see soon that the periodic 
table is a valuable tool for organizing 
and knowledge.

• It can be used to help us predict the 
properties we expect a given element 
to exhibit.



Interpreting the Periodic Table

Introduction to the 
Periodic Table

For the element, give the symbol and atomic 
number.  Indicate whether each element is a 
metal or a nonmetal and whether it is a member
of a named family.

a. argon
– Ar
– 18
– nonmetal
– noble gas



Interpreting the Periodic Table

Introduction to the 
Periodic Table

For the element, give the symbol and atomic 
number.  Indicate whether each element is a 
metal or a nonmetal and whether it is a member
of a named family.

b. chlorine
– Cl
– 17
– nonmetal
– halogen



Interpreting the Periodic Table

Introduction to the 
Periodic Table

For the element, give the symbol and atomic 
number.  Indicate whether each element is a 
metal or a nonmetal and whether it is a member
of a named family.

c. barium
– Ba
– 56
– metal
– alkaline earth metal



Interpreting the Periodic Table

Introduction to the 
Periodic Table

For the element, give the symbol and atomic 
number.  Indicate whether each element is a 
metal or a nonmetal and whether it is a member
of a named family.

d. cesium
– Cs
– 55
– metal
– alkali metal



Introduction to the 
Periodic Table

Listen to “The Elements” song 
by Tom Lehrer.

http://www.privatehand.com/flash/elements.html

http://www.privatehand.com/flash/elements.html


Atomic Number and Mass Number

• All atoms of the same element have the 
same number of protons and electrons.

• In a free atom, the + and - charges always 
balance to yield a net zero charge.

sodium (Na) 
11 protons 

+ 
11 electrons 

- = 

11



Atomic Number and Mass Number

• Each atom also has neutrons 
in its nucleus.

• When Chadwick discovered that the 
nucleus contained neutrons along with 
protons, it became evident that not all 
atoms of an element were identical.
“All atoms of the same element contain 
the same number of protons and 
electrons, but atoms of a given element 
may have different numbers of neutrons.”



Atomic Number and Mass Number

• Isotopes → atoms with the same number 
of protons but different numbers of 
neutrons.

• Mass number → total number of protons 
and neutrons (sum) in the nucleus- this is 
an average of all the possible isotopes so it
is not a whole number

Na 
11 

24 

Na 
11 

23 
+

23
+

24



• Atomic number → 
number of protons in
the nucleus 
of a given atom.

• Mass number → 
Average sum
of protons and 
neutrons (sum) 
in the nucleus
Mass number is also  called Atomic Mass or Atomic Weight

Atomic Number and Mass Number

1

hydrogen
1.008

H
→→

→→ →

→



Atomic Number and Mass Number

1

hydrogen
1.008

H
atomic number

(number of protons and 
electrons )

mass number
(average sum of protons and 

neutrons)

atomic symbol



Atomic Number and Mass Number

• Example: sodium

– How many of each subatomic 
particle does it have?
• Protons = atomic number =
• Electrons = protons =
• Neutrons = mass number – protons

Na 
11 

22.99 

11
11

= 22.99(round to 23) – 11 = 12 11
12



1. Strontium-
Interpreting Element Symbols

Atomic Number and Mass Number

Protons = atomic number =
Electrons = protons =
Neutrons = mass number – protons 

38
38

88 – 38 = 50

38 

87.62 

Sr 



• The End!


