


Metal: Elements that are usually solids at room
temperature.  Most elements are metals.

Non-Metal: Elements in the upper right corner of the
periodic Table.  Their chemical and physical properties are
different from metals.

Metalloid: Elements that lie on a diagonal line between
the Metals and non-metals.  Their chemical and physical
 properties are intermediate between the two.



Properties of Metals

• Metals are good conductors
of heat and electricity.

• Metals are shiny.
• Metals are ductile (can be

stretched into thin wires).
• Metals are malleable (can be

pounded into thin sheets).
• A chemical property of metal

is its reaction with water
which results in corrosion.



Properties of Non-Metals

• Non-metals are poor
conductors of heat and
electricity.

• Non-metals are not
ductile or malleable.

• Solid non-metals are
brittle and break easily.

• They are dull.
• Many non-metals are

gases.

Sulfur



Properties of Metalloids

• Metalloids (metal-like) have
properties of both metals and
non-metals.

• They are solids that can be
shiny or dull.

• They conduct heat and
electricity better than non-
metals but not as well as
metals.

• They are ductile and
malleable.

Silicon



Symbol
Atomic Mass

Atomic Number

Charge 
(if ion)



Atomic Number, ZAtomic Number, Z
All atoms of the same elementAll atoms of the same element

have the same number ofhave the same number of

protons in the nucleus, protons in the nucleus, ZZ

1313

AlAl

26.98126.981

Atomic numberAtomic number

Atom symbolAtom symbol

AVERAGE Atomic MassAVERAGE Atomic Mass



Mass Number, AMass Number, A
•• C atom with 6 protons and 6 neutrons isC atom with 6 protons and 6 neutrons is

the mass standardthe mass standard
•• =  12 atomic mass units=  12 atomic mass units
•• Mass NumberMass Number (A) (A)

= # protons  +  # neutrons= # protons  +  # neutrons
•• NOT on the periodic tableNOT on the periodic table……(it is the(it is the

AVERAGE atomic mass on the table)AVERAGE atomic mass on the table)
•• A boron atom can have A boron atom can have 

A  =  5 p  +  5 n  =  10 A  =  5 p  +  5 n  =  10 amuamu

A

Z

10

5
B



IsotopesIsotopes

•• Atoms of the same element (sameAtoms of the same element (same
Z) but different mass number (A).Z) but different mass number (A).

•• Boron-10 (Boron-10 (1010B) has 5 p and 5 nB) has 5 p and 5 n

•• Boron-11 (Boron-11 (1111B) has 5 p and 6 nB) has 5 p and 6 n

10B

11B



IONSIONS

•• IONSIONS  are atoms or groups of atoms with aare atoms or groups of atoms with a

positive or negative charge.positive or negative charge.

•• Taking awayTaking away an electron from an atom gives a an electron from an atom gives a

CATIONCATION  with awith a  positive chargepositive charge

•• AddingAdding an electron to an atom gives an an electron to an atom gives an  ANIONANION
with awith a  negative chargenegative charge..



H
HydrogenHydrogen

1

1

Protons: 1
Neutrons: 0
Electrons: 1



Na
SodiumSodium

23

11

Protons: 11
Neutrons: 12
Electrons: 11



RheniumRhenium

Re
186

75

Protons: 75
Neutrons: 111
Electrons: 75



Rhenium isotopeRhenium isotope

Re
187

75

Protons: 75
Neutrons: 112
Electrons: 75



EXAMPLE

How many protons, neutrons and electrons are found in an 
atom of

133
55 Cs

Atomic number = protons and electrons
There are 55 protons and 55 electrons

Mass number = sum of protons and neutrons
133 – 55 = 78
There are 78 neutrons



Describe how to read the periodic
table:

• Every table has:



Describe how to read the periodic table:

Atomic Mass:
The atomic mass is the average mass of an element in atomic
mass units ("amu").

  Though individual atoms always have a whole number of amus,
the atomic mass on the periodic table is shown as a decimal
number because it is an average of all the isotopes of an
element.

Atomic Number
The number of protons in an atom identifies the element.
   The number of protons in an atom is referred to as the
atomic number of that element.

Atomic Symbol:
The atomic symbol is one or two letters chosen to represent an
element ("H" for "hydrogen," etc.).
 These symbols are used every where in the world
  Usually, a symbol is the abbreviation of the element or the
abbreviated Latin name of the element.



We can deduce the general form of electron
configurations directly from the periodic table

Sub-Levels



Electron Configurations and theElectron Configurations and the
Periodic TablePeriodic Table

• The periodic table can be used as a guide
for electron configurations.

• The period number is the value of n.

• Groups 1A and 2A have the s-orbital filled.

• Groups 3A - 8A have the p-orbital filled.

• Groups 3B - 2B have the d-orbital filled.

• The lanthanides and actinides have the f-
orbital filled.


