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Gaining Stability

Atoms gain stability when their
valence orbital is full

According to the octet rule, the
maximum amount of electrons a
valence orbital can hold is 8.

A helium atom can only hold 2.




Atomic Radius & Shielding

e [f the valence orbital is not full, atoms potenta

energy

will bond with other atoms to achieve
stability.

e In order to form a bond, the nucleus of
one atom must attract the valence
electrons of another atom.

e Bigger atoms have a harder time attracting electrons because
their nuclei are so far away from the valence orbital.



lonic Bonding

Atoms can achieve stability through IONIC BONDING by

transferring valence electrons from metal atoms to
nonmetal atoms.




lonization Energy

e The amount of energy required
to remove an electron from the
valence orbital is less for atoms
with more shielding. e

e This means larger metals will
react with smaller nonmetals
more quickly.




Covalent Bonding

Atoms can achieve stability through COVALENT BONDING
by sharing electrons between two nonmetal atoms.
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Covalent Bonding shares valence electrons



Electronegativity

The electronegativity difference between two atoms
determines the type of bonding.

Polar Covalent Bond

e >0.4 Nonpolar Covalent

e 0.5-1.5 Polar Covalent

e >1.6lonic



Electronegativity




Chemical Properties

The characteristics of a substance that is observed during
a reaction in which the chemical composition or identity of

the substance is changed.

Example: Flammability and Combustion
Oxidation, Rust, and Tarnish
Fermentation
Acidity and Alkalinity



Flammability/ Combustion '
Hydrocarbons

react with -

oxygen to form R e
carbon dioxide .
and water.




Oxidation/Rust/Tarnish '
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Metals react with
oxygen to form
metal oxides.




Fermentation

Yeast reacts with
sugar to produce
carbon dioxide.



Acidity/ Alkalinity
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Valence Electrons

» Valence electrons
determine the
chemical properties of
an atom.

» The number of valence
electrons determines
the type of bonding —
whether ionic or
covalent
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Periodic Table
Main Group Elements 1-26
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