Electrons and Chemical Bonding

Describe chemical bonding.
Identify the number of valence electrons in atoms.

Predict whether an atom is likely to form bonds.



l. Combining Atoms Through Chemical

Bonding

A. What Is Chemical
Bonding? Chemical bonding
IS the joining of atoms to form
new substances.

B. Discussing Bonding Using '/ [
Theories and Models The
use of models helps people
discuss the theory of how and
why atoms form bonds.



Il. Electron Number and Organization

A. Outer-Level Electrons and Bonding Look at the
picture to see how electrons are arranged in an
atom. Not all of the electrons in an atom make
chemical bonds. Most atoms form bonds using
only the electrons in the outermost energy level.

and can hold up
to 2 electrons. energy level can hold up to 8
electrons.
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\O The third energy level in this
model of a chlorine atom has

only 7 electrons, so the atom has
a total of 17 electrons. This outer
level of the atom is not full.



Il. Electron Number and Organization

B. Valence Electrons and the Periodic Table You can
use a model to determine the number of valence

electrons of an atom. But what would you do if you
didn’'t have a model? You can use the periodic table to

determine the number of valence electrons for atoms
of some elements.
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Atoms of elements in Groups
1 and 2 have the same
number of valence electrons
as their group number.

Atoms of elements in Groups 3-12 do
not have a rule relating their valence

electrons to their group number.
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Atoms of elements in Groups 13-18
have 10 fewer valence electrons than
their group number. However, helium
atoms have only 2 valence electrons.
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I1l. To Bond or Not to Bond

A. Filling the Outermost Level An
atom that has fewer than 8 valence
electrons is much more likely to form
bonds than an atom that has 8
valence electrons is.

B. Is Two Electrons a Full Set? Not
all atoms need 8 valence electrons
to have a filled outermost energy
level. Helium atoms need only 2
valence electrons.
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