Searching For an Organizing
Principle

Chlorine, bromine, and iodine have very
similar chemical properties.
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The Periodic Law

—

In the modern periodic table, elements are arranged in order of
increasing atomic number.
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The Periodic Law

The periodic law: When elements are
arranged in order of increasing atomic
number, there is a periodic repetition
of their physical and chemical
properties.

* The properties of the elements within a

period change as you move across a
period from left to right.

* The pattern of properties within a period

repeats as you move from one period to
the next.




Metals, Nonmetals, and
Metalloids

Three broad classes of elements are metals,
nonmetals, and metalloids.

Across a period, the properties of elements
become less metallic and more nonmetallic.




Metals, Nonmetals, and
Metalloids

10 Metals. Metalloids. and Nonmetals in the Periodic Tahle
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Metals, Nonmetals, and
Metalloids
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Metals, Nonmetals, and
Metalloids

* Metals. Metalloids. and Nonmetals in the Periodic Table

: Metalloids
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Metals, Nonmetals, and
Metalloids

Metals

Metals are good conductors of heat and electric
current.
* 80% of elements are metals.

* Metals have a high luster, are ductile, and are malleable.
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Metals, Nonmetals, and
Metalloids
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Metals, Nonmetals, and
Metalloids

Nonmetals

In general, nonmetals are poor conductors
of heat and electric current.
* Most nonmetals are gases at room temperature.

* A few nonmetals are solids, such as sulfur and
phosphorus.

* One nonmetal, bromine, is a dark-red liquid.

PEARSON

Prentice
Hall




Metals, Nonmetals, and
Metalloids

Metalloids

A metalloid generally has properties that
are similar to those of metals and
nonmetals.

The behavior of a metalloid can be
controlled by changing conditions.




PEARSON

Prentice
Hall

Metals, Nonmetals, and
Metalloids

If a small amount of boron is mixed with silicon, the
mixture is a good conductor of electric current.
Silicon can be cut into wafers, and used to make

computer chips.




Write labels on your blank periodic
table

* The Group 1A metals are called alkali
metals. (not hydrogen)

* The Group 2A elements are called alkaline
earth metals.

* The nonmetals of Group 7A are called
halogens.
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Electron Configurations in
Groups

Elements can be sorted groups based on
their electron configurations.

Elements within a group end with the
same suborbital configuration. For
representative elements, the principle

energy level is the same number as the
period.




Electron Configurations in
Groups

The Representative Elements

Elements in groups 1A through 7A are often
referred to as representative elements
because they display a wide range of
physical and chemical properties.

* The s and p sublevels of the highest occupied
energy level are not filled.

* The group number equals the number of
electrons in the highest occupied energy level.
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Electron Configurations in

Groups

The Noble Gases

The noble gases are the elements in Group 8A of
the periodic table. The electron configurations for
the first four noble gases in Group 8A are listed

below.
Helium (He) 152
Neon (Ne) 15%25%2p°
Argon (Ar) 15%25°2p°3s23p°
Krypton (Kr) 15225%2p°3523p°3d'%45%4p°
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Electron Configurations in

Groups

In atoms of the Group 1A elements below, there is
only one electron in the highest occupied energy

level.

Lithium (Li)

15%2s!

Sodium (Na)

1522522p°3s’

Potassium (K)

15%25°2p°3523p°4s!




Alkali Metals have similar
properties

e Alkali metals and water




Electron Configurations in
Groups

In atoms of the Group 4A elements below,
there are four electrons in the highest
occupied energy level.

Carbon (C) 15°25°2p?
Silicon (Si) 15%22522p°35°3p?
Germanium (Ge) | 15%25°2p°3s523p°3d'%4s24p?




Transition Elements

In atoms of a transition metal, the highest
occupied s sublevel and a nearby d sublevel
contain electrons.

In atoms of an inner transition metal, the highest
occupied s sublevel and a nearby f sublevel
generally contain electrons.
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