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Section 6.1 - Organizing the Perlodlc
/ Table |

O Chemists used the properties of elements to
sort them into groups.
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Mendeleev

[

@ Mendeleev is credited with creating the first
“useful periodic table.

OHe arranged the elements in order of
Increasing atomic mass.

OHe also put elements with similar properties
in the Ssame group_ ONHTD CHCTEMH BAEMEHTOBT.
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e arranged his periodic
erties, he predicted the pro
Qelements that had not been discovered.

OWhen the elements were discovered, his §
predictions were right.
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Modern Periodic Table

modern periodic table is arranged <
@ er of increasing atomic number.

OElements in the same group have similar
properties.

OElements in the same period have a repeating
set of properties. This is referred to as the
periodic law.




Metals, Nonmetals, and Metalloiqls’

/
OThe periodic table can be broken up into.

~metals, nonmetals, and metalloids.

Monmetals

Semimetals

hetals




Metals

Properties of metals include:
__OGood conductors
/\ O‘Shiny

OSolid (except mercury)

ODuctile — can be pulled into wires

OMalleable — can be hammered into sheets

Metal Sludge




odine







. What property did Mendeleev use to

Section 6.1 Assessment

~, organize his periodic table?

. How are elements arranged in the modern

periodic table?

. Name the three broad classes of elements.
. Which of these sets of elements have similar

physical and chemical properties?

a. oxygen, nitrogen, carbon, boron

b. strontium, magnesium, calcium, beryllium
C. nitrogen, neon, nickel, niobium



%. silicon
c. sulfur >

d. barium

6. Name two elements that have properties
~ similar to those of the element sodium.
~ b
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Electron Configuration in Groups
/ )
OElements in the same group have similar._
~properties because they have similar electron

configurations.




. Into what four classes can elements be.

Section 6.2 Assessment

~

sorted based on their electron configuration?

. Why do the elements potassium and sodium

have similar chemical properties?

. Which of the following elements are

transition metals: Cu, Sr, Cd, Au, Al, Ge, Co?

. How many electrons are in the highest

occupied energy level of a Group 15
element?



ius — the radius of an

general, the atomic radius increas
ou move down a group and decreases as
you move across a period.




Atomic Radius

Q@ The atomic radius increases going down a
“group because larger energy levels are added
with each row.

OThe atomic radius decreases going across a
period because electrons are added to the
same energy level, but protons are added to

the nucleus which pull the electron in closer.
e T T T T8 7T T ———

Decreasing Atomic Radii




Ions

OAn ion is an atom with a charge. An atom has
a charge when it gains or loses electrons.

OAn anion is a negative ion (gains electrons).

OA cation is a positive ion (loses electrons).




Charges

/
OYou can tell the charge of an element based

on which group it is in on the periodic table
(except for transition metals).

Ionic Charges
"-I'n"a ble Charges




Ionization Energy L

CSIonization energy is the energy needed to
remove an electron from an atom.

O1In general, ionization energy decreases as

you move down a group and increases as you
move across a period.

loMIZATION ENERGY INCREASES ~->
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Ionization Energy |

CéIonization energy decreases as you move
down a group because larger energy levels
are added which are farther from the
nucleus. Since the electrons are far from the
nucleus, it takes less energy to remove one.

Olonization energy increases as you move
across a period because the nucleus gets

stronger, so it takes more energy to remove
an electron.

This image depicts an atom losing

an electron. The ionization energy
is the energy required to
accomplish this.




Ionic Size
J

OIonic radius is the radius of an ion.

O Cations are smaller than the parent atom.

O Anions are larger than the parent atom.

Ionic radii
Ions are colored red and blue; parent atoms brown.
Radii are in picometers.
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A cation is always smaller than atom from
which it is formed.

An anion is always larger than atom from
which it is formed.




Electronegativity

dEIectronegativity is the ability of an atom to
attract more electrons. ,

OIn general, electronegativity decreases as

you move down a group and increases as you
move across a period.

. Electronegativity increases —->
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Electronegativity

/

OElectronegativity decreases as you move._

~down a group because larger energy levels
are added that are farther from the nucleus
so the atom cannot attract electrons as well.

~

O Electronegativity increases as you move
across a period because the nucleus is
stronger and can attract more electrons.




Summary of Trends

More negative electron affinity

Increasing ionization energy

nereasing atomic radius

More metallic character




Section 6.3 Assessment

. How does atomic size change within groups

. anhd across periods?

. When do ions form?
. What happens to first ionization energy

within groups and across periods?

. Compare the size of ions to the size of the

atoms from which they form.

. How does electronegativity vary within

groups and across periods?



g atomic size: sulfur,
inum, and sodium. Does y
arrangement demonstrate a periodi

S or a group trend?

7. Which element is each pair has the larger
first ionization energy?

a. sodium, potassium
Y magnesium, phosphorus
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