ments,Atoms,
and lons

Using the Periodic Table
Atomic Number and Mass Number



Introduction to the

Periodic Table

» Periodic table — a chart showing all
the elements arranged in columns in
such a way that all the elements in a

given column exhibit similar chemical
. H bt He
properties. °l Ac :

Ll Be £.727 BIETH O F Ne
Na Mg Al S P § Cl Ar
K Ca 58 Ti Y Cr Mn Fe Co Ml Cu In Ga Ge |AS | 5e Br Kr
RO 'S¢ Y Ir Mb Mo Tc Ru Rh Pd &g Cd In Sn Sb Te | Xe
Cs Ba Lu Hf Ta W [Re Os F Pt Au Hg TL Pb Bi Po At R
FriRa | Lr Rf Db 5¢ Bh Hs Mt Ds Rg it Ut Lg Uy Wb Lhn 1L

La Ce Pr Nd Pm S5m Eu Gd Th Dy Ho Er Tm Yb
Ac Th Pa U Np PuAmCm Bk Cf Es Fm Md No




Introduction to the

Periodic Table

* The periodic table shows all of the
known elements and gives a good
deal of information about each one.

—Number above each symbol
Is the atomic number (# protons 1

and also # electrons). H
—Letters are the element symbol.

hydrogen
1.008




Introduction to the
Periodic Table

I T2 |
Uuu ‘Uub

—Elements 112 through 118 used to have
unusual 3-letter designations beginning
with U that are standing in place until the
elements are named by the scientific
community.(update 2018 all have been
named)

*“Elements are listed on the periodic table in order ot
Increasing atomic number.




Introduction to the
Periodic Table

* The elements are arranged in specific
horizontal rows and vertical columns.

* Elements were first arranged in 1869

by Dmitri Mendeleev

—Arranged by
similarities in the
chemical properties
of the “families” of
elements.




Introduction to the

Periodic Table

* The name periodic table comes from
the fact that as we increase the
atomic numbers, every so often a

element occurs with properties

similar to those of an earlier

element F and CI are reactive gases
' that form similar compounds.
—The elements Iisted vertcaiy ail

show similar chemical behavior.




Introduction to the

Periodic Table

— a vertical column of
elements on the periodic table.

—Families of elements with similar

chemical properties.

—Referred to by the number over the
column.

—Many of the groups have special names.




Introduction to the
Periodic Table

Optional Assignment

* Download, print, and fill out this
PERIODIC TABLE as you view the

presentation

1.Fill in the box below the title with
~ information about your favorite element
(choose - the parts.



https://drive.google.com/a/palcs.org/file/d/0B07NzC1NF7LeSnlmM1pIcUJaYk0/view?usp=sharing

Introduction to the
Periodic Table

Optional Assignment Cont'd
Color the SYMBOLS for gases and liquids

(the solids are already colored Black)
Color the SYMBOL of the gases using RED
d H, He, N, O, F, Ne, CI, Ar, Kr, Xe, and Rn.
Color the SYMBOL of the liquids using Blue.
d Br and Hg.

 Fill out the key at the bottom. H




Introduction to the
Periodic Table

Optional Assignment Cont'D

3. Pick a color for each of the groups
listed in the legend.

e (Color the box of the Rl TEiEie
elements to 1 7 Alkaline Earth

match the . Metals
o ransition

groups H Metals
: : [ 1Halogens
listed in the [1Noble Gases

legend. hydrogen | | Lanthanides
1 008 |:| Actinides




Introduction to the
Periodic Table

Optional Assignment Cont'd

4. Pick a way to designate the difference
between metals, nonmetals, and

metalloids/ semimetals. Vet

Make the box 1 Nonmetal
for each
element match H

the
classification | hydrogen
legend. 1.008




Introduction to the

Periodic Table
Optional Assignment Cont'd

5. Scan and save your periodic table.
 We will refer back to the periodic table

multiple times during this course.

* | suggest you keep it in your notebook
and add labels and notations as we go
through the course.

B—submit-th
. for this | |




Introduction to the

Periodic Table
* The first column of elements,

Group 1, are

the alkali metals.

Periodic Table of the Elements

I:l Metal

Lanthanide Series®

Actinide Series~

3A 4A SA
I:l Nonmetal é é Ii!
|:| Metalloid/ i Dot 14.01
Semimetal 14 15
Si P
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fois.m | -l | 262 @63 i | o | e feil) 2
LEGEND
[ Alkali Metals
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90 oT 92 93 103 Metals
Th || Pa U Np Lr | |0 Halogens
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232.0 (2F 238) 237 247) 247 - 249 . - (256) 254) 257, D Lanthanldes
Element names in are liquids at room temperature. [ Actinides

CEMISTRY

Element names in

are gases at room temperature.
Element names in BLACK are liquids at room temperature.




Introduction to the
Periodic Table

* Group 2 elements are the alkali
earth metals.

Periodic Table of the Elements

I:l Metal

P I 3;& 4;1 5;\ 63
. l:l Nonmetal B C N ()
. v | e || i || e
“r [ ] Metalloid/ s || #e [ e || 85
e Semimetal 14 15 16
Si P
mu&lsz Papsp? 7«:5;59‘ mﬁ:sp‘ MapsZap®
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Element names in are liquids at room temperature. [ Actinides

CEMISTRY

Element names in

are gases at room temperature.

Element names in BLACK are liquids at room temperature.




Maj3s"3p"
chlorine
|__35.45

I
TR lg-2a419, .5
il
| 79.90
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podize
126.9

Introduction to the
Periodic Table

* Group 7 (17) elements are the
halogens.

Periodic Table of the Elements

85
At
Pﬂ}i:-:-l-luidl':'ﬁps

astatina

(210)

2
He
I:l Metal sk
4:};3
. I:l Nonmetal &
Meinlzt
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232.0 238) 237 243) (257 D Lanthanides
Element names in are liquids at room temperature. [ Actinides

CEMISTRY

Element names in

are gases at room temperature.

Element names in BLACK are liquids at room temperature.




* Group 8
noble ¢

Introduction to the
Periodic Table

18) elements are the
ases.

Periodic Table of the Elements

I:l Metal

1

I:l Nonmetal

I— [ ] Metalloid/
b—— Semimetal

4A

[
C

(Wit

Carbon
1201

18

Si

op

Lanthanide Series®

Actinide Series~

CEMISTRY

N

viO

| | g
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Element names in are liquids at room temperature.

Element names in are gases at room temperature.

Element names in BLACK are liquids at room temperature.

[ Alkali Metals
Alkaline Earth

L

» Metals
Transition

- Metals

[ Halogens

M Noble Gases

[ Lanthanides

[] Actinides




Introduction to the
Periodic Table

* Groups 3 — 12 contain elements
6called the transition metals.

Periodic Table of the Elements

I:l Metal

Element names in BLACK are liquids at room temperature.

P [— 3;@ 4811 5;\ 63
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Introduction to the

Periodic Table
 Most of the elements are :

Physical properties of metals:

Periodic Table of the Elements

1. Conductors of

Metal
o (S
| |:| Nonmetal
Mjatap® 5t
. . el [ metalioid/ b &
Eo — Semimetal 15 16
eleClricCi L3
R3p? Poslaas
11B  12B bk |
29 30 3 ([ 3% |
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Mo|| Te
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e

Q1)

3. Ductile
4. Lustrous

LEGEND

[] Alkali Metals
| Alkaline Eaith
Metals
Transition
U Metals
[JHalogens
[INoble Gases

5 _ - 5 [ Lanthanides
Element names in are liquids at room temperature. [ Actinides

Element names in are gases at room temperature.
Element names in BLACK are liquids at room temperature.

51 |[ 62 |[ 63
Pm (| Sm || Eu

&7 & 70 ||
Gd Dy ||Ho (| Er ||Tm || Yb

Lanthanide Series*

5 |[ 96
Am ||Cm

BoiosisPed!

Actinide Series~

au




include hydrogen.

—Lack the
characteristics
of metals.

—Include gases,
liquids, and solids.

Introduction to the
Periodic Table

appear in the upper right
hand corner of the periodic table and

Periodic Table of the Elements

D Metal

{1

Lanthanide Series*

Actinide Series~

CEMISTRY

| | oot

Nonmetal

[ metalioid/
— Semimetal

a1t
70
111
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s
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Element names in
Element names in

33
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F

oo ‘polagium
2072 )

RujaZspis e dpd!
g
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254)
are liquids at room temperature.
are gases at room temperature.

Element names in BLACK are liquids at room temperature.

i
asine
(210

LEGEND
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Alkaline Eaith
Metals

Transition

U Metals

[JHalogens

[INoble Gases
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[]Actinides
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 Elements that lie close to the “sta
step” line are called r

;l
I

Periodic Table of the Elements

L}
— S I0W a mixture o
D Metal
o
. | |:| Nonmetal
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Element names in are liquids at room temperature. [ Actinides
Element names in are gases at room temperature.

Element names in BLACK are liquids at room temperature.



Introduction to the
Periodic Table

* \We will see soon that the periodic
table is a valuable tool for organizing
and knowledge.

* It can be used to help us predict the
properties we expect a given element
to exhibit.




Introduction to the
Periodic Table

Interpreting the Periodic Table

For the element, give the symbol and atomic

number. Indicate whether each element is a

metal or a nonmetal and whether it iIs a member
of a named family.

a. argon

— Ar
— 18
— nonmetal
noble gas

Lanthanide Series*

Actinide Series~

Periodic Table of the Elements
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254)

are liquids at room temperature.
are gases at room temperature.

Element names in BLACK are liquids at room temperature.
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Introduction to the

Periodic Table
Interpreting the Periodic Table

For the element, give the symbol and atomic
number. Indicate whether each element is a
metal or a nonmetal and whether it is a member
of a named family. . Perofc Table of e Elemert

H
i Metal
. x| . O
1.008 2A ] 57A
C O I n e o l:l Nonmetal N
I o
u P — [ metalioid/ s
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P
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256 254) 5
Element names in are liquids at room temperature. [ Actinides
Element names in are gases at room temperature.
Element names in BLACK are liquids at room temperature.
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Periodic Table
Interpreting the Periodic Table

For the element, give the symbol and atomic
number. Indicate whether each element is a

metal or a nonmetal and whether it is a member
of a named family. . Perofc Table of e Elemert

H
e Metal
' & O
1.008 2A )
C r I m | |:| Nonmetal
L] a u P — [ metalioid/
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Element names in BLACK are liquids at room temperature.



Introduction to the

Periodic Table
Interpreting the Periodic Table

For the element, give the symbol and atomic
number. Indicate whether each element is a
metal or a nonmetal and whether it is a member
of a named family.

d. cesium

Periodic Table of the Elements

D Metal
|:| Nonmetal

[ metalioid/
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Element names in are gases at room temperature.

Element names in BLACK are liquids at room temperature.



Introduction to the

Periodic Table

Listen to " he Elements” song
by Tom Lehrer.

Qe
"The Elements”

Lyrics by Tom Lehrer
Music by Sir Arthur Sullivan

http://www.privatehand.com/flash/elements.html



http://www.privatehand.com/flash/elements.html

Atomic Number and Mass Number

 All atoms of the same element have the
same number of protons and electrons.

 In a free atom, the + and - charges always
balance to yield a net zero charge.

sodium (Na)

11 protons 77 electrons

—7
e J




Atomic Number and Mass Number

.
 Each atom also has neutrons /c y
In its nucleus. y,

* \When Chadwick discovered that the
nucleus contained neutrons along with
protons, it became evident that not all
atoms of an element were identical.




Atomic Number and Mass Number

* lsotopes — atoms with the same number
of protons but different numbers of
neutrons.

M ARl M
a Uz o a
L ﬂ ﬂ

« WMass number — total number of protons
and neutrons (sum) in the nucleus-




Atomic Number and Mass Number

 Atomic number —» _, _, [ 1
number of protons in

the nucleus H
of a given atom.

hydrogen
* Mass number— — _, _, 4008

Average sum :
of protons and
neutrons (sum)

In the nucleus
Mass number is also called Atomic Mass or Atomic Weight
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atomic symbol

hydrogen

[(To08 ]
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« Example: sodium 11

INE]

— How many of each subatomic 2909

particle does it have?
* Protons = atomic number = 11
* Electrons = protons = 41
* Neutrons = mass number — protony

= 22.99(round to 23) — 11 =12 ¢ |
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Interpreting Element Symbols
1. Strontium- 3

S

01,62

Protons = atomic number = 38
Electrons = protons = 38

Neutrons = mass number — protons

88 — 38 = 50




e The End!




