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Inspire Chemistry

Module 5 Lesson 1:
“Development of the Modern Periodic Table”




Learning Objectives:

D Trace(a=) the development of the periodic table and the
contributions of different scientists.

D Identify key features of the periodic table.



Focus Question

~ How are elements organized
in the periodic table?

T oeee———




New Vocabulary

~ periodic law

(%4

group

period

representative elements
transition elements
metals

alkali metals

alkaline earth metals

transition metal
inner transition metal
lanthanide series
actinide series
nonmetals

halogen

noble gas

metalloid



Review Vocabulary

atomic number: the number of protons in an atom

T~
@



Development of the Periodic Table

In the late 1700’s, Antoine Lavoisier compiled a list of the 33 elements known
at the time.” —

Table 1 Lavoisier’s Table of SMHCES (Old English Names)

light, heat, dephlogisticated air, phlogisticated gas, inflammable air

antimony, silver, arsenic, bismuth, cobalt, copper, tin, iron, manganese, mercury, molybdena,

--‘

nickel, gold, platina, lead, tungsten, zinc
— —

Metals

Nonmetals sulphur, phosphorus, pure charcoal, radical muriatique®, radical fluorique*, radical boracique®

———

chalk, magnesia, barote, clay, siliceous earth

*no English name



Development of the Periodic Table

Many new elements were
discovered during the 1800s.
Scientists needed a better way to
organize knowledge about the
elements.

John  Newlands proposed

arranging elements by atomic

mass. He noticed that properties
repeated after every 8 elements
(Octaves).

g N

1octave

Elements with similar properties

are in the same row.

W W
'Q@ Mg 0
DBo 4 D Al 1
ECS5 E Si1n
FN6 F P13
G,O 7 G S 1

\E



Development of the Periodic Table

Dmitri Mendeleev made a table arranging the elements in order
of atomic mass into‘columny with similar properties.

Empty spaces in the table enabled him to predict the existence of
undiscovered elements. Swv~eovly \

Gruppe | (Gruppe |l [Gruppe |II (Gruppe IV |Gruppe V {Gruppe VI (Gruppe VIi Gruppe VIII
P e F;LHTV —

—7
1 E - RH RH RH -
dl "o RO R°O° e | re | RO RC"
i H=|

N zI4 O =lg F =9
P= 3l S= 32 Clz355

Li=7 Be=94  |B =l
Naz23| Mg:=24| Alz27

K =30 [Cxd0 |- =44 Vv =5 Crz52 |M55  |Fe=56, Co=59
Niz59  Cu=63
(Cuz63)] Zn=65| ~-:=68 As=75| Se=78| Br=80
Rbz85  |Sr=87  [7PYt=88 Nb=94  [Moz96 |- =I0O |Ru=ziO4, Rh:lO4
Pd=iC6, Ag-lO8
7i| (AgIOB] Cd:=l2 Wzl Sbz 22| Te=125 J=z127
8(|Cs=133  |Ba=37  [Di=I38 <_’-‘) - - = -~ -
9\ () = - C{;é = @
101 - - Erzl78 |} a= wzis4 (O Os:=95, _Ir =197
. Ptz 198, Auzl99
L) (hu=199) Hg200|  Tiz204 Bi=208 - C—)
12 = = - U =240 |- = = =




Development of the Periodic Table

°ﬂH_ggry Moseley refined(_: S5 sl Juaxi 3ale ) Mendeleev’s table by arranging in order
of increasing @tomic number )instead of atomic mass. This resulted in a clear

eriodic pattern.

NS
f- T%’ statement that there is a periodic repetition of chemical and physical
properties of the elements when they are arranged by increasing atomic number

is called the periodic law.




(%

\//

Development of the Periodic Table

Table 2 Contributions to the
‘-- LY & -
Classification of Elements

/Juhn Newlands (1837-1898)

« arranged elements by increasing atomic mass

« noticed the repetition of properties every eighth element
« created the law of octaves

”Lothar Meyer (1830-1895)
» demonstrated a connection between@tomic mas?and elements’ properties

» arranged the elements in order of increasing atomic mass

Dmitri Mendeleev (1834-1907)

"« demonstrated a connection between atomic mass and elements’ properties
» arranged the elements in order of increasing atomic mass

« predicted the existence and properties of undiscovered elements

/Henr:.r Moseley (1887-1915)

« discovered that atoms contain a unique number of protons called the
atomic number

« arranged elements in order of increasing atomic number, which resulted in a
periodic pattern of properties




The Modern Periodic Table

The modern periodic table contains boxes with each
element's name, symbol, atomic number, and atomic

— \
Mass. _

a
Atomic ——8 O — Ssymbol
number '

(Oxygen>— Element

Atomic 15.999
\/

MAass




The Modern Periodic Table

. Metal ‘>
Symbol Metalloid
Element iNonmetal

E Synthetic

Atomic mass

Lanthanide series
——

Actinide series




The Modern Periodic Table

Columns of elements are called groups or families.

— T

Rows of elements are called periods.

Elements in groups@@ and @@ are called the representative
elements. They possess a wide variety of chemical and physical

properties.

Z\AL\}'-JX‘ZJ‘JKQ‘

Elements in groups@ﬁ@are known as the transition metals.




The Modern Periodic Table
AT ALY SN\

Elements are classified as metals, nonmetals, and metalloids.

——

Metals are elements that are generally shiny when smooth and
clean, solid at room temperature, and good conductors of heat and
electricity.

(Alkali me@are all the@e\ments in group 1), except hydrogen. They

&

are very reactivésle)' so, .5
P -,
Alkaline earth metglsKare in group 2. They are also highly reactive.

]




The Modern Periodic Table

33— 12
e The transition elements are divided into transition metals
and inner transition metals.

e

* The two sets of inner transition metals, known as the
lanthanide series and the actinide series, are located along
the bottom of the periodic table.




The Modern Periodic Table

Nonmetals are elements that are generallygases or brit@dull-
looking solids. Nonmetals are poor conductors of heat and
electricity.

Group 1Zis composed o&\ighly reactive elements)alled
halogens.
el 78 alles ity

Group@gases are extremely unreactive. They are commonly
called noble gases. -

al.J/
Metalloids, such as silicon and germanium, have physical and
chemical properties of both metals and nonmetals.




The Modern Periodic Table

S G‘le,
 Metalloids, such as silicon and germanium, have physical and
chemical properties of both metals and nonmetals. e

~ Metal

. Metalloid 14 15 16
Nonmetal i€ 7 N 8 0
D Carbon  Nitrogen  Oxygen

_»  Synthetic 12.01 14.007 15.999

Phosphorus  Sulfur
30.974 32.066

s\ 34 Se




Activity

1. Who first recognized that arranging elements
according to atomic number results in a clear
periodic pattern?

<& Antoine Lavoisier 2.5 Dmitri Mendeleev

2% John Newlands D Henry Moseley




Activity

2. Which term refers to rows on the periodic
table?

% elements
% groups

C periods

% series




Activity

3. Which term refers to columns on the periodic
table?

2., elements

B' groups CORRECT




Activity

h 13— \2
4. Where are the representative elements found

on the periodic table?

% in the top 2 rows

ok in the bottom 2 rows

C ingroupsl, 2, and 13-18

% In groups 3—124(*”»%5\"\»1 Q\bmwh
Mekaly)

7



Activity

Sy

5. Silicon and germanium are examples of

2 alkali metals Gireug 7L

B metalloids | ¢

% nonmetals

25, halogens —2 Girovp \t




Learning Objectives:

D Trace(a=) the development of the periodic table and the
contributions of different scientists.

D Identify key features of/th_g_r&iodic table.




