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Unit 4 The Periodic Table 

1817 – Döbereiner 
 

Grouped elements in 

 TRIADS 
 

Three elements  
with similar properties 

 

1865 – Newlands 
 

Law of Octaves  
 

Similar properties every 
EIGHT elements 

1870 – Mendeleev 
 

8 Column table based on 

ATOMIC MASS 
 

Elements with similar 

properties were in 
the same column 

 

https://www.youtube.com/watch?v=kuQ0Um4Wcz0 

1913 – Moseley  
 

Arranged elements based on 

ATOMIC NUMBER 
 

PERIODIC LAW: 
The properties of the 

elements recur periodically 
as their atomic numbers 

increase 
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1944 – Seaborg 
 

Last rearrangement of the 
periodic table – created the 

actinide series (f-block) 

Unit 4 The Periodic Table 

Groups (Columns, also known as Families) 

Pe
ri

od
s 

(R
ow

s)
 

Group A Main Group Elements (s-block and p-block)  

Group B  Transition Elements. 
 

 1A Alkali Metals  (H, Li, Na, K, Rb, Cs, Fr) 

 2A Alkaline Earth Metals  (Be, Mg, Ca, Sr, Ba, Ra) 

 3 – 12 Group B **Transition Metals** 

 7A   Halogens  (F, Cl, Br, I, At) 

 8A   Noble Gases  (He, Ne, Ar, Kr, Xe, Rn) 

VALENCE ELECTRONS 
 

Electrons in the 
OUTERMOST SHELL 

 

Highest 
Energy Level 

(n = 1, 2, 3…) 
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Group 1 (1A): Alkali Metals 
 

 Lithium (3e-)  1s2 2s1 

 Sodium (11e-)  1s2 2s2 2p6 3s1 

 Potassium (19e-) 1s2 2s2 2p6 3s2 3p6 4s1 

 

Group 2 (2A): Alkaline Earth Metals 
 

 Beryllium (4e-)  1s2 2s2 

 Magnesium (12e-) 1s2 2s2 2p6 3s2 
 Calcium (20e-)  1s2 2s2 2p6 3s2 3p6 4s2 

Group 17 (7A): Halogens 
 

 Fluorine (9e-)  1s2 2s2 2p5 
 Chlorine (17e-)  1s2 2s2 2p6 3s2 3p5 
 Bromine (35e-)  1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p5 

 

Group 18 (8A): Noble Gases 
 

 Neon (10e-)  1s2 2s2 2p6  
 Argon (18e-)  1s2 2s2 3s2 3p6  
 Krypton (36e-)  1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 

  OCTET RULE 
8 valence electrons make the atom UNREACTIVE. 

Unreactive = Very Stable  
 

Atoms react with other atoms to fill their octet. 

1. Gain electrons. 

2. Lose electrons. 

3. Share electrons. 

 

 
Ionic Bonding 

 

 
 

Covalent Bonding 

The Periodic Table 
https://www.youtube.com/watch?v=0RRVV4Diomg 

Dobereiner 
 

Triads 

Newlands 
 

Law of  
Octaves 

Mendeleev 
 

Atomic Mass 
8 column table 

Moseley 
 

Periodic Law 
 
 

1817 1913 1870 1865 1944 

Seaborg 
 

Actinide Series 
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http://www.youtube.com/ 

watch?v=kuQ0Um4Wcz0 
 

 
 

http://www.youtube.com/ 
watch?v=sm1uxjGm_N0 

 

 

1. Empty the contents of the envelope. 
 

2. Separate out the UNKNOWN elements. 
 

3. Organize the elements into an 8-column table. 
 

4. Insert the UNKNOWN elements based on 
common characteristics. 
 

5. Identify the UNKNOWN elements 

Unit 4 The Periodic Table 

METALS NONMETALS 

 

Typically Solids 
(Malleable and Ductile) 

 

Gasses or BRITTLE solids 

 

Shiny 
 

Dull 

Conductors  
(Heat and Electricity) 

Insulators 
(Heat and Electricity) 

LOSE valence electrons 
to fi l l  octet 

GAIN valence electrons 
to fi l l  octet 

http://www.youtube.com/watch?v=kuQ0Um4Wcz0
http://www.youtube.com/watch?v=kuQ0Um4Wcz0
http://www.youtube.com/watch?v=kuQ0Um4Wcz0
http://www.youtube.com/watch?v=kuQ0Um4Wcz0
http://www.youtube.com/watch?v=kuQ0Um4Wcz0
http://www.youtube.com/watch?v=sm1uxjGm_N0
http://www.youtube.com/watch?v=sm1uxjGm_N0
http://www.youtube.com/watch?v=sm1uxjGm_N0
http://www.youtube.com/watch?v=sm1uxjGm_N0
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Metals 

3 or fewer 
VALENCE electrons 

 

Nonmetals 

5 or more 
VALENCE electrons 

 

Metalloids 
Properties of both metals and nonmetals 

Semiconductors 

(B, Si, Ge, As, Sb, Te, Po)  

Unit 4 The Periodic Table 

 

PREDICTABLE 
 changes  

in a 
 particular  
direction 

 
(Focus on Main Group Elements) 

 

 

The distance from  

the nucleus to the  

valence shell 
 

*SIMPLY PUT* 

Atom SIZE 
 
 

Increasing Atomic Radius 

A
to

m
ic

 R
ad

iu
s 

H 

Li 

Na 

He 

Ne 

Ar 

M
ore Energy Levels = Increasin

g Size
 

Le
ss

 E
ne

rg
y 

Le
ve

ls
 =

 D
ec

re
as

in
g 

Si
ze

 

Group 1A Group 8A 
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More Protons = Stronger Pull = Smaller Atom 

Less Protons = Weaker Pull = Larger Atom 

Carbon:  6 protons Nitrogen:  7 protons Oxygen:  8 protons 

P
er

io
d

 2
 

DOWN THE GROUP ACROSS (R – L) THE PERIOD 

New shells are being added. 
 
Valence electrons have  
1. are farther away  
2. from the nucleus… 
 
This increases the distance 

between the valence shell 
and nucleus. 
 

Electrons in the same shell but 
the # protons decrease. 

 
This decreases the positive pull  

on the electrons. 
 
Allowing the electrons to slightly 

drift  away from the nucleus. 
 

The energy needed to remove an electron from 
the valence (outermost) shell. 

Group 2A 

Alkaline Earth 

Increasing Ionization Energy 
Io

n
iz

at
io

n
 E

n
e

rg
y 

UP THE GROUP 

Shells are being taken away. 
 

Shells are closer to the 
nucleus … 

 
Increasing the amount of 

energy needed to remove 
an electron. 

ACROSS (L – R) THE PERIOD 

Electrons in the same shell but 
the # protons increase. 

 
This increases the positive pull  

on the electrons … 
 
This increases the amount of 

energy needed to remove an 
electron. 

Affinity = An Attraction or “Liking” 
 

The ability to  
ATTRACT and HOLD  

an electron. 
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Increasing Electron Affinity 

El
e

ct
ro

n
 A

ff
in

it
y 

UP THE GROUP 

Shells are being taken away. 
 
Shells are closer to the 

nucleus increasing the 
force of attraction… 

 
This increases the amount of 

energy released when an 
electron is added. 

ACROSS (L – R) THE PERIOD 

Electrons increase in the shells. 
 
Nonmetals tend to gain 

electrons to fill octet. 
 

Whereas… 
 

Metals tend to lose electrons to 
fill octet. 

 


