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Atoms’ electron configurations 
and the periodic law of elements

Periodic Table of Elements



Chemical properties of elements change periodically 
according to the charge of their nuclei



These elements have similar 
chemical properties:

Valence 1

Electron donors → reducers

Na (1s12s22p63s1)-1 electron = Na+ (1s12s22p6 Ne 
electron configuration)

Oxidation state - I
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And so on…

But we need to put electrons on the inner 3d orbital 

first…

There are no “p” orbitals in the first shell He 

should 

be here?



The outer shells of elements have repeated 
configurations and the elements have repeated 

properties

In any column (group), all the atoms have the same outer electron 
configuration.

In any line the properties of elements are changing as electrons fill 
the outer shell.



Each period starts with the active (alkali) metal and ends with an 
inert gas.

The group number corresponds to the number of valent electrons that 
can participate in the formation of chemical bonds.



Now we fill the 4th orbital, next, according to the energy 
levels electrons begin to occupy the 3d orbitals before we 

can continue in the fourth shell, ten electrons must go into 
there inner orbitals. We will write these ten elements on a 

loop.



After those ten, we can resume putting electrons in the fourth shell, 
until all the 4s and 4p orbitals are full at element 36, krypton, Kr



The fifth row fills up in exactly the same way as the fourth: first the 
outers, then inner d, then the outer p.

The elements that are “flat on the slide” are called main-group elements. 
Those in the loops are called transition metals.



The sixth row has a loop within a loop, as 4f orbitals will before 5d. As there are 7 
4f orbitals, this look has 14 elements. It is called lanthanide series, after its first 

element, lanthanum.







This Photo by Unknown Author is licensed under CC BY-SA

https://en.wikipedia.org/wiki/Periodic_table
https://creativecommons.org/licenses/by-sa/3.0/


Going along a row from left to 
right, atoms get smaller, and 

moving down a column, they get 
bigger.

Moving to the right, the bigger 
charge of the nucleus pulls 

electrons closer in.

Going down a column, the outer 
electrons are in higher shells, 
hence farther away from the 

nucleus.



Reducing and metallic properties
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Oxidizing and non-metallic properties



Metallic and non-metallic properties

Properties of metals

• High density
• High melting and boiling points
• Good electrical conductivity

• Shiny
• Malleable (easy to shape)

• Ductile (easy to stretch into wires)
• Reactive with nonmetals

Properties of nonmetals

• Often liquid or gaseous at room 
temperature

• Brittle when solid
• Dull-looking

• Poor electrical conductivity
• Reactive with metals (except for 

the last group)



This class uses the materials from the following books:
Larry Gonick and Graig Criddle “The cartoon guide to 

chemistry”
Manyuilov and Rodionov “Chemistry for children and adults”

Kuzmenko, Eremin, Popkov “Beginnings of chemistry”


