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Drawing Lewis Electron Dot Structures for Atoms

CSCOPE Unit 04 Lesson 01 Day 1

Vocabulary
	Inner electrons
	
	electrons in the shells (or levels) lower in energy than the valence electrons; also called “core electrons”

	
	
	

	Valence electrons
	
	electrons in the highest occupied shell (or level) of an atom

	
	
	

	“s” orbital
	
	the lowest energy subshell (or sublevel) within a given shell

	
	
	

	“p” orbitals
	
	the next to the lowest subshell (or sublevel) within a given shell; these are higher in energy than “s” orbitals.

	
	
	

	Aufbau Principle
	
	The Lazy Man’s Rule…fill up the lowest shelves first so you don’t have to climb the ladder as high. 

As protons are added one by one to the nucleus to build up the elements, electrons are similarly added to the atomic orbitals of lowest energy first in a specific order

	
	
	

	Hund’s Rule
	
	The School Bus Rule…one person per seat until you are forced to double up.

When electrons occupy orbitals of equal energy, one electron enters each orbital until all orbitals contain one electron with their spins parallel – only at that point do they begin to pair up

	
	
	

	Pauli Exclusion Principle
	
	The “Two’s Company, Three’s a Crowd” Rule…dating is usually opposites (boy and girl) and no tagalongs. 

Each orbital can hold no more than two electrons. Two electrons can occupy the same orbital only if they have opposite spins.


Today you will be representing valence electrons for atoms using Lewis electron dot structures for the first twenty elements.

Lewis electron dot structures are diagrams that show valence electrons as dots, while the inner electrons and the atomic nuclei are included in the letter symbol for the element being represented.

Valence electrons are the outermost electrons found in atoms. They are involved in bonding.

The number of valence electrons can be determined by the Group Number from the system that uses Roman numerals and the letters “A” and “B”.

Examples:

The Group I A elements in the first column (such as “H”… “Li”… “Na”… and so on) would have one valence electron.

The Group IV A elements in the fourteenth column (such as “C”… “Si”… “Ge”… and so on) would have four valance electrons.

The Group VIII A elements in the eighteenth column (such as “He”… “Ne”… “Ar”… and so on) would have eight valence electrons.

The general pattern:


       X


       ( 

Symbol stands for the nucleus and any inner electrons

Dots around the symbol represent the valence electrons.


The one “s” orbital is to the right of the symbol. 

Don’t panic!  We will go over what an “s” orbital is a little later – we are just introducing it to you today.

      X s  ( “s” sublevel

The three “p” orbitals are to the top, bottom, and left of the symbol.

Don’t panic!  We will go over what “p” orbitals are a little later – we are just introducing it to you today.

                p

          
  p X    ( “p” sublevel

                           p

The right side (the “s” orbital) fills first. This is the Aufbau Principle.

Don’t panic!  We will go over what the “Aufbau Principle” is a little later – we are just introducing it to you today.

The bottom, left, and upper sides (the “p” orbitals) fill singly before pairing. This is Hund’s rule. 

Don’t panic!  We will go over what “Hund’s Rule” is a little later – we are just introducing it to you today.

Here is the order in which the dots are placed:

	
	6     3
	

	4
	X
	1

	
	
	

	7
	
	2

	
	5     8
	


Here are some examples from among the first twenty elements:
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Do the Lewis Electron Dot Structures for the following elements.  Four of them have already been done for you and you can just copy those.

	H
	
	He
	
	Li
	
	Be


	B
	
	C
	
	N
	
	O


	F
	
	Ne
	
	Na
	
	Mg


	Al
	
	Si
	
	P
	
	S


	Cl
	
	Ar
	
	K
	
	Ca


Write the symbols for all of the elements in either the “left tower” or the “right tower” that have the indicated electron dot structure:
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