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Essential Elements of Life

Carbon (C), oxygen (O), hydrogen (H) and 

nitrogen (N) make up 96 % of living 

matter. 

Elements Symbol % of human 
body weight

Oxygen O 65

Carbon C 18.5

Hydrogen H 9.5

Nitrogen N 3.3

Calcium Ca 1.5

Phosphorus P 1.0

Potassium K 0.4

Sulfur S 0.3



All matter is composed of extremely small particles called atoms which is the 
smallest unit of any given element. 

Every atom has the same basic structure: 

Subatomic Particles: 

◦ Core nucleus of protons and neutrons

◦ Orbiting cloud of electrons

Atoms and Elements



Atoms and Elements

Shells

Nucleus

Subatomic Particles

Subatomic 
Particle

Charge Weight

Neutron (nᴼ) Neutral 1.7 x 10 -24 g

Proton (p +) Positive 1.7 x 10 -24 g

Electron (e - ) Negative 0



 Neutrons and protons are packed together to form a dense core known as the 
‘nucleus’

 Electrons move at the speed of light around the nucleus in a different orbital. 

Subatomic Particles



Each element has a symbol associated with it that is recognized worldwide. 

Elements and Periodic Table



Elements and Periodic Table



Isotopes

Because they have the same number of electrons and protons, all isotopes of an 

element have the same chemical properties. 



Radioactive Isotope – the nucleus decays spontaneously. Thus it is not as stable as 
other isotopes. 

Radioactive Isotopes

Unstable - Radioactive



Radioactive Dating
Radioactive Dating – the decay of radioactive isotopes can be mapped out to 
determine the age of a fossil. 

Each radioactive isotope has a half-life 

before it decays into another element. 

By calculating the half-life of the atom, 

scientists can identify the age of the 

fossil. 



Radioactive tracers are radioisotopes used to follow chemicals through chemical 
reactions and trace their path as they move through the bodies of organisms. 

Radioactive Tracers

Iodine – 131 is an isotope used to identify 

the presence of cancerous cells in the 

thyroid gland. 



Energy Levels of Electrons

Electrons have a potential energy 

due to their attraction to the protons 

and their position in the atom. 



The chemical behaviour of an atom depends mostly on the number of electrons in its outermost 
shell (valence shell). 

Importance of Electrons

Lewis Dot diagrams 
only show the 

valence electrons. 



Importance of Electrons
Octet Rule: atoms tend to gain, lose or share electrons so that it can have 8 electrons in its 

valence shell. 

Gain 1 e- Gain 2 e- Gain 3 e- Gain 4 e-



 It is difficult to predict the path of an 
electron. 

 Instead of the 2-D model, scientists 
have predicted the space in which 
electrons spent the most amount of 
time. 

Electron Orbitals



Electron Orbitals



• Compounds are made up of at least two different kinds of atoms (e.g. H2O)

• Bonds are formed by the sharing or transfer of electrons. 

Intramolecular forces: 

Forming Compounds

2 types of 

chemical bonds

Ionic Bonds

Covalent Bonds



Ionic Bonds

Opposite charges attract 

to form ionic bonds

Ionic Compound (NaCl)

Salt Crystals



Ionic bonds can also be represented using Lewis Dot Diagrams. 

Ionic Bonds and Lewis Dot Diagrams



Covalent Bonds



Covalent Bonds can be represented using a Lewis Dot diagram. Complete the following:  

Covalent Bonds and Lewis Dot Diagrams 





2 Types of Covalent Bonds

Polar Covalent Non- Polar Covalent

Unequal sharing 

of electrons

Equal sharing of 

electrons

Determined by the atoms

ELECTRONEGATIVITY



Electronegativity

Electronegativity  =  Stronger pull of shared electrons 

Atoms will differ in terms of the electronegativity. In a covalent bond, the atom 

with the stronger electronegativity will have a stronger pull on the electrons. 



Electronegativity



Electronegativity

Pauling Scale set 

electronegativities

on a scale from 0.7 

to 4.0



E.g O2 - oxygen atoms have the same electronegativity

Electronegativity – Nonpolar Bond

Both oxygen atoms have the same 

electronegativity. This causes the 

electrons to be shared equally and 

there is no partial charge on either 

atom. 



E.g H2O

Electronegativity – Polar Bond



Polar Covalent Bond

Shared electrons spend more time near 

the oxygen nucleus. 

As a result, the oxygen atoms gains a slightly 

negative charge and the hydrogen atoms 

become slightly more positive charge. 



Electronegative Notations – Polar Bonds



 Complete Polarity Worksheet

Complete questions from the textbook: pg. 4-5 # 1-14 (Chemistry Review)  

Homework


