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The Basics of LifeThe Basics of Life

Start Audio Lecture!

Chemical Interactions
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Biological systems follow physical and 
chemical laws
Biological systems follow physical and 
chemical laws

= vitally important in biological systems
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Properties of AtomsProperties of Atoms
• Atoms “like” to be electrically neutral 
• Electrons “like” to travel in pairs 
• All electron shells “want” to be full
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Properties of Atoms – electron shellsProperties of Atoms – electron shells

Chemical interactions and bonds: 
the way in which atoms maintain electrical neutrality 

while filling their outer shells with electrons.
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Ionic bondingIonic bonding
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Sodium atom
(11 protons, 11 electrons)

Chlorine atom
(17 protons, 17 electrons)

Sodium ion (Na+)
(11 protons, 10 electrons)

Chlorine ion (Cl-)
(17 protons, 18 electrons)
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Covalent bonding – sharing electronsCovalent bonding – sharing electrons
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a) 1 C, 4 H                                                     Methane

b) 1 C, 4 H                                                     Methane
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Polarity in covalent bondsPolarity in covalent bonds
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Hydrogen bondsHydrogen bonds
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Bond strength comparisonBond strength comparison

*Bond Energy is the amount of energy needed to separate two bonded or interacting atoms under physiological conditions

1-2Interaction of 
nonpolar
substances

Hydrophobic 
Interaction

1Interaction of 
electron clouds

van der Waals
Interaction

3-7Attraction of 
opposite charges

Ionic 
Interaction

3-7Sharing of H atomHydrogen 
Bond

50-110Sharing of electron 
pairs

Covalent Bond

Bond Energy* (Kcal/Mol)StructureBasis for InteractionName

Chemical Bonds/Interactions
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Functional groupsFunctional groups


