
The Elements of Life

I. Review of Atomic Structure

 A.  Elements
 B.  Atoms
 C.  Ions
 D.  Compounds
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A.  Elements-
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 1.  The 3 Most Common Elements in Living Things

Carbon- C  Hydrogen- H  Oxygen- O
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2. Other important elements
 a.  N-
 b.  P-
 c.  Ca-
 d.  Fe-
 e.  Na-
 f.   S-

B. Atoms-

 
Subatomic 
Particle

Location in 
Atom

Charge Mass
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C.  Ions-

Ex.  Sodium
       atomic number = 11 
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Ex. Chlorine
      atomic number = 17
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D. Compounds-

Exs.  Salt  NaCl
         Water H20
    Ammonia NH3

      Methane    CH4

             Glucose     C6H12O6
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II.  Types of Bonds
A.  Ionic-
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B.  Covalent-

Ex.  Methane- CH4

capturing methane
from a landfill

a gas at 
room temperature
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POLAR COVALENT-

Exs.  H2O-

         SO2-

MOLECULE-  
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POLAR COVALENT-

Exs.  H2O-

         SO2-

MOLECULE-  
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C. Van der Waals Forces-

 ex.  Hydrogen Bond
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III.  Chemical Reactions

The rearrangement of atoms by making and/or
breaking of covalent bonds.

 Reactanct(s)    Product(s)
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III.  Chemical Reactions

The rearrangement of atoms by making and/or
breaking of covalent bonds.

 Reactanct(s)    Product(s)

Reactant(s) + activation energy   Product(s)
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Reactant(s) + activation energy                 Product(s)

Catalyst
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Reactant(s) + activation energy                 Product(s)

Catalyst

In life processes

Sunday, September 28, 14



Reactant(s) + activation energy                 Product(s)

Catalyst

In life processes

Enzyme
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Reactant(s) + activation energy                 Product(s)

Catalyst

In life processes

Enzyme

Substrate

Sunday, September 28, 14



Reactant(s) + activation energy                 Product(s)

Catalyst

In life processes

Enzyme

Substrate

                            catalase
Ex.        2H2O2                2 H2O + O2
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  Title:  The Effect of Food Color on Sele ction by Kindergarten Children 
 
  Hypothesis:   If kindergarten children are given different colored food 
       choices, t hen they will select the most appeal ing color. 
 
   IV:  food color 
 
   Red      Green  Y e l l ow  B l u e  
 
   100 trials    100 trials     100 trials  100 trials 
 
 
   DV:  food color choice (number of children who select  the color) 
 
   Constants:   type  of food (mashed potatoes)  
   f o o d bowls (identical)  
   c h i l d r e n  (kindergarten age , same day and place ) 
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   Title:  The Ef fect of Competition for Space  on Marigold Seedl ing    
    Height 
 
   Hypothesis:   If seed competition for space  increases , then seedling 
     height will decrease.  
 
   IV:  Number of seeds 
 
   1 (control)   2       4       8       16 
 
   1 trial     1 trial          1 trial          1 trial          1 trial 
 
   DV:  height of seedling (cm)  
 
   Constants: seeds (mar igold) 
   p o tting soil (same t ype, same amount) 
           planters (sa me size plastic  cups)  
   t i m e of experiment (25 days) 
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WATER: Structure and Properties

H2O
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Polar

• Because water is polar it sticks to itself
• It also makes it accepting 

21
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II. Properties of Water

 A.  Cohesive-

  1. creates surface tension-
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Meaning for 
Living things?
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Cohesion-Tension

 2. creates high tensile strength-

Meaning for living things?
   

Explains the flow of water
Through the xylem of plants.
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THERMAL PROPERTIES

B. High Specific Heat-

C. High Heat of Vaporization-

D. High Heat of Fusion-

 Meaning for living things?
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E. “Universal”  Solvent

What can dissolve in water?
 1.
 exs.
 2.
 exs.

What can’t?
 1.
 exs.
 2.
 exs.

Meaning for living things?
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F. Transparent-

Meaning for living things?
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F. Transparent-

Meaning for living things?

Sunday, September 28, 14



F. Transparent-

Meaning for living things?
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G. Ice is Less Dense than Water      Why?
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G. Ice is Less Dense than Water      Why?

Water
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G. Ice is Less Dense than Water      Why?

Water Ice
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What happens if you squeeze ice?
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What happens if you squeeze ice?
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Meaning for living things?
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Meaning for living things?
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Meaning for living things?
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Where is all the water?
Water Source Percent of Total Water
Oceans 97.24
Icecaps, Glaciers 2.14
Ground Water 0.61
Fresh Water Lakes 0.009
Inland Seas 0.008
Soil Moisture 0.005
Atmosphere 0.001
Rivers 0.0001
Total Water Volume 100

Sources:  U.S. Geological Surveys, 1967 and 1984
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Where did all the water come from?
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Where did all the water come from?
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National Geographic, May 2004
Joel Achenback, Washington Post

Water is the lubricant, the grease that makes 
biochemistry possible.  Water has given us 
oceans, clouds, rivers, lakes- and it helps 
shape everything alive on Earth.  So the next 
time you stand on a beach and admire the 
beauty and vastness of the sea, or marvel at 
a seashell, remind yourself;  It’s all brought to 
you by the hydrogen bond.
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