
Amazing Water
Vol 1 Lesson 1b Chemistry



In Review
Water on Earth
Water in Heaven
Revelation 22:1 KJV
And He showed me a pure river of water 
of life, clear as crystal, proceeding out 
of the throne of God and of the Lamb.
Psalms 104:3
He lays the beams of his chambers on 
the waters, he makes the clouds His 
chariot, walking on the wings of the 
wind.
2 Peter 3:6
…the earth also which was formed out 
of water and by means of the water…



So many Goldilock’s 
Principles at Work

God created earth to be inhabited… 
Isaiah 45:18 with Just Right Conditions:

• On Earth in the Habitable Zone to both 
cool and warm

• Solar Radiation to drive the Water Cycle

• Polarity to get vitamins and minerals 
throughout our bodies, but not overload 

• Just Right Abundance on Earth

• Just Right Substance to clean, carry, 
hold, move, and hydrate



What can 
we learn 
from our
Experiment



Experiment – Which 
are the Just Right 
Potatoes

• Saltwater Solution
• Distilled Water
• No water (or mild saline)

Hypo/Hyper/Iso



Just right 
water is 
necessary 
for life

Hypertonic

Isotonic

Hypotonic



Hypotonic – cell swells

Isotonic – cell stays the same

Hypertonic – cell shrinks
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Bursting Blood 
Vessels

• If water wasn’t a good 
solvent, it wouldn’t be good 
for us 

• And if water were too pure, 
too hypotonic, it can cause 
lysis (bursting). 

• When adding water in an IV, 
saline solution is 
necessary.
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Universal 
Solvent

• Water dissolves more 
substances than any other 
solvent

• Makes ionic solutions of 
hundreds of solutes

• Solutes break down into 
individual atoms, ions, or 
molecules as they dissolve



Polarity
• Pulling electrons closer 

to the Oxygen end = 
stronger negative pull

• Losing electrons on the 
Hydrogen end = stronger 
positive pull

• Strong covalent bond 
rather than ionic bond 
which dissolves more 
easily in water



Water works like 
Magnets 

• Amazing solvent for cleaning products (bases)

• Water’s strong surface tension

• Cohesion and Adhesion properties
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Hydrogen 
Bonds in 

Water are 
different



Chemistry Review
Water

• Water is Matter
• Water is a Compound

• 2 different elements
• Bonded together

• A Water Molecule is
• Water’s smallest unit
• 2 or more atoms
• Bonded together
• Pure substance



The smallest unit 
of a Compound is 
a Molecule

• A molecule is a smallest 
basic unit of a chemical 
substance

• Two or more atoms (can be 
the same element such as 
O2 or N2)

• An Ozone molecule is 
simply O + O + O = O3 

Water H2O

Water is both a 
compound
and a molecule

Ozone is a 
molecule, but 
not a compound



Atoms, Molecules, and Compounds

Formulas for Molecules & Compounds

Circles represent an elemental atom.

WATER IS MATTER MADE OF ATOMS



All Elements and 
Compounds have 
Unique Traits
• Freezing & Melting Points

•  At least 3 States of Matter
• Elements can be Plasma

• Crystalline Structures

• Bonding Properties

• Appearance/Color, Smell, 
Taste, Feel, Luster…

• Size, mass/weight, volume

• Atomic composition



States of Matter – Are 
Driven by Temperature

Solid

Liquid

Gas

Plasma



Water Temps at 
Normal Pressure

• Water Ice Solids  Below 0o C or 32o F
• Liquid    Above 0o C or 32o F/Below 100o C or 212o F
• Gas    Above 100o C or 212o F

Hydrogen and Oxygen can exist 
as Plasma, but Water cannot.

*While boiling water creates water vapor (gas state), 
the photoelectric effect creates water vapor at 
much lower air temperatures



Phases H2O
Equalize on Earth
Help Maintain Climate

• Vaporization by Evaporation (photoelectric)
• Condensation (vapor to liquid)
• Freezing (liquid to solid)
• Melting (solid to liquid)
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More 
amazing 
things 
about 
water!!! 

This Photo by Unknown Author is licensed under CC BY
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Revisiting Angles



Measuring Solar Heating Footprint





Winter, Spring, 
Summer, and Fall





Raindrops and 
Rainbows



God’s Promises are 
Sure! One day we 
will see them ALL?



The Photoelectric Effect Sunlight – Color and Angle
Water Evaporates Best
    at about 45o

    at peak wavelength
        ~500 nm (green)



Measuring & 
Science

Like a recipe requires just the right 
amount of ingredients to taste good, 
Science often requires us to measure 
things:

• Mass (weight)
• Distances or (l x h x w)
• Time
• Volume
• Quantity (number of things)



Volume is often important in chemistry
Kitchen measures like:
Cup, Tablespoon, or Teaspoon are 
volume measures. In chemistry we 
often use:

• mL (milliliters)
• cm3 (cubic centimeters or cc)

 STANDARDS
1 cm3 = 1 mL       also = 1 gram 
If we are measuring water, 1 g of 
water weight = 1 cm3 = 1 mL H2O



In a Chemistry 
Class you often 
measure MOLES 
or numbers of 
atoms in a mixture 
to mix things 
correctly – and not 
blow things up!?!



One Mole of Water

A mole contains 6.202 x 1023 atoms x its # of elements
 620,200,000,000,000,000,000,000 atoms of each element
If you have that many atoms together, you can usually see the mole 
or matter/element/compound. Just like you could see 18 mL of 
water you measured, you can also see a mole of glass (silica). 

On the far right is a  mole 
size = to water, to sulfur, 
and to a mole (i.e., a 
mole of pure carbon).



Mole sizes can be vastly different
Moles measure molecules

• A mole of gas is at room temp (or 
standard pressure/temperature) is around 
22-24 liters (12 two-liter soda bottles)

• A mole of sugar/glucose is 117 mL or 
about ½ cup – almost 10 times more 
volume than a water molecule.

But all moles, little and big alike, have 
620,200,000,000,000,000,000 or 620 
sextrillion atoms of each element (times the 
number of each) in the molecule.

Water has 3 
atoms per 
molecule.
1 mole of 
oxygen…
And 2 moles of 
hydrogen… 
for a grand 
total of 3 x 
6.202 x 1023 or 
18.606 x 1023 



Wooaa… That’s a lot of 
atom counting!!!

The number of atoms in each 
molecule is important so the 
attraction of each (charge of 
each atom) can be balanced.



Moles are to Molecules as…

• Cups to flour & butter
• Tablespoons to sugar
• Teaspoons to vanilla, 

ginger, & cloves

Just a way to get it all 
  RIGHT!!!



Thank Goodness, we 
can measure volume!

• Thankfully, we can measure 
things we need to add to a 
recipe (and not count salt or 
sugar grains).

• Scientists have measured (and 
weighed) the atoms so we don’t 
have to figure out some way to 
count atoms we can’t even 
see!!!



Lab Enrichment



The Significance 
of Water on Earth
• Capable of 3 states of matter 

at earth’s temperatures
• Evaporates and Condenses
• Expands when freezing
• Response to sunlight
• Cleanses our planet
• High Heat capacity 
• Universal Solvent
• High Surface Tension
• Promotes capillary action
• Responds to the Moon’s pull
• Responds to the Sun’s light



God made the earth to 
be inhabited…Is 45:18
• God gave us matter to breathe, drink, 

live, work, serve, and play
• He carefully crafted the amazing 

properties of water (just right…)
• He created the sun to heat Earth’s 

land & water just right (photoelectric)
• To give us the water cycle to supply 

all our freshwater needs
• He gave us the vast oceans to keep 

Earth warm
•  Without water’s 3 phases at Earth’s 

temps, the water cycle wouldn’t work



Lab Worksheets



Lesson 1 – 4 Levels (Grade/Proficiency)



Lab Supplies + Lab Posters + Worksheets
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