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Water 1s matter.
God created Matter



There’s even
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...






Water, Water
Everywhere...

* |t’s necessary (life)
* |t’s moveable (water cycle)
* |t’s navigable (ships)

* |t holds a lot of heat —
controls our climate

e |t’s fun!
* It’'s EVERYWHERE...




Matter Is anything with...

Occupies
space

Mass aka
welight




Everything we see, 5
feel, smell, touch,

or taste is matter N . Proton
and all matteris Nucleus

made up of

Atoms —the Neutron
smallest unit of

matter =—Electron

f



Compounds

Like a compound word is
made up of 2 words...

playground or raindrops

A compound is made of

e Two or more different
elements

* Bonded together




Hydrogen
+

Oxygen

Water is two
elements
bonded together
to create a
compound



A molecule s

* The smallest unit of water
* Made with 2 different elements
* Three different atoms
* 2 Hydrogen & 1 Oxygen

* Each molecule of water has this 2
to 1 ratio of Hydrogen to Oxygen

* [t bonds at an angle
* |t acts a little like a magnet




Molecules/Water > °
%

R  Je

S+ S+
Hydrogen (H) &% vaermocue © BTl
A Oxygen (O)
H H BUILDING MODELS

 Ball and stick
 3-D Models



The Problem with Models

They’re generally
not the correct
size (WHY?)

They can be
deceiving




Connecting water molecules together...

l..?’

Water molecules attract
other water molecules —
like magnets



)
qu)
()]

-
o0

=
>
e
=
(D)
| -

SN
00

=

O

©O
g

_
| -
()]

)

I
O

>

Y
e
7p)
()]

i
©

i

7))

Gas

Ligquid

Solid

VERY
HOT
HOT
WARM
COOoL
CaLD

@)

J

J

Liquid

J

=
O
7




0\ —@

I condensation

vaporization

Vaporization by Evaporation (photoelectric)
 Condensation (vapor to liquid)

Phases HZO Freezing (liquid to solid)

Melting (solid to liquid)


http://chem.libretexts.org/LibreTexts/University_of_Arkansas_Little_Rock/Chem_1403:_General_Chemistry_2/Chapters/11._Intermolecular_Forces_and_Liquids/11.6:_Properties_of_Liquids
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://philschatz.com/chemistry-book/contents/m50984.html
https://creativecommons.org/licenses/by/3.0/

Water Temps at

Normal Pressure

* Water Ice Solids 08 or 32° F
* Liquid 0°C or32° F/Below 100° C or 212° F
* Gas e 100° Cor 212°F

*While boiling water creates water ‘-'w ‘(gas'stat
creates water vapor at much lower air temperatt

Hydrogen and Oxygen can exist as Elq |

breaks apart at high temperatures.



Watch Water
Transform

* From Ice
* To Liquid
* To Vapor (Cloud)

Race

liquid

solid

This Photo by Unknown Author is licensed under CC BY-NC


https://eisforexplore.blogspot.com/2013/02/matter-race.html
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/

Experiment

Water




Sunshine

Clouds
Rain
Puddles =2
Ponds =2
Lakes =2
Streams
- Rivers
- Ocean

Condensation

Clouds and Vapor Solar

. )

P }Water Storage " Plant
|

Radiation

, Evaporation

niceands ."‘ Transpiration @ @
& - - ) o &

T o i A
Surface : |
Runoff . Water Storage

: k. in Ocean

Infiltration



Direct sunlight (vertical

Sunis rays) (Perpendicular rays)

overhead Less
at a 90° W More Indirect sunlight  INtense
angle intense (slanted rays) A heating
sunlight heating o

hits a

small are

on earth’ '
l

0° angle sunlight
hits a large area on
earth’ s surface



Measuring Angles - sunrise,
midmorning, noontime




The Photoelectric Effect Sunlight — Color and Angle

Water Evaporates Best

at about 45° 1.0 . UV visible  near-infrared
at peak wavelength > Solar Energy Distribution
~500 nm (green) n 081 5% ultraviolet (300-400 nm)
.E ‘ « 43% visible (400-700 nm)
— 0.6 - = 52% near-infrared (700-2500 nm)
. |
5
v !
- 0.4
o
H 1
"
£ 0.2 |
s
Z |
0.0 -
250 500 F50 1000 1250 1500 1750 2000 2250 2500
Wavelength (nanometers)




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 (justright...)

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




* The Water Cycle

Transportation

Transportation
‘ . A a
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\
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\\ Precnpltatnon Subllmatuon o / , Snowmelt

Runoff

| Transplratlon ’ /
Eva poratlon s -

£ g4

%
/}' ' ..' . l\
. \,, ’ e = )
.. .

?

= (el Ao v
™ S . il 4
A AT I
J ¢ V
—h ) -
> P s

-.gmawtak =
wn Authorisdic
Groundwater Flow

7
P — Eva oratlon -
— ;; S— Surface Flow & Ji& D - Surface

A more

detailed
look at
how
water
gets
every
where?



https://www.scientia.global/professor-leila-farhadi-remote-sensing-computer-modelling-understanding-the-dynamic-water-cycle/
https://creativecommons.org/licenses/by/3.0/

Fay
Uy B e
s Al A

of the Bible

O ot Wictarct




Lab Kits

Dissolution Experiment
Polarity Exploration
Mole Units

Angle of Sunlight to
Evaporate Water

Capillary Action
Surface Tension
Periodic Table Exercises
Water Filtration
Diffusion




Lab Enrichment
EXPERIMENT




Optional Lab Worksheets

WATER

WATER
Phase Change

LAB ENRICHMENT

Worksheet 3

are essential for life to exist on Earth.

God'’s amazing grace showers us with life-giving
rain, freshwater streams, and a world where water
exists naturally in 3 states of matter. All 3 phases

Change Actions/Conditions

Condensing  Evaporating Boiling

Sublimination

VOCABULARY:
WATER LAB WORKSHEET #3 Malti F "
slting reezing
In the Bible, water often symbolizes cleansing and 1
WATER indeed it’s our body’s best friend both inside and :
Chemistry out. Raindrops form on dirt particles to clean our air. 5
“Wash yourselves; make yourselves clean; remove .
the evil of your deeds.” Isaiah 1:16
3
WATERIS:
QOdorless, tasteless, and transparent/colorless. In chemistry, it is a universal solvent, dissolving 4.
molecular substances. It’s the standard (1) used in measuring volume, weight, densit
specific gravity. More than 70% of earth, of our muscles and organs, and of our diet it WATER LAB WORKSHEET #5

water for hydration and cleansing. Many cleansing systems are sustained by water’s |

VOCABULARY:
Ocean Circulation

filtrati

water cycle system (2, Fresh Water Sy
1. Ourkidneys serve as a _ for fluids and require lo

2.The I circulates water from Earth’s surface to the air and back
rivers/streams, lakes, and the ocean.

3. transfer water or melted ice from mountains tc

Water ice covers about 10% of Earth’s surface. Its
presence promotes a temperate climate. Too little
ice means more solar radiation is absorbed and the
Earth heats up too much. Too much ice and the
Earthis too cold. God “...created Earth to be
inhabited.” Is 45:18

Because water expands in its frozen
state, it is lighter and floats. Without this unusual property, Earth would become frazen solid.

a solid turns into a gas/vapor, skipping the liquid phase.

aliquid hardens into a solid (ice).

a gas/vapor transforms to a liquid (rain/water).

a liquid slowly converts a gas/vapor (steam/clow
_asolid transforms into a liquid (water).
_an action or temperature where liquid quickly tur

\GE:
100°C

32°F 212°F

18) - water freezes.

streams, lakes, and oceans.

4. moves water in the ocean supplying oxygen, nutrients,

cleansing power to prevent stagnation.

5. To survive in the wilderness where water may contain harmful impurities, carrying
is advisable. Clean water is essential to staying alive.

Due to a water molecule’s polarity, many impurities are attracted to it and can be
of our bodies or other systems.

FRESH VS OCEAN WATER:
Saltwater has a lower temperature of freezing than freshwater.

VOCABULARY: slow (Celsius) - water is a liquid.
floats hexagonal salt/ocean water 90% 9%
1. Water ice or snow reflect of sunlight and help climate cooling. slow (Fehrenheit) - water is a liquid.
2. When water freezes, it expands by nheit) - water is a solid.
3. The structural/atomic shape of ice molecules. . .
as)and (Fahrenheit) - water boils and vaj

4. lce and forms a protective insulating layer for marine life.
5. Melting ice/fresh water is lighter than and provides

drinking water for various species, including humans.
6. One reason water can dissolve other molecules.

Name 2 examples of freshwater organisms and include something unique about its d

SUBLIMINATION CAUSES:|

Photoelectric/molecular effect Kinetic Energy Vapor Pressure Drop

a. b.

Name 2 examples of saltwater organisms and include something unique about its de
a. h.

Give 2 examples of water ice sublimating at cold temperatures due to one of the above?
a. b.
b.

1. Transferring wind or circulation energy to an ice molecule
increasing its vibrational energy (thermal energy rise).

2. “Zapping” ice with light/photon energy from electron
transitions energizing the phase change.

3 happens with an imbalance of low and high moisture
saturation on an icy surface resulting in a vacuum or pump-like

action. Dry winter air or a freezer circulation system will “pump” water

WATER LAB WORKSHEET #5

Isaiah 40:12 asks, “Who measured heaven with a
span,” and Revelation 21:16 gives the measures
of the New Jerusalem, a perfect square, at
12,000 stadia - length, width, and height.
Chemistry uses moles and molar mass to
measure, compare, balance, and equilibrate.

WATER

Mole Chem

CHEMISTRY:
Chemistry often deals with mixtures and precise amounts, much like baking in a kitchen. Too
much or too little of any ingredient can ruin the “kitchen chemistry” you're hoping will be edible.
Chemistry reactions deal with precise amounts of specific elements and substances to achieve:
equilibrium, phase change, chemical reactions, atomic bonding, and so on... To measure and
achieve these goals, “MOLES” are used to gage and predict the outcome.

A Mole: Amole is the Sl unit used to measure substances. Avogadro’s number, 6.022... x 10% atoms, is the
total number of atoms in ONE mole {mol) of a substance. Its numerical count is derived from the number of
atoms in 12 grams of carbon-12.

Molar Mass: The mass of one mole of a substance expressed in grams/moles.
FACTS ABOUT 1 mol of H20: Water has a molar mass of ~18 g/mol. It's

volume is 18 mL (milliliters). As an example of what this size loaks like, it’s
sphere with a 3.25 cm or 1 %", about the size of a small rubber ball.

A mole of sulfur (yellow) is a bit smaller, about the size of a pom pom. And a
mole of silica/quartz/sand is a little larger, about the size of a 1 1/2" glass
sphere or large shooter marble size.

VOCABULARY:
‘ Mole (mol)  Atomic Mass  Molar Mass Hydrogen Oxygen Polarity Molecule
1. Water contains 2 of these atoms per every 1 oxygen atom.
2. The sum of protons + neutrons in an element (or an average).
3. A unitamount of 6.022 x 10* atoms of an element.
4. The mass in grams of 1 mol of a given substance.
5. The “heavier” element bonding with 2H’s in a molecule of water.
6. One reason water can dissolve other molecules.



Lesson Levels 1 -

‘ bCENIC SCIENCE LESSON 1 CHEMISTRY

Grade/Proficiency

LESSON 1 CHEMISTRY

MATTER: WATER

MATTER: WATER

Lesson #: Vol 1 Lesson 1a - Level 1

‘ Ready

MATTER: Water
Answer Devotion 1: Genesis 1:1-3 In the Beginning, God...
Lights, Cameras... g INSTRUCTIONS:
1. Complete Lab Explorations Level 1

2. Challenge - Review and/or complete Level 3
3. Apply what you learn in the lab

Scene 1: Our story begins without the
heavens and the earth —dark and empty.

Scene 2: Then, God created our universe FOUNDATIONS

—the beginning of time and space. GENESIS 1:1 'In the beginning, God created the heavens and

the earth.

“In the beginning, God..." Genesis 1:1 tells us 1) there was a time
when our world didn’t exist, and then, 2) God created the heavens
and the earth. From the Bible, we can know how and when things
happened. While science can help us know. God’s Word is a
higher way of knowing.

So, what does the Bible tells us about the
CREATION event?

a. In the Beginning tells us WHEN!

b. God Created tells us WHO!
SCENE #1 - DARKNESS with no earth or heavens (no sky, planets, stars, or galaxies)
SCENE #2 - CREATION through an act of GOD.

Earthrise was taken by NASA.

Only God could tell us about the Beginning because no one else was there (God the Father, Son, and
Spirit were acting together to create). No earth-based life existed; therefore, the only eyewitnesses were
God. However, all of creation is evidence for the beginning. Even scientists have concluded our universe
had a beginning.

MATTER - What was created?

Genesis 1:3 tells us, the Spirit of God moved on face of the waters. 2 Peter 3:5 says the earth was
formed out of water. The earth, the heavens (sky and space), and water — all are matter.

1. Matter is anything that has mass (aka inertia) and occupies space.
2. Matter is made up of atoms. An atom is smallest unit of matter.

3. An element is a pure substance made up of only one type of atom.

a-Level2

-3 In the Beginning, God...

Scienct Eodes

] INSTRUCTIONS:

1. Complete Lab Explorations Level 1

2. Challenge - Review and/or complete Level 3
3. Apply what you learn in the lab

FOUNDATIONS

GENESIS 1:1-2'in the beginning, God created the heavens
and the earth. *And the earth was without form, and void;
darkness was upon the face of the deep. And the Spirit of
God moved upon the face of the waters.

Detectives investigate. They search for evidence and they
analyze what they find. This process is called science or
forensic science. Our challenge is to use a similar
method to explore creation.

finning! But what it doesn’t tell us is, “Who done it?"” We can
ation, but we can’t observe the “event” of creation or WHQO
inthe past.

ieavens and the earth in verse 1. In verse 2-3, the Bible tells us
e way a detective would. If you were a detective and you had
VHO did it and HOW — your investigation would be finished.

se questions about creation without using the eyewitness
iltheorize what happened: HOW was it done? WHAT CAUSED
nd? The EVIDENCE for a creation event is the universe itself

“Verb *Object
*Nonexistence «Subject *Subject
(mation] +Object Existence
~Existence

_Cause

'‘AL SCIENCE LESSON 1 CHEM

MATTER: WATER

Vol 1a:Lesson 1 - Level 3
Chemistry: Elements & Molecules/\Water
Devotion 1: Genesis 1:1-3 In the Beginning, God...

SR

val Challenge: 1) Why is water
ial to survival? 2) How do its

ties promote life? And 3) How can |
ivantage of these properties?

INSTRUCTIONS

1. Complete Lab Explorations Levels 1-2

2. Challenge — Review and/or complete Level 4
3. Apply what you learn in the lab

\TIONS

LESSON 1 CHEM

TER: WATER

lecules/\Water ﬁ'

In the Beginning, God... colEGE PREP

INSTRUCTIONS

1. Review CHEM Lessons Levels 1-3 (built on previous levels
MATTER: Water)

2. Challenge — Use Apologetics & Applications in Class

3. Be Prepared to Give an Answer/Evidence for your Hope

1:1-2'in the beginning, God craated the heavens and the earth. >And the earth was without form,
darkness was upon the face of the deep. And the Spirit of God moved upon the face of the waters.
:5b ...earth was formed out of water and by water.

TED: Verse 1 is considered an introduction to the 6-days of Creation — the topic sentence
immarizes the “rest of the story.” The verb, created, indicates actionfenergy was used. The
word “bara” meaning a NEW CREATION suggests it never existed before or it was created
othing.”

.ook up the Latin expression ex nihilo & define:

ILESS: Based onverses 1 & 2, would you assume that the earth was destroyed and
d, or that verse 2 is simply telling how God formed the earth?

D UPON: Truth and insights were wrapped in these 2 verses. Science reveals 2 primary
ls are needed to build any substance. These are form and energy. Without them, there is

stiness —a void. Is it coincidence that both are included in these verses? Y/N

iETICS

2 COR 10:5 We demolish arguments and every pretense that sets itself up
against the knowledge of God, and we take captive every thought to make
it obedient to Christ.

Survival Tips
Science is the quest for knowledge. Seeking answers is a God-given
rom your pursuit. “Seek and you will find. Knock and the door will be opened to
ent. you.” Mathew 7:7 “Beloved, do not believe every spirit, but test the

e SEEKING spirits to see whether they are from God, for many false prophets have
ding resources gone out into the world.” John 4:1
dge.

nent te find out Finding answers through seeking and testing isn't unique to the “field”
ks. of science, rather it's the route to discovery for all. Therefare, we
shouldn’t dismiss things lahelad “scieance” as snmeathing seientists da.

ited the heavens and the earth. “And the earth was without form,
he deep. And the Spirit of God moved upon the face of the waters.
iter and by water.

nverse 1, “bara” indicates a NEW CREATION, ex nihilo.
ilways associated with God’s actions. In the Bible, if man

d (ggah.and yatzar)- In addition, Genesis1:26 uses the word
ixt, “Let us make man in our image.” Immediately following,
in... Does using bara seem purposeful in Genesis 1:1-27

1is translated as deep, abyss, or chaotic mass of elemental
abode previously, or came about “In the beginning...," we
1e showed me a pure river of water of life, clear as crystal,

d of the Lamb. In the middle of its street, and on either side
Jore twelve fruits, each tree yielding its fruit every month.”

ving from the throne of God (described in Rev. 22:1-2).
heaven, a river flows that is known as the “water of life.”

* flowing out from the Temple (Ezekiel 47). It's also revealed
h was formed (2 Peter 3:5), and out of water the heavens

3. New life in the womb is surrounded by an envelope of
w life is imminent. Read John 3:5, 8 and Titus 3:5. What
y water?

ard ruach for Spirit is also translated life giving power, wind
translated hover, flutter, or shake. It's clear that God's

| MAlhat farm amtitioe are all crestine allomatieal mhaoeis =l
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