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Water’s Above, On, and
In or Under the Ground!

* |t’s necessary (life)

* |t’s moveable (water cycle)
* |t’s powerful (heat capacity)
* |t’s navigable (ships)

* |t’s climate controlling

* |t’s valuable, but readily
available

e |t’s fun!
* |t’s EVERYWHERE...




The Rime of the Ancient
Mariner (in 1797)

He prayeth best, who loveth best
All things both great and small;
For the dear God who loveth us
He made and loveth all!

By Samuel Taylor Coleridge

Also the saying - an Albatross around
one’s neck... A self-inflicted burden that
holds you back.




Scripture

Often references water
with Christ who is:

* Our Living Water

* The Water of Life

* “A spring of water
gushing up to
eternal life.” John
4:14






Throughout the
Scriptures...

Water references...

* New Creation (our earth)

* New Life (from the womb)

* New Life in Christ (baptism)

As well as...

* Judgment in the Flood | If anyone is thirsty,

18I M COMe 1O M NG Ornink
. n ey
* Cleansing B s Babruse 8t 800,
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* Thirst/Refreshing will iow from wilhia him
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Water in the Beginning,
at Judgment, and End

2 Peter 3:5-6 AMC

For they willfully overlook and forget
this [fact]: that the heavens came into
existence long ago by the Word of God,
and the earth also which was formed
out of water and by means of the water,
by which the world that then existed
perished, being flooded with water.

Revelation 22:1 KJV

And he shewed me a pure river of water
of life, clear as crystal, proceeding out
of the throne of God and of the Lamb.




In the last days,
scoffers... willfully
ignorant, denying the
flood

* |In the past, prior to
the Modern Era,
scientists/naturalists
used the flood of
Noah’s day to
Interpret the rock
record

* What do they do
today?



Professing to be Wise,
They became Fools

Romans 1:22-23

Claiming to be wise, they
became fools and
exchanged the glory of the
immortal God for images
made to look like a mortal
human being and birds and
animals and reptiles



Chemistry —
Matter/\WWater
(enrichment)

Use reasoning to create
hypotheses

Formulate our experiment

Test/experiment

Examine results

Make conclusions or theories
about what you discovered




Experiment —
Water Absorption

» 2 Potato Slices (permeable
membrane)

e Distilled Water
e Saltwater Solution
e Kitchen Scale

Make your Hypothesis!




Essential Properties
of Water

 Capable of 3 states of matter
at earth’s temperatures

 Evaporates and Condenses
* Expands when freezing

* Cleanses ourplanet

* High Heat capacity

* Universal Solvent

* High Surface Tension

* Promotes capillary action

* Responds to the Moon’s pull
* Responds to the Sun’s light




What is Water?

e Water is Matter

 Wateris a Compound
e 2 different elements

* A naturally-occurring
substance

* |lceis a mineral

* Wateris a Molecule
* Smallest unit
* 2 or more atoms
* Bonded together
* Pure substance



Breaking it Down!

Matter Is anything with...

Mass aka
Inertia

Occupies
space




Matter is
made up of
Atoms - the
smallest unit
of matter




Atoms and Particles

Electron

* Although atoms are the smallest unit of
matter, atoms do have parts

* Protons (positive) roton
* Neutrons
* Electrons (negative)

eutron

* Protons & Neutrons have parts
* Up and Down Quarks
* - 1/3 down charge; +2/3 up charge Nucleus

* Although atoms are matter, they are also
packages of high energy particles



Elements

*Apure
substance

* Made up of only
one type of
atom

Same number of
Protons

2ns subshell

2np S

Ins s



Elements

* All matter on
earth or found
in our
universe is
made up of
elements

+ «+— Periods

The Pertodic Table of the Elements, in Pictures

Alkali Noble
Metals Gases
Group 1 18
H 1 He
Hydrogen Helium
Alkali
Earth Boron  Carbon Nitrogen Oxygen
Me+qls Group Group Group Group Halogens
Sg;‘aﬂgd 13 14 15 16 17 Balloons
B 5C 6N 70
Llﬂ'uurn Beryll:um Boron Carbon Nitrogen Fluorme
@ . 5] CC:a @ N @
Batteries Emeralds Eqsu‘?gv’;gnf Baﬂzﬁfcd‘lg: " Protein Air Toufhpasfe Advert'l:lng
ﬂ Al 13 Si 14Pp 155 17 18
Sodium ngnesium Aluminum Silicon Phosphorus [fur Chl lorine
N e
Transition Metals 2 =
Chlorophyll 3 4 5 6 7 8 9 10 11 12 Airplanes st::ﬁ'siﬁ'"d' Bones Eqgs SW,JE"DT;"Q ngh‘r Bulbs
19 Ca 21 Ti 22V 23 Cr 24 Mn 25 Fe 26 Co 27 Ni 28 C 29 Zn 30 Ga 31 Ge 34 Br‘ 35 Kr 36
Potassium Calcium S:undlum Titanium Vanadium Chromium  Manganese I Cobalt Nickel Copper Zinc Gallium Germqruum Arsenlc Selaml.lm romine
\fggmgr:s Shgyrfsg"d B\cycles Aerospace Springs st';];:ﬁss Earthmovers Sfr‘?c?i'res Magnets Coins E‘lﬁf:g;c Imf:l.?nﬁfen*s Lblﬁ:hjesEIEfEBg? S%'mg?ps:ﬂ;’r Poison Copiers Phofgﬁ;::phy Flashlights
Nb 41 Mo 42 Tc 43 Ru 44 Rh 45 Pd 46 Ag 47 Cd 48 In 49 Sn 50 Sb 51 Te 53 Xe 54
Rl.lbidiun Sfmni'l Yﬂrlum Zirconium Niocbium  Molybdenum Technetium  Ruthenium Rhodium Palladium r mium Tin Antimony Tellurium Iodine Xenon
% @ —
\ \- 1
Global Chemical Mag Lev Cuttin Radicactive Electric Searchlight Pollution 0 Liquid Crystal Plated Car Thermoelectric . . High-Intensi
Navigation ~ Firewerks Lasers Pipelines i fioi Diagnosis Guite | pEEREE Con+ro! Jeweer Paint Dlsqplays( CDs) Food Cans  Batteries Coolers  Disinfectant 5 Lamps ty
Cs 55 57 - 71 Hf 72 Te 73 W 74 Re 75 Os 76 Ir 81 Pb 82 Bi 83 84 At 85 Rn 86
Cesium Burlum Hafnium Tunlqlum Tungsten Rhenium Osmium Iridium Plaflnum Msrcury Th llium Lead Bismuth Polonium Astatine Radon
_ Rare :» pYs
e R & Ol | [
Metals =
Atomic Nuclear Mobile Lam Rocket a Low-Tem ercﬂure Fire Anti-Static  Radioactive = Surgical
Clocks DIGQI'IDSIS Submarines Phones Filame':nfs Engines Pen Points  Spark Plugs L"b‘"""e Jewelry  Thermometers Therrnognefers Weights Sprinklers Brushes Medicine Implants
Fr 87 Ra 88 B89 - 103 Rf 104 Db 105%e 106 Bh 107 Hs 108 Mt 109 Ds 110 R 11 Cn 112 Nh 113 FI 114 Mc 115 Lv 116 Ts 117 O 118
Francium Radium Rutherfordium  Dubnium aborgium  Bohrium Hassium  Meitnerium Darmstadtium Rgoenigenium Copernicium  Nihonium Flerovium  Moscovium Livermorium Tennessine 3ganesson
Actinide
Metals Superheavy Elements
Laser Luminous H . . s
Atom Traps  Watches radioactive, never found in nature, no uses except atomic research
119 120 121...
2 Eu 68 Tm 69 Yb
Lnnfhanum Cerlum ium Neodymlum Promefhium Snmnrium Eurnplum Gadnlrnium Terblum proslum Hnlmiurn Erblum Thulium Yﬂerbiwn Lufeﬁum
Rare @, PR
/’ o
Earth i
Metals B,
Telescope h’rer Tarchworkers® Ele:’rrlc Mnfur Lulruhnus Eierzfrlr.' Motor Culnr' MRI Fluorescent Smart Material Laser Optical Fiber Laser Scientific  Phatadynamic
enses m ts eglasses Magnets Dials ugnefs Televisions Diagnnsis mps Acfutﬂurs Surgery Comlnum:uhons Surgery  Fiber Lasers ~ Medicine
& 95 Cm 99 00 Md 101 No 102 Lr 103
Acimlum Thnrlum Prni‘acflnlum Uranlum ep‘fumum Plu‘fnmum Amerlclum Curium Bsrksllum Culjformurn Emsf'emlum Ferrmum Mendelevium  Nobelium  Lawrencium
Actinide
Metals or’ -— )
Rﬂmde'ﬁ?gl*r::e Gﬂf]r!' C'Iqu Radlouchve Nl;ﬂ:gr Rudloachve mg:;un; D;jirggkors Aﬂér:zrgls Radmuchve Aﬂul?:{gll-s radioactive, never found in nature, no uses except atomic research

© 2005-2016 Keith Enevoldsen elements.wlonk.com Creative Commons Attribution-ShareAlike 4.0 International License


https://elements.wlonk.com/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/

Compounds

e Pure substance

e Two or more different
elements

* Joined together
chemically

 Fixed Ratio




The smallest unit
of a Compound is
a Molecule

* A moleculeis a smallest
basic unit of a chemical
substance

 Two or more atoms (can be
the same element such as
O,orN,)

e An Ozone molecule s
simplyO+0+0=0,

Water H,O

Ozoneis a
molecule, but
not a compound

Water is both a
compound
and a molecule

Ozone, Oy



Water is a
Molecule

*H,0-2H’s+10
* Bonded together
* Defined ratio

e Smallest basic
unit of a
chemical
substance




Mixtures

e Two or more substances

* The substances keeps its
chemical identity (doesn’t
combine)

* Retains unique properties

Example — Air contains -
several gases and
particulates; Soda - - - -




Elements, Compounds and Mixtures worksheet

1. Which of the boxes contains:
a) Molecules of an element?
b} Molecules of a compound?
c) Atoms of an element?
d) Do any of the boxes contain a mixture? Explain your answer.

* ¢ wall g
0: o H || “o

2. Look at the following substances. Circle the elements and underline the
compounds
a) Ll b) Nz c) CO d)Clz e)Se fiNaCl
3. How many elements make up each compound?
a) HCl  b)CaCO;  ¢)HNO; d) H:504 &) CH3OH

4 How many atoms are there in each of these molecules?
a) Nz b) COzc) O3 d) CHa g) 50; f) CzHa
5. Circle the molecule with the most atoms, in each pair;

a) HCl or POCI
b) NHzor HNOs

c) CsHsor CzHsOH

d) CHsCOCH3 or CeHe

6. What is the formula for each molecules shown below



Water Is two
elements bonded
together to make
a pure substance
* knownasa
molecule and
also known as a
compound.

Oxygen



Molecules/Water

* Ball and stick

e Structural

* Planetary

e Lewis Structure

e 3-D Models
ot ot
\ /

H H Weakly positive

Hyd ro ge n ( H ) (a) Planetary model of a water molecule

Oxygen (O) Q (o)
R &8 ONO

(b) Three-dimensional model (c) Structural formula for
of a water molecule water molecule




Measuring Angles




The Problem with Models

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

They can be
deceiving




Lesson 1 -4 Levels (Grade/Profic

‘ bCENIC SCIENCE LESSON 1 CHEMISTRY

ency

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



Lab Enrichment
EXPERIMENT




Lab Worksheets

WATER

WATER
Phase Change

LAB ENRICHMENT

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

Worksheet 3

are essential for life to exist on Earth.

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.



Lab Kits

Dissolution Experiment
Polarity Exploration
Mole Units

Angle of Sunlight to
Evaporate Water

Capillary Action
Surface Tension
Periodic Table Exercises
Water Filtration
Diffusion




Classes + Lessons; Optional Enrichment
Lab Supplies + Lab Posters + Worksheets
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