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What is Chemistry?

Chemistry is the “study of stuff” — what things are
made of, how they behave, and how they change.

Chemists study questions like:

©® What chemicals make up the materials in the
world around us?

@ How are substances alike or different?

©® What happens when we mix substances
together—do they stay the same or create
something new?

All substances in our world are made of chemicals—and
chemists help us understand and use them safely and
effectively.

Chemistry is a BIG field with many different careers.
Chemists might:
» Test products to ensure they're safe for people to use.
» Experiment with substances to create new materials.
» Study how medicines work to keep people healthy.
» Monitor air, water, and soil to keep our planet clean.



Cosmetic chemists
make everyday products
like shampoo, soap,and
makeup. They carefully
mix ingredients together
and test them to make
sure they're safe to use.

Big Question: How can cosmetic chemists design safe
personal care products using ingredients found in nature?

Create colorful t_iyes for
products like skin care.

g @ and face paint.

makeup:



The cochineal (kah-chin-EE-ul) is a tiny
insect that comes from Central America.

The butterfly pea is a plant that comes
from Asia.



Color Testing

1 - Water (dihydrogen monoxide)
2 - Vinegar (acetic acid)
3 - Baking Soda Liquid (sodium bicarbonate, aqueous)

Which combination works the best?
Which colors are safe to use?



pH Scale

Acidic Neutral Alkaline
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Vinegar Water Baking Soda
Reflect
How were you like a cosmetic chemist? LT T Tl
What skills did you practice?
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Forensic chemists use
science to help solve
crimes by studying
evidence left at crime
scenes.

Big Question: How can forensic chemists analyze
substances to solve mysteries?

vour Project

different writing
d out which oné
ote.

Testink from
utensils to fin
wrote a mystery n



Evidence Photo

Water Drop Test Results

Pen/Marker # What happened to the ink?




Which pens or markers do you want to keep testing?

Evidence Ink Test Chromatography Test Setup

—— .
!
s
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Results

Which pen or marker do you think wrote the evidence note?
Write or draw your ideas here.

Reflect
How were you like a forensic chemist?
What skills did you practice? / K
e [ Plq
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TTTh!
Be a Materials Chemist s

Materials chemists
study what things are
made of and create new
materials with special
properties depending on
their purpose.

Big Question: How can materials chemists create
stronger, stretchier slime for a new toy?

w slime toy thatis

ne ;
Createa d stretchier than

stronger an
other models.



Sample Slime Formula

1 Spoonful of Glue 1 Spoonful of Water

Mix well

1 Pipette-ful of Borax Solution

Mix well again

13
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Slime Data Table

Formula Tested Slime Results




Results

Which recipe gave you the best slime?
How would you describe the texture, stretchiness, and overall quality?

Reflect
How were you like a materials chemist?
What skills did you practice? ! P \
1 e . \
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Be a Medicinal Chemist

Medicinal chemists study
chemicals to help create
new medicines.

@ Big Question: How can medicinal chemists design and

control chemical reactions to create new products?

vour Project

ew
Test chemica|s to createan
antacid medicine.



Antacid Tablet Observations
What do you notice about the tablet?
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Testing Chemical Combinations

R R R ) T T
.
.
o
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
o
.
.
..‘0000000000000000000000000000000‘““ ................................................................................ X R RN RN ...

T - Cream of Tartar (potassium bitartrate)
B - Baking Soda Powder (sodium bicarbonate)
S - Powdered Sugar (sucrose)
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Notes

Draw or write anything important or interesting about your tests.

Reflect

How were you like a medicinal chemist?
What skills did you practice?
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Be a Water Chemist

Water chemists study
what's in our water to
find out if it's clean or
polluted. They test for
different chemicals to
make sure water is safe to
drink and healthy for the
environment.

Big Question: How can water chemists clean polluted water
to make it safe for people and the environment?

from a river

ater -

sample toma
clean and safe.
ater filter and test

AW
Des g t it as clean as

ways to g€
possib|e.



Water Sample Observations

21
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Filtration Results
Which methods worked the best?



pH Scale

Acidic Neutral Alkaline

o |
4 5 6 7 8 9 10 1M 12 13 14

Reflect
How were you like a water chemist?
What skills did you practice? )/ P '
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Be a Chemist at Home!

Why are some pancakes light and fluffy while others turn out flat and chewy? The
answer lies in chemistry — specifically, a protein called gluten. This activity will help
you explore how mixing affects gluten and how that changes your pancakes' texture.

What you need:

» 2 cups flour

e 2 cups milk + 1 tbsp lemon juice (or buttermilk)
» 2 tbsp sugar

2 tsp baking powder

2 tsp baking soda

2 tsp salt

1 egg

3 tbsp melted butter

» Cooking oil

» Bowls, whisk, spatula, skillet, measuring tools \

What you'll do:

1. Mix wet ingredients (milk, lemon juice, egg, butter) in one bowl.
2. Mix dry ingredients (flour, sugar, baking powder, baking soda, salt) in another bowl.
3. Combine wet and dry ingredients gently until just mixed. This is your lumpy batter.
4. Split the batter into 3 bowls:
* Bowl A: Leave lumpy.
e Bowl B: Mix until smooth.
» Bowl C: Mix until smooth, then keep mixing 3-5 minutes.
5. Cook pancakes from each bowl. Flip when bubbles form and cook until golden.
6. Make comparisons about the batches:
©® How tall and fluffy are the pancakes?
® How do they taste?
©® Which batch was the best?

Learn more:
https://www.scientificamerican.com/article/bring-science-home-gluten-pancakes/
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