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g inou 040 You might think people study chemistry only in laboratories
or classrooms—but, actually, chemistry is everywhere!

We observe chemical reactions every day. Have you ever watched fireworks?
That's a chemical reaction. Have you ever found sour milk in your refrigerator?
Another chemical reaction! There’s even chemistry happening inside your own
body as you break down the food you eat into usable nutrients. In Chemical
Reactions! With 25 Science Projects for Kids, readers ages 7 to 10 learn
about the atoms and molecules that make up everything in our world and what
happens when different atoms and molecules come in contact with each other.

Explore chemical reactions through 25 hands-on, STEM activities, fascinating facts, essential
questions, links to online resources, and even jokes that help support deeper learning!

Learn more at nomadpress.net/nomadpress-books/chemical-reactions

Softcover: 9781619309449, $14.95 Reading Level: Ages 7-10 .'°

Hardcover: 9781619309418, $19.95 Interest Level: Grades 2-5 s

eBook: all formats available, $9.99 Focus: Chemistry :' LOOKIHSIde
Specs: 8 x 10, 96 pages, color interior GRL: X V

CHEMICAL REACTIONS! CHEMISTRY MATTERS!

property: a characteristic of
something. The way something
looks or behaves.

periodic table: a chart that shows
the chemical elements arranged
according to their properties.

particle: a tiny piece of matter. Matter is made of atoms. Atoms are the All 118 elements are important in symbol: an image or character that
building blocks for all matter and are too the study of chemical reactions. How stands for something else.
WORDS © KNOW tiny to see. In fact, millions of atoms would do chemists keep track of all these
fit in the period at the end of this sentence. elements? EERDEIONNOY
Have you ever played with a balloon filled with helium? Do

you know anyone who wears gold jewelry? Both helium and THE PERIODIC TABLE

gold are special kinds of matter. They are elements! An element

is a pure substance made of just one kind of atom. The periodic table is a chart that lists all the known elements.

Some of these elements are found only in laboratories
and are made by scientists.

Ninety-eight of them are . DID YOU KNOW?-------

found in nature.

All atoms in gold are gold atoms. All atoms in NEVER TRy
helium are helium atoms. Elements combine *0\5 7.

together in different ways to make up all $
the matter in the world. :
I
Different elements behave in different 2 ' o

&
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. Scientists are still
+ discovering new elements!

On the periodic table, each > In 2016, four new elements

. . elements in this interactive chart.
element has its own box .

ways. Gold doesn’t make a balloon element has a number, a * were added to the periodic
float and you can’t wear helium around \ E £ name, and a symbol. Each ; table. You can learn more about

your neck! Instead, all the elements have ” qe“\ ; ) .
different properties. /7@y make up € with the element’s name, its
symbol, and how heavy it is.

P INTERACTIVE PERIODIC
TABLE KIDS

ROBERT BOYLE SETS THE RECORD STRAIGHT

People used to think that there were only four elements: fire,

air, water, and earth. They thought this was true for more than SYMBOL
2,000 years. In 1661, a chemist named Robert Boyle (1627-1691)

challenged this idea. He performed many different experiments that

1 8 < ATOMIC NUMBER

showed there were more than just the four different elements. He Hydrogen Oxygen As you can see )
also helped show that matter was made up of tiny particles that 1.008 15.999 from the chart, H is
behave differently at different times. He proved that gases are small for hydrogen and O

particles surrounded by space. is for oxygen.

ATOMIC WEIGHT ~ NAME
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SAMPLE GLOSSARY

A

acid: a substance that loses hydrogen in water. Examples
include lemon juice and vinegar.

alchemist: a person who practiced an early form of chemistry
with the goal of turning ordinary metals into gold.

alkaline: having a pH greater than 7.

alloy: a mixture of two or more metals or of a metal and another
element.

amino acid: a compound that is used in every cell of the body to
build proteins needed for survival.

atom: the smallest particle of an element. Atoms are the tiny
building blocks that make up everything in the universe.

atmosphere: the blanket of gases surrounding Earth.
attract: when an invisible force pulls things together.
B

bacteria: tiny organisms found in soil, water, plants, and animals
that are sometimes helpful and sometimes harmful.

base: a substance that accepts hydrogen from another
substance. Examples include baking soda and ammonia.

BCE: put after a date, BCE stands for Before Common Era and
counts down to zero. CE stands for Common Era and counts up
from zero. This book was printed in 2021 CE.

biofuel: fuel made from living matter, such as plants.
bond: to stick together.

byproduct: an extra and sometimes unexpected or unintended
result of an action or process.

C

capillary action: the way water pulls itself up into another
material.

carat: a unit of weight used to measure gemstones such as
diamonds and rubies.

carbon dioxide (C02): a combination

of carbon and oxygen that is formed by the burning of something
that contains carbon, the rotting of plants and animals, and the
breathing out of animals or humans.

catalyst: a substance that causes or speeds up a chemical
reaction.
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cell: the basic part of a living thing. Cells are so small they can
be seen only with a microscope. There are billions of cells in
most living things.

centrifuge: a device that rotates at high enough speeds that
contents separate according to density.

chemical equation: a formula that shows substances and their
chemical reaction.

chemical reaction: the combination of two or more substances
that results in a completely new chemical substance. This can
also mean the chemical breakdown of one substance into its
parts.

chemistry: the science of how atoms and molecules combine to
form substances and how those substances interact, combine,
and change.

chlorophyll: a substance that makes plants green. It is used in
photosynthesis to capture light energy.

chromatography: a method of separating a mixture by passing it
through a third material.

compound: a substance made of two or more elements.

compression: when something is squeezed. Gas can be
compressed into a small container by force.

condense: to change from a gas to a liquid.

crystal: a solid with its molecules arranged in a repeated pattern.
D

density: a measure of how heavy a material is for its size.

desalination: the process of removing salt from water to make it
drinkable.

digest: to break down food that is eaten.
dissolve: to mix with a liquid and become part of the liquid.

distillation: the process of heating a mixture of materials to
separate them.

DNA: the substance that carries your genetic information, the
“blueprint” of who you are. DNA stands for deoxyribonucleic acid.

durable: able to last for a long time.
E

element: a pure substance that contains only one kind of atom.
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ESSENTIAL QUESTIONS

BEFORE READING:
Establish Background Knowledge

«  What do you already know about chemistry? Why is
chemistry important?

+  How is chemistry connected to other sciences, such as
biology and earth science?

« Do we think about science differently now than people did in
the past? Why or why not?

Skill Introduction

+  What do you do when you come to a word or phrase you do
not know?

+  How do photographs, videos, and maps help someone learn
about a topic?

CCSS.ELA-Literacy.L.6.4a Use context (e.g., the overall meaning of a
sentence or paragraph; a word’s position or function in a sentence) as
a clue to the meaning of a word or phrase.

CCSS.ELA-Literacy.RST.6-8.9 Compare and contrast the information
gained from experiments, simulations, video, or multimedia sources
with that gained from reading a text on the same topic.

CCSS.ELA-Literacy.SL.6.2 Interpret information presented in diverse
media and formats (e.g., visually, quantitatively, orally) and explain how
it contributes to a topic, text, or issue under study.

DURING READING:
Check for Understanding

*  How can we use knowledge about chemical reactions to
make better choices about our world today?

*  How is chemistry part of your every-day life?

+  Why are there still things scientists don’t know about
chemistry?

CCSS.ELA-Literacy.RST.6-8.2 Determine the central ideas or
conclusions of a text; provide an accurate summary of the text distinct
from prior knowledge or opinions.

CCSS.ELA-Literacy.RST.6-8.4 Determine the meaning of symbols, key
terms, and other domain-specific words and phrases as they are used
in a specific scientific or technical context relevant to grades 6-8 texts

and topics.
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AFTER READING:

Summary and Expansion
*  What is the basic structure of an atom?

«  Can you name some chemical reactions that happen in your
house?

«  Can you think of something that isn’'t made of matter? How
do you know?

+  How do atoms link together and form bonds?
*  Why is water important?
«  What is the difference between a mixture and a solution?

+  What are some of the ways you can tell if a chemical
reaction has taken place?

+  How do scientists keep track of their work when they perform
experiments? Why is it important to stay organized?

«  What are some of the chemical reactions that happen during
cooking?

«  What are some of the chemical reactions happening in your
own body?

*  How does soap work?

«  What are some things that we use gases for? Why are they
important?

«  Whatis an alloy? Why are alloys useful?

«  Why is it important to think about what will happen to a piece
of plastic after its first use?

CCSS.ELA-Literacy.RST.6-8. Follow precisely a multistep procedure
when carrying out experiments, taking measurements, or performing
technical tasks.

CCSS.ELA-Literacy.RST.6-8.7 Integrate quantitative or technical
information expressed in words in a text with a version of that
information expressed visually (e.g., in a flowchart, diagram, model,
graph, or table).

CCSS.ELA-Literacy.L.6.5 Demonstrate understanding of figurative
language, word relationships, and nuances in word meanings.

CCSS.ELA-Literacy.L.6.6 Acquire and use accurately grade-
appropriate general academic and domain-specific words and phrases;
gather vocabulary knowledge when considering a word or phrase
important to comprehension or expression.

Distributed by Baker & Taylor Publisher Services
To order: orders@btpubservices.com, 888.814.0208



Project from Explore Chemical Reactions! With 25 Science Projects
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SUPPLIES
PROJECT! 7 ot
EAT A WATER MOLECULE

We now know what the formula for water looks like. What does an
actual molecule of water look like? How can we see something that
small? Powerful X-ray machinery allows scientists to predict how the
atoms in a molecule look. Let’s build a model so we can see, too.

#* 2 blueberries

| Break a toothpick in half and press one half into the grape,
leaving part of it showing.
- DID YOU KNOW?
2 Attach a blueberry to the other : .
side of the toothpick. ;. Wateris the
- most abundant

3 ) ) - compound on Earth! Notice

grape. Arrange the toothpicks the - element, hydrogen, is
way a cat’s ears would be. needed to form water.

& put the other blueberry on that
toothpick. You've made an edible model of a water molecule! The
toothpicks are holding your fruit together the way a bond holds atoms.
Remember that bonds act like magnets. The bonds hold the hydrogen
and oxygen atoms together, forming a molecule of water!

9 In your science notebook, draw the process
of two hydrogen atoms bonding with an Think About It! what other
oxygen atom. What predictions can you make fruits or vegetables could
based on your drawing? What might a drawing you use to make a water
of a salt molecule look like? molecule? When you
choose, remember that an
6 You can eat your water molecule model, oxygen atom is larger than
but be careful not to eat the toothpick! a hydrogen atom.

WORDS ©© KNOW

X-ray: a powerful wave of
energy that lets doctors see
bones inside bodies.

- Check out more titles and other great activities at nomadpress.net.



Project from Explore Chemical Reactions! With 25 Science Projects
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PROJEGT! * [gggee?—Llla piece of

* candy with a
rough surface,
such as Mentos or
wintergreen mints

This is not a chemical reaction, but it looks like one. It * tape
will show you just how powerful releasing compressed * one 2-liter bottle
gas can be! of diet soda

1 Loosely roll the piece of paper around your container of
mints or Mentos candy. Tape it together and gently tug it off.

2 Go outside and Watch a cloud form as the
stand the bottle of soda hydrogenand oxy/GHIBHeES
on the ground. combine to form water vapor
! . after liftoff of a rocket!

L - = = = = = >

3 Open your candy

and drop them into the 2P UNIVERSE TODAY DELTA 1V
rolled paper.

4 Open the bottle of soda and slide all the candy into the open bottle.
9 Stand back! What happens?

What's Happening? When you drop the candy into the bottle, you're
providing a surface for the carbon dioxide to react with, and the soda
rushes out of the bottle.

Tl‘g This! Repeat the experiment, but crush the candy before
you put it into the bottle. What happens? Why do you think it
happens?

- Check out more titles and other great activities at nomadpress.net.



AUTHOR INTERVIEW

WHAT’S YOUR FAVORITE
PART ABOUT WRITING A
KIDS’ BOOK?

Sharing my love for the subject
matter! When I'm writing, | am
always thinking about you—my
readers—and excited that you'll
be as inspired and awed by
science as | am.

WHAT DO YOU DO WHEN YOU GET STUCK WITH
THE RESEARCH OR THE WRITING?

| take a break and do something physical. | find that taking a
walk in the park with my dog, playing with my kids, a yoga class
or exercise class clears my mind. | always come back with fresh
eyes and a fresh attitude and find my answer.

HOW DO YOU COME UP WITH GREAT ACTIVITY
IDEAS?

I make lists! | start with cool properties of the elements and
compounds and work outward from there.

HOW DO YOU TACKLE THE REVISION PROCESS?

More lists, except with colored markers! | map out what | need
to do and take it in small, color-coded bites so | don’t get
overwhelmed.

WHAT IS YOUR FAVORITE CHEMICAL REACTION
AND WHY?

This is a tough one! | love a good explosion, but I'd have to
say the crystal decoration experiment. Crystals are a marvel
of chemistry with their orderly patterns, beauty, intriguing
properties, and many uses.

More science titles in the Explore Your World series

A'I'OMSAND
MOLECULES!

WITH 25 GREAT PROJECTS
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