Chemical Reactions
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's Bio Z Missi
Today's Bio Zone Mission!

Learn the difference
between Reactants and
Products.
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Discover the magic of Uncover how Enzymes
Activation Energy. speed up life!
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The Mystery of Change: What is actually happening?

Chemical Reaction (The Rusty Train) Physical Change (Boiling Water)

™

\
i Which one creates

something entirely

Bonds are broken and formed.
Clues: heat, light, or a new gas/solid. Yo

& V_/
\ Iron Oxide! . Liquid Water =) Gas Water
&% A
Atoms reorganize into brand new substances! l . P Only the appearance changes,

NOT the chemical makeup.
It's still just water!
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The Recipe of Life: Chemical Equations

Recipe Card

Reactants Products

(The Starting Substances) Rea/CtS to form (The New Substances)
Yields

b ®

This specific recipe provides
your body with energy!




The Magic Rule of Balance ’

Law of | N\
Consa:erv:ltion '€ 05 The number of
of Mass: \ C-frc atoms on the

; \ | VY Sy Reactant side

Matter cannot
be created or
destroyed!

- MUST equal the
¢ 48 Product side.

CcH.,0; + 60, =» 6CO, + 6H,0

)

Coefficients: The big numbers
@ we use to balance the recipe!



Starting the Machine: Activation Energy

Energy Diagram

Héacta'\ls

Activation Energy: A candle won't burn until you light
The minimum push of energy the wick! The flame provides the

needed for reactants to form | activation energy. Once it starts, it
products. keeps burning on its own.




Energy Change: Heat In, Heat Out!

, é ) Exothermic Endothermic Ag’g:; .
D
Releases energy in the form of heat. Absorbs heat energy
(Energy of products is LESS than reactants) (Energy of products is GREATER than reactants)
Example: Cellular Respiration Examples: Photosynthesis
(maintains your body temperature) & Instant Cold Packs

Activation
energy

X+Y
I Products

X+Y
Reactants

Activation
energy

Energy
Energy

Energy

Ener:
released e

absorbed

Product Reactant

. > : >
Reaction progress Reaction progress




Meet the Factory Workers: Enzymes!

A Energy Diagram
Without Enzyme / A w= Without Enzyme
Activation Energy/ : w== With Enzyme
| shrink the energy hillso '\ = i
> reactions happen thousands b
o of times faster!
)
Iﬁ With Enzyme
— W, Activation Energy
Reactants '
(X+Y)
Products
(XY)

>

Reaction progress

Catalyst: A substance that lowers activation energy to speed Qﬁb
Yo up a reaction (it does NOT get used up!).

Q@f Enzymes: Special proteins that act as biological catalysts.
They are essential for life! o)p
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Meet the Specialist Team

Amylase ~ Lipase Protease

Found in saliva. )
Speeds up the breakdown The fat fighter! The muscle worker!

of amylose (starch) Breaks down fats in Breaks down
in your food! your digestive system. proteins.

Did you know? An enzyme’s name usually describes exactly
what it does! Enzymes are specific to ONE reaction.
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How Do They Work? The Perfect Fit!

Step 1: Approach Step 2: Lock & React Step 3: Release

Enzyme-Substrate

» Complex |
A Vi€ a4\ 4
Only substrates with the exact They lock together! The active Products are released! The
complementary shape can fit in site changes shape slightly, enzyme is perfectly fine and ready
the active site—like puzzle pieces! helping bonds break and form. to bind with more substrates.

B

M Gemini Notebook



Enzymes in the Wild!

Venomous snake bites use Hard green apples ripen into Just as worker bees are essential

enzymes to break down the sweet fruit because of the for a beehive, enzymes are the
membranes of human red action of enzymes. essential chemical workers
blood cells! driving processes in your cells.

aa— oS
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Keeping the Workers Happy!

Temperature pH

01234567891011121314'

- .J
g‘

Different enzymes like different pH levels.
Digestive enzymes in your stomach work
best in a highly acidic environment.

Optimal
Zone

°C

Q Acidic Zone

o &
@ | Q"™

Optimal Level: The perfect condition where an enzyme is most active. P

x| &

"\ Human enzymes love 37°C! If it gets too
~ hot or cold, their activity decreases.
(Some bacteria enzymes even love 100°C!)
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Watch Out for Saboteurs: Inhibitors!

Working
Enzyme

Blocked
Enzyme

Inhibitors are substances that reduce or
completely block enzyme activity.

4 A
y

They bind somewhere else and

change the active site’s shape, ﬁ

directly so substrates

et e making it impossible for *

substrates to fit!
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Bio Zone Lab Notes: Key Words

Activation
Energy

Reactants

The new substances
formed (Right side of
arrow).

The starting
substances in a reaction
(Left side of arrow).

The minimum energy
required to begin a
reaction.

Active Site

A substance that
lowers activation
energy and speeds
up reactions.

A biological catalyst
(protein) that speeds
up biochemical
reactions.

The specific location
on an enzyme where a
substrate binds (like a |
lock and key).
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Mission Accomplished!
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