


In a chemical reaction, some molecules (the reactants) are broken 

apart into smaller pieces, then put back together again into 

different molecules (the products). 

Whatever you end up with must be made of  the same matter as 

those with which you started.

All chemical reactions need energy to get started. Enzymes are 

used to lower the amount of  energy needed.
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enzyme noun

en·zyme | \ ˈen-ˌzīm \

any of  numerous complex proteins that are 

produced by living cells and catalyze specific 

biochemical reactions at body temperatures



enzyme noun
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A catalyst is a substance that helps to speed up 

a chemical reaction without itself  being used 

up.



In any chemical reaction, you start with some 

molecule(s) [the reactants] and you end up with some 

different molecule(s) [the product]



In biochemical reactions (those occurring in living 

things) we call the reactants substrates

(products are still called products)









Enzymes lower the activation energy needed for a chemical 

reaction to occur.

Every type of  enzyme in the body works with specific

substrates (determined by the shape of  an enzyme’s active site).

Enzymes, like all catalysts, are not used up when speeding up a 

reaction (they can be used over and over again).



Chemical symbols

CO2 (carbon dioxide)

What is CO2 made of ?



Chemical symbols

C6H12O6 (glucose)

How many carbon atoms are in a glucose molecule?

How many hydrogen atoms are in a glucose molecule?

How many oxygen atoms are in a glucose molecule?



Chemical symbols

6CO2
How many carbon atoms, and how many oxygen atoms, are shown here?



Chemical symbols

6CO2
There are 6 carbon atoms and 12 oxygen atoms



When writing out a chemical equation, 

we use an → symbol 

to separate the reactants from the products.



Balance this equation:

CO2 + H2O + sunlight → C6H12O6 + O2



6CO2 + 6H2O + sunlight → C6H12O6 + 6O2



Photosynthesis

6CO2 + 6H2O + sunlight → C6H12O6 + 6O2

What is generally happening in this reaction?



Cellular Respiration

C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP

What is generally happening in this reaction?



6CO2 + 6H2O + sunlight → C6H12O6 + 6O2

C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP

What do you notice about these chemical reactions?



6CO2 + 6H2O + sunlight → C6H12O6 + 6O2

C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP

These two reactions form a cycle whereby energy is converted 

from one form to another 



6CO2 + 6H2O + sunlight → C6H12O6 + 6O2

C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP

Where in these reactions is energy present?



6CO2 + 6H2O + sunlight → C6H12O6 + 6O2

C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP







Plant cells contain organelles called chloroplasts.

It is within the chloroplasts that photosynthesis takes place.

Within the chloroplasts are pigment molecules called chlorophyll.

Chlorophyll absorbs light energy for use in the reaction.



Organelles

Specialized structures in a cell that have their own membrane



Why are they green?





Light-dependent reactions
Harnessing the energy of  the sun

Calvin cycle
Production of  high-energy glucose



electron carrier    

Molecules that are capable of  accepting electrons from one 

molecule and donating them to another in the process of  

electron transport. 

As the electrons are transferred from one electron carrier to 

another, their energy level decreases, and energy is 

released. 



Light-dependent reactions



Sunlight splits H2O molecules

Oxygen is released

Hydrogen ions and electrons from the hydrogen atoms are used to power the 

Calvin cycle



Calvin cycle



The hydrogen ions and electrons combine with CO2 to form C6H12O6 (glucose)





Glycolysis
Splitting glucose molecules

Krebs Cycle
Release of  CO2

Electron Transport Chain
Production of  the majority of  ATP energy
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electron carrier    

Molecules that are capable of  accepting electrons from one 

molecule and donating them to another in the process of  

electron transport. 

As the electrons are transferred from one electron carrier to 

another, their energy level decreases, and energy is 

released. 



1. Glycolysis: glucose is split into two smaller molecules called 

pyruvate (pyruvic acid) and 2 ATP are produced… takes place in the 

cytoplasm

2. Krebs Cycle: if  oxygen is present, 2 more ATP is created, and 

CO2 is released… takes place in the mitochondria

3. Electron Transport Chain: 32 more ATP molecules are 

produced… takes place in the mitochondria
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The Krebs cycle and electron transport chain 

only occur if  oxygen is present in the cell.

This is called aerobic respiration.



If  no oxygen is present in the cell, ATP can still 

be created (glycolysis still occurs)

This is called anaerobic respiration.



Anaerobic respiration is also known as 

fermentation.



So, how much ATP is produced from each glucose 

molecule if  no oxygen is available to the cell?



2 

ATP

32 

ATP

2 

ATP





6CO2 + 6H2O + sunlight → C6H12O6 + 6O2

C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP

Remember, these two reactions act as a cycle.

What implications does that have for living things in an ecosystem?





videos


