
Photosynthesis –a chemical reaction in which plants 
make sugar for food/energy

http://www.episodeseason.com/science/photosynthesis-made-easy.html

Reactants
(ingredients) 

Products
(made) 

Needed but 
not a 

reactant or 
product

Chemical Equation for Photosynthesis

C6H12O6
Glucose Sugar

By-product 
(waste)

O2
Oxygen

H2O
Water

CO2
Carbon dioxide



Heterotrophs- organisms that need 
to eat to get energy
Hetero-other
Troph-feed

Bond between 
oxygen & carbon

Autotrophs- organisms (plants) that can make 
their own food energy
Auto-self
Troph-feed

sunlight energy is stored in the bonds of the sugar 
molecule.  

Carbohydrates (molecules like sugar/starch) are used to 
store energy 



Reactants Products

Gases- Enter / Exit through pore 
holes in leaf epidermis ‘skin’ 

Water/Sugar-enter/exit through the 
central vein



Stomata –openings that allow gases 
to enter/exit leaf for photosynthesis

Guard cells –two cells that make 
the stomata opening

Closed to prevent 
excess H2O loss 
(transpiration)

Open to let in CO2
and O2 out for 
photosynthesis 

Transpiration–evaporation of 
water lost out of stomata



Closed to prevent 
excess H2O loss 
(transpiration)

Open to let in CO2
and O2 out for 
photosynthesis 

Stomata open and close to prevent 
excess: 
Transpiration–evaporation of water 
lost out of stomata



Cuticle-waxy covering to 
hold H2O in

digitalfrog.com

Leaf Cross-Section

Vein cells =
Xylem -moves water in
Phloem -moves sugar out

Stomata guard cells = 
control movement of 
gases/water vapor

Epidermis cells = clear  
protective skin layer

Mesophyll cells
=photosynthetic cells 
that contain chloroplast
organelles



Chlorophyll –chemical
pigment that absorbs sunlight 
-strong blue/red absorption 
-weak absorption of green; 
instead reflected and enters 
eye

Chloroplast Organelle-
cell ‘mini organ’  
where photosynthesis 
takes place



Why fall colors?
red/orange pigments are covered by concentrated 
green chlorophyll until it dies back in fall









Cellular Respiration

CO2

ATP
Energy

Combustion of glucose to convert energy 
into useable form by autotrophs and 
heterotrophs (opposite of psn)

+ H2O
+

C6H12O6
(glucose)O2

Plants don’t do photosynthesis for animals!
They make food to USE for themselves!

Reactants Products



‘Burn’ glucose with oxygen to 
release energy to do cellular work-
location of cellular respiration

Covalent bonds of glucose 
broken and energy passed to ATP 
molecules (each holds energy of 
one bond)

ATP (Adenosine Triphosphate)
–energy molecule in useable 
form for small cell reactions. 

Mitochondria Organelle



Matter Cycles & Energy Flows
Matter- atoms like carbon, 
hydrogen etc

Conservation of Matter-matter 
is not created or destroyed; 
only recycled.

100% of Matter (atoms) recycle 
- move from ground to air to 
plant repeat (water cycle etc) –
nothing lost!

Ex. Photosynthesis 
6CO2       +    6H2O à C6H12O6 +  6O2

(6 Carbon in, 6 carbon out)



Matter Cycles & Energy Flows
Law of conservation of energy-
energy is not created or 
destroyed- it changes form and 
FLOWS through ecosystems 
–Constant supply of new 
energy needed

Sunlight energy enters 
(photosynthesis) converted to 
chemical energy (glucose) and 
when used by plants/animals is 
converted to heat (not useable 
form- leaves Earth)



Less useable energy

10% Rule- 90% of the 
energy of each level of the 
food chain is used and 
converted to heat (lost); 
only 10% of energy is 
passed from one level to 
next

Autotrophs start all food 
chain with 100% of energy 
that will be available

100%

10% 1%

0.1%

0.01%
0.001%



Carbon Cycle- carbon circulates and transforms back and 
forth between the biotic (living) and abiotic (nonliving) parts of 
the environment 

A new cycle to learn…
Circulates-recycles from air to plant 
(photosynthesis) and back to air 
again (decomposition) etc. 

Tranforms-in air as CO2 in plant as 
glucose C6H12O6 and back to air as 
CO2

Sources – contribute CO2 to the air

Sinks – absorb CO2 out of the air



Photosynthesis –CO2 converted 
into sugar by ocean phytoplankton  
& plants –stored as carbohydrates

Consumption – sugars & 
carbohydrates in plants eaten by 
animals

Cellular respiration –plants & 
animals break down sugars for 
energy and release CO2 to 
atmosphere 

Decomposition – carbon molecules 
in dead plants/animals used as 
energy by bacteria and CO2
released to atmosphere

Fossil fuel formation – dead 
organisms buried so decomposition 
doesn’t happen.  Carbon molecules 
converted to oil, coal and natural 
gas (fossil fuels)

Carbon Cycle Ted Ed

http://ed.ted.com/lessons/the-carbon-cycle-nathaniel-manning


• Combustion- fossil fuels (or wood) are burned to release 
CO2 to atmosphere

• Diffusion – Ocean dissolves CO2 from atmosphere (the 
same can happen in reverse) 

• Shell formation – crabs, clams & plankton remove 
carbon from ocean water to make their shells

• Rock Formation- excess carbon in the ocean forms a 
solid along with dead shells that settle to the ocean 
bottom to become sedimentary rocks

Volcanism – carbon 
trapped in rock is 
released when melted 
into magma then 
erupted out.



CO2 is a Greenhouse gas
responsible for trapping heat 
and warming the planet

Plant photosynthesis reduces 
the amount of CO2 in the 
atmosphere

• By removing inorganic CO2
in air to store as organic
glucose food for plants

Store carbon-Plant a tree!


