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Part 1:    Matter Ecosystems 
 What elements am I made of? 
  

I. Introduction: Matter in Ecosystems  

A. Organisms are composed of 
matter (anything that takes 
up space and has mass) 

B. Organisms in ecosystems 
connect to one another 
through their need for 
matter as well as energy.  

C. As matter and energy flow 
through different organisms 
chemical elements are 
recombined in different 
ways to form different 
products. 

 
 

 

It all starts with the sun. 
 

Where are ecosystems on the biological scale? 
• Sub-Atomic Particles 
• Atoms 
• Molecules 
• Organelles 
• Cells 
• Tissue 
• Organs 
• Organ System 
• Organism 
• Population 
• Community  
• Ecosystems 
• Biome 
• Biosphere 
• Solar System    
• Universe 

 

Atom 

Molecule 

Macromolecule 

Organelle 

Cell 

 

Tissue 

Organ 

System 

Organism  

Population 

Community 

Ecosystem 

Biome 

Biosphere  

Let’s scale down!  

II. What is the relationship between matter                 
elements, and atoms? 

A. Matter is composed 
of chemical 
elements. 

B. An element is a 
substance that is 
made entirely from 
one type of atom. 

C. Atoms are made of 
sub atomic particles: 
protons, neutrons, 
and electrons 

 
 

 

 

Electrons 

Protons 
Neutrons 

III. A Closer Look at Atoms 
A. Determine properties of matter 

B. Electrons arranged in energy 
levels (orbitals) 

C. Valence electrons:                                
e- in outermost shell  

D. Valence shells are complete 
(happy) when full 
 1st orbital=  2  

 2nd orbital= 8 

 3rd orbital=  8 

 4th orbital= 18 
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E. Special Types of Atoms 
a. Ions = atoms that lose or gain electron 

 

 

 

 

 

 

b. Isotopes = atoms that have extra neutrons;  

radioactive isotopes are used in medicine and 

research 

- 

- Gaining an electron 

makes a neg ion 

Losing an electron 

makes a pos ion 

6P 

6N 

Carbon - 12 Carbon - 14 

6P 

8N 

IV. Atoms bond together to form molecules 
and compounds. 
A. Molecules=  2 or more atoms joined together 

B. Compound = 2 or more elements in a fixed ratio; 
(molecule consisting of more than one type of element) 

 

 

C. Electrons are the only particle involved in chemical 
reactions forming molecules and compounds. 

O2 –one type of atom 

     Form a molecule, but not a compound   

Examples: H2O , CO2, NaCl All compounds are molecules;  

NOT all molecules are compounds 

MOLECULE 

COMPOUND 

H2O – More than 1 type of atom 
  Form both a molecule and a compound.  

Squeeze 
in “C” 

V. How do atoms bond together ? 
A. Covalent Bonds =    

two atoms share one 
or more valence 
electrons   

B Ionic Bonds = one  
atom transfers a     
valence electron to 
another atom 

C. Hydrogen Bonds = 
weak attractive forces 
between positive and 
negative parts of  
molecules 

  
 

VI. What happens when atoms form or break 
bonds? 
 A.  Chemical reactions= process of breaking     

and/or forming  chemical bonds 
 

 

 

  

 
 

B. During chemical reactions, reactants go to products:  

    3H2 + N2             2NH3 

                    (reactants)          (products) 

c.  Equations must be balanced 

D.  Mass cannot be created or destroyed.  

     (Law of Conservation of Mass) 
  

 

E. Chemical reactions can create products more 
complex than the reactants. 
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 VII. What are the  chemical reactions  
 important for life? 

A. Photosynthesis: 
  

6CO2 + 6H2O                             C6H12O6 + 6O2                    

                                                                             Glucose 

 Photosynthesis converts light energy to 
chemical energy by converting carbon dioxide 
and water into sugar (glucose) and oxygen. 

           Light Energy 
          

Chlorophyll 

  

   B. Cellular Respiration 
C6H12O6 + 6O2  6CO2 + 6H2O + Energy 
 
     Cellular respiration is what cells do to 

break down  sugars (glucose) into a form 
that the cell can use as energy.  

           

VIII. In closing, Matter in Ecosystems 
A. Matter is recycled 

throughout the 
ecosystem. 

B. The elements carbon, 
hydrogen, oxygen, 
nitrogen ( 96% C,H,O,N) 
make up the molecules 
of living things. 

C. Every organism needs 
molecules like 
proteins, 
carbohydrates, and 
fats to provide the raw 
building materials for 
their cells. 

 

 

LEGO ACTIVITY 

STOP 
 
Lego’s Conservation of Mass 

Matter Ecosystems 
 What are the building blocks of life? 
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A sense of scale 
between living cells 
and atoms: Each 
diagram shows an 
image magnified by a 
factor of 10 in a 
progression from a 
thumb, to a skin cell , 
to organelles, to  a 
cluster of atoms 
forming part of one   
of the many protein 
molecules in our 
bodies.  

A sense of scale between living cells and 
atoms:  

I. What happens when molecules bond together? 

A. Macromolecules form = large 
molecules which are also called 
polymers. 

B. Polymers made up of smaller 
“building blocks” called monomers. 

 

  

 

Compounds 

Important to 

Life 

  A.  Inorganic 

…..lack carbon 

…..from non-living things 

B. Organic 

……contain carbon 

……from living things 

                    

CaPO4  

H2O 

NaCl 

Carbohydrates 

Protein 
Lipids 

Nucleic Acids 

HCl 

II. What macromolecules and 
compounds are important to life? 

6P 

Variety of 

organic 

compounds 

Four 

electrons 

(e-) in the 

outer shell 

Forms strong covalent bonds 

Itself 

Other 

Compounds 

Macromolecules 

 

 Properties of Carbon 

III. What core element forms 
organic macromolecules needed for 

life? 

  Dehydration Synthesis 

a. Forms polymers by combining monomers by 
“removing water”. 

b. Also called “condensation reaction” 

HO H 

HO HO H H 

H2O 

IV. How are 
macromolecules formed? 
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Dehydration Synthesis 
You lose a water molecule to make a bond. 

: 

   

Diagram on page 

 Hydrolysis 

a. Separates monomers by “adding 
water” 

b. Used in digestion of foods 

HO HO H H 

HO H 

H2O 

V. How are macromolecules 
separated or digested? 

Hydrolysis 
You break a bond and gain a water molecule 

  

  

 

Diagram on page 

Our first group of 
macromolecules! 

Can you guess what it is? 

VI. Carbohydrates 
“sugars” 

 

A. Provide energy for organisms 

 

B. Carbohydrates contain:  

 Carbon, Hydrogen and Oxygen (C,H,O) 

C. These elements form a hydrocarbon 
backbone that is used to form …. 

a. Proteins 
b. Lipids 
c. Nucleic Acids 

 

D. The bonds between carbons contain a lot of 
energy. 
E. The body breaks down these bonds to release 
energy. 
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F. The atoms in carbohydrates ingested by an 
organism provide most of the atoms that make 
up the other 3 macromolecules. 

G. Many carbohydrates are polymers; the 
subunits are monosaccharides. 

 

Carbohydrates 

    (Polymer) 

Monosaccharides 

Disaccharide 

Polysaccharide 

Used to build  carbohydrate 

polymers 

2  monosaccharides 
3 or more monosaccharides 

 Monosaccharide 

1 

Simple 

Sugar 

1.Glucose 

2.Fructose 

3.Galactose Milk 

Cell Respiration 

Photosynthesis Made 

during 

Broken 

Down 

During 

Disaccharide 

2 

Double 

Sugars 

Sucrose 

Lactose 

Milk, Milk Products 

Mono + Mono 

= Galactose + Glucose 

Fructose = + Glucose 

Sugar cane 

Beets 

Polysaccharide 

Many 

1.Glycogen 

Mono + Mono 

= 

3 or more 

Mono + 

2.Starch 

3.Cellulose 

Storage molecule 
for plants 

Glucose 

“Animal 
Starch” 

glu glu glu 

The majority of  

sugars that exist in  

nature are 

polysaccharides. 

 

Gumdrop Lab 
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IN: 1. What are the four organic 
compounds essential to life? 

Carbohydrates, proteins, lipids, nucleic acids 

2. What element is at the core of these 
compounds? 
Carbon 

3.Why is this element able to form a 
variety of compounds? 
Only 4 electrons in valence shell;                                                                                     
to be stable carbon bonds                                                                                             
to itself or other atoms 

 

Lipids and Nucleic Acids 

Lets start with a little review... 
Now lets review a couple terms.... 

What do these words mean? So what is a 
macromolecule? 
A very large molecule, such as a polymer or 

carbohydrate, consisting of many smaller 
structural units linked together.  
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Next Word….. 

Polyester 

Polydactyl 

What does 
“Mono” mean? 

LIPIDS 



10/25/2018 

9 

A. Lipids are made up of… 
a. Fatty Acid monomers 

(subunits) = long straight 
chains of hydrogen and    
carbon atoms that have a 
carboxyl group (-COOH) 
attached 

b. Three classes of lipid 
polymers contain fatty acids: 
triglycerides, phospholipids, 
and waxes 
What do you notice 

about the number of 

carbons ? 

A.Store energy for future 
use 

B.Insulate to maintain 
normal body 
temperature and 
cushion the internal 
organs  

C.Waterproof surfaces of 
animals and  plants 
(waxes) 

FAT CELLS 

 

D. Form biological membranes 
 (phospholipids) 

 

 

 

 

E. Produce hormones (steroids) 

  
 

 
 

 

 

a. Two Types of Steroids: Sex and Anabolic 

Testosterone and 
Estrogen 

Increase Muscle 

b.  Cholesterol 
1. Makes other 

hormones 
2. Too much cholesterol 

in blood may lead to 
heart disease 

LIPIDS…Some interesting info 

 
 

 

 

Very 
unhealthy …. 
Can cause 
cancer!!!! 

NATURAL STERIODS IN OUR BODY 
INCREASE MUSCLE GROWTH AND 

BONE DEVELOPMENT AND ARE 
GOOD. TAKING BLACKMARKET 

ANABOLIC STEROIDS IS ILLEGAL 
and DANGEROUS!!!!! 

 

 

http://vanderbiltowc.wellsource.com/dh_images/clogged_artery.jpg
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• Fruits and flowers produce 
a waxy coating to keep 
from drying out. 

• Ear wax traps dust, sand, 
and other foreign particles 
from going deeper into the 
ear and causing damage.   

• Beeswax- a structural 
material to hold honey in 
the hive 

 
 

 

III. Types of Fatty Acids:                                                           
 Saturated     vs.       Unsaturated Acids 

 
Saturated Fatty Acids  - only single 
bonds 

 
 
 
 
 

 

Unsaturated Fatty Acids -contain at least 
one pair of double bonds (better) 

 

A. Like carbohydrates, lipids are made up of : 

THINK: “CHO” 
B. Carbohydrates have twice as many hydrogen 
 atoms as the number of oxygen atoms. 

  EX:  C6H12O6   (Remember when we built glucose) 

C. Lipids have MANY MORE  hydrogen atoms than oxygen 
 atoms.    

 EX: C27H46O   cholesterol 

 NUCLEIC ACIDS 

A. DNA  
 

= DeoxyriboNucleic Acid 
 

 

B. RNA  
 

= RiboNucleic Acid 

I.What are the types of nucleic acids? 
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II. What are nucleic acids? 

A. Code, transmit, store and express 
genetic information  

B. Transmit heredity by chemical 
sequences in chromosomes 

III. What are nucleic acids made of? 

A. Carbon, Hydrogen, Oxygen, Nitrogen,  
 Phosphorus (CHON + P) 

B.  Subunits (monomers) called nucleotides, 
 connected in long chains 

C. Nucleotides have 3 parts: 
a. 5-Carbon sugar  
b. Nitrogen containing base  
c. A phosphate group  

 

IV. What do nucleic acids do ? 
A. DNA contains the instructions needed for 
an organism to develop, survive and 
reproduce. 

B. DNA ‘’blue prints” are carried by 
RNA and used to produce proteins. 

C. Genetic information in chromosomes is 
passed from parent to offspring 
 

D.  RNA = directs the assembly of     
proteins on ribosomes  
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OUT: What is fat?  List 3 things of importance you learned 

from this video. Proteins 

A. Structural molecules: make 
 up muscles, ligaments, 
tendons, bones, hair, skin. 

B. Transport molecules in and 
 out of cells 

C. Transport oxygen in red 
blood cells (Hemoglobin) 

D. Provide immunity 
(antibodies and white 
blood cells) 

E.  Make up enzymes 
needed for chemical 
reactions 

 

Antibodies attacking a virus 

White blood cell 

 

A. Made of amino 
acid subunits 
(monomers) linked 
in long chains 

B. 20 amino acids in 
the body 

C. Make over 10,000 
different proteins 
needed in the body 
for maintaining life 
 

http://images.google.com/imgres?imgurl=http://school.discovery.com/clipart/images/milk.gif&imgrefurl=http://school.discovery.com/clipart/clip/milk.html&h=393&w=375&sz=7&hl=en&start=1&tbnid=sEWD3eGa_FAtUM:&tbnh=124&tbnw=118&prev=/images?q%3Dmilk%26gbv%3D2%26svnum%3D10%26hl%3Den
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A. Each protein is made up of… 

THINK: “CHONS” 

 
 
B. Different parts of the protein chain interact 
and twist, bend, fold, and compact (like a 
balled up string.) 
Amino Acid Chain 

All Wound Up 

A. Speed up chemical reactions                                    
without being consumed                                                          
or using energy   

B. Enzyme Examples 
• Amylase - breaks down sugar   
• Proteases - break down proteins 
• Lipases - break down lipids  
• Catalase - breaks down hydrogen peroxide  

C. Enzymes are required for chemical 
reactions to occur in  living systems. 

 
 

If you didn’t have enzymes in your stomach to 

speed up digestion, the food would rot in your 

stomach because it would take so long! 

  

 

 

D. Enzymes are called catalysts 
that speeds up  chemical reactions. 
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 E. Enzyme Action Lock and Key Model 

a. Substrate (substance enzyme works on) 

and  the enzyme fit together 
perfectly  

b. One specific enzyme for each 
reaction in the body 

 
  

Enzyme Humor 

A. Temperature :  optimal temperature for the 
enzymes in human cells is 98.6*F (37.5 *C) . 

B. pH:  different for each enzyme  
a. 7 for amylase in the mouth   
b. 2 for pepsin in the stomach  
c. 8 for trypsin in the intestines    

C. Concentration of enzyme and                             
substrate (How much?) 

 
D. If the temperature or pH 
of the enzyme is out of the 

optimal range,             
the enzyme structure    
begins to break down or    
denature.  
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Liver Lab Diagram Sample 

0.5 ml Water 

0.5 ml H2O2 

After 10 min 

0.5 ml pH 3 

pH 3 CONTROL 

0.5 ml catalase 


