INTRO TO ORGANIC CHEMISTRY



Name:__________________
Read on the left





      Answer on the right

	Matter is anything that takes up space and has mass

All matter is made up of one or more ELEMENTS.  Elements are found in nature as solids, liquids, or gases.  Scientists have organized natural Elements into a periodic table.  

Elements can take on different properties when they are bonded together with other elements to form a MOLECULE.

For example: 

CO2 =  1 carbon + 2 oxygen 

NaCl  (table salt)  = 1 Sodium  + 1 Chlorine
H2O2  =  2 Hydrogen + 2 Oxygen 

(hydrogen peroxide fizzes when cleaning cuts)
	Using the periodic table, identify how many of each element are bonded to make the below molecules:

O2:  __________________________________________

(oxygen you breathe in)

C9H8O4:  _______________________________________

(Aspirin you take for pain)

C8H10N4O2:          
  ___________________________________________________

                                     (caffeine in your soda)


	Molecules can be considered INORGANIC or ORGANIC

INORGANIC Molecules:   no Carbon atoms bonded to hydrogen atoms.
ORGANIC molecules:  have a Carbon atom bonded to a hydrogen atom.


For Example:  


O3 (ozone) =  inorganic

C6H12O6 (table sugar) = organic
	Identify if the molecules below are organic or inorganic:

Methane (CH4):  _______________________________

Water (H2O):  _________________________________

Salt  (NaCl):  ___________________________________

Vitamin B (C63H88CoN14O14P):  _______________________

Carbon dioxide (CO2): ______________________________



	All Organisms are constructed from molecules and consume molecules to maintain health.  This organization creates a hierarchy of MICRO (small) Biology.

atoms ( molecules ( organelles ( cells
Atoms & molecules are considered abiotic because they are not made of cells.  CELLS are the smallest unit of LIFE because they are the smallest thing that has ALL the characteristics of life.

Based on the hierarchy of microbiology, our cells are made of molecules.   We will be learning about 4 of these molecules (Carbohydrates, Lipids, Nucleic Acids & Protein).  These molecules are large in size, so they are known as MACRO-molecules.  These molecules have carbon atoms bonded to hydrogen atoms.
	Define abiotic:  

___________________________________

What is the smallest unit of life? _______________

All 4 macromolecules we will learn about 

contain Carbon bonded to Hydrogen; therefore, they are  considered ____________________  molecules.

List the 4 macro-molecules we will discuss in Unit 5:

1)                                        2)

3)                                            4)

                        .


Carbohydrates
          Read on the left                                                                                              Answer on the right.




	Carbohydrates are used as an immediate energy source for all living organisms.  They also function as structural support in cell walls of plants and exoskeletons of insects and crustaceans.  

We often think of carbohydrates in relation to what we eat.  Foods that are high in carbohydrates include: candy, potatoes, pasta, bread, etc.

Carbohydrates are a macromolecule, some are made up of many monomers linked together.  They are made of smaller subunits called monosaccharides.  Monosaccharides have carbon, hydrogen, and oxygen in a 1:2:1 ratio.  Monosaccharides or simple sugars include glucose, galactose, and fructose.  Glucose is the main energy source for most living organisms.

These simple sugars combine to make disaccharides (double sugars, like sucrose) and polysaccharides (long chains, like cellulose, starch, and glycogen).
	Name 2 functions of carbohydrates.
List examples of ways you get carbohydrates.

What are the subunits called that make up carbohydrates?

What is the ratio of C, H, and O in monosaccharides?

Name the main energy source for living organisms.

Monosaccharides are ___________________ sugars.

Long chains of sugars are called _________________________.

Name 3 polysaccharides.


	As stated above, glucose functions as the main energy source for living organisms.  Organisms must either obtain glucose from their environment (eating) or they must make their own glucose (ex: photosynthesis).  
Organisms that must eat to obtain glucose are called heterotrophs.  The energy in the food they eat gets broken down into glucose.  Their cells use this glucose for energy.

Organisms that make their own glucose are called autotrophs.  Autotrophs can use an outside energy source, such as the sunlight, to create the glucose their cells need.
	Is glucose a monosaccharide or polysaccharide?
What is the function of glucose?

Organisms that must eat to obtain glucose are called ______________________.
Give an example of a heterotroph.

Organisms that can make their own glucose are called ______________________.

Give an example of an autotroph.



	A carbohydrate that is made up of long chains of monosaccharides (or simple sugars) is called a polysaccharide.  Polysaccharides can be broken down by living organisms into glucose molecules.  Remember that glucose is the main energy source for most living things.  They must get glucose one way or another.  Plants make their own glucose.  Sometimes a plant does not need all the glucose they make, so they can store it in the form of a polysaccharide.  There are 3 main polysaccharides you must know.  All of the polysaccharides are made of many glucose molecules bonded together.
1. Glycogen is the principle storage form of glucose in animals.  It is stored mainly in the liver and muscle cells.
2. Cellulose is the structural component of cell walls in plants.  It is used to make paper and wood.  Humans cannot break down cellulose.  This makes up most of the fiber in our diet.  Many animals have bacteria in their intestines that break down cellulose for them.

3. Starch is the principle storage form of glucose in plants.  Starch is the most common carbohydrate in the human diet.  
	What is a polysaccharide?
Living organisms break down polysaccharides into what molecule?

List the 3 polysaccharides you need to know.

How are these 3 polysaccharides formed?

What is the function of glycogen?

What is the function of cellulose?

How is cellulose beneficial to humans?

What is the function of starch?


          Lipids

            Read on the left.                                                                                              Answer on the right.

	Lipids are large, nonpolar (won’t dissolve in water) molecules.  They are commonly known as fats, oils, and waxes.  Lipids are primarily made up of the elements carbon, hydrogen, and oxygen.  These elements do not occur in any definite ratio.  The subunit for a lipid is a fatty acids and glycerol.  Fatty acids are long chains of C and H.  Often 3 fatty acid chains will link up with a glycerol molecule, creating a triglyceride.

Lipids have 4 functions.  The main one is long term energy storage.  Lipids also make up the cell membrane in most living organisms, and they act as waterproof coverings and insulation.  
	Will lipids dissolve in water?
What is another name for a lipid?

What elements make up a lipid?  How does the ratio of those elements differ from a carbohydrate?

Name the subunit of a lipid.

What molecules make up a triglyceride?

List out the 4 functions of a lipid.



	There are two specific lipids that you must know.  One is a phospholipid.  Phospholipids make up the cell membrane in living organisms.  A phospholipid is made up of a “water-loving” head and 2 “water-fearing” tails.  Phospholipids align into a bilayer (2 layers of phospholipids) to form cell membranes.

The other class of lipids you must know is steroids.  Steroids perform a wide range of functions, such as regulating metabolism, immune response, and reproduction.  Some specific examples of steroids and their functions are below:

1. Cholesterol – build and maintain cell membranes

2. Testosterone – male sex hormone

3. Estrogen – female sex hormone

4. Anabolic steroids – increases protein synthesis and builds up muscle
	What are the two lipids you must know?
What is the function (job) of a phospholipid?

Describe the structure of a phospholipid.

What steroid is an important component of cell membranes?



	Nucleic Acids

	Nucleic acids carry the genetic information in a cell.  They are made primarily of carbon, hydrogen, oxygen, nitrogen, and phosphorus. The subunit of a nucleic acid is a nucleotide.  Two examples of nucleic acids are DNA and RNA.  
DNA or deoxyribose nucleic acid is the molecule responsible for carrying and passing on genetic information.  DNA is contained within the nucleus of eukaryotic cells.  It is the molecule that contains instructions for making a cell’s proteins.
RNA is a molecule that aids in protein synthesis.  RNA job is to take the genetic message outside of the nucleus during protein synthesis.
	Nucleic acids carry ______________ information in a molecule called __________ or __________________________________.
DNA has the instructions for making a cell’s ________________.

___________________ are the subunits making up a nucleic acid.

What is the function of RNA?


        Proteins
             Read on the left.                                                                                            Answer on the right.
	Proteins are made of the elements carbon, hydrogen, oxygen, and nitrogen.  The subunits for all proteins are called amino acids.  Proteins are often called polypeptide chains.
There are structural proteins, which make up most cell parts, and functional proteins, which carry out chemical reactions within a cell.  A common structural protein is keratin, which is found in hair and nails.  A class of functional proteins are called enzymes.  Enzymes function to carry out chemical reactions in cells.   
Foods that are high in proteins are meats, eggs, nuts, and seeds.

	What elements make up proteins?
What is the subunit of a protein?

Another name for a protein is __________________________.

State the function of a structural protein.

State the function of a functional protein.



	Insulin is a protein that regulates glucose levels in the blood.  Insulin is made in the pancreas, then travels to the liver.  It causes the liver to convert the excess glucose from the blood into glycogen (think back to the carbohydrates we learned).  This works to lower glucose levels in the blood.
Someone who has elevated blood sugar because of malfunctioning insulin has diabetes.  They may have to take insulin injections to control their blood sugar.
	What is the function of insulin?
Explain how insulin works to lower glucose levels in the blood.

What disease is associated with malfunctioning insulin?

How may someone treat the above disease?



	Hemoglobin is the iron-containing protein found on red blood cells.  Hemoglobin is responsible for carrying oxygen to tissues throughout the body.  It is made in the bone marrow.  
Sickle cell anemia is a disease that is associated with malfunctioning hemoglobin.  An individual with sickle cell anemia has abnormally shaped red blood cells.  Their red blood cells do not efficiently carry oxygen throughout the body.
	What is the function of hemoglobin?
What is the disease associated with malfunctioning hemoglobin?



	Enzymes are proteins that act as biological catalysts (speeds up chemical reactions).  Cells contain thousands of different enzymes to control the functions of the cell.  Enzymes must physically fit a specific substrate to work properly.  The place where a substrate fits an enzyme to be catalyzed is called the active site.  The enzyme changes the substrate into a new product or products.  Excess heat and/or a change in pH can change the shape of enzymes and their active sites so the enzyme is unable to work.  When an enzymes shape gets changed, it is denatured and will no longer work properly.  Color the enzyme (B) purple, the substrate (A) yellow, and the products (E) green.
	Enzymes act as _______________________________.
What does a catalyst do?

Explain how an enzyme works.

What can denature an enzyme?

What happens when an enzyme is denatured?
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