The Chemistry of Life

or

Monomer – Polymer (Part I)

Ok – we have done a lot of lecture.  Let’s kick back and play with this stuff a bit.  

By the end of this activity sheet, you will be more comfortable with this new vocabulary.  

But let’s have some fun and games on the way.  

1
Atoms 
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All matter is composed of atoms which are the smallest particles into which a substance can be divided and still retain its chemical properties.

An atom has positively charged protons and neutrally charged neutrons in the nucleus, with tiny negatively charged electrons in orbit about the nucleus.
Carbon above is an unhappy camper because it wants to see 8 electrons in its outer shell!  

How many electrons does Carbon see in its outer shell as a solitary atom?  _____

Before we go any further – click on GAME!
2
Compounds
Salt crystals are also known as ionic lattices!
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Explain why the sodium atom is an “unhappy camper”:  

Because the sodium atom ____________________________

when it “wants” _______________

Explain why the chlorine atom is an “unhappy camper”:  

Because the chlorine atom ____________________________

when it “wants” _______________

Explain why the sodium ion above is a “happier camper”:  

Because the sodium ion ___________________________________________________

Explain why the chlorine ion above is a “happier camper”:  

Because the sodium ion ___________________________________________________

Remember; a grain of salt is a very large lattice or crystal – so large it is visible!

Click on animation to review

Compounds continued – Molecules with covalent bonds
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Above are shown tow Hydrogen atoms and one Oxygen atom.  

None of them are “happy campers”!  Explain:

_____________________________________________________________________
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If these three atoms share electrons, they become “happier campers”!

Explain:

________________________________________________________________________________________________________________________________________________

another game before going on!

Explain why the “Oxygen End” is slightly negative in charge and the “Hydrogen End” is slightly positive.  Click on HINT: 

________________________________________________________________________________________________________________________________________________

So what does Mr. Mueller mean to say one atom is an “electron pig”?!

Another animation!  Notice the Oxygen is getting more than its “fair share” of electrons!
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Imagine this as a picture of a “negative ion”

Now, imagine this ion surrounded by water molecules.  Remember that water molecules rotate to align positive with negative.  Click on REVIEW.
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Observe an ion is mixed with water? When dissolved, an ion doesn't just jumble in with the water. Instead, it attracts a shell of associated water molecules and becomes a much larger entity, which might look like this.  Of course, unlike these cartoons, none of the molecules is static. Click for a more dynamic view of what happens when ions dissolve in water.                                   (Wait for the program to load)
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Hydrogen Bonding in Water Molecules





Remember that salt has both positive and negative ions.  Each kind of ion attracts its own shell of water.

Now you know why salt dissolves in water!

“Reality Check”

Scientists do not use simple vocabulary like ours!  They need to feel important, so they use “scientific vocabulary”.  

[image: image11.png]29 Ban 9
255y Ty g




Instead of saying water has an “Oxygen End” that is slightly negative in charge and a “Hydrogen End” that is slightly positive in charge;                                                 

scientists say that water is “POLAR” 

( positive and negative ends = positive and negative “poles”)

The weak forces of attraction occurring between both “POLES” are called  “HYDROGEN BONDS”

Why is water “polar”?     ________________________________________________________________________

What is a “Hydrogen Bond”? ________________________________________________________________________
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You already know that oil and water do not mix. This is because water is “polar” and oil is “nonpolar”.  In other words, “like only mixes with like”.

Fatty acids are “nonpolar” because they do not have a positive nor a negative end.  

However their “zigzagging” slightly negative carbons find their neighbours’ slightly positive hydrogens; and small forces of “nonpolar” attraction will occur between fatty acids. 
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Three fatty acids can be linked to a 3-Carbon backbone called “glycerol”.  

This molecule is called a “triglyceride”


A triglyceride that is completely saturated would be solid/liquid at room temperature.  

Explain_______________________________________________________________ ______________________________________________________________________

Explain in your own words why salt will dissolve in water, but oil will not.

______________________________________________________________________ ______________________________________________________________________ ____________________________________________________________________________________________________________________________________________

There is a very weird molecule called a phopholipid!  It is almost identical to the triglyceride above.  A phospholipid has sacrificed one of the fatty chains for a phosphate group.  Phosphate is a complex ion that easily dissolves in water.
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The nonpolar fatty acid tails are hydrophobic.  The phosphate “head” is hydrophilic.

Define 

Hydrophobic ___________________________________________________________ ______________________________________________________________________

Hydrophilic ___________________________________________________________ ______________________________________________________________________

For a review, you may wish to play with Chapter 1 and Chapter 2 of this Text 

Quiz 1


Quiz 2


Quiz 3
Your next in class quiz will include questions from the examples above.

cheers

