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 Chapter 2 Chemistry

Biology


       
     Lecture/ study guide



Mrs. Schalles

Name___________________________________________________________________  Period ____

What does chemistry have to do with biology?  Laws of chemistry -govern the structure & function of all living things.  In living things, matter is constantly being rearranged through changes called ________________ _____________________
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 I. Matter& Atoms        

     Matter________________________________________________________

     Mass___________________________________________________________

A.  The Subatomic level (is inside the atom)


Inside the Nucleus:



1.  Proton- _________________________________


2. Neutron- _________________________________

           Outside the nucleus


3. Electron –_________________________________
     The Total electrical charge of atom is_________________

[image: image4.jpg]


    * Atoms are composed mostly of _____________space - between nucleus &  orbiting electrons
      An orbital-______________________________________________________________________.

      Isotopes  


All atoms of an element have same  #________________ 

           but  do not necessarily have the same # of _____________.
· Isotopes are atoms of the same element with a different # __________________________

· The additional neutrons change the mass of the  atom. 

· Most elements are a mixture of isotopes

B.  The Atomic level-  made of atoms of each element
        Element -________________________________________

        Elements are defined by their # of ______________ (Atomic #) 

           Example- an atom of Hydrogen, (H = ______)  Oxygen (O -________),   Carbon (C-_________)


*The # of electrons in the outer most ___________  ___________ determines bonding properties.

   Elements in Living things-   Approximately ___________ elements occur in living things.  
· 6 elements of critical importance: “CHNOPS”

· _________________ – ___________________ – _______________________

· _________________ – ___________________  - _______________________

· These are found in the ________major groups of ____________________ molecules:
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___________________________
___________________________

· ___________________________     ___________________________

The % of each element in the  Human Body Plus Calcium

      Oxygen ______  Carbon ________   Hydrogen_______  Nitrogen ________ 

     Calcium _________ Phosphorous_________  - Sulfur ________

2.  The Periodic table-  Groups or “ ______________________”

· is a ____________  __________________ in the periodic table 

· these elements share ____________________. 

· groups have similar configurations of the outermost 

      ___________________ shells of their atoms. 

· Group 14 is the ________________ group- Elements in this group have _____ _____________ in its outer energy level.  That leaves ________ empty spots for additional electrons- so Carbon forms ________ _________________ bonds.  Silicon also forms ___________ bonds

 C.  Molecular level

1. Compound- __________________________________________________________________ 

                  **Most elements undergo chemical reactions- combine in ways that arrange their ______so the  

                      outer electron shell is _________ & stable  **Compounds have __________  __________

            Molecule-_______________________________________________________________________

                             _______________________________________________________________________

         2.  Chemical bonds

                 –atoms want to form ____________ ________________  There are several types of chemical  

                bonds to accomplish this:


      _________________ Bonds – some elements are more stable when ______________ electrons           
      _________________ Bonds- some elements really want to __________  or ______________ 





an __________________- forming cation (+) or anions (-)
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Covalent Bonds    example: H2O



Ionic Bonds
examples   NaCl   &    Li F










sharing electrons







forming ions  

II. Energy transfer  in Living Things:

· Definition of Energy- ________________________________________________________________

· Free Energy –_______________________________________________________________________

Chemical Reactions   -many complex chemical reactions occur in living things every second
· Reactant: ________________________________________________________________

· Product:  ________________________________________________________________
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 Reactants & Products- examples:

     

Energy for reactions


1. _______________ Energy- The amount of ___________ needed to _____________a chemical reaction

2. Catalysts & Enzymes – chemical substances which are able to ____________ the amount of activation energy needed for a reaction. 

Enzymes- are ________________   ______________- they lower the activation Energy (Ea) needed for ___________________  ___________________   in _____________  things.

**Why do you think enzymes are so important?

Features of a catalyzed reaction:

**Note the lower 

activation energy 

needed for reaction 

with a catalyst.

Example: Enzymes and chemical reactions in the body

· ________________ is one of many hard working ______________.  It breaks up the ____________  ________ holding the sugar __________________ together.  What happens if you don’t have enough of this enzyme _____________ in your body?________________________________________________ 

III.  Water & Solutions

A.  Polarity-   Water is a ______________ molecule 

· Polar molecules -have an ______________ distribution of charge, though they have a  ____________________ charge.

· Electrons in a water molecule are ___________   ____________ between hydrogen and oxygen

Solubility of Water-  The polarity of water makes it effective at _________________ other polar substances such as sugars, ionic compounds, and some proteins. 
· Water is considered the _________________________________ because so many things can dissolve in it. (non-water soluble means it is not polar- like oil, fats & other lipids)

       Hydrogen Bond  - is the force of attraction between a _________________ molecule with a 
partial _____________ charge & another atom or molecule with a ______________charge
IV. Solutions Definitions      A.  Solutions
     1.  Solution- _____________________________________________________________________

     2.  Solute – ______________________________________________________________________

     3.  Solvent – _____________________________________________________________________

Example: salt is the solute, and water is the solvent

      4.  Concentration- the measurement of the amount of _____________ in a fixed amount of _________.  
Example- a 5 % sugar solution contains 5 grams of sugar + enough water to make 100 ml of solution.

**Concentration increases with amount of Dissolved solute

       5. Saturated Solution- solution in which ___  _________  ___________ can ___________________

       6.  Aqueous Solution- ________________________________________  

What aqueous solutions can you think of that are important to living things?

B.  Acids & Bases

Water forms ions:   H2O  --  H+  + OH-
The H+ then combines with another water to make H3O+  Called a ____________________ ion

The OH- is called a _____________________ ion

1.  _______________ – Has more __________ (Hydronium ions)

2.  _______________– Has more __________ (Hydroxide ions)

 pH scale  - measure the amount of __________________   or _____________________ in a solution

Acid is pH  less than ____________________

Base is pH more than ___________________

Buffers- chemicals that _________________________ small amounts of either acids or bases.

· If you put both an ____________ and a ____________ into the same container of water, they tend to ____________  ________ the effects of one another.  

· Buffers in the body are very important- Ex- you have very acidic stomach fluid & basic blood.  Removing CO2 from  blood helps increase the pH.- Removing HCO3- from blood helps lower the pH.
What is happening in this reaction? 


         CO2 + H20 == H2CO3


          Reactants	Products














Photosynthesis:


6CO2 + 6H2O + Energy (sun)( C6H12O6 + 6O2 Reactants: ___________  + __________   +  ___________


Products ___________________ + _____________


Cellular metabolism:


C6H12O6 + 6O2 ( 6CO2 + 6H2O + Energy (ATP)


Reactants: _______________  + _________________


Products ___________ + ____________ + ____________





Is this reaction reversible?  Explain.














A NEUTRAL pH is __________








