Chemistry of Life


I.  Characteristics of Living Things


A.  Movement


B.  Sensitivity - respond to stimuli from the environment


C.  Growth and Development


1.  reproduction


D.  Complexity



1.  cellular organization - organelles



2.  genetic information - DNA and RNA



3.  metabolism - utilize energy



4.  hometostasis - maintaining balance




a.  examples





1.  temperature





2.  pressure

[image: image1.wmf]II.  Basic Chemistry


A.  Properties of Matter



1.  Physical Properties (never change)



a.  color




b.  odor




c.  shape




d.  texture
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e.  taste




f.  hardness 




g.  density




h.  melting point




i.  boiling point



2.  Chemical Properties (can and often do change)



a.  chemical composition and arrangements of atoms




b.  change in the number of protons in the nucleus
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B.  Phases of Matter




1.  solid



2.  liquid



3.  gas
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C.  Compostion of Matter



1.  atom - basic unit of matter




a.  nucleus
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1.  protons - positive charge





2.  neutrons - no charge




b.  orbitals




1.  electrons - negative charge



2.  atomic number




a.  number of protons




1. determines the chemical and physical properties of an

 



atom



3.  mass number



a.  total mass of protons, neutrons, and electrons


D.  Periodic Table



1.  elements




a.  collection of atoms of a similar kind (same # of protons)



2.  isotopes




a.  atoms which have extra neutrons which cause the atoms to

 



be heavier than others
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3.  groups



a.  metals




b.  nonmetals 




c.  gases



4.  families



a.  atoms which have similar chemical and physical properties 





due to their atomic structure and arrangement


E.  Chemical Compounds



1.  Atoms want to achieve chemical stability



a.  electron orbitals





1.  1st level - 2 electrons





2.  2nd level - 8 electrons





3.  3rd level - 8 electrons



2.  covalent compounds



a.  2 or more atoms share electrons so all outer shells are

 



satisfied





1.  equal sharing – Covalent Bond





a.  example - carbon dioxide (CO2)
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2.  unequal sharing – Polar Bonds





a.  example - water (H2O)
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Oxygen takes electrons

 










closer to it  making the 












oxygen slightly negative 









and the two hydrogens

 







become slightly positive. 


  






It also bends the molecule.



3.  Ionic Compounds (no sharing)



a.  one atom loses an electron while another atom gains the 

[image: image9.wmf]



electron





1.  the exchange of electrons create ions






a.  anions - negatively charged







1.  extra electrons






b.  cations - positively charged







1.  reduce number of electrons





2.  ions of opposite charge are attracted to each other





3.  example - salt (NaCl)












One electron leaves Na 












(leaving a stable 2nd shell)

 










and goes to the Cl, thus

 










filling and stabilizing the

 










outer 3rd shell.
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III.  Biomolecules


A.  Water



1.  important for chemical reactions



2.  ability to dissolve to form solutions




a.  solute - particle to be dissolved




b.  solvent - substance which dissolves the solute




c.  concentration - amount of solute dissolved in solvent




d.  pH




1.  acid - H+ ions released from dissolving





2.  base - OH- ions released from dissolving





3.  neutralization - equal number of H+ and OH-  will

 




combine to form water
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B.  Inorganic Molecules


1.  electrolytes



a.  salts




b.  minerals



2.  vitamins

C.  Organic Compounds - contain the element carbon



1.  Carbohydrates (sugars)




a.  monosacchrides - 1 sugar unit





1.  glucose
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2.  fructose





3.  galactose




b.  disacchrides - 2 sugar units





1.  sucrose





2.  maltose





3.  lactose




c.  polysacchride - 3 or more sugar units





1.  glycogen





2.  starch





3.  cellulose
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2.  Lipids



a.  fats and waxes





1.  usually solid at room temperature




b.  oils




1.  usually liquid at room temperature




c.  sterols




1.  cholesterol and hormones




d.  phospholipids




1.  compose cell membranes




e.  composition





1.  made of 1 glycerol and 3 fatty acids





2.  saturated






a.  no open chemical bonds





3.  unsaturated





a.  open bonds which can be broken apart



3.  Proteins



a.  composed of amino acids





1.  carbon (carboxyl)





2.  nitrogen (amine)
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3.  hydrogen




b.  Functions





1.  Structure





2.  Movement





3.  Regulation (hormones)





4.  Catalysts





a.  Speeds up chemical reactions





5.  Immunity






a.  Antibodies
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4.  Nucleic Acid




a.  composed of nucleotides





1.  5 carbon sugar  (ribose)






2.  phosphorus





3.  nitrogen bases




b.  responsible for protein synthesis




c.  contains all genetic information

Matter is anything that has mass and takes up space









