Biology
Chp 2

CHEMISTRY OF LIFE

COMPOSITION OF MATTER


-Matter



Matter:  anything that occupies space and has mass



Mass:  the quantity of matter an object has



Weight:  force produced by gravity acting on a mass


-Elements and Atoms



Elements:  substances that  can’t be broken down chemically into simpler




      Kinds of matter.

· 92 Naturally occurring elements

· Over 100 elements all together

· 90% of all living things are composed of C,H,O,N

· Periodic Table organizes elements

Atom:  the simplest particle of an element that retains all the properties of that element.

· very small

Nucleus:  central region of an atom that makes up the bulk of the mass

3 Subatomic Particles

1. Proton:  +, found in nucleus

2. Neutron:  o, found in nucleus

3. Electron:  -, orbits nucleus

Atomic Number:  number of protons in an atom.

· unique to each element

Mass Number:  total number of protons and neutrons in an atom

Orbital:  3 dimensional region  around a nucleus  that indicates the probable location of an electron.

Isotopes:  Atoms of the same element with different numbers of neutrons.

· All elements have Isotopes

Compounds


-Most elements don’t exist by themselves


Compound:  made of two or more elements combined in fixed proportions


Chemical Formula:  shows the proportion of elements in a compound



-Example:  H20


Chemical Bonds:  attractive forces that hold atoms together in compounds



-each bond contains energy


Covalent Bonds:  two atoms share one or more pairs of electrons.



-Example:  water

-Molecule:  simplest part of a substance that retains all of the properties of that substance and can exist in a free state.


Ionic Bonds:  atoms held together by + & - charges



-Ion:  Charged particle



-Example:  NaCl

ENERGY


Energy and Matter



Energy:  the ability to do work.



-All molecules of matter are in constant motion



-the amount of energy they have determines their state of matter



-3 States of Matter

1. Solid:  low energy, little motion, definite shape and volume

2. Liquid:  more energy and motion, no definite shape, definite volume

3. Gas:  great energy and motion, no shape or volume

Energy and Chemical Reactions




Chemical Reaction:  one or more substances change to produce




one ore more different substances





-energy is always involved in breaking or forming chemical





  bonds





-Reactants yield products





Metabolism:  all the chemical reactions that occur in an 





 organism




Activation Energy:  energy needed to start a chemical reaction.





Catalysts:  a chemical substance that reduces the amount of 





Activation energy needed





Enzymes:  catalysts in living things.






-a protein or RNA that speeds up metabolic 






  reactions without being permanently changed




Oxidation Reduction Reactions:  reactions in which electrons are




Transferred  between atoms





-Also called REDOX  reactions





-Oxidation Reaction:  a reactant losses one or more





  electrons becoming more +





-Reduction Reaction: a reactant gains one or more electron





  and becomes more –

WATER AND SOLUTIONS


Important Properties of Water



Polarity



Polar Molecule:  has oppositely charged ends.



-Water is a polar molecule  (SHOW SHAPE)



Solubility



Water dissolves many substances because it is polar



Hydrogen Bonding



-Water molecules attract to each other forming “Hydrogen Bonds”



-Hydrogen Bonds are weak and form, break and reform regularly



Cohesion



-attractive forces that hold like molecules together




-helps pull water up from roots in plants

-surface tension:  water molecules held together at the surface of water forming a thin skin on top

Adhesion

-attractive forces between two particles of different substances



Capillarity:  causes a liquid to be drawn up a tube



Temperature Moderation



Heat Capacity:  ability to hold on to heat energy



-Water has a high heat capacity meaning it gains and loses heat slowly



-Helps organisms maintain constant temps (EXPLAIN)



Density of Ice



-Ice is less dense than water  (Not Common)



-caused by ice crystals shape, has lots of space in it



-Causes Ice to Float  (Important to Lakes etc.)

Solutions:  a mixture in which one or more substances are uniformly distributed in another substance



-Solute dissolved by the Solvent




-Water is a common solvent



Concentration:  amount of solute dissolved in a fixed amount of solution



Saturated Solution:  no more solute can dissolve



Aqueous Solution:  water is the solvent


ACIDS AND BASES



Ionization of Water:  water molecules split apart




-H2O  (  H+  +  OH-




-H+  +  H2O  (  H3O+




-Explain Hydroxide and Hydronium Ions



Acids:  contains more Hydronium Ions 




-Sour Taste




-When concentrated very corrosive



Bases:  contain more Hydroxide Ions




-Bitter taste and slippery (Soaps)




-Alkaline:  a base



pH:  strengths of Acids and Bases




-0-14, 7 is neutral, above 7 base, below 7 acids

Buffers:  chemical substances that neutralize small amounts of acids or bases




-controlling pH very important to living things




-living things use buffers to control it.

