2c.  Identify general principles of clinical chemistry theory.
  (1)  Atomic structure- simplest unit of element is atom

(a)  Protons

      1  found in nucleus

      2  mass of 1 AMU

      3  positively charged

      4  number of protons is defined

        as the Atomic number

    (b)  Neutrons

      1  found in nucleus

      2  mass of 1 AMU

      3  neutral charge 

    (c)  Electrons

      1  found in energy levels (shells)

        around the nucleus

      2   mass is 1/1846 th of a proton

      3  negatively charged

  (2)  Electron distribution - electrons are distributed 

    in shells around the nucleus. These shells are 

    assigned letters starting with lowest energy level 

    and the letter K, L, M, N, O, P.  Electrons  

    typically fill the lower energy shells first before 

    filling higher shells.

    (a)  Valence electrons

      1  electrons found in outermost shell

      2  determines how element reacts chemically

        to reach a stable configuration

        a  loss of valence electrons forms cations

        b  gain of valence electrons forms anions

      3   maximum number found using formula 2n2 = max

        where n = energy shell example k=1, k=2

    (b)  Ionic bonding

      1  also called electrovalent

      2  opposite charges attract to form bond

    (a)  Protons

      1  found in nucleus

      2  mass of 1 AMU

      3  positively charged

      4  number of protons is defined

        as the Atomic number

    (b)  Neutrons

      1  found in nucleus

      2  mass of 1 AMU

      3  neutral charge 

    (c)  Electrons

      1  found in energy levels (shells)

        around the nucleus

      2   mass is 1/1846 th of a proton

      3  negatively charged

  (2)  Electron distribution - electrons are distributed 

    in shells around the nucleus. These shells are 

    assigned letters starting with lowest energy level 

    and the letter K, L, M, N, O, P.  Electrons  

    typically fill the lower energy shells first before 
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    (a)  Valence electrons

      1  electrons found in outermost shell

      2  determines how element reacts chemically

        to reach a stable configuration

        a  loss of valence electrons forms cations

        b  gain of valence electrons forms anions

      3   maximum number found using formula 2n2 = max

        where n = energy shell example k=1, k=2

    (b)  Ionic bonding

      1  also called electrovalent

      2  opposite charges attract to form bond

      3  typically formed between metal and non-metals

    (c)  Covalent bonding

      1  sharing of electrons  between two or more

        atoms or elements

      2  two different types

        a  simple covalent

        b  coordinate covalent

  (3)  Periodic table and identification of elements

    (a)  Periods (rows)

      1  horizontal

      2  filled sequentially by increasing atomic number

    (b)  Groups (families)

      1   vertical columns

      2   represents elements that share similar chemical

        properties

      3  each element posses the same number of valence
        electrons

    (c)  Important groups

      1  Alkali Metals

        a  Group IA

        b  +1 valence

      2  Alkali Earth Metals

        a  Group IIA

        b  +2 valence

      3  Halogens

        a  Group VIIA

        b  -1 valence

        c  highly reactive non-metals

      4  Noble Gases (Inert)

        a  Group 0

        b  chemically non-reactive

        c  posses full number of valence electrons

    (d)  Atomic number 

      1  relates to number of protons found in the nucleus

      2  elements are arranged on perodic chart by increasing

        atomic numbers

    (e)  Atomic weights - determined by adding the 

      number of protons (Atomic Number) to the 

      number of neutrons.

      1  defined as weight relative to weight of

        carbon - 12 which is 12.000 AMU

      2  expressed in grams on periodic chart

      3  elements with the same atomic number but different

        atomic weights are called ISOTOPES.

  (4)  Molar concentrations - defined as the ratio of one 

    gram molecular weight per one liter of solution

    (a)  Molecular weight

      1  assigned weight of an atom in grams

      2  commonly expressed as Gram Molecular Weight (GMW)

    (b)  Moles and molar quantity (Avagadro's number)

  (5)  Normal concentrations - defined as the ratio of one 

      gram equivalent weight (GEW) per one liter of solution

    (a)  Equivalent Weight (GEW) - weight (expressed in grams)

     that will combine with one GEW of another element

    (b)  GMW = GEW      TPC

