A&P 241:  Human Anatomy and Physiology I

Gary Brady / SFCC Life Sciences / 2014
Chapter 2 & 3 Notes: BIOLOGY REVIEW

Chapter 2 = Chemical Level of Organization

Chapter 3  = Cellular Level of Organization

GENERAL BIOLOGY REVIEW FOR A/P TEST #1:

1. Know the four major organic compounds and the small molecules they are made of:

Carbohydrates >>>>>>>  simple sugars such as glucose

Lipids >>>>>> glycerol + fatty acid chains

Proteins >>>>>> amino acids

Nucleic Acids >>>>>>  nucleotides

  (DNA        >>>>>>  A, T, G, C)

  (RNA        >>>>>>  A, U, G, C)

2. Cell Structure and Function:

Be able to recognize cell organelles in a diagram or model of a typical animal cell and be able to match cell organelles with their function.

3. Know the four phases of mitosis in the correct order and the key events for each phase. (PMAT):

Prophase = chromatin condenses, spindle forms, nuclear membrane disappears.

Metaphase = sister chromatids line up on the equator of the cell.

Anaphase = sister chromatids are pulled apart at the centromere and chromosomes are pulled to opposite poles of the cell.

Telophase = cytokinesis (cell divides into two new daughter cells), chromosomes decondense, spindle disappears, nuclear membrane reforms.

4. Know the stages of Interphase and the key event for each stage:

Gap 1 (G1) = cell grows in size by making more organelles and cytoplasm.

Synthesis (S) = DNA is duplicated

Gap 2 (G2) = Cell prepares for mitosis

5. Atomic Structure:

Atom nucleus = protons (p+) and neutrons (n0).

Electrons (e-) are in orbitals around the nucleus.

1st orbital (K shell) = 2 e- maximum

2nd orbital (L shell) = 8 e- maximum

3rd orbital (M shell) = 8 e- maximum

The atomic number of an element tells you how many PROTONS are in the nucleus.

NOTE:  since atoms have a net charge of zero, the number of protons (p+) = the number of electrons (e-).

The atomic mass minus the atomic number = the number of neutrons in the nucleus.

Example:  Sodium (atomic number 11, atomic mass = 22.9898)

Nucleus = 11 protons (p+).

23-11 = 12 neutrons also in nucleus.

Also, 11 electrons in orbitals (since # of p+ = # of e-).

Electron orbitals fill: 

   2 e- in 1st orbital

   8 e- in 2nd orbital

   1 e- in 3rd orbital  = total of 11 electrons.

***Be able to calculate the atomic structure for elements #1-18 on the periodic table of elements***

Ion = atom that has a charge.

Cation = positive charge: Na+, Ca++

Anion = negative charge: Cl-

6. Levels of Organization:

subatomic particles (protons, neutron, electrons)

>>> atoms

>>> molecules

>>> cell organelles

>>> CELL (life begins here!)

>>> tissue

>>> organ

>>> organ system

>>> multi-celled organism such as humans.

NOTE:  95% of the atomic structure of all living things is four atoms:  oxygen, carbon, hydrogen, and nitrogen.

Humans = 65% oxygen atoms

         18% carbon atoms

         10% hydrogen atoms

          3% nitrogen atoms

          2% calcium atoms

          1% phosphorus atoms = 99% of atomic composition.

Our most common molecule is WATER....and makes up about 60-70% of our total molecular composition.

____________________________________________________________

7.  CATABOLISM vs ANABOLISM:

Catabolism = breaking down large molecules into small molecules.

Example:

Carbohydrates >>>> simple sugars  

(note: energy is released)

Anabolism - building large molecules from small molecules

Example:

Amino acids >>>> proteins

(note: energy input is required)

____________________________________________________________

8.  OSMOSIS:

= natural unassisted movement of WATER from an area of HIGH water concentration to an area of LOW water concentration.

Solute = substance that is dissolved in water.

KNOW THESE TONICITIES:

Isotonic = solute concentrations are EQUAL on both sides of the cell membrane.

Hypotonic = LOW solute concentration (and therefore HIGH water concentration) OUTSIDE the cell.  

Note: water will move INTO a cell placed in a hypotonic 

solution.  Example:  A red blood cell placed in distilled water will swell up and burst.
Hypertonic = HIGH solute concentration (and therefore LOW water concentration) OUTSIDE the cell.

Note: water will move OUT of a cell placed in a hypertonic solution.  Example:  A red blood cell placed in a hypertonic salt solution will shrink (crenate).
____________________________________________________________

9.  pH:

Know the pH scale.

Acids = pH 0 to pH <7.0

pH 7.0 = neutral (H+ = OH-)

Bases = pH >7.0 to pH 14.

Note: pH 0 is a VERY strong acid; pH 14 is a VERY strong base.

When comparing two solutions, the acidity or alkalinity increases or decreases by a factor of ten times for each number.

Example:

How many times more acid is a solution of pH 2 than a solution of pH 3?  Answer = it is 10 times more acid.

A solution of pH 2 is 100 times more acid than a solution of pH 4 and pH 2 is 1000 times more acid than a solution of pH 5. Etc.

How many times more hydrogen ions (H+) does a solution of pH 2 have compared to a solution of pH 3?  Answer = it has 10 times more H+.

A solution of pH 2 has 100 times more H+ than a solution of pH 4 and pH 2 has 1000 times more H+ than a solution of pH 5. Etc.

The pH scale works the same way for bases.  A solution of pH 12 has 10 times more hydroxyl ions (OH-) than a solution of pH 11 and is 10 times more basic than pH 11.

A solution of pH 12 is 100 times more basic than a solution of pH 10 and has 100 times more OH- than pH 10. Etc.

***Be able to calculate how many times more acid or base one solution is when compared to another solution of a different pH***

____________________________________________________________

END OF CHAPTER 2 AND 3 NOTES (BIOLOGY REVIEW)

