Biol 2305 (Human Physiology) Objectives for Biol 2305 Assessment Test 

(Based on High School Biology and Chemistry TEKS)

1.  Understand the metric system (International System of Units, SI) of measurement, including the following:

a) Identify the metric system units for length, mass, time, and volume.

b) Identify the following prefixes added to the metric base units to represent quantities that are larger or smaller than the base units: kilo, deci, centi, milli, micro, and nano. 

c) Be able to convert between the metric units (for example, kilometers to millimeter).

2.  Understand the properties of matter, including mass, states of matter (solids, liquids, and gases), and motion of particles.  Recognize examples of each.

3.  Differentiate between kinetic energy and potential energy and know their characteristics.  Recognize examples of each.

4.  Describe the conversion between kinetic and potential energy.  Recognize examples.

5.  Explain the basic structure of an atom, including the following:

a) protons (characteristics and location)

b) electrons (characteristics, location, and electron shells) 

c) neutrons (characteristics and location)

6.  Identify common elements and compounds, using scientific nomenclature.

a) Know the common chemical symbols for: oxygen, carbon, hydrogen, nitrogen, calcium, potassium, sodium, chlorine, iron, and phosphorus.

b) Know the chemical formula for carbon dioxide, carbon monoxide, water, hydrochloric acid, sodium chloride, and sodium bicarbonate (also known as sodium hydrogen carbonate).

7.  Name the three classes of chemical bonds, explain how they hold atoms together, and discuss their relative strengths (that is, how easily can the bonds be broken?).

a) Explain how valence determines whether or not atoms will forms chemical bonds and what type of bonds they will form. 

b) Explain the role of electrons in chemical bonding.
c) Differentiate between covalent and ionic bonds.  

d) Contrast covalent and ionic bonds with hydrogen bonds.

e) Compare and contrast polar and nonpolar compounds.

f) Be able to identify the type of bond in the following:  NaCl, H2O, O2, HCl, CO2
g) Be able to identify the type of bond between adjacent H2O molecules.

8. Understand the following about chemical reactions:

a) Explain the standard notation for ions and number of atoms in a formula

b) Be able to write and interpret a simple chemical reaction, identifying reactants and product.

c) Discuss factors that influence chemical reactions, including temperature, concentration, surface area, and presence of catalysts.

d) Be familiar with the concept of equilibrium.

9. Describe the properties of water and its importance to living systems.

10. Understand the following about salts, acids, bases, and buffers:

a) List and compare the properties of salts, acids, bases, and buffers.

b) Define:

(1)  dissociation

(2)  anion

(3)  cation

c) Identify the characteristics of a neutralization reaction.

11. Describe the pH scale and how it relates to the hydrogen ion concentration of a solution.

12. Discuss the properties of organic molecules with respect to the following functional groups: hydroxyl (alcohol), carboxyl (carboxylic acid), sulfhydryl, phosphate, and amino (amine).
13. Describe interrelationships among temperature, concentration, pressure, and volume of gases contained within a closed system.

14. Compare the structure and function of different types of biomolecules:

a) carbohydrates:  monosaccharides, disaccharides, and polysaccharides 

b) lipids:  fats (neutral fats or triglycerides), phospholipids, and steroids (cholesterol) 

c) proteins:  amino acids, peptides, and proteins

d) nucleic acids:  nucleotides, DNA, RNA, and ATP

15. Understand the following about enzymes:

a) Define the following terms:

(1)  enzyme

(2)  substrate

(3)  products

(4)  active site

b) List the characteristics of enzymes and factors that affect enzyme activity (pH and temperature).

c) Discuss how enzymes work.

16. Describe the structure and function of the following parts of eukaryotic cells: plasma membrane, cytoplasm, nucleus, mitochondria, ribosomes, endoplasmic reticulum (smooth and rough), Golgi apparatus, lysosomes, cytoskeleton (actin fibers, microtubules, and intermediate fibers), centrioles, cilia, and flagella. 

17.  Define and describe cellular processes:

a) Homeostasis (including the role of feedback mechanisms in maintaining homeostasis)

b) Transport mechanisms including the following:

(1)  diffusion

(2)  osmosis (including the concept of tonicity, the effects of isotonic, hypotonic, and hypertonic solutions on cell volume)

(3)  facilitated diffusion

(4)  active transport (solute pumps, endocytosis, and exocytosis)

c) Selective permeability of plasma membrane and how the size, electric charge, and lipid solubility of molecules affect movement across the membrane.

18. Discuss the processes of cellular respiration, including glycolysis, Krebs cycle (citric acid cycle) and oxidative phosphorylation (electron transport system and electron transport chain).  

a) Which processes require oxygen?  

b) What is the location of each process?  

c) What are the starting and end products of each process?

d) Explain the role of ATP and ADP in energy transfer.  

19. Define replication, transcription, and translation.

20. Compare the processes of mitosis and meiosis.  What is the significance of crossing over and independent assortment?

21. Describe the levels of organization in multicellular organisms (chemical, cellular, tissue, organ, organ system, organism).

22. Describe the overall functions of these systems:  circulatory, digestive, nervous, endocrine, reproductive, integumentary, skeletal, respiratory, muscular, urinary, and immune.

23. Read a short science article that relates in some fashion to the objectives above.  After reading the article, answer a series of questions concerning the information covered in the article.  
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