Human Anatomy Assessment Test Objectives

A. Overview

1. Describe the levels of organization in multicellular organisms starting with atoms and ending with organisms.

2. Define the term homeostasis. 

3. Describe, in general terms, how negative and positive feedback mechanisms are used by organisms to maintain homeostasis.

B. The Metric System

1. State the basic units of the metric system for length, mass, time and volume.

2. Identify the fraction or multiple associated with each of the following prefixes: kilo, deci, centi, milli, micro, and nano.
3. Combine the prefixes above with a metric unit and know the correct abbreviation of the combined prefix and unit.

4. Convert quantities between the metric units.

C. Biomolecules 

1. Describe why carbon is a versatile element and found in the structure of all biomolecules. 

2. Identify the following functional groups and describe their properties: hydroxyl, carbonyl, carboxyl, amine, phosphate, and sulfhydryl. 

3. Define the terms monomer (also called subunit or building block) and polymer. 

4. Describe the reactions (dehydration/synthesis or condensation/hydrolysis) used to make and break down polymers.

Carbohydrates:

5. Define the terms monosaccharide, disaccharide, and polysaccharide. Identify monosaccharides as the monomers/subunits joined to make disaccharides and polysaccharides.

6. Name and classify the following common carbohydrates as either monosaccharides, dissacharides, or polysaccharides: glucose, fructose, galactose, ribose, deoxyribose, sucrose, lactose, glycogen, starch, and cellulose. 

7. Describe the function of each of the common carbohydrates listed above.

Proteins:

8. Identify amino acids as the monomers/subunits joined to make proteins/polypeptides.

9. Name the parts of an amino acid: (central carbon, amino group, carboxyl group, R group, and H atom).

10. Describe how the R group in each of the 20 different amino acids determines each amino acid's characteristics.

11. Describe the four levels of a protein’s structure, including at which level of structure covalent bonds are important and at which level of structure hydrogen bonds are important.  

12. Describe the importance of shape to protein function.

13. Define the term denaturation.

14. Explain how denaturation affects the function of a protein.

15. Describe how pH and temperature affect protein function.

16. List examples of the functions of proteins in cells.

Nucleic acids
18. Name the two major nucleic acids found in cells.

19.  Identify nucleotides as the monomers/subunits joined to make nucleic acids.

20. Identify the three main parts of a nucleotide.

21.  Distinguish between the four nucleotides used to make RNA and the four nucleotides used to make DNA.

22. Identify genes as pieces of DNA with the instructions for making a specific protein.

23. Describe how two DNA strands are complementary to each other.

24. Identify ATP (adenosine triphosphate) as the RNA “A” nucleotide with two extra phosphate groups.

Lipids:
25. Identify lipids as molecules that are hydrophobic or at least partially hydrophobic.

26. List three types of lipids (triglycerides, phospholipids, and steroids).

27. Compare the structure of triglycerides, phospholipids. and steroids.
28. Compare the function of triglycerides, phospholipids and the steroid cholesterol, including the role of cholesterol as a precursor to other steroids.

D. Structure and Function of Cells

1. State the three tenets of the cell theory.

2. Describe the basic structure of eukaryotic cells: plasma membrane, nucleus, and cytoplasm.

3. Describe the location of intracellular and extracellular fluids and the relationship between the two.

4. Describe the structure and function of the cytoskeleton of the cell. (Note: You do NOT need to differentiate between microtubules, microfilaments, and intermediate filaments.)

5. Describe the structure and function of ribosomes, the rough endoplasmic reticulum (RER), and the Golgi apparatus (also called Golgi body or Golgi complex).

6. Describe how ribosomes, the rough endoplasmic reticulum and the Golgi apparatus work together in protein synthesis and packaging.

7. Describe the structure and function of the smooth endoplasmic reticulum (SER). 

8. Describe the structure and function of lysosomes.

9. Describe the structure of the mitochondrion and its role in energy capture in the cell. 

10. Describe the structure and function of the nucleus.

11. Describe the structure and function of cilia and flagella.
E. The Plasma Membrane

1. Describe the structure of the plasma membrane (phospholipid bilayer, cholesterol, proteins, and carbohydrates) and its overall functions.

2. Identify the function of each following parts of the plasma membrane: phospholipid bilayer, cholesterol, proteins, and carbohydrates.

3. Explain how protein receptors in the plasma membrane allow cells to communicate with each other. 

4. Describe and explain the processes of osmosis and diffusion

5. Explain how the structure of the plasma membrane relates to permeability of substances. 
F. Energy and Cells

1. Explain the role of ATP (adenosine triphosphate) and ADP (adenosine diphosphate) in energy transfer.

2. Define each of the following terms: cellular respiration, glycolysis, citric acid cycle (also called Krebs cycle or tricarboxylic acid cycle), oxidative phosphorylation, and electron transport chain.

3. Recognize that breaking the bonds in glucose and other food molecules releases the energy used to make ATP during cellular respiration.

4. Name the location in the cell where glycolysis occurs.

5. Describe the purpose of glycolysis and its benefit to cells.

6. Identify the reactants and products of glycolysis.

7. Name the location in the cell where the citric acid cycle occurs

8. Identify the products of the citric acid cycle.

9. Name the location in the cell where oxidative phosphorylation occurs, including the specific structure (electron transport chain).
10. Identify the products of oxidative phosphorylation.

11. Describe the role of oxygen in oxidative phosphorylation.

12. Compare and contrast the relative amount of ATP production in glycolysis, the citric acid cycle, and oxidative phosphorylation.

13. Recognize that lactic acid fermentation (not the citric acid cycle) occurs after glycolysis whenever oxygen is not present in the cell's environment.

[Note: You do NOT need to know the intermediate steps of glycolysis, the citric acid cycle, or oxidative phosphorylation.]

G. Mitosis and Meiosis

1. Define the term mitosis. 

2. Describe the outcome of mitosis in terms of the number of daughter cells that result after the parent cell divides and in terms of the number of chromosomes in each of the resulting daughter cells. (Note: You do NOT need to know each of the phases of mitosis.)

3. Compare when mitosis occurs (during growth and repair) and when meiosis occurs (during gamete production).

4. State the function of mitosis and distinguish it from cell division.

5. Define the term meiosis.
6. Define the terms crossing over and independent assortment. 

7. Identify crossing over and independent assortment as two processes that contribute to genetic variation.

8. Describe the outcome of meiosis in terms of the number of daughter cells that result and in terms of the number of chromosomes in each of the resulting daughter cells. (Note: You do NOT need to know each of the phases of meiosis.)
9. Define the term gamete and explain why meiosis is necessary to maintain proper chromosome number after fertilization.

H. Body Systems

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

I. Reading Skills

1. Read a short science articles 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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