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Biology 103 Lecture and Biology 103A Lab Objectives 
 

BIOLOGY 103 LECTURE OBJECTIVES Unit 1 – Test 1   Chapters 1 - 8 
The following list of lecture objective is organized by chapter in order of study from Mader, Inquiry into Life 12th Edition.   
 
OBJECTIVES - CHAPTER 1:  THE STUDY OF LIFE  

1. List, describe, and give examples of the characteristics of living things.  
2. Sequence the levels of biological organization from smallest to largest, include:  atom, cell, tissue, organ, organ 

system, and organism. 
3. Explain what is meant by "homeostasis”. Give examples of how the systems of the body contribute to homeostasis. 
4. Explain how development is different from growth.  
5. Compare and contrast the flow of energy vs materials through living things and ecosystems  
6. List the 3 Domains of living things. List the 4 Kingdoms of the Eukarya Domain.  
7. Explain the following as they relate to the scientific method:  initial observations and experiments, hypothesis, 

experiments, conclusion, reporting the findings, theory 
8. Identify and explain control groups when given descriptions of experimental designs.  

 
OBJECTIVES - CHAPTER 3:  CELL STRUCTURE AND FUNCTION    

1. State the cell theory. 
2. Compare and contrast prokaryotic and eukaryotic cell structures. Inlcude: plasma membrane or cell membrane, 

cytoplasm with membrane bound organelles, nucleus, ribosomes, chromsomes.  Name several examples of 
organisms for each type of cell.  

3. Calculate surface area to volume ratios of cubes of increasing size. Formulate a statement about the relationship of 
the size of the cell, the surface area to volume ratio, and the amount of material that can be exchanged.  

4. Briefly describe the fluid mosaic model of membrane structure.  
5. Explain the difference between plant and animal cells, include: cell wall,  vacuoles, chloroplasts, and centrioles. 
6. Identify organelles of both plant and animals cell illustrations.  
7. Distinguish between the cell wall that surrounds a plant cell and the plasma membrane. 
8. Describe the nucleus and its importance to the cell. Include: double layered membrane with pores, chromosome, 

genes, nucleolus, chromatin--DNA 
9. List the organelles associated with the endomembrane system of a eukaryotic cell and describe the function of 

each.  Sequence the events in the production, modification, packaging and shipping of protein within the cell. 
10. Identify and describe the structure, function, and location of the following organelles of a eukaryotic cell:  lysosome, 

vacuoles, and peroxisomes. 
11.  Summarize the transfer of energy through chloroplasts and mitochondria. Write out the overall equations of 

photosynthesis, cellular respiration, and the hydrolysis of ATP.  
12. List 3 types of fibers in the cytoskeleton. 
13. Describe the structure of a microtubule.  Relate microtubules to the structure of the following:  centrosome, 

centriole, cilia, and flagella -know the function of each of these.   
 

OBJECTIVES - CHAPTER 2: CHEMISTRY AND LIFE   
BASIC CHEMISTRY  

1. Name three subatomic particles found in atoms, give their charge and location in the atom.   
2. Define: atomic number, atomic mass. 
3. Draw and explain an atomic diagram for carbon (include electrons, protons, neutrons, nucleus, shells). 
4. Compare and contrast ionic and covalent bonds.  
5. List the properties of water.  
6. Describe a hydrogen bond and explain how these contribute to the properties of water. 
7. Explain pH in terms of H+ (and OH-) concentration and relate the concentrations to acidic, basic (alkaline), and 

neutral solutions. List the pH ranges for each. 
8. Compare organic and inorganic compounds (include carbon content, bonding, and hydrogen). List several 

examples of each.  
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CARBOHYDRATES  
9. Describe the function of carbohydrates as energy sources of living things and structural components of cell walls 

and membranes. 
10. List the elements that make up carbohydrates. State the ratio of hydrogen to oxygen. 
11. Relate and explain the following terms: monosaccharide, sugars, starch, glycogen, cellulose, polysaccharide 
12. State the molecular formula for glucose and draw the structural formula. Recognize the structural formula for 

glucose sugar. (Both fully written out and partly written out). 
13. Describe the roll of glucose in cellular respiration and photosynthesis.  

LIPIDS  
14. Describe the function of lipids as a concentrated source of energy, main component of cell membranes, steroids, 

and cushion around certain organs and as an insulator against heat loss. 
15. List the elements that make up lipids. 
16. List the components of a triglyceride.   
17. Describe the difference between a fat and an oil. 
18. Explain the difference between saturated and unsaturated fatty acid. 
19. Explain the difference between fats and phospholipids. 

PROTEINS  
20. Describe the functions of proteins as building materials out of which living things are made, as enzymes, and 

hormones. 
21. List the elements that make up protein.   
22. Relate and explain the following terms: protein, amino acid, amino group, R group, peptide bond, and polypeptide. 
23. Describe the 4 levels of protein structure. 
24. Explain what takes place when a protein is denatured. 

NUCLEIC ACIDS  
25. State the names and abbreviations of the two kinds of nucleic acids. 

ATP  
26. State the full name for ATP.  Know the function of ATP. 

 
OBJECTIVES - CHAPTER 4: MEMBRANE STRUCTURE AND FUNCTION  

1. List the main structures of the plasma membrane. Relate each to the fluid mosaic model of membrane structure. 
Include: phopholipids, proteins, glycolipids, glycoproteins, and cholesterol (animal cells only).  

2. Explain why the plasma membrane is called a differentially permeable or selectively permeable membrane. 
3. Define diffusion and identify examples.  List factors which affect the rate of diffusion. 
4. Define osmosis and identify examples. 
5. Explain what is meant by each of the following: hypotonic solution, hypertonic solution, isotonic solution. Be able to 

apply numeric concentration value to each.  
6. Explain what will happen when an animal cell is placed in each of type of solution. (Use the terms: crenation, turgor 

pressure and plasymolysis where appropriate.) 
7. Explain what will happen when a plant cell is placed in each of type of solution.  (Use the terms: crenation, turgor 

pressure and plasymolysis where appropriate.) 
8. Compare passive and active transport. 
9. Define each process and list examples of the types of substance involved and identify examples of: diffusion, 

facilitated diffusion, active transport, endocytosis (phagocytosis& pinocytosis), and exocytosis 
 
OBJECTIVES - CHAPTER 5:  CELL DIVISION  

1. Describe the human karyotype and include the following terms: autosomes, sex chromosomes, chromatids, genes, 
centromeres.  

2. Describe the timing and events of the cell cycle.   
3. Describe what factors limit cell size. i.e.  Why cell division is necessary? State the importance of mitosis. 
4. Define the following: diploid (2N) chromosome number, haploid (N) chromosome number, mitosis, oogenesis, 

meiosis, homologous chromosomes, spermatogenesis. Relate these terms to the general life cycle of animals. 
5. Identify, define, and explain the relationships between the following: 

   chromatin chromatid     spindle aster cell plate 
   chromosome centromere centriole cleavage furrow    daughter cell 
   centrosome 
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6. Identify both plant and animal cells in the following stages: 
   Interphase 
   Mitosis:  Prophase   Metaphase   Anaphase   Telophase 

7. Sequence the phases of mitosis and list the main events which occur during each of these phases. 
8. Compare and contrast mitosis and cytokinesis in plant and animal cells.  Include where appropriate:  centrioles, 

asters, cell plate, cleavage furrow 
9. Describe the chromosome number of nuclei that undergo mitosis and the chromosome number of the daughter 

nuclei.   Include where appropriate:  2N or diploid; N or haploid 
10. State the number of daughter cells produced by mitosis. 
11. Name the process by which plant and animal cells (Eukaryotic Cells) divide. 
12. Name the process by which bacterial cells (Prokaryotic cells) divide. 

 
OBJECTIVES:  CHAPTER 6:  METABOLISM:  ENERGY and ENZYMES   
PROTEINS – from chapter 2 

1. State the relationship between proteins and enzymes.   
2. Describe the function of an enzyme.   
3. Explain what is meant by denaturation of a protein.   

ENERGY  
4. Define the term energy. 
5. Sequence the flow of energy in cells from food to cellular work. Know that cells convert the energy stored in food 

molecules into the energy stored in ATP molecules. Know that cells use the energy stored in ATP molecules to do 
work. 

ATP  
6. Discuss the importance and composition of ATP (include: adenine, ribose, number of phosphates, number and 

location of high energy bonds, use in cells, relation to ADP). 
METABOLISM  

7. Explain what is meant by the metabolism of the cell. 
8. Describe a metabolic pathway.   

ENZYMES  
9. Define the term enzyme (include composition and function.) Be able to relate the term’s catalyst and enzyme. 
10. Know and be able to explain the following properties of enzymes: 

1. Enzymes may be reused as they are unchanged at the end of the reaction. 
2. Each chemical reaction of the cell requires a specific enzyme. 
3. A single enzyme catalyzes only one (or sometimes a few similar) chemical reactions. 
4. Be able to explain the lock and key theory of enzyme action. 
5. Know the effect of boiling on enzymes. 
6. Know the effect of large changes of pH on enzymes. 

11. Define coenzyme. 
12. Describe the role of NAD+ in accepting and passing hydrogen atoms along with its associated electron.  
 

OBJECTIVES – CHAPTER 7:  CELLULAR RESPIRATION 
1. Define aerobic cellular respiration and fermentation  
2. Define oxidation & reduction reactions. 
3. Relate oxidation & reduction to cellular respiration 
4. List the summary equation for aerobic cellular respiration. 
5. List the four major steps of aerobic cellular respiration. 
6. Trace the breakdown of glucose to pyruvic acid; know this breakdown is called glycolysis. 

   Include:  number of ATP used 
    number of ATP produced 
    number of ATP gained 
    formation and fate of NADH2 
    formation and fate of pyruvic acid 
    location 
    Note:  oxygen is not used in glycolysis 

7. Trace the conversion of pyruvic acid to Acetyl Co-A; know this step is the prep reaction.  
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8. Trace the breakdown of pyruvic acid in aerobic cellular respiration by a path involving the citric acid cycle; know this 
is also called the citric acid cycle. 

   Include:  removal of CO2 
    formation and fate of NADH2 
    formation of some ATP 
    origin and fate of:  citric acid (C6) 
    reason for calling this a cycle 
    location 
    Note:  oxygen is not used in the citric acid cycle 

9. Trace the transfer of hydrogen or hydrogen electrons (from NADH2) through the electron transport system in 
aerobic cellular respiration.  Know this is also called the cytochrome system. 

   Include: role of NADH2, NAD+, cytochromes 
    role of oxygen as the ultimate electron acceptor and 
    formation of water 
    number of ATP formed for each 2 hydrogens passing through 
    the entire electron transport system 
    location 

10. Define anaerobic respiration. 
11. Review the two kinds of fermentation and list examples of organisms that carry out each process. Know that 

fermentation (alcoholic fermentation and lactic acid fermentation) includes glycolysis. In lactic acid fermentation, 
pyruvate is converted to lactic acid to regenerate NAD+  so that glycolysis can continue to occur.   

12. List the number of ATP produced during the following steps for each molecule of glucose undergoing aerobic 
cellular respiration:  glycolysis, citric acid cycle (Krebs), electron transport system (cytochrome system) 

13. List the number of ATP produced for each molecule of glucose undergoing fermentation (alcoholic fermentation or 
lactic acid fermentation) 

 
OBJECTIVES – CHAPTER 8: PHOTOSYNTHESIS  

1. Write out the overall equation for photosynthesis.   
2. Describe the structure of a chloroplast (include: stroma, grana, chlorophyll).  Know where the light reactions and 

Calvin Cycle (dark reactions) occur.   
3. List the 2 sets of reactions that occur in photosynthesis. 
4. Describe the events of the light reactions. Include: reactants, products, electron transport chain, cytochromes, ATP 

NADP+  
5. Describe the events of the Calvin cycle. Include reactants, products, carbon fixation, carbon reduction, generation 

of RuBP, GP3, number of CO2 involved. 
6. Explain the importance of the glucose produced by photosynthesis.   
7. Comment on the importance of green plants: in food chains as a source of fuel   
8. Compare photosynthesis and cellular respiration.   

 

BIOLOGY 103 LECTURE OBJECTIVES Unit 2 – Test 2   Chapters 11 - 20 
The following list of lecture objective is organized by chapter in order of study from Mader, Inquiry into Life 12th Edition.   
 
OBJECTIVES - CHAPTER 11 - HUMAN ORGANIZATION      

1. Define and give examples of each of the following terms: cell, tissue, organ, system, organism 
2. Classify and describe the major tissues of the body.  Include: epithelial tissue; muscle tissue - skeletal, smooth, 

cardiac; connective tissue - cartilage, bone, blood, dense fibrous connective tissue, adipose tissue, loose fibrous 
connective tissue; nerve tissue 

3. Describe the skin as an example of an organ.  Include: epidermis, dermis, subcutaneous      
4. Explain what is meant by homeostasis.  Relate this to the human body (include:  pH of blood, blood pressure, body 

temperature). 
 
OBJECTIVES:  CHAPTER 19- MUSCULOSKELETAL SYSTEM    

1. Define: anatomy & physiology 
2. Differentiate between the axial and appendicular skeleton.  Be able to assign bones to the proper subdivision. 
3. Describe each of the following: fontanels, sinuses, foramen magnum. 
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4. Define the term joint.  Describe the following joints and their location: immovable (sutures), slightly movable 
(vertebral, pubic symphysis), and freely movable (ball and socket, hinge).      

5. Relate the following structures to a freely movable joint: ligament, synovial membrane, synovial fluid, articular 
cartilage, bursae. 

6. Identify and name bones of the axial and appendicular skeleton as studied in the laboratory exercise.   
7. State the function of the following parts of vertebrae:  vertebral foramen; spinous process; transverse process. 

Know the function of an intervertebral disc.   
8. Identify & name the bones of the pelvic and pectoral girdles as described in the laboratory exercise. 
9. Identify and give the function of the structure of a long bone of an adult. Include:  epiphyseal plate,  periosteum, 

compact bone, articular cartilage, marrow cavity (medullary cavity), spongy bone, yellow marrow, red marrow.      
10. Explain how bones grow in length and diameter.                                                                             
11. Define and identify the following as they relate to microscopic bone tissue: osteocyte, canaliculi, matrix, lamella, 

lacuna. Compact bone--Haversian canal, Haversian lamellae, Haversian system & Spongy bone          
12. Identify and define matrix, chondrocyte, lacunae as they apply to cartilage.  Be able to compare and contract the 

microscopic structure of compact bone, spongy bone, and cartilage.   
13. Define & identifty the parts of a typical skeletal muscle. Include:  fascia, origin, insertion, belly, tendon, antagonistic 

muscles.  
14. Explain how skeletal muscle attaches to bone. 
15. Briefly explain the all-or-none response of a skeletal muscle cell (fiber). 
16. Define the following as they relate to contraction of a skeletal muscle: fiber, cross striations, ATP, ADP, myofibril, 

Ca++(calcium ions), troponin, sacrolema, sacroplasmic reticulum 
17. Explain the use of glucose as a source of energy for ATP production under aerobic and anaerobic  conditions.  

Include:  glucose, oxygen, carbon dioxide, lactic acid, ATP, ADP, energy        
18. Describe the structure and function of a neuromuscular junction and associated neurotransmitter  substances. 
19. Identify and compare skeletal, smooth, and cardiac muscle.  Include: location, control, distinguishing microscopic 

characteristics as covered in laboratory exercise.  
20. Describe what is meant by "antagonistic muscles".  Know the location, identification, and function of the following 

three sets of antagonistic muscles:  (Know which end of each muscle is the origin and which the insertion.) 
a. triceps--biceps of human arm 
b. gastrocnemius--peroneus and tibialis of frog leg 
c. pectoralis major--latissimus dorsi of frog 

21. Name and identify the muscles of the human as indicated in the laboratory exercise. 
 
OBJECTIVES:  CHAPTER 17 - NERVOUS SYSTEM  

1. Define:  central nervous system; peripheral nervous system. 
2. Define, identify and give the function of the following: neuron, cell body, fibers-axons and dendrites, myelin sheath. 
3. Distinguish between: sensory neurons, motor neurons, interneuron. 
4. Explain the transmission of a nerve impulse along a neuron.   
5. Define resting potential. Explain how the resting potential is maintained. 
6. Define action potential. List the membrane structures involved in an action potential. Explain the role of each.  
7. Define the term synapse.  Explain the transmission that takes place- -include: one way transmission; direction of 

transmission; neurotransmitters. 
8. Describe spinal nerves including origin and function. 
9. Identify and relate the following parts of the spinal cord: central canal, gray matter, white matter  
10. Define the term "simple reflex" and relate it to a reflex arc. Diagram, label, and describe a reflex arc  including: 

sensory receptor  spinal cord--white and gray matter 
sensory neuron motor neuron 
spinal nerve   ventral root 
dorsal root and dorsal root ganglion spinal nerve 
connector neurons  neuromuscular junction in muscle 
synapses 

11. Describe and explain other responses that may occur at the same time as the reflex arc. 
12. Identify and give the function of the following parts of the brain: ventricles, brain stem, cerebrum - gray matter (cell 

bodies), cerebrum - white matter (fibers), cerebellum, medulla (omit “limbic system and higher mental functions”)  
13. Briefly explain the autonomic nervous system. 
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14. Name the two divisions of the autonomic nervous system. Know which system is especially important in "fight or 
flight"-emergency situations.   

15. List general function of sympathetic & parasympathetic division  
  
OBJECTIVES:  CHAPTER 18 - SENSES   

1. Relate sense organs (receptors), stimuli, nerve impulses, spinal cord, and brain. 
2. Identify parts of the eye and ear and describe their general function. 

  
OBJECTIVES:  CHAPTER 12 - CIRCULATORY SYSTEM   
CIRCULATION  

1. Compare arteries, capillaries, and veins.  Include:  direction of flow, valves, exchange of material, and number of 
layers and thickness of wall. 

2. Compare the myocardium, endocardium, and pericardium of the heart. 
3. Identify and give the function of the following: 

  superior and inferior vena cava  left atrium 
  right atrium  bicuspid valve (mitral) 
  tricuspid valve  left ventricle 
  right ventricle   semilunar valves (aortic valve) 
  semilunar valves (pulmonary valve) aorta 
  pulmonary artery  capillaries of body (excluding lungs) 
  capillaries of lungs  coronary vessels 
  pulmonary veins      

4. Describe the oxygen content of blood as it passes through each structure in an adult. 
5. Trace the flow of blood from heart to lungs to heart to body and back to the heart using the above terms. 
6. Compare systole and diastole as they apply to the heart. Know the cause of a heart murmur. 
7. State the location and describe the function of the: SA (sinoatrial) node or pacemaker. 
8. Explain what produces pulse.  Know the average heart rate and the normal blood pressure of an adult. 
9. Compare pulmonary and systemic systems. 
10. Describe the location and function of the coronary vessels.   

BLOOD  
11. Explain the following terms: formed element; plasma 
12. State the role of erythrocytes (red blood cells) - include hemoglobin. Identify where erythrocytes are produced and 

destroyed in the body. 
13. Explain the role of leukocytes (white blood cells) - include phagocytosis and antibody production. Identify where 

leukocytes are produced. 
14. List the five (5) different kinds of leukocytes. 
15. Explain the role of platelets in clotting of blood. Identify where platelets are produced. 
16. Identify & distinguish between: erythrocytes, platelets, and leukocytes, as seen in the laboratory on pictures, 

microscope slides, and models. 
 

OBJECTIVES:  CHAPTER 13 - THE LYMPHATIC SYSTEM & IMMUNITY  
THE LYMPHATIC SYSTEM  

1. Describe the function of the lymphatic system. 
2. List the primary and secondary organs of the lympathic system. 
3. Describe the origin and fate of lymph. 

   
IMMUNITY  

4. Explain what is meant by immunity.   
5. Define the term antigen.   
6. Define the term antibody.  Describe the structure of an antibody. 
7. Compare and contrast innate verse acquired immunity. 
8. Describe the role of B-cells in antigen-mediated immune responses. 
9. Describe the role of cytotoxic T-cells in cell-mediated immune responses. 
10. State what the letters AIDS stand for. Identify the cause of AIDS and the specific body cells infected.  
11. Compare and contrast passive and active immunity.   
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12. Explain how a vaccine can result in a person being actively immune to a disease.  Explain why a "booster" shot is 
often given. 

13. Describe the antigens and antibodies present in each of the four blood types (A,B,AB,O). 
14. Relate this to blood transfusions and agglutination. 
15. Explain why type O is called the universal donor. Explain why type AB is called the universal recipient.  
16. Explain what is meant by:  Rh factor, Rh+, Rh-. Explain possible problems of an Rh- mother bearing an Rh+ child.   

 
OBJECTIVES:  CHAPTER 15 – RESPIRATORY SYSTEM                          

1. Compare breathing (inspiration and expiration), external respiration, internal respiration, and cellular respiration. 
Know the normal breathing rate.  At rest is about 12 times per minute. 

2. Identify and give the function of the following:  (on a human or fetal pig)   
    nasal cavities         vocal cords                    alveoli 
    pharynx                trachea                        pleura 
    glottis                cartilage bands of trachea     thoracic cavity 
    epiglottis             bronchi                        diaphragm 
    larynx                 bronchioles                    intercostal muscles (rib) 

3. State the role of hairs, cilia, and mucus within the air passages.   
4. Explain the role of each of the following in inspiration and/or expiration  

    CO2 stretch receptors in the wall of alveolus 
    breathing center in intercostal muscles (rib) 
      medulla oblongata diaphragm 
 
OBJECTIVES:  CHAPTER 14 – DIGESTIVE SYSTEM    

1. Explain the term "alimentary canal."  Name the parts in order. Know that digestion occurs in the mouth, stomach, 
and small intestine. Know that absorption of digested food occurs from the small intestine. 

2. Identify and give the function of the following on a human or fetal pig: 
  mouth small intestine - duodenum, jejunum, ileum 
    hard palate pancreas 
   soft palate pancreatic duct 
    ovula liver  
    salivary glands (3 pair) gall bladder 
   pharynx bile duct 
   esophagus ileocecal sphincter 
  cardiac sphincter large intestine (cecum, color, rectum) 
  stomach anus 
  pyloric sphincter sphincter muscles of rectum 
  mesentery appendix (this structure is not present in fetal pig) 

3. Explain what is meant by a peristaltic wave. 
4. Describe the function of the following enzymes include: source of production, location of action, optimum pH, 

action (substrate and end products)  
     salivary amylase                     trypsin 
         gastric juice (HCl and pepsin) pancreatic lipase 
                         pancreatic amylase maltase 
     peptidases 

5. State where bile is produced, stored, and describe its role in digestion. 
6. Describe the structure and role of villi found in the small intestine.  (Include lacteal and blood vessels of villus.) 
7. Discuss the composition and function of the "intestinal flora" of the large intestine.  Know the role of the large 

intestine in absorption of water.  Describe the composition of feces. 
8. Identify the parts of the small intestine slide (cross section) as indicated in the laboratory exercise. 

   
OBJECTIVES:  CHAPTER 16 - EXCRETION   

1. Explain what is meant by homeostasis.   
2. Briefly discuss urea formation.  Include:  proteins, liver   
3. Describe the function of and be able to identify the following structures:  (on a human or fetal pig)   

   kidney                      urethra                   renal pelvis 
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    ureters                    renal artery              cortex of kidney 
    urinary bladder             renal vein                medulla of kidney 

4. Identify the structure and function of a nephron.  Include: 
    renal tubule --  Bowman's capsule  
                    proximal convoluted tubule  
   loop of Henle 
   distal convoluted tubule 
   collecting duct 
  capillaries associated with nephron -- glomerulus 
   peritubular capillary network 

5. Describe the filtration, reabsorption, and tubular excretion process involve in urine formation.  
6. List the hormones that increase urine output and decrease urine concentration. List hormones that decrease urine 

output and increase urine concentration.  
   
OBJECTIVES: CHAPTER 20: ENDOCRINE SYSTEM  

1. Relate and explain:  endocrine gland (ductless gland), hormone, and target organ   
2. Describe the function of the following hormones, include gland that produces the hormone, and target tissue:  

ANH, ADH, Aldosertone, estrogen, progesterone, LH, FSH, testosterone, HGH, oxytocin, thyroxin, epinephrine, 
cortisol, insulin, glucagon, calcitonin, parathyroid hormone, TSH   

3. Describe the role of negative feedback in regulation of hormones. 
4. List 3 sets of antagonistic hormones.  
5. Describe how homeostasis of blood calcium, sodium, and glucose are maintained.  
6. Sequence the hormones involved in the female menstrual cycle and describe their function. 

 

 

BIOLOGY 103 LECTURE OBJECTIVES Unit 3 – Test 3   Chapters 5, 21 - 27 
The following list of lecture objective is organized by chapter in order of study from Mader, Inquiry into Life 12th Edition.   
 
OBJECTIVES:  CHAPTER 21 - REPRODUCTIVE SYSTEM  

1. Describe the two major functions of the testes. 
2. Trace the development of sperm cells and their passage through the male reproductive system, describing or 

labeling each male structure and giving its function. 
3. Describe the origin and composition of semen. State the number of sperm in the ejaculation of the average fertile 

male. 
4. State the source and function of each of the following in males: 

  gonadotrophic hormones-- FSH (Follicle Stimulating Hormone) 
   LH (ICSH) (Luteinizing Hormone) 
  androgens--especially testosterone   gonadotropin-releasing hormone (GnRH) 

5. Define, identify, and describe the function of the following terms relating to the female reproductive system: 
  Human:   gonad                              clitoris                
  ovary                              major lips (labium majora) 
  fimbriae (see lab manual)          minor lips (labium minora) 
  oviduct (uterine tubes or Fallopian tubes)         hymen 
   vulva 
  ovarian ligament (see lab manual)  egg (ovum) 
  uterus                             follicle (Graafian follicle) 
  cervix (neck of uterus)            corpus luteum 
  endometrium (uterine lining)       vagina 
  Fetal Pig:  ovary                      uterine horn            urethra 
  oviduct (uterine tube or Fallopian tube)     body of uterus          vagina 
  cervix of uterus        urogenital sinus 
 

6. Compare female reproductive organs of human and fetal pig (include shape of uterus, relationship of vagina and 
urethra).  (See lab manual.) 

7. Describe the two major functions of the ovary--egg production (oogenesis)  
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   --hormone production (estrogen, progesterone). 
8. State the source and function of each of the following in females: 

  gonadotrophic hormones--FSH (Follicle Stimulating Hormone) 
   LH (Luteinizing Hormone) 
  estrogen 
  progesterone 
  gonadotropin releasing hormone (GnRH) 

9. Describe the hormonal control of the menstrual cycle and identify the timing of important events of the cycle (for 
an ideal 28-day cycle).  Include:  location of production, time of production, and function of:  FSH; LH; estrogen, 
progesterone; ovulation; menstruation 

10. Trace the development of the ovum in time and location (i.e., through each anatomic structure) until it is either 
fertilized or deteriorates. Know where fertilization normally occurs. 

11. Describe the role of human chorionic gonadotropin (HCG) produced by the placenta during pregnancy. 
12. Describe the use of human chorionic gonadotropin (HCG) in biological and chemical tests for pregnancy.  
13. Describe the various disorders of sexual development as related to abnormal sex-chromosomes patterns.  Know 

the name of each disorder (XO, XXY).   
 
OBJECTIVES: CHAPTER 5 – MEIOSIS 

1. Define spermatogenesis. Describe the formation of the mature sperm (include seminiferous tubules, 
spermatocytes, spermatozoa).   

2. Define oogenesis.  Describe the formation of the mature egg (include Graafian follicle, oocyte, mature egg or ovum, 
polar bodies).  

3. List the correct sequence of stages in meiosis. 
4. State the number of daughter cells produced by meiosis. 
5. Describe the chromosome number of nuclei that can undergo meiosis and the chromosome number of the 

daughter nuclei.  (Include where appropriate: 2N or diploid; N or haploid) Know the fate of homologous 
chromosomes during meiosis. 

6. Explain each of the following and know the stage of meiosis in which each occurs: 
   - Synapsis - Tetrads - Crossing over 
   - Chromosomes of each homologous pair separate and move to opposite  
    poles (centromeres undivided) 
   - Former chromatids of each chromosome move to opposite poles 
    (centromeres have divided) 
 
OBJECTIVES:  CHAPTER 22 - DEVELOPMENT  

1. Relate the following terms:  egg, sperm, haploid, fertilization, zygote, diploid.  Know the chromosome number in 
human gametes and zygote. 

2. Explain the significance of gamete formation (oogenesis and spermatogenesis), and fertilization in the maintenance 
of the chromosome number in the human.  

3. Sequence the cellular events that occur during fertilization to prevent polyspermy. 
4. Sequence the cellular stages of development.    
5. Relate yolk to the animal pole and vegetal pole of an egg and to influence on cleavage.   
6. Sequence and describe the tissue stages of development. 
7. State which structures of the adult develop from the germ layers:  ectoderm, endoderm, mesoderm.  (Include the 

following structures:  epidermis (outer portion of skin), nervous system, muscle, bone, cartilage, lining of digestive 
tract.   

8. Sequence and describe the organ stages of development. 
9. Identify and relate the following structures in starfish and frog development.   

  NOTE:  Early starfish development is similar to early lancet development. 
           zygote 
           cleavage 
           morula 
  blastula - include blastocoel 
  gastrula - include archenteron, blastopore, blastocoel 
           germ layers - ectoderm, mesoderm, endoderm 
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10. Identify and relate the following structures in vertebrate development (frog, chick, and human) 
           notochord  
          coelom   
           somites    
           neural groove  
           neural tube  
           dorsal hollow nerve cord  
           gill pouches or pharyngeal pouches  

11. Briefly explain cytoplasmic segregation using the gray crescent of a frog zygote as an example. 
12. Briefly explain induction in development.  Include the following examples: notochord inducing nervous system; 

forebrain inducing lens.   
13. Identify, describe, and relate the following to HUMAN development:   

    ovulation  
   movement of egg within fallopian tube  
            location of fertilization  
            zygote 
            cleavage 
            morula 
            blastocyst--trophoblast and inner cell mass 
            implantation of blastocyst in endometrium 
            embryonic disc 
            gastrulation 
            germ layers--ectoderm, mesoderm, endoderm 
            fetal membranes--amnion, chorion, yolk sac 
            embryo  
            fetus   
            umbilical cord 
            placenta 

14. Compare and contrast the location and function of the following extraembryonic membranes in chicken eggs and 
humans:  chorion, yolk sac, amnion, and allantois. 

15. Describe the placenta in terms of fetal and maternal tissues and list the functions of the placenta.     
16. Compare fetal circulation with circulation after birth in humans.  (Include:  foramen ovale (oval opening), ductus 

arteriosus (arterial duct between pulmonary artery and aorta), umbilical arteries, and umbilical vein.  Relate "blue 
baby" to persistence of foramen ovale (oval opening) after birth. 

17. Explain the term trimester in relation to human pregnancy.  Know:  when gender of baby is detectable by 
ultrasound, when quickening movements are felt by the mother; length of a "normal pregnancy" ; most frequent 
"presentation" of a baby at birth . 

18. Describe the three stages of "labor" and delivery.  Include:  dilation of cervix, delivery of baby, separation and 
discharge of placenta. 

19. Describe the hormonal control of lactation (milk production) and milk letdown:  include: prolactin and oxytocin  
20. List at least 3 benefits of breast feeding.  

 
OBJECTIVES:  CHAPTER 24 & 25 - MOLECULAR BASIS OF INHERITANCE & CONTROL OF GENE EXPRESSION 
            (Review Chapter 2:  Hydrogen Bond; Proteins; Nucleic acids)   

1. Relate the term’s protein, amino acid, polypeptide, peptide bond.  Know that approximately 20 different amino acids 
are important in building proteins. 

2. Explain the role of proteins in the body--include the role of: structural proteins, enzymes, certain hormones such as 
melanin, insulin, antibodies, actin and myosin, hemoglobin.  Know that DNA is a code instructing the assembly of 
protein structure and formation. 

3. Describe the chemical structure of DNA.  Include: 
  double helix   adenine (A), guanine (G), cytosine (C), thymine (T) 
  nucleotide complimentary base pairs 
  phosphate (P)  hydrogen bonds 
  deoxyribose sugar (D)  purine bases 
  nitrogenous bases  pyrimidine bases 
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  Know the full name of DNA. 
  Know the location of DNA (include nucleus, chromosome, gene). 

4. Given the sequence of nitrogenous bases from a particular DNA molecule (one strand), construct the remainder of 
the DNA molecule. 

5. Explain what is meant by semiconservative replication of DNA.  Describe the process.  Know where it takes place. 
6. List the enzymes involved in DNA replication and state the function of each. Know that it is directional (5’ 3’) and 

relate this to the terms: leading strand and lagging strand. 
7. Explain how the nitrogenous bases (A,G,C,T) of DNA act as a triplet code containing instructions to assemble the 

sequences of amino acids found in proteins.  Know that a gene is defined as a section of a DNA molecule that 
codes for (determines) the sequence of amino acids in a single polypeptide chain of a protein. 

8. Describe the chemical structure of RNA.  Include: 
  nucleotide   adenine (A), guanine (G), cytosine (C), uracil (U) 
  phosphate (P)  number of strands 
  ribose sugar (R)  shape of molecule 
  nitrogenous bases   
  Know the full name of RNA. 

9. Compare and contrast the structure of DNA and RNA. 
10. State the name, location, and function of: messenger RNA (mRNA), ribosomal RNA (rRNA), and transfer RNA 

(tRNA). 
11. Define the term transcription.  Describe the process.  Given the sequence of bases in DNA, be able to transcribe 

this sequence into mRNA.  Know where this takes place. 
12. Explain why DNA and mRNA have the same information for assembling amino acid chains. 
13. Describe mRNA processing and define the terms exon and intron.  
14. State the location, composition and function of ribosomes.   
15. State the location and function of transfer RNA (tRNA). 
16. Define the term translation.  Describe the three steps: initiation, elongation & termination, include: mRNA, mRNA 

codon, tRNA, tRNA anticodon, amino acid, polypeptide, protein, ribosome, terminator (nonsense) codon, 
polyribosome. 

17. Given a series of mRNA codons, list the complementary tRNA anticodons and amino acids to construct a 
polypeptide.  

18. Define mutation. List three types of mutations. Distinguish between gene and chromosome mutations.  
19. Relate gene mutations to changes in the amino acid sequence of a polypeptide chain of a protein. 
20. Describe the process in which a DNA fingerprint is produced.  
21. List 5 methods of gene expression in eukaryotes.  
22. Relate control of gene expression at the transcription level to cellular differentiation during early embryonic 

development. 
 
OBJECTIVES:  CHAPTER 23-  PATTERNS OF GENE INHERITANCE   

1. Define the following terms: 
  haploid (N)  homozygous  carrier 
  diploid (2N)  heterozygous    one-trait cross 
  mitosis    hybrid    two-trait cross 
  meiosis   Punnett Square 
  homologous chromosomes   P1 
  gene                     
  allele   F1 
  locus (loci) 
  dominant   F2 
  recessive 
  genotype   linkage 
  phenotype   synapsis 
   crossing-over 

2. Discuss the content and significance of Mendel's work. 
3. Solve genetic problems using 5 step method: 

1. Identification of symbols used 
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2. phenotype and genotype of the parents  
3. gene content of the gametes & use of Punnett Square 
4. expected genotype ratios of the offspring 
5. expected phenotype ratios of the offspring 

  Be able to express phenotypes and genotypes of offspring in percentages.    
4. Explain the purpose and procedure of a "test cross." Solve problems involving a test cross. 
5. State what kind of one-trait crosses will produce the following phenotypic ratios: 

   3 : 1                    1 : 1                     1 : 0 
6. State what kind of two-trait crosses will produce the following phenotypic ratios: 

           9 : 3 : 3 : 1            1 : 1 : 1 : 1             1 : 0 
7. Explain what is meant by polygenic inheritance.  Describe control of skin color as an example. 
8. Explain each of the following patterns of inheritance and solve related problems: incomplete dominance and 

multiple alleles 
9. Related "A, B, AB, O" blood types to antigens, antibodies, blood typing, blood transfusions, universal donor, 

universal recipient.   
10. Explain what is meant by the Rh factor, Rh+, Rh-. Relate this to pregnancies--include blood type of parent, possible 

blood type(s) of baby, and pregnancies that could produce erythroblastosis fetalis (hemolytic disease of the new 
born).  

11. Discuss inheritance of the following traits and be able to solve problems involving the trait:  
           A, B, AB, O blood types (example of multiple alleles) 
           Rh+ and Rh- blood types      

12. Define autosomes and sex chromosomes:  X and Y.  State the number and type of each in male and females. 
Explain why there is a 50% chance that a child will be a boy. 

13. State the location, function, and significance of the Barr body.  
14. Explain what is meant by "sex-linked genes" and solve related problems.  List 3 or 4 sex-linked traits 
15. Explain why recessive sex-linked traits appear more often in men than women. 
16. Explain what is meant by the term "crossing over." Describe how crossing-over effects gamete formation so that 

linkage between genes located on the same chromosome is broken. 
 

OBJECTIVES:  CHAPTER 26 – GENETIC COUNSELING     
1. Define karyotype and describe 2 methods of obtaining fetal cells for examination. 
2. Define and explain the importance of nondisjunction.  
3. Explain the genetic cause and symptoms of the following: Down syndrome, Poly X (XXX), Klinefelter syndrome, 

Turner syndrome  
4. Describe chromosomes mutations.  
5. Diagram the recessive, dominant, autosomal, & sex-linked patterns of inheritance using a pedigree chart. Be able 

to determine the most likely genotypes of all individuals given a pedigree chart.  
6. Discuss the symptoms and consequences of each of the following genetic diseases:  

       cystic fibrosis  
  phenylketonuria (PKU)  
  Huntington disease  
  sickle-cell  
  color-blindness 
  hemophilia  

7. Describe the goal of the human genome project. Define proteomics and bioinformatics and relate to the human 
genome project.  

  
OBJECTIVES – CHAPTER 27 - EVOLUTION  

1. Define evolution and adaptation as they apply to population genetics.  
2. List the 4 main evidences of evolution. 
3. List 5 agents of evolutionary change. 
4. Define the term "natural selection".  (This is sometimes simplified to "survival of the fittest".)   
5. Explain what is meant by the "fitness" of an individual.   
6. Relate natural selection to industrial melanism of moths in England - that is, explain the color change that occurred 

in the moth population living in industrial areas of England.   
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7. Relate natural selection to antibiotic resistance of bacteria since the 1950’s.   
8. Define speciation and adaptive radiation as they apply to Galapagos Island Finches.  

 

BIOLOGY 103 LAB PRACTICAL OBJECTIVES 

 
 
LAB PRACTICAL 1 
 
LABORATORY: MICROSCOPE SKILLS 

1. Identify microscope parts and their functions. 
2. Troubleshoot microscope problems. 
3. Estimate the size of microscopic organisms.  
 

LABORATORY:  CELL STRUCTURE  
1. Recognize slides of and know the structure of the following as labeled and described in the laboratory: 

cork cell walls starfish egg 
onion epidermis cells cheek cells 
aquatic plant cells fat cells 
potato cell with starch grains        small intestine cross section 

2. Identify and give the function of the structures of Euglena: flagellum, eyespot, contractile vacuole, nucleus, 
chloroplast, and cytoplasm. 

3. Recognize the prokaryotic organisms studied in lab--include the three (3) shapes of bacteria 
    
LABORATORY: RELATIONSHIP BETWEEN DIFFUSION AND CELL SIZE  

4. Calculate the following for a cube: surface area, volume, surface area: volume ratio  (surface area to volume ratio) 
5. Fully explain the results, procedure, and answers to questions in laboratory exercise on surface area-to-volume 

ratio. 
 
LABORATORY:  MOVEMENT OF MATERIALS  

6. Fully explain the procedure and correct results for the experiments performed in this laboratory relating to 
movement of materials. 

7. Based on microscopic observation, identify whether cells are in isotonic, hypotonic, or hypertonic solutions. 
8. Be able to correctly use the terms: plasmolysis, tugor pressure, crenation, and hemolysis.  

 
LABORATORY:  MITOSIS  

9. Identify the stages of mitosis as seen on the slides of plant and animal cells.  Be able to answer the question on the 
report form. 

 
LABORATORY:  ENZYMES  

10. Name the enzymes and substrates used in this experiment.  
11. Describe the effects of pH, temperature, and enzyme concentration on the rate of enzyme activity. 
12. Describe how enzymatic activity was measure for the catechol/benzoquinone experiment. Explain how enzymatic 

activity was measured for the hydrogen peroxide/oxygen experiment.   
 
LABORATORY:  Germinating Seeds and CELLULAR RESPIRATION  

13. Fully explain the procedure and correct results for the experiments performed in the laboratory. 
14. Identify the gas produced by germinating seeds during cellular respiration and explain how that gas is detected by 

the phenol red indicator.  
15. Explain how KOH was used to demonstrate cellular respiration. 

 
LABORATORY:  Green plants and PHOTOSYNTHESIS  

16. Fully explain the procedure and correct results for the experiments performed in the laboratory. 
17. Name and explain how plant pigments were separated using chromatography. 
18. Identify the gas produced during photosynthesis and explain how that gas is detected in this experiment.  



BIOL103 OBJECTIVES.docx  - 14 - 

 
LAB PRACTICAL 2 
 
LABORATORY: SKELETAL  

1. Identify the bones of a disarticulated skeleton: arm and leg bones, distinguish the 3 types of vertebra, pectoral 
girdle (scapula, clavicle, humerus), pelvic girdle (ilium, ischium,acetabulum, pelvic) 

2. Identify the bones of the skull and face: frontal, parietal, temporal, occipital, magnum foreamen, zygomatic, nasal, 
maxilla, mandible, sphenoid   

3. Identify microscopic views of compact bone, hyaline cartilage, tendons, & ligaments and name the cell, matrix and 
fibers of each.  

 
 
LABORATORY:  MUSCULAR 

4. Identify muscles of the human body from the human model. 

 
 Temporalis Frontalis 
 Masseter Sternocleidomastoid 
 Deltoid Pectoralis major 
 Biceps brachii External oblique 
 Triceps brachii Rectus Abdominis 
 Flexors (in lower arm) Quadraceps femoris group 
 Extensor (in lower arm) Tibialis anterior 
 Sartorius Peroneus longus   
 Biceps brachii Trapezius 
 Triceps brachii Deltoid 
 Peroneus longus Latissimus dorsi 
 Gastrocnemius Hamstring group 
 Gluteus maximus  
       

  
5. Distinguish between the 3 types of muscles as seen through the microscope and answer question about their 

organization and cellular structures.  
 
LABORATORY:  GENERAL MAMMALIAN ANATOMY 

6. Distinguish between male and female pigs 

7. Use terms to describe the location of body parts terms: ventral, dorsal, anterior, posterior, caudal, and cranial. 

 
LABORATORY:  THE SENSE ORGANS   

8. Identify structures of the eye on models and preserved sheep eye: cornea, choroid coat , retina, iris, pupil, sclera, 

lens, vitreous humor, aqueous humor, extrinsic muscles, and optic nerve.  
 

LABORATORY:  THE NERVOUS SYSTEM  
9. Identify structures on the models spinal model: vertebra, dorsal root, ventral root, dorsal root ganglion, grey matter, 

white matter, sensory nerve, motor nerves, and spinal nerve. 
10. Identify structures on the preserved sheep brain: cerebrum, cerebellum, midbrain, pons, medulla oblongata, lateral 

ventricle, third ventricle, fourth ventricle. 
11. Identify microscopic slides of neurons.  

 
LABORATORY:  CIRCULATORY SYSTEM 

12. Identify structures of the human heart model and frozen adult pig heart.: right & left atria, right & left ventricles, 
bicuspid valve, tricuspid valve, aortic semilunar valve, pulmonary semilunar valve, aorta, pulmonary trunk, right & 
left pulmonary arteries, right & left pulmonary veins, superior & inferior vena cava. 

13. Distinguish between the various types of blood cells as seen under the microscope: white blood cells, red blood 
cells, and platelets 
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LABORATORY:  RESPIRATORY SYSTEM 

14. Fully explain the procedure and correct results for the experiments performed in the laboratory. 
15. Identify structures on the models, display boards, and fetal pig:  pharynx, larynx, epiglottis, glottis, trachea, bronchi 

bronchioles, alveoli, diaphragm, pulmonary arteries, and pulmonary veins.  
 
LABORATORY:  ENZYMATIC BREAKDOWN OF FOOD 

16. Explain and/or answer questions related to the digestion experiments, particularly the name of the substrate and 
enzymes involved and how each indicator was used to test for particular products.  i.e. iodine test turns purple in 
the presence of starch.  

 
LABORATORY:  DIGESTIVE & URINARY SYSTEMS 

17. Identify structures on the digestive system models, display boards, and fetal pig. 

 oral cavity (mouth) cecum  
 teeth  ascending colon  
 salivary glands transverse colon)     large intestine 
 pharynx  descending colon  
 esophagus sigmoid colon  
 stomach rectum  
  
 duodenum  pancreas 
 jejunum      small intestine liver 
 ileum   gall bladder 
      peritoneum 
 

18. Identify structures on the urinary system models, display boards, and fetal pig. 

  kidneys urethra 
  renal pelvis  ureters  
  renal medulla urinary bladder  

     renal cortex    renal artery 
  Nephron structure  renal vein 

 
LAB PRACTICAL 3 
   
LABORATORY:  UROGENITAL SYSTEM 

1. Identify structures on the models, display boards, and fetal pig. 

Male :   Testes  Penis 
   Epididymis Seminal vesicles 
   Vas deferens(ductus deferens) Prostate gland 
   Urethra Cowper’s gland 
Female:   Ovary  Vagina 
    Fallopian tube or Uterine tube (oviduct) Labium minor 
    Uterus Labium major 
    Cervix of uterus Clitoris 
 
 
LABORATORY:  DISORDER OF THE REPRODUCTIVE SYSTEM 

2. Identify organisms and name the disease they cause.  
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LABORATORY:  SPERMATOGENESIS, OOGENESIS, & FERTILIZATION 
3. Be able to answer questions related to these processes and describe the diploid and haploid numbers from 

illustrations of cells in various stages of meiotic division.  
 

LABORATORY:  STARFISH, FROG & CHICK EMBROLOGY 
4. Be able to identify the stage and organism from microscope views of embryos. 
5. Be able to identify various structures of embryos from microscopic views.  

 
LABORATORY:  VERTEBRATE EMBROLOGY: VERTEBRATE & HUMAN DEVELOPMENT 

6. Be able to identify the stage and organism from microscope views of embryos. 
7. Be able to identify various structures of embryos from microscopic views.  

 
LABORATORY:  GENETICS 

8. Be able to solve genetic problems similar to those found in the labs on a lab practical.  
 
LABORATORY:  DNA & BIOTECHNOLGY 

9. Be able to answer questions about the procedures used for DNA extraction and Electrophoresis as well as 
interpret results of genetic analysis.  

 
LABORATORY:  NATURAL SELECTION 

10. Be able to calculate gene frequencies using the Hardy-Weinberg equation. 
11. Be able to analyze changes in gene frequencies and identify the type of selection influencing these changes:  

 
 


