AP Biology 




Chapter 44

Objectives

	An Overview of Homeostasis

	 
	1.
	Distinguish between regulators and conformers.

	 
	2.
	Describe the special circumstances during which an animal's inputs of energy and materials exceed its outputs.

	 
	3.
	Compare the fractions of energy and materials used for reproduction by humans and mice.

	Regulation of Body Temperature

	 
	4.
	Describe the impact of rising temperatures on the physiology of an animal. Explain the Q10 effect.

	 
	5.
	Describe the adaptive advantages of thermoregulation.

	 
	6.
	Describe and compare the processes of conduction, convection, radiation, and evaporation. Explain the significance of these processes.

	 
	7.
	Compare the physiologies of ectotherms and endotherms, noting the advantages and disadvantages of each. Explain why the terms "cold-blooded" and "warm-blooded" can be misleading.

	 
	8.
	Describe the four main categories of adaptations that help animals thermoregulate. Distinguish between vasodilation and vasoconstriction.

	 
	9.
	Describe the thermoregulatory adaptations characteristic of animals in each of the following groups: mammals and birds; amphibians and reptiles; fishes; and invertebrates.

	 
	10.
	Describe the role of the hypothalamus in thermoregulation.

	 
	11.
	Compare the processes of acclimatization in endotherms and ectotherms.

	 
	12.
	Describe the specific functions of cryoprotectants and heat-shock proteins.

	 
	13.
	Describe the environmental conditions that induce torpor (hibernation). Note the physiological changes associated with torpor and their adaptive advantages to animals that undergo this phenomenon.

	 
	14.
	Describe the processes of estivation (summer torpor) and daily torpor, noting the associated physiological changes and their adaptive advantages to animals that undergo these phenomena. 

	Water Balance and Waste Disposal

	 
	15.
	Describe the ultimate function of osmoregulation. Explain how hemolymph and interstitial fluids are involved in this process.

	 
	16.
	Explain how transport epithelia promote osmoregulation.

	 
	17.
	Describe the production and elimination of ammonia. Explain the need for its elimination.

	 
	18.
	Compare the amounts of nitrogenous waste produced by endotherms and ectotherms, and those produced by predators and herbivores. 

	 
	19.
	Explain how an animal's nitrogenous wastes are correlated with its phylogeny and habitat.

	 
	20.
	Compare the strategies to eliminate waste as ammonia, urea, or uric acid. Note which animal groups are associated with each process and why a particular strategy is most adaptive for a particular group.

	 
	21.
	Define osmolarity and distinguish between isotonic, hypertonic, and hypotonic solutions.

	 
	22.
	Compare the strategies of osmoconformers and osmoregulators. Distinguish between stenohaline and euryhaline animals.

	 
	23.
	Discuss the problems that marine, freshwater, and terrestrial organisms face in maintaining homeostasis and explain what osmoregulatory adaptations serve as solutions to these problems.

	Excretory Systems

	 
	24.
	Describe the key aspects of the two-step process of urine production.

	 
	25.
	Describe how a flame-bulb (protonephridial) excretory system functions.

	 
	26.
	Explain how the metanephridial excretory tubule of annelids functions. Compare the structure to the protonephridial system.

	 
	27.
	Describe the Malpighian tubule excretory system of insects.

	 
	28.
	Using a diagram, identify and give the function of each structure in the mammalian excretory system.

	 
	29.
	Using a diagram, identify and describe the function of each part of the nephron.

	 
	30.
	Describe and show the relationships among the processes of filtration, secretion, and reabsorption.

	 
	31.
	Explain how the loop of Henle enhances water conservation by the kidney.

	 
	32.
	Describe the countercurrent mechanisms of the loop of Henle.

	 
	33.
	Describe the mechanisms involved in the regulation of the kidney.

	 
	34.
	Describe the structural and physiological adaptations in the kidneys of nonmammalian species that allow them those species to osmoregulate in different environments.

	 
	35.
	Explain the significance of the liver in maintaining homeostasis.


