
Synopsis III. THE COLLOIDAL STATE.
Colloidal Systems................................................................................................

Properties of Colloids.
A. PHYSICAL EXAMPLES.........................................................................

1. Diffusibility. 2. Phase relations; viscosity. 3. Electric charge.
B. APPLICA TIONS TO PROTOPLASM....................................................

1. Colloidal structure and viscosity of protoplasm. 2. Electric charge.
Ultramicroscopy—General Directions.
A. Preliminary practice will PHYSICAL MATERIAL
B. Studies of BIOLOGICAL MA TERIA L.....................

Synopsis IV. HYDROGEN ION CONCENTRATION.
Indicators and Their Use; Buffer Action.
A. PHYSICO-CHEMICAL..............................................

1. Behaviour of indicators. 2. Acidity and H-ion concentration. 3. Table 
of indicators. 4. “Buffer” action. 5. Colour Standards. 6. Exercises.

B. PHYSIOLOGICAL.
1. ^H-ion concentration of living cells and biological fluids. 2. Biological

Phase Relations of Emulsoids as Influenced by H-ion Concentration.
A. PHYSICO-CHEMICAL....................................................................

1. Swelling. 2. Gelation. 3. Flocculation (of gelatin and agar).
B. PHYSIOLOGICAL...........................................................................

1. Protoplasmic swelling and growth. 2. Liquefaction and gelation. 3. 
Flocculation.

Synopsis V. DIFFUSION AND OSMOSIS.
A. PHYSICO-CHEMICAL
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1. Factors influencing rate of diffusion. 2. Semi-permeable membranes 

and osmosis. 3. Osmotic pressure. 4. Artificial cells. 5. Osmotic 
pressure of colloids. 6. Anomalous osmosis—positive and negative.

B. PHYSIOLOGICAL.
1. Rates of diffusion of various substances into protoplasm. 2. Semi

permeability and permeability. 3. Osmotic pressure, tonicity. 4. 
Turgidity. 5. Changes in permeability; toxicity. 6. Antagonism of 
ions. 7. Osmotic phenomena in animal cells. 8. Negative osmose. 9. 
Glandular action, secretion, excretion, filtration. 10. Periodicity.

Synopsis VI. DIGESTION. ROLE OF ENZYMES.
A. EXPERIMENTS IN DIGESTION OF STARCH.

1. Emulsoidal solution. 2. Digestion. 3. Solubility resulting. 4. Stages in 
digestion. 5. Diffusion of enzymes. 6. Temperature relations. 7. 
Inactivation.

B. APPLICATIONS
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