Denaturation of proteins.
The structure/function principle we covered in class tells us that changing the structure of a protein will affect its function.  Often that means that function is lost.   Denaturation of a protein means loss of the protein's function due to structural change in the protein caused by some chemical or physical factor such as high temperature or unfavorable pH.  The factor causes the folded protein (the tertiary structure) to unfold, to unravel.  If the protein functioned as an enzyme, then denaturation causes it to lose its enzymatic activity.  If the protein was embedded in a cell membrane where it transported ions or molecules through the membrane, then denaturation destroys that ability.  If the protein was an antibody, responsible for recognizing an infectious agent, denaturation will destroy that protective ability.   Though there are exceptions, as a rule denaturation by factors such as heat, high or low pH, or exposure to organic solvents (alcohol, e.g.) is irreversible. That is, removal of the offending factor will not cause the protein to fold back into its original shape and resume its function.  Protection of proteins against denaturation is one result of the buffering of biological solutions such as blood and the aqueous interior of living cells.  If blood pH changed much from its normal value, proteins in the blood would begin to pucker, buckle, twist into different shapes, and unravel, with potential loss of function.

To understand how factors such as high temperature and high or low pH cause denaturation, you need to consider the forces that hold a protein in its folded 3-D shape (secondary structure, tertiary structure and, if applicable, quaternary structure) and how those forces would be affected by the changes in temperature or pH.   For example, H bonds, such as in C=O∙∙∙∙H-N, are important in 2°, 3°, and 4° structure.  As the temperature of a solution containing the protein is raised, the extra heat causes twisting, rotating, and bending of bonds and functional groups within the molecule; the higher the temperature, the more of this there is. Since individual H bonds are weak, they are easily broken.  When one is ruptured, then others nearby are more susceptible to rupture.  

As another example, ionic interactions occur between charged amino and carboxyl groups in the side chains of some amino acids in the folded protein.   If the pH of the solution is changed, some of those functional groups will gain or lose a proton (recall reversible dissociation) and, therefore, will lose their charge or become charged, depending on which way the pH is changed and by how much.  That will eliminate some, perhaps many, of the ionic interactions that were necessary for maintenance of the folded shape of the protein.
Finally, exposure of a protein to an organic solvent, such as an alcohol, may also cause denaturation.   Recall the hydrophobic effect in tertiary structure.  The surface of the protein, in contact with water, will bristle with lots of hydrophilic (polar) amino acid side chains, while the hydrophobic (nonpolar) amino acid side chains tend to be tucked away toward the protein's interior.  That interaction with the surrounding solvent (water) is an important factor in determining the ultimate stability of the folded protein.  When an organic solvent such as an alcohol is mixed with the aqueous solution, the amino acid side chains on the surface don't dissolve in the water-alcohol mixture as well.  The protein molecule twists and flexes (through free bond rotations within) as the hydrophilic side chains shun the alcohol. At the same time some interior hydrophobic side chains twist to the surface where they interact favorably with the organic solvent.  The net effect is as though the protein molecule were trying to turn itself inside out in response to the change in the surrounding solvent.  In the process H bonds and ionic interactions will be broken.   The result is a structurally altered, perhaps unraveled, protein molecule. 
As for why denaturation tends to be irreversible as a rule, consider a familiar case.  Think for a moment about frying an egg.  The "white" before cooking isn't white; it's transparent and viscous.  It's an aqueous solution of egg protein (ovalbumin) and a bit of salt. When you apply heat to the skillet, the ovalbumin is denatured, and the molecules stick to each other, forming a dense network.  To the eye, you see that the transparent solution becomes white, opaque, and rubbery.  The yolk, which also contains protein (in addition to fat and cholesterol), undergoes a similar transition from fluid to solid, for the same reason.  Now, can you reverse this denaturation by letting the egg cool?   A denatured protein represents a great many disrupted bonds and interactions.  It is unlikely that all of those would reform in the same way to regenerate the original folded structure of the molecule.   Read what your textbook says about chaperonins.  When cells make proteins, the folding process is not random.  
