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Chemistry 2 Learning Objectives – Pacing Guide 

 

Week 1 

 

Chapter 1 

1.  Know the Scientific Method. 

2. Know significant numbers rules. 

3. Know Metric Units and conversions. 

4. Know the three temperature scales and how to convert them from one to another 

 

Chapter 2 

5. Know the definitions of matter, mixtures and elements. 

6. Know the definitions of AMU and the components of the atom, including charge 

and mass in AMU. 

7. Know the formula for the number of electrons in a shell and the definition of 

valence electrons. 

8. Be able to define the Periodic Table, including Families and Periods.  Know the 

name of Groups 1, 2, 3 and 8. 

9. Be able to define isotopes. 

10. Be able to define moles and Avagadro’s Number 

 

Chapter 3.  

11. Be able to define valence electrons, covalent compounds and the Octet Rule and 

how the Octet Rule applies to covalent compounds. 

12. Be able to define double and triple bonds. 

 

Week 2 

 

Chapter 3, cont’d 

 

1. Be able to define electronegativity. Be able to show the partial charges, + and - 

for HF. 

2. Be able to name covalent compounds as on page 16 of the notes. 

3. Be able to define ionic compounds, including cations and anions. 

4. Be able to determine ionic charge based valence electrons of the groups of the 

Periodic Chart. 

5. Be able to name ionic compounds based on metal and non-metal ions.(See 

Table 3.8 on page 19 of the notes for anions.) 

6. Be familiar with some Transition Metal ions (see Table 3.5 on page 18 of the 

notes,) 

7. Know the common polyvalent ions in Table 3.9, page 20 of the notes, and that 

polyvalent ions contain covalent bonds. 
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8. Know the comparison of ionic and molecular compounds in Table 3-10, page 20 

0f the notes. 

 

Chapter 4 

 

9. Know the definition of energy, potential energy and kinetic energy.  Know the 

units for measuring energy. 

10. Know the definition of solids, liquids and gases based on volume and shape. 

11. Know how the state of a substance is related to its temperature. 

12. Know the ways of describing the state of a gas- pressure as well as the previous 

description of volume and shape. 

13. Know the units for pressure. 

14. Know how to use the gas laws- combined, Boyle’s, Charles” and Guy-Lussac’s 

Laws. 

15. Know the three intermolecular forces- dispersion, dipole-dipole and hydrogen 

bonding.  Particularly know the full definition of hydrogen bonding.  

  

Week 3 

Chapter 4 

1. Know the definitions of homogeneous and heterogeneous solutions. 

2. Know that compounds that have H-bonds will dissolve in water. 

3. Know what dissociation of ionic compounds, including polyatomic ions, means 

and how they dissolve in water. 

4. Be able to define electrolytes. 

5. Know what concentration means. 

6. Know what saturated, unsaturated and supersaturated solutions mean. 

7. Know that in general concentration depends on temperature.  See Table 5.1 on 

page 35 of the notes for the solubility of various compounds. 

8. Know the effect of structure on solubility. 

Chapter 5 

9. Be able to define MOLARITY, M. 

10. Know the effect of solute concentration in blood cells. 

11. Know the definitions of OSMOSIS, TONICITY and DIALYSIS. 

12. Know the formula for dilution. 

Chapter 6 

13. Know the definition physical vs chemical change. 

14. Know the Law of Conservation of Mass and that the number of atoms of each 

element stays the same in any chemical reaction. 

15. Be able to balance chemical equations. 
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Week 4 

Chapter 6 

1.  Be able to state the Law of Conservation of Energy and know the source of 

energy in a molecule. 

2. Know the definition of exothermic and endothermic.  Know what the convention 

for showing heat of reaction is.  Know the comparison of exo- and endothermic 

reactions as shown in Table 6.1, page 46, of the notes. 

3. Know what photosynthesis is and its product is glucose and know that plants 

convert glucose into many other carbon compounds. 

4. Know mathematical equation for reaction rate and know the factors that have the 

most effect on reaction rate- and why! 

5. Know the definition of Energy of Activation, Ea. 

Chapter 7 

6. Know the equations for the self-ionization of water and the values involved. 

7. Be able to define pH and how to calculate it using a calculator. 

8. Be able to define ionization and dissociation. 

9. Be able to define electrolytes. 

10. Know the structure of acids and the resonance structures of carboxylic acids.  

Know that some acids can lose more than one proton and be able to draw the 

equations showing this. 

11. Know the properties of bases and the two categories of bases. 

12. Know the definition of conjugate acid-base pairs.. 

13. Know the three ways of showing an ionic equation. 

14. Know the amphoteric reactions shown on pages 59-60 of the notes.  Know 

particularly the zwitterion structure. 

Week 5 

Chapter 7 

1. Be able to define buffers, how they work and their role in human physiology. 

Chapter 8 

2. Know to define isotopes and write their symbols.  

3. Know the identity of radioactive emissions. 

4. Be able to balance nuclear equations involving ,  and  emissions. 

5. Be able to discuss X-Rays and -Rays. 

6. Know how energy occurs in nuclear reactions. 

7. Be able to define the electromagnetic spectrum. 

8. Know that nuclear reactions produce ionizing radiation. 

9. Know how film badges, Geiger counters and scintillation counters work. 
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10. Be able to define the three common methods of measuring radiation in terms of 

the biological effects.  

11. Be able to discuss the different penetrating powers of different radiation types.   

12. Know the definition of half-life. 

13. Know how nuclear fission and fusion work. 

Chapter 9 

14. Be able to define Organic Chemistry.. 

15. Be able to define VSEPR and how it predicts organic chemical structure. 

16. Know the definition of alkanes and be able to list the molecular and condensed 

formulas for the first ten linear alkanes, 

17. Be able to draw structural, carbon skeleton and line formulas. 

Week 6 

Chapter 9 

1. Be able to define isomers and draw at least C4H10 and C5H12 isomers. 

2. Be able to draw the cycloalkanes through cycloheptane. Be able to draw the 

chair form of cyclohexane. 

3. Be able name alkanes by IUPAC nomenclature. 

4. Be able to define functional groups and show those in Table 9.1, page 80, of the 

notes. 

5. Be able to define alkenes and alkynes and to show the  orbitals, including the 

overlap.  

6. Be able to name the draw the straight chain alkenes and alkynes and the cis and 

trans isomers. 

7. Know why benzene is so stable. 

8. Know how to name benzene compounds by common and IUPAC methods. 

Chapter 10 

9. Be able to draw the reaction of water with alkenes to give alcohols and which 

isomer is formed. 

10. Know that enzymes are biological catalysts to give the isomer that is made 

biochemically. 

11. Know how to name alcohols by IUPAC and common nomenclature. 

12. Know about H-bonds in alcohols.  Know why water solubilities of alcohols are 

those found in Table 10.1, page 90 of the notes. 

Week 7 

1. Be able to define chiral compounds and enantiomers. 

2. Be able to draw enantiomers and know that enantiomers have vastly different 

actions in the body. 

3. Be able to show the mechanism of the dehydration reaction. 
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4. Know that the isomers formed by dehydration of 2-butanol and which are 

preferred. 

5. Know the structures of phenol and thiophenol. 

6. Know that thiols are sulfur analogs of alcohols and why the physical properties 

are different similar alcohols and thiols. 

Chapter 11 

7. Know the definition of oxidation-reduction (redox) in the notes. 

8. Be able to show the equations for the oxidation of ethanol in the body. 

9. Know the oxidation and reduction of carbonyl compounds. 

10. Be able to show the oxidation and reduction of alcohols, 

11. Be able to name aldehydes and ketones. 

12. Know the oxidation of thiols to disulfides and the reverse.reduction of disulfides 

to thiols 

13. Know the oxidation of aldehydes to carboxylic acids. 

14.  Know how H-bonds affect the physical properties of acids. 

15. .Know about the catalysts biological redox reactions   

16. Know how the reactive parts of NAD+, FAD and NADPH change in redox 

reactions.  See Table 11.2, page 103 of the notes. 

Week 8 

Chapter 12 

1. Be able to define organic acids and why they are acidic. 

2. Be able to define conjugate acid-base pairs of carboxylic acids. 

3. B \e able to state why some carboxylic acids form “soap scums.” 

4. Know that thiols and phenols are acidic and why thiols are more acidic than the 

corresponding alcohols. 

5. Know what “decarboxylation” is and show it by the decarboxylation of 

acetoacedic acid (see page 107 of the notes).  

6. Know that decarboxylation is often combined with oxidation in biological 

reactions and be able to write the reaction shown at the top of page 108 of the 

notes illustrating this point. 

7. Know that there are primary, secondary and tertiary amines and know the 

common and IUPAC names of the three amines with methyl groups. Extra credit 

for naming some amines found in nature- you don’t have to know the structures. 

8.  Be able to show H-bonding in primary and secondary amines and know why 

there are no H-bonds in tertiary amines. 

9. Know the formula for -amino acids and what a zwitter ion is. 

10. Know what the pH of the human body is and what the pH of the one exception, 

the stomach is. 
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11. Know the three buffers in the human body are and what happens to carboxylic 

acids when the react with a buffer.  Also know that many amines are converted to 

their conjugate acids at pH 7 by buffers. 

Chapter 13 

12. Know that macromolecules are produced from small molecules and that they are 

broken down to small molecules in the body. 

13. Know what condensation is, including esterification, amidation and 

phosphorylation. 

14. Know that cellulose and starch are condensation polymers, and what the 

difference in the two are. 

15. Know that peptides and proteins are polymers formed by condensation of amino 

acids, 

16. Know that hydrolysis is reaction of a compound with water and that disaccharides 

such as maltose can be hydrolyzed to two molecules of glucose. 

17. Know that hydrolysis of an ester produces an alcohol and an acid. 

 

Week 9 

Chapter 13 

1. Know how a buffer keeps the reverse reaction of hydrolysis of an ester or an 

amide from occurring. 

2. Know what the ATP cycle is, including definitions of catabolic and anabolic 

reaction are and that ATP provides energy for many processes. 

Chapter 14 

1. Know that peptides and proteins are polymers formed by condensation of amino 

acids with more detain that in Chapter 13. 

2. Know the definitions of primary, secondary and tertiary structures, specifically 

how each is involved with protein action.   

3. Know what the -helix and -pleated secondary structures are and that H-

bonding is the primary force- but not only,- force involved in setting the shape.. 

4. Know that the tertiary structures involve all interactions, not just H-bonding and 

that globular, membrane and fibrous proteins are the three broad classes. Know 

where these three protein types are present in the body. 

5. Be able to define protein denaturation and what can cause it. 

6. Know the function of enzymes. 

7. Know how enzymes act as catalysts. 

8.  Know the definition of essential amino acids and that they can be made by 

plants using sources of nitrogen. 

 



7 
 

Chapter 15 

9. Be able to draw the Fisher projection of monosaccharides and classify them as 

aldo- or keto-alkoses.   

10. Know what a hemiacetal is and how cyclic monosaccharides are formed.  Be 

able to identify the anameric carbon atom. 

11. Be able to draw the “flat” cyclic structure and to define mutarotation. 

12. Know that eight aldohexoses are possible because of the chiral carbons present. 

13. Be able to draw the enantiomers of glucose and what the D and L designation 

means. 

 

Week 10 

1. Define disaccharides and the glycosidic linkage. 

2. Be able to state how maltose and cellobiose differ. 

3. Know the two monosaccharides in the disaccharides sucrose and lactose. 

4. Know what the monosaccharide is in starch and cellulose is and the two major 

constituents of starch.  What is the glyosidic linkage difference in the two 

compounds. 

5. Know that ATP, NADH and FADH2 are involved in energy storage. 

Chapter 16 

6. Know that lipids are characterized by the fact that they are not water soluble. 

7. Be able to draw the reaction of glycerin and fatty acids to form triglycerides. 

8. Know that the double bonds in unsaturated fatty acid are cis. 

9. Know that liquids triglycerides are oils and contain unsaturated fatty acids (with 

the exception of palm oil) and hydrogenation of some of some of the double 

bonds converts them to solids.  Also that some cis bonds are converted to trans 

bonds during hydrogenation. 

10. Know that triglycerides are the most efficient energy source in the body. 

11. Know that cell membranes utilize glyceriophospholipids and that the basic 

structure of all membranes is the lipid bilayer.  

12. Know that cell membranes contain cholesterol, which is the basis for the sex 

hormones, bile acids, etc 

13. BE ABLE TO DRAW THE STEROID NUCLEUS. 

14. Know that membrane proteins is to allow polar molecules and ions to pass 

through.  For instance a particular transport protein will allow glucose but not 

fructose to pass into a cell/  

 

 

 


