Memorization Requirements for Chemistry 121 and 139

In an effort to minimize the amount of memorization in this class, I will provide useful information for the completion of exams and assignments that I would typically look up in a reference manual.  As with any course of study there is a body of knowledge that students must commit to memory.  Much of this memory work involves language (symbols and vocabulary) or frequently used terms or physical constants.  This level of memorization will allow you to converse about chemistry more deeply and with greater attention.  The following is a list of those items that you need to commit to memory.  Flash cards are a great way to start the memorization process as they are handy devices that you can pull out during a pause in your day.  You also must strive to create your own devices for memorization, such as mnemonics.  

Mnemonic Examples

30 days hath September, April, June, and November, all the rest have 31, except for that pesky February which has 28 and then there’s that crazy leap year stuff where…

King-henry-died-drinking-chocolate-milk
for 
 kilo-hecta-deka-deci-centi-milli

May I have a large container of coffee
for 
π to 7 decimal places, i.e. 3.1415926

Sober physicists don’t find giraffes in kitchens
for 
orbital sub-shell order, i.e. s-p-d-f-g-i-k

What I want you to commit to memory (currently, 7 topics)

1) Element symbol and name for elements 1 through 36, reading left to right across the periodic table

Example: Li = lithium, C = carbon

2) The following metric symbols (underlined), prefixes, and values: 

 Giga (109), Mega (106), kilo (103), centi (10-2), milli (10-3), micro (10-6), nano (10-9)

3) 
mass of 1 proton ≈ 1 amu

mass of 1 electron ≈ 1/1800 amu

1 in = 2.54 cm (exact)

1 hr = 60 minutes (exact)

1 minute = 60 s (exact)

1 day = 24 hr (exact)

1 ft = 12 in (exact)
1 mL = 1 cm3 (exact)
density of water:  1 g ≈ 1 mL


1.00000 g = 1 mL at 4 ºC (278 K)   Not to be memorized

0.99829 g = 1 mL at 20 ºC (293K)   Not to be memorized

4) The value and unit of the mole or Avogadro’s number, i.e. 6.022 x 1023 particles per mole

5) The atomic sublevels and “shapes” for s, p, and d orbitals

6) Nomenclature

For 139 only

oxo-chalcogens/pnictogens

oxo-halogens



hydro-halogens

HNO2-nitrous acid


HIO-hypoiodous acid


HF-hydrofluoric acid

HNO3-nitric acid


HIO2-iodous acid


HCl-hydrochloric acid

H2SO3-sulfurous acid


HIO3-iodic acid


HBr-hydrobromic acid

H2SO4-sulfuric acid


HIO4-periodic acid


HI-hydroiodic acid

H3PO3-phosphorous acid

replace I with F, Cl, and Br

H3PO4-phosphoric acid

139 All Ions Shown Below

121 All Red and Purple Ions
Polyatomic Ions 

Polyatomic Ions to Memorize

NH4+      ammonium 





C2H3O2- or CH3COO-   acetate



CO32-     carbonate






PO43-    phosphate


PO33-    phosphite

Note, adding H+ to each of these (purple ions) reduces the charge by one 




and adds hydrogen to the name, e.g. HCO3- is hydrogen carbonate.

SO42-    sulfate

SO32-    sulfite

NO3-      nitrate

NO2-      nitrite

OH-      hydroxide

CN-
cyanide

H-
hydride

SCN-
thiocyanate

O22-
peroxide

CrO42-
chromate

Cr2O72-
dichromate

MnO4-
permanganate
7) Knowledge of 

weak acids:  carbonic, phosphoric, acetic, hydrofluoric

strong acids:  hydrochloric, sulfuric, nitric, perchloric

weak bases:  ammonia, acetate

strong bases: sodium hydroxide, potassium hydroxide

