1s

2s

3s

4s

5s

bs

7s

1valence

electron |
+/[ 2 valence
electrons
kali
e eltony —— © 1
e _ v 5nce\e ectrons: < gases
T | e international baccalaureate chemistry % * i s e T S
2
e earth n nationg 4CC4glqg a C y 5 b common charges — — He
y ‘0oge
metals . . opG z— N halogens| heli
L e eriodic table i e o
(H is 3 nonmetal) group P a group 13 group 14 qroup 15 group 16 group 17 )
3 . 4 7 8 9 10
Li Be B C N O F Ne
lithium beryllium 2P boron carbon nitrogen oxygen fluorine neon
6.94 9.012 10.81 12.01 14.01 16.00 19.00 20.18
" 12
13 14 ¢ 15 16 17 18
Na [* Mg HF AL[Es [me [os |7 a |rar
sodium magnesium transition me’ca]s P aluminum | silicon phosphorus sulfur chlorine argon
22.99 24.31 group 3 group 4 group 5 group 6 group 7 group 8 group 9 group 10 group 11 group 12 26.98 28.09 30.97 32.07 35.45 39.95
1 20 21 22 T 23 24 25 26 2 28 2 2 30 31 32 33 34 35 36
7K Q3 Sc Ti v Cr Mn Fe |7 Co Ni |¥ Cu Zn Ga Ge As Se Br Kr
potassium | calcium Sd scandium | titanium vanadium | chromium| manganese iron cobalt nickel copper zinc 4P qallium germanium | arsenic selenium bromine krypton
3910 40.08 44.96 47.90 50.94 52.00 54.94 55.85 58.93 58.71 63.55 65.37 69.72 7259 74.92 78.96 79.91 83.80
38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53
57 Rb Sr Y Zr Nb Mo |© Tc Ru Rh Pd Ad Cd In Sh Sb Te [ [* Xe
T — strontium 4d yttrium Zirconium niobium |molybdenum| technetium | ruthenium|  rhodium palladium silver cadmium SP indium tin antimony tellurium iodine xenon
85.47 87.62 88.91 91.22 92.91 95.94 96.91 101.07 102.91 106.40 107.87 12.40 114.82 118.69 121.75 127.60 126.90 131.30
55 56 A7 72 73 74 75 76 77 78 79 80 81 83 . 84 86
Cs Ba Lu 7 Hf |” Ta W |” Re Os Ir Pt |7 Au | Hg T [ Pb [ B Po | At |” Rn
cesium barium | 5d ettt hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury 6P thallium lead bismuth poloniumfi  astatine radon
132.91 137.33 174.97 178.49 180.95 183.85 186.21 190.20 192.22 195.09 196.97 200.59 204.37 20719 208.980 208.982 209.99 222.02
87 F 88 R 103 104 105 106 107 108 109 110 m 12 13 14 15 16 17 18
r || L Rf Db | s Hs | Mt | Ds Rg | Cn Nh | Fl Mc | Lv Ts Og
francium radium d lawrencium | rtherfordiam | dubnium | seabdtgium | bohrium hassium | meitnerium | darmstadtium | roentdenium| copernicium 7P nihonium | flerovium |moscovium | livermorium| tennessine | oganesson
223.02 226.03 26211 26712 268.13) 17113 27013 27715 27816 28117 281.16 28518 286.19 289.19 289.19 293.20 294 294
common ions
57 58 59 60 61 62 63 64 65 67 68 6 70
ramper /et L3 Ce Pr Nd Pm|™ Sm Eu |*Gd Tb Dy Ho Er | Tm|™ Yb |, 54
liquid
A 4][ lanthanum cerium | praseodymium | neodymium | promethium|  samarium [ europium | gadolinium  terbium  [dysprosium holmium erbium thulium | ytterbium
SC o 138.91 140.12 140.91 144.24 (144.91) 150.41 151.96 157.25 158.92 162.50 164.93 167.26 168.93 173.04
scandium name 89 - 91 92 93 94 95 9% 97 98 99 100 Frpy | 1O 102
B e B L L RGN Np |* py |® Am|* Cm |7 Bk |* CF |7 Es Md | No|
= gtomicimass actinium | thorium | protactinium | uranium [ neptunium | plutonium | americium curium berkelium | californium | einsteinium| fermium | mendeleviun nobelium
0 meta Gaer) 227.03 232.04 231.04 238.03 237.05 244.06 243.06 247.07 247.07 251.08 252.08 257.10 258.10 25910
[ metalloid W nonmetal
common ions
jcetate CH;CO, bisulfite HSO5 chlorite ClO, hydroxide OH- nitrite NO," phosphide 3
ammonium NH,* bromide Br- chromate CrO hypochlorite ClO- oxide O* sulfate SO,
bromide Br- carbonate CO5* cyanide CN- iodide I- perchlorate ClO- sulfide 5>
bicarbonate HCO; chlorate ClO5- dichromate Cr,0,% nitrate NO5~ permanganate MnO,~ sulfite SOz
bisulfate HSO,- chloride CI- fluoride F- nitride N3- phosphate PO 3 thiosulfate 5,042




1. introduction to chemistry
d = density; m = massin g; v =
volume in mL
_ m
d= Vsl un[’cprc{"ixes A
giga billion (10%) An
mega million (10%)
kile thousand (10%)
dels ten (10°)
deci tenth (10-1)
centi hundredth (10-2)
milli thousandth (10-3)
micro millionth (10-9)
nano billionth (10-7)
pico trillionth (10-12)
2.data
% yield= _actualyield x 100
theoretical yield
error
% error= acceptem x 100
temperature: K =oC+ 27315
“C-(F-5) x5 oF- goc 32
3. matter, 4. atom: no formulas
5. electrons
s=wf e=hf e=hs/w w=hs/e

s = the speed of light = 3 x 108 m/s

w = wavelength in meters

f= ﬁfequency, per second.

e = enerdy in joules

h = Plancks constant = 6.626 x 103 { sec
Balmer formula:

Wom =

1 1
inner” outer’
w = wavelength in nanometers
inner = inner shell #; outer = outer shell #.
similarly:

0‘01097(

1

outer?

1
E=2,18x10_181’ou]es<_ 5 -
inner

chemistry equations

9. the mole: is an amount! = 6.02 x 10%
mol-mol mol A x mol B — mol B
conversions: mol
mol A mol B
gram - mol 9AX—X—=mo|B
conversions: gA mol A
mol - g mo[AXmO|B 9B =qB
conversions: mol A" mol B
9-9 gAxmolA molB . qB _gb
conversions: gA mol A molB
10. gas laws
units
P pressure Tatm =147 psi =
V = volume (L) 760 mm Hg or Torr
T= Ke]\gn Telmp (K)[) =1013 kPa
n = # of moles (mo
_ STP = standard
R.=0.0821 L atm/mol K temp and pressure

M = molar masses (¢/mol)
d = density
formulas

boyles:  charles:  gay-lussac:
pv, =PV, 1L T T
Vi Vo PR

=1atm, 27315 K

combined:
PV, PV,
iy noly

must use K for temperature; other units must cancel

ideal gas law:
PV =nRT
avodadro’s law:  density formula

224 L
=1 mole gas at STP

PM

1T %7

partial pressure

moles of gas 3

rtial fqasa = —F—F27+—
partial pressure of gas 3 total moles of gas

must use L atm mol K

graham’s law:

rate;  |M,
rate, | My

x total pressure

11. energy:
q = mcAT
q = heat, m = mass, c = specific heat
(J/¢°Q), AT = temp change in °C.
energy needed to melt

Conterch = 4184 )/9 °C and boil water:
Comtercs) = 2:03J/9°C AHgy e = 334 )/
Cuatercg = 2:01)/9°C AH i ater = 2260 )/
AHypter = 2260 J/9; - AHgg i, = 334 /9

water boils/condenses at 100°C

water melts/freezes at 0°C
1 Nutritional Calorie = 4184 Joules = 4 BTU

=1000 calories = 0.0016 kilowatt hours

AG = AH-TAS

AG = change in free energy

AH = change in enthalpy

T = temperature

AS = change in entropy

13. rates

]’G&Ctl’ol’) rate = Aconcentm’non/A‘hme
M = Molarity = moles per liter = moles/liter

Aconcentrationorder = Ara’te
( nli]_) R E, = activation energy (j/mol)
E = _K,z_ Ky, K, =rate constants
3 i_l Ty, T,, = temperatures (K)
T2 TT R =8.314 j/k mol

15. acids and bases

K, for example of HCl P;‘iofp;[c—)g[ LH;]
= [H+11CF1/IHCl e
K = [H+][OH] =101 POH = -loglOH"]
) titration: 109H = [OH-]

| pH + pOH = 14

mo}aﬂty unknown —

>tandard) (mO[a th standard)
volume

(volume

unknown

6. periodic table; 7. bonding
8. reactions: no formulas ©

14. equilibrium
ll:OP‘:

aA+bB & cC+dD

[Cle[D]d
[Al3[B]P

Keq =

omit liquids and solids

12. solutions
1. percent concentration by volume (%v/v)
= volume of solute x100
volume of solution
2. percent concentration by mass (%m/m)
= massofsolute x100
mass of solution
3. Molarity (M)
= moles of solute
Liters of solution
4. molality (m)
= moles of solute
Kilograms of solvent
5. mole fraction (X)
= moles of solute
moles of solution
6. concentration and dilution
6.CV, = GV,
where Ciand C, are
concentrations;
and V; and V, are volumes
7. Henry’s Law:
Solubility is proportional to Pressure
Si/Py=5,/P,

8. pressure and volume units units:
1atm = 760 mm Hg = 14.7 psi = 101.3 KP
1L=1000 mL
9. boiling point elevation (AT, ) and freezing
point depression (AT of solutions
AT;=Km pm
AT, =k,m - pm
AT¢= change in freezing temp; AT, = change
in boiling temperature; K¢ = freezing point
constant; K, = boiling point constant; m =
molality; pm = particle molality (ion count)
(K¢is for the solvent; pm is for the solute)




