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AP Chemistry Course

Advanced Placement Chemistry (AP Chemistry or AP Chem) #&Hi College Board (Z£[E X
FHHAS) NlERPFEERPHERFRN-TIRERBIRE, 8E#F AT 2L
SEREIREMILE, HEEN AP HRGIRATIRARE%¥S5. AP Chemistry REEK¥
FOATTEREMN AP FRlZ—, JIFESEHILRREFH IR 8 MEr.

AP Chemistry {5 I AT LLASEE WAL ZERR FTH [F] 24T FIRSERMLERAL, &4
RIS S e R AR I ER . A, MR, B SR R E A E MR T 2 ST IR IR S M B
HTREERESGHE, AP Chemistry %2 7k Emh AN T ERIE, BAlGESN AP
Chemistry iR {1 /& HAEER L 10 A A WRFEZENIABREERLRZ B, T4 % 2] AP Chemis-
try B © 2 BN P BUL A IHMES Z— .

eah, BRATAZBR SAT I FHiAFIMLEE T, FERTEHM AP Chemistry BEIRES, R 2
AP RS8R S UHES .

—. Topics Covered ' i

AP Chemistry £ ML R R FAE R HHAZIER, BRERER, EEHEEML
R HAR T2 Bt 1 E P E A RIBFAYF £ 3 AP Chemistry % A7 B LT RAR O HE,
BT ERERE A, EAZNEIMEIS, 5@ AP Chemistry %R —HHREMHE,

AP Chemistry RFE I B & H 2 4 L EAIACKFIRMN L, WaaEaib K2 im
W, HEBEES, ETheERIRNER. DRNPEK, AT ERER 30 /M
EAKRIESES, BinE&EHe8%, JUPEEE4AEHT UED 5 28 Mt



ARIWFEFE HY AP RS, ARFEAERAE. FAL, MEABARNVFEB T, ¥
ITAHRERI N EERREZH AP BlH. ABMEEHKENT HANEENXT AP
Chemistry %X, [RAEXA W H BT TVERA TR R 77 FRE MRS, Bt
@RI 5 2B ST

AP L2228 fial IJgh o LA = 1 :
1. Structure of matter
2. States of matter

3. Chemical reaction

AP EEHNAA AP Chemistry FITVA RN B H , 8 H 52 AP i WH &
FHEERE . BhFRAHRE AP %X T[] Free Response #4)>. K4 College Board 4
2BPIIR AP Z R P REN EWRE L ERAEF R EX a4, FFEAT AEM E 8-+
FH 20 ZETWERLE, XLERFEITHEAFEEMNH.

AP Chemistry fJ#%-5 AR AR XAKHT, RE AR AP Chemistry Boxf, FER
PR B R A F 0 Z MM R A R, XA AR S IR RIMER RN A&
WZIEBARME, HENERArEs. PHXKE®RDE AP Chemistry f]2HEEZMINA,
UL T ENZ IR KB .



Micro world Macro world
atom gas
molecule [ liquid, solid
1on 5 solution
electron
Y

Oxidation-reduction . . Acid-base
& Electrochemistry C Cherﬁlcal rweactlfm ] &Salt

Kinetics & Thermodynamics

AP Chemistry {EAZERML PR H EE R HOIHANIE T, 4 TEWMER R
RS UL EATZ R FR . WO 5 Z 0 7 SOE A BB Rk . HhEfhid
JE 2 2 AR B S 32 /2 Chemical reaction YR K E A ZE T, BN B4R BE) /7% (Kinetics)
F# /1% (Thermodynamics), iX#i AP Chemistry -4 55 B 2240 R M A FoAth Y 25 5 i #%
Wz, AL AP ASEE S R REIRAE LRI AFT RS, BN S
2 SE Bl IPE R o

=. Exam

AP Chemistry HRXFERF T AYIMIA HREAT. HRILTAPED: H—HI A5
18 T ## A2 (Multiple-choice Questions), AR [H] 4 90 38t (H8E MR 50%, B i
AR L133.3%, BN 50 TERRIIAR] 5 0 ESR. 5B H4) 4 6 B M (Free Response
Essays), 4}APart A FlPart B, HiRHf AN 95 504k, HEAMRAEN S0%, AR AR



33.3%, BIMEXT 4 EEENER] 5 0 ER. K AGE Mo HH Part A RIFEEMRAITHE
B8, XX RFERBERNMFHEE . HFAMEARFR R, KR RERSE ERgs R
SHAFBESRIEPAR, HEENERSL2HEBFENAR. FHETEANRS
REZEEWREEEZTBNSE, (SHEAERRK)

- [. Grade Distribution }

45810 JL4F College Board )4t it #i4 , J A1 B BES N AP Chemistry ZiR M F A,
K 17%HFEAEIRE 5 5, HEBEFEENABMILEZEIRE S 4RS, XRSUEHAT
AP Chemistry 72— THEA ZELRIE K. N T EHFETR T EEE, RAITLIE H
College Board HJ 5 704 AR IATRABHI B 741 21 90 73, TR 67 7Ll b, FHRE
WEHES, £ AP Chemistry 1A+ 3R 5 70 I RGHE £ LA 5 1.

Ll AT
‘Score BEAHEE |
| ; KBS
i ! |
B | 3% 17%
4 41% 18% |
SR ! S l
E ( f s
3 % 20%
| | |
= |

2 14% 15%

1 s | 30% ;

ARG RELRA L, REBRRERL,
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STANDARD REDUCTION POTENTIALS IN AQUEOUS SOLUTION AT 25°C

Half-reaction E°(V)
F(g)+2e - 2F 2.87
(o o - Co** 1.82
Au*t 4 3e” — Au(s) 1.50
Cl,(g)+2e” - 201" 1.36
Oy(g)+4H™ +4e” - 2H,0() 1.23
Bry () +2e” - 2Br~ 1.07
2Hg? + 2¢” e 0.92
Hg®* +2¢” - Hg(l) 0.85
Agt+e” - Ag(s) 0.80
Hg,?* + 2¢” — 2Hg(l) 0.79
Fe** + e - Fe* 0.77
I (s)+ 2e” — 21 0.53
Cut+e - Cu(s) 0.52
o3 84" - Cu(s) 0.34
Cu* + - 0.15
Sn* +2e” - St 0.15
S(s)+ 2H" +2¢ — H,S(g) 0.14
2H  +2¢” - H,(g) 0.00
PbZt 4 2¢” - Pb(s) ~0.13
Sn2* +2¢” — Sn(s) -0.14
Ni?* +2e” - Ni(s) (2%
Co** +2¢” = Co(s) -0.28
Ccd** +2¢” - Cd(s) -0.40
Cr*+e - o -041
Fe?* +2¢” - Fe(s) -0.44
cr¥t 4 3e” - Cr(s) -0.74
Zn*t +2e” - Zn(s) -0.76
2H,0(l)+ 2¢” — H,(g) +20H™ -0.83
Mn?t + 26" — Mn(s) -1.18
AP +3¢” - Al(s) -1.66
Be?* +2¢” - Be(s) -1.70
Mg2+ +2e” e Mag(s) -2.37
Na*+ e~ - Na(s) -2.71
Ca®* +2¢” = Ca(s) -2.87
Sr*t 4+ 2e” - Sr(s) ~2.89
BaZ* +2¢” — Ba(s) -2.90
Rb* +e” - Rb(s) -2.92
K" +e” - K(s) -2.92
Cs* +e - Cs(s) =292
Lit +e” - Li(s) -3.05
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ADVANCED PLACEMENT CHEMISTRY EQUATIONS AND CONSTANTS

ATOMIC STRUCTURE
E = hv c=Av
§ =7
= E p = mv
. -18
E, = —zﬂg—i(—l-o——-joule
n2
EQUILIBRIUM
_[H][A7]
K= "THA]
2 o [OH"][HB"]
’ [B]
K, =[OH ][H']1=1.0x10""* @ 25°C
=K, xK,
pH = —log[H"], pOH = —log[OH ]
14 = pH + pOH
= [A”]
pH = pK, + log[HA]
+
pOH = pK,, + log“'l'BB] ]
PK, = —logK,, pK, = —logK,
K, = K.(RT)*",
where An = moles product gas — moles reactant gas

E = energy v = velocity
v = frequency n = principal quantum number
A = wavelength m = mass
p = momentum
Speed of light, ¢ = 3.0 x 10* m s~
Planck’s constant, h = 6.63 x 107 J s
Boltzmann's constant, k = 1.38 x 1072* J K™
Avogadro’s number = 6.022 x 102 mol™!

Electron charge, e = —1.602 x 10™'? coulomb

1 electron volt per atom = 96.5 kJ mol ™!

THERMOCHEMISTRY/KINETICS
AS® =Y §° products -3, S° reactants
AH® =¥ AH} products -, AH reactants
AG® = ¥ AGy products —Y AGy reactants

AG® = AH® ~TAS’
= —RTInK = -2.303RT logK

=-nFE"

AG = AG" + RTInQ = AG® + 2.303RT logQ

q = mcAT
_aH
G =%t

In[A], —In[A], = —kr
I 1
m:*m(-)— = kt

-E

.. =]
Ink = =2 (T)+lnA

Equilibrium Constants
K, (weak acid)

K, (weak base)

K, (water)

K 3 (gas pressure)
K, (molar concentrations)

§¢ = standard entropy
H° = standard enthalpy
G* = standard free energy

E° = standard reduction potential
T = temperature

n = moles

n = mass

g = heat

¢ = specific heat capacity

C,, = molar heat capacity at constant pressure
E, = activationenergy
k = rate constant

A = frequency factor

Faraday’s constant, # = 96,500 coulombs per mole
of electrons
Gas constant, R = 8.31 Jmol ™' K™
= 0.0821 L atm mol ' K™
=624 L torrmol ' K™

= 8.31 volt coulomb mol ™' K™
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GASES, LIQUIDS, AND SOLUTIONS

PV = nRT P = pressure
wa ). V = volume
(P + V7 )(V —nb) = nRT T = temperature
n = number of moles
Py = Pl * X, Where X, = Ml & D = densit
total moles Sy
Poat = Py +Pg + P +... m = mass
m v = velocity
"M
K=°"C+273 )
PV, PRV, u,,, = root-mean-square speed
o = 5, KE = kinetic energy
m r = rate of effusion
e v M = molar mass

I

osmotic pressure
van’t Hoff factor
molal freezing-point depression constant

It

e ’&Z‘_ _ ,3RT T
i3S m A\ M i
2

KE per molecule = %mv

X
1

K, = molal boiling-point elevation constant
KE per mole = 2 RT ’ e

2 A = absorbance
no_ My a = molar absorptivity
) M, b = pathlength
molarity, M = moles solute per liter solution ¢ = concentration
molality = moles solute per kilogram solvent Q = reaction quotient
ATI = iK; x molality I = current (amperes)
AT, = iK, x molality ¢ = charge (coulombs)
n = iMRT t = time (seconds)
A = abc E° = standard reduction potential

K = equilibrium constant

OXIDATION-REDUCTION; ELECTROCHEMISTRY ’
Gas constant, R = 8.31 Jmol™' K~

= 0.0821 L atm mol™' K™

c d S
:-------[C]a[Djb , where aA+bB - ¢cC+dD = 62.4 L torr mol ™' K™
[A]°[B] = 8.31 volt coulomb mol ™' K™
(=4 Boltzmann's constant, k = 1.38 x 107 J K™
t
K for H)O = 1.86 K kg mol™
E - Eq _ ﬂ‘_] Q = ] - 0.0592I Q @ 25::(: 1
cell = Bcen = g M = By s K, for H,0 = 0.512 K kg mol~
- l atm = 760 mm Hg
logK = 0.0592 = 760 torr

STP = 0.00°C and 1.0 atm
Faraday’s constant, & = 96,500 coulombs per mole
of electrons




Atomic Structure and the Periodic Table
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R FEEfaFmEEH AR

BATFEDFRAZAH T T (molecule) BRE T (atom) AT HEMF ;T R H R
FHIB, TR T2 5 IEHLAT (positive charge) MR T4% (atomic nucleus) 1 S8/HE T 1%
IZB I LT (negative charge) MIRZSME T (electron) FHT. JR-T#% R Hi7 IE FLAT
K1/iF (proton) AT EHLEIF T (neutron) FIRRHI. FEHFZMUF, RFEIFBHRER
R TR IR, RSN T RIEEPRE KA T8 . B U E R &4t
Hf izl

1. MR FEHEHARERE

WEEEA— TR E - BEAERRNEES, ARMETFEHINRAMERSLEE D
FRER . XA RS RHN B ERAER LA
(1) Dalton’s Model
B /R EHA N R 7 R B SEANA] F 23 B SEDEK
(2) Thomson’s Model

DL AR £RE (cathode ray tube) SERIAIN 1T, &€ TR T AR B E
W, R TET “HEBER, NRRAREEA . HE TR, AT &R, AR
TR MELEEFIAT, HPRERETFZHT.

(3) Millikan’s Oil Drop Experiment

FSLRAEH R SF T T, WRER MR B I SEAME, dititEH
BT AR, HFRERGEA B FHIEER 1.6x107 FEE (coulomb).



(4) Rutherford’s Model

P ARE I SR o HERE TS TEER, HEWTE TR — N I B A O X R 52
FEZ X AN B B T BT A B o IE Ry 0 XA o R AR AN — B2y, B TR
TILFERMPRE.,

(5) N. Bohr’s Model
BORERER AR TFE Sl LS EEEREs (TS FEiE).

(6) HF iR

JR FHIEZUE (Atomic Orbital Hypothesis)

BT A E R RN R GBI T AR AN SN2 D, HETFERrE
THEELHIMILE. BT ERERKXE, W0 ETEZA KA JLE K,

2. BRER
PR H R R0 B R T

(D) EBHEE: BT RERRE - RIIPNEENEERS. EXEREGS, BT5H%
EENEZS), NEHEARWEER. FXEHIE L2308 T BT A FPRES ROV R 11
ER . BERRIKE (n=1)8 FA/EES (ground state), MBI AER TH42(53pm). 24b T4
SHRETHRETEZINFEREN, BTHMahZShEERRER L, S TERRERN
P RERAR T HIBRE (excited state).

(2) B RE: SRTEIETHREIIPESZELEN (STEMBERNIER
EARD, MRS, BAEARKIER, SEEWRSNE TieaiPuEr el n RE,
n BIBUEA 1. 20 30 4o, XMEFKIRRERSIRZ RS

FEnBEPFHEBETRE

—2.178x107"
E, = n2 (AL DD

E, NHETHIRERE;
n NHETHEETH.

10



