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Periodic table with relative atomic masses

1 18
1 2
H He
1.008f 2 13 14 15 16 17 | 4003
3 | 4 5 6 | 7 8 | 9 | 10
Li | Be B|C|N]|OI|F|Ne
6.94 | 9.01 10.81| 12.01| 14.01] 16.00 | 19.00 | 20.18
11 | 12 13 | 14 | 15 | 16 | 17 | 18
Na | Mg Al Si| P | S |Cl|Ar

22,99 24.34 3 4 5 6 7 8 9 10 11 12 | 26.88| 28.09{ 30.97 32.06 | 3545 | 38.95
9l 20| 21| 22| 23| 24| 25| 26 | 27 | 28 | 29 | 30 | 31| 32 | 33 | 34 | 35| 36
K|lcalsSc|Ti|V |Cr|{Mn|Fe|Co|Ni|Cu|Zn Ga| Ge| As| Se| Br | Kr

39.102| 40.08 | 44.98 | 47.90 | 50.84 | 52.00 54.94 | 55.85 | 58.93 | 56.71 | 63.55 | 65.37 | €9.72 72.59|74.92 | 78.96 |79.904| 83.80
a7 | 38 | 39| 40 | 41 | 42| 43| 44 | a5 | 46 | 47 | 48 [ 49| 50| 51 ] 52| 53 | 54
Rblsr|Y |Zr INb|Mo|Tc|Ru|Rh|Pd|Ag|Cd|In | Sn Sb|Te| | | Xe

85.47 | 87.62 | 88.91 | 91.22 | 92.91 | 95.94 104.07(102.91] 106.4 [107.87]112.40{114.82|118.69 121.75/127.60}126.90]131.30
55 | s6 | 57| 72| 73| 74 | 75| 76 [ 77 | 78 | 79 | 80 | 81 | 82| 83 | B4 | 85 ) 86
Cs|Bal|La*| Hf | Ta| W [Re|Os| Ir [ Pt |Au|Hg]| TI|Pb Bi | Po| At | Rn

132.91]137.34{138.91/178.49] 180.95| 183.85| 186.2 100.2 | 192.2 |195.09|196.97/200.59|204.37| 207.2 | 208.98

87 | 88 | 89
Fr | Ra|Act

58 | 50 |60 |61 |62 |63 |64 |65 |66 |67 |68 | 69 |70 | 71
*Lanthanides | Ce | Pr |Nd [Pm {Sm|Eu|Gd |Tb [Dy |[Ho |Er [Tm|Yb|Lu
140.12 | 14091 | 144.24 1504 | 151.95 | 157.25 | 156.93 | 16250 | 164.93 | 167.26 | 168.93 | 173.04 | 174.97
g0 |91 |92 |93 |94 |95 {96 |97 [98 |99 |100 | 101 | 102 | 103
*actinides |Th |Pa| U |[Np |Pu|Am|[Cm|Bk |Cf|Es |Fm|Md No|Lr
23201 238.03
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[FjE— M7z 10%
IS e R INARER
1a | 1b [1c [1d | 1e | 1f | 1g | 1h | 1i | 1j | 1k | Total
4 | 4|4af2]|1]|2[3[|6|4([3]|3] 36

B2 LB S EAIREEMIFRE (the Avogadro constant) » AT MR =&

&7 o

73tk A— Rl X-SHR e Bamay i (BRARGE)

B{7& (unit cell) BESBTR/NIEREN - HERRAMERE X-HRBREMER
REEBRECILS OFRED - @R FURET SENEEET—EEEERE—

EEmrOiE) - HEUEEERE 0408 nm -

a) EHCEA AR SRS FI B ERANERTEE -

BV ahigrIE -

BUSEANESRTEE -
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b) SMEES1.93x10kgm? o 3 FREMEME (IEL5E) HENREE -

B AR RIHETR

B A EE

c) R LENEER  HEHE—ESFFOERRDHINRE - SHENEFE
£5196.97 -

—ESRFHEE

B TIERE |

Tk BT Rk (BIZEE » 1911)
“Ra HYSEBATFHIT :
225Ra { 222Rn 3.825d 218PO 3.10m 214Pb 26.8m 214Bi 19.9m
214PO 164.3 s 210Pb 22.3! 21OBi 5.013d 210P0 1384 d zospb
Lt F R R P EH (BPEH)  HEMRE: y=F 1 d=H :m=%—-
F—EFEEBRESD  $RIERE ¢ ISP RERNEREMNLERRES -
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g) FHBLEB 163 KZEBFHEEEFER (He) » WBREEE 273K BHE
101325 Pa BT » BERS 10.4 mm’ - RS BS » SHEHERHBINFRSY -

h) Ra REHSHTILEHIRC ERE 226.25 - FIF KR S AT 4ERYEEFEIIBRE
(6.022x10%) R HEAESPHEE °Ra BEFEYK (F nraFor2) -~ B@
ERER (AARTRZ) MR ®Ra 45l (B t RRZHEMSE (y) ) -
VR A EE RS B FIRE (o) R I IR -

NRa = A=

Page 7 / 41




i  41st INTERNATIONAL .
\, CHEMISTRY OLYMPIAD BLES:
¥ UK JULY 18-27, 2009

BEAR : TWN-S4

Jitk C—R TRk (fas » 1909)

BRI ERREEHIFEEBNHS HEhe— RS E KA ETNBE T9E
NGBS TR PEESMEY - EXERT  BLRB52.12x 107" m AEES
1.206 x 10° kg m— HIEBERKIF - SRSE—BEES 15 °C BANETH - B—BFEH
BERITTERIEAT S % » BB T ELE E AT E T ES B 2 B B S R Rk

FHEWDOT :

S/ 10°%m 5 | 35 | 65

95

BURHAATS

RyBEER T8 400 [ 1.88 | 0.90

0.48

i) BB TORERRE 510 S—EBRNFER - GREN TS0
BUKRIEE muzo + DIRIBIBR T HRER » m* (RINBRKENZETT) - K8y

B 999 kg m™ -

m= My20 =
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FITHR - TREE < B P s B F BRI S 01
( Boltzmann distribution) X :
n, _ E,- Eho
i e
Ht nZ2ESES hRHEMENPFaBiEiF#
npo BEFREIFERE ho RV EMBTP B 78
EnBREBEMENEES hisWEEEBIN FYIE IikE
REFEN » & 8.3145J K mol™
FlA Lt Frg VSR » B In(nn / nno)E (h — ho) ZBRIREIZOT - IRERERIREE
BRI 5 um R ©

0 20 40 60 80 100
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i) #E FEERMNEL HEN -
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k) ARIBAERTEEIR R AR R IIRRE -
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&= Mz 10%

ERHg TRE
2a {2b | 2c [ 2d [ 2e | 2f | 2g | 2h | 2i | Total

2 1214121616 |3]1216 33

BEMNMRET - AIRAAEREE - FTERNS TR  BERAK » EibeREi
S - IARMTRIERN T EHWERET » THEREERES T - EERBERNTFE
RIS B RTRER » S5 FETRERMTMER < EEMET » RIGKREREE
BRI FRE EERESFRIFEE) 2R -

CEMEELE » SR TFRMBIESN FRENEREEES k= 1.4x10° cm®s™ -

MEERHE  —REFEFHORNTEE (BAEHRANEEFEE » number density)

£[H]=10cm™ -

(EE - 48  BEEEMAEENE FHERRERFHINFEEZ AR - B—#
HERFEAPEERERN AN - Bt - RESRE B (12 8 AR A R FER R T
T REERNEA E—REENENERR— - ]

a)  HEERTFRHE—EEKNT LOEE - AR T ERILEER—
BB -
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BIRFHRIRI R ER A F ENETFBEWN N —RRIE » TIHEREHE ko=

1.9x1073s7" .

b) ([BREREARMERNIRE  FTERTBERE (steady-state) B » I ERIRAL
FHRE LG EFEE N -

#E EWERTFIILEEBE - ERESREFIEE  FERES T REERHBEE -
BT ®figsimmEs 2 KERFREERENARATE @ EREE
BEEEERHT - BRK - S5 FRIEEREW » ke~ kg~ ke HER :

ko= 1.4x10° cm®s™

ky=1.9x1073 s

k-=5.1x10*s™"

R A

BER A FRIE R —E R - Bt » E—EEENF L RAREERH R

FZHEHRE kN -

c) ETaSERM - RH - RRENERERS - I N B8z lEHE -
IS ENERIESET (steady state conditions ) » IRTE NHIBHE -
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d) EIEFHREG  SEERNT LR H £ BER -

RE B
B8 B BRI —EERN RIS 01 X 2 FSA TR - L={EREHEE
RYEHE - ATH TR BT - R T@ﬁi@:@ﬁ@ﬁ%lﬂﬂﬁff&ﬁﬁ?‘f—@giﬁﬁ?t °

0Kk 2
Xo, X1 and xz fAREERK T3 FIKIA 0, 1 or 2 FHFFHISZR (fraction) - ZETFIH
BN » KT RRGREREE - HN—EENRE m BRK (5K
B xm)  ZETERBENEEREEXN YIRS
M (m— m+ 1) rate = ka[H]xm
iRkt (m — m—1): rate = ksmxp,
RIE (m— m-2): rate = Y% ky m(m-1)xp
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e) ET={E5F xo  x1 ¥l x: RRBEE » AIEMEHE dxm /dEBYHIE -
f TRERIRE RRIOR(T » (A LAllR YR EFRT » $RHH Xofxq B2 x1/xo REEERLLHIH)
FEA - WEHHEHELELES -
g) HHIRERDE - X0~ x1 7 X2 » QIRIREEEREL (FRIELE) - B xo/xi = a 82

xi/xo = bETTEHE » WHREIELER]
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h) BHCRBhSERERN T RO THREBGEE -

i)  EpETEEE TR SR IENEE BRI EKEER  FieHE
9.4 x 10° 57 - THIMSCRIEL —EEIhREIERE ? EREEEZHRPITE -

Bl A | BRB | WEFHE

BRFHIRHHBERERRELSR

B FHIRHNARREERRES R

FRELNWED FRIEZERRESH

R _ERRTFRERRESR

TERMSRTE - ST REREERRED
BHENRE (EOMEHIER)
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