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B

® HRET—NIAE (LWREH) NELRHNUBLCS LITNERNERS.

® ZRWNEN 5 /\W. RERLFLE (START) BIESBHTFHRER.

® REEFRAZTIRHNITEES.

® FTERELVNEEEENEAN, SERMIEDNETRERDATED. BRE, T
& (B) sEEBIER.

® MR, ARLUHENRE, ASEELNEN. SRELRENERBRMAHE
g, WS,

® EERPUNEFTERELRN . NERNUNMOMLEM, BNEHNSD. R
IR ERERTRHF.

® eSO SIERE.

® LRBELL (STOP) EIBVALINEILER. HENEREBIRNZRES.
® WSEHAGE, DR (B) ERARHNEH, BFARAO.

® RENRZARNTF, FAMEEABRAKRE.
® £ (B) X 4271 (R8HEHA) .
O SRBER, TRHFAMAEIRRE (The official English version) .
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VERE

AR IES B ik —
Avogadro constant Na 6.0221 x 10" mol

BRUEEHE

23 | o1
Boltzmann constant ks 1.3807 x 10 J K

= Als,
SEEE I
Gas constant R 8.3145 J K" mol

EREYE »
Faraday constant F 96485 C mol

FeiE —
Speed of light ¢ 2.9979x10°m s

Y¥HREE =
Planck constant h 6.6261 x 107" J s

FRHEE S ) z
Standard pressure p 10° Pa

KRE :
Atmospheric pressure Patm 1.01325 x 10° Pa

Zero of the Celsius scale 273.15K

B B I p——

Standard acceleration of free fall

BURBETF .
Bohr magneton He 9.274015 x 107U T

AR

M J7 AR v=P

BRIFR V= (4/3)m’
BEhPEE E = mgh
BRESERSGTE pV= nRT
BT B i 2 k=Aexp (-Es/ RT)

HEEE A3 e = A/n(n+2) BM
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AR (FHMERERTRR

1 18
2

H He
1008 2 13 14 15 16 17 |40
3 4 5 B 7 8 9 10
Li | Be B|C|N]|O]|F |Ne
6.94 | 9.t 10.81 | 12 [ 12,01 16.00 | 19.00| 22.18
1| 12 13 { 14 [ 15 | 16 | 17 | 18
Na | Mg Al Si|P | S |Cl|Ar
22 98| 24.31 4 § 6 7 B 9 10 11 12 |26.93}28.00 308732053545 | 33.85
19 | 20 | 24 | 22| 23| 24| 25| 26 [ 27 | 28| 20 | 30 | 31| 32 | 33| 34|35 38
K|[Cal|Sc|Ti|V [Cr|Mn|[Fe|[Co|Ni|[Cu|Zn|Ga|GCe|As | Se|Br|Kr
3¢.-02| $c.08 | 44.96 | 4792|503« | 52.00 | 54.94 | 5585 | 58.33 | 36.71 | 63.585 | 65.37 | 63.72 | 72.5C | 74.€2 | 78 86 [79.9(4| 83 80
37 | 38 | 30 | 40 | 41 | 42| 43 | 44 | 45 | 46 | <7 | 48 | 49| 50 | 5° | 52 | 53 | 54
Rb|{Sr|Y {Zr [Nb|[Mo|Tc|Ru|Rh|Pd|Ag|Cd|In|Sn|Sb|Te| | | Xe
B5.47 | 87.62 |28.91 |91.22[92.3° | 95.94 101.07|1€2.911 106.4 [107.87|112.40[114.82{118.658(121.75|127.80(128.€0|* 31.30
ss | s6 | 57| 72| 73| 74| 75| 76| 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 85 | 8B
Cs|Ba|La*|Hf [Ta|W |Re|Os|Ir [Pt |Au|Hg| TI|Pb]|Bi|[Po| At |Rn
122.91}137.3¢[138.9 [17¢.28[ 180.05]183.85] 186.2 | 190.2 | 192.2 {105 00[195.57 |20.50]|204.37| 207.2 |203.98
87 | 83 | 89
Fr |Ra|Act

58 |59 €0 {61 |62 |63 64 |65 {66 |62 68 |63 |7 |71

‘Lanthanides |Ce [ Pr Nd |Pm [Sm|Eu Gd [Tb [Dy [Ho Er |[Tm|Yb|Lu
12042 [-4091 14424 1504 | 15196 157.25 |13893 | 16250 | 16435 16726 | 15693 | 17304 | 17497
%0 |91 92 |33 [94 |95 56 |97 |98 |99 100 [101 (102 |103
*Actinides |Th (Pa U |Np |Pu |Am Cm |Bk [Cf [Es Fm|Md [No|Lr
2201 23303
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F—3 B2 10%
& LR AR A4 5 $

fa|1b |1c|1d |1e | 1f {1g | 1h | 1i | 1j | 1k | Total

4 | 4| 412|123 )|]6|4]| 3|3 36

WEARAKFEEHEATUNEMRMES &. THEH=FRRNITE.

HE A— X-FHERTaE GIRTE)

R RAEHTHBENES L. A X-HETHERISALGEHNSERATHE
LA (fec) &N RSP Au R FE P LAETESL H R B TA LRSS TR 06
7). @EKiaKR 0.408nm.

a) EHSHERFAAHZRRTIFEZLNT AuRT.

fa A

fiR A Au R FRISE:
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b) AuBIFEE N 1.93 X 10* kg m™, HEZIF REKERMRE,

iR

RRE:

c) T4 Au X RFREN 196.97, HHAE— Au BT HRERMFRNE
ZH.

Au R TFHIFE :

Be (R A 18 ' 4,

HEB — BEHFEEFE (FEE, 1911 4)
TELAET 2Ra ST EZET RS

226Ra t 222Rn 3.825d 218P0 310m 214Pb 268m 214Bi 199 m

214P0 164.3 pus 210Pb 223y 21oBi 5.013d 210Po 1384 d 206Pb

AR R 3, AL y=F, =R, m=7%. B—ARERE (BRED
FEZERLEAINAFERMAEZRRB S
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d) TR, BHWLHELRRNEa-FE3E(a-decay), HhLeRp-FA(B-decay).

a-decay | p-decay

228Ra 3 222Rn

22Rp — 2%pPg

218Po 3 214Pb

214Pb ! 214Bi

214Bi 3 214P0

214Po ; 210Pb

210Pb 3 21OBi

21DBi 3 21OP°

210P° 3 ZOGPb

e) HEAMEH 192 mg ?°Ra HH MALHBE 40 K. 151 LSR5 ki
BRaEH B — A RALE (B Ra 5t)

f) RN ENRZER B} To-EEMBEE N 27.7 GBq (4 1 Bo=HY
140180, REHZESREHRTF 163 K. HFEAERNok FHEE.
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g) 163 RZJE, EENN 101325Pa, BRAEN 273K HIEAHETEH 10.4 mm’
K (He). FIRXLEEIHIATRMES K.

h) B&FERIEENEN 2°Ra MAMRMLREREN 226.25. FIRAEEP LA
RINE S $(6.022x10% mol™), #HE: BEHEGET ®Ra BETFHE mra FXE
ZEHN, UR PRa FETEY « LUERRL). REFER@EPHIBHMTN
AV b5

NRa =
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Tk C—ERL ik (K, 1909 £F)

Xt FRTRNE T SR ERNE, B EZ —R2ENHRBIZEKFHIRETRNEE
AERATHEESATEIN. EEREETRP, —FER2H2.12x10"m, FEH
1.206x10° kg m> BIFRIZE 15°C THEBEBE—FKH. BE R B KA e8Ik 3)F
wziE, EEEKERZNUMNMEMNEELSHHITRA, BRASI EELRMAR
A BT BR A -

BEE/10%m 5 35 | 65 | 95

B A7 PR R PO S E R 3 4.00 (188|090 048

i) BEBRAERE, i+ BANFHARER m: ERFHEFRKBEE muo: %M
BIEKPRBRAR m* (BEEF A, . #HHEFAKAEER R EMESR). K
(9% BEEX 999 kg m™,

m= Muzo =
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EPERET, TR AL IR A A BT LRI Boltzmann 4> #1784 .

E,-E,
RT

ny _ exp[_
Ny,

K. n, REBE h B ETRARBREE: no RESHERE ho kB4R AR
FHEEB: EREERmo)AERE h LHBR AN FAEXKEREBHNBE TS A
HHEHBEE: RESEFEH, 8.3145 J K" mol™,

RYE_LTH R A RIEHE BTYE B In(nn/nno) i (h - ho) X REINT . EUBEKE RS S Rk
Kb H5 2 L B (ho) o

0 20 40 60 80 100

—-0.5

-1.0 \

-2.5

In(np / Npy)
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) Bl EERRMEMBHREN,

k) F A X E8EE A R INE D 4
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BB B 10%
E P26 H, X3 J1%

2a | 2b | 2c |2d | 2e | 2f | 2g | 2h | 2i | Total

2121412 |6|6)|3]|2]|6 33

WANRTEEERZRZEREN RN, HERNS FRERKEMRERSE. 2F
TFRAEEERERBARE LA R NAERBEN Hy 2 F. LRB ] IRBCKE 2
MERAER, MFHAL H 0 FHEATLUREBRM . B B RBHRE Lk
H KRB h EFRBRTER.

MRS, SRFELEFRRE LORMEREEDA k= 1.4x10"° cm®s™,

£ 725 18] T LR T B 40 B (BP B AABR  BEUR F 30 0 S BUE 9[H]=10 em™,

FE: ERTEFEEERAKREAZER. 2EPERARARMEFHHEARAEETF
REEE, HABTESERKEMRRA. ERER, RIS EIRER iR
fRRIPEE . RAERMBARE. PO R AR T RS EANSFH.

a) HESARTELKRDH EARMGER, RUREZERRLREEMN.

Page 11/42



41st INTERNATIONAL .
VCHEMISTRY OLYMPIAD NAME:
UK JULY 18-27, 2009

STUDENT CODE: CHN-S3

SR FALKRTRETDAORMAASTHRMEFHEETS B —RH, B®E
REH ky=1.9%1073 s,

by BERRAERMMEN, HE— A ERFERE EERTFHREHN,

ARFERELRTUBHN, SIMHBRERNER H), RE Ho RERN. XEB
EERAFRNTREHNDFRYHXHRET N RS EALETAARR, ERMERS
Wt E, RMERURRETREEENEREHEBRE, LT

MR E S ke =1.4x10" cm3s™
iR RRHEREY  ky=1.9%x1073s™
RESEHEEREH  k=5.1x10°s""
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B A
BREA BLMREA RN, ELRERE, BRNTESETFHROERNY LN,

b) BEHRFR NHZFEESE (BBHRM. HEHEMRER) . RIEEEESEMY,
SN A

N=

d) HEXEXREANDREN E H, OEREE.
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#Hi B

B B AE ST ERBHER 0, 1, 2 MEEFGITR T TEPH=MARE)MNBKE.
ZHRFEL TR NAEERLER. XERMHNBREEFSHASZTF 2 MEFRMH
TR Bt RS o

AN

0 —% 2

Xo, X1 Fl o FHIRLURE 0, 1, 2 FEMELRBAB M “28” (fraction) . ETF
HIBHAESR, X “H%” TURSREARNTR#TLE. FF-PLU
“HE xm ERE m IR, =ML RRAERR.

BT (m—->m+1): R = ka[Hlxm
bt (m—>m-1): ER = kgmxp,
REEE (m—> m-2): HE = Y% km(m-1)Xm

e) EHAE X0 x1 M IRUERFE (dxp/dD) .
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f) BREERSEM, FALENERGRE, FHEE xix 5 xi/xo BIRERK,
HEEERALLERNIEE.

g) HEREFETHSE X, x1 F x20

[ IRFEAREEL—E) () PHEHLE, T x/x =a Ml xifxo=b, Hil
REER. ]

Page 15/42



41st INTERNATIONAL .
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h)  AEXERGEHENERBN E H, EREEER.

i) B AT EA A SERE T B Z R NAER#TIUE, BRFATEIENES
RE 94x10° s7'. FrIFEALSFERFHMER? ERINHR LHIE AT

.
i) ! [
A B HArEE
RESBIE H R THIRH
RS TE Ha 2 F RIBLET

RESRRRE L H R FHEM H IR L.

RESBRE-ANHERTFHIRH.

AR AR TR ERNIEN RS
BRKRE (BEDL2MEER .

o Bukr_E R B9 IR T R MR B8 2 MR BURK
RE (ZOWANMERT)
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= B 9%
EEHRFS

3a{3b|3c|3d|3e| 3f | 3g | 3h | Total

25|36 1|6 |2 |42 |2 23

MM FRARMERBRN (unfolding reaction) BT H T 5 F &R
#r & R (folded) Z#r B R (unfolded)

FAUBRREARNFTERNERE—PRORN. XA RN HF4 4 B bR
A BEERFTBRASTFEOEABRASTELS —FRNEEEXHNERBREE Tn.

TEIRSE 58~66 °C HITEE M, 1.0 pmol/lL BEEEFLE BEEHIEIN (M5 R CI2) &EE
& 356nm 4 PBHFNESRERBRENERLY, KRERLTR:

#BEIrc 58 60 62 64 66
RNRE
(ERE) 27 30 34 37 40

XF 1.0 pmolll WEBRBEB, BERSTELITRIT, 7 356nm LRI IR
21 Bfy; MEAMSTREETE (BIARHFR/) B, 7E 356nm LRIRAIRE L 43 &
47

a) BRFABRSFRERBSTHRABESENEGHREREL, #HEELRPE
BETZHBNFLEREG RS THH X
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T/rC 58 60 62 64 66

b) UixAs¥, BHEEFERNTEES K WRERX, HREZREATHEE

BERTRY K E.
T Irc 58 60 62 64 66
K
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c) {HEZBARM T, E CGEHE 1°C) .

Tm

BEZBEAREITERNE AH 1 AS® NHEREEN, R4

AH°
RT

nK=- +C

A+, CR—IEHE.
d) LF6ENE, dEREZERREIBRNMAH M AS H,
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