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YEE

B Eo=y &
TRY FaEK Na 6.0221 x 10% mol™
RV < U EE ks 1.3807 x 102 J K™
[ EEK 8.3145 J K™ mol™
77 7T —EEK F 96485 C mol™
HZEPTOXREE ¢ 2.9979 x 10°m s~
757 EHK h 6.6261x 10 Js
REES p° 1x10° Pa
RRE Dam 1.01325 x 10° Pa
HEXHEETD 0T 273.15K
;iﬁ;;ﬁﬁé%@ g 9.807 m s
R—T REF Us 9.274015 x 107y T

=

SLHED R v=P_

RO V= gms

ENCEABRLF— E = mgh

RS EORESFEN pV=nRT

TL=gZXDOXR k=Aexp (-Ea/RT)

A F ) —DBEKET—A b

Hett = Jn(n+2) pg
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A% L RTi
1 18
1 2
H He
1.008| 2 13 14 15 16 17 [4.003
3 4 5 6 7 8 9 | 10
Li | Be B|C|N/|[O]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 |CIl]|Ar

22.99| 24311 3 4 5 6 7 8 9 10 1 12 | 26.88] 28.09| 30.87 | 32.06 | 3545 | 39.95

19 (20| 21| 22| 23| 24 | 25| 26 | 27 | 28| 29 | 30 | 31 | 32| 33| 34 | 35 | 36
K|Ca|Sc|Ti|V |Cr{Mn|Fe|Co|Ni|Cu|[Zn|Ga|Ge| As| Se|Br | Kr
39.102| 40.08 | 44.96 | 47.90 | 50.94 | 52.00 | 54.94 [ 55.85 | 58.93 | 58.71 | 63.55 | 65.37 | 69.72 | 72.50 | 74.92 | 78.96 |76.904 63 80
37 | 38 | 39 [ 40 | 41 | 42| 43 | 44 | 45 | 46 | 47 | 48 | 49 [ 50 | 51 | 52 | 53 | 54
Rb[Sr|Y [Zr [Nb|[Mo|Tc|Ru|Rh|{Pd|Ag|Cd|In|Sn|Sb|Te| | | Xe
85.47 | 87.62 | 88.91 [ 91.22 | 92.91 | 95.94 101.07|102.91] 106.4 [107.87|112.40]114.82|118.69]121.75|127.60)126.90|131.30
55 |56 | 57| 72| 73| 74| 75| 76 |77 | 78| 79| 80| 81| 62] 83| 84| 85| 86
Cs|{Baj|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 | 190.2 | 192.2 {195.09)196.97|200.59|204.37| 207.2 {208.98
87 | 88 | 89
Fr | Ra|Ac*

58 59 60 61 62 63 64 65 €6 67 68 69 70 71
*528/4F . |Ce|Pr [Nd |Pm|Sm|Eu|Gd |Tb |Dy |Ho |Er [Tm|YDb |Lu
140.12 | 140.91 | 144.24 1504 | 151.86 | 157.25 {158.93 { 162.50 | 164.93 | 167.26 | 168.93 | 173.04 | 174.97
S0 91 92 a3 94 95 86 97 o8 99 | 100 | 101 | 102 | 103
+793/)4f |Th|[Pa|U |Np [Pu|Am|Cm|Bk [Cf|Es|Fm|Md|No|Lr
23201 238.03
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RRE 1 10% of the total
THRAFOEHZHET S

1a|1b |1c (1d | 1e | 1f [ 1g [ 1th | 1i | 1) | 1k | Total

4 | 4| 4 2 1 2 3 6 | 4| 3 3 36

TRHT Vo EBRERETHICIE, SESERFENAVLONATE L, 320DER
2> HEZRUTIZRY,

AEA—- XBEFT—4LORHSE FHEDNDHX)

B REMEFIT, BEMEICRTI2RIOBRVELEMTHS, XREFE
IZkde, &RBOBMBIZELLFHEL 22T, Tabb, FRFOPL
BYFEOREREFEOPLECFET D, BIBRO—IDR 1L 0.408 nm TH
Do
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o
Bk -
Biilab o7

b) &RBDOEEIZ1.93x10%kgm>Th3s, IHETFOREMBOERILERL
BHEEE,

i

HE:
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c) ULDOREZRAWT, eRFOHERBLIUVU TR FoEFRA*HEY L.
B, ERFOEMRFHEEBRFR)X 196.97 TH B,
ERTFOHEE :
TARH FaE :

7% B — BUHEE (B EHE) hDROD. (SHYI+—F, 1911 %)
22%Ra DHSHBEERFIT, KDOLBY THD,
26R4 t 222Rp, 3.825d 218p, 3.10m 214pp 26.8 m 214g; 19.9m

214pg 184318 210py, 223Y_ 210g; S5013d, 210p, 1384d 206py,

LROBABERCREIO LIRS KB, FEHERL TV, B,
y:&E, d: B, m: THd, LEEOBERERSIT, FEMB I TROEINATV DR
DMOBEEIL, hOBELHE_RTELINTEVERIZF LTS,
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d) ZNENOBE N oL £ - IPHEDV TN Th 512 TEORICE
¥, BETIEEORIIINE ST TRTI L,
a-E B-EE
226Ra 3 222Rn
222Rn ; 21BP°
218Po s 214Pb
214Pb 5 214Bi
ZMBi 3 214P°
214P° 3 210Pb
210Pb ; 21OBi
21OBi s 210P0
210Po ; 206Pb
e) 192 mg ® *°Ra £ BLAR 2B L, TD% 40 BRKE L. £
ETERREICE> TOWRWRHLED 5 5, BERFIP TR L BVERMEIC
HdIbDIXEND, 7275L, RaZzBRW\WTEZXBZ L,
f) e)DIRIEDAEN40 BB H)ITH T DuBEIC L 2 HHED SR,

27.7GBq(1Bq REY 1BIDEENE DI LE2RT)THDHZ Laibhr
o, TORBEZEHL, EHIC163 BMKELE, T OREMBNICE
R LTcobiFOBEEEHEY L,

Page 7 / 46




41t INTERNATIONAL _
VCHEMISTRY OLYMPIAD NAME:
UK JULY 18-27, 2009

STUDENT CODE: JPN-S1

g) 163 BASEA L%, BHABODBIZIE 10.4 mm® (101325 Pa, 273 K)
D He REELTWARZ e Mbhot, TNHEDTF—2hb, THRH Ko

EREHER L,

h) BRI CHIE LT 2°Ra DX R AE R 22625 ThH L &, X
BRIED 7 R A FaE# 6.022x102 mol' B\, BINORKIZEEND
2Ra DFF nra, °Ra OEEEMA, *°Ra OoEH ¢ (MALIZE) %5
BY L, 2B, e)TROLENELVRIOEBEDAZE LTIV ((e)T
ROFELELZEET HHLEIXR2Y),

nRa= A=
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BEC— HFOHBICEYRDS (XY, 1909 £)

TRY NaEROROIOHRERREX, EHBGHL)ICET 3, KERP L
Liaoaf NREFOBREFEA~DHEOFEIZL YV ITbi, ZOERO—IT,
UTD LS IciTbir, $%2.12x107m, & 1.206x10° kg m3 DRIF %, 15°C
THRBREPOKIEH I G-, KEXELE ETHES2EMKEL, ZARETOE
NO—EDEHI T LIT 4 DIZXE) > 7 fHIkPN T B & H 7= » OFgR+#03,

UTORDEBY THoT,

& /10%m 5 35 | 65 | 95

B FEHEHHIY
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i) BFRRKRTHBEREL, UTOLDOFHERL,
- RFOHERmM
- 1 BORLF D BEBR T 5 KD EIE muzo

*BAREBLIAKPTORFOADERE m* (T2bb, BREh&ERO
KBFL LT HhEERT )

723, KOBEIZ999kgm3 L33,

m= Mu20 =
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RFORENRELLLE, RRIBETOEUGBHLY ORFEIZ, "L
UMK VRATEDLEZLNS,

M _ exp[— E _E"’ ]

n, RT

ZZ T,
Ny BE iR HEMERH - OEHRIFE
N . BBEDE X ho 2B 1T DB &S = 0 OFHHR T8

Ey: RBREDOEIIHARFEERL LT, BEhIHARF1ELDD
OB RNH—

R: Ki&kEHK 8.3145 J K mol™.
Thd,

FRORIZH BT —F Zh-h )X LT in(npinpe)e 7y L= 574, LLTFD
Xoicirp, BEBLLRZIEFIE, BRBREDOENDL 5 um OBEIZR- 72,
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) rIvoEEzRTREEY,

k) INLDTF—EPbT R FaERERER L,
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8 2 10% of the total
EfRTOKELK

22 |2b | 2c ([2d | 2e | 2f | 29 | 2h | 2i | Total

2| 2|41 2|6 |6 |3]2]6 33

2 DORFREMAIRE (EEMDOZEM) THETIE, TORRERTHHFOD
TRNF—PHEFIZREVDTTCICAEREST S, KFRFERLHIRIE L TRERK
ERF H 2T HD1E, BOVRFRELETTHD, BVAFIIARRZTRLX
—DITEAEEZRIL, FH-ICHR L H b o RFoREMAORE HET 5,
FRTRLVRFRELTO HBRICET 2 2 >OFEERETETNVERY BT3B,

ELLDEFNMINDNTY, BYVRFREIK HERFRRETD L EORIGEERE
Bitka=14x10%em’s’ ThH3, —RICEMTO HEFOREE BEAEHH-
WO HRBEFOK) [H) X [H=10em> TH 3,

[EE . [IRE 2 T3, FEICEF LI-HEBEFOELEHPORFOBMEE %, R
ERATCEEAVTWABELFAEICRVRSI - Lo d, TOER, REEEEK
DYALIZR CHOMOEALIZ 2> T3 2 bah iy, RO REE OB,
BB  ICRET O RFERELRISFRTH S,

a) LYRFREIC H RFAREFTIBEORGEEZHEY L, ZZTHW:
EREEERT, UBROE/NEICBWTEII—ETHIEREL TV,
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HEFOBBIILVRFREICBRZFLE HEFOKICHLT—KRTHY, KT
AEBICBIIARICEEERIT k.=1.9x103s" ThH 3,

LR TFRETIIRE L BBEZINRRI > TWDERELT, EFREICE

b)
TALOVNFREADPDHEFOEN ZHEY L,

EEIZIE, HFRFEIHBVRFORELEZHMTWS, FFXRALTHESI L H,
2ERL, TOREET S, ChhbELLI>L LTS 2 SDOFEERETT NI,
RIiEE2ETFTMETZFENER>TWAMN, RH, BKEE 2 RFORISIIHTIR
OB ke ko, KIZEBLHLDEFNMIBOWTHLUTIZRLELDZEY EEX

TV,

ko= 1.4x10° cm3s™
ky=1.9x1073 g™
k.= 5.1x10%s™
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ETILA

He # R T DRISHZRRIETH D LRET B, 2 RFORBICL T HRFH
LYMTFREN ORI BRI DEEIL LN TREN D,

c) T, BB, RIGZHETHRFOE NOELIZOWTOEELZRTRET
B, FLEFRBEERELCLEOHFEFOEN ZRER L,

N=

d) IOEFACEITZHLVET 1EHEY O HUREELHEY L,
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ETLB

EFNB TR 1BEOLVRIFAOME, 18, X280 HEFLZEATHSE
BIZHOVWTELLEZ LY, TRFTEREORRIZE 2T 3 2OREIZSRMH-T
W3, TORRXTII2BEOEFIEITLREBICRETE R LEET R,

N

0%k 2

X0, X1, BELU x2i%, BORF1EHVIZ0E, 18, BLU 26D HEFHS
FETHEEZENTFNRRLTVS, INHOFARKORGEEMRITCRE LR
CEIOIRERYFE->TEV, HYURF 1 EIZHE m BORFN xn PHIS TEFETS
BE, BE2bND 3 OBRBTORERKROLIICRENS,

B (m— m+ 1) FE = ko[H)xm
EE (m— m—-1): EE = kymxpm
2BFORIE (m—m-2). EE = Y2 kem(m - 1)xn

e)  xo X1, BEUxa WELLT BEE dxn [t DR E ZNTNE,

Page 16/ 46



e 415t INTERNATIONAL
VCHEASAISTRY OLYMPIAD NAME:
UK JULY 18-27, 2009
STUDENT CODE: JPN-S1

f) EFREEZRELBE, e)DFEEXEAVTHIEGDL xaofxs & xilxo 2 Y &
HL, EHICZhoDEEZRD L,

g) ﬁ#ﬁ%écﬁlj'é%’]%Xo, X1, BLUx; %_':k&):to

[bL (ATLHEZRDBZENRTERLSIEE, xaxy=a L, xlxp=b¢
LT, BRE2XFXTTE, )
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h) ZOEFAMIBITIHLVHF 1EHY O H RIS T 2 RISHEE L RD &,

i) CORISIOWTOREEE S ERMIZRODZLIZEDLIATRFAETH
0, HE# IaL—Yaritky, TLKREIZR > TREEEMN
94 x10°%s™ THBEZ LARFEINT, KOBRIZ2ODEFADIBLED
LBOETFMIYTIRED LELOND D, BYEEERE D BERMICHZ ST X,

ETIL | ETI | EBLT
£ & H 5L
A B C

CORIEDOBEEBIIHBEFORETH B,

CORGDOEEBRBIIH S FORBETH
3,

ZORGORERMET D Y RFRE LIZKT
5HRFD2RFRIETH 5,

CORGORERMII2BEEDO HEFORY
Th s,

RERBERFOKIZCEIOTRIBA L VIR
MOREN (D72 &b 2/ED) KERRE
¥l LTWA,

BIFREICBRETHAEFOEE 2ITHIR L
TEN (D b 2MFD) KERBEERS]
EEZILTWA,
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%8 3 9% of the total
BONDEDEHAH (TX—ILTa2)

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

25|35 1 6 2 | 4| 2| 2 23

DFEPNERERIBDELIL, FUoNRIENRBHDHFHEBFALHEE
(Folded L RE) 2L o720, BHAZEMR=ME (Unfolded & RE) # & -7V
LTHY, ZORBIIKROFHANTERINS,

Folded Unfolded

Z o) BEBEHAD (Folding) it 13 —BRETHEITTHEEXTLY, Zu°
7 EBAPAORISOFEEABIZBEL & bIZELT 3, FUo0HDOBE,
Folded & Unfolded 23453 >FEETR L EDIRELBARBE Th L EBLTW3S,

*%E b U 7T EA 2 (Chymotrypsin Inhibitor 2; CI2) &5 Z 237 H D 1.0
M OREHER DI & 356 nm BT D EHNBEL, IBE%X 58°C 125 66 °C £ TE
LS TRIEL,

REE /°C 58 60 62 64 66
( &ﬁ é_ﬁ ;?5 i) 27 30 34 37 40

2TDHF 37D Folded IZ72 5T B & &, 1.0 uM OREHFR D F £ 356 nm
DENXFEEIL 21 Thot=, —F, 2TDOHF L7 EM Unfolded iZ72 > TV 5 1.0
uM DOREHAIE CORNIREIL 43 Tho T,
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a) FADILFEROXNXFBENREOBECEEXFITILRELE L &,
Unfolded ®Z /X7 BDOEIEG x TN EFhOBEIZHOWTEHER L,

BEE I°C 58 60 62 64 66

X

b) FHEHKZxOBPEHKRTTYE, ELIZKDOEZEZFREIIOWTEAENHE
¥

BB I°C 58 60 62 64 66

K
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