st/ T Ixlolr

REE lobia Sixlvd B3R bk IoRlv lo
2lossy £ SlxlxS lo o

1240 Ixich rloRRIY Ixiukn B8 clvly loiesR

1240 Ixled

)
ot
<+
Hju
[=)
&
X0
af
RO
ol

S5% 12i2 {oloB IYTia ElxidR BlxlkE lo=& ixlo= 'BhE loRly -
1218 = BRR KloRly
12ig folox=R BRIy Iy 'S8 &R Sieie(dois)|xy2 o
falolklcflo Sklz =& o
1242 {oliefd
e 8ly BIYLEY o+t 3Rk 2T ‘112RiZ IkE ‘RSB Ixiel SRia
3T IrliolkE 1318 izlnlc R&lo RSB cl6id 2RE 3R BIvE Elxd o
0B - 5 ik ETR R = o3& [0 lo&iT
oieh loivlk i8R&E ek lloiz Ble ERiTVK BRiE ST SR 887 *
f2ie8ly Sk Yt BieBE oS Wik Rlo 125% Ixiekiy
a8 = ¥ 1510 2 2l 122 ok loiz 2l IyTiA 362 =T
Rl &y Eiolcivik £ o
R/ SHeloWes)izly {aloizly s SiZly RlY
Elo Tieidlz ETRBR loEdw I8 Ixlol 1z

KIr

‘ol Ix=R Iy

ol
ulJ
°

J+

1

iy lox=

IS-HON ‘SR
6002 ‘22-81 AINC IN

aVIdWATO AHLSINIHO
TYNOLLYNHILNI ISLY W)

wjo
=}



o 41st INTERNATIONAL
CHEMISTRY OLYMPIAD
UK JULY 18-27, 2009

£¥MS: KOR-S1

4 0|5 7= 4
OtRIIEZR &t Na 6.0221 x 102 mol-!
EX0t & ks 1.3807 x 1023 ) K!
7| M) A= R 8.3145 J K1 mol!
o2 Go] A4 F 96485 C mol!
ol £ c 2.9979 x 108 m s?
S23 M h 6.6261 x 1073 J s
E o p° 10° Pa

7|t Datm 1.01325 x 105 Pa
MM O E 27315 K
FHIIKE g 9.807 m s2
20} Oyl E HB 9.274015 x 1024 ) T-1

E80| El= S4E

H&HAN el 2o v=">

2o 21 v=gnrs

FEofl Qs /X oL x| E = mgh

O &t Z|H| &4 pV=nRT

OffL| 22 4

AHo Qg A7 RUE

k=Aexp (—Ea/ RT)

Heff = ,/n(n + 2) Bohr magnetons

HO[X] 2 / 45




41st INTERNATIONAL
CHEMISTRY OLYMPIAD
UK JULY 18-27, 2009

FER
1 18
1 2
H He
1.008| 2 13 14 15 16 17 | 4.003
3| 4 s | 6|7 |8 |9 |10
Li | Be B|(C|N|O]|F|Ne
6.94 | 9.0 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| 24.31 3 4 5 6 7 8 9 10 1" 12 | 26.98] 28.08| 30.97 | 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|CulZn|Ga|Ge|As| Se|Br|Kr
19.102]| 40.08 | 44.96 [ 47.90 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.71 [ 63.55 | 65.37 | 68.72 | 72.58 | 74.92 | 78.96 |79.904} 83.80
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 | 95.94 101.071402.91] 106.4 {107.87]|112.40]114.82|118.69]121.75]|127.60|126.90{131.30
s5 | 56| 57| 72| 73| 74| 75| 76 | 77 | 78 { 79 | 8O | 81 | B2 | 83 | 84 | 85 | 86
Cs|Ba|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 |66 [67 |68 |69 [ 70 [ 71
*Lanthanides |Ce | Pr |[Nd |Pm [Sm|Eu |Gd [Tb |Dy |Ho |Er {Tm |Yb (Lu
140.12 | 14091 | 144.24 150.4 | 15196 | 157.25 | 158.93 | 16250 | 164.93 | 167.26 | 168.93 | 17304 | 174.97
90 |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

H|O|X| 3 / 45



Sy /v lxlolks

'~ [k € BRE lbEl B

Ty 543

Tleivlk 8< oY@ 2 BRE b=l 53 TRRT Exly B3 (e

‘{alo wu gov'0 SlofZ [oid i@ Eil

i3 BRE € 1alo(Td 6% 1ixB bR € ok fz TRIxE iz lckiask
=) T (1gnd passuad-ade))ikERR Rl SEIVSI Io(eshn plob) g

£ 3R o8 BRIE F-X 1alokia ik Sk Ric oIt RE SEy i3
(R EhR) R SHRE B&Eklob BRE X -V R

1316 klo

loR R Ixic € lolizlo 12ig8ly SERR Ixic Rl h3eRE &7 ETiIcHIo

9¢ el |1 || Vv |V | ¥

(22}
m
<
(o]

kR (AT | fT | T |yt (BT | 4T ST |PT |21 |91 | €1

B2 iy E3icAE{o

(BR+Z0)E 001/E 01 TIkaE

1S-HO) 'SR+
6002 ‘22-8L ANI N

a I 0 avIidWATO AHLSINIHO
= TVYNOILVNYILNI ISLY



™ 41st INTERNATIONAL ol
CHEMISTRY OLYMPIAD
UK JULY 18-27, 2009

$HM$E: KOR-S1

b) 32 Y=&193x10%kg m30|Ct HKOH CHMZo| Bt AHS
A Atsat.

=Rk

¢ =2 AX}E0| 19697 A mj, F |AXt ot JHo| ANt OtHIIER M8
A Avstat.

2 gxtel T2

ORIIER A

YUY B-YAs SURFE AYSIE WY (BIGXE, 1911)
226Ra YXH= CHS I 22 YAls 81 M8 He=Ck
226Ra t 222Rn 3.825d 218P0 3.10m 214Pb 26.8 m 214Bi 199 m

214P0 164.3 us 210Pb 22.3 y 21oBi 5.013d 210P 138 4d 206Pb

flof -.-01"1 ANZSS 8212 2 Heey =4 d=9 m=20|C. 20| +2
BAIE, W XNg 1= CHE SASECH EN 2 2|5 #eC
HO|X| 5/ 45



o~ 41st INTERNATIONAL o|2:

CHEMISTRY OLYMPIAD =
UK JULY 18-27, 2009

4+%#H35: KOR-S1

d) otz ®2o| zt S2/0f CiSHK, a-S 2} B-S2E 2510 EAISI2L

226Ra ) 222Rn

22pp——3 28pg

218Po 3 214Pb

214Pb 3 214Bi

214Bi ; 214Po

214Po 3 210Pb

210Pb 3 210Bi

21OBi ; 210Po

#0po—s 2Pp

e) Ral92mgE ZESTHAZE FHE £40Q S iz FACL o
YA S HFo| ALE FO0IM (Ra M), HF EH (steady state)oj]
EEOIX| S22 W MM S/YALE Ol Ao

|| X| 6 / 45



™ 41st INTERNATIONAL of
CHEMISTRY OLYMPIAD
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$HMHS: KOR-S1

YA 2E7|8 Bo AYE ¥ N2 o3 WA £E& 277 GBg
(01714 1 Bq = 1 Z&4 sHO|UCk 57 £ AR 87|18 163 Y S0 U
ST YAE o YRt £8 Hstat

g)

163 %, 273K, 101325 Pa ZZ{0| A A|20]| 10.4 mm3 2| He 0| Z&}&l
A2E HYEUC 0] Zut2RE| OtBIIER o5 2 L3tat

HO|X] 7 / 45




(ﬂw 41st INTERNATIONAL o|
CHEMISTRY OLYMPIAD
UK JULY 18-27, 2009

$EMS: KOR-S1

h WY 2472 SHE S ¥R o YR 22625 Y 1, TAAO|
Liot Qi OHETRER A4 (6022 x 10% mol)E AL83HCl, 22 AlZ0]
EE 2Ra KO 4 my, 2Ra AR B SE 44 A PRa o YU ¢
(& EH2DE ZLHstet ool X (0IH OIS SAUANK S| B2

n2{5ta, 1 S¢LE 2 LAt YUck

]
>
]

/Ra

HO|X| 8 / 45



41st INTERNATIONAL o|:
CHEMISTRY OLYMPIAD ="
UK JULY 18-27, 2009

85 KOR-S1

upy € - QXte] EAH (H, 1909)
K x0| st OfIIER A4 AW WY 3 siLis, S20| Y of, 20|
SME B20|C YXto] £ £TE AT10] O|ZO|HCE 3 ABOYA, BX|2
212 x 107 m, Y= 1.206 x 103 kg m3 QI XSS 15 °C M 20| G 71 Al
2 ASHQICH B0 SEHE S28 A|ZH0] K| 20|, Al o 2HE £0]7}

CHE Wl fX|0A Bl £oE B YX +8 5F5Uch

=0[/10%m 5 35 65 95

cto| 2o o WR YKt 4= | 400 | 1.88 | 0.90 | 048

(W4

i) UXE Y2 JHSt, oHES A Motal AR BE m YXIH Yof
22| 2 muo FEE 12{T 20M YXte| RE AY m (Lo 29
fohlof ojgt Hojgels S et = ). 89 Y= 999 kg m?
o|C}.

HO|X] 9 / 45



o 41st INTERNATIONAL ES
CHEMISTRY OLYMPIAD =
UK JULY 18-27, 2009

$=HS: KOR-S1

B YEIOIAM, M2 CHE F0[0jM2| tHe| 201 & YXIo| == &0t £ 0j| w}a}
CtSat 20| LiEtHtoh:

071 M ny = EO0| AO|M2| Cte| RI| & QXL 2,
Mo = 7| & &0| hoOflMQ| B9 BI] & QAR %,

£n = AE2 HEO A= YAt HlRB £0] A0 A= 1 B YKo
30| 2zt /1% oA x|,

R = 7|X &%= 8.3145 J K1 mol-l,

? 22} GIO|E{of| 7|23k, (A - A)Oll THEF In(m/mo)2| 27} Of2f FojX QUCk.
7|F #0|= Mg HIEt 22 8E 5 ym 2 FHoRICH

0 20 40 60 80 100

-0.5

AN
~
\

-2.5

In(nh / nho)

H|0|X| 10 / 45
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43 HBE: KOR-S1

) dzgjzo| et (7|70l Che AN S F=0te)

k) oto| HO|E{ 25 E| Ol IIER d4& ZFstal

H|O|X| 11 / 45



41st INTERNATIONAL OI
CHEMISTRY OLYMPIAD
UK JULY 18-27, 2009

FHHS: KOR-S1

25 2 10 /100 (0| &+ 413))
MZHOA S4 EXF MY

2a|2b|2c|2d|2e| 2f [2g | 2h | 2i | &4

2121412663 ]|2]|F6 33

£F SUNM & AX7L S0 32 S48 2Xes HE B2 HXE 7tX
w2 A SISt SHR|QE 4 AXI22 WX YXt BHO M HE5I0] AT 4
EXHH)E BHEC O] O HX| YXt= it o x| CHREE S E512, M2

YAE 2 EXs HX BHOA HOTICE O] 2X|0M = X Xt EHO|AM 2
F2 BA Y| BTt F el HE S8 RYS 4 2ot

FUHEESEE RYNAM =2 AXIL HX| YX B0 FE(adsorption) &
YO £ M ka=14x 10° cm3s10|CL LFZ7H0IA et Ol =4 X}
4 Y (CHQ BI|g &4 QIXIO| )= 10 cm3 0|C}.

(Fol: B0 BAE URRS| 4ot J|H MBI AXO| & YEE WS SEAOIA
ABEIE 5EQ SYS WHOR ASUCL M2t SE 440 EHYE 942K
%S +E AU HSHEO| TRl B9 NZE YR £ EXI0| $2 EAEICH

[ =Ry |

a) & @RI UX] Y| EESHE S5 A Ltstet of 2 TAH0|AM of
SE= Yot Jpgstet.

H|O|X| 12 / 45



™ 41st INTERNATIONAL ol 2.
CHEMISTRY OLYMPIAD =
UK JULY 18-27, 2009

+HHS: KOR-S1

BSEE =2 X} 0] O8] =4 QXL EHOM YOIX|= SHE B
(desroption)2 Xt HH3O|Ct. EH&f BH8O| £ & A4 ky= 1.9 x 103 s O|Ct.

b s Egatm Oj TR FHEE W), YR AE(steady state)0fl Qs HX|
QIXt EDIO| 44 AKX 4= NS HA3BLEL

& Xt 2UHOAM S2{0|H, M2 QL 933 510 =2 EXHE S
Asict o] ZHIOIM TR = F 7HA| 1S S8 RH2 WSS =
AO|M M2 CI2ECE SR 5 SEHk), S5 SE40(K), OIJTS
Edrkie M2 220 Ch3at ZL.

I OE ua o>

ks =14 x 105 cm3 57!
ky=19 x 103 s

k=51 x 104 st

H|0|X] 13 / 45
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43 HE: KOR-S1

o
ne

EES

ol

c)

>

tg o2 Jpg3ict HX| EHO|A O UK} et 0|

MABHe 8122 2 %} &
L SEE LWO|CL

2XE
4 X7 YO K|

B2, g5 2|0 22X 4y 888 ZESo], =4 /X &= V2| Bzt
&5 A8 Nl HRAEl(steady state) T 7S, N S ZEStE2L

d)

ol RYOIMN HX| UKt & +2 EAte| Yo SE & Hi3fE;

O] X] 14 / 45




(“‘%‘ 41st INTERNATIONAL ol
CHEMISTRY OLYMPIAD
UK JULY 18-27, 2009

2: KOR-S1

nRt
rE

ndsB

24 BOo|ME HUXIYXIO O, 1, EE= 27H0| =2 X7 EME HES 45X}
Stet. Of Al ZHX| &Eli= ot HHE E&I...} #0| M2 HAR|0 ALt 374 0|42
2 AR A0 EEE FR=

%\

0 X __2
O{7IM xa x1 X2 = 42 0, 1, 2 JE{2 EXYSt= HX| YXIQ| & (fraction)S
LIELLHCE O] 2&2 CI32 BSS5EEF E4(kinetic analysis)O| M SZoF S Y3t
Yro2 CHE = UCE BE xS ZeE 2B mo| A of Chsl, Al 7tX| 7ts3t
g £x &= CH3at ZLt

BE (Mo m+1): 3 = k[Hxn
EtlXt (m—m-1). && = kymxn

e) S8 xg X1, X2 2| BiSt &4, dx/dt & _‘L_t

I|O|X| 15 / 45



41st INTERNATIONAL OI 2.
CHEMISTRY OLYMPIAD b
UK JULY 18-27, 2009

$HME: KOR-S1

) YOl AL HES Ao HRAEN ZALE ALRSHO], HIE xo/x 9 xu/x00f T3
E¥AS A1, 1 5|8 U P2t

) & 4E0A B8 x5 x1 25 ALSEEL
Bt (HOM 2EE FOIX| RHCHH, x4 = a8, x/k= b & A28
s o2 Estel]

H|O|X| 16 / 45
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o 41st INTERNATIONAL 0|2
CHEMISTRY OLYMPIAD =
UK JULY 18-27, 2009

5 tHE: KOR-S1

=X 3 9 /100 H (0| 2+ M)

CHHEE X3l (protein folding)

33 | 3b | 3c | 3d | 3e | 3f | 3g | 3h | EA
25135 1 6 2 4 2 2 23

0>

reol A2 T tist EY 82 oS WaAMez BHY £ Atk

Hal(folded) ME| ==—== Z2l(unfolded) AE}

CHE HE S S ChY CH| 122 S8 Yo|UCtD JpHE 4 QUCt of WO
Xl SO mat SapFich SNl S 7,2, Hete| £X17} B2 A0
LhoX| Egtel 217t HE AEjol 252 Holsct,

58 °C £LE{ 66 °C 25 WL{0IM 10 pM SEO| 7| ZEYA 4RF| 2CL2) EHYE
AlZ20j ChH5}0] TS 356 nm O SH3 HB Mo H7|7} CHR T ZCk:

2L /oC 58 60 62 64 66
&l 7

2EM7I 27 30 34 37 40
(e cHl)

S 356 nm OJ M, Al22| OE CHE BXS0| HE AEY [ 10 yM S £
CHYE A|Zo| HT M7|& 210/ch 2E CHE X 2 AEY 0 10 uM
50| CHE AlRo| HE Al7|< 43 0lct,

H|0|X| 18 / 45
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CHEMISTRY OLYMPIAD =
UK JULY 18-27, 2009

2HMS: KOR-S1

a) Zt atEtE0| M LiEILHE B2 M2ls 2 s=0 HFE Bleictn 7-gsta,
2t 2=0] EXst= 28 HEf S 2Xte| 2&(fraction) x & A LS}at.

2x /°C 58 60 62 64 66
X
b)  EX 28 x 3 ALSSHO, B 44 (8 BN A2 M1, 2 204
B 44 KUS AMS
25 /°C 58 60 62 64 66
K

0| X| 19 / 45
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£EH$: KOR-S1

<) O CtE| 5&=H, TnaktE ZHS 2 (O 712 dS UCO2 2 Hola)).

Tm

CHIE Z2 120 ChEH AHC BT ASC 20| 2EOF DHB A4atD JHHSH,
che 40| FofzIck

AH®°

RT +C

InK =-

07|M C& #==0ICt.

d) MU 1YTF 12D, 01F 0|85H0] T FY UrS0| ThE AKC 2t
ASe S ZAgsle}

| 0| X] 20 / 45



