Cm 41st INTERNATIONAL HA3P:
- CHEMISTRY OLYMPIAD )
UK JULY 18-27, 2009

CYPAYMUH KOA: MNG-S1

3aaBapuunraa

Xyynac 6onroHbl 4234 Tan 433p TaHbl H3p 6ONOH koA BUuUrACaH 3CaXUIr
Wwianraxa yy.

OHoneiH AaanraspbIr ryiuaTraxag taHa 5 uar 6aiiHa. 3esxeH “START ” racaH
Doxuno ermery 6040NTOO 3XN3AH3 VY.

36Bx6H TaHZ O6rCOH TOOHbI MaLUMHBIT aluMrnaHa.

BogonteiH Oyx yp AyHr xapransax xanpuart 6u4H3. Gep xaa H3r rasap
GMUC3HWIAT YHINr33HA opyynaxryd. Xapas Hoopor uaac xapartan 6on
LaacHbIxaa ap Tansir awurnax 6onHo.

3ainwryih waapanaraTaili TooOLOOrOO Xxapransax 3ang raprautain U3B3p
6uuHa. Huanman 6GopnoryyasiH 6ogonThir  GMHMACYArasp 3eBXeH 368
XapuynTbir BUMC3H TOXMONAONA Ta OHOO aBaxryi 6onHo.

TOOH Xxapuy Hb Xapran3ax H3NKIyWrasap yrra WUnapxXuunaxryw Gonto.
LWaapanaratain yen HINKWWr opxurgyyncad 6on Tta xapransax oHoor
6YTH33p Hb angax Gonoxuir aHxaapHa yy. XapuynTblH TOOH xonboranbiH
HapuiiB4nang aHxaapaapaw.

Byx xviir ngean xuia rax ya.

STOP racan poxvo ermery 6oaontoo 3orcooHo. “STOP" racaH AOXWOHbLI
napaa 6oaonToo Ayycraxryvi 6on paanraBpblH YH3NM33r TOOLOXIYHW Gonoxbir
aHxaapHa yy.

Jaanraspaa xwibx Ayycaag XapuynTbiH XYyACYYAbir AYITYAHA XUAX Haanry
YNA33HI.

XapuyucaH 6arw 3eBLISEpen erexeec ©MHe LanranTbir Ganpbir opxux
rapaxryin.

OHonblH gaanrasap HUAT 44 xyyacaxa 6arrcaH.

[laanraspbiH acyyansir Toapyynax 30punroop aHrny xan 43apx xysunbapbir
aBax BonomxTon.
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UK JULY 18-27, 2009

SRRy 41st INTERNATIONAL
CHEMISTRY OLYMPIAD

H3P:

CYPATYUWUH KOL: MNG-S1

DuU3unkK Torrmonyya
Hap Tamaarnaraa XaMXUrA3XYYH
ABOraporuiiH TorrmMon N, 6.0221 - 10® monb™
BonbLMaHb! TOrTMON kg 1.3807 - 1002 XK-K™
XviH TorTmMon R 8.3145 X-K™-monb™
®apageiH Torymon F 96485 Kn-monb™
Mapnuitk xypa C 2.9979 - 10® m-¢™
NnaHKWiiK TOrTMon H 6.6261 - 107 X-c
CraHapT gapant p° 10° Na
ATmocthepuinH gapanT Patm 1.01325 - 10° Na
Llenscuiin O rpapyc 273.15K
ES;H?qegpiH):gr;:ran G 9.807 mc™?
BopbIH MarHeToH e 9.274015 - 107 XK-T™'

HuiATRar xaparnaransr ToMbEoHYyA:

Ky6bIH 333nXyyH v=P
Bembepuerninti 33anxyyH V= gnr3
paBuTauUnitH NoTeHUWan aHepru E = mgh
Wpean xvwnH TarwmTran pvV=nRT

k=Aexp (—Ea/RT)

Herr = /n(n + 2) BOpbIH MarHeToH

AppeHuyCbiH TArluTran

Spin only formula
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41st INTERNATIONAL H3P:
CHEMISTRY OLYMPIAD '
UK JULY 18-27, 2009

CYPATYUIAH KOA: MNG-S1

Yenax XyCH3IT (xapbLiaHry® aTOM Macc ereracex)

1 18
1 2

H He
1008 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 | 9.01 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 |CI|Ar

22.99] 24.31 3 4 5 6 7 8 9 10 1 12 | 26.98| 28.09| 3097 32.06 | 35.45 | 38.95
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|Cul|Zn|Ga|Ge|As| Se|Br |Kr
39.102]| 40.08 | 44.96 | 4790 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.71 | 63.55 | 65.37 | 69.72 | 72.59 | 74.62 | 78.96 |78.904| 83.80
37 | 38| 30| 40| a1 | 42 | 43 | 44 | a5 | 46 | 47 | 48 | 49| 50| 51 | 52 | 53 | 54
Rb|Sr|Y |Z2r |Nb|[Mo| Tc{Ru|{Rh|Pd|Ag|[Cd|In |Sn|Sb|[Te| | | Xe
B5.47 | 87.62 | 88.91 | 91.22 | 82.81 | 95.94 101.07|102.91| 106.4 |107.87|112.40]114.82/118.69/121.75/127.60|126.80|131.30
ss | s6 | 57| 72| 73| 74| 75| 76 | 77 | 78| 79 | 80 | 81 | 82 | 83 | 84 | 85 | 86
Cs|Ba|La*|Hf| Ta|W |[Re|Os|Ir [Pt |Au|Hg|{ Tl |Pb|Bi|Po|At|Rn
132.91(137.34|138.94/178 49/180.95[183.85| 186.2 | 190.2 | 192.2 |195.09{196.87|200.59|204.37| 207.2 | 208 98
87 | 88 | 89
Fr | RajAct

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 1504 | 151.96 | 157.25 | 15893 | 16250 | 164.83 | 167.26 | 16893 | 17304 | 17497
90 | 91 |92 |93 |94 |95 |9 |97 |98 |99 |100 | 101 | 102 | 103
*Actinides (Th|Pa|U [Np |Pu |Am|Cm Bk |Cf |Es|[Fm|Md No|Lr
23201 23803
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41st INTERNATIONAL HaP:
CHEMISTRY OLYMPIAD )
UK JULY 18-27, 2009

CYPAIYUNH KOO: MNG-S1

Boanoro 1 Hunt oHooHbI 10%

ABoragpuinH Toor ToAopxonnox

ifa|1b |1c |1d [ 1e | 1f [1g | 1th | 1i | 1j | 1k | Total

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

AsorafpwiiH TOOr TOOLIOONOXOA AnraaTan X34 X3A3H apra Xx3parnaranar. OHa
AaanrasapT rypBaH eep apra ereraceH baiiHa.

A apra - PeHTreH TysaHbl AnpakUUitH ereraneep TooLoonox (OpUUH YeUnH)

Tanct 6yTu3g gasTaraax by XaMriH XWKUT HINKUAT BYTUMIAH HANK (3ran yyp=unit
cell) rax Hapnagar. PeHTreH TysaHbl AudpakuuiiH apraap anTHbl TancTeiH OyTUWAH
H3nK (unit cell) Tangaa TeBTaNn ky6 (kybbiH opoit 6yp, MeH TanbiH TeB GypTan anTHbl
aTOMbIH UM AasxuaHa) 60noxbIr TOrrooXkaa. JHIXYY OYTUUAH HINKWAH TanbiH ypT

0.408Hm 6oniHO.

a) ByTuuiH HIDKWAr 3ypk yayyn, OYTUMIAH HANKUA anTHbl X3YHI3H aTom
aryynargaxbir TOoUoof.

ByTuMitH HanK:

Har 6yTUmnitH HanknA aryynaraax Au-Hbl aTOMBIH TOO:
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41st INTERNATIONAL HAP:
CHEMISTRY OLYMPIAD '
UK JULY 18-27, 2009

CYPAIYUMH KOO: MNG-S1

b)  Anthb HarT 1.93x10% kr-m™ Gaiigar 6on ky6 GyTUWIH HANKUIH 333NXYYH 62
MaCChiF TOOLIOONHO VY.

333NXYYH:

Macc:

c) AnTHbl XxapbuaHryin atom macc 196.97 6on anTHbl aToMbIH Macc 60noH
ABoragpuiH Toor TOOLIOOMHO VY.

Au-Hbl aTOMbIH Macc:

ABoragpuiH To0:

B apra - Llaupar ngasxut 3agpanaap toouoonox (Pesepdopa, 1911)

225Ra-witH uaupar na3sxuT 3agpansiH LyBaa ereraceH baina:

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

214pg 1043ps  210pp 223Y, 210g; 3013d_ 210p, 1384d 206py

3HA ereraceH xyrauaa Hb xapransax UeMWtH xarac 3agpanbiH Yeuir xapyynx
6aitHa. Xarac sagpanbiH YeWhH HanK Hb y=xun (years), d=epep (days), m=MuHyT

Page 5/44



gy 41st INTERNATIONAL HAP:
CHEMISTRY OLYMPIAD '
UK JULY 18-27, 2009

CYPAIYUMH KOA: MNG-S1

(minutes), us= MukpocekyHa (microsecond) 60nHO. t raX TOMAIMNICIH XaMIUitH
3XHWUI 3agpanblH Xxarac 3agpanbiH ye Hb Bycaaacaa xasbry ux 60nHo.

d) [Hapaax xycHarTag anb Hb o-3agpan, anb Hb B-3agpan 60noxbIr xapranaax
HYA3HA Yartaap anrax TaMaarnaHa vy.

o-3aapan | B-sagpan

226Ra 3 222Rn

222Rn ; 21BP°

218Po ; 214Pb

214Pb 214Bi

214Bi ; 214P°

214P0 3 210Pb

210Pb 3 21OBi

21OBi 3 210P0

210Po 3 206Pb

e) 192 mr *®Ra aryyncaH A39XuAr ragHbl HYKNWA33C LBBIPNACIH Gereep
asaxuiir 40 xoHoruiiH Typw 6OawnnracaH 6GanHa. LlysaaH paxe (Ra-r
oponuyynaxryi) TOrTBOpTOIA TONOBT OpAROITyi (eepesep xanban sapapax 60noH
YYC3X ypBanbiH XypA Hb TaHUYY buw 6aingar) axHuin n3oTonunr ToNOpXonn.

f) [OoaxuiH a-sagpansiH HUANG3P XypAbIr Havaprantaap Hb Unapxuinx 27.7
Bk (rerabekiopen) (1 bk = 1 sagpan-c’') 6onoxsir TOAOPXONNCOH BaitHa.
Daaxuiar BuTyymKxuncaH caesaHg 163 epep 6annracaH 6anHa. K3 xyravyaang,
Laupar uasBxT 3aaapanaap YYCcaH a-6eeMuitH Toor TOOLI00NHO yy.
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(“““‘ 41st INTERNATIONAL HaP:
CHEMISTRY OLYMPIAD .
UK JULY 18-27, 2009

CYPATYUMH KOL: MNG-S1

g) 163 eppuith papaa a3ax Gyxun 6utyy casaHg 101325 Pa papant, 273K
TemnepaTypTt xamxcad 10.4 mm® He xuit 6aiiraar TopopxoincoH GaitHa. JH3
ereranuir yHa3cnaH AsoragpuiH TOOr TOOLIOOMHO YY.

Toouoo:

AsoraapuiH ToO:

h) ®Ra-uitH  xapbuaHryit usoTonu Macc Hb 226.25 6Gonoxeir Macc
CREKTPOMETPUIAH apraap TOAOPXOANCOH AyH BonoH cypax 6uunr Aax
ABoOraapwith TooHbl xon6oraon (6.022 - 102 Monb™")-bIr awmrnax aHxHb! 433X
n3x 2°Ra-uitH aTOMbIH TOO, Nra-T, MEH 2®Ra-biH 3aapanbiH XypaHs! TOFTMON,
A, xarac s3agpansiH ye, t (Kunaap)-wiir TOOLIOONHO yy. Ta 3e8xeH (e)-A
TOAOPXOMNCOH M3OTONU XYPTANX Liaupar WA3BXUT 3afpana aHxaapHa yy.
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BB  41st INTERNATIONAL H3P:
CHEMISTRY OLYMPIAD '
UK JULY 18-27, 2009

CYPAMYMMH KOA: MNG-S1

m= Myz0 =
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LY 41st INTERNATIONAL HAP:
CHEMISTRY OLYMPIAD )
UK JULY 18-27, 2009

CYPAIYUUH KOO: MNG-S1

T3HUB3PUIAH yen siH3 BypUiiH eHABPT HAPK 333NXYYHA aryynaraax >XWiur X3cruiiH
Toor bonbumaHbl TArWUTIANI3P 3arsapynmx 6onHo:

n, Eh_Eho
- —exp| -
Dy, p[ RT ]

OHA,
np -h @HASPT HANK 333NXYYHA OalX XMKUT X3CTUIAH TOO

Npo-hg @aHXHBI @HAGPT HAMK 333NXYYHA 6aix KUXKUT X3CTUIAH TOo, YcTal XOONonH
€poonooc A33LW Sum (MUKPOMETP)-WitH BHABPWUII aHXHLI BHAeP r3H3.

Ep, -xoonoiiH &poonp Gairaa >xuxur xacarTan xapbuaHryvraap h eHgepT 6aviraa 1
MOIb XWKWUF X3CTUAH rpaBuTaLvinH NOTEHLMAN 3Hepry

R -xwiAH HWitTNar Torrmon, 8.3145 X-K~'-monb™

©MHeX XyYCHAIT A3X Yp AyHraap GaiiryyncaH, In(n, / nn)-uitH (h — he)-2ac xamaapax
XxamaapnblH rpacuk (LM=MUKPOMETP)-UAr y3yynnas.

0 20 40 60 80 100

-0.5

~1.0 \

-2.5

In(ny, / npy)
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41st INTERNATIONAL HAP:
CHEMISTRY OLYMPIAD '
UK JULY 18-27, 2009

CYPAMYUMAH KOA: MNG-S1

i) TpadukuitH HananTbiH yTIbIr XapyyncaHd UN3PXUANNUAT BUYHS VY.

Tooyoo:

Unspxulinan:

k) ©epuitH TOAOPXOWNCOH UN3IPXUANNUAT YHRICAIH ABOragpuiiH TOOHbI
xonborankIr TOAOPXOWNHO VY.

Toouoo:

AgozadpulH moo:
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41st INTERNATIONAL H3P:
CHEMISTRY OLYMPIAD '
UK JULY 18-27, 2009

CYPAI4UWMH KOA: MNG-S1

ToOCOHUOpPLIH ragapryyraac H aTombiH sinfapax Hb LWWHI33r43X aTOMbIH TOOTOW
Xapbuyynaxag Harayrasp apambuintH npouecc 6onHo. Anrapax (desorption) waTHbI
XYPAHb! TOITMON Hb Ky = 1.9-1073 ¢! GonHo

b) lWuHraax 6onoH snrapax npouecc ssarpax 6amHa rax ysasg TOOCOHUOPLIH
ragapryy A33px ycTeperyuiH aTtomyyablH TorTBopTon Tenes A3x N-wir
TOOLIOOIHO VY.

lFapapryy A3spx ycteperyuitH atom xepenreeHTan Ganpar. Taarasp atomyya 6ue
6ueTalraa onupToxoa ypsana opx Hz-uir yycrax, yyccaH Monekyn Hb rapapryyraac
anrapHa. KuHeTWKWIAH xo&p 3arBap Hb 3H3 ypeanuir eep eep 6avignaap
3argapyvnpar xagun 4 WWHrasx (ks), sanrapyynax (kq) npouecc 6onoH monekyn
Yycax ypBan (k;)-biH XypAHb! TOFTMONbIr Aapaax xonboraonToiroop ascaH 6anHa.

ko= 1.4-10"° cm3¢™!
ka=1.9-107 ¢
kr=5.1-10*c™
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iy 41st INTERNATIONAL HaP:
CHEMISTRY OLYMPIAD ’
UK JULY 18-27, 2009

CYPATYMUH KOJ: MNG-S1

3arsap A

H, yycax ypsanbir xoépayraap 3pambuiti ypsan rax y3caH BaiiHa. TOOCOHLOPLIH
ragapryyraac H atom anrapax xypa kAP TarlLMTranasp UNapxXuiinaraaHs.

c) WwvHrasx, anrapyynax OonoH wmonekyn yycax ypsansir ToouoH N-uitH
eepunergex XxypaHbl Tarwwmtranuir 6udHs yy. TortsopToi TenesT Gaiiraa
aTOMyyAbIH Toor ToouoX, N-utiH xon6oransIr TOOLOONHO VY.

N=

d) OH3 3areap €coop TOOCOHLOP B6YPT Ha-WidH yyCax XypAbIr TOOLIOOMNHO VY.
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41st INTERNATIONAL HaP:
CHEMISTRY OLYMPIAD :
UK JULY 18-27, 2009

CYPAMYUMH KOO: MNG-S1

3arsap B

3arsap B Hb TOOCOHUOPLIH rapapryy A3sp H-uiin 0, 1 acean 2 atom 3eeraex Hanx
maragnang aHanua XxXuilixaa yHA3cnacaH OGariHa. OHaxyy rypeaH LlaTaHp
xamaapargax npouecchir gapaax 6yayysyaap y3yynnaa. TOOCOHUOPT 2-00C unyy

ATOM HIIM3H 33p3l' UJVIHI'GSI'ASXI'YIZ.

O<——2

Xo, X1 BGONOH X2 Hb xapransad 0, 1 6onoH 2 TenesT HaWraa TOOCOHUOPLIH AONL
6onHo. [lapaax KMHETMK WHWHXWAM33HL 3HIXYY AONUWAM KOHUeHTpauutan
aaunaap Xx3parnax 6onHo. m TenesBT Gaitraa XWXWUr X3CTYYAUWH AONb X, Ganx
H3r3H CUCTEMUIAH XYBbA A33PX ypBaH NPOUECCUNH XypA Hb:

WuHraant (m — m + 1): xypA = ka[H]xm
Anrapyynant (m — m - 1): xypa = KasMXm

Ypean (m — m - 2): xypA = Y2 kk m(m-1)x, 6onHo.

e) Xo, X1 6@ X2 AONWUIH XyBbA 68pYNenTuiiH xypa, dXm/ di-Hbl KWUHETUKWUIAH
TArWMNTIANWIAT BUYHI VY.
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(“‘m 41st INTERNATIONAL H3P:
CHEMISTRY OLYMPIAD )
UK JULY 18-27, 2009

CYPAM4MWH KOA: MNG-S1

f) TorteopToii Hexuena OGaiHa rax Y3334 A33PX XYPAHLbI  TArWUTFIAUAT
awmrnad OONWKAH Xa/xq BONOH X4/Xp MAC3H XapbuaaHbl WUN3PXUANNYYLAUNAT
Buunx, xapbLaar TOOLOOSHO YY.

g) Xo, X1 62 X2 AONUIAH TOrTBOPTON XONGOrANbIr TOOLIOOSHO YY.

[X3pas (f)-a xapbuaar Togopxoiinox Gonomxryi Hanraa 6on xa/x1 = a 6a x1/xg
= b racaH TaMAIrNAraar awurnad AoNUAr TOMbEOTOOpP Y3YYNH3 Yyl.
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(m« 41st INTERNATIONAL H3P:
CHEMISTRY OLYMPIAD °
UK JULY 18-27, 2009

CYPAMYUMH KOA: MNG-S1

h)

OHa 3areap &coop ToocoHLUop BypT Ha yycax ypBanbiH XypAbIr TOOLIOOSHO Yy.

Opooroop 3H3 ypBanblH XypAbIr Typwuntaap xamxux 6onomxryn Gatiraa
X3AUA 4 XaMMMAH CYYAUIAH YeuiH KOMNbIOTEp 3arsap4vnanbiH TOOL00roop
9.4-10° ¢ racaH XypATai rax toouooncoH SaiHa. UM Hexuena papaax
TOMLEONNbIH aNWIAr Hb AMAap 3arsapT X3p3rnacaH 637 BONOMXTON rax y3CaH

Xapuyntaa XyCH3arran TamMAa3rnaHa vy.

Tombéonon

3arsap

3arsap

Anb vy
3arsapT
TOXUPOXIYH

XypAbIr TOAOPXOANOMNY wart Hb H aToMbir
LWWHrasx Nnpouece om.

Xypabir TOROPXONNOM WAT Hb Hy Monekynbir
Anrapyynax npouecc iom.

XypAbIr TOAOPXOWAOM AT Hb ragapryy a3sp
yCTeperyuitH atoMaac MoneKyn yycax ypsan
oM.

Xypabir Topopxonnord wat He H-uiH xoép
Aaxb aTOMbIr LWWHI33X NpoLecc oM.

LwnHraaraax 6airaa atomyyabiH AypblH
TOOHA fiBaraax ypean Hb 368 Yp AYH erexryi
rasan (KOMNbIOTEPLIH TOOLIOOTOW
xapbuyynaxag 2 gaxuHaac 6arary#).

YcreperyuiiH 2-00C ONOH aTOMbIN LLIMHIA3XK
Yapaxryw rasasn (KOMNbIOTEPbIH TOOLLO0TOK
xapbuyynaxag 2 aaxuwHaac 6araryn).
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MY 41st INTERNATIONAL
CHEMISTRY OLYMPIAD

UK JULY 18-27, 2009

H3P:

CYPATYUMH KOA: MNG-S1

boanoro 3

YyprumH mywrupax

32 | 3b | 3c | 3d | 3e | 3f | 3g | 3h | HuwT
25135 1 6 2 4 2 2 23

HUuUT OHOOHBI 9%

Tom 61 ONOH YYPruitH XyBbA ASNT3rA3X ypBanbir Aapaax TIHUB3P33P UNIPXUASIK
6onHo:

YypruiiH MyLUrupax ypearbir Har watTai ypsan rax y3Ha. Temnepartypaac xamaapy

MywrunpcaH

danraracaH

3HS THHLIB3P WNKMHA. YypruiiH xannax Temnepartyp, Trm F3A3r Hb MONEKyNyyauitH
xarac Hb A3Nr3rACaH, YAACAH Xarac Hb MylurupcaH 6aiix yeuiH Temneparyp oM.

XumoTpuncoH 2 uirnbatop (Chymotrypsin Inhibitor 2 6ytoy CI2) yypruin 1.0 pM

KOHLEHTpaunTai 433XNIAH (OIIOPECUEHUMNIAH 3pYMMUIAT 356 HM-WIAH AONTNOHbI
ypTaa, 58-aac 66 °C-uiiH TemnepaTypbiH Xa3raapT XaMxcaH banHa:

Temnepartyp /°C 58 60 62 64 66
OniopecueHUnAH
3puuM (HexuenTt 27 30 34 37 40

H3MNK)

1.0 pM-uitH Byx monekyn Hb MywrupcaH 6aiiraa A33x 356HM-T 21 HaNK

niopecueHuniiH 3punum erger. XapuH 1.0 pM-uiiH Byx Monekyn Hb A3Ar3rACaH
Baiiraa n3ax 43 HaNK hniopecUerUUiiH 3pyuM erger.
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41st INTERNATIONAL HaP:
CHEMISTRY OLYMPIAD ’
UK JULY 18-27, 2009

CYPAMYUMH KOO: MNG-S1

a) Yypruiid monexynbiH xanbap Tyc 6ypuiH niopecueHUUitH 3pYUM Hb TYYHUIA
KOHUEHTpauuTan Wwyya xamaapantai rax y3asa remnepaTtypbiH xonborgon
TYC 6YpPT YYPruiH A43anrarAC3H MONEKYNbIH AONWIAT, X-UAT MOOYOOSIHO Yy .

TemnepaTtyp

IC 58 60 62 64 66

X

b) X-33C XamaapyynaH T3HUB3PUWAH TOFTMON, K-bIH MaTemMaTuK TarUUTrINUAr
Bu4H3 vy, ynmaap Temnepartyp Tyc 6ypT TOHUBIPUIAH TorTmMon, K-biH
xonboranbIr TOOLOONHO Yy.

Te"’",'?gawp 58 60 62 64 66

K
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41st INTERNATIONAL HAP:
CHEMISTRY OLYMPIAD '
UK JULY 18-27, 2009

CYPAMYUWH KOO: MNG-S1

c) ©reraceH yypruiH xannax remnepaTtyp, Tm-WitH xon6oransIr oiponyooroop
ToaopxonnHo yy (1°C-uitH HapuiiBunanTan).

Tm=

YypriiH 43nraraax ypeansiH AH® 6a AS°-uiH xonboraon Temnepartypaac
Xamaapaxryi TOrTMon rax y3san:

=]

InK=—AH +C

RT

3Hp, C - TortMon

d) Toxupox rpacmvknir Gaiiryynx, ynmaap yypruiii A3nraraax ypsansid AH® 6a
AS®-uiH xonboranbir TOOLOOMHO VY.
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