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Name: Code: ARM
Zpwhwlqubp (Vunhp 1)

e Uju hnpdbwbuwb wefownwbpn qmpﬁn.1.huﬂ1md E Nelgnpdtmipuwt jubnhpp® 120 b
wuwwufuwblitinh dbwpnnp:

s “mp nibbp 15 pnugl wyu poiyp bbb swbnpwinonn hudwp vhish dinpdbphl waghbp:
s knip nibbp 2 dud 15 poyk Nel wpwlunhl wpjuwwmwbiph hunlug:

e Uluhp gnpstuljut wppunwbipp dhugb START -USULS hpwhwbghg hiwnn: Gm
whiwnp b whdhowibu nunuipbgibu wohewnwtipn tpp Y1huh STOP -USNA
hpuwhwbiqp: Nuwnpoupnit 5 pnugbing nupwghbim ghuypnid dkp wpuwlnhly

wfuurnwiipp Ynpuljwgpipdh: Gpp USAM hpuwhwhgp Yupdh diwgbp dbp
wzfawnnwnbinnud: Thjwunpp unngh dkp woluwnunbinn: Znbyuy
wnwplpubbpp whwnp §hlikh dkp wopnuinwipuyhly ubnuih dAwju dwunal.,

¢  Uju gnpstwljmb pomiyjbnp’ gppnip

e nip ybkwp b ywhoywikp IChO winjunwbgmppui jubnbbbpp: Lupnpuunnphuwymd
wohiwwnkjhu poip whwp E pkp whjunwbgoippub wiimgtlip: bnep Jupnn bp
oquuugnpshy Akntnglibp phthwljwb nupbph hEn wolawwnkihu:

o Dpk syuwhuyubbp wlithnubigm prat uibinbibpn, nonip Junwbup dhogi dBY
wjumqgnupmgmd jupnpunnnphugh nkwduphg: Zwenpn uwhandui nhugpnid nnep
Yhinmqbp jmupnpuinnphuyghg b Junwbwp 0 dhwdnp wdpnne ujpuiljinhy
wphrunnuitiph hwdwp:

¢ Tph niubp hupghp winjunwbgnippub jubnbibbph htw oopjws, jud gubljubnd Bp
nnipu qui uklyulihg hwpgptp dkp oqwmljmtihg:

o Inip whwnp Ewohiwwnbp dhuygh dkq hundwp huwnlwgyws wpluwtuinbnnid:

o  NMuwunwupwbibbph dbupnepoud yunmwuowbitbpp gpubghhu oquumgnpshp thugh
wpudwgnyud gpps, wy n ph dwnhue

¢  Oqguuugnnpdhp dkg wpudwnpdwd hwoyhsp:

o Pninp wunwufuwbbbpp wthpudbiom b gpuebigh) npubg huniup wuanwujumbbiph
Alrpnpnud hwinjugus Jugphpmud: Uy inknnud gpuibgwd npbk puit sh
guuthunnynud: Ogunugnpshp ywuwwmwohmbbbph dbvwpnph buljwrwl Yondn npubu

ultghp:
s “Used Vials” uonudny nwpul ogunugnpdlp ntwlghab (nudnypp gt hunhuap:

The 44™ IChO ~ Practical Examination. The official English version Armenia



Name. Code; ARM ~

e “Liquid Waste” lonund puwdintibiph viupuh oquumignpdhp pudijnn pmdnypp jghibne
hundup

e “Broken Glass Disposal” iomdny inmwpwb oguiugnpsbp owprpjud wuuljw
wiynuywbiph hulwp:

¢ fhuhwlwb phwgkbinlibpp b jwp. hwgmunp Jupbih B unwbg iiniguitiph jpaghtby dkly
whqud: Zknwagu Gmpdh nhingpnod nmp Ghnpgukp 1 Jhundnp gapstwlpwb wplaowunubiph 40
Upuijnphg:

¢ Uju gnpstualjub wofuunnaibiph gpusnnbudut wibg bl twppbpulp weljw &
gjupqupuwsbinudbtph hwdap:

Chemicals and Equipment (Task 1)
Lhlhlunntbip b uwppbp (Munhp 1)

Chemicals (the actual labeling for each package is given in bold font)

Risk Phrase” Safety Phrase”

~2 M HC!,* opuihl pmdnyp’ S0 mL ina R34, R37 526, 845

bottle

~0.01 M KI3,” opuyghls jnidnype , 10 mL ina
bottle, i hrnwljunnpdus” “L,”.

Acetone, Uglinnl, (CH;3),CO, M =58.08 ¢ | R11, R36, R66, R67 59, 516, 526
mol™, junmpnitip = 0.791 g mL™, 10.0 mL

inavial " wuyywljju sonid

Acetone-dg, (CD3»CO, M =64.12 g mol™, R11, R36, R66, R67 SG, 816, 826
fannipniip = 0.872 ¢ mL',3.0mLina

pre—scored ampule’ wlyniyuyned

" See page 3 for definition of Risk and Safety Phrases.
" &oaphwn Unjuyhl Ynhghlnpughwh boygwd b wyhwwlh dpw iymph widwbnulhg wnwe:

Equipment - Kit #1  Zwupwdni- Kit #1

¢ Uty wuywyyu phy * 1gdws pnpwms gpny

The 44™ IChO — Practical Examination. The official English version Armenia



Name, Code: ARM
e 15 bhwwn 20 dj-wling wwywlpw shy mitintl wuwndng
Yunhuwiphybbpny: Fifteen 20-mL screw-cap glass vials with D

Teflon-iined screw-caps i | ;

e 10 hunn 1 JUj-tng ynihEphklaught yhyknbkp 0,25 4 J k
pudwbinmiptnny (hughp we Wljwpp): Ten 1-mL i 1.00ml 8.0 mL
polyethylene transfer pipettes graduated in 0.25 mL =| 078 ml - 20mL
increments (see drawing in the right). -} 0.50mL - -

e 10 huun 3 Uy-ting wnihkphikbught whybnbbp 0,5 U4y \_] 025 mt \}

rudmbilnibpbbinny (bughp we Whwpn): Ten 3-mL
polyethylene transfer pipettes graduated in 0.50 mL increments (see drawing in the right).

o Ukl pduyghl dudwbwlusudy (Juyplpubiwymath) One digital timer (stopwatch)

The 44 IChQ — Practical Examination. The official English version Armenia



Name Code: ARM
Risk and Safety Phrases (Task 1)

R11 Highly flammable

R34 Causes burns

R36 Irritating to eyes

R37 Irritating to respiratory system

R66 Repeated exposure may cause skin dryness or cracking

R67 Vapors may cause drowsiness and dizziness

S8 Keep container in a well-ventilated place
S16 Keep away from sources of ignition
526 In case of contact with eyes, rinse immediately with plenty of water and seek medical advice

S45 In case of accident or if you feel unwell, seek medical advice immediately

The 44" IChO — Practical Examination. The official English version Armenia



Name ’ Code: ARM

uughp 1 18% npunhwniphg

a b c d e f g Task 1 | 18%

10 2 10 | 12 16 12 8 70

Yhtbnhlw, Pgnunnujught Eklw, b wghunth ppugdwi
Ukhwthqup
Phuihwiut nbwlghwbbph dkfowbbqtbph puguhugnnulb phlws bhbbnhluh

G uhlipliqh wrwephipwgh hhdpnud: hwlighuwyh dbhewbhqdh nounuidbuwohpdul
nudlinugniyt gnpshputiphg Ukyp hwdwpynid E jhuknhiuljui hbnwgnnnieimbbpp,
putil np puhl, npny fuhanjws wuwpdwbbikphg dinpefnud Eebwlghuh wpugnieynip,
wlihowlywimphl hkwnbmd £ ekulighwih dipuibhquhg:
©plpnpy nudhn gnpshpp dnjklngh hgninnuywyht hnthnimpiub nuunonftwshanpymbb
Pgnunmyuyht thnfuwbwlmpjuwh hypmd wpwewlnud E nbmlighuyh wpugnipjub npny
wnwpphpnipinil, npp duitighw b dhpmyh qubglushi:
Uju Jutippnid jip whianp b ognugnpdbp b Yhttnhljus, b hqninnuupl Bk, npujbugh
wuwnlbpugnid juqlkp wgknnbh pyugdut nbwljghugh Jipwpbpy pedh gpught
nusnyypn:

Q

o
)J\ o )k y tRY w20
~
RiC ¢
Z

R4C CRy
R=Horb
[Fewhghugh wpwgnipyuit hunjwuwpoudl £ |
Rate = kacetone]"[I; 1" [H'Y
Upignipnilip = k [wgtannb}={Js "[HP,

npubn £ mpugmppub hwunanmbh b, huly m, 1, b p pkulghuyh wdpnpemluh pdbp b
' nhuthghugh Yupgbpp' puwn Woipbph, npalp whinp b gnip apnok p: Gnip wlup b
huwdbiwnk p huh wghinnith nhwljgnibwljnipnibp wyh dewghnnith htw, npned
wpanwhnodh (H) 6 wunmdibipp thnjuwphiwsd b glpnkphnudng (°H, D) U npngk p
nhwlghuyh hanunwurht EhEun thu/kp). Uy widjuybiphg nnip Yhqpuljugitp
ntuilighuzh Ukjrwbthquh duuhte
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Name: Code: ARM

rlmpinud & upgugt p wyu jubgph unlpnne Bupmgpnipmibp b gjubunjapk p 2bp
uwpfumnnwlipn uyl ululynig woug:

Gnpoénnnipnilbkpn

[FEwljghuyh wpmgmpintbp juujws E okpdwumhdwihg: Spuhighp akp uklyurth, npunky

np wohuunamd kp, ghptwumpdmbp (hupgpk p ukbjuh wuehunbinnhl):

(}C

Juyphjutinyuthh oginmgnpddwts hpwhwhqlbip digital timer (stopwatch)
(1) Press the [MODE] button until the COUNT UP icon is displayed.
(2) To begin timing, press the [START/STOP] button.
| (3) To stop timing, press the [START/STOP] button again,
; (4)  To clear the display, press the [CLEAR] button,

(1) Ubnuk p [MODE] inéwlyp’ uplsk pytph huwgininfbp Hypwih ypu:
(2) Npwbugh uljuk'p hupdwplp ubndk p [START/STOP] ndwlp
(3) Npyybuqh nupupbgit p dwudwbuyh hwowplp, tnphg ubnuk p [START/STGP]

n&wyp
(4) Npukugh wppkp gnigunilipp, uliquk’p [CLEAR] hn&wlp:

Cunhwlmip gnrguimbphtp

Qunhk'p wimppih, popuis gph b uwyhnuh wphmghnh (whuwlmynpdws L")
unjuiibkpp, npnlp goip whnp kgit'p pkwlghnb Ymph Ukg: Uqnuilymplinh uljqpbiuljub
Unpuyht Ynbghunpughwbikpp M nhwlghnb juwnimipnnod whnp b jhubh bhpplnid
upyws uwhdwhbbpnud (gnip suybnp b owunidtwuhphp nhwuwgntih popnp ndyu) ubpp,
puyg &bp wpdbpbbipp yuytanp & bpwbwljun hg noupu bbb nipdws ghwawgntihg )

[H]: 0.2 4 1.0 M uhel

[157]: 0.0005 1: 0.002 M dholr |

facetonel: 0.5 1.5 M dholi:

Opwbugh nkwlghwl ulmlh, wiljupugnt p wgbunth pwnpws swijup pmsnphl, npp
wupnialnud ijmu maquibnipbpp, wpag huyb'p cbwlighsb Ynpp, dhugpk p

The 44" IChO - Practical Examination. The official English version Armenia



Name: ) Code: ARM
Yuypiklnuywthp, kY whquid (un] puthwhwpk'p, wyw npk'p unghwnwl] $nith Ypus
Gpubgh’p wgnuiynipbph swduwibbpp unnph phpdwd wynuaowlmd” (a):

Bpp hpwwinugnud tp nkwyghwi Uh prlbp winpep htinndyh thohg Whpple
[Yrwlghunh pupwgphl Yupnn bp htinlly nbunnmpjundp, hlnliknyg wpheghn hnth
ntinbupupsbhwgnyth withbnwgdwbp: Spubghp dudwbwlp, npp ywhwbeynid £ gnyth
wlhtunwgduwh huwndwp: Bpp phwlghwl wjwpndby b, nhwyghnb winpp gpbp dh Ynnd
thuyy Jhdwlymd, npuylugh solsk’p jmpuglnntughtl gninpohttipn:

Unluk p thnpdp wapuibynuphph nuppkp Yntghbinpmghwiibph htin, gubluyh &
hwdwu: Qﬁmhgh’p wqnuiyniptph Ynbghlinpughwbbpp , npntip gnip oquuwqnpsty tp (c)
hhwh wnniumynud:

DNipunpmpynih. hojek p dpunh JEY bnph fnbglkinnmughwl impmupulsinip
thnpdnuf:

Bpp np goip wpnbkt numdbwehply) Bp undnpuljwb wgknnth rhwlghuh
wpwgnipnilp, gnip wpnkl whnp Eniumdiwuhpk'p wghwnnl -ds—h wpwgnipnibp:
Lhunnp mbkghp, np tpt unynpuljut wgknnth Uks putwaljibp niikhp, wwyw dtq fupygh
 dhuwyb 3.0 dp wmghwnnb-d&, npu publniprub yundwnny:

Uy ypunnduinny, wghunnli-de-h inipupubyynip (pugnighy pubulih dkp wpwhwben Yptiph
Uy dhwnp wnydh: Bpp goup niqmal bp oquwgnpdl) wyn wquigmpp, pupdpugplk p
abkp dknpp, b jmpnpunanphuyh ghljuwdwpp Ypugh ol wdynywh dkq hunfwp:
Frpnbpugjws wghnning nhwighub wlbih puinun E phpwbnud hwdkdunae
ypronpoufwghh wgkwnnbh hkwn: Ujughunyg dkq unphmpg b upymd oguinugnpdty
wijbujhuh wuydwiikp, npalgnid wpwg Yphpwbm nkwlghwb (CD;) ;CO-h hlwn
wphuwnbijhu

Bpp gnip Jusupunbp wojamwnwipn.
a) wquunbp ¢ph ohop b, guwtljmgud yoquuugnpddwd wuppliph htwn Uhwuht, htn

I}l’lh’p wnnih ke npp whwnwlwynpdus b Kit #17;

b) wmbnuynplp oquuugnpdyud yhwybuubpp b wdynywbhpp pyws ttupubkph Uy
pupohs wwhwpwbnad:

c) Oquwignpdlp Broken Glass Disposal uhinwlun]apdwd wwpwl, npylugh wquialkp
nuwnwpl wiynwtbph pnpnp dwukiphg:

d) “nip jwprn Ep dwpph] Abp wphiwwnmwnbnp, bpp wpnkb wpdly § STOP hpwhusbgp:

7
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Name

Code: ARM

a. Gputigh’p dbp vinwgud wppnibplikpp unnpuiljwh wgknnuh huwdwp wnnpb phipdws
wniuwynnl: Twpunwnghp st jpugul) wpnmibphibpnyd andpnne wnmuewlp.

Pnpd
#

Cudw) HCl-h
|rsne, Uy

Ounluy
Hzo, L[L

Owyuy I5” -h
|nuonip, Ui

Ourfuy)
(CH3)CO, Uy

I3 gnijih
wbhbnmgdwh

dundmbilypdpy

b. Gpwihgh’p (CD3)CO ~h hwdlwp winwgfwd umfjujibpp’ winnph phpws wyprawlod:
MNwpnwnhp sk jpughl] wlpnng wnnuudp.

Onpd | Owjuy HC | Owaduy0O, Cuiduy h Cunju(CD3)CO, - gnuyth
4 nwsnyp, Uy Uy |nwdnuyp, iy i wbhtnwglul
dudwliwlyp.dply
1d
2d
3d
4d

Oquumugnpst’p htanljuy wingnuuwljp, hupgkne hudup ympbph dnjughb

Ynbglinpughwbbtpp M b hghtt wpugnipimblitpp dbp niumdbwuhpws phwljghwbbph
hunfwp: Oquuftp hwnlbyuw) Unnwinpnipintithg. Bupwnpk p, np mipwpwbisymn
fauntmpnh swfup huuwuwp b paugungpudwaebph nsnyphbph Swyunbbph gnudwphb:

The 44" IChO - Practical Examination. The official English version
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Name

Code: ARM

“tnip yutinnp b oqunugnndtip dtp popnp thapdbph wdpmiutpp & hwpdupybijhu (Gen el f),
puyg Jupnn kp ok dkip oginugnpéwd thnpdbph hudwpbbipp Gkppbh wymuwlh we

untalnid:
(CH;;)QCO.‘
Run# | Uhqplraljmt | Uhqpluaul | Ulgpluulpui L'h kal
[H'], M 157, M {(CH3),COL M | wihkwnwgiwh hwojwipnid
dhoht oquiuagnnayud
wpwgnipintap, tnpakph
tUny “LPLI] hunfwpliknp
wyn ny
: .
? 1O
’ L O
) 0 O
i i
’ 0 O
! N
’ O
: 9
The 44™ IChO — Practical Examination. The official English version Armenia .




Name: " Code; ARM
(CD3),CO:
Run# | Ulgqpbwfut | Uygptwymt | Uygplmljuh Is'h kp-h |
[H'], M 7], M [(CD3)COLM | wbhlnwmglwl huwsduplm -
uhohl ogunugnpdyus
wpwgnipniup, thnpdEph
uny 4pYy” hurdwmpikpp
uyn ns '
1d D D
2d D D
3d D D
4d D D
10
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Name. Code: ARM

d. $k'p nhwlyghwlkph Yupgp wdpnne piipny wgkwnabh, mphmphgh U gpusth

hntbbph Wwwndwdp.

L5l = k[(CHyCOTM IS H TP

wnugnip)niln =— d

e. 2wk p wpuignipymb huwutnunnibip &y wghinntth (CH;),CO nhwlghunh hwdwp b iokp

surthdwh thwgnpn

f‘CH:

f. Zmztlh'p wpgnipiwh hwunwwnmip 4y wgknnb-dgh ntwlighwyh hwdwyp , (CD3)»CO, 4

hupybip Aw/kp hupuphpnipjut wpdbpp (nkwighwh hgninnwuy b Eptinp).

]

ko

."CH/ kD -

The 44"™ IChO — Practical Examination. The official English version
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Name: ' Code: ARM

g. Uplitwhlulwl b hgnunnyuyhl Epbyinh ndyujlibphg Bty nup fupng bp wity
npnpulh kqpuiugnipyniibbn piwlghugh diumbhquh Jipuptpyun: Lepplnud pipdusp
wghnnbh npugdwb phwljghuyh hnupuwynp dbiwbhqt B Dhalghwbbkphg dbilp
wnuqnipiniip (huihnwynpnn thog £ (UGLS), Wnwu popnp thnyfEpp wpug hwubinad G
hwjwuwpulsmmippus

Uwnnpl phipdws wignuawljh wighg wpwehb uymbwinid nipupwiyng: thah hunlwp
nnbp (¢') bpwlip, kpk wn thnuyp pun kR Ginpdny npnodmsd wpugnipjul huwduuwpdulb
( d Yw) hwbnhuwtnd b ipdhwunnpny thny b X, Epb uyn thoyp pun dbp thnpdny
npngqwd wpugnippub hufuuwpdwb (hihnugapng sk Ugniuwyh wehg tplpnpn
amibutynnd gpkp (¢/) pwibp , kpk wyy thayp (hdhnmgnpan kbbb dbp Yngihg
npnzyud hgnuinnwuhl Bt dpuw (fn £} b X, bpk wig dhoyp sh
huwldwymnwuhewbinud dtip §nndhg sunhdwsd hgninnujuyhte Epkljunhi

Luyhp bl hupgungpdwb mﬁqﬂ;phh nbipuinn juy nnuinpnodtne hudwp

In the box in the first column on the right next to each step, place a check mark () if your
experimenially measured rate law (part d) is consistent with that step being rate-determining and
an X if your measured rate law is inconsistent with that step being rate-determining. In the box in
the second column on the right next to each step, place a check mark (¢) if your experimentally
measured isofope effect (part f) s consistent with that step being rate-determining and an X if your

measured 1sotope effect is inconsistent with that step being rate-determining.

ULo UL®
hunfwwnbnbjh b | hwdwnbnbih b
wpwgnipjul | pqninnwuyhl
opliaph htan Eplilinh |

L

O HO~+

/lk +HsOr T /“\ +H0
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Name:: 5 Code: ARM

HO+ HO
)k FHO —— )\ + HyO
HO HO*
/l\ e )k/l e

HO™

O .
)l\/| +H,0 —— /U\/l + Ha O
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Name: Code: ARM

Instructions (Task 2)

2pwhwbqubp (unhn 2)
¢ Uju 2-pn fbnhpl nih 17 Te b wwwnwufewbibbph dbiwpnigpn:

e “Inip nilibip 15 pnyh wju poifyiinhl swinpwbiunt hwdwp Uhtisl thnpdtipht wbghl)p:

¢ “Inip nibp 2 dund 45 powgk Ne2 yypalpinhl) wiojuwawbph hwdwp: Upjuwnwtipp
- yjpwbwdnplihu hwpyh wiekp, np thnbphg dkp Yunwptne hudwp guhwbednid
E 30 ponygb:

e Uluphp gapshwluls wipfuwnwlipp dhwit START -USULS hpwhwbighg hknn: Na
wtnp b wilhpuwybu punupbgibu wpwawbpp tpp Yihth STOP -USOM
hpwhwbgp: (ipwnpnienit 5 pnugbny neowghbint glypnud &kp wpominhl

wpfuwnwbtipp Ynpuijugplygh: Bpp USAM hpwhwbgp Yupdh duwgkp dkp
wpnwwnwnbnmd: Juinigh dkp wohiwnwnlinp: Zhalyuy wowplwbbpp whnp &
1htukl Akp wohiunwpughb ubinuibh dwh dwanud,

e Uju qnpdtwlpmb prlyikp” qppnylyp

* UL uppwpkpin ppniunnngpuidhugh phpby * UEL thul wnihfhpught
wnnujpuljnud ntuwnnh dkp Ynno:
One TLC plate in zipper storage bag with student code

Umwiljyw oho “Product” tipnidny:

13
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Name: Code: ARM
*  “tnip whnp E yyuhuyyuitkp IChO wiihnwbhqmpyub jubntbbpp: Lwpnpunnphugnud
wpluwntijhu nnip whinp £ hpkp wijunwbgmppub whingbbp: Oquuugnpstp dkq
npudugpdws jupdhp nlnhbh wwbdhl” yhybnp hlinoung 1gibne hunfwp:
“kntp Yupnn Lp ogquuimgnpsty dknlinglbp phubwiwb ymptph htn wohwnbhu:

¢ Dpbt syuhuywbbp whfnwbgn: pyub jubnbibpp, nnp junwbwp dhuyl kY
bwpumqgnipugmd jwpnpunnnphugh njunwphg: Zwenpn uwhindwh nliypnid nop
yhtpugtp {wpnpuinnphuyhg b funwbup 0 dhwnnp wnipnne wpwljnhl
wohuwnwaiph hwdwp:

e bpl mbbp hupghp whjunubgnupput jubnbibph hbu Quupws, Jod gububnd bp
nnipu qui) uklyulhg® hupgpbp dtip oquuljwiihg:

e “knip yphunp b wpjuunntp dhuyh dkq hunlwp hunnljugws wopunnuwnbonnud:

e Munnwufumblbpp djupnpepnid yunmwupubikpp gpubigh hu oquuugnpghp dhugh
wnpudwnpyws qphy, wy ny ph dwunhu:

s  Oquuugnpdhp dbg npudunpdwd bupdhsp:

o Fninp yuwwwupubitkpnp wtthpudbon b qpuibghy npuig hwdwp wpunwooubibph
dbmpnprud hwnljugdwsd Juypkpnad: Uy wkinnod gpubgdwd nplk pub sh
quuhwunnid: Ogunugnpdhp wyuweuhnubiiph didwpnpeh hwulwnul Yomlp npyb
uliaghp:

* “Broken Glass Disposal” bpnudni] inwipwib oqunugnpshp oquungnpsdiud wuwljju 2okpp
inbknumpbjnt hwdwnp:

¢ “Liquid Waste” lpnuiny puthnlibbph tmupul oqunugnpétp puidnn jnidnyplbph hwidwp:

e Phuhwjub nkwgkhnbbpp U pwp. hwgnuanp Yupbh B wnwbg nniqubiph jpught Gkl
whquid: Zhinwqu thnpdh plypnid noip bnpgbtp T Jvhudnp gopdhmljub wplusinwtph 40
hunjnphg:

¢ U gnpstwub wphmnwbiph wupnnbwlubh whqrthulob noppbpulp wniw k
wupqupwhmdbph hwidwp:

The 44" IChO - Practical Examination. The official English version Armenia
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Name: .

Code: ARM

Chemicals and Equipment (Task 2)

Lhupljunntibip b wwpplip (Munhp 2)

Chemicals and materials (the actual labeling for each package in given in bold font)

Risk Phrase”

Safety Phrase’

(salen)H,," ~1.0 g” in a vial’ wuywljjw ponu

R36/37/38

S26 S28A 837 S37/36
S45

Mn(OOCCH;); 4H,0, ~1.9 ¢" in a vial

R36/37/38 R62 R63

S26 837/39

Lithium chloride jniényp, LiCl, 1M '
penyp bpubingnwd, 12 mL in a bottle’ 2oh
Uk

R11 R36/38

S9 816 826

Ethanel, 70 mL in a bottle

R11

57 516

Acetone, (CH;3)2CO, 100 mL in a bottle

R1]1 R36 R66 R67

89 816 526

(salen*)MnClL,,° ~32 mL ofa ~3.5 mg/mL®

|monip in a bottle * poh Uk

Kls, ~0.010 M-ting opuahls jnidnagp,’ 50 mL

ponid, “I;” whwnwyny.

Ascorbic Acid, ~0.030 M solution in water,b

20 mL in a bottie’ Uulnpphtiwppent ~0.030

M-ting opuyjhtn nednyp, 20 U oonidd

1% Stareh, solution in water, 2 mL in a bottle
1%-tng ovjugh epuyhl mdnyp, 24y -
“ponual

TLC plate —one 5 cm x 10 cm silica gel strip

in a plastic zipper bag. LUCR phphn Ukl hun
g susthubpoy wnjhukpughl hud
wnypuih Uk

" See page 14 for definition of Risk and Safety Phrases.

*(salen)H,:

o
Ratis

The 44™ 1ChO - Practical Examination. The official English version

Armenia




Name: ) ’ Code: ARM -

. &ogphw wpdbpp pdwd buhnwlh Jpw
“ (salen®)MnCl, (kpynt R fadphpp bnybb bbb jupng Bbhul) H, joud COOH Gund SO,H):

The 44" IChO — Practical Examination. The official English version Armenia
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Name: _ Code: ARM

Equipment Uwippuynpoudlikn

Common Use: Balance Uptnp
© 2 pwnuunpy poupytibpny upohs wuthwputnad whuwladnpdws dtp Ynnn
¢ One hotplate stirrer (k) mwupwgynn uwnbhy
e One 300 mm ruler JEY pulink
¢  One pencil Ukl qphy
Kit #2: Snuh #2
e 250 Jdj-tng Lpikindtybph bphnt Yngp (dklp uhiphah® dmoup ppopliqugdwb hwadwp)
e 50 mL Ukl qqubwdl swdup sunhbim ghihtinp, 50 G
e One 20 mm long egg-shaped magnetic stirring bar, Ukl dwqthumbwmb jauanthy 20 &l
e  One Hirsch funnel ULl Zhpoh dwquip
* Filter paper circles for Hirsch funnel and for TLC chamber Shpiaph pnptp
Zhpoh dwquiph hundwp b VTR Juwnwplhu oguinugnpsdwb huilhup W
# One 12§ ml suction flask for vacuum filtration, Sulnind Sphpnpdul
hurdwap Ukl 125 dj-ting §np )
¢ Rubber adapter for suction flask, [thwhtl Ukpghp Julnmd $hpunpdnb
Iniph hwdwp
¢ One 0.5 L plastic ice bath Ukl wjjwuwnhly 0,5 L-ting uwrmygh punihp
¢ One glass rod ULl wuywljw dng

¢ Two I mL plastic transfer pipettes (see drawing in the right) Bplnu 1 Uj-ling
wiwuinkl whuybn (bwghp wg Wupp)
¢  One plastic spatula Ukl ujjuruinhly suguinby
s One empty 4 mL snap-cap vial labeled “Product” for reaction product , Ukl 4 j-ting
thuiljynn ohp “Product” whinmljuninpnuing
Kit #3:Snuih #3
¢ Three empty small screw-cap vials (for TLC solutions) Gplip nuinwanly thnpp

wuinybny thwlynn 2oEp LCLR-th jnonypluliph hurdwp

The 44" IChO - Practical Examination. The official English version Armenia



Name: ) Code: ARM
¢ Ten short capillary tubes (100 mm) for TLC spotters, 10 jupd Juwhpwpkp (160 mm)
LGL-h hhnbkph nbnunmbab hwdwp
¢ One watch glass (for the TLC chamber) , Uklj wuywlyw Guthwphs UG pudwljp
thwlyline hadwpe
s One 250 mL beaker for TLC chamber, Ukly UCL-h puduily 250 mL dwdwiny
Kit #4: Snuth #4
* One assembled and ready to used 25 mL burette, Ukl wphwwnbnt hunfwp wjwunpuiun
25 Jj-ung pynipkn
¢ One small plastic funnel , ULy thnpp wwuwnhy dwqup

Four 125 mL Erlenmeyer flasks , 125 1}-ung kpjklnlbybph 4 Ynyp

One rubber bulb for pipettes [Mrunhttk Ukl wwhdhl uphybwnitph hwdwp

[

One 10 mL volumetrie pipette , Ukl 10 Ui-ung sunhhs whuikwn

&

One § mL volumetric pipette, Ut 5 U-ting yunthhy whuybw

The 44™ IChO — Practical Examination. The official English version Armenia



Name: _ Code: ARM
Risk and Safety Phrases (Task 2)

R11 Highly flammable

R36/37/38 Irritating to eyes, respiratory system and skin
R62 Possible risk of impaired fertility

R63 Possible risk of harm to the unborn child

R66 Repeated exposure may cause skin dryness or cracking

R67 Vapors may cause drowsiness and dizziness

S7 Keep container tightly closed
S9 Keep container in a well-ventifated place

516 Keep away from sources of ignition

526 In case of contact with eyes, rinse immediately with plenty of water and seck medical advice.

S28A After contact with skin, wash immediately with plenty of water.
S37 Wear suitable gloves.
537/39 Wear suitable gloves and eye/face protection.

S45 In case of accident or if vou feel unwell, seek medical advice immedi ately

The 44" IChO - Practical Examination. The official English version Armenia
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Name: ] ' Code: ARM

uinhp 2 22% Cunhwhniphg

Synthesis of a Salen Manganese Complex and Determining
Formula of the Product

Uwkb - dmbiqub Ynduy bpuh uptiphq b ypngnijnh
purtimidlzh npnonid

A B-i B-ii C-i C-ii Task 2 22%

10 15 4 4 2 35

3 d Juiph wiignuluyghls Ubnwnbbph Yol bputthpli wowewbmd
Epl(uwihghihnbb)Eph Bunhundh(salen) 1hqutnhg bis(salicylidene)ethylenediamine (salen) U
hwinhuwbnud Eu EpElpinhyd Yunwhquunnpibp wwppbp bpopu nwghwttpmd”

et N
N N
(salen}H;, R=H
(salen*)H;, R = H, COOH, Juul SO;H

opgumiljull uhtiphgnud

Ukl thquitinh nitbwlmpintip” Juymbught) 3d wwppbph pupdpugnugl ophpugudwb
wuwnhdwbp pwn Jupbnp b Uwulioynpuggbu juhaws sbwlghugh gogdwbphg, Epp
uptpbqymu E Jywmbquib-uw bh Yol kpup, Yupnn b wewgwbuy dmbgubh +2-hg dhisl
+5 opuhnuglwl wumh&wtiibipng Thugmpimbubp: Uge fbnpoud dkquuitthg wputhwbednud
E winwbu) dwmbquiti-uug b Yoduybpup” nhwlighwgh dbe nhbiny (salenyH; —p b Mn(11)
wglinunp Fpwtingnud” onh b thphmuh pinphnh wnluynpyub wopdwbbkpnud: Gu
wudwbbpnid pnip Jupng bp mnwbuy Ynduyibpu, nph pubwdlib b (salen)MaCly, npinkn
x =0, 1,2, unl 3. bnip whnp L 1) npnokp winwgdud wypngnijnh quibguibp, i) uinmgkp
unuglus wpngnudpnh dwppripinibp LEL thongny b iii) npnplky dkwinwinh opuhnugiui
wuwnhdwbn §odyikpunid gnudbnphl nhnopu inhnpnudng: kgopu whinmlwb hulwp

akq Yunpundumpyh imdnype, npp ywembwynud b (salen*MnCl, Ynduy bpu uhbipbqius

21
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Name:.

Code: ARM

twjuonnp b npp dkp hnnuhg uinwgyws vhwgnipnoeh whwngt £ tlwbwlb b Uylinkn

twbquiih nith byt opuhpugiwh muwnhdwbp, hby dEp vunggwd wpannijnnuad b R-

wnbnuljuihspe peugniughb oquiynud ™ H, COOH, Yud SOsH &

fvbgpoid Elip upnuy thnpdph widpnne bijwpugpmpnip b wpwmbuniapk; dkp wojuunawbpn
bufupul uljulyp: Apng hnylp wlnp b junnwmikl gniqubbn, npybugh huughbp
i by wipfunnmulpp dudwbwhi:

Procedure: ®npdh pupwgpn

A, (salen)MnCl, -h uhliphq

=N  N= '\\mn)‘l
dOH Hob + Mn{OOCCHy), + Oy + LICI  —— @ Q_}

)

2)

3)

4)

5)

(salen)MnCi,

SEnunntip (salen)H; —h 2-3 pymphin thnpp 22h dbip, npp wfbjh mp whwp b
oquaurgnpsih LCR-h tinpdh hudwn: |

Stnunplp 4q npulunpws ~1.0-q Yprdus (salenit; —h tnlnipp 250 mL ~ung
Epknitiph Ynbhwadli Yoyph dbe, npp aibnp ©uywpnitiuelh wb gpuanhly
dwqlhuwljut fowebhy: Udbpugpbp Yniph dbe 35 1) pugupdwly bpuwbing:
Stnunpkp Ynipp vnupuigynn dwgthuwlub unthsh dpue Swpwgpkp Ynrh
yupnibuaupnitp hudwgw pwuebdwb wupdwibbkpnod® dhish whbn ynph
nudybp (unynpupwp yhtn Wniph nsmdb wdwpoynud B, Epp bpwbngp don k
Epuyniby: Ustinihbanl hobgplp wuwihlh oiptwunhdubp, npybtugh wuhuywigh
Juuntinipnh phiplwuwmh&mbp imlwl Ylanhg dh phs gubdp: Uh kowgpkp bwntinipnp,
npuibugh Yniph Jiplh dwop dow awep: Bph §nypp (hbh punn tnwp,wgw wyte
poulithu oqunuigonokp dwws prph wbdbknnghl:

Zhnugplip Ynypp mwpwgynn uwihlhg b gpu dhe wdbjmgptp e bu Yomjud
Mn(OAcy 420-h ~1.9-g inip: Yhwypinnlh umg swljwibiwejuigmyh kpubg: YUnpp
ntnunpbp wpwgyng uuyhhh Jpu b widhowubu swpmbwlihp wwpwghbip b
fpwikip® 15 pnyt: Uh ponkp, np Juwnbnipgp kow, uglugbu np yph eplih dwep
i vwnp:

(iphg htann JEpgpb'p Ynipp vwhhg b npu Uy wnjlqwgpbp dtiq uipudwngpdus 1M
LiCl ~h ymédnyp Fpubingnud (12 U), wikgniyng b): Ynpp bnphg wibnquinphp

22
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Name: , Code: ARM

6)

7)

8)

9)

wnwpwgynn uuhlh ypw b whdhowybu supnibiueltip mwpwgllin b uwbilyp” 10
pout Uh pank’pop hwntnipnp bow, wyltngliu np Yngph JEpbh dwup dhw v
‘puithg htann Yoppp Jlipgphp uwyhjhg b uwyb nbnunplip uwngh punthph ke
prmplipugdwl hudwp 30 pnugs dudwinelny: 5 pny b JkY Ynph bhpuh guntpp
pulip wwymljyw dnnny” (salen)MnCly -h pnipbnugnidt wpwgughbtyne hunlwp:
Unwiohl pmipkntibippe upan &b k huyn quy vunbgbnug widhpww bu hten, jud
10-15 pnugkhg hkun:

Oquugnpshp ulmnmd vwapph ghdp pupphy ywhwpuibth il (npp bpgws &
“Vacuum™) b thnpp Zhpoh dwquapp pinuptniibpn $hynptine hundwp, nphg htivn
{wghp pruptinlitpp guibguntio] Julninudp uh pubtth juphy wgknntng, npp
utingpnt whybwnh dhongny: @nn pymphntpp $puph Jpu 10-15 poygk onmd
snpuiliuyne hurdwp:

Sunuupinjuli'p whtn wpnoniljup “Product” ujhwnwluwdapiws b bwfuonnp Yonduwd
2oh Uk b npnokp m gpuiigkp npw qubiggudp m, bhpplip hwnlug]ws
wknnui:Gpuibghp bwl uhiphqnul cquuugnpdymd nhwlnhyutinh
qutiqqustbipn (salen)H,, ms, U Mn(OOCCH;3),-4H,0, myy,.

Stnunpkp wpnnnijup wuipmbwlng phop wnplopuyhl nnypabh g,

Nnpnnniynh hwdwp quinwply 22h quiigusp: q
Coh quiiqudp ynp ypagmlyinh hln dhwapbe q
Npnnmlynh qubiqiwonp, #,: q

(salen)H; ~h qubiggwon (wpwnmqpkp 22h yhwwlihg), me:

Mn{OOCCH;),-4H:0-h qmbqiudn (wpuwgpkp 22h whunwlhg ), mu

23
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Name: ) Code: ARM
B. (salen*)MnCl —hp npurdmnpiws iniph Swjwimghb whuwhg

P HO N\ OH
=N C, N= O 0 =N Ne= O 0
/Mn\ +x/2 HOM,C _ — Mn + %2 HOH,C
R o o R R o o R
HO OH o o]

salen”)MnCi
{ ) * + xHCI

R =H, COOH, jud SO:H

Using squeeze bulb Ulmnn mubdhlih oquymgnpnlwt dbp

1) Attach the bulb to a pipette Uhuigpnt wmwlbidhlp whwybwnhb

%) Ubnup wabdhp uhl

3) Ubnihp niuidhlih JEpb mnnfws upuph pu’ whuybnh dke (nudmp 1gutjm
hunlwp

4) Utapdhp wwbdhyh Ukppl minngwd upuph qput whuybnhg nusnypp gutijugh
Unjph dbe jgubynt hwdwp |
Mpwnpmpnih whuytntibpp U pinupknp wunnpuun &b oginugnpdtynt hunlwp b
Luphp snibikb bujuwwywwnpuunkjnt hundwp:

Note: The pipettes and burette are ready to use and need not be conditioned.

1) Qkqupudunpius (salen*)MnCl, —h10.00 mL jmdnypp wbnuwithnjulp 125 ml-ling
Epidlytinh Yniph dbg” oguwgnpstiny whuytn

2} Uakpugplip 5.00 L wulynpphliwppih risnype b jwy juuntbp: Lawdnypn pogbp
hwbghuwn 3-4 pnuyk:

3) Npwybugh msnypp sopuhnubi onh pedwdtng whdhewwbu whinpkp nidnypn
KL —h imionypny 5 Yuph) 1%-ting ouph bbpluynippuodp npybu hinhluwnnph:
EYdhywibln Jhunnd Jugnign Jud jubos-jugng,m gnigbp gbup b ywhwwinh
wnbitugn 30 Juypljwis

4) Gph dwdwbwlp pny b mmﬂ}u Upllhp o 1-2 mhwpnod, npujbugh junjughtiu
thnpéh Synnipnilp:

>) Gpubghp wnhwpdwl wpnymibplbpn wnnpl phpdud wymeewod:

24
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Name:

Code: ARM

Kz — inubnyph
ulgphwljwh Sunjuh
pniptivth thop, mL

Kl — mbdnyph
tpetuwlyut dwduih
pminbnh thop, mL

Kl; —h jnudnyph
sufuu]ws swjuip, mL

The 44" IChO — Practical Examination. The official English version

Armenia
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Name: Code: ARM
i. Gpwibghp Kiz —h [nisnyph swhugws swjuiip (dhehl ud npp hwdmpnuf Lp
&hown), mL, npp nnip oqinuugnpdkynt &p (salen® )MnCly ~h dnjuy b qubgdudp

hwoybint hudwp:
Zuwpduplnud oguramgnpdtws Kl —h lanﬁLjpb swdup UL
(salen®)MnCl, —h Ynbgblunpwghwb (hpkl poh whwlihg): g/l

Uulynpphuwppyh intdnyph dnjught nbgblanpughwl (hpkl 2oh wihiwlhg):

M

The 44" IChO — Practical Examination. The official English version Armenia
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Name: ) Code: ARM

i 2bEp whnpdwb wjpoiibnhg U oquuugnpdtyny Ghpplh wyniuwlp nmpu phpkp x-h
wpdlipp, Ymbquith opuhnpgdw wuinhdwlp b wmhnuwluhshliph htpbnupmip salen
thqubnnud (R = H, COOH, 80:H): 8nyjg wdkp npuhip Ghpplh dwimwlh putiwmalmiad,

—— N
\Clx/\j
O/Mn\t)

Uwbqubh opuhnuigdwb wunhdmbp,

R X (Stuwwl Unpuphl
quibigyud)/x,g/Alng
H 1 , 357
H 2 196
H 3 143
COOH [ 445
COOH 2 240
COOH 3 172
SOsH : i 517
SOsH 2 276
SO;H 3 196

27
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Name Code: ARM
C. (salen)MnCl,-h punipughpp LCL-h thengny

1) Lmstp (salen)MnCly —h Jh pwbih pynipkn dh pualth fuph] pugundwly fputnnol
oquugnpatiny hnpp wujwljw phy, kpwmip wifkjugpt’p ujmwnhly whugbund:

2) Loudhp (salen)H; -k uh pwtith pynipbn JUh pwibh Ywph) pugupdwl) Bpwbngnud |
oquitigrpstyny kil vy thopp wyymlpm php, Bpwbngp wbpugpt’p ujwuwnhl
wpwunm]:

3) Bpk wbhpwdbpn b ogunmugnpdt’p Uhpun (nigbp wiuhuinbinhg) LVGL phpbnh
withpudbow pupdpnipmnibp pudwlinid wupuhndbym hwdwp:

4) Utd hnp dppinph poanpep swilk’p b nknunpl’e LGL pudwlh by, npylugh uyh
1htp prudulih wnipnng pupdoippundp: Tw Yuwwhmlh tpwbnih gninpohutph
hudwywh nwpwdnilh wipnng pudwlinal: Fudwlih dky un]tjugpt’p Lpwbny,
npykugh wugwhnh 3-4 W hwuinneppudp i1mshsh obpu, hub'p pudwiyp
duilmgnugh wugwlny:

5) 'LGR phphnh ypuw dwwnhwny pbp uljqpliuaghdn start,

6) Ognugnpdtiny Ywyhpup wknunpt’p LEL phphnh dpw kplm lan woweht b
Epypnpny Ylntiph pmdnyplbphg:

/) Stnunpt’p LR phplap pudulh Uk, ult'p wil dunlwgnygh wwwlny b prnk’p
10-15 pnuy L

8) Uwwnpinny bot'p inidhsh qhdp, hlsubu bl gnmibiosdnp Ylntpp VOR pheptnh Jpuw’
uyl hwbknig htinn:

9) Ynpugpt’p LCR phplnb onnud b inknumphp witihwldnn woihdbph tnnwpwuibh

Uko:
10) Zwok'p Ry wipdtipubipp (salen)H; —h b (salen)MnCl,-h hwdwp:

28
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Name S, Code: ARM

i. Lhwpl’p LCL wyunlbpp thpplnod Godws qubinuynad.

i, (pnpb'p b gpubigh'p Ry -h waipdbpbbpp (salen}Hs-h b (salen)MnCli —h hunlwp.

Ry, (salen)H,:

Ry, (salen)MnCli,:

Upp wiwpintp wplwwnutipp.
a) Stnuuhnfulp hlinml puhnliitpp Liquid Waste whunwln] wwpuyh Jko
b} Stnunnpkp ogumgnpddwd wuguiljjur potipp Broken Glass Disposal uhiiwlnd
wnwpwgh k.
¢) Stnunpb’p oquuugnpsywd wywljw kphpp huluyunwufowb vineibiph dhe. “Kit
#27, CKa#37 Kt 747

. 29
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