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40th International Chemistry Olympiad Practical Tasks

Instructions

This examination has 10 pages and 5 pages of answer sheets (8+4 for Task 1-2, 2+1
for Task 3).

You have 3 hours to complete Tasks 1 and 2. After that you will have to leave the
laboratory for a short break while the assistants exchange your glassware and
chemicals. You will then have 2 hours to work on Task 3.

Begin only when the START command is given. You must stop your work
immediately when the STOP command is given after each part. A delay in doing this
by 3 minutes will lead to cancellation of your experimental exam.

Follow safety rules given in the IChO regulations. At all times while you are in the
laboratory you must wear safety glasses or your own glasses if they have been
approved, and use the pipette filler bulb provided. Use gloves when handling the
organic liquids.

You will receive only ONE WARNING from the laboratory supervisor if you break
safety rules. On the second occasion you will be dismissed from the laboratory with a
resultant zero score for the entire experimental examination.

Do not hesitate to ask a demonstrator if you have any questions concerning safety
issues or if you need to leave the room.

Use only the pen and calculator provided.

Write your name and code on each answer sheet. Do not attempt to separate the
sheets.

All results must be written in the appropriate areas on the answer sheets. Anything
written elsewhere will not be graded. Use the reverse of the sheets if you need
scratch paper.

You will need to reuse some glassware during the exam. Clean them carefully at the
sink closest to you.

Use the labeled waste containers under the hood for the disposal of organic liquids
from Task 1 and all liquids from Task 3.

The number of significant figures in numerical answers must conform to the rules of
evaluation of experimental errors. Mistakes will result in penalty points, even if your
experimental technique is flawless.

Chemicals and laboratory ware are not supposed to be refilled or replaced. Each
such incident (other than the first, which you will be allowed) will result in the loss of
1 point from your 40 practical points.

When you have finished a part of the examination, you must put your answer sheets
into the envelope provided. Do not seal the envelope.

The official English version of this examination is available on request only for
clarification.
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Apparatus

For common use in the lab:

Heating block preadjusted to 70 sC under the hood
Distilled water (H20) in jugs for refill

Latex gloves (ask for a reEIacement if allergic to latex)
Labeled waste containers for Task 1 (organic liquids) and Task 3 (all liquids
Container for broken glass and capillaries '
On each desk:

Goggles
Heat gun

Permanent marker
Pencil and ruler
Stopwatch, ask supervisor about operation if needed. (You can keep it.)
Tweezers
Spatula
Glass rod
Ceramic tile
Paper tissue
Spray bottle with distilled water
9 Eppendorf vials in a foam stand
TLC plate in labeled ziplock bag
Plastic syringe (100 cm®) with polypropylene filter disc
Pipette bulb

14 graduated plastic Pasteur pipettes
Petri dish with etched competitor code
Burette
Stand and clamp
Pipette (10 cm®)
2 beakers (400 cm®
Beaker and watchglass lid with filter paper piece for TLC
10 capillaries
2 graduated cylinders (25 cm®)
3 Erlenmeyer flasks (200 cm®)
Beaker (250 cm®)
2 beakers (100 cm°)
Funnel
Volumetric fiask (100 cm®)
30 test tubes in stand”
Indicator paper pieces and pH scale in ziplock bag*
Wooden test tube clamp*

2 plugs for test tubes*

* Only handed out for Task 3
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Practical Tasks

Chemicals
Sets for 4-6 people R phrases S phrases
0.025 mol/dm® ferroin solution 52/53 .
0.2 % diphenylamine, {CeHs)2NH solution in 23/24/25-33-35- 26-30-36/37-
conc. HaS04 50/53 45-60-61
0.1 mol/dm® Ks[Fe(CN)g] solution 32
Pumice stone
On each desk:
50 mg anhydrous ZnCl, in a small test tube 22-34-50/53 36/37/39-26-45-
(in the foam stand, labeled with code) 60-61
100 mg B-D-glucopyranose pentaacetate
(labelied as BPAG)
3.00 g anhydrous glucose, CgH120s,
preweighed in vial
(CH3CO)20 in Erlenmeyer flask (12 cm”) 10-20/22-34 26-36/37/39-45
(CH5C0)20 in vial (10 cm®) 10-20/22-34 26-36/37/39-45
CH;COOH in vial (15 cm®) 10-35 23-2645
CH,OH in vial (10 cm°) 11-23/24/25-39 7-16-36/37-45
30 % HCIO4 in CH3;COOH in vial (1 cm”) 10-35 26-36/37/39-45
1:1 isobutyl acetate — isoamyl acetate in vial (20 | 11-66 16-23-25-33
cm?), labeled as ELUENT
solid Ky[Fe(CN)g].3H20 sample with code in 32 22-24125
small flask
ZnSO0; solution labeled with code and 52/53 61
concentration (200 cm®)
0.05136 mol/dm® Ce™" solution (80 cm”) 36/38 26-36
1.0 mol/dm® H2SO4 solution (200 cm”) 35 26-30-45
Sample solutions for Task 3 (to be handed out 1-26/27/28-32- 24/25-36/39-61
at the start of Task 3) 35-50/53
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Risk and Safety Phrases

Indication of Particular Risks

and gloves

1 Explosive when dry 33 Danger of cumulative effects

10 Flammable 34 Causes burns

11 Highly Flammable 35 Causes severe burms

22 Harmful if swallowed 39 Danger of very serious irreversible
effects

32 Contact with concentrated acids

liberates very toxic gas

Combination of Particular Risks

20/22 Harmful by inhalation and if 36/38 Irritating to eyes and skin

swallowed

23/24/25 | Toxic by inhalation, in contact 50/53 Very toxic to aquatic organisms,

with skin and if swallowed may cause long-term adverse
effects in the aquatic environment

26/27/28 | Very Toxic by inhalation, in 52/53 Harmful to aquatic organisms, may

contact with skin and if cause long-term adverse effects in
swallowed the aquatic environment

Indication of Safety Precautions

7 Keep container tightly closed 30 Never add water to this product

16 Keep away from sources of 33 Take precautionary measures

ignition - No smoking_ _against static discharges

22 Do not breathe dust 36 Wear suitable protective ciothing

23 Do not breathe fumes/vapour 45 In case of accident or if you feel
unwell, seek medical advice
immediately (show labe! where
possibie)

25 Avoid contact with eyes 60 This material and/or its container
must be disposed of as hazardous
waste

26 In case of contact with eyes, 61 Avoid release to the environment.

rinse immediately with plenty of
water and seek medical advice

Combination of Safety Precautions

24/25 Avoid contact with skin and eyes 36/37/39 | Wear suitable protective clothing,

loves and eye/face protection

36/37 Wear suitable protective clothing
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Task 1

Synthesis of a-D-glucopyranose pentaacetate

OH DAL

o]
O
OH ___‘lc_z_______ OAc
H HCIO 4 Ac~ AC

H AC

Caution: Use gloves while manipulating acetic acid and acetic anhydride. Let the lab
supervisors know if any is spilled.

Add and mix 12 cm?® of pure acetic acid to 12 om? of acetic anhydride (provided in an
Erlenmeyer flask) and add 3.00 g glucose (acetic anhydride is in excess). Add with a
Pasteur-pipette 5 drops of 30% HCIO, dissolved in acetic acid. After the addition of the
catalyst the solution might warm up considerably.

Let the mixture rest covered for 10 minutes and swirl it from time to time. Pour the reaction
mixture into 100 om? of water in a beaker. Scratch the wall of the beaker with a glass rod
to initiate crystallization, and let it crystallize for 10 minutes. Filter and wash the product
two times with 10 cm?® of water using the syringe and the porous polypropylene filter disc.

Filtration using a plastic syringe

|
L_‘_j

o © I o o
YA -
o 1 2.3 6 9

1. Pull out the piston. Fil the syringe from above with the suspension to be filtered.
The syringe can be filled to the level of the hole. Replace piston.

2 Cover the hole with your finger and press in the piston as far as the hole.

3 Open the hole and draw the piston back. Do not draw in air through the filter.

4 Repeat steps 2-3 a few times to expel the liquid.

5. Repeat steps 1-4 until all solids are on the filter.

6. Press the piston against the filter cake and squeeze out the liquid.

7 Wash the product twice with 10 cm® of water repeating steps 1-4.

8 Press the piston against the filter cake and squeeze out the water.

9. Pull the piston out with the hole closed to lift out the filter cake. (Pushing with the
end of the spatula can help.)

a) Place your product in the open Petri dish marked with your code. Leave it on your
table. The organizers will dry it, weigh it and check it for purity.
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b) Calculate the theoretical yield {mass) of your product in g. (M(C) = 12 g/mol, M(O) =
16 g/mol, M(H)= 1.0 g/mol

Synthesis of a-D-glucopyranose pentaacetate from B-D-glucopyranose pentaacetate

An alternative synthesis of a-D-glucopyranose pentaacetate starts from readily available B-
D-glucopyranose pentaacetate. In this experiment we will study the kinetics of this reaction
with thin layer chromatography.

OAc
OAc

OAc (o}

o]
Ac,O
DA 2 OAC

Ac- ZnCl, Ac-O Ohc

o]
Ac AC

Add 1.5 cm? acetic anhydride to 50 mg of anhydrous ZnCl; (preweighed in a test tube).
Add 100 mg of pure B-D-glucopyranose pentaacetate (BPAG) and swirl until dissolved.
Take three drops from this mixture into an Eppendorf tube, add 0.5 cm® methanol and
save it.

Place the test tube in the heating apparatus under the hood closest to your desk. Place the
test tube in the heating block preadjusted to 70°C. Mix the contents of the test tube from
time to time. During the reaction take three drops of sample from the mixture with a
Pasteur pipet after 2, 5, 10, and 30 minutes. Mix immediately each sample with 0.5 cm” of
methanol to stop the reaction in an Eppendorf tube.

Prepare a silica TLC plate with the collected samples to study the reaction kinetics. Apply
the necessary reference compounds as well to help identification of the spots on the plate.
Mark the spots with a pencil, and develop the plate in isobutyl acetate/ isoamyl acetate
(1:1) eluent. Heat the plates with a heat-gun (under the hood!) to visualise the spots (the
colour is stable). You can ask for a second plate without penaity points if needed for
proper evaluation.

¢) Copy your plate on the answer sheet and place your plate in the labeled ziplock bag.

d) Interpret your experimental findings answering the questions on the answer sheet.

Official English version for Azerbaijan team 7



40th International Chemistry Olympiad Practical Tasks

Task 2

Insert this remark in your translation if your students do not know this kind of pipette.

Hint: The pipette has two graduation marks. Stop at the second mark to measure out exact
volumes. Do not let all the solution to run out.

When potassium hexacyanoferrate(ll), K4[Fe(CN)g] is added to a solution containing zinc
ions, an insoluble precipitate forms immediately. Your task is to find out the composition of
the stoichiometric precipitate that contains no water of crystallization.

The precipitation reaction is quantitative and so quick that it can be used in a titration. The
end point can be detected using redox indication, but first the concentration of the
potassium hexacyanoferrate(ll) solution has to be determined.

Preparation of K4[Fe(CN)s] solution and determination of its exact concentration

Dissolve the solid K4[Fe(CN)g).3H20 (M = 422 41 g/mol) sample in the small Erlenmeyer
flask and quantitatively transfer it into the 100.00 cm® volumetric flask. Take 10.00 cm’®
portions of the hexacyanoferrate(l]) solution. Add 20 cm® 1 molidm? sulfuric acid and two
drops of the ferroin indicator solution to each sample before titration. Titrate with the
0.05136 mol/dm® Ce* solution. Repeat titration as necessary. Cerium(lV) is a strong
oxidant under acidic conditions forming Ce(lll}.

a) Report the Ce*" solution volumes consumed.

b) Give the equation for the titration reaction. What was the mass of your
K4[Fe(CN)g].3H20 sample?

The reaction between zinc ions and potassium hexacyanoferrate(!l)

Take 10.00 cm? of the hexacyanoferrate(il) solution and add 20 cm® 1 mol/dm® sulfuric
acid. Add three drops of indicator solution (diphenyl amine) and two drops of Ks[Fe(CN)s]
solution. The indicator only works if the sample contains some hexacyanoferrate(lil),
[Fe(CN)5]3‘. Titrate slowly with the zinc solution. Continue until a biuish violet colour
appears. Repeat titration as necessary.

¢) Report the zinc solution volumes consumed.
d) Interpret the titration answering the questions on the answer sheet.

e) Determine the formula of the precipitate.

Caveat: Best marks are not necessarily awarded to measurements reproducing theoretically
expected values.
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Task 3

Caution: Handie all unknown solutions as if they were toxic and corrosive. Discard them
only in the appropriate waste container.

The heat gun heats the expelled air up to 500 °G. Do not direct the stream towards
combustible materials or body parts. Be careful with the hot nozzle.

Always place a single piece of pumice into liquids before heating to avoid bumping. Never
point the mouth of a heated test tube towards a person.

You have eight unknown aqueous solutions. Each solution contains only one compound.
The same ion may appear in more than one solution. Every compound formally consists of
one type of cation and one type of anion from the following list:

Cations: H*, NH4*, Li*, Na*, M 2+ AP+ K*, Ca?t, Cr, Mn2*, Fe?*, Fe*, Co™", Ni%*, Cu®,
Zn®*, S©**, Ag*, Sn”*, Sn*, sb™ Ba?*, Pb*, Bi*

Anions: OH™, COs2~, HCOs~, CHsCOO0", C,04, NO;, NO3~, F7, PO.>, HPO4, H2PO4",
S0.2, HSO,~, 8%, HS™, CI", ClO4™, MnO4, Br, I

You have test tubes and heating but no additional reagents apart from distilled water and
pH paper.

Identify the compounds in the solutions 1-8. You can use the solubility table for some of
the anions on the next page. If you are unable to identify an ion exactly, give the
narrowest selection possible.

Remarks:

The unknown solutions may contain minor impurities arising from their exposure to air. The
concentration of all solutions is around 5 % by mass so you can expect clearly observable
precipitates from the main components. In some cases, precipitation does not occur
instantaneously; some substances may remain in an oversaturated solution for a while.
Don't draw negative conclusions too hastily, wait 1-2 minutes where necessary. Always
look carefully for all signs of a reaction.

Keep in mind that heating accelerates all processes, increases the solubility of most
substances, and may start reactions that do not take place at room temperature.
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Name: Code: AZE-

Task 1 10% of the total

1al1b|1c | 1d | Task 1
30(2 [12]4 |48

a) Yield of the productin g, measured by the organizer:

b) Calculate the theoretical yield of your product ing.

Theoretical yield:

c) Sketch your developed TLC plate and leave on your desk to be evaluated,

Practical answer sheets, 40th IChO, Official English version for Azerbaijan team




Name: Code: AZE-

d) Interpret your experiment and choose the correct answer.
The acetylation reaction of glucose is exothermic.

[ a) Yes

[]b) No

[] c) Cannot be decided based on these experiments
The isomerisation reaction of B-D-glucopyranose pentaacetate can be used for the
preparation of pure a-D-glucopyranose pentaacetate.

[]a) Yes

[} b) No

[} ¢) Cannot be decided based on these experiments

Practical answer sheets, 40th IChO, Official English version for Azerbaijan team
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Name: Code: AZE-

Task 2 15 % of the total

2al2b|2c!|2d|2e Task 2
2514 |25/6 |5 |65

a) Ce* consumptions:

Average volume consumed (V1):

b) The titration reaction:

Calculation of sample mass:

K[Fe(CN)g}.3H20 mass (m):

¢) Zinc consumptions:

Average volume consumed (V2):

d) Mark the correct answer.

The dipheny! amine indicator changes in colour at the end point
[ a) because the concentration of the Zn?* ions increases.
] b) because the concentration of the [Fe(CN)s]“' jons decreases.
[ ¢) because the concentration of the [Fe(CN)6]3‘ ions increases.
[] d) because the indicator is liberated from its complex.

Practical answer sheets, 40th iChO, Official English version for Azerbaijan team 3




Name: Code: AZE-

Which form of the indicator is present before the end point?
[] a) Oxidized
[1b) Reduced
1 c) Complexed to a metal ion

At the beginning of the titration the redox potential for the hexacyanoferrate(ll) -
hexacyanoferrate(lll) system is lower than the redox potential of the diphenyl amine

indicator.
[ a) True
[]b) False

e) Determine the formula of the precipitate. Show your work.

The formula of the precipitate:

ltems replaced or refilled: Student signature: Supervisor signature.

Practical answer sheets, 40th IChO, Official English version for Azerbaijan team
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Name: Code: AZE-

Task 3 15 % of the total

Task 3
108

Only fill out this table when you are ready with all your assignments.

1 2 3 4 5 6 7 8

Cation

Anion

Practical answer sheets, 40th IChO, Official English version for Azerbaijan team
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40-as MexayHapogHan XMMUYecKana onuMnuaga MpakTuyeckuin Typ

O6wue ykaszaHusa

KomnnekT coctonT U3 10 cTpanuy 3agaHuin (8 ctpanuu — 3aganns 1-2 U 2 cTpaHuLbl
— 3agaHue 3) n 5 nucTos oTeBeTOB (4 NUCTa ANs 3aganui 1-2 v 1 nueT a4ns 3agaHna
3).

Bam otBognTca 3 yaca Ha 3agaHua 1 u 2. Nocne 3Toro sbl 4OMKHLI BLIATU U3
naSopaTopuu Ha NepepbIiB, BO BPEMSA KOTOPOro nabopaHThl CMEHAT Nocyay v
peakTuBbl. MNocne atoro y sBac 6yaeT 2 yaca Ha BbiNONHeHUe 3aaanua 3.

HauuHaiite paboTtate Tonbko nocne komaHasl CTAPT. Mocne komangsl CTOM Ha
KaXAOM U3 ABYX 3TaANOB Bbl AOMMKHLI HEMEANEHHO 3aKoHYUTL paboTy. B cnyvae
3apepxkn bonee, 4em Ha 3 MUHYTHI Bawa pabota ByaeT aHHynupoBeaHa.

MpuaepxuBanTeck NpaBun 6e30nacHOCTM, NPUHATLIX Ha MXO. B TeveHne Beer
paborkl B nabopatopun Bbl AOIMKHBI HOCUTE OYKM (BbiaHHbIE UNK ceon). HabupaTb
XWAKOCTU B NUNETKY MOXHO TONbKO rpywen. Mpu paboTe ¢ opraHn4eckumMu
XKUOKOCTAMM UCNONbIYATE NepPYaTKMU.

Ecnu Bbl HapywuTe npaeuna 6esonacHocTy, Bam caenaiot TONbKO OAHO
APEAYNPEXAEHUE. Npu noBTOpHOM HapylLLeHWn BaLta pabora byneT
aHHYNUPOBAHA W Bbi NONYYNTE HYNEBYIO OLIEHKY 3a aKCNepUMEHTanNbHbIA Typ.

Mo sBcem BonpocaMm, kacawilyuMcs npasun 6esonacHoOCTH, a Taloke, ecni Bam
Heo6x0BMMO BbITU M3 NabopaTtopuu, obpawaitecs K naGopaHTy.

WUcnonsayitTe TONLKO BbiBaHHbIE BAM PYYKY U KanbKynaTop.

B BepxHe#n 4acT¥ KaXxaoro NMCTa OTBETOB BNULWIMTE NaTUHCKUMKU OyKBamu CBOIO
chamunuio u koA, 0603HaueHHbI Ha Bawem pabovem MecTe. He nbiTanTech
pasfenuTe NIUCTBI.

Bce Balum pesynbTaThl M BbIKNAAKM 3an1CLIBAATE TOMBKO B CMeUWanbHO oTBeAeHHbIe
MecTa Ha nuMcTax OTBEeTOB. 3anncu B 4pyrx MecTax oLeHuBaTbea He GyayT. B
KauecTBe YepHOBWKA UCNONb3yHTe 0BOPOTHYIO CTOPOHY NMUCTOB OTBETOB.

YacTb nocyabl BaM NPUAETCA UCNONbL30BaTh NOBTOPHO. TLaTENLHO NOMOWUTE ee B
bnuxanwen K BaM pakoBuHe.

Ans ytunusauny oTpaboTaHHbIX PeakTUBOB (OPraHUYeCKUX KUAKOCTEN B 3agaHuu 1
W BCEeX XMAOKOCTEN B 3afaHUMN 3) UCNOMNb3YATE COOTBETCTBYIOLME CKINAHKN C
Hagnucblo «waste container», pacnonoXeHHble Nog TArow.

Hucno aHavawmx undp B YACNEHHLIX OTBETaX onpeaenneTca oObMHbIMU
npasnnamMMn OLEHKN IKCIEPUMEHTaNLHOW NOrPeLIHOCTU. HeBepHoe YUCNO 3HaYaLLmx
uncp B oTBeTax OyaeT HakasbliBaTLCA.

Ecnu Bbl pa3bunu nocyay wnu pasnuav peakTuBbl, Bbl NONYYWTE AONONHUTENbHOE
KONMUYECTBO peaKTUBOB WNW NOCYADI, HO 33 KaXAylo Bblgady GyaeT cHumaTecs no 1
6anny u3 40 3a akcnepMMeHTanbHbIA Typ.

Mocne OKOHYaHWA BbINONMHEHUA KAXA0ro arana NoOMeCTUTe COOTBETCTBYIOWUE JTUCTDI
OTBETOB B BblaHHblii BAM KOHBEPT, HO HE 3aKneusBanTe ero.

B criyyae HeoBX0aAUMOCTU Bbl MOXETE NONPOCUTL aHIMUICKYIO BEPCUIO 3a4aHui.

OchmumanbHan Bepcusl ANa KoMaHAbL AsepbanfxaHa 2
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40-aq MexgyHapoaHan xuMuyeckana onumnuaga Mpakru4ecknin Typ

ObOPYAOBAHME

ANA oowWwero NoNL308aHNA B nabopaTopum:

HarpeBaTenbHbld GNoK (TepMocTaT), noaaepxueaiowuin Temnepartypy 70 °C,
pacnonoXeH nop, TArou

AuctunnupoBaHHas Boaa (H20) 8 bonbLUMX NNACTUKOBbIX KAHKUCTPAaX

PeanHoBbIe nepyaTku

CknsaHkv ana cnusa xugkocten «Waste container» gns 3agaHua 1 (opraHndeckue
XUAKOCTH) U 3agaHus 3 (Bce XMAKOCTH) PACNONOXKEHbI NoA TAron

KoHTeitHep ana pasbuToro crekna U ucnofb3oBaHHbLIX KanuNNapoe

Ha kaxaom pabouem mecte:

Oukn

®eH Ans Harpesa

dnomacrep (mapkep)

KapaHgall v nuHenka

CekyHaoMep (€CNU Bbl He 3HaeTe, KaK UM nonb3oBaTbesl, obpaTutech k nabopaHTy).
(Cekynaomep moxHo Byaet 3abpatb ¢ coboli)

MuHuer

WnaTtens

CTreknsHHas nanoJka

benas kepamuyeckan nnuTka

BymaxHble candeTku

MpomblBanka ¢ AUCTUNMPOBAHHOW BOAON

9 npobupok 3nneHgopda B noacTaBke U3 NOponoHa

MnacruHka gna TCX 8 nognMcaHHOM 3aKpbiTOM NakeTe

MnacTukoesi WwWinpuv Ha 100 MN ¢ NOAWNPONUMNEHOBLIM AUCKOBLIM HDUNLTPOM

Mpywa ans Habopa XuaKocTen B NMNETKY

14 rpapyupoBaHHbIX NNACTUKOBLIX NWNeTokK MNacTepa

Yatuka MeTpn, Ha KOTOPOW BbiTpasNeH Ball KOA YH4ACTHUKa

bBioperka

WraTtue ¢ gepxarenem

MuneTtka Ha 10 mn

2 crakaHa Ha 400 mn

CTaKaH, HaKpbITbIA 4AacOBLIM CTEKNOM, € dunbTpoBansHoi bymaron gna TCX

10 xanunnapos

2 MepHbIX UunuHapa Ha 25 mn

3 KoHu4eckux konbbt (DpnermMeitepa) Ha 200 mn

CrakaH Ka 250 mn

2 ctakaHa Ha 100 mn

CreknsiHHas BOPOHKa

MepHas konba #a100 mn

30 npobupok B WTaTMBe”*

WHaukaTopHas Bymara u wkana pH B 3akpbITOM nakete *

MepesaHHbI aepxartenb (Npullenka) AN HarpesaHua NPoBupok *

2 pesuHoBblie Npobku ans npobupok®

* Bblgaerca Tonbko Ans 3aaaHua 3

OdmumnancHas Bepcus Ans koMaHasl Asepbangprara 3




40-aa MexxayHapogHas xuMuyeckan onuMnnana

FlpakTusecknin Typ

PeakTusbl

Obwue anna 4-6 yenopek

Koa TexHukn 6€30NaCHOCTH

0.025 M pacteop ceppoura (nognucaH "ferroin
0.025 mol/dm™")

52/53

0.2 % pacteop auderunamnHa B 23/24/25-33- | 26-30-36/37-

KoHLieHTpupoBaHHoh H.SO4 (nognncan "(CeHs)2NH" | 35-50/53 45-60-61

0.1 M pacteop Ki[Fe(CN)g] 32

Kunenku (nognucaxo "Pumice stone")

Ha kaxpom mecte

BessogHbit ZnCls (50 Mr) B ManeHbKoi npobupke 22-34-50/53 36/37/39-26-

(B noacTaBke u3 noposoHa, obo3zHaveH salwmnM 45-60-61

KOOOM)

MeHTaauetar B-D-rniokonupaxosbl (100 Mr,

nognucaHn "BPAG")

3.00 r 6e3sopHoi rnokosbl, CgH120g, B Ny3bipbke

(CH3C0)20 B konunyeckoin konbe (12 mn) 10-20/22-34 26-36/37/39-
45

(CH3CO);0 e nysbipbke (10 mn) 10-20/22-34 26-36/37/39-
45

CH3COOH B nyabipbke (15 Mn) 10-35 23-26-45

CH3O0H B nysbipbke (10 mn) 11-23/24/25- | 7-16-36/37-45

39

30 %-it pacTeop HCIO, B CH;COCH 8 nysbipeke (1 | 10-35 26-36/37/39-

Mn) 45

1:1 cmech n3obyTunauertarta n uzoamunaveTtatas | 11-66 16-23-25-33

nysbipske (20 mn), nognucad "ELUENT"

tBepabit K{Fe(CN)g)-3H20 ¢ Baluum Koaom, B 32 22-24/25

ManeHbKON KoHUYeckon Kkonbe

pacTeop ZnSQO4 C BalWMM KOAOM, C TOHHON 52/53 61

KoHueHTpaumel (200 Mn)

0,05136 M pacteop Ce™ (80 mn) 36/38 26-36

4,0 M Pacteop H,SO,4 (200 mn) 35 26-30-45

AHanusupyembie pacTeopsl ans 3agaHuA 3 (Byayt | 1-26/27/28-32- | 24/25-36/39-

BblgaHbl B HaYasne BbiNoaHeHWA 3aaaxua 3) 35-50/53 61

OdmumantHas Bepcus g4nsa koMmaHabl AsepbaingkaHa




40-aa MexayHapoaHas xuMu4eckasa onuMmnuana

MpakTudecknii Typ

Koabl TexHUKu 6e30nacHoOCTHU

Indication of Particular Risks

1 Explosive when dry 33 Danger of cumulative effects

10 Flammable 34 Causes burns

11 Highly Flammable 35 Causes severe burns

22 Harmful if swallowed 39 Danger of very serious irreversible
effects

32 Contact with concentrated acids

liberates very toxic gas

Combination of Particular Risks

20/22 Harmful by inhalation and if 36/38 Irritating to eyes and skin

swallowed

23/24/25 | Toxic by inhalation, in contact 50/53 Very toxic to aquatic organisms,

with skin and if swallowed may cause long-term adverse
effects in the aquatic environment

26/27/28 | Very Toxic by inhalation, in 52/53 Harmful to aquatic crganisms, may

contact with skin and if cause long-term adverse effects in
swallowed the aquatic environment

Indication of Safety Precautions

7 Keep container tightly closed 30 Never add water to this product

16 Keep away from sources of 33 Take precautionary measures

ignition - No smoking against static discharges

22 Do not breathe dust 36 Wear suitable protective clothing

23 Do not breathe fumes/vapour 45 In case of accident or if you feel
unwell, seek medical advice
immediately (show label where
possible)

25 Avoid contact with eyes 60 This material and/or its container
must be disposed of as hazardous
waste

26 In case of contact with eyes, 61 Avoid release to the environment.

rinse immediately with plenty of
water and seek medical advice

Combination of Safety Precautions

24/25 Avoid contact with skin and eyes | 36/37/39 | Wear suitable protective clothing,
gloves and eye/face protection

36/37 Wear suitable protective clothing

and gloves

OdhmumanbHas BepcUA AnA KoMaHabl Asepbanpkana




40-an MexayHapoaHas XMMUYeckasa onuMnuaga MpakTuyeckun Typ

3anaHuve 1

CuHTe3 neHTaaueTaTta a-D-rniokonupaHo3bl

OH OAC
0
G oH
Al
o c;0 OAc
H HeIo, Ac- A
H AC

Bxumanue: Mpu paboTe ¢ YKCYCHOW KUCNOTOW W YKCYCHBIM aHrMAPUAOM UCNONb3yAUTe
nepuyaTkn. Mpu BOSHUKHOBEHUM pobnem obpallaiTeck kK nabopaHTy.

[o6aBbTe 12 MN yKCYCHOW KUCNROTHI K 12 MN YKCyCHOro aHruapuaa (HaxopuTes B
KoHW4eckoli konbe), nepemelsanTe cMech U BHecute B konby 3.00 r rmoko3bl (YKCYCHbIV
aHrnapua B3AT B U3bbITke). C nomolubio nuneTkn Mactepa pobasbTe 5 kanens 30%-Horo
pactBopa HCIO, B ykcycHoi kucnote. [ocne npubaeneHuns katanuaaTopa pacTBop MOXeT
3HAYUTENbHO pPa3orpeTses.

Hakpoiite cMecb 4aCOBbIM CTEKNOM W ocTaebTe Ha 10 MUHYT, BpeMA OT BpEeMEHH
nNepemelLLMBan €€ KpyroBbIMU ABUXKEHUAMU. BoineliTe peakuMoHHYI0 CMeCh B CTakKaH,
conepxawmit 100 mn Boapl. MoOTpUTe CTEHKY CTakaHa CTEKMAHHOM NaNOYKoN, YTobb!
Havyanack KpucTannuaauus, nocne 4Yero ocraebTe cMecb Ha 10 MuHyT. OTdhunbTpyiTe N
APOMOWTE NPOAYKT ABYMS nopuuamu sogel no 10 MN, #cnons3ys Wwnpul ¢ NOPUCTLIM
NONUNPONUNEHOBBLIM (PUNLTPOM.

PunbTpoBaHMe C NOMOLLLIO NNACTUKOBOro WNpUUa

o] © O O
el o5
s ==
Y r NI
0 1 23 6 9
1. BoiHbTe noplueHb. 3anonHuTe WnpyL cBepxy Nepsoii nopunen hbunsTpyeMon

cycneHawy. LLINpuy MOXHO 3anosiHATL CycneHanel He Bbille YPOBHA BOKOBOro OTBEPCTUS.
MomMecTuTe noplieHs 06paTHO B LINpUL.

2. 3akpoiite GoKOBOE OTBEPCTUE NANLLIEM 1 ONYCTUTE NOPLUEHb [0 YPOBHA OTBEPCTUSA, HO HE
HIDKE.

3. OTKpo#Te OKOBOE OTBEPCTUE M NOAHUMUTE NOPLUEHBb (MPU OTKPbITOM GOKOBOM
OTBEpPCTUM BO3AyX He ByaeT npoxoautb Yepes punbTp).

4. NosTopuTe cTaguu 2-3 HECKONBKO pas, YTodbl BbIABWTL XUAKOCTD.

5. NosTopsiiTe cTaauy 1-4 oo Tex nNop, Noka Becb 0caaok He OyAeT nepeHeceH Ha
hunbTp.

6. BoasuTe noplueHb A0 ynopa u yaanute oCTaTkn XUaKocTw.

7. NosTopsisi cTaaum 1-4, ApomoiiTe ocagok ABa pasa nopumuamu sogel no 10 mn.
8. BaasuTe nopiueHb A0 ynopa Ans yaaneHusa ocTaTkos BoAbl.

9. WNsBnekuTe chunbTp ¢ NPOAYKTOM M3 WiNpuua. [ina aToroe BoiHbTE NOPLUEHb NPY

OduumnansHas Bepcua Ang komangbl AzepbarnakaHa 6




40-an MexayHapogHana xumudeckas cnuMnnana MpakTnyeckni Typ

3aKkpbITom 6okosom oTeepcTiy (Flpu HeobxoaumocTy noAatankuesante UNbTp WNatenem
CHU3Yy).

a) [lepeHecnTe BeCb NPOAYKT B OTKPLITYIO YaLLKy [1eTpu ¢ BALLMM KOAOM. OcrasbTe
alwuky MeTpy Ha cTone. OpraHU3aTopE! BbICYLLAT NPOAYKT, B3BECAT €0 U NpoBepAT
€ro YNCToTY.

b) PaccuuTaiite TeopeTUieckuit Bbixod (Maccy) NpoayKTa peakLuu 8 rpammax. (M(C) =
12 r/monb, M(O) = 16 r/monk, M(H)= 1.0 r/monb).

CuHTe3 neHTaaueraTta a-D-rnokonmMpanHosbl U3 NeHTaaueTaTa B-D-rnoxonupaHo3bl

MenTaaueTat a-D-rnNoKoNUpaHo3bl MOXET ObITh Talcke NONyHeH U3 neHTaaueTaTa B-D-
rniokonupaHo3bl. Bbl nsyunTe xo4 3TOW peakuun npy NOMOLLK TOHKOCNOWHON
xpomatorpadui.

OAC Ohe

OAc (o}
Ac,O
OAc 2 OAc
Ac- ZnCl, Ac= OAC

QAc

B npo6upky, coaepxatiyio 50 mr 6essoaHoro ZnCly (npeasapuTenbHO B3BELUEH,
HaxoauTcs B npobupke), BHecuTe 1,5 MN ykcycHoro aHruapuaa. Tyaa xe po6aeste 100 mr
nexTaauetata B-D-rniokonupaHosbl (HaXo0AUTCA B NY3blpbKe, NOANNCAHHOM “BPAG"), 1
nepemeLLMBaiiTe KpyrosbiMi ABUXEHUAMM AO NOJTHOTO PacTBOPEHUA. MepeHecute Tpu
xannu cMecy B npobupky 3nnexpopda, aobasbTe B Hee 0.5 Mn meTaHoNa (MeTaHon
OCTAHABAMBAET PeAKUMIO) Y COXpaHUTe ee AnNA AanbHeRLLnX ONLITOB.

MomecTuTe NPpoBUpKY C peakUMOHHOW CMECHIO B TEpMOCTaT (70°C), pacncnoxeHHbi Nog
GrvbKaiiLLeli K BaM TAFOM U HAYHWUTE OTCYET pemeHu peakuun. BpeMs oT BpeMeHu
nepemeLLnBaiiTe cogepxumoe npobupku. HYepes 2, 5, 10 1 30 MuHYT oTBUparTe no TpU
Kanmnn peakLMOHHON CMeCK Npw fomoLM nuneTtok Mactepa u HemeAneHHo nepeHocuTe
kaxabi o6paseL B HOBYIO NPoBupky 3nneHaopda, coaepxallyio 0.5 mn meTaHona
(MeTasion ocTaHaBNMBaET peaKkuuio).

AKKypaTHO HaHecuUTe Ha NNacTUHKY Ans TCX oto6paHHble obpasubl U CTaHAAPTHLIE
pacTBopbl, HEO6X0ANMBIE ANA UAESHTNUKALUK NATEH. KapaHaatwiom noMeTbTe TOUKU
HaHEeCEHWs U IPOHYMEPYIATE UX. DNIONPYNTE NNAcTUHKY CMECHIO
nsoByTunayerar/uzoamunaueTart (1:1) (nognucaH "ELUENT"). Mo okor4aHuu
3MIOMPOBaHKA HarpeiTe NNacTMHKY NPY NOMOWWM deHa (paboTaiiTe nog Tsroiil) Ans
NposiBNeHus NATEH (okpacka nsTeH cTabunbHan). Ecnu Bac He ycTpaunsaioT pesynbTaThl
XpomaTorpacum, Bbl MOXETE NONy4UTh eLle OAHY NNacTUHKY 6e3 HauncneHns WrpadHbIX
6annos (o6patuteck k nabopaHTy).

¢c) 3apucyiTe BaLly NNACTUHKY TCX B NNCT OTBETOB M NOMECTUTE €€ B NNacTUKOBbLIA
naker.

d) OrtBeTbTe Ha BONPOCHI B NUCTE OTBETOB, OCHOBbL!BASICh HA pe3ynbTartax Ballero
aKcnepumeHTa.

OduumansHas BEPCUA ANA KOMaHAab! Asepbaligkara 7




40-an MexayHapoaHas XxMMUJecKas onuMmnuaga Mpakruyeckun Typ

3agnaHue 2

BAXHO: lNuneTka, KOTOPYIO Bbl ByaeTe UCNONb30BaTL ANA BbINONHEHUSA
3KCNEPUMEHTANbHOTO 3a4aHNsA, MMeeT ABe KOMbLEBble MeTKU. [N TOYHOro OTMepUBaHUR
anukeoTsl 10.00 mn BbinuBaiTe pacTeop A0 HmkHeW MeTku!l! Hu B koem cnyvae He
MCNoNb3ayiTe ANA OTMEPUBAHUS BECb PacTBOP U3 nnneTku!

HepacTeopvMbIit 0cafok oBpasyeTcs cpasy e npu aobasneHum rekcounasodeppara(ll)
kanua Ks[Fe(CN)g] k pacTeopy, cosepxallemMy WoHbI LIUHKA. Bbl AOMKHbI ONpeaenuTh
CTEeXUOMETPUYECKUIA cocTas acaaka. MNpu 3TOM yuUTLIBaNTE, YTO OH He coaepXuT
KPWUCTanNn3aLMoHHOM BOObI.

Peakuusa 0CaXASHUA NPOTEKaeT KONMYECTBEHHO U AOCTATOYHO GbICTRO, NO3TOMY OHA
MOXeT UCNOMb30BaThCA ANA TUTPOBaHUA. [ina onpeaeneHua TOYKW SKBUBANEHTHOCTH
MCNONBb3YIOT PEACKC MHAUKATOP AVMEHUNaMnH.

CHauana Bbl AONXHLI ONPEAEnNNTb TOYHYIO KOKLUEHTpaLU1Io pacTeopa
rekcaunaHocepparta(ll) kanus.

NMpurorosnenue pacteopa Ks[Fe(CN)s] n onpenenenune ero To4HOW KOHL@HTpauum

B konby OpneHmenepa ¢ HaBeckoit Ki[Fe(CN)e]-3H20 (M = 422.41 r/monb) pobaebTe
HEMHOTO BOAbI, pACTBOPUTE BELLECTBO U KONMYECTBEHHO NepeHecnTe NOMYHEHHbIN
pacTsop B MepHyio konby (100.00 mn), AoseguTe pacTBOp A0 METKW BOAOW ¥ TLIATENbHO
nepemeLuaiTe. AMUKBOTY Nony4eHHoro pacTeopa obbemom 10.00 mn nepeHecure B
Gonbluylo Kornueckylo konby, ao6asbTe 20 Mn 1 M pacTBopa CepHO KMCNOTHI 1 1BE
Kannu pacTsopa uHankaTopa cdeppouHa. OTTUTpYiiTe nonyyeHHbIn pacteop 0.05136 M
pacteopom Ce**. MoeTOopMTE TUTPOBaKME HyXHOe Yucno pas. Liepwii(lV) aenseTcs
CUNbHBLIM OKUCITUTENEM U B KNCMOW cpege BoccTaHaBnuBaeTca Ao uepna(lll).

a) 3anuwwuTe B NUCT OTBETOB 0OBEMBI pacTBopa Ce*, noTpayenHbie Ha TUTpOBaHKE.

b) [MNpuseguTe ypasHeHve peakumu THTPOBaHNA. PaccunuTante maccy allero obpasua
Ka[Fe(CN)g}-3H20.

BaaumogencTene MOHOB LIMHKA ¢ rekcaumaHodeppaTom(ll) kanua

B «konby anAa TuTpoBaHwa nepeHecute anukeoty 10.00 mn  pacTBopa
rekcauuanogeppata(ll) kanua, gob6aebte 20 Mn 1 M pacTBopa CepHOW KUCNOThI, TPU
Kannu pacTBopa WHAUKaropa avdgeHunamuHa M ABe xannu pacteopa Ka[Fe(CN)g]
(vHavkaTop paboTaeT TONbKO B npncchmnu [Fe(CN)]>). MeaneHHo oOTTUTpYiiTe
MONyYeHHLIW pacTBop pacTBopom Zn * po nosenenus ronybGoesaTo-hUONETOBOrO
oKpawmeaHua. MoBTOPUTE TUTPOBAHNE HYXKHOE YACNO pas.

c) 3anuwwuTe 8 NNCT OTBETOB OGBEMBI pacTBOpa Zn>", NOTpaueHHbIE Ha TUTPOBAHUE.

d) OBbacHUTE RONYYEHHbLIE BaMKu pe3ynbTaThl TATPOBaAHWA, OTBETUB Ha BONPOCH! B
NINCTE OTBETOB.

e) Haitante amanpuyeckyio hopmyny ocaaka, MCXCAs U3 Pe3ynbTaToB TUTPOBAHUS.
MNpueeauTe Heo6xoAUMbIE pacyeTbl U NOACHEHUS.

BHUMaHWe: MaKCUManbHana oLueHKa He 06A3aTeNbHO BbiCTaBNAETCA, €Cn pe3ynbTaTbl Bawwx
M3MepeHHﬁ TOYHO BOCNPOU3BOAAT TEOPETUHMECKN OXKUOASMbIe 3HAYEHUA.

OchuumansHas Bepcua Ana koMaHasl AsepbanxaHa 8




40-an MexgyHapoaHas xvmudeckaa onumnuana MpakTuyeckuin Typ

3apaHue 3

BHumakue: Co Bcemu pacTsopamu paBoTaiiTe OCTOPOXHO, IOCKOSBKY OHU MOTYT BbiTb
TOKCWYHBIMK Ny egkuMun. OTX0oAb! BbINMBAATE TONBKO B CNelynanbHbie eMKOCTH AnA
OTX0408, HaxoAALMECA NOA TATON.

Tennoeas nyluka (deH) HarpesaeT BbIXOAALLMIA Bo3ayXx Ao 500 °C. He HanpaBnsiiTe
MOTOK FOPAYEro Bo3ayXa Ha ropioyne maTtepwanbl uim Ha Teno. He goTparveaiiteck Ao
HarpeToro conna ¢exa.

Mepepn HarpesaHWeM BCeraa NomellainTe Kunenky B NpoGrpKy ¢ KUAKOCTLIO ANA
npepoTepatieHus Boibpoca pacTeopa. Hukoraa He HanpaenanTe otsepcTue HarpeTomn
npoBupkuU B CTOPOHY YenoBeka.

BaM BbiaaHbl BOCEMb HEW3BECTHbLIX BOAHbLIX PACTBOPOB. Kaxabld pacTsop COASPXUT
TONBKO OAHO BeLecTBO. OAH U TOT Xe MOH MOXET BCTPEeUaTLCA B HECKOSbKNX
pacTBopax. Kaaoe BelecTBo COCTONT TONLKO U3 OAHOrO kaTMoHa U OAHOTO aHUOHA U3
NPUBEAEHHOTO HIKE CrUCKa:

Katvonbt: H*, NH4", Li*, Na*, Mg, A, K*, Ca?*, Cr**, Mn?', Fe?", Fe*', Co®*, Ni¥*, Cu®’,
Zn?, Sr**, Ag®, Sn¥*, sn**, sb*, Ba**, Pb**, Bi**

AHnoHb:: OH™, COs2, HCO5™, CHsCOO™, C,0427, NO5~, NOs™, F~, PO, HPO,, HPOy,
S0.%, HSO,~, 8%, HS™, CI', ClO4~, MnO4~, Br, I”

Bbl MOXXeTe UCNonb3oBaTh Npobupku, Harpesatne GeHoM, AUCTUNNMPOBAHHYIO BOAY,
nHAMKaTOpPHYIO Bymary. Hukakvwe gpyrue peaktueb! UCNONb30BaTb HENb3A.

OnpegenvTe BewecTsa B pacTsopax 1-8.

WUrdopMauyis 0 HEKOTOPbIX BELLECTBAX €CTb B Tabnuue pacTBOPMMOCTH Ha cneayowen
CTpaHuue.

Ecnu Bbl He CMOTW UASHTUULUPOBATE KATUOH UMY aHWOH OAHO3HAYHO, NpeanoXuTe
KaK MOXHO Gonee y3kuit Habop BO3MOXHbIX UOHOB, MPUCYTCTBYIOIMX B AAHHON npobupke.

MpumevaHms:

Hen3BecTHLIN pacTBOP MOXET coaepXaTb He3HaunTeNbHoOe KONMMYECTBO npuMecei,
oGpasyloLmxca BCNEACTBUE KOHTAKTa pacTBopa C BO3AYXOM. Maccosas gonsa
pacTBOPEHHOTO BELLECTBA B KAXKAOM U3 PACTBOPOB paBHa NPUMEPHO 5 %, NO3TOMY Bbi
CMOXETE YBUAETb OCAAKN B TEX CRyYanX, KOraa OHN TeopeTU4eckn MoryT obpasosaTbCA.
WHorpa ob6pasoBaHne ocaaka He NPONCXOANT MIHOBEHHO, MOCKOSbKY HEKOTOpbIS
BEeLLeCTBa MOTYT OCTaBaTbCA KaKoe-TO BPEMs B NEPECHILLEHHOM pacTeope. He cnewmTe
aenatb BbIBOALI 06 OTCYTCTBUM OCaaKa, €CNK OH He 06pa3yeTcs MIHOBEHHO Npu
CnuBaHUK pacTBOPOB; B HEKOTOPLIX ClyYanx creayeT noaoxaaTe 1-2 MuHyThI. OnA
naeHTUMKaLMK BELLECTB NCNONb3YATe 6ce NPU3HakK peakuni.

MoMHuTE, YTO HarpeBaHvie YCKOpPAEeT BCe peakuuu, yeenuineaeT pacTBOpUMOCTb
GONbLMHCTBA BELLIECTE K MOXET BbI3biBaTb peakuwu, KOTopble He NpoTekaloT npu
KOMHaTHOW TemnepaTtype.

OduumnansHan Bepcus Ans komaHabl Asepbaiimpkara 9
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Cba M VU'I MH : . {raTHHCKAMNA GyKBamu) KO'D‘: AZE-_

3apaHve 1 10 6annoB

Ne 1a | 1b | 1¢ { 1d | 3apaHue 1
Qukn 302 (124 |48

a) Boixop NpoaykTa B rpaMmax. 3anofHAIT OPraHU3aTophbl:

b) PaccuuraiiTe TeOpeTUYECKUA BbIXOA NPOAYKTa B rpammMax:

PacueTbl:

TeopeTnyeckuii BbIX0OA. M = r

¢) 3apucyiiTe nposBNeHHyKe NNacTuHky Ana TCX u npuseauTe pacluucpoBKy Ballei
HymepaLuuu:

XpomaTtorpamma pacwugpoBKa Hymepauum

NucTbl oTBeToB, 40-as MXO, oduumuanbHas Bepcus Ana koMakasl AsepbanaxaHa 1




q)a M Vlﬂ MH : (naTHHCKAMA GykBaMK) KOﬂ,: AZE""'

d) Mo peaynbTaraM Balero 3KCNepumMeHTa oTMeTbTe NpasunbHbIE OTBETHI.
Peakuwna aueTunupoBaHuA rmioKo3bl 9K30TepMUYecKasn.

[]a)a
[1b) Het
[[] ¢) HeBO3MOXHO OTBETUTHL HA OCHOBaHWUM NPOBEAEHHOTO SKCNEePUMEHTA.

Peakuma nsomepuaauum neHtaaueTarta B-D-rnokonupaHosel MoxXeT 6biTb UCNoNb3oBaHa
AJA NONYUYEHUA YUCTOro NeHTaaueTata a-D-rnokonupaHossl.

Lla)fa
] b) Het
D C) HeB0o3MOXHO OTBETUTb HA OCHOBAHWUK ﬂpOBeﬂeHHOI'O aKcnepumeHTa.

Nuethl oTBeToB, 40-aa MXO, oduumansHas Bepcns 4ns koMaHabl AsepbainxaHa 2




(Da M Mn Mﬂ : - ___ (naTuHckamu Gykaamm) KOH: AZE"_

3anaHue 2 15 6annos

Ne 2a|2b|2c | 2d | 2e | 3anaHue 2
Oukn |25|4 {25|6 |5 |65

a) Ob6nemsl pacTBopa Ce*, uspacxogoBaHHbie Ha TUTPOBaHe:

MNpuHAToe Bamu 3HaveHne obwema pacteopa Ce** (V1) Mn

b) YpaBHeHue peaoKc-peakunun, NPoXoasLed NpU TUTPOBAHNK:

Pacuet macchl sbigaHHoW Bam HaBeckn Ky[Fe(CN)g]-3H20 no pesynbtatam TUTPOBaHUA.

PacuerT:

Macca BbigaHHolt HaBeckn Kq[Fe(CN)g]-3H20 (m). r

¢) Obvembl pacTeopa Zn?*, n3pacxof0BaHHLIE Ha TUTPOBAHME:

MpunaToe Bamu sHaveHue o6bema pacTBopa Zn?* (Va): M

d) OrmeTbTe NpaBUNbHbIE OTBETLI.

OucbennnamMuH n3ameHsaeT CBolo oxpacxy B TOYKE 3KBUBANEHTHOCTU NOTOMY, YTO:
[ a) koHueHTpaLua noHoe Zn* yBenntuaeTcn
1 b) koHUeHTpauua noHoB [Fe(CN)s] yMEHbLUAETCS.
[] ¢) xoHueHTpauua noHoB [Fe(CN)e]* ysenuuneaercs.
] d) vnavkaTop suicBOBOXKAaETCA U3 KOMNNEKca.

JucTbl oTBeTOB, 40-as MXO, ocduumnanbHan Bepcua ans KoMaHabl AzepbaimpkaHa 3




¢aM Vlﬂ Mﬂ: {naTuHCKUMis ByKBamu) KOH: AZE'

B kakoi chopme NPUCYTCTBYET B pacTBOPe MHAUKATOP A0 ACCTMKEHWA TOYKU
3IKBKBANEHTHOCTH?

[] a) Okncnextoi

[[] b) BoccTaHoBREHHOI

[] ¢) KoopanHMpoBaHHbIi B BUAE METANNOKOMINEKSa.

B Hauane TUTPOBaHWUA peaoKc-noTeHUuarn cucteMbl rekcauuarnogeppat(ll)-
rekcaumaHocdeppat(lll) MeHbLLe, YeM peaOKC-NOTEHLMAN NHAMKaTopa auderunamuHa.
[1a)Ada
[] b) HeT

e) Haioure amnupuyeckyio opmyny ocagka, MCXOANA U3 pe3ynbTaToB TUTPOBAHUA,
MpueeguTe HeoBxoanMbIE pacueThl N NOACHEHWUA.

PacueTbl 1 NOSICHEHWS:

Omnupuyeckas opmyna ocagka:

3aMeHeHHble peakTyuBbl UM nocyaa:

MNMoagnuck yyacTHUKa:

Mognuce nabopaxTa:
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q)a M Vlﬂ MH : (naTuHCKUMA GyKBaMM} KO,D, : AZE"_

3apaHue 3 15 6annos

Ne 3apaHue 3
Oukw | 108

BbiNONHUTE Bech 3KNepuMeHT. Ha ocHoBaHWu HabnioaeHud caenanTe BbiBOAbI O
coaepXUMOM Kaxaoi us npobupok. Tonbko nocne aToro sanonHuTe Tabnutly.

ECMM Bbl HE CMOMN KASHTUPULMPOBATE KATMOH WK AHWUOH OAHO3HAYHO, NpeanoXuTe
KaK MOXHO Gonee y3kuiA Habop BOSMOXHbIX MOHOB, NPUCYTCTBYIOLLMX B AAHHOI Npobupke
W BNULLUTE €ro B COOTBETCTBYIOLLYIO KNETOUKY.

1 2 3 4 5 6 7 8

KaTtuoH

AHWOH
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