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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 °C under the hood

Distilled water (H20) in jugs for refill

Latex gloves (ask for a replacement 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 ml) with polypropylene filter disc
Pipette bulb

14 graduated plastic Pasteur pipettes

Petri dish with etched competitor code

Burette

Stand and clamp

Pipette (10 ml)

2 beakers (400 mi)

Beaker and watchglass lid with filter paper piece for TLC
10 capillaries

2 graduated cylinders (25 ml)

3 Erlenmeyer flasks (200 ml)

Beaker (250 ml)

2 beakers (100 ml)

Funnel

Volumetric flask (100 mi)

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, (CgHs)2NH solution in
conc. H2S04

23/24/25-33-35-
50/63

26-30-36/37-45-
60-61

0.1 mol/dm® K3[Fe(CN)g] solution 32
Pumice stone
On each desk:
50 mg anhydrous ZnCl; in a small test tube 22-34-50/63 36/37/39-26-45-
(in the foam stand, labeled with code) 60-61
100 mg 8-D-glucopyranose pentaacetate
(labelled as BPAG)
3.00 g anhydrous glucose, CeH120s,
preweighed in vial
(CH3C0).0 in Erlenmeyer flask (12 mi) 10-20/22-34 26-36/37/39-45
{CH3C0),0 in vial (10 ml) 10-20/22-34 26-36/37/39-45
CH3COOH in vial (15 ml) 10-35 23-26-45
CH3OH in vial (10 mi) 11-23/24/25-39 | 7-16-36/37-45
30 % HCIO, in CH3;COOH in vial (1 ml) 10-35 26-36/37/39-45
1:1 isobutyl acetate — isoamyl acetate in vial 11-66 16-23-25-33
(20 ml), labeled as ELUENT
solid K4[Fe(CN)s].3H-0 sample with code in 32 22-24/25
small flask
ZnS0, solution labeled with code and 52/53 61
concentration (200 ml)
0.05136 mol/dm® Ce** solution (80 ml) 36/38 26-36
1.0 mol/dm® H,SO,4 solution (200 mi) 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

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 Harmfu! 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 aguatic 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

24125 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
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Task 1

Synthesis of a-D-glucopyranose pentaacetate

OH OAc
0
O  oH
oH Ac,0 OAc
H HClO4 Ac-O AC
AC

H

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

Add and mix 12 m! of pure acetic acid to 12 ml 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 ml of water in a beaker. Scratch the wall of the beaker (glass rody
beakeriii diwaryna siiykaii) with a glass rod to initiate crystallization, and let it crystallize
for 10 minutes. Filter and wash the product two times with 10 ml of water using the syringe
and the porous polypropylene filter disc.

Filtration using a plastic syringe

¥
O © (o} (o)
v
it
Vi T I
0 1 2.3 & 9
1. Pull out the piston. Fill the syringe from above with the suspension to be filtered.

The syringe can be filled to the level of the hole. Replace piston.

Filter diskif gprisif igine yerlegdirilendigini barlafi. Pistony gprisden ayyryp degige
cenli filtrlejek maddaiiyzy guyyn. Pistony yerine yerlegdirif.

2. Cover the hole with your finger and press in the piston as far as the hole.
Pistony gysyp filtrlejek wagtyiiyz h6kman degigi barmagyiiyz bilen yapmaly.
3. Open the hole and draw the piston back. Do not draw in air through the filter.
Pistony yzyna ¢ekjek wagtyiiyz degik hokman agyk bolmaly. Eger degik agyk
bolmasa filtr kagyzdan howa gecer. Filtr kagyzdan howa ge¢meli dal.

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

2-3. stepleri suwuklyk doly gutaryanga gaytalan.

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

1-4 stepleri hemme gaty maddalar filtr diskiii listiinde yygnanyanca gaytalai.
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6. Press the piston against the filter cake and squeeze out the liquid.

Pistony gaty gysyp suwuklygy doly ayyry#.

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

1-4. stepleri gaytalap, her gezeginde 10 ml suw ullanyp productyiiyzy iki gezek
yuwyii.

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

Pistony gaty gysyp suwy doly ayyryfi.

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

Bu gezek degigi yapyp pistony yokary cekif. Seyle edeniiiizde filtr disk piston bilen
bile geler. Gelmese agaky desikden spatulany sokyp diskiiiizi gykaryi.

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.

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 OAe

o Ok )
Ac,O OAc
zncl, Ac-O Sac
Ac

OAc
Ac—
OAc

Add 1.5 ml 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 ml 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 ml of
methanol to stop the reaction in an Eppendorf tube.

Prepare a silica TLC plate with the coliected 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 penalty points if needed for
proper evaluation.

c) 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.
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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), Ks[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 K[Fe(CN)s] solution and determination of its exact concentration

Dissolve the solid Ky[Fe(CN)e].3H20 (M = 422.41 g/mol) sample in the small Erlenmeyer
flask and quantitatively transfer it into the 100.00 mi volumetric flask. Take 10.00 ml
portions of the hexacyanoferrate(ll) solution. Add 20 ml 1 mol/dm? 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(ll!).

a) Report the Ce** solution volumes consumed.

b) Give the equation for the titration reaction. What was the mass of your
K4[Fe(CN)s].3H2.0 sample?

The reaction between zinc ions and potassium hexacyanoferrate(ll)

Take 10.00 m! of the hexacyanoferrate(ll) solution and add 20 ml 1 mol/dm? sulfuric acid.
Add three drops of indicator solution (diphenyl amine) and two drops of Ka[Fe(CN)e!
solution. The indicator only works if the sample contains some hexacyanoferrate(lll),
[Fe(CN)g]>. Titrate slowly with the zinc solution. Continue until a bluish 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: Handle 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 °C. 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', NH,", Li*, Na’, Mgz*, AP K*, Ca?*, Cr**, Mn?", Fe®, Fe¥*, Co?*, Ni¥*, Cu%,
Zn2 8¢, Agh, Sn?*, Sn**, Sb>, Ba®, Pb?*, Bi**

Anions: OH™, COs2", HCOs™, CH3CO0", C,04%, NOz~, NOs ™, F~, PO.>, HPO,Z, HoPO4
S0.%, HSO,, 8%, HS™, CI", CIO4~, 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
iook 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.

Official English and Turkmen version for Turkmenistan team 9
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Name:

Code: TKM-

Task 1

10% of the total

1a| 1b | 1c

Task 1

30|12 |12

48

a) Yield of the product in g, measured by the organizer:

b) Calculate the theoretical yield of your product in g.

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 Turkmenistan team 1




Name: Code: TKM-

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

[la)Yes

1b) No

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

[ a)Yes

[1b) No

] ¢) Cannot be decided based on these experiments

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

Task 2 15 % of the total

2a|2b|2c|{2d|2e | Task 2
25(4 12516 |5 |65

a) Ce* consumptions:

Average volume consumed (V4):

b) The titration reaction:

Calculation of sample mass:

Ka[Fe(CN)g].3H20 mass (m):

¢) Zinc consumptions:

Average volume consumed (V2):

d) Mark the correct answer.

The diphenyl 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]"‘ ions decreases.
[ ¢) because the concentration of the [Fe(CN)s]s‘ jons increases.
[[]d) because the indicator is liberated from its complex.

Practical answer sheets, 40th IChO, Official English version for Turkmenistan team 3




Name: Code: TKM-

Which form of the indicator is present before the end point?
[ a) Oxidized
[_] b) Reduced
[ ¢) 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
[Jb) False

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

The formula of the precipitate:

ltems replaced or refilied: Student signature: Supervisor signature:

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

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 Turkmenistanteam 5
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40-an MexayHapofHaa xumuyeckas onumnuana MpakTn4eckni Typ

O6ume yKkasaHus

KomnnekT coctouT u3 10 cTtpanvu sanaHvii (8 cTpaHul — 3aAaHuA 1-2 n 2 cTpaHunubl
— 3apaHue 3) u 5 NuCcToB OTBETOB (4 nucta AnA 3agaHnn 1-2 n 1 nucT ANA 3a4aHUA
3).

Bam oTeoauTcs 3 yaca Ha 3aAaHuA 1 1 2. Mocne 3T0ro Bbl AOJKHbI BLIATW 13
naGopaTopuu Ha nepepblB, BO BpEMA koToporo nabopaHTbl CMEHAT NocyAY U
peakTtviBb!. [Mocne aToro y Bac GyaeT 2 4aca Ha BbiNoNHeHne 3apgaHun 3.

HauuHaiiTe paboTaTh TOMBKO NOCME KOMaHab! CTAPT. Nocne komanab! CTOMN Ha
KaXAOM U3 ABYX 3TaNOB Bbl JOIMKHbI HEMEANEHHO 3akoH4MTL paboty. B cnyvae
aapepxkv Goree, YeM Ha 3 MUHYTLI Ballla paboTa Gyaet aHHynvposaHa.

NpuaepxusanTecb NPaBUN 6e3onacHOCTH, NPpUHATLIX Ha MXO. B TeveHue BCeW
paboTht B nabopaTopuut Bbl AOMKHBI HOCUTD O4KM (BblAGHHBIE NNK CBOW). HabupaTts
IUBKOCTY B NUNETKY MOXHO TONbLKO rpyweit. Mpu paboTe c opraHNECKUMA
KMAKOCTAMMW UCNONb3YATE nepyaTKu.

Ecnu Bbl HapyLmTe npasuna 6e3onacHoOCTH, BaM caenaiotr TONBKO OAHO
NPEQYNPEXAEHMUE. MNpn nOBTOPHOM HapylweHuu Bawia paboTa byaeT
aHHyNMpOBaHa N Bbi NONY4UTE HYNEBYIO OLEHKY 3@ SKCNepUMeEHTanNLHLIA TYP.

Mo ecem BONpPOCaM, KacatoLumes npasun He30nacHOCTH, a TalKe, ecnu sam
HeoBX0AMO BbINTH U3 NnabopaTopuw, obpatuantecs K nabopaHTy.

WcnonbayiiTe TOMbKO BblAAHHBIE BaM PYUKY Y KanbKynaTop.

B BepXxHel Y4aCcTh KaXAOro IMcTa oTeeToB BNMLLMTE NAaTMHCKMMK GyKkBaMu CBOKO
dhamMunuio 1 KoAa, 0B03HaYeHHbI Ha Batliem paboyeM MecTe. He nbiTanTech
pasnenuTb NINCTbI.

Bce BalLy pe3ynbTaThl 1 BbIKNAAKM 3AMUChIBAHTE TONLKO B cneumansHo OTBeAEHHbIe
MecTa Ha NIMCTax OTBETOB. 3anucy B APYrix MecTax oUeHUBATLCA He 6yayT. B
KauecTBe YepHOBMKA UCTIONb3YATE OBOPOTHYIO CTOPOHY NWCTOB OTBETOB.

YacTb NoCyAbl BaM NPUASTCS UCNOMNbL30BATL NOBTOPHO. TwaTtensHO NomouTe ee B
BRwKaklLen K Bam pakoBuHe.

Ons yTunusauymv oTpaboTaHHbIX PEaKTUBOB (opraHuveckux wupkocTeit B 3aaannu
1 BCEX Xuakocrteii B 3agaHun 3) ucnonbayunte COOTBETCTBYIOLLME CKINAHKN C
Haanucelo «waste container», pacnonoXxeHHble Noa TArown.

Uueno sHavawmx uudp B YACNeHHbIX OTBETaxX ONpeAenAeTCs oBbI4HbIMU
npasunamm OLEHKH SKCNEPUMEHTANBHOM NOrpeLUHOCTU. HeeepHoe 4neno aHavaLLmUX
Ludp B oTBETax GyaeT HakasbiBaTbCH.

Ecnu Bkt pasbunu Nocyay unu pasnunu peakTuBbl, Bbl nony4uTe aononyuTensHoe
KONMUECTBO PEaKTMBOB UK MOCYAB!, HO 33 KaxAylo BblAay 6yneT cHUMaTkcs no 1
6anny 3 40 3a 3KCNEPUMEHTanNbHbIA TYP.

Mocne oKOHYaHUA BLINONHEHNSA Kaxkgoro atana noMecTuTe cooTeeTCcTByOLUE UCTDBI
OTBETOB B BblﬂaHHblﬁ BaM KOHBEpPT, HO HE 3aKneveaunTe ero.

B cny4ae HeOBXOAMMOCTH BbI MOXeTE NoNnpocHThL aHIANIACKYIO BEPCUIO 3agaHuil.

OduupnansHan Bepcyus AN KOMaHAb! TypKMeHUCTaH 2




40-as MexayHapogHas xumuieckasn onumnuaga fpakTuueckui Typ

OBOPYOOBAHUE

ans obuwero NONL30BaHUA B nabopaTtopuu:

HarpesaTtenbHbiit Gnok (TepmocTar), nopAepuBalownin Temneparypy 70 °C,
pacnonoXex oA TArON

OucTnnupoBaHHas BoAA (H20) B 60NbLUMX NNACTMKOBBLIX KaHucTpax

PesnHosble Nep4aTku

CrnsAnKv AnAa cnvea xuakocteih «Waste container» ana 3apaqHus 1 (opraHuyeckue
xmpkocTu) u Sapanua 3 (BCE XMAKOCTN) pacnonoxeHsl NoA TACON

KoHTeitnep ans pasburtoro crekna u WCNONb30BaHHbLIX KANUNNAPOB

Ha xaxagom padovem MecTe:

Oukn .

deH ansa Harpes

dnomactep (Mapkep)

KapaHgall W nuHenka

CekyHaoMep (ECnU Bbl He 3HaeTe, Kak UM nonb30BaThcA, 0BpaTUTECh K naBopaHTy).
(CekyHaomep MOXHO byaet sabpatb ¢ coboi)

MuHueT

Wnatenb

CTeKnfAHHaa nanodka

Benas kepamuyeckas nn UTKa

BymaxkHbie candgeTku

MMpomblBanka ¢ AUCTUITIMPOBAHHON BOAOMN

9 npo6upok dnnexgopda B NOACTABKE U3 NopoNoHa

MnactuHka ana TCX 8 nognUcaHHOM 3aKPLITOM nakerte

[NacTVKOBbIA Wwnpuy Ha 100 mn ¢ nonuRponUNEeHoBbLIM LMCKOBBIM (PUNbTPOM

Mpywa ans Hatopa MKUaKocTen B nUNETKY

14 rpagynpoBaHHbIX NNACTUKOBLIX nunetok lNacTtepa

Ualuka MeTpu, Ha KOTOPOWN BLITpABNEH Ball KOO yyacTHUKa

BlopeTka

WitaTuB C Aepxarenem

Nunetka Ha 10 Mn

2 cTakaxa Ha 400 Mn

CTaKaH, HaKpbIThild YacoBbIM CTEKNOM, C ¢hunbTpoBabHOM 6ymaroi gna TCX

10 kannnnapoe

2 MepHbLIX UAnuHApa Ha 25 Mn

3 KOHUYEecKkMX KonbBel (ApneHmeiepa) Ha 200 mn

Ctakar Ha 250 mn

2 cTtakana Ha 100 Mn

CreknaHHas BOPOHKa

MepHas konba Ha100 mn

30 npo6upoK B Wwratnse”

WHugukaTopHas bymara u Lwkana pH B 3aKpbiTOM nakete *

NepeBAHHbLIN aepxaTenb (npvenka) Ans HarpeBaHuA npodupok *

2 pesanHoBble Npobku AnA npobupok”

* BplgaeTcs TONbKO AnA 3aAaHus 3

OduumansHas Bepcus ANA KOMaHAb! TypkMeHUcTaH 3




40-an MexayHapogHana xumnieckas onumnuana

MNpakTnyeckni Typ

PeakTuBbl

O6uwue ana 4-6 yenoBek

Koa TexHuKu 6e30NnacHOCTU

0.025 M pacTsop deppouHa (noanucaH "ferroin
0.025 mol/dm™)

52/53

0.2 % pacTeop andeHusiammnHa B 23/24/25-33- | 26-30-36/37-

KoHueHTpuposaHHoh HaSO4 (noanucad "(CeHs),NH" | 35-650/63 45-60-61

0.1 M pacteop Ks[Fe(CN)s] 32

Kunenku (nognucado "Pumice stone")

Ha Kaxaom mecte

BeasoaHbii ZnClz (50 Mr) B ManeHukoi npobupke 22-34-50/53 36/37/39-26-

(B noacTaBke W3 NOPONoHa, 0bo3HaYeH BaluuM 45-60-61

KOQOM)

MNeHTaauerat B-D-rniokonuparossl {100 mr,

nognucaH "BPAG")

3.00 r 6e3soaHom rnokosbl, CsH120s, B Ny3bipbke

(CH3CO)20 B xoHWueckoh konbe (12 mn) 10-20/22-34 26-36/37/39-
45

(CHaCO0):0 B nysbipbke (10 mn) 10-20/22-34 26-36/37/39-
45

CH3COOH B nysbipbke (15 mn) 10-35 23-26-45

CH3OH B ny3bipbke (10 mn)

11-23/24/25-
39

7-16-36/37-45

30 %-i1 pacteop HCIO,4 B CH;COOH B nysbipbke (1 | 10-35 26-36/37/39-
M) 45

1:1 cmecb usobyTunauerara M usoamunatserara B 11-66 16-23-25-33
nyabipbke (20 mMn), noanncad "ELUENT"

teepabin K4[Fe(CN)g]-3H,O ¢ Bawum kogom, B 32 22-24/25
ManeHbLKON KOHMYecKon konde

pacTsop ZnSO4 ¢ BaLWMM KOAOM, C TOHHOW 52/53 61
koHUeHTpauueii (200 mn)

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

1,0 M Pacteop H2S0, (200 mn) 35 26-30-45
AHanvaupyemble pacTsopbl ans 3aganus 3 (Gynyt 1-26/27/28-32- | 24/25-36/39-
BbifaHbl B HAYane BbiNONHeHUA 3aaaHna 3) 35-50/53 61

OcpuumanbHas Bepcus ANna KomaHabl TypkmeHncTaH




40-an MexayHapogHas Xxumu4eckas onumnuana Mpakruyeckuin Typ

Koab! TeXHUKn 6e3onacHoOCTH

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 ireversible
effects
32 Contact with concentrated acids
liberates very toxic gas

Combination of Particular Risks

20722 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 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
24125 Avoid contact with skin and eyes | 36/37/39 | Wear suitable protective clothing,
loves and eyefface protection

36137 Wear suitable protective clothing
and gloves

OdmumnanbHas BEPCUA ANs KOMaHAb TypKkMeHucTaH 5




40-an MexayHapoaHas Xumudeckas onumnuana MNpakTnieckni Typ

3apaHue 1

CuHTe3 neHTaauerara a-D-rnokonMpaHosbl

O oM °

OH Ac,0 OAC

Y HCIO, Ac- "
H OAc

Buumanue: MNpu paboTe C YKCGYCHON KUCINOTOH N YKCYCHbIM aHTMAPMAOM UCnonb3ynTe
nepyatku. Mpn BO3HUKHOBEHWK npo6nem ofpaluaiiteck k nabopanTy.

[lo6asbTe 12 MN YKCYCHO#W KMCNOTHI K 12 MN yKCyCHOTO aHrngpupa (Haxo[wTCA B
KoHWYeckoi konbe), NnepemelLaiTe CMeCb U BHECUTE B kon6y 3.00 r rnoKo3bl (YKCYCHBIA
aHruapuva B3AT B n3bbITke). C NOMOLLLIO NUNETKN Macrepa pobasbte 5 kanenb 30%-Horo
pacTtsopa HCIO4 B yKCYCHOW kncnoTe. Mocne npubaBneHUs KkaTtanuaaropa pacTBop MoXeT
3HAYUTENLHO Pa3orpeTLCA.

HakpoiiTe CMechb 4acoBblM CTEKIIOM U OCTaBbTE Ha 10 MUHYT, BPEMA OT BpEMEHW
nepemMeiunBan ee KpyroBbiMy ABUKEHUAMMU. Boineite peakLMoKHYI0 CMeCh B CTaKaH,
cogepxawmi 100 mn Boabl. MoTpUTe CTEHKY CTakaHa CTEKNAHHON NAno4Kon, 4yTobbl
Hayanacb KpUCTanIU3aums, nocne Yero ocTasbTe CMECH HA 10 muHyT. OThMNLTPYATE U
NPOMOiiTe NPOAYKT ABYMA NOPLUAMU BOALI NO 10 MA, UCNOMNbL3YA LUNPUL C NOPUCTBIM
NoONUNPONUNEHOBLIM (PUABLTPOM.

dunsTpoBaHMe ¢ NOMOWBLH naacTUKOBOro Wwnpuua

¥

0

L0 g
o8
Op'a™

o

QO
/"‘L E\—/_—_
0 1 23 6 9

7

1. BblHbTE NOpLEHb. 3anonHWTe WNpuL ceepxy nepeo# nopLuei hunsTpyemon
cycneHsun. LLInpuy MOXHO 3anonHATL cycneHaveil He Bbile YPOBHA GOKOBOTO OTBEPCTUS.
MomecTuTe NopLleHb OBpaTHO B LLNPUL,.

2. 3aKpoiiTe BOKOBOS OTBEPCTUE NANBLEM U ONYCTUTE NOPLLEHD [0 YPOBHA OTBEPCTUA, HO HE
HIDKe.

3. OTKpOWATE OKOBOE OTBEPCTUE U NOAHMMUTE NOPLLCHD (Npy OTKPLITOM GOKOBOM
OTBEPCTUM BO3AYX He ByaeT npoxoauTb Yepes unbTp).

4, MosTOpUTE CTaAmnK 2-3 HECKONBKO Pas, yTO6Obl BbAABUTE KWAKOCTb.

5. MoeTopsiTe ctaanu 1-4 no Tex nop, nNoka secb 0CAA0K HE ByaeTt nepeHeceH Ha
dunbTp.

6. BpasuTe NopLUeHb A0 YNopa U yaanuTe oCcTaTku XUAKOCTY.

7. MoeTopss cTagum 1-4, NPOMOiTE 0CafoK ABa pasa nopuusamu sofbl no 10 M.
8. BoasuTe NOPLUEHb A0 YNOpa Ans YAaneHWs oCcTaTkos BOAbI.

0. Waenekute GUNbTP € NPOAYKTOM U3 LUNpULA. Jlnn 3TOfO BbIHbTE NOPLLIEHE NPU

OduunanbHan Bepcus AnsA KOMaHabi TypKMeHUCTaH 6




40-as MexxayHapopHas XuMu4eckaa onumnuana MpakTuuecknin Typ

3akpbitom 6okoBom oTeepcTuu (Mpu HeoBX0AUMOCTU NoATankuBaiiTe punbTp LWNATenem
CHu3Y).

a) [lepeHecuTe BECh NPOAYKT B OTKPbITYIO HaLUKy Metpu ¢ Balumm koaom. OcTaBbTe
uyalwky MeTpu Ha cTone. OpraHM3aTopb! BLICYLIAT NPOAYKT, B3BECAT ero ! npoBepAT
ero YACTOTY.

b) PaccuuTaiiTe TEOpeTUYECKW BbIXOA, (maccy) npoaykTa peakuuu 8 rpaMmmax. (M(C) =
12 rimonb, M(O) = 16 rimonb, M(H)= 1.0 r/monb).

CuHTe3 neHTaauerara o-D-rniokonMpaHo3bl U3 NeHTaaueTarta B-D-rnokonupaHo3sl

MenTaauetar a-D-rnoKoNUpaHo3bl MOXET 6biTb TalOKe NonyveH U3 neHTaauetarta B-D-
[MIOKONUPaHO3bl. Bbl u3yunTe XOA 3TOW peakuuu npy noMoLLm TOHKOCNOWHOW
Xpomarorpagum.

OAc Ohc

OAc Q
Ac,0O DAc

OAc S

ZnCl, Ac- OAc
OAc

Ac-
OAc

B npo6upky, coaepxaluyto 50 Mr 6e3804HOTO ZnCl; (npepBapuTENIbHO B3BELLEH,
HaxoauTcs B npobupke), BHecuTte 1,5 MN YKCYCHOTO anrMapuaa. Tyna e pobasbte 100 Mr
neHtaaueTara B-D-rniokonupaxosbl (HaxoauTcsA B Ny3bipbke, NOANUCAHHOM “BPAG"), n
nepeMeLLMBaiiTe KPYroBbIMU ABUKEHUSMU 40 NOSTHOTO pacTteopeHus. lNepedHecuTe Tpu
Kannu cMecv B Npobupky Annenaopda, AobasbTe B Hee 0.5 mn meTaHona (MeTaHon
OCTaHABNMBAET peakuuio) U coxpaHute ee AnA fanbHeALWMX oONLITOB.

MNomecTuTe NPOBUPKY C PEaKLWMOHHOW CMECLIO B TeépMocTaT (70°C), pacnonoxeHHsI NoA
BRvKanLLen K Bam TArOA U HaYHUTe OTCHET peMeHU peakLun. Bpemsa oT BpEMEHW
nepeMelLMBanTe CoaepXMMoe NPodUpKN. Yepes 2, 5, 10 1 30 MuHyT oTGUpaiTe no Tpu
Kannu peakuMOHHON CMECKH NpU NOMOLUM NMUNETOK Mactepa n HeEmMeANeHHO NepeHocuTe
KaKAbIA o6pasel B HOBYIO Npobupky Snnengopda, cogepxatlyo 0.5 mn metaHona
(MeTaHon OCTaHaBNWBaeT peakLmio).

AKKypaTHO HaKecuTe Ha NNacTUHKy Ans TCX oToBpaHHbie 0bpasibl U CTaHAAaPTHEIE
pacTeopbl, HeobxoANUMbIe AnA uaeHTUpuKkaumm naTeH. KapaHaalom NOMETLTE TOHKK
HaHeCeHUs W NPOHYMepyiTe nx. NoMpynTe NNACTUHKY CMECHI0
nsobyTunavertart/vsoamunauerTar (1:1) (noanucan "ELUENT"}. Mo oKkOH4aHu1
3NIOMPOBAHUA HarpenTe NNACTUHKY NPY NOMOLL teHa (paboTaiite nog Tarow!) Ans
nposBneHus NATeH (OKpacka NATeH ctabunbHasn). Ecnn Bac He ycTpaueaioT pesynbTatbl
xpomatorpaduy, Bbl MOXETE NONy4nTh ele oaHy NNacTuHKy 6e3 Ha4YWCNEeHNA WTPagHbIX
6annoe (obpaTtutecs k nabopaHTy).

¢) 3apucyiTe Bally NNACTUHKY TCX B NUCT OTBETOB ¥ MOMECTUTE €€ B NIACTUKOBLIN
naker.

d) OTeeTbTe Ha BOMPOCHI B NUCTE OTBETOB, OCHOBLIBARCH HA pesynbTaTax Ballero
aKcnepviMeHTa.

OdmumanbHas Bepcus Ana KOMaHab TypkMmeHnCTaH 7




40-an MexayHapopHan xvMmuieckas onumnmana MpakTu4eckui Typ

3apaHue 2

BAJKHO: MNMuneTka, koTopyio Bbl ByaeTte ucnonb3osarts ANA BbINONHEHUA
3KCTIEPUMEHTANLHOTO 3aaHnA, UMeeT ABE KOTbUEBbIE MeTKU. [ANA TOYHOro OTMEPUBAHUA
anukeoTbl 10.00 Mn BeINVWBaWTE pacTeop AO nvxHew metku!l! Hyu B Koem cny4vae He
NCRIONB3YIATE ANS OTMEPUBAHWUA BECH PACTBOP 13 nuneTku!

HepacTBOpHMbBIA OCAA0K obpasyeTca cpasy xe npu nobasneHun rekcouunarodeppata(ll)
kanua Ky Fe(CN)g] k pacTBOpY, COAepXallieMy UOHbI yuHka. Bbl AOMKHBI ONPEAennThL
cTexvoMeTpudeckmii coctas ocagka. Mpun aToM yunTbIBaATE, UTO OH HE COAEePXMT
KpUCTannu3aLUMoHHOW BOAB!.

PeaKuusi OCaXXLEHUA NPOTEKAET KONMMECTBEHHO U 0OCTaTONHO BLICTPO, NO3TOMY OHA
MOXET UCNONb30BaTLCA ANA TUTPOBaHUs. [ina onpeaeneHus TOUKN 3KBMBANEHTHOCTH
CTONb3YIT PEAOKC MHANKATOP AudeHnnamuH.

CHauana Bbl OMHbI ONPEAENATE TOUHYO KOHLUEHTPaUWIo pacreopa
rekcauuarodepparta(ll) kanus.

MpuroToBneHue pacresopa Ka[Fe(CN)¢] u onpepenetune ero TOYHOM KOHUE@HTpaLMK

B konby 3pnexmeiiepa ¢ naseckoi Ky[Fe(CN)g]-3H0 (M = 422 41 r/monb) pobasbTe
HEMHOr0 BOAbl, PACTBOPUTE BELIECTBO N KONUYECTBEHHO nepeHecuTe NonyYeHHbIA
pacTeop B MEPHYIO KONOy (100.00 mn), aoBeauTe pacTeop A0 METKU BOAON W TWATENBHO
nepeMeLuaiTe. ArMKBOTY NOAYHEHHOIO pacTteopa o6bemom 10.00 mn nepeHecute B
GonbLLYIO KOHUYECKYHO KONoy, pobaskTe 20 mn 1 M pacTsopa CepHOW KWCANOTLI U ABE
Kannv pacTeopa uHamkaropa depponHa. OTTUTPYiATE NOMyueHHbIA pacTBop 0.05136 M
pPacTBOPOM Ce*". MoBTOpUTE TUTPOBAHUE HYXHOE YUCNO pas. Llepui(lV) senseTca
CUALHLIM OKNCIIUTENEM W B KUCNOii CpeAe BOCCTaHABNMBAETCA no uepwms(lll).

a) 3anuwwTe B JIKCT OTBETOB oB6bembl pacTeopa Ce**, norpayeHHbie Ha TUTPOBAHWE.

b) [puBeauTe ypaBHeHWE peakuwu TUTpOBaHUA. PaccuuranTe Maccy Baluero obpasua
Ka[Fe(CN)e]-3H20.

B3aauMoaeACcTBUE HOHOB LIMHKA C rekcaumaHnodgepparom(ll) xanus

B konby AnA  TUTPOBaHMA  NEpeHecUTe anukeoty 10.00  wmn  pacryeopa
rekcaumavodeppaTa(ll) kanus, AobasbTe 20 mn 1 M pacTBopa CepHON KMCNOTbl, TPU
Kannu pacTeopa wvHawkatopa avdeHunaMuHa v ABe Kannu pactBopa Ka[Fe(CN)e}
(uuavkatop paboTaet TONbKO B npmcg'rc'rauw [Fe(CN)e]S'). MeaneHHo OTTUTPYWTE
nosy4yeHHbIl pacTBOp pacTBOPOM Zn?* po nosenenus ronybosato-chUoneToBOro
oxpaiumeaHus. MoBTOPUTE TNTPOBAHUE HYXKHOE Yucno pas.

¢) SanuwuTe B NUCT 0TBETOB 0OBEMbI pacTBOpa Zn%*, noTpavueHHble Ha TUTpOBaHue.

d) OBbAcHUTE NOMyHEeHHbIE BaMK PesynbTaThl TTPOBAHUA, OTBETUB Ha BOMPOCHI B
nucTe OTBETOB.

e) HaitguTe amnmpuueckyio chopmyny ocanka, UCXOAS U3 pe3ynbTaToB TUTPOBAHUS.
MpueeanTe HeobXoAUMbIE pacUETh! U NOSICHEHNS.

BHuMaHWe: MakcUManbHaa oLieHKa He obA3aTenbHO BRICTABMNAETCA, eCnn peaynbTaThbl Bawwux
uamepeumﬁ TOMHO BOCNPOW3BOAAT TeopeTUHeCKH OXuaemble 3HAYESHUA.

OdmunanbHas Bepcun Ana KoMaHabl TypKMEHUCTaH 8




40-as MexagyHapoaHan xumuyeckan onuMmnuana MpakTudecknia Typ

3anaHue 3

Buumate: Co BcemMn pacTeopamu paboTaiTe OCTOPOXKHO, NOCKOMNbKY OHU MOTYT BbITh
TOKCMMHBIMU UNY eakuMmn. OTX0Ab! BbINUBaATE TONbLKO B CneunansHbie eMKocTh ANA
OTXOA0B, HAaXOAALMUECA NOA TArOW.

Tennosas nyluka (cheH) HarpeBaeT BLIXOAALLMA BO3AYX AO 500 °C. He nanpasnsiite
NOTOK rOpA4ero Bo3ayxa Ha roplouve Matepuans wiu Ha Teno. He poTparveanTech A0
HarpeToro conna geHa.

Mepepn HarpesaHvem Beeraa noMeLanTe kunenky B npoBupKy € XNUAKOCTLIO ANA
npegoTepaleHun Beibpoca pacTeopa. Hukoraa He HanpaBnAiiTe OTBEPCTME HArpeToM
npo6upkn B CTOPOHY YenoseKa.

BaM BblaaHb! BOCEMb HEU3BECTHbIX BOAHLIX pacTBopoB. Kaxablit pacTBop COASPXUT
TOMBKO 0AHO BELLECTBO. OANH U TOT JKe UOH MOXET BCTPeUaTLCH B HECKOMbKNX
pacTopax. Kaxaoe BELeCTBO COCTOUT TONbKO U3 OAHOTO kaThoha 1 OLHOTO aHUOHa 13
NpUBEAEHHOTO HUXe Crncka:

Katvowsl: HY. NH4', Li*, Na*, Mg?*, A, K*, Ca?*, Cr™, Mn2*, Fe?*, Fe**, Co?', Ni*, Cu?’,
Zn®* s**, Ag’, Sn?*, Sn*', Sb*", Ba™, Pb%*, Bi*

Anvobl: OH™, COs%~, HCO3™, CH3COO™, C204>", NO2™, NO3, F7, PO.>, HPO.* ", H.PO4,
8042, HSO4, 87, HS™, CI', ClO4~, MnOy4~, Br, I”

Bbl MOXeTe MCMosb30BaTh NPOBMPKM, HarpesaHue heHom, ANCTUNNNPOBaHHYI0 BOAY,
nHaukaTopHyto Bymary. Hukakve apyrie peakTnBbl UCNOMb30BaTh HEMNbL3A.

OnpepnenuTe BeLecTsa B pactsopax 1-8.

WHbopMaLvs 0 HEKOTOPLIX BELeCTBax ecTs B Tabnvue pacTBopUMoCTi Ha cneayioiien
cTpaHuue.

Ecrnv Bbl HE CMOFTIM UAESHTUAMULMPOBATL KATUOH MNW AHMOH OAHO3HAYHO, NPEANCXNUTE
Kak MOXHO Gonee y3kuit HaGop BO3MOXHbLIX MOHOB, NPUCYTCTBYIOLLINX B AaHHoW npobupke.

MpumedaHus:

Heu3BeCTHbI pacTBOp MOXET COAepKaTb HE3HaUNTENbLHOEe KONMUECTBO npumMece,
oBpasylownxcs BCMeACTBUE KOHTaKTa pacTBopa C BO3AYXOM. Maccosas gons
PacTBOPEHHOTO BELLIECTBA B KaXAO0M U3 PacTBOPOB paBHa NPUMEPHO 5 %, NO3TOMY Bbl
CMOXETe YBUAETb OCAAKV B TEX CNYUasX, KOrAa OHN TEOPETU4EeCKU MOTyT obpasoBaTbCH.
WHoraa 06pa3oBaHine 0caaka He NPOMCXOANT MIHOBEHHO, NMOCKOIbKY HEKOTOPbIE
BELLECTBA MOTYT OCTABaThCA KAKOe-TO BPEMA B NepechiLUeHHOM pacTeope. He cnewwte
AenaTs BblBOALI 06 OTCYTCTBUM 0CajKa, eCAiv OH He 0GpasyeTcs MIHOBEHHO NpH
CRMBAHWUW PacTBOPOB; B HEKOTOPLIX CAy4asx cneayeT NoAoXxAaTh 1-2 MUHyTbI. OnA
MAEHTIDUKALIMM BeLLeCTB UCMONb3yiTe 6Ce NPU3HaKN peakLmi.

MoMHUTE, YTO HarpeBaHue YCKOpSsieT BCe peakuny, yBenuumeaeT pactBopuMocTb
GONbLMHCTEa BELECTB U MOXET Bbi3biBATH PEaKLMK, KOTOPBIE He NPOTEKAloT Npy
KOMHAaTHOWN TemMnepaTtype.

OduumnansHas Bepcus Ans komaxasl TYpKMeHUCTaH 9
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¢a M Vlﬂ M g : (naTuHCKUMU GyKBaMM) Ko,ﬂ: T KM -

3agaHve 1 10 6annoB

Ne 1a| 1b | 1c | 1d | 3agaHue 1
Oukm 13012 (124 |48

a) Bbixog npoaykta B rpaMmax. 3anonHAIOT OpraHu3aTophl:

b) Paccuutaite TeopeTUHecKUi BbIXOA NPOAYKTA B rpaMmax:

Pacuertsi:

TeopeTudeckuil Bolxoa: m = r

¢) 3apucyiTe NPOABNEHHYIO NNAcTUHKY AnA TCX U npuseauTte paclungposKy Baluen
HyMepaLuu:

XpomaTorpaMma pacLndpoBKa HyMmepaumm

INucTel oteeToB, 40-aa MXO, oduuuanbHan Bepcus AnA kKoMmaHabt TYPKMEHUCTaH 1




damunua: armonmm syea KO, T KM-

d) [lo pesynbratam Ballero 3KCNepPUMEHTa OTMEThLTE NPaBUNbHbIE OTBETDI.
Peaxuva aueTunupoBaHus ioKO3bl 3K30TepMUYECKas.

[1a)Aa

] b) Het

[] ¢) HeBo3mMOXHO OTBETHUTL HAa OCHOBaHWUU NPOBEAEHHOMO 3KCNEPUMEHTA.

Peakuvs nsomepuaauuu neHraauerara B-D-rniokonnpaHosbl MoXeT 6biTbh MCNONL30OBAHA
ANA RONYYeHWA YUCToro neHTaaueTara a-D-rnoxonnpaHossl.

[]a)Aa
[] b) Het
[[] ¢) HeBo3mMoOXHO OTBETUTL HA OCHOBaHUM NPOBEAEHHOTO IKCNEPUMEHTA.
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3agaHue 2 15 6annoB

Ne 2a{2b| 2c | 2d | 2e | 3apaHue 2
Oum | 25|14 |25|/6 |5 |65

a) O6wembl pacTeopa Ce**, napacxopoBaHHbIe HA TUTPOBAHWE:

MpunsToe Bamn sHaueHne obbema pacteopa Ce** (Vy): Mn

b) YpasHeHue peaokc-peakuyu, NPOXOAsLEeA NpU TUTPOBAHUA:

PacueT maccol BbigaHHon Bam HaBecku K4{Fe(CN)s]:3H20 no pesynstatam TUTPOBAHUA:

Pacuer:

Macca BuinaHHoi HaBecku Ki[Fe(CN)g]-3H0 (m): r

¢) O6bembl pacTBopa Zn?*, U3pacxofoBaHHbIE Ha TUTPOBAHUE:

MpunsToe Bamu 3nadenne obbema pacteopa Zn”* (Vy): Mn

d)} OTtmeTbTe npasusibHbie OTBETHI.

AucbennnamuH nameHseT cBol oxpacxy B TOMKE 3KBMBANEHTHOCTK NOTOMY, YTO:
[] a) koHLeHTpaumA noHos Zn** yaenuqueaeTcsl
[] b) KoHUEHTpaLMA NOHOB [Fe(CN)s] YMEHbLUAETCA.
[] ¢) koHLeHTpauua OHOB [Fe(CN)e] yBENnuM4MBaeTCA.
[[] d) nnankaTop BLICBOGOXAAETCS U3 KOMNNEKCA.
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damunus: Jrp— (o i I 4\

B kakoit hopme NpUCYTCTBYET B pacTBOPE MHAUKATOP AC AOCTWKEHUA TOHKK
SKBMBANEHTHOCTU?

[ a) OknecnexHoi

] b) BocctaHoBnNEeHHOM

[] ¢) KoopawHupoBaHHbIi B BUAE MeTanfokoMnrekca.

B Hauane TUTPOBaHUA peaokc-NoTeHUMan cucteMbl rekcaynanogeppat(ll)-
rekcauuarodeppaT(lll) MeHblue, YeM peaoKc-NOTEHUUAN UHanKaTopa AudeHUnammHa.
[]a)Aa
[1b) Het

e) Haigute amanpuyeckyto hopMyny ocaaka, UCXoas U3 PesynbTaToB TUTPOBAHUA.
Mpueeaute HeOEXOAUMBIE pacHeTbl U MOACHEHUS.

PacueTb! 1 NOACHEHUS:

IMnupuyeckan hopmyna ocagka:

3ameHeHHble peaKkTuBLl KU nocyaa:

Moanncb y4acTHUKA:

Mognuck nabopaHTa:

NucT: oTBeTOB, 40-asa MXO, oduunanbHas Bepcus Ans KoMaHabl TypKMEeHNCTaH 4
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3anaHve 3 15 6annoB

Ne 3apanHue 3
Ouku | 108

BuinonkuTe BECh 3kNepUMEHT. Ha ocHoBaHuM HabnioaeHUid caenaiTe BLIBOAb! O
COAEPXUMOM KaxkaoM u3 npoBupok. ToNkKo nocne aToro 3anonHUTe Tabnuuy.

Ecnu Bbl He cMOrNKU nAEHTMOULMPOBATDL KATUOH WK AHUOH OAHO3HAYHO, NPEANOXUTE
KaK MOXHO Donee y3knit Habop BO3MOXHLIX UOHOB, NPUCYTCTBYIOLLUX B AaHHOR npobupke
¥ BNMLLWTE €ro B COOTBETCTBYHOLLYIO KITETOMKY.

1 2 3 4 5 6 7 8

KaTuoH

AHWOH
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