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O6LwWme MHCTPYKLUUU

o JlaHHBI KOMIUIEKT TPaKTUYECKUX 3aJaHui coaepxkuT 30 cTpaHu.

o Jlo Havana mpakTU4YECKOTo Typa, BaM OyneT Aana komanaa «Read» Ha mpouTeHne KOMIUIEKTa
3amanuii. Bam Beiiensercs 15 MuHyT Ha uTeHue 3aaHuil 1 Bam kaTeropuvecku 3anpemiaercst 4To-
700 MUCATh UM MCNO0JIb30BaTh KAJIbKYJIATOP.

o Bb1 MoxeTe HauMHATH paboTy, KaK TOJIBKO BBl YCIBIIINTE KOMaHAy «Start». ¥ Bac Oyzner 5
YacoB Ha BBINOJHEHUE BCEX 3a1aHUM.

o Bbl MoXkeTe BBINOIHATH 337aHUS B JIFOOOM HOPSIKE, HO PEKOMEHAYeTCsl Ha4aTh ¢ 32124
P1.

o Bce nonyyeHHble pe3ynbTaThl M OTBETHI JOJDKHBI OBITh aKKypaTHO 3allUCaHbl PYy4YKOH B

CIeHATbHO OTBeJeHHBIX UIfl ITOro siueiikax. OTBeThl, 3aIIMCAHHBIE B JIOOOM IPYroM MecTe,
OIICHUBATHCS HE OYIYT.

o Ecnu Bam HE00X01uMO HCIIONB30BaTh YEPHOBUK, UCIOIB3YHUTE 0OpaTHBIE CTOPOHBI JIUCTOB
JaHHOro KoMmIuiekTa. [loMHHTE, 4TO BCE, UTO HAIIMCAaHO BHE CHENUAJTbHO OTBEJACHHBIX SUeeK
OLIEHUBATBLCA He OyeT.

J Bb1 MoskeTe monpocuTh 0OPUIMANTBHYIO BEPCHUIO JAHHOTO KOMILICKTa Ha aHTJIHMICKOM S3BIKE
IUIS1 YTOUHEHHUS TEKCTa.

o Ecnu Bam Heo0Xx0oauMo MOKMHYTH J1a00paTopuio (MOCETUTh YOOPHYIO WIJIM TOMHUTH BOBI),
MOJHUMHTE COOTBETCTBYIOLIYIO KapTouKy. JlJabopaHT OyaeT Bac COpoBOKAATh.

J [Tonku Hax paboOYMMHU CTOJIAMH He JOJIZKHBI HCIIOJIB30BaThCS BO BPEMs IPAKTHYECKOTO Typa
C LIEJIBIO TIPEIOCTABIICHNS PAaBHBIX BO3MOXKHOCTEH BCEM YYaCTHHKAM.

o Bbl nomxHBI €00J1101aTh NPABHJIA TEXHUKH 0€30IIaCHOCTH, YKa3aHHbIe B paBmiiax MXO.

Ecnu Bel HapymuTe npaBuia TEXHUKHA O€30MACHOCTH, BbI MOJIYYUTE TMEPBOE MPENyNPEKICHUE OT
nabopanrta. JltoOble HapylIeHHWs, MOJNyYEHHBIE IMOCIE IMEPBOrO MPEAYNPEKICHHS, TMPUBEIYT K
Bamewmy ympanenuro u3 1abopaTopuu U aHHYJIUPOBAHHIO Pe3yIbTaTa 3a MPAKTHYECKHUH TYP.

. Ecnmu He 03BydyeHO WHOE, 3aMEHHTh WM TOJIYYHTH JIOTIOJIHUTEIFHOE KOJHMYECTBO
J1a00paTOPHOM MOCYIBI U PEAKTUBOB 0€3 mTpada MOKHO TOJIBKO OJMH pa3. Kaxmas mocrnemyromias
3aMeHa rpuBeneT K mrpady B 1 6amt uz 40 3a mpakTHYECKUH TYp.

o JlaGopanT caemaer oObsiBieHue 32 30 MUHYT 10 KOHIIA Typa.

. BbI 10KHBI HEMEJIEHHO TTPEKPaTHTh padoTy MOCIe TOro, Kak MPOo3BYYUT KoMaHaa «CTorm
(«Stop»). Ecniu BB He nipekpatute paboTaTh WK MUCATh B TCUSHUE OJJHOW MUHYTHI, BAlll pE3yJIbTaT
3a MPaKTUYECKUU Typ OyIeT aHHYTMPOBaH.

o [Tocne Toro, xak mpo3By4uT kKomaHma «Ctom» («Stop»), k Bam mopoiiner ynabopaHT u
pacTuIeTcs: Ha BalleM KOMIUICKTE.
. 3arem, MOANUIIATE Balll KOMIUIEKT, TIOJ0XKHUTE €r0 B KOHBEPT M CAANWTE €ro BMECTE C BAIlUM

NpoAyKTOM U miactuHkamMu TCX a1t olileHuBaHUsI.

MpaBuna TexHukn 6e3onacHoCTU

o Bo Bpems npeObiBanus B 1abopatopun Bl 1oMKHBI OBITH B 3aCTETHYTOM XajaTe U 3aKpbITOM
00yBH.

o PaboraiiTe TONBKO B 3alIUTHBIX WM COOCTBEHHBIX OYkax. He paspemiaercss HOCHTH
KOHTAKTHBIE JIUH3HI.

o B naGoparopun 3amnpermiaercss IUTh BOLY, IPUHUMATh MUIILY WU )KEBAaTh KBAUKY.

o PaGoTaiiTe TonpKO B 0TBeIeHHOM BaMm nipoctpanctse. [logaepkuBaiite 4yncToTy Ha pabodem
CTOJIE U B MECTaxX OOIEero NoJb30BaHuUsl.

o 3ampemnaercss TMPOBOAUTH IOCTOPOHHME, a TakKXke MOAM(PHIMPOBATH MPEIOKEHHBIC
JKCIEPUMEHTBHI.

o He 3anonusiite nunerku prom. Mcnons3yire aist 3TOro rpyumy.
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° HezamennurensHo youpaiite pa3OUTYIO MOCYAY M Pa3jIMThIe KUAKOCTH C I0JIa M Ballero
pabouero Mecra.
° Bce orxonbl cineayer yTWIM3UPOBaTh COINIACHO MHCTPYKLUMAM. BOIHBIE pacTBOPBI MOXKHO

CJINBAThb B paKOBI/IHy. OTXOI[BI, coz[epxcanme OpFaHI/I‘IeCKI/IC BEIICCTBA, JOJIXKHBI GBITB IIOMCIIICHEBI B
CIIeIMaIbHO TOMEUYEHHbBI KOHTEHHED.
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Pu3nyeckmne KOHCTaHTbI U ypaBHeHuUsA

UKR_1

B »TOoM koMmIiekTe 3ama4 aKTMBHOCTH BCEX YacCTHI[ B BOAHOM PACTBOPE CUUTAIOTCS PaBHBIMHU HX
MOJISIPHBIM KOHIIGHTpauusiM B Moib/1. [lng ynpomienus ¢opMyna M BBIpaXKEHUH NPUHATO, UYTO
CTaHAapTHAsI KOHIIEHTpamus ¢® = 1 MOJIb/JI omyIIeHa.

[ToctrossnHas ABoraapo:
VYHuBepcanbHas ra30Basi NIOCTOSIHHAS:
CrangapTHOE AaBJICHUE:
ATMoc(hepHOe TaBlieHHE:

Hynp mo mikane Lenbcus:
ITocTossnnas @apanes:

Barr:

kuinoBarr-yac:

[TocTostnuas [1nanka:

CkopocCTh CBETa B BAKyyMe:
DneMEeHTapHBIN AMEKTPUUYECKUH 3apsia:
DneKTpruyYecKasi MOLHOCTb:

KITA:

CootHowenune [Inmanka-OuHIITENHA!
VYpaBHeHUE HI€TBbHOTO ra3a:
CBobonnas sneprus ' nudoca:

Koaddumnment Q mis peakimm
a A(aq) + b B(aq) = ¢ C(aq) + d D(aq):

VYpaBuenue ['ennepcona-I'accennbaxa:

VYpasuenue HepHucra-Ilurepcona:

rae () paBHa COOTBETCTBYIOLIEMY
KOOQQUIUEHTY I TMOJIypeaKIuH
BOCCTaHOBIICHHUS

3akon JlambGepra-bepa:

Kunernueckue yYpaBHEHUS B
WHTETpaIbHON (hopme:

- Hynesou nopsanok:

- [TepBbIit TOPSAIOK:

- Bropou nopsnok:

Bpewmst nonmynpeBpalieHus A peakiuu
IIEPBOTO MOPAJIKA:

CpenneuncioBasi MoJsipHasi macca My:
CpenneBecoBasi MoJisipHast Mmacca My

Nupexce nonuaucnepcHocTH Ip:

NMpumeyvaHue

Na = 6.022:10% momp !
R =8.314 I mons ' K
p°=16ap=10°Tla

Pam =1 arm =1.013 6ap = 1.013-10° ITa

273.15K
F=9.649-10* Kn monp !
1Br=1/xc!

1 kBt-u =3.6-10° JIx
h=06.626-10"* JIx ¢
c=2.998108mc!
e=1.6022-10"" Kn
P=AEx]
n= P none3x—x/ P, MIPUMEHEHHOE
E = hc/a
pV=nRT
G=H-TS
A:G° = —RT InK"®
ArGO =—-n FvEcellO
A/G = A/G° + RT InQ

[C]<[D]

]
T ][B]F
pH =pK, + log[AH]
E=E0—R;T1nQ

at T=298 K, %Tlnlo ~0.059 V

A=¢lc

[A]=[A]o — kt
In[A] =1In[A]o — kt
1/[A] = 1/[A]o + kt

tip= In2/k
2i Ni M;

%N
i N; M7
ZiNi Mi
I, = M,

LAV

M, =

M,, =

Eaunuib! n3smepeHrs MoJIIpHOM KOHLEHTPALKs YKa3aHbl Kak « M) I «MOJIb/JD»:

1 M =1 momns/n
51st IChO - Practical Exam
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NMepunogunyeckas Tabnuua

1 18
1 2
H | 2 13 14 15 16 17 | He
1.008 4.003
3 4 5 6 7 8 9 10
Li | Be B C|N|O|F Ne
6.94 9.01 10.81 | 12.01 | 14.01 | 16.00 | 19.00 | 20.18
1 12 13 14 15 16 17 18
Na/Mg 3 4 5 6 7 8 9 10 1 12| A |[Si|P|S|Cl|Ar
22,99 | 24.31 26.98 | 28.09 | 30.97 | 32.06 | 3545 | 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

39.10 | 40.08 | 44.96 | 47.87 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69 | 63.55 | 65.38 | 69.72 | 72.63 | 74.92 | 78.97 | 79.90 | 83.80

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Ro | Sr|Y | Zr | Nb/Mo|Tc|Ru|Rh|Pd|Ag|Cd|In |Sn|Sb|Te | | | Xe
85.47 | 87.62 |88.91 | 91.22 | 9291 95.95 - 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 | 1313

55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Bafsrmi| Hf | Ta| W |Re |[Os | Ir | Pt |Au|Hg| Tl |Pb| Bi | Po| At | Rn
1329 | 137.3 178.5 | 180.9 | 183.8 | 186.2 | 190.2 | 192.2 | 1951 197.0 | 200.6 | 204.4 | 207.2 | 209.0 - - -

87 88 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118

Fr |Ra|j; | Rf /Db |Sg|Bh|Hs|Mt|Ds|Rg|Cn|Nh|Fl |[Mc|Lv|Ts|Og

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce | Pr |Nd | Pm|Sm|Eu|Gd|Tb | Dy |Ho| Er |Tm | Yb | Lu
138.9 1401 140.9 144.2 - 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 | 175.0

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103

Ac | Th|Pa| U |[Np|Pu|Am|Cm|Bk | Cf | Es |Fm|Md | No | Lr

232.0 | 231.0 | 238.0

i
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Definition of GHS statements

The GHS hazard statements (H-phrases) associated with the materials used are indicated in the
problems. Their meanings are as follows.

Physical hazards

H225 Highly flammable liquid and vapor.

H226 Flammable liquid and vapor.

H228 Flammable solid.

H271 May cause fire or explosion; strong oxidizer.
H272 May intensify fire; oxidizer.

H290 May be corrosive to metals.

Health hazards

H301 Toxic if swallowed.

H302 Harmful if swallowed.

H304 May be fatal if swallowed and enters airways.

H311 Toxic in contact with skin.

H312 Harmful in contact with skin.

H314 Causes severe skin burns and eye damage.

H315 Causes skin irritation.

H317 May cause an allergic skin reaction.

H318 Causes serious eye damage.

H319 Causes serious eye irritation.

H331 Toxic if inhaled.

H332 Harmful if inhaled.

H333 May be harmful if inhaled.

H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled.
H335 May cause respiratory irritation.

H336 May cause drowsiness or dizziness.

H351 Suspected of causing cancer.

H361 Suspected of damaging fertility or the unborn child.

H371 May cause damage to organs.

H372 Causes damage to organs through prolonged or repeated exposure.
H373 May cause damage to organs through prolonged or repeated exposure.

Environmental hazards

H400 Very toxic to aquatic life.

H402 Harmful to aquatic life.

H410 Very toxic to aquatic life with long-lasting effects.
H411 Toxic to aquatic life with long-lasting effects.
H412 Harmful to aquatic life with long-lasting effects.

51st IChO - Practical Exam 6



PeaktuBbl

Ons Bcex 3apayd
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PeaxkTus

MapkupoBaH Kak

Koabl omacuocTn

JlenoHn3upoBaHHAas BOJA B:
- MpOMBIBAJIKE (Ha pabodyem
CTOJIC)

TEMHOMH IJIACTUKOBOI OaHKe

- IUIACTUKOBOM OYTBLUIKE (Ha Deionized Water He omacno
pabouem croe)

- MJIACTUKOBOW KaHHUCTpE (B

BBITSDKHOM IIKa(y)

OTaHOJ B IPOMBIBAJIKE Ethanol H225, H319
O6paszern 6enoro BuHa, 300 M1 B Wine sample H225, H319

Onsa 3apgaun P1

PeakTus

MapkupoBaH Kak

Koabl omacuocTn

4-autpoben3anpaeruma, 1.51 r B
0aHOYKe U3 TEMHOI'O CTEKIIA

4-nitrobenzaldehyde

H317, H319

OmoeHT A, 20 MJI B CTEKJIITHHOM

H225, H290, H304, H314,

st TCX

dhnaxome Eluent A H319, H336, H410
OmoeHT B, 20 MII B CTEKITHHOM Eluent B H225, H290, H304, H314,
¢brakone H319, H336, H410

®
Oxone (nepOKCOMOHocynquaT Oxone® H314
Kayus), 7.87 T B MJIACTUKOBOU Tape
O6pa3err 4-HUTPOOCH3ATBACTH A TLC standard H317, H319

Ons 3apgaum P2

PeakTus

MapkHpoBaH KakK

Koabl omacHocTH

1 M pactBOp THOIIMaHATA KaJus,

TEMHOI'O CTCKJIa

. KSCN1M H302+H312+H332, H412
20 MJ1 B TTAaCTUKOBOM OYTHUIKE
0.00200 M pacTtBOp THOLIMAHATa
kanmst, 60 MJI B IIJJaCTUKOBOM KSCN 0.00200 M He omacuo
OyTBUIKE
1 M pactBop XIIOPHOH KHCIIOTEI, HCIO, 290, H315, H319
10 MJ1 B IJIaCTUKOBOM OYTHUIKE
0.00200 M pactsop xenesa(lIl), Fe(III) 0.00200 M He onacko
80 MJI B IUTACTUKOBOMN OYTHUIKE
0.000200 M paCTBopvmene3a(IH), Fe(I1I) 0.000200 M He oLacHo
80 MJI B IUTACTUKOBOMN OYTHUIKE
0.3% pacTBOp nepokcuia
BOJIOPO/1a, 3 MJI B OyTHUIOUKE U3 H20: He onacho

51st IChO - Practical Exam




Ona 3apaun P3
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PeakTus

MapkupoBaH KakK

Koabl omacHocTH

0.01 M pactBop Hozna, 200 ma B

TUIACTUKOBOM OYTBHUTKE

Iz H372
OYTBUIKE U3 TEMHOTO CTEKJIa
0.03 M pactBop TI/IOC}:JIL(baTa HaTpus, N228:203 He onacko
200 M1 B TUTACTUKOBOM OyTBHUIKE
IM paCTBOIiNaOH, 55 mn B NaOH 290, H314
TUIACTUKOBOM OYTBIITKE
2.5 M pactBop CEPHOH KHCIIOTE, H,>SO4 290, H315, H319
80 MJI B IUTACTUKOBOMN OYTHUIKE
0.5M paCTB?p noauga Kanus, 25 MII B KI H372
TUIACTUKOBOM OyTBIITKE
Wopnat xanus, npumepno 100 mr
(TouHas Macca ykazaHa Ha 3TUKETKE), KIO3 H272,H315, H319, H335
B CTEKJITHHOM (prrakoHe
PacTtBop kpaxmana, 25 mi B Starch He omacHo

51st IChO - Practical Exam




O6opyanoBaHue
Ons Bcex 3apayd
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IlepconasibHOE 000pyI0BaHUE

KoanuecTBO

Tpexxonosas rpyma

1

3aluTHRIE OYKH

1

[TnactukoBas OyThUIKa Ha 1 J1 I OPraHUYECKUX
OTXOJIOB, MApKHMpOBaHHas Kak “Organic waste”

1

Bosbie 6ymaxknsle canderku

15 ot

Marnbie Gymakabie caadeTKH I KIOBET

30 it

IHnarens 00JBLION

IIInarenp MajgeHbKUM

Cexynnomep (4achl)

Kapannam

JlacTuk nist ctupaHus KapaHaaiia

UYepHas pyuka

Mapkep 111 XMMUYECKOW MOCY/IbI

JInnetika

|t [ | [ | e [ |

Oo61ee obopyroBanue

KoauuecTBO

Y@ namna ans nposisiaerust TCX

2 Ha KOMHaTy

Konopumerp

5 Ha KOMHATY

Ilepuarku

Bce pazmepst (S, M, L, XL)
JIOCTYITHBIE Ha OOIIEM CTOJIe

KonTelinep co nbaom

1 Ha KOMHaTy

Onsa 3apgaun P1

IlepconasbHOE 000pyI0BaHUE

KoanuecTBO

[ITaTus u:
- MydTa ¢ MaeHbKOH JTamKoi
- Mydra ¢ 607b1110# JTanKoH

1

Konnueckas kon6a co mumdom, 100 M

Konunueckas xonba co mmudom, 50 Ma

OOpaTHBIN XOJIOIUITHHHUK

MarauTHas MemajaKa ¢ HarpcBom

Kpucrannuzarop

MarHuTHBIN STKOPEK

Konb6a bynsena

Boponka broxHepa ¢ pe3HHOBBIM YIUIOTHUTEIEM

Uy (YU NI U (FUNIN U U U N Y

ITonnMATUIIEHOBBIN MAKET C 3aCTEXKKON € 3 KPyTiIbIMU
bunpTpamu

—

Yamka [letpu

[a—

Crakan uig nposenenus TCX, MmapkupoBaHHBIN Kak
“TLC elution chamber”

—

[TonuaTriieHOBBIN NAKeT ¢ 3acTexkoit ¢ Tpemst TCX-
IJJACTUHKAMU, MApKUPOBAHHBIM KOJIOM yYaCTHHKA

Kamumsipel s TCX (B wamke [lerpu)

IImacTHKOBEIN NUHIIET

CrekiIsHHAs TaJI04uKa

MepHublil nuiuHIp, 25 M

Craxkan, 150 mn

DO [ = | = | = | N

51st IChO - Practical Exam
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ITomuaTHIEHOBAA BOPOHKA JJIAA CBITY4YHX BCHICCTB

[

OpnHopa3oBble MIacTUKOBBIE TUTieTKH [lacTepa 2
CrexnsHHas OaHOUYKA M3 TEMHOTO CTEKJIa JJII 00pasia
TCX, 1.5 M1, ¢ KpbIlIKOM, MapkupoBaHHas kKak “C” u 2
“R”
[IpenBapuTenbHO B3BENIEHHAs OaHOYKA U3 TEMHOTO
crekna, 10 M1, ¢ KPBIIIKOW, MAPKUPOBAHHAS KOAOM 1
YYACTHHKA.
Y iouka [ij1s U3BJICUEHHS] MATHUTHOTO SIKOPbKa 1
Onsa 3apaum P2
IlepconajbHOE 000pPy10BaHHE KoanuectBo
[Tunetka Mopa, 10 M 1
I'pagynpoBanHas nunerka, 10 mi 3
['pagyupoBanHas nuneTka, 5 mi 3
ItatuB 111 NpoOUPOK 1
[TpoOupku 15
[TpoOxu a1t mpoOUpoK 7
Krosera 151 konopumerpa, IJIMHA ONTHYECKOTO MyTH )
1.0 cm
Craxkan, 100 mn 2
OnHopa3oBbie MIIACTUKOBBIE MUNEeTKU [lactepa 15
Ona 3apaun P3
IlepconasibHOE 000pyI0BaHUE KoJsnuecTBo
JlaGopaTOpHBII MTATUB C 3AKUMOM JIJIs1 OIOPETKH 1
bropetka, 25 min 1
CrexiiiHHas BOPOHKA 1
Konnueckas xon6a, 100 M 3
Konmnueckas xonoa, 250 mn 3
Crakan, 150 mn 1
Craxkan, 100 mn 2
Mepmnas kon6a, 100 My, ¢ mpookoit 1
ITunerxka Mopa, 50 ma 1
[Tunetka Mopa, 25 mn 1
ITunetxa Mopa, 20 ma 1
MepHblii IHIIHHADP, 25 M 1
Mepubiit nunusp, 10 mu 1
MepHbli THIIHHAP, 5 MIT 1
OnHopa3oBbie MIIACTUKOBBIE MUMNEeTKU [lactepa 3
[Tnenka “Parafilm” 20 Tt

51st IChO - Practical Exam
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3apaua Bonpoc Buixop YucroTa TLC P1.1 P1.2 Bcero
F;; Oukn 12 12 8 2 3 37
6annos | Pesynbtat

3apaua P1. OxuciieHue HUTPOOEH3aIbAernaa.

[Tepokcomonocynbpar kamus (Oxone®) sBIgeTCS OKUCIMTENEM, KOTOPHIA JaeT B KauyecTBE
IIPOAYKTOB BOCCTAHOBJICHHUSI TOJIBKO Oe3BpedHblil cymnbdar. IIpoBeneHue OKHCIEHHS B BOJIHO-
ATAHOJILHOW CpeJie MO3BOJISET OTHOCHTH €€ K TaK Ha3bIBAEMBIM «3EJICHBIM PEAKITHSIM.

Bam npemnaraercs ocymecTBUTh OKHCJIeHHE 4-HUTPOOeH3a/IbAeruna, NepeKpucTauin30BaTh
NMPOAYKT, U CPaBHUTH JI(PPeKTUBHOCTL PpasHbIX IWeHTOB TCX sl OLeHKH 4YHCTOThI
NPOAYKTA.

BHuMaHue: CIMBBI 3TAHOJIA U 3JII0EHTA J0JKHBI co0UpaThes B 0aHky “Organic waste”.

MeTtoauka

1. Oxuciienue 4-HUTPOOEH3AIb/IeTHAA

1. Cwmernaiite 20 MJI BOIBI M 5 MJI 3TaHOJIA.

2. ITo10:KMTe MATHUTHBIN SKOPH B NPHULTH(OBAHHYI0 KOHHYECKYIO K00y Ha 100 M.

3. Jlo6aBbTe Bech BhiaHHbIN (1.51 1) 4-HUTpOOEH3ambIETH B KOHUYECKYIO K010y. JlobaBbTe
BCIO CMECh BOJa/3TaHOJ, TPUTOTOBICHHYIO paHee. 3akpemurTe KoilOy B Janke. BrIw4YHTe
nepeMelIMBAHME U 3aTeM J00aBbTE B PEAKIIMOHHYIO Bech BhIIaHHBIH (7.87 T) Oxone®.

4. IIpucoennHuTe 0OpaTHBIN XONOAWIBHUK, Kak MOKa3aHo Ha Pucynke 1. IloaHumuTe Bamry
kaptouky HELP. JlaGopaHT BKIIOYUT BaM MoAa4dy BOJBI U HATPEB.

5. HarpeiiTe peakinMoHHYI0O CMeCh A0 Cla0oro KumeHUs (MpUOIM3UTENBHO OJHA Karuis
KOHJIGHCAaTa B CEKYHAY) M MPOAODKANTEe KUMATUTH B TeueHue 45 muHyT. [lomeTka Ha mumMTKe
COOTBETCTBYET MOIIIHOCTH, KOTOpas HeoOXoauma IJisi PEKOMEHJIOBAHOW BHINNIE WHTEHCHBHOCTU
KHUIICHHUS.

Bonbluasa nanka

ManeHbKas nanka

Pucynox 1. Yemanoera ons kunauenus peakyuonHou cmecu ¢ 00pamubim X0J100UTbHUKOM.

51st IChO - Practical Exam 11
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6. BhIk/IIOUMTE HarpeBaHue Ha Melalke. YO0epuTe B CTOPOHY MELIAIKYy U OCTABbTE
PEaKIMOHHYI0 cMech oxjaxaarbcss Ha 10 MuHYT. 3aTeM moOMecTHTE KO0y B KPUCTAJLIM3aTOpP,
HaIOJHEHHBIM CMECHIO JIe/1-BOJIa, U OCTaBbTe emie Ha 10 MUHYT.

7. ColepuTe M 3aKpenuTe Ha IITATUBE MPH MOMOIIM MaJCHbKOW JIaKh YCTAHOBKY A
¢wibTpoBaHUS B BaKkyyMme, Kak noka3aHo Ha Pucynke 2. Iloaummmure cBoro kaprouky HELP.
JlabopaHT MOONAET U OKAXKET, KaK MPUCOEAUHUTD BaIlly YCTAHOBKY K BaKyyMy.

<——— BopoHKa btoxHepa
........ <« QPunbTpoBanbHas bymara

Pe3nHoBbIN YNNOTHUTENb

-—
ManeHbKasa nanka

. s

& — " BaKyym

Pucynox 2. Yemanoexka ons ghunemposeanus 6 eaxyyme.

8. CMmouuTe KpyXOK (QUIBTpOBabHON OyMaru BoJOW 1 pacnoJ0:KuTe ero B BopoHke broxnepa
TaK, 4TOOBI OH 3aKPbLI BCE €€ OTBEPCTHSL.

9. IlepeHecuTe CYCIEH3WIO TMPOAYKTA Ha BOPOHKY bIOXHepa W MOACOETHHUTE BaKyyM.
TmrarensHO MPOMOITE 0caioK Ha GUIBTPE ACMOHU3UPOBAHHOM BOJIOHN (Kak MHHUMYM 4%20 M1).

10.  OcraBbTe Ha 5 MHHYT OCaZOK Ui CYHNIKM Ha (QWIBTPE HE OTCOCAMHSSA BaKyyMma.
OTcoeqMHUTE BaKyyM. MajleHbKUM IIMaTeieM 0T0ePUTe HEMHOIO MPOAYKTa B 1.5-MUTTUIIITUTPOBYIO
0aHOUYKY U3 TEMHOTO cTeKiIa ¢ 0TMeTKoii C. 3akpoiiTe OaHOUKY 1 coxpaHuTe ee /s yactu 111 sToi
3a/1a4H.

11.  IlepeHecute c ¢puiIbTpa HEOYUIIECHHBIN MPOAYKT B MPUIUTM(POBAHHYI0 KOHUYECKYIO KOJIOY
Ha 50 ML

12. Bbuieiite ¢unsrpar B 6anky “Organic waste” u nmpomoiiTe BopoHKY BioxHepa u konly
ByHn3ena 3TaHos0M B BOJION. DTaHON CJaUBaliTe B 6aHKy “Organic waste”.
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Il. MNMepekpucrtannusauusa npoaykra

1. Cwmernaiite 9 i1 Boasl 1 21 M1 3TaHoa.
2. IIpoBeauTe TNEPEKPUCTALIM3AIMIO  HEOYMIIEHHOIO  MPOAYKTA, HAXOASAIIErocs B

nuTMOBAaHHON KOHHYECKOW Koyioe oObeMoMm 50 M, HCMONB3ysT MHUHUMAIbHO HEOO0XOIUMOE
KOJIMYECTBO ATOH BOHHO-BT&HOHBHOﬁ CMCCU U YCTAHOBKY HUCIIOJIb30BAHHYIO [JI1 CHHTC3a KaK Ha
Pucynke 1. Ilognumure Bamy kaprouky HELP. JlabopaHnT momoiaeT ais TOro, 4ToObl BKIFOYHTH
BOJy W HACTpPOUTh Memanky. Ilpm HeoOXoaumocTH, a00aBIsiiTeé BOJHO-3TAHOJIBHYIO CMECh
MOPUHUSAMHU Yepe3 BepX XOJOIUIbHHKA.

3. IIo oxOHYaHMM KpHUCTAIUIM3ALMU IPOAYKTA, BOCHOJAb3YHTECh IPOLEAYPOH, ONMCAaHHOU
panee (1.7 go 1.10) gys Toro, uToObI coOpaTh ocajok. MajlleHbKUM IINaTeieM 0TOepUTe HEMHOTO
NEPEeKPUCTATIIN30BAaHHOTO MPOIYKTa B 0AHOYKY M3 TEMHOrO cTekja moamucaHHyio R. 3akpoiite
O0aHouky u coxpanurte e¢ nis yactu 111 aToii 3amaun.

4. IlepeHecuTe OYHNIIICHHBIN IPOAYKT B TAPUPOBAHHYIO OAHOUKY, TOANMCAHHYIO BAIlIUM KOJIOM.
3akpoiiTe 6aHOUKY.

5. BbLieiiTe punbTpaT B 0aHKY, moAnucaHHylo “Organic waste”, 1 HOAHMMHUTE BaIlly KapTOUKY
HELP. JlaGopaHT moOKAET 7151 TOTO, YTOOBI BHIKIIFOUUTH BOTY.

M. AHanus npoaykrta no TCX

1. IloaroroBka crakana jaiasi TCX. HaJjeiite Ha nHO ctakana npuOmmsutenbHo 0.5 cMm mo
BbIcOTE 3Mt0eHTa A. Hakpoiite crakan yamkoil [lerpu. IlogoskanTe 1noka napbl 371H0€HTa HACHITAT
atMocdepy B Kamepe.

2. IlpuroroBjenue odpa3uoB. Bam Bbian oOpaser 4-HuTpoOeH3anbaeruaa B OaHOUKE M3
TemHoro ctekia, noanucanHoi TLC standard (momeuaiite ero kak S Ha miactuHe TCX). [lo6aBbTe
npubmu3uTenbHO 1 M 3TaHONa B Kaxayro u3 OaHouek (momeueHHsie C, R, TLC standard) mis
pacTBopeHHs 00pasIoB.

3. Hoaroroska muactunbl TCX. AkKypaTHO KapaHJIaIlloM HapucyiTe auHHIO cTapTa (1 cM
BBIILIE HUJKHETO Kpas IUIACTUHBI) U OTMeTbTe TOYKM HaHeceHHs 3-X oOpasuoB. [logmummre ux S
(ucxonnoe coenunenue), C (HeounmeHHbI npoaykr) and R (mepekpucTanin3oBaHblil TPOIYKT),
Kak nokazaHo Ha Pucynke 3. CineBa BBepXy miacTuHbl HanumuTe Bam Koa ydactauka. Crpasa
BBEpXY IUIACTHHbBI HAMMIINTE, KAaKOM 3JII0EHT BbI Mcnonb3oBasn (cHadana Eluent A, norom Eluent
B). Hanecute Tpu o0Opasiia Ha IIACTUHKY C IIOMOIILIO0 KaITUJUISIPOB.

Student Code Eluent A / Eluent B
N\

1cm¢ S C R

Pucynox 3. [loocomosxa niacmunox TCX
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4. IIposenenne TCX anaamsa. [Ipu nomomu nuniera nomecTure TCX macTuHy B CTakaH U
HakpoiiTe ero yamkoi [lerpu. Jlo:xkauTech, moka GPOHT TFOSHTA OAHUMETCS /10 TPUOTU3UTEIHHO
1 cM oT Bepxa rmyacTuHbl. U3BJAEKUTE MIIACTUHKY ITMHIIETOM, OTMETHTE (DPOHT AIIFOEHTA KapaHAaIlIoM
U JaiiTe IUIaCTHHE BHICOXHYTh Ha BO3JyXE.

S. IIposissienne TCX mnuaacrunku. Ilomecture mmactuHky nox Y@ nammy, KoTopas
HaxoauTCs o oOmiel Tsaroi. Q0BeIMTe KapaH1allloM BCE BUIUMBIE MSITHA.

6. BrLieliTe JII0€HT B OYTHLIKY NOAMACAHHVIO “Organic waste”.
7. IloBTOopuTe maru 1, 3,4, 5 u 6 370l 4acTH, UCMOIB3YS TIOEHT B.
8. IlomecTuTe Bamm riaCTUHKY B MOJUATUIICHOBBIN MMAKETHK ¢ BammMm KoJ10M y4acTHHUKA.
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PesynpraTthl Xxpomarorpaduyeckoro ananusa (3apucyiite Bamm rwiactuku TCX). Bel moxere
UCIOJIb30BATh 3TH PUCYHKHU U1 OTBETOB Ha BONPOCH! B KOHIE 3a1auu. CaMu pUCYHKH He OynyT
OLIEHHBATHCA.

Eluent A Eluent B
R R [-=-=--- f-==d Fe--p------ |--==--- $---4
S C R S C R

B xon1ie Typa rinaBHbIN 1a00paHT BO3BMET Y Bac CISAYIONIEE:

- CreklsiHHYI0 0aHOYKY C MEPEeKPUCTANIM30BAHHBIM IMPOMYKTOM, MOANMUCAHHYIO BAIIUM
KOJIOM YYACTHHKA;

- [Mnactuaer TCX (A u B) B MOAMATUICHOBBIM NAaKeTe, MOANHCAHHBIM BAIUMM _KOJAOM

YYyaCTHUKA.

Bsl nepenacre:

IlepexkpHuCcTANIN30BAHHBINH IPOAYKT O
TCX mnacruna A o
TCX nnacruna B o
Hoanucu
VYyactHUK I'maBHBII 1a0OpaHT
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Bonpochbl

1. HN300pa3ure CTPYKTYpy  KOHEYHOIO  OPraHUYECKOTO  MPOJYyKTa

HuTpobensanbaeruaa ¢ Oxone®.

peakuun  4-

2. Ha ocHoBanun Bammx pesynsratoB TCX ananuza gaiiTe 0TBeTbl (OTMETHTE TaJIOUYKON) Ha

CJIETYIOIIHE BOPOCHI.

J Kakoii 3710eHT Jydiiie HCroab30BaTh Uil KOHTPOJIS 32 XOJOM PEeaKLuu?

oA oB

o Heounmennsiit npoaykt (C) cogepkut ciieapl 4-HUTPOOCH3aIbACTHIA!

o IIpaBaa 0 Jloxb

o [Tepexpucramm3oBanHbiii mpoayKT (R) comepuT cienbl 4-HUTPOOCH3ATbACTHUIA!
o IlpaBna o Jloxb

51st IChO - Practical Exam
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Onpeaenexue Onpepnenexne
3apa4a | Bonpoc | Kanu6poska ':Kene:;a P2.1 | P2.2 | P2.3 chopmynbl P2.4 | P2.5 | Bcero
" KOMMJieKca
14 OYkM 10 6 3 4 3 9 3 5 20
6annos
Pesynbtat

3agaua P2. XXene3o B BuHe

JKene3o — aneMeHT, KOTOPBIN 4acTo COAEpKUTCS B BUHE. Ecnu ero koHueHTpanus npessimaet 10 - 15 mMr Ha
mutp, To okucieHue xene3a(ll) mo xemeza(lll) MokeT TpHBECTH K OOpa30BAHMIO OCAAKa M CHUXCHHUIO
KadecTBa BruHA. ClleIOBaTENbHO, HEOOXOAMMO KOHTPOJIMPOBATh COMEpKaHHUE JKelie3a B BUHE B IPOIECCE €r0
MIPOU3BOJICTBA.

IIpu o4ueHp MaJeHbKUX KOHLEHTPALUAX JKEJIe3a €r0 MOXKHO KOJIMIECTBEHHO OINPEIENIUTh KOJIOPUMETPUIECKH,
WCTIONB3Ys peakiuio oopazoBanus komiuiekca xenesa(lll) ¢ tmornmanatom SCN™.

B 3T0ii 3a1a4e BbI J0JIKHBI, HCIOJIB3YS] KOJOPUMETPUIO, H3MEPHUTH OOIIYI0 KOHIIEHTPALMIO Kejle3a B
BBIIAHHOM BaM o0pa3ne 0eJIOr0 BHHA M ONpeJeJUTh CTEXHOMETPHYECKHH COCTAaB KOMILIEKCA
:keqne3a(Ill) ¢ Tmoumanarom.

BAXHO

o B »T0if 3amaue Bam BeIanbl 1Ba pacTBopa xene3a(lll) u aBa pacTBopa THOIIMaHAaTa pa3HBIX
KOHIeHTpalui. bybTe oueHb BHUMATENbHBI, YTOOBI HE TIEPENyTaTh UX.

o [Tocne Toro, kak Bbl IPUTOTOBUTE PACTBOP AJIs KOJOPUMETPUH, IPOBOAUTE U3MEPEHUS HE
MI03XK€E, YEM UEpe3 yac.

o Koraa Bam motpeGyeTcs komopumeTp, mogaumute kaptouky HELP. JlabopanT npuHecer Bam
kosopumeTp. Kosmopumerp OyzieT B MOJHOM BallleM pacnopsokeHud B TedeHue 15 munyt. JlabopaHT
MIOTIPOCUT BAaC OCBOOOMTH KOJIOPUMETP Cpasy MO0 OKOHYAHUHU U3MEpeHuit uin uepe3 15 munyt. Ecin
cBOOOIHOTO KOJIOPUMETPA HE OKAXKETCs, BaC 3alUIIYT B JIUCT OKUIAHHUS.

o Wuctpykuus mo pabote ¢ KOJOPHUMETPOM MPUBEICHA Ha CIICAYIOIIECH CTpaHHIIE.

o Konopumetp Bam naayt ucnosb3oBath He 0ojiee Tpex pa3 mo 15 MuHyT.
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MHCTPYKUMS NO MCNONb30BaHUIO KONoOpUMeTpa

Pexxumbl: cnea nponyckaHue / cnpasa
nornowiexHne”

Ouncnnen
HanpasneHue
X043 CBETOBOrO
ny4a
[nMHHBI BOMH Y
r—————————\
4701525570 626660
[unck
BblbOpa 0 o
PEXMMOB TCeK Ans
KIOBETbI
KHonka OK
. BcraBbTe BUIKY CeTEBOro Kabels B PO3ETKY.
. YOenuTech, 4TO BEIOpAaH PEXUM U3MEPEHHUS MOTIONIeHUs (ToacBeunBaeTcs «Absorbtiony).

Ecnu 310 He Tak, TO Bpamjaite AUCK BbIOOpa peXMMOB A0 TEX IOp, MOKAa IMyHKTHPHAs JIMHUS HE
MOSIBUTCSL BOKPYT HaanucH «Absorption», nocie uyero Haxxmure knonky OK.

. Bpammaiite auck BeiOOpa pesKMMOB 10 T€X MOP, MOKa MyHKTUPHAS JIMHUS HE TMTOSBUTCS BOKPYT
Tpebyemoii yTiHBI BOIHBI (470 HM). 3ateM Haxkmute kHOTKY OK.
. 3amoHUTE KIOBETY pacTBOPOM CpaBHEHHS (BBICOTA PacTBOpPA MPUMEPHO 3 CM) U IIOMECTUTE

B OTCEK JUIsl KIOBETHI JI0 yropa. byabpre BHUMATENbHbI, YTOOBI MIPABUIHLHO OPUEHTHPOBATH KIOBETY
(cMoTpuTe CXeMy HUXKE). 3aKpOUTE KPBIIIKY KIOBETHOTO OTCEKa.

. Bpamaiite auck BeIOOpa peskuMOB 0 T€X MOp, MOKa MyHKTUPHAS JIMHUS HE MOSBUTCS BOKPYT
Haanucu “Absorbtion”, n Haxxmure kHonky “OK”. Mcnonb3yst TUCK BbIOOpa pEXUMOB, BBIICIHTE
“Calibration” u HaxxmuTe KHOTIKY “OK”.

. [Momoxnure, moka Ha skpane He nosiBUTCs 3HaueHue 0.00 (wm —0.00).

. 3anoHUTE Ty K€ KIOBETY aHAIM3UPYEMBIM PACTBOPOM (BBICOTA pacTBOpa MPUMEPHO 3 CM) U
MTOMECTHTE B OTCEK JIJIsl KIOBETHI IO YIOpa. 3aKpOWTe KPHIIIKY KIOBETHOTO OTCEKA.

. 3anuiuTe 3HaYeHUE TIOTJIOMICHUS B TA0JIHUITY.
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: ! : 5 HanpasieHue
OTCeK AR KioBeTbl | —— XO/ia CBETOBOTO

Nyya

l. OnpepeneHuve coaepxaHus xxenesa B BUHE

B 3T0ii yactu 3apaum Bl Oyaere ucnoiab3oBaTh 0.000200 M pactBop :xene3a(Ill) u 1 M pacrBop
THOIIMAHATA KAJIM.

MeTtoauka

1. IlpuroroBbTe pacTBOpbl B 6 mpoOHpKax, cMeluBas HEOOXOIUMble OOBEMbI MCXOJHBIX
pPacTBOpPOB, KaK yKa3aHO B TabJHIIE.

Homep npoOupkn 1 2 3 4 5 6
0.000200 M pactBop 1.0 Mt 2.0 M1 4.0 M1 6.0 M
xeneza(lll)
I M pactsop Xa10pto#t |y o \y | jomg | 1Omr | 1Omr | 1Owmx | 1.0wn
KHCJIOTHI
Buno 10.0 mn 10.0 mn
PactBop nepexucu 0.5 M 0.5 mn
BOJOpOJA . .
JlenoHnsupoBaHHas 9.5 1 8.5 Mt 6.5 M 4.5 M 1.0 M
BOJA

2. 3akpoiiTe npoOupku MpoOKaMH U TIIATEIHHO MepeMelaiiTe X COACPKUMOE.

3. Jlob6aBbTe 110 1.0 M1 1 M pacTBOpa THOIMAHATa Kaaus B mpooupku 1, 2 3, 4 u 5. B mpoOupky
6 pacTBOp THoLMaHaTa Kanus He ao0Oapnsiite. 3akpoiiTe mpoOUMpKH MpoOKaMu U TIIATEIBHO
nepemMeuiaire.

4. Korna Bce pactBopsl OyayT roToBbl, mogHumute kaprouky HELP, 4yTo6s1 1abopaHT BIAA
BaM KOJIOPUMETD.

S. IHoAroToBBTE KOJOPUMETP, UCIIONB3YSI MHCTPYKUMHU Ha c. 18. Koxopumerp nomkeH ObITh

YCTaHOBJIEH Ha JJIMHY BOJIHBI 470 HM. Eciii 3T0 HE TaK, yCTAaHOBUTE JUIMHY BOJIHBI CAMOCTOSITEIBHO.
Hcnoab3yiiTe 1eMOHU3UPOBAHHYIO BOJIY B KAU€CTBE pACTBOpa CPaBHEHUSI.
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6. H3MepbTe 3HaUCHHE ONTHYECKON MJIOTHOCTH JJIsl pacTBOpa B Kax10il mpodupke (ot 1 10 6) Ha
ATOW JJIMHE BOJHBL 3anmMiuMTe pe3yibTaThl B Tabmuiy. [loguumute xaprouky HELP, aTo0BI
0CBOOOIUTH KOJIOPUMETP.

Homep npoOupkn 1 2 3 4 5 6

[Mornomenue (mipu 470
HM)

AHanmutnuyeckas
xoHreHTparus Fe’* B 16 32 64 96
npobupke, c(Fe’") / uM

Kon konopumerpa

51st IChO - Practical Exam 20



UKR_1

Bonpochbl
1. IloctpoiiTe rpaduK 3aBUCUMOCTH ONTHYECKOW IIOTHOCTH A B mpodupkax 1 — 4 ot

aHaNmMTHUUYecKoi koHnentpanuu Fe*™ B mpobupke.

0.8

0.7

0.6

0.5

0.4

0.1

e(Fep+)/ M

0 10 20 30 40 50 60 70 80 90 100 110

e BriGepure Te TOUKH, KOTOpPbIE Bbl Oy/leTe MCIOJIb30BATh ISl TOCTPOSHUS KaluOpPOBOUHOM
KPUBOMH, U 3alUIIUTE UX B TAOIHILY.

Homep npoOupkn 1 2 3 4

3Ha4YeHUs] ONTHUYECKOU
MJIOTHOCTH, BEIOpaHHOE
JUTSL IOCTPOCHHUS
KaJIMOPOBOYHON KPUBOH
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2. Hcnonb3ys BEIOpaHHbIE BAMU TOYKH, IPOBENTE KATHOPOBOUHYIO MPSIMYIO Ha rpaduKe BhIIE U
onpeeauTe aHATUTHYECKYIO KOHIIEHTpauio (B uMoib X 11 1) Fe** B mpobupke 5.

+ —_ —
c(Fe*)nposupka s = UMOJIb X J1!
Ecnu vl e cmoanu onpedenums c(Fe’”), ona nocneonezo pacuema ucnonv3yiime
c(Fe*t) = 50 umonv x .

3. PaccuuraiiTe MaccoByIO KOHIIEHTpAIUIO (B MAJUTUTpaMMaXx Ha JIUTP ) ’KeJie3a B UCCIISTYEMOM
oOpasiie 0enoro BUHA.

cm(iKee30) = mr X j!
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Il. OnpepeneHve CTeXMOMETPUYECKOro coCTaBa KOMMIeKca

B 3T0ii yacTu Bam norpedyercst 0.00200 M pactBop xeneza(Ill) u 0.00200 M pacTBop THOLHAHATA
KaJIusl.

MeTtoauka

B mepBoii yacTu 3amaun BBl onpenessui KoHeHTpaiuio xkene3a (1) B BUHe Mo MHTEHCUBHOCTH
OKpacKu KOMIUIEKCa »eje3a ¢ TthuonuaHaroM. B wactu Il Bam mpencrour ompenesnutb COCTaB
xommrekca [Fea(SCN),] 2" (koopauHupoBaHHAas BO/a HE MOKA3aHa), Te a U b — IeNble Urcia He
OoubLIe TPEX.

I[JIH 9TOU YaCTH BaM BbIJIAHBI CJICAYIOIIUC BOAHBIC PACTBOPHI:
o 0.00200 M pactBop xene3a (III) (monkucnernsit) (80 mi)
o 0.00200 M pactBop THONMaHaTa Kanus (80 mur)

Bbl Moxere ucnonp3oBaTh NpoOMpKH (C TpoOKaMu, KOTOPHIE CIEAYET MbITh M CYIIUTh),
IpaJlydpOBaHHBIC THUIIETKH, KOJOPUMETPHUECKYIO KIOBETY, KOJOpUMETp (TI0 3ampocy) U Jroboe
Ipyroe o0OpyI0OBaHUE HA BallleM paboyeM MecTe, KOTOPOE MOKAKETCS BaM IMOJIC3HBIM.

1. 3anuuiuTe B IEpBBIC TPH CTPOKH HIKETIPUBEACHHON TAOJIHIIBI 00 BEMBI PACTBOPOB, IO KOTOPHIM
BBl CMOJXETE€ ONpPEACIUTh CTEXHOMETPHUIO KOMIUIEKCAa Ha OCHOBE KOJOPUMETPUUYECKUX
U3MEPEHUN. Bam He 00s13amebHo 3anoaHsams éce KojoHku. Paccuntaiite MOJBHYIO IOJTIO JKelie3a
B KOMIUIEKCE B KaXKJI0¥ mpobOupke mo cieayromieit popmyse:

Veeqmn

x(Fe3t) =
( ) Veeamn + Vsen-

Ne nnpodupku 7 8 9 10 11 12 13 14 15

O6wem 0.00200 M
pactBopa xene3a(Ill)
VEe(ry / MIT

O6wem 0.00200 M
pacTBopa THOI[MaHATA
Kanus Vsen™ / M

MounbHasg 1o

xenesa (I11) x(Fe*")

OnTuueckas
mIoTHOCTH (ripu 470
HM)

Kon xonopumetpa

2. IloaroroBbTE pacTBOPHI B Mpodupkax. Koraa Bce pacTBOPHI TOTOBBI, NOAHMMUTE KapTOUKY
HELP, u nabopaHT BbIIACT BaM KOJIOPUMETD.

3. IloAroToBBLTE KOJOPUMETP, KaK OMKCcaHO BhImIe (cM. cTp. 18). Y0eaurTech 4To yCTaHOBIICHA
uinHHA BosIHBI 470 HM. Kak pacTBop cpaBHEHMS HCHOJAb3YHTE I€HOHU3UPOBAHHYIO BOJY.

4. H3mepbTe ONTUYECKYIO INIOTHOCTh PACTBOPOB B KAXKI0M MPOOMPKE HA ATOU JUTMHE BOJIHBI.
3anumuTe pe3yabTaThl B TAOJIHILY BBILIE.
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Bonpochbl

5. IloctpoiiTte TpaduK 3aBHCUMOCTH ONTHYECKON TUIOTHOCTH A pacTBOPOB W3 MPOOHPOK OT
MoJbHOM momu xenesa (1), x(Fe3*).

11

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1

6. [To pe3ynbTaTaM IpOBEIEHHBIX BAMH OIBITOB OMPEIeJUTe CTEXHOMETPHUECKHII COCTAB
xomrekca [(Fe)a(SCN),] a2,
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P3.1 | P3.2 | P3.3 | P3.4 | P3.5 | Bcero

Tutpo- | Tutpo- | Tutpo-
3apava
'ID9‘3 Bonpoc | o uve | | Banme Il | Banme Il

13 Oukn 10 10 8 4 4 2 2 2 42
6annoB | pesynurar

3apayva P3. XpaHeHue BMHa

Huokcun cepbl SO HCMONB3YIOT B KauecTBe KoHcepBaHTa. [Ipu moGaBnennu SO K BUHY OH MOXKET
pearupoBath ¢ BOmOM, maBas Oucynbpur-nonsl HSOs;™ u mportonsl H'. Bucynbdur-moHBEI MOTYT maiee
NpEBPAIIATECS B CYIbPUT-HOHBI SO3>” MyTeM OTHIEIUIEHHs BTOPOTO MPOTOHA.

SO, + H, O =H"+ HSO;s~
HSO; =H'+ SO32_

OTH TpH pa3TUYHbIC GOPMBI TUOKCH/A CEPHI B PACTBOPE MOT'YT PearupoBaTh C TAKUMH BEIIECTBAMHU B BUHE,
KaK aleTanbJeru]], KpacuTel , caxapa u Ap. ¢ o0pa3zoBaHueM npoaykToB P. O0mas KOHIIEHTpanus JUOKCHAA
cepsl ABISAETCA CyMMOM KOHLEHTpaluii eé “cBo6omubix” Gopm (SO2, HSO;™ u SO:2) u P.

Konnenrparmms koHCEpBaHTa HOPMHUPYETCS, TOCKONBKY CYIb(GHUTHI M TUOKCH] CEphl MOTYT IPEICTABIATH
OTIACHOCTH JIJIST HEKOTOPHBIX Joiei. B EBpomeiickoMm coroze MakcuMaibHass oOIas KOHIICHTPAITUs THOKCHIA
cepsl ycTaHoBjieHa Ha yposHe 100 mMr x 1! qust kpacHoro Buna u 150 Mr X 1! 111 G€10r0 MIIK PO30BOTO BUHA.
Bama 3axaua onpeaeJuTh 0011YI0 KOHIIEHTPALMIO AUOKCHIA cepbl B BBIIAHHOM 00pa3ie 0e10ro BUHA

¢ MoMobI0 ﬁOZ[OMeTpI/I'—[eCKOI‘O TUTPOBAaHMSA.

MeTtoauka

1. CraHpgapTusauusa pactBopa Tmocynbdarta HaTpus

1. Bawm Bbiman oOpasen uucroro nonata kanmus KIOs; maccoit mpumepno 100 mr. Tounas macca
o0pa3la yka3aHa Ha STUKETKe. 3alUIIMTe 3TO 3HaYCHNE B IPUBEACHHYIO HUXKE TaOJIHILYy.

2. IIpuroroBbTe 100 My pacTBOpa iHomata kamusi B MepHOil koibe Ha 100 mi u3 Bcero
BBIJJTAHHOTO o0Opasiia iojaaTa Kajaus U JCMOHU30BAaHHOM BOJBI. DTOT pacTBOp OyAeT Ha3bIBAThCA S.

B konunueckyio koi0y 6e3 mmda va 100 M godaBbTe:

o anukBOTY 20 MJT pacTBOpa S ¢ MOMOIIBIO TUNIETKA Mopa;

o 5 M1 pactBopa noauaa kaums (0.5 M) ¢ mOMOIIEI0 MEPHOTO IUJIUHAPA HA 5 MIT;

o 10 M pactBOpa cepHOU KUCIOTHI (2.5 M) ¢ HOMOIIBI0O MEPHOTO HUIMHApPA HA 10 MiL.

4. KpyropeiMu 1BHKEHUSIMH NepeMelaiiTe colep>KUMOe KOJIObI, 3aKpoiiTe ee ¢ TTOMOIIbIO

mienku Parafilm v mocraBbTe B HYOKHUHN ITKad) CTOJIa MUHUMYM Ha MSITh MUHYT.

5. 3anoJjHuTe OIOPETKY BBIIAHHBIM PAaCTBOPOM THOCYIIb(aTa HATPHsl C MOMOIIBIO CTAKaHYMKA.
OTTUTPYIiTE CoIep)XKMMOE KOJIOBI MPH MOCTOSHHOM TepememuBanuu. [locie Toro, kak pacTBop
npuobperer OJeTHO-KENTYI0 OKpacKy, J00aBbTe 10 Kamesib pacTBOpa KpaxMaia U HpoaoJLKaiiTe
TUTPOBAHME [0 I[IOJHOrO OOECUBEYMBAHUS pacTBOpa. JamummTe OOBEM H3PACXOJOBAHHOIO
TuTpanTa V1 B Tabnuiy.

6. IloBTOpPUTE TUTpOBaHME (IIArk 3-5) HEOOXOUMOE YUCIIO Pa3.
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Macca nogara xaiaus
(mepenuimTe 3HAYECHUE C ITUKETKH )

Homep TuTpoBanus 1/ ma

IIpunsitoe Bamu 3nauenue Vi / ma

Il CrtaHpgapTusaums pactBopa noga

1. C nomomsto nunetku Mopa mepenecure 25 M1 pacTBopa Hoza, ToMe4eHHOro I2, B KOHUYECKYIO
KoJ0y 6e3 nutrda Ha 100 M.

2. OTTHTpYiiTe CconaepKUMOe KOJOBI pacTBOpoM THOCyIb(ara HaTpusa. [locrme Toro, kak
pacTBOp TNPHOOpETET OJNICTHO-KENTYI0 OKpacKy, Ao0aBbTe 10 Kamenab pacTBopa Kpaxmaia H
NpPOJ0/LKANTEe TUTPOBAHHME [0 TMOJTHOTO OOECIIBEUMBAHUS pPACcTBOpa. JamMIIUTE 00BeM
M3pacX0J0BAaHHOTO THUTpPaHTa V2.

3. IloBTOpHUTE TUTpOBaHKE (mark 1-2) HEOOXOIUMOE YHCIIO Pas3.

Homep TuTpoBanus V2 ma

IIpunsaToe Bamu 3nauenue V2 / ma
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M. OnpepeneHune o6Lien KOHLUEHTpaLumM AMoKcuaa cepbl

1. C momomipto murneTkd Mopa nmepeHecuTe 50 MJI BUHa B KOHHMYECKYIO KO0y Oe3 numda Ha
250 mo.

2. C nomoIp0 MEPHOTO IUJIMHIpA Ha 25 Mil Jo00aBbTe 12 M1 pacTBOpa TMAPOKCUIA HATPHUSA
(1 M). 3akpoiite kon0y ruienkoii Parafilm, KpyroBeiMu 1BH:KEHUSIMU MepeMeNIaiTe COIePKIMOe
KOJIOBI M OCTaBbTE CTOSITh KAK MUHUMYM Ha 20 MUHYT.

3. C nomompo MEpHOro HUIMHApPA Ao0aBbTe 5 M pacTBOpa CEpHOM KHUCIOTHI (2.5 M) u ¢
MOMOIIBI0 OJTHOPA30BOM IJIACTUKOBOM numneTku [lactepa - mpumepHo 2 Ml pacTBOpa Kpaxmasnia.

4. OrTuTpyiiTe conepxumoe konbsl pactBopom MOJIA W3 BIOPETKM si0 TeMHO#T OKpackH,
YCTOMUYMBOM B TeueHue 15 cexyH1. 3anuimmTe 00beM U3pacxoJ0OBaHHOTO TUTpaHTa V3 B TabmuILy.

S. IHoBTOpuTe THTpOBaHUE (1aru 1-4) HEOOXOAUMOE YHUCIIO pas.
Homep TuTpoBanus Vi / ma
1
2
3

IIpunsitoe Bamu 3nauenue Vi / ma
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Bonpochbl

1. 3anumMTe YypaBHEHUS BCEX pEAKLUMM, MPOTEKAIIMUX TMPU CTaHAAPTU3AIUMU PaCTBOpA
THOCYNIb(aTa HATPUSI.

2. PaccuuraiiTe MOISIPHYIO KOHIICHTPAIUIO THOCYJIb(aTa HaTpus B pacTBope. MosipHas Mmacca
ifonara xamus pasaa M(KIO3) =214.0 r x moms .

c(S20:) = MOJIb X 1!
Ecnu Bol ne cmoanu paccuumams c(S203°"), npumume konyenmpayuto pagoii c(S:05>-) = 0.0500
Mmonb X 17! 0ns danvretiuux evruuceHuil.

3. PaccuuraiiTe MOJISIPHYIO KOHLIEHTPALUIO 0J1a B PACTBOPE.
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c(lr) = MOJIb X 1!
Ecnu Bot ne cmoanu paccuumams c(lz), npumume xonyenmpayuro c(l:) = 0.00700 mone % n! onsa
O0anbHeUUX BbIYUCTEHU.

4. 3anuuiure ypaBHEHUE pEakiMu, IPOTEKAONIEH B pacTBOpE MeX1y oaoM I u Auokcuaom
cepsl SO2, cumTas, YTO AUOKCH Cephbl OKUCISAETCS B CynbhaT-uonsl SO4*.

5. PaccuuraiiTe 0011yI0 MacCOBYIO KOHIICHTPAIMIO B MI/JI BceX (opM THOKCHIIA CEPBI B BUHE.
Momnsipraast macca nuokcuaa cepsl M(SOz) = 64.1 1 x Mot .

cm(S0») = mr X !
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CoObiTna Ne

NMoanuckb y4yacTHUKa

Mopgnucb nabopaHTa

1 (6e3 wTrpacpa)
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