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O6LwWwme MHCTPYKUUN

o JlaHHBIM KOMIUIEKT NPAKTUYECKUX 3aJaHUH COOEPKUT 28 CTpaHMLI.

o Jlo Hayana npakTU4YeCcKoro Typa, BaMm OyneT qana komanaa «Read» Ha mpodTeHHE KOMITJIEKTA
3amaHuil. Bam Beigensercsa 15 MuHyT Ha uTeHue 3a1aHuil 1 Bam kaTeropu4ecku 3anpemaercst 4To-
1100 MUCATh WIK UCNOJIB30BATh KAJIBKYJIATOP.

o Bb1 MoxeTe HaumHaTh PabOTy, KaK TOJIBKO YCIBIIIUTE KoMaHIy «Start». Y Bac Oyxer 5
YacoB Ha BBINOJHEHUE BCEX 3a/IaHUM.

o Bbl MOXxeTe BBIIOIHATH 33aHUs B JIIOOOM IOPSIIKE, HO PEKOMEHAYeTCsl Ha4aTh ¢ 321241
P1.

o Bce monyyeHHble pe3ynbTaThl M OTBETHI JOJDKHBI OBITh aKKypaTHO 3alMCaHbl PY4YKoOH B

CIEeNMAJIBbHO OTBEJACHHBIX A/ 3TOro sveiikax. OTBETHI, 3allUCaHHBIE B JIIOOOM JPYroM MeCTeE,
OLIEHUBATbCA HE OyIyT.

o Ecnun Bam HE0OX01MMO HCIIONIB30BATh YEPHOBUK, UCTIOIB3YHTE 00paTHBIE CTOPOHBI JIMCTOB
JAHHOTO KoMmIulekTa. IlomMHuUTE, 4TO BCE, YTO HANMCAHO BHE CHELHAJBLHO OTBEACHHBIX AYeeK
OLICHUBATBLCA He Oy/eT.

. Bb1 MoskeTe monpocuTh 0pUIIMAEHYIO BEPCUIO TaHHOTO KOMIUIEKTa Ha aHTJIMACKOM SI3BIKE
JUIl yTOUHEHHUS TEKCTA.

o Ecnmu Bam HeoOX0OMMO MOKMHYTH JIA0OPAaTOpUIO (ITOCETUTHh TyaleT WU IOMUTH BOJBI),
MMOAHUMUTE COOTBETCTBYIOIIYIO KapTOUKYy. JlabopaHT OyzieT Bac cCOmpoBOKIATh.

J [Tonku Hax pabouuMM CTOJIAMH HE JTOJKHBI HCIIOJIb30BaThCs BO BpeMs IIPAKTHUUYECKOTO Typa
C LIeJIbIO MPEIOCTABICHUS PAaBHBIX BO3MOXKHOCTEH BCEM yYaCTHUKAM.

. Bbl nomxHbBI €00J1101aTh TPAaBUJIA TEXHUKH 0€30MIaCHOCTH, YKa3aHHbIe B rpaBuiax MXO.

Ecnu Bbl HapymmTe npaBuiia TEXHUKH 0€30MaCHOCTH, BBl MOJYUYUTE MEPBOE MPEIYNPEKICHUE OT
nabopanrta. JlroOble HapylleHHs, MOJyY€HHBIE IOCIIe TEePBOrO MPEAyNpeKICHUs, MPUBEIYT K
Bamemy ymanenuto u3 1abopaTopuu U aHHYJIHMPOBAHUIO PE3YJIbTaTa 3a MPAKTHUECKUI TYP.

o Eciu He 03By4eHO WHHOE, 3aMEHUTh WM TMOJIYYUTh JOMOJHUTEIHHOE KOJIUYECTBO
1abopaTopHOI MOCY bl U PEaKTHUBOB 0e3 mTpadoB MOKHO TOJIBKO OJIMH pa3. Kaxaas nmocnenyromas
3ameHa npuBezeT K mrpady B 1 6amr u3 40 3a npakTHUECKU# TYp.

o JlabopaHT u3BeCTUT y4aCTHUKOB 3a 30 MUHYT /10 KOHIIa Typa.

o [Tocne Toro, kak mnpo3ByuuT KomaHaa «Ctom» («Stop»), Bbl TOMKHBI HEMEHJIEHHO
npekpaTuTh padboty. Eciu BBl He mpekpaTtute paboTaTh WK NMHUCATh B TEUEHUE OJHOM MUHYTHI, Baim
pe3yNbTaT 3a MPAKTHYECKU Typ OyAeT aHHyIUPOBaH.

o [Tocne Toro, kak mpo3ByuuT koManaa «Crom» («Stop»), k Bam mopoiiner naGopaHT u
pacnuIeTcss B COOTBETCTBYIOIIMX MECTax 3aJaHUs U MOMPOCUT pacnucatbes Bac.
o 3areM IIOJIOKUTE 3aJaHUE B KOHBEPT M CHANTE €ro BMECTE C BallUM IPOLYKTOM U

miactuHkaMu TCX [ olleHHUBaHUs.

MpaBuna TexHMKn 6e3onacHoOCTU

o Bo Bpemst mpeGbiBaHus B 1abopaTopu Bel 10KHBI OBITH B 3aCTETHYTOM XaJlaTe U 3aKPbITON
00yBH.

o PaboraiiTe TONbKO B 3alIUTHBIX WM COOCTBEHHBIX oukax. He paspemaercs HOCUTH
KOHTAKTHBIE JINH3BI.

o B naGoparopuu 3anperniaercs MUTh BOJLy, IPUHUMATH MHILY WK )KE€BATh JKBAUKY.

o PabGoraiite Tonbko B oTBeieHHOM Bam mecrte maGopatopuu. IlognepkuBaiite YuCTOTY Ha
paboueMm cTojie 1 B MECTax OOIIEro MOJIb30BaHMS.

o 3anpemiaercss MNPOBOAUTH IOCTOPOHHHME, a TakXke MOAMPHUIMPOBATh MPEATIOKEHHBIE
JKCIIEPUMEHTBI.

o He 3anonnsiite nunerku prom. Mcnonp3yiite s 3TOro rpyury.
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° HezamennurensHo yOupaiite pa3OUTYIO MOCYAY M PA3IUTHIC KUAKOCTH C I10JIa M BallIero
pabouero Mecra.
J Bce oTxonbl criemyer yTUIU3UPOBAaTh COTVIACHO MHCTPYKIUSM. BoIHBIE pacTBOPBI MOXKHO

CIIUBATh B pakOBHHY. OpraHUYECKUE OTXOIbI JIOJDKHBI OBITH TIOMEIICHBI B CIICIIUATBHO ITOMEYCHHBIN
KOHTEHHEP.
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Pu3nyeckme KOHCTaHTbI U YpPaBHeHUA
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B 3TOM KOMIUIEKTE 3aa4 aKTMBHOCTH BCEX YAaCTHIl B BOAHOM PAacTBOPE CUMUTAIOTCS PAaBHBIMHM MX
MOJISIPHBIM KOHIIGHTpauusiM B Moub/1. s ympouienus (opmMya M BBIPRXKEHUH NPHUHSITO, YTO
CTaHJapTHasi KOHIEHTpauus C = 1 Mo/ onyuieHa.

[TocrossnHas ABorajpo:
YHuBepcanbHas ra30Basi HOCTOSIHHAS:
CrangapTHoe JaBJICHHE:
ATMmoc(epHoe TaBlieHHe:

Hynp o mikane Lenbcust:
ITocrostnnas @apanes:

Barr:

KWJIOBATT-Yac!

[TocTostnuas [1nanka:

CkopocTb cBeTa B BaKyyMe:
DneMeHTapHBIN AEKTPUYECKUH 3apsi:
DneKkTpruyecKasi MOIHOCTb:

KIII:

CootHouenue [Inanka-OnHmTeHa:
YpaBHEHHE UEATLHOTO rasa:
CBobopnas sueprust [ mdoca:

Benuuuna Q st peakiuu

aA(aq) + b B(aq) = c C(aq) + d D(aq):
VYpasuenue ['enaepcona-I'accennbaxa:

VYpaBuenue Hepucra-Ilutepcona:
rne Q paBHa COOTBETCTBYIOIIEMY

kod(puimenTty A TOJypeaKIuu
BOCCTAHOBJICHUS

3axoH JlambepTra-bepa:

Kunernueckue ypaBHEHUs B

MHTETpajIbHOI popme:

- Hynesoi nopsioxk:

- [lepBblii MOPSIOK:

- Bropoit nopsiok:

Bpewms nonynpespalienus Ui peakiuuu
IIEPBOTO MOPSIIKA!

CpenneuncnoBast MolsipHas macca My:
CpenneBecoBas MossipHas macca M

WNnpaexc nomuancnepcHocTH lp:

NMpumeyaHue

Na = 6.022-:10%° monp *
R = 8.314 Jx mons L K™
p°=16ap=10°IIa

Pam = 1 arm = 1.013 6ap = 1.013-10° I1a

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

1 kBt-u = 3.6-10° [Tk
h =6.626:10"%* I ¢
€c=2.998108 mc?
e =1.6022-:10° Kn
P = AExI
n= Puonesul PnpuMeHeHHoe
E =hc/z
pV =nRT
G=H-TS
A/G° = —RT InK°
AG° = —n F Ecen®
A/G = A/G° + RT InQ

o LY
[A]a[B]F )
pH =pK, + log [AH]
E=E°— I:—;InQ

mpu T =298 K, 2 1n10 = 0.059 V

A=¢lc

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

hp= In2/k
_ 2iNiM;
XN
_ ZiNiM}
- XN M,
M,
M,

M,

M,

I, =

2910705070003 HU3MCPCHUA MOJ'IHpHOﬁ KOHIOCHTpALlUA YKa3aHbl KaK «M» WM «MOJIB/TI».

1M =1 wmoap/n
51st IChO - Practical Exam
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NMepnogunueckas 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
11 12 13 14 15 16 17 18
Na | Mg | 3 4 5 6 7 8 9 10 11 12 |Al|Si| P | S | Cl|Ar
22.99 24.31 26.98 28.09 30.97 32.06 35.45 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 a7 48 49 50 51 52 53 54
Rb|Sr|Y | Zr | NbfMo|Tc |Ru|Rh|Pd|Ag|Cd|In |[Sn|Sb|Te | I | Xe
85.47 | 87.62 [88.91 | 91.22 | 92.91 | 95.95 - 101.1 1029 | 106.4 | 1079 | 1124 | 1148 | 118.7 | 121.8 | 127.6 | 126.9 | 131.3

55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Bafjsznn| Hf | Ta|W |Re |Os | Ir | Pt |Au|Hg | Tl |Pb| Bi | Po| At | Rn
132.9 137.3 178.5 180.9 | 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|5%; | 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
138.9 140.1 | 140.9 144.2 - 150.4 | 152.0 | 157.3 | 1589 | 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
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Koabl 6e3onacHocTH
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




PeaktuBbl

IOna Bcex 3apayd
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PeakTus

MapkupoBaH Kak

Koanl omacuocTn

JlenoHusupoBaHHas BOJA B:
- npoMbiBasike (Ha pabouem
CTOJIC)

TEMHOM IJJaCTUKOBOI OaHKe

- IJIACTUKOBOM OYTBUIKE (Ha Deionized Water He omacho
pabodem croiie)

- IUIACTUKOBOM KaHucTpe (B

BBITSDKHOM IIKaQy)

DTaHOJ B IPOMBIBAJIKE Ethanol H225, H319
Oo6pasern 6emoro BuHa, 300 M1 B Wine sample H225. H319

Ona 3apgaum P1

PeakTus

MapkupoBaH KakK

Koanl omacHocTn

4-autpoben3anpaerua, 1.51 r B
0aHOYKe U3 TEMHOI'O CTEKIIA

4-nitrobenzaldehyde

H317, H319

Omroent A, 20 MJI B CTEKIITHHOM

H225, H290, H304, H314,

st TCX B TEMHOM ITy3bIpbKE

(raxoHe Eluent A H319, H336, H410
Omoent B, 20 Mi1 B CTEKIITHHOM Eluent B H225, H290, H304, H314,
dakone H319, H336, H410
Oxone® (nepokcoMOHOCYIb(AT

Kautust), 7.87 T B IUTACTUKOBOM Oxone® H314
y3bIPbKE

Obpasent 4-nutpobensamaeria TLC standard H317, H319

Ona 3apgaum P2

PeakTus

MapkupoBaH KaK

Koanl omacHocTn

1 M pactBop THOIIMaHATA Kalus,
20 MJ1 B IIIIaCTUKOBOM OYTBUIKE

KSCN1M

H302+H312+H332, H412

0.00200 M pactBOp THOLIMaHATA
Kaust, 60 MJI B INIACTHKOBOM
OyTBUIKE

KSCN 0.00200 M

He omnacuo

1 M pactBop xiopHO# KucIoTHI, 10
MJI B IUTACTUKOBOM OyTBIJIKE

HCIO4

H290, H315, H319

0.00200 M pactBop xene3za(lll), 80

TEMHOI'O CTCKJIa

o Fe(l11) 0.00200 M He onacno
MJI B IIJTACTHKOBOM OYTBLITKE
0.000200 M paCTBopvmeneza(lll), Fe(111) 0.000200 M He onacto
80 MJ1 B JIaCTUKOBOM OYThUIKE
0.3% pacTtBop mIepokcHIa
BOJIOPOAA, 3 MJI B OYTHUIOUKE W3 H202 He onacho

51st IChO - Practical Exam




Ona 3apaun P3
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PeakTus

MapkupoBaH KaK

Koanl omacHocTH

0.01 M pactBop nonaa, 200 mu B

IJIACTUKOBOM OYTBUIKE

12 H372
OYTBUIKE U3 TEMHOTO CTEKJIa
0.03 M pactBop THOCYNIB(aTa HATPHS,

o Na2S203 He onacuo

200 mu1 B IIIaCTHKOBOM OYTBIJIKE
1M paCTBOIiNaOH, 55 M B NaOH H290, H314
TUTACTUKOBOM OyTBHIITKE
2.5 M pactBop CEpHOI KHCIIOTHI, H2SO4 H290, H315, H319
80 MJ1 B IaCTUKOBOM OYTBUIKE
0.5M paCTB?p noauaa Kauus, 25 Mi1 B KI H372
TUTACTUKOBOM OYTBHIITKE
WNonar xanus, npumepro 100 mr
(Tounast Macca yka3zaHa Ha 3TUKETKE), KIO3 H272, H315, H319, H335
B CTEKJIIHHOM (DJ1aKOHE
PactBop kpaxmaina, 25 M1 B Starch He omacto

51st IChO - Practical Exam
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O6opyanoBaHue
Ons Bcex 3apayd
IlepconasbHOe 000pyI0BaHUE KouunyecTBo
TpexkiananHas pe3suHoBas rpyla 1
3aluTHBIE OUKH 1
[InactuxoBas OyThuiKa Ha 1 J1 4711 OpraHUYECKUX 1
OTXOJI0B, MapKHpoBaHHas kak “Organic waste”
Bonpimume 6ymaxabie canderku 15 wr
Masbie OymakHbIe caadeTKH I KIOBET 30 mT
[Inaress (601b1101H) 1
IInatens (ManeHbKHIA) 1
CexyHiomep (4achl) 1
Kapangam 1
Crupka 1
UYepHas pyuka 1
Mapxkep i1 nocyasl 1
Jluneiika 1
OO011ee odopynoBanmne KoaunuecTBO

Y®-namna a5 Buzyanuszanuu (mpossienus) TCX

2 Ha KOMHATY

Konopumerp

5 Ha KOMHATy

Ilepuarku

Bce pasmepsr (S, M, L, XL)
JOCTYIIHBIC Ha OOIIEM CTOJIe

KonTeilinep co ibaom

1 na xomMHaTy

Ona 3apaun P1

IlepcoHanbHOe 000pyI0BaHHE

KoaunuecTBO

[ITaTus u:
- My@ra ¢ manieHbKOH JTanKkou
- MydTa ¢ 60ab11101 JTanIKON

[EEN

Konnyeckas xonb6a co mmudom, 100 mn

Konundeckas xosba co g om, 50 M

OOpaTHbBIN XOJI0TUITEHUK

MarnuTHas Meliangka ¢ HarpeBoMm

Kpucrammmsarop

MarsuTuk s MeIIanku

Kon6a bynzena

BOpOHKa BIOXHepa C PE3MHOBBIM YIIJIOTHHUTCIICM

[TonMATHIIEHOBBIN MAKET C 3aCTEKKOMN C 3 KPYTJIbIMU

bunbTpamMu

Yamuka [letpu

Crakan i nposenenust TCX, MapkupoBaHHBIN Kak

“TLC elution chamber”

N I RIS

[TonuaTHIIEHOBBIN NAKeT ¢ 3acTekKou ¢ Tpems TCX-
TUIACTUHKAMH (C (ITyOpeCIeHTHBIMH UHIMKATOPaMu),

MAapKUPOBAHHBIN KOJOM YYaCTHUKA

Kanwmmuisipe! s TCX (B warike [lerpn)

IImacTHKOBEIN TUHIIET

CrekIsHHAas IMaJloYKa

MepHsbIit unuHAp, 25 M

Crakan, 150 M

NP (R kD

51st IChO - Practical Exam
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[TonmaTHIICHOBAST BOPOHKA JIJIS CHIITYYHX BEIECTB 1
OpnHOpa3oBbIe TUIACTUKOBLIEC numneTku [lacrepa 2
CrekissHHAs OaHOYKA M3 TEMHOT'O CTEKJIA JUII 00pasia
TCX, 1.5 M1, ¢ KpbIIKO#H, MapkupoBaHHas Kak “C” u 2
“R”
[IpenBapuTenbHO B3BeMIeHHAs OaHOYKA U3 TEMHOTO
crekia, 10 mi1, ¢ KpBIIKO#, MapKUPOBaHHAs KOJAOM 1
y4acTHHKA.
ITaymouka J1j1s1 U3BJIEUEHHUS MAarHUTa U3 KOJOBI 1
Ona 3apaum P2
IlepconajibHOE 060py10BaHHE KoanuecTBo
ITumerka Mopa, 10 M 1
I'panynpoBannas numnerka, 10 mi 3
I'pamynpoBanHas numneTka, 5 mi 3
[lItaTuB 11 npoOUpPOK 1
[TpoOupkm 15
[TpoOxu a1 mpoOupoK 7
KroBeTka i1 KOJopuMeTpa, [UTHHA ONTHYECKOTO TyTH 9
1.0cm
Crakan, 100 mi 2
OpaHOpa30BbIe IIACTUKOBLIC MUIeTKH [lactepa 15
Ona 3apaun P3
IlepconajibHOE 000pPYy10BaHHE KoaunyecTBo
JlabopaTopHBIi MITATUB C 3AKUMOM JIJIsl OFOPETKH 1
Bropertka, 25 mi 1
CreKkIIsIHHAs BOPOHKA 1
Konndeckas xonba 6e3 numda, 100 v 3
Konnyeckas xonba 6e3 numda, 250 mn 3
Crakan, 150 M 1
Craxkan, 100 mn 2
MepHnas kos6a, 100 my, ¢ npoOkoit 1
IMTunetka Mopa, 50 Mt 1
ITunerka Mopa, 25 M 1
IMunerka Mopa, 20 mi 1
Mepusblit unusap, 25 M 1
Mepusbrit muaap, 10 Mo 1
MepHbIi HUIUHAD, 5 M 1
OpnHopa3oBble TIaCTUKOBLIE numneTku [lacrepa 3
ITnenka “Parafilm” 20 mr

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

3anaua P1. OkuciieHue HUTPOOEH3aIbIernaA.

[Tepoxcomonocynb(ar Kamus (nedcTByrommii koMnoHeHT OX0Ne®) sBIsSeTcs OKUCIHTENEM,
KOTOPBIM JaeT B KauecTBE MNPOAYKTOB BOCCTAaHOBJICHHS TOJBKO OE3BpEIHBIN Cynab(aT Kajusl.
[IpoBeneHne peakuuii OKHCIECHHUS B BOJHO-3TAHOJBHOM Cpele IO3BOJSET OTHOCUTh €€ K Tak
Ha3bIBAEMBIM «3EJIEHBIM PEAKLIUSIM.

B »sr1oii 3amaue Bam mnpeasiaraercsi ocylecTBUTh OKHCJIeHHEe 4-HUTPoOeH3a/bAeruaa,
NMEePEeKPUCTAIIN30BATH NMPOAYKT, CPABHUTH 3(P(PeKTUBHOCTL Pa3HbIX 3J110eHTOB s TCX u
OLIEHUTDH YUCTOTY MPOAYKTA.

BuuMaHue: oTX0Abl 3TAHOJA W JJII0EHTA CjelyeT BbLUIMBATH B 0aHKY /sl OPraHMYeCcKUX
oTxo0B “Organic waste”.

MeTtoauka

l. Oxmnciienne 4-HUTPOOEH3AIbAECTHAA
1. CwMmemnaiite 20 M1 BOJBI U 5 MJT 3TaHOJIA.
2. IlomecTUTE MarHUTHK VISl MEILIAJIKH B KOHMYECKYI0 K0JI0y co mutugom Ha 100 mir.

3. [JloGaBbTe Bech BblIaHHBIM Bam 4-nutpobensanpiaerun (1.51 r). JlobaBbTe BClO
IPUTOTOBJICHHYI0 paHee CMeCh BOJa/3TaHOJ. 3JakpenuTe Koja0y B Janke. BkJrouwnre
nepeMeNIMBAHME 1 3aTeM JJ00aBbTE B PEAKIIMOHHYIO CMECh Bech BhiaHHbIH OXone® (7.87 r).

4. IIpucoennuuTe 0OpaTHBIA XOMOIWIBHUK, Kak Moka3aHo Ha pucyHke 1. [lognumure Bamry
kapTouky HELP. JlaGopaHT nonoiiner k Bam u BKIIIOUUT nojjauy BOJbI U HArpeB.

= bonblwana nanka

== ¥ ManeHbKas nanka

ﬁﬂ £ _Cn )

PMCyHOK 1. Yemanoeska ons kunsuenust peaKl/!MOHHOZZ cmecu ¢ 06paInglM XOJLOOUNbHUKOM.

51st IChO - Practical Exam 11



BLR 1

S. HarpeiiTe peakuuoHHYI0 cMech A0 cIaboro KumneHus (TMpUONHM3UTENHHO OJIHA KAaruis
KOHJIEHCATa B CEKYH]ly) W MPOAOIKANTE KUIIATUTh CMECh B TeUueHHE 45 MUHYT. MeTKa Ha IUIUTKE
IPUMEPHO COOTBETCTBYET MOIIHOCTH, KOTOpas HEoOXOoAMMa JJsi PEKOMEHJOBAaHOW BBIIIE
MHTEHCUBHOCTHU KUIICHUSI.

6. BoikjaounTe MEIAIKy U HarpeB U yoepure B CTOPOHY. OcTaBbTe PEAKIMOHHYIO CMECh
oxJyaxaaTbes Ha 10 MUHYT. 3aTeM OMECTHTE KOJIOY B KpUCTAJUIN3ATOP, HAITOJIHEHHBIN CMECHIO JIb/a
U BOJIbI, U OCTaBbTe ellie Ha 10 MUHYT.

7. CobepuTe ¥ 3aKpenuTe Ha INTATHMBE IPU IOMOIIM MAJEHbKOW JIAlKU YCTAHOBKY JUIS
¢ubTpoBaHMS B BaKkyyMe, Kak Noka3aHo Ha pucyHke 2. Iloanummure cBoro kaptouky HELP.
JlaGopaHT moIOMIET U MOKaXEeT, KaK IPUCOEIUHUTD Ballly YCTAHOBKY K BaKyyMy.

-« BopoHKa broxHepa

........ <«—— ®unbTpoBanbHaa bymara

~«~———— Pe3nHOBbLIN yniOTHUTEND

ManeHbKadA nanka

AN

Bakyym

Pucynox 2. Yemanoska ons gpunempoganus noo 8axyymom.

8. INomecTHTE KPYTIIbIA GUIBTP B BOPOHKY BroxHepa, cMOUYMTE €ro BOJON U paCHOI0KHUTE TaK,
YTOOBI OH 3aKPbUI BCE OTBEPCTHS.

9. IlepeHecuTe CcycrneH3uI0 NpPOAYKTa Ha BOpPOHKY broxHepa, moJcoeIMHHTEe BaKyyMHBIH
IUIAaHT U OTKPOHTE KpaH Ha BakyyMHOW JMHMM. TIIaTenbHO HNPOMOiiTEe OcCaloK Ha (UIbTpe
JEMOHNU3UPOBAHHON BO/IOM (KaKk MUHUMYM 4 %20 mi).

10. OcTtaBbTe 0caioKk HA QUIBTPE B TEUCHHE 5 MUHYT A CylIkd. OTCOeIUHUTE BaKyyMHBIN
IUTAHT W 3aKpOWTE BaKyyMHBIM KpaH. MaJIeHbKUM IIMatresieM O0TOepUTe HEMHOTO (Ha KOHYMKE
mimnarens) IpoaykTa B 0aHOUKY M3 TEMHOTO cTekiia Ha 1.5 mi ¢ ormMeTkoii C. 3akpoiiTe 6aHOUKY U
coxpanmute ee 1 yactu 11 aroit 3agaun.

11.  IlepeHecure ¢ GpuIbTpa HEOUUIICHHBIM MPOIYKT B KOHUYECKYIO KOOy co nutnpom Ha 50 mil.

12. BbuieiiTe ¢uabTpaT u3 kKouObsl byHzena B 6anky “Organic waste” W NpOMOiiTe BOPOHKY
broxnepa u kon0y byn3ena staHonoMm u Bomoi. OTxonsl 3TaHoNa cauBaiiTe B Oanky “Organic
waste”.
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. Mepekpuctannusaums npoaykra

1. Cwmemraite 9 M1 Boasl 4 21 M1 dTa”oa.
2. IIpoBeauTe NEepeKpUCTAUIM3ALNAI0 HEOUUIIEHHOrO IpoaykTa. [lepeHecuTe HEOUMILEHHBIN

MPOAYKT C (pUIIbTpa B KOHHYECKYIO KoJIOy co numdom Ha 50 mi. Cobepure YCTaHOBKY KakK JIs
cuHTe3a Ha puc. 1. [IpueliTe MUHIMATBLHO HEOOXOJUMOE KOJIUYECTBO MPUTOTOBICHHON BOJIHO-
staHosibHOU cMecu. IlomHummuTe Bamy kaprouky HELP. JlaGopanT momodaeT asis TOro, 4yToObl
BKIIIOUUTH BOAY, IIEpeMEIIBaHie 1 HarpeB. [Ipu HeoOXoquMocTH, J00ABISITE BOJHO-3TAHOIBHYIO
CMeCh HEOOJIBIIIMMH TTOPIUSAMHU YePe3 BEPX XOJIOAMIbHHKA.

3. Ilo OKOHYaHMM KpUCTAUIM3ALMU IPOLYKTa, BOCHOJB3VHTECh IIPOLELYpPOH, ONHUCAHHOU
panee (myuktel 1.7 mo 1.10) mas Toro, 9ro0bl coOpaTh ocamok. MalleHbKUM IIIIaTeIEM 0TOEPHTE
HEMHOI'0 MEPEKPUCTAIUIM30BAHHOIO IPOJAYKTa B 0aHOUKY M3 TEMHOrO CTEKJIa NOANMCAHHYIO R.
3akpoiiTe 6aHouKy 1 coxpanuTte e€ st yactu |11 aToit 3amaum.

4. IlepeHecuTe OUMIIECHHBIN NPOAYKT 0AHOUKY, NOJANKUCAHHYIO KOJOM YYacTHHKA. 3JaKpoOiTe
0aHOUKY.
5. BoLieiite ¢uasTpaT B 0aHKy, nmoanucanHyto “Organic waste”, ¥ NOJHUMHTE KapTOUKY

HELP. JlaGopaHT moaoiAeT i TOTO, YTOOBI BHIKIIOYUTH BOY.

Il AHanus npoaykrta no TCX

1. IloaroroBka crakana jaasi TCX. HaJjeiite Ha nHO cTakana npuOmmsutenbHo 0.5 cMm 1o
BbIcoTe amoeHTa A. Hakpoiite crakan yanikoil [lerpu. IlogoskauTe 1noka napbl 371K0€HTa HACHITST
atMocgepy B Kamepe.

2. IloaroroBka 06pa3uoB. Bam Beiian oOpasen 4-HUTpoOeH3aIbAeTH 12 B 0aHOUYKE U3 TEMHOTO
crekna, moamucanHoii TLC standard (momeuaiite ero S ma mmactmae TCX). dobaBbTe
npubu3nuTebHO 1 MIT 3TaHoNa B Kaxayio u3 Oanouek (momeuensl C, R, TLC standard) mis
pacTBOpeHHs 00pa3IoB.

3. IoaroroBka miaactunbl TCX. AkKypaTHO KapaHJalloM HapucyiiTe nTuHHUIO crapTa (1 cM
BBIILIE HWKHETO Kpas IJIAaCTUHBI) U OTMeThbTe TOYKM HaHeceHHs 3 obOpasuos. Ilognummre ux S
(ucxomnoe coenunenne), C (HeoUHICHHBINH TPOIYKT) U R (epekpucTaiiin30BaHblil MPOAYKT), KaK
II0Ka3aHo Ha pucyHke 3. CieBa BBepXy IutacTUHb! HanmnmmTe Bamr Kox ywacrauka. CripaBa BBepxy
IUIACTHHBI HANUIINTE, KaKoil 37mroeHT Bbl ncnosp3oBanm (cHavana A, motom B). Hanecure Tpu
o0paslia Ha KaKAYH0 MJIACTUHKY C TOMOIIBIO KAITUJISIPOB.

Kon vaacTanka AgmB

| em : 8 c R

Pucynox 3. [lodeomosxa nnacmunox TCX
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4. IIposenenne TCX ananm3a. Ilpu nomomu nuHIETa NOMECTHTE IOATOTOBIEHHYIO
rmacTuHy B ctakal st TCX u HakpoiiTe ero yamkoi [lerpu. Joxaurech, moka GpoHT IIrOEHTA
NOJHUMeTCH 10 NpUOIM3UTENBHO 1 CM OT BEepXHEro Kpas IuiacTUHbl. M3BJEKHTe IJaCTHUHKY
MUHIETOM, OTMEThTE (POHT DJIFOCHTA KapaHIalllOM U JIaliTe IUIaCTUHE BBICOXHYTh Ha BO3JIyXE.

S. IlposiBaenue TCX mnaacrunku. Ilomecture mmactunky non Y®-nammy, koTopas
HaxoauTcs 1moj oomiel Tsaroi. Q0BeanTe KapaHIallloM BCE BUIUMBIC MATHA.

6. BrLieliTe JI0EHT B OVTHLIKY, HOANUCAHHYIO “Organic waste”.
7. IloBTOpuUTE maru 1, 3, 4, 5 u 6 3TO# YacTH, UCIIOJIB3Ys ATIOCHT B.
8. IlomecTuTe Bammm niacTUHKYU B MOJUATUIICHOBBIA MAKETHK C KOJAOM YYaCTHHKA.

3anoiHUTEe HUXKE NPHUBEIECHHBIE PUCYHKH IUIACTUHOK pe3ynpTaTamu TCX-aHanuza (HaHeCHTe
obHapykeHHble Bamu msiTHa). Bbl MOXkeTe MCHONIB30BaTh 3TH PUCYHKH JIsi BHIOOpa OTBETOB HA
BOIPOCHI B KOHIIE 3a7aun. CaMu pUCYHKHU He OyIyT OLEHUBATHCSI.

Eluent A Eluent B
R BT |------ j---4 F---t------ J------ $---4
S C R S C R

B KoHIIe SKCIIepUMEHTaIbHOTIO Typa IJIaBHBIN Ja00paHT BO3bMET y Bac ClIEIYIOIIEE:

- CreknsaHHYI0 0aHOUKY C MEpPEeKPUCTaNIM30BAHHBIM MPOIYKTOM, MOAMUCaHHYI0 Bammm
KO/JI0M VYACTHHMKA;

- [Tnactuael TCX (A u B) B mommdTHIEHOBOM TMakeTe, MOANUCAHHBIM Bammm Koaom

YYaCTHUKA.

Bsl nepenacre:

IlepexkpHuCTANIN30BAHHBINA POYKT O
TCX niactuna A O
TCX nnacruna B O
Hoanucu
YyacTHUK I'naBHbII TabOpaHT
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Bonpochbl
1. HN300pa3ure CTPYKTYPY KOHEYHOI'O OpPTraHUYECKOIo pOAyKTa peakuuu

4-uurpobensanbaeruaa c Oxone®.

2. Ha ocnoBanuu Bamux pesynapratoB TCX aHanu3a gaiiTe 0TBeThbI Ha CIEIYIOIINE BOIPOCHI.
J Kakoii a:110eHT J1yuliie ucnoab30BaTh A KOHTPOJIA 32 XOA0M peakiuu?

oA oB

J Heounmennsiit npoaykt (C) coaep>xut ciieibl 4-HUTpOOEH3aIbAeTH !

o IlpaBna O Jloxs

o [epexpucrammu3oBanublii TpoayKT (R) conepxuT ciens 4-HuTpoOeH3anbIeTHaA:

o IIpaBaa o Jloxb
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OnpeneneHue OnpepeneHue
3anava | Bonpoc | KanuGposka | O henor o€ | p2.1 | P2.2 | P23 | dopmynsl | P2.4 | P25 | Beero
" KoMnnekca
14 Ouykm 10 6 3 4 3 9 3 5 20
6annos
Pesynbtar

3agaua P2. Xene3o B BuHe

YKene3o — aeMeHT, KOTOPBIN YacTo coaepxuTcs B BUHE. Eciu ero konnentpanus npessimaer 10 - 15 mr Ha
mutp, To okucieHue xene3a(ll) mo xemeza(lll) Moker mpHBECTH K OOpa30BaHHUIO OCAAKa M CHUKCHHUIO
KadecTBa BuHA. CleoBaTellbHO, HEOOXOIUMO KOHTPOJIMPOBATE COJIEPIKAHNUE JKejle3a B BUHE B MPOIECcCe ero
MPOM3BOJICTBA.

[Ipu oueHs ManeHPKUX KOHIIEHTPALHAX JKEJIe3a €r0 MOKHO KOJTMYECTBEHHO OIMPENEIIUTh KOJIOPUMETPUIECKH,
WCIIOJB3YS peakiuio oOpa3oBanus komiuiekca sxenesa(lll) ¢ tuormanarom SCN™.

B 3T10i1 3a1a4e BbI JOJIKHBI, MCIOJb3YS KOJIOPUMETPHUIO, H3MEPHUTH 00LIYI0 KOHLIEHTPALUIO JKejle3a B
BBIIAHHOM BaM o0pa3ne 0ejJioro BHHA M ONpPeEIeJUTh CTEXHOMETPUYECKHH COCTaB KOMILIEKCA
skesie3a(Ill) ¢ Tmonuanarom.

BAXXHO

° B sroii 3amaue Bam BwImanbl aBa pactBopa coseid xkenesa(lll) u aBa pacTBopa THoIMaHaTa
KaJiusl pa3HbIX KOHIIEHTpalUi. byibTe oueHb BHUMATENbHBI, YTOOBI HE TIEPEIyTaTh UX.

o ITocne Toro, Kak Bbl IPUTOTOBUTE PACTBOP VISl KOJOPUMETPHUH, IIPOBOJUTE U3MEPEHUS HE
MI03Ke, YEM Uepe3 yac Mociie CMEUICHUS.

o Korna Bam nmotpedyercs konopumetp, nogaumure kaprouky HELP. JlaGopant npunecer Bam
kosiopumerp. Konopumerp Oynet B noiaHoM Baiem pacniopsikenuu B Teuenue 15 munyt. Jlabopant
MOTPOCHUT Bac OCBOOOIUTH KOJIOPUMETP Cpa3y MO OKOHYAHUU U3MEPEHUI 1K yepe3 15 MUHYT mocie
ero Bb1aun. Eciii cBOOOAHOTO KOJIOpUMETpPa HE OKAXKETCS, BaC 3aIHIIYT B JINCT OXKUJAHHUS.

o HucTpykius mo paboTe ¢ KOJOPUMETPOM MPUBECHA Ha CIEAYIOUIeH CTpaHHIIe.

o Konopumerp Bam JanyT UCHOIb30BaTh He Oojiee Tpex pa3 o 15 MUHYT.
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MHCTPYKUMSA NO MCNONb30BaHMUIO KONopuMeTpa

Pexxumbl: cneBa nponyckaHue / cnpasa
nornowieHue”

Oucnnen
HanpaBneHve
X04a CBETOBOIoO
ny4ya
[NNHHBI BOSH y
p— ——— —  — —— — N
470 570 605
[wnck
BblbOpa 63 o
PEXMMOB TCek ons
KIOBETbI
KHonka OK
. BcraBbTe BUIIKY ceTeBOro Kades B pO3ETKY.
. Y6enureck, 4TO BBIOPAH PEKUM HU3MEPEHHUsI MOTJIONIEHUS (ToAcBeunBaeTcs «Absorptiony).

Ecnu 310 He Tak, TO BpallaiTe AMCK BBIOOpA PEXHMOB /0 T€X MOp, MOKA MyHKTUpHAs JIMHUS HE
MOSIBUTCSI BOKPYT HAIIHICH «Absorptiony, mocie uero HaxmMure KHonky “OK”.

. Bpamaiite auck BeIOopa pesKUMOB 10 T€X MOp, MOKA MYHKTUPHAs JIMHUS HE MOSIBUTCS BOKPYT
Tpebyemoii JuinHbI BOJHBI (470 HM). 3aTeM HaxxMuTe KHONKY “OK”.
. 3anoiHUTE KIOBETY pacTBOPOM CpaBHEHMS (BBICOTA pAacTBOpPA MPUMEPHO 3 CM) U MOMECTUTE

B OTCEK JUIsl KIOBETHI JI0 yropa. bybTe BHUMaTeNbHBI, YTOOBI TIPABMIIBHO OPUEHTHPOBATH KIOBETY
(cMoTpHTE CXEMY HUXKE). 3aKpOHTE KPBILIKY KIOBETHOTO OTCEKA.

. Bpammaiite quck BeIOOpa pesKMMOB JI0 T€X MOp, OKAa MyHKTUPHAS JIMHUS HE TIOSBUTCS BOKPYT
Haamucu “Absorption”, u HaxxmuTe KHONKY “OK”. Mcnonp3ys QUCK BBIOOpa PEKUMOB, BBIJICITHTE
nyHKT MeHio “Calibration” u Haxxmure kHonky “OK”.

. [Momoxxaute moka Ha 3kpane He mosBuTcs 3Havenue 0.00 (wmm —0.00).

. 3aroHUTE Ty K€ KIOBETY aHAIM3HPYEMBIM PaCTBOPOM (BBICOTA paCTBOpA MPUMEPHO 3 CM) U
MTOMECTHTE B OTCEK JIJISl KIOBETHI JIO YIOpa. 3aKpOMTE KPHIIIKY KIOBETHOTO OTCEKA.

) 3anummuTe 3HAYCHUE TOTJIONIECHHUS B TaOIHILY.
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KioBeTa
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l. OnpeneneHMe coaepxaHusa xxene3a B BUHE

HanpaBnenwue
xoa CBeTOBOro
nyya

B 3T10ii yacTn 3amauu Bbl Oynere ucnoab3oBath 0.000200 M pactrBop keae3a(Ill) m 1 M pacrBop

THOLIHAHATA KaJus.

MeToauka
1. IlpuroroBbTe pacTBOpbl B 6 NPOOMpPKAx, CMEIIMBAs HEOOXOAUMBbIE OOBEMBI HCXOIHBIX
pacTBOPOB, KaK yKa3aHO B TaOJuUIIE, C TOMOIIBIO TPaJyHPOBAHHBIX MTUIETOK.

Homep npooupku 1 2 3 4 5 6
0.000200 M pactsop 1.0 ma 2.0 M 4.0 M 6.0 M1
xeneza(1ll)
1 M pactBop xntoproid 1.0 ma 1.0 ma1 1.0 ma1 1.0 ma1 1.0 M1 1.0 M1
KHUCJIOTEI
Buno 10.0 mn 10.0 M
PactBop nepexucu 0.5 vt 0.5 vt
BOJIOpOAA
JlenonusnpoBanHas 9.5 M 8.5 M 6.5 M1 4.5 M 1.0 M1
BOJIA

2. 3akpoiiTe npoOupky NpoOKaMH U TIIATEIHHO NepeMelanTe coaepKIMOE.

3. Jlo6aBbTe 1o 1.0 Mms1 1 M pacTtBopa THOIMaHaTa Kanus B ipoOupku 1, 2 3, 4 u 5. B mpobupky
6 pacTBOp THMOUMaHaTa Kaiuus He ao0aBisiiTe. 3akpoiiTe TmpoOWpKH TPOOKaMHU W TINATEIHLHO

nepeMernaiTe.

4, [Tocne mpuroroBieHus Bcex pacTBOpoB moaHumMurTe kaprouky HELP, utoOnl nabGopaHT

BBLAAJI BaM KOJIOPUMETP.

5. IloAroToBBLTE KOJIOPUMETP, UCIONB3YS HHCTPYKIMH Ha cTp. 17. Konopumerp nomxeH ObITh
YCTaHOBJIEH Ha AnuHY BOJIHBI 470 HM. Eciu 3T0 He Tak, yCTaHOBUTE JAJIMHY BOJIHBI CAMOCTOSITENILHO.
Hcnoab3yiiTe 1eMOHU3UPOBAHHYIO BOJY B KAUECTBE pacTBOPA CPABHEHHUS.

51st IChO - Practical Exam
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6. H3MepbTe 3HaUCHUE TOTJIOMICHUS IS paCTBOPA U3 KaK01 podupku (o1 1 1o 6) Ha 3TOoil AnmrHe
BOJHBL. 3anMmuMTe pe3ynbTaThl B Ta0nuiy. Illoanumure kaprouky HELP, uTo6s1 ocBOOGOIUTE
KOJIOPUMETP.

Homep npooupku 1 2 3 4 5 6

Ilornomexnue
(ipu 470 HM)

AHamutnuyeckas
KoHueHTparms Fe*' B 16 32 64 96
npo6upke, ¢(Fe*") / MkM

Kon xonopumerpa

Bonpochbl

1. IlocrtpoiiTe rpaduK 3aBUCUMOCTH IOTJIONICHUS A pacTBOPOB U3 NMpodupok 1 — 4 ot
aHATUTHYeCcKO# KoHIenTparuu Fe®*,
0.8

0.7

0.6

0.5

0.4

0.1

o(Fed+) / MxM
0 J

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

e BriOepure oT IBYX /10 YETHIpEX TOYEK, KOTOPBIE BBl OyJIeTe MCIIOIB30BaTh JJIsl HOCTPOCHUS
KaJMOpPOBOYHOM KPUBOH, M 3aMUIINTE UX B TAOJUILY.

Homep npooupkn 1 2 3 4

3HaueHHe MOTJIOMICHUS,
BBIOpAHHOE IS
MTOCTPOCHHUS
KaJHMOpPOBOYHOM KPUBOH
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2. Hcnonb3ys BbliOpaHHble Bamu TOoukM, NpoBeaMTe KaTMOPOBOYHYIO MPSIMYIO Ha Tpaduke
BBIIIE M ONpPeJeTNTe AaHATHTHYECKYIO KOHIIGHTpAIMIo (B MKMonb -1 +) Fe®" B mpobupxke 5.

c(Fe3+)npompKA 5= MKMOJIb"JT

Ecnu vl ne cmoanu onpedenums c(Fe3t), ona nocneonezo pacuema ucnonvzyiime c(Fe*) = 50

MKMOJIb ‘Jl_l.

3. PaccunTaiiTe MaccoByIO KOHIIEHTpAIMIO (B MI/J) ele3a B UccieayeMoM odpasie 0eraoro
BUHA.

Cm(:Ke1e30) = mr-at
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. OnpepeneHne CTeEXMOMETPUYECKOro cocTaBa KOMMJsiekca

B 31o0ii yactu Bam nmorpedyercst 0.00200 M pacrBop :xenesa(Ill) u 0.00200 M pacTBop THOLHMaHaTa
KaJIusl.

MeTtoauka

B mepBoii yactu 3amaun Bel onpenensiim koHneHtpanuto xene3a(lll) B BUHE MO0 HHTEHCUBHOCTH
OKpacKu KOMIUIEKCA XKeJe3a ¢ ThouuanatoMm. Bo BTopoii yactu BaM npencTout onpenenutb COCTaB
xomuiekca [Fea(SCN)p] 2 9* (koopauHupoBaHHas Boaa He Mokas3aHa), rae a u b — messie uncna He
OoublIe TpeX.

Jlist 510k yactu BaM BbIjaHBI CIEAYIOIMIKE BOIHbBIE PACTBOPHI:
o 0.00200 M pactBop xene3za(Ill) (moakucnennsbit) (80 M)
o 0.00200 M pactBop THONMaHaTa Kanus (80 mur)

Bbl MOXeTe HCIIONB30BaTh MPOOHPKU (C MPOOKaMH, KOTOPBIE CIEAYET BBIMBITH M IMPOCYLIMTH
casipeTkamu ), TpayupOBaHHbIE MMUIMETKU, KOJIOPUMETPHUUECKYIO KIOBETY, KOJIOPUMETP (I10 3aIpocy)
u moboe apyroe o0opyaoBanue Ha Bamem pabodyem mecte, KOTOpoe mokakeTcst Bam mose3HpIM.

1. 3anummre B epBhIC TPU CTPOKHU HIKETIPUBEICHHON TabIUIIBI 00BEMBI PACTBOPOB, IO KOTOPBIM
Bbl CMOJKETE€ OINPEACIUTh CTEXMOMETPUIO KOMIUIEKCA HAa OCHOBE KOJIOPUMETPHUYECKUX
U3MepeHuil. Bam Heobs3amenvHo 3anoniHAms 6ce KoI0HKU. PaccunTaiiTe MOJIBHYIO JTOJIIO XKele3a
B KOMILJIEKCE B KaXKI0M MpOoOHpKe Mo cheayromei Gpopmyiie:

Veeqm
x(Fe3t) =
Veeamn + Vsen-
Ne npobupku 7 8 9 10 11 12 13 14 15

O6beMm 0.00200 M
pactBopa xene3a(Ill),
VEequr) / M

Oo6wem 0.00200 M
pacTBopa THOI[MaHATA
Kanus, Vscn / mMa

MonbHas 1o
xenesa(IIT), x(Fe")

OnTuyeckas
IUIOTHOCTD
(pu 470 HM)

Kog xomopumerpa

2. IoaroroBeTe nmpodupku. Koraa Bce pactBopbl OyayT roToBsl, mogHuMuTe kaprouky HELP,
u nabopaHT BeIgacT Bam xomopumertp.

3. IMoAroTOBLTE KOJOPHUMETP, KaK OIMUCAHO BBIIIE (CM. CTp. 17). Y0enurech, 4To yCTaHOBJIECHA
JuiiHHA BOJIHBI 470 HM. B KauecTBe pacTBOp CpaBHEHMS HCIOJIb3YHTE JEMOHU3UPOBAHHYIO BOY.

4, HN3mepbTe ONTHYECKYIO TUIOTHOCTh PACTBOPOB M3 KaXAOW MPOOUPKH HA STOW JUTMHE BOJHBI.
3anuiuMTe pe3yabTaThl B TAOIUITY BBIIIE.
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Bonpochbl

1. IlocrpoiiTte rpaduK 3aBUCUMOCTH ONTHYECKON IUIOTHOCTH A PAcTBOPOB M3 MPOOUPOK OT
MoJbHO# gomu xxene3a(lll).

11

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

x(Fe™)

0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1

2. IIo pesynpraraMm npoBeneHHBIX Bamu OnbITOB, ompeae/JuTe CTEXMOMETPHUYECKUI COCTaBa
xommekca [(Fe)a(SCN)p] G20,
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3apava | Bonpoc | 1WTPO- | Tutpo- | TUTPO- | 1y | b3y | p33 | P34 | P35 | Beero
P3 BaHue | | BaHue Il | BaHue lll

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

3apaya P3. XpaHeHune BUHa

Huoxcun cepbl SO MCMONB3YIOT B KauecTBe KoHcepBaHTa BHH. [Ipu noGasnennu SOz K BUHY OH MOXXET
pearupoBath ¢ BOjOH, maBas Oucynbdur-uonsl HSOs u mporonst H'. BucynabduTr-noHBI MOryT manee
IpEBPAINATECS B CyIbQUT-HOHBI SO3>” MyTeM OTHIEIUIEHUs BTOPOTO MPOTOHA.

SO; + H,0 = H" + HSO3~
HSO; =H* + 30327

OTU TpH pa3IUYHbIC POPMBI TUOKCH/IA CEPHI B PACTBOPE MOTYT PearupoBaTh C TAKUMH BEIIECTBAMU B BHHE,
KaK areTanbJeruI, KpacuTelu, caxapa u JIp. ¢ oOpa3oBaHueM npoaykToB P. O0miasi KOHIIEHTpaIys JHOKCH A
CEpBI ABJIAETCA CyMMOH KOHIEHTpamuii eé “cBo6omnbix” popm (SO2, HSOs 1 SOz*) u P.

KoHuenTpanus KOHCepBaHTa HOPMHUPYETCS, IMOCKOJIBKY CYIb(QUTBI W IMOKCHI MOTYT HPEACTaBIAThH
OITaCHOCTH JIJISl HEKOTOPBIX ItoJieii. B EBporetickoM coro3e MakcnuManbHas 00Ias KOHIIEHTPANUs THOKCHIA
cepsl ycTaHoBJeHa Ha yposHe 100 mr-im? s kpacHoro Buna u 150 mr-1! ay1st 6e0ro MM po30BOro BHHA.

Bama 3agaya onpeaeauTsh 001yIH0 KOHLEHTPALUIO INOKCHIA cePbl B BBIIAHHOM o0pa3ue 0eJ10ro BUHA

C IOMOUIBLI0 HOAOMETPHUYECCKOI0 TUTPOBAHUSI.

MeToauka

l. CrtaHpapTu3auus pacTBopa Tmocynbdara HaTpusA

1. Bawm Bbeyman oOpazer uucroro uogata kamust KIO3 maccoit mpumepro 100 mr. Tounas macca
oOpa3ia yka3aHa Ha STUKETKe. 3alMIINTEe 3TO 3HaYCHHE B IPUBEACHHYIO HUXKE TaOIHILy.

2. IIpuroroBbre 100 Mn pactBopa Moaara Kaiausi B MepHOil kombe Ha 100 mi u3 Bcero
BBIJIAaHHOTO 00paslia nojara Kaius U IEMOHU30BaHHOH BOJBI. DTOT pacTBOp OyAET Ha3bIBaThCS S.

B xonnueckyto xonby 6e3 nunda Ha 100 M1 godaBbre:

anukBOTy 20 MII pacTBOpa S ¢ MOMOIIBIO TUIETKH Mopa;

5 M1 pactBopa noauaa kanus (0.5 M) ¢ momMoIipio MepHOTO HUJIHHAPA HA 5 MIT;

10 mu1 pacTBOpa cepHO KMCIOTHI (2.5 M) ¢ momoIibio MepHOTro HuiMHApa Ha 10 mit.

e o o 00

4. KpyroBsiMu 1BH:KEHUSIMU TlepeMellIaiiTe coIep)KUMOE KOJIObI, 3aKPOiTe €€ ¢ MOMOIIBIO
rieHku Parafilm u mocraBbTe B HIKHMI 1IKad cTojla MUHUMYM Ha MSATh MUHYT.

5. 3anoyHUTe OIOPETKY BBIIAHHBIM PACTBOPOM THOCYJIb(aTa HATPUS C IOMOIIBIO CTaKaHYMKa.
OTTHTpYiiTe conepKUMOe KOJObI MU MOCTOSHHOM NepememnBaHuu. [locne Toro, kak pactBop
npuodpereT OJeAHO-KENTYI0 OKpacKy, AodaBbTe 10 Kamenb pacTBopa Kpaxmaja ¥ HPOA0JIKaiTe
TUTPOBAHME JO I[IOJHOrO OOECHBEUYMBAHUS pacTBOpa. JamumuuTe O0BEM HU3PACXOJOBAHHOIO
TUTpanTa Vi B TabIuIy.

6. IloBTOpUTE TUTpOBaHUE (11aru 3-5) HEOOXOAUMOE YUCIIO Pa3.
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Macca nonara kanus
(mepenuIIMTe 3HAYCHUE C ITHUKCTKH)

Homep TutpoBanus

V1i/ ma

1

IIpunsitoe Bamu 3Havyenue Vi / M

Il CraHpgapTusauusa pacteBopa nopa

1. C nomompto nunerkn Mopa nepeHecuTe alMKBOTY 25 MJI pacTBOpa Moja, moMeyeHHoro l2, B

KOHUYECKYIo konOy 6e3 muda Ha 100 m.

2. OTTUTpYIiTE CcolIepKUMOE KOJIOBI pacTBOpoM THOCylbdata HaTpus. Ilocme Toro, kak
pacTBop mpuobpereT ONeAHO-KENTYIO OKpacky, AobaBbTe 10 Kamenb pacTBopa Kpaxmaia H

NpPOA0JKAWTE THUTPOBAHME [0 IIOJHOTO 06€CHBG‘-II/IBaHI/I$I pacTBopa.

HU3PACXOJ0OBAHHOT'O TUTpPAaHTA V2.

3. IloBTOpuTe TUTpOBaHME (I1aru 1-2) HEOOXOIUMOE YHCIIO pa3.

3anumure 00bLEM

Homep TuTpoBaHus

V2 / Ma

1

IIpunsitoe Bamu 3Havyenue V2 / i
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[I. OnpepeneHue ob6Lien KOHUEHTpaLMM gQUoKkcuaa cepbl

1. C nomormisio nuneTku Mopa nepeHecute aTukBoTy 50 MJI BUHA B KOHUYECKYIO KOJIOy Oe3 muuda
Ha 250 mu1.

2. C nomoIpo MEpPHOTO MUIUHpaA Ha 25 M1 Jo00aBbTe 12 M1 pacTBOpa TMAPOKCUIA HATPUSA
(1 M). 3akpoiite ko0y mieHkol Parafilm, KpyroBbIMH IBHKEHHSIMU IepeMeNIaiTe COIECPIKUMOE
KOJIOBI M OCTaBbTE CTOSITh KAK MUHUMYM Ha 20 MUHYT.

3. C nmomolIpi0 MEpHOTO IIWIMHpA J00aBbTE 5 MII pacTBOpa cepHOM KUCIOTH (2.5 M) u ¢
MTOMOIIBIO OJIHOPA30BOHl MIacTHKOBOM nuneTku [lacrepa nmpumepHo 2 MiT pacTBOpa Kpaxmara.

4. OTTHTpYIiTe COAEpKUMOE KOJIOBI PacTBOPOM HOJA W3 OIOPETKH 0 TOSBICHUS TEMHOMN
OKpacKH, yCTOHYMBOW B TEUCHHE, KAK MUHUMYM, 15 cexyHa. 3anummre 00beM H3pacX00BaHHOTO
TUTpaHTa V3 B TaOIULy.

5. IloBTOpUTE TUTpOBaHME (Iark 1-4) HEOOXOIUMOE YUCIIO Pa3.
Homep TuTpoBanust Vs / Ma
1
2
3

IIpunsaToe Bamu 3nauenue Vs / M
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Bonpochbl

1. 3anumure ypaBHEHHS BCEX pEaKIWi, MPOTEKAIOMNX TNPH CTAaHAAPTU3AIMH PpacTBOpa
THOCYJb(aTa HATPUSI.

2. PaccunTaiiTe MOJISIpHYIO KOHIIEHTPALHIO THOCY Ib(aTa HAaTpus B pacTBope. MousipHas Macca
nozara kamus pasaa M(KIO3) = 214.0 r-moms L,

c(S20:%) = MOJIb I
Ecnu Bol ne cmoanu paccuumamn ¢(S2037"), npumume xonyenmpayuio pasnoii ¢(S203°") = 0.0500
MOt Ons danvHetiuux 6bruucieHuil.

3. PaccumTaiiTe MOJSIPHYIO KOHIEHTPAILMIO HOJIa B paCTBOPE.
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c(lz) = MOJIb T
Ecnu Bor ne cmoenu paccuumamse c(lz), npumume xonyenmpayuio c(lz) = 0.00700 monv-nt ons
O0anbHeUX 8bIYUCTEHUI.

4. 3anumuTe ypaBHEHHE PEakiMy, IPOTEKAIOIIeH B pacTBOpe MeXIy HoaoM |2 u nnokcuaom
cepsl SO2, cumTas, YTO AUOKCH Cephl OKUCIAETCS B CynbhaT-uonsl SO4%.

5. PaccumnTaiiTe 00IIyI0 MacCOBYIO KOHIICHTPAIIUIO B MI/J BCceX ()OPM JIMOKCH]IA CEPhI B BUHE.
MonspHas Macca quokcuaa cepsl M(SO;) = 64.1 r-moms 2.

cm(SO2) = M
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CoObiTua Ne

Moanucb yyacTHuKa

Mognucb nabopaHTa

1 (6e3 wTrpada)
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