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O6Lwme MHCTPYKLUK

. JlaHHBIN KOMIUIEKT MPaKTHUECKUX 3aJaHUN COAEPKUT 29 cTpaHuL.

. Jlo Hayanma TMpaKTUYECKOro Typa, BaM Oyner naHa komanaa «Read» Ha mpoyTeHHe KOMIUICKTa
3amaHuii. Bam Beigensiercst 15 MUHYT Ha YTeHUWe 3aJaHuii 1 BaM kaTeropmyecku 3ampeuniaercsi 4ro-1udo
NHCcaTh WIK UCI0JIb30BAaTh KANbKYJIATOP.

. Bb1 MokeTe HauMHATH paboTy, Kak TOJIBKO BBl YCIBIIIHTE KOMaHIy «Start». ¥ Bac Oyzaer 5 yacoB Ha
BBIIIOJIHEHHE BCEX 3aJaHUU.

. BbI MosKeTe BBITIOTHATD 3aJJaHusl B IIOOOM MOPS/IKE, HO peKOMEeHAyeTcsl HayaTh ¢ 3aga4uu Pl

. Bce monmy4ueHHbI€ pe3yabTaThl U OTBETHI JOJKHBI OBITH aKKYPaTHO 3alHCaHbl PyYKOH B CIENHATBHO
OTBEIEHHBIX /151 3TOr0 siueiikax. OTBeTHI, 3aNMcaHHbIe B JTIFOOOM JIPYTOM MECTe, OLIEHUBAThCS HE OYAYT.

. Ecnu Bam Heo0X0MMO HCIIONB30BATh YEPHOBHK, HCIIOIB3YHTE 00paTHBIE CTOPOHBI JIMCTOB JJAHHOTO
KomIuiekTa. [IoMHHTE, 9TO BCE, YTO HATICAHO BHE CHENMAILHO OTBEJeHHBIX A4YeeK OIleHUBATHCA He Oy/IeT.
. Bb1 Moxere monpocuTh OQUIIMANBHYIO BEPCHIO JaHHOTO KOMIUIEKTAa HA aHTIMHCKOM SI3BIKE JUIS
YTOYHEHHS TeKCTa.

. Ecnu Bam He0O0X0MMO TOKUHYTH J1a00PaTOPHIO (ITIOCETUTH YOOPHYIO HITH MOMTUTH BOABI ), TOTHUMHUTE
COOTBETCTBYIOIIYIO KapTouKy. JIaGopaHT OyieT Bac COMpPOBOXKIATb.

. [onkn Haj pabouMMHU CTONAMH HE JTOJKHBI UCTIOIB30BATHCS BO BPEMSI PAKTUYECKOTO Typa C HENBI0
MIPEIOCTaBICHHS PAaBHBIX BOZMOKHOCTEH BCEM YHaCTHHUKAM.

° Bb1 1omkHBI c00110AaTH MPaBUJIA TEXHUKH 0€30MacCHOCTH, YKazaHHbIe B paBmiax MXO. Eciu Bet

HapYIIUTE MpaBHUiia TEXHUKH 0€30MaCHOCTH, BBl MOJYYHTE TIEPBOE MpeaynpexaeHue oT Jabopanra. JloObie
HapyIIEHUs, T0Jy4EHHBIE ITOCIIE IEPBOIo MPEeIyNpPeKISHHUs, MPUBEAYT K BalieMy ynaaeHuro u3 labopaTopuu
1 AaHHYJIMPOBAHUIO PE3YJIbTaTa 32 PAKTUYECKUH TYP.

. Ecnmu He 03BydeHO WHOE, 3aMEHUTh WM TMOJYYHTh JIOMONHUTEIBHOE KOIUYECTBO J1a00paTopHOUH
MOCYJIbl U PEAKTHBOB 0e3 mTpadoB MOXKHO TOJBKO OJWH pa3. Kaxmas mocienyromias 3aMeHa MPUBEACT K
mrpady B 1 6amt u3 40 3a TpaKTHIECKHH Typ.

. JlaGopanT cnemaer oOobsaBieHHE 32 30 MUHYT JI0 KOHIIA Typa.

. BbI 10MKHBI HEMEJICHHO MTPEKPATHTh PaboTy IMOCIIe TOT0, Kak Ipo3BydHuT KoMaHaa «Ctorm («Stop»).
Ecnu BB He IpekpaTuTe padoTaTh WM MUCATh B TEUCHUE OJHOM MHHYTHI, BAIll PE3YJbTAT 32 MPAKTHUECKUN
Typ OyIeT aHHYJIMPOBaH.

. [Mocne Toro, kak mpo3ByuuT komanaa «Ctom» («Stopy), k Bam monoiifer 1a0opaHT U paciuIIeTcs Ha
BaIlleM KOMILIEKTE.
. 3areM, MOJNHINUTE BAlll KOMIUICKT, MOJOXKUTE €ro B KOHBEPT M CAalTEe €ro BMECTE C BallllM

poAyKToM 1 mactTuakaMu TCX i1 orleHHBaHMUS.

MpaBuna TexHMkn 6e3onacHocTU

. Bo Bpems mpeObiBaHuA B 1abopaTopun Bl TOMKHBI OBITH B 3aCTETHYTOM XajaTe U 3aKphITOH OOYBH.
. PaGotaiiTe TONBKO B 3aIMMTHBIX MJIM COOCTBEHHBIX Oukax. He paspemiaercss HOCUTh KOHTaKTHBIE
JIMH3BL

. B naGoparopuu 3amperaercs NUTh BOAY, IPUHUMATh MHILY MK JKEBATh KBAUKY.

. PaboraiiTe Tompko B oTBeZiIeHHOM Bam npoctpanctse. [loanepkuBaiiTe 9ucTOTY Ha pabodeM CTONIE U
B MecTax OOILEero Mmojb30BaHusl.

. 3anpeniaercs NPOBOAUTH IOCTOPOHHHUE, a TAKKE MOAU(PHUINPOBATH NPEATI0KEHHBIE SKCIEPUMEHTHI.
. He 3anonusiite nunerku prom. Mcnonb3yiTe 1ist 3TOro rpyiy.

. HezamemmrensHo youpaiite pa3ouTyio MOCYAy U Pa3IUThIe )KUIKOCTH C I0JIa M Ballero pabodero
MecTa.

. Bce oTxonpl cnenyer yrunM3upoBaTh COTIACHO MHCTPYKUMSIM. BozmHbIE pacTBOPBI MOXKHO CITUBATh B

PAaKOBUHY. OpFaHI/I‘lCCKHe OTXOAbI JOJIZKHBI OBITH IIOMCIICHBI B CIICIIXMAaJIbHO IIOMCYCHHBIN KOHTeﬁHep.
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dunsnyeckne KOHCTaHTbI U YpaBHeHuUus

B »TOM kOoMIUIEKTE 3a/a4 aKTUBHOCTH BCEX YACTHI[ B BOJHOM PAaCTBOPE CUUTAIOTCS PABHBIMH UX
MOJISIPHBIM KOHIIGHTpAUsM B MOJB/I. s yrpoiieHuss (GopMysl W BBIPKEHUH MPUHATO, YTO
CTaHJIapTHAs KOHIIEHTpamust C° = 1 MOJIb/T omyIeHa.

Na = 6.022-:10%% momp t
R = 8.314 JIx mMomp * K1
p°=16ap =10°TIla
Patm = 1 atm = 1.013 6ap = 1.013-10° I1a

[Tocrositnuas ABoraapo:
YHuBepcanbHas ra3oBasi IOCTOSTHHAS
CrannmapTHOE 1aBJICHHE!
ATMocdepHOE TaBIcHHE:

Hynpb no mkane [enbcus: 273.15K
[Toctosinnas ®apanest: F = 9.649-10* K moms *
Barr: 1Br=1/xc!

kwioBarr-yac:

ITocrosinHas [1nanka:

CkopocTb cBeTa B BaKyyMe:
DneMeHTapHBIN ANEKTPUUYECKUI 3apsi:
DJIEKTPUYECKAsT MOIIHOCTD:

KIT:

1 kBr-u = 3.6-10° Ik

h =6.626-103* [Tk ¢

€c=2.998108mc?t

e =1.6022-10"° Kx
P = AExI

n= Pnone3H/PnpnmeHeHHoe

CootHomtenue [Tmanka-DiHnrreiina; E = hc/A
YpaBHEHUE HICATTBHOTO Ta3a: pV = nRT
CBoOoHas sneprust ['nbd6ca: G=H-TS

A/G° = —RT InK?®
AG® = —n F Ecan®

ArG = ArGO + RT InQ

Koaddumument Q mst peakiun [C]¢[D]¢

a A(aq) + b B(agq) = c C(aq) + d D(aq): Q= TAJ[B]®
A-

Vpasuenue ['ennepcona-I'accensbaxa: pH = pK, + log [[ AH]]

VYpaBuenue Hepucra-Ilurepcona: E=E° — R;Tan

rie Q paBHa COOTBETCTBYIOIIEMY
ko3pdumenty A TOJIypeakIuu
BOCCTAHOBIICHUS

at T =298 K, RFTlnIO ~0.059 V

3akon JlambOepra-bepa: A=¢lc
Kunernueckue ypaBHCHUS B

UHTETPATIBLHON opme:

- Hynesoii mopsiiok: [A] = [A]o — kt

- IlepBbIit OPSIAOK:
- Bropoit nopsiiok:
Bpewms nosynpeBpateHus s peakiuuu

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

. tp = In2/k
IIEPBOTO MOPSIKA:
'N: M.
CpenneuncnoBast MoJisspHas Mmacca Mp: M, = le IIV !
Vi
2
N M:
CpenneBecoBasi MoJsipHas macca Mw: M, = Z‘;
%iN; M,
M,
Wupexc nonuancnepcHocTH lp: I,= A
n

MpumevaHue

EquHunpr HU3MCPCHUSA MOJ'ISIpHOfI KOHIOCHTpPANUA YKa3aHbl KakK «M» WM «MOJIB/TI»:

1M =1wmonp/n 1 MM = 102 moss/1

51st IChO — Practical Exam
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Mepuoguyeckan Tabnuua

1 18
1 2
H 2 13 14 15 16 17 | He
1.008 4.003
3 a 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
u | 1 13 | 14 | 15 | 16 | 17 | 18
Na | Mg | 3 4 5 6 7 8 9 10 11 12 | Al | Si P S| Cl|Ar
2299 | 2431 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 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 | 131.3

55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Bapsmn| 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 | 192.2 195.1 197.0 | 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 | | 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|Th | Dy |Ho | Er |Tm|Yb | Lu
138.9 | 140.1 | 140.9 | 144.2 - 150.4 | 152.0 | 157.3 158.9 | 162.5 | 1649 | 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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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 5
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PeakTus

MapkupoBaH Kak

Koabl omacHocTH

JlenoHn3npoBaHHas BOJIA B!
- nmpombIBajiKe (Ha pabouem
CTOJIC)

TEMHOM IIJTACTHKOBOM OaHKE

- IJTACTHKOBOM OYTBIIKE (Ha Deionized Water He omacHo
pabodem croJie)

- TUIACTUKOBOW KaHUCTpE (B

BBITSDKHOM IIKady)

DTaHOJI B TPOMBIBAJIKE Ethanol H225, H319
O6pazer 6emoro BuHa, 300 M B Wine sample H225, H319

OAna 3agaum P1

PeakTus

MapkupoBaH Kak

Koanl omacuocTu

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

4-nitrobenzaldehyde

H317, H319

OmroeHT A, 20 MIJI B CTEKJIITHHOM

H225, H290, H304, H314,

g TCX

(naxoHe Eluent A H319, H336, H410
Omroent B, 20 M1 B cTEKIITHHOM Eluent B H225, H290, H304, H314,
(bnakone H319, H336, H410
Oxone® (mepokcoMOHOCYIb(AT

Kanus), 7.87 I B IIIaCTHKOBOM Oxone® H314
Hy3bIPbKE

O6pa3er 4-HUTPOOCH3ATBICTH A TLC standard H317, H319

Ansa 3agaun P2

PeakTus

MapKupoBaH KakK

Koabl omacHocTHn

1 M pacTBOp THOIIMAHATaA KaJKs,
20 MJ1 B TUTAaCTUKOBOM OYTBIIIKE

KSCN 1M

H302+H312+H332, H412

0.00200 M pactBOp THOIIMaHATA
Kayust, 60 MJI B IJ1aCTUKOBOM
OyTBLIKE

KSCN 0.00200 M

He onacuo

1 M pacTBop Xs10pHO# KHcaoTHI, 10
MJI B TDTACTUKOBOM OYTBLIKE

HCIO4

H290, H315, H319

0.00200 M pactBop xkene3a(lll), 80

TCEMHOI'O CTCKJIa

o Fe(l11) 0.00200 M He omacHo
MJI B IUTACTUKOBOM OyTBIIIKE
0.000200 M paCTBOva(eJIGSa(|||), Fe(I11) 0.000200 M He onactio
80 MJ1 B IIIaCTUKOBOM OYTHUIKE
0.3% pactBOp nepokcuaa
BOJIOPO/a, 3 MJI B OYTBUIOUKE U3 H.0> He omacHo

51st IChO — Practical Exam
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PeakTus

MapkupoBaH Kak

Koabl omacHocTH

0.01 M pactBop iioxa, 200 ma B

IJIACTUKOBOM OYTBUIKE

6 2 H372
YTBUIKE U3 TEMHOTO CTEKJIA

0.03 M pactBop THOC}:an)aTa HaTpus, N2,5,05 He omacko
200 mu1 B TUTaCTHKOBOM OYTHIJIKE

1M paCTBOR NaOH, 55 mi B NaOH H290 H314
IJIACTUKOBOM OYTBUIKE

2.5 M pactBop CEPHOH KUCIIOTEL, H,SO4 H290, H315, H319
80 MJ1 B IIIaCTUKOBOM OYTBUIKE

0.5M PacTBOp MOAM/ KA, 25 M1 B Kl H372
IJIACTUKOBOM OYTBUIKE

WNopnar kamus, npumepro 100 mr

(Tounast macca yka3aHa Ha 3THKETKE), KIO3 H272, H315, H319, H335
B CTEKJISIHHOM (pj1akoHe

PactBop kpaxmana, 25 mi B Starch He onactio

51st IChO — Practical Exam
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O6opyanoBaHue
Onsa Bcex 3apav
IlepconasibHOE 000py10BaHue KoanuectBo
TpexxonoBas rpyma 1
3alUTHBIC OYKU 1
[TnactukoBast OyThUIKa Ha | 71 ST OpraHUYECKUX 1
OTX0JIOB, MapKUpoBaHHas Kak “Organic waste”
Bonpime OymaxHbie canderku 15 mt
Marsie OyMaKHbIC CaJI)ETKH JIIsl KIOBET 30 mT
[Inarens (60b11101H) 1
HInatens (MaJeHbKHIA) 1
Cexynnomep (dachl) 1
Kapangam 1
JlacTuk Ju1si CTUpaHMs KapaHaala 1
UYepnas pyudxa 1
Mapkep 1 XMMUYECKON ITOCYIbI 1
JInneiika 1
O011ee obopy10BaHuNe KosmnuecTBo

Y® namna juis Busyanuzanuu TCX

2 Ha KOMHAaTy

Komopumerp

5 Ha KOMHATy

[Tepuatku

Bce pasmepsr (S, M, L, XL)
JIOCTYITHBIE Ha 00IIIeM CTOJIe

KownTelinep co abaom

1 Ha koMHaTy

Ona 3apaum P1

IlepconajibHOE 000pyI0BaHUE

KoanuectrBO

[ItaTus u:
- MydTa ¢ ManeHbKOMN JaKoi
- MydTta ¢ 60JIBIION JIATKOM

-

Konnueckas kon6a co numdom, 100 ma

Konnueckas kon6a co numdom, 50 mi

OOpaTHBIN X0JIOTUIIBHUK

MarnuTHas Meliajiaka ¢ Harp€BOM

Kpucramnmmzarop

MarsnuTHbIN IKOPEK

Konba bynsena

BOpOHKa BIOXHCpa C PE3UHOBBIM YIIJIOTHUTCIICM

[TonMATHICHOBBIH MAKET C 3aCTEKKOW € 3 KPYyTrJIbIMU
bunpTpamMu

Yamka [letpu

Crakan i nposenenus TCX, MapKUpOBaHHBIN Kak
“TLC elution chamber”

PR R RRrRrIRRR R RPN

[TonusTHIIEHOBBIN NAKET ¢ 3acTexkou ¢ Tpems TCX-
acTuHKamMH (¢ (OITyopecIieHTHBIMHA HHIUKATOPaMH ),
MapKUPOBAHHBIA KOJOM YYaCTHHUKA

-

Kanmuisipel uis TCX (B wamke [letpu)

IImacTukoBBII IUHIIET

CreknsgHHas majnodka

MepHbIi mumHAp, 25 M

Craxkan, 150 ma

N R PR

51st IChO — Practical Exam
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ITonuaTHIIEHOBAst BOPOHKA JUIsl CHIITYYHX BEIIECTB 1
OpHopa3zoBble I1acTUKOBbIE nuneTku [lacrepa 2
CreknsiHHas 6aHOYKA U3 TEMHOTO CTEKJIa IS 00pasia
TCX, 1.5 mu1, ¢ KpbIlIKoOii, MapkupoBaHHas Kak “C” u 2
“R
[IpenBapuTebHO B3BEIICHHAs OaHOYKA M3 TEMHOTO
crexna, 10 My, ¢ KpBIKOH, MApKUPOBAHHAS KOAOM 1
y4acTHHKA.
Y iouka Ji71s1 U3BJIEUEHHUS] MATHUTHOTO SIKOPbKa 1
Ona 3agaum P2
IlepconajibHOE 000pPyI0BAHUE KosmnuecTBo
IMunerka Mopa, 10 mu 1
I'pagynpoBanHas numerka, 10 m 3
['pagynpoBaHHasi TUIETKA, S5 MII 3
[lItaTuB U1 npoOUpoK 1
[TpoOupku 15
[TpoOku 1 poOupoK 7
KroBeTka 11 KOJOPUMETPA, JUTHHA ONITHIECKOTO TTyTH 5
1.0cm
Crakan, 100 mi 2
OnHopa3oBkIe IACTHKOBBIE TUTIeTKH [lacTepa 15
Ansa sagaumn P3
IlepcoHajibHOE 000pPY/I0BaHUE KosnuyecTBo
JlaGopaTOpHBIN ITATHB C 3KUMOM JJIs OIOPETKH 1
bropetka, 25 M 1
CrexysiHHas BOPOHKA 1
Kounueckas xoi0a, 100 mu 3
Kounueckas xoi0a, 250 mu 3
Craxkas, 150 mu 1
Craxkan, 100 M 2
Mepnas kon6a, 100 mi1, ¢ mpoOKoi 1
ITumerka Mopa, 50 M 1
[Tumerka Mopa, 25 M 1
[Tumerka Mopa, 20 M 1
MepHbiii ummHIp, 25 M1 1
Mepnbriii ummnap, 10 Mo 1
MepHbIi IIWIMHJIP, S5 MIT 1
OpnHopa3oBble TIaCTUKOBBIE numeTku [lacrepa 3
ITnenka “Parafilm” 20 mr

51st IChO — Practical Exam
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3apgava Bonpoc Bbixon Yucrorta TLC P1.1 P1.2 Bcero
T; Makc. 12 12 8 2 3 37
6annoBs Oukn

3agaua P1. Oxucienne HUTPOOEH3aIbAETH/A.

ITepoxcomonocynbdar kanus (OXone®) spisercss OKUCIUTENEM, KOTOPHIA JaeT B KadyecTBE
MPOJYKTOB BOCCTAaHOBJICHHS TOJIBKO Oe3BpenHblii cynbdar. IIpoBeneHue peakuuii OKUCICHHS B
BOJTHO-ITAHOJIBHOM CpeJie M03BOJISIET OTHOCUTD €€ K TaK Ha3bIBAEMbIM «3€JICHBIM PEAKLIUAM).

Bam npeasnaraercsi ocymecTBUTh OKHMc/IeHHe 4-HUTPOOEH3aIb/1ernia, NepeKpucTaljin3o0BaTh
NPOAYKT, M CPaBHUTHh 3PPeKTHUBHOCTL Pa3HbIX JJ10eHTOB TCX 1 OlEeHKH YHMCTOTHI
NMPOAYKTA.

BHuMaHue: CIMBBI TAHOJIA M 3JII0EHTA T0JLKHBI codupathesi B 6anky “Organic waste”.

Mertoauka

l. Oxucienne 4-HUTpoOeH3AIbAETHIA
1. Cwmemaiite 20 M1 BOABI U 5 MJT 3TaHOJIA.
2. I1010:KMTE MarHUTHBIN SKOPHh B NPUILTHGOBAHHYI0 KOHUYECKYIO KoJIOY Ha 100 mit.

3. [lo6aBbTe Bech BhimanHbii (1.51 1) 4-HUTpOOEH3ANbACTH ] B KOHHYECKYIO KOJIOy. Jlo6aBbTe
BCIO CMECh BOJa/TaHOJ, TNPHTOTOBJICHHYIO paHee. 3akpenuTe KojaOy B Jjamnke. Briaoyure
nepeMenIMBAHKE U 3aTeM J00aBbTe B PEaKIMOHHYIO Bech BhIIaHHBI (7.87 T) Oxone®.

4, IIpucoenuHuTEe OOPATHBIN XOJOUIBHUK, KaK Moka3aHo Ha Pucynke 1. IloaHumuTe Bamry
kaptouky HELP. JTabopaHT BKIIOUNT BaM IOoJavy BOABI U HATPEB.

5. Harpeiite peakuMOHHYIO CMEChb 1O CJa0Oro KumeHus (MpuOIM3UTENBHO OJHA Karuid
KOHJIEHCAaTa B CEKYHAY) U NpOAOJDKalWTe KUMATUTH B TeueHue 45 munyr. [lomerka Ha mimTke
COOTBETCTBYET MOIIHOCTH, KOTOpas HeoOXoAuMma HAjisi PEeKOMEHJOBAHOM BbIllI€ MHTEHCHUBHOCTU
KHUIICHHUS.

Bonbliaa nanka

ManeHbKasa nanka

“: P B

PMC)/HOK 1. Yemanoska ons kunsuenus peaKLﬂIOHHOIZ cmecu ¢ 06pame1M XOJLOOUNbHUKOM.

51st IChO — Practical Exam 10
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6. BoikaounTe HarpeBaHue Ha MellajJke. Y0epuTe B CTOPOHY MEIIAJIKy U OCTABbTe
pEaKIMOHHYI0 cMech oxylaxzaarbcd Ha 10 MMHYT. 3areM HmoMecTHTe KO0JIOy B KpUCTaJLJIM3aTop,
HaIlOJIHEHHBIN CMECBIO JIE1-BOJA, U 0cTaBbTe enle Ha 10 MUHYT.

1. ColepuTe M 3aKpenuTe Ha IITAaTUBE IMPU IMOMOILIM MAJEHbKON JanKu YCTAaHOBKY s
¢GwIbTpoBaHUS B BaKkyyme, Kak Moka3aHo Ha pucyHke 2. IHomnmmmure cBoro kaprouky HELP.
JIabopaHT MOIOMAET M MOKAXKET, KaK MPUCOEAMHUTD Ballly YCTAHOBKY K BaKyyMy.

<——— BopoHKa broxHepa
........ <« O®unbtpoBanbHas bymara
Pe3nHoBbLIN yNNOTHUTENb

ManeHbKaAa nanka

Bakyym

Pucynox 2. Yemanoexa onsa gpunemposanus 6 axyyme.

8. CMouuTe KpyK0K GUIBTPOBAILHON OymMaru BOJIOM 1 pacnoj0:kKuTe ero B BopoHke broxaepa
TaK, 9TOOBI OH 3aKPBLI BCE €€ OTBEPCTHS.

9. IlepeHecuTe CyCHeH3UIO NPOAYKTa Ha BOPOHKY broxHepa M MO/ICOeIMHHMTE BaKyyM.
TmarenbHO POMOIiTe 0CaT0K Ha GUIBTPE ICHOHU3UPOBAHHOMN BOOH (Kak MUHUMYM 4x20 Mt).

10. OcTaBbTe Ha 5 MUHYT 0CaJIOK JUIS CYIIKK Ha GuiabTpe. OTcoeIMHuTEe BakyyM. Ha KoHbUMKe
MaJIeHbKOro HInareis oTdepurTe MpoAyKTa B 1.5-MUJUIMIUTPOBYIO OAHOYKY M3 TEMHOTO CTEKJIa €
orMmeTkoii C. 3akpoiiTe 6aHOUYKY U coxpaHuTe ee s yacTu |1 1ol 3agaun.

11.  IlepenecuTe ¢ GMIbTPa HEOUMIIEHHBIA MPOIYKT B MPHUILIN(POBAHHYI0 KOHUYECKYIO KOJOY
Ha 50 muL

12. BwuieiiTe puibtpar B 6anky “Organic waste” u mpomoiiTe BopoHKY BroxHepa u KoJIOy
ByH3eHa 3TaH0JIOM M BOJIOW. DTaHO cauBaiiTe B 6anKy “Organic waste”.
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II. Mepekpuctannusauua npoaykra

1. Cwmernaite 9 M1 Boas! 1 21 mi1 3TaHoa.
2. IIpoBeauTe TEPEKPUCTALIM3AIMIO  HEOUYHUIIEHHOTO  MNPOJYKTa, HAXOMIAIIEToCs B

nuM(OBaHHOW KOHHMYECKOH Kojbe oObemMoM 50 M, HMCHOJB3yS MHHHAMAIBHO HEOO0X0IUMOe
KOJIMYECTBO ITOM BOJHO-3TAaHOJIBHOM CMECH M YCTAHOBKY HCIOJIB30BAHHYIO JJIsl CHHTE3a KAaK Ha PHC.
1. Hopnumure Bamy kaptouky HELP. Jlabopant nmonoiiner ans Toro, yToObl BKIIOYUTH BOAY U
HacTpouTh Memaiky. [Ipu Heo6xoaumMocTH, 100aBIIAiTe BOJHO-3TaHOJIBHYIO CMECH IOPLUSAMU YEPE3
BEPX XOJIOIMIbHUKA.

3. [Io oxoHYaHMM KpHUCTAUIM3ALMHM MPOJIYKTa, BOCIOJbL3YHTECh MPOIEAYypOM, OMMCAHHOM
panee (1.7 mo 1.10) mams Toro, yToOBI COOpaTh OCagOK. MaleHbKUM IIATeIeM 0TOePUTE HEMHOTO
MEePEKPUCTATUIM30BAHHOTO MPOAYKTa B 0AHOYKY M3 TEMHOTO CTEKJa MOANMUcaHHYI0 R. 3akpoiite
06aHouKy 1 coxpanute e€ s yactu |11 aToit 3anaun.

4. IlepenecuTte OUMIIIEHHBIN TPOIYKT B IIPEIBAPUTEIIHHO B3BEIICHHYIO 0aHOUKY, OANNCAHHYIO
BaIllMM KOJIOM. 3aKpoiiTe 6aHOUKY.

5. BouiaeiiTe puibTpaT B 6aHKy, moanucanHyro “Organic waste”, u moJHUMHTE Bally KapTOUKY
HELP. JIaGopaHT noaoieT 7151 TOTO, YTOObI BBIKIIIOUUTH BOJLY.

[I. AHanu3 npoaykTta no TCX

1. IoaroroBka crakana aasa TCX. HajeiiTe Ha qHO crakaHa npuOmm3utensHo 0.5 cM 1o
BbIcOTE moeHTa A. Hakpoiite crakan yamkoiut [lerpu. IlogomanTe moka mapsl SJI0CHTA HACKITAT
atMoc(epy B Kamepe.

2. IIpuroroBJjieHue 00pa3uoB. Bam Bbman oOpasern 4-HUTpoOeH3amberuaa B OaHOUKE W3
TeMHOro crekia, moamucanHoii TLC standard (momeuaiite ero S na miactuae TCX). JodaBbTe
npubim3nTenbHo 1 M 3TaHONa B Kaxayro u3 Oanodek (momeuennoie C, R, TLC standard) mus
pacTBOpeHus 00pa3IoB.

3. Ioaroroka maactuabl TCX. AKKypaTHO KapaHIalioM Hapucyiite nuauio crapra (1 cm
BBIIIIC HMJKHETO Kpas IUIACTHHBI) U OTMETbTE TOYKM HaHeceHWs 3 oOpasioB. Iloamumure ux S
(ucxomuoe coenunenue), C (HeouumenHsii mpoaykt) and R (mepekpucTaiin30BaHbIil MPOIYKT),
Kak mokaszaHo Ha Pucynke 3. CieBa BBepXy ruiactuHbl HanummTe Barr Kox yuyacrauka. CrpaBa
BBEPXY IJIACTHHBI HANMIIMTE, KaKoi 3J1i0eHT Bl ncnosb3oBanu (cHavana Eluent A, motom Eluent
B). Hanecure Tpu 00pa3iia Ha KXY ITACTHHKY C TIOMOIIIBIO KAITUAISIPOB.

Student Code Eluent A / Eluent B
N /

1cm¢ S C R

Pucynox 3. Iloocomosxa nracmunox TCX

51st IChO — Practical Exam 12



KGZ_2

4. Iposegenne TCX anaauza. [Tpu nomouwm nunuera nomecrure TCX muacTUHy B CTakaH U
Hakpojite ero yamkoii [lerpu. JloskauTech, Moka GpOHT /MIOEHTA IOJAHUMETCS 10 TPUOIU3UTEIBHO
1 cMm ot Bepxa rutacTuHbl. U3BJAEKHTE IITACTUHKY IIMHLIETOM, OTMETHTE (PPOHT AITFOEHTA KapaHAalIoM
U JaliTe IJIaCTHHE BBICOXHYTh Ha BO3yXE.

o. IposBiaenue TCX mnuacrunku. Ilomectute miactuHky noa Y@ mammy, KoTopas
HaxoAuTcs oA oouel Tsaroil. O0BeaMTe KapaHIalloM BCe IIPOSBIISIOLUIUECS MSATHA.

6. BoLieiiTe 3J10eHT B OVTBILIKY HNOANMUCAHHYIO “Organic waste”.
7. IHoBTopute maru 1, 3, 4, 5 u 6 310 YacTH, UCIIOJIB3Ys AITIOCHT B.
8. ITomecTuTe Banmy niacTUHKYA B NOJUATHICHOBBIN NAKETUK ¢ BammuM KOJ0M y4yacTHHKA.
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Pesynbratel xpomartorpaduueckoro ananusa (3apucyiite Bamm tiactukun TCX). Bel moxerte
WCIOJIb30BaTh 3TH PUCYHKH JJIs1 BLIOOPA OTBETOB BOMPOCHI B KOHIIE 3aaun. CaMu pUCyHKH HE OyayT
OIICHUBATHCS.

Eluent A Eluent B
b em e |-====- f-=-d fe-cpe-e--- === $---1
S C R S C R

B xon1ie Typa rinaBHbIN 1a00paHT BO3BMET Y Bac CIEIyIOIIEE:

- CrexnsHHYI0 0aHOYKY C MEPEeKPUCTAIUIM30BAHHBIM IMPOIYKTOM, MOJMUCAHHYIO BAIIMM
KO/IOM YYACTHHKA,

- [Tnactuaber TCX (A u B) B NOJMATHICHOBBIM TaKeTe, MOANMMCAHHBIM BALIMM _KOJI0M

YYaCTHUKA.

Br1 nepenaere:

IlepexpucTa/JsIN30BAHHDBIN POXYKT O
TCX nminacruna A i
TCX nnacruna B i
IMoanucu
Y4dacTHuK ['maBHBII Ta0OpaHT
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Bonpochbl
1. H300pa3ure  CTPYKTypy  KOHEYHOIO  OpPraHMYECKOrO  MpOJAyKTa  peakuuu  4-

HuTpoGensanbaeruaa ¢ Oxone®.

2. Ha ocnoBanum Bamux pe3ynbtatoB TCX aHain3a AaiiTe 0TBETHI HAa CJIEAYIOIINE BOMIPOCHI.
. Kaxo¥ a5roeHT Jtydie ucrosabp30BaTh JUIsl KOHTPOJIA 34 XOJA0M PEaKIuu?

oA 0B

. Heouunmennsiit mpoaykt (C) comaepKuT cienibl 4-HUTPOOCH3aIbACTH/IA:

o IIpaBaa O JIoxkb

. [epexpucrammuzoBanubliii mpoAykT (R) comep:kut cieapl 4-HUTPOOESH3aIbACTH IA:

o IIpaBna O JIoxkb
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Onpeaenexue OnpegeneHune
3apava | Bonpoc | Kanu6poska P2.1 | P22 | P23 | dcopmynsbl P2.4 | P2.5 | Bcero
" renesa KoMnriekca
6annos
Oukun

3agayua P2. XKene3o B BUHe

XKene3o — anmeMeHT, KOTOPBIN 4acTo coaep KUTcs B BuHe. Eciu ero konuentpanus npesbimaer 10 - 15 mr Ha
qutp, 1o okucienue skenesa(ll) mo xemesa(lll) Moxer mpuBecTH K 0Opa3OBaHHIO OCaJKa M CHIDKCHHIO
kauecTBa BuHa. ClIeZI0BATEINBbHO, HEOOXOIMMO KOHTPOIUPOBATEH COCPKAHUE Kelle3a B BUHE B MPOIIECCE €ro
MPOM3BOJICTRA.

[Ipu oueHb MaJICHBPKUX KOHIICHTPAIIMSX JKEJIe3a €ro MOXHO KOJMYECTBEHHO OMPEICIIUTh KOJTOPUMETPUICCKH,
HCTIONB3Ys peakiuio obpazoBanus komriutekca xenesa(lll) ¢ tuormanatom SCN™.

B 3T0ii 3anaue BbI J0KHBI, MCIOJb3Ysl KOJOPUMETPHIO, H3MEPUTHL 00IIYI0 KOHIEHTPALMIO Kejie3a B
BBIIAHHOM BaM o0pa3ie 0e10ro BHHA W ONpPEIeJUTh CTEXHOMETPUYECKHII €OCTAaB KOMILIEKCA
sxenaesa(lll) ¢ Tmoumanarom.

BAXHO

. B atoii 3amaue Bam BbIIaHbI aBa pactBopa cojieit skenesa(lll) u qBa pacTBopa THolMaHaTa
pa3HBIX KOHIIEHTpaHi. By/ibTe 0OueHh BHUMATENLHBI, YTOOBI HE MEPEIyTaTh HX.

o [Tocne TOTO, KaK BBl MPUTOTOBUTE PACTBOP VI KOJIOPUMETPHUH, MPOBOJAUTE U3MEPEHUS HE
Mo3Xe, YeM Yepes3 vac.

. Korma Bam moTpedyercst konopumeTp, nogaumute kaprouky HELP. JlaGopanTt npunecet Bam
kosopumeTp. Kosmopumerp OyneT B OJIHOM BaileM pacropsbkeHuH B TedeHue 15 munyt. JlabopanT
MOTIPOCHUT BaC OCBOOOIMTH KOJIOPUMETP Cpa3y N0 OKOHYAHUHU U3MEpeHui mim uepe3 15 munyt. Ecnu
cBOOOTHOTO KOJIOPUMETPA HE OKAKETCsI, BAC 3aIMIIYT B JIUCT OXKUIAHUS.

o Wuctpykuus mo pabote ¢ KOJIOPUMETPOM MPHUBEICHA Ha CIICAYIOIICH CTpaHHUIIE.

o KonopumeTp Bam 1ayT UCHONIB30BaTh He OoJiee Tpex pa3 1o 15 MUHYT.

51st IChO — Practical Exam 16




KGZ_2

MHCTpyKUMSA No ncnonb30BaHUIO KONlopuMeTpa

Pexwumbl: cneea nponyckaHue / cnpasa
nornowiexne”

Hucnnen
HanpasneHue
Xo[a CBETOBOroO
nyya
[JNWHHBI BONH Y
Iee—————
470 570 605
[Awnck
BblbOpa
DEXIMOB Otcek gns
KIOBETbI
KHonka OK
. BcraBpTe BHIIKY CETEBOTO KaOemsl B PO3ETKY.
. Y6enutech, 4TO BHIOPAH PEXHUM M3MEPEHHsI MorioiieHus (mojacBeunBaetcs «Absorbtiony).

Ecnu 310 He Tak, To BpaimaiiTe AUCK BbIOOpAa PEKHUMOB JI0 TeX IMOP, MOKA MyHKTHUPHAs JIMHUS HE
MOSIBUTCSI BOKPYT Hajamucu «Absorptiony, mocie yero Haxmute kaonky OK.

. Bpamaiite auck BeiOopa pexxUMOB JI0 TE€X MOP, MOKa MyHKTUPHAS JIMHUS HE MOSIBUTCS BOKPYT
Tpebyemoit mnHbI BosiHbI (470 HM). 3aTeM HaxxmuTe kHonky OK.
. 3anoaHUTE KIOBETY PACTBOPOM CpaBHEHUS (BBICOTA PacTBOPA MPUMEPHO 3 CM) U MOMECTUTE

B OTCEK JUIsl KIOBETHI JI0 yropa. byabTe BHUMATEIbHBI, YTOOBI MPaBUIBHO OPUEHTHPOBATH KIOBETY
(cMoTpHUTE CXeMy HIXKeE). 3aKpOUTE KPBIIIKY KIOBETHOTO OTCEKA.

. Bpamaiite auck BpiOOpa pexxUMOB 10 TeX MOP, MOKa MYHKTUPHAS JTUHUS HE TIOSIBUTCS BOKPYT
Haanucn “Absorbtion”, u maxmute kHonky “OK”. Mcnosb3yst TUCK BHIOOpA PEKUMOB, BBIACIHTE
“Calibration” u naxxmure kHotky “OK”.

. ITopoxute, moka Ha skpane He nossutcs 3Hadenue 0.00 (wmu —0.00).

. 3amnoaHUTE Ty e KIOBETY aHAIM3UPYEMBIM PacTBOPOM (BBICOTa pacTBOpA MPUMEPHO 3 CM) U
MMOMECTUTE B OTCEK JIJISl KIOBETHI JI0 YIOpa. 3aKpOiTe KPBIIIKY KIOBETHOTO OTCEKA.

. 3anumuTe 3HaYeHHUE TOTJIOMICHHSI B TAOIHUILY.
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KioBeTa

TpeyronbHMKOM
MoOKa3aHo

‘ Hanpas/ieHue

| X0/la CBETOBOrO

: § E nyya

OTceK gnsa KioBeTbl _— ‘

l. Onpep,enel-wle coaepXxaHusa xene3a B BUHE

B 3Toii yacTu 3agaum BbI Oyaere ucnosab3oBarh 0.000200 M pactBop xeneza(lll) m 1 M pacrBop
THOIMAHATA KAJIHS.

MeTtoauka

1. IlpuroroBbTe pacTBOpPHl B 6 MpoOMpKax, CMEIIMBas HEOOXOAUMBIE OOBEMBI HCXOJMHBIX
pacTBOPOB, KaK yKa3aHO B TAOJHIIC.

Homep npooupku 1 2 3 4 5 6
0.000200 M pactsop 1.0 mn 2.0 M 4.0 M 6.0 M
xeneza(lll)
1 M pactsop xztoproi 1.0 mn 1.0 mn 1.0 mn 1.0 mn 1.0 M 1.0 M
KHCJIOTBI
Buno 10.0 M 10.0 M
PactBOp mepekucu
BoZIOpOJIa 0.5 mn 0.5 mn
JleHOR3HpOBAHHAS 9.5 M 8.5 M 6.5 M 4.5 mn 1.0 M
BOJIA

2. 3akpoiitTe npoOupKku MpoOKamMu U THIATENFHO HepeMemaiTe CoIepPKUMOe MPOOUPOK.

3. [lob6aBbTe 110 1.0 mu1 1 M pacTtBOpa THOIMaHaTa kainus B mpodupku 1, 2 3, 4 u 5. B mpobupky
6 pacTBOp THOIMaHaTa Kainus He no0apisiiTe. 3akpoiiTe MpoOMpKHM NpoOKaMU U TIIATEIBHO

nepeMeranTe.

4. Korna Bce pacTBopbl OynyT ToTOBbI, HogHUMHUTe KapTouky HELP, uToGb! 1ab0opaHT BhIIAI
BaM KOJIOPUMETP.

S. IloAroToBbTE KOJIOPUMETP, UCHONB3YsI MHCTPYKUMU Ha ¢. 17. Komopumerp nomkeH ObITh
yCTaHOBJIEH Ha JAiuHY BoJIHbI 470 HM. Ecim 3T0 He Tak, ycTaHOBUTE JJIMHY BOJHBI CAaMOCTOSITEIBHO.
Hcnoab3yiiTe 1eMOHU3UPOBAHHYIO BOly B KAUECTBE PACTBOPA CPAaBHEHMS.
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6. H3MepbTe 3HaYCHME MOTJIOLICHUS AJIS1 paCTBOPA B Kaxk01 ipodupk (ot 1 10 6) Ha 3TOM AnnHe
BOJIHBL. 3anmuummTe pe3ynbraTsl B Tabnuiyy. Ilognumurte xaptouky HELP, uto6sr ocBo60aMTH
KOJIOPUMETP.

Homep npooupku 1 2 3 4 5 6

[Mornomenue (mpu 470
HM)

AHauTHYECKAS
KoHIeHTpanus Fe®" B 16 32 64 96
npo6upke, ¢(Fe*") / MmkM

Koa xonopumerpa
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Bonpochbl

1. Hocrpoiite rpaduk 3aBucuMocTd morjouienus A B mpoOupkax 1 — 4 oT aHaTUTHYECKOU
KoHIeHTpanuu Fe* B mpoGupke.

0.8

Y

0.7

0.6

0.5

0.4

0.1

o(Fed+) vl

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

e BriGepure Te TOUKH, KOTOpPbIE Bbl OyJeTe MCMHOJIb30BaTh I MOCTPOEHUS KaauOpPOBOYHON
KpPUBOH, U 3alUIIUTE X B TAOIUILY.

Homep npooupku 1 2 3 4

3HaueHue MOIJIOIICHHUS,
BBIOpPaHHOE TSI
MOCTPOCHUS
KaJIMOPOBOYHOM KPUBOM

2. Hcnonb3ys BeIOpaHHBIE BaMH TOYKH, NPOBeIMTE KATHUOPOBOYHYIO MPAMYIO Ha rpaduxe
BBIIIE ¥ ONpeIeJuTe aHATUTHUECKYIO KOHIIeHTpauio (B Mkmonb X 1 1) Fe3* B nmpobupke 5.
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c(Fe*")mposupka 5 = MKMOJIb X J1

Ecnu 6wl ne cmoznu onpedenums ¢(Fe3Y), ona nocneonezo pacuema ucnonwszyiime c(Fe**) = 50

MKMOJIb X Jz’l.

3. PaccuMTaiiTe MacCOBYIO KOHICHTPAIUIO (B MIJUTUTPaMMaXx Ha JIUTP) JKelie3a B UCCISTyeMOM
oOpa3siie 6enoro BUHA.

Cm(>Kesre30) = Mr X
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. Onpe.qeneHMe CTeXNoOMeTpn4eCKoro coctaBa KomMnriekca

B 310ii yactu Bam notpedyercs 0.00200 M pacrsop xene3a(lll) u 0.00200 M pacrBop THOUHAHATA
KaJIus.

MeToauka

B nepBoii yacTu 3aauu Bbl ONpeNeNsan KoHueHTpauuio sxene3a (11l1) B BuHe o MHTEHCHBHOCTH
OKpacKM KOMIUIEKca >keie3a ¢ ThuouuaHatoM. B wactu || Bam mpeacTouT omnpeneinuTbh cOCTaB
xommaexca [Fea(SCN)s]®** (koopauHupoBanHas Boja He OKa3aHa), Te a U b — 1esble 4mca He
O0JIbIIE TPEX.

JIist 5TOM 9acTH BaM BBLAAHBI CIEAYIOIINE BOIHBIE PACTBOPHI:
J 0.00200 M pactBop xemne3a (Il1) (moakucnennsii) (80 mi)
J 0.00200 M pactBop THonmanara Kamus (80 mir)

Bbl Moxere ucnonb3oBaTh NPoOMpPKH (¢ MpoOKaMM, KOTOpbIE CIEAYET MBITh U CYLIUTh),
rpaJlyipOBaHHBIC THUIETKU, KOJOPUMETPHUYECKas KIOBETa, KoJopumerp (o 3ampocy) u Jiroboe
npyroe o0opyaoBaHUE HA BallleM paboyeM MecTe, KOTOPOE MOKaXKETCs BaM MOJIE3HBIM.

1. 3anummTe B MEpBHIC TPHU CTPOKHU HIDKETIPUBEICHHON TaOIUIIBI 00bEMBI PACTBOPOB, IO KOTOPHIM
BBl CMOXETE OINPEACIUTh CTEXHOMETPHIO KOMIUJIEKCAa Ha OCHOBE KOJOPUMETPHUUYECKUX
M3MEpeHUi. Bam He 00513amenbHo 3anoHAMb 8ce KOJOHKU. PaccunTaiiTe MOJIBHYIO OJTIO Kee3a
B KOMIUIEKCE B KKI0M MPOOUpKe 1o cheayromen Gpopmyre:

Vreqm
x(Fe3t) =
Veeamn + Vsen-

Ne npodupku 7 8 9 10 11 12 13 14 15

O6bem 0.00200 M
pactBopa xene3a(lll)
VEey / Ma1

O6bem 0.00200 M
pacTBopa THOI[MaHATa
kanmus Vsen™ / Mt

MonbHasa nongd
xenesa (111) x(Fe**)

Onruyeckast
wioTHOCTH (rpu 470
HM)

Kon xonopumerpa

2. IoaroroBbTe npobupku. Korga Bce pacTBOpsl TOTOBbI, moAHUMMTe Kaptouky HELP, u
71a00paHT BBLAACT BaM KOJIOPUMETP.

3. IloAroToBbTE KOJOPUMETP, KaK OMUCAHO BbIlIe (cM. cTp. 17. YOeaurech 4To yCTaHOBJIECHA
nnuHHa BostHbI 470 HM. Kak pacTBOp cpaBHEHHUs HCHOJAb3YIiTe JEMOHU3UPOBAHHYIO BOJY.

4. H3MepbTe ONTHYECKYIO TUIOTHOCTh PACTBOPOB B KaXKJI0W MpoOMpPKe Ha ATOM JUIMHE BOJIHBL
3anummTe pe3ynbTaThl B TAOIHILY BBIIIE.
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Bonpochbl

5. IloctpoiiTe rpaduk 3aBUCUMOCTH ONTHYECKOW IUIOTHOCTH A pacTBOPOB W3 MPOOHPOK OT
MoJbHOM foyu xenesa (111).

1.1

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 05 0.6 0.7 0.8 0.9 1

6. [To pesyabraraM NPOBEIEHHBIX BaMH OIBITOB ONPEIEJNTE CTEXHOMETPUUECKUH COCTaBa
xommekca [(Fe)a(SCN)p] D,
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3apava | Bonpoc | 1WTPO- | TWTpo- | TUTPO- | sy | b3y | p33 | P34 | P35 | Beero
P3 BaHue | | BaHue |l | BaHue Il

13 Makc. 10 10 8 4 4 2 2 2 42
6annoB Oukn

3apava P3. XpaHeHue BMHa

Huokcup cepel SO, HCMONB3YIOT B KadecTBe KoHcepBaHTa BHUH. [Ipu mobaBneHnn SO, K BUHY OH MOXET
pearupoBaTh ¢ BOIOM, xaBas Oucynbdur-nonsl HSOs u mporomsl H'. BucynbGuT-MoHBI MOryT nanee
npeBpalaThes B cyIbGuT-uonsl SOs” MyTeM OTIIENIeH s BTOPOro IIPOTOHA.

SO, + H,0 = H' + HSOs™
HSO; = H* + 30327

OTH TpH pasauuHbie (OPMBI IUOKCHIA CEPHI B PACTBOPE MOT'YT PEArHPOBATH C TAKUMHM BEIIECTBAMH B BHHE,
Kak aleraib/erul, KpacuTelH, caxapa u Jp. ¢ o0pa3oBaHHeM MpoaykToB P. OOIias KOHIEHTpaIHs JUOKCH/Ia
cephl SBIISAETCS CyMMOM KOHIIEHTpamuii eé “cBobomHsx” gopm (SO2, HSO3™ u SO3*) u P.

KonmenTpanusi KOHCEpBaHTa HOPMHPYETCs, TIOCKOIBKY CYJIb(UTHI M JHMOKCHU]L CEPhl MOTYT TPENCTABIAT
OITACHOCTH JUTSI HEKOTOPHIX Jrofeii. B EBpometickom Coro3ze MakcuManbHast 001asi KOHIIEHTPAIUs THOKCHAA
cepsl yeraHoBiieHa Ha yposHe 100 mr x 1t u1st kpacHoro BuHa 1 150 Mr X 1% 7151 6EI0r0 i po30BOTO BUHA.

Bama 3agaua onpeaecJanTb 06111le KOHIECHTPAIUIO THOKCHUAA CEPBLI B BLIJAHHOM 06[)33116 0eJioro BHHA

C IOMOII IO ﬁOlIOMeTpH‘leCKOFO TUTPOBAHUA.

MeTtoauka

l. CraHpapTusauus pactBopa TMocynbdaTa HaTpus

1. Bam Bbegan o0Opazer; uncroro womara xamuss KlOs maccoit mpumepno 100 mr. Touynas macca
o0pa3iia ykazaHa Ha 3TUKETKE COCy/a. 3aMIINTE 5TO 3HAYCHUE B TIPUBEICHHYIO HIDKE TaOIUILy.

2. IIpuroroBbTe 100 My pacTBOpa Homata kanus B MepHOM koide Ha 100 mur M3 Bcero
BBIJIaHHOTO 00pasiia oara Kajius 1 JICMOHU30BAaHHOHN BOJIBI. DTOT pacTBOpP OyeT Ha3bIBaThCS S.

B xonunyeckyro kon0y 6e3 numda Ha 100 mur go6aBbTe:

anukBoTy 20 M1 pacTBopa S ¢ momolIs0 NTuneTku Mopa,

5 M1 pactBopa noauaa kanus (0.5 M) ¢ moMoIp0 MEPHOTO HUIMHIPA HA 5 MII;

10 M1 pactBOpa cepHOi KUCIOTHI (2.5 M) ¢ moMoInbio MepHOro IumuHApa Ha 10 MiI.

e o o 00

4, KpyroBoiMu IBHKeHHSIMHU TepeMeNIaiTe coJaepKUMOe KOJIObI, 3AKPOHTEe €€ C TTIOMOIIBIO
wieHku Parafilm u mocraBbTe B HWKHUIA 1K) CTOJIAa MUHIMYM Ha TSTh MHHYT.

S. 3anoJHuTe GIOPETKY BBIIAHHBIM PACTBOPOM THOCYJIb(aTa HATPHUS C MOMOIIbIO CTAKaHYHKA.
OTTHTpYiiTe COAEP)KUMOE KOJIOBI MPHU MOCTOSHHOM mepememnBaHuu. Ilocie Toro, kak pacTBop
npuobpereT O1eTHO-KENTYI0 OKpacky, Jo0aBbTe 10 kamesib pacTBOpa KpaxMaia U HpPOJoJLKaiiTe
TUTPOBAHME [0 I[IOJHOIO O0ECHBEUYMBAHUS pacTBOpa. JamuMIIMTe OOBEM H3PACXOJOBAHHOTO
TUTpaHTa V1 B TaOIUILy.

6. IloBTOpHUTE TUTpOBaHUE (1aru 3-5) HEOOXOMMOE YUCIIO pa3s.
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Macca nonara kanus
(mepenuImTe 3HaYCHUE C STUKCTKH)

Homep TuTpoBanus Vi/ ma

1

IMpunsitoe Bamu 3navyenue Vi / Ma

Il. CraHpapTu3aumsa pacTtBopa noga

1. C nomompio uneTkn Mopa nepeHecuTe aauKBOTY 25 MJI pacTBOpa ioja, moMedeHHoro lo, B
KOHHYECKYI0 K010y 6e3 nmunda rHa 100 mit.

2. OTTHTpYIiTE CcoaepKUMOE KOJIOBI pacTBopoM THOCylb(para HaTpus. [lociae Toro, kak
pacTBOp mMpHOOpEeTeT OJICAHO-KENTYI0 OKpacKy, ao0aBbTe 10 Kamenb pacTBopa Kpaxmaia H
IpPOI0JKAWTEe THUTPOBAHHWE [0 TIOJIHOTO OOECIBEYMBAHUS pAcTBOpa. JamuiuuTe O00bEeM
M3pacX0JJ0OBAHHOTO TUTpaHTa V2.

3. IloBTOpHUTE TUTpOBaHME (mIark 1-2) HEOOXOIMMOE YHUCIIO pa3.

Homep TuTpoBanus Vo [ ma

1

IMpunsaroe Bamu 3Hauenue V2 / M
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1. OnpeaeneHne o6Le KOHLUEHTPaLMN AMoKcuaa cepbl

1. C nmomomisio nunetku Mopa nepeHecuTe aukBoTy 50 MJI BUHA B KOHUYECKYIO K0JIOY 6e3 runda
Ha 250 miL.

2. C moMoIIBI0 MEPHOTO HWIIMHIpa Ha 25 Mt 1o6aBbTe 12 Mit pacTBopa rumpokcuaa Harpus (1
M). 3akpoiite kos0y ruieHkoii Parafilm, kpyroBpivMu IBH:KeHUSIMH TiepeMelIaiTe COICPKUMOE
KOJIOBI M OCTaBbTE CTOSITH KAK MUHUMYM Ha 20 MUHYT.

3. C moMoImIp0 MEpHOTO IMIMHIpa JA00aBbTe 5 M pacTBopa cepHOW Kuciothl (2.5 M) u ¢
MTOMOIIBIO OJTHOPA30BOH IUIACTHKOBOM numieTku [lactepa - mpumMepHO 2 MJI pacTBOpa Kpaxmaia.

4, OTTUTPYIiTE CONEPKUMOE KOJIOBI PacCTBOPOM Hoja U3 OIOpETKH 10 OECIIBETHON OKpacKH,
ycTOoHuMBOM B TeueHue 15 cekyna. 3Janummre o0beM U3pacX0JOBAHHOTO TUTpaHTa V3 B TabnuLy.

5. INoBTopuTe THTpOBaHKE (1aru 1-4) HEOOXOAUMOE YHCIIO pas3.
Homep TuTpoBanus V3 / ma
1
2
3

Ipunstoe Bamu 3nauenue V3 / M
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Bonpochbl

1. 3anummrTe ypaBHEHHMS BCEX pEAKUWH, MPOTEKAIONUX NPU CTAaHJAPTH3AIHMUA PacTBOpa
THOCYJIb(aTa HATPUSl.

2. PaccunTaiiTe MOJIAPHYIO KOHIIEHTPALMIO THOCYIb(aTa HATPUs B pacTBope. MonspHas Macca
ifonara kamus pasaa M(K103) = 214.0 r x mons .

¢(S2:0:%) = MoJIb X J1t
Ecnu Bot ne cmoanu paccuumams ¢(S203°), npumume konyenmpayuro pagnoii ¢(S203°7) = 0.0500
Monb X 1t Ons danvreriuux evruuceHuil.

3. PaccuunraiiTe MOJIIPHYIO KOHLIEHTPALMIO 10/1a B paCTBOPE.
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c(lz) = MOJIb X Jit
Ecnu Bui ne cmozanu paccuumams ¢(12), npumume xonyenmpayuro ¢(l2) = 0.00700 mons X 17t ons
O0aNbHEUUUX bIYUCTEHUL.

4. 3anummre ypaBHEHUE PEaKIMM, IPOTEKAIONIEH B pacTBOpe MExXay HoaoM |2 1 Tuokcuaom
cepst SO2, cunTas, 9TO AUOKCHI Cephbl OKUCISETCS B Cymb(haT-nonst SOs2".

5. Paccuuraiite 00IIyI0 MaCCOBYIO KOHIIGHTpAIIHIO B MI/J1 BceX (hOpM JMOKCHIA Cephl B BUHE.
Monspuas Macca quokcuna cepbl M(SOz) = 64.1 1 X mons .

cm(SO2) = Mr X jot
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CoObiTna Ne

Moanucb y4yaCcTHUKa

Mognucb nabopaHTa

1 (6e3 wTtpada)
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