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TIK 3

O6Lwme MHCTPYKLUK

. JlaHHBIN KOMIUIEKT MPaKTHUECKUX 3aJaHUN COAEPKUT 29 cTpaHuL.

. Jlo Hayanma TMpaKTUYECKOro Typa, BaM Oyner naHa komanaa «Read» Ha mpoyTeHHe KOMIUICKTa
3amaHuii. Bam Beigemnsiercst 15 MUHYT Ha YTeHUWe 3aJaHuii 1 BaM kaTeropmuyecku 3ampeuniaercss 4To-1udo
NHCcaTh WIK UCI0JIb30BAaTh KANbKYJIATOP.

. Bb1 MokeTe HauMHATH PabOTy, KaK TOJMBKO BBl yCIBIIIMTE KoMaHay «Start». ¥V Bac Oyner 5 yacos
Ha BBINIOJIHEHUE BCEX 3aJIaHUIL.

. BbI MoKeTe BBITTOTHSTH 3aJjaHusl B TIOOOM HOPSIKE, HO peKOMEeHAyeTcsl HayaTh ¢ 3aga4uu Pl

° Bce monmydyeHHBIE pe3yabTaThl M OTBETHl JIOJDKHBI OBITH aKKypaTHO 3allUCaHbl PYYKOH B

CHEUHATBHO OTBeIEeHHBIX /I JITOro siyeiikax. OTBeTHl, 3alKCaHHbIE B JIOOOM JPYroM MeCTe,
OLIGHUBATHCS HE OYIyT.

. Ecnu Bam Heo0X0MMO KCIIONB30BATh YEPHOBHK, HCIIONB3YHTE 00paTHBIE CTOPOHBI JIMCTOB JJAHHOTO
komruiekTa. [loMHHTE, 4TO BCE, YTO HANMCAaHO BHE CNENUATBHO OTBEJEHHBIX fiYeeK OLeHUBATHCH He
Oyner.

. Bbl Moxere monpocuTh OQUIIMATBHYIO BEPCHIO JaHHOTO KOMIUIEKTAa HA aHTJIMHCKOM SI3BIKE JUIS
YTOYHEHHS TeKCTa.

. Ecmn Bam Heo0XoauMo MOKHHYTH J1abopaTopuio (TIOCETHUTh YOOpPHYIO HIIM TIONHTH BOJBI),
TIOTHUMHTE COOTBETCTBYIONIYIO KapTOUuKy. JIabopaHT OyJeT Bac COMPOBOXKIATh.

. [onku Haj pabounMu CTONaMH HE JTOJKHBI UCTIOIB30BATHCS BO BPEMSI MPAKTUYECKOTO Typa C HETBI0
MIPEIOCTaBICHHS PABHBIX BO3MOKHOCTEH BCEM YHaCTHHUKAM.

o Bl 1omKHEI c00II0aTh MPaBUJIa TEXHHKH 0e30MacHOCTH, yKa3aHHbIe B npaBuiaax MXO. Ecmu
Bl HapymmTe mpaBmiia TEXHHKH 0O€30MaCHOCTH, BBl TMOJIYYHTE IEPBOE MPEAyNpexaeHne oT jabopaHTa.
JIroOble HapyIIeHHs, MONyYeHHBIE TOCIE MEPBOro MpenylpeXxaAeHns, MpuBeayT K Bamemy ynaneHnio w3
m1ab0opaToOpUU M aHHYJTUPOBAHUIO PE3YNIbTaTa 32 MPAKTUIECKUHN TYP.

. Ecnmu HEe 03By4eHO WHOE, 3aMEHHUTh WJIM TMOJIYYHUTH JOMOITHHUTEIHHOE KOJMYECTBO J1abopaTOpHOI
MOCYJIbl U PEAKTHBOB 0e3 mTpadoB MOXKHO TOJBKO OJWH pa3. Kaxmas mocienyromias 3aMeHa MPUBEACT K
mrpady B 1 6amt u3 40 3a TPaKTUIECKHH Typ.

. JlaGopaHT cruenaeTr o0bsBiIeHKE 32 30 MUHYT JI0 KOHIIA Typa.

. Bbl 1OmKHBI HEMEUIEHHO MPEKpaTUTh pabOTy IOCie TOro, Kak MNpo3BYydHUT KomaHga «CTorm»
(«Stop»). Ecau BbI He mpekpaTtuTe paboTaTh WM MHCATh B TEUCHHE OJHOM MHHYTHI, Balll Pe3yJbTaT 3a
MIPaKTHIECKUH Typ OyIeT aHHyITUPOBaH.

. IMocne Toro, kak mpo3ByuuT komanaa «Ctom» («Stop»), k Bam mojoiiner nabopaHT ¥ pacnuimercs
HAa BallleM KOMITJICKTE.
. 3areM, MOJNHIIMTE BAll KOMIUICKT, MOJOXKUTE €ro B KOHBEPT M CAalTEe €ro BMECTE C BalllM

poayKkToM 1 mactTuakaMu TCX mi1s OorleHHBaHMUS.

MpaBuna TexHMkn 6e3onacHoOCTU

. Bo Bpems mpeObiBaHus B 1abopaTopun Bel TOMKHBI OBITH B 3aCTETHYTOM XajaTe U 3aKphITOH OOYBH.
. PabotaiiTe TONBKO B 3aIMUTHBIX MJIM COOCTBEHHBIX Oukax. He paspemiaercss HOCHUTh KOHTaKTHBIE
JIMH3BL

. B naGoparopuu 3amperaercs TUTh BOAY, IPUHUMATh MHILY MU JKEBATh KBAUKY.

. Pabortaiite Tonpko B oTBeieHHOM Bam npoctpanctse. [lonnepxuBaiite uncToTy Ha pabodeM cTojie u
B MecTax OOILEero Mmojb30BaHusl.

. 3anpeniaercs NPOBOAUTH IOCTOPOHHUE, A TAKKE MOAU(PUINPOBATH NPEITI0KEHHBIE SKCIEPUMEHTHI.
. He 3anonusiite nunerku prom. Mcnonb3yite 11t 3TOro rpyiy.

. HezamemmrensHo youpaiite pa3OouTyIo MOCYAy U Pa3IUThIe )KUIKOCTH C I10JIa M BalIero pabodero
MecTa.

o Bce oTxonpl cnenyer yrunM3upoBaTh COTIAaCHO MHCTPYKUMSIM. BosHBIE pacTBOPBI MOXKHO CITUBATH B

PAaKOBUHY. OpFaHI/I‘lCCKHe OTXOAbI JOJIZKHBI OBITH IIOMCIICHBI B CIICIIXMAaJIbHO IIOMCYCHHBIN KOHTeﬁHep.
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Pu3nyeckmne KOHCTaHTbI U YpaBHeHuUus

TIK 3

B 3TOM KOMIIIEKTE 3aa4 aKTUBHOCTH BCEX YACTHUI] B BOJHOM PaCTBOpPE CUUTAIOTCS PABHBIMHU UX
MOJIIDHBIM KOHIICHTpanusM B MoOJb/I. [[ng ympornenuss (GopMyn W BBIPRKEHUH NPHHATO, YTO
CTaHJapTHas KOHUEeHTpauus C° = 1 Monb/n omyiieHa.

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

Hynp o mkane Lenscus:
[Tocrosinnas @apanes:

Barr:

kuwioBarr-yac:

[Tocrostnnas [lnanka:

CkopocTb cBeTa B BaKyyMe:
DneMeHTapHBIN ANEKTPUUYECKUI 3apsi:
DneKTpuYecKas MOIHOCTh:

KIII:

CootHomenue IInanka-OuHIITEHA!
VYpaBHEHUE HICATTBHOTO Ta3a:
CBoOoHas sneprust ['nb6ca:

Koaddumument Q mst peakiun
aA(aqg) + b B(ag) =c C(aq) + d D(aq):

VYpasuenue ['enaepcona-I'accenpbaxa:

VYpaBuenue Hepucra-Ilurepcona:

rie Q paBHa COOTBETCTBYIOILIEMY

ko3pdumenty  AnA  TOJIypeakIuu
BOCCTaHOBJICHUS

3akon JlamGepra-bepa:

Kunernueckue ypaBHEHUS B

UHTETrpaibHOl dopme:

- HyneBou nmopsuox:

- IlepBbIit OPSIAOK:

- Bropoit nopsiiok:

Bpewms nonynpeBpaiienus uis peakuuu
IIEPBOTrO MOPSIAKA:

CpenneuuncnoBas MossipHast Macca M:
CpenneBecoBasi MoJsipHast macca Mw:

WNunexc nonuaucnepcHocTH lp:

MpumevaHue

Na = 6.022-:10%% momp ?
R = 8.314 JIx momp * K1
p°=16ap=10°Ila

Patm = 1 atm = 1.013 6ap = 1.013-10° I1a

273.15 K
F = 9.649-10* Ki moms *
1Br=1/xc!

1 kBr-u = 3.6-10° Ik
h=6.626:10"% JIx ¢
c=2.998108mc?
e =1.6022-10*° Kn
P = AEX|
n= Pnone3H/PnpumeHeHHoe
E =hc/A
pV =nRT
G=H-TS
A/G° = —RT InK®
AG° = —nF Ecanl®
AG = AG® +RT InQ

o LCrDK

[A]2[B]°
H=pK, +1lo A
PH = pK, +log

EzE"—R—;an

at T =298 K, %Tlnlo ~0.059 V

A=c¢lc

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

tip= In2/k
. 2iN; M;
XN
_ ZiNiM;
XN M,
M,
M,

M,
M,

I,=

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

1M =1 mons/n
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Mepuoguyeckan Tabnuua

TIK 3

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 | 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
K|Ca|Sc| Ti|V |[Cr|{Mn| Fe|[Co| Ni | Cu|Zn|Ga|Ge|As | Se| Br|Kr
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
Rb|Sr{Y | Zr |[Nb|Mo|Tc |Ru|Rh | Pd| Ag|Cd|In |Sn | Sb|[Te| I | Xe
85.47 87.62 | 88.91 | 91.22 92.91 95.95 - 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3
55 56 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
Cs|Bafswmn| 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 | 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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TIK 3

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.
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PeaktuBbl

Ons Bcex 3apay

TIK 3

PeakTus

MapKupoBaH KaK

Koabl omacHocTH

JlenoHu3upoBaHHas BOJA B:
- mpoMbIBatiKe (Ha paboyeM cToJie)
- IJJACTUKOBOM OyThUIKE (Ha pabouem

Deionized Water He omacHo
CTOJIC)
-IJIACTHKOBOM KaHUCTPE (B BBITSHKHOM
mkady B JJaOOpPaTOpUu)
DTaH0JI B OYTHIJIKE - TIPOMBIBAIIKE Ethanol H225, H319
O6pazer 6emoro BuHa, 300 M B Wine sample H225, H319

TEMHOM IIJTACTHKOBOM OaHKE

Odna 3agaum P1

PeakTus

MapKkupoBaH KaK

Koanl omacnocTu

4-autpoben3anpaerua, 1.51 B _ 4- H317, H319
0aHOYKe U3 TEMHOTO CTEKJIa nitrobenzaldehyde

OmroeHT A, 20 MJI B CTEKIITHHOM Eluent A H225, H290, H304, H314,
¢rakone H319, H336, H410
Omoent B, 20 M1 B CTEKIIHHOM Eluent B H225, H290, H304, H314,
¢rakone H319, H336, H410
Oxone® (rlepokcoMoHOCYb(hAT

kanus), 7.87 I B IJIaCTHKOBOM Oxone® H314
y3BIPHKE

O6pa3er 4-HUTPOOCH3ATBACTHIA JITIS TLC standard H317, H319

TCX

Ansa 3agaumn P2

PeakTus

MapkupoBaH KakK

Koapl omacHocTn

1 M pacTBOp THOITMAHATaA KaJIWs,
20 MJ1 B TJTaCTUKOBOM OYTBIIIKE

KSCN 1M

H302+H312+H332, H412

0.00200 M pactBOp THOIIMaHATA
kaimust, 60 M1 B IJ1aCTUKOBOM
OyTBLIKE

KSCN 0.00200 M

He omacHo

1 M pacTBOp Xs10pHO# KHca0THI, 10
MJI B TUTACTUKOBOM OYTBLIKE

HCIO4

H290, H315, H319

0.00200 M pactBop xkene3a(lll), 80

. Fe(111) 0.00200 M He onacHo
MJI B TJIACTUKOBOM OYTBIIKE
0.000200 M paCTBOpV)KeJ'IGSa(”D, Fe(I11) 0.000200 M He onactio
80 MJ1 B IJIaCTUKOBOM OYTHUIKE
0.3% pactBOp mepokcuaa
BOJOPO/a, 3 MJI B OyTHUIOUKE U3 H.0> He omacHo

TCMHOI'O CTCKJIAa

51st IChO — Practical Exam




Onsa 3apgaum P3

TIK 3

PeakTus

MapKkupoBaH KaK

Koabl omacHocTH

0.01 M pactBop ioxa, 200 M B

6 2 H372
YTBUIKE U3 TEMHOTO CTEKJIA

0.03 M pactBop TPIOC}:JIB(i)&T'd HaTpHs, N@25;0s He omacko
200 mu1 B TUTaCTHKOBOM OYTHIJIKE

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

2.5 M pactBop CEPHOH KHCIIOTEL, H,SO4 H290. H315, H319
80 M1 B IIIaCTUKOBOM OYTHUIKE

0.5M PacTBOp MO/ KA, 25 Mn B Kl H372
IJIACTUKOBOM OYTBUIKE

Wopnar kamust, npumepro 100 mr

(Tounast Mmacca yka3zaHa Ha 3THKETKE), KIO3 H272, H315, H319, H335
B CTEKJISIHHOM (hi1akoHe

PactBop kpaxmana, 25 mi B Starch He omactio

TJIACTUKOBOM OYTBUIKE

51st IChO — Practical Exam




TIK 3

O6opyanoBaHue
Ons Bcex 3apay

IlepconasibHOE 000py10BaHue KoanuectBo
TpexxonoBas rpyma 1
3alyUTHBIE OUYKU 1
[TnactukoBast OyThUIKa Ha | 71 TSI OpraHUYECKUX 1
OTX0JIOB, MapKUpoBaHHas Kak “Organic waste”
Bonpime 6ymaxkusie casiherku 15 mr
Marsie OyMaXKHbIE CaJI()ETKH JIIsl KIOBET 30 mT
[Inarens (00b1110) 1
Inarens (MaleHbKU) 1
Cexynnomep (dachl) 1
Kapangam 1
Pe3unka a5 cTHpaHus KapaHjamia 1
UYepnas pyuka 1
Mapkep 1l XMMUYECKON MTOCYIbI 1
JIuneiika 1

O0611ee obopy10BaHuNe KoauuecTBo

Y® namna juis Busyanuzanuu TCX

2 Ha KOMHATy

Komopumerp

5 Ha KOMHATy

[Tepuarku

Bce pasmepsi (S, M,

L, XL)

JIOCTYITHBIE Ha 00IIIeM CTOJIe

KownTelinep co abaom

1 Ha koMHaTy

ansa sagaumn P1

IlepconasibHOE 000pPyI0BaHUE

KoanuecTrBo

[ItaTuB u:
- MydTa ¢ ManeHbKOMN JanKoi
- MydTa ¢ 60JIBIION JIAITKOM

-

Konnueckas kon6a co numdom, 100 ma

Konnueckas kon6a co numdom, 50 mi

OOpaTHBIN X0JIOTUIIBHUK

MarxauTHas MemiajKa ¢ Harp€Bom

Kpucramnmmzarop

MarHuTHBIN SKOPEK

Konba bynzena

BOpOHKa BIOXHCpa C PEC3UHOBBIM YIIJIOTHUTCIICM

[TonmATUIIEHOBBIN NAKET € 3aCTEKKOM C 3 KpYribIMU
buapTpamMu

Yamka [letpu

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

R R Rk RRrRrIRrRR R R, N

[TonusTHIIEHOBBIN NAKET ¢ 3acTexkou ¢ Tpems TCX-
acTuHKamMH (¢ (OIIyopecieHTHBIMHA HHIMKATOPaMH ),
MapKUPOBAaHHBIA KOJOM YYaCTHHKA

-

Kanmuisipel s TCX (B wamke [letpu)

IImacTukoBEII IUHIIET

CreknsgHHAas Mmajnodka

MepHbIi umHAp, 25 M

Craxkan, 150 ma

N R PR
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TIK 3

ITonuaTIIIEHOBAst BOPOHKA JUIsl CHIITYYHX BEIIECTB 1
OpHopa3zoBble I1acTUKOBbIE nuneTku [lacrepa 2
CrexknsiHHas 6aHOYKA U3 TEMHOTO CTEKJIa sl 00pasia
TCX, 1.5 mu1, ¢ KpbIIIKOii, MapkupoBaHHas Kak “C” u 2
“R
[IpenBapuTebHO B3BEIICHHAsI OaHOYKA M3 TEMHOTO
crexa, 10 M1, ¢ KpBIIKO#, MapKUPOBAHHAS KOAOM 1
y4acTHHKA.
Y iouka Ji71s1 U3BJICUEHHUS] MATHUTHOTO SIKOPbKa 1
Ona 3agaum P2

IlepconajibHOE 000PyI0BaHUE KosnuecTBo
ITunerka Mopa, 10 mu 1
I'papynpoBanHas numerka, 10 mi 3
['pagynpoBaHHasi TUIETKA, S5 MII 3
[ltaTuB 11 npoOUpoK 1
[TpoOupku 15
[TpoOku 1 poOUpoK 7
KroBeTka 11 KOJOPUMETPA, JTHHA ONTHIECKOTO TTyTH 5
1.0cm
Crakan, 100 mi 2
OpnHopasoBsle MIacTUKOBBIE uneTku Ilactepa 15
Ansa sagaumn P3

IlepcoHajibHOE 000PYI0BaHUE KosanuyecTBo
JlaGopaTOpHBI IITATUB C 32KUMOM JIJIs1 OIOPETKH 1
bropetka, 25 mn 1
CrexisiHHas BOPOHKA 1
Kounueckasa xoi0a, 100 mu 3
Kounueckas xoi0a, 250 mu 3
Craxkan, 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
MepHnbiii ummHIp, 25 M 1
Mepnbriii ummnap, 10 Mo 1
MepHbIi IIMHIP, S5 MIT 1
OpHopa3oBble TIaCTUKOBBIE numeTku [lacrepa 3
ITnenka “Parafilm” 20 mr

51st IChO — Practical Exam




TIK 3

3apava Bonpoc Bbixon Yucrorta TLC P1.1 P1.2 Bcero
T; Makc. 12 12 8 2 3 37
6annos Oukm

3agaua P1. Oxucienne HUTPOOEH3aIbAETH/A.

Ilepokcomonocynbpar kamus (Oxone®) spnseTcs OKHMCIMTENEM, KOTOPBIH JaeT B KadecTBE
MPOJYKTOB BOCCTAaHOBJICHHS TOJIBKO Oe3BpenHblii cynbdar. IIpoBeneHue peakuuii OKUCICHHS B
BOJTHO-ITAHOJIBHOM Cpeie MO3BOJISIET 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 coduparhesi B 6anky “Organic waste”.

Mertoauka

l. Oxmucienne 4-HUTPOOEH3AIbIETHIA
1. Cwmemaiite 20 M1 BOABI U 5 MJT 3TaHOJIA.
2. I1010:KMTE MarHUTHBIA SIKOPHh B NPUILIH(GOBAHHYI0 KOHUYECKYIO KoJIOy Ha 100 mit.

3. [Lo6aBbTe Bech BhimanHbii (1.51 1) 4-HUTpOOEH3aANbACTH ] B KOHHYECKYIO KOI0y. JloGaBbTe
BCIO CMECh BOJa/TaHOJ, TMPHTOTOBJICHHYIO paHee. 3akpenuTe KojOy B Jjamnke. Briaiouure
nepeMeIIMBAHNE ¥ 3aTeM JJ00aBbTE B PEaKIIMOHHYIO BECh BhIIaHHbIH (7.87 T) Oxone®.

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

5. Harpeiite peakinMOHHYIO CMEChb 1O CJa0Oro KumneHus (MpuOIM3UTENILHO OJHA Karuid
KOHJICHCAaTa B CEKYHAY) U NpPOAOJDKalWTe KUMATUTH B TeueHue 45 munyr. [lomerka Ha mimTke
COOTBETCTBYET MOIIIHOCTH, KOTOpass HeoOXoAuma HAjisi PEKOMEHJOBAHOM BbIllI€ MHTEHCHUBHOCTU
KHUIICHHUS.

Bonblwaa nanka

ManeHbKas nanka

" Pa— B

PMCyHOK 1. Yemanoska ons kunsuenus peaKLﬂIOHHOIZ cmecu ¢ 06pame1M XOJLOOUNbHUKOM.

51st IChO — Practical Exam 10



TIK 3

6. BeikaounTe HarpeBaHue Ha MellajJke. Y0epuTe B CTOPOHY MEIIAJIKy U OCTaBbTe
pEaKMOHHYI0 cMech oxJlaxaarbcd Ha 10 MMHYT. 3areM HoMecTHTe KO0JIOy B KpUCTAJLIIM3aTop,
HaIlOJIHEHHBIN CMECBIO JIE1-BOJA, U 0cTaBbTe enle Ha 10 MUHYT.

1. ColepuTe ¥ 3aKpenuTe Ha IUTATUBE IPU I[OMOILIM MAJEHbKON JanKu YCTAaHOBKY s
¢GwIbTpoBaHUS B BaKkyyme, Kak Moka3aHo Ha pucyHke 2. Iomnmmmure cBoro kaprouky HELP.
JIabopaHT MOIOMAET M MOKAXKET, KaK IPUCOEANHUTD Ballly YCTAHOBKY K BaKyyMy.

<——— BopoHKa broxHepa
........ <« O®unbTposanbHas bymara
Pe3nHOoBbIN yNAOTHUTENb

ManeHbKana nanka

Bakyym

Pucynox 2. Yemanoexa onsa gpunemposanus 6 axyyme.

8. CMouuTe KpYXOK (GUIBTPOBAILHONW OyMaru BOJOW W PACHOJI0KHTE €r0 B BOPOHKE
broxnepa (papdopoBasi BopoHKa ¢ MaJCHBKHUMH OTBEPCTHSIMHU U PE3MHOBBIM YIUIOTHHUTEJIEM) TaK,
9TOOBI OH 3aKPHUT BCE €€ OTBEPCTHUSI.

9. IlepeHecuTe CyCrHeH3UIO NPOAYKTa Ha BOPOHKY broxHepa U [0/ICOeIMHHMTE BaKyyM.
TmarenbHO MPOMO¥iTE 0Ca0K Ha PUIBTPE ICMOHU3UPOBAHHOM BOOH (kKak MuHEMYyM 4 pasa ¢ 20

MJT BOZIOH).

10. OcTaBbTe Ha 5 MHHYT OCAQJOK Mia Cymkd Ha Quibrpe. OTcoeaiuHuTre Bakyym. Ha
KOHBbYMKE MaJIEHBKOTO IIMaTtess oTéepure MpoAykTa B 1.5-MUIMIITUTPOBYIO 0AHOUKY M3 TEMHOIO
cTekna ¢ oTMeTkoii C. 3akpoiiTe 6aHOUKy U coxpaHuTe ee 11 yactu |1l aToit 3amayn.

11. IlepeHecuTe ¢ GMIbTPa HEOUMIIEHHBIA MPOAYKT B MPHUILIN(POBAHHYI0 KOHUYECKYIO KOJIOY
Ha 50 muL

12. BbuaeiiTe puibrpar B Ganky “Organic waste” u mpomoiite BopoHKY BroxHepa u koi0y
ByH3eHa 3TaHOIOM M BOJIOW. DTaHO cJAMBaiiTe B 6anKy “Organic waste”.
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II. MNMepekpucrannusauua npoaykra

1. Cwmernaite 9 M1 Boas! 1 21 mi1 3TaHoa.
2. IlpoBeauTe TEPEKPUCTALIM3AIMIO  HEOUYHUIIEHHOIO  MPOJYKTa, HAXOMIAIIETocs B

nuM(OBaHHOW KOHMYECKOH Kojbe oObemMoM 50 M, HMCHOJB3YS MHHHAMAIBHO HEOO0X0IUMOe
KOJIMYECTBO 3TOM BOJHO-ITAHOJILHONW CMECH M YCTAHOBKY MCIIOJIb30BAHHYIO JUISI CHHTE3a KaK Ha
puc. 1. llonammure Bamry kaprouky HELP. JIaGopaHT nonoiiner st Toro, 4ToObl BKIIOYUTH BOJY
u HacTpouth Memanky. [Ipu HeoOXoauMocTH, NOOaBISIITE BOJAHO-3TAHOJIBHYIO CMECHh MOPLUSIMHU
4yepes3 BEpX X0JIOAUIIbHHKA.

3. [lo oxoH4YaHMU KpHUCTaUIM3AlMK MPOIYKTa, BOCHOJbL3YHTECh MPOIEAYypOi, OMMCAHHOMN
panee (1.7 mo 1.10) mns Toro, uyToOBI COOpaTh OCagOK. MalleHbKUM IIATeIeM 0TOePUTE HEMHOTO
MEePEKPUCTAININ30BAHHOTO MPOJYKTa B OaHOUYKY M3 TEMHOIO CcTeksia moanucanHyw R. 3akpoiite
06aHouKy 1 coxpanute e€ s yactu |11 aToit 3anaun.

4. IlepeHecuTe OYMIIEHHBIH MPOAYKT B  NPEIBAPUTEIBHO B3BEIICHHYIO OaHOUKY,
MTOIMUCAHHYIO BAIlllUM KOJIOM. 3aKpoiiTe 6aHOUKY.

5. Bouaeiite ¢unbTpar B Oanky, moamucanHyro “Organic waste”, W HoIHUMHTE Bally
kaptouky HELP. JlaGopaHT noioiiner anst TOro, Yro0bl BHIKIIOYUTH BOAY.

[I. AHanus npoaykta no TCX

1. IloaroroBka crakana aiasa TCX. HajeiiTe Ha aHO crakaHa npuOmm3utensHo 0.5 cM 1o
BbIcOTE moeHTa A. Hakpoiite crakan yamkoit [lerpu. IloaoxauTe nmoka mapbl 3JIIOCHTa HACHITAT
atMoc(epy B Kamepe.

2. IlpuroToBJjieHue 00pa3uoB. Bam Bbiman oOpasern 4-HUTpoOeH3alberuaa B OaHOUKE W3
TeMHOro crekna, moamucanHoit TLC standard (momeuaiite ero S na miactuae TCX). JodaBbTe
npubim3nuTenbHo 1 M 3TaHOoNa B Kaxayro u3 Oanouek (momeuennoie C, R, TLC standard) s
pacTBOpeHus 00pa3IoB.

3. Ioaroroka miaactuibl TCX. AKKypaTHO KapaHIalioM HapucyiiTe nuHuio crapra (1 cm
BBIIIIC HIKHETO Kpas IUIACTHHBI) U OTMETbTE TOYKU HaHeceHus 3 oOpasioB. Iloamumure ux S
(ucxomnoe coeauuenue), C (HeounmieHHbl mpoaykt) and R (mepekprcTayin30BaHblil MPOIYKT),
Kak mokaszaHo Ha Pucynke 3. CieBa BBepXy ruiactuHbl HanummTe Barr Kox yuyacrauka. CrpaBa
BBEPXY IJIACTHHBI HANMINMTE, KaKoi 3J1r0eHT Bl ncnosb3oBanu (cHavana Eluent A, motom Eluent
B). Hanecure Tpu 00pa3iia Ha KKy ITACTHHKY C TIOMOIIIBIO KAITUAISIPOB.

Student Code Eluent A / Eluent B
N /

1cm¢ S C R

Pucynox 3. lloocomoska nracmunox TCX
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4. Hposegenne TCX anamuza. [Ipu nomouwm nunuera nomecrure TCX nuacTuHy B CTakaH U
HakpoiiTe ero wuamkod Ilerpu. [loxaurech, TOKa (POHT DIFOCHTA MOJAHUMETCS JI0
npubim3uTenbHo 1 cM oT Bepxa miuacTuHbl. U3BJIEKHMTE TUIACTUHKY MUHIETOM, OTMEThTE (POHT
UIIOEHTA KapaHJalloM U JaiiTe MJaCTUHE BBICOXHYTh Ha BO3/yXe€.

o. IposBiaenue TCX mnuaacrunku. Ilomectute miactuHky noa Y@ nammy, KOTopas
HaxoJuTcs oA oouiel Taroil. O0BeaMTe KapaHIalloM BCE IIPOSBISIOLIUECS MSATHA.

6. BolieliTe 3J10eHT B OVTBUIKY HNOANMUCAHHVIO “Organic waste”.
7. IoBTopuTe maru 1, 3, 4, 5 u 6 310 YacTH, UCIIOJIB3Ys AITIOCHT B.
8. IHomecTuTe Banmy niacTHHKYA B MOJHUATHICHOBBIN NAKETUK ¢ BammM KOJ0M y4yacTHHKA.
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Pesynbratel xpomarorpaduueckoro ananusa (3apucyiite Bamu twiactukun TCX). Bel moxerte
WCIOJIb30BaTh ATH PUCYHKH JUIsI BHIOOpA OTBETOB BOIMPOCH B KOHIIE 3amauu. CaMu PUCYHKH HE
OyIyT 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 MEpPEeKPUCTAIIIM30BAHHBIM IPOJYKTOM, MOJAMUCAHHYIO BAIIMM
KO/IOM YYACTHHKA;

- [Tnactuaer TCX (A m B) B NOJMATHICHOBBIM TaKeTe, MOANMMCAHHBIM BALIMM _KOJI0M

YYaCTHUKA.

Br1 nepenaere:

IlepexpucTa/JsIN30BAHHDBIN POXYKT O
TCX nmnacruna A i
TCX nnacruna B i
IMoanucu
YyacTtHUK ['maBHBII Ta60OpaHT
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Bonpochbl

1. H300pa3ure  CTPYKTypy  KOHEYHOIO  OpPraHMYECKOIO  MpOJAyKTa  peakuuun  4-
HuTpoGensanbaeruaa ¢ Oxone®

2. Ha ocnoBanuu Bammx pe3ynapraToB TCX aHanm3a JaiTe 0TBEThI Ha CJIECIYIONINE BOTIPOCHI.
. Kaxo¥ »5roeHT Jiydine ucroab30BaTh JUisl KOHTPOJIA 34 XOJA0M PEaKkInu?

oA 0B

. Heouunmennsiit mpoaykt (C) comaepKuT ciiesibl 4-HUTPOOCH3AIbACTH/IA!

o IIpaBaa O Jloxb

. [MepexpucrammuzoBanublii mpoAykT (R) comep:kut cieabl 4-HUTPOOESH3aIbACTH IA:

o IIpaBna O JIoxb
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Onpeaenexue Onpegenexue
3apavya | Bonpoc | Kanu6poska P2.1 | P2.2 | P2.3 chopmynbli P2.4 | P2.5 | Bcero
i Henesa KoMnneKkca
6annoB
Ouku

3agayua P2. XKene3o B BUHe

XKenezo — anmeMeHT, KOTOPBIN YacTo coaep KUTcs B BUHe. Eciu ero konueHtpanus npesbimaer 10 - 15 mr Ha
gutp, To okucienue skenesa(ll) mo »xemesa(lll) mMoxker mpuBecTH K 0Opa30BaHHIO OCAAKa M CHIKEHHUIO
kauecTBa BuHa. ClIeZI0BATEIBbHO, HEOOXOIMMO KOHTPOIUPOBATE COCPKAHUE Kelle3a B BUHE B MPOIIECCE €ro
MPOM3BOJICTRA.

I[Ipy oOuyeHb MaJICHBKUX  KOHIIGHTPAIMAX JKeje3a ero MOXKHO  KOJUYECTBEHHO  OIPEICIUTh
KOJIOPUMETPUYECKH, MCITOB3Ys peakiuio obpasoBanus koMiuiekca xene3a(lll) ¢ Tmonmanarom SCN™.

B 3T0ii 3ana4e BbI J0JKHBI, HCIOJb3Ysl KOJOPUMETPHIO, H3MEPUTH 00LIYI0 KOHIEHTPALMIO Kejie3a B
BBIIAHHOM BaM o0pa3ie 0eJ0ro BHHA M ONpPeNeJUTh CTEXHOMETPHYECKHH COCTaB KOMILIEKCA
sxeaesa(lll) ¢ Tmoumanarom.

BAXHO

. B atoii 3amaue Bam BbIIaHbI aBa pactBopa coieit skeneza(lll) u qBa pacTBopa THolMaHaTa
pa3HbIX KOHLEHTpaluil. ByabTe oueHb BHUMATENbHBI, YTOOBI HE MepenyTaTh UX.

J [Tocne Toro, kak Bbl MPUTOTOBUTE PACTBOP AJISl KOJOPUMETPUH, MPOBOJUTE U3MEPEHUS HE
MO3Xe, YeM depe3 vac.

. Korma Bam motpebyercst konmopumerp, nogaumure kaprouky HELP. JlabopanT mpunHecet
BaMm KoJopumeTp. Konopumerp Oyzmer B IMOJHOM BaimieM pPAaclOpsHKEHWHW B TEUYCHHE 15 MHHYT.
JlaGopaHT MOMPOCUT BaC OCBOOOJUTH KOJIOPUMETP Cpa3y MO OKOHYAHWH U3MEpPEHHH win 4yepe3 15
MUHYT. Eciii cBOGOTHOTO KOJIOPUMETpa HE OKAXKETCsI, BaC 3alMIIYT B JUCT OKUIAHUSI.

J WNucTpykuus o padoTte ¢ KOJOPUMETPOM MpHUBEIeHA Ha CIEAYIONIeH cTpaHuIIe.

J Konopumerp BaM ganyT ucnoib30BaTh He Oosee Tpex pas 1no 15 MUHYT.
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MHCTpyKUMsA no ncnonb3oBaHUIO KoNlopuMeTpa

Pexwumbl: cneea nponyckaHue / cnpasa
nornowiexne”

Hucnnen

HanpasneHue
X0Z4a CBETOBOro

nyya
[JNWHHBI BONH Y
——————
470 570 590 {605 |
Aunck
BblbOpa &) o
PEXMMOB TCeK Ans
KIOBETbI
KHornka OK
. BcrasbTe BIIKY ceTeBOTO Kabesst B PO3ETKY.
. Y6enutech, 4TO BHIOpAH PEXHUM M3MEPEHUs! MoriomieHus (moacsednBaetcs «Absorbtion»).

Ecnu 310 He Tak, TO BpaimaiiTe AMCK BbIOOpAa PEeKHUMOB JI0 TeX IOP, MOKA MMyHKTHUPHAs JIMHUS HE
MOSIBUTCSI BOKPYT Hajamucu «Absorption», mocie yero Haxmute kaonky OK.

. Bpamaiite auck BbIOOpa peXMMOB JI0 TEX IMOpP, MOKAa IYHKTHpPHAS JIUHHS HE TMOSBUTCS
BOKpYT TpeOyemoii bl BostHbI (470 HM). 3atem Hakmute KHOTIKY OK.
. 3anogHUTE KIOBETY PACTBOPOM CpaBHEHUS (BBICOTA pacTBOPA MPUMEPHO 3 CM) U MOMECTUTE

B OTCEK JJIsl KIOBETHI JI0 ynopa. byabre BHUMaTEIbHbI, YTOObI IPABUIBHO OPUEHTUPOBATH KIOBETY
(cMoTpHTE cxeMy HIKe). 3aKpOiiTe KPBIIIKY KIOBETHOIO OTCEKA.

. Bpamaiite auck BbiOOpa peXHMOB JI0 TeX IOp, MOKAa IMYHKTHpHas JUHHUS HE IOSIBUTCA
Bokpyr Hammucu “Absorbtion”, u naxmurte kHonky “OK”. Mcnonb3ys IuCK BbIOOpa PEKHMOB,
Beiaenute “Calibration” u maxmure kaonky “OK”.

. [Mopoxmute, moka Ha skpane He nossutcs 3Hadenue 0.00 (uau —0.00).
o 3anoaHUTE Ty e KIOBETY aHAIIM3UPYEMBIM PacTBOPOM (BBICOTa pacTBOpA MPUMEPHO 3 CM) U
MTOMECTUTE B OTCEK JIJIsl KIOBETHI JI0 YIOpa. 3aKpOiTe KPBIIIKY KIOBETHOTO OTCEKA.
o 3anumuTe 3HaYeHHUE TOTJIONICHHSI B TA0IHUILY.
KioseTa
: i Rt
r::: _________ : ..... - 4 i
o _ | : i TpeyronbHMKOM
TCEeK A/1A KIOBEeTbI i 3 i i HOKa3aHo
i ; i ; HanpasneHue
51st IChO - Practical Exam ; ; ; X0/a CBETOBOro
I S IERES Py nyva
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l. Onpe.qeneHMe coaepXxaHusa xene3a B BUHE

B sT10ii yacTu 3amaum BbI Oyaere mcnojb3oBark 0.000200 M pactBop :keie3a(lll) u 1 M pacTBop
THOI[HAHATA KAJIHSL.

MeToauka

1. IlpuroTtoBbTe pacTBOpPsl B 6 NpoOMpKax, CMeImnBas HEOOXOIMMBIE OOBEMBI HCXOIHBIX
pacTBOPOB, KaK YKa3aHO B TAOJIMIIE.

Homep npooupku 1 2 3 4 5 6
0.000200 M pacrsop 1.0 M 2.0 M 4.0 M 6.0 M

xenesa(lll)

1 M pactrop xnoproi 1.0 ma 1.0 ma 1.0 ma 1.0 ma 1.0 M 1.0 ma
KUCJIOTBI

Buno 10.0 ma 10.0 ma

PacTtBOp nepekncu 0.5 Mt 0.5 M

BOJZIOpO/Ia
CHOHM3UPOBAHHAS
A p 9.5 M 8.5 mu 6.5 mur 4.5 mn 1.0 M
BOJIA
2. 3akpoiiTe mpoOHpKN MPOOKaMHU | TIIATEIHHO NMepeMelaiTe CoaepKUMOe TPOOHPOK.

3. Jo6aBpTe Mo 1.0 M1 1 M pactBopa THommanata kamus B npobupkm 1, 2 3, 4 u 5. B
nmpoOUpKy 6 pacTBOp THOLMAHATA Kaius He noOapisiite. 3akpoiiTe NMpoOUpKH MpoOKaMu U
TIATEJILHO MepeMelnanTe.

4, Korna Bce pactBopbl OyayT roToBbl, mOAHUMHUTE KapTouky HELP, 4To0B1 1ab0panT BhIIAT
BaM KOJIOPUMETP.

5. IloAroToBLTE KOJOPUMETP, UCIOJIB3YSl MHCTPYKUMH Ha c. 17. Konopumerp nomxeH ObITh
ycraHoBieH Ha JumMHYy BoiHbl 470 Hm. Ecnm 3T0 He Tak, YCTaHOBHUTE JJIUHY BOJIHBI
camocTosTesibHO. Uenob3yiiTe 1eMOHU3UPOBAHHYIO BOJIy B KQUE€CTBE PacTBOpa CpaBHEHUSI.

6. H3MepbTe 3HAYCHHME TOIJIOMICHUS JJIs pacTBOpa B Kakaod mpoOupku (oT 1 no 6) Ha sToit
JUIMHE BOJIHBL. JamummTe pe3ynabTatel B TaOnuny. Hoaummure xaptouky HELP, uyToGbI
OCBOOOJUTH KOJIOPUMETP.

Homep npodupkn 1 2 3 4 5 6

[Mormomienue (mpu 470
HM)

Ananutnyeckas
KoHIeHTpanus Fe** B 16 32 64 96
npo6upke, c(Fe*) / MkM

Kon xonopumerpa
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Bonpochbl

1. Hocrpoiite rpaduk 3aBucuMocTH moriouienus 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 BriGepute Te TOUKH, KOTOpbIE Bbl OyJeTe MCHOJIb30BaTh I MOCTPOEHUS KaauOpPOBOYHON
KpPUBOH, U 3alUIIUTE UX B TaOIHILY.

Homep npoOupku 1 2 3 4

3HaueHue MOIJIOIICHHUS,
BBIOpPaHHOE TSI
MOCTPOCHHUS
KaJIMOPOBOYHOM KPUBOM

2. Hcnonb3ys BeIOpaHHBIE BaMH TOYKH, HNPOBeAMTE KAITUOPOBOYHYIO MPsSMYI0 Ha rpaduke
BBIIIE ¥ ONpeIeJUTe aHATUTHUECKYIO KOHIIeHTpauio (B MkMonb X 1 1) Fe3* B mpobupke 5.
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c(Fe**)mposupka 5 = MKMOJIb X J1

Ecnu 6wl ne cmoznu onpedenums ¢(Fe3Y), ona nocneonezo pacuema ucnonwszyiime c(Fe3*) = 50

MKMOJIb X Jz’l.

3. PaccunTaiiTe MaccoBy0 KOHIIGHTpalMio (B MWUIMTpaMMax Ha JHTP) IKelle3a B
uccaeayeMoM o0pasiie 6e0ro BUHA.

Cm(>Kesre30) = Mr X ot
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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 nepBoit ywacTu 3amauu Bbl onpenessuii KoHeHTpamuio xenesa (111) B BuHe mo MHTEHCUBHOCTH
OKpacKd KOMIUIeKca >Kele3a ¢ ThuounanaroM. B wactu |l BaM mpeacTout ompenenutbs coCTaB
xommexca [Fea(SCN)s]®** (koopruHupoBaHHas Boja He TOKas3aHa), Te a U b — Iesble 4mcia He
O0JIbIIE TPEX.

JIist 5TOM 4acTH BaM BBIJAHbI CIEAYIOIINE BOIHBIE PACTBOPHI:
J 0.00200 M pactBop xemne3a (1) (moakucnennsrii) (80 m)
J 0.00200 M pactBop THonMaHaTta Kamus (80 mir)

Bbl Moxere ucnonb3oBaTh NPOOUpPKH (C TpoOKamMH, KOTOpbIE CIEAYET MBITh U CYILIUTh),
rpaJlyipOBaHHBIC THUMETKHU, KOJOPUMETpPHYECKash KIOBETa, KOJOpUMETp (10 3ampocy) W Jrodoe
npyroe o0opyaoBaHUE HA BallleM paboyeM MecTe, KOTOPOE MOKaXKETCs BaM MOJIE3HBIM.

1. 3anummre B TeEepBble TPU CTPOKU HIDKENPHUBEIEHHON Tabiulbl 0O0BEMBI PAacTBOPOB, IO
KOTOPBIM Bbl CMO’KETE ONPEICTUTh CTEXHOMETPHIO KOMIUIEKCa HA OCHOBE KOJIOPUMETPUUYECKUX
u3MepeHuil. Bam ue o00A3amenvHo 3anonimame 6ce KOJNOHKU. PaccuuTaliTe MOJBHYIO JIOJIO
JKele3a B KOMILIEKCe B KaX /101 MpoOupke o cienyomen hopmye:

Vreqm
x(Fe3t) =
Veeqmn + Vsen-

Ne npodupku 7 8 9 10 11 12 13 14 15

O6wem 0.00200 M
pactBopa xene3a(lll)
VEey / Ma1

O6weMm 0.00200 M
pacTBOpa THOLMAaHATa
kaimus Vsen™ / Mot

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

Onruyeckast
wioTHOCTh (ripu 470
HM)

Kon xonopumerpa

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

3. IloAroToBbLTE 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 KaXKJ0W 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 foym 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 CTEXHOMETPUUYECKUM COCTaBa
xommekca [(Fe)a(SCN)p] D+,
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3apava | Bonpoc | 1WTPO- | TWTpo- | TWTPO- | sy | b3y | p33 | P34 | P35 | Beero
P3 BaHue | | BaHue |l | BaHue ll|

13 Makc. 10 10 8 4 4 2 2 2 42
6annos Oukm

3apava P3. XpaHeHue BMHa

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

SOz + H,0 = H* + HSO3~
HSO; = H* + 30327

OTH TpU paznuuHble (OPMBI JUOKCHA CEPBl B PACTBOPE MOT'YT PEarupoBaTh C TAKUMH BELIECTBAMH B BUHE,
KakK aleTalbleruj, KpacuTelu, caxapa U Jp. ¢ oOpa3oBaHHeM MNpoaykTroB P. OOmas KOHIEHTpaIus
JIMOKCH/IA CephI ABJISETCS CYMMOM KOHIIEHTpaluii eé “cBo6oaubix” gopm (SO2, HSO; 1 SOs*) u P.

KonIeHTpaluss KOHCEpBaHTa HOPMHPYETCS, MMOCKOJIbKY CYJIb(MUTHI M JTUOKCHUJ CEPbl MOT'YT HPEIACTABIATH
OITACHOCTH JUTSI HEKOTOPHIX Jrofeii. B EBpometickom Coro3ze MakcuMaibHas 001asi KOHIIEHTPAIUs THOKCHAA
cephl ycTaHoBieHa Ha ypoHe 100 Mr X n ' s kpacHoro BuHa m 150 Mr X it s Georo uiam po3oBoro
BUHA.

Bama 3agaua onpeaecJanTb 06111le KOHIECHTPAIUIO THOKCHUAA CEPBLI B BLIJAHHOM 06[)33116 0eJIoro BHHA
C MoMouIb1o ﬁOlIOMeTpH‘leCKOFO TUTPOBAHUSA.

MeTtoauka

l. CraHgapTu3auua pacteopa TMocynbdaTa HaTpus

1. Bam Bbegan o0Opazer; uncroro wonmara xamuss KlOs maccoi nmpumepno 100 mr. Touynas macca
o0Opa3ia yka3aHa Ha STHKETKE COCyla. 3aNMIIATE 5TO 3HAYCHHWE B IPHBCICHHYIO HIDKE
Ta0oHILy.

2. IIpuroroBbre 100 My pacTBOpa Homata kanus B MepHOM koiOe Ha 100 mur M3 Bcero
BBIJIaHHOTO 00pasiia oara Kajaus 1 JICMOHU30BAaHHOHN BOJIBI. DTOT pacTBOpP Oy/eT Ha3bIBaThCS S.

B xonnueckyro xonly 6e3 muuda xa 100 M godaBbTe:

anukBoTy 20 M1 pacTBopa S ¢ momoIIs0 TUNeTKu Mopa,

5 mi1 pactBopa noauaa kanus (0.5 M) ¢ moMoIp0 MEPHOTO HUIMHIPA HAa 5 MIT;

10 mu pacTBOpa cepHOi KUCIOTHI (2.5 M) ¢ moMoIip0 MEpHOTo nuauHapa Ha 10 mir.

e o o 00

4, KpVroBoiMu JIBHKEHUSIMH TlepPeMeNIaiiTe coJaepKUMOe KOJIObl, 3AKPOHTE €€ C TIOMOIIBIO
wienku Parafilm u mocraBbTe B HWKHUIA IKa() CTOJIa MUHUMYM Ha TSITh MHHYT.

S. 3anoJjHuTe GIOPETKY BBIIAHHBIM PACTBOPOM THOCYJIb(aTa HATPHs C MOMOIIIBIO CTAKaHUMKA.
OTTHTpYiiTe COAEP)KUMOE KOJIOBI MPHU MOCTOSHHOM nepememuBaHuu. Ilocie Toro, kak pacTBop
npuobpereT O1eTHO-KENTYI0 OKpacKy, Jo0aBbTe 10 Kamenb pacTBopa KpaxMaia U HpoJoJLKaiiTe
TUTPOBAHME [0 IOJHOTO O0ECHBEYMBAHMS pAcTBOpA. 3JaMMIIMTE OO0BEM H3PACXOJOBAHHOTO
TUTpaHTa V1 B TaOIUILy.

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

Homep TuTpoBanus Vi/ ma

1

IMpunsitoe Bamu 3navyenue Vi / Ma

Il. CtaHpgapTu3auumsa pacTtBopa noga

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

2. OTTHTpYIiTE CcoaepKUMOE KOJIOBI pacTBOpoM THOCylb(ata HaTpus. [lociae Toro, kak
pacTBOp mMpHOOpEeTeT ONIeAHO-KENTYI0 OKpacKy, ao0aBbTe 10 Kamenb pacTBopa Kpaxmaia H
IpPOI0JKAWTEe THUTPOBAHHWE [0 TIOJHOTO OOECIBEYMBAHUS pAcTBOpa. 3amumiuTe O0O0beM
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 o6Len KOHLEHTPaLMn AMoKcuaa cepbl

1. C nomompio munetku Mopa mepeHecutTe anukBoTy 50 MJI BHHAa B KOHHYECKYIO KOJIOy 06e3
nutuga zHa 250 Mo

2. C noMo1pi0 MepHOTO IIIUHAPa Ha 25 Mt A06aBbTe 12 M1 pacTBOpa rUAPOKCUAA HATPHS
(1 M). 3Bakpoiite o0y tuienkoi Parafilm, KpyroBbiMM _JIBHKEHHUSIMM _IepeMelaiiTe
COJICPKMMOE KOJIOBI ¥ OCTaBbTE CTOATh KaK MUHUMYM Ha 20 MUHYT.

3. C moMoIIpI0 MEpHOTO IMIMHIpA JA00aBbTe 5 MJI pacTBopa cepHOW Kuciothl (2.5 M) u ¢
MIOMOII[bIO 0JIHOPA30BOH IJIACTHKOBO# numneTku [lactepa - mpumepHO 2 MiT pacTBOpa Kpaxmala.

4. OrTHuTpYyiiTe COAECPKUMOE KOJIOBI PacTBOPOM HoAa M3 OIOPETKH A0 MOSBIEHUS TEMHOU
OKpAacKH, ycToiunBOi B TeueHue 15 cexyna. 3Janummre 06beM U3pacxoJ0BaHHOTO TUTpaHTa V3 B
TaOIHILy.

5. INoBTopuTe THTpOBaHKE (1aru 1-4) HE0OXOIUMOE YHCIIO pa3.
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. PaccuuraiiTe MOJIApHYIO KOHIICHTPAIMIO THOCYJIb(aTa HATpus B pacTBope. MossipHas
Macca fonata kanus pasaa M(KI103) = 214.0 r X mons 2.

¢(S20:%) = MoJIb X 1t
Ecnu Bot ne cmoanu paccuumams ¢(S203°), npumume konyenmpayuro pagnoii ¢(S203°7) = 0.0500
Monb X 1t Ons danvreriuux evruuceHuil.

3. PaccumTaiiTe MONSPHYIO KOHIICHTPAIMIO HO/1a B PacTBOPE.
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c(l2) = MOJIb X Jit
Ecnu Bui ne cmoanu paccuumams ¢(12), npumume xonyenmpayuro ¢(12) = 0.00700 mons X 17t ons
O0aNbHEUUUX bIYUCTEHU.

4. 3anummre ypaBHEHUE PEaKLMM, IPOTEKAIOLIEH B pacTBOpe MEXIy HoxoM |2 U JUOKCHIOM
cepst SO2, cunTas, uTO AUOKCUI Cephl OKUCISETCS B Cynb(har-nonst SOs2".

5. Paccumuraiite 00IIyI0 MaCCOBYIO KOHIICHTpAIHMIO B MI/11 BceX GopM JHOKCHIA Cephbl B BUHE.
Monspuas Macca quokcuna cepsl 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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