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O6LwWwme MHCTPYKUUK

JlaHHBIN KOMIUICKT IPAKTUYECKUX 3aJIaHUN COACPIKUT 27 CTpaHUII.

Jlo Havaia MpakTHYECKOro Typa, BaM OyJeT JaHa koMaHaa «Read» Ha mpodTreHHEe KOMILICKTa
3amanuil. Bam Beiensiercs 15 MuHyT Ha uTeHue 3aaHuil 1 Bam kaTeropuvecku 3anpeniaercs
YTO-IM00 MUCATH WM HCNOJIB30BATH KAJBKYJISATOP.

Bl MoxeTe HaumHaTh pabOTy, KaK TOJIBKO BBl YCIbIIUTe KoMaHAy «Start». Y Bac Oyner
5 yacoB Ha BBIITOJIHEHHE BCEX 3aJaHUH.

Bb1 MOXkeTe BBITOJIHATD 3aJaHus B JIFOOOM MOPSAKE, HO peKOMeH/1yeTcsl HauaTh ¢ 3aga4u P1l.
Bce momydeHHble pe3ynabTaThl M OTBETHl JOJOKHBI OBITH AKKypaTHO 3alKCaHbl Py4YKoOll B
CHeNMaJIbHO OTBeIeHHBIX /ISl 3TOr0 siyeiikax. OTBEThI, 3aMMCaHHbIE B JIIOOOM JPYrOM MECTe,
OILICHUBATHCS HE OYAYT.

Ecin Bam HEoOX0IMMO HCMOIB30BaTh YEPHOBUK, HMCIOJIB3YHTE OOpAaTHBIE CTOPOHBI JIMCTOB
JaHHOTO KoMIuiekTa. [TomHHTe, 4TO BCE, UTO HANMKMCAaHO BHE CNEIHAJbLHO OTBEEHHbIX siUeek,
OLICHMBATHCS He OyIeT.

Bb1 MoxeTe monpocuth oPUIMATBEHYIO BEPCUIO TaHHOTO KOMILJIEKTA HAa aHTJIUIICKOM SI3BbIKE IS
YTOUHEHHUSI TEKCTa.

Ecmn Bam HeoO0XoauMo MOKHMHYTH jJabopaTopuio (MOCETHTh YOOPHYIO HJIM TIOTHUTH BOJIBI),
MOJIHUMHUTE COOTBETCTBYIOILYIO KapToukKy. JIabopaHT OyAeT Bac COMpPOBOXKIATh.

[Tonku Ham paGoOYMMH CTOJAMH HE JOJDKHBI MCIOIB30BATHCS BO BPEMsl MIPAKTHUYECKOTO Typa ¢
LEJIBIO TPEJOCTABJICHHS PAaBHBIX BO3MOXHOCTEH BCEM y4aCTHUKAM.

Bbl go/kHBI €O0JIIOAATH NMPaBWIA TEXHUKH 0€30MACHOCTH, yKazaHHble B mnpasmwiax MXO.
Ecnu Bpl HapymuTe mpaBuiia TEXHUKH 0€30MacHOCTH, BBl MOJIYYHUTE MEPBOE MpenynpexacHue
ot siabopanTa. JIroOble HapyIIeHHUs, TOTYYCHHBIE MTOCIIE TIEPBOTO MPEAYIPEKACHHS, IPUBEIYT K
Bamewmy ynanenuto u3 1abopaTopuu U aHHYJIUPOBAHUIO pe3yibTaTa 3a MPaKTHYECKU Typ.

Ecnu He 03ByueHO MHOE, 3aMEHUTH WIJIM MOMYyYUTh JOMOTHUTEIFHOE KOJIMYECTBO TaO0OpaTOpHOM
MOCYAbl U PEAaKTUBOB 0e3 mTpadoB MOXKHO TOJIBKO OMWH pa3. Kaxkmas mocnemyromias 3aMeHa
npuBeneT kK mrpady B 1 6aimt u3 40 3a TpakTUIECKUAN TYP.

JlabopaHnt caenaet o0bsiBiIeHHE 32 30 MUHYT JJO KOHIIA Typa.

BBl 1OKHBI HEMENJICHHO MPEKpaTUTh paboTy IMOCie TOro, Kak MPo3BY4UT KomaHaa «CTomy»
(«Stop»). Ecnu BBl He mpekpaTuTe paboTaTh WJIM MHUCaTh B TEYCHUE OJHONW MHUHYTHI, Balll
pE3yNbTaT 3a MPAKTHYECKU Typ OyAeT aHHyITUPOBaH.

ITocae Toro, kak mpo3ByuuT Komanma «Crtom» («Stop»), k Bam momoiimer mgaGopaHT wu
pacnuIleTcs: Ha BalleM KOMIUIEKTE.

3aTem, MOANMUIINTE Balll KOMIUIEKT, MOJIOXKUTE €r0 B KOHBEPT U CHAANTE €ro BMECTE C BalllUM
poaykToM u mactuHkaMu TCX a1 OlleHuBaHMUS.

NMpaBuna TexHnkn 6e3onacHoOCcTn

Bo Bpems npeObiBaHus B J1abopaTopul Bel TOMKHBI OBITH B 3aCTETHYTOM XajaTe U 3aKpPbITOM
00yBH.

PaGoraiiTe TOJNIBKO B 3alIUTHBIX MJIM COOCTBEHHBIX Oukax. He pa3pemiaercss HOCUTh KOHTaKTHbIE
JINH3BL.

B naboparopuu 3anpeniaercs TUTh BOy, IPUHUMATh MTUILY WU KEBATh KBAUKY.

PaGoraiite Tonmbko B oTBeneHHOM Bawm mpoctpanctBe. [lomnepkuBaiiTe uncToTy Ha pabouem
CTOJIE M B MECTax OOILEro MoIb30BaHUS.

3amperiaercs OPOBOAWTH IOCTOPOHHME, a Takke MOAU(UUUPOBATH MPEIJIOKEHHbIE
9KCIIEPUMEHTHI.

He 3anonusiite nunerku prom. Mcnons3yite ajis 3TOro rpymry.

HezamennmurensHo yOupaiite pa3OUTyI0 MOCYyly M Pa3iMThIE XUAKOCTH C IOJIa M Ballero
pabouero Mecra.

Bce oTxompl cienyer yTWINM3MpPOBaTh COIVIACHO MHCTPYKLUSAM. BonHBIE pacTBOpPHI MOXHO
CIIMBaTh B pakoBUHY. OpraHudeckue OTXOABl JOJDKHBI OBbITh IMOMEHICHBI B CIEIHAIbHO
TMOMEUYEHHBIN KOHTEUHED.
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Pu3nyeckmne KOHCTaHTbI U ypaBHeHuUsA
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B 3TOM KOMIUICKTE 33J]a4 aKTUBHOCTH BCEX YACTHI[ B BOJHOM PAcCTBOPE CUMTAIOTCS PABHBIMHU HX
MOJISIPHBIM KOHIIGHTpaluusM B MOib/M. Jlns ymnpomenus GopMyn M BBIpaXEHHH HPUHSATO, YTO
CTaHJapTHAsI KOHIIEHTpaIus C° = 1 MoJb/1T omyIieHa.

[TocrossuHas ABorajpo:
VYHuBepcanbHas ra3oBasi IOCTOSIHHAS .
CrangapTHOE JaBJCHUE!
ATMoc(epHoe TaBlieHHe:

Hynp mo mikane Lenbcus:
[Tocrossunas @apanes:

Barr:

kunoBarT-uac:

Iloctossanaas Ilmanka:

CxopocTh cBETa B BaKyyMe:
DneMeHTapHBIN ANEKTPUYECKUH 3apsia.
DneKTpruyecKasi MOLHOCTB:

KIII;:

CootHomenue [Inanka-OiHMTEHA!
VYpaBHEHUE UICATHBHOTO Ta3a:
CBobonHas sueprus I'mb0ca:

Koaddumment Q miis peakmum
aA(aq) + bB(ag) =c C(aq) + d D(aq):

VYpaBuenue ['enaepcona-I'accennbaxa:

VYpasuenue HepHucra-ITutepcona:

rie Q paBHa COOTBETCTBYIOIIEMY
KOG (UIIMEHTY  JUIST  TOJTYpPEeaKIuu
BOCCTaHOBJICHHS

3akon Jlambepra-bepa:

Kunernueckue ypaBHEHUS B
WHTETpaIbHON (hopme:

- Hynesoi nopsnox:

- [IepBbIit TOPSAIOK:

- Bropoit nopsanok:

Bpewms nonmynpespalueHus 1 peakuuu
IIEPBOTO MOPAJIKA:

CpenneuncrioBas MoisgpHas Macca My:
CpenneBecoBast MoJisipHas macca My

Hunexc nomuaucnepcHocTH |p:

NMpumeyaHue

Na = 6.022:10%° moms *
R = 8.314 [l moms - K
p° =1 6ap = 10° Ia
Pam = 1 atm = 1.013 Gap = 1.013-10° I1a
273.15K
F = 9.649-10* Kit moxs *
1Br=1Jxc*

1 kBr-u = 3.6-10° Ik
h=6.626-10"* Ik ¢
c=2.99810°mc ™
e =1.6022-10 " Kn
P = AEx|
77 = PHOJ‘IGBH/PHDHMGHCHHOC
E = hc/A
pV =nRT
G=H-TS
AG® = —RT InK?®
AG®° = —nF Ecer®
AG = AG° +RT InQ

_ [CI°[D)
~ [ARB]®
pH = pK, + Iog[A—]
: [AH]
E=E°-%no

at T =298 K, R—FT In10 ~ 0.059 V

A=c¢lc

[A] = [A]o - kt
In[A] = In[A]o — kt
U[A] = /[A]o + kt

ty, = IN2/K

_ 2iNiM;

BT

M. = i N; Mj

v Zi iMi
_ My

EnuHUIBI ©3MEpEeHUS MOJIIPHOM KOHIIEHTPAIIHS YKa3aHbI Kak «M>» HIIn «MOJIb/J»:
1M =1 wmons/n 1 MM = 10~ mons/n 1 MxM = 10°° monw/n
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NMepnogunyeckan Tabnuua
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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 | 3545 | 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 | 11438 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|Bafjszrn| 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 |y | 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 | 157.3 158.9 162.5 164.9 167.3 168.9 | 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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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.

51-aa MXO — lNpakTndeckun Typ 5



PeaktuBbl

Ans Bcex 3agay
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PeakTus

MapKupoOBaH KakK

Konanl omacuoctn

JlenoHu3upoBaHHas BOJA B:
- npombiBasike (Ha pabouem
CTOJIEC)

- IJIACTUKOBOM OYTBUIKE (Ha Deionized Water He omacho
pabouem croie)

- IUTACTHKOBOM KaHHUCTpE (B

BBITSDKHOM IIKaQy)

DTaHOJ B IPOMBIBAJIKE Ethanol H225, H319
Oo6paszern 6enoro BuHa, 300 M1 B Wine sample H225, H319

TEMHOM IJIACTUKOBOI OaHKe

Ona 3apgaum P1

PeakTus

MapKupoOBaH KakK

Konanl omacuoctn

4-autpoben3anpaeruma, 1.51 r B
0aHOYKE U3 TEMHOIO CTEKIIA

4-nitrobenzaldehyde

H317, H319

Omroent A, 20 MIJI B CTEKIITHHOM

H225, H290, H304, H314,

(riaxone Eluent A H319, H336, H410
Omroent B, 20 M1 B cTEKIISITHHOM Eluent B H225, H290, H304, H314,
¢akoHe H319, H336, H410
Oxone® (mepokcoMoHOCYIbMAT

Kanus), 7.87 r B IIaCTUKOBOM Oxone® H314
y3bIpbKe

Obpasent 4-rutpobensamsaeria TLC standard H317, H319

g TCX

Ona 3apaum P2

PeakTus

MapKupoOBaH KakK

Konanl omacuoctn

1 M pactBOp THOIIMAHATA KaJus,
20 MJ1 B IJIACTUKOBOM OYTBIIKE

KSCN 1M

H302+H312+H332, H412

0.00200 M pacTtBop THOLIMAHATA
kanus, 60 MJI B IIJIaCTUKOBOI
OyTBHUIKE

KSCN 0.00200 M

He onacuo

1 M pactBop xsopHO# KucnoThl, 10
MJI B IIJIACTUKOBOM OYTBIITKE

HCIO,

H290, H315, H319

0.00200 M pactBop xene3a(lll), 80

. Fe(111) 0.00200 M He onacuo
MJI B TUTACTHKOBOM OYTHIITKE
0.000200 M paCTBopvxcene3a(III), Fe(111) 0.000200 M He onactio
80 MJ1 B TUTACTHKOBOM OYTHUIKE
0.3% pacTtBop mepokcuia
BOJIOpOAa, 3 MJI B OYTHUTOYKE U3 H,0, He omacuo

TCEMHOI'O CTCKJIa
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Ona 3agaum P3
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PeaxkTus

MapkHpoBaH KakK

Koanl omacHocTHn

0.01 M pactBop noza, 200 mi B

I, H372
OYTBUIKE U3 TEMHOT'O CTEKJIa
0.03 M pactBop THOC}inL(baTa HaTpus, N2,5,05 He onaciio
200 mu1 B TIIaCTHKOBOM OYTBIIIKE
1M paCTBopU NaOH, 55 mu B NaOH H290, H314
TUTACTUKOBOM OyTBUTKE
2.5 M pactBop CEpHOI KHCIIOTHI, H,SO, H290. H315, H319
80 MJ1 B JIaCTUKOBOM OYTHIIKE
0.5M paCTBE)p noanaa xKaius, 25 Mi1 B KI H372
TUTACTUKOBOM OyTBHUTKE
WNonar xanus, npumepro 100 mr
(Tounast Macca yka3zaHa Ha dTHKETKE), K103 H272, H315, H319, H335
B CTEKJITHHOM (pr1akoHe
PactBop kpaxmaina, 25 M1 B Starch He onaciio

TUTACTUKOBOM OyTBUTKE
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O6opyanoBaHue
Ans Bcex 3agay

IlepconasibHOE 000pyI0BaHUE KounyecTBo
TpexxonoBas rpyma 1
3aluTHBIE OUYKU 1
[TnactukoBast OyThUIKa HA | 7T A1 OpraHUYECKUX 1
OTXO0JI0B, MapKupoBaHHas kak “Organic waste”
Bospine 6ymaknble caserku 15 wr
Maibie Oymakabie caadeTKH I KIOBET 30 mT
[Inarens (601b1101H) 1
[Inarens (ManeHbKHIA) 1
CexyHiomep (4achl) 1
Kapannam 1
JlacTuk ans cTupaHus KapaHjaania 1
UYepHas pyuka 1
Mapkep AJ1s1 XUMHYECKOU MTOCY b 1
Jluneiika 1

Oo61ee odbopynoBanue KoanuecTtBo

Y@ namna ans nposisiaerust TCX

2 HAa KOMHATYy

Konopumerp

5 Ha KOMHATy

Ilepuarku

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

KonTelinep co nbaom

1 Ha koMHaTy

Ona 3apaum P1

IlepconasibHOE 000pyI0BaHUE

KoanuecTtBo

IIItatus u:
- MydTa ¢ MaJIeHbKOH JTaIKOM
- Mydra ¢ 607b1110i1 JanKon

[EEN

Konnueckas xkonba co nummdom, 100 M

Konungeckas xonba co nuudom, 50 M

OOpaTHBII XOJIOIUITHHUK

MarauTHas MemlajaKa ¢ HarpcBomM

Kpucrannuzarop

MarHuTHBIN STKOPEK

Konb6a bynsena

Boponka broxHepa ¢ pe3nHOBBIM YIUIOTHUTEIEM

ITonMATUIIEHOBBIN MTAKET C 3aCTEKKON € 3 KPyTIIbIMU
bunpTpamu

Yamka [letpu

Crakan quis nposenenus TCX, MapkupoBaHHBIN Kak
“TLC elution chamber”

N N e R I IR R S

[TonuaTriieHOBBIN NAKeT ¢ 3acTexkkoi ¢ Tpemst TCX-
iacTuHKamH (¢ (IIyopecIieHTHBIMHU HHIUKATOPaMH),
MApKUPOBAHHBINM KOJOM YYaCTHHKA

Kanumsapsr s TCX (B wamike ITetpn)

IIimacTHKOBBIN MUHIIET

CrekIIHHAs DaJovKa

MepHnbiii mumHIp, 25 Mt

Craxkas, 150 M

(SIS TSN TSN NN
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[TonmaTrIIEHOBAst BOPOHKA JUISI CHITTYYHMX BEIIECTB 1
OpHOpa3oBbIe TUIACTUKOBLIE numneTku [lacrepa 2
CrexnsHHas OaHOUYKA M3 TEMHOTO CTEKJIa I 00pasia
TCX, 1.5 M, ¢ kpbIIKoOi, MapkupoBaHHas kak “C” u 2
«R”
[IpenBapuTenbHO B3BENIEHHAs OaHOYKA U3 TEMHOTO
crekia, 10 mi1, ¢ KpBIIKO#, MapKUpPOBaHHAs KOAOM 1
YYACTHHKA.
MarnuTHas najgouka s U3BJICUCHHUS SIKOPhKa 1
Ona 3apaum P2

IlepconajibHOE 000pPy10BaHHE KoanuectBo
ITumerka Mopa, 10 M 1
I'pagyupoBannas numnetka, 10 mn 3
I'pamynpoBanHas numneTka, 5 mi 3
ItatuB 11 npoOUPOK 1
[TpoOupku 15
[TpoOxu a1t mpoOupok 7
KroBeTka a1 KojmopuMeTpa, IMHA ONTHYECKOTO MyTH 9
1.0cm
Crakan, 100 mi 2
OnHopa3oBbI€ MIIACTUKOBBIE TTUTIETKH [lacTepa 15
Ona 3agaum P3

IlepconasibHOE 000pyI0BaHUE KoumnvecTBo
JlaGopaTOpHBII MITATUB C 3AKUMOM JIJIs1 OIOPETKH 1
bropeTtka, 25 mi 1
CrexsiHHAs BODOHKA 1
Konwnueckas xonoda, 100 v 3
Konwnueckasa komn0a, 250 M 3
Crakan, 150 M 1
Craxkad, 100 M 2
Mepnas kon6a, 100 M, ¢ mpoOxoit 1
ITunerxka Mopa, 50 M 1
[Tumerka Mopa, 25 M 1
ITunerxka Mopa, 20 M 1
MepHnbiii muaHIp, 25 Mt 1
Mepusbrit iumuaap, 10 mn 1
MepHbIii UIAHIP, 5 MIT 1
OnHopazoBble MIACTUKOBBIE UNeTku [lactepa 3
ITinenxka “Parafilm” 20 mr

51-aa MXO — lNpakTndeckun Typ
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3apaua Bonpoc Buixoa YucroTa TCX P1.1 P1.2 Bcero
Fl’; Makcrumym 12 12 8 2 3 37
6annoe | PesynbraT

3apava P1. OkucneHue HUTpobeH3anbaernaa.

HepOKCOMOHOCYJ'H:(i)aT KaJIust (Oxone®) SBIIACTCA OKHCIHUTCIICM, KOTOpBIﬁ AaCT B Ka4YCCTBC MPOAYKTa
BOCCTAHOBJICHHUS TOJIBKO 6C3Bpe,I[HLIﬁ CYJ'H)(l)EIT. HpOBeI[eHI/IG peaKI_[I/Iﬁ OKHCJICHUA B BO,I[HO-STaHOJIBHOﬁ
Cp€ac NMO3BOJIACT OTHOCHUTDH €€ K TaK HaA3bIBACMBIM «3C€JICHBIM PCAKIIUAM)).

Bam mnpensaraercsi ocylecTBUTH OKHC/JIeHHE 4-HUTPOOeH3AIbJernia, IMepeKPUCTALIN30BATH
NPOAYKT, H CPABHUTD 3(PpeKTUBHOCTH pa3HbIX 21I0eHTOB TCX 17151 OLeHKH YHCTOTHI MPOYKTA.

BuuMaHue: 0TX0ABI ITAHOJIA M AJTI0EHTA T0JKHBI cofupaThes B 6anky “Organic waste”.

MeTopguka

l. Oxuciienue 4-HUTpPoOeH3aNbAETHAA
1. Cwmernaiite 20 MJI BOIBI B 5 MJI 3TaHOJIA.
2. IloMecTHTE MAarHUTHBIN SKOPb B KOHUYECKYIO KOJIOY co muiugom Ha 100 M.

3. Jlo6aBbTe Bech BbimanHbii (1.51 1) 4-HUTpOOEH3aIbAET U] B KOHHYECKYIO K0IOy. /lo6aBbTe
BCIO CMECh BOJA/3TaHON, TPUTOTOBJICHHYIO paHee. 3akpenure KoilOy B Janke. BriawunTe
mepeMelMBaHue 1 3aTeM J00aBbTe B PEAKIIMOHHYIO CMECh BECh BbIIaHHbIH (7.87 1) Oxone®.

4, IIpucoennHuTe 0OpaTHBINA XONOAWIBHUK, Kak Moka3aHo Ha Pucynke 1. IloaHumuTe Bamry
kaptouky HELP. JIaGopaHT BKIIOUMT BaM Moady BOJBI U HATPEB.

S. HarpeiiTe peakinuoHHYI0 CMeCh A0 cIaboro KumeHus (MpHOIM3UTENBHO OJHA Karuis
KOHJIGHCAaTa B CEKYHJIY) M TPOJIOJDKAWTE KUIATHTh B TeueHWe 45 MuHyT. MeTka Ha IUIMTKE
COOTBETCTBYET MOIIIHOCTH, KOTOpas HeoOXoauma JJisi PEKOMEHJIOBAHOW BHINIE WHTEHCHBHOCTU
KHUIICHHUS.

Bonbluaa nanka

ManeHbKas nanka

Pucynok 1. Yemanoeka 0ns kunsyenus: peakyuoHHOU cmMecu ¢ 00pamHuiyM X0100UTbHUKOM.

51-aa MXO — lNpakTndeckun Typ 10
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6. BoikjawunTe HarpeBaHue. Y 0epure B CTOPOHY MEIIAIKY U OCTABbTE PEaKLIHOHHYIO CMEChH
oxjaxaarbcs Ha 10 MuUHYT. 3aTeéM IOMECTUTE KOJIOY B KPUCTAJIM3aTOpP, HATIOJIHEHHBIA CMECHIO
JeA-BO/A, U ocTaBbTe elle Ha 10 MUHYT.

7. ColOepuTe M 3aKpenuTe Ha IITATUBE MPH MOMOIIM MAaJCHBKOW JIaIKU YCTAHOBKY A
¢unbTpoBaHUs B BaKkyyMe, Kak IMoka3aHO Ha pucyHke 2. IloaHnmmmure cBoro kaptouky HELP.
JlabopaHT mooiAET U MOKaXKET, KaK MPUCOSAUHUTD Ballly YCTAHOBKY K BaKyyMy.

«——— BopoHKa boxHepa
®dunbTpoBanbHaa bymara
Pe3nHOBbIN yNAOTHUTEND

ManeHbKaAa nanka

Bakyym

Pucynox 2. Yemanoexa ons ghunbmposanus 6 eaxyyme.

8. CMmounTe KpYyKOK (UIBTPOBAIBHOM Oymarum BOJOW M PACHOJIONKHTE €r0 B BOPOHKE
Broxuepa Tak, 94T00BI OH 3aKpBII BCE OTBEPCTHS.

9. IlepeHecuTe CYCIECH3WIO TMPOAYKTA Ha BOPOHKY bIOXHEepa W HOJACOETHHUTE BaKYyyM.
TuateasHO MPOMOiiTE 0Cca0K Ha GUIBTPE JCHOHHU3UPOBAHHOMN BO0H (Kak MUHHMYM 4 pasa o 20
MII).

10. OcTaBbTe HA 5 MUHYT OCAJIOK JIJIsl CYIIKK Ha QriibTpe. OTCOeTMHUTE BaKyyM. MalleHbKUM
IIraTesieM O0TOepUTe HEMHOIO MPOAYKTa B 1.5-MHWIMITUTPOBYIO OAHOYKY M3 TEMHOTO CTEKJa C
oTMeTKO# «C». 3akpoiiTe 6aHOUKY 1 coxpaHuTe ee s yactu |11 3Toit 3agaun.

11. IlepeHecuTe Bech OCTABILIMIICA HEOUUILEHHBIN MPOIYKT ¢ GMIBTPA B KOHUYECKYIO KOJIOY CO
nutrdom Ha 50 M.

12. BoLieiite ¢unbrpar B 6anky “Organic waste” u mpomoiite BopoHky broxHepa u koi0y
byH3ena aTaHoIOM 1 BOI0M. DTaHONI cauBaiiTe B 6anky “Organic waste”.
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. Mepekpuctannusauus npoaykra

1. Cwmermnaiite 9 mi1 Boasl 1 21 M1 3TaHoa.
2. IIpoBeanTe nepeKpuCTAILIM3AIMIO0 HEOUUIIICHHOTO MPOAYKTa, HAXOISAIIErocs B KOHUYECKOU

kojoe co mumdom odbemMoMm S50 MII, UCMONB3YyS MHUHHUMAIBHO HEOOXOIUMOE KOJIUYECTBO ATOM
BOJIHO-3TAHOJIBHON CMECH U YCTaHOBKY, MCIIOIH30BAaHHYIO JIJIsl CHHTe3a Kak Ha puc. 1. [logHuMuTe
Bamy kaptouky HELP. JlabGopanT mopoiiner mjsi TOro, 4roObl BKIIOYUTH BOAY M HACTPOHUTH
Memanky. [Ipy HeoOX0IUMOCTH, JTOOABISIITE BOIHO-3TAHOJIBHYIO CMECh MOPIUSMHU 4Yepe3 BepX
XOJOAMIIbHHKA.

3. IIo oxOHYaHMM KpHUCTAUIM3ALMU IPOAYKTA, BOCHOJAb3YWTECh IPOLEAYPOH, OINMCAHHOU
panee (1.7 go 1.10) mist Toro, 4roObI coOpaTh ocagok. MalleHbKUM IInaTejeM 0TOepHTe HEMHOTO
MEePEKPUCTATIIN30BAHHOTO MPOAYKTa B 0AHOUYKY M3 TEMHOTO CTEKJIa MOANUCAHHYIO «R». 3akpoiiTe
O0aHouky 1 coxpaHnute e¢ nys gactu |1 aToi 3amaun.

4. IlepeHecuTe OYMIIEHHBIM NPOAYKT B TapUpPOBaHHYIO OaHOYKY, MOJIMUCAHHYIO BallUM
KOJIOM. 3aKpoiiTe 6aHOUKY.

S. Bobuieiite ¢uiabTpar B 0OaHKy, moxmucaHHyro “Organic waste”, W IOJHMMHUTE BaIry
kaptouky HELP. JIaGopaHT mozoiier 11t TOro, YTO0BI BBIKITFOYUTH BOIY.

II. AHanus npoaykra no TCX

1. IloaroroBka crakana jaiasi TCX. HaJjeiiTe Ha nHO ctakana npuOmmsutenbHo 0.5 cMm mo
BbIcoTe AmtoeHTa A. Hakpoiite crakan yamkoi [lerpu. Ilogoxkaure, oka rnapsl 3J10€HTA HACHITST
aTMocdepy B Kamepe.

2. IlpurotoBjenue o6pa3uoB. Bam Bbian oOpaser 4-HuTpoOeH3anbaeruaa B OaHOUKE M3
TeMHOro crekia, nmoanucannoit TLC standard (momeuaiite ero S na muactune TCX). /lo6aBbTe
npubnm3nuTenbHo 1 M 3TaHOMa B Kaxayro u3 Oanouek (momeuyenneie C, R, TLC standard) s
pacTBOpeHMS 00Pa3IIoB.

3. IoaroroBka miaactuabl TCX. AKKypaTHO KapaHJamoM Hapucyiite quHuio crapra (1 cm
BBIIIIC HIDKHETO Kpas MJIACTHHBI) ¥ OTMETbTe TOYKM HaHeceHHs 3 oOpasioB. [loamumure ux S
(ucxomnoe coenunenue), C (HeounmieHHBIN MpoaykT) and R (mepekpucTamin30BaHHbIA TPOIYKT),
Kak mokaszaHo Ha Pucynke 3. CneBa BBepxy macTunbl HanumuTe Bam Kox yuyacTHuka. Crpasa
BBEpXY IUIacTUHBI HamumuTe («Ay» win «B»), kakoit amoeHT Bol ncnosbp3oBanu (CHavama 3JI0eHT
A, otom 3m10eHT B). Hanecurte Tpu 0Opasiia Ha KaK/Iyt0 IUTACTHHKY C IIOMOIIBIO KaIlMLISIPOB.

Kon yuactuuka  DuioeHt (A uiau B)

1CM¢ S C R

Pucynox 3. Iloocomoska nracmunox TCX
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4, IIpoBenenune TCX anaau3sa. [Ipu nomouu nunuera noMmecTure TCX nmiacTUHy B CTakaH U
Hakpoiite ero wyamkoi Ilerpu. JlokaurTech, TmOKa (POHT DOIIOCHTA MNOJAHUMETCS JI0
npubnusurensHo 1 cMm oT Bepxa miuacTuHbl. U3BJIEKHMTE TUIACTUHKY IMHUHIETOM, OTMEThTE (POHT
AIIIOEHTA KapaHJallloM U JaiiTe MJacTUHE BHICOXHYThH Ha BO3/IYXE.

S. Iposisienune TCX naacrunku. Ilomecture muactuHky nox Y® mammy, kotopas
HaxoauTcs 1moj oomiel Tsaroi. Q0BeIMTe KapaHIallloM BCE TIPOSBIICHHBIC TISTHA.

6. BhLieiiTe 3J110eHT B OYTHLIKY moamucannyio “Organic waste”.
7. IloBTOpuUTE maru 1, 3, 4, 5 u 6 3TO¥ YacTH, UCTIONIB3YsI ATIOCHT B.
8. IlomecTuTe Bamm rmiaCTUHKY B MOJUATUIICHOBBIN MAKETUK ¢ BammMm KoJI0M y4acTHUKA.

Pesynbrarel xpoMmarorpaduueckoro ananusa (3apucyiite Bamu miactuku TCX). Bl moxere
HCIOJIb30BAaTh 3TU PUCYHKHU IJIA BBIGOpa OTBCTOB BOIIPOCHI B KOHIIC 3aJadvu. Camu PUCYHKH HC
OyIyT OlIEHUBATHCHI.

B koHIie Typa riaBHbIN 1a00paHT BO3BMET y Bac ClieAyIoIIee:

- CrexyisHHYI0 0aHOYKY C NEPEeKpUCTAUIM30BAHHBIM MPOIYKTOM, MOJAMUCAHHYIO BALIMM
KO/IOM YYACTHHUKA,

- [Tnactuaer TCX (A w B) B MOMMATHUICHOBOM IIaKeTe, IMOJMMCAHHBIM BAIIUM _KOJAOM

YYaCTHHUKA.

Br1 nepenaere:

IlepexpucTaJJIn30BAHHBIN POXYKT O
TCX niactuna A O
TCX nnacruna B O
IMoanucu
YuacTHUK ['maBHBIN 1a00paHT
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Bonpochbl
1. H300pa3ure CTPYKTYPY KOHEYHOI'O OpPraHu4eCcKoro poayKTa peakmuu

4-autpoben3anbaeruga ¢ Oxone™

2. Ha ocHoBanuu Bammux pe3ynbratoB TCX aHann3a 0TBeTbTe Ha CIEAYIOLUE BOIPOCHI.
° Kaxkoii 37110€eHT JTydlie ucrnoib30BaTh 1 KOHTPOJIA 32 XOJI0M PEaKIUn?

oA 0B

° Heounmennsiit mpoaykt (C) coaepxut cieanl 4-HUTPOOSH3AIbIETH IA:

o IlpaBna O Jloxb

° [MepexpucrammmzoBanublii poaykT (R) comepkut cienbl 4-HUTPOOCH3AIbACTHIA!

o IIpaBaa O JIokb
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OnpeneneHue OnpepneneHue
3apaua Bonpoc | Kanu6poBka ‘:K:Jlmsa P2.1 | P2.2 | P23 copmynbl P2.4 | P2.5 | Bcero
" Komnmnnekca
14 Makcumym 10 6 3 4 3 9 3 5 20
6annos
Pesynbtat

3apgaua P2. XXene3o B BUHe

JXKenes3o — aneMeHT, KOTOPBIN Y4acTo coaepskutces B BuHE. Eciu ero konunentparws npessimaet 10 - 15 mr Ha
autp, To okucneHue xeneza(ll) mo xenesa(lll) moxer mpuBecTH K 00pa3oBaHHIO OCagKa M CHYKCHHUIO
KadecTBa BuHa. CrenoBaTenbHo, HEOOXO0IMMO KOHTPOJIMPOBATh COAEpKaHHE JKeJie3a B BUHE B IPOLIECCE €ro
HPON3BO/ICTBA.

I[Ipy oyeHb MaleHBKMX KOHLCHTPALMAX JKeJle3a €ro MOXHO KOJWYECTBEHHO  ONpEAEIHTh
KOJIOPUMETPUIECKH, UCTIONB3YsI peakifiio oopaszoBanus komiuiekca sxene3a(lll) ¢ Tnonnanatom SCN™.

B 3710ii 3a1a4€e BbI A0JKHbBI, HCIO0JIb3YsI KOJIOPUMETPHIO, H3MEPHUTH O0IIYI0 KOHIEHTPALHUIO JKejie3a B
BBIIAHHOM BaM o0pasie 0ejJ0ro BHHA M ONpPEAeJUTh CTEXHOMETPHYECKHH COCTAB KOMILIEKCa
sxenesa(lll) ¢ THoumanarom.

BAXXHO

o B oroii 3amaye Bam BbImaHbl qBa pactBopa skene3a(lll) m mBa pactBopa THoumaHaTta C
pa3HBIMU KOHLEHTpALMsIMU. By/1bTe OueHb BHUMATEIIbHBI, YTOOBI HE MEpPeIyTaTh UX.

. ITocne Toro, kak Bbl IPUTOTOBUTE PACTBOP AJS KOJOPUMETPHHM, IPOBOJUTE U3MEPEHUS HE
M03Ke, YeM yepes Jac.

o Kornma Bam motpeOyercst komopumerp, nogaumure kaprouky HELP. JlaGopant npunecer

BaM Kojopumerp. Komopumerp Oyner B MOJIHOM BalleM pacHoOpsDKEHHH B TedeHHe 15 MHHYT.
JlaGopaHT mOMpPOCUT Bac OCBOOOJHUTH KOJIOPUMETP Cpa3y MO OKOHYAHWHM M3MEpPEHUMN wim yepe3 15
MUHYT. Eciii cBOOOTHOTO KOJIOpUMETpa HE OKAXKETCA, Bac 3alUUIYT B JTUCT OKUIAAHUS.

o WucTpykuus mo padboTe ¢ KOJOPUMETPOM MPUBEEHA HA CIEIYIOIICH CTpaHHUIIE.

o Konopumerp BaM naayT UCIOIB30BaTh HE 00Jiee TpeX pa3 mo 15 MUHYT.
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MHCTpYKUMS No MCNoNb30BaHUIO KONOpUMeTpa

Pexumbl: nponyckaHue / nornollexHve :

Apsorpton

Oucnnen

B Cxema

[OnnHbI BONH

OPUEHTMPOBAHMS

Auck 45
BblbOpa
PEXIMOB _ OTcek ans
:[ @ —
Kronka OK ¢ =
o BcraBbTe BHIIKY CETEBOTO Kabessi B PO3ETKY.
. Y6eautech, 4TO BHIOpAH PEKUM M3MEPEHHS MOTJoIIeHus (moacBeunBaeTcs «Absorbance).

Ecnu 310 He Tak, TO BpamiaiiTe AUCK BHIOOpA PEKHMMOB JO TeX HOP, TOKa MyHKTHPHAsS JIMHUS HE
NOSIBUTCS BOKPYT Haamucu «Absorbance», nocie gero naxxmure kHonky OK.

. Bpamaiite auck BbiOOpa peXMMOB 10 Te€X MOp, MOKAa IyHKTHpPHAs JUHHUS HE MOSIBUTCA
BOKpPYT Tpebyemoii amunbl BOJIHBI (470 HM). 3atem HaxkmuTte KHonky OK.
. 3aroHUTE KIOBETY PAaCTBOPOM CpPaBHEHHUs (BBICOTA pacTBOpPa MPUMEPHO 3 CM) M TIOMECTUTE

B OTCEK JIJIsl KIOBETHI JI0 yropa. byabpTe BHUMATEIbHBI, YTOOBI MPABUIILHO OPUEHTUPOBATH KIOBETY
(cMoTpuTE cXeMy HMXKE). 3aKpOUTE KPBIIIKY KIOBETHOTO OTCEKA.

o Bparmiaiite auck BbIOOpa PEKHMOB 10 TEX IOpP, MOKA NMYHKTHPHAS JIMHHUS HE TMOSBUTCS
BOKpyr Haamucu *“ Absorbance ”, u Haxmure kHonky “OK”. Mcmons3yst AHCK BBIOOpA PEIKUMOB,
Beienute “Calibration” u maxxmure kaonky “OK”.

° [Mogoxaute, moka Ha sxpane He mosButcs 3HaueHue 0.00 (umu —0.00).
. 3aIoHUTE Ty K€ KIOBETY aHAIM3HPYEMBbIM PaCTBOPOM (BBICOTA paCTBOPa MPHUMEPHO 3 CM) U
MTOMECTHUTE B OTCEK JIJISl KIOBETHI 10 YIOpa. 3aKpOWTEe KPBIIIKY KIOBETHOT'O OTCEKA.
° 3anumuTe 3HaYeHNUE ONTUYECKOU MIOTHOCTH B TAOJIUILY.
KioBeTa

Cxema
OpPUEHTUPOBaHUA

OTcek ANA KKOBETHI —
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l. OnpepeneHne coaepkaHus Xxernesa B BUHe

B 3T10ii yacTu 3agauu BbI Oyaere ucnojb3oBath 0.000200 M pactrBop xesie3a(lll) u 1 M pacrBop
THOIHAHATA KAJIH.

MeTtoauka

1. IlpuroroBbTe pacTBOpEl B 6 MpoOMpKax, CMEIIMBas HEOOXOIUMBIE OOBEMBI HCXOJIHBIX
pacTBOpOB, KaK yKa3aHO B TaOJIHIIE.

Homep npooupku 1 2 3 4 5 6
0.000200 M pacrrop 1.0 ma 2.0 Mo 4.0 M 6.0 M

xenesa(lll)

1 M pactrop xnopHo# 1.0 M 1.0 M 1.0 M 1.0 M 1.0 M 1.0 M
KHACIOTHI

Buno 10.0 M 10.0 M

PactBop nepexucu 0.5 Mt 0.5 mn

BOJIOpPOZIA
€HOHU3UPOBAaHHAS
A p 9.5 mx 8.5 M 6.5 M 4.5 M 1.0 M
BOJIA
2. 3akpoiiTe npoOupky MpoOKaMu | TIIATEIHHO MepeMeliaiTe coiepKuMoe IpoOUpOK.

3. Jlob6aBbTe 0 1.0 M 1 M pacTBOopa THONMaHaTa kKamus B mpobupku 1, 2 3, 4 u 5. B
npoOupKy 6 pacTBOp THOIMAHATAa Kalusi He a00aBisiiTe. 3aKpoiiTe mpoOUPKH TPOOKAMU H
TIIATEIbHO NepeMeIanTe.

4. Korna Bce pactBopbl OyyT roToBbl, mogHuMuTe kaptouky HELP, uroOsr mabopanT npunec
Bawm konmopumerp.

S. IloAroTOBBLTE KOJOPUMETP, UCIIONB3YsI MHCTPYKUMHU Ha c. 16. Koiopumerp nomkeH ObITh
ycraHoBiieH Ha aauHy BosnHbl 470 HM. Ecmm 3TO0 He Tak, yCTaHOBUTE JJIMHY BOJIHBI
camocTosTenbHO. Mcnoab3yiiTe 1eMOHU3UPOBAaHHYIO BOJly B KAU€CTBE pacTBOpa CPaBHEHUSI.

6. H3MepbTe 3HAUYCHHUE ONTUYECKOW IUIOTHOCTH JJI pacTBOpa B Kaxkaou nmpooupku (ot 1 1o 6) Ha
STOM JJMHE BOJHBL. JamMIIMTe pe3ynbTaTsl B Tabnuny. Hoauumure xaprouky HELP, 4yTo6b1
O0CBOOOIUTH KOJIOPUMETP.

Homep npooupku 1 2 3 4 5 6

OnTuyeckas INIOTHOCTD
(rpu 470 HM)

AHaauTHdeckas
KOHIIEHTPALIUS Fe¥* s 16 32 64 96
npoGupke, ¢(Fe®") / MM

Kon xonopumerpa
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Bonpochbl
1. IloctpoiiTe rpaduk 3aBHCUMOCTH ONTHYECKOW TIUIoOTHOCTH A B mpobupkax 1 — 4 or

aHAIINTHYEeCKOll KoHIeHTparuy 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 Bribepute Te TOYKH, KOTOpPbIE BBl OyJleT€ UCIOIB30BATh ISl TOCTPOEHUS KaTMOPOBOUHOM
KPHUBOI1, U 3alUIINTE UX B TAOJIHILY.

Homep npooupku 1 2 3 4

3HaueHue ONTUYECKON
IJIOTHOCTH, BEIOpaHHOE AJIst
MOCTPOCHHSI KaTMOPOBOYHOM
KpUBOU

2. Hcnonp3ys BeIOpaHHBIE BaMU TOUYKM, NPOBEAMTE KATUOPOBOUHYIO NPAMYIO Ha rpaduke
- +
BBIIIIC ¥ ONPeNeJUTE aHATUTHICCKYIO KOHIICHTPAITUIO (B MKMOJTB X JI 1) Fe** B npoOupke 5.

3+ _ -1
c(Fe™ )nposupka s = MKMOJIb X JI

Ecau ev1 ne cmoznu onpedenums c(Fe®), ons nocrednezo pacuema ucnonwsyiime c(Fe**) = 50

—1
MKMOJIb X J1 .
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3. PaccumTaiiTe MaccoByIO KOHIEHTpalUuiO0 (B MWIIMIpaMMax Ha JIUTP) JKele3a B
uccaeayeMomM obpasiie 6emoro BUHa.

Cm(eKeJ1e30) = MI X at
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Il. OnpeneneHne cTeXxMoMeTPUYECKOro coctaBa KoOMMsekca

B s3710ii yactu Bam norpedyercsi 0.00200 M pacrBop axene3a(lll) u 0.00200 M pacrBop THOLHAHATA
KaJIus.

MeTtoauka

B mepBoii yactu 3amaun BbI onpenessuin KoHIeHTparuio xene3a (111) B BUHe Mo MHTEHCUBHOCTH
OKpacKu KOMIUIEKca jKejie3a ¢ ThonuaHaroM. B wactu |l BaM mpeiacTouT ompeieiuTh COCTaB
komrutekca [Fes(SCN),] " (koopamuuposanHas Boaa He mokasana), rae a u b — nesble uncna He
OoublIe TpeX.

JInst TOM YacTH BaM BbLAAHBI CIEAYIOIIUE BOJHBIE PACTBOPHI:
. 0.00200 M pactBop xene3a (I1l) (monkucnennsrii) (80 mur)
. 0.00200 M pactBop TronManara kamus (80 mur)

Bbl Moxere ucnonp3oBaTh MNpoOHpKH (C TpoOKaMu, KOTOpHIE CIEAYEeT MBIThb M CYIIUTh),
IpaJyupOBaHHBIC MHUIETKH, KOJIOPUMETPHYECKas KIOBETa, KOJopuMeTp (0 3ampocy) U Jroboe
apyroe o0OpyIOBaHUE HA BallleM paboyeM MECTe, KOTOPOE IMOKAXKETCS BaM MOJIC3HBIM.

1. 3anummurTe B TEpBBIE TPU CTPOKH HIDKETIPUBEICHHOW TaOMUIIBI OOBEMBI PACTBOPOB, IIO
KOTOPBIM Bbl CMOXKETE ONPEJETUTh CTEXMOMETPUIO KOMIUIEKCAa Ha OCHOBE KOJIOPUMETPUUECKUX
U3MEpeHuil. Bam He o00sa3amenvHO 3anoaHams 6ce KoloHKu. PaccumTaiiTe MOJBHYIO JOJIIO
JKelle3a B KOMITJIEKCE B KaXI0W IPOOHpPKe 1Mo cleayromeit ¢popmyie:

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

O6bem 0.00200 M
pactBopa sxenesza(lll)
Ve / Mt

O6swem 0.00200 M
pacTBopa THOI[MaHATA
Kamus Vsen / Mt

MounbHasa 1o
xenesa (1) x(Fe®)

OnTnueckas
wioTHOCTh (ripu 470
HM)

Kon xonopumerpa

2. IloaroroBbTe TIpoOUpKku. Korma Bce pacTBOpbI TOTOBHI, mMOaHMMHMTE kKaptouky HELP, u
71a00paHT BBLIACT BaM KOJIOPUMETP.

3. IMoaAroToBLTE KOJOPUMETD, KaK OMKCAHO BhIlIe (cM. cTp. 16). YoeauTech 4To yCTaHOBJIEHA
nnuHHa BosiHEL 470 HM. B kauecTBe pacTBOpa CpaBHEHHS MCIOJb3YiiTe JEMOHU3UPOBAHHYIO BONY.

4, HN3mMepbTe ONTHYECKYIO MIOTHOCTh PACTBOPOB B KaXKJIOM MPOOMPKE HA ATOM JIJTMHE BOJIHEI.
3anumuTe pe3yabTaThl B TAOJIHILY BBILIE.
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Bonpochbl

4. IloctpoiiTe TpaduKk 3aBUCUMOCTH ONTHYECKOW IIOTHOCTH A pacTBOpPOB M3 MPOOUPOK OT
MoJbHOM fomm xene3a (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

5. ITo pe3yjibTaTaM HOPOBCACHHBIX BaMU OIBITOB onpegeJmTe CTeXI/IOMeTpI/I‘-IeCKI/Iﬁ COCTaB
komrutekca [(Fe)a(SCN)p] 42",
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3apava | Bonpoc | 'WTPO- | Tutpo- | TUTPO- | oy | b3y | p33 | p34a | P35 | Beero
P3 BaHue | | BaHue |l | BaHue ll|

13 Makcumym 10 10 8 4 4 2 2 2 42
6annoB | pesynktat

3apayva P3. XpaHeHue BMHaA

Huokcun cepsl SO, HCIONB3YIOT B KayecTBe KoHcepBaHTa BuH. Ilpu moGarienun SO, K BUHY OH MOXKET
pearupoBath ¢ BOJOMH, naBas OGucynbpur-uoHsl HSO; u npotonsl H'. Bucynb(pur-moHBI MOryT nanee
TpeBpaIaThes B Cyabhur-nonsl SO5° IMyTeM OTIIEIUICHHS BTOPOrO IPOTOHA.

SOZ + Hzo = H+ + HSO;
HSO; =H" + SO5*

OTH TpU paznndHble GOPMBI IUOKCHAA CEPBI B PACTBOPE MOTYT PearupoBaTh ¢ TAKMMH BELIECTBAMH B BHHE,
KaK aleTalblerus, KpacuTedd, caxapa M Ap. ¢ oOpazoBaHWeM MNpoAykToB P. OOmas KOHUEHTpauus
JIMOKCH/IA CEpBI SIBISAETCS CyMMOM KOHIEHTparuii eé “cBo6omusix” hopm (SO, HSO; u SO5™) u P.

KoHuenTpamnus KoHcepBaHTa HOPMHPYETCS, TOCKOJBbKY CYTb(UTH M JHOKCHUIA CEPhl MOTYT NPEACTaBIATH
OTMACHOCTH JIJIsl HEKOTOPBIX Jroaed. B EBponelickoM coroze MakcUManbHasi 00I1as KOHIEHTPaLus JUOKCHIA
cepbl ycTaHOBJIeHa Ha ypoBHe 100 Mr X i1t s kpacHoro BuHa u 150 Mr X 1 s GEnoro Him po30BOro

BHHAa.

Bama 3agaua onpeaeimTb 061]1}7!0 KOHICHTPALUHUIO ITHOKCH/AA C€Pbl B BbIJAHHOM 06pa3ue 0eJI0T0 BHHA
C mMoMombI0 ﬁOIlOMeTpﬂquKOFO TUTPOBAHUA.

MeToguka

l. CranpgapTtusauusa pacteBopa Tuocynbdara HaTpus

1. Bam Bban obOpazer; uncroro wonara kaimuss KlOs maccoit mpumeprno 100 mr. Tounas macca
oOpa3iia yka3aHa Ha dTUKETKE. JaNUIIMTE YTO 3HAYCHHE B IPUBEACHHYIO HUXKE TaOJIUILY.

2. IIpuroroBbre 100 Mi pacTBOpa MomaTa Kajauss B MepHOW koibe Ha 100 mum w3 Bcero
BBIJIAHHOTO 00pa3iia HojaTa Kajlus U JIeUOHN30BAaHHOW BOABI. DTOT pacTBOpP OyJeT HAa3bIBAThCA S.

3. B xormndeckyro kondy 6e3 nmumda Ha 100 M1 100aBbTE:

o 20 mut pacTBOpa S ¢ MOMOIIBIO TUTIETKH Mopa,

o 5 mut pactBopa noauaa kanus (0.5 M) ¢ moMoInpto MEpHOTO MUIMHIPA HA 5 MIT;

o 10 M1 pacTBOpa cepHOU KUCIOTHI (2.5 M) ¢ momoribio MepHOTo HMIMHApPa Ha 10 MiI.
4. KpyropbiMu IBHKEHUSIMH lepeMelaiiTe coepKUMOe KOJIObI, 3aKpoiiTe ee C IOMOLIbI0

wienku Parafilm u mocraBbTe B HIDKHHIA IIKad CTOJIa MUHUMYM Ha IATh MHHYT.

S. 3anoJHuTe OIOPETKY BBIJJTAHHBIM PACTBOPOM THOCYNb(aTa HATPHsI C MOMOIIBIO CTaKaHUMKA.
OTTUTPYIiTE ConepKMMOE KOJIOBI MPU MOCTOSSHHOM TepememuBanuu. [locie Toro, kak pacTBop
npuobperer OJeIHO-KENTYI0 OKpacKy, Jo0aBbTe 10 Kamenb pacTBOpa KpaxMaia U HpoaoJKaiiTe
TUTPOBAHME [0 I[IOJHOrO OOECUBEYMBAaHUS pacTBOpa. JamummTe OO0BEM H3PACXOJOBAHHOIO
TuTpanTa Vi B TabnuIy.

6. IMoBTopHuTE THTpOBaHue (1raru 3-5) HEOOXOAUMOE YHCIIO Pas3.
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Macca nomara Kanus
(mepenuIIuTe 3HAYCHNUE C ITUKETKH)

Homep TutpoBanus Vi /ma

1

Ipunsitoe Bamu 3Havenue V; / M

. CraHpgapTusauusa pacteBopa moga

1. C nomompto nunerku Mopa nepeHecHTe aIMKBOTY 25 MJI pacTBOpa Moja, HoMedeHHoro |y, B
KOHHYECKYI0 KoJIOy 0e3 nutnda ra 100 mi.

2. OTTuTpYViiTe coaepxumMoe KOJOBI pacTBOpoM Tuocynb(ara Hatpusa. Ilocme Toro, kak
pacTBOp TPHOOpETET OJIeTHO-KENTYI0 OKpacky, A00aBbTe 10 Kamenb pacTBopa Kpaxmaiaa H
IpPOJ0JKANTe THUTPOBAHHWE [0 TIOJIHOTO OOECLUBEYMBAHUS pACcTBOpa. 3amMIIUTe O00beM
M3PacX0J0BAaHHOTO TUTpaHTa V.

3. IloBTOpHUTE TUTpOBaHME (MIark 1-2) HEOOXOIUMOE YNCIIO Pa3.

Homep TuTpoBanus V, [ ma

1

IIpunsaToe Bamu 3nauenue V, / Mma
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[I. OnpepeneHue o6Lien KOHUEHTpPaLMM AMOKcuaa cepbl

1. C nmomomipio nuneTku Mopa mepeHecuTe anukBoTy 50 MJI BMHA B KOHHUYECKYIO KOOy 0Oe3
nuuda Ha 250 mur.

2. C moMoIip0 MEpHOTO IMIIHHAPA Ha 25 Ml 100aBbTe 12 M1 pacTBOpa THAPOKCHIA HATPUS
(1 M). 3Bakpoiite konOy 1uienkoit Parafilm, KpyroBbIMH JABM:KEeHWSIMHM _IepeMeliaiiTe
COJIEPKUMOE KOJIOBI M OCTaBbTE CTOSATH KaKk MUHUMYM Ha 20 MUHYT.

3. C moMomIpi0 MEpHOTO IMJIMHIpA J00aBbTe 5 M pacTBopa cepHOM KuCIOTH (2.5 M) u ¢
MTOMOIIIBIO OJTHOPA30BOH TUTaCTHKOBOM nuneTku [lactepa - mpuMepHO 2 MJT pacTBOpa Kpaxmania.

4, OTTUTpYIiTEe COAECPKUMOE KOJIOBI PACTBOPOM HOAA U3 OIOPETKH IO TEMHOW OKpPACKH,
YCTOWYMBOM B TeueHue 15 cekyH 1. 3anuiumMTe 00beM U3pacxoJOBAaHHOTO TUTpaHTa V3 B TaOIHUILY.

5. IloBTOpHUTE THTpOBaHUE (11aru 1-4) HEOOXOAUMOE YHCIIO Pas3.
Homep TutpoBanus V3 / ma
1
2
3

Ipunsitoe Bamu 3Havyenue Vs / mu
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Bonpochbl

1. 3anumure ypaBHEHHS BCEX pEAKIMid, NPOTEKAOIMX NpPU CTAaHJAPTH3ALUH PacTBOpa
THOCYNb(aTa HATPUSL.

2. PaccuurtaiiTe MOJSPHYIO KOHIIGHTPAIUIO THOCYJb(ara HATpUss B pacTBOpe. ModspHas
Macca nogarta Kaus papaa M(K103) = 214.0 r X mous

2—\ — -1
c(S,057) = MOJIb X 1
Ecau Bl ne cvoznu paccuumams ¢(S;05°), npumume xonyenmpayuto pasnoti ¢(S205°7) = 0.0500
MOMb X 1 O danbHeruux SbrvuceHuil.
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3. PaccuuraiiTe MOJISIPHYIO KOHLIEHTPALUIO HOJa B PACTBOPE.

-1
c(ly) = ‘MOJIb X JI
Ecnu Boi ne cmoenu paccuumams ¢(12), npumume xonyenmpayuio ¢(l,) = 0.00700 moas x 1 ons
O0anbHeUWUX GbIYUCTEHU.

4. 3anummrTe ypaBHEHUE pEaKLUU, IPOTEKAIOLIEH B pacTBOpe MG)K,Z[B’ nonoM |l u tuokcunom
cepsl SO,, cunTas, 4TO TMOKCH CEPbl OKUCISIETCS 10 cyibdar-nonoB SO4” .

5. PaccunTaiiTe 0011yI0 MaCCOBYIO KOHIIEHTPAIIMIO B MI/J1 Bcex (hOpM JTUOKCH/IA CEPBI B BUHE.
ModsipHast macca quokcuaa cepbl M(SOy) = 64.1 1 X MoJIb .

cm(SO,) = Mr X at
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Ne coobITusa

Noanuckb yyacTHUKa

Mopgnucb nabopaHTa

1 (6e3 wTtpacpa)
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