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O6LwWue MHCTPYKUUK

o JlaHHBIN KOMIUIEKT IPaKTUYECKUX 3aJaHUI COAEPKUT 29 cTpaHHULI.

o Jlo Havasa nmpakTHUeCcKoro Typa, Bam Oyzaer nana komanna «Read» Ha mpouTeHHEe KOMIUIEKTa
3amanuil. Bam Beigensercs 15 MuHyT Ha uTeHue 3aaHuil 1 Bam kaTeropuyecku 3anpemiaercs 4To-
1100 MUCATH WIX UCTIOJIb30BATh KAJIBKYJISTOP.

o Bb1 MoxeTe HaunHATH paboTy, KaK TOJIBKO BBl YCIBIIIMTE KOMaHay «Start». ¥ Bac Oyner 5
YacoB Ha BBITNIOJHEHUE BCEX 3aIaHUM.

o Bb1 MoJkeTe BBINOMHATH 33JJaHUS B JTI0OOM MOPs/IKE, HO PEKOMEHAYeTcsl Ha4aTh ¢ 3aa4u
P1.

o Bce monmyuyeHHble pe3ynbTaThl M OTBETHI JOJDKHBI OBITh aKKypaTHO 3allMCaHbl PYYKOH B

CHeHATbHO OTBEeJEHHBIX /UISl 3TOro siueiikax. OTBeThI, 3alIMCAHHBIE B JIIOOOM IPYrOM MeECTe,
OLIEHUBAThCA HE OyIyT.

o Ecnu Bam HE0OX01MMO HCIIONB30BaTh YEPHOBUK, UCIOIB3YHTE 0OpaTHBIE CTOPOHBI JIUCTOB
JaHHOro Komriuiekta. IlomHHTE, YyTO BCE, UTO HAaNMCaHO BHE CNENHAJIBHO OTBEJCHHBIX fYeeK
OLICHNBATBLCA He Oy/eT.

o Bb1 MoskeTe monpocuTh 0OpUIMANIBHYIO BEPCHIO JAHHOTO KOMILJICKTa Ha aHTJIMICKOM S3BIKE
JUI yTOYHEHMSI TEKCTA.

o Ecnu Bam Heo0X01uMO MOKMHYTH J1a00paTopuio (MOCETUTh YOOPHYIO WIJIM MOMHTH BOJBI),
MOJHUMHTE COOTBETCTBYIOIIYIO KapTouky. JlJabopanTt Bac mpoBoaut.

o [Tonku Hax paboYnMMU CTONIAMU HE JIOJIKHBI UCTIOJIB30BAaTHCS BO BPEMsI IIPAKTUUECKOTO Typa
C LIEJIBIO IIPEIOCTABIICHUS PABHBIX BO3MOYKHOCTEN BCEM YUACTHHUKAM.

° Br1 10omxHBI €00/110aTh NPABUJIA TEXHUKHN 0€30MaCHOCTH, YKa3aHHbIe B paBmiax MXO.

Ecnu Bel HapymmTe npaBuiia TEXHUKHA O€30MACHOCTH, BbI TMOIYYUTE MEPBOE MPEIYNPEKICHUE OT
nabopanTta. JloOble HapyllIeHUs, MOJNyYEHHBIC IOCIE IMEPBOrO MPEAYNPEKICHHS, MPUBEAYT K
Bamemy ynanenuto n3 1abopaTopuu U aHHYJIHMPOBAHUIO PE3yJIbTaTa 3a MPaKTHYECKUH Typ.

J Ecnu He 03ByueHO MHOE, 3aMEHUTh WM TOJIYYUTh JIOTIOJIHUTENFHOE KOJHMYECTBO
nmabopaTOpHOIl MOCyAbI M peakTHBOB 0e3 ImTpadoB MOKHO TOIBKO OJUH pa3. Kaxmas mociemyromias
3aMeHa npuBeeT k mrpady B 1 6amt u3 40 3a mpakTHUECKUH TYP.

o JlabopaHT caenaeT oObsiBieHHe 32 30 MUHYT JI0 KOHIIA Typa.

J Bb1 10/KHBI HEMEUIEHHO MPEKPaTHTh paboTy Mocie TOro, Kak Mpo3By4uT komanaa «CTom»
(«Stop»). Ecniit BBl He npekpaTute paboTaTh WM MHCATh B TEYCHUE OJTHOW MUHYTHI, Balll pe3yIbTaT
3a IPaKTUYECKUN Typ OyJeT aHHYJIHMPOBAH.

o [Tocne Toro, xak mpo3By4uuT Komanga «Ctom» («Stop»), k Bam mopoiizer mabopanTt u
pacnuILeTcsl Ha BallleM KOMIUIEKTE.
o 3areM, NOANUIINTE Balll KOMILJIEKT, MOJIOXKHUTE €r0 B KOHBEPT U CIANTE €r0 BMECTE C BAIIUM

npoaykroM U iactuHkamMu TCX (TLC) nnst onieHUBaHus.

MpaBuna TexHukn 6e3onacHoCTU

o Bo Bpems npeObiBanus B m1abopaTopuu Bl JOIKHBI OBITH B 3aCTETHYTOM XajlaTe U 3aKpPBITON
o0yBH.

o Paboraiite TONBKO B 3alIMTHBIX WM COOCTBEHHBIX oOukax. He paspemiaercss HOCHTH
KOHTAKTHBIE JINH3bI.

o B naGoparopuu 3amperniaercs muTh BOy, IPUHUMATH MUIITY WM KEBATh )KBAUKY.

e Paboraiite TonbKO B 0TBeIeHHOM Bam mipoctpanctse. [loanepxuBaiite 4ucTOTY Ha paboyem
CTOJIE U B MECTaxX OOIIETo MOJIb30BaHUS.

o 3ampemniaercss MPOBOAUTH IOCTOPOHHUE, a TakKXke MOAU(PHUUIUPOBATH MPEIIOKEHHBIE
JKCIIEPUMEHTBI.

e He 3anonusiite nunerku prom. Mcnons3yite 1 3T0ro rpyuty.
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° HesamennurensHo yOupaiite paz0oUTyI0 TOCYAy M Pa3iUThIe KUIKOCTH C TOJa U BaIlero
pabodero mecra.
o Bce OTXOJbI CICAYCT YTUIIM3UPOBATH COTJIACHO MHCTPYKIUAM. BOI[HBIC PAaCTBOPLI MOKHO

CJIMBATb B paKOBUHY. OpFaHI/I‘-IGCKI/Ie OTXOAbI JOJIKHBI GBITB IIOMCIHICHHBI B CIICIUAJIBHO IOMEYECHHBIN
KOHTENHED.
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Pu3nyeckmne KOHCTaHTbI U ypaBHeHuUA
B »TOM KOMIIIEKTE 3a7a4 aKTUBHOCTH BCEX YaCTHUL] B BOJAHOM pPacTBOPE CUUTAIOTCS PABHBIMHU UX
MOJISIPHBIM KOHIIGHTpalusM B MOJb/M. s ynpomieHus (GopMyn M BBIpaXEHHH HPUHSATO, UYTO

CTaHJapTHast KOHIEHTpauus c® = 1 MOJIb/J1 omyIIieHa.

[TocTostnHast ABoraapo:
YHuBepcanpHas ra30Bast IOCTOSHHAS:
CrangapTHOE JaBJICHUE:
ATMmochepHoe naBieHue:

Hyns no mkane Lenscus:
ITocrostnnas @apanes:

Barr:

kwioBarr-yac:

ITocrosinnas Ilnanka:

CxopocTh CBETa B BaKyyMe:

DneMEHTApHBINA AMEKTPUUYECKUH 3apsia:

DneKTpruyYecKasi MOIHOCTb:

KIIJ:

CootHourenue [Inanka-OiHmTeitHa:
VYpaBHEHHE UICATBHOTO Ta3a:
CBobonnas sueprus ['udoca:

OtHomenne Q ajs peakuuu

a A(aq) + b B(aq) = ¢ C(aq) + d D(aq):

VYpaBuenue ['ennepcona-I'accennbaxa:

VYpasuenue HepHera-Ilurepcona:

rae O paBHa COOTBETCTBYIOIIEMY
OTHOIICHMIO IS IOJTYPEAKIINU
BOCCTAHOBJICHHS

3akon Jlambepra-bepa:

Kunernueckue ypaBHEHUs
WHTETpaIBbHON opMme:

- Hynesoit nopsnok:

- [lepBblii OPSAOK:

- Bropoi nopsnok:

Bpewms nonynpeBpalieHus Ui peakuuu

MEPpBOro nmopgaKa:

Cpenneuncnosas MoJisipHas Mmacca Mh:
CpenneBecoBasi MoJisipHast Mmacca My

Nupexe nonuaucnepcHocTH fp:

NMpumeyaHune

Enunuts u3smMepeHust MOJIIPHON KOHIEHTpAIMs yKa3aHbl Kak « M WIH «MOJIb/I»:
1 MM = 1073 monb/n

1 M =1 monb/n

Na = 6.022:10% momp !

R =8.314 JIx momp ' K™!

p°=106ap=10°Tla

273.15K
F=9.649-10* Kit Mmosp !
I1Br=1xc!

1 kBt-u = 3.6-10° JIx
h=6.626-10"* ]Ik ¢
c=2.998108m ¢!
e=1.6022-10"" Kn
P=AEx]
n= Prionesu/ P NPUIIOKEHHOE
E=hcl/i
pV=nRT
G=H-TS
A:G° = —RT InK"®
AG° = —n F Ecenl®
AG = AG® + RT InQ

o P
AFTBE
pH =pK, + log [AH]
E=E°— R—Tan
ZF

Paw=1atm=1.013 6ap = 1.013-10° ITa

at T=298 K, %Tlnlo ~0.059 V

A=¢lc

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

L= In2/k
_ XiNiM;
LN
_ LN M
- XN M,
M,
M,

M,

M,

I, =

1 uM = 10-° monb/n
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NMepnoguyeckan tabnuua

1 18

1 2
H 2 13 14 15 16 17 | He
1.008 4.003
3 4 5 6 7 8 9 10
Li | Be B|C|N|]O|F |[Ne
6.94 | 9.01 10.81 | 12.01 | 14.01 | 16.00 | 19.00 | 20.18

11 12 13 14 15 16 17 18
Na Mg 3 4 5 6 7 8 9 10 1" 12 | Al Si P S Cl | Ar
22.99 | 24.31 26.98 | 28.09 | 30.97 | 32.06 | 35.45 | 39.95

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

39.10 | 40.08 | 44.96 | 47.87 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69 | 63.55 | 65.38 | 69.72 | 72.63 | 7492 | 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 |z |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 |Ba || Hf [ Ta| W |[Re |Os | Ir | Pt |Au|Hg| TI |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|Tb |Dy |Ho | Er [Tm|Yb | Lu
138.9 | 1401 140.9 | 144.2 - 1504 | 152.0 | 157.3 | 1568.9 | 1625 | 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.
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PeakTus

MapkHupoBaH KaK

Koanl omacHocTH

JlenoHn3upoBaHHAs BOJA B:
- npoMbIBasIKe (Ha pabouem
CTOJIC)

TEMHO IJIACTUKOBOI OaHKE

- TUTACTHUKOBOM OyThUIKE (Ha Deionized Water He onacho
pabouem croie)

- MJIaCTUKOBOM KaHHCTpE (B

BBITSKHOM IKa(y)

OTaHOJ B IPOMBIBAJIKE Ethanol H225, H319
O6pasen 6enoro BuHa, 300 M, B Wine sample H225, H319

Onsa 3apaum P1

PeakTus

MapkupoBaH KaK

Koanl omacHocTH

4-autpoben3anpaerum, 1.51 T, B
0aHOYKe U3 TEMHOTO CTEKIIA

4-nitrobenzaldehyde

H317, H319

OmoeHT A, 20 MJI, B CTCKISIHHOM

H225, H290, H304, H314,

uist TCX B TEMHOM ITy3bIPbKE

dnaxome Eluent A H319, H336, H410
Omoent B, 20 M1, B CTEKIITHHOM Eluent B H225, H290, H304, H314,
¢bnakone H319, H336, H410
Oxone® (epoKCOMOHOCY (AT

Kanus), 7.87 r, B IIIAaCTUKOBOM Oxone® H314
y3bIPbKE

O6pasen 4-HUTPOOEH3ATBICTH/IA TLC standard H317, H319

Onsa 3apgaun P2

PeakTus

MapkHupoBaH KaK

Koanl omacHocTH

1 M pacTBOp THOIIMaHATA KaJus,

TCMHOI'O CTCKJIa

o KSCN1M H302+H312+H332, H412
20 M1, B IIJIACTUKOBOW OYTBUIKE
0.00200 M pacTtBOp THOLIMAaHATa
Kanus, 60 M, B INIACTHKOBOM KSCN 0.00200 M He omnacno
OyTBUIKE
1 M pactBop XIIOPHOH KHCIOTEL 10 HCIO, H290, H315, H319
MJI, B TJIACTHUKOBOM OYTBIIIKE
0.00200 M pacTBop xeneza(lll), 80 Fe(IIT) 0.00200 M He onacio
MJI, B TJITACTHUKOBOM OYTBIIIKE
0.000200 M pactsop sxexesa(lll), | pe yypy 000200 M He onacHo
80 MJ1, B TNTACTHUKOBOM OyTBHUIKE
0.3% pacTBOp nepokcua
BOJIOPOJIa, 3 MJI, B OyTHIIOYKE U3 H20; He onacno
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PeakTus MapkupoBaH KaK

Koanl omacHocTH

0.01 M pactBop noza, 200 mi, B

B IUIACTHKOBOH OyThUIKE

I H372
OyTBUIKE U3 TEMHOTO CTEKJIa
0.03 M pactBop TnocinL(baTa HaTpHS, N2;8:03 He omacko
200 mJ1, B TNIACTHUKOBOM OyTBHUIKE
1M paCTBORNaOH, 55 M, B NaOH H290, H314
TJIACTUKOBOM OyTBUIKE
2.5 M pactBOp CEPHOM KHCIIOTEL, H,SO, H290, H315, H319
80 MJ1, B TNTACTHUKOBOM OyTBHUIKE
0.5 M pactBop noauaa kamus, 25 mi, K1 H372

WNonar xanus, npumepno 100 mr,
(To4Hast Macca yka3zaHa Ha dTUKETKE), KIO3
B CTEKJIIHHOM (hJ1aKOHE

H272, H315, H319, H335

PactBop kpaxmana, 25 mi, B

. Starch
TJIACTUKOBOM OyTBHUIKE

He omacuo
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IlepconaabHoe 000py10BaHHE KoanuectBo
TpexxonmoBas rpyma 1
3aluTHBIE OYKH 1
IInactuxoBast OyThuIKa Ha | J1 1711 OpraHUYECKUX 1
OTXO0/I0B, MApKHpOBaHHas Kak ‘“‘Organic waste”

Bospiine 6ymaxkuble canderku 15 mr
Mautbie OymMaskHbIe casiheTKHU JIJIsl KIOBET 30 wr
[Inarens (GombIIoi) 1
[lInarens (MajgeHbKHI) 1
Cexynnomep (yachl) 1
Kapannam 1
JlacTuk s cTMpaHus KapaHjaana 1
UYepHas pyuka 1
Mapkep A1 XUMHYECKOU ITOCY IbI 1
JInnelika 1
Oo0uree o0opynoBanmne KoanuectBo

Y® namna ans suzyanmzanuun TCX

2 Ha KOMHaTy

Konopumerp

5 Ha KOMHAry

IlepuaTtku

Bce pasmepst (S, M, L, XL)
JIOCTYIHBIC Ha 00IIEeM CTOJIe

Konreiinep co sipiom

| Ha KOMHaTy

Onsa 3apaum P1

IlepconajsbHoe 000py10BaHHE

KoauuecTBO

[lIrarus u:
- Kpemnenue ¢ maneHbpKON Tankou
- Kpenienue ¢ 601b110# JTanKoM

—

Konunueckas xonbda co mmudom, 100 ma

Konunueckas xonba co nudom, 50 M

OOpaTHBIN XOJIOIUIHHHUK

MarunuTHas MelIangka ¢ HarpcBom

Kpucrannuzatop

MarnuTHbIH SKOpEK (stirring bar)

Konb6a bynsena

Boponka broxHepa ¢ pe3MHOBBIM YIUIOTHUTEIEM

Y e N e e e e N L N "]

ITonnATHIIEHOBBIN MAKET C 3aCTEXKKON € 3 KPYTJIbIMU

bunpTpamMu

Yamxka Iletpu

Crakan juig nposenenust TCX, MapkupoBaHHBIN Kak

“TLC elution chamber”

[TonuaTriieHOBBIN NAKeT ¢ 3acTexkoi ¢ Tpems TCX-
TUTACTUHKAMH (C (pIIyopeclieHTHBIMUA UHINKAaTOPaMH),

MapKUpPOBAHHBIN KOJAOM Y4aCTHUKA

Kamunmsipel uist TCX (B wamke [lerpu)

IImacTrKOBBIM NUHIIET

CrexITHHAs TAJI0YKa

MepHnbliil nuiusp, 25 mi

Craxkan, 150 mn

DN [ = (= | = | N
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ITosnmaTHIIEHOBAs! BOPOHKA JIJIS CBHIITYYHX BEILIECTB 1
Opnopa3zoBsle I1acTukoBble nunerku [lacrepa 2
CrekinsHHas 6aHOYKA M3 TEMHOTO CTEKIIA JUIs 00pasia
TCX, 1.5 M1, ¢ KpbIILIKOH, MapkupoBaHHas Kak “C” u 2
“R”
[IpenBapuTensHO B3BEIICHHAs OAHOUKA U3 TEMHOTO
cTekna, 10 mi1, ¢ KpbIIKOM, MApKUPOBaHHAsl KOIOM 1
YYaCTHHKA.
benast manouka Jyis U3BJICUCHHsI MArHUTHOTO SIKOPhKa 1
Ona 3apaun P2
IlepconajsbHOE 000pPYy10BaHHE KoanuectBo
ITunetka Mopa, 10 Ma 1
I'pagynpoBanHas nuneTka, 10 miu 3
['pagyupoBaHHas IUIETKa, 5 MII 3
[tatuB 11 NpoOUPOK 1
[Tpobupku 15
[Tpobxu U1 TpoOUpOK 7
KroBeta 17151 KoslopuMeTpa, JJIMHA ONITUYECKOTO ITyTH )
1.0 c™m
Craxkan, 100 mn 2
Opnopa3oBsle I1acTukoBble nunerku [lacrepa 15
Ona 3apaun P3
IlepconajibHOE 000pPY10BaHHE KoanuectBo
JlaGopaTOpHBIH HITATUB C 3AKUMOM JIJIs1 OIOPETKH 1
bropetka, 25 M 1
CrekiisiHHasl BOpOHKA 1
Konwnueckas konba, 100 mi 3
Konwnueckas konba, 250 mi 3
Crakan, 150 mn 1
Craxkan, 100 mn 2
MepHnas kos6a, 100 mi, ¢ npoOkoit 1
ITunerka Mopa, 50 Ma 1
ITunerka Mopa, 25 Ma 1
ITunetka Mopa, 20 Ma 1
MepHbIi nauHAp, 25 M 1
Mepubiil nuausap, 10 ma 1
MepHblii LWIIHHIP, 5 M 1
Opnopa3oBsle I1acTukoBble nunerku [lacrepa 3
[Tnenka “Parafilm” 20 it

51-asa IChO — Mpaktuyeckun Typ. OcbmumnansHasa Bepcusa anst kKomaHabl KazaxcraHa
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3apgava Bonpoc Bbixopn Yucrora TLC P1.1 P1.2 Bcero
P1

(13% ot Makc. 12 12 8 2 3 37

o6wwero) Bann

3apaua P1. OkuciieHue HUTPOOEH3aAbIeruaA.

[Tepokcomonocynbdar kamus (Oxone®) sSBISETCS OKUCIMTENEM, KOTOPHIA HaeT B KadeCTBE
MIPOJYKTOB BOCCTAaHOBJICHHS TOJIbKO Oe3BpenHbli cynbdar. [IpoBenenue peakuuii OKUCIEHUS B
BOJHO-3TAHOJIBHOM CPEJI€ MO3BOJISIET OTHOCUTD €€ K TaK Ha3bIBAEMBIM «3€JIEHBIM PEaKLIUAM.

Bam npensaraercs ocymecTBUTh OKHCJIeHUE 4-HUTPOOEH3a/Ib/Aeru1a, NepeKpUuCcTALIN30BaATh
NPOAYKT, U CPaBHUTHh 3(PeKTHUBHOCTH pPa3HbIX IHWeHTOB TCX a5l OlEeHKH 4YHCTOTHI
NMPOAYKTA.

BHuMaHMe: 0TX0AbI 3TAHOJIA U JJII0EHTA I0JZKHBI cOOUpaThes B 0aHky “Organic waste”.

Metoauka

1. Oxuciienue 4-HUTpoOeH3aNbAETHAA

1. CMmemaiite 20 M1 BOABI U 5 MJI 3TaHOJIA.

2. Ilo10:kMTe MarHUTHBIA AKOPb (stirring bar) B npumIngoBaHHYI0 KOHUYECKYIO KOJIOYy Ha
100 ma.

3. [lo6aBbTe Bech BhIaHHBIH (1.51 r) 4-HUTpOOEH3aIBACTHI B KOHMUYECKYIO KOJIOY cO IITH(OM.

/lobaBbTe BCIO CMECh BOJA/3TaHOJ, NPUTOTOBICHHYIO paHee. 3akpenuTe KojlOy B Jamke.
BrulouMTe NepeMelIMBaHUE U 3aTEM IIEPEHECUTE B PEAKIIMOHHYIO KOJIOY BeCh BbIIaHHBIH (7.87 T)
Oxone®.

4. IIpucoennHuTe 0OpaTHBINA XOJIOAWIBHUK, KaK NOKa3aHo Ha Pucynke 1. IlogHumuTe Bamry
kaptouky HELP. JIaGopaHT BKJIIOUUT BaM I0Jjauy BOJBI U HarpeB.

5. HarpeiiTe peakinuoHHYI0 CMeCh 10 CIa0oro KumeHUs (MpHONH3UTENBHO OJIHA Karuisd
KOHJIEHCAaTa B CEKyHAY) M MPOJAOJLKANTe KUMNATUTh B TeueHue 45 munyt. [lomeTka Ha miuMTke
COOTBETCTBYET MOIIIHOCTH, KOTOpasi HEOOXOAMMA ISl PEKOMEH/I0BAHOW NHTEHCUBHOCTU KHUIICHUSI.

Bonbluaa nanka

ManeHbKas nanka

-
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Pucynok 1. Yemanoseka 0ns kunauenus peakyuoHHoU cmecu ¢ 00pamHuim X0J100UTbHUKOM.

6. BbIkJII0YMTE HArpEBaHNE HA IUINTKE. Y 0epHUTe B CTOPOHY IUINTKY U OCTABbTE PEAKLIIUOHHYIO
cMech oxJaxaarbcs Ha 10 MuHYT. 3areM HmOMecTHTe KOJIOY B KPHUCTAJUIM3AaTOp, HATIOJTHEHHBIN
CMECBIO JIE-BOJIA, U OCTABbTE €1ie Ha 10 MUHYT.

7. ColepuTe M 3aKpenuTe Ha IUTATUBE MPU I[OMOIIM MAJEHBKOM JIAalIKW YCTAHOBKY JUIS
¢wibTpoBaHMS B BaKyyMe, Kak Moka3aHo Ha pucyHke 2. Ilognummurte cBoro kaptouxky HELP.
JlaGopaHT MoIOUET, U MOKAXKET, KaK MPUCOEAMHUTH Ballly YCTAHOBKY K BaKyyMy.

<«——— BopoHKa bloxHepa
®dunbTpoBanbHaa bymara
Pe3nHOBbIN yNnAOTHUTEND

<«——— ManeHbKana nanka
 Bakyym

Pucynox 2. Yemanoska ons punemposarnus 6 eaxyyme.

8. CMmouuTe KpyXOK (HIBTPOBANBbHOM Oymaru B BopoHke broxHepa Booi u y0eauTech, YTo
OH 3aKpPBbIBAET BCE OTBEPCTHSI BOPOHKH.

9. IloacoennHnTe BakyyM U HepeHeCHTe CYCIEH3UIO NpPOAYKTa Ha BOpPOHKY broxaepa.
TatensHO poOMoiiTe 0ca oK Ha GUIBTPE JEMOHU3UPOBAHHOM BOAOH (Kak MHHUMYM 4 paza no 20
MI).

10.  OcraBbTe 0CaJAOK Ha 5 MHUHYT Ul CYIIKM Ha (WIBTPE NIPU BKIIOUEHHOM BaKyyMe.
Orcoennnute BakyyMm. IlepeHecuTe HEOOJBIIOE KOJHMUYECTBO MPOJYKTa HA KOHYMKE MAaJCHBKOTO
mmatesis B 1.5-MUTMUIMTPOBY 0 6aHOUKY M3 TEMHOTO cTekia ¢ 3TuKeTkoi C. 3akpoiite 6aHOUKy U
coxpanmuTte ee 1 yactu 111 aroi 3agaum.

11.  IlepeHecute ¢ puabTpa HEOUUIICHHBII TPOAYKT B KOHUYECKYIO K010y co numdom Ha 50 M.
12. Bwuaeiite ¢unsrpar B 6anky “Organic waste” u mpomoiiTe BopoHKy bioxHepa u kosly

BbyH3eHa aTaHooM U BosI0#. DTaHOoN cJuBaiiTe B 6aHKy “Organic waste”.
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Il. MNMepekpucrtannusauus npoaykra

1. Cwmemnaiite 9 mu1 Boas! 1 21 mi1 3TaHosa.
2. IIpoBeanTe NepeKpUCTAILIU3ANIO0 HEOUUIIIEHHOTO MPOAYKTa, HAXOAIErocs B KOHUYECKON

Kosibe co nummdom, oobemMoM B 50 MII, UCHOIB3YS MHUHUMAJIBHO HEOOXOIMMOE KOJHMYECTBO STOU
BOJHO-3TaHOJIBHOM CMECHU M YCTAHOBKY, UCIIOJIb30BaHHYIO /ISl CUHTE3a Kak Ha puc. 1. [lonaumure
Bairy kaprouky HELP. JlaGopaHT momoiaer Iuist TOro, 4yToObl BKIIOYMTH BOAY M IUUTKY. Ilpu
HE00XOIUMOCTH, TOOABIANTE BOJHO-3TAHOIBHYIO CMECh IOPIMAMU Yepe3 BepX XOIOAUIbHHKA.

3. IIo OKkOHYaHMM KpHUCTAUIM3ALUUA IPOAYKTa, BOCHOJAbL3YHTECh IIPOLEAYPOH, ONMCAHHOU
panee (1.7 no 1.10) mist Toro, uToOBI cOOpaTh OcamoK. MalleHPKUM IITaTeNIeM 0TOEPUTE HEMHOTO
MEPEKPHUCTATNIN30BAHHOTO MPOAYKTa B OAHOYKY M3 TEMHOTro cTekiia moanucanHyiw R. 3akpoiite
0aHouKy U coxpaHuTe e¢ mist yactu 11 aToif 3amaqm.

4. IlepeHecHTe OYMIICHHBIH MPOAYKT B 0aHOUKY, MOANMCAHHYIO BallUM KOJOM. 3aKpoiiTe
0aHOUKY.
5. BbLieiite gunbTpar B O6aHKy, moamucannyio “Organic waste”, 1 NOJHMMHTE KapTOUKY

HELP. JIabopaHT mogoiaeT A1t TOro, YTOObI BHIKITIOUUTH BOAY.

M. AHanus npoaykra no TCX

I. IloaroroBka crakana jaias TCX. Haxeiite Ha nHO cTakaHa mpuOnusutensHo 0.5 cM 1o
BbICOTE dir0eHTa A. Hakpolite crakaH gamkoi [Ierpu. IlogoxkanTe 1oka mnapel 3J10€HTA HACBITAT
aTMocdepy B CTakaHe.

2. IlpuroroBieHue o0pa3uoB. Bam Bbian obOpaser 4-HUTpoOeH3aIbJETHAa B OaHOUKE M3
temHoro crekia, noanucanHo TLC standard (momeuaiite ero S Ha mactune TCX). /lobaBbTe
npubaM3uTeNnbHO 1 Mt 3TaHoNa B Kaxayto u3 OaHouek (momeueHHsie C, R, TLC standard) mis
pacTBOpeHus: 00pa3IoB.

3. Hoaroroska nuactubl TCX. AKKypaTHO KapaHJIalloM HApPUCYHTe nuHUIO cTapTa (1 cMm
BBIIIIE HUKHETO Kpas IJIACTHHBI) U OTMEThTE TOYKH HaHeceHus 3 obpasuon. [lognmummre ux S
(ucxonHoe coenuHenue), C (HeounIeHHbIN MPOAYKT) U R (mepexkpucTanian3oBaHblii IPOIYKT), KakK
nokasaHo Ha Pucynke 3. CneBa BBepxy miactunsl Hanumurte Bam Kox yuactauka. CripaBa BBEpXy
IJJaCTUHBI HANMIIUTE, Kakod 3i0eHT Bbl ucnonb3oBaiin (cHauana A, motom B — mocratouno
yKa3aTh TOJbKO OykBy). HaHecuTe TpH 0Opa3iia Ha KaXIyI0 IJIACTUHKY C TIOMOIIBIO KalMJUISIPOB.

Student Code Eluent A / Eluent B

lcm¢ S C R

Pucynox 3. Iloocomosxa nracmunox TCX
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4. IIposenenne TCX anaamsza. [Ipu nomomu nunera nomecrure TCX miacTuHy B CTakaH U
HakpoiiTe ero vamkoii [lerpu. Jloaaureck, moka GpoHT 3II0CHTA OJHUMETCS 10 TPUOTU3UTEIHHO
1 cM oT Bepxa miacTuHbl. U3BJAEKHTE MIIACTUHKY TUHIIETOM, OTMETHTE (DPOHT AIIIOCHTA KapaHAaIIoM
U JaliTe IUIaCTUHE BBICOXHYTh Ha BO3JyXE.

S. Iposissgenne TCX naacrunku. Ilomecture miactuHky nox Y@ gjammy, KoTopas
HaXoAUTCs 1o ol1iel Tsroif. O0BeAMTe KapaHIaIIoM BCE MPOSBIIIONIUECS MATHA.

6. BrLieliTe 2JII0€HT B OVTHLIKY NOAMACAHHVIO “Organic waste”.
7. IloBTOpuTeE m1aru 1, 3, 4, 5 u 6 3TOI YacTH, UCTIOJIB3YSI AITIOCHT B.
8. IHomecTHTe Bamm ruiaCTUHKY B MOJUATUIICHOBBIN IMTAKETHK ¢ BammM KoJ10M y4acTHHKA.
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PesynpTarel xpomaTtorpaduueckoro ananusa (3apucyiite Bamm twiactuku TCX). Bel moxerte
WCIIOJIb30BATh 3TH PUCYHKH JUIS BEIOOpA OTBETOB BOIIPOCHI B KOHIIE 3a1aun. CaMy pUCYHKH HE OYIyT
OLICHUBATHCS.

Eluent A Eluent B
R BT [------ f--=d Fe--pm----- [------ $----
S C R S C R

B koHIie Typa riiaBHbIN 1a00OpaHT BO3BMET y Bac CleAyIoIIee:

- CrexisiHHYI0 0aHOUKY, TOJNMCAHHYIO BAIIMM KO/IOM YYACTHHKA, C
MEPEKPUCTANIN30BaHHBIM ITPOTYKTOM;

- [Mnactuaber TCX (A u B) B MOMUATWICHOBBIM NAaKETE, MOANMCAHHBIM BAIMM _KOJAOM

YYaCTHHKA.

Bsl nepepnacre:

IlepekpHCTANIN30BAHHBINH NPOAYKT O
TCX nnactuHa A O
TCX nnacruna B O
Hoanucu
YyacTHUK I'maBHBII 1a6OpaHT
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Bonpochbl
1. H300pa3ure  CTPyKTypy  KOHEYHOI'O  OPraHHUYECKOTrO

HuTpobensabaeruaa ¢ Oxone®.

KAZ_3

OPOAYKTa  PEaKUuu

2. Ha ocnoBanuu Bammux pesynapratoB TCX aHanu3a 0TBeTbTe Ha CIEAYIOLIUE BOIPOCHI.
o Kaxoii 3:1r0eHT yuliie nenosib30BaTh 111 KOHTPOJIS 3@ XOA0M peakuun?

oA oB

o Heounmennstit npoaykr (C) coaepkut ciepl 4-HUTpoOeH3abACTH/A:

0 IpaBaa O Jloxb

o [epexpucrammmzoBanublil mpoayKT (R) cogepkut crneapl 4-HUTPOOCH3AIbACTHIA!

0 IpaBaa O Jloxkb

51-asa IChO — Mpaktuyeckun Typ. OcbmumnansHasa Bepcusa anst kKomaHabl KazaxcraHa
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OnpepeneHue OnpepeneHue
3apaya | Bonpoc | Kanubposka Kenesa P2.1 | P2.2 | P2.3 cdopmynbl P2.4 | P2.5 | Bcero
52 KoMnnekca
(14% oT | Maxe. 10 6 3 4 3 9 3 5 m
o6uero)
Bannel

3agaua P2. Xene3o B BuHe

JKene3o — aneMeHT, KOTOPBIN YacTO COAEPIKUTCS B BUHE. Eciu ero koHueHTpauus npesbimaer 10-15
MT Ha TuTp, To okucinenue xenesa(ll) no xemeza(Ill) Mmoxker mpuBecTH K 00pa30BaHUIO OCAlKa H
CHIDKEHHIO KauecTBa BuHA. CreioBaTeIbHO, HEOOXOMMO KOHTPOJIHMPOBAThH CO/IEPIKAaHUE XKelle3a B
BHUHE B IIPOLIECCE €T0 MPOU3BOJICTBA.

[Ipy oYeHb MaJICHbKMX KOHIIGHTPALUAX JKeJie3a €ro MOXKHO KOJMYECTBEHHO OIPEICIUTh
KOJIOPUMETPUYECKH, HCIIONB3Ys peakiuio oOpasoBanmsi komriuiekca skenesa(lll) ¢ TmonmanaTtom
SCN™.

B aT01i 3a7129€ BBI JOJKHBI, HCIIOJIB3YSI KOJTOPUMETPHUIO, H3MEPHUTH OOIIYI0 KOHIIEHTPAIIUIO Kelle3a B
BBJIAHHOM BaM oOpa3iie 0eloro BHHA M OMNPEICNIUTh CTEXHOMETPHUYECKH COCTaB KOMILIEKCa
xene3a(lll) ¢ Tnounanarom.

BAXHO

o B ato0li 3anaue Bam BbAaHbl 1Ba pacTBopa xene3a(lll) m nBa pacTBopa THOLMaHAaTa Pa3HBIX
KOHIIeHTpauuil. ByabTe 0o4eHb BHUMATEbHBI, YTOOBI HE IepenyTaTh UX.

o ITocne Toro, kak BbI IPUTOTOBUTE PACTBOP i KOJOPUMETPUHU, IPOBOJUTE U3MEPEHUS HE
IIO3XKE, YEM UEpe3 vac.

o Korna Bam notpeOyercs koaopumetp, noguumure kaprouky HELP. JlaGopanTt npuHeceT Bam
kosopumetp. Komopumerp OyneT B MOJIHOM BallleM paclopsbKeHHH B TeueHue 15 munyt. JlabopaHT
MOTIPOCUT BaC OCBOOOMTH KOJIOPUMETP Cpasy M0 OKOHYAHUHU U3MEpeHui mwin uepe3 15 munyt. Eciu
CBOOOTHOT'O KOJIOPUMETPA HE OKAXKETCA, BAC 3alUIIYT B JIUCT OKUIAHUS.

o Wuctpykims mo pabore ¢ KOJOPUMETPOM MpHUBEICHA Ha CIEAYIOIEH CTpaHULIE.

o Konopumetp Bam naayT nucnosanr3oBath He Oojiee Tpex pa3 no 15 MUHyT.
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MHCTPYKUMS NO MCNONb30BaHUIO KONIOpUMeTpa

Pexwvmbl: cnesa nponyckaHue / cnpasa
onTuyeckasi NfOTHOCTbL”

Hucnnen
HanpaBnenwue
Xoa CBETOBOro
ny4va
[nnHbI BOSH
—_—-—————u
470 570 605 |
[wnck
BblboOpa 63
PEXMMOB Otcek onsa
KIOBETbI
KHonka OK
. BcraBbTe BUIIKY CETEBOTO KaOels B PO3ETKY.
° y6CI[I/ITeCL, qTo BLIGpaH PCKUM HU3SMCPCHUA ONTHYECKOU MJIOTHOCTH (I'IOI[CBCLII/IBaCTCSI

«Absorption»). Eciau 3T0 He Tak, TO BpalaiTe TucK BHIOOPa peKUMOB JI0 TEX MOp, TOKa MYHKTUPHAs

JIMHUS HC MOSABUTCS BOKPYT HAATIMCHU «AbSOI'ptiOIl», ITOCJIC YCTr0 HAXKMUTC KHOIIKY OK.

. Bparmaiite arick BeIOOpa peXXKMMOB JI0 TE€X MOP, TTOKA MyHKTUPHAS JTMHUS HE TIOSBUTCS BOKPYT
Tpebyemoii JunHbI BoJHBI (470 HM). 3aTem HaxkmuTe KHONKY OK.
. 3amoHUTE KIOBETY PacTBOPOM CpaBHEHHsI (BBICOTA PACTBOPA MPUMEPHO 3 CM) U IIOMECTHUTE

B OTCCK IJId KKOBCTHI OO yIopa. BYI[BTC BHUMATCIIbHEI, YTOOBI NIpaBHUIILHO OPUCHTHPOBATH KIOBCTY

(cMoTpHTE CXeMy HUXKE). 3aKpONTE KPBIIIKY KIOBETHOTO OTCEKA.

. Bpamnaiite auck BeiOOpa pekuMOB 70 T€X MOP, TOKa MyHKTUPHAS JIMHUS HE TOSBUTCS BOKPYT

Haanucu “Absorbtion”, u Haxxmute kHonky “OK”. Mcmonb3yst nuck BbIOOpa peXKMMOB, BB
“Calibration” u HaxkmuTe KHOTIKY “OK”.

. [Monoxxaure, moka Ha skpane He nosiBuTcs 3HaueHue 0.00 (mum —0.00).
o 3anoIHUTE TY )K€ KIOBETY aHAIM3UPYEMBIM pacTBOPOM (BBICOTA pacTBOpa MPUMEPHO 3
MIOMECTUTE B OTCEK ISl KIOBETHI JI0 YIOpPa. 3aKPOKTE KPBIIIKY KIOBETHOTO OTCEKA.
o 3anummTe 3HaYCHNUE ONTUYECKON TUNIOTHOCTH B TAOJIHILY.
KioBeta | ... __
R RS R -

—Z___ | HanpasneHue xopa

CBETOBOIO Jy4a

OTcek ongd KoBeThl —

L AN
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l. OnpepeneHue coaepxXaHus xenesa B BUHE

B 3To0ii yacTu 3agauu BbI Oyaere ucnouab3oBats (0.000200 M pactBop xene3a(Ill) u 1 M pacTBop
THOLMAHATA KAJIHA.

MeToauka

1. IlpuroroBbTe pacTBOpPHl B 6 MpOOMpKax, cCMeIuBas HEOOXOAMMBIC AIUKBOTHBIE OOBEMBI
MCXOJIHBIX PAaCTBOPOB, KaK YKa3aHO B TaOJUIIE.

Homep npooupkn 1 2 3 4 5 6
0.000200 M pactBop 1.0 M1 2.0 M 4.0 M 6.0 M
xenesza(lll)
1 M pacTBOp XJIOpHO# 1.0 M1 1.0 Mot 1.0 ma 1.0 M 1.0 mn 1.0 mn
KHCIIOTHI
Buro 10.0 mn 10.0 mn
PactBop nepexucu 0.5 M1 0.5 mn
BOJIOpOJIa . .
JlenonmsupoBanHas 9.5 ma 8.5 mi 6.5 M 4.5 mn 1.0 M
BOJIA

2. 3akpoiiTe mpoOUpKK TPOOKAMU ¥ THIATEIHFHO MepPeMeNIaiiTe CoIePKUMOe MPOOUPOK.

3. Job6aBbTe no 1.0 M 1 M pactBopa THOLMaHaTa Kanus B mpoOupku 1, 2 3,4 u 5. B npobupky
6 pacTBOp THolMaHaTa Kanus He a00aBisiiTe. 3akpoiiTe npoOupKH NMPOOKaMU M TIIATEIHHO
nepeMernanre.

4. Korna Bce pactBopbl OyayT roToBbl, nogHumute kaprouky HELP, yTo6s1 1abopaHT BIga
BaM KOJIOPHUMETD.

S. IHoAroToBBLTE KOJOPUMETP, UCTIOIB3YsI UHCTPYKIMH Ha cTp. 18. Komopumerp nomxeH ObITh
YCTaHOBJIEH Ha AnuHY BoHbI 470 HM. Eciau 3T0 He Tak, yCTaHOBUTE AJIMHY BOJIHBI CAMOCTOSITEIIBHO.
Hcnoab3yiiTe 1eMOHU3MPOBAHHYIO BOJY B KaU€CTBE PACTBOPA CPaBHEHUS.

6. H3mepbTe 3HaUCHHE ONTHUYECKOMN IJIOTHOCTH JUISl PAaCTBOpA B Kax a0 mpooupku (ot 1 1o 6) Ha
STOH JJIMHE BOJHBL. JamMIIMTe pe3ynbraTsl B Tabnuiyy. Honuumure xaprouky HELP, 9yTo6b1
0CBOOOIUTH KOJIOPUMETP.

Homep npooupxn 1 2 3 4 5 6

Onruyeckas INIOTHOCTD
(npu 470 HM)

AHnanutuueckas
KoHueHTparus Fe3t B 16 32 64 96
npobupke, c(Fe*") / uM

Kog xonopumerpa

51-asa IChO — Mpaktuyeckun Typ. OcbmumnansHasa Bepcusa anst kKomaHabl KazaxcraHa 19



KAZ_3

Bonpochbl
1. Hoctpoiite rpaduk 3aBUCUMOCTH ONTHUYECKOW IUIOTHOCTH 4 B mpobupkax 1 — 4 ot

aHAIMTHYECKOM KoHneHTpanuu Fe*' B mpobupke.

0.8

0.7

0.6

0.5

0.4

o(FeB+) / M

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

e OTMeThTe T€ TOYKH, KOTOpPBIE BBl OyJeTe MCIOIb30BaTh JUIsl TIOCTPOCHUSI KaTUOPOBOUHOM
KPUBOM, M 3aMUIINTE UX B TAOJIHUILY.

Homep npooupxn 1 2 3 4

3Ha4YeHHe ONTHYECKOM IUIOTHOCTH,
BBIOpAHHOE 151 IOCTPOCHHUS
KaJHOpOBOYHOM KPUBOH

2. Hcnonp3ys BeIOpaHHBIE BaMU TOUYKH, NPOBeIMTE KaTUOPOBOUHYIO MPAMYIO0 Ha rpaduke
BBIIIE U ONPeIeJUTe AaHATUTUYECKYIO KOHIEHTparuio (B uMois ') Fe3* B mpoOupke 5.

+ — -
c(Fe*nposupka s = UMoJIb !
Ecnu et ne cmoznu onpedenums c(Fe’"), ons nocneoyowezo pacuema ucnonvsyime c(Fe’t) = 50
umonv 1.
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3. PaccunTaiiTe MacCOBYIO KOHIIEHTPALUIO (B MUJUIMTPAMMAX Ha JIUTP) KeJe3a B UCCIEAYEMOM
oOpa3siie 6eoro BUHA.

cm(Keie3o) = MT JI
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Il. OnpepeneHne CTeEXMOMETPUYECKOro coCcTaBa KOMIsiekca

B a310ii yactm Bam morpedyercs 0.00200 M pacrtBop keqaesa(Ill) u 0.00200 M pacTBOp
THOLMAHATA KaJIMA.

MeToauka

B nepBoii yactu 3agaun Bbl OomNpeAessiau KoHueHTpauuto skene3a(lll) B BuHE Mo MHTEHCHBHOCTH
OKpacKu KOMIUIEKCa »)eje3a ¢ ThuonuaHatoM. B wactu Il Bam mpeacTtouT onpenenuTbs COCTaB
xommekca [Fey(SCN),] 34" (koopauHupoBaHHas BoJa HE MOKa3aHa), TAE d U b — LIeIble Yucia He
OoublIe TPEX.

JUist 5TOM YacTu BaM BBIIaHBI CIIEAYIONINE BOJHBIE PACTBOPHI:
o 0.00200 M pactBop xene3a(Ill) (moakucaenusit) (80 M)
o 0.00200 M pactBop THouMaHaTa Kanus (80 mi)

Bbl MoxeTe wHcmonp30BaTh MPOOUpPKH (C MPOOKaMH, KOTOpBIE CIENyeT MBITh M BBITUPATH),
rpaJyupOBaHHbIC MUIETKHU, KOJOPHUMETPUUYECKYIO KIOBETY, KOJIOpUMETp (IO 3ampocy) U Jioboe
apyroe o00OpyI0OBaHHE HA BallleM paboyeM MECTe, KOTOPOE MOKAXKETCS BaM MOJIC3HBIM.

1. 3anummuTe B IepBbIe TPU CTPOKU HIKETIPUBEIEHHON TaOIUIBI 00bEMBI PACTBOPOB, IO KOTOPHIM
BBl CMOJKETE OIPEACINUTh CTEXUOMETPHUIO KOMIUJIEKCA Ha OCHOBE KOJIOPUMETPUYECKUX
U3MEpEHUN. Bam He 00a3amenvho 3anoauame éce Ko1oHKuU. PaccuuTaiTe MOIBbHYIO JOJIO XKeEJe3a
B KOMILJIEKCE B KaX10H NMpoOHpKe O cieayrouiei popmyre:

Veequn
x(Fe3t) =
Veeamny + Vscen-
Ne npoOupku 7 8 9 10 11 12 13 14 15

O6mem 0.00200 M
pactBopa xene3a(Ill)
VEeqr) / MIT

O6beMm 0.00200 M
pacTBopa THOI[MaHATA
Kanus Vsen / i

MosbHas noisa
xenesa(Ill) x(Fe*")

OnTuyeckas
mIoTHOCTD (ipu 470
HM)

Kon xonopumerpa

2. IoaroroBbTte podupku. Koraa Bce pacTBopbl OyayT roToBsl, moAHUMHTE KapTouky HELP,
1 TaOOPaHT BBIAACT BaM KOJOPHUMETP.

3. IloAroTOBBLTE KOJIOPUMETP, KAaK OMUCAHO BhIlIE (CM. cTp. 18). Y0eauTech, 4TO yCTaHOBJICHA
JuirHa BosiHbI 470 HM. B kauecTBe pacTBOpa cpaBHEHUS HCIOJb3YHTE 1EHOHU3UPOBAHHYIO BOLY.

4. H3MepbTe ONTHYECKYIO IIOTHOCTh PACTBOPOB B KaXJ10M MPOOMpPKE HA 3TON JUIMHE BOJIHBI.
3anuiuTe pe3yabTaThl B TAOJIHILY BBILIE.

51-asa IChO — Mpaktuyeckun Typ. OcbmumnansHasa Bepcusa anst kKomaHabl KazaxcraHa 22



KAZ_3

Bonpochbl

5. IloctpoiiTe rpaduk 3aBUCUMOCTH ONTHYECKOW TUIOTHOCTH A pPacTBOPOB W3 MPOOHPOK OT
MostbHOM ftonu skene3a(lll).

1.1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1

6. [To pe3ynpTaTaM MPOBEJEHHBLIX BAMU OILITOB ONPEIEJIMTE CTEXHOMETPMUECKHIl COCTaB
xommekca [(Fe)a(SCN) ]3¢,
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Tutpo- | Tutpo- Tutpo-

3apaua P P p

S3 Bonpoc ganve | | Banme Il | Banue Il P3.1| P3.2 | P3.3 | P3.4 | P3.5 | Bcero
(13% ot Makc. 10 10 8 4 4 2 2 2 42
o6uero) Bannbi

3apaya P3. XpaHeHue BMHa

Juokcua cepbl SO2 UCHIONB3YIOT B KayecTBe KOHcepBaHTa BUH. [Ipu no6asnennn SO2 K BUHY OH
MOXKET pearupoBaTh ¢ BOJOU, mAaBas Oucynbur-uonsl HSO3™ u nporoust H'. bucynbur-noHst
MOTYT Jiajiee IpeBpaaThes B CyabOUT-noHbl SO32~ MyTeM OTIIEMIEHUs BTOPOTO IPOTOHA.

S0, + H,0 = H* + HSO3
HSO; = H" + S04~

DT TpU pa3nuuHbie POPMBI JUOKCHIIA CEPHI B pACTBOPE MOTYT pearupoBaTh C TAKMMH BEIIECTBAMU
B BHWHE, KaK alleTalbJeTU]l, KPacUTeIu, caxapa U Op. ¢ oOpazoBaHueM mnpoaykroB P. OOmias
KOHIIEHTpAIMsl JTUOKCUIA CEPHI SBISETCS CyMMOW KOHIeHTparuil e€ “cBo0omubix” dopm (SO2,
HSO3; u SO3*) u P.

KoHueHTpanusi KOHCEpBaHTa HOPMHPYETCS, IOCKOJIBKY CYJIb(QHUTBI M TUOKCHJ CEphl MOTYT
NPEJCTaBIATh ONMACHOCTh U HEKOTOPBIX Jonedl. B EBpormeiickoM coro3e MakcuMmaibHas oOIas
KOHLIEHTPAIUs JUOKCHIA CEPBI yeTaHOBIeHa Ha yposHe 100 mr ! uist KpacHoro BuHa U 150 mr x
! uist Genoro uiM po30BOro BUHA.

Bama 3agauya onpenenuts OOILIyI0 KOHLEHTPAIMIO JHUOKCHIA Cephl B BbIIAHHOM oOpasiie 0enoro

BHWHAa C IOMOIIBIO fIO,[[OMGTpH‘-IGCKOI‘O TUTPOBAHUA.

MeToauka

. CranpgapTtusauusa pacteBopa Tuocynbdara HaTpus

1. Bawm Bbiman oOpasen yucroro monata kamusa KIO; maccoit mpumepno 100 mr. Tounast macca
o0pa3ua yka3aHa Ha STUKETKE. 3alMIIMTe 3TO 3HaYCHUE B IPUBEACHHYIO HI)KE TaOIHILy.

2. IIpuroroBbTe 100 My pacTBOopa Monmata Kanus B MepHOH koibe Ha 100 mMi w3 Bcero
BBIJIaHHOTO 00paslia nojaTa Kaius U IEMOHN30BaHHOM BOBI. DTOT pacTBOp OyAeT Ha3bIBATHCS S.

3. B konmnueckyio koi0y 6e3 mummda va 100 mi godaBbTe:

o 20 M1 pacTtBOpa S ¢ mOMOIIbIO TUHETKU Mopa;

o 5 M1 pactBopa noauaa kaius (0.5 M) ¢ mTOMOIIbI0 MEPHOTO HUJIUHAPA HA 5 MII;

o 10 mu1 pacTBOpa cepHOM KMCIOTHI (2.5 M) ¢ mOMOLIbI0 MEPHOTO IIMIIMHAPA Ha 10 ML

4. KpyropeiMu IBH2KEHUSIMH NlepeMeliaiiTe colepKumMoe KoyiObl, 3aKpoiiTe ee ¢ IOMOIIBI0

rieHky Parafilm u moctaBbTe B HIDKHUI 1IKad cTOJIa MUHUMYM Ha MATh MHHYT.

5. 3anoaHuTe OIOPETKY BBIIAHHBIM PACTBOPOM THOCYJIb(aTa HATPHs C MOMOIIBIO CTaKaHUMKA.
OTTHTpYIiTe conepKUMOE KOJObI MPHU MOCTOSHHOM IepememuBaHuu. Ilociie Toro, Kak pacTBOp
npuolpereT OJeTHO-KENTYI0 OKpacKy, Jo0aBbTe 10 Kamens pacTBOpa KpaxMaia U NpoAoJKaiiTe
TUTPOBAHME JIO MOJHOIO O0ECLBEUYMBAHUS pACTBOpA. JamUIIMTEe OOBEM H3PACXOJOBAHHOTO
TUTpanTa V1 B Tabauny.

6. IloBTOpUTE TUTpOBaHUE (IIaru 3-5) HEOOXOIUMOE YUCIIO pa3.
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Macca nogara xKanus
(mepenummuTe 3HAYEHUE C ITUKETKH)

Homep TuTpOoBaHus

Vi/ ma

IIpunsaroe Bamu 3navyenue V1 / mu

Il CraHpgapTusauums pactBopa moga

1. C nomorupto nunetku Mopa mepesecure 25 M1 pacTBOpa nojia, IOMEYeHHOro Iz, B KOHMUECKYIO

KouOy 6e3 numga Ha 100 M.

2. OTrTuTpYViiTe coaepkuMoe KOJIOBI pacTBOpoM THOcyinb(ara Harpusa. Ilocme Toro, kak
pacTBop mpuoOpereT OJenHO-KENTYI0O OKpacKy, AobaBbTe 10 Kamemb pacTBopa Kpaxmaia H
IpPOJ0JKANTe TUTPOBAHUE [0 TIOJHOTO OOECHBEUYMBAHUS PAaCTBOPA.

U3PaCXOJOBAHHOIO TUTpaHTa V.

3. IloBTOpuTe TUTpOBaHKE (1Iaru 1-2) HEOOXOAMMOE KOJTHYECTBO Pas.

3anumure 00BEM

Homep TuTpoBanus

V2 [ M

IIpunsaroe Bamu 3navenue V2 / mu
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Mll. OnpepeneHne ob6Lien KOHLUEHTpaLuM oMoKcuaa cepbl

1. C nomomursto nunetkn Mopa nepenecurte 50 MJ1 BUHA B KOHUUECKYIO KoyOy 6e3 nuuda Ha 250
MUL.

2. C nomouipl0 MepHOro nMiauMHApa Ha 25 Miu godaBbre 12 M pacTBOpa TUAPOKCUAA
Hatpus (1 M). 3akpoiite xonOy muenkoil Parafilm, KpyroBbiMu JABM:KeHHUSIMH NepeMeliaiite
COJIepKMMOE KOJIOBI M OCTaBbTE CTOATh KAK MUHUMYM Ha 20 MUHYT.

3. C noMompo MEpHOro LMIMHApPA A00aBbTe 5 MJ pacTBOpa CEpHOM KHCIOTHI (2.5 M) u ¢
IIOMOUIBIO OJTHOPA30BOH IIacTUKOBOM nuneTku [lactepa - mpumepHo 2 M1 pacTBopa Kpaxmania.

4. OTTHTpYIiTe CONepKUMOE KOJIObI paCTBOPOM HOJIa U3 OIOPETKHU 0 MOSIBICHUS YCTOWYMBOM
TEMHOH OKpacKH, HEe HCYe3aloleil KaKk MUHHUMYM B TedyeHue 15 cexyni. 3amumure o0beMm
M3pacX0JOBAHHOTO TUTpPAHTa V3 B Tabnuiy.

5. IloBTOpUTE THTpOBaHUE (Iaru 1-4) HEOOXOIUMOE YUCIIO pa3.
Homep TuTpoBanus V3 / ma
|
2
3

IIpunsaroe Bamu 3navyenue V3 / mu
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Bonpochbl

1. 3anummuTe ypaBHEHUS BCEX pEaklMid, NPOTEKAIOUIMX TMPH CTAHAAPTU3ALUU PacTBOpPA
THOCYyNIb(aTa HATPUSI.

2. PaccuuTaiiTe MOISIpHYIO KOHIIEHTPAIIMIO THOCYIb(aTa HATpus B pacTBOpe. MonspHas macca
nonara Kanus pasaa M(KIOs3) = 214.0 r mons .

c(S203) = MOJIb JI" !
Ecau Bot ne cmoznu paccuumams ¢(S:03%"), npumume xonyenmpayuio pasnoii ¢(S:03>-) = 0.0500
monb 1! Ons danvHetwux sviuucienul.

3. PaccuuraiiTe MOJISIPHYIO KOHLIEHTPALUIO HOJA B PACTBOPE.
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c(r) = MOJIb J1!
Ecau Bol ne cmozenu paccuumamso c(l), npumume xonyenmpayuio c(lz) = 0.00700 mone 17" ona
OanbHeUWUX 8bIYUCTCHULL.

4. 3anumnrTe ypaBHEHUE pEaKlMU, IPOTEKAIOLIEH B pacTBOpe MeXAy MojaoM I nu nuoxcuaom
cepsl SO», CYUTasL, YTO JUOKCH] CEPBI OKUCISETCH B CYib(ar-uonbl SO4%.

5. Paccuuraiite 0011y10 MacCOBYIO KOHIIEHTPALIMIO B MI/J BceX (hOpM JAMOKCH/IA CEPhI B BHHE.
Mossipaas Macca auokcuza cepsl M(SO2) = 64.1 r mons .

cm(SO2) = Mmr 1!
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CoObiTna Ne

Noanuck yyacTHUKa

Mopgnucb nabopaHTa

1 (6e3 wTrpada)
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