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O6LMe MHCTPYKUUHU

JlaHHBII KOMIUIEKT IPAKTUYECKUX 3aJJaHUN COACPIKUT 27 CTpaHUII.

Jlo Hayaga MpakTHYECKOrO Typa, BaM OyzaeT naHa komaHda «Read» Ha mpodTeHHE KOMIUIEKTA
3ajanuil. Bam Beiiensiercs 15 MUHYT Ha yTeHuUeE 3a1aHil 1 BaM KaTeropu4ecku 3anmpeniaercst
YTO-THO0 MUCATH WU UCMO0JIb30BATH KAJIbKYJISTOP.

Bel mMoxeTe HaunHATH PalbOTy, Kak TOJBKO BBl YCHBIIINTE KoMaHAy «Start». ¥V Bac Oyzer
5 yacoB Ha BBHITIOJIHEHHE BCEX 3a/IaHUI.

BB MOXeTe BBITIONHATH 3a/1aHMSI B JIIOOOM MOPSAKE, HO peKOMEHAyeTcsl Ha4yaTh ¢ 3aaaun P1.
Bce monydeHHble pe3ynbTaThl M OTBETHI JOKHBI OBITh AKKypaTHO 3alUCaHbl PY4YKOH B
CIeNMAIbHO OTBEeIEHHBIX /IJIs1 3TOr0 siueiikax. OTBETHI, 3allMCaHHBIC B JTIOOOM IPYrOM MECTe,
OLICHUBATHCS HE OYIyT.

Ecin Bam HEOO0XOaMMO HCIOJIB30BAaTh UYEPHOBHK, HCIIOIB3YHTE OOpaTHBIC CTOPOHBI JIUCTOB
JAHHOTO KoMIUIeKTa. [ToMmHuUTE, 4TO BCE, UTO HAMKCAHO BHE CHENHUAJBLHO OTBEEHHBIX TYEeK,
OLIECHUBATbLCA He OyeT.

Bbl MoxeTe monpocuTh OQUIMATBEHYIO BEPCUIO JaHHOTO KOMILJIEKTA HAa aHTJIMICKOM SI3bIKE IS
YTOUHEHHUSI TEKCTA.

Ecnmn Bam HeoOXoAMMO MOKHHYTH JIaOOpaToOpuio (IMOCETHTh YOOPHYIO WIIM TOMHTH BOJBI),
MOJTHUMUTE COOTBETCTBYIOLIYIO KapTOouKy. JlaGopaHT OyzeT Bac COMPOBOKAATh.

[Tonku Hax paGoYMMM CTOJAMH HE JOJDKHBI UCTOJIB30BAaTHCS BO BPEMS MPAKTHUECKOTO Typa C
LEIbIO MPEAOCTABIICHNS PABHBIX BO3MOXKHOCTEM BCEM yYaCTHUKAM.

Brl nomkHBI €00JII0AaTh NMPaBUWJIA TEXHUKH 0e30MaCHOCTH, yKa3aHHble B mpaBmiax MXO.
Ecnu Brl HapymmTe npaBuiia TEXHUKH O€30MAaCHOCTH, BBl MOIYYHUTE MEPBOE MPEIyNpeKIeHUE
ot abopanTa. JIroObie HapyIIEeHHUs, MOTYyUYECHHBIE MTOCTIE MEPBOT0 MPEIYIPEKICHUS, TPUBEAYT K
Bamemy ynanenuto u3 mabopaTopuu U aHHYJIMPOBAHHIO pe3yiibTaTa 3a MPaKTHUYECKHUH TYp.

Ecnu He 03By4YeHO MHOE, 3aMEHHUTH WJIU MOJIYYUTh JIOMOJIHUTEIBHOE KOJIMYECTBO JIA00OPATOPHOM
TIOCY/IBl U PEaKTUBOB 0e3 mTpadoB MOKHO TOJNLKO OAWH pa3. Kaxknmas mociemnyromas 3aMeHa
npuBeaeT K mrpady B 1 6ain u3 40 3a npakTUYECKUH TYP.

JlabopaHT caenaeT oObsiBieHue 3a 30 MUHYT J0 KOHIIa Typa.

BBl 1OMKHBI HEMEIIIEHHO MPEKPATHTh PabOTy IMOCIE TOTO, Kak MPOo3BYYUT KomaHaa «CTom»
(«Stop»). Ecnu BeI He mpekpatuTe paboTaTh WM MHUCaTh B TEYCHHE OJHON MHUHYTHI, Balll
pe3yNbTaT 3a MPAKTHYECKUIA Typ OyAeT aHHYJIUPOBaH.

IMocne Toro, kak mnpo3ByduT komanaa «Crom» («Stop»), k Bam mnopoiimer naGopanT u
pacHuIeTCsl Ha BallleM KOMILIEKTE.

3areMm, NOAMMUIINTE Balll KOMIUIEKT, MOJIOKUTE €r0 B KOHBEPT M CHAWTE €ro BMECTE C BallUM
npoIyKToM U tuiactuakaMu TCX st olleHuBaHMUs.

MNMpaBuna TexHUKu 6e3onacHoOCTn

Bo Bpems mpebObiBanust B 1abopaTopuu Bel MOMKHBI OBITH B 3aCTETHYTOM XajaTe W 3aKpBITOU
00yBH.

PaboTaiiTe TONBKO B 3alIMTHBIX WM COOCTBEHHBIX O4YKax. He pa3pemiaercs HOCUTh KOHTAKTHBIC
JIUH3BL.

B naGoparopumn 3anpeniaercst MUTh BOAY, IPUHUMATH MUIILY WIH KE€BATh KBAUKY.

Pabotaiite Tonmbko B oTBeAeHHOM Bam mpoctpanctBe. IlommepkuBaiiTe 4UCTOTY Ha padboyem
CTOJIE U B MeCTaxX 0OIIEero nojab30BaHUsl.

3ampemiaercss OPOBOAWTH TOCTOPOHHUE, a Takke MOIUGUIMPOBATh MPEIOKECHHbBIE
SKCIIEPUMEHTHI.

He 3anonnsiite nunetku proM. Mcnoib3ynTte J1st 3TOTO rPyIILy.

HesamennurensHo yOupaiite pa3OUTyl0 TOCYyly M PA3NUThle XKUAKOCTU C II0JIa M Ballero
pabouero mMecra.

Bce otxoapl cieayer yTWIM3UPOBATh COTJIACHO HMHCTPYKIUSM. BoJHBIE pacTBOpBI MOXHO
cnuBaTh B pakoBuHy. OpraHuyeckve OTXOJbl JOJDKHBI OBbITh MOMEHICHBI B CIHEIHAIBHO
ITOMEUYEHHbI KOHTEUHED.
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Pu3nyeckmne KOHCTaHTbI U YpaBHeHUusA
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B 3TOM KOMIUIEKTE 3a7ja4 aKTMBHOCTH BCEX YACTULl B BOJHOM PACTBOPE CUMTAIOTCS PaBHBIMU HMX
MOJISIPHBIM KOHIICHTpalusM B MOJb/I. s ympomerus (GopMyn W BBIpaXEHHH MTPUHATO, YTO
CTaHJAapTHAasi KOHIEHTpauus C° = 1 MoJb/11 omy1eHa.

[TocTostnHas ABoraapo:
YHuBepcanbHas ra30Basi IOCTOSIHHAS .
CranzapTHO€ J1aBJICHHE:
ATtMochepHoe 1aBlIeHHE:

Hyns no mkane Lenbcus:
[TocTostnnas @apanes:

Barr:

kunoBarr-yac:

[TocTosinnas [1nanka:

CkopocCTh CBETa B BAKyyMe:
DneMEHTApHBIN ANEKTPUUECKUI 3apsi:
DIIEKTpUYECKasi MOITHOCTb:

KITA:

CootHomenue [1nanka-OiHmTeiHa:
VYpaBHeHUE U€aIbHOTO Ta3a!
CBobOojnas sueprus ['mb06ca:

Koadpdunment Q aiis peakumu
aA(aqg) + b B(aq) = c C(aq) + d D(aq):

VYpasuenne ['enanepcona-I'accenpbaxa:

VYpasuenue Hepucra-ITurepcona:
rie Q paBHa COOTBETCTBYIOIIEMY

kod(puimenty A TOMypeaKIuu
BOCCTAHOBJICHHUS

3akoHn JlambepTa-bepa:

Kunernueckue ypaBHEHUS B

UHTErpajibHOH popme:

- Hynesoi nopsioxk:

- [lepBblii TOPSAAOK:

- Bropoi nopsok:

Bpewms nonynpespalieHus Ui peakuuu
IIEPBOTO MOPSIIKA!

CpenneuuncnoBas MossspHas Macca My:
CpennesecoBast MonspHas Macca My,

Wupexc nonuaucnepcHocTH lp:

MpumeyaHune

Na = 6.022:10* momb *
R = 8.314 I moms - K™
p°=16ap=10"Ila

Pam = 1 atm = 1.013 Gap = 1.013-10° I1a

273.15K
F = 9.649-10* K1 momp *
1Br=1/xc*

1 kBr-u = 3.6-10° JIk
h=6.626-10"* I ¢
c=2.99810° mc*

e =1.6022-10 *°* Kn
P = AExI
77 = Pnone3H/ PanMeHeHHoe
E = hc/A
pV =nRT
G=H-TS
AG® = —RT InK®
AG®° = —nF Ece°
AG = A,G° +RT InQ

0= [C]°[D]¢
[A]"‘[B]E’ ~
pH =pK, + log [AH]
E=E -~ InQ

at T =298 K, %Tlmo ~0.059 V

A=c¢le

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

tip= In2/k
_ 2iNi M;
XN
_ N M
XN M,

M,

Ipzﬁn

M,

M,

I 2910705040003 HU3MCPCHUA MOHHpHOﬁ KOHICHTpAaIUs YKa3aHbl KaK «M» 1 «MOJIB/T%.

1M =1 moms/n
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Mepunoguyeckana tabnuua

1 18
1 2
H | 2 13 14 15 16 17 He

1.008 4.003
3 4 5 6 7 8 9 10
Li | Be B|C|N|O]|F|Ne

6.94 9.01 10.81 | 12.01 | 14.01 | 16.00 | 19.00 | 20.18
11 12 13 14 15 16 17 18

Na/Mg 3 4 5 6 7 8 9 10 11 12 Al |Si|P |S |[CI|Ar

2299 | 2431 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

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 | 9291 | 95.95 - 1011 102.9 106.4 107.9 112.4 | 1148 | 118.7 121.8 | 127.6 126.9 | 1313

55 56 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
Cs|Baljszin| 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|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 — lNpakTuyeckun Typ 5



PeakTuBbl

Ansa Bcex 3agay
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PeaxkTus

MapkupoBaH Kak

Koabl omacHocTH

JlenoHnsupoBaHHas BOJA B:
- npombIBasike (Ha pabouem

CTOJIC)

- IJTACTUKOBOM OyThUIKE (Ha Deionized Water He omacho
pabouem croie)

- IUTACTHKOBOM KaHKCTpe (B

BBITSDKHOM IIKagy)

DTaHOJI B TIPOMBIBAJIKE Ethanol H225, H319
O6paser 6enoro BunHa, 300 M B Wine sample H225, H319

TEMHOU IUIACTUKOBOU OaHKe

Onsa 3apgaum P1

PeakTus

MapkHupoBaH KaK

Koanl omacHocTH

4-autpobenzanpaerun, 1.51r B
0aHOYKe U3 TEMHOTO CTEKIIA

4-nitrobenzaldehyde

H317, H319

Omoedt A, 20 M1 B CTEKIIIHHOM

H225, H290, H304, H314,

(raxone Eluent A H319, H336, H410
Omroent B, 20 MII B CTEKIITHHOM Eluent B H225, H290, H304, H314,
(bakone H319, H336, H410
Oxone® (mepokcoMoHOCyIb(haT

Kanus), 7.87 T B IUIACTUKOBOM Oxone® H314
y3bIpbKe

O6pa3err 4-HuTpoOCH3ATBACTHIA TLC standard H317, H319

mst TCX

Ona 3apaum P2

PeakTus

MapkHupoBaH KakK

Koanl onacHocTH

1 M pactBOp THOIIMaHATA KaJIus,
20 MJ1 B IJIACTUKOBOW OYTBUIKE

KSCN 1M

H302+H312+H332, H412

0.00200 M pacTtBop THOLIMAHATA
Kanus, 60 MIJI B INTaCTHKOBOMH
OyTBLIKE

KSCN 0.00200 M

He onacuo

1 M pactBop xi0pHO#i KrcaoTHI, 10
MJI B TUTACTUKOBOM OyTBIIKE

HCIO,

H290, H315, H319

0.00200 M pactBop xene3a(lll), 80

o Fe(111) 0.00200 M He onacno
MJT B TUTACTHKOBOM OYyTBLIKE
0.000200 M paCTBopvmene3a(III), Fe(111) 0.000200 M He omaciio
80 MJ1 B IIIaCTUKOBOM OYTBUIKE
0.3% pacTBOp mepokcua
BOJIOPOJa, 3 MJI B OYTHUTIOUKE U3 H,0, He omacuo

TCMHOTI'O CTCKJIa

51-aa MXO — lNpakTuyeckun Typ




Onsa 3apaum P3
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PeakTus

MapkupoBaH KaK

Koanbl omacHocTH

0.01 M pactBop noxa, 200 M B

P H372
OyTBUIKE U3 TEMHOT'O CTEKJIa
0.03 M pactBop THOCXHB(baTa HaTpHS, N@,S,05 He onacto
200 mu1 B IUIaCTHKOBOM OyTHIITKE
1M paCTBOR NaOH, 55 mu B NaOH H290, H314
TUTACTUKOBOM OYTBHITKE
2.5 M pactBop CEpHOI KHCIIOTHL, H,SO, H290. H315, H319
80 MJ1 B IIIacTUKOBOM OYTBUIKE
0.5M pacTBOp HOIUJA KaJIU4, 25 M1 B Ki H372
IJIACTUKOBOM OYTBIIKE
Wonat xamus, npumepro 100 mr
(Tounast Macca yka3zaHa Ha ITUKETKE), K10, H272, H315, H319, H335
B CTEKJIIHHOM (hJ1aKOHE
PactBop kpaxmaina, 25 mi1 B Starch He onacto

TJTACTUKOBOM OYTBIITKE

51-aa MXO — lNpakTuyeckun Typ




O6opyaoBaHue
Ansa Bcex 3agay
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IlepconajibHOE 000pyI0BaHHE KouanuecTBo
TpexxonoBas rpyma 1
3amuTHbIE OYKU 1
[InactuxoBas OyTbuiKa Ha | 71 1711 OpraHUYECKUX 1
0TXOI0B, MapKupoBaHHas kak “Organic waste”

Bonpme 6ymaxkubie casipeTkn 15 mr
Mauible 6yMa)kHbI€ CaJIDETKH JUIsl KIOBET 30 mT
Inaresns (60bII01) 1
HInarens (MaJeHbKU) 1
Cexynaomep (4achl) 1
Kapangam 1
JlacTuk J1s cTUpaHMs KapaHalia 1
UYepnas pyuka 1
Mapkep 111 XUMHUYECKOU MTOCY 1B 1
JIuneiika 1
OO0u1ee odbopynoBanmne KoanuectBo

YO namna ans nposienenus TCX

2 Ha KOMHATY

Konopumerp

5 Ha KOMHATYy

[TepuaTtkn

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

KonTelinep co nbaom

1 Ha kKOMHaTy

Ona 3apgaum P1

IlepconajibHOE 000py10BaHHE

KoaunuecTBo

[lITaTus u:
- MydTta ¢ ManeHbKOM Jankoi
- Mydra ¢ 601611101 JTanTKON

1

Konunueckas xonba co mmudom, 100 mn

Konnueckas xonba co mumdom, 50 mi

OOpaTHBII XOJOIUITHHHUK

MaruuTHas Melianaka ¢ Harp€BoM

Kpucramnmsarop

MarsHuTHbIN SKOPEK

Kon6a bynzena

Boponka broxHepa ¢ pe3MHOBBIM YIUIOTHUTEIEM

[ToAn3TUIIEHOBBIN NAKET € 3aCTEKKOM € 3 KPYTIbIMHU
¢bwibTpaMu

Yamka [Tetpu

Crakan s npoeneHust TCX, MapKUpOBaHHBINA KaK
“TLC elution chamber”

e RIS

[TonuaTUIIeHOBBIN NakeT ¢ 3acTexkkoit ¢ Tpemsa TCX-
acTuHKaMH (¢ GIIyOpeCcIieHTHBIMUA HHIUKATOPaMu),
MAapKUPOBAaHHBINM KOJOM YYaCTHUKA

Kamumsiper uis TCX (B wamike Iletpn)

IImacTrKOBEIN NUHIIET

CreknsHHAas [MaIoYKa

MepHbIi raHAp, 25 Mt

Crakas, 150 mu

(SIS TSN TN

51-aa MXO — lNpakTuyeckun Typ
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[TonusTrIIEHOBAst BOPOHKA JUISI CHIITYYHX BEIECTB 1
OpnnHopa3zoBbie TIacTUKOBEIE numneTku [lactepa 2
CrexisiHHas 6aHOUYKA M3 TEMHOTO CTEKJIa I 00pasia
TCX, 1.5 M1, ¢ kpbIIKOi, MapkupoBaHHas kak “C” u 2
“R”
[IpenBapuTebHO B3BEMIEHHAS OaHOYKA M3 TEMHOTO
crekia, 10 mi1, ¢ KpBIIKO#, MapKUPOBaHHAS KOJAOM 1
YYACTHHKA.
MarnauTtHas najgoyka JJisl U3BJICUeHUS IKOPbKa 1
Onsa 3apaum P2

IlepconajibHOE 060PYI0BaHUE KounuecTBO
[Tumerka Mopa, 10 M 1
I'panynpoBannas nunerka, 10 mi 3
I'pamyupoBanHas mumneTka, 5 mi 3
taTuB 15 npodbupox 1
[Tpobupku 15
[Ipo6ku 11 poOUpoK 7
KroBeTka a1 Komopumerpa, IJIHHA ONTHYECKOTO MyTH 2
1.0cm
Crakan, 100 M 2
OpnnHopa3zoBble acTukoBble munetku [lacrepa 15
Ona 3apaum P3

IlepconajibHOE 060PYI0BaHHUE KounuecTBO
JlaGopaTOpHBIH MITATUB C 3AKUMOM JIJIs1 OIOPETKH 1
Broperka, 25 M 1
CrexisiHHAs BOPOHKA 1
Konnueckas xon0a, 100 mi 3
Konwnueckas xonba, 250 mn 3
Craxkan, 150 mn 1
Craxkan, 100 M 2
Mepmnas ko16a, 100 M1, ¢ mpoOkoit 1
IMTunetka Mopa, 50 1
ITunerka Mopa, 25 M 1
IMunerka Mopa, 20 mi 1
Mepusblit unuHAp, 25 M 1
Mepubriii s, 10 Mo 1
MepHblIil IIIIHHID, D M 1
OpnnHopa3zoBble acTukoBble munetku [lacrepa 3
Iienxka “Parafilm” 20 mr

51-aa MXO — lNpakTuyeckun Typ
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3apaua Bonpoc Bbixop Yucrora TCX P1.1 P1.2 Bcero
l::L’; Makcmumym 12 12 8 2 3 37
6annoB Pesynbtat

3apaya P1. OkucneHme HUTpoGeH3anbAernaa.

[lepokcomoHOCYIB(AT Kamus (Oxone™) sBIAETCA OKUCITHTENEM, KOTOpPBI JaeT B KauyecTBE MPOIYKTa
BOCCTaHOBJICHHSI TOJBKO Oe3BpeAHbld cymbdar. [IpoBenenue peakiuii OKHACICHUS B BOTHO-3TaHOJIBHON
cpeJie TI03BOJIIET OTHOCUTD €€ K TaK Ha3bIBAEMbBIM «3€JIEHBIM PEaKIUsIM).

Bam npennaraercsi  oCylleCTBUTH OKHCJIeHUE 4-HUTPOOeH3aJbAeruia, IMepeKpucTaljin30BaTh
NPOAYKT, M CPABHUTD 3P (PeKTHUBHOCTH Pa3HbIX 31H0eHTOB TCX /151 0LleHKH YHCTOTHI MPOIYKTA.

BHuMaHue: 0TX0BI ITAHOJIA M AJTI0EHTA T0JLKHBI cooupaThes B 6anky “Organic waste”.

MeToauka

l. Oxmuciienne 4-HuTPoOOEH3aIbACTHIA

1. Cmemaiite 20 M1 BOABI U 5 MJI 3TaHOJIA.
2. IlomMecTHTEe MarHUTHBIN SKOPh B KOHMUYECKYIO KOOy co maugom Ha 100 mi.
3. [JobaBbTe Bech BoiganHbli (1.51 1) 4-HUTpOOSH3ANIBACTH/T B KOHUYECKYIO K0J0y. JlodaBbTe

BCIO CMECh BOJA/3TaHOJ, INPHUTOTOBIEHHYIO paHee. 3akpenure Koily B Jjanke. Bkirouwnre
mepeMelIMBaHUE 1 3aTeM J100aBbTE B PEaKIIMOHHYIO CMECh BeCh BhIJaHHBIH (7.87 1) Oxone®.

4, IIpucoeauHuTe 0OpPATHBIN XOJIOIMWIBHUK, KaK TIoKa3aHo Ha Pucynke 1. IlognuMute Bamry
kaptouky HELP. JIabopanT BKJIIOUMT BaM 10Jjauy BOJBI U HarpeB.

5. HarpeiiTe peakiMoHHYIO cMeCh 70 ciaboro KureHusi (MPUOJU3UTEIBPHO OJIHA Karlis
KOHJIEHCAaTa B CEKyHAY) W IpOJOoJDKAaiTe KUIATUTh B TeueHue 45 MuHYT. MeTka Ha IUIMTKE
COOTBETCTBYET MOIIHOCTH, KOTOpas HEOOXoauMma JUlsl PEKOMEHJIOBAHOM BbIlE MHTEHCHBHOCTHU
KUIIEHHUS.

bonbwaa nanka

ManeHbKkas nanka

Pucynox 1. Yemanoexka ons kunsauenus peakyuoHHOU cmecu ¢ 00pamubimM X0100UNbHUKOM.

51-aa MXO — lNpakTuyeckun Typ 10
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6. Bhik/a0unTe HarpeBaHue. Y 0epuTe B CTOPOHY MEIIAIKY U OCTABLTE PEAKIIMOHHYIO CMECh
oxnaxaatbess Ha 10 MuUHYT. 3aTeM MOMeCTHTEe KOJIOY B KPUCTAIIU3aTOp, HAMOJIHEHHBIH CMECHIO
JeA-BOJIa, U 0cTaBbTe emie Ha 10 MUHYT.

7. CoOepure M 3aKpenuTe Ha IUTATUBE INPU IIOMOLIM MAJEHBKON JAlKW YCTaHOBKY MJIs
¢uIbTpOBaHUS B BaKyyMme, Kak Ioka3zaHO Ha pucyHke 2. IlomHumurte cBoro kaprouky HELP.
JIaGopaHT NOJONAET U MOKAXKET, KaK MPUCOEAUHUTH Ballly YCTAHOBKY K BaKyyMy.

-« BopoHKa btoxHepa
®dunbTpoBanbHaa bymara
Pe3nHOBbIN ynaoTHUTEND

ManeHbKas nanka

Bakyym

Pucynox 2. Yemanoska ons ¢punbmposanus @ 6axyyme.

8. CMmounTe KpyKOK (WIBTPOBAIBHOW OyMaru BOJOW W PACHOJIOKMTE €ro B BOPOHKE
broxnepa Tak, 4ToOBI OH 3aKpBLI BCE OTBEPCTHUSI.

9. IlepeHecuTe CyCNEH3WIO TNPOJIYKTa HAa BOPOHKY broXHepa W MOJCOEIWHHUTE BaKyyM.
TuaTenpHO MPOMOiiTE 0CaIoOK Ha PUITBTPE TEMOHU3UPOBAHHOM B0 (Kak MHHMUMYM 4 pa3za mo 20
MII).

10. OcTaBbTe Ha 5 MUHYT OCAJI0K JIJIs CyIIKHA Ha GuiabTpe. OTCoOeIMHUTE BaKyyM. MajeHbKUM
mrareyneM O0TOepuTe HEMHOTO NPOAYKTa B 1.5-MUTMIITUTPOBYIO OaHOYKY M3 TEMHOTO CTEKJIA C
oTMeTKO#i «Cy». 3akpoiiTe 6aHOUKY U coxpaHuTe ee /i yactu |11 aToit 3agaun.

11. IlepeHecuTe BECh OCTABIIUIICS HEOUHIIIEHHBIN MPOIYKT C GUIBTPA B KOHUIECKYIO KOJIOY CO
nutrdom Ha 50 M.

12. Bsblaeiite ¢uibtpar B Oanky “Organic waste” u mpomoiiTe BopoHKYy broxHepa u konOy
byn3ena sTaHosioM 1 BoJ10i. DTaHou cauBaiiTe B 6aHky “Organic waste”.
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Il. MNMepekpuctannusaumsa npoaykra

1. CMmemaiite 9 Mi1 Boasl 1 21 MII 3TaHOIA.
2. IIpoBeauTe NEepPeKPUCTALTUZANNIO HEOUUIIIEHHOTO TPOIYKTa, HAXOIAIIETOCS B KOHUYECKON

konbe co nuudpom odbemMoMm 50 MII, UCHOJIB3YyS MHUHHMAJIbHO HEOOXOMMOE KOJIMYECTBO STOU
BOJ/IHO-TaHOJIEHOW CMECH M YCTaHOBKY, HCIIOJIB30BAHHYIO JIJIsl CHHTE3a Kak Ha puc. 1. [logHumuTe
Bairy kaprouky HELP. JlaGopanT mojoizer mis TOro, 4roObl BKJIIOYUTH BOJY M HACTPOMTH
Memanky. [Ipy HeoOXomuMocTH, H00aBISHTE BOJHO-3TAHOIBHYIO CMECh MOPLUSMH Yepe3 Bepx
XOJOAUIIbHUKA.

3. [To OKOHYAHWHU KPHUCTAUIM3AIMKA TPOAYKTA, BOCHOJIB3YHTECh IPOIETYyPOH, OIMMCAHHOM
panee (1.7 no 1.10) mist Toro, uroObl coOpaTh ocafok. MajieHPKUM IITaTe]IeM 0TOEPHTe HEMHOTO
MEPEKPHUCTAITN30BAHHOTO MPOJIYKTa B 0AaHOUYKY M3 TEMHOT'O CTEKJIa MOANMCAHHYIO «R». 3akpoiiTe
0aHouky u coxpanute e€ 1yt yactu |11 sToit 3amaqn.

4. IlepeHecuTe OYMIICHHBI NPOAYKT B TapHUPOBAHHYIO OaHOUKY, HOJNUCAHHYIO BalIUM
KoZIoM. 3aKpoiiTe 6aHOUKY.

o. Bbuieiite ¢uiabrpar B OaHky, moxamucanHyro “Organic waste”, ¥ NOJHMMHUTE BaIly
kaptouky HELP. JIabopanT nozmoiiner 1uist Toro, 4ToObl BHIKIIOUUTH BOAY.

[l AHanus npoaykrta no TCX

1. IoaroroBka crakana aias TCX. Hageiite Ha nHO crakaHa mpuOmmsutensHo 0.5 cM 1o
BbIcOTE AmtoeHTa A. Hakpolite crakan gamkoii [letpu. IlogoxkauTe, moka mapsl JIFOEHTa HACHITAT
aTMocdepy B Kamepe.

2. IlpuroroBienne odpa3uoB. Bam Bwiman oOpasen 4-HUTpoOCH3aNbACTHIAa B OaHOYKE W3
TemHoro crekia, nognucanHoi TLC standard (momeuaiite ero S na miactuae TCX). /lodaBbTe
npubm3nTebHO 1 MJI 3TaHOa B Kaxayro u3 Oanouek (momeuennoie C, R, TLC standard) mns
pacTBOpeHus 00pa3IoB.

3. IoaroroBka miaactunbl TCX. AKKypaTHO KapaHaamoM HapucyiiTe nuauio crapra (1 cm
BBIIIIC HIDKHETO Kpasl IUIACTUHBI) M OTMeTbTe TOYKM HaHeceHHs 3 oOpasuos. [loamummure ux S
(ucxomnoe coenunenue), C (Heountenuslii mpoaykT) and R (mepexprcTasIn30BaHHbIA POITYKT),
Kak noka3aHo Ha Pucynke 3. CneBa BBepxy miuactunbsl HanummTe Bam Kox yyacTauka. Cripasa
BBEpXY IUIaCTHHBI HamuIuTe («A» mim «By), kakoit amoeHT Bol ncnoap3oBanu (CHavYaaa 3JI0€HT
A, norom 3m0enT B). Hanecure Tpu 00pasua Ha KaXIYIO IUIACTUHKY C TOMOIIBIO KalTMLISPOB.

Kox yuactnuka  Dmioent (A nin B)

AN /

ICMt s C R

Pucynox 3. Iloocomosxa nracmurnox TCX
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4. Iposenenne TCX anammsza. [Ipu nomormu nuniera nomecrure TCX miaacTuHy B CTakaH U
Hakpoiite ero uyamkoi Iletpu. [loxkaurech, MoKa (QPOHT »HIIIOEHTAa NOAHUMETCH /10
npubim3uTensHo 1 M oT Bepxa muacTuHbl. U3BJEKHMTE TUTACTHHKY TTHHIIETOM, OTMETHTE (POHT
JIIOCHTA KapaHIalloM U JjaiiTe MIacTUHE BICOXHYTh Ha BO3AYXE.

5. IIposiBaenue TCX mnaactunku. Ilomectute mnactuky mon Y@ mammy, KoTopas
HaXOJUTCs oA o01IeH Tsaroil. Q0BeAUTe KapaHIalIoM BCe MPOSBICHHbBIC MSATHA.

6. BoLieiiTe 3/110eHT B OVTHLIKY NOANMCAHHYIO “Organic waste”.
7. IloBTOopuTe miaru 1, 3, 4, 5 u 6 370i1 yacTH, UCTIONB3YS AMIOCHT B.
8. IHomecTuTe Bammm riaCTUHKY B MOJUATUIICHOBBIN MAaKETHK ¢ BammM Ko/10M y4acTHHKA.

PesynbraThl xpomaTorpaduueckoro aHanusa (3apucyiite Bamu mwactuku TCX). Bol Moxete
WCIOJIb30BaTh ATH PUCYHKH ISl BIOOpa OTBETOB BOIIPOCHI B KOHIE 3anaduu. CamMH pUCYHKH HE
OyayT OLICHUBAThCS.

B koHIie Typa riiaBHbIH 1a00paHT BO3BMET y Bac CleAyIOIIee:

- CrexnsHHyI0 0aHOUKY C MEpPEeKPUCTAIIM30BAaHHBIM MPOAYKTOM, MOJNHCAHHYIO BALIMM
KOJI0M VYACTHHKA;

- [Tnactuaer TCX (A w B) B MOJUATHIEHOBOM IaKeTe, IMOIANMUCAHHBIM BAIIHM _KOJAOM

YYaCTHUKA.

Br1 nepenaere:

IlepexpucTANIN30BAHHBIH MPOAYKT O
TCX miaactuna A O
TCX maactuna B O
Toanmucu
YyacTHUK ['maBHbIM 1abOpaHT
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Bonpochbl
1. H300pa3ure CTPYKTYPY KOHEYHOTO OpPraHu4YeCcKOro MPOOYKTa peakuuu

4-autpoben3anpaeruga ¢ Oxone

2. Ha ocHoBanum Bamux pe3ynbratoB TCX aHaiiv3a 0TBeThbTE Ha CIEAYIOLIUE BOIIPOCHI.
J Kakoii a5m10eHT Jy4liie HCIoab30BaTh AJIsi KOHTPOJIS 32 XOJIOM peakiun?

oA oB

. Heouunmmennsrit mpoaykt (C) comepkut cienbl 4-HUTpoOeH3ambAeTHIA:

o IlpaBna O Jloxkb

o [MepexpucrammuzoBannblii mpoaykT (R) comepxuT cienbl 4-HUTpOOSH3aIbIeTUa:

o IIpaBaa O Jloxkb
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Onpepenexue OnpepeneHue
Japeua | Bonpoc | KanuGposxa Xenesa P2.1 | P22 | P2.3| dopmynbl | P2.4 | P2.5 | Becero
" KoMMJeKca
14 Makcumym 10 6 3 4 3 9 3 > 20
6annos
Pesynbtat

3agaua P2. XXene3o B BUHe

XKenezo — aneMeHT, KOTOPBI yacto conepxurcs B BuHe. Eciu ero konuneHTpanus npesbimaer 10 - 15 mr Ha
autp, To okucnenue xenesa(ll) mo sxemesa(lll) moxer mpuBecTH K 00pa30BaHHIO OCAJKA W CHHKEHHIO
kadecTBa BuHA. ClieoBaTebHO, HEOOXOIUMO KOHTPOJIMPOBATh COJICPIKAHKE XKelie3a B BUHE B TPOIIECCE ero
MIPOM3BOJICTBA.

I[lpy ouyeHb MAaJCHBKUX KOHIICHTpAIMAX JKeJle3a ero MOXXHO  KOJMYECTBCHHO  ONPE/ICIHTh
KOJIOpUMETPHUYECKH, MCITOIB3Ys peakiiuio oopasoBanus komiurekca xeinesa(lll) ¢ Taormmanarom SCN'.

B 3T0ii 3a1a4e BbI TOJIAKHBI, HCIOJIB3YSl KOJOPUMETPHIO, H3MEPUTH O0IIYI0 KOHIEHTPALHMIO KeJjie3a B
BBIIAHHOM BaM o0pa3ue 0eJlOr0 BHHA M OINpeJeJUTh CTeXHOMETPHYECKHMH COCTAB KOMILJIEKCa
skeaesa(lll) ¢ Tmoumanarom.

BAXHO

J B oroii 3amaue Bam BeIgaHbl aBa pactBopa skene3a(lll) m nBa pactBopa THolMaHaTa C
pa3HBIMU KOHLEHTpALMsIMU. By/ibTe OueHb BHUMATENIbHBI, YTOOBI HE MeperyTaTh ux.

J [Tocne Toro, Kak Bl MMPUTOTOBHTE PACTBOP AJISi KOJIOPUMETPHH, TPOBOIUTE U3MEPEHHUS HE
MO3Ke, YeM uepe3 Jac.

o Korga Bam motpebyercst koiopumetp, nogaumute kaptouky HELP. JlaGopant npunecer

BaMm koJsopumeTp. Komopumerp OyaeT B IMOJHOM BalleM pPACTOPSIKEHWHW B TEUYCHHE 15 MUHYT.
JIaGopaHT MONPOCHUT BaC OCBOOOAMTH KOJOPUMETpP Cpa3y IO OKOHYAHMU M3MEepeHHUi wiu uepe3 15
MuHYT. Eciii cBOOOAHOIO KOJIOpUMETpa HE OKaXKETCs, BaC 3alMIIYT B JIUCT 0>KUJIAHUSI.

. WucTtpykuus mo padboTe ¢ KOJOPUMETPOM MPUBEEHA HA CIEIYIONICH CTpaHHULIE.

. Komopumertp BaM maayT UCronb30BaTh HEe OoJiee Tpex pas 1o 15 MuHyT.
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MHCTpYKLWIFI no ucnoJsib3oBaHUKO KoJsiopumMmeTpa

Pexumbl: nponyckaHue / nornolieHue S

Absorption

Ouncnnen

- Cxema
OPUEHTMPOBAHUS

[nNuHbI BONH

|
nm(470 525|570

[unck

BblbOpa
PEXMMOB

OTcek ans
KIOBETbI

I &

Kronka OK ¥ p—

o BcraBpTe BUIIKY CETEBOTO Kabems B pO3ETKY.

. Yoeaurecs, 4T0 BBIOpAaH PEKUM H3MEPEHHUs moriolieHus (moacseunBaetes «Absorbancey).
Ecmu 310 HE Tak, TO BpamiaiiTe AMCK BBIOOpAa PEXKHUMOB JIO TEX MOp, MOKa MyHKTHPHAS JIUHHS HE
NOSIBUTCS BOKPYT Hajamucu «Absorbancey, mocie dero Haxkxmute kHonky OK.

o Bpamnraiite auck BBIOOpa peXMMOB JO TeX IOp, TMOKA MYHKTHUPHAS JIMHHS HE TIOSBUTCS
BOKpPYT TpeOyemoii aiunbl BoJHbI (470 HM). 3atem Haxxmute kHOnkKy OK.
. 3anoJIHUTE KIOBETY pacTBOPOM CpaBHEHUS (BBICOTA PAaCTBOpA MPUMEPHO 3 CM) U MOMECTUTE

B OTCEK JUIsl KIOBETHI JI0 yIopa. byabTe BHUMATEIBHBI, YTOOBI MPABWIIBHO OPHUCHTHPOBATH KIOBETY
(cMoTpuTE cXeMy HIXKE). 3aKPOUTE KPBIIIKY KIOBETHOT'O OTCEKA.

. Bpamraiite amuck BbIOOpa peXMMOB JO TEX IMOp, MOKA MYyHKTUPHAS JHHHUS HE TOSBUTCS
BOKpyr Haamucu “ Absorbance ”, u Haxxmure knonky “OK”. Mcmonb3ys AMCK BeIOOpa PEKUMOB,
Beiienute “Calibration” u maxxmure knonky “OK”.

o [Momoxaute, moka Ha skpane He nmossutcs 3HaueHue 0.00 (wu —0.00).
. 3aroHUTE Ty K€ KIOBETY aHATM3UPYEMBIM PacTBOPOM (BBICOTA PACTBOPA PHUMEPHO 3 CM) U
MOMECTHTE B OTCEK JUTS KIOBETHI JIO YIOpa. 3aKpOTe KPBIIIKY KIOBETHOTO OTCEKA.
o 3anuinMTe 3HaYCHUE ONTUICCKON TUIOTHOCTH B TaOJIHILY.
KioseTa
P = :
: | 3 5 Cxema
Otcek AnA KioBeTbl | ——| 1 3 | OPUEHTUPOBAHNS

51-aa MXO — lNpakTuyeckun Typ 16



UZB_4

l. Onpe.qeneHMe coaepxaHus xKernes3a B BUHEe

B 3Toii yacTu 3agaum BbI Oyaere ucnouab3oBats 0.000200 M pactBop xkeneza(lll) u 1 M pacrBop
THOIMAHATA KAJIMSI.

MeToauka

1. IlpuroroBbTe pacTBOpHl B 6 MNpoOMpKax, CMeEIIUBas HEOOXOJUMbIE OOBEMBI HCXOJHBIX
pacTBOpOB, KaK yKa3aHO B TaOJIHUIIE.

Homep npooupkn 1 2 3 4 5 6
0.000200 M pacrsop 1.0 man 2.0 Mo 4.0 M 6.0 M

xenesa(lll)

1 M pacrsop xnopHoi 1.0 M 1.0 M 1.0 M 1.0 M 1.0 man 1.0 mux
KHACJIOTBI

Buno 10.0 mx 10.0 mx

PactBop nepexncu 0.5 Mo 0.5 M

BOJIOpOJIA
SUOHM3UPOBAHHAS

A p 9.5 M 8.5 M 6.5 M 4.5 mn 1.0 mu

BOJIA

2. 3akpoiiTe MpoOUpKH MPOOKAMU U TIIATEIIHFHO MepeMellaiTe COIePKUMOE MPOOUPOK.

3. [JobaBbTe 1m0 1.0 M1 1 M pactBopa THonmanara kanust B npobupku 1, 2 3, 4 u 5. B
nmpoOUpKy 6 pacTBOp THOLMAHATA Kayius He ao0aBisiite. 3akpoiTe mpoOUpKH MpoOKamMu u
TIIATEJIbHO IepeMelaire.

4, Korpaa Bce pacTBOpbI Oy1yT rOTOBBI, HOAHUMHUTE KapTouky HELP, 4yTo6s1 maGopant npunec
Bawm xonopumerp.

5. IloAroToBBLTE KOJOPUMETP, UCTIOIB3Ysl MHCTPYKIHUH Ha c. 16. Komopumerp nomkeH ObITh
ycraHoBlIeH Ha jaiauHy BoiHbl 470 umM. Ecam 3T0 He Tak, YCTaHOBUTE JJIMHY BOJIHBI
camocTosTeNbHO. M enoab3yiiTe 1eMOHN3UPOBaHHYIO BOIY B KAUECTBE PACTBOpPA CPABHEHHSI.

6. H3MepbTe 3HaYCHHE ONTUYECKOM INIOTHOCTHU Il pacTBOpa B Kaxao0il mpodupku (ot 1 10 6) Ha
9TOW JIJMHE BOJHBIL 3anmMiumMTe pe3yibTaThl B Tabnuity. Iloguumure xaptouky HELP, uTtoOb1
0CBOOOUTH KOJIOPUMETP.

Homep npooupku 1 2 3 4 5 6

Onruyeckas IIOTHOCTD

(rpu 470 HM)

AHanuTuyeckas
KoHueHTparus Fe>* B 16 32 64 96
npobupke, c(Fe®") / MkM

Kox xonopumerpa
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Bonpochbl
1. IlocrtpoiiTe rpaduK 3aBUCUMOCTH ONTHYECKON IuIoTHocTH A B mpobupkax 1 — 4 ot

AHAJIMTUYECKON KOHIIEHTpalUU Fe** B pOOUpKe.

0.8

Y

0.7

0.6

0.5

0.4

0.1

o(Fed+) vl

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

e BriGepure Te TOUKH, KOTOpbIE BBl Oy/e€Te MCHOIB30BATh I MOCTPOCHUS KaJuOpOBOYHON
KPUBOH, M 3alUIINTE UX B TaOJIUIY.

Homep npooupknu 1 2 3 4

3HaYeHUE ONTUYECKOU
TUIOTHOCTH, BBIOpaHHOE JIJIst
MOCTPOCHHSI KaTHOPOBOYHOM
KpUBOM

2. Hcnonb3yst BRIOpaHHBIE BaMH TOYKH, HPOBEIMTE KAIMOPOBOYHYIO MPSMYIO Ha Tpaduke
— +
BBIILIC 1 ONPEIeINTe aHATHTHYSCKYIO KOHLICHTPALHIO (B MKMob X 11 ) Fe** B pobupke 5.

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

Ecnu 6vl ne cmoenu onpeodenums c(Fe3+), 0/15 nocie0He20 paciema UcCnoab3yime c(Fe3+) =50

-1
MKMOJb X J1 "
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3. PaccunTaiite MaccoByl0 KOHIIEHTpaluilo (B MWUIMIpaMmax Ha JIMTP) JKele3a B
uccieayeMoM odpasiie 6enoro BuHa.

Cm(aKeJ1e30) = Mr X 1t
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. Onpe.qeneHMe cTeXnomMmetTpuieCKoro cocrtraBa KomMmnrnekca

B »toii yactu Bam notpedyercst 0.00200 M pactBop :xkeae3a(lll) u 0.00200 M pacTBop THoHHAHATA
KA/,

MeToauka

B mepBoii yactu 3amauu Bl ONpenesuin KoHIeHTpanmto sxene3a (111) B BUHE M0 MHTEHCHBHOCTH
OKpacKd KOMIUIEKCa >eje3a ¢ ThuouuanaroM. B uwactu |l BaM mpeacTout ompenenuth coCTaB
KOMIUIEKCA [Fea(SCN)b](3a‘b)+ (KoOpIMHHMPOBaHHAS BOJA HE MOKa3aHa), T1e a u b — menbie yrcia He
00JIbILIE TPEX.

JI1s1 5TOM 9acTu BaM BBIAAHBI CIEAYIOIIHAE BOJHBIE PACTBOPHI:
. 0.00200 M pactBop xene3a (1) (monkucnennsrii) (80 mi)
o 0.00200 M pactBop THoIManara kams (80 mir)

Bbl MoxeTe wHCMONb30BaTh NPOOHPKH (C MTPOOKAMH, KOTOPBIE CIEAYeT MBITh M CYIIUTH),
rpajyupOBaHHbIC THUIETKH, KOJOPUMETPUYECKas KIOBETa, KoJopuMeTp (10 3ampocy) u Jrodoe
Ipyroe o0OpyI0OBaHUE HA BallleM paboyeM MecTe, KOTOPOe MOKAKETCS BaM MOJIC3HBIM.

1. 3anummure B mepBble TPU CTPOKM HIKENPHUBEIECHHOM TaOMUIBl O0BEMBI PACTBOPOB, IIO
KOTOPBIM Bbl CMOKETE ONPEEIUTh CTEXUMOMETPUIO KOMILIEKCA HA OCHOBE KOJIOPUMETPUUECKUX
U3MepeHuil. Bam He o00sa3amenvHO 3anoaHams 6ce KoIoHKuU. PaccuuTailTe MONBHYIO JOJTIO
JKese3a B KOMILIEKCE B KaKIOW MpoOHpKe Mo cheayromieit popmyre:

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

O6bem 0.00200 M
pactBopa xese3za(lll)
Ve / Ma

O6wem 0.00200 M
pacTBopa THOI[MaHATA
kst Vsen / Mt

MonbHasa gons
xernesa (111) x(Fe)

Onrtuyeckas
wiotHocTh (ripu 470
HM)

Kog xonmopumertpa

2. HoaroroBete npobupku. Korma Bce pacTBopbl roToBbl, moaHumMuTe kaptouky HELP, u
1a00paHT BBIACT BaM KOJIOPHMETP.

3. IMoAreToBBLTE KOJIOPUMETP, KaK OMUCAHO BhIIIe (CM. CTp. 16). Y@eanTech 4To yCcTaHOBJICHA
nmHHA BostHBL 470 HM. B kadecTBe pacTBOpa CpaBHEHHS HCHOJIb3YiiTe TEMOHN3NPOBAHHYIO BOJY.

4. H3mepbTe ONTHYECKYIO TUIOTHOCTh PACTBOPOB B KAXKJIOW MPOOUPKE HA 3TOM JJTMHE BOJIHBI.
3anumuTe pe3yabTaThl B TAOJIMILY BBILIE.
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Bonpochbl

4. Hocrtpoiite TpadhuK 3aBUCUMOCTH ONTHYECKOW IUIOTHOCTH A PacTBOPOB U3 IMPOOUPOK OT
MoJbHOM monu 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

5. [To pesymbTaTaM INPOBEJEHHLIX BaMH OIBITOB ONpENEJHTEe CTeXHOMETPUUECKHIl CcOCTaB
—b)+
komutexca [(Fe)a(SCN)p] 2%,
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3apava | Bonpoc | 'YTPO- | Tutpo- | TuTpo- | oo | 35 | p33 | P34 | P35 | Beero
P3 BaHue | | BaHue |l | BaHue ll|

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

3apava P3. XpaHeHune BMHa

Huoxcun cepbl SO, HCMONB3YIOT B KadecTBe KoHcepBaHTa BHH. [Ipu moGasiennn SO; K BUHY OH MOXET
pearupoBath ¢ BOJOH, naBas Oucynbpur-uoHsl HSO; u nportonsl H'. Bucynb(QuUT-MOHBI MOryT nanee
TpeBpamaThcs B CyIbputT-noHbl SO5° IyTeM OTILIEIUICHHS BTOPOro IIPOTOHA.

SO, + H,0 = H + HSO;
HSO; = H' + SO5>

OTH TpH pazauyHble GOPMBI IUOKCHIA CEPBI B PACTBOPE MOTYT pearupoBaTh C TAKMMH BEIIECTBAMH B BHHE,
KaK areTaibIerd, KpPacHuTeNd, caxapa u Ap. ¢ oOpasoBanHueM mpoayktoB P. OOImas KOHIEHTpamus
JMOKCH/IA CePHI SIBIIETCS CyMMOH KOHIIGHTpaLHii eé “cBo6oaubx” hopm (SO, HSO3 1 SO:>) 1 P.

KoHieHTpalyss KOHCEpBaHTa HOPMHPYETCS, MOCKOJBbKY CYIb(UTHI M JUOKCHI CEPbl MOTYT MPEACTABIIATH
OTMACHOCTb JUISl HEKOTOPBIX Jrosieii. B EBpomnelickoM coro3e MakcuManbHas 00Ias KOHIICHTPAIHsI JHOKCHIA
cepbl ycTaHOBiIeHa Ha ypoBHe 100 Mr x ;' s kpacHoro BuHA W 150 Mr X 1° st GENOro HilH PO30BOTO

BHHAa.

Bama 3agaya onpeaeauTs 001yI0 KOHUEHTPALUIO THOKCUIA cepbl B BHIIAHHOM 00pa3ie (0e10ro BuHa
¢ IOMOIIBIO HOXOMETPUIECKOT0 TUTPOBAHMSI.

MeToauka

l. CtaHpapTM3auus pacTBopa Tuocynbdara HaTpus

1. Bam Beman obpasern uuctoro nogata kamus KlOs; maccoit mpumeprno 100 mr. Tounas macca
oOpa3ia yka3aHa Ha dTUKETKE. JaNMIIUTE YTO 3HAYCHHE B IPUBEACHHYIO HUKE TA0JIHUILY.

2. IIpuroroBbre 100 My pacTBOpa mMomaTta Kajausi B MepHOM konbe nHa 100 mi u3 Bcero
BBIJIAHHOTO 00pa3iia HoJaTa Kajlus U IEMOHIN30BAHHON BOJIbI. DTOT pacTBOP OYJET HAa3bIBATHCSA S.

3. B xonmndeckyro kon0y 6e3 numda Ha 100 Mt go6aBbTeE:

. 20 M1 pacTBOpa S ¢ mOMOIIBIO0 MUNETKH Mopa;

) 5 mut pactBopa noauaa kanus (0.5 M) ¢ momoIipro MEpHOTO HUIMHAPA HA 5 MIT;

o 10 M1 pacTBOpa cepHoii KUcI0ThI (2.5 M) ¢ momMoIip MepHOro murHApa Ha 10 mut.
4. KpyrosbiMu iBH:KEHHSIMH TlepeMelnaiiTe colepKuMoe KOJIObl, 3aKpoiiTe ee ¢ TIOMOIIBI0

ruieHku Parafilm v mocraBbTe B HYOKHMI IKad) CTOJIa MUHUMYM Ha MSTh MHHYT.

5. 3anosHUTe OIOPETKY BBIIAHHBIM PACTBOPOM THOCYJIb(aTa HATPUS C IOMOIIBIO CTAKAHUUKA.
OTTHTpYiiTe comepKuMoe KOJObI MpHU MOCTOSHHOM NepememiuBaHuM. Ilocie Toro, kak pacTtBop
npuoOpereT OleIHO-KENTYI0 OKpacKy, Jo0aBbTe 10 kaneap pacTBOopa KpaxMajia U HpoAoJKaiiTe
TUTPOBAHME /IO MOJHOIO OOECHBEYMBAHUS pAcTBOpA. JamuIIMTe OOBEM H3PACXOJOBAHHOIO
TUTpanTa Vi B Ta0nuILy.

6. IloBTOpHUTE THTpOBaHUE (11ark 3-5) HEOOXOAUMOE YHCIIO Pas3.
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Macca nogara Kayius
(mepenuIIMTe 3HAYCHUE C ITUKCTKH)

Homep TuTpoBanus Vi / ma

1

Ipunstoe Bamu 3nauenue V; / Ma

. CraHpgapTu3aums pactBopa noaa

1. C nomomrsio nuneTkdn Mopa nepeHecuTe alUKBOTY 25 MJI pacTBOpa Moja, moMedeHHoro Iy, B
KOHMYECKYI0 K00y 6e3 nuuda rva 100 mit.

2. OTTHTpYiiTe coaepuMoe KoiObl pacTBOpoM Tuocyibdpata Hartpus. [locie Toro, kak
pacTBOp TPHOOpETET OJIETHO-KENTYI0 OKpacKy, Ao0aBbTe 10 Kamenb pacTBopa Kpaxmana u
NPOA0/KANTE THUTPOBAHME [0 TMOJHOTO OOECIBEUMBAHHUA pPACTBOpA. 3JaNMIIUTE 00beM
M3PaCX0/I0BAHHOTO TUTpaHTa V.

3. IloBTOpuTe TUTpOBaHME (IIaru 1-2) HEOOXOIUMOE YHCIIO pa3s.

Homep TuTpoBanus V, [ ma

1

Ipunsaroe Bamu 3Hauenue V, / M
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1. OnpepneneHne o6Lwen KOHLUEHTPaLMu AMoKcuaa cepbl

1. C nomompio nunerku Mopa mepeHecuTe anukBoTy 50 MJI BUHA B KOHMYECKYIO KoJOy 0e3
nutrda Ha 250 mur.

2. C nomolpl0 MEpHOTO HMIMHIPA Ha 25 Mil 106aBbTe 12 Mi1 pacTBOpa MIPOKCUAA HATPHS
(1 M). 3akpoiite xkon0Oy rurenkoit Parafilm, KpyroBbiMH _JBM:KEeHHUSIMM _IepeMelnaiiTe
COJIEpKMMOE KOJIOBI U OCTaBbTE CTOSATh KaK MUHUMYM Ha 20 MUHYT.

3. C nmoMoIIpI0 MEPHOTO NWIKMHAPA A00aBbTe 5 MiI pacTBopa cepHOil kuciothl (2.5 M) u ¢
MIOMOIIBIO OJTHOPA30BOH IIaCTHKOBOW numeTku [lactepa - mpumepHo 2 MJI pacTBOpa Kpaxmadia.

4, OTTUTPYIiTEe COAEPKUMOE KOJOBI pacTBOPOM HOAa W3 OIOPETKH 10 TEMHOW OKpPAaCKH,
ycTOH4MBOM B TeueHue 15 cexyn. 3anummure o0beM U3pacxoI0BAaHHOTO TUTpaHTa V3 B TaOIuILy.

5. IMoBTopuTe THTpoBaHue (maru 1-4) He0OXO0UMOE YHCIIO pa3s.
Homep TuTpoBanus V3 / ma
1
2
3

Ipunsitoe Bamu 3navenue Vs / M
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Bonpochbl

1. 3anummure ypaBHEHHMs BCeX peakUuil, MNPOTEKAIOIUX MpPU CTaHAAPTH3ALMU PacTBOpa
TUOCYNb(aTa HaTpHUsL.

2. PaccuuTaiiTe MOJSIPHYIO KOHILECHTpAIMIO THOCYJb(daTa HATpus B pacTBope. MoJsipHas
-1
Mmacca nonata kanus pasHa M(KIO3) = 214.0 t x mounb .

2— -1
c(S,057) = MOJIb X I
Ecau Bt ne emoznu paccuumams ¢(S;035° ), npumume xonyenmpayuro pasnoii ¢(S,05°) = 0.0500
MOAb X 1t Onst danbHetiuux eviuucienuil.
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3. PaccuuraiiTe MOJISIPHYIO KOHLIEHTPALMIO HOJa B PACTBOPE.

-1

c(l,) = MOJIb X JI
Ecau Boi ne cmoenu paccuumams ¢(13), npumume xonyenmpayuro (1) = 0.00700 mone * 1t ons
OANbHetUUX BbIYUCTICHUIL.

4. 3anumuTe ypaBHEHHE PEaKIliy, MPOTEKAMOIMIEH B pacTBOPE MEXKIy MOJIOM |2 1 JHOKCHIOM
2—
ceprl SO7, cunTasi, YTO AUOKCH]I CEPBl OKUCIAETCS 0 Cyab(aT-uoHoB SO4” .

5. Paccumraiite 00I11yI0 MaCCOBYIO KOHIIEHTPAIIUIO B M/ BceX (hOPM TUOKCHIA CEPHI B BHHE.
Mousipaast Macca xuokcua cepsl M(SO,) = 64.1 T x Moub

Cm(SO,) = M X T
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Ne coobITusA

Moanuckb y4yacTHUKa

Mopanucb nabopaHTa

1 (6e3 wTrpada)
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