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EST 3

O6wue NHCTPYKLUUN

e J[aHHBII KOMIUIEKT NPAKTHUYECKUX 3aaHUH COAEPKUT 29 cTpaHHII.

e Jlo Havasma HMpPaKkTHYECKOTO Typa, BaM OyzaeT maHa koMmaHaa «Read» Ha mpouTeHHe KOMIUIEKTa
3ajanuii. Bam Beienserca 15 MUHYT Ha uTeHUe 3ajlaHui 1 Bam kaTeropuyecku 3amnpemiaercsi uTo-
1100 MUCATh WIN HCHOJIb30BATh KAJIBKYJISATOP.

e  Brl MoxeTe HauMHATH pabOTy, KaK TOJIBKO BBI YCIBIIINTE KOMaHAy «Start». Y Bac Oyzer S yacos
Ha BBITIOJIHEHHE BCEX 3aaHUM.

e  BbI MOKeTe BBITOIHATH 33JaHUs B TI0O0M MOPsIIKE, HO peKOMeHAyeTcsl Ha4yaTh ¢ 3aaauu P1.

e Bce mnomydeHHble pe3yapTaThl M OTBETHI JOJDKHBI OBITH AKKypaTHO 3aluCaHbl PY4YKOH B
ClelHaBbHO OTBeJEHHBIX A 3TOro siyeiikax. OTBETHI, 3amHMCaHHBIE B JIOOOM APYrOM MeECTe,
OIIEHUBATHCS HE OYAYT.

e B kauecTBe uepHOBHMKAa HCHOJNB3yHTe OOpaTHBIE CTOPOHBI JHUCTOB. llomMHHMTE, WTO BCE, YTO
HaIKCaHO BHE CIIEIHAIBHO OTBEJCHHBIX siYeeK OLICHNBAThLCS He OynerT.

e Bl Moxere monpocuTh OGHULIHAIBHYIO BEPCHIO JAHHOTO KOMIUIEKTA HA AHIVIMMCKOM SI3BIKE UL
YTOYHEHHS TEKCTA.

e Ecimm Bam HeoOXomuMo NOKMHYTH JabopaTopuio (IOCETHTh YOOpHYIO MM IIONUTH BOABI),
HNOAHUMHTE COOTBETCTBYIOILYIO KapTouKy. JlabopaHT Bac MpOBOAMT.

e Jlonku Hax paboYMMM CTONAMHM HE JOJDKHBI MCIIONB30BATHCS BO BPEMsl IIPAKTHYECKOTO Typa C
IEJIBIO TIPEIOCTABICHUS PaBHBIX BO3MOKHOCTEH BCEM yIaCTHHKAM.

e  BbI 10/mKHBI cO0TI0AATH NPABUJIA TEXHUKH 0e30MAaCHOCTH, ykazaHHbIe B npaBmwiax MXO. Eciu
Bb1 HapymmTe npaBuiia TEXHHUKH 0€30IaCHOCTH, BBI TIOIYYHTE TIEPBOE MPEayIpexIeHHE OT JabopaHTa.
JIroOble HapylIeHNs, TOMyYEeHHbIE [IOCIIE IEPBOTO NPEIYyIPEeKACHNS, IPUBEAYT K BameMy ynanenuto n3
71a00paTOprH ¥ aHHYJIUPOBAHUIO PE3yIbTaTa 3a MPAKTHIECKUN TYP.

e Eciu He 03By4eHO WMHOE, 3aMEHHUTh WIM NOJIYYUTHh AOIOJHHUTEIBHOE KOJIMYECTBO Ja0OpaTOpHOMH
HOCYZIbI ¥ PEAKTUBOB Oe3 mTpadoB MOKHO TOJIBKO OuH pa3. Kaxknmas mocienyromas 3aMeHa IpUBEIET
k mrpady B 1 6amr u3 40 3a mpakTU4IeCKui Typ.

e JlaGopanrt cuenaer oObsBiIeHHE 32 30 MUHYT 10 KOHIIA TYpa.

e BBl JM0WKHBI HEMEIJIEHHO MPEKpaTWTh paboTy Mocie TOro, Kak IMpOo3BYYHT KoMaHzaa «CTom»
(«Stop»). Ecniut BB He mpekpaTuTe paboTaTh WIN MMUCATh B T€YEHNE OJHONW MUHYTHI, Balll pe3yabTaT 3a
NPaKTUYECKUH Typ OyaeT aHHYIMPOBaH.

e [locne Toro, kak nMpo3ByuuT KoMauaa «Crom» («Stop»), k Bam momoliaer 1abopaHT U pacHIIETCS
Ha BallleM KOMILIEKTE.

e 3areM MNOANUIINTE KOMIUIEKT, TOJIOKUTE €0 B KOHBEPT M CIAWTE €ro BMECTE C NMPOAYKTOM U
mwiactuHkaMu TCX.

MpaBuna TexHuKn 6e3onacHoOCTU

e Bo Bpems npeObiBanus B gabopatopuu Bbl HODKHBI OBITH B 3aCTETHYTOM XaslaTe€ U 3aKpPBITON
00yBH.

e PalotaiiTe TOJIBKO B 3aLIMTHBIX WJIM COOCTBEHHBIX Oukax. He paspemiaercss HOCUTh KOHTaKTHBIE
JIMH3HL.

e B maGoparopuu 3anperaercs TUTh BOY, IPUHAMATh MUIITY WIH KEBATh JKBAUKY.

e  PabortaiiTe TonpKO B OTBeAeHHOM Bam mpoctpanctse. IloanepxuBaiite 4ucToTy Ha pabodem cToie
U B MECTax OOIIEeTo MOJIb30BaHUA.

e 3ampemiaercss NPOBOAWTH  IOCTOPOHHHME, a Takke MOIUPHUIMPOBATH  MPEATIOKECHHBIC
SKCIEPUMEHTBL.

e  He 3anonssiite nunetku prom. Mcnonap3yiTe A 3TOro rpyumy.

e HesamemmTensHO yOupaiTe pa3onuTyr0 IOCYAy U pa3INuThIE )KUAKOCTH C IT0JIa ¥ pabovero Mecra.

e Bce oTxomp! cieayeT yTHIM3HPOBATh COITIACHO MHCTPYKIMAM. BogHbIE pacTBOPHI MOXHO CIIMBATh
B pakoBuHY. OpraHMYecKre OTXO/AbI JOJDKHBI OBITh IOMEILECHBI B CIICIMAILHO IOMEUEHHBIH KOHTEHHED.
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®du3nyeckme KOHCTaHTbl U ypaBHEHUA

B sTOM KOMIUIEKTe 3a7a4 aKTMBHOCTH BCEX YAaCTHUI[ B BOJHOM PacTBOPE CUUTAIOTCSA PaBHBIMU HUX
MOJISIPHBIM KOHLIEHTpalusM B Moib/i. [l ympomieHuss (GopMyn M BbIpa)K€HUHM IMPHUHATO, YTO
CTaHJapTHas KOHLEHTpalus c¢® = 1 MoJb/J1 OIlylIeHa.

Na = 6.022-10% mons !
R = 8.314 JI monp ' K!
p°=10ap=10"Ila
Parv = larm=1.013 6ap = 1013105 I1a

[TocTostHHas ABoranpo:
YHuBepcanpHas ra30Bas HOCTOSTHHAS:
CrangapTHOE AaBJICHUE!
ATMOc(epHOe TaBIeHHE:!

Homp no mkane [enscus: 273.15K
IMTocrosinnas dapajes: F =9.649-10* Ki1 Mmomnp !
Barr: I1Br=1/xc!

KWJIOBATT-4ac:
ITocTostanas [1nanka:

CKopocCTh CBETA B BaKyyMe:
DneMeHTapHBIN dNEKTPUIECKUN 3aps;

1 xBru = 3.6-10° JIx
h=6.626-1073* Ik ¢
c=2.998108mc!
e=1.6022-10"" Kn

OnexTpuyecKasi MOUTHOCTb: P=AEx]
KHI[ n= P nonyq/P TIPHIIOK
Cootnomenue [Inanka-OiHmTerHa: E=hc/A
VYpaBHEHHE UACATBHOIO ras3a: pV=nRT
Oueprus ['nbbca: G=H-TS

A:G° =—RT InK®
ArGO = —n FE;[I{O
ArG = ArGO + RTIHQ

OtHomenne Q 115 peakuu [C]¢[D]¢
a A(aq) + b B(aq) = ¢ C(aq) + d D(aq): Q= TAF[BP

A-
Vpasuenne I'ennepcona-Xaccenbbaxa: pH =pK, + log ﬁ
VYpasuenue Hepucra: E=E°— R;Tan

rae  paBHa COOTBETCTBYIOLIEMY
OTHOILICHUIO AJIS1 TOJypPEeaKun
BOCCTaHOBJICHHS

npu 7'=298 K, 2 1n10 = 0.059 B

3axon Jlambepra-bepa: A=¢lc
Kunerngeckue ypaBHEHHUS B
WHTETpaNbHON Gopme:
- HyneBoit mopsiox: [A]=[A]o— kt
- [lepBblii TOPSIIOK: In[A] =In[A]o — kt
- Bropoii nopsiiok: 1/[A]=1/[A]o + kt
Bpewms nmomynpeBpateHus 11 peakiuu 1 = In2/k
MIEPBOTO MOPS/IKA:
%iNi M;
CpenneuncinoBas MossipHast Mmacca My: M, = SN
i1V
N. M2
CpennesecoBas MoJsipHas Macca M.y M, = EZIIIN—IIMII
M,
Uupekc nomuaucnepcHocTs p: I, = Mw

MpumeyaHue

EQMHMLEL M3MEpPEHHsT MOJIIPHON KOHIEHTPALHMS yKa3aHbl Kak «M» HIIH «MOIIB/II»:
1 M =1 Mons/n 1 MM = 103 Monp/n 1 MxM = 107° momp/1
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MNepuogunyeckas 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
1" 12 13 14 15 16 17 18

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

2299 | 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

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
Ro | Sr|Y |Zr|Nb|Mo|Tc|Ru/Rh|Pd Ag|Cd|In |Sn|Sb|Te| I | Xe
85.47 87.62 |88.91 | 91.22 92.91 95.95 - 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3

55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Bafsm71| Hf | Ta|W |[Re|Os | Ir | Pt |[Au|Hg| Tl |Pb| Bi | Po| At | Rn
1329 | 1373 178.5 | 1809 | 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 | 14041 140.9 | 1442 - 150.4 | 152.0 | 157.3 | 1589 | 1625 | 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.
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PeakTus

MapkupoBaH Kak

Koabl omacHoCTH

JlenoHn3upoBaHHas BOJA B!
e TpoMBIBAJIKE (Ha pabodyeM CToIe)
® [JIACTUKOBOU OyThUIKE (Ha

Deionized Water He omnachHo
pabodem croe)
® [UIACTUKOBOI KaHUCTpE (B
BBITSDKHOM 1IKady)
DTaHOJ B IPOMBIBAJIKE Ethanol H225, H319
Oopas3er 6emoro BuHa, 300 M1, B Wine sample H225, H319

TEMHOM IUIACTUKOBOI OaHKe

ana 3apgaum P1

PeakTuB MapkupoBaH KakK Koab! onacHocTn
4-autpobenzanpaerun, 1.51 T, B . 4- H317, H319
0aHOYKE M3 TEMHOT'O CTEKJIa nitrobenzaldehyde
OmoeHT A, 20 M1, B CTEKJISHHOM Eluent A H225, H290, H304, H314,
(hakoHe H319, H336, H410
OmoeHnT B, 20 MJ1, B CTEKJITHHOM Eluent B H225, H290, H304, H314,
(dhakoHe H319, H336, H410
Oxone® (mepoKcOMOHOCYIIb(AT
Kayus), 7.87 r, B TCMHOM Oxone® H314
IJJACTUKOBOM ITy3bIPbKE
Oo0pas3err 4-HUTPOOCH3ATBACTH A JTS
TCX B TeMHOM IIACTHKOBOM TLC standard H317, H319

ITy3bIPbKE

Ona 3agaum P2

PeakTus

MapkHpoBaH KaK

Koanl omacHOCTH

1 M pactBOp THOLIMAHATA KAJIHUs,

N KSCN1M H302+H312+H332, H412
20 mJ1, B IUTACTHKOBOM OYTBLIKE
0.00200 M pacTBOp THOLIMAHATA
Kaius, 60 MII, B INTACTHKOBOM KSCN 0.00200 M He omacno
OYTBUIKE
1 M pactBop XIIOPHOH KHCIIOTEL HCIO, 290, H315, H319
10 MJ1, B INTACTUKOBOM OYTBLIKE
0.00200 M pactsop sesnesa(lll), Fe(III) 0.00200 M He omnacHo
80 M1, B IJIACTUKOBOM OYTHUIKE
0.000200 M pacrop xenesa(lll), Fe(I1I) 0.000200 M He onacHo
80 M1, B MIaCTUKOBOW OYTHUIKE
0.3% pacTBOp nIEpOKCUIA BOAOPOa,
3 mJ1, B OyTHUIOYKE U3 TEMHOTO H20: He onmacho

CTCKJIa
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PeakTus MapkupoBaH Koasl onmacHocTn
KaK

0.01 M pactBop nona, 200 mi, B I H372
OYTBUIKE U3 TEMHOTO CTEKJIA
0.03 M pactBop TI/IOCYZIB(b%lT& HATpUS, N22S:03 He omacko
200 mu1, B IIIIaCTUKOBOM OyTHITKE
1M paCTBovaaOH, 55 M, B NaOH H290, H314
IJIACTUKOBOW OYTHLUIKE
25M PacTBOp CEPHOM KHCIIOTH, 80 mu, H,SO4 290, H315, H319
B IUNTACTHKOBOM OYTBUIKE
0.5M PacTBOp HOAMNA Kaus, 25 mi, B K1 H372
IJIACTUKOBOW OYTHLIKE
WNonat xanust, npumepro 100 mr, (Tounas
Macca yKa3aHa Ha 3TUKETKE), B KIO3 H272, H315, H319, H335
CTEKJIIHHOM (pJIaKOHE
PactBop kpaxmana, 25 mi, B Starch He onacko

IUIACTUKOBOM OYyTBIIKE
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IlepconajibHOE 000pYy/A0BaHNE

KoauuecTBo

TpexxomoBas rpyma

1

3auTHRIE OYKHU

1

[InactukoBas OyThuUTKa Ha 1 J1 JUIst OpraHUUECKUX
OTX0JI0B, MapKupoBaHHas Kak “Organic waste”

1

Bonpe 6ymakHble candeTku

15 mr

Mauteie OyMaXKHbIE CalT(ETKU ISl KIOBET

30 mT

IInarens 0OIbIIOM

IImaTens MageHbKUN

Cekynaomep (4achl)

Kapangam

JlacTux

UYepnas pydka

Mapkep Il XUMUYECKON TOCYABI

JInnelika

[UNN U JUNIN UNEN JUNIN U JUN -

QOo0uiee odopy10BaHUE

KoaunuecTBo

Y@ namna st nposisienust TCX

2 Ha KOMHATy

Konopumerp

5 Ha KOMHATy

ITepuaTtkn

Bce pasmepsi (S, M, L, XL)
JIOCTYITHBIE Ha OOIIEM CTOJE

KonTelinep co nba0M

1 Ha KOMHATy

dna 3apauu P1

IlepconajbHOe 060pyA0BaHHE

KoaungecTBO

ItaTus u:
- Mydra ¢ ManeHbKOH JIalKOH
- Mydra ¢ 6onbmoii Jankon

—

Konudeckast kon6a co numdgom, 100 mu

Konudeckast konba co numdom, 50 ma

OOpaTHBIN XOJOAMIBLHUK

MarxauTHas MemIagKa ¢ Harp€Bom

KpucramnmmsaTtop

MarHuTHBIN IKOPEK

Konba bynszena

Boponka broxHepa ¢ pe3MHOBBIM YIUIOTHUTEIEM

el il el e el Ll el el e O]

[TonuaTUNEeHOBBIN MAKET C 3aCTEAKKOM C 3 KPYTIBIMU
¢dbunpTpamMu

Yamxka Iletpu

Crakan ans npoBegenns TCX, MapKUpPOBaHHBIN Kak
“TLC elution chamber”

[TonmaTUNEHOBRIN MAaKET C 3aCTEXKKOH, ¢ Tpems TCX-
miacTUHKaMH (¢ GIIyopeceHTHBIMUA UHANKATOPAMH),
MApKUPOBAHHBIA KOJIOM YYaCTHHKA

Kamumisiper juis TCX (B wanike Iletpn)

I11acTHKOBEIA MMHIIET
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CrexnsgHHas MMajJodKa

MepHblil TUANHID, 25 MIT

CrakaH, 150 M

IMonusTunenoBas BOPOHKaA IJIA ChIIYYUX BCUICCTB

OHHOpaSOBa}I IJIAaCTUKOBasA IMUIICTKA HaCTepa

DO [— (D= | =

CrexnsHHas 6aHOYKA U3 TEMHOTO CTEKJIa A7 0Opasia
TCX, 1.5 M, ¢ KpbILIKOH, MapKupoBaHHas Kak “C” u
‘CR”

[IpenBapuTenbHO B3BEMICHHAs 0aHOYKA U3 TEMHOTO
ctekna, 10 M1, ¢ KPBILKOH, MApKUPOBAaHHAS KOIOM
YYacTHHKA

ITamouka JUIA U3BJICUCHUA MAarHUTHOI'O SIKOPBKa

Ona 3agaum P2

IlepconajbHOE 000pyAOBaHHE

KoaunugecTBO

[Tunerka Mopa, 10 ma

1

I'pagyupoBanHas nunetka, 10 M

I'pagyupoBaHHas MUMETKA, 5 MJI

HITaTtuB as1st IpoOUPOK

3
3
1

[Tpobupku

15

[TpoOku anst npobupok

3

KroBeTa 1151 KomopumeTpa, IJIMHA ONTHYECKOTO My TH
1.0 c™m

Craxkan, 100 mn

OHHOpaBOBLIe IJIACTHUKOBBIC IMHUIICTKH HaCTepa

Ona 3apaum P3

IlepconajibHOe 000py10BaAHME

KoandecTBO

JlaGopaTOpHBI{ IITATHB C 32KUMOM JIJIsl OIOPETKH

1

Bropetka, 25 mn

CrekisiHHasi BOPOHKA

Konwngeckas xonba, 100 mi

Konnueckas konbda, 250 mi

Craxkan, 150 mn

Craxkan, 100 mn

MepHnast ko6a, 100 M1, ¢ mpoOKoi

[Tunetka Mopa, 50 ma

[Tunetka Mopa, 25 M

[Tunetka Mopa, 20 M

MepHbIY HMIUHIP, 25 MIT

Mepubid nuusap, 10 miu

MepHBIi THIUHAP, S M

O,E[HOpa3OBLIe INIACTUKOBBIC ITUIICTKN HaCTepa

QO |t | bt [t [ o | ot [t [t | ND [ [ U9 | U [ et [

ITnenxka “Parafilm”

20 mr
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3apava Bonpoc Bbixon Yucrtora TLC P1.1 P1.2 Bcero
'1’; Oukn 12 12 8 2 3 37
6annoe | Pesynbrat

3apaua P1. «3eneHoe» okucneHume HUTpobeH3anbaernaa
Ilepoxcomonocybdar kaaus (Oxone®) — oKHCANTEb, KOTOPBIA MPH BOCCTAHOBJIEHHHU
npespanaercsi B 6e3Bpeanblii cyabgar. BogHo-3TaHo/bHANA CMeCh, HCTIOJIb3yeMasi B KauecTBe

pacTBOPHUTEJISI IVISI TOH peaKuu, CYUTAETCH «3eJIeHO0iD), T.e. IKOJOrn4ecKu 0e30macHom.

Bbl 105KHBI OCYIIECTBUTH OKHCJIeHMEe 4-HUTPOOEH3ab/Iernia, NepeKpUucTaIu30BaTh NPOAYKT U
CPaBHUTH 3(PPeKTUBHOCTH Pa3HbIX 1H0eHTOB TCX 17151 OLleHKH YMCTOTHI MPOAYKTA.

BaskHo: cJIMBBI 3TaHOJIA M JJIIOEHTOB JI0JIKHBI co0upaThbest B 6aHky “Organic waste”.

MeToauka

I. OxkuciieHne 4-HUTPOOEH3AIbIeruIa

1. CwMmemaiiTe 20 M1 BOABI M 5 MJI 3TaHONA.

2. I10J102kMT€e MarHUTHBIN SIKOPH B KOHUUECKYIO KOOy co mmmrdom ra 100 mit.

3. IlepeHecuTe BCIO BbIIaHHYIO BaM HaBecKy (1.51 r) 4-HutpobeH3anpaernia B KOHUYECKYIO

kosi0y. [lofaBbTe BCIO NMPUIOTOBJICHHYIO BAMHU CMECh BOJA/3TaHON. 3akpenuTe Kojily B Jalke.
BkawunTe nepeMemmBaHWe U 3aTeM J00aBbTE B PEAKIMOHHYIO BeCh BbIJaHHBIA BaM (7.87 T)
Oxone®.

4. IlpucoenunuTe OOpaTHBIM XOJOAWIBHUK, Kak TMoka3zaHo Ha Pucynke 1. IogHumute
kapTouky HELP. JlaGopaHT BKIIOUMT BaM MOJiaqy BOJIbI U HATPEB.

5. HarpeiiTe peakiimoHHYI0 cMech 0 ciadoro kunenus (reflux) (MpuOIM3UTEIHHO OJTHA KATUIs
KOHJICHCAaTa B CEKYHJy) U TPOJOJDKAiTe KUMATUTh B TeueHue 45 MuHyT. METKOW Ha IUIUTKE
0003Ha4YeHa MOIIHOCTb, IPH KOTOPOH 1OCTUTAeTCs IPaBUIbHAS NUHTEHCUBHOCTD KUIICHHUS.

bonbliaa nanka

ManeHbKana nanka

Pucynok 1. Yemanoska 0na kunsiueHusi peakyuoHHOU cmec ¢ 00pamubiM X0JL00UTbHUKOM
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6. Boikaouute HarpeB. OTOABMHbTE B CTOPOHY MELIAIKY U OCTABbTE PEAaKLMOHHYIO CMEChH
oxnaxnarbesd Ha 10 MuHYT. 3aTeM mOMeCcTHTEe KOOy B KPHCTALTU3ATOpP, HATIOJHEHHBIH CMECHIO
JIeJ-BOJIa, U 0CTaBbTe emie Ha 10 MUHYT.

7. Co0epuTe ¥ 3aKpenuTe Ha IITATHBE NPU IOMOIIM MAaJIEHbKOH JIalKM YCTaHOBKY JUIS
¢uIpTpOBaHMS TOJA BaKyyMOM, Kak moka3aHo Ha Pucynke 2. Iloanmmmure kaptouky HELP.
JlabGopaHT MO0 IET M MOKAXKET, KaK MPUCOECANHNUTD Bally YCTAHOBKY K BaKyyMy.

<—— BopoHKa broxHepa
dunbTpoBanbHasa bymara
Pe3nHOBbIN yNAOTHUTEND

ManeHbKas nanka

Bakyym

Pucynox 2. Yemanoska onst punempoganust noo 6axyymom

8. CMouMTEe KpPYXOK (QUIBTPOBaIbHOW OyMard BOJONM W PACHOJIOKMTE €r0 B BOPOHKE
broxHepa Tak, 4ToOBI OH 3aKPbLI BCE €€ OTBEPCTUSL.

9. IHoncoequHuTe BakyyM U IHepeHecHTe CYCIEH3MIO INpOJyKTa Ha BOpPOHKY broxHepa.
TmaTensHO NPOMOIiTE OCaOK HA GUIBTPE NEHOHU3NPOBAHHON Boo (HEe MeHee 4 pa3 mo 20 mi).

10. OcTaBbTe Ha 5 MUHYT OCaJIOK Ul CYIIKH Ha ¢uibTpe. OTcoenMHuTe BakyyM. HemHOTO
NPOAYKTa (Ha KOHYMKE MAJEHBKOTO INTATeNs) MmepeHecuTe B |.5-MWIIMIMTPOBYIO OAHOUKY W3
TEMHOTO cTekJia ¢ 0TMeTKo# C. 3akpoiiTe 6aHOUKY U coxpanuTe e Jiuist yacTH 11 aToii 3amaun.

11. Ilepenecure ¢ GrIbTpa BeCh OCTABIINIICS HEOYNIICHHBIH MTPOAYKT B KOHUIECKYIO KOJIOY CO
nuudom Ha 50 mit.

12.  BbuieiiTe ¢uisTpat B Oanky “Organic waste” u mpomoiiTe BopoHKY broxnepa m kxonly
Bbynsena sraHonoM 1 Bomoil. DtaHoN cJuBaiiTe B OaHKy “Organic waste”.
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Il MepekpucTannusauusa npoaykra

1. Cwmemaiite 9 M Boasl ¥ 21 M1 dTaHO A,
2. IIpoBeauTe NMEpEeKPUCTATUIN3ANNIO HEOUUIIICHHOTO MPOYKTa, HAXOSIIErocss B KOHNYECKOU

kostbe co mumpom Ha 50 mu. s aToro coOGepuTe YCTaHOBKY Ul KUIISTYEHHUS C OOpaTHBIM
XOJIOOWIBHUKOM (puc. 1) ¥ UCTIONb3ylTe MUHUMAJIEHO HEOOX0IMMOE KOJTMYECTBO MPUTOTOBICHHON
BOJHO-3TAHOJIHOM cMmecH. i TOro, 4TtoOBbl BKJIIOYUWTH HAarpeBaHHE€ W BOAY, NPHUITACHUTE
nabopanra, noausaB kaptouxy HELP. IIpu Heo6xonmumocTH, 100aBIsiiTe BOJHO-3TAaHOIBHYIO CMECh
MOPLUSIMU Yepe3 BEpXHEE OTBEPCTHE XOIOAUIBLHUKA.

3. ITo oxoHYaHWM KpPHUCTAIUTM3AIUK MPOAYKTa OTGUIBLTPYHTE €ro Ioj BaKyyMOM, Kak
onucano B myHkTax [.7 — [.10. HeGomnbimoe Konmu4ecTBO mepeKprcTauIn30BaHHOTO MPOAYKTa (Ha
KOHYMKE MaJICHBKOTO IITATEINs) MepeHecuTe B 0AHOUKY W3 TEMHOTO CTEKJIa, MOAMUCAHHYIO R.
3akpoiite 6aHouky u coxpanute e¢ nus gactu 11 atoit 3agaum.

4. IlepeHecHTe OYHMILEHHBIA HPOAYKT B MYCTyI0 OaHOUKY, MOANMCAHHYIO BallUM KOJOM
y4acTHUKA. 3aKpoiiTe 6aHOUKY.

5. Bouieiite punpTpar B 0aHKy, moamucaHHyro “Organic waste”, ¥ NOAHUMHUTE KapTOUKy
HELP. JIabopaHT o1oiAeT AJ1s1 TOTO, YTOOBI BEIKIIOYHTH BOAY.

1l. AHanus npogykrta metogom TCX

1. HoaroroBka crakana jusa TCX. HaJgeiite Ha nHo crakana, momedenHoro “TLC elution
chamber”, smroeHT A 10 BbICOTHI cnosi mpumepHO 0.5 cM. Hakpoiite crakan gamkoir I[letpm.
Ilono:kauTe, TIOKA APbI SIIOCHTA 3aIOIHAT CTAKaH.

2. IIpuroroBieHue o0pa3uoB. Bam Beiman oOpasen 4-HUTpOOCH3adbaerHIa B OaHOUKE M3
teMHoro crekia, noanucanHod TLC standard (momeuaiite ero S Ha mnactune TCX). Panee BbI
YK€ TMEpPEeHecIN HeOOJbIINEe KOJUYEeCTBa HEOUYHUIIEHHOTO M OYHILEHHOTO MPOAYKTa B OaHOYKH,
nomedeHnHsle C 1 R. B kaxmyro u3 Tpex 6aHouek A00aBbTe MPUOIH3UTENBHO 110 | MIT dTaHONA s
pacTBopeHHs 00pasioB.

3. IoaroroBka miaacTUHKOK g TCX. AKKypaTHO KapaHJaIllloM HAPHUCYITe JTUHUIO CTapTa
(1 cm BeIlIe HUKHETO Kpas TUIACTHHBI) U OTMETBTE TOYKH HaHeceHHs 3-x oOpasnos. [lommummre
ux S (ucxomHoe coenuHeHue), C (HeouwimeHHBIH TpoAyKT) W R (mepexpucTaIin3oBaHbIH
MPOAYKT), Kak MokazaHo Ha Pucynke 3. CneBa BBepxy IuiacTuHku HamumuTe Bam Koa
yuyactHuka. CripaBa BBepXy HAIMIINTE, KAKOH AIIIOCHT BBl UCIIOIB30BAIH JIJIS1 JAHHOHN TIACTUHKU
(A miu B). Hanecure Tpu 00pasia Ha KaXkIyIO TNIACTHHKY C TIOMOIIBIO KAWJIISIPOB.
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Kopa yyacTHuKa ] A/B

1cm¢ S C R

Pucynox 3. Iloocomoexa nracmunox ona TCX

4. Iposeaenne TCX. IIpu noMomy nuHuera moMecTure rmuactTuHky ansi TCX B ctakaH u
Hakpoiite ero vamkoil [lerpu. [oskauTech, MOKa (QPOHT IITIOCHTA MNOJHUMETCH 10 YPOBHS
NpUOTU3UTENHHO | CM OT BepXHero Kpas IiacTUHKH. U3BJEKHTE TUIACTHHKY IHHIETOM, OTMETHTE
(bpOHT ITI0eHTa KapaHJAIIOM U JTaiiTe TUIACTHHKE BRICOXHYTh Ha BO3/IyXE.

5. IlposBiaenne TCX mnaactuaku. Ilomectute mnacTuHKy nonx Y®-mammy, Kotopas
HaxoauTcs noj Tsroi. Q0BeIMTe KapaHJaIIoOM BCE BUIUMBbIE MATHA.

6. BoLieiiTe 3J110€HT B OVTBLIKY, HOANMCAHHYIO “Organic waste”.
7. IloBTOpHUTE 11T 1, 3, 4, 5 1 6 3TOM YacTH A APYTOM MIACTUHKH, UCTIONIB3YA 3II0EHT B.
8. IlomecTHTE BallY TUIACTUHKY B TIOJTMATHICHOBBIHN MaKETHK C KOJIOM yYaCTHHKA.

51-a MXO - lNpakTtudeckun Typ. OduuymnanbHasn pycckas Bepcus 13



EST 3

Pesynbprarel xpoMaTorpadguyeckoro aHanusa (3apucyiite Bamu rractuake 11 TCX). Ber moxere
MCTIONIB30BaTh 3TH PUCYHKH JJISl BHIOOpA OTBETOB HA BOMPOCH B KOHIIE 3aqaun. CaMu pUCYHKH HE
OyAyT OLIEHHMBAThHCA.

B koH1e Typa crapuuii 1abopast 3a0eper y Bac:

- CreknissiHHYI0 0aHOUYKY C TEepPEeKPUCTAIUIM30BAHHBIM MPOIYKTOM, MOJMUCAHHYIO BAIIUM
KOJIOM YYACTHHKA;

- IInactuakn TCX (A u B) B NMONMATUIICHOBOM ITaKeTE, IMOANMMCAHHOM BAIIMM _KOIOM

yyacTHHMKA.

BrI mepenaere:

IlepexkpucTanin3oBaHHbIl MPOAYKT m]
TCX minacTtuHa A O
TCX minactuna B O
IMoanucu
YyacTHUK Crapmmii 1a00paHT
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Bonpochbl
1. MN300pa3ute CTpyKTypy KOHEUYHOIO OPraHUYECKOTO TMPOAYKTa peakiuu 4-HUTpo-

6CH32U'IBI[GFI/II[3 C OXOH€®_

2. Ha ocroBanun Bammx pe3ynstatoB TCX 0TBeTbTe Ha CIEAYIOLINE BOIIPOCHI.

. Kaxoi 2I10€HT JIydlle UCIIOIb30BaTh Il KOHTPOJIA 32 XOJOM PEAKLMH?

oA oB

. Heounmennsiii npoaykt (C) coneput ciieapl 4-HUTPOoOSH3aIbICTH IA!

o Jla O Her

. [epexpucranmmzoBanubiii mpoaykT (R) comepxut ciensr 4-HUTpOOCH3aMBACTHIA:
o Jla 0 Her
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OnpegeneHue OnpepgeneHue
3apaya | Bonpoc | Kanubpogeka Keneaa P21 | P2.2 | P2.3 chopmynbl P2.4 | P2.5 | Bcero
g KoMnnekca
14 Oukm 10 6 3 4 3 9 3 2 20
6annos
PesynbTat

3apaya P2. XXene3o B BUHe

Kene3o — aneMeHT, KOTOPBIN YacTo COEPKUTCS B BUHE. Ecnu ero kKoHIeHTpanus npesbimaet 10 -
15 mr Ha autp, To okucnenue xxenesa(ll) mo xeneza(Ill) moxkeT mpuBecTH K 0Opa30BaHUIO OCATKA U
CHIDKEHUIO KauecTBa BHHA. Clie0BaTeNbHO, HEOOXOUMO KOHTPOJIMPOBATh COJIEPIKaHUE JKele3a B
BHHE B IIPOIIECCE €r0 MPOU3BOJICTRA.

HpI/I O4YCHb MAJICHBKHUX KOHICHTPALMAX IKCJIC3a €ro MOXHO KOJMYCCTBCHHO OIPEACIUTD
KOJIOPUMETPUUICCKH, HCIIOJB3Ys PCaKIHIO O6p3.30BaHI/I}I KOMIIJICKCa )KCJ'IGS&(HI) C THOIIMaHAaTOM
SCN™.

B 270if 3a1a4e BBl TOIDKHBI, HCHIOIB3YS KOJOPUMETPHUIO, U3MEPUTH OOIIYIO KOHIICHTPAINIO KeJe3a
B BBJIaHHOM BaM oOpasme 0eoro BHHA W ONPENENTUTh CTEXHMOMETPHYECKHH COCTaB KOMILIEKCA
xene3a(lll) c TnounanaTom.

BAXHO

. B aro0ii 3a1aue Bam BbIgaHbl ABa pacTBopa kene3a(lll) u aBa pacTBopa THoLMaHaTa pa3HbIX
KOHILIeHTpauid. bybTe oueHb BHUMATEIbHBI, YTOOBI HE MEPENnyTaTh UX.

. IIpoBoauTe wH3MEpEHMsT ONTUYECKOM IUIOTHOCTHM HE II03%KE, 4YeM 4dYepe3 dYac I0cie
MIPUTOTOBJIEHUS PACTBOPOB.

. Korma Bam motpebyeTcs konopumerp, nogauMute kaptouky HELP, n mabopanT mpunecer

ero Bam. IlpuGop Oyner B MOJHOM BallleM pacnopskeHHH B TeueHue 15 muHyT. JlaGopaHT
MONIPOCUT Bac OTAATh KOJOPUMETP Cpa3y IO OKOHYAHMM M3MEPEHUi, HO He Mo3xke, 4eM uepe3 15
MUHYT. Eciii ¢cBOOOIHOTO KOJIOpUMETpa HE OKa)EeTCsl, Bac 3alMUIYT B JIUCT OXKHJIAHHS.

WHcTpykuus no paboTe ¢ KOIOpUMETPOM NPUBECHA Ha CIEAYIOIEH CTpaHUIIE.
Konopumerp BaM ayT UCHOIB30BaTh HE Ooee Tpex pa3 no 15 MuHyT.
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MHCTPYKUMA NO UCMONIb30BaHUIO KONopuMeTpa

Pexxumbl: npornyckaHue / nornoweHue

Oucnnen
HanpasneHune
XxoAa CBETOBOro
Bbibop AnuHbI nyya
BOJHbI
—————————— N
470 525|570 6261660
HOwnck
BblGOpa &)
pPeXMMOB OTcek ans
KIOBETbI
KHonka OK
o BcraBpTe BIIIKY CETEBOTO Kabelsi B pO3ETKY.
. Y06enurecs, 4To BBIOpaH pexkuM U3MepeHus noroiieHus («Absorbancey»). Ecnu aTo He Tak,

TO BpalllaliTe JUCK BBIOOpA PEKMUMOB JIO0 TEX IMOp, MOKA MyHKTUPHAs JIMHUS HE TOSBUTCS BOKPYT
Haanucu «Absorbancey, u Haxmute kHonky OK.

. Bpamaiite auck BeIOOpa PeXHMOB 10 TeX IOp, MMOKA IyHKTUPHAS JIMHUA HE IOSIBHTCS
BOKpYT TpeOyemoii muHbI BOJHBI (470 HM). 3atem Haxkmute KHONKY OK.
o 3amoHUTE KIOBETY PaCTBOPOM CpaBHEHHMS (BBICOTA PacTBOpa MPUMEPHO 3 CM) U IOMECTHUTE

B OTCEK JJIsl KIOBETHI 10 ynopa. bynpTe BHHUMaTeNbHBI, YTOObI MPAaBMWIBHO PACIHOIOXKUTh KIOBETY
(cMoTpHTE CXeMy HHKE). 3aKpOUTE KPBILIKY KIOBETHOI'O OTCEKa.

. Bpamaiite auck BeIOOpa pexXHMOB 10 T€X IOp, MMOKA MyHKTHUPHAs JIMHHUS HE IOSBUTCS
BOKpyr Haamucu “Absorbance”, u Haxkmure kHOnKy “OK”. Mcmonb3ys muck BbIOOpa peKHUMOB,
BbtenuTe “Calibration” u HaxxmMuTe KHOTIKY “OK”.

. [Monoxnaute, moka Ha skpaHe He nmosiBuTcs 3HavueHue 0.00 (wmm —0.00).

. 3amoHAUTE TY K€ KIOBETY aHAJTM3UPYEMBbIM PacTBOPOM (BBICOTAa pacTBOpa MPUMEPHO 3 CM) U
MMOMECTUTE B OTCEK JI KIOBETHI A0 YIOpa. 3aKpOMTE KPBILIKY KIOBETHOTO OTCEKa.

o [lepenumuTe ¢ AUCIUIes 3HAYCHUE ONTUYECKOM INIOTHOCTU B TaOJIUILY.
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KioBeTa
i et TpeyronbHUKOM

e 2 — 5 noKasaHo

; E ; } HanpaB/ieHue

l ; i : X0/[a CBeToBOro
OTcek Ans KloBeTbl  [—! : : :

a e z nysa

s S W —

l. OnpepeneHne coaepxaHus xxenesa B BUHe

B 3T0ii yactu 3agaum BbI Oyaere mcmoab3oBaTh (0.000200 M pactBop :xene3a(Ill) u 1 M pacTBop
THOIIMAHATA KAJIUsl.

MeTtoauka

1. IlpuroTroBbTe pacTBOpHl B 6 MpoOHMpKax, CMELIMBas HEOOXOAUMBbIE OObEMBI BBIJAaHHBIX BaM
pPacTBOPOB, KaK yKa3aHO B TabJUIIE.

Homep npodupku 1 2 3 4 5 6
0.000200 M pactsop 1.0 Mo 2.0 M 4.0 M 6.0 M

xenesa(lll)

1 M pacTBop xnopHO#A 1.0 M 1.0 Mo 1.0 Mo 1.0 Mo 1.0 Mo 1.0 Mo
KHCJIOTHI

Buno 10.0 mn 10.0 mn

PacTBop nepekucu
BOJIOpOJA

0.5 mn 0.5 M

I[CI/IOHI/I?:I/IpOBaHHa}I
BOJa

9.5 M 8.5 M 6.5 M 4.5 mn 1.0 Mo

2. 3akpoiiTe mpoOupku MPOOKaMHU U TIATEIHHO NMepeMelanTe.

3. Ho6aBbTe mo 1.0 mn 1 M pacTtBopa THoumaHaTa kamus B npobupku 1, 2 3, 4 u 5. B
npoOupKy 6 pacTBOp THOIMAaHaTa Kajus He JoOaBidiiTe. 3akpoiiTe mpoOMpKU NpoOKaMH U
TIIATENbHO MepeMernaiTe.

4. Korna Bce pactBopbl OyayT roToBbl, mogHuMuTe kaprouky HELP, uTtoOb 1abopaHT BbIIAN
BaM KOJIOPHMETD.

5. IloAreToBBLTE KOIOPUMETP, UCTIONB3Ysl MHCTPYKIMHU Ha ¢. 17. KomopumeTp nomxkeH OBITH

YCTAHOBJICH Ha [JJIHMHY BOJIHBI 470 um. Ecmm 310 He TaK, YCTAHOBUTC MJIMHY BOJIHbI
CaMOCTOATCIBHO. I/ICHOJ'I]:3!I7[TQ JACUOHU3BUPOBAHHYIO BOAY B KaUCCTBE paCTBOpA CpaBHCHUA.
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6. H3mepbTe 3HAaUEHUE ONTUYECKOW IUIOTHOCTH M Kaxaod mpobupku (ot 1 mo 6) Ha mivHe
BostHBI 470 HM. 3anuuuTe pe3ynbTathl B Tabnuy. [oguumure xaprouky HELP, utoOw1 cnaTh
KOJIOPUMETD.

Homep npodupku 1 2 3 4 5 6

Onruyeckas IIOTHOCTh
(pu 470 M)

Ananutnueckas
KoHIeHTpaus Fe’" B
mpoodupke,

c(Fe*) / MeM

16 32 64 96

Konx xonopumerpa
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Bonpochbl
1. HoctpoiiTe rpaduk 3aBUCHMOCTH ONTHYECKOH TIOTHOCTH A B mpobupkax 1 — 4 ot

aHAIMTHYECKOM KoHIeHTpanun Fe*' B mpoOupke.

0.8

o | |

0.7

0.6

0.5

0.4

0.1

j T T T T C(Fe3*), mkM
0 | | ] ]

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

e BriOepute Te TOUKH, KOTOpBIE Bbl OyJeTe HUCIOIb30BaTh JUIsl TOCTPOEHHS KaJIMOPOBOUHON
NPSMOM, U 3alUIINTE UX B TAOJIHILY.

Homep npodupku 1 2 3 4

3HaueHNE ONTUYCCKON
MJIOTHOCTH, BBIOPaHHOE
JUTSI TIOCTPOCHHSI
KaJIMOpOBOYHON NIPSIMO
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2. Hcnonp3ys BbIOpaHHBIE BaMU TOUYKH, NPOBeINTE KAIMOPOBOYHYIO HPSAMYIO Ha Ipaduke
BBILIE U ONPEIEINTE AHATIUTHYECKYIO KOHIIEHTparmio (B MkMoibxi ') Fe** B mpobupke 5.

c(Fe3+)np01;m>1<A 5= MKMOJIBXJT !

Ecau y eac kpusble pyKu, 6 c6s3u ¢ uem 6bl He cmoanu onpedenums c(Fe’t), ona nocieonezo
pacuema ucnonvsytime c(Fe’t) = 50 mxmono x 7.

3. PaccumTaiite MaccoByl0 KOHLEHTpalUuil (B MWUIMTPaMMax Ha JHATP) JKejle3a B
uccliielyeMoM obpasiie 6es0ro BUHa.

cm(GKene30) = mr x 1!
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Il. OnpepeneHne CTeXMOMETPUYECKOro cocTaBa KOMMIeKkca

B sroii ywactm Bam motrpelyrorcs 0.00200 M pactBop :xeaeza(Ill) m 0.00200 M pactBop
THOLMAHATA KA.

MeTtoauka

B mepBoii yacTi 3aja4u BBl ONpenesisiin KoHIeHTpanuio xeine3a (I11) B BUHE MO MHTECHCUBHOCTH
OKpacKM KOMIUIEKCa jKeie3a ¢ THoIMaHaToM. B uactu Il BaM mpeicTOWT ONpenesiuTh COCTaB
xommekca [Fea(SCN)p]3* D" (koopaunanmonHas Boga He MoKas3aHa), T ¢ ¥ b — LENble Yucia He
0oJbIIIe TpeX.

JI71st 9TOi 9acTH BaM BBIZAHBI CIIEIYIOUIHE BOIHBIC PAaCTBOPEI:
. 0.00200 M pactBop xene3a (I11) (monkucnenusit) (80 M)
. 0.00200 M pactBop TronHManara kajus (80 i)

Bbl Moxere wuCHonb30BaTh MPOOMPKH (C TpPOOKaMH, KOTOpBIE CJIEAYeT MBITh W BBITUPATH),
rpagydpOBaHHBIE MUIETKH, KOJOPUMETPUUECKYIO KIOBETY, KojiopuMmeTp (1O 3ampocy) u Joboe
apyroe o0OpyzoBaHHUE Ha BalleM pabodeM MecTe.

1. 3anumure B TEpBBIE JBE CTPOKH HIDKEIPHUBEJACHHOW TaOMUIBI OOBEMBI PacTBOPOB, IO
KOTOPBIM BBbI CMOXETE ONPEJCIIUTh CTEXHOMETPUYCCKYIO (DOpPMyNy KOMIDIEKCA Ha OCHOBE
KOJIOPUMETPUIECKUX W3MepeHuil. He ob6s3amenvHo 3anonnams 6ce Koaouku. Paccuuraiite
MOJIBHYIO JIOJTFO JKeJe3a B KaKJI0W MPOOUpKe Mo cieayromiei Gopmye:

Veeqm
x(Fe3t) =
Veeqn + Vsen-
Ne mpoOupku 7 8 9 10 11 12 13 14 15

O6sem 0.00200 M
pactBopa xene3a(I1l)
VEeqn / MIT

O0pem 0.00200 M
pacTBOpa THOIMAHATA
KaJus

Vsen™ / Mn

MoipHas nois
xenesa (110)
x(Fe*h)

Onruyeckas mioT-
HOCTB (470 HM)

Kon xonopumerpa

2. IHoaroroBbTe pacTBOphl B Ipobupkax. Korjga Bce pacTBopbl OyAyT IOTOBbI, IOJHHUMHUTE
kaptouky HELP, u nabopaHT BbIIACT BaM KOJIOPUMETP.

3. IloAreToBBLTE KOJOPUMETP, KaK OMUCAaHO BhIme (cM. cTp. 17). Ydeaurech 4To yCTaHOBIIEHA
nnuHa BosiHbl 470 HM. B KauecTBe pacTBOpa CpaBHEHHUS HCHOJbB3YTE ICHOHU3UPOBAHHYIO BOY.

4. H3mepbTe ONTHYECKYIO IUIOTHOCTh PACTBOPOB B KaXK10HM MpoOMpKe Ha ATOH AJIMHE BOJIHBI.
3anuumnre pe3ynbTaThl B TAOIUILY BBILIE.
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Bonpochbl

4. IoctpoiiTe Tpaduk 3aBUCHMOCTH ONTHYECKOW IIOTHOCTH A pPacTBOPOB M3 MPOOHUPOK OT
MosbpHoit nomu xkenesa(Ill), x(Fe3t).

11

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 0.5 0.6 0.7 0.8 0.9 1

5. Ilo pe3ynbTaTaM IMPOBEICHHBLIX BAMU ONBITOB OHpedeJHTe CTEeXHOMETPHYECKUH COCTaB
xomruekca [(Fe)a(SCN)p]Gat,
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3apaua | Bonpoc | JWTPO- | TuTpO- | TuTpO- | b3y | b3y | p33 | P34 | P3.5 | Beero
P3 BaHue | | BaHue Il | BaHue lll

13 Oukum 10 10 8 4 4 2 2 2 42
6annoB | PesynbTar

3apayva P3. XpaHeHue BMHa

Juoxcun cepel SO HCMONB3YIOT B KadecTBE KOHCepBaHTa BHH. [Ipu mobaBiennu SOz K BUHY OH
MOXET pearupoBaTh ¢ BOJOM, AaBas ruapocyibdut-uonst HSO3™ u mpotonst H. Tuapocynbdur-
MOHBI MOTYT JIaJIee TIPEBPALIATHCS B CyIbGUT-HOHBI SO3%~ MyTeM OTIIEIUIEHHS. BTOPOTO IPOTOHA.

SO, + H,O =H*+ HSO5~
HSO; =H'+ S0

OTH TpH pa3inuHble (HOPMBI AUOKCH]IA CEPBI B pACTBOPE MOTYT pearupoBaTh ¢ TAKMMHU BEIECTBAMU
B BUHE, Kak aleTajJbJeruj, KpacuTelu, caxapa M Ap. ¢ oOpa3oBaHueM mpoaykToB P. OOmas
KOHIECHTpAIUS TUOKCHIA Cephl SBJSETCS CyMMOW KOHIIGHTparuii ero “cBoboanbix” dopm (SO2,
HSO; 1 SO3>)u P.

KoHueHTpanus KOHCepBaHTa KOHTPOJIHPYETCS, MOCKOJIBKY CYIb(QUTBI M JHOKCH]I CEpbl MOIYT
NpEeCTaBIsATh ONACHOCTh JUIsI HEKOTOpBIX mojeil. B EBponeiickom coro3e mMakcuMaibHas oOmiast
KOHIIEHTpAILMs JMOKCUIA Cepbl yCTaHOBJieHa Ha ypoBHe 100 Mrxm! st kpacHOro BuUHA U
150 mrxa! s Gesoro uim po30BOro BUHA.

Bama 3agaya — onpeaeauTh 00LIYI0 KOHUEHTPALMIO JAHOKCHIA cepbl B BBIIAHHOM o0pa3ie
0eJI0ro BHHA ¢ MOMOIIbI0 HOJOMETPUYECKOT0 TUTPOBAHMS.

MeTtoauka
. CraHpapTu3auumsa pactBopa Tuocynbgarta HaTpus

1. Bawm Bbgan oOpazer uncroro nonaara kanus KIOs maccoit mpumepro 100 mr. Tounas macca
o0pa3la yka3aHa Ha 3TUKETKEe. 3alMIINUTe 3TO 3HAYE€HUE B IPUBEACHHYIO HIDKE TaOMIHUILy.

2. IIpuroroBere 100 M3 pacTBopa Hojara Kanmusi B MepHoil koibe Ha 100 mm w3 Bcero
BBIJJAHHOT'O BaM MOJaTa KaJlusl U J€MOHU3UPOBAHHOM BOJBI. DTOT pacTBOp OyJeT Ha3bIBaThCs S.

B konmueckyro kondy 6e3 numda Ha 100 M godaBbTe:

anukBoTy 20 MJI pacTBOpa S ¢ MOMOIIBIO0 MUIETKH Mopa;

5 Mn pactBopa noaua kaius (0.5 M) ¢ moMoIpI0 MEPHOTO IHIUHAPA Ha 5 MIT;

10 M1 pacTBOpa cepHOM KUCIOTHI (2.5 M) ¢ momouiso0 MepHOro nuiauHapa Ha 10 mu.

e o o W

4. KpyroBbsiMy JBH:KeHHSIMU NlepeMelIaiiTe colepKIMOe KOJIObI, 3aKPOiTe €€ ¢ TOMOIIBI0
ruieHky Parafilm v mocTaBbTe B TeMHOE MeCTO (HIKHHM KA CTOIa) MUHUMYM Ha MSTh MUHYT.

5. 3anoaHuTe OIOPETKY BBIIAHHBIM PACTBOPOM THOCYIIb(aTa HATPHUS C IIOMOIIBIO CTAKAHIHKA.
OTTHTpYiiTe copepkuMoe KOJObI MPHU MOCTOSHHOM MepeMemunBaHun. [locie Toro, kak pacTBop
nproOpeTeT ONIETHO-KENTYI0 OKpacKy, Ao0aBbTe 10 Kamenb pacTBopa Kpaxmaia U HPOAOJIKAiTe
TUTPOBAHUE 10 TIOJHOTO OOECIBEYMBAHUS pPACTBOpa. 3amMIIMTE O0BEM H3PACXOJOBAHHOTO
tuTpanTta V1 B Tabnuiy.

6. IloBTOpHUTE THTpOBaHKE (1Iaru 3-5) HEOOXOAMMOE YHCIIO pas3.
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Macca nonara xanus
(mepenuiInuTe 3Ha4€HUE C ITUKETKH)

HomMmep TurpoBanus 1/ Mo

IIpunsitoe Bamu 3navenue Vi / ma

1l. CraHpapTuM3saumsa pactBopa noga

1. C nomompio muneTkd Mopa mepeHecuTe aJuKBOTY 25 MII pacTBOpa Mojaa, nomedeHHoro Iz, B
KOHHYECKYI0 Kooy 0e3 mumda xa 100 M.

2. OTTHTPYIiTE CONIEPKUMOE KOJOBI pacTBOpOM THocyidbdara Harpus. Ilocie Toro, kak
pactBop mpuoOpeTeT ONIeAHO-KENTYI0 OKpacKy, godaBbTe 10 Kamenb pacTBOpa Kpaxmana u
NpoJoJKAliTe THUTPOBAHHWE [I0 TIOJIHOTO OOECIBEUMBAHHUSA pAcTBOpa. 3JamMIINTE O00BEM
M3pacXOJOBaHHOTO TUTpaHTa V2.

3. IloBTopute TuTpOBaHHUE (maru 1-2) HEOOXOAUMOE YUCIIO Pa3.

HomMmep TurpoBanus V2 Mo

IIpunsitoe Bamu 3navenne V2 / ma
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. OnpepneneHune obLwen KOHUEHTpaLUKU AUOKCUaa cepbl

1. C momomipio muneTkd Mopa mepeHecuTe ajiukBoTy 50 MJ BHHA B KOHUYECKYIO KOJOy 0e3
nurda Ha 250 M.

2. C noMomipio MEPHOTO LUIUHAPA Ha 25 Mi gobdaBbTe 12 M1 pacTBOpa FHAPOKCHIA HATPUS
(1 M). 3akpoiite xonOy mmienkoii Parafilm, KpyroBbIMM JBWKeHUSIMHM _IiepeMelairte
COZIEP)KUMOE KOJIOBI  OCTaBBTE CTOSATh KAK MUHUMYM Ha 20 MUHYT.

3. C noMoIpi0 MEPHOTO LMIMHApPA J00aBbTe 5 MJ pacTBOpa CepHOM KUCIOTH (2.5 M) u ¢
MMOMOIIBIO OJJHOpa30BoM nuneTku [lacrepa — mpuMepHO 2 MI1 pacTBOpa Kpaxmasia.

4. OTTHTPYIiTe COAECP)KUMOE KOJOBI PacTBOPOM HOJa M3 OIOPETKH 10 TOSBICHHS TEMHOM
OKpPAacCKH, YCTOMYMBOW B TeueHHe 15 cexyHn. Janummure o0beM M3pacXoAOBaHHOTO TUTpaHTa V3 B
Ta0JIHITY.

5. IloBTOpHUTE THTpOBaHKE (aru 1-4) HEOOXOAMMOE YHCIIO pas3.
HomMmep TurpoBanus Vil Mo
1
2
3

IIpunsaitoe Bamu 3navenne V3 / ma
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Bonpochbl

1. 3anummure ypaBHEHUS BCEX pEaKLUMH, MPOTEKAIOUMX MpH CTaHIAPTH3AlMU PacTBOpa
THOCYJIb(aTa HaTPHs.

2. Paccunraiite MOJISIPHYIO KOHIICHTpAIMIO THOCYJb(daTa HaTpus B pacTBope. MossipHast
Macca nozara Kanus pasaa M(KIO3) =214.0 r x Mo,

c(S:0:) = MOJIb X JI!

Ecau Bol 6 cuny 2nybokoti odapennocmu we cmoanu paccuumams ¢(S>:03°7), npumume
konyenmpayuio ¢(S:05°") = 0.0500 mons *x~! Onsa danvretiuux eviuucaenuil.
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3. PaccuuraiiTe MOJSIpHYIO KOHIIEHTPAILIMIO HOJIa B PACTBOPE.

c(Ir) = MOJIb X J1 !

Echu Bui ne obradaem oocmamounvimu OKCNEePUMEHRMANbHbIMU HABLIKAMU U HE CMO2lHU

paccuumamsv  c(lz), npumume xonyenmpayuro c(l;) = 0.00700 morvxn Ona Oanvnetiwux
BbIYUCTCHUIL
4. 3anummuTe ypaBHEHUE PEAKIIMH, MPOTEKAIOLICH B pacTBOpE MEXKAy MOJIOM I» U THOKCHIOM

cepsl SO2, cunTasi, 9TO JUOKCH] CEPbI OKUCIIAETCS B Cyb(aT-uonsl SO42~.

5. Paccuuraiite 0011y10 MacCOBYIO KOHLIEHTPALMIO B MI/JI BceX (hOpM AMOKCH]IA CEpbl B BUHE.
Mosspuas Macca auokcua cepsl M(SO2) = 64.1 rxmonp .

cm(S02) = MrxJ!

51-a MXO - lNpakTtudeckun Typ. OuumnanbHasn pycckas Bepcus 28




LUTPA®DbI

EST 3

Ne

Moanucob Y4aCTHUKa

MNoanuck nabopaHTa

1 (6e3 wrpadcpa)
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