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KAZ-2

OBLWAA NHOOPMALINA

[aHHbIN KOMNIEKT cogepXuT 32 cTpaHul,

MNepen Havanom paboTbl y Bac 6yaet AononHUTENbHO 15 MUHYT, YTOBLI NPOYMTaTh KOMMMEKT.
B 3To Bpems KaTeropuyecku sanpeljaeTci HauMHaTb paboTy, 4TO-NM6GO nNucaTb unu
cuuTtaTh. Jllo60e HapylieHue noBneYveT AUCKBaNMdUKaLmIo.

HaunHanTe paboTty nocne komaHabl «CtapT» («Starty).
Bpewms Typa - 5 yacoB.

Bbl MOXeTe BbINOMHATL 3agayu B fobomM nopsigke, O4HAKO Mbl PpEKOMEHAYEM HadaTb paboTy ¢
3apaum 1.

Bce pesynbTaTtbl M OTBeTbl AOMKHbI OblTb akkypaTHO 3anucaHbl PYYKOW B cneumuanbHO
oTBeAeHHble AnA 3Ttoro sA4Yenku. OTBeTbl, 3anucaHHble B nOGOM Apyrom MecTe,
oLeHMBaTbCS He byayT.

He 3anucbiBanTe OTBETbLI KapaHgalloM unn Mapkepom. Mcnonb3ynte ToNbKO BblaaHHble Bam
PYYKY U KanbKynsTop.

Bam BblgaHo 3 nucta ans YepHoBukoB. Ecnn Bam TpebytoTcs gononHuTenbHble MECTo Ans
4YepHOBMKOB, UCMONb3YyNTe 0GOPOTHbLIE CTOPOHbLI NIUCTOB AaHHOro komnnekta. NMomMHuTe, 4TO
YepHOBUKU OLleHMBaTbLCS He ByayT.

Bbl MoeTe nonpocuTe opuumManbHyH aHFIMACKYH0 BEPCUIO TOSbKO Arst YTOMHEHUS TeKcTa.

Ecnn Bam TpebyeTca nokuHyTb nabGopaTtopuio (BbIMTM B TyaneT WU MNonuTb BOAbl),
obpaTutech Kk Bawemy nabopaHTy.

Bbl fonmkHbI cneaoBaTh TPe6o0BaHUAM TeXHMKU 6e30nacHOCTU, U3NOXeHHbIM B [paBunax
MXO. Ecnu Bbl HapywimnTe npaBuna TexHukn 6esonacHoctn, Bam 6yaeTt BbIHECEHO NULLIL OOHO
npegynpexgeHve. B cnyyae nosTopHOro HapyweHus Bac ypanat w3 nabopatopuu, n Bbl
nonyymte 0 6Gannos 3a aKCNepuMeHTanbHbIN Typ.

3aMeHVTb UK NoMy4YnTb AOMOSIHUTENbHOE KONMMYEeCTBO NnabopaTtopHON NOCyabl U PeaKkTMBOB
6e3 wrtpacda MOXHO TONbKO oavH pa3. Jliobas nocnegyowas 3ameHa unuM nonyyeHue
AONOMHUTENbHBIX PEaKTMBOB NpuBeaeT K wrpady B 1 6ann n3 40 3a npakTtnyeckun Typ.

INabopaHT caenaet obbsaBneHne 3a 30 MUHYT A0 KOHUA Typa.

Bbl 4OMKHBI HEMeaNeHHO nNpekpaTuTb paboTaTb Nocne Toro, Kak NPo3By4nT koMaHaa «Cton»
(«Stop»). Ecnu Bbl He npekpaTtute paboTtaTb MNWM Nucatb B TeYeHUe OOHOW MUHYTbI, Baw
pes3ynbTaT 3a npakTuyeckun Typ 6yayT aHHyNUMpoBaH.

Mocne ToOro, kak npo3syunt komaHga «Cton» («Stop»), Kk Bam nogonger nabopaHT wu
pacnuweTca Ha Bawem komnnekte. Takke pacnuwuMTeCb Ha KOMMIEKTE, BOXWTE ero B
KOHBEpPT 1 caante BmecTe ¢ Bawwvmn npogyktamu u nnactnHkamm TCX.
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[TpaBuna TexHuKy 6e3onacHoOCTH

Bo Bpemsi npebbiBaHna B nabopaTtopun Bbl AOMKHBLI ObiTb B 3aCTErHYTOM XanaTe U 3aKpbiTON
obyBu.

PaboTtanTte TONbKO B 3aLUUTHBIX MM COOCTBEHHLIX KOPPEKTUPYIOLWLMX Oo4vkax. He ncnonbayinte
KOHTaKTHbl€ NINH3bI.

B na6opaTop|/|V| 3anpewaeTca n1uTb BoA4Y, NPUHAMATb MULLLY UIA yI'IOTpe6J'IF|Tb XBa4yKy.

PaboTtante TOnbko Ha OTBEAEHHOM npocTpaHcTBe. [logoepxmBanTe 4MCTOTY Ha paboyem
cTone 1 B MecTtax obLero nonb3oBaHus.

3anpeu.|,aeTc;| npoBoAuUTb MNOCTOPOHHME, a TaKkKe MO,EI,I/IC*)I/ILI,I/IpOBaTb npeanoxeHHble
OKCNEPUMEHTbI.

He ncnonb3ynte poT ans otbopa XWOKOCTU C MOMOLLbI nuneTku. cnonb3ynte Ons 3T1oro
rpyuy.

HesamegnutenbHo ybupanTte pasbuTyo Mocydy W pasnuTbie XWOKOCTM ¢ nona u Bawero
pabouyero mecTa.

Bce oTxogbl cnegyeT yTunmampoBaTb COMflacHO MHCTPYKUMAM. be3sonacHble BogopacTBopumMble
oTX0A4bl CNMBanTe B pakoBuHY. [poyne oTxo4bl noMelanTe B crneumanbHble 3akpbliBaloLmnecs
KOHTENHEepbI.
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Definition of GHS hazard 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 vapour.

H226 Flammable liquid and vapour.

H228 Flammable solid.

H271 May cause fire or explosion; strong oxidizer.
H272 May intensify fire; oxidizer.

H290 May be corrosive to metals.

Health hazards

H301 Toxic if swallowed.

H302 Harmful if swallowed.

H304 May be fatal if swallowed and enters airways.

H311 Toxic in contact with skin.

H312 Harmful in contact with skin.

H314 Causes severe skin burns and eye damage.

H315 Causes skin irritation.

H317 May cause an allergic skin reaction.

H318 Causes serious eye damage.

H319 Causes serious eye irritation.

H331 Toxic if inhaled.

H332 Harmful if inhaled.

H333 May be harmful if inhaled.

H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled.
H335 May cause respiratory irritation.

H336 May cause drowsiness or dizziness.

H351 Suspected of causing cancer.

H361 Suspected of damaging fertility or the unborn child.

H371 May cause damage to organs.

H372 Causes damage to organs through prolonged or repeated exposure.
H373 May cause damage to organs through prolonged or repeated exposure.

Environmental hazards

H400 Very toxic to aquatic life.

H402 Harmful to aquatic life.

H410 Very toxic to aquatic life with long lasting effects.
H411 Toxic to aquatic life with long lasting effects.
H412 Harmful to aquatic life with long lasting effects.
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PeakTuBbl

[na Bcex 3agay

KAZ-2

PeakTussbl Hapnucb GHS hazard statements
[lenoHnampoBaHHas Boaa B:
MpombiBanka (Ha paboyem cTtone
P (Ha p ) Water Not hazardous

MnactnkoBag 6yTbinka (Ha paboyem crone)
MnacTnkoBas kKaHUCTpPa (BbITSHKHOM LUKad)

[ns 3apga4n P11 (s 6enoii kopauHke, €Cnint He yka3aHo MHOE)

PeakTuBbl Hapnuckb GHS hazard statements®
AraHon, NpombiBanka Ha 100 oM’ (Ha paboyem cTone) Ethanol H225, H319
2-AueToHacpToH: H302, H315, H319, H335
~0.002 r B cTeknsiHHOM 6aHo4ke, cTaHaapT ans TCX Standard A H411, ’ ’ ’
0.500 r B cTeKnNsAHHOWM BaHouKe Reactant A
2,4-AuHuTtpodeHnnrugpasuH, cogepxawmnin 33%
Aunutpod Ap Aepall ° DNPH H228, H302
(maccosblix) Boabl, 0.300 g B cTeknsHHON 6aHo4ke
o 3
Xnopka, cogepxawas 4.7% NaClO, 13.5 cm” B 6aHo4ke Bleach H290. H314, H400
13 TEMHOTO CTekna
3tunauerar, 15 cm® B 6aHOUKE U3 TEMHOrO CTekNa EtOAC H225, H319, H336
TCX 4:1
AnweHT ans TCX, rekcaH / atunaueraT (o6bemMHbIe), TLC eluent H225, H304, H315, H336,

5 cm® B GaHO4YKe M3 TEMHOrO CTekna

H4112

5% Na,CO3, BoAHbIN pacTteop, 20 cM® B MNacTUKOBOIA
OyTbinke

5% Na,CO;

H319

20% HCI, BoagHbIn pacTtBop, 15 cM® B NNacTUKOBOI
OyTbinke

20% HCI

H290, H314, H319, H335
and others

! See page 3 for the definition of the GHS hazard statements.

2 The GHS hazard statements for hexanes.
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KAZ-2

Peaktuns O6o3HaueHne | Knacc onacHoctn GHS '
-3 -3 .
8 Mmonbxgm ~ pacTBop momvu-lsona B04 MOJ‘IbVX,EI,M .Lumlnol H290, H315, H319
BogHom pacTtBope NaOH, 50 cm™ B nnacTnkoBow ByTbinke in NaOH
2.00 MmMonbXxam > " 3
vﬂ,M BOOHbIN pacTBop CuSOy,, 25 cm™ B Cu He onaceH
NIacTUKOBOWN BYTbINKe
2.00 xgm > /i H,0,, 12 cm®
MOnb EI,M BOAHbIN pacTteop H,0, cM” B H,0, conc. H302, H315, H318
NMNacTUKOBOMN BYThbINOYKe
A xam > 7
0.100 monbxam SBOLI,HI:-II/I paCTB?p rugpoxnopuaa Cys conc. He onaceH
uucTenHa, 12 cM” B NNacTukoBon ByTbinovke
Bopaa, 50 cm® B nnacTukoBo OyTbInke Water He onaceH

,D,J'IFI 3aﬂ,a'~4l/l P3 (B cepoit KOp3WHKe, ecn He YkasaHo MHOE)

PeakTtusbl

Hagnucb Ha

MHdopmaumsa o6
onacHocTu GHS *

nocyae
2 4 3 o
O6pasey MuHepanbHoun Boabl, 400 cM”™ B NNacTUKOBOW sample Besonachoe
OyTbInoyke (Ha cTone)
3 xam > NH,CI / 3 xam > NH ,
MonB=AM — W41 5 MOTIS®AM = I\Hs pacTeop B Bone Buffer H302, H319, H314, H400
15 cm” B nNacTukoBowm ByTbInovke
NaCl, TBepabin, 10 r B nnacTukoson ByTblnovke NaCl H319
Spuoxpom tleprIVI T, HOUKaTOpHasa CMechb B EBT H319
nnacTukoBon ByTbino4ke
5p0MTMMOJjOBbIVI rony6oMm, pacTBOp nHavKatopa B BTB H302. H315, H319
nnacTukoBon ByTbino4ke
5.965x10 > Monbxam > AVHaTPUNA 3TUNEeHONaMUH
TeTpaaueTaT, CTaHO4apTHbIN pacteop, 200 oM’ B EDTA H302, H315, H319, H335
nnacTUKOBON GyTbiNoYvke (Ha cTone)
=3 " 3
0.2660 MOJ'Iqu,D,M NaOH ,ctraHgapTHbIn pacteop, 250 cm NaOH H314
B NIIAaCTUKOBOM OyTbINOYKE (Ha cTone)
CUNLHOKUCNOTHAA KaTMOHOOGMeHHas cmona, B H' -
dopme, 50 oM’ HabyxLen cMorbl, OTMbITON Catex H319

AEVIOHN30BaHHOW BOAOW, B MNACTUKOBOW OyThINOYKe

PRACTICAL PROBLEMS, OFFICIAL KAZAKHSTAN VERSION




INTERNATIONAL CHEMISTRY OLYMPIAD / SLOVAKIA & CZECH REPUBLIC, 2018

ObopynosaHue

[1nsa Bcex 3a/ay4 (Ha nonke, ecnu He ykasaHO UHOE)

KAZ-2

O6uee obopynoBaHue

KonunyectBoO

BymaxHble candeTku

1 kopobka ansa 2—4

KopavHka ans otxogos 6ymaru (Ha crtone, Bosne
PaKOBWHbI)

1ana4

3alLmTHbIe nepyaTku (NoA4 TAron)

1 kopobka Ha nabopaTtoputo

MepcoHanbHOe o6opyaoBaHue

3alMTHbIE OYKK

Ltatne onga nuneTok (Ha cTtone)

prLua Aana 3anoJfiHeEHUA NUNeToK

CTeknsiHHbIN cTakaH, 100 cm®, copepXaLlnn: CTEKNAHHYIO
nanoyKy, NNacTUKOBYIO NOXKY, MeTannMyeckun wnarterb,
NVHUET, Mapkep, KapaHgall, NIMHENKY

1 (kaxgoro)

[ns 3apa4n 1 (s 6enot kopanHke, eCnu He ykasaHo MHoe)

O6opyaoBaHue o6Lero nosib3oBaHUA

KonunyectBoO

UV namna (BEHTUMSILMOHHbIN LLKad)

1Ha 12

MNcTouHmK Bakyyma (BakyyMHbII LWAAHT C MacTUKOBbLIM
3anopHbIM KpaHOM, Ha paGoyeM cTone)

1Ha 2

Personal equipment

MarHnTHas Meluanka c HarpeeoM (Ha paboyem cTone) c:
Tepmonapa,
CreknsHHas Yawka ansa 6aHum, co ckpenkon

1 (kaxpas)

LWraTtme (Ha pabo4yem cTone) c:
MydTa ¢ maneHbkon nankomn
MydTa ¢ 6onbLion nankown

1 (kaxpas)

OpraHuyeckue cnuBbl (Organic waste) nnactukosas
OyTbinka (Ha paboyem cTone)

[

OTKprTOG MeTannmnyeckoe KornbLo

KpyrnogoHHasi konba, 50 CM3, C MarHUTHbIM AKOPEM

MepHbIn yunuugp, 10 cm®

OGpaTHbI XONoAUNbHUK

[enutenbHast BOPoHka, 100 cM®, ¢ Npobkoii

Kon6a Spnexnmeepa 6e3 wnuda, 50 cm*

Kon6a OpneHmeepa 6e3 wnuda, 25 cm*

Konb6a OpneHmeepa ¢ wnndom, 50 om®

CteknsiHHas BOPOHKa

Kon6a ByHseHa, 100 cm®

Pe3sunHoBbIN ynnoTHUTENb AN punstpa

CTeKnsiHHbIN PUNBTP C NOPUCTOCTbLI0 S2 (BenbIi KPYy>KOYeEK)

CTeknsiHHbIN PUMbTP C NOPUCTOCTLIO S3 (OpaHXeBbIN

[ N B N =) (=) ) SN QTR (S RN JEEN Qe
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KpY>KOYeK)

CTeKnsHHbIN cTakaH, 50 cM®, ¢ yaLuKoii MeTpu

CTeknsiHHbIA cTakaH, 150 cm®

MpapyunpoBaHHble kanunnapsl and TCX, 5 ul

MonuatnneHoBbIN NAKET C 3acTEXKOM ¢ 5 pH nonockamu un

1 pH wkanon 1
MonMaTuNeHoBbIN NakeT C 3aCTEXKOW C 2 NnacTUHKaMm
TCX 1
CreknsiHHble nuneTkm MacTtepa 4
PesnHoBas rpywa 1
CreknaHHas 6aHouka Student code B anga npogykra 1
ranodopMHON peakuum
CreknaHHas 6aHouka Student code C anga npogykra ¢ 1
peareHToM bpengun

[ns 3apaym P2 (8 seneHoit kopauHe, ecnm He ykasaHo MHOe)

MHguBuayansHoe Konu4yecTtBO

CekyHoomep 1
LUndpoBon TepMoOMETP 1 NMUCTOYEK C €ro KanmbpoBOYHOM 1
NOCTOSAHHOM
MepHas konba, 50 cm®
MuneTka Mopa, 5 cm® (Ha cTone, B WTATMBE AN NUMNETOK)
MpadyvpoBaHHasi nuneTka, 5 cm® (Ha cTone, B LWUTATUBE A1 3
NMNeTokK)
pagynpoBaHHasa nuneTka, 1 cm® (Ha cTone, B WTaTMBe AN 5
NUNeToK)
MnactunkoBag 6yTbinka ¢ Hagnucbio H,O, dil. gns
pasbaBneHHoOro BogHoro pacteopa H,O,, 50 cm® 1
MnacTtukoBas O6yTbinka c Hagnuceto Cys dil. Ans
pa3baBneHHoro BogHoro pacteopa cysteine-HCI, 50 cm® 1
YepHas nnacTtukosas npobupka, 15 cm® 1
MpoBupka AnneHgopda oTkpbiTasi, 1.5 cm® 1
MNacTUKOBbIN CTakaH, 25 cMm® 1
Kon6a OpneHmeiiepa, 100 cm® 1

PRACTICAL PROBLEMS, OFFICIAL KAZAKHSTAN VERSION
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,D,J'Iﬂ 3agaym P3 (B cepoi KOp3nHKe, ecriv He yka3aHo MHOE)

NMepcoHanbHOe o6opynoBaHue KonunyectBo

JlabopaTopHbIv LUTATMB (Ha cTone) C:
Jluctom 6enon 6ymarun
3axnmom ans BropeTkn
BropeTkon, 25 oM’

1 (kaxgoro)

Munetka Mopa, 50 om® (Ha cTone, B WTaTMBE AN NUMETOK)

Munetka Mopa, 10 cm® (Ha cTone, B WTATMBE ANSA NUNETOK)

CreknaHHas BOPOHKa

MepHbIn uunuHap, 5 cm®

Konb6a ana TMTpoBaHwma (NN0CKoAoHHas Konba), 250 cm®

Kon6a Spnexmeiiepa, 250 cm®

CTeKNAHHbIN PUMbTP, NOPUCTOCTb S1 (C CUHUM KPY>KOUYKOM)

CteknsHHbIN cTakaH, 100 cm®

RN R|IRr[ NP R R|P

CTeknsiHHbIA cTakaH, 250 cm®

MnacTtukoBas nuneTka MNacTtepa, ToHKas,
HerpagyvpoBaHHasi

N

[

lMnacTtukoBas nuneTka lNMactepa, Tonctas, rpagynpoBaHHas

MakeT C 3acTeXKOMn, cogepKallnmin 5 NOSI0COK MHOANKATOPHOWN
oymaru gns namepexusi pH mn 1 wkana pH

MakeT c 3acTexkoun, cogepxalumim 5 nonocok
hunbTpoBarnbHoO Bymaru ans npomakaHus

MnactukoBas ByTbinka Ans 0TX040B MOHOOOMEHHOW CMOrbI
Waste catex (Ha cTtone)

PRACTICAL PROBLEMS, OFFICIAL KAZAKHSTAN VERSION




INTERNATIONAL CHEMISTRY OLYMPIAD / SLOVAKIA & CZECH REPUBLIC, 2018

KAZ-2

MpakTn4yeckasn
3agava
P1

14 6annos

Bonpoc 1.1 1.2 yield m.p. Bcero
Ouknm 4 16 20 10 50
PesynbTaTt

3agava P1. [anogopMmHas peakums ¢ xnopkou (bleach)

KayecTBeHHbIE XMNYeCcKne peakLmm LUMPOKO UCMONb3yTCA ANns onpeaeneHns pyHKLMOHaNbHbIX
rpynn B OpraHM4ecknx coeguHeHusix. B atom 3agave wucnonb3ys (2-HadTtun)ataHoH (A, 2-
aueToHadToH), Bbl M3y4nTe ABa NpMMepa npenapaTMBHOIrO UCMOMb30BaHUA TaKUX peaKLnii:

e [anogopMHy0 peakumo -—

npespalleHue,

TMNM4HOE AnAa MEeTUNKeTOHOB, KOTOpble

pearnpyloT CO LENOYHbIMM pacTBOpPaMMK FMNoranoreHUToB ¢ obpasoBaHneM KapOOHOBbIX
kncrnot (npoaykT B) n ranodopma (TpuranomeTaHa).

o Peakunto ¢ peareHToM Bpangn (MOAKUCNEHHBIN pacTBop 2,4-OMHUTPOdEHUNTMapasnHa),
KOTOpbIA, pearnpyst C KapOOHWNbHbIMK TpynnamMu anbaervgoB M KETOHOB, 06pasytoT
OpaHXeBble 0caaku rmapasoHoB (npoaykT C).

CHCl, 1. NaCIO (aq)
+ (Bleach)

Product B 2. HCI (aq)

(6enbii ocagok)

DO

N
o) H,N"

NO,

NO,

>

HCI, H,O/EtOH

A (peareHT bpengn)

P1.1 Hapucynte cTpykTypbl NnpoayktoB B 1 C 6e3 yyeTta ctepeoxmmmnm.

Product C
(opaHxeBbI 0OCagoK)

Mpoaykrt B

MpoaykT C

1 tod d3d Y Odzd v

e Bannbl 6yayT BbICTABNATLCA HA OCHOBaHUM 3HayYeHun Ry coeamHeHnn A n B, paccuntaHHbIX no
xpomatorpamme 1 (TLC plate 1), n Ha ocHOBaHMK BbIxo4a 1 YMCTOTbI NpoaykToB B n C.
e Yncrtota Bawmx npoayktoB Oyanet onpegenatecsd metogom TCX M meToaomM uM3MepeHus

TemMnepaTtypbl NnaBlieHns.

PRACTICAL PROBLEMS, OFFICIAL KAZAKHSTAN VERSION
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KonnyecTBo BbigaHHOro Bam pacTBoOpa rmnoxnoputa HegoCTaTovHO ANis MpeBpalleHust BCEro
coeguHeHus A B npoaykT B. Bbl gomkHbl OygeTe BblAENUTb OCTATOK peareHTa A npu nomoLim
KMCNOTHO-OCHOBHOM 3KCTPaKLMK U NpeBpaTuTb ero B rugpasoH C. OueHnBaTbes GyaeTt obuini
BbIx0o, coeanHenui B u C.

MeTtoauka

|. FanocopmHasa peakuus

1.

BkntounTe MarHUTHYO MeLLanky u yCTaHOBWUTE Ha HEW CKOPOCTb BpalieHus Ha 540 o6/MuH.
Morpy3anTe Tepmonapy, MOMOXMB MNPOBOA Ha BEPXHIOK nanky, Ha OHO BogsHoW 6GaHu wu
ycTaHoBuTe Harpes Ha 80 °C.

MepeHecute 0,500 r 2-auetoHadpToHa U3 6GaHo4ykM, 0OO3HayeHHom Reactant A, B
KPYrMOZOHHYIO0 konby Ha 50 cm®, B KOTOpOI HaxoaMTCS MarHWTHbIA sikopb. [obaBbTe 3 cm®
aTaHona (U3 MpPOMbIBafikM) B MEPHbIA LMAMHAP M MCMOMb3ynTe ero Ans KOnM4eCTBEHHOro
nepeHoca Reactant A B KpyrnogoHHy0 Konby, UCnonb3ysa CTEKNSHHYI0 NuneTky lMactepa.

MomecTnTe KpYrnogoHHYK KONby B HarpeTyw BogsHyk 6aHw. [MpucoeguHute obpaTtHbI
BO34YLUHbIA XONMOAWMBbHWUK (HE MOACOeAMHANTE BOAY) M aKKypaTHO 3aKpenute ero BEpPXHIO
YyacTb OOnbWMM 3aXMMOM, Kak Mokas3aHO Ha pucyHke 1. [JoxauTecb NOMHOro pacTBOPEHMS
BewecTsa A npu nepemMeLlBaHnn.

O6paTHbIN XONoAUITbHUK
Tepmonapa
D
KpyrnogoHHas konba ¢ sKopbkoMm
1= lopsvas BogsiHasa 6aHsa ¢
lWraTtue - P A

MeTanIM4ecKon CKpenKown

PucyHok 1. YcTaHOBKa ANs HAarpeBaHUs peakLMOHHOW CMeCcK Ha BOoAAHOM BaHe.

4. Korga Temnepatypa GaHu pgocTturHeT 75 °C, meaneHHo npubaBbTe Becb pacTtBop NaClO

(Bleach) k peakumoHHON cmecun yepe3 BEPXHUW KOHeL obpaTHOro xonoaunbHuKa, UCMONb3ys
MarieHbKYI0 CTEKITAHHYIO BOPOHKY. [pogomkante HarpeBaTb peakunoHHY0 CMecb B TeveHne 60
MUHYT npu Temnepatype 75 — 80 °C.

3ateM BbIKMOYMTE HarpeB Ha MarHUTHOM Mewanke. OcnabbTe 3aXMM Ha BEpXHEW nanke u
noAHUMUTE KOMNBy C peakuMOHHOM CMEeCbIo Tak, YTOObl OHa Oka3anach Bbllle BOASHOW GaHw.
(BHWMAHUE! He npukacantecb k konbe. OHa ropsiyas!) OctaBbTe peakunoOHHYK CMeChb
oCTbiBaTb Ha 15 MUHYT.
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Il. O6paboTka peakLMOHHOM cMecKu

1. lMomecTuTe AenuTenbHYIO BOPOHKY B MeTannuyeckoe KomnbLo M pa3mMectuTe nog Hew konby
OpneHnmeiiepa Ha 50 cm® 6e3 wnuda noa Heit. MepeneinTe oxNaxaeHHYI0 PeakLIMOHHYI CMeCh
B AeNUTENbHYI BOPOHKY C MCMOMb30BaHMEM CTEKISIHHOW BOPOHKW. M3 CTEKNSHHOW BOPOHKM
W3BMEKNTe MarHUTHbIN Akopek nuHueToM. OTmepbTe 5 cm® atunaueTata (EtOAc) 1 npomoinTe
UM peakumoHHyto konby. MNepeHecnTe 3T CMbIBbI B AENUTENBHY BOPOHKY C UCNONb30BaHNEM
nuneTku MNactepa.

2. BbinonHeHue akcTtpakumun. Mogoxaute noka Asa cnos pasgenstca. CobepuTe BOOHbIN Cnow B
konby OpneHmenepa Ha 50 cm® 6e3 winuda. Mcnonbays ManeHbKyl CTEKMSIHHYIO BOPOHKY,
nepeneiite OpraHMYeckMin CroW Yepes BepxHWii Wnud B Konby OpneHmeiiepa Ha 25 cm’.
CoxpaHute obe casbl!

3. MNepeHecuTe BOAHLIN CNOW M3 Konbbl OpneHmeiiepa Ha 50 cm® B OenUTEenbHY0 BOPOHKY,
MCronb3ays ManeHbKylo BOpoHKy. OTMepbTe elle 5 cM® aTunaueTata 1 NoBTOPUTE IKCTPAKLMIO
(nyHkt No. 11.2). OBbeauHuTe opraHudeckue asbl B konbe OpreHmeliepa Ha 25 cm®
CoxpaHute 0be dasbi!

4. BeinonHeHnne TCX. lNpoeepbTe nnactnuHky TCX nepen ee ucnonb3oBaHueM. [louapanaHHble
HerogHble NNacTUHKU MOXHO 3amMeHuTb 6e3 wTpadpa. HaHecute kapaHaalwloM Ha NAacTUHKY
NIMHUIO CTapTa M TOYKM HaHeCeHus naTeH obpasuoB. Hanuwute Homep 1 B KpYyXO4Yke M CBON
CTyQEeHYECKMN Ko BBEpPXY MNacTMHKU Kak 3TO noka3aHo Ha PucyHke 2. PacTBopuTe OaHHbIN
Bam o6pasen 2-auetoHadToHa B 6aHouke (Standard A) B ~2 cm® aTaHona (NnpnbnmauTensHo 1
nonHas cTeknsaHHas nuneTtka MNacTtepa). OTMeTbTe TpM CTApTOBbLIX MecTa Ang NaTeH Kak A, O1,
n O2. HaHnecute 1 pl (ogHo kacaHue 5 ul kanunnapa) ctaHgapTa A U opraHnyeckon asbl ns
nyHkta 11.3 (O1). NMaTHo O2 BbLI NOCTaBUTE MO3XeE.

JInHna dpoHTa antoeHTa -(D Kon cTynetta } MPUMEpHO 0.5 cm

o Qjo®

JIvHua crtapta “+

01 062 }o07cm

Standard A OpraHuyeckas asa
OpraHudeckas casa nocne LEenoYHoMN SKCTPaKLmK
nepea LWeno4YHoOn aKCTpakumnen

PucyHok 2. IHCTpyKuua ans pasmeTku nnactuHbl ans TCX.
5. poBeauTe aKCTPaKLMIO 06bEeAVHEHHON OpraHMyeckoit dasbl Asaxasl 5 cm® 5% pacTeopa

Na,CO;. Cobepute BoaHylo a3y B Ty xe konby OpneHmeiiepa Ha 50 cm® 6es wnuda,
Kyga cobupanu BogHyto hasy nocrne nepBon aKCTPaKLmm.

6. lMpomoiiTe opraHuMyeckylo ¢asy B BOpoHKe 5 cM® AenoHnsnposaHHOW BoAbl. [Jo6asbTe
BOOHYIO ha3dy K 06beAnHEHHbIM BOAHLIM 3KCTpakTam. [Nepenente opraHudeckyto ¢asy

PRACTICAL PROBLEMS, OFFICIAL KAZAKHSTAN VERSION 11



INTERNATIONAL CHEMISTRY OLYMPIAD / SLOVAKIA & CZECH REPUBLIC, 2018

KAZ-2

(O2) yepes BepxHWit LWNud B konby dpneHmeiiepa Ha 50 cm® co wnundom. Hanecute 1 pl
pacTteopa O2 Ha Bawy nnactuHky TCX, npurotoeneHHyto B nyHkTe |.4 (MnactmHka 1).

7. TMpoeeneHune aHanusa TCX. BosbmuTte ctakanuuk Ha 50 cm® n HanenTe B Hero ~ 2 cm® TLC
eluent. lMomectute Tyga nnactuHky TCX, HakpouTe cTakaHuuk 4dawedkon [letpn un
NOAOXANTE MOKa 3IHEHT He NoAHMMETCS A0 YpoBHA 0.5 CM OT BEpXHEro Kpasi nrnacTuHKM.
BbitaHnte nnactuHky TCX nUHUETOM, OTMETbTE (PPOHT 3MOEHTA M OCTaBbTE MMACTUHKY
NPOCOXHYTb Ha Bo3ayxe. [Nomectute nnactuHky TCX noag UV namny B BbITSXKHOM LLKady.
O6BeguTe KapaHgalwoM NposiBUBLUEECH NSATHA U paccuuTanTe Ry MCXOOHOro coeanHeHus
A v npoaykta B. NomecTtuTe cBoto nnactuHky TCX B NONUITUNEHOBLIN NAKET C 3aCTEXKOM
AN XpaHeHus.

} tod d3d y O dzfllgTHo hpoaykta B MOXeT MMeTb XBOCT Ha XpomMaTtorpamme, Mno3Tomy
nsberanite HaHeceHns n3bbiTka obpasua Ha NNacTUHy.

} tod d3d y @2z j HekOoTOpbIX criyyasax, ABa LONOSMHUTENbHbIX NATHA C OYEeHb HWU3KOW
CBETUMOCTbIO, KOTOpble COOTBETCTBYOT MNOOOYHLIM NpoAaykTamM, MoOryT ObiTb BUOHbI B
obbeanHeHHoW opraHundeckon dasze 01 n 02. B aTtom cnydae paccuutanTte 3HadyeHme Ry ans
NATHA/NSATEH C MakCMMaribHOW CBETUMOCTbHO.

1 tod d3j y G:.d&chy opraHnveckun crion 02 cogepxut oba BelecTBa, UCxogHoe A 1 NpoaykT
B, nosTopute akcTpakuuto pactsopom Na,COs; u Bogon (nyHkTsbl 1.5 1 11.6). B atom cnyyae Bbl
AormkHbl noBTopuTb TCX (MNnactuHka 2) n caatb ee. Ha 3Ty nnacTnMHKy HEOOX0OUMO HAHOCUTb
Tonbko ctaHaapT A n opraHunyeckyto dasy 02. [omeTbTe ee unpon 2 B KPYKOUKE M BaLUNM
CTYAEHYEeCKMM KOAOM Ha Bepxy nnacTuHkK. Mcnonb3ynte HOBYKHO MOPUMIO 3nt0eHTa Ans
antonpoBaHus MNnactuHkm 2.

P1.2 OTtBeTbTe Ha cnepywowme Bonpockl kacatenbHo [MnactmHkn(-ok) TCX. Onsa MNMnactuHkm 1

paccunTanTe 3HayeHnsa Ry ona coegmHeHnn A n B. 3anuwunte pesynbTaTtbl 4O BTOPOro 3Haka
rnocrie 3ansaTon.

Ha ocHoBaHun TCX Baw opraHunyeckui cnon O1 cogepxur:

OA HET

McxoaoHoe Belectso A C C

MpopykT B ¢ ¢

Ha ocHoBaHunn TCX Bawl KOHEYHbIV opraHnyeckuii cnon 02 cooepxur:
OA HET

WcxoaHoe BelectBo A C C

MpopykT B ¢ C

Pac4yet Ry(A):

Rf(A) =

Pac4yet R¢(B):

Ri(B) =
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lll. Peakuus c peareHTom Bpengn.

1 dzd 30 digfronb3ynte nepyatkn! PeareHT bpenian okpawmBaeT KOXy M noBepxHocTu. pu
nonagaHun Ha NoOBEPXHOCTb HEMEAJSIEHHO NPOoTpUTe 3TaHonoM. Ecnu HeoGxoamMmo, To 3amMeHuUTe
nepyaTku.

Pasorpente BoasiHyto 6aHio go 80 °C. NomecTnte MarHUTHbIA SKOpb B KONOy OprieHmenepa co
wnndom o6bemom 50 cm®, cogepxallyto opraHudeckyto dasy 02 u3 nyHkTa I1.6. [lobaebTe 0.300
r 2,4-guHutpodeHunrugpasmHa (DNPH). C nomowbio rpagynpoBaHHoro uunuvHapa otmepbte 10
cm® aTtaHona. [ins 6onee nonHoro nepeHoca DNPH B konby OpneHmeiiepa npomoiiTe 6aHouky 5 X
2 cm® (5 pas obbeme 2 cm®) aTaHoNa MCNONb3ys CTeKNAHHYo nuneTky Mactepa. MomecTute konby
OpreHmenepa B ropsidylo  BoAsHyt0 6GaH, nNpuUcoeauHUTE  XONOoAUNbHUK  (@aHaNormyHo
nokasaHHOMy Ha Pwuc. 1), KOTopbIn nNpeaBapuUTENbHO MPOMbLIIM 3TaHONMOM. Mcnonb3ysa BOPOHKY
nobaebTe 3 cm® 20%-Hoi HCI yepes Bepx xonoaunbHuka. MepemeLunBainTe peakLMOHHY CMECh
2 muHyTbl Npy 80 °C. HabniogarTte obpasoBaHmne KpacuBbIX OpaHXEBbIX KpucTanoB npoaykra C.
lMocne 3TOro BBLIKNIOYMTE HArpeB MNNUTKA-MELankm W u3BnekuTe konby u3 BogsHom OaHw.
(I dzd d30 dgdcanirecb TonbKO Nanku, konba — ropsiyas.) [ante peakuMOHHON CMeCU OXNaanuTcs
15 MUHYT, a nocne — NoMecTuTe Konby B XONMOAHYK BOAsHYK 6aHO (NONyYEeHHYK BbITMBAHWEM
XOJI0ZHOW BOAONPOBOAHON BOAbI B cTakaH o6bemom 150 cmd).

IV. BbiaeneHune npoayKkToB

1. MpoBepbTe pH o6beagmHeHHON BogHOW dasbl, nonydeHHown B nyHkTe |.6. MNogkucnnte e€ oo
pH 2 (npoeepbTe pH npu nomowm mHaMKaTopHon Gymarn) octopoxHo fobasnsas 20%-Hbin
pacteop HCI (ans aToro gormkHo notpe6osaThest npuMepHo 2 cm® pacteopa HCI). Habniogaiite
o6pasoBaHue 6enoro ocagka npoaykra B.

2. Cobepute ycraHoBky ans dunbtpoBaHua (Puc. 3). Vcnonb3ynte CTEKNsHHbING UnbTp C
NMOPUCTOCTBI0 S2 (NOMEYEHHbIN BenbiM KPY)KOUKOM) U He 3abyabTe 3akpenuTb YCTaHOBKY C
nomMoLlb0 Manon nanku. NpucoeauHuTe BakKyyMHbIN LnaHr Kk konbe ByHaeHa. AkkypaTHO
BblienTe cycneHsuno npogykra B (nyHkT 1V.1) B CTeknsHHbIM punbTp, obs3aTenbHO gante
ocafky oceCTb Ha (unbTp, U OTKpouUTe KpaH C BakyymoM. 1 1 R ¢ R yBegomute
nabopaHTa nepea n nocne UMCNonb30BaHUA BaKyyMHoOro kpaHa! [pomolite ocagok aBaxkabl
NOPLMSMI [ENOHU3NPOBAHHON BOAbI No 6 cM® noka pH dunbTpaTta He CTaHeT NpuUMepHoO 6.
OcTaBbTe 0cagok Ha (unbTpe Ha 5 MUHYT NMpWM NOAKMIOYEHHOM Bakyyme 4TOObl yaanuTb
OonbLyto YacTb Bogbl. OTCOEAMHUTE UCTOYHMK BakyyMa. Mcnonb3ynTe wnatensb Ans nepeHoca
Benoro npoaykta B B cTeknsaHHyo 6aHouky nognucaHHyto Student code B. lNocne nepeHoca
BelLecTBa He 3akpbiBanTe GaHOYKY YTOObI AaTh BELWECTBY BbICOXHYTb. Bbinente dunbTpaT B
pakoBWHY 1 NpomMonTe konby byH3eHa.

} tod d3d u GbyiagTE OCTOPOXKHBLI YTOOLI HE HACKPECTU CTekna 13 punbTpa B Ball NpoaykT!
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] CreknsHHbIA UnbTp
nopucTocTbio S2 nnn S3

— : Pe3nHOoBLIN yNNOTHUTEND
OTBOA ANs Bakyyma

PucyHok 3. YcTaHoBka Anst unbTpoBaHUS OTCacbiBAHUEM.

3. Cobepute ycTtaHOBKY AN (unbTPOBaHMA B BaKyyme WCMNOMb3ys CTEKMAHHbIA unbTp C
MOPUCTOCTbIO S3  (MOMEYEHHbLIN OpaHXEBbIM KPYXOYKOM) Tak Xe, Kak B nyHkTe [V.2.
MepemecTtute cycneHsmto npogykta C (nyHKT lll) HA CTEKNSIHHBLIN PUIBLTP, NOAOXANTE MUHYTY U
oTkponTe BakyyM. HE nepemewmBante u He ckpebuTe wnatenem 0Cagok BO BpeMs
(punNbTPOBaHWS U MNPOMbIBaHUS BO u3bexaHue npocaynmBaHMs ocagka CKBO3b UNbTP.
Mpomoiite ocaaok Tpu pasa no 5 cm® ataHona (Bcero 15 cm®) oo Tex nop, noka pH unbTpara
He CTaHeT HenTpasnbHbIM. [locne aToro, oTcacbliBanTe OCafoK Ha PUIbTPE B TEYEHNE 5 MUHYT.
lMepekponTe BakyyMHbIA KpaH U OTCOoeauHuTe wnaHr. Vicnonb3ynTte wnatens A58 nepeHoca
opanxeBoro npoaykta C B cTeknsHHyto 6aHo4Ky, noMmedeHHyto Student code C n octaBbTe ee
OTKPbITOWN Ha CTONe Ans BbiCbiXxaHus. Boinente ounbtpat B OyThinky Organic waste.

1 tod d3d W:dEdmef gpoayKT npoLen Yepes NopucTbin PUnbTp, OTOUNBLTPYNTE CYCNneH3nto eLle
pa3. Ecnvn npoaykT npoLuen yepes nopucTbii unbTp CHOBA, 00paTuTecCh K labopaHTy.

Baw nabopaHT nognuweT Ballu NNCTbI OTBETOB 1 3abepeT co cTona:
o CreknsiHHble BaHOYKM nomedeHHble Student code B u Student code C, B KOTOpPbIX
Haxo4ATCAa BaLW NPOOYKTI;
e [InactmHkn TCX B nNONUITMNEHOBOM MaKeTe C 3acCTeXKOW, OTMEYEHHbIM BaLUUM
CTyaeH4YecKum Koaom
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MepenaHHble obpa3ubl:

MpoaykT B G
Mpoaykt C C
TCX nnactuHka 1 C
TCX nnactmHka 2 (ecnm Heobxogumo) C
Moanucu:
CtyneHnt JlabopaHT
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|'|pa|('|'y|t.|ec|(a;| Bonpoc 21 122|123 | 24 2.5 2.6 Bcero
3apaua P2 Oukn 30 (3|7 |3 |4] 6 80

13 6annos PesynbTtar

3anava P2. Peakuus co cBeYeHmEM

JlloMMHON — XOpOLWO M3BECTHbIA XeMorntoMmuHodop. B npucyTcTBuM KatanusaTtopa, Hanpumep,
Cu?*, OH pearvpyeT C OKUCIMTENSMM, CaMbIM TUMMYHBLIM M3 KOTOpbIX sBnsetca H,O,, obpasys
3NEKTPOHHO-BO30YXAEHHbIe NpoayKThl. [MocnegHne nepexogaT B OCHOBHOE COCTOsIHME, UCnyckast
ronybow cBerT:

NH, O NH, O NH, O
H,0,/Cu?*
@ e @it @::t + Ny + hv (425 Hwm)

JliommHon O

OTy peakumnto MOXHO OCYLLIECTBUTbL B PEXMME XMMUYECKUX YacoB, MPU KOTOPOM CBET NosABseTcs
He cpasy, a Yepe3 HeKOTopoe Bpems, Ha3blBaeMoe MHAYKUMOHHbLIM nepuofoM. MNpu fgobasneHnn
unctenHa, Cu(ll) socctaHaBnuBaeTca o Cu(l) u ceasbiBaetca B komnnekc Cu(l)-umncrtenH,
KOTOpbIN He okucnsieT nomMuHon. OpHako, 3TO MHrMbupoBaHue BpemeHHoe. Psaa peakuun ¢
yyactvem H,O, NpMBOAUT K NOCTENEHHOMY OKUCIIEHUIO LIUCTENHA:

H,O
2 HS 202 HOOC S
COOH o Y s COOH
Luctenn NH; LuncTuH

Mocne Toro, kak Becb uuctemH okucnuted, Cu(l) obpatHo npespawaetca B Cu(ll), w
KaTanuTuyeckass akTMBHOCTb BOCCTaHaBnvBaeTcd. B 3T10T MomeHT npowucxoguT ronybas
XEeMOJIOMUHECLIEHTHAA BChNbllIKa. Bpemsa nosABneHust BCMbIWKWM MOXET MCNonb3oBaTbCA AOns
N3y4YeHUS CKOPOCTU OKUCINEHNS LUMCTEMHA C MeAHbIM KaTanu3aTtopom.

MeTtoauka

1 dzd d30 d&ckpacTBOpbI M NUNETKM AepXuTe nofanblue OT SNeKTPonnTok!

Hebonbline naMeHeHnss TemnepaTtypbl He BbI30BYT Npobrnem, Tak Kak Bawuv pesynbTatbl OyaoyT
OLEHMBATbLCA C y4eTOM TON TeMnepaTypbl, KOTOPYHO Bbl yKaxeTe. Bbl Takke He notepseTe 6annos,
Aaxe ecnv Bbl MNpuBedeTe [AaHHble nNpu pasHblx Temnepatypax. OpHako, 4pe3MepHOoro
HarpeBaHVsi, KOTOpPOe MOXET Cry4YnTbCA BONU3W INeKTPonNnuTkK, cnegyet nsberaTtb.

1 O dAmnucbiBanTe BCe 3Ha4YeHUs C TpebyeMbiM YMCMOM 3Havawmux umdp vnm 3Hakos nocne
3anaTon. [pyboe OKpyrneHve MOoXeT MPUMBECTM K TOMY, YTO NPaBuUMbHbIA OTBET Henb3a byget
OTSIMYNTL OT HENPABUITLHOIO.
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O6LwWwuM NnNaH aKcnepumeHTa

B yactm | Bam Hago OyneT pas3baBuTb OBa WCXOAHbLIX pacTBopa, KOTopble AaHbl B Goree
KOHLIeHTpUpoBaHHOM Buge. B yactu |l Bbl M3mMepute BpemMsi NPOXOXAEHWUs peakuuu Ans AByX
HabopOB KOHLIEHTPaLUUii peareHToB, KOTOpble NPVUBEAEHbI B Tabnuue:

O61bem B YepHOM Npodupke B npobupke dnnengopdca
Water Luminol in NaOH Cys dil. Cu H,0, dil.
Ha6op Ne1 | 3.00 cm® 2.50 cm® 3.30 cm® 0.50 cm® 0.70 cm®
Ha6op Ne2 | 3.30 cm® 2.50 cm® 3.30 cm® 0.50 cm® 0.40 cm®

Mbl pekomMeHayem, YTOObI nepen Tem, Kak cgenatb TOYHblE U3MepeHUd, Bbl NMpoBesrun I'IpO6HbIl7I
SKCNepuMeHT, YTOObI MOHATb MEeTOOUKY.

lMockonbKy CKOPOCTb peakumyM 3aBUCUT OT TemnepaTypbl, 3Ha4YeHus TemnepaTypbl Hago
3anucbiBaTb BO BCEX OMbiTax. TemnepaTypy peakuMOHHOW cMmecu Hago mamepuTb CPA3Y XKE
MOCIJIE TOIO, kak Bbl 3anucanv BpeMs MosiBIIEHNS roriyboin BCNbILLKK.

Mpy KaXkaoM M3MepPEeHUN 3HAYEHUE TemnepaTypbl, yKkasaHHOe Ha Aucniee TepMoMeTpa, AOSHKHO
OblTb CKOPPEKTUPOBaHO nyTem [o6aBneHUss KanuMbpoBOYHOM MOCTOSIHHOWM TepmomeTpa. JTa
NOCTOSIHHAs 3anMcaHa Ha NUCTKe, HaxoasLeMcsl B Kop3vHe ans 3agaun 2.

Mocne atoro kaxpoe Bpema peakuuun t(x °C), namepeHHoe npu X °C (CKOppeKTUpPOBAHHOE),
Heob6xoanmo nepecumTaTth Ha Bpemd t(25 °C), 3a koTopoe peakums npotekana 6ul npu 25 °C. Ons
3T0ro 3Ha4veHue t(x °C) Hago NPOCTO YMHOXWUTb HA HOPMUPOBOYHBINA KOSMAMULUMEHT Ny_,os:

t25°C =ny_ 5t x°C

3HayeHs1 HOPMMPOBOYHbIX KOI(DMPULIMEHTOB Ny .5 NPU Pas3NUYHbIX TeMnepaTypax NpuMBeAeHbl B
Tabnuue P2 B KOHLie TEKCcTa 3aaadu.

|. Pas6aBneHne MCXOA4HbIX KOHLEHTPUPOBaHHbIX PacTBOPOB

M3HauanbHO BaM AaHbl KOHLIEHTPUPOBaHHbIe pacTBopbl H,0; (2.00 Monbxam ) n uuctemna (0.100
Monbxam2), ob6osHaueHHble H,O, conc. n Cys conc. Wcnonb3ys nunetky Mopa Ha 5 cm® u
MepHyto konby Ha 50 cm®, pasbasbTe 5.00 cm® kaxgoro M3 aTmx pacteopoB Ao 50.00 cm®
AENOHM3NPOBaAHHOWN BOAOW M nepeHecuTe pa3baBneHHble pacTBOpbl B ByTbiNoYkn, 0603HAYEHHbIE
H,O, dil. n Cys dil.

Ana wn3amepeHns o6BLEMOB MNOAMULIMTE MapKepoOM MNUMNETKU ONs KaXOoro U3 peakTUBOB U
ncnonb3yiiTe Tonbko ux. Munetkn Ha 5 cm® npegHasHayeHsbl Ans pacteopos Luminol in NaOH,
Cys dil., n Water, nunetku Ha 1 cm® — ansa pacteopos Cu (2.00 mmonbxam ) u H,0, dil.

Il. MeToguka npoBegeHNA peakuum
1 dzd d30:d@dexne Yem BbINOMNHATL AKCNEPUMEHT, BHUMATENBbHO NpodnTanTe Becb pasgen ll.

1. MNocTtaBbTe 4epHyto Npobupky B kOMNGy JprneHmernepa, BbINOSHAKOLWY POfb AepXKaTens.
Mcnonb3ys cooTBeTCTBYIOLLME NMUNETKU, NepeHecutTe B Npobupky Heobxoanmble o6bembl BOAbI
n pacteopos Luminol in NaOH u Cys dil.
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. MocTtaBbTe Npobupky dnneHaopda B NNacTUKOBLIN CTakaHYMK U BHECUTE B Hee Heobxoammble
obbembl pactBopoB Cu n H,O, dil.

. Cpa3sy xe, 6e3 npomeaneHusi akkypaTHO BHecuTe Npobupky AnneHgopda BHYTPb YepHOW
npobupkn. To HaJo caenaTb OYeHb OCTOPOXHO, HEe NepeMellMBas ABa pacTeopa!

. 3akponTe 4YepHyro NpoOMpKy 3aBUHYMBAIOLLENCS KPbILWKOW. Y6eanTech, YTO Kpbllika 3akpbiTa
NNOTHO, TaK Kak npobupky npugetca Tpsactu. | dzd d3O.d4de] 3aBMHUYMBaNTE KpPbILKY
Yyepecuyp CUIbHO, MHa4e Npobupka TPECHET M HAYHET NpoTekaTb. Ecnu 310 npomsoLwno, Hago
cpasy e nonpocuTb 3ameHy (wTpad 3a 31o 6GyaeT No obbl4HbIM NpaBunam).

. MpurotoBbTE CEKYHOAOMEP U BO3bMUTE €r0 B PyKy. 3anycTute cekyHaoMep B TOT MOMEHT, Koraa
Bbl HAYHETE TPSICTU YEepHyl NPOGUPKY AONS NepeMeluvMBaHUsi pacTBOPOB BHYTpU Hee. [ns
TLWaTeNbHOro NepemMeLlBaHnst Ha4o CUMbHO TPSICTM B TedeHue nepBbix 10 cekyHa, He MeHbLUe.

. Mocne atoro noctaBbTe Npobupky obpaTHO B kOnby JpneHmerepa, CHUMUTE KPbILLKY W
BHUMATENbHO HabnoganTe cBepxy 3a pacTBOpPOM BHYyTpu Hee. OT sApkoro cBeTa nydile
3acCnoHNTb NPOBMpPKY NagoHbI. Yepes HEKOTOpPOoe BpPeEMS Bbl YBMOUTE SIPKYHO ronybyto BCMbILLKY
no BceMy ob6bemMy pacTtBopa. B aTOT MOMEHT ocTaHOBUTE CEKYHAOMEP.

. Cpasy e nocne BCMbILKA BCTaBbTE METANIMYECKUA 30HA LMEPOBOrO TEPMOMETPA BHYTPb
yepHou nNpobupku. MogoxauTe, Noka nokasaHusa ctabunusmpytotes (06bidHo oT 10 go 30 ¢), n
3anunTe NokasaHus cekyHaomMepa u TepMomeTpa.

. C nomoLublo NnHUETa BbIHbTE NPOOMpKY dnneHaopda 3 YepHowm npobupku. lNMocne kaxgoro
3KCMepuMeHTa Hago BbIMUTb M3 MPOOMPOK PacTBOPbLI, NMPOMbITb MPOOMPKM M NPOTEPETb WX
Aocyxa OymaxHbiMu candeTkamu.
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O6paboTka n3amepeHHbIX AaHHbIX

P2.1 B Tabnuuy, nNpuBEAEHHYK HWXEe, 3anuwnTe MoNyYeHHble pesynbTatbl Ans  Habopa
KoHueHTpauun Ne 1. K Temnepartype, nokasaHHOW TEpMOMETPOM, npubaBbTe
KanubpoBOYHYIO MOCTOSIHHYKO TepMomeTpa. [ns Kagow MorydYeHHOW TemnepaTtypbl U3
Tabnuubl P2 (B KOHUe 3apaHus) BblbepuTe HOPMUPOBOYHBLIA KOIMMPUUMEHT Ny o5 WU
nepecuntante Bpemsi peakumm Ha 25 °C. Ecnu Bawa Temnepartypa BbIXOOUT 3a npegernbl
3HayeHMn B Tabnuue P2 (4TO ManoBeposiTHO), obpaTuTecb 3a 3HAYEeHWEM Ny o5 K
nabopaHTy.

1 tod d3j WO dofgelnHocTs UM3MepeHus obbemoB coctasBnsieT #0.1 cMm®, norpelwHocTb

HOPMWPOBAHHOrO BpEMEHM peakumn ansa Habopa Ne 1 paBHa +2.3 c.

(denanTte CTONbKO M3MEPEHUI, CKONBbKO CYMTAETE HYXXHbIM. HET HE06X04MMOCTM 3anNoNHATL BCE
CcTpokn Tabnuupl. OueHmMBaTbCA ByOYT TONLKO MPUHATLIE BAMU 3HAYEHMS.)

TemnepaTtypa
Bpems
peakuun Ha gucnnee CkoppeKTupoBaHHas Bpems peakuum,
TepMomeTpa o
Homep [c] [°C] Temnepartypa [°C] HOpMUpOBaHHOEe
onbITa 1 undpa 1 wdbpa 1 undpa nocne Ha 25 °C [c]
nocne nocne 3anaTou 3 3HavaLme Lmdpbl
sansTon 3anaTon
1
Habop 2
KOHLEeH-
Tpauuun 3
Nel

MpuHATOE BaMn 3HA4YEHNE HOPMUPOBAHHOIO BPEMEHU peakLum
ana Habopa koHueHTpaumn Nel
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P2.2 B T1abnuuy Hwke 3anuwmnte pesynbTatbl U3MEPEHWN, 3HAYEHUSI CKOPPEKTUPOBAHHOM
TemnepaTtypbl 1 BPEMEHW peakLmn, HOpMUpoBaHHOIo Ha 25 °C, ansa Habopa KoHUeHTpauun

Ne2.

} tod d3d WO dofgewHocTs m3MepeHuss obbemoB cocTtaBnsieT +0.1

HOPMWPOBAHHOIO BPEMEHU peakuum ans Habopa Ne2 pasHa 3.0 c.

3

CM™; TMOrpewHoCTb

(denanTte CTONbLKO U3MEPEHUN, CKOMBbKO cUYUTaeTe HyXXHbiM. HeT HeobxoammocTu 3anofHATb Bce
cTpoku Tabnuubl. OueHmBaTbCca 6yQyT TONMLKO NPUHATLIE BaMU 3HAYEHUS.)

Boemsi TemnepaTtypa
egk un Ha aucnnee CKkoppeKkTupoBaHHas Bpewms peakuuy,
peaky TepMomeTpa PP P A HOPMUPOBaHHOE
Homep [c] °C] Temnepartypa [°C] Ha 25 °C [c]
onbiTa 1 undppa 1 undpa nocne
nocne 1nuomc(1*1)2a 3ansTom 3 3Havalue
3ansaTon - Unchpbl
3anaTon
1
Habop 2
KOHLIEeH-
Tpauumn 3
Ne2
MpuHSATOE BaMn 3Ha4YE€HME HOPMUPOBAHHOIO BPEMEHU peakLum
Onsi Habopa KoHUeHTpauun Ne2
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P2.3 Ha ocHoBe onucaHnsi METOAMKM U KOHLIEHTPaUMA UCXOOHbIX pacTBOPOB (NPUBEAEHHbIX B
cnmncke peakTmeBoB M B Yactn | meToauku), paccyMtanTe HavanbHble KOHLEeHTpauuu
uuctemHa, megm n H,O, onsa o6omnx HabopoB KOHLEHTPALNIA.

Bbipasute B MYHyTax NpuHATbIE BaMW 3Ha4YeHUA BpEMeHU peakumu (t; 1 t) 3 nyHkrtos P2.1
n P2.2 n paccumtante COOTBETCTBYIOLLUME 3HAYEHUSA CKOPOCTM peakumm pacxodoBaHWUS
unuctemHa (vi n V,) B MMOSbXAM >XMUH 2. MNpumnte, 4TO 3Ta CKOPOCTb OCTaeTcd
MOCTOSIHHOW B TeYEHMe BCEW peakuuu.

Ecnu Bbl HE cmornM nony4uMTb OTBET, AN MOCMNEAYHLWNX pacyeToB NPUMUTE 3HAYeHue
cKkopocTu peakummn pasHoe 11.50 ansa Habopa Ne1 n 5.500 gns Habopa Ne2.

HavanbHble KOHUEeHTpauum

-3 MpuHsaToe
[MMonbxam™] CKOpOCTb peakuum
BPEMA PEAKUMN | 1 Mmonbxam xmun™]
3 3Havawme umdpbl [MuH] A
4 sHaualme 4 3Havalyme
LUucTeunH Meat H,0, Lunchpbl Lndpel
[Cu]
Ha6op
KoHL. Nel
HaGop
KOHL,. Ne2

P2.4 CuunTas, 4TO CKOPOCTb peakLun MOXHO Bblpa3uTb CTENEHHOW 3aBUCUMOCTLIO
v=Kk H202 P

paccuuTanTe Ha OCHOBE BaLLMX SKCMEPUMEHTArbHbIX AaHHbIX NOPSAAOK peakumm p no H,0,.
MNpuBeanTe Balum pacyeTbl 1 3anULINTE OTBET C 2 3HaKaMu nocne 3ansiTomn.

OrBer: p=

PacueTsl:
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Bonee TOYHO 3aBMCUMMOCTb CKOPOCTM peakuuMyM OKUCHIEHWUs LUCTEMHA OT KOHLUEHTpauuin

OnncbiBaeTCsA BblpaXeHNnem:

V= kp H202 Cu +k2 Cu

Mcnonb3ysa gaHHble M3 n. P2.3, nonyuute BblpaXeHue Ans CKOPOCTU peakumm V Kak
NUHeNnHon dyHKUMN KoHueHTpauuun [H,O,], HanguTe TaHreHc yrna HaknoHa W TO4Ky
nepeceyeHns ¢ BepTUKanNbHOM OCbio. 3anuunte OTBET C TOYHOCTbIO 4 3Havawme umdpbl.

Ecnu Bbl HE CMOIMNM HAWTK OTBET, UCNONbL3YNTE AN pacyeToB 3Ha4YeHna O©= b = 11.50.

OTtBeT (pacqubl npnBOoONTb HE HYXHO, HE 3a6y/:u>Te npo eanHnubI VI3MepeHI/IFI)Z

v=aH,O, +Db a= b=

Mcnonbsysa pesynbTaTthl U3 n. P2.5, paccuntante KOHCTaHTbl ckopocTh ki u k. 3anuwmrte

OTBET C TOYHOCTbIO 3 3Havawme Undpsol.

OtBeT (He 3abyabTe NPo eauHULbI UBMEPEHNS):

k]_: k2:

PacueThl:
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Ta6bnuua P2. HopMnpoBo4YHble KOSMMMUUMNEHTBI N,_o5 OIS NepecyeTa BPEMEH peakuum Npu pasHbiX
TeMmnepaTypax Ha Temnepatypy 25.0 °C. “Temp °C” — Temnepatypa B °C, “Set #1” — Habop Ne 1, “Set
#2” — Habop Ne 2.

TemP | set#1 | set#2 TeMP- | set#1 | setwz TemP | set#1 | Set#2
22.0 | 08017 | 0.8221 257 | 10536 | 1.0474 204 | 13929 | 13424
221 | 0.8076 | 0.8274 258 | 10614 | 10543 205 | 14036 | 13515
222 | 0.8135 | 0.8328 259 | 10694 | 1.0613 206 | 14143 | 13607
223 | 0.8195 | 0.8382 26.0 | 1.0774 | 1.0684 207 | 14252 | 1.3700
224 | 0.8255 | 0.8437 264 | 1.0855 | 1.0755 208 | 14361 | 1.3793
225 | 0.8316 | 0.8492 262 | 1.0937 | 1.0827 209 | 14471 | 1.3888
22.6 | 0.8377 | 0.8547 26.3 | 1.1019 | 1.0899 30.0 | 14582 | 1.3983
227 | 0.8438 | 0.8603 264 | 1.1102 | 1.0972 301 | 14694 | 1.4078
22.8 | 0.8500 | 0.8659 265 | 1.1186 | 1.1045 302 | 14807 | 14175
22.9 | 0.8563 | 08715 26.6 | 1.1270 | 1.1119 30.3 | 14921 | 14272
23.0 | 0.8626 | 0.8772 267 | 1.1355 | 1.1194 304 | 15035 | 14369
231 | 0.8690 | 0.8829 26.8 | 1.1441 | 1.1268 30.5 | 15151 | 14468
232 | 0.8754 | 0.8887 269 | 11527 | 11344 306 | 15267 | 14567
233 | 0.8818 | 0.8945 27.0 | 11614 | 1.1420 307 | 15385 | 14667
234 | 0.8884 | 0.9004 274 | 11702 | 1.1497 30.8 | 1.5503 | 1.4768
235 | 0.8949 | 0.9063 272 | 11790 | 11574 309 | 1.5623 | 1.4869
236 | 0.9015 | 0.9122 27.3 | 1.1879 | 1.1651 31.0 | 1.5743 | 1.4972
237 | 0.9082 | 0.9182 274 | 1.1969 | 1.1730 311 | 1.5865 | 1.5075
238 | 0.9149 | 0.9242 27.5 | 1.2060 | 1.1809 312 | 1.5987 | 1.5179
239 | 0.9217 | 0.9303 27.6 | 12151 | 1.1888 31.3 | 1.6111 | 1.5283
240 | 0.9285 | 0.9364 27.7 | 12243 | 11968 314 | 16235 | 15388
241 | 0.9354 | 0.9425 27.8 | 12336 | 12049 31.5 | 1.6360 | 1.5495
242 | 0.9424 | 0.9487 27.9 | 12430 | 12130 31.6 | 1.6487 | 1.5602
243 | 0.9494 | 0.9550 280 | 12524 | 12212 317 | 1.6614 | 1.5709
244 | 0.9564 | 0.9613 284 | 12619 | 1.2204 31.8 | 1.6743 | 15818
245 | 0.9636 | 0.9676 282 | 12715 | 12377 319 | 1.6872 | 15027
246 | 0.9707 | 0.9740 283 | 12812 | 1.2461 320 | 1.7003 | 1.6038
247 | 0.9780 | 0.9804 284 | 12909 | 1.2545 321 | 1.7135 | 16149
248 | 0.9852 | 0.9869 285 | 1.3008 | 1.2630 322 | 1.7268 | 16260
249 | 09926 | 0.9934 286 | 13107 | 12716 323 | 1.7402 | 16373
25.0 | 1.0000 | 1.0000 28.7 | 13207 | 1.2802 324 | 17536 | 16487
251 | 1.0075 | 1.0066 28.8 | 1.3307 | 1.2889 325 | 1.7673 | 1.6601
25.2 | 1.0150 | 1.0133 28.9 | 1.3400 | 1.2976 326 | 1.7810 | 16716
25.3 | 1.0226 | 1.0200 200 | 13511 | 1.3064 327 | 1.7948 | 16833
254 | 1.0302 | 1.0268 201 | 13615 | 1.3153 32.8 | 1.8087 | 16950
255 | 1.0379 | 1.0336 202 | 13719 | 13243 329 | 18228 | 1.7068
256 | 1.0457 | 1.0404 203 | 13823 | 13333 330 | 1.8370 | 1.7186
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MpakTuyeckas
3apgava 3
13 6annos

Bonpoc 3.1 3.2 3.3 3.4 3.5
Oukm 3 20 2 2 16
PesynbTat
Bonpoc 3.6 3.7 3.8 3.9 3.10 Bcero
Ouykm 4 20 2 4 2 75
PesynbTat

3anava P3. oeHTndukaums MuHepanbHOWN BOb!

B Cnosakun 3apermncTpnposaHo MHOro BuMAOB NpPUPOAHLIX MUHEeparbHbIX BOA. MaccoBas
KOHUEHTpauuna Hanbornee Ba)KHbIX MOHOB B TaKOW BOAe NpMBOOUNTCA HaA yNaKOBKe.

Bawa 3agava 3akntoyaetcs B maeHTudmkaumm ToproBon mapkm (n3 Tabnvupbl P3.1) BblgaHHOro
BaM obpasua MMHepanbHON BOAbI.

} tod d3d W E@gnnHOCTLIO yaaneH ns BbigaHHoOro Bam obpasua.

Ta6bnuua P3.1. MaccoBasi KOHLEHTpauUMsi MOHOB B HEKOTOPbIX Buaax CroBauKUX MUHepasbHbIX Bog (no
JAaHHbIM NMPOM3BOAUTENS BOAbI).

MaccoBas KOHLUeHTpauuAa NoHa, MI"(,III,M_3

Ne. ToproBas
Mapka ca* Mg?* Na* K" cI- S0,  HCO;

1 KI §gtorn&90 74 71 16 15 89 1 34
2 Budi gs k § 200 50 445 50 25 433 1 53
3 Bal dovs k §378 94 90 0 78 215 1 55
4 Santovka 215 67 380 45 177 250 1 46
5 Slatina 100 45 166 40 104 168 65
6 Fatra 45 48 550 16 36 111 1 609
7 Oubovni anHl= 173 174 5 10 20 1 73
8 Gemerka 376 115 85 0 30 257 1 53
9 Salvator 473 161 214 30 116 124 2 58
10 Brusnianka 305 101 187 35 59 774 88
11 Maxia 436 136 107 18 37 379 1 71
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1 tod 3 4Oded v :

1.a lMepeHecute B  MepHbii  uunuHap 5.00 cm® |

1.b  [HobaBbTe 3-4 kannu pacTBopa WHAMKaTOpa

Mpun 3anucK pacyeToB 06a3aTENbHO MCMOMb3yNTE 0B03HAYEHUSA NEPEMEHHBIX, YKa3aHHble B
TeKkcTe 3agauun.

Bam BblioaHa Habyxwaa katnoHoobmeHHas cmona (Catex) B H' dopme. Wcnonbayiite
TONCTYI0 NMACTUKOBYKD MAcTEPOBCKY0 NUNETKY Ana paboTtbl ¢ Hen. Cmona He formkHa ObiTb
cyxon. Ecnn oHa HemMHoro nogcoxna, nobaebTe K HE AEMOHU30BaHHYO BOAY.

MonsipHble KOHUEHTpaumm UCNosb3yeMblX CTaHAAPTHbLIX PAaCTBOPOB:

c(NaOH) = 0.2660 monbxam™®  c(EDTA) = 5.965 x 10™° Mmonbxam ™

MeToaunka akcrnepumeHTa

KaTnoHoobmeHHon cmornbl Catex (cm. puc.) (obvem V1). C
MOMOLLBI  OEVMOHW30BaHHOW  BOAbl  KONMMYECTBEHHO
nepeHecuTe OTMEPEHHOE KOMMYECTBO CMOIbl B Konby ans
TuTpoBaHus. [loGaBbTe B 3Ty KONOY HEKOTOPOE KOJNIMYECTBO
BoAbl  (4TOObI  CycneH3uMi  MOXHO  ObIfNo  nerko
nepemMeLlnBaTb, a Takke MOXHO Obino 6bl HabngaTh LBeT
pacTBopa Hag MOHOOOMEHHOW CMOSOoN).

g < YpoBseHb Catex

6pomTumonosoro  rony6oro (BTB) 4 npumepHo 1T (5.00 cm)

(nonoBnHa  nnactmkoBon  noxkn)  TBepgoro  NacCl.
Mepemewante cycneH3nio OO MOMHOrO PacTBOPEHMS COMW,
a 3aTtem OTTUTPYWTE CTaHAapPTHbIM PacTBOPOM rMapokcmaa
HaTpua (obbem V2) [o nepexoga OKpackMm OT xenton Ao ronybon. BOnmsm  TOYKM
9KBUBANEHTHOCTU TUTPYWTE MEANEHHO MpPU 3HEPrMYHOM MepemMelunBaHuM Ansg TOoro, 4Tobbl
AaTb BO3MOXHOCTb aHanu3vpyemoMmy BellecTBy npoanddyHanpoBatb U3 ckeneta Habyxmx
rpaHyn cMmorbl B pactBop. [oBTOpuTE TUTPOBaHNE HEOOXO4MMOE YNCIO pas.

a4
i)

e

1.c Nocne OKOHYaHUA TUTPOBaHMA Kaxagoro obpasua criente 6onblly0 YacTb BOAHOrO pacteBopa

Hag CMOMON, a OCTaBLUYKCHA CYCNEH3U0 NnepeHecuTe B KOHTEMHeEp ANA OTXOAOB C HaAMUCHIO
Waste catex.
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P3.1 3anuwunte ypaBHEHWS BCEX XMMUYECKMX peakuun, npoTekawwmx B pasgene 1.
ypaBHeHusix ans cmonbl B H dhopme ncnonbayinte ob6o3HadeHne R-H, a ans nHavkartopa -

Hind.

P3.2 3aHecuTe aKkcnepumeHTanbHble AaHHble B Tabnuuy.

(He obszaTenbHO 3anonHATbL BCE CTPOKM)

B

Homep O6LeM cMonbl Catex O6bem nspacxonoBaHHOIO
TUTPOBaHUA V1 [em] pactBopa NaOH
Ne [e V2 [em]
1
2 5.00
3
MpuHATOE Bamu Ansi pac4eToB 3HayYeHune V2
¢ 4 3HavYawummn umdpamm
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P3.3 lNpueeante dopmyny Ana pacdeta W, WUCMONb3ys MPUHATOE BaMu 3HadvyeHne V2,
paccuuTanTe MOHOOBMeHHY0 eMKoCTb cMmonbl Q,(HY) B MMonbxem ™3,

PacueTbl:

Ecnu y Bac He nonyunnocb paccuutath BenuuuHy Q,(H'), npu nocnegyowmx pacyetax
ncnonb3yiiTe ANs Hee 3HayeHne 1.40 MMonbXcm ™,

2.a C nOMOLWbI0O MepHOro LuunuHapa oTmepbTe 5.00 com® cmonbl Catex (o6bem V3).
KonnyecTBeHHO nepeHecuTe CcMory B cTakaH Ha 250 cm®. C NOMOLLbIO MUAETKM Mopa nobaebTe
B cTakaH anukeoty 50.00 cm® BbigaHHoOro Bam o6pasua MuHepanbHoit Boabl (06bem V4) u
TWaTenbHO NepemeLlanTe MonyYeHHYI CMeCb B TeYeHWe NpUMMEpHO 5 MUuHYT. McnonbayiTte
Konby OpneHmeriepa Kak gepxartenb ana dwunbTpa, a Takke ans cbopa dwunbTparta.
OTtdounbTpynTe cycneH3mto Catex yepes CTEKIAHHbIN UNbTp C MOPUCTOCTbIO S1, npomonTte
cmony Ha unbTpe AEMOHM30BAHHOW BOAOW A0 HeuTpanbHoro pH (nposepbTe ¢ noMoLybio pH
Oymarkku). Boinente punbTpaTt B pakoBUHY.

2.b C nomoLlblo AENOHN30BaHHOW BOAbI KONMYECTBEHHO nepeHecuTte cmony Catex ¢ dunbTpa B
konby Ans TMTpoBaHuWS.

2.c JobaBbTe B kONby 3—4 kannu nHaukatopa GpomTmumonosoro ronyboro (BTB), npumepHo 11
(nonosunHa nnactukoson noxku) TtBepgoro NaCl mn oTTuTpyrTe nocne nepemMellmMBaHus
CYCNEH310 CTaHAapTHbIM pacTBOPOM rugpokcuga Hatpus (o6bem V5) 4o nepexona okpacku m3
Xenton B ronyobyto. NoBTOpUTE TUTPOBaAHUE HEODBXOANMOE KOSNIMYECTBO pas.

2.d lNocne okoHYaHUsA TUTPOBaHMA Kaxaoro obpasua cnente 60nblUyl0 YacTb BOAHOMO pactBopa
Hag CMOMON, a OCTaBLUYKCHA CYCNEH3U0 NepeHecuTe B KOHTEMHeEp AN OTXOAOB C Ha4MUChHO
Waste catex.

P3.4 3anvwuTe ypaBHeHWs ONs peakuui MoHHoro obmeHa. OpgHo3apsioHble U ABYX3apsifHble
NoHbI 0603HaubTe B ypaBHeHNsX kak M* n M** cooTBETCTBEHHO.
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P3.5 3aHecuTte nony4deHHble B pa3gene 2 AaHHble B Tabnuuy HUXe.

He obs3aTenbHO 3anonHATL BCE CTPOKK)

O6bem O61bem anuMKBOTHI O6bem nspacxonoBaHHOro
Howmep cmonbl Catex o6pasua pactBopa NaOH
TUTPOBaHUSA 3 3 R
V3 [em7] V4 [em7] V5 [em?]
1
2 5.00 50.00
3
MpuHATOE Bamu onsa pacyeTtos 3HadeHne V5
C 4 3Havawmmun uppamm

P3.6 CuutaiiTe, YTO B BallleM PacTBOPE MPUCYTCTBYHOT TOMbKO MOHbI M'. [Ins npuHATOro Bamm
3HaveHus V5 npueeaute opmyry 1 paccuMTante MONAPHYO KOHLIEHTPaLmMio kKaToHos M* B
MUHeparnbHou Boae, c*(M*) B MMOMbXAM .

PacueTsl:

Ecnu y Bac He nonyuunock paccuuMTtaTtbe BenuuuHy c*(M®), npu nocrneayrowwmx pacderax
McnonbayiiTe Ans Hee 3HaveHne 35.00 Mmonbxam >,

Ha cnepylowen ctagum paboTbl Bbl NpoBeAeTe KOMMIEKCOHOMETpUYecKoe TUTpOBaHWE Ang
onpedeneHns CyMMapHOW KOHLEHTpauum uoHos Ca®* u Mg® (manee 3T woHbl 6yayT

0603HavaTbcs cmBorniom M.

3. C nomouibto nunetkn Mopa nomectute anuksoTy 10.00 cm® (06bem V6) BbiaaHHoro obpasua
MUHEPanbHOIi BoAbl B KONBY ANS TUTPOBaHNS U Ao6aBbTE NPUMEPHO 25 CM® AENOHN30BAHHOM
Bodbl. MpubaebTe B konby 3 cM® aMmmadHoro Gydepa, Ha KOHUYMKE MEeTannMYeckoro wnatens
nHavkatopa 3Jpuoxpoma YepHoro T (EBT) u oTTUTpyWTE NONYyYEHHYH CMeCb CTaHAapTHbIM
pacTBopoM EDTA 40 nepexoa OKpacku OT BUHHO-KpacHOM B ronybyto (06bem V7).
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P3.7 3aHecuTte nony4deHHble B pa3gene 3 AaHHble B Tabnuuy HMXe.

(He o6s13aTenbHO 3anofHATL BCE CTPOKK)

O61bem n3pacxogoBaHHOIo
pactBopa EDTA,

V7 [em?]

Howmep O61bem o6pasua
TUTPOBaHUAl | MMHepanbHoM Boabl V6 [cMm]

2 10.00

3

MpuHATOE Bamu ans pacyeToB 3HadeHne V7
¢ 4 3Havawummn umdpamm

P3.8 [Ina npuHATOrO BamMu 3HadeHust V7 npuBeaute OPMYSly W pacCyMTanmTe MOSAPHYIO
KOHLIEHTpaLmio kaTuoHoB M?* B MuHepanbHol Boae, C(M2+) B MMOMbXAM >,

PacueTbl:

Ecnu y Bac He NOMyu4nrnock paccuutatb BenuunHy c¢(M?"), B ganbHeilem WUcnonb3yiTe
ANs Hee 3HayeHue 15.00 Mmonbxam .
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4. Mpwn nocnegyowien naeHTndnkaumm ncnonb3ynte Tadnuuy P3.2.

P3.9 B cooTBeTCTBYyIOLWMNE AYENKM NEpPBOM CTPOKK Tabnuupbl P3.2 3aHecuTe Bawm pacCcyMTaHHbIe
3Hauernns c(M*) u c*(M") u3 nyHktoB P3.6 u P3.8. B ABYX KpailHUX npaBblX KOMOHKaxX
nocTaBbTe ranoykm (V) B TeX CTPOKax, B KOTOPbIX BalluuM 3KCNepUMeHTarbHble 3HayYeHus
c(M?) n c*(M*) npMMepHO COOTBETCTBYIOT (C TOYHOCTHLIO #10%) AaHHLIM NPOU3BOAUTENS
BOAbI.

Ta6nuua P3.2

MuHepanbHas Boaa [aHHble OT NnponsBoOAUTENA BOAbI CooTBeTCTBME IKCNEPUMEHTY
Ne Toprosas c(M*) N c(M) 3 c*(M") » COOTBeTCTZ?VIe COOTBeTCT?Me
Mapka [MMmonbxam ]| [Mmonbxgm 7] [MMonbxam ] ansa c(M™) ansa c*(M)
Balun 3HaueHus XXX XXX XXX
1 Klastorna 10.30 3.50 24.1
2 BudiSska 7.06 20.63 34.7
3 Baldovska 13.32 3.91 30.5
4 Santovka 8.13 17.67 33.9
5 Slatina 4.35 8.25 16.9
6 Fatra 3.11 24.32 30.5
7 Lubovnianka 10.92 7.70 29.5
8 Gemerka 14.13 3.70 32.0
9 Salvator 18.46 10.07 47.0
10 Brusnianka 11.79 9.03 32.6
11 Maxia 16.50 5.11 38.1
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P3.10 Ha ocHoBaHWM NPOBEAEHHOrO aHanu3a yKaXkuTe C NomMoLlbio ranodkun(-dek) (V) Homep(-a)
TOProBov Mapku(-0K) MUHepanbHoOW BoAdbl B BbiAaHHOM Bam obpasue (other — gpyron).

ToproBas ToproBas
Ne Mapka Ne Mapka
1 Kl 8gtorn 7 dOubovni a
2 Budi gsk§ 8 Gemerka
3 Bal dovsk 9 Salvator
4 Santowka 10 Brusnianka
5 Slatina 11 Maxia
6 Fatra 12 other
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