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NMopapok npoBegeHns Typa

MpoaomKnTeNnbLHOCTL 3KCNEepUMEeHTanbLHOro Typa cocrtaBnsieT 5 4yacos.
lMepen Havanom paboTbl Bam 6GygeTr pononHuTenbHo npepocTtasreHo 15

MUHYT ANsi TOro, YTo6bl NpoyYuTaTb Bce 3agaHue. HE HAYUHAWUTE

npakTudeckyto paboTy, noka He ByaeT faHa komaHga CTAPT (START).

Mo ucteyeHnn 5 yacoB OyaeT maaHa komaHpa CTOIlN. Kak tonbko Bbl
ycnbiWnTe 3Ty KOMaHAy, Bbl AOMKHBI HEMeANeHHO NpeKkpaTuTb pabory.
HeBbinonHeHue 3aToro TpeboBaHus MOXeT npuBecTun K
auckBanucpukaumm U aHHynupoBaHuw Bawwux pesynbTatoB no
3KCnepuMeHTanbHOMY Typy.

Mocne Toro, kak Bbl ycnblwmte komaHgy 06 OKOHYaHuUM paboThl,
ocTaBauTeCb Ha cBoeM pabouem mecTte. K Bam nogonaet npenogasatenb
1N NpoBepuT, YTO Bbl roTOBbLI cCAATb:

- TekcT 3agaHun (3TOT ByKneT).

- Bce Bawwu nuctbl oTBETOB M/710C NINCT € rpaddMkoM Ha MUSNIIMMETPOBKE
n3 3agaum 3. Bce ykasaHHble NUCTbl AO0SMKHbI ObiTb BOXEHbI B
KOHBePT, nognucaHHbIn Bawm kogom. He 3akneuBante KOHBEPT.

- Hawvnydywyto nnacTuHKy Onsi TOHKOCIOWMHOW XpomaTtorpadun, KOTopyro
Bbl Bbibpanu ana cpgaun. [lnactuHky crnegyetr nNoMecTuTb B
3aKpblBaOLWMNCA NIACTUKOBBLIA NaKeTUK, NognucaHHbIin Bawmnm kogom.

- CknsHky ¢ obpasuyom, nognucaHHyo ‘RPA’, n3 sagaum 1.

He nokupaute naGopartopuio, noka Bam 3Toro He paspewmnT caenartb

npenogasaTtersib.

3apaHuns aKcnepuMeHTanbLHoOro Typa Ctp.1/15
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O6wan nHcpopmauusa

Bbl 4OMXKHbI BbINONHATL NpaBuna 6e3onacHoOCTU, ykasaHHble B [MpaBunax
MXO. byayun B nabopatopumn, Bel 0653aHbl MOCTOAHHO HocuTb xanat u
oukn. 3agavy 1 pekomeHAyeTcs BbINOMHATL B NepyaTKax.

B cnyyae HapyweHus npasun 6esonacHoctn, Bam cgoenatoT TONbKO OAQHO
npegynpexaenue. Mpyu NOBTOPHOM HapylieHun Bbl Byaete BblgBOpPEHbI M3
nabopatopun. Bam GyageTt 3anpewieHo npogorkatbe paboTy, u Bbl nonyuute
HYIEeBYIO OLEHKY 3a BECb NPAKTUYECKUI TYp.

3apaHun NnpakKTn4ecKoro Ttypa COCTOAT U3 15 CTpaHuy, n BKIKOYalOT 3
3agaun. Bbl MoxeTe BbINONHATL 3TW 3a4a4n B Ntodom nopsaake.

JIlnctbl oTBeTOB npakTU4yeckoro Typa Bknw4vawT 11 cTpaHuy. Bnvwurte
cBol damMunuMilo M Koa y4yacTHUMKA Ha Kaxaom nucte otBeta. He
pasbeguHAaNTe NUCTbl OTBETOB.

Bawwu oTtBeTbl, ux 0BOCHOBaHWe U pacyeTbl AOMXKHbI ObITb 3anucaHbl
TONIbKO B crneumanbHO OTBeAEHHbIX Ans 3Toro mectax. Hukakve npoune
3anucu oueHmBaTbCca He OGyayT. Bce pacdeTbl JOrmKHbI ObITb 3anucadbl.
Mcnonb3ynte 060pOTHYIO CTOPOHY NIUCTOB B KAYECTBE YePHOBMUKA.

Yucnosble oTBETHI AOMKHbI ObITb NpMBeAeHbl ¢ pasmepHocTsiMu. Ecnv Bel He
yKaxute pasmepHocTW, rae 9ato Tpebyetca, Bbl Oynete cepbesHO
owTpagoBaHbl.

|/|CI'IOJ'Ib3yI7ITe TONbKO BblAaHHble Bam PY4YKy, KapaHgall, nacTtuk, HMHeVIKy n
KarnbKyJaTOp.

Ecnv Bbl pasnunu peaktuB wunu pasdbunu nocyay, obpatutecb K
npenogasatento. Yto 6bl Bbl HM nonpocunn, nepBbin pa3 3aMeHa He
noeneyetr wrtpada. 3a Kaxayw nocnegywowy 3ameHy Bbl Gygete
owTtpadoBaHbl Ha 1 nonHbiIM 6ann un3 40, oTBeAeHHbIX Ha BecCb
npakTU4YeckMm Typ.  [OnonHuTenbHble IUCTbl MUIAMMETPOBKM OyayT
BblaaBaTbcA No Bawen npocbbe 6e3 wrpada.

Ecnn y Bac Bo3HMk Bonpoc nnu Bam Hy>XHO BbINTU B TyaneT, obpatuTech K
npenogasaTento.

Ecnn Bam TpebyeTcs MOBTOPHO WMCNOMb30BaTb MOCyAy AMS BbINOMHEHUS
3KCNepuMeHTa, TWwaTenbHO BLIMOUTE €€ B Grivkanluen pakoBuHE.

PactBopebl, kpome cogepxawmx EDTA, meab n cepebpo, MOXHO BbifiMBaTb B
pakoBuHy. PactBopsbl, cogepxawme EDTA, meab n cepebpo, ocTaBnante Ha
Bawewm paboyem cTtone unu BoinnBanTe B cneumanbHble KOHTENHEPDI.

ﬂ,]’lﬂ NPOACHEHUA HENOHATHbIX MOMEHTOB B PYCCKOM TEKCTE MO BaLuemy

TpeboBaHno Bam Oyaetr npepoctaBneHa oduuManbHas aHruMnckas Bepcus

3apaHuns aKcnepuMeHTanbLHoOro Typa Ctp.2/15
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3aaHunA n JINCTOB OTBETOB.
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I'Iepuop.uquKaﬂ Tabnuua ¢ OTHOCUTENbHLIMU aTOMHbLIMU MaccamMmm

1 18
1 2
H He
1.008| 2 13 14 15 16 17 | 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 Al | Si | P S | Cl| Ar
22.99| 2431 3 4 5 6 7 8 9 10 1 12 | 26.98| 28.09| 30.97 | 32.06 | 35.45 | 39.95
19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36
K|Ca|Sc|Ti|V |Cr|Mn|Fe|Co|Ni |Cu|Zn|Ga|Ge|As| Se|Br | Kr
39.102| 40.08 | 44.96 | 47.90 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.71 | 63.55 | 65.37 | 69.72 | 72.59 | 74.92 | 78.96 [79.904| 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
865.47 | 87.62 | 88.91 | 91.22 | 92.91 | 95.94 101.07|102.91( 106.4 |107.87|112.40|114.82(118.69(121.75|/127.60|126.90|131.30
55 | 56 | 57 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 85 | 86
Cs|Ba|La*|Hf | Ta|W |Re|Os| Ir | Pt |Au|Hg| Tl |Pb| Bi | Po| At | Rn
132.91(137.34(138.91(178.49|180.95(183.85( 186.2 | 190.2 | 192.2 {195.09(|196.97[200.59|204.37| 207.2 |208.98
87 | 83 | 89
Fr | Ra|Act
58 | 59 | 60 |61 |62 |63 |64 |65 |66 |67 |68 |69 |70 | 71
*Lanthanides |Ce | Pr ([Nd |Pm [Sm |Eu |Gd |[Tb |Dy |Ho |Er |[Tm |Yb |[Lu
140.12 | 140.91 | 144.24 150 .4 151.96 | 157.25 [158.93 | 162.50 | 164.93 | 167.26 | 168.93 | 173.04 | 174.97
90 | 91 | 92 | 93 |94 |95 |96 |97 | 98 | 99 |100 |101 |102 |103
*Actinides [ Th |[Pa | U [Np [Pu|Am|Cm |Bk |[Cf |Es |Fm [Md |No |Lr
232.01 238.03
3apaHuns aKcnepuMeHTanbLHoOro Typa Ctp.4/15
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OGopyaoBaHue ANA JINYHOro UCMNOJfIb30BaHUA

O6opynoBaHue KonuyecTtBo

3apava 1:

CTeKnsHHbIN cTakaH (25 cm®) 1
BonbLion meTannuMyeckun Wwnartens 1
ManeHbkMIn MeTanIMyeckuin Wwnatenb 1
CTteknsHHasa nanoyka ¢ NAOCKMM KOHLOM 1
BakyymMHbIN Hacoc 1
Konba BroxHepa ans punbTpoBaHns nof BakyyMoMm (250 cm®) 1

Pe3nHoBOe ynnoTHUTENbHOE KOMbLO AN PUnbTpoBaHUS NOA BakyyMOM
C nomolLbto konbbl BoxHepa

dapdopoBas BOpoHka XupLua 1

CknsaHka ansg Heo4yMweHHoro npoaykta A, noanmucaHHasa ‘CPA’ 1

CreknsHHaa 6aHka ana TCX ¢ KpbIWKOW 1 ¢ ounbTpoBanbHon Gymaron
BHYTpU

MnactuHkn ana TCX (B 3akpblBaloWweMcsa MNracTUKOBOM NakeTuke,

nognvcaHHom Bawwvm kogom) 3
Kanunnspbl ona HaHeceHus obpasuoB Ha nnacTuHkn TCX 6
KoHuyeckas konba (100 cm®) 3
MarHuTuk ans nepemelinBaHus 1
MarHuTHas MmeLuanka ¢ nogorpesom 1
CTteknsaHHasi BOpPOHKa (anam. 75 mm) 1
MpyXMHHbBIN gepXaTenb Ans ropsyen nocyapl 1
BopoHka BroxHepa ans dounbTpoBaHus nog Bakyymom 1
MeHonnacToBbI NOTOK (4Ns negsHon 6aHn) 1
CknsHka Ang nepekpucTanni3oBaHHOro npogykta A, noanvcaHHas 1
Bawwnm kogom n ‘RPA’.
3aKpbIBaOLLNACS NITACTUKOBLIN NAKETUK C: 1
e pH-vHoMkaTopHoOM Gymarom u Lwkanown 1
o  OdunbTpoBanbHoOM dymaron ans BOPOHKM XupLua 2
o  QunbTpoBanbHOM Oymaron ans ropsiyero 5
UnbLTpPoBaHUS
o  OdunbTpoBanbHoW bymaron ans BopoHku bBroxHepa 2

3apaHuns aKcnepuMeHTanbLHoOro Typa Ctp.5/15
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3apava 2:

BiopeTka (50 cm®)

MepHbiit uunuHap (25 cm®)

KoHuueckas kon6a (250 cm®)

MnacTtukoBasi BopoHka (anam. 40 mm)

3apava 3:

Bbicokasa nnactukoBasi EMKOCTb (Gokan)

KoHaykTomeTp

TpexxofoBas pe3avHoBasi rpylua Ana 3anonHenus nunetok (50 cm®)

MuneTka (50 cm®)

MepHas kon6a (250 cm®)

BiopeTka (50 cm®)

MnacTtukoBasi BopoHka (anam. 40 mm)

Jlncr MMHHMMeTpOBOVI 6ymarV| C nogrnncaHHbIMMN OCAMMN

Ona ncnonb3oBaHUA B HECKOJbKMX 3agavax:

KapaHgau

Mapkep

KoHBepT ¢ Bawimm kogom

MpoMblBarnka ¢ ANCTURANMPOBaHHON Boaoii (500 cm®)

—

,El,ep>|<aTenb Jlankuy wrtaTtmea

Jlanka wTtaTtuBa

LtaTtMB nog peTopTy CO WTbIPEM (TOSBbKO Ha dakynbTeTe 3oonornm)

w | b

MepHbiit uununap (10 cm®)

—

PynoH TyaneTtHoun Bymaru

MnacTtukoBble nuneTky (3 cm®)

O6opynoBaHue o6Lero Nofb3oBaHUA:

YO namna

Becbl (00 TpeTbero 4eCATUYHOrO 3Haka)

MoanucaHHble KOHTENHEepPLI Ansa 0TXoaoB, codepxawmx EDTA, meab u
cepebpo

dunonetoBbie pe3nHOBbIE Nep4YaTKn BCEX pa3MepoB

3apaHusa akcnepuMeHTanbHoro Typa

Ctp.6/15
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PeakTuBbl Ha Kaxaom paboyem mecTe

PeakTtus

R dpa3bl

S dpa3sbl

3apava 1:

3,4-gumeTokcmbensanbaerma: 0.50 r, npeaBapuTenbHO OTBELLEH B
nysblpbke, nognucadnHom ‘DMBA 0.5 ¢’

22-36/37/38

22-24/25

1-ungaHoH: 0.40 1, npegBapuTENbHO OTBELWIEH B My3blpbke,
noanucaxHbin '1-indanon'.

22

NaOH: 0.10 r, npeaBapuTenbHO OTBELLEH B My3blpbKe.

34-35

26-36-37/39-45

BoaHbI pacTteop HCI (3.0 M): 10 cm® B 30 cm® OyTbInouKe.

34-37

24-26-36-45

Cwmecb pguatunosbii admp:rentaH (1:1): 25 cv® B 30 oM’

[OnatunosbI
12-19-22-66-67;

lentaH: 11-38-50/53-

acup:

[naTunosbin acump: 9-16-
29-33; TentaH: 9-16-23-

ByTbinoyke, nognucaHHon ‘Et,O:Heptane (1:1). faiis 20-33-60-61-62
Atunauetat: 1 cM° B ManeHbKkom ny3blpbKe. 11-36-66-67 16-26-33
O6pasel 1-MHOaAHOHA, pacTBOPEHHbIN B aTunauetate: 1.0 cm® B S S
nysblpbke, nognucaHHom “1-indanone in ethyl ethanoate’.

Obpaszey  3,4-gumeTokcubeH3anbgernga,  pPacTBOPEHHbIN B

sTunaueTate: 1.0 CM° B MareHbKOM ny3blpbKe, MOAMMCAHHOM | Cw. sbiwe Cw. Bbiuie
‘DMBA in ethyl ethanoate’.

OTtaHon (cmecb ¢ Bogow 9:1): 100 cm® B 125 cm® ByTbinoyke, | . 16

nognucanHon ‘EtOH:H,0 (9:1).

3apava 2:

KomnnekcHast conb: Tpyn obpasua maccon npubnuantensHo 0.1 T,
TOYHO OTBelUeHHble B My3blpbkax, noanucaHHblx ‘Sample 1’
‘Sample 2', ‘Sample 3'.

22-25-36/37/38

26-28-37/39-45

KomnnekcHas conb: Tpyu obpasua maccon npubnuantensHo 0.2 T,
TOYHO OTBELLUEHHble B My3blpbkax, noAnuMcaHHbiXx ‘Sample 4,
‘Sample 5 n ‘Sample 6’.

22-25-36/37/38

26-28-37/39-45

AmmuayHbin 6ycep ¢ pH 10: 10 cv® B 30 CM® CTEKNSIHHOIA
OyTbinoyke, nognmcanHon ‘pH 10 ammonium buffer’.

20/21/22-36/37/38

26-36

WHankatop Mmypekcng (pactBop B H,0O): 10 cm® B 30 oM’

CTEKMSAHHOW BYThINOYKE.

24/25

OuHatpueBas conb SATA (EDTA) (0.0200 M pacteop B H,0): 150
cm® B 250 cM® CTeKnsHHOV OyTbInouKe.

22

36

OTtaHoBasa (ykcycHasi) kucroTta: 10 cm® B 30 cm® creknsHHOM
OyTbInoyke, nognucaHHon ‘Ethanoic acid’

10-35

23-26-45

WHaukatop 2,7-guxnopodnyopecuenH (pactsop B cmecn EtOH :
H,O 7:3): 10 cm® B 30 cMm® cTeknsHHOM OyThbINIOYKe, NOANMCAHHON
'Dichlorofluorescein indicator (solution in 7:3 EtOH:H,0)’

36/37/38

26-36-37/39

OekctpuH (2% B H,0): 25 cm® B 30 cm® OyTbINOYKE, NOANUCAHHON
‘Dextrin (2% in H,O)'.

24/25

Hutpat cepe6pa (0.1000M pacteop B H,0): 150 cm® B 250 cm®
6yTbIJ'IKe N3 TeMHOIro Cctekna

8-34-50/53

26-36-45-60-61

3apava 3:

Oopeuuncynedat HaTpusa: NpUMepHo 4.3 I, TOYHO OTBELLEHHbIA B
CKInsiHKe, nognucaHHon ‘SDS’.

22-36/37/38

26-36/37

KannbpoBouHbi pactBop Anst koHayktometpa ‘HI 70031’: 20 cm® B
naketuke n3 onbru.

BeaBpeaHbIn

Be3BpeaHbIn

3apaHusa akcnepuMeHTanbHoro Typa
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Be3onacHocTb, R\S ¢pa3bl

YKa3aHUsi KOHKPEeTHbIX PUCKOB

Yucno R PacwudpoBka
8 KoHTaKT ¢ roprounmmu matepmanamm MoXeT NPUBECTU K BO3ropaHUIo
10 BocnnameHsiembl.
11 Jlerko BocnnameHsiemsl
12 OueHb nerko BocnnaMeHseMbI.
19 MoxeT obpasoBaTb B3pbIBOOMNACHbLIE MEPOKCHADI.
22 OnaceH, ecnv NpornoTuThb.
25 ToKCUYeH, ecrniv NpPornoTUTb.
34 Bhli3biBaeT oxoru.
35 Bbl3blBaeT CUSbHBIE OXOTN.
36 PasgpaxaeT rnasa.
37 PasgpaxaeT abixaTenbHble NyTu.
38 PasgpaxaeTt Koxy.
65 OnaceH: ecnv NpornoTUTb, MOXET paspyLUMTb NTerkue.
66 [MOBTOPHLIN  KOHTAKT MOXET MpMBECTU K ODE3BOXMBAHUIO U
NOTPECKNBAHUIO KOXM.
67 Mapbl MOTyT Bbl3BaTb COHIMBOCTb U FONIOBOKPYXXEHME.

KomMOuHaumMsa KOHKpPETHbIX PUCKOB

Yucno R PacwudpoBka
20/21/22 OnaceH npu BAbIXaHUN, KOHTAKTE C KOXEN U NPUEME BO BHYTPb.
36/37/38 PasgpaxaeT opraHbl 3peHusl, ObIXaHUS U KOXY.

50/53 O4yeHb TOKCMYEH ANs OpraHM3MoB MPOXMBAKOLWMX B BOAE; MOXET

BbI3BaTb NPOAOIIKUTENBHLIE 9dEKTHI B BOOHOW cpeae

3apaHusa akcnepuMeHTanbHoro Typa
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Be3onacHocTb, R\S ¢pa3bl

YkazaHne Heo6XoAMMbIX Mep NPeaoCTOPOXHOCTEN

Yucno S PacwudpoBka

7 HepxuTe cocyn NNOTHO 3aKPbITbIM.

9 [epxnte cocyn B XOpOLUO BEHTUNMPYEMOM MECTE.

16 [epxnte nogansLue OT cpeacTs BO3ropaHus. He kyputb.

22 He BabIxaTtb Nbib.

23 He BabixaTk ras/gbiM/napbl/aspo3ons.

24 He ponyckanTe KOHTaKTa C KOXeW.

26 Mpn nonagaHun B rnasa, cmonTe OOMbLUIMM KOMMYECTBOM BOAObl U
obpaTtntech 3a MegULIMHCKOM MOMOLLbIO.

28 Mpn NnonagaHun Ha KoXy, CMONTE BONbLUMM KONMYECTBOM BOAbI.

29 He BbinuBanTe B pakoBUHY.

33 N3berarite ctatnyeckmnx paspsgos.

36 Monb3ynTecb COOTBETCTBYHOLLEN 3ALUUTHON OOEXO0N.

45 Mpn Hec4YacTHOM criyyae unu HegoMoraHuM HeMeaneHHo obpaTutech 3a
MeONLNHCKOW MOMOLLBIO (€CIM BO3MOXHO, YKaXKUTE 3TUKETKY BeLLecTBa).

50 OT0T mMatepman u/vnmn cocyd, B KOTOPOM OH HaxoguTcsl, OOSKHbI ObITb
NMOMeYeHbl Kak BpeaHble OTXOAbI.

61 He ponyckaliTe nonagaHusi B OKpYXKatoLLyto cpeay.

62 Mpwn npornatbiBaHMK, He Bbl3biBanTe PBOTY: HEMeANEeHHO obpaTutech 3a

MeOULIMHCKON MOMOLLbIO U YKaXute cocyn Unnm 3TUKETKY.

KombGuHauma Heo6xoauMbIX Mep NpeaoCTOPOXHOCTEN

Yucno S PacwudpoBka
24/25 MN3beranTe KOHTAKTa C KOXEn 1 rnasamu.
36/37 Monb3ynTech COOTBETCTBYIOLMMM 3aLLMTHON OAEXO0N N nepyaTkamu.
Monb3ynTecb COOTBETCTBYHOLLMMM 3aALLUMTHON OOEXAOW, nepyaTtkamn u
36737139 3alUTHBIMK cpeAcTBamMu ANS nuua/rnas.
37/39 Monb3ymTecb  COOTBETCTBYIOLUMMKW  MepyaTkamMn 1 3alUTHBIMA

cpeacTBamu Ana nuua/rnas.

3apaHuns aKcnepuMeHTanbLHoOro Typa Ctp.9/15
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3anaqa 1 — Skonoruyecku yncrasn KPpOTOHOBAasA KOHAeHCaUus.

[ns npoBeneHust 3KOMOMMYECKN YUCTbIX peakuuini HeobxoaumMo MUHUMWU3NPOBAaTb
KonMyecTBa WCMOMb3yeMbIX pacTBoputenein. B aTo 3agade  KpoToHoBast
KOHOEeHcauus npoBoanTcs 6e3 pacTBopuTens.

b)

nnn
1. lNepeHecute 3,4-gnmetokcmbensanbgerng (DMBA 0.50 r, 3.0 mmonb) u
1-uHgaHoH (0.40 r, 3.0 Mmonb) B 25 cm® cTakaH. Mcnonb3ys meTannuyeckuit
wnartenb, TWwaTtenbHO nepemMeluvBanTe N nepeTnpanTe cMecb 40 Tex nop, noka

oba TBepAblX KOMMNOHEHTA HE CTaHYT OAHOPOAHLIM MacCIiOM.

2. K nony4yeHHon cmecn gobasbte NaOH (0.1 1, 2.5 MmMonb) 1 Tak Xe TwaTenbHO
nepemMeLuMBanTe 1 nepeTMpanTe peakuMoHHYK Maccy OO0 TeX Mop, Noka OHa He

3aTBepaeer.

3. OcTaBbTe NOMyYeHHyo cMecb Ha 20 MUH, 3aTeM ao6aBbTe K Helt 4 cm® HCI (3
M). Paamewwante n cockpebute CO CTEHOK CTakaH4yMKka BeCb He MOKpbITbIN
pacTBOPOM MpoAyKT. TwaTtenbHO pa3oTpuTe BCe KOMKU B peakLuMOHHON CMecu C

MOMOLLbIO CTEKNMAHHON MarioyKu.
M3mepbTe 1 3anuLunTe B NMUCT OTBETOB PH peakumMoHHONW CMecK.

4. OTUNbTPyNTE CbIPOA NPOAYKT MOA BaKyyMOM 4epe3 BOPOHKY XupLua.
OnonocHuTe ctakaHuuk 2 cm® HCI (3 M) 1 akkypaTHO BbifeiiTe ero coaepxumoe
Ha BOPOHKY XupLua C HEOYULLIEHHbIM NPOAYKTOM. 3aTeM NpOCyLUNTE NPOAYKT Ha
dunbTpe, npocacbiBas 4epe3 Hero B TeveHMe 10 MWH BO3QyX C MOMOLLbIO

BaKyyMHOro Hacoca.

3anuwuTe B NUCTe OTBETOB MacCy HEOYMLLEHHOro NpoayKTa (BeLiecTBO MOXeT
ObITb HEMHOrO BR@XHbIM), UCMOMb3YA CKNAHKY ¢ Hagnucbto ‘CPA’ B KayecTBe

KOHTeﬁHepa OnA B3BELWLMBAHNA.

5. [na Toro 4ytobbl NpoBEPUTL, NPOLLNA NN peakuus Ao KoHua, caenante TCX ¢

ucrnono3osaHmem cmecu Et,O:heptane (1:1) B kKauectBe anteHTa. [Onsa
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d)

f)

g)

CpaBHEHNA MUCNonb3ynTe npegocTaBneHHble Bam pactBopbl 060MX MCXOOHbIX
Bewects B oatunauetate. CblpoM MpPoOAYyKT pacTBOpUM B aTunauertare.
[BHUMAHUE: Bam npepoctaBneHbl Tpu nnactmHkn TCX. Bbl  MoxeTte
ncnonb3oBaTb UX BCe, HO TOMbKO OOHY M3 HUX, Nydwylo Ha Baw B3rnsg,
NOMECTUTE B 3aKpbIBAKOLMIACA NOMMITUINEHOBLINM NakeTuK ¢ Bawmm kogom. ITy

)K€ NNacTUHKY Bbl AOMKHbI 3apMCcoBaTh B NINCT OTBETOB.]

Wcnonb3dys Y®-namny gna nposisfieHnd, obBeauTe KapaHAAWwoM nATHA Ha

NnacTuHKe, 3apucynTe nyyllyo, Ha Baw B3rnag, nnacTuHKy B NICTE OTBETOB U
NOMECTUTE €€ B 3aKPbIBAKOLIMICA MNOSIUITUNEHOBLIA NakeTuk ¢ Bawum kogom.

OnpeuenvlTe N 3anuwmnTe 3HadveHna Re ans Bcex O6Hapy)KeHHbIX BeLlEeCTB.

6. Nepekpuctannuaynte coipon Npoaykt n3 cmecu EtOH:H,O (9:1). Vicnonbayinte
100 cM> KOHMYECKyo KONBY M MarHUTHYl0 Meluanky. [ns nepetmpaHus KOMKOB
ncnonb3ynte CTEKIISAHHYIO nanouyky. (BHUMAHME: B npotecce
nepekpuctannusauum HeobxoaumMo NpPOBECTU ropsvyee UNbTpOBaHWE C
NCMONb30BaHMEM CTEKMSIHHOM BOPOHKM ANS yAaneHusk HebOomnbLUMX KONMUYeCcTB
HepacTBOpUMbIX npumecen). OcTaBbTe KOHWYECKylD Kkonby C dunbTpaToM
oxnaxgaTbCa 4O KOMHATHOW TeMnepaTtypsbl, a 3aTeM oxnaante Ha negsHon 6aHe
B TeyeHnme 1 vyaca (Oona npurotoBreHus negsHon 6GaHu wucnonb3ymnTe
NneHonnacToBbln NOTOK). OTOUNLTPYNUTE NOA BaKyyMOM BbIMaBLUMA NPOAYKT Ha
BOpOHKe BloxHepa n npocylumte ero Ha punbTpe npocackl-Bad 4epes3 Hero B
TeyeHne 10 MMH BO34yX C MOMOLLbIO BaKyyMHOro Hacoca. Micnonb3ys 6aHO4YKy C
Bawum kogom n Hagnuceto ‘RPA’ B KayecTBe KOHTeEWHepa [N B3BeLMBaHWA,

cobepuTe B Hee nepekpucTaniiM3oBaHHbIN NPOOYKT.
3anuwunTe B NUCTe OTBETOB Maccy NepeKkpucTann3oBaHoro npoaykra.

OnpegenuTte BCe BO3MOXHbIE CTPYKTYpbl NpoaykTa A, UCNonb3ys MHOPMaLuio

13 NMNCTa OTBETOB.

Cnektp 3C AMP A nokasaH Ha cnegywouwen crtpanuue. Nukn pacteBoputens
(CDCI3) nomeuveHbl 3Be3godkon. Ha ocHoBaHWM 3TOro crnektpa onpepenuvrte

npasunbHyto popmyny A. OTMeTbTe CBOWN OTBET Ha NINCTE OTBETOB.

PaccuuTanTte BbIXO4 NEePEKPUCTannM30BaHOrO MNpPoAyKTa Ha OCHOBAHWMM TOMW

dopmynbl, KOTOPYHO Bbl BbIGpanu 4nsa aToro BeLlecTsa.
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3apava 2 — AHanus komnsiekcHou conu meau(ll)

Bam BbligaHa komnnekcHast conb meau(ll), aHMoH KoTopor COCTOUT TOMbKO U3 Meaw,
xriopa " Kncnopoaa. KaTtnoHom ABNsieTCs TeTpaMeTunaMMOHUN.
KpuctannmsaumoHHasa Boga oOTcyTcTByeT. Bam  Heobxogumo  onpegenutb
COOTHOLLEHNE WOHOB MeauM W XNOpU4-WOHOB METOOAOM TUTPOBAHMA U 3aTeM
onpeaennTb CoCTaB KOMIMIEKCHOW COSMN.

KonuyecmeeHHoe onpedeneHue UoHO8 Medu MemodoM mumpo8aHUs.

1.Bam BblgaHbl TpuM TOYHO B3BeleEHHbIX oObpasua Megbcodepxallen
KOMMMEKCHOW CONnu; Macca Kaxgoro u3 obpasuoB paBHa npubnuaumtensHo 0.1 T.
Ha aTtukeTkax aTux obpasuyoB HanucaHo "Sample 1", "Sample 2", "Sample 3" u
yKkaszaHbl TOYHblE MacCbl KOMMMEKCHoOW conu. Bo3bmute nepBbii obGpasel
("Sample 1"), 3anuwmnTe ero Maccy M KONMYECTBEHHO NepeHecuTe CoaepkKnmoe B
KOHM4Yeckyto konby obvemom 250 S ncnonb3ysa NnpumepHo 25 cm® Boabl.

2. [lo6aBnante ammuadHbli 6ydepHbii pactBop (pH 10) oo Tex nop, noka He
pacTBOpPUTCHA NepBoHa4vanbHoO obpasyowmincs ocagok (= 10 kanensb).

3. JobasbTe 10 kKanenb pacTBopa MHAMKaTopa Mypekcuaa.

4. Tutpynte pactsopom ISOTA (0.0200 Monb-p,M_3) A0 MOMEHTa, Korga okpacka
pacTBopa CTaHeT (hmMoneToBour, N 3Ta okpacka byaeT coxpaHAaTbCs He MeHee 15
cekyHA. 3anuwmnte o6bem pactsopa SATA, napacxoqoBaHHOro Ha TUTPOBAHME.

5. Ecnu nocuntaete Heobxogumblm, nostopute warn 1-4 ons obpasuoB "Sample
2" n "Sample 3".

BHMMAHME: B n. a) 6ygeT oueHMBaTbLCs TOMbKO O4HO 3Ha4yeHne obbema, KoTopoe,
Bbl BNuLeTe B NUCT oTBETOB. OHO MOXeT OblTb NOfy4YeHo NnMbo M3 ycpeaHeHus no
HECKONbkMM onbiTamM, nNM6O Mo OAHOMY OMbITy — TOMY, KOTOPbI BaM KaxeTtcs
Hanbornee TOYHbIM.

a) Paccuntante o6bem pactsopa 3ATA, HeobGXxoauMbI ONst KONMNYECTBEHHOTO
B3aUMOAENCTBUA C KOMMNIEKCHOW conbto maccomn 0.100 r.

b) Hanuwvrte ypaBHeHWe peakumm, NpoTeKatoLlwen npu TMTPOBaHUMN.

c) PaccuuTtante maccoyto gonto (B npoueHTax) mean B obpasLe.

Bam Heobxogmmo 6yaeT TwarenbHO NPoMbITh BIOPETKY nepea cneayrowen ctagnen
paboTbl — onpegeneHveMm Xxnopua-uoHOB MeToaoM TUTpoBaHus. Bce octaTku
pacteopa SATA cnuBanTe B KOHTEMHEpP AM1s1 OTX040B, noanucaHHbin ‘EDTA’.
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KonuyecmeeHHoe ornpedernieHue xriopud-uoHo8 MemodoM mumpogaHUus

1. Bam BblgaHbl TpuM TOYHO B3BELWIEHHbIX obpas3ua MeabcoaepKallen
KomnnekcHon conn. Macca kaxgoro n3 obpasuoB paBHa npubnmantensHo 0.2 T.
Ha aTtukeTkax aTtux obpasuoB HanmncaHo "Sample 4", "Sample 5", "Sample 6" n
yKasaHbl TOYHble MacCbl KOMMMEKCHon conu. BosbmuTe nepsbini obpasel
("Sample 4"), sanuwmnTe ero maccy u KOnmM4eCTBEHHO NepeHecunTe CoaepXXMmoe B
KOHWUYECKYI0 Konby o6bemoM 250 cM®, ncrnosnb3ayst npuMepHo 25 cm® Bofbl.

2. [lo6aBbTe 5 kanenb pacTBOpa YKCYCHOW KUCMOTbl (Ha 3TMKETKE HanmcaHo
«ethanoic acid»), 3arem 10 Kanenb pacTtBopa nHanKaTopa
pmxnopodnyopecuenHa («dichlorofluorescein») n 5 cm® pekctpuHa («dextriny)
(2%-Has BogHasa cycneHsus).

BHUMAHUE: Tlepen wvcnonb3oBaHWEM CYCMNEH3UK0 OeKCTpuMHa Heobxoammo
TWaTenbHO BCTPAXHYTb.

3. Twutpynte pactBopoM HuTpaTta cepebpa (0.1000 MOJ'Ib',EI,M_S), NOCTOSAHHO
nepemelumBas, noka 6enas cycneHsuss He CTaHeT pPO30BOM, MNpuYeM npwu
nepemMeLLMBaHNN OKpacka He JOMKHa ncyesathb.

4. Ecnn nocuutaete HeobxoammbiMm, nosTopute warn 1-3 ans obpasuos
"Sample 5" n "Sample 6".

BHMMAHME: B n. d) 6GygeT oueHMBaTbLCS TOMbKO O4HO 3Ha4yeHne obbema, KoTopoe,

Bbl BNuweTe B nMcT oTBeToB. OHO MOXET ObITb nony4yeHo nnéo un3 ycpeagHeHusa no

HEeCKONbKMUM onbiTam, nubo no OOHOMY OlbITy — TOMY, KOTOprIZ BaM KaXeTcA

Hanbornee TOYHbIM.

d)

e)

f)

Paccuntante o6bem pactBopa HuTpata cepebpa, Heobxoaumbii Onsa
konunyectBeHHoro B3anmoaenctams ¢ 0.200 r KOMMNNEKCHOW COMNN.

3anuinTte ypaBHEHUE peakuun, I'IpOTeKa}OLLI,eIZ npn TUTPOBaHUN.

Paccuutante maccoByto pfonto (B MpoueHTax) Xnopua-moHoB B obpasue
KOMMSEKCHOWN COSN.

MaccoBble aonu yrnepoga, Bogopoda M as3oTa B KOMMMEKCHOW comnu  Obinu
onpeaeneHsl NpeaBapuUTeNbHO U COCTaBNSAIOT:

Yrnepoa: 20.87 % Bopgopoa: 5.17 % A3zoT: 5.96 %

g)

h)

Onpegenute, maccoBasi [ONs1 KaKoro M3 3MEMEHTOB B COCTaBe KOMMIEKCHOM
conu onpegensieTca ¢ Hauvbonbluen norpelHocTblo. [logyYepkHUTe B NUCTe

OTBETOB CMMBOIJ1 3TOIo 3rieMeHTa.

Onpegenute dopmyrny KOMMSIEKCHOW conu meau. [pvBeamTe Baln pacyeTbl.
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3apaya 3 - Kputnyeckas KOHLeHTpauua
Muuennoo6pasoBaHusa NAB

lMoBepxHOCTHO-akTMBHbIE BewecTBa ([1AB) urpaloT BaKHYO poOrib B Hallen XU3HW.
OpHo n3 Takmx BewecTB — gogeumncynbgat Hatpusa (SDS), CH3(CH2)11OSOsNa
(oTHocuTenbHas monekynapHaa macca: 288.37).

B oueHb pasbaBneHHbIX BOAHbIX pacTBopax SDS HaxoguTcs B BUAE OTAESNbHbIX
MoHomMmepoB. OpgHako, yBenunyeHune KoHueHTpaumm SDS nocne onpeneneHHoro
MOPOroBOr0 3Ha4YeHUs MNPUBOOUT K TOMY, YTO KOHLEHTpaums MOHOMEPOB YXKe He
N3MeHseTCs, a U3 MOHOMepoB 0bpa3ytTCs accoumaTtbl, HasblBaeMble Muuesamu.
[MoporoByt KOHLEHTPALMIO, HA4YMHAA C KOTOpoM 0OpasyrTca MULENSbl, Ha3biBaloT
Kpumu4eckol KoHueHmpauuel muuyennobopasosaHuss (KKM). 3T1oT npouecc
CXemMaTU4eCKM NoKasaH HMXKE Ha PUCYHKE.

ol Al
BN

Hwnskas koHueHTpauusa SDS — Bbicokas koHueHTpauna SDS —
TONbKO MOHOMEPDI MULENIbl U MOHOMEPbI

B aTomM akcnepumeHTe Bbl AOMMKHbI ONpPedenuTb KPUTUYECKYHD KOHLIEHTpaUumio
muuennoobpasoBaHna SDS nyteMm U3MEPEHUA 3NEKTPONPOBOLHOCTU pPaCTBOPOB
SDS pasnnyHon KOHUEeHTpauum.

1. Y Bac nmeetca TouHas HaBecka SDS (okono 4.3 r) B ny3blpbke, MepHas konba
Ha 250 cm®, GlopeTka Ha 50 cm®, nunetka Ha 50 cm®, KOHAYKTOMETP,
KanmbpoOBOYHbLIN pPacTBOp ANsi KOHAYKTOMETpa (TONbKO ANA KannubpoBKu) m
BbICOKas nnactukoBasi EMKOCTb (bokan).

2. Bbl OOMKHbI M3MEPUTb 3NEKTPONPOBOAHOCTL o, B MKCM-cM™  (uS-cm™)
pacTBopoB SDS pasnuyHoi KOHLEHTpauum ¢, BnmoTb A0 30 MMOMb-OM >
(mmol dm™).

BHUMAHWE: MOXHO cunTaTb, YTO NpY CMELUMBAHUN XNOKOCTEN UX 0OBEMbI
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c)

CKnagbiBalOTCA.
3anuwuTe KOHUEHTpauuno NpuroTtoBrieHHOro BaMmn MCXogHoOro pacrteopa SDS.

3anuwunTe Bawwm pesynbTatbl B Tabnvuy, NpMBEeOEHHYI0 B NIMUCTE OTBETOB, M MO
HAM Ha MWNIMMETPOBKE NOCTPOWTE rpaduk, MNO3BOMSAKOWMIA NPaBUIIbHO
onpeaenuTb KPUTUYECKYHO KOHLEHTpaumo muuennoobpasoBaHna (KKM).

Mo BaLlemMy rpacouky onpegenuvre KPUTUYECKYHO KOHLIEHTpaLUuIo
muuennoobpasosaHusa (KKM).

MpumeyvaHunn

1) lNMepemewmnBante pactBopbl SDS akkypaTHO, 4TOobbI He obGpasoBbiBanach
neHa.

2) Ona npaBunbHon paboTbl KOHAYKTOMETPA B MSIACTUKOBOW eMKOCTM (Gokane)
[OIDKHO ObITb He MeHee 50 cm® pacTBopa.

3) Onsa kanbpoBKkM KOHAYKTOMETpA:

e Bkniounte KOHOYKTOMETP, HaXxaB oanH pa3 kHonky ON/OFF.

o [anee HaxmuTte kHonky ON/OFF ewe pa3 n gepxute HaxaTton okono 3
CEeKyHA, Noka He yBuauTe Ha akpaHe Hagnucb ‘CAL’, koTopas o3HayvaeT
nepexoa B pexum kanubposkn. Otnyctute kHonky ON/OFF u Ha
aucrninee HayHeT muratb Haagnucb ‘1413°. BbinonHuTe criegyowmn war
HemMeasiIeHHO, A0 TOro MOMEHTA, Noka Ha akpaHe He nossutcs ‘0’ (4To
O3Ha4yaeT BbIX04 U3 pexmmMa KanmbpoBKn)

e [lorpyaute  30HA KOHOYKTOMeTpa B naker, cogepxaLmm
KanubpoBoyHbin pacteop ‘HlI 70031, He npeBblwaa MakcuMasnbHO
BO3MOXHbI YPOBEHb MOrPY>KEHUS.

e AKKypaTHO nepemellanTe pacTtBOp 30HOAOM WM nogoxaute okono 20
CeKyHA, NoKa NnokasaHue He yCTaHOBUTCS.

e Korga gucnnen nepectaHeT muraTb, KOHOYKTOMETP OTKanmbpoBaH wu
roToB K paborte.

e [lo OKOHYaHun KanmbpoBku npomMonTe KOHOYKTOMETP
ANCTUNNIMPOBAHHOMW BOAOW W BbICyWMTEe candeTkon u3 TyarneTHOW
oymarn.

4) [Ons namepeHuin anekTpornpoBOAHOCTMU:
e Bknounte koHOyKTOMETp, HaxxaB kKHonky ON/OFF.

e [lorpy3ante 30HA KOHOYKTOMETPA B UCCNeayeMbI pacTBOp Tak, YTOObI
YPOBEHb XNOKOCTU BbINT MeXAy BEPXHEN U HUXKHEN METKOWN.

. AKKypaTHO nepemeLual}iTe pactBoOp M noOooXAauTe, MNOoKa MnoKalaHune
YCTaHOBUTCA. KOH,D,yKTOMeTp aBTOMaTU4YEeCKN Y4YUTbIBAET konebaHus
TeMmnepartypbl.
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OneKTPonpoBOAHOCTL pacTBopa B MKCM-CM™' ByAeT nokasaHa Ha aKpaHe.
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