3MHee BPeEMSA B panioHe

3anagHoe leryHuHo =

AsTop >KepunxoBa Honus

10-a knacc [OY LIO Ne 1481 r. MOCKBbI
- Pyk aeB H

y




= [|erlb: ONbITHBIM MYTEM YCTAaHOBUTL YPOBEHL PH
~ 0cagkoB (nnu Boabl, 0bpa3oBaBLUENCA MNPU TasHUN
CHera) n o0bsSICHUTb pe3ynbTaTbl CBOErO

nccnenoBaHuS.

= [Ipeomem uccrie0osaHuUs. BOOOPOAHbLIN
rnokasaTtersib pacTBOpPOB

eKm uccriedosaHus: Tarn

opa, nonyuerHas
pema 2008-2009




~ = Memodsi uccredosaHust: TEOPETUHECKNI :N3YyYEHNS
~ -COOTBETCTBYIOLEN NUTEepaTypbl, aHanM3 nonyyYeHHbIX
pe3ynsTaToB; NPakTUYecKuin MeTop.

= Mecmo uccredosaHusi: panoH 3anagHoe HeryHuHo, [OY
LIO Ne 1481, yn. AHrapckas g.22-a -

= ObopydosaHue u peakmusnl. LLITatne ¢ npobupkamum,
NOSIOCKM YHMBEPCANbHOW MHOMKATOPHOM Dymaru;
goxaesas (Tanas) Boga, Boga 13-nof Kpaxa,

ﬂ'ﬁnnmp@saHHaﬂ BOAA. R —
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« BBepeHue
S— J{I/ICHOTHbIE E OCAOKW, noxab, cHer nnn OoXab CO CHErom,

MMetoLme NoBbILLEHHY KUCNOTHOCTb. KNCNOTHLIE 0OCaaKu BO3HUKAKOT
rmaBHbIM 0O6pa30M 13-3a BbIDPOCOB OKCUMAOB CEPLI 1 a30Ta B
aTMocdepy npu CXXuraHMm nckonaemoro Tonnuea (yrns, HedpTr u
NPUPOLHOro rasa). PactBopsacb B aTMOCepHOn Brare, 3T OKCuabl
0Opa3yloT criabble pacTBOPbLI CEPHOM M a30THOM KUCIOT U1 BbiNagatloT B
BUAE KMCNOTHbIX goxaen. OTHocuTenbHas KUCIIOTHOCTb pacTBopa
Bblpaxkaetca nHgekcom pH (KMCNOTHOCTbL OnNpeaenseTcs Hannymem
cBOOOAHbLIX NOHOB Bogopoaa H+; pH — 910 nokasartesnb KOHLUEHTpaumn
noHoB Bogopoaa). [pu pH = 1 pactBop npeacTtaBnseT cobon CUMbHYHO

YaeT HenTpasibHy0 peakumo (Ymctas a,apH=14-3tT0

ﬁnmy (kak aneKTponuT B akKkymynaTopHou batapee); pH = 7
a

cunbHas e . Nockornbky epdaeTcs B
n N LWKane, BogHas cpega ¢ pH = 4 B gecsaAtb pas
onee kucnas, Yyem cpena c pH = 5, n B cTo pas bonee kucnas, 4Yem
cpena c pH = 6. ObblyHasa He3arpsaA3HEHHas goxaesas Boga nmeet pH
= 5,65. KUCnoTHbIMM Ha3biBaloTCA goxan ¢ pH meHee 5,65. U3
OaHHbIX, NpUBEAEHHbIX B Tabn. 1, cneayert, 4yto pH goxaeson Boabl B
HOPME OOMKEeH COCTaBNATbL OKomo 6,0.




Haumenosanue cpeowt _ Haumenosanue cpeowt

Pa3GaBﬂ6H Has CoNfiHas KI/ICHOTa
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. B 'wo,u,Hbm noxaza:renb unu pH, cpeabl — 3T0 ,El,eCFITI/NHbIVI ——
S— norapmch KOHLIEHTpaLMn KaTMOHOB BOOpPOAa, B3ATbIA C 00paTHbIM

— 3HAKOM:
= pH=-Igc(H+),
= rge c(H+) — KoHUeHTpauusa KaTMoOHOB BoAopoAda, Mornb/1.
= [laHHOe noHsaTue BBeaeHo B 1909 r. gatckum xummnkom C.CepeHceHOM.
= B 3aBucumocTu oT 3HavyeHna pH pasnuyaloT criegyowmne peakumm

cpenbl:
= pH <7 -«kucnasa (pH = 0-3 — cunbHokncnas, pH = 4—6 —
cnabokucnas);

— HeUTpanbHas; =
7 — weno f, pH = 11— = —
BENMKa Kak B npupoae,
CKOSbKY MHOIMe npouecchl B XXUBbIX OpraHu3mMax u
NPOMbILLIIEHHOM MPON3BOACTBE MPOTEKAOT TOMBKO NMPU CTPOro
onpenerieHHbIX 3HadeHuax pH.
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___ - [1n4 onpeneneHus sHadyeHus pH pacTeopos
~ LUMPOKO MCMOMb3YIOT HECKOMLKO METOAMK.
BooopoaHbIn nokasaTernb MOXHO
NpPUONMN3NTENBLHO OLIEHMBATL C NMOMOLLIbHO
MHOUKATOPOB, TOYHO N3MEPATH PH-MeTpoMm

7 oripeaesidtb aHalJliImTN4eCKn ﬂyTéM, »
T
oBeae THO- HOro

BadH
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I[nﬂ rpy6ov| OLI,eHKVFKOHLI,eHTpaLI,I/IVI BO,EI,OpO,EI,HbIX MOHOB
~ ~LUMPOKO UCAOMABL3YITCHA KNCIIOTHO-OCHOBHLIE
NHONKATOPLlI — OpraHU4ecKne BellecTBa-Kpacutenu, uBeT
KOTOpbIX 3aBncUT OT pH cpeabl. K Hanbonee n3BeCTHbIM
nHOnKaTopam npuHagnexart nakmyc, dpeHonddraneunH,
METWUNOBLIN OPaHXeBbIN (METUNOPAHX) U ApYrue.
HOukaTopbl CNOCOOHLI CcyLlecTBOBaTb B ABYX MO-pasHOMY
OKpaLLeHHbIX dopmax — nmbo B KUCNOTHOU, NUBO B

HOV. MaMeHeHVe LiBeTa Kaxaoro HANKaTopa |
1IPOUCXOOUT Tepsane oCTH, oﬁ'ﬁ_




,El,nﬂ paCLumpeHMﬂ paboyero MHTepBana

~ un3mMepeHus pH ncnonb3yoT Tak HasbiBaeMbln
YHUBepcalbHbIV UHOMKATOP, NPpeacTaBnaoLLmnm
cobOn CMEeCb N3 HECKOSbKMX MHONKATOPOB.
YHuBepcanbHbIN tHOMKATOP nocregoBaTeribHO
MEHSIET LIBET C KPaCHOIo Yepes XeNTbIW, 3eMNEHbLIN,

ﬁ [0 -b1oNeToBOro Npu Nepexone 13 KUCNom

T ———
| actm B nsa pH
0 METOAO0OM 3aTpyaHEeHO ANA MYTHbIX

UIN OKpaLLEHHbIX PaCTBOPOB.




Cro
~ -Ros3BonseT-uamMepaTb pH B 6onee mMpokom ananasoHe u

bornee To4Ho (ao 0,01 eguHnubl pH), Yem ¢ NOMOLLILIO
nHankaTopos. VloHoMeTpuyecknn metod onpeaneneHmns pH
OCHOBBLIBAETCH Ha U3MEPEHNN MUTTTUBOSIBTMETPOM-
noHometpom I1C ranbBaHNYECKOW LIEMN, BKIOYaAIOLLEN
cneunanbHbIN CTEKNSAHHLIN 3M1EKTPOA, NOTEHLMAN KOTOporo
3aBMCUT OT KOHLIEHTpaLUUn NOHOB H+ B OKpyXatroLlem

Bope. Cnocob oTnnyaetcs yaobCTBOM U BbICOKOWM
HOCTbIO, O 0.focre Kars " MHAMKW

OHe pH, no3Bonser
epsATb pH Henpo3payHbIX N LUBETHLIX PACTBOPOB U
NOTOMY LLUMPOKO NCMNOSb3YETCH




KHaJ'II/ITVILIeCKVIM-Gﬁ'beMHbII/I MeToa — KI/ICJ'IOTHO OCHOBHOe

- “TUTpOBaHUe — TaKkXke fJaeT TOYHble pesysbraThl
onpegeneHns KUCNOTHOCTU pacTBopoB. Pacteop
N3BECTHOW KOHLUEHTpauUun (TUTPaHT) Mo Kannsm
nobasnseTrca K uccrieqyemomy pacrtesopy. [pu nx
CMeLUMBaHUM NMPoTEKaAET XMMnyeckas peakumn. Touka
9KBMBANEHTHOCTN — MOMEHT, Korga TUTPaHTa TOYHO
XBaTaeT, YTOObl MOMIHOCTHLIO 3aBEPLLUUTL PeaKkumio, —

npyetTcd C noMoLlbo UHOUKATOoPaA. ,D,aﬂee 3HAaA .
A aCTBOpﬁ-S-
PacCTBOpPAa.




= B cBoell paboTe Mbl peLnnm paccMoTpeTb
- "KMCNOTHOCTbL 0CaaKOoB, BbiNagatoLwmx B HaLLeMm
panoHe. B nutepaTtype MHOro martepuana o
BPEAHOCTWN KNCIOTHbLIX OCAAKOB, MNO3TOMY LIESb
paboThl AN Hac cTana ovYeHb akTyanbHOU. A
NOCKOJIbKY MaTtepuan o BOAOPOAHOM NokasaTene
n3y4yaeTtcs B Kypce xumuu 11 knacca, 1o OH
agaeT n onpegereHHon HoBu3Hou. B TeyeHue
O rona mbl
anun ocagkn n nccregosany Ux ¢ NOMOLLbH
YHUBEpPCalbHON MHONKATOPHOW Bymaru.
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....= 1. CobpaTb cHer, goxaaTbcs
“ Korga OH pacTaert.
= 2. BbinuTb Tanyo soay B
NPOOUPKY.
= 3. CMO4YNTb pacTBOpOM U3
NPOBUPKM MOMOCKY
YHMBepCcanbHOU MHOUKATOPHOM
Gymaru, NOMEeCTUTb BIIAXXHYIO
NOJSIOCKY Ha NUCT 6enon dymaru
N ObICTPO CPaBHUTb OKPACKy
AVKaTOPHOW Gymarm ¢ ¥
OHOM LWKanbl pH. 3HayeHue :
DH, COOTBETC
DHa N UHANKaTOPHOU
oymaru, sanucaTb B
Tabn. 2.







Hama coopa

Ne npooupku Cooeporcanue npooupku

| “’I lY’ Yo 5 — |




Jlata cO6opa
Ne ipobupxu Copnepxanue npoOUpKU
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= Halle uccrnegosaHue nokasarno, YTO KUCIOTHbIE JOXAN HalleMy
. _paNOHy He YrpoXatoT, Halln ocadKu AatoT LienoYHyto, nnbo cnabo
- LLIENTOYHYIO cpeny. Toraa BO3HMKAET BONPOC, OTKyaa bepyTcs
LLIENTOYHbIE Ooxaun. ViccnenosaB nutepartypy, Mbl YBUAENN, YTO
noaobHoe sABreHne-He Takasi n peakocTb. KOHUEHTPUPOBaHHbLIN
LenoyHou goxab Beinan B CtaBponorne n okpectHocTax B 2003 roay.
bbino 3acdunkcrupoBaHo 60MnbLIOE KONUYECTBO Xanob rpaxaaH Ha To,
YTO Kannu oT npoLueLllero 4oXaAs OCTaBUM HECMbIBAEMbIE NSATHA Ha
ogexne, ocCoObeHHO CLUMTON 13 KOXXN. KopnyHeBaTkle NSTHa OCTanuch U
Ha aBToMobunsax. Kak coobwmnn areHTcTBY "HTEPpdakc" B
TeppuTopmnansHoM ynpaesneHun PocnotpebHaasopa no kpato, B
BLUMX OcCadKax codepXanumcb a3oTucTtble coeamHeHus. "llpoeegeH
ﬁﬁm OCagKoOB Ha Ka4eCTBEHHOM YPOBH opbIW NoKasan, YytToB
agKax coge UCTble coeanHeHnsa", -
b cTaBpononbckoro TY PocnotpebHaa3opa
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= BHVMMaTenNbHO M3y4vB CBOW PafioH, NOYMTaB

© NiMTepaTypy, Mbl Y3Hanm, 4Yto 30ecb MHOMo
NPOMBbILLUMEHHBLIX MPEANPUATUN - Cpean HUX
XOBPUHCKNI XKeNe3HOOO0POXHbIN y3en, 3aBoabl
"Putm", "3Hamsa", Tpyb03arotoBUTENBHLIN U
aBTOPEMOHTHbIN, XxonoaunsHUK Ne 15 n gp. N3

ﬁx NepevncrieHHbIX NPeanpPUATUIA, BO3MOXHO, P

| oaunnb MUYNHOM XO
OW, HO LLEeNnoYHOU peaKLnn ocagKos.
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