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I. AuHoranus
1. leanb u 3212494 JTUCHUIIMHBI
Llenbro OCBOGHUST AUCHUIUIMHBI SIBIISIETCS: OOyUEHHE CTYJICHTOB IMPUMEHEHHIO
HEBOJIHBIX Y CMEIIAHHBIX PACTBOPUTENICH B XUMUYECKOM aHAJIH3E.
3a1layaMy OCBOCHUS TUCHUTIINHBI SBJISIFOTCS:
—pacCIIMPUTh MPEACTABICHUS O PACTBOPEHUH KaK (PU3UKO-XUMHUECKOM TPOIIecce
B3aMMO/IEMCTBUSI BEILIECTBA U PACTBOPUTEIISL, IPUPOJIE KUCIIOTHO-OCHOBHBIX
CBOICTB BELIECTB, IPUPOJIE KOOPAMHAIMOHHOM CBSI3H;
—/1aTh 3HAHUS O HEBOJHBIX paCTBOpax, MX CBOMCTBAX, 00JIACTAX MIPUMEHEHHSI,
COBPEMEHHOM COCTOSIHUM XMMHUHU HEBOJHBIX PACTBOPOB;
—HAy4UTh CTYJICHTOB UCITOJIb30BaTh HEBOIHBIE PACTBOPUTEII JIJIs1 aHAIIN3a
BEILIECTB U CMECEM, HE MOIAIOIINXCS aHATU3Y B BOJTHOM PaCTBOPE.
2. MecTo nucuMIuinHbl B cTpykTrype OOIT
Jucuumumaa «OpraHu4ecKue pacTBOPUTENM B XMMHUYECKOM aHAIM3€» BXOIUT B
DJIeKTUBHBIC AUCHMIUIMHBI 4 o00s3aTenbHOM 4acTu bioka 1. «/IMCIUATUIMHBIY
y4eOHOro TIaHa.
JluciruiiHa ~ 3aKJIagpIBacT  3HAHWS  JUISL  BBINOJIHEHHS ~— HAY4YHO-
HCCIIC0BATEIILCKOM PabOThI M ITPOXO0XKICHUS HAYIHO-HUCCIIEI0BATEIHCKON MPAKTUKH.
Jucuurmmaa HETOCPEACTBEHHO CBs3aHa c JTACUIUATUTMHAMA
«INEKTPOXUMHUYECKHE METONIB, «HaHOXUMUS), «AKTyalTbHBIE 3a1a4U COBPEMEHHOM
xumuM. Hacte 1.», «XuUMHUUECKOE paBHOBECHE», «XHUMUS JICKAPCTBEHHBIX BEIIECTBY,
«XUMUST KOOPAUHALMOHHBIX COSTUHEHUI.
3. O0beM aucuMIIMHBI 4 3aueTHRIX equHull, 144 akaJeMHUUECKHUX Jaca,
B TOM YHUCJIe:
KOHTAKTHAA ayIMTOPHAsi padoTa: nekiuu - 15 yacoB, 1abopaTopHbie paboThI - 45
9acoB, B T. 4. JJaOOpaTOpHas MpaKTHYeCKast IOJIr0TOBKa — 45 Jacog,

CaMOCTOSITeJIbHAS padoTa: 57, KOHTPOJIb - 27.

4. IlnanupyemMble pe3y/ibTaTbl 00y4eHHs N0 JUCHHUILNIMHE, COOTHECEHHBIE C

IVIAHUPYEMbIMH Pe3yJibTATAMM 0CBOCHHUS 00Pa30BaTeIbHOM MPOrpaMMbI



[Tnanupyemsle pe3ysbTaThl

OCBOEHUsI 00pa30BaTEILHON

nporpammsl ((hopMHUpyeMbIe
KOMITETCHIIUN)

[Inanupyemble pe3yabTaThl 00yYeHHS O
JUCLUTUTAHE

OIIK-1

CriocoOeH BBITIOHITh KOMIUICKCHBIC
AKCTIEPUMEHTATBHBIC M PACUETHO-
TEOPETHUECKHE HCCIICIOBAHNS B
HU30paHHOM 00JIACTH XUMHUH WU
CMEXHBIX HayK C HCIIOJIb30BaHUEM
COBPEMEHHBIX ITPUOOPOB,
IIporpaMMHOTo obecriedeHus 1 6a3
JTAHHBIX TIPOPECCHOHATTBHOTO
Ha3HAYCHHSI

OIIK-1.1. Ucnonb3yeT cyliecTBYIOIIHNE U
pa3pabaThIBacT HOBBIC METOIVUKH TIOTYICHUS U
XapaKTepu3aly BEIIECTB U MAaTEPUAIOB JJisi
peleHus 3a1a4 B 130paHHOM 0071aCTH XUMUU
WA CMEKHBIX HayK

OIIK-1.2. Ucnonb3yeT COBpEMEHHOE
00opyZI0BaHHUE, POTPAMMHOE 00ECTICYEHUE U
npodeccuoHaIbHbIE 0a3bl JAHHBIX JJISI
pelieHus 3a1a4 B 130paHHOM 001aCTH XUMUH
WJIM CMEXHBIX HAYK

OIIK-2

Crnioco0eH aHanM3upoBaTh,
UHTEPHPETUPOBATH U 0000IIATH
PE3yIbTAThI AKCIIEPUMEHTAIBHBIX U
pacueTHO-TEOPETUUECKUX PaboT B
M30paHHOM 00JIaCTH XUMHHU WITH
CMEXHBIX HayK

OIIK-2.1. TIpoBOAUT KPUTUUECKUI aHAIH3
PE3yJILTaTOB COOCTBEHHBIX
AKCIIEPUMEHTABHBIX U PaCYETHO-
TEOPETUYECKUX padOT, KOPPEKTHO
UHTEPIPETHPYET UX

OIIK-2.2. ®opMynupyeT 3aKII0UYEHUS U
BBIBO/IbI 110 pe3yJIbTaTaM aHaIn3a
JIUTEPATYPHBIX JTAHHBIX, COOCTBEHHBIX
AKCIIEPUMEHTAIBHBIX M PACYETHO-
TEOPETHYECKUX padoT B M30paHHOU 001acTH
XMMUU WA CMEKHBIX HayK

5. @opma NpPoMeKYTOYHOM ATTECTALMHU U CEMECTP MPOXO0KICHUS:

AK3aMEH BO 2-M CEMECTpE.

6. SI3bIK NpenogaBaHusi: PyCCKU.




I1. Conep:kanue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3esiam) ¢
YKa3aHHeM OTBEJeHHOT0 HA HUX KOJHMYECTBA AKaJeMHYECKHMX 4YacOB U BHJIOB

Y4eOHBIX 3aHATHI

HaumenoBanue paznenoB | Bceero AyAUTOPHBIE 3aHATHS CamocrosiTens
1 TEM yacoB | Jleknuu | JlaGopatop | Kontposb Hasi paboTa
HBIE PabOTHI
Tema 1. Pa3zButue xumun 7 1 3 1 2
HEBOJIHBIX PACTBOPOB
Tema 2. Teopuu kuciaor u 8 1 3 1 3
OCHOBAaHUI
Tewma 3. Briiusiuue 10 1 3 2 4
pacTBopHUTEIIeH Ha
CBOKWCTBA KHUCJIOT U
OCHOBAaHUI
Tema 4. Usmepenue pH B 10 1 3 2 4
HEBOJIHBIX U CMEIIaHHBIX
pacTBopax
Tema 5. Kitaccudukanus u 9 1 3 1 4
OCHOBHBIE
XapaKTePUCTHKU
HEBOJIHBIX PACTBOPOB
Tema 6. AmdoTepHbIe 10 1 3 2 4
pactBoputenu. CnupThL.
Tewma 7. KucnoTtHsie 10 1 3 2 4
pactBopurenu. be3BogHas
cepHasl KHCIIOTA.
Tema 8. bezBoanast 10 1 3 2 4
YKCYCHasl KHCIIOTA.
Tema 9. XKunkuii 10 1 3 2 4
(bTOpUCTBIN BOAOPOL
Tema 10. OcHOBHBIE 10 1 3 2 4
pactBoputenu. Kuakuit
aMMHaK.
Tema 11. Kungkue 10 1 3 2 4
OpraHWYeCKHE aMHUHbI
Tema 12. Jlunonsipusie 10 1 3 2 4
anpOTOHHBIE
PacTBOPHUTEIIH.
JuMeTmiicyab(OKCH/I.
Tewma 13. Opranuueckue 10 1 3 2 4
aMUJIbI
Tema 14.Ketonbl 10 1 3 2
Tema 15. AnpoToHHbIE 10 1 3 2 4
PacTBOPHTEIIH.
VYTIi1eBo10pOabl U UX
raJIOTeHIIPOU3BOTHBIC
Hroro | 144 15 45 27 57

n

III. O6pa3oBaTesibHbIE TEXHOJIOTUH



VYuyebHas mporpamma —
HaVMEHOBaHNE
pas3zesnoB U TeM

Bun 3anatus

O06pazoBarenbHbIE TEXHOJIOTHH

Tema 1. Pa3zButue Jlexuus TpaaUIMOHHbIE ((PPOHTATIBHAS JEKIU, PEIICHUE
XUMHUH HEBOIHBIX JlaboparopHas | ynpakHeHHIT), HTHPOPMAIIMOHHBIE (ITOKa3
pacTBOpOB pabota B MIpE3EHTALMI) TEXHOJIOTHSI UCCIIE10BATENIbCKON
XUMHUYECKON NEeSTeNIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
7a0opaTopuu | TEXHOJIOTHUS MOJYJIBHOTO U OJI0YHO-MOYJIHHOTO
o0yueHus 310pOBbecOeperaIe TeXHOJIOTUN
Tema 2. Teopun Jlekuus TpaauMoHHbIE (PpOHTATIBHAS JICKIIHS, PEIICHUE
KHUCTIOT U ocHOBaHuil | JIabopaTopHasi | ynpakHeHui), uHpopmManroHHbIe (TIOKa3
pabora B MPE3EHTALINI ) TEXHOJIOTHSI UCCIIeIOBATEIbCKON
XUMHUYECKON NEeSTeNIbHOCTH (XUMHUYECKUN SKCIIEPUMEHT)
7abopaTopuu | TEXHOJIOTHUS MOJYJIBHOTO U OJI0YHO-MOIYIHHOTO
o0yueHus 310pOBbecOeperarne TEXHOJIOTUN
Tema 3. Bnusiaue Jlexuus TpaaUIMOHHbIE ((PPOHTATIBHAS JEKIHA, PEIICHUE
pacTBopuTelnel Ha JlaboparopHas | ynpaxxHeHHiT), THOPMAIIMOHHBIE (ITOKa3
CBOICTBA KUCIIOT U pabota B MIpE3EHTALMI ) TEXHOJIOTHSI UCCIIEI0BATENbCKON
OCHOBaHUM XUMHUYECKON NEeSTENIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
1abopaTopuu | TEXHOJIOTHSI MOAYJIBHOIO U OJIOYHO-MOYJIbHOTO
o0yueHus 3I0pOBbEcOEepErane TEXHOJIOTUN
Tewma 4. U3mepenue Jlekuus TpaAuIIMOHHBIC ((PPOHTATIbHAS JICKIIHS, PELICHUE
pH B HEBOHBIX U JlaboparopHas | ynpakHeHHIi), HHPOPMAIIMOHHBIE (TTOKa3
CMEIIaHHbIX pabota B MIpe3EHTAIM) TEXHOJIOTHSI UCCIIEI0BATEIbCKON
pacTBopax XUMHUYECKON NEeSTENIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
1abopaTopuu | TEXHOJIOTHSI MOAYJIBHOIO U OJIOYHO-MOYJIbHOTO
o0yueHus 3I0pOBbECOEpErane TEXHOJIOTUN
Tema 5. Jlekuus TpaaAuIIMOHHBIC ((PPOHTATIbHAS JICKIIHS, PELICHUE
Knaccudukanms u JlaboparopHas | ynpaxxHeHHit), THPOPMAIIMOHHBIE (ITOKa3
OCHOBHBIE pabota B MIpe3EHTAIMI) TEXHOJIOTUSI UCCIIEI0BATEIbCKON
XapaKTePUCTUKU XUMHUYECKON NEeSTENIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
HEBOJIHBIX PaCTBOPOB | J1a0OpaTOpUU | TEXHOJIOTUS MOAYJIBHOTO U OJIOYHO-MOAYJIBHOIO
o0yueHus 3I0pOBbEcOEepEramIre TEXHOJIOTHH
Tema 6. Amdorepubie | Jlekmus TpaJuLMOHHbIE ((PpOHTATIBHAS JIEKLIUS, PELLICHUE
pPacTBOPUTEIIN. JlaGopatopHasi | ynpaxxHeHu#), *HPOpPMALMOHHBIE (TTI0Ka3
CnupTsL. paborta B MIpe3eHTAIN ) TEXHOJIOTHSI HUCCIIEeI0BATEIbCKON
XMUMUYECKOH JeSITeIbHOCTH (XUMHUYECKUHN 3KCTIEPUMEHT)
1abopaTopun | TEXHOJOTHSI MOAYIBHOTO U OJI0YHO-MOYJIBHOTO
o0yueHus 3I0pOBbecOEeperane TEXHOJIOTUN
Tewma 7. Kucnorusie Jlexums TpaJuLMOHHbIE ((PpOHTATIBHAS JIEKLIUS, PELLICHUE
pacTBOPUTEIIN. JlaGopatopHasi | ynpaxHeHu# ), *HPOpPMAaLMOHHBIE (TTI0Ka3
be3Bonnas cepHas pabora B MPE3EHTAIINI ) TEXHOJIOTHSI UCCIIEIOBATEIHCKON
KHCJIOTA. XMUMUYECKOH JeSITeIbHOCTH (XUMUYECKUI SKCTIEPUMEHT)
1abopaTopun | TEXHOJOTHSI MOAYJIBHOTO U OJI0YHO-MOYJIBLHOTO
o0yueHus 3I0pOBbecOeperarne TEXHOJIOTUN
Tema 8. bezponnas Jlekuus TpaaAuIIHOHHBIC ((POHTATIbHAS JISKIIHS, PEIIeHNE
YKCYCHasi KCIIOTa. JlaGopaTopHasi | ynpaxxHeHu# ), "HPOpPMaLMOHHBIE (TIOKa3
pabora B MIPE3CHTAIHI ) TEXHOJIOTHSI UCCIICIOBATEHCKON
XUMUYECKOH JesITeIbHOCTH (XUMHUYECKUH SKCTIEPUMEHT)
1abopaTopun | TEXHOJOTHSI MOAYIBHOTO U OJI0YHO-MOYJIBHOTO

o0yueHus 3I0pOBbecOEeperaue TEXHOJIOTUN




Tema 9. XKunkunii Jlexuus TpaaUIMOHHbIE (PPOHTATIBHAS JEKIU, PEIICHUE
dropucteiii Bogopoa | JIaboparopHasi | ynpakHeHUi ), nHOOpMaImoHHbIE (TTOKa3
pabora B MPE3CHTALIMI ) TEXHOJIOTHSI UCCIIEIOBATENBCKON
XUMHUYECKON NEeSTENIbHOCTH (XUMHUYECKUN SKCIIEPUMEHT)
7a0opaTopuu | TEXHOJIOTHUS MOJYJIBHOTO U OJIOYHO-MOIYIHHOTO
00y4eHUs 310pOBhecOepEraroiiue TEXHOJIOTHN
Tema 10. OcHOoBHBIE Jlekuus TpaauMOHHbIE (PpOHTATBHAS JICKIHS, PCIICHUE
PacTBOPUTEIIH. JlaGopaTtopHasi | ynmpaxHeHu# ), HHGOPMAIMOHHBIE (TIOKa3
Kunkui ammuax. pabota B MIpE3EHTALMI ) TEXHOJIOTHSI UCCIIEI0BATEIbCKON
XUMHUYECKON NEeSTeNIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
1a00paTopuy | TEXHOJIOIHSI MOAYJIBHOTO U OJIOUHO-MOYJIBHOTO
o0yueHus 310pOBbecOeperarne TeEXHOJIOTUN
Tema 11. Xunkue Jlekusa TpaaAuIIHOHHBIC ((PPOHTATIbHAS JISKIIHS, PEIICHUE
opranuveckue amunbl | JlaboparopHasi | ynpakHeHHit), HH(popMaoHHbIe (ITOKa3
pabora B MIpe3eHTAIM ) TEXHOJIOTHS HCCIIeI0BATEIbCKON
XUMHYECKON NEeSATEIbHOCTH (XUMUYECKHUI SKCIIEPUMEHT)
1abopaTopun | TEXHOJOTHS MOAYIBHOTO U OJIOYHO-MOYJIHLHOTO
o0yueHus 310pOBbecOeperae TEXHOJIOTUN
Tema 12. Jlunonsipusie | Jlekuus TpaauIIMOHHBIC ((PPOHTATIbHAS JISKIIHS, PEIICHUE
aIpOTOHHBIE JlaGopatopHasi | ynpaxHeHuH ), THPOPMALMOHHBIE (TI0Ka3
pPacTBOPUTEIIH. paborta B MIpe3eHTAIHi{) TEXHOJIOTHS UCCIIEeI0BATENIbCKON
JumeTnincynb(QOKCHII. | XUMUYECKOH NEeSATENIbHOCTH (XMMHUYECKUN IKCIIEPUMEHT)
nabopaTtopuu | TEXHOJOTHS MOAYIHHOTO U OIOYHO-MOYJIHLHOTO
00y4YeHHS 3I0pOBbECOSPETAIONIIE TEXHOJIOTHH
Tema 13. Jlexuus TpaauluOHHbIE (PpOHTATIBHAS JIEKIUS, PEIICHUE
Oprannyeckue amuabl | JlaboparopHasi | ynpakHeHHi ), HHGOpMaoHHbIe (ITOKa3
paborta B MIpe3eHTAIMI{ ) TEXHOJIOTHS UCCIIEeI0BATEIbCKON
XUMHUYECKON NESATENIbHOCTH (XMMHUYECKUN SKCIIEPUMEHT)
nabopaTtopun | TEXHOJOTHS MOAYIBHOTO U OJIOYHO-MOYIHLHOTO
00y4YeHHS 3/I0pOBbECOSPETAIOINE TEXHOJIOTHH
Tema 14.Ketonsr Jlexuus TpaaulMOHHbIE (PpOHTATIBHAS JIEKIUS, PEIICHUE
JlaGopatopHasi | ynpaXxHeHUH ), THPOPMALMOHHBIE (TI0Ka3
paborta B Mpe3eHTAIMI{ ) TEXHOJIOTHS UCCIIeI0BATENIbCKON
XUMHUYECKON NEeSTENIbHOCTH (XMMHUYECKUN SKCIIEPUMEHT)
7a0opaTopuu | TEXHOJIOTUS MOJYJIBHOTO U GJI0YHO-MOYJIBHOTO
00y4eHus 310pOBbhecOeperaroniue TEXHOJIOTUN
Tewma 15. Anpotronnsie | Jlekuus TpaaulMOHHbIE (PpOHTATIBHAS JIEKIIUS, PEIICHUE
PacTBOPUTEIIH. JlaboparopHas | ynpaxHeHMI), THPOpPMAIIMOHHBIE (ITOKa3
Yri1eBoaOpoabl U UX pabota B MIPE3EHTALMI ) TEXHOJIOTHSI HCCIIEI0BATENIbCKON
TaJIOTEHIIPOU3BOIHBIE | XUMHUECKOMN NEeSTeNbHOCTH (XMMHUYECKUN IKCIEPUMEHT)
7a0opaTopuu | TEXHOJIOTUS MOJYJIBHOTO U GJI0YHO-MOYIBHOTO

00y4eHus 310pOBbhecOeperaroniue TEXHOJIOTUN

IV. Ouenouynble  MarTepuajbl JAJds1  NPOBeJdeHUs] TeKylleid H
NMPOMEKYTOUYHOM aTTeCTAlUM
1. TunoBbie KOHTPOJIbHbIE 3aJaHUA ISt NMPOBEPKU YPOBHS

cpopmupoBannocTu komnereHunu M-OIIK-1.1. Ucnoab3yer cymiecTByromme
U pa3paldaTrbiBaeT HOBbIe METOAUKH MOJYYCHUS U XapaKTepu3aluy BelecTB U



MAaTEePHAJIOB JJIsl pelleHus 32/1a4 B H30pPaHHOM 00/1aCTH XMMHWH UJIM CMEKHbIX

HAYK

Jdran (popMuUpoOBaAHUSA

TunoBbie KOHTPOJIbHBIC 3aIaHUA 1JIA

Iloxa3zaTenu n

TpeOOBaHUSAMHU
cepTU(UITMPOBAHHBIX
METO/IHK.

SKCIIEPUMEHTA!
A. TutpaHr;

b. UnaukaTopHbIA 3J1€KTPOI;
B. DnekTpoa cpaBHEHUS.

KOMIIETEHIIUH, B OLICHKH 3HAHWI, YMEeHHH, HABBIKOB (2-3 KpUTEpHHU
KOTOPOM y4acTBYyeT npumepa) OlLleHUBAHUS
AUCHMILINHA KOMIIeTEeHIIHH,
HKaJa
OLlCHUBAHUS

Buaners: Biagers (Ketic myst B1aneTb + yMeTh) 1 Oayt 3a
cepTU(UITMPOBAHHBIMU KKIBIN
METOIUKaMH Keiic 1: I3BecTHO, YTO KPEMHUHOPTaHUYECKHUE | TTPABUIIbHBII
XUMHUYECKOTO aHAIN3a COCIMHEHUS] MOTYT PACTBOPATHCA B JKUJIKOM OTBET.
Pa3IUUHBIX OOBEKTOB. ¢bropucrom Bogopose. HazoBure ycnosus,

KOTOpbIE HEOOXOIUMO COOJIFOIaTh, YTOOBI

MIPOBECTHU TaKOH OIBIT:

A. Temnieparypa;

b. maTepuai, U3 KOTOPOro MoxeT ObITh

M3TOTOBJIEHO 000PYI0BAHHUE;

B. Mepsl ipe1ocTOPOKHOCTH.
YMeThb: UCII0JIb30BaTh Keiic 2. Heo6xoaumo nposectu pH- 1 6amn 3a
HMeoLIeecs MOTEHIIMOMETPUUECKOE TUTPOBAHUE PACTBOPA | KAXKIBIN
o0opyioBaHuE B MaTbMUTHUHOBOM KUCIIOTHI B METaHOJIE. MPaBUJIBbHBIH
COOTBETCTBHH C HazoBuTte ycnoBust mpoBeaeHUs OTBET.

3HaTh: npaBuia
MIPOBE/ICHUSIX
XMMHUYECKOT0 aHaJIu3a B
COOTBETCTBHH C
METPOJIOTHUECKUMHU
TpeOOBaHUSMH.

Tecr 1. Ykaxute npaBuwiibHbIA 0TBET. [Ipu
onpenenaeHuu pH BoIHO-3TaHOIBLHOTO
pacTBopa B KAYECTBE HHIUKATOPHOTO
HCIIONB3YETCS IIEKTPOJI;:

A. CTEeKIISIHHBIN;

b. KanmomenbHbIN;

B. IInaTuHOBEIH.

Tecr 2. Ykaxute npaBunbHblid oTBET. [Ipu
n00aBJICHUH alleTOHA B BOJIHBIN pacTBOP
YKCYCHOU KHCIIOTBI €€ CTEIeHb JUCCOLMALINN:
A. YBenmuuBaercs;

b. YMmenbpmaercs;

B. Ocraercst HeM3MEHHOM.

2. TunoBble KOHTPOJILHBbIE 3aIaHMS JJIS IPOBEPKU YPOBHS
chopmupoBannocTu komnereHnuu M-OIIK-1.2. Ucnosb3yeT coBpeMeHHOE
00opya0BaHMe, MIPOrPAMMHOE o0ecneuyeHHue U npodeccuoHaIbHbIe 0a3bl
JAHHBIX JJISl pelleHus 32/1a4 B M30PaHHOM 00J1aCTH XMMHUU MJIM CMEKHBIX

HAYK
Jran Tunosbie KOHTPOJIbHBbIE 3a1aHusA 1/ oneHkn | Iloka3aresn u
(popmupoBanus 3HAHM, YMEHHUI, HABBIKOB (2-3 npuMepa) KpUTEepUH
KOMIIETEHIIUH, B OLlCHUBAHUSA
KOTOPOM y4acTBYyeT KOMIIETEHIIUH,
AUCUMILINHA HKaJja
OLICHUBAHUS




B. Yucna nsmepenuii;

I'. Iucnepcun.

Tect 2. CTaTUCTHYECKOM THUITOTE30H HA3LIBAIOT
YTBEPKJICHHE, TTO3BOJISAIONIECE ONPEACTUTD:

A. Hanuune rpyboro mpomaxa;

b. BennunHy CTaHIapTHOTO OTKJIOHEHUS;

B. YpoBenb n1oBepuTEIbHON BEPOSTHOCTH;

I'. MuHMManbHOE YMCI0 U3MEPEHUM.

IIpomexyTo4YHbIN Keiic Ha B1ageTh + ymeTh 1 Gann 3a
Baagers: MPaBUWIBHO
KOMIIBIOTEPHBIMHU 3ananue 1. C ucrosnb30BaHUEM IPOIPaMMBI BBIIIOJIHEHHOE
porpaMMaMu Excelnaiigute MonspHbIil Ko3hHUITMEHT 3aJlaHne
CTaTHUCTHUYECKON U IIOTJIOLEHUS, UCIIONb3Ysl JaHHbIE,

rpaduIecKon npeacrabieHHble B [IpakTnueckom 3amanum 1.

00paboTKH [IpencraBbTe pe3yabTaT U3MEPEHUN B

AKCIIEPUMEHTATBHBIX cooTBeTcTBUU ¢ TpeboBanusmu MIOTTAK

JTAHHBIX.

Ymern: npeacraButh | 3aganue 2. C UCIOIB30BAaHUEM MTPOTPAMMBI 1 Gamr 3a
PpE3yJIbTaThI Origin HaiinuTe MOJISIPHBIN KO DUIIHEHT IIPaBUJIBHO
MIPOBECHHBIX MIOTJIOLIEHUS, UCIIONIb3Ys JaHHbIE, BBIMIOJTHEHHOE
M3MEPEHUN B npenacraBieHHble B [IpakTuueckom 3aganuu 1. 3a7aHue
COOTBETCTBHH C [IpencraBbTe pe3yabTaT U3MEPEHUN B

PEKOMEHAAUUAMU cootBercTBUH ¢ TpeboBanusimu MHOITAK

NIOITAK.

3HATH: METOIUKHA Tect 1. YkaxuTe npaBwibHbINA OTBET. OT KaKOro 1 Oait
CTaTHUCTHYECKOM 13 MPEACTABICHHBIX HIKE MapaMeTPOB 3aBUCUT PABUJIbHBIH
00paboTKH kod¢pdunment CteroaeHTa? OTBET
pe3ynbTaroB HayuHoro | A. CpemHero apupMeTH4ecKkoro;

IKCIIEPUMEHTA. b. CrangapTHOTO OTKIIOHEHHS;

3. TunoBble KOHTPOJIbLHBbIE 3aIaHUS JJISl IPOBEPKH YPOBHS
chopmupoBannocTu komnerenuuu M-OIIK-2.1. IIpoBoauT KpuTHYECKU I
aHAJIU3 Pe3yJIbTATOB COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX U PACYETHO-

TeOPeTHYECKUX PadoT, KOPPEKTHO MHTEPNPETHUPYeET UX

Jran TunoBblie KOHTPOJIbHbIE 3aJaHUS /ISl OLlEHKH Iloxa3arenu u
(popmupoBanus 3HAHUI, YMEHHN i, HABBIKOB (2-3 mpumepa) KpUTEpHUH
KOMIIeTeHIIUH, B OLleHUBAHMS
KOTOPOM KOMIIEeTCHIUH,
y4yacTByeT HKaJjaa
AMCHMILINHA OLICHUBAHMS
IIpome:xkyrounblii | Keiic (Ha BiaxeTsb + yMeThb): 1 Gamn 3a
Bnaners: HaBbIKaMK MPaBUIBLHO
KaTMOpOBKH 3ananue 1. [IpoBepsTe MeKTPOIHYIO () YHKIIUIO BBITIOJTHEHHOE
UCIIOJIb3yEMBIX CTEKJISTHHOTO 3JIEKTPO/Ia B COOTBETCTBUU C 3aJlaHue
prOOPOB 1 Metoaukon JlabopatopHoit paGoTsI 1.

000pyIOBaHUsL.




YMerh: IpoBeCTH 3aganue 2. [IpoBenure kanuOpoBKy MEpHOM 1 6ann 3a
IIPOBEPKY IOCYJIbl B COOTBETCTBUU C METOANKON IIPAaBUIBHO
pabortocniocobHocTH | JIJaboparopHoit paboThI 2. BBHITIOJTHEHHOE
UCIOJIb3yEMBIX 3aJjaHue
npubOpOB U UX
COOTBETCTBUS
METPOJIOTHYECKUM
TpeOOBAHUSIM.
3HaTh: Hay4YHbIC 3ananmue 3. [IpoBepbTe KAIMOPOBKY 1 6ann 3a
TIPUHIIMIIBI criektpooromerpa CP-2000 B COOTBETCTBUU C MPaBUILHO
KaJInOpOBKU metoaukoi JlaboparopHoii paGoTsr 3. BBIITOJIHEHHOE
UCIIOJIb3YEMOTI'0 3aJjaHue
000pyIOBaHUSL.

4. Tunosble KOHTPOJIbHbIE 3a/1aHus ISt NPOBEPKH YPOBHS

copmupoBannoctu komnereHuuu M-OIIK-2.2. ®opmyaupyer 3aK/JII0YeHUs
U BBIBOJABI M0 pe3ybTaTaM AHAJIN3A JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
IKCIEPUMEHTAJBHBIX M PACYETHO-TeOpPeTHYeCKNX padoT B H30paHHOM 00J1acTH
XHMHMHU MM CMEKHBIX HAYK

Jran TunoBbie KOHTPOJIbHBbIE 3a1aHus 1J1s1 oneHkn | [loka3aTenu u
¢dopmupoBanus 3HAHMI, YMEHHUI, HABBIKOB (2-3 npuMepa) KpUTEepHUH
KOMIETEHI[UH, B OlleHUBAHUS
KOTOpPOM KOMIIeTeHIHH,
y4yacTByeT HKaJa
AUCHUILINHA OlleHUBAHUS
Baaners: (Ketic nyst BnaneTs + yMeTh) 1 Gam 3a Kaxaoe
METO/IaMH MPaBUIIbHO
KaueCTBEHHOIO U Keiic 1: Heob6xoammo KOIMYECTBEHHO Ha3BaHHOE
KOJINYECTBEHHOTO onpeAenuTh Au(peHnIaMIH METOI0M TUTPOBAHUS. | BEIIECTBO.
OTIpeIeIICHUS HazoBuTte ycnoBus skcriepuMeHTa:

BEIIIECTB B A. PacTtBOpuTens;

HEBOJIHBIX b. TutpanT;

pacTBoOpax. B. Mnaukarop.

YmMmern: nogobpars | (Kelic ayig Bnagets + ymeTh) 1 Gann 3a kaxzaoe
HEOOXOIMMBIN MPaBUIILHO
pactBoputens s | Keiic 2: Heo6xoauMo KoMuecTBEHHO Ha3BaHHOE
aHaM3a TOTO WK ONPEJIETUTh HEPACTBOPUMYIO B BOJIE BBICIIYIO BELIECTBO.

WHOTI'O BEIECTBA
WJIH CMECH BEIIECTB.

KapOOHOBYIO KUCIIOTY (HAIpUMeEp, CTEAPUHOBYIO)
METOJIOM TUTpoBaHus. HazoBute ycnosus
JKCIIEPUMEHTA:

A. PactBopuTeis;

b. Turpant;

B. Mnpukarop.

3HAaTh: CBOMCTBA
HEBOJHBIX
pacTBOpHUTENEH, X
B3aMMO/ICHCTBHE C
pacTBOPEHHBIM
BEIIECCTBOM,
obJactu
MIPUMEHEHHUS,
0COOCHHOCTH
MIPOTEKaHUS
XUMHUYCCKHUX

Tecr 1. YKaxute npaBUIbHBIE OTBETHI.

K nunonspHbIM alipOTOHHBIM PACTBOPHUTEISM
OTHOCSTCSI:

A. DTuneHauamMuH;

b. Aumeruncynbshokcus;

B. I'excametundochorpuamu;

I'. Juxnopmeran;

. AumeTundopmamu.

1 Ga 3a KaKABIN
IIPAaBUJIbHBIN
OTBET.




peakuui B Tect 2. YKaxxuTe npaBUIbHbINA OTBET.

HEBOJTHBIX CrocoOHOCTBIO PACTBOPATH OCJIKU, HE pa3pyIas
pacTBopax, WX XUMUYECKOU CTPYKTYphI 00J1aaeT:
COBpEMEHHBIE A. Kunkuit GpTOPUCTHII BOTOPO/T;

B3IJIAbI HA b. XKunkuii amMuax;

MPUPOAY B. be3BoaHas ykcycHas KUCIIOTA.

KHUCJIOTHBIX U
OCHOBHBIX CBOMCTB
BCIICCTB.

V. Y4eOHO-MeTOIMYecKoe U HH(POPMALMOHHOE o0eciedeHne JUCHUILIHHbI
1) Pekomenayemas muteparypa

a) OCHOBHas TUTEpaTypa:

1. AHaymTHYecKass XUMUS: XUMHYECKAE METO Il aHaim3a: YaebHoe nocoowue / [ox pen.
[erpyxuna O.M. - Mocksa :Jlabopatopus 3nanuii, 2017. - 467 c.: ISBN 978-5-00101-
554-3. - Tekcr : anektponHsid. - URL: https:/znanium.com/catalog/product/975091
(mara obpamenust: 21.06.2021).

0) JononHuTensHas JMTEepaTypa:

1. Ananutnueckas xumus : yueOHUK [DnexktponHsiid pecypc] / H.U. Mosuan, P.T.
Pomanosa,T.C. I'opOynoBa [u np.]. — M. : UHOPA-M, 2017. — 394 c. —
(Briciiee o0pa3zoBaHue). — Pexxum JOCTyma:
http://znanium.com/go.php?id=770791

2. Ananutuyeckas xumusi: yueoHoe nmocooue / A.M. Anapues, T.I1. Anexkcanaposa,
A.A. KazakoBa, O.B.Kapynuna ; MuHHCTEpCTBO 00pa3oBaHUs M HAyKHU
Poccuiickoii  ®enepanun, HoBocMOMpCKHII TOCYyIapCTBEHHBIH TEXHUYECKUI
yauBepcuteT. - HoBocubupck : HI'TY, 2015. - 92 c. : cxem., Tabxn. - bubnuorp.: c.
86-87. - ISBN 978-5-7782-2710-1 ; To ke [DnekTpoHHBI pecypc]. - Pexum
nocTyma: http://biblioclub.ru/index.php?page=book&id=438291

2) IlporpammHoe obecrieueHue
a) JIurieH3noHHOe MPOrpaMMHOE 00eCTICUeHHE
MS Windows 10,
0) CBOOOTHO pacnpoCTpaHsIeMOe POrpaMMHOE 00ECTICUEHIE

Muorodyunkuronansubiil pegakrop ONLYOFFICE

3) CoBpemeHHble MpodeccHoHalIbHBIE 0a3bl JaHHBIX W HH(POPMAIMOHHBIC
CMIPaBOYHBIC CUCTEMBI

Explore Chemistry https://pubchem.ncbi.nlm.nih.gov/
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4) Ilepeuenr  pecypcoB  MH(DOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOM  CETH
«aTepHETY, HEOOXOMMBIX JJISI OCBOCHHUSI JUCIUTLIHHBI

1. DnexrponHast GUOIMOTEKA MO XUMUU U TexHUKe http://rushim.ru/books/books.htm

2. Xwmvmgeckuit moptan ChemPort.Ru http://www.chemport.ru

3. DnekTpoHHas OubIroTeKa y4eOHbIX MaTepUalIoB MO XUMuK Ha noptaine Chemnet
http://www.chem.msu.su/rus/elibrary

4. Poccuiickuii XuMUKO-aHATMTUYECKUIA TopTai http://www.anchem.ru/

Caiit o xumuu http://xumuk.ru/

6. Caiit Chemworld.Narod.Ru -Mup xumuu http://chemworld.narod.ru

e

VI. Meroauyeckue Marepuajbl I OOyYalOIIUXCA 10 OCBOCHHMIO

TUCIUATLIMHBI

3aiaHus I CaMOCTOATEILHOM Pad0ThI CTYICHTOB:

1. Hanuimure peakiuy aBTONpoTOM3a 0€3BOAHBIX CEPHON U MypaBbUHOU KUCIIOT,
MeTaHona. Ha3oBUTE MOHBI TMOHUSA U JINATA.

2. Ha3zoBute camble CUIIbHBIE KACJIOTY U OCHOBAaHHE B BOJIE, 3TAHOJIE, JKUIKOM

aMMMaKe.

Ykaxure pH HeWTpanbHOU Cpelibl B BOJAE, )KUAKOM aMMHAKE, STAHOJIE.

4. TlpuBeaute npuMepsl HUBEIHUpYIolero u AuddepenHuupyomero 3GphekTon

pacTBOPUTEIIA.

Kak uzmenurcs cuiia qudTriiaMuHa B 0€3BOTHONM MypaBbUHOM KUCI0TE?

6. B Kakux ciydasx IUAJIEKTPUUECKasi MPOHUIIAEMOCTh CUJIBHO CKAa3bIBAETCS Ha
pEaKLMU MEXKY KUCIIOTOM Y OCHOBAaHUEM, B KAKUX CIIy4asiX €€ POJib
HE3HAUUTENbHA?

7. Kakumu nperumyniecTBaMu 00J1aJa€T METOJT THTPOBAHMS B HEBOJHBIX cpefax?

W

W

BOHpOCI)I AJIA IMIOATOTOBKH K 9K3aMEHY 10 TUCHHUIIJIMHE

1. Pa3BuTHE XMMHUM HEBOJIHBIX PACTBOPOB.

2. Teopus kucnot u ocHoBaHuM bpeHcrena—Jloypu

3. Knaccudukanys HeBOJHBIX PaCTBOPUTETICH.

4. BaxkHeillne XapakKTePUCTUKU HEBOJHBIX PACTBOPUTEIIEH.

5. ConbBatanys B HEBOJIHBIX U CMELIAHHBIX PACTBOPAX.

6. OcoOCHHOCTH TPOTEKAHUS KHUCIOTHO-OCHOBHBIX, OOMEHHBIX, OKHCIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKLMN B HEBOJHBIX PACTBOPaX.

7. DNeKTpoAHbIE MOTEHIMAIbI B HEBOAHBIX PACTBOPaX.

8. KuclIOTHOCTh HEBOAHBIX M CMeEMIaHHBIX pacTBOpoB. Illkana KUCIOTHOCTH
paCTBOpPUTEITIEH,

9. Onpenenenne pH HEBOAHBIX M CMEIIAHHBIX PACTBOPOB, MHCTPYMEHTAJIbHBIC
METO/Ibl, 3JIEKTPOJIHBIE CUCTEMBI.

10. Husenupytoiee u nuddepeHuupyroiiee 1eicTBUe pacTBopuTteieid. Brnusaue
KMCJIOTHO-OCHOBHBIX CBOICTB, JIADJICKTPUUECKON MPOHUIIAEMOCTH,
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COJIbBATHPYIOUIEH  CHOCOOHOCTH  pPACTBOPUTENS  HA  DJIEKTPOIUTHUECKYIO
JMCCOIMAIMIO PACTBOPEHHOIO BEILIECTBA.

11. KucnotHsie pactBoputenn. OCOOEHHOCTH MPOTEKAHUSI XUMUUYECKUX PEAKIIUi B
KHUCJIOTHBIX pacTBOpUTENsiX. O0acT MPUMEHEHUS! KUCIOTHBIX PaCTBOPUTENEH.
12. OcHoBHBIE pacTBOpHUTENU. OCOOCHHOCTH MPOTEKAHUSI XUMUYECKUX PEaKIuil B
OCHOBHBIX pacTBOpUTENAX. O0IaCTH MPUMEHEHUST OCHOBHBIX PACTBOPUTENEH.

13. Ampotepnsie pactBoputenu. OCOOCHHOCTH MPOTEKAHUS XUMUYCCKUX PEAKITUI
B cniuptax. O6mactu npuMeHeHus: aM(pOTEPHBIX PaCTBOPUTEIICH.

14. Anporonnsie pactBoputesd. OCOOCHHOCTH MPOTEKAHUSI XUMUUYECKUX PEaKIIUil
B JIUTIOJISIPHBIX alPOTOHHBIX pacTBOpUTENsiX. O01IacTy NPUMEHEHUS AUMOISPHBIX
anpOTOHHBIX PACTBOPHUTENCH.

15. TutpoBaHue B HEBOJHBIX pacTBopuTelsix. O00pyI0BaHNUE U MIPUEMBI PAOOTHI,
MpUMEHSIEMbIE TIPU TUTPOBAHUH B HEBOJAHBIX PACTBOPUTEIISIX.

16. Tlpumenenne Meroaa mossiporpaduu Uisi aHajdu3a BEUIECTB B HEBOJHBIX U
BOJHO-OpraHnyeckux pactBopax. Obmactu npumenenus. O0opyoBaHuE.

IIpakTnueckoe 3axanue 1.
1o naHHBIM TaOIUIIBI TIOCTPOMTE TPAPUK, MPOBEAUTE €TI0 JIMHEAPU3ZALIUIO U
CTaTUCTUUYECKYIO 00pabOTKY MapaMeTpOB PErPECCH.

X Y

2 0.48
2.5 0.56
3 0.64
3.5 0.69
4 0.76
4.5 0.83

MeToanuyecKue yKa3aHUs K BbINOJHEHHIO JIa00OPATOPHBIX padoT

JlaGopaTopHnasi padora 1. IloctpoeHue rpanyupoBoYHoro rpagpuka u pacuer
€ro MeTPOJIOTHYECKUX XapPaKTePUCTHK

[eab paboThl: OBaeTh HABBIKAMH Pa0OTHI C TPAAYUPOBOUYHBIMU I'parKaMu.
3agaun: IlocTpouTh TpagyupoOBOYHBIM Trpaduk s MOTEHIIMOMETPUYECKOTO
onpenenenuss pH. PaccunraTte METpOJIIOrMUECKHE XAPAKTEPUCTUKHU IOJTYUYEHHOTO
rpaduka, OLIEeHUTh TOYHOCTh aHAIIM3a C €r0 UCIIOIb30BAHUEM.

[Tpubopel u marepuansl: pH-meTp 1000H MapKH, CTEKJISHHBIA SJIEKTPON s
u3Mepenust pH, a1eKkTpoa cpaBHEHMs, MArHUTHAs MeIlajika HaOOp CTaHAAPTHBIX
Oy(hepHBIX pacTBOPOB.

B ocHOBe MOTEHIIMOMETPUUECKUX U3MEPEHHM JISKUT 3aBUCUMOCTH PAaBHOBECHOTO
MOTEHITMAIA JICKTPOa OT aKTUBHOCTH (KOHIIEHTPAIINH ) OTIPEeIsieMOTo noHa. [{is
u3Mepenuss pH Hambosee MMPOKO WCHONB3YeTCS CTEKISIHHBIA — DJIEKTPOI,
MOTEHITNAT KOTOPOTO

E = const + 0.059 Igays:.
B ciaraemoe const BXOAUT OOJBIIOE YHCIIO XapaKTEPUCTHK, KOTOPHIE CO BpEMEHEM
MEHSIOTCS B pe3yjibTaTe TaKUX IIPOIECCOB, KaK THUApATalus, JACTHIpaTaIus,

12



NpOTpaBIMBaHUE, 3arpsi3HEHHE, MOITOMY HEOO0XOauMa perysspHas rpaayupoBKa
AJIEKTPOJIA IO CTAaHJAPTHBIM Oy(PEPHBIM CMECSM.

No |CoctaB cMecu pH (25°C)
1 |rerpaokcanat kamug 0.01M 1.680
2 |ruapoTapTpaT Kajaus (HACBIIIEHHBIN) 3.557
3 |[ruaportaptpart kKaaug 0.05M 3.776
4 |ruapodranar kanmsa 0.05M 4.004
5 |murugpodocdar kamusa + ruapodocdart Harpus 0.025M 6.863
6 |rerpadopat HaTpug 0.01M 9.183
7 [runpoxapOoHaTt HaTpus + kapOoHat HaTtpus 0.025M 10.014
8 |ruapokcua Kanplus (HaChIIIEHHBIN) 12,050

B 3aBucumocTu oT TpeOyeMoil TOYHOCTH, TPATYyHPOBKA MOKET TPOU3BOIUTHCS TI0
pa3IMYHOMY KOJHMYECTBY pPAacTBOPOB, HO XOTA Obl H3penKa HEoOXOAMMO
MPOU3BOANTH TIOJNHYIO TPaAydpoOBKy IO 6 pacTBopaM, IOCTaBISEMbIM
IIPOMBIIUIEHHOCTBIO B BUi€ Habopa - pactBopbl NeNe 1,2.4.5.6,8. CoBpemenHbie pH-
METpPBI MOTYT KaJTHOPOBATHCSA IO IBYM PacTBOpaM HEMOCPEICTBEHHO Ha mkaimy pH,
OJTHAKO JIJIT 0CO00 TOYHBIX M3MEPEHUN MOXXHO HCIIOIh30BaTh T'PayHPOBOYHBIH
rpapux  3aBucumoctu  JDJC  (pH). OcCHOBHBIMH  METPOJIOTHYECKUMU
XapaKTEePUCTUKAMU, OMUCHIBAIOIIUMUA TOYHOCTh TAKUX HM3MEPEHUH, SBIISIOTCS:
kodhdummentsl  perpeccun  (1,2), ngucnepcus oueHkd (3), aUCIIEpCUU
koadumenToB perpeccu (4,5), koadduireHT Koppesaiuu (6), TOBEpUTETbHbIN
WHTEpBaJ TUHUU perpeccuu (7).

szgy, Z(ZxZ)zxy, )
e R

ss=2.0,-1) (n-2) 3)
5= b x/ny -(zx,.)j]% @
s, = {ygn/[nz x,.z—(Zx,.)Z]}/z )

OASIDRI N : ©6)
b5 -5 by - n )

AY, =t, fs0|: Zx&o xz)l} Q)

r=

BOIBIIMHCTBO ATHX XapaKTEPUCTHUK MOXKET OBITh PACCUYUTAHO TPU BBIMOJTHEHUHU
00paboTKku JaHHBIX Tporpammoin Origin, OJIHAKO, MOKHO BBIIOJHUTH PACUYEThI

BPYUYHYIO 10 IPUBEACHHBIM BbILIE (POPMYIIaM.
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BrinonHeHue paboTh:

Bxmounts pH-metp B cetb u mporperb ero. IlpuroroBute 6 cTakaHoB co
cTaHnapTHeIMU OydepHbIMU pacTBopamu. [logroroButs pH MeTp k u3MepeHUio
S/1C. Usmeputs DJIC cucTeMbl CTEKISHHBIN 3JEKTPOJ - NEKTPOJ CPABHEHUS BO
BCEX CTaHIAPTHBIX pacTBOpax. [[OCTPOUTH rpalyHpOBOUHBIN rpaduK U pacCUUTaTh
€ro MEeTPOJOTHYECKHE XapaKTEepUCTUKH MO ¢opmynam | — 7 U cpaBHUTH UX C
MOJTy4YE€HHBIMHU TIPH MoMoI| makeTa Origin.

JlaGoparopHasi padora 2. KannopoBka MepHOM NMOCYAbI

Mepnasi mocyna (MepHble KOJOBI, MUIETKM U OIOPETKU) ISl BBINOJIHEHUS
aHAJTUTUYECKHUX U MPerapaTUBHBIX padOT 0KHA OBITH MTpoBepeHa (KaInOpoBaHa).
Ora mnpoBepka MPOBOJUTCA TyTeM ONpENEJICHUST Macchl YHCTOM BOJBI,
3aMoJHSIONIEH yKa3aHHBIM Ha MOCylie 00beM, WU BOJABI, BHUIMTOM U3 Hee (IpH
omnpejeneHHol Temneparype). [lo mMacce BOJIbI M yCTaHABIMBAIOT BMECTUMOCTD
MEPHOH MOCYIBL.

Hwxe npuBeeHBI TPeIeITbl MOTPEITHOCTEH, TOMyCTUMBIC JISI CTEKIITHHOM MOCYIbI
nepsoro kiacca ('OCT 1770—74):

[TuneTku

BMectumocts, M o 2 5 10 25 50 100 200
Otkmonenns, min +0,005 +0,01 +0,02 +0,04 +0,05 0,08 +0,1
broperku

Bmectumocts, Mo 5 10 25 50 100

Otknonenus, mia £0,01 +0,02 +0,05 +0,05 0,10

MepHbie KOJIOBI
Bmectumocts, mir 25 50 100 200 500 1000 2000
Otkmonenus, mia +£0,03 £0,05 +0,10 +0,10 0,15 +0,30  +0,50

Jlnst mocyAsl BTOPOro Kjacca JOMYCTUMBbIE MPEAeibl MOTPEIIHOCTEH YBETUYEHBI
BaBoE. [IpoBepka BMECTMMOCTH MEpPHOM MOCYJbl OCIOXKHSIETCS TEM, YTO O0BEM
CTEKJISIHHOM TOCYJbl, a TaKXe IUIOTHOCTb BOJABI H3MEHSIOTCS C M3MEHEHHEM
TemiiepaTypbl. Kpome TOro, B3BelIMBaHUE MPUXOJAUTCS MPOBOJAUTH HE B yCTOTE, a
B Bo3nyxe. st mpuBeneHus oobema BoJibl K 00beMy, 3aHuMaeMomy eto mpu 20 °C,
NOJIB3YIOTCS JaHHbIMU Tabs. 1. B Tabmune yuyTeHbl MOMpPaBKM Ha TEIJIOBOE
pacIIMpeHne BOJBI M CTEKJIA MOCYAbl, & TAKXKE Ha pa3jiu4Me IUIOTHOCTEW BOJABI U
pa3HOBeca IpU B3BELIMBAHWHM HA BO3JAYyXE JIATYHHBIM pPa3HOBECOM (CpenHss
mwIoTHOCTL yaTyHu 8,4 r/cm’). Temmeparypa 20 °C mnpuHATa 3a CTaHAAPTHYIO
TeMIepaTypy B OONbIIMHCTBE cTpaH. [loaTOMy Bce 00bEMBI M MacChl TyTEM pacyeTa
NPUBOJST K 3TOM Temneparype. B Tabnuue npusenena juist remneparypsl ot 10 1o
30 °C macca Boabl B rpamMax, kotopas npu 20 °C 3aHMMaET B CTEKIIHHOM MOCYe
o0beM TouHo 1000 M. J(MCTHIIMPOBAHHYIO BOJY IJIs MPOBEPKU KAIMOPOBKHU
NOCY/Ibl BBIIEPKUBAIOT HE MEHee 1 4 BMecTe ¢ MOCyJI0il B KOMHaTe, rjae OyayT
MPOBOJUTH B3BEIIMBAHUE, JIJI1 TOTO YTOOBI BOJA U MOCYAa MPUHSIIN TEMIIEPATypy
OKpyXarolero Bo3ayxa. Eciaum aTmocepHoe JaBieHUE HE COBIAJAET C
TaOJIMYHBIMU JAHHBIMH, @ UMEET KaK0e-IM00 MPOMEKYTOUHOE 3HAaUeHHE, TO OepyT
14



HauOosee Onuskoe ero 3HadeHue. OmmoOka B u3MepeHun temmeparypsl Ha 1 °C
MPUBOJUT K OLIMOKE B OMpeIeJIeHU BMECTUMOCTH cocyza npumepHo Ha 0,02%.
KanunOpoBKka muneTox

[IpaBuiibHOE M Bcerna OAMHAKOBOE H3MEpPEHHE O0beMa MHUIETKOM 3aBUCUT OT
crnocoba BbUIMBaHUS M3 Hee XHUAKOcTU. Kak mpu mpoBepke NMUNETKH, TaK U B
nporecce paboOThl HEOOXOAWMO BCErAa NPUMEHATh OJUH U TOT XKE CIOCO0
BBUIMBAHUS JKHJIKOCTU U3 Hee. /ISl MpoBEepKU BMECTUMOCTH MUIMETKH HAOUPaloT B
HEe BOJY JI0 METKH U CIIMBAIOT €€ YKa3aHHBIM CIOCOOOM BO B3BEIICHHBIN OIOKC C
KPBIIIKOM, 3aKphIBAIOT OIOKC M B3BEUIMBAIOT €ro ¢ TouyHocThio g0 0,001 T.
TemnepaTypy BOABI NMPUHUMAIOT paBHOM Temmeparype Bozayxa. [IpoBoasT He
MEHee TpeX B3BeIIMBaHWN U HaxonaT cpenHee. [lo Tabnuie HaxoAsT Maccy,
KOTOPYIO JIOJDKHA UMETh BOJA B YKa3aHHOM Ha MUIETKE 00beMe (HOMHUHAIBHOM)
IIpU IaHHOM Temneparype u atMochepHOM JlaBlieHud. Pa3HOCTh MeXTy TaOIMYHON
U (PaKTUYECKOM Kaccoil BOJIbI YKa3bIBAET, HACKOJIBKO (DAKTHUECKass BMECTUMOCTh
MUTIETKU OTKJIOHSETCS OT HOMUHAJBHOM.

[IpuBenenue o0beMa BojIbl K 00beMy, 3aHUMaeMomy eto npu 20 °C npu
YKa3aHHOM JIaBJICHUU

Temmepa- [Macca BoapbI (B 1), 3anuMarorieit mpu 20 °C B CTEKIISIHHOM MOCyIe
Typa, °C |06bem 1000 mn

Hasnenue 1011 |/laBnenue 984 |[daBnenue 967  |J/laBienue 933

rlla (760 mm pt. |rlla (740 mm  |rIla (720 MM pt. |rTla (700 mm

CT.) pT. CT.) CT.) pT. CT.)
10 998,39 998.42 998.45 998,48
11 998,31 998,34 998,37 998,40
12 998,23 998,26 998,29 998,32
13 998,14 998,17 998,20 998,23
14 998,04 998,07 998,10 998,12
15 997,93 997,96 997,99 998,02
16 997,80 997.83 997,86 997,88
17 997,65 997,68 997,71 997,73
18 997,51 997,54 997,57 997,59
19 997,34 997,37 997,40 997,42
20 997,18 997,21 997,24 997,26
21 997.00 997,03 997,00 997,08
22 996,80 996,83 996,85 996,86
23 996,61 996,64 996,67 996,69
24 996,39 996,42 996,45 996,47
25 996,18 996,21 996,23 996,26
26 995,94 995,97 996,99 996,02
27 995,70 995,73 995,75 995,78
28 995,45 995,48 995,50 996,53
29 995,19 995,22 996,24 995,27
30 994,92 994,95 994,97 995,00

Ilpumep. HomunanbHas BMecTUMOCTh nuneTku 26,0 mui. TemnepaTtypa Bo3ayxa U
Bojbl 23 °C, atmocdepHoe aaienue 989 rlla (742 mMm prt. cr.). Cpeansis macca
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HAITOJHUBIIEH MHUIETKY BOJbI OKaszajiach paBHOW 24,884 1, a mo Tabiumie macca
BOABI JIOJDKHA COCTaBIATH 996,64%25/1000 = 24,916 1. PasHocTth B Macce
coctasisieT 24,916 — 24,884 = 0,032 r. daktrdeckuiit 00beM MPOBEPSIEMOM TUTICTKU
MeHbllle HomuHanasHOoro Ha 0,032 mu, T. €. oH paBen 25,00 — 0,032 = 24,968 mu.
BrluncneHre MOXXHO cliellaTh U MHaye, a UMEHHO MOJENIUTh HAWJEHHYIO MaccCy
BOJIbI B 00beMe nuneTku (24,884 ) Ha Maccy BOJbBI, OTBEYAIOIIEH BMECTUMOCTH B 1
MJI IIPU JaHHBIX ycioBHsaX. Jta Macca cocrasigeT 0,001 oT TabnuyHOro 3Ha4eHUs
996,64, T. e. paBHa 0,99664. O6veM nuneTku Oyaet 24,884:0,99664 = 24,968 M.
OTy BEIWYMHY M CJENYyeT YYHMTHIBaTh B pacyeTax MpPU MOJb30BAHUMU JTAHHOU
nurneTkoi (okpyriaenue 24,97 mo).

JlaGoparopHnas padora 3. KaanopoBka cnekrpodoromerpa

PeakTuBBI: CTaHAAPTHBIN pacTBOP ISl KaTMOpoBKH criekTpodoromerpa — 0,0400
r/1 K,CrO4 B 0,05 M BonHoM pactBope KOH.

Oo6opynoBanue: cnekrpodoromerp CD-26, KkBapiieBbIE KIOBETHI C TOJIIMHON CIIOS
I cM — 2 mir.

C®-26 — opHOMyueBOW CHEKTPOPOTOMETP, MPETHAZHAYEHHBIA JId
MOJIyYeHHs] CIEeKTpoB B nuamnazone ot 186 go 1100 um. Ilpubop umeer naBa
MCTOYHUKA M3TydeHUs: U JBa (oTodneMenTa. /(s paboThl B yiabTpaduOIETOBOM
nuanazone (186 — 350 HM) wucmonb3yeTcs AelTepueBas JiaMiia U CYpbMSIHO-
1e3ueBblit GorornemeHT. s paborel B BumumoM auanaszone (340 — 1100 uwm)
UCIIOJIB3YETCsI TaJIOTeHHAs JIaMIla U KUCIOPOAHO-1I€3UEBBIN (POTOAIIEMEHT.

Bkiodyenue npubopa

VY craHoBUTE MepeKIIoYaTeNIMU JIaMITy U POTORTIEMEHT, HEOOXOAUMBIE JIJIs1 pAOOTHI.
O6o3HaueHus Ha aHemsax npuodopa: «JI» — nelirepueBas nammna, «H» — ramoreHHas
namra, «®» — cypbMsIHO-11€3UEBBIN (HOoTOTEMEHT, «K» — KHUCIOpOIHO-11e3UEBBII.
3akpoiiTe (oTorIEMEHT, MOCTaBUB pydky B mnojoxeHue «3AKP». Bxmrouute
pUOOP B CETh, KETATEIBbHO Yepe3 CTadUIn3aTop HanpsKeHus. Bximtounte Tymoiep
«CETDby». lomxubl 3aropetbesa curHainbHas jamna «CETb» n curnanpHas jiamna
ncTouHuka usnydenus — «JI» unm «H». Beokaure okono 1 ydaca jjisi mporpesa
npubopa. Ycranosure pyuky « KOMIIEHCALIUS» Ha «0». YcTraHoBUTE HYKHOE
3HA4YE€HUE JITTMHBI BOJIHBL. Y cTaHOoBUTE nepekiatouaresib «HYBCTBUTEJIBHOCTb»
B IOJIOKEHUE «1». YCcTaHOBHTE Ha IyTHM CBETOBOIO IMOTOKAa KIOBETY C BOJOM.
Ycranosure nepekmouaresns «OTCHET» B nonoxkenue «x1». Pyukon «HYJIb»
ycTaHOBUTE cTpenky mnpuodopa Ha 0 % mnpomyckanus. OTkpolTe (HOTOIIEMEHT
pyukoi «OTKP». Pyukoii «ILIEJIb» ycranoBute crpenky Ha 100 % nmpomnyckanusi.
3akpoiite goTtornieMeHT pyukoit «3AKPy». YcTtaHoBuUTe Ha MyTH CBETOBOIO MOTOKA
KIOBETY C HcclienyeMbiM pactBopoM. Otkpoiite doTtosnemeHT pyukoir «OTKPy.
3anummTe MmoKa3aHus Ipuodopa.
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[IpoBepka paboThl npubOpa

Paboty cniektpodoTomMeTpa 0OBIUHO MTPOBEPSIOT MO 1IeI0UHOMY pacTBOpy KorCrOy4
, conepxkaiemy 0,0400 r/1 K,CrO4 B 0,05 M pactBope KOH. J11s1 mpoBepku paboThI
npudopa 3anmuIInTe CIEKTP ITOrO PACTBOPA B KBAPLIEBOIl KIOBETE C TONIIUHON CII0s
1 cm. 3HaueHus nponyckaHusi I’ M ONTHYECKOW IUIOTHOCTH A, COOTBETCTBYIOLIUE
HOpMaJbHOM paboTe mpubdopa NpUBEICHBI B TAOIUIIE.

A, HM T, % A
220 35,8 0,446
230 67,4 0,171
240 50,7 0,295
250 31,9 0,496
260 23,3 0,633
275 17,5 0,757
290 37,3 0,428
300 70,9 0,149
315 90,0 0,046
330 71,0 0,149
340 48,3 0,316
350 27,6 0,559
360 14,8 0,830
370 10,3 0,987
375 10,2 0,991
390 20,2 0,695
400 40,2 0,396
420 75,1 0,124
440 88,2 0,054
460 96,0 0,018
480 99,1 0,004
500 100,0 0,000

Jlabopamopnasa padoma Ne 4.

IToreHMOMeTPHUYECKOE TUTPOBAHHME CMECH OPraHUYECKHUX KUCJIOT B
HEBOJIHOM cpeje.

ens padoTsl: 1. OnpeneneHne MacCoBOM JOJIM JBYX OPraHUYECKUX KHCIOT

IIPU KX COBMECTHOM MPUCYTCTBUHU.

2. OcBOEHHE METO1a MOTEHIIMOMETPUYECKOTO TUTPOBAHMS.

Heobxoaumbie mpubopsl, mocyna, peaktussl: 1) Monomerp pH-340 — 1 mit., 2) mar-
HUTHAsI Mellayika — | mT, 3) MHAMKATOPHBIN IJIATUHOBBIA AMeKTpoa — 1 mT., 4)
XJIOpP-CepeOpSIHBINA AJIEKTPO CpaBHEHUS — | MmT., 5) aHAIUTUYECKHUE BEeChl — | mmIT.,
6) Orokc Ha 50 mMa — 1 T, 7) MepHbId nuiuHap Ha 25 mu — 1 mr.,8) Cmech
oprannueckux kuciot,0,01 H pacTtBop rumpokcuia HaTpusl.

TEOPETUYECKAA YACTD
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OCHOBHBIM TPEUMYIIECTBOM UCIIOIb30BaHUI HEBOAHBIX PACTBOPUTENEHN B KAUECTBE

Cpeabl TATPOBAHUS JIJIs1 ONIPEETIEHUS PA3JIUYHBIX BEIIECTB SBIIAETCS TO, UYTO B CpElIe

HEBOJHBIX PACTBOpPHUTENCH MOXHO Ju(PGEpPEeHIIMPOBAHHO THTPOBATH CMECHU

AJIEKTPOJUTOB, KOTOPHIE B BOJHBIX PACTBOPAX UMEIOT OJIM3KHUE 3HAYCHUS KOHCTAHT

JIUCCOLMAIINKM, HampuUMEp, CMECH  HU30MEpPOB, MPEJACTaBUTEIEH  OJIHOTO

TOMOJIOTHYECKOTO psJia, KUCIOT, OCHOBAHMM, coyield u T.1. Juddepennupoantoe

JICWCTBUE PACTBOPUTEIICH OMPEAEISIETCS UX KUCIOTHO-OCHOBHBIMH CBOWMCTBaMH,

CIIOCOOHOCTBIO ~ OOpa3oBbIBaTh  BOJOPOJHBIE  CBSI3U,  JHUDJICKTPUUYECKOM

MIPOHUIIAEMOCTBIO, COJIBBATUPYIOIIEH CIOCOOHOCTHIO U T.1. Iloj BAMSHUEM 3THX

CBOMCTB PpACTBOPUTEIISI CHJIA DJECKTPOJIUTOB MOXKET H3MEHSITCS B IMIMPOKUX

npejenax, MEHssl TEM CaMbIM KOHCTAaHTY JUCCOLHMAIMM CIA0BIX JIEKTPOJUTOB, B

YaCTHOCTH, Hampumep, KapOOHOBBIX KHUCIOT. [Ipu 3ameHe pacTBopuTens ciaadbIi

AIEKTPOIUT MOKET MPEBPATUTHCS B CHIbHBIA M HaoOopoT. Hampumep, ykcycHas

KHCIIOTa B BOJE SIBJISIETCS CIA0BIM 3JIEKTPOJIUTOM, TOT/Ia KaK B JKUJIKOM aMMHaKe

OHa MPOSIBIISIET CBOMCTBA CUIIBHOTO 3JIEKTPOJUTA. XJIIOPOBOAOPO B BOJIE SIBIIAECTCS

CHWJIbHBIM 3JICKTPOJIUTOM, a B T€KCaHE WIIM OCH30JI€ SIBIISIETCS HERJICKPOIUTOM.

B nanHoli paboTe METOAOM MOTEHIMOMETPUUECKOTO TUTPOBAHUS OMPEACIISIOT

MacCCOBBIE€ JIOJIM JIByX OPTraHUYECKUX KUCIOT MPU UX COBMECTHOM MPUCYTCTBUHU.

Jns aHanm3a B3ATHl OJIHOOCHOBHASI KHUCIOTa — Ju- 2- 3TwirekcuiadochopHas

(A20T'®K-H(C8H17)2PO4) u nBYXOCHOBHas — MOHO-2-3THIreKcridochopHas

kucinora (M2OI'®K- H2(C8H17)PO4). C mnenpio yBENHYECHHUS AMCCOIHAIIAN

TUTPYEMBIX KUCJIOT, TATPOBAHUE MTPOBOJIAT B HEBOJHOM cpeie ( ITUIOBOM CITUPTE).

[Topsinok BBIOTHEHUS paOOTHI.

[Ipexae yeM mpUCTYNUTh K BBIMOJHEHHIO PA0OTHl HEOOXOIMMO BKJIIOUUTH B CETh

pH — meTp u nporpeTts ero B reuenue 15-20 muHyT.

1. CMmech OpraHMuecKuX KUCJIOT OepyT y 1abopaHTa.

2. IlycToit 610KC BMECTE C KPBIIIKON B3BEIIMBAIOT HA aHAIUTUUYECKUX BECax C
TouHOCTRIO J10 0,0001 1.

3. B 6rokc momemiarot 2-3 Karid CMeCU KHUCIIOT, 3aKPhIBAIOT KPBIIIIKON 1 BHOBh
B3BECILIMBAIOT HA AHAJTUTUYECKHUX Becax.

4. K B3BelIeHHON HaBECKE CMECU KHUCJIOT JOOABISAIOT 25 MJI 3THJIOBOTO CIIUPTA.

5. B nonydeHHbIM pacTBOp MOMEIIAIOT MAarHUT, OIOKC CTaBSIT HA MAarHUTHYIO
MEIAJIKY U BKJIIOUYAIOT NIEpEMEITUBaHUE.

6. 3areM B OIOKC OITyCKAIOT CUCTEMY 3JIEKTPOJIOB TAKMM 00pa3oM, YTOObI OHH HE
MeIlIajii BPalllEHUIO0 MAarHuTa, a MapyuK CTEKISTHHOTO 3JIEKTPOJa JOJIKEH
MOJHOCTBIO HAXOAUTHCA MO/JI CJI0OEM PacTBOpPa (B Ka4€CTBE MHIAUKATOPHOTO
AJIEKTPOJIA CITYKUT CTEKJISTHHBIN, a 3JIEKTPOJIOM CPaBHEHUS -XJIOPCEPEOPSHBIN ).

7. Hns nsmepenust pH pactBopa Ha manenu pH — MeTpa BKJIIOYaOT KHOIIKU:
«aHUOHUT» U «PX» B JIEBOM psily KHOIIOK M KHOIIKY IIIKajbl B HHTEepBajie pH oT
—1 no 19 B nmpaBoMm psiny. 3Hauenue pH pacTBopa onpeaenstoT 1o nojJoKEHUIO
CTPEJIKH Ha LIKaJe.
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8. TutpoBanue cmecu kucnoT nposoaar 0,05 H pactopom mienoun (NaOH)
no0asiisst e€ noprusimu 1o 0,1 mit. TuTpoBaHue 3aKkaHYUBaIOT, 100ABUB 6-7
MOPLUHUN paCTBOPA TUTPAHTA MOCIIE MPOXOXKAEHUSI BTOPON TOUKH
SKBUBAJICHTHOCTU. Pe3ynbTaThl TUTPOBAHUS 3aHOCAT B Ta01.4

Tabmuma 4
Nem/m |O6BEM NaOH, mi pH - cpennr ApH /AV

9. I1o monmy4eHHbIM JaHHBIM CTPOST rpaduku B koopauHaTax pH = f(V NaOH) u
ApH/AV = {(VNaOH), o KoTOpbIM ONpeAeIsOT ABE TOYKH SKBUBAJIEHTHOCTH,
T.€. OIPEICIISIOT 00BEM IIEIIOUH, U3PACXOI0BAHHBINA HA THTPOBAHUE CMECH
KHCJIOT.

[lepBbiii ckayok TUTpoBaHUs (V) COOTBETCTBYET MOJHOMY TUTPOBAHUIO
OJIHOOCHOBHOM JIU-2-3THJICHTeKCUII(POCPOPHON KUCIOTHI IO CXEME:
H(C8H17)2P0O4 + NaOH > Na(C8H17)2P0O4 + H20;
¥ TUTPOBAHUIO TIO MEPBOM CTYIIEHU MOHO-2- ATHITEKCHI(HOCHOPHOM KUCITOTHI:
H2(C8H17)PO4 + NaOH > NaH(C8H17)PO4 + H20.
BTopoii cayok Ha KpUBOIl TUTPOBAHUS COOTBETCTBYET PEAKIIUH:
NaH(C8H17)PO4 + NaOH > Na2(C8H17)PO4 + H20;
O06BEM mienoun V1 noiaer Ha HeUTpaIu3aIuo OJJHOOCHOBHON KUCJIOTHI U
MIOJIOBUHBI IByXOCHOBHOM, 8 00bEM V2 — Ha HEUTpaNU3alui0 BTOPOM MOJIOBUHBI
JIBYXOCHOBHOM KUCTOTHI. OTCI0/1a 00BEM IIEJI0UH, U3PACXOT0BAHHBIN Ha
HEUTpaIU3aIUIO IBYXOCHOBHOM MOHO- 2-3TUITEKCHIPOCHOPHON KUCTOTHI OyACT
paBeH:
V3=VM2OI'OK=2(V2 - V1),
a 00BEM 1IENI0UH, U3PACXOI0BAHHBIN HA HEUTpATU3ALIMIO IH-
2stunrekcuinipochopuoit kucioTel: VI2OI'OK=V1 — VM2OI'®K=V1 - V3.
Toraa MaccoByIO 010 KMCIIOT B HABECKE HCXOJAHOM CMECHU MOKHO PAaCCUUTATh 110
dbopmyiie:

2V, =V N INaQH 323D 100

al sy

IR 1aoo i 1 (32)
i} B =V, - N WaOH |- 3 J253T@K) | 100

1000 . (33)

rJie: M — HaBeCKa CMECH KHUCJIOT, T.
HaBecka cMecu KUCIIOT OIpeemsieTcsl Mo pa3sHOCTH Macc OI0Kca CO CMEChIO
KHUCJIOT (MC) ¥ mycToro 6rokca (mo): m=mc — mo.

OM2DT'®K =105, DJ120T'®OK = 322.
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Jlabopamopuan pavoma Ne5

Onpenesienue qucjaa HeUTpau3anun He()TEeNnpPOAYKTOB METOA0M
NOTeHIUOMeTpu4ecKoro Turposanus (Meroauka no 'OCT)

1.1. Hacrosmmii cTaHAapT yCTaHaBIMBAaET METOJ OIpPEAENeHUs O0OIIero
KHUCJIOTHOTO YHKCJa, KUCJIOTHOTO YHCIIa CHIIBHBIX KHCIOT, KHCIOTHOCTH, OOIIEro
HIEJIOYHOTO YMCJIa, MEJIOYHOTO YHMCIIA CHWIBHBIX LIENOYE B HEPTEOPOAYKTaX M
CMa304HbIX Marepuanax. OH NPUMEHHUM I ONPEAEIICHUS KUCIOT C KOHCTAaHTOM
nucconnarnuu 6osbine 10”; cnabble KMCIOTHI ¢ KOHCTAHTOW JUCCOLMALIMKM MEHEE
107 He MemaroT ONPEACIICHHUIO.

[Tpumeuanue - B TOBapHBIX M OTpaOOTAaHHBIX MacjaX COEAMHEHHUS KHUCIIOTIO
XapakTepa BKJIIOYAIOT OpPraHMYECKWE W MHUHEpaJIbHbIE KHUCJIOTHL, 3(UpH,
(eHONbHBIE COENUHEHMS], JAKTOHBI, CMOJBI, COJM TSOKENbIX METAJJIOB, COJH
aMMOHUSI M APYTHX CJIa0bIX OCHOBAaHM, COJIM MHOTOOCHOBHBIX KHCIIOT, & TAKXKe
UHTUOUTOPBI U AETEPrEHTHI.

1.2. DTOT METON XapaKTepHU3yeT OTHOCUTEIBHOE M3MEHEHHE MACEN B MPOLECCE
OKHCJICHMS, HE 3aBUCAILEE OT LIBETA U IPYTUX CBOMCTB MacCell.

HecMoTpst Ha TO, 4TO TUTPOBAHHUE MPOBOJIAT B YCIOBHUSAX PABHOBECHS, METOJ HE
OPUMEHSIOT JJIsl U3MEPEHUsSI a0COIIOTHOTO KUCIOTHOTO WM IIEIOYHOIO YUCIA, 110
KOTOPOMY MOXHO OINpPEIEIUTh MOBEJECHUE Maciia B YCIOBHIX 3KcILTyaranuu. He
YCTAaHOBJICHA 3aBUCUMOCTb MEXIy IOBEJEHUEM Macjia 0pH KOPPO3UH U
KHCJIOTHBIMH U IIEJI0YHBIMHU YHCIIAMHU.

[Ipumeuanne - MeTtoa LBETHONO MHAMKATOPHOTO TUTpoBaHus ykazaH B ['OCT
28255. KucnoTHble 4ncia, MOJy4eHHbIE TOTEHIIMOMETPUYECKUM METO0M, MOTYT
COOTBETCTBOBATh WM HET noiydeHHbIM 110 MeToay ['OCT 28255, Ho 00bIYHO OHM
TOTO K€ MOPSAAKA.

1.3. ToBapHble U OTpabOTaHHBIE HEPTENPOAYKTHI MOTYT COJAEPKATh KUCIOTHBIE
KOMITOHEHTBI, MPUCYTCTBYIOIIME KaK MPUCAAKA WIM Kak MNPOAYKThl pacrnaja,
oOpa3oBaBIIMECS B YCIOBHUSX 3KCIUTyaTallud, HAIPUMEpP MPOAYKTHI OKHCIIEHUS.
OTHOCHUTENIBHOE KOJIMYECTBO 3TUX BEIIECTB MOXKET ObITh ONIPENETIEHO TUTPOBAHUEM
1ieJI049amu.

KuciioTHOE 4uCa0 MO3BOJIAET OLEHUTh KOJIMYECTBO KHUCIOTHBIX KOMIIOHEHTOB
Macjaa B YCJIOBHMSX HCHBITaHMs. KHCIOTHOE YHCIO NPUMEHSETCS B KadyeCTBE
PYKOBOJICTBA JIJIsl KOHTPOJISl KAY€CTBAa CMa304YHOI0 Macia.

HHorna ero UCHoJIb3yIOT KaK OLIEHKY XapaKTepa U3MEHEHU CMa304HOro MaTepuana
IPU SKCIUTyaTallUH.

CopnepkaHue KOMIIOHEHTOB CIEAYET YCTaHABJIMBATh ONBITHBIM MyTeM. Tak Kak

MHOKCCTBO IPOAYKTOB OKHCJICHUSA ABJIACTCS HpH‘IHHOﬁ IMOBBIIICHUA KHCIOTHOI'O
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Yyyclia M OpPraHUYeCKHWe KHUCJIOThl O0O0JaaloT pas3IMYHBIMU KOPPO3HMOHHBIMU
CBOMCTBaMHU, MNPEJICTABICHHBI METOA HEJb3sl MPUMEHATHb I ONpeeiIeHUs
KOPPO3MOHHOCTH Maclia B yCJIOBUSIX AKCIuTyaTauuu. He ycTaHOBIIEHA 3aBUCUMOCTD
MEXKJly KHUCIOTHBIM YHCIOM W KOPPO3MOHHOM arpecCUBHOCTHIO Macjia Io
OTHOILICHHIO K METaJJIaM.

KucnotHoe yucio Mo>XHO ONpeIeTUTh B KOMIIAyHAMPOBAHHBIX MOTOPHBIX Maciax.
Hacmosawuii cmanoapm ne pacnpocmpansemcs Ha 31eKmpousoiayuoOHHble MACa.
3. OHIPEJAEJIEHUSA

B Hacrosiem ctanaapTe NpUMEHSIOT CIEAYIOINE TEPMUHBI:

3.1. Obmee kucaoTHOE Yrciio Kj(CyMMapHOE KUCIOTHOE YMCIIO CHITBHBIX M CIIA0BIX
KHCJIOT) - KOJIMYECTBO II€JIOYH, BEIPAXKEHHOE B MUJUTUTPAaMMaX THAPOOKUCH Kalus
(KOH) Ha 1 r oOpa3ua, HeoOXoaUMO€E Il NOTEHIIMOMETPUYECKOTO TUTPOBAHHUS
UCIIBITYEMOM MaccChl B OIPEICICHHOM PAaCTBOPHUTENE OT HAYaJIbHOTO MOKa3aHUS
U3MEpPUTENLHOTO MpuOOopa 10 MOKa3aHUs CBEXKENPUTOTOBIEHHOTO MIEIOYHOTO
HEBOJHOTO Oy(epHOro pacTBOpa WM YETKOW TOUKH IMepernda, Kak yKazaHO B
CTaHJapTe.

3.2. KHCIIOTHOE YMCIO CHIBHBIX KHCIOT K>- KOJMYECTBO LIEJIOYH, BBIPAKEHHOE B
musumrpammax ruapookucu kanus (KOH) wa 1 r oOpasua, HeoOxoaumoe st
MOTEHIIUOMETPUUECKOTO TUTPOBAHUSI MCHBITYEMOM MAacChl B OINPEACICHHOM
pacTBOpUTENE OT HAYAJIBHOTO MTOKa3aHUS U3MEPUTEIIHLHOTO MPUOOpa 10 MOKa3aHUs
CBEKEMPUTOTOBJIEHHOTO KHUCJIOTHOTO HEBOJHOIO pPacTBOpAa WM YETKOM TOUYKHU
neperuda, Kak ykazaHo B CTaH/IapTe.

3.3. Kucnornoctp Kj- KOIMYECTBO WIENOYH, BBIPAXKEHHOE B MWUIMTPaMMax
rugpookucn  kKamus (KOH) ma 100 cm® o6pasma, nHeoOxomumoe —uis
MOTEHIIUOMETPUUECKOTO THUTPOBAHUS HCHBITYEMOW MAcChl B OIpPEIEICHHOM
pacTBOpHUTEIE - OT HAYAJILHOTO MOKAa3aHUsl U3MEPUTEIILHOTO TPUOOpa 10 MOoKa3aHus
CBEXKETPUTOTOBJIECHHOTO IIEJIOYHOTO HEBOAHOTO Oy(epHOro pacTBOpa MU YETKOU
TOYKH TIepernda, Kak yKa3aHo B CTaHIIapTe.

3.4. OOmee menoyHoe uwmcio Ill- komuyecTBO 1MIEIOYH, BBIPAXKEHHOE B
musumrpammax ruapookucu kanusi (KOH) wa 1 r oOpasua, HeoOxomumoe st
MOTEHIIUOMETPUUECKOTO THUTPOBAHUS MCHBITYEMOW MAcChl B OIpPEIEICHHOM
pacTBOpHUTENie OT HAYAJILHOTO TTOKa3aHUs U3MEPUTEIHLHOTO MPUOOpa A0 MOKa3aHUs
CBEXKETPUTOTOBJICHHOTO KHUCJIOTO HEBOJHOTO Oy(epHOTO pacTBOpa WM UYETKOM
TOYKHU Mepernda, Kak yKa3aHo B CTaHJIapTe.

3.5. IlenmoyHoe 4YuCIO CUIBbHBIX OCHOBaHuil IIl; - KOJIMYECTBO IIEIOUH,
BhIpaKeHHOE B Muumrpammax rtuapookucu kamus (KOH) ma 1 r o6pa3sia,
HEOOXOAMMOE [IJIsi TOTEHIIMOMETPUUYECKOTO TUTPOBAHUS HCTBITYEMOM MacChl B
OTIPEJICTICHHOM PAacTBOPUTENIE OT HAYAJILHOTO TIOKa3aHUS U3MEPUTEIHLHOTO MPUOopa
0 TIOKa3aHWsl CBEXEMPUTOTOBJIEHHOTO IEJIOYHOI0 HEBOAHOrO OydepHOro
pacTBOpa UM YETKOM TOYKHM Mepernda, Kak yKkazaHo B CTaHIapTe.

4. CYHHHOCTBb METOJA
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Maccy st ucnipITaHusi paCTBOPSIIOT B OMPEICIIEHHOM PACTBOPUTENE U TUTPYIOT
MOTEHIIMOMETPUYECKU CIIUPTOBBIM PACTBOPOM THAPOOKUCH KaJIMs UITU COJISTHON
KHCIJIOTBI TIPH UCTIOJIb30BAHUH CTEKJITHHOTO, KAJIOMEJILHOTO WJTH XJIOPCEPEOPSHOTO
3IIEKTPOJIOB.

[TokazaHusi W3MEpPUTEIBHOTO TpHOOpa HAHOCAT Ha TpadWK BPYIHYIO WITU
aBTOMATUYECKH OTHOCUTEJIBHO COOTBETCTBYIOIIMX OOBEMOB TUTPYIOIIETO
pactBopa. bepyT TONBKO YeTKHE TOUKH Iepernda Ha KpUuBoi TUTpoBaHus. B ciydae,
KOI/Ia Ha KPUBOM HET 4YeTKOM TOYKM meperruda, KOHEYHbIE TOYKU OepyT IO
MOKa3aHUsIM H3MEPUTEIILHOTO MPUOOpa, COOTBETCTBYIOIIMM IMOKa3aHUSAM ISt
HEBOJHBIX KUCIIOTHBIX U IIEIOYHBIX Oy(GEepPHBIX paCTBOPOB.

5. PEAKTUBbI

Jlst aHanmu3a MPUMEHSIOT PEaKTUBBI X.49. WIH Y.71.a. U TOJIBKO JUCTHIIUPOBAHHYIO
BOJY WJIM BOJY DKBUBAJICHTHOW YUCTOTHI.

5.1. HeBonHbI# KUCHBIN OydepHbIN pacTBOP

5.1.1. 10 cm® Oydeproro wmcxommoro pactBopa A gobasmsror k 100 cm?
pacTBopuTes Juisi TuTpoBanus. [Ipumensitor B Teuenue 1 .

5.1.2. 50 cm?® GydepHOro ucxomHoro pacrsopa A

5.2. HeBoaHbIH 1I€I0YHON OypEepHBINA pacTBOP

10 cm® O6ydepHoro ucxoauoro pacteopa B nodasmsior x 100 cm? pacTBopuTeNs 1is
TuTpoBaHus. lIpumensroT B Teuenue 1 4.

5.3. 24,6-tpumetwnupuaud  (y-xomuaud) (M= 121,18), OecuBeTHbId, C

npenenamu kuneHus 168 - 170 °C u kosdduimeHTOM npeaomieHus (”ﬁu) 1,4982 +
0,0005. PeakTuB XpaHsT HaJl aKTUBUPOBAHHBIM AJTFOMHUHHEM B TEMHOM CKIISTHKE.
5.3.1. Kanuii ¢raneBokucibiii Kuciblii (OudTanaT xajaus) MO COOTBETCTBYIOIICH
HOPMATUBHOW TOKyMEHTAITUH.

5.4. M-autpodenon (M, = 139,11), 6iienHO-KENTHIN, C TEMIEPATYPOIl MIIaBICHUS
96 - 97 °C wiu ¢ TpeOOBaHUSAMHU K Kau€CTBY MO COOTBETCTBYIOIIEH HOPMATUBHOM
JTOKyMEHTAIMU. PeakTUB XpaHAT B TEMHOU CKIISTHKE.

5.5. bydepHsIif ucxoaubIi pacTBOp A

5.5.1. TmarensHo B3BemmBaroT (24,2 £ 0,1) r 2.4,6-Tpumerminupu-auHa (y-
KOJUIMIMHA) U IEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 1M, comepaxkantyro 100
cM® 0€3BOAHOIO MNpONaH-2-0Jla WJIM STaHONA. 3aTeM M3 MEPHOIO LWIMHIpA
BMECTUMOCTBIO | aM° 106GaBIsIOT B KOOy IPHM HEMPEPHLIBHOM IEPEMEIIMBAHHUU
(150/c; + 5) em® 0,2 monw/aM® cupToBOrO pacTBOpa COJSHOM KHMCIOTHI () -
WUCTUHHAS KOHIIGHTpAIlMs pacTBOpa COJITHOW KHCIIOTBI, YCTAaHOBJICHHAs IIPH
rpagyuposke). Jlo6asisior 10 1 am° mponan-2-010M UM 9MaHoIOM W TIATETLHO
nepemMenuBaioT. [[puMeHsIoT B TeUeHHEe OTHOTO MecsIIa.

5.5.2. Tlpu OTCYTCTBMHM Y-KOJUIMJIMHA TOTOBSAT KHUCIBIA Oy(epHbIi pacTBOp
oudranara kamus (pH - 4). s npurorosnenus 1 am® 6ydeproro pacrsopa (10,20
+ 0,01) T mepexpUCTAINIM30BaHHOTO OudTanara kanus pacTBopsror B 20 - 50 cm®
CBEKEMPOKUIITIYCHHOW JTUCTUJUTMPOBAHHON BOMABI, PACTBOP KOJUYCCTBEHHO
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IIEPEHOCAT B MEPHYI KOIOy BMECTHMOCTBIO | AM® M IIPM  MOCTOSHHOM
NepeMENIMBaHUU JTOBOASAT 00BbEM JI0 METKU MPOKUIISIYEHHON NUCTUITMPOBAHHON
BO/10M. JlommyckaeTcsi TOTOBUTH Oy(epHbIl pacTBOp U3 (hrkcaHana Oudranara Kauus
s pH-merpun.

5.6. bydepnslii ncxomHbIi pacTBop B

TmarensHo B3BemmuBaiot (27,8 £ 0,1) r M-HUTpOo(dEeHOIa U IEPEHOCAT B. MEPHYIO
KOJIOY BMECTUMOCTHIO 1 M, coaepxartryro 100 cM? GE3BOTHOTO MpoNaH-2-0j1a Uin
5TaHoJa. 3aTeM U3 MEPHOTO LUIMHIPA BMECTUMOCTEIO 500 cM® Ipu HenpephIBHOM
nepeMenMBaHuK 100aBisior B Kooy (50/co £ 1) em® 0,2 Mons/mM® cipTOBOTO
pacTBOpa THMIAPOOKHCH Kamusi (Cp- MCTMHHAs KOHLIEHTpauus pacTBOpa,
YCTaHOBJICHHAS IIPY IPagyUPOBKe). JLOIMBAIOT 0 METKHU 1 1M° mpomnan-2-010M Win
ATAHOJIOM U TIIATEJIBHO MEepEMENINBaIOT. Mcnoib3yroT pacTBOp B T€UEHHE OJJHOTO
Mecs1a.

5.7. ConsHas KucioTa, cuupToBklii pactsop, ¢ (HCL) = 0,1 mons/om>.

5.7.1. 9 cm® consmoii kucnorel mo TOCT3118 (py= 1,17 - 1,19 r/cm’) ememmBarot
¢ 1 om® Ge3BoaHOrO Mpomnan-2-oma wim ¢ 1 am® stunosoro crnmpra.

MoJsipHYI0 KOHUEHTpPALMIO (C4) MPOBEPSIIOT HE PEXE OJHOIO pa3a B 2 HEJEIH C
NOrpenHocTei0 He Gosee 0,0005 MOb/IM® OTEHIMOMETPUYECKMM THTPOBAHUEM
(8 + 0,25) cm® 0,1 wmoms/mM® coUpPTOBOrO pacTBOpa THAPOOKUCH Kalws,
PacTBOPEHHOTO B 125 ¢M® BOMBL, HE COAEPIKAIIEH YITIEKUCIOTO ra3a.

MoJIIpHYI0 KOHLIEHTPALMIO pacTBOpa COJSHOM KucioTsl onpenenstor no I'OCT
25794.1.

5.8. Consnas kmcnora, cnuproeiii pactBop, ¢ (HCL) = 0,2 mons/mm>. TotoBst
PacTBOp M YCTaHABJIMBAIOT MOJSPHYIO KOHIEHTPAIHMIO, IIpU 3ToM Gepyr 18 cm’
COIISTHOM KUCIOTHI (pao = 1,17 - 1,19 r/em?).

5.9. Ilpoman-2-on 6e3BoAHBIN, coaepxkamuii MeHee 0,1 % (mo macce) Boasl. Eciu
HET 00€3BOKEHHOTO PEAKTUBA, €r0 MOYKHO MPUTOTOBUTH CIEAYIOIIUM 00pa3oMm:
IIPOIAH-2-0J1 TEPETOHSOT, WCIOJb3ysl KOJOHKY C OIIPENEIIEHHBIM YHCIIOM
TEOPETUUYCCKUX Tapesiok, mepBbie 10 % u mocnenHue (Ppakiuu BBUIMBAIOT WIIA
HCIIOIB3YIOT MOIEKyIsSpHble cuTa Tuna Jluage 4AD, mpomyckas pacTBopurens
yepe3 KOJIOHKY, 3alOJIHEHHYI0 MOJIEKYJISpHbIMU cuTamu kpatHocty 1:10 (1 yacth
MOJIEKYJISIpHBIX cUT U 10 yacTelt pacTBOPUTES).

D Cura tvna Jlunge 4A ABIAIOTCS IPUMEPOM IPUTOIHOM IPOLYKIIMH, HMEOIENCS
B Hamuuuu. CBeJeHUs JaHbl JUIsl BCEX, KTO MOJIb3YETCS] HACTOSAIIMM CTaHIapTOM
5.9.1. Coupr stunossiii o I'OCT 18300, Beiciiero copra, eperHaHHblid B KOJIOE C
nedaermaTopom.

5.9.2. Tonyon o I'OCT 5789.

5.10. Kanuii xnopucteiii o 'OCT 4234.

["oToBsAT HackIeHHBIN pacTBop xyopuctoro kanusa (KCL) B Bofe.

5.11. Tuapookuck Kanus, cuuptoBoii pacteop, ¢ (KOH) = 0,1 momns/am>.

5.11.1. HoOGasnstor (6 = 0,1) r runpookucu kamusa (KOH) mo I'OCT 24363

npubIM3KUTENBLHO K 1 aM® 6e3B0aHOrO mponan-2-ona wim K 1 am°® sTanona B Konde
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BMECTUMOCTBIO 2 IM°. AKKYPATHO KUIIATAT C 0OPATHBIM XOJIOAUILHUKOM B TEYEHHE
10 MuH, TIocJIe Yero BCTPSAXMUBAIOT J0 MOJHOIO pacTBOpeHus. JJ00aBistoT HE MeHee
2 r rugpookucu 6apust Ba(OH), u cHoBaakkypaTHO KUTIATAT S - 10 MUH.

PacTBop ocTaBisoT Ha 2 IHSA U QUIBTPYIOT KUAKOCTH Y€pe3 CTEKJISHHBIN WU
OyMakHbIN GUIBTP. XPpaHAT pacTBOP B XUMHUECKHU CTOMKON CKIISTHKE.

broperka moikHa OBITH CHaO)XKeHa TPYOKOM C HATPOHHOW W3BECTHbIO WIU
HEBOJIOKHUCTBIM CUJIMKATHBIM abcopOeHTOM, noriomaroimmm CO».

PactBOop He JOMKEH KOHTAKTHUPOBATH C PE3MHOBOM MPOOKOHM, 3aKpbIBarouiei
CKJISIHKY, WJIM CO CMa3KOMH, YIUIOTHSAIOIIEH CTEKISTHHYIO POOKY.

Jlyis ycTaHOBKM MOJISIpHOM KoHIeHTpauuu pactBopstor 0,1 - 0,15 r Oudranara
KaJus (BBICYIIEHHOro B TedeHue 2 4 npu temneparype 105 °C), B3BEMIEHHOTO C
TounocThio 70 0,0002 1, B 100 cM® Boabl, He comep Kalle YIIEKUCIOro rasa.
JomyckaeTcsi TOTOBUTH pacTBop OoudTanara kanus no 'OCT 4919.2, tabnuna 2.
5.11.2. MonsipHy0 KOHLEHTPALMIO PaCTBOPA THAPOOKUCH Kalus (C3), MOIL/IM,
onpeaesitoT mo 'OCT 25794.1.

3a pe3yapTaT ONpENEICHHUs MPUHUMAIOT CpelHee apu(MeTHYecKoe 3HaYeHHE He
MEHEE TpeX OnpeeeHnii, oTandaromuxcs He conee ueM Ha 0,0005 Moib/am>.
MoJiipHYI0 KOHIIEHTPALMIO PacTBOpa THAPOOKUCH Kallds MPOBEPSIOT HE pexe
OJIHOTO pa3a B JIBE HEEIIH.

5.12. Tuapookuch Kanus, crupToBoii pactop ¢ (KOH) = 0,2 mons/am?. I'oTossr,
XpaHAT U YCTAHABIIMBAIOT MOJIIPHYIO KOHLIEHTpauuo 1o 5.11, npu atom Gepyt 12 -
13 r rugpookucu kanus u 0,2 - 0,3 T 6udranara xaaus.

5.12.1. Tunpooxuck Kamus, cupToBoii pactsop ¢ (KOH) = 0,05 mons/am>.
['0TOBAT, XpaHAT M YCTAHABIMBAIOT MOJIIPHYIO KOHIIEHTpauio 1o S.11, mpu stom
oepyt (3 +0,1) r ruapookucu kanus u 0,05 - 0,07 r Gudranara xaaus.

5.13. PacTtBOpuTENb 151 ONPENEIICHUS KUCIOTHBIX U IIEJIOYHBIX YHCEIL.
Cwmemmaror 500 cm® Tomyona, 5 cM® Bogsl u 495 cM® Ge3B0AHOrO Mpoman-2-omna
uiam 700 cm® Tosmyona, mim 300 cM® sTHIOBOTO CriMpTa.

PacTBopuTenb JUisi TUTPOBAaHUS NMPUTOTABIMBAIOT B OOJBIINX KOJUYECTBAX, HO
€XKEIHEBHO ITPOBOJIAT KOHTPOJIBHBIE UCIIBITAHUS II€PE]] IPUMEHEHHEM.
[Ipumeuyanue - JlJisi MOJHOTO PAcCTBOPEHHMS TSKENBIX OCTATKOB ac(ajbTOBBIX
BEILECTB TOTOBAT PACTBOPUTENb AJII TUTPOBAHUS, B KOTOPOM TOIYOJ 3aMEHEH
xjopodhopmMoMm.

5.14. PactBoputens AJjist ONpeAeaeHNs] KUCIOTHOCTH.

CmemmBarot 300 cu® atrnosoro crimpra 1 700 cm® ximopodopma.

5.15. T'mppookuce 6apust mo 'OCT 4107.

5.16. Xmopohopm Mo COOTBETCTBYIOIIEH HOPMATUBHON JOKYMEHTAIIHH.

5.17. U3BecThb HATpOHHAsI WM AacKapuT IO COOTBETCTBYIOIIEH HOPMATHBHOMN
JIOKyMEHTAI1H.

5.18. XpomoBas cmech: kanuid 1ByxpoMoBokucibii o 'OCT 4220, kucnora cepHas
o ['OCT 4204, 5 %-nbI1i1 pacTBOp.
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5.19. Cura Jlunge wnu neonut thna NaX wiu CdA 1o cooTBeTCTBYHOIIEH
HOPMAaTHUBHOM JIOKYMEHTAIUH.

6. AIIITAPATYPA

VYeTpoiicTBO 11 TOTEHIMOMETPUUYECKOTO TUTPOBAHUS MPE/ICTABICHO HA PUCYHKE
1.

6.1. Anmapar 11 TUTPOBaHUS BPYUYHYIO

6.1.1. M3meputenbHblii mpuOOpP, BOIBTMETP WM MOTEHIIMOMETP C TOYHOCTHIO
nokaszanui = 0,005 B u wyBctBUTENBHOCTHIO £ 0,002 B, tuana3oHOM U3MEpPEHUS HE
MeHee + 0,5 B B ciywyae umcnonp3oBaHus 31€KTponoB mo 6.1.2 m 6.1.3, xorma
conpotuBieHue Mexay Humu oT 0,2 go 20 MOM. 3azeMisiioT U3MEPUTENbHBII
NpUOOp M WCKIIOYAIOT BIUSHUE MOCTOPOHHETO 3JIEKTPUYECKOTO MOJISl Ha JIIOOYIO
4acTh MOBEPXHOCTH CTEKJIIHHOTO 3JIEKTPOJA, MPOBOAA CTEKJISHHOIO JJIEKTPOJA,
TUTPOBAIBHOTO CTEHJIA UM U3MEPUTEIBHOIO MPUoopa.
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1 - IpOBOJ 1711 CPAaBHUTEIBHOIO ANEKTPOAa; 2 - yATMHEHHbIN KOHEll OI0peTKU
(mepen Memmankoit); 3 - 3JEKTPOJI CpaBHEHUS; 4 - TpyOKa CO CTEKJITHHBIM IUTH(POM
y OCHOBaHMs; J - OIOpeTKa; 6 - 5KPaHUPOBAHHBIN MPOBOJ 1JIsl CTEKJISITHHOTO
ANEKTpOoAa; 7 - OAKEIUTOBAsE OCHOBA; § - CTEKJISTHHBIN 3JIEKTPO/I (3alUILCH
BHYTpH); 9 - crakaH; /0 - mponesuiepHas Melanka
Pucynok 1 - YeTpoicTBo U1t HOTEHIMOMETPUYECKOTO TUTPOBAHUS
[Ipumeuanue - AnmapaT MOKET COCTOSITh U3 IEKTPOHHOTO BOJBTMETPA C CUIIOW
Toka Ha Bxome MeHee 5'1012A, comporusnenuem snextpomos 1000 MOw,
COCMHEHHBIX C U3MEPHUTEIbHBIM NPUOOPOM, CHAOKEHHBIM 3a3€MJICHHBIM
METaJUIMYECKUM  JKPAaHOM, TaK, YTOObl HWCKIIOUYUTHh BIUSHUAE BHEITHETO

AIEKTPOCTATUYECKOTO TOJIA.
6.1.2. CTexJIaHHBIN J1a00paTOPHBIN AJEKTPO KapaHAAlTHOTO TUMA JJIUHON oT 125
10 180 mm u nuameTpom oT 8 10 14 MM. DJIEKTPOI JOJIKEH OBITh U3TOTOBJICH U3
XUMHUYECKH CTOMKOM CTEKJIIHHOM TpyOKM € TOJIIMHON cTeHKH oT 1 1o 3 Mm.
Jlonmyckaetcst ucnosib3oBath 3eKkTpoabl Tuna ICJI1-43-07 unu OCJI-63-07.
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Koner anekTpoa, morpyKeHHbIN B pacTBOP, T0JKEH ObITh 3aKPBIT CTEKJIOM (B BU/JIE
NoJIyHIapusi) € paguycoM MPUOJU3UTENBHO 7 MM, HOpUNAasHHBIM K TpyOke
anekTpona. TonmmHa CTekjIa B MOJYyMIApUU  JOJDKHA OBITh TaKOW, YTOOBI
conpoTuBieHue noayumapus coctaiasuio 100 - 1000 MOwM mipu 25 °C.

DNEeKTpOoJ MAOJKEH COJACpPKaTh BOCHPOU3BOAUMYIO, TEPMETUYHO 3alasHHYIO
KUJKOCTHYIO SYEMKY I 3JIEKTPOCOCAMHEHUS C BHYTPEHHEH MOBEPXHOCTHIO
MOTYILIAPHS.

DONEeKTPOCOEIUHEHHE OT 3alasHHOW  KOHTAaKTHOW  S4YE€WKH K  MPOBOIY
U3MEPUTETHLHOTO MPUOOpa TOHKHO OBITh OKPYKEHO AJIEKTPUUECKUM 3a3€MIICHHBIM
HKPAHOM.

DKpaH J0MKEH OBITh W30JUPOBAH OT DJIEKTPOCOCIUHCHUS H3OJSIIUOHHBIM
MaTepHaJIOM CaMOTO BBICOKOTO KadecTBa, TAKUM KaK pPEe3WHA WM CTEKJIO, YTOOBI
COMPOTHUBJICHUE MEXKIY KPAaHOM U BCEH JUIMHOMN 3JIEKTPOCOETUHEHUS ObLI0 Oosiee
50000 MOwm.

6.1.3. CpaBHUTENBbHBIM KaJOMEJIBHBIN 3JIEKTPOJ KapaHJAIIHOTO THUIA JJIIMHOU OT
125 no 180 MM u quameTpoM OT 8 10 14 MM.

DTOT SJEKTPOJ] JOJKEH H3TOTOBISATHCS W3 CTEKJIa U CHAOXKaThCs HAPYKHOU
ChEMHOM CTEKJISIHHOU TPYOKOH € 3armasiHHbIM KOHI[OM, TOTPYKaeMbIM B PaCTBOP IS
TUTPOBAHUS.

CrexisiHHas TpyOKa IJIUHOM OT 8 10 25 MM CIIY>KHUT OCHOBAHHMEM JIJIS 3JIEKTPOJIA U
JIOJDKHA OBITH CJIETKA 3ay»K€Ha Ha KOHYC. 3alasHHBIA KOHEIl 3JIEKTpoja JTOJLKEH
BBICTYTIATh U3 TPYOKHU Ha 2 - 20 MM.

[ToBepXHOCTH OCHOBaHUS JI0HKHA OBITh HEMPEPHIBHOM U IIEPOXOBATOM.
[Tocepenuue Ha MOBEPXHOCTH OCHOBAHUS 3JIEKTPO/Ia T0KHO HAXOAUTHCS OJTHO WU
HECKOJIBKO OTBEPCTHM JIHAaMETPOM | MM. ONEKTpoJ IOJKEH COIEpXkKaTh
HEOOXOJIMMOE KOJIMYECTBO PTYTHU, KaJOMelb U JJIEKTPUUECKOE COCAUHEHHUE C
PTYTHIO.

CpaBHuTenbHbIN XJI0pcepedpsnbiit anekTpoa IBJI-1M1 unu OBJI-1M3.
CpaBHUTENIBHBIE AJIEKTPOBI CIEAYET OUTH MOJTHOCTHIO HATTOJIHUTH 3JIEKTPOIUTOM,
HacellmeHHbIM pacTBopoM KCI, KOTOpBII MOXHO TOIMOJHATH YEpe3 OTBEPCTHUE
AJIEKTPOAA, 3aKpbIBaEMOE MPOOKOI.

DJIEKTPOIbl HE JOJKHBI J1aBaTh YTEUKHU AJIeKTposuta Oosee 1 karum 3a 10 MuH
(TIpoBepKa AIEKTPOOB).

[Ipumeuanne - B sToM MeTone HexenaTeIbHO MPUMEHSITh KOMOWHHUPOBAHHbBIC
AIEKTPOAbI BCIEACTBUE UX TJIOXON YYBCTBUTEIIBHOCTH.

6.1.4. Mexannueckass MeIIAJIKa CO CTEKISIHHBIMU JIOIaTKaMU JJIMHOM 6 MM B BHUJIE
nponesuiepa (pucyHok 1), yctaHoBieHHbIMU 110J yriaom 30 - 45° unau MarHuTHas
Mellajka.

Koprmyc aBuraTesns Memaiku JOJDKEeH ObITh 3a3eMiieH. PaboTa Meranky He JoJKHA
BBI3BIBATh HUKAKHUX DJIEKTPUUECKUX TTOMEX.

6.1.5. bropeTka BMecTUMOCTHIO 10 cM’ ¢ neHoit genenus 0,05 cm® u KaJIMOpOBaHHAS

¢ TOYHOCTBIO £ 0,02 ¢M® €O CTEKIIHHBIM KpaHoM Ha pacctosauu 100 - 130 Mm ot
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KOHIIa OropeTku. [lomyckaercss Ucmosib30oBaTh OrOpeTKH TUTOB 6-2-5 u 7-2-10 mo
I'oCT 29252. broperka s TUAPOOKUCH  Kajausi  JOJDKHA ~ UMETh
MPEIOXPAHUTETFHYIO TPYOKY, COJEpXKAIlyl0 HATPOHHYI) HW3BECTh WJIH JIPYroe
abcopoupytomiee CO, BemecTso.

6.1.6. Crakaubl Ul TUTPOBAHUSA BMECTHMOCTBIO 250 cM® M3 GOPOCHIMKATHOIO
CTEKJIa C KPBIIIKON U3 OPTraHUYECKOro CTeKJIa, B KOTOPOU UMEIOTCSI OTBEPCTHS IS
AIEKTPOJIOB U OIOPETKHU.

Honyckaercs ucnonb3zoBars ctakadsl Tuna H-2-250 TC mo 'OCT 25336.

6.1.7. TuTpoBaJIbHBIN CTEH JJISl IOJJICPKKHU IIIEKTPOIOB, MEIIATIKUA U OIOPETKHU.
[Tpumeuanwue - [{enecooOpa3Ho UMETH YCTPOUCTBO, TTO3BOJISIONIEE YAAIATh CTaKaH,
HE HapylIas MOJOKEHHUS JIEKTPOI0B, OIOPETKU U MEIIIAJIKH.

6.2. Anmapar 11 aBTOMaTH4€CKOro THTPOBAHUS

6.2.1. ABTOMaTMyeckoe THUTPOBaHHE OOECIEUMBAECT HENPEPHIBHYIO IMOJady
THTpaHTa co cKopocThio 0,2 cM’/MuH Bo Bpems TutpoBanus u 0,05 cM’/Mun B
TOYKaxX mepernda M KOHEYHBIX TOYKAX MPH TUTPOBAHMHM HEBOJHBIX KHUCIOT U
LIEI0YEH.

6.2.2. bropetku, paboTaroiiue OT ABUraTessl, C TOUHOCTHIO mojauu Tutpanta = 0,01
oM.

6.2.3. [Ipu npoBEeAECHUN TUTPOBAHUS 3AIMKMCHIBAIOT OTHOCUTEIIbHBIN MOTEHIMAT B
3aBUCUMOCTH OT 00beMa TUTPAHTA.

6.3. Konosl Mepable BMecTuMOocThI0 1000 evm® o TOCT 1770.

6.4. LIunuaapel u3MepuTenbHbIe BMeCTUMOCTEIO 50, 100 1 1000 cm® mo TOCT 1770.
6.5. Iunetku BMecTumocThio 10 ev® mo TOCT 29228.

6.6. Konow1 kpyrinononnsie Tuna KI'Y-2-2-1000-34 TXC no 'OCT25336.

6.7. Hedbnermarop enouynsiil win mapukoBslii mo 'OCT 25336.

6.8. Xonogunpuuk tina XIIT ucnonnenntii 1, 2, 3 mo I'OCT 25336.

6.9. Bechl aHAIMTHYECKHE € MOTPEIIHOCTHIO B3BemMBanus He 6osee 0,0002 r.
6.10. Cexynaomep.

7. MOAT'OTOBKA ITPOBbI

7.1. O160p npo6 npousBoat o 'OCT 2517.

7.1.1. TlpoOy aHanu3upyeMoro MNpoAyKTa MEepPEeMENIMBAIOT 5 MUH CTEKJISTHHOMN
aJI0YKOM MJIM BCTPSIXUBAHMEM B CKIISHKE, 3AIIOJHEHHOM He Oouee /3 ee 00beMa.
7.2. IloaroroBka npoOsl 0TPaOOTAaHHOTO Maciia

7.2.1. HeobxoauMo cTporo co0itoaTh METo oTOOpa mpod, Tak Kak cam OCaJoK
COCTOUT W3 KOMIIOHEHTOB KHCJIOTHOTO XapakTepa WM a0CcopOMpyeT KUCIOTHBIC
KOMITOHEHTHI U3 00pasna. Hapymienne Mmeromga ot6opa nmpod BIuseT Ha pe3yabTaT
OnpeIeTICHHUS.

Tak kak BO BpeMs XpaHEHHUS B OTpaOOTaHHOM Maciie MPOUCXOIIT KaueCTBEHHbIE
W3MEHEHUs, oOpasipl Mocjie O0TOOpa MpPOObI M3 CHUCTEMBI CMa3KH CJIEIyeT
UCIIBITBIBATh KaK MOKHO OBbICTpee, ¢ 00s13aTeNIbHON 3aMKUChI0 JIaThl 0TOOpa Mpod U
UCIIBITAHUSI.
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7.2.2. IIpoOy oTpaboTaHHBIX Macen HarpeBatoT 10 (60 £ 5) °C B koHTelHepe 10 TexX
1op, MOKa OCaJ0K B Macje HE CTaHeT OJHOPOJIHOM B3Bechro. Eciu koHTelHep
M3TOTOBJIEH U3 XKECTU MU CTEKJIA U 3aII0JHEH 0olee ueM Ha /4 00beMa, EPEHOCST
BECh 00pasell B YMCTYIO CTEKISHHYIO OYTHUIKY BMECTUMOCTBIO HE MEHEE YeM Ha /3
Oonbie oobema oOpasma. IlepeHocsT Bech ocalok M3 KOHTEiHepa B OYTBUIKY,
HHEPrUYHO B30ANTHIBAsI COAEPKUMOE KOHTEHHEPA.

[Tpumeuanue - Ecau oOpa3ipsl HE coaepkaT 0cajKa, 3aMETHOTO HEBOOPYKEHHBIM
IJ1a30M, YKa3aHHYIO [IPOLEAYPY MOKHO UCKIIFOUUTb.

7.2.3. Ilocne THIaTeNbHOTO EPEMEILIMBAHNUS B3BECH WIIM YaCTh €€ (PUIBTPYIOT uepe3
cuTO ¢ pazMepom stueek 100 menr it yaaneHus: MEXaHUYECKUX MPUMECEH.

8. HOATOTOBKA CUCTEMBI 2JIEKTPOAOB

8.1. XpaHeHune 21eKTpoaoB

8.1.1. CTeKJIIHHBIM 3JIEKTPOJ HE PEKE OAHOIO pas3a B HEJENIO MPHU MOCTOSHHOM
IPUMEHEHUHU IPOMBIBAIOT, IOTPYy’Kasl B XOJOIHBIM pacTBOpP XpOMOBOI cMecH Ha 15
- 30 c. BmecTo XpOMOBO# CMECH MOKHO IPUMEHATH MOIOLIUI pacTBOp.
[Ipumedanue -DJEKTpOAbl HE CIEAYET OCTAaBJIATH IOIPYKEHHBIMH B XPOMOBYIO
cMech 00Jiee YeM Ha HECKOJIBKO MUHYT, UTOOBI N30€KaTh UX MOBPEKACHUS.

8.1.2. PacTBOp XJI0pH1a Kanusi B KaJOMEJIbHOM WJIH XJIOPCEPEOPSHOM 3JIEKTPOIaX
MEHSAIOT HE peXke OJHOro pasza B Hememo. CriemyeT yOeAUThCS B MPUCYTCTBUHU
KPUCTAJUIMYECKOTO XJOPUCTOTO Kajus. YPOBEHb DJIEKTPOJIMTA B D3JIEKTPOAAX
JIOJKEH OBITh BCET/Ia BBIIIE YPOBHS )KUJIKOCTH B CTaKaHe JIsl TUTPOBAHUS.

8.1.3. Eciu 351eKTpOABI HE HCIOJB3YIOT, UX MTOTPY>KAOT B BOY. DJIIEKTPObI HEIb3S
OCTaBJISATh B TUTPYIOLIEM PacTBOPE HA JUIMTEIBHOE BPEMS MEXAY TUTPOBAHMSIMU.
DNeKTpoIbl HE OYEHb XPYIKHE, HO 00paIlaThCs ¢ HUMH CIEAYET OCTOPOXKHO.

8.2. IloaroroBKa 3JI€KTPOIOB

8.2.1. CTexysiHHBIA 3JEKTPOJ A0 W MOCIE KaXIO0ro yHoTpPeOJIeHHs TIIATEIbHO
BBITUPAIOT YACTOU MSITKOM TKAHBIO U ONOJACKUBAIOT BOJOM.

8.2.2. KanomenbHbIA U XJIOpPCEPEOPSIHBIM CPABHUTEIBHBIE JIEKTPOIb BHITUPAIOT
TKaHbIO, OCTOPOXXHO CHHUMAIOT CTEKIISIHHYIO TpYOKYy Yy OCHOBaHHSI u 00e
NOBEPXHOCTH TILATEJIBHO BBITHPALOT.

BHOBb CBOOOJHO HaAEBAlOT TPYOKYy M JAIOT CT€Yb HECKOJbKUM  KaIlIsiM
ANEKTPOIUTA, YTOOBI CMOYUTH CTEKJISTHHOE COEAMHEHUE Y OCHOBaHHUs. TIIaTeIbHO
CMA4YMBaIOT MOBEPXHOCTH y OCHOBAHUS 3JEKTPOJIUTOM, IJIOTHO YCTAaHABIUBAIOT
TpYOKY M OMOJACKUBAIOT AJIEKTPO]I BOAOK.

8.2.3. Ilepen kaxabpIM TUTPOBAHUEM MOTPYKAIOT MOJATOTOBICHHBIE 3JIEKTPOJbI B
BOJYy HE MEHEE YE€M Ha 5 MHUH W NMPOTUPAOT KOHIBI 3JIEKTPOIOB CYXOM TKaHBIO,
YTOOBI yIaJUTh U30BITOK BOJIBI.

8.3. ITpoBepka 4yBCTBUTEIBHOCTH AJIEKTPOJIOB

8.3.1. CucreMy «M3MepUTEIbHBIN TPUOOP - STEKTPOI» UCIBITHIBAIOT IPU BBEACHUU
B JIEICTBME HOBOTO MPUOOpa, MPHU YCTAHOBJIEHUU HOBBIX 3JIEKTPOAOB, IOOYEPETHO
IIOrpy’Kasl DIEKTPOALI B XOPOLIO MEPEMEIIAHHYIO CMECh, cOCTOsAIy 0 13 100 cm?
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pactBopuTens s TurpoBanug u 1,0 - 1,5 em® 0,1 Mons/nM® ciupToBOrO pacTBopa
TUAPOOKHUCH KAJIHS.
8.3.2. Cucremy «M3MepUTENbHBIN MPUOOP - PIEKTPO CUUTAIOT MPUTOAHON IS
IPUMEHEHUS, €CJIIM PACXOXKACHUE B MOTEHLUHAJIE MEXAY OJHHMHU U TEMHU XKE
AJIEKTPOJIaMH, TOTPYKEHHBIMA B HEBOJAHBIN KHUCIBIA OyQepHbIil pacTBOp U
PacTBOPUTEIIb JUIsl TATPOBAHUS C PACTBOPOM T'UJIPOOKHUCH KalHsl, COCTaBJsieT OoJee
480 mB.
[Ipumeuanne - [Ins NOJy4eHUsS BOCIPOU3BOAUMBIX 3HAYEHUN MOTEHIHUAJIOB
HEOOXOJMMO THIATENIbHO TMPOMBIBATh  3JEKTPOJAbI, OCOOCHHO CTEKIISIHHOE
COCIMHEHHE Y OCHOBAHUS, W PEryJSIPHO MCHBITBIBATH SJIEKTPOJAbI, TaK Kak
3arpsi3HEHHE MOKET BbI3HATh HEHAJIC)KHBIE HEYCTOMYNBbBIEC 3HAYEHHSI TOTEHIIMAJIOB
pu TUTpoBaHWU. KOHEUHBIE TOUKH MOTYT OBITh BEIOPAHBI KakK MO TOYKaM M3TH0a
Ha KPUBOW TUTPOBAHUA, TaK M IO MPOU3BOJIBHO YCTAHOBJIECHHBIM MOTEHIMAJIaM
SAYEUKHU.
9. TPAAYUPOBKA AIIITAPATYPbBI
9.1. ExemHeBHO Uil KaXXIOW Mapbl 3JIEKTPOAOB OIPEACISIIOT IOKa3aHUs
U3MEPUTETLHOTO MPUOOPa B HEBOJHOM KHCIIOM U IIET0OYHOM Oy(EepHBIX pacTBOpAX.
DT0 HE0OXOIUMO IJ1s BRIOOpAa KOHEYHON TOUKM TUTPOBAHUS B TOM Cilydyae, Korja
Ha KpUBOM TUTPOBAHUS OTCYTCTBYIOT YETKHE TOUKH MEeperuoa.
9.2. T'OTOBAT AAEKTPOBI, 3aTEM MOTPYX AT UX B COOTBETCTBYIOIIME HEBOJHBIC
OydepHble pacTBOpbl M MEPEMEIIMBAIOT B TEYEHUE S5 MUH, MOAAEPKUBAs
TeMmriepatypy B mpegenax 2 °C oT Temmeparypsl, IpU KOTOPOH IPOBOIAT
TUTPOBaHUE. PerncTpupyroT 3Ha4eHUE MOTEHLHMANA 3JIEKTPOAOB. DTH IMOKA3aHUs
OepyT KaKk KOHEYHbIE TOYKH Ha KPUBBIX TUTPOBAHUS, HE UMEIOIIUX TOUYEK NIEpErnoa.
10. TIPOBEJEHUE AHAJIN3A
10.1. B cTakaH 18 TATPOBAaHMS BMECTUMOCTBIO 250 cM® oTOMparoT Maccy obpasia
cornacHo tabmune 1 um pactBopsoT B 125 cM® pacTBOpHTENsS A THTPOBAHMSL.
DNEeKTpOIbl TOTOBAT B COOTBETCTBUU C 8.2. CTakaH MOMEMIAIOT HA TUTPOBAIbHBIN
CTEHJl, PEryJupys €ro MOJOXEHHE TaK, YTOObI 3JIEKTPOJbl HAMOJIOBUHY OBLIH
NOTPYKEHbI B UCIIBITYEMbIH pacTBOp. BKiltouaroT Memaiky 1 peryaiupyroT 000poThl
TaKk, 4YTOObl, HECMOTPS Ha DOHEPrUYHOE TEpeMelIMBaHUE, pacTBOp He
pa30pbI3TUBAIICS U B HEM HE 00Pa30BBIBAIMCH BO3AYIIHBIE Ty3bIPHKU.
Tabnuua 1 - Macca npoObl 1711 UCTIBITaHUS

Kucnornoe nim menounoe

ancio, mr KOH ma 1 1 Macca poOsl 11151 [TorpemHocTh
UCTIBITAHMS, T B3BEIITUBAHUS, T
MPOyKTA
0,05-1,0 20,0+2,0 0,10
1,0-5,0 5,0+0,5 0,02
5-20 1,0+0,1 0,005
20 - 100 0,25+ 0,02 0,001

100 - 250 0,1 £0,01 0,0005
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[Ipumeuanue - J{ns 3arymeHHbIX Macesl Macca poObl st TutpoBanus (0,7 £ 0,2)
T.

KucnotHocTh ompenensioT B CBETIbIX HEPTENPONYKTaxX, HpPU ONpEAeNICHUU
KMCJIOTHOCTH Ha aHanu3 0epyT 100 cM’Hedrenpoaykra.

10.2. OnpeneneHue KUCIOTHOTO YKCIIa

3anosusaroT 6ropetky 0,1 MOJIB/IM’ CIMPTOBBIM PaCTBOPOM I'HAPOOKHCH Kanus (IIpu
KHCJIOTHOM 4ucie 10 1 mr/t - 0,05 Mons/aM’ cIMpTOBBIM PACTBOPOM THAPOOKUCH
KaJlis) ¥ MOMEIIAIOT B IITATUB TaK, YTOObI KOHEI] OIOpETKU ObLT MOTPYKEH Ha 25
MM B )KHJKOCTb B CTaKaHE.

3anuchIBalOT HadaJdbHBIM 00BEM pacTBopa B OIOpeTKE U  IOKa3aHUE
U3MEPUTETHLHOTO pHOOopa (ITOTEHIUAN 3JIEKTPOJIOB).

10.3. MeTox TUTpOBAaHUS BPYUYHYIO

10.3.1. JTo6apnsror HebGonpmme nopuuu 0,1 Mons/mM® CIMPTOBOrO pacTBOpa
TUAPOOKKUCH KaJusl, ¥ MIOCJI€ YCTAHOBIICHUS IOCTOSIHHOTO MMOTEHIINANA 3alIUChIBAIOT
o0beM J100aBIIIEMOT0 pacTBOpa U3 OIOPETKM M IOKa3aHHWE HU3MEPHUTENIBHOTO
npubopa.

[Ipumeuanue - 3a NOKa3aHUs U3MEPUTEIHLHOTO MPUOOpA MPUHUMAIOT IOTEHIIMAI, HE
W3MEHSIOMMUICA B TedeHuWe 1 MuH Oonee dueM Ha 5 MB. DTo o3Hagaer, 4To
HeoOxoaumo 1 - 2 MuH 111 u3MeHeHus noteHuuana Ha 100 MB npu no6aBnenun
0,05 cMm pactBopa. J{o6asnenue 0,1 cm® Tpebyer 3 - 5 MuH.

10.3.2. B nHavasie TUTpOBaHUs, a TAKXKE B TOYKAX Ieperuda KpuBOM TUTPOBAHMS,
xorga pobasnenue 0,1 cm® 0,1 MoB/IM® pacTBOpa T'MAPOOKHUCH KAjMs BHI3HIBAET
U3MEHeHue noTeHnuana 6oaee yem Ha 30 MB, no6asmstoT nopuu pacrsopa o 0,05
oM.

10.3.3. Ha npoMeXyTOuHBIX y4acTKax, korma mobasnenue 0,1 cm® 0,1 mons/mm?
CIUPTOBOIO PACTBOPA F’MAPOOKUCH KaJIs BbI3bIBAET U3MEHEHHE OTEHIIMAJIa MEHEE
yeMm Ha 30 MB, 00beM TUTpaHTa yBEIMYMUBAIOT TaK, YTOOBI OJJHOKPATHO BBEIEHHAs
NOpLUS pacTBOPa BbI3bIBAJIa M3MEHEHHUE NIOTeHIMaa He Oosiee yuem Ha 30 MB.
10.3.4. TutpoBanue 3aKaHYMBAIOT, KOTJa MOTEHIMaN nocie nodasienus 0,1 cm?
pacTBOpa TMAPOOKHCHU Kajidsl U3MEHUTCS MEHee 4eM Ha S5 MB, a ompenensiembii
MOTEHIMAJI CUCTEMbI YKa3bIBA€T Ha TO, YTO TUTPYEMBIM pacTBOp SABIAETCS Oojee
IIEJIOYHBIM, YEM HEBOAHBIN HIEIOYHOU OypepHBbIN pacTBOp.

10.3.5. YaanstoT TUTpyeMBbIi pacTBOp, MPOMBIBAIOT AJIEKTPOABI U KOHEIl OIOPETKH
pacTBOpUTENIEM [JIsi TUTPOBAHUS, 3aTEM IMPOMNAH-2-0JIOM WJIH 3TAaHOJOM B
3aBUCHUMOCTH OT MPHUMEHSEMOTO pacCTBOPUTENIE M 3aKAHUYMUBAIOT MPOMBIBKY
JVCTUJIIIMPOBAHHOM BOAOU. [IorpykaroT 37€KTpOAbl B IUCTUIIIMPOBAHHYIO BOLY HE
MEHEE 4YeM Ha 5 MHMH Iepej CIEIyIOLUUM THUTPOBAHUEM [JIS BOCCTAHOBIICHUS
BOJHOTO TEJEBOT0 CJIOS CTEKISIHHOTO 3JIEKTPOAA. XpaHAT >SJEKTPOAbl B
JUCTUIIMPOBAaHHOM Bojie. Eciiu oOHapyKUBaeTCs, 4TO AJIEKTPObI 3arpSA3HEHBI, UX
OUYHUCTKY MPOBOJSAT COTJIACHO PUCYHKY 2.

10.4. MeTto aBTOMAaTU4ECKOTO TUTPOBAHUSA
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10.4.1. PerynupytoT amnmapaT B COOTBETCTBUU C HHCTPYKLMSIMHU H3TOTOBUTEIIS,
4yTOObl YCTAHOBUTH TMOTEHLMAT TMPU TUTPOBAHUU BPYUHYIO U OOECHEYUTh
HENPEPBIBHYIO CKOPOCTH II0JaYd THTpanTa MeHee 4deM 0,2 cM’/MHH BO BpeMs
tutpoBanuss u 0,05 cM’/MuH B TOUKax meperm0a M B KOHEYHOM TOYKE,
COOTBETCTBYIOIICH TOYKE MPHU TUTPOBAHUN CBEKETIPUTOTOBICHHOTO CTaHIAPTHOTO
HEBOJHOTO IIEJI0YHOTO Oy(epHoro pacTBopa.

10.4.2. IIpoBOJAT TUTPOBAHKUE C ABTOMATUUYECKOM PETUCTPAIIUEH KPUBOM
TUTPOBAHMUS.

Turpyror 0,1 MoIb/aM® CIMPTOBBIM PACTBOPOM I'MAPOOKHMCH KaJUs 10 MOJIy4eHHS
MOCTOSTHHOTO TIOTCHIMAIa (HampuMep, U3MEHEHHEe MOoTeHInana Meree 5 MB mpu
nobasnenun 0,1 cM® pacTBOpa I'MAPOOKUCH Kanus (aBTOMATHYECKAs KOHEUHAs
TOYKA) WM 0 TeX TOp, MOKa M3MEHEHHE MOTEHIMala IIEI0YHOro OydepHOro
pacTBOpa HE MOKAXKET, YTO PacTBOP 0oJiee IIEIOYHOM, YEM CBEKEPUTOTOBICHHBIN
HEBOJHBIM  1IenoyHOM  OydepHbli  pacTBOp (KOHEUHas TOYKa BbIOpaHa
PEABAPUTEIHHO).

fomewquan comexnrwsoee anermpody 5

| 1 L
] f 2 F & 5 '3 7
Odvere OFmoms/dn’® coupmoboeo gacmBopa KOH. cn?

Pucynok 2 - KpuBble TUTpOBaHUS
A - KOHTPOJIBLHOE oIpeieneHue Ha 125 cM® pacTBOpUTENs 1/ THTPOBAHHS;
B - 10,00 r orpaboTaHHOr0 KaprepHOro macia u 125 cm® pactBopuTens s
TUTPOBAHMUS.
Tak kak 4YeTKUX TOUYeK Meperuba HE BUAHO, KOHEUHBIE TOYKH BBIOUPAIOT IO
MOKa3aHUsIM HW3MEPUTEILHOTO TMpPUOOpa, TOJYYCHHBIM Ha JIBYX HEBOJHBIX
OydepHBIX pacTBOpax;
C - 10,00 r macna, cogepxamiero ciaadyro Kuciory u 125 cm® pacteopurens s
tuTpoBaHusl. KoHEUHyI0 TOYKYy BBIOMPAIOT B HamOoJiee BEPTUKAIBHOW YaCTU
neperuoa;
J - 10,00 T Macna, comepiKailero ciadble W CHJBHBIE KHCIOTBI M 125 cm®
pacTtBoputenis sl TUTpoBaHus. KoHeuHbIe TOUYKM BBIOMpaAOT B Haubosee
BEPTUKAJBHBIX YaCTAX JIBYX TOUYEK repernda
[Ipumeyanus.
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1. Ha HEeKOTOpBIX M3MEPUTENBHBIX MPUOOPAX 3HAK HATIPSKEHUS POTHUBOMOIOKHbBIN
2. IlpencraBneHHble HA PUCYHKE KPUBBIC JaHBI JIJ1s1 NPUOIU3UTENbHON OLICHKH, TaK
KaK B 3aBUCHMOCTH OT THIA MpuOOpa aOCOMIOTHBIE 3HAYCHUS TIOTCHIIMAIA MOTYT
MEHSIThCH.

10.4.3. Ilocne OKOHYaHUSI TUTPOBAHMS MPOMBIBAIOT AIEKTPOIBI U KOHEL OIOPETKU
pacTBOpUTENIEM JJIsi TUTPOBAHUS, 3aTEM IPOIAH-2-0JIOM WJIM 3TaHOJIOM U BOJIOH.
[TorpyxaroT 3JIeKTpOAbl B BOJly HE MEHEE 4YeM Ha 5 MHUH Mepel CIeIyIOUUM
MPUMEHEHUEM, YTOOBI MPOU3O0IIIO HACKIIIEHUE BOJOU reJIEBOTO CJI0S CTEKISTHHOTO
AIEKTPOJIA.

XpaHsT 3JIEKTPO/Ibl B JUCTUIIUPOBAHHOM BOJIE.

10.5. KoHTposibHOE UCHIBITAHUE

Jis Kakgoi cepud 00OpasioB MPOBOAAT KOHTPOJLHBIA ONBIT, THTPYs 125 cm?
pPacTBOPUTEIIA JUIsl TATPOBAHUS 0€3 aHATM3UPYEMOT0 MPOAYKTA.

[Ipu TuTpoBaHmu BpyuHylo pobasnsior 0,1 wm 0,05 Moas/aM’cIMpPTOBOrO
pacTBopa THMAPOOKMCM Kaiaumsad 1o 0,05 cM® M 3a0MCBHIBAIOT  IIOKA3aHUS
U3MEPUTENTHLHOTO Iprbdopa U 00beMa pacTBOpa U3 OIOPETKH.

10.6. Onpenenenune MEI0YHOro Yucia

10.6.1. Onpenenenre npoBOAST, YIOTPEOsis sl TATPOBAHUS CIUPTOBOM pacTBOP
cossaHoM kuciotsl 0,1 Moms/mm?.

10.6.2. Jlna kaxmoi cepuu oOpa3loB MPOBOAIT KOHTPOJIbHBIA OMBIT, TUTPYS 125
cMm® pactBopuTesa nmopuusmu 1o 0,05 cM® CIUPTOBOro PacTBOPa COJISIHOM KHCIOTHI
0,1 moss/om>.

10.6.3. Ilpu 0oO6paTHOM TUTPOBAHUHU TOCIIE MPOBEACHUS TUTPOBAHUS MPOIOJIKAIOT
106aBnATh n3 6roperku 0,1 MOJIB/IM® PACTBOP CONISTHOM KMCIIOTHI 10 MOTEHIIHAIA Ha
115 MB BrIlIe ycTaHOBIEHHOTO 7151 KUcaoro Oydepnoro pactsopa (10 pH 2). [Tocrne
TOr0, KaK MOTEHIIUAJI OCTAETCS MOCTOSHHBIM B T€UE€HHE | MUH, U30BITOK COJISTHOM
KUCJIOTHI TUTPYIOT PACTBOPOM IMAPOoOoKucH Kanus 0,1 Moms/am°, 100aBiss B OquH
npuem 1o 0,01 - 0,02 cM?, 10 moTeHIMAaNa, YCTAHOBIEHHOTO B KHCIIOM OydepHOM
pactBope (10 pH 4), unu ckayka moTeHIMalIa B 3TOM 001acTH.

10.7. Onpenenenre KUCIOTHOCTH

10.7.1. Jna onpeneneHusi KUCIOTHOCTH B CTAKAHYMK JJIsl TUTPOBAHUS HAJIMBAIOT
100 cm® pactBopurens u turpyror ero 0,05 Mons/aM’ pacTBOPOM TMAPOOKUCH
xanus, 106asmss no 0,03 cm® u Menee TuTpanTa. TUTPOBaHKE BEAYT 10 OTEHIINANIA,
YCTaHOBJICHHOTO B IIEJIOYHOM Oy(epHOM pacTBOpE. 3aT€M B CTAKAHYMK HAJIUBAIOT
100 cM® aHanmu3MpyeMoro mpoaykTa ¥ BHOBb TUTPyIOT 0,05 Moib/mM> pacTBOpoM
THIPOOKUCH Kallis N0 TOTO JK€ MoTeHIuana. BOmm3u moteHimama OydepHOro
pacTBOpa TOCIE KaXKIOTO J00aBICHUS OYEPETHON MOPIHUM THUTPAHTA OXKHUIAIOT,
MOKa MOTEHITAT YCTAHOBUTCS, TO €CTh U3MEHEHHUE ero Oy/IeT COCTaBIATh He OoJiee
5 MB (okono 0,1 pH) B Teuenne 30 - 60 c.

11. OBPABOTKA PE3YJIbTATOB AHAJIN3A

11.1. MeToa TUTpOBaHUSI BPYUYHYIO
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Hanocsat Ha rpaduk o6bembl mobasisemoro 0,1 mons/mM® cnMproBoro pacrsopa
ruapookucu kamus uin 0,1 Moss/aM° pacTBOpa CONSHOM KMCIIOTHI COOTBETCTBEHHO
MOKa3aHUSIM U3MEPUTETHLHOTO prOopa (PUCYHOK 2).
Kak KkoHEUHyI0 TOYKYy OTMEYArOT YETKYI0 TOUKYy IMepernba KpHBOM, KOTopas
HaXOJUTCS BOJIM3M MOTEHIMANIA CBEKEIPUTOTOBICHHBIX HEBOJHBIX KHUCIOTHBIX U
IEJI0YHBIX OY(pEPHBIX PACTBOPOB. B cilydae KPUBBIX HE MMEIONIMX YETKMX TOYEK
neperuda (CM. pUCYHOK 2, KpHBasi B), 3a KOHEUHbIE TOYKM MPUHUMAIOT OTSHIIMAII
JUISL COOTBETCTBYIOLIMX HEBOJHBIX OydepHbix pacTBopoB. I[Ipu TUTpOBaHUU
OTpa0OTAHHBIX Maced 3a KOHEYHYI0 TOYKY MPUHUMAIOT TOYKY Ha KPHUBOH,
COOTBETCTBYIOIIYIO TOKa3aHUIO H3MEPHUTEIHHOTO Mpubopa, MOJYyYEHHOMY Ha
CBEKETIPUTOTOBIIEHHOM HEBOJIHOM KHCIOTHOM Oy(epHOM pacTBOpE.
[Ipumeuanus
1. B Toukax nepernba KpuBOW TUTPOBaHUs J10OaBiIeHue nopuuit pacreopa o 0,05
CM BBbI3bIBa€T U3MEHEHHE NOTeHIMAaNa Oosee yeMm Ha 15 MB u He menee yem Ha 30
0o0JIbllIe 3HAUEHUS, TTIOJIYYEHHOT'O NPU JOOABICHUH NPEIBITYIINX U MOCIETYIOMNX
OJIMHAKOBBIX MOPIMi. OnpeeieHHbIe TOYKU TIepernda MOKHO Pa3IudUTh TOJIBKO B
00JacTsAX ¢ OAMHAKOBBIMU 100aBIECHUSMU.
2. CoBmecTHass pa0oTa, MNPOBOAMMAS IO ONPENEICHUIO KHUCIOTHOTO YHCIa
TOBAapHBIX Macell, NPUCAJ0K M OTPA0OTAHHBIX Maces, MOKa3zajla YETKUE TOYKU
neperu0a g CBEXKUX Macell, NPHUCAJ0K M OTCYTCTBUE WM HEUYETKHE TOYKH
neperuda Juist OTpabOTaHHBIX Macell.
11.2. MeTon aBTOMaTUYECKOTO TUTPOBAHUS
OTMeUaroT KOHEYHbIE TOYKH Ha KPUBBIX TUTPOBAHUS, IOJIYYEHHBIX, KaK U B METOJE
TUTPOBAHUS BPYUYHYIO.
11.3. Pacuetr KUCIOTHOTO, MIETOYHOTO YUCET U KUCITOTHOCTH MMPUMEHUM K METOLY
TUTPOBAHUS BPYUHYIO U METO/ly aBTOMaTHYECKOTO TUTPOBAHMSI.
11.3.1. OOmee kucnotHoe yucio KB MUUIMIpaMmax THMIPOOKHCH Kaius Ha 1 1
MPOYKTa BEIYUCIIAIOT 1O (hopmyrie

W - Vi) ey 561

K= .
o]

rae V,- 06bem 0,1 Moib/mM> pacTBOpa TMAPOOKUCH Kallus, M3PACXOJOBAHHEINA Ha
TUTPOBaHUE KOHTPOJIBHOTO ombITa 10 3HadeHus DJIC B mienodnoMm OydepHOM
pacTBOpE WU JI0 CKauKa MOTEHIIMajaa B 3TOW 00J1acTH, CM;

Vi - 06wem 0,1 umm 0,05 moas/0Om>pacTBOpa rMAPOOKUCH Kallsl, H3PACX0J0BAHHBIA
Ha TUTpoBaHue oOpasua jo0 3HayeHus: J/[C B menounom O0ydepHoMm pacTBope Win
JI0 CKauKa MOTEeHIMasa B 3TOM 00J1acTH, CM;

m; - Macca aHaJIM3UPyeMoro NpoAyKTa, T;

€3 - KOHIIGHTpAIUsl PacTBOpa THAPOOKUCH KaJIusl, MOJIb/IM,

56,1 - sKkBHUBaJIEHTHAsI Macca T'UJIPOOKUCH KaJlus, T.

11.3.2. KucnotHoe 4ucio CUIbHBIX KUCIOT K>B MIJITUTPaMMax THAPOOKHUCH Kaus
Ha | T IpOyKTa BEIYUCIAIOT IO (hopmyIie
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Pae; +V3e,) 561

Y

L

rne Vo - oosem 0,1 wmwm 0,05 wmons/am’pacTBopa CONSHON KHUCIOTHL
U3pPACXOJIOBAHHBII HA TUTPOBAHHME KOHTPOJBHOTO ombiTa 10 3HadeHus DJC B
KHCIJIOM HEBOJHOM Oy(epHOM pacTBOpE WU JI0 CKauKa MOTEHIIUala B 3TOM 00J1acTH,
CM;
V3 - 06bem 0,1 wiu 0,05 Moas/aM>pacTBOpa MHAPOOKKMCH KaJIKs, M3PACX010BaHHbIN
Ha TUTpoBaHMe oOpasma a0 3HadeHus DJIC B kuciaom HEBOJHOM OydepHOM
pacTBOpE WM J0 CKayka MOTEHIMana B 3TOM 00J1acTH, CM;
C4 - KOHIIEHTpAIIUS pacTBOPA COJITHOM KUCIIOTHI, ONpeieieHHas 1o 5.7.2, MOJIb/IM.
11.3.3. lllenouynoe yucio cuiibHbIX ocHOBaHui 11[;B MUIITMTpaMMax TUAPOOKUCH
KaJiisg Ha 1 r mpoJIyKTa BEIYHMCIIAIOT 0 (popmyie
(Wyzy +Vyes) 56,1

(o
rae V4- oobem 0,1 MOJb/IM pacTBOpa COJNSHOM KUCIIOTHI, U3PACcXOJOBaHHBIA Ha

K, =

TUTpOBaHKE 00pa3ia 1o 3HaueHust IJ[C B menounoM 0ypepHOM pacTBOpe WIH 10
CKauKa [OTEHIMANa B 3TOi 0071acTH, CM;
T,- Macca aHAJIM3UPYEMOT0 IPOAYKTA, T.
11.3.4. Obmee menoynoe yucio L, B MumurpaMmax ruipoOKUCcH Kaimust Ha 1 1
MPOJIYKTA, ONPEJEICHHOE MPSIMBIM TUTPOBAHUEM, BHIYUCIISIOT IO popMyIie
1y, = (75 =7 )-c,-56,1

2 »

Hiy

rae Vs- 0obeM 0,1 Monb/aM® pacTBOpa COJSHOM KUCIOTHI, M3PACXOJO0BAHHBIA Ha
TUTpoBaHue oOpasua 10 3HayeHuss DJ[C B kuciom OypepHOM pacTBOpe WIH A0
CKayKa MOTeHIHasa B 3TON 00JacTH, CM.
11.3.5. Obwee menoynoe uucio L3 B MumurpaMmax ruIpOOKMCH Kainust Ha 1 r
POAYKTa, OTpEeAeIIEHHOE 0OpAaTHBIM TUTPOBAHUEM, BBIYUCIISAIOT MO opMmyJie

(75 - 73) 24 ~ V5] 56,1
i, = :

ey
3 < <

rie Ve - oobeM 0,1 monw/aM° pacTBOpa COJSHOM KHUCIOTHI, J0OaBIsSEMbIA K

pPacTBOPY aHATM3UPYEMOTO MPOIYKTA, CM;
V; - 06bem 0,1 Mons/mM® pacTBOpa TMAPOOKUCH KajlMsi, M3PAacXOJOBaHHBIA Ha
TUTPOBAaHKME M30BITKA CONSHON KUCIOTHI 10 3HadeHus IJ[C B kuciom OydepHoM
PacTBOpE UIIH JI0 CKauKa MOTEHIUANA B 3TOM 001acTH, cM°.

11.3.6. Kucnornocts K; B MummrpaMmax rugapookucu Kamus Ha 100 cm?
He(TENPOAYKTa BBIYUCIISIIOT IO opMyIie

K, =V, c; 56,1,

rae Vs - 00bem 0,05 Mons/aM® pacTBopa rHAPOOKUCH KajHsl, H3PACXOJM0BAHHBINA Ha
tuTpoBanue 10 3HaueHus1 IJ[C B menounoM OydhepHOM pacTBope, CM.
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11.3.7. 3a pe3ynbTaT aHanu3a NPUHUMAIOT CpeaHee apumeTnyecKoe pe3yIbTaToB
HE MEHEE JIBYX IOCJIeI0BATEIbHBIX OMPEACIICHUNA,PACXOKIACHUS MEXKIY KOTOPHIMU
HE NPEBBIILIAIOT 3HAYECHU, YKa3aHHBIX B Tabnumax 2 - 5.

12. TOYHOCTBHb METOJA

12.1. KucnotHoe uucio

12.1.1. CxogumMocTh

PacxoxneHus  MexAy  TOCIENOBaTEIbHBIMH  pE3yjibTaTaMU  HMCIBITAHUSA,
MOJIYYCeHHBIMU OJTHUM M TEM K€ OIEepaTOpOM Ha OJIHOM W TOM ke amnmaparype mpu
MOCTOSIHHO JICUCTBYIOIIUX YCIOBUSIX HA UJICHTUYHOM UCCIIEAYEMOM MaTepuale npu
HOPMAJIbHOM W MPaBWJIBHOM 3KCIUTyaTallud, HE JOJDKHBI IPEBBIIATH CPEIHUX
3HAaYCHHM, MPUBEACHHBIX B TabiuIe 2, 601ee 0OAHOTO CiIydas U3 JBajIaTH.
Tabmuma 2- CXoquMOCTh TIPH ONPEIeIICHUN KUCIOTHOTO Yucia, %

ToBapHble Macna u OTtpaboTanHble Maclia B
XapakTepucTruka
KOHIIEHTPAThI IPUCAJKU B KOHEYHBIX TOUKAX Oy(epHbIX
TUTPOBAHUS
TOUYKax neperuoda pacTBOpPOB
Tun TutpoBaHus Pyunoe AsBtomarnueckoe PydHoe ABTOMarnueckoe
[IpoueHT cpegnux 7 6 5 12
3HAYCHUN

12.1.2. Bocnpon3BoguMocCThb

Pacxoxaenus Mexay IBYMs €IMHCTBEHHBIMH U HE3aBUCHUMBIMHU peE3yJibTaTaMu,

MOJIYYeHHBIMU PA3HBIMU ONEPATOPAMH, PAOOTAIOIIUMHU B PA3HBIX JTA0OPATOPUSIX HA

UJECHTUYHOM MCCJIEAYEMOM MaTepuane IMph HOPMAIBHOM U MPaBUIBHOU

DKCIUTyaTallik, HE JOJDKHBI MPEBBINIATh CPEOHUX 3HAUYEHUM, MPUBEICHHBIX B

tabnuie 3, 6ojee 0OHOTO CiTyvasi U3 ABAIATH.

Ta6nuna 3- Bocnpou3BouMOCTb NMPU OMPEACICHUU KUCIOTHOTO uncha, %
ToBapHbIe Macia u OtpaboTaHHbIE Macia B

XapakTepucTuka
KOHIICHTPATHI MPUCAJIKU B KOHEUHBIX TOUKaxX Oy(depHbIX
TUTPOBAHUS
TOYKaX reperunda pacTBOpPOB
Tun TuTpoBaHUs Pyynoe ABrtomaTuueckoe PydyHOe ABTOMaTHYECKOE
[IpoueHT cpeauux 20 28 39 44
3HAYEHU

12.2. KucnotHoe 4ucCiio CUIIBbHBIX KUCIIOT

JlaHHBIE TOYHOCTH JJIs1 KUCJIOTHOTO YKCJIa CHJIBHBIX KUCJIOT HE pa3padoTaHbl
BBHJIY PEIKOTO OOHapyX eHUs (NOSIBJIEHUS) €ro Mpy aHajau3e 00pasIioB.

12.3. [llenoyHOE YMCIO U KUCIOTHOCTD

12.3.1. CxoaumocThb

Pe3ynbTaThl IBYX MOCHEA0BATEIBHBIX ONPEAEICHUMN, TOJTYYEHHbIE OHUM
7a00paHTOM Ha OJHOU U TOM K€ armapaType U mpode MpoyKTa B OJJMHAKOBBIX
YCJIOBUSIX, IPU3HAIOTCS IOCTOBEPHBIMU (C 95 %-HOU T1OBEpUTEIHHOM
BEPOSTHOCTHIO), €CITH PACXOKICHUS MEXTY HUMH HE TIPEBBIIIAIOT 3HAUEHUH,
yKa3aHHbBIX B Ta0iuiax 4 u 5.

12.3.2. Bocnpou3BoAMMOCTb
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Pe3ynpTaThl HCHOBITAHWUN, TIOJYYEHHBbIE pPAa3HbIMU JIA0OpAHTAMH B  Pa3HBIX
7abopaTopHUAX HA OJIHOM U TOH ke MpoOe MPOAyKTa, IPU3HAIOTCS JOCTOBEPHBIMHU (C
95 %-HOl MOBEPUTENHLHON BEPOSTHOCTBIO), €CIIU PACXOXKICHUS MEXIYy HUMHU HE
NPEBBILIAOT 3HAYEHUH, YKa3aHHbIX B Ta0auuax 4 u 5.

Tabnuna 4 - CXo0AMMOCTh M BOCIIPOM3BOJUMOCTD IIPU OTPECIICHUH IIET0YHOTO
qucia

IllenoyHOE YKCHO, MT. BocnpounszsogumocTts, Mr

Cxomumocts, Mr KOH/r

KOH/r KOH/r
Ot 0,05 10 1,0 0,02 0,04
Cs.1,0» 5,0 0,1 0,2
» 5,0 » 20,0 0,5 1,0
» 20,0 » 100 2,0 4,0
» 100 » 250 5,0 10,0
Ta6numa 5 - CXoIUMOCTh M BOCIIPOU3BOJIUMOCTD IPU ONPEACICHUN KUCIOTHOCTH
Kucnornocts, Mr KOH/100 CX0auMOCTh, MT BocnpounszsogumocTts, Mr
oM’ KOH/100 cm? KOH/100 cm?
o 0,5 0,10 0,6
Cs.0,5 10 1,0 0,15 0,7
» 1,0» 2,0 0,20 0,8
»2,0»5,0 0,20 1,5

13. ITPOTOKOJI UCIIBITAHUSA

[IpoTOKOI HCTIBITaHUSA JOJDKEH CONEPIKATh CIEAYIOLIEe:

a) TUI U UJCHTU(DUKAINIO UCTIBITYEMOTO MTPOJIYKTa;

0) CCBUIKY Ha JJAaHHBIA MEXKTYHAPOAHBIM CTAHAAPT UM HAIIMOHAJIBHBIA CTaHAAPT;
B) pe3yJIbTaT UCIIBITAaHUS;

r) 11000€ OTKJIIOHEHUE IO COTJIAIIEHUIO WU APYTUM IOKYMEHTaM OT
YCTAHOBJIEHHOW METOJVKHU;

1) 1aTy UCTIBITAHMUS.

ITPHIIOKEHHUE A

(obs3amenbHoe)

OITPEJIEJIEHUE IIEJIOYHBIX YMCEJI OCHOBAHMII U COJIEH,
BXOAINX B COCTAB CYJIBOOHA THBIX U AJIKUJICAJIMIINIIA THBIX
[MPUCAIOK

Jnst ananuza nmpucanok 0,1 - 0,2 T mpucaaku (m3) B3BEIIMBAIOT C TOTPEITHOCTHIO HE
6omnee 0,0002 r 1 pacTBOPSIOT €€ B paCTBOPUTEIIE, TPUTOTOBICHHOM 110 5.13, B3ITOM
B 00Bveme mo 10.1.

A.l. OIPEAEJIEHME IIEJOYHOI'O YUCIIA, OBYCJOBJIEHHOI'O
HAJIMUNEM TUJIPOOKNUCHU KAJIBIIUA N YIJIEKHUCJIOI'O KAJIBLIUA B
KAJIBIIMEBBIX CYJIbOOHA THBIX ITPUCAAKAX

A.1.1. PactBop npucaaku TutpyioT 0,1 Mos/qM> pacTBOPOM CONSHOM KUCIIOTHI MO
5.7 no ckauka noTeHuuWana, npuOasiss B oxuH npuem no 0,1 cm®, a mocne

M3MEHEHMs ToTeHnurana 6oaee yeM Ha 15 MB (pH 0,25) - o 0,05 cm®. Hanmuuue
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ckauka noteHIimana npumepHo Ha 100 - 130 mMB Gosbiiie moTeHIIMaNA MIEIOYHOTO
oydepnoro pactBopa (B obnactu mnpumepHo 9,3 - 8,8 pH) ykaspiBaeT Ha
MPUCYTCTBUE B IPUCATKE TUPOOKUCH KAJbIIHSI.

A.1.2. Ecniu ipu IpsIMOM TUTPOBAaHUU HE HAOJI0/1aeTCs CKavKa IMOTEHITMaa Wi OH
MOJIy4AEeTCA HEIOCTATOYHO YETKUM, Maccy ymeHbiaroT 10 0,07 - 0,09 r. Ecnu u B
TOM Clly4a€ CKa4yoOK [MOTEHIMada OTCYTCTBYET, TO THAPOOKUCH KaJbIUsI
OTCYTCTBYET.

A.1.3. O061ee men0YHoe YUCIIO ONPEACIIIOT 00paTHBIM TUTpoBaHueM 110 10.6.3.
A.1.4. O6paboTKa pe3ybTaToB

A.1.4.1. lllenouynoe uncio, 00yCIOBIECHHOE HATUYUEM TUAPOOKUCH Kanblius, 1114,
B Mmuturpammax KOH Ha 1 r npucaaku, BEIYUCISAIOT N0 PopmyIie

Vo560

4
g

rae Vo - oobeM 0,1 Moyb/IM pacTBOpa CONSTHOM KHUCTIOTHI, M3PACXOI0OBAHHBIN Ha
TUTPOBAHUE /10 CKaYKa IMOTEHIMAJa, CM.

A.1.4.2. Ilepecuer menounoro yucina Ill4 Ha MaccoByro noio okucu kanbius Ls B
IPOLEHTaX MPOU3BOIAT 1O GopMyJie

1, = a0 2, - 100

000

rae 0,50 - oTHONIEHHE SKBHUBAJECHTA OKMCH KAJIbIUS K SKBUBAJICHTY TUAPOOKUCH

KaJusl.
A.1.4.3. O6mee menounoe uncio 13 Beraucnsror mo 11.3.3.
A.1.4.4. llenouyHoe 4KCiI0, O0YCIOBICHHOE HATUYUEM YTIJIEKUCIOro Kabius, 11,
B Mmuturpammax KOH Ha 1 T npucaaku, BEIYUCISAIOT IO popMyJie
e = 15 - .
A.1.4.5. Ilepecuet menounoro yucia Il maccoByro noJito okucu kanbius 17 B
MPOIIEHTaX MPOU3BOIAT 1O hopmylie

o0 A 100
ST R
A.2. OIIPEAEJIEHUE IIEJOYHOI'O 4YHUCIIA, OBYCJIOBJIEHHOI'O

HAJIMMUEM TUIAPOOKUCHU BAPUA U VIJIEKUCIIOTO BAPUSA B
BAPUEBBIX CYJIbOOHATHBIX [MTPUCAJIKAX
A.2.1. Ecim HavanpHas OJIC wmenbme 3JC, yCTaHOBJIEHHOW B IIEJIOYHOM
OyhepHOM pacTBoOpe, B IPHUCAIKE NPUCYTCTBYET TMAPOOKHUCH Oapusl.
A.2.2. Ecan navanbnast 3/]C paBaa unu 6onbie 3/C, ycTaHOBIEHHOM B MIEIOYHOM
O0ydepHOM pacTBOpE, TUIPOOKUCH Oapus B MPUCAIKE OTCYTCTBYET.
A.2.3. O01iee men0YHoe YUCIIO ONPEIeIIIIoT 00paTHRIM TUTpoBanueM 1o 10.6.3.
A.2.4. O6paboTKa pe3yIbTaToOB
A.2.4.1. llenouynoe uncno, 00yCIOBICHHOE HATW4YMEM THapookucu Oapus, II1;, B
Musurpammax KOH nHa 1 r npucanku, Beraucisitor mo 11.3.3.
A.2.4.2. Tlepecuet menounoro yucia I, Ha MmaccoByro aoio okucu O6apus Illg B
MPOIEHTaX MPOU3BOIAT 1O hopMyIie
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L3710y 100
s 1000
rae 1,37 - COOTHOILIeHHE SKBUBAJIEHTOB OKUCH Oapusi U TUAPOOKUCH KaJlUs.

[Ipumeuanue - Eciu B mpucagke coAepkarcs MPUMECH B BUJE TUAPOOKUCH Kaus
WM €IKOTO HATPa, TO UX OMPEACIISIIOT BMECTE C THIPOOKHUCHIO Oapwsl.
A.2.4.3. O6mee menounoe yncio I3 Beraucasror mo 11.3.5.
A.2.4.4. lllenounoe ymucio, 00yCIOBICEHHOE HalWuueM yriekucioro Oapus, Iy,
BBIYHCIIAIOT IO (popmyiie
Iy = M5 - 11;.
A.2.4.5. Tlepecuet menounoro yucna Iy Ha MaccoByto nomnto okucu 6apus 1o B
MPOIICHTAX TIPOU3BOJAT 1O HOpMyIIe

1371100
o =000
A.3. OIIPEAEJIEHME IIEJOYHOI'O YHCIIA, OBYCJOBJIEHHOI'O
HAJIMYUEM AJIKWJIICAJIMIUITIATA KAJIbIWA, I'MAPOOKNCH
KAJIBIIUA W VYIJIEKUCIOI'O  KAJIbHUA B KAJIBIIMEBBIX
AJIKWJIICAJIMOUJIIATHBIX ITPUCAIKAX
A.3.1. Conepxxanue B MpUCAAKE THIAPOOKUCH KAIBIUA OMPEICIAIOT TaK XKe, KaK 1

JUIs1 CYJIb(POHATHBIX KaJIbIIUEBBIX MPUCATIOK.
A.3.2. O6miee meI0YHOE YHUCIIO OMPENEIISIOT 0OPATHBIM TUTPOBAHUEM I10 TIEPBOMY
CKauKy nmnoreHnuama. Ilocne [OOCTHKEHMST TEpPBOrO CKAauyka MOTEHIMasa
MPOJOJKAIOT TUTPOBAHUE IO BTOPOr0 CKAdyKa IMOTEHUHANA [JIs1 ONpEACICHUs
COJIEp KaHUST ANKWJICATMIUIOBOM KHUCJIOTHI, 0Opa30BaBIICHCS MpHU Pa3IOKEHHUH
COJISTHOM KHCIIOTOM alTKUJICAUIINIIATA KaabIUsl.
A.3.3. O6paboTKa pe3yJbTaToB
A.3.3.1. lllenoynoe 4yucio, 00yCIOBICHHOE HATMYUEM THUAPOOKUCH Kabius, [1[<,
B muuurpamMmmax KOH Ha 1 r mpucaaku, U1 MacCoByrO J10710 OKUCH Kanblus IIs
BIIPOIICHTAaX BBIYMCIISIIOT TaK XK€, KaK JUIs CyJIb(aTHBIX MPUCATIOK.
A.3.3.2. O6mee menounoe yucio L3 Beraucisror mo 11.3.5.
A.3.3.3. lllenounoe ymnciao, 00yCIOBICHHOE HATMYHEM aJKHIICATUIIMIIATA KaJIbIIHs,
Il;;, BeIpaxkeHHoe B Mwummrpammax KOH nHa 1 r nmpucanku, BBIYMCIAIOT MO
dbopmyie
mg, = (Vm _ Vll)'cl 56,4 ,

P
rae Vio - 00bem 0,1 Monbs/nm® pacTBOpa rMAPOOKHCH Kallsl, H3PAacXOMOBAHHBIN Ha

TUTPOBAHHUE JI0 BTOPOrO CKauKa ITOTCHIMANA, CM°;

Vi1 - 006eM 0,1 Moab/aM® pacTBOpa TUAPOOKKMCH KaJUs, M3PACXO0JOBAHHEIN Ha
TUTPOBAHHUE 0 NMEPBOTO CKAYKA IIOTEHLIUANA, CM°.

A3.3.4. Tlepecuet menounoro uncia I;; Ha MaccoByto 10110 okucu Kanbuus 1,
B MIPOIICHTAX MPOU3BOJIAT 1O hopmyie

_ 050 1y, 100
h 1000 '
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A.3.3.5. lllenounoe uncio, 00yCIOBICHHOE HATMYUEM YTIEKUCIOTo Kanmbius. 1113
BBIYUCIISIOT TI0 Pa3HOCTU OOIIETO IIEJIOYHOTO YHCIIa U CYMMBI IIEIOYHBIX YHUCE,
0OYCJIOBJIEHHBIX HATUINEM QJIKUJICATAIIAIIATA KaTbIUs

3 = 5 - (I + H11).

A.3.3.6. [lepecuet menounoro uucina I3 Ha MaccoByto qoit0 okrcu Kaiabius 114
B IIPOIEHTAX MPOU3BOIAT 1O hopMyJie

05010, 100
s 1000 '

Jlabopamopnasa paboma Ne 6

AlIUMeTPHUSA B cpelie MPOTOreHHOr0 PAcTBOPUTEIs B (papManeBTHYECKOM
aHajm3e

HeBogHoe TUTpOBaHHE OPraHMYECKHMX OCHOBAHUM M HMX COJIEM BBINOJIHSIOT,
UCIIOJIB3Ys B KAUECTBE PACTBOPUTENECH YKCYCHYIO KHUCJIOTY, YKCYCHBIM aHTHAPU]I,
MYpaBbUHYIO KUCJIOTY WJIA UX COYETAaHUS. TUTPAHTOM CIIYKUT PACTBOP XJIOPHOMU
kucioTel (HCIO4), nuaukaropaMu — KpUCTAUTMUECKUN (PHOJIECTOBBIN, TPONEOJINH
00, ManmaxuTOBBIN 3€JICHBIN, METUJIOBBIN (DHOJIETOBBI.

MeTton ocHOBaH Ha co0JieOOpa30BaHUU CIA00r0 OPraHMYECKOTO OCHOBAHUS C
TUTPAHTOM B Cpele MNPOTOTC€HHOTO PACTBOPUTEIS, YCHUIIUBAIOIIETO OCHOBHBIC
CBOMCTBA aHAJTU3UPYEMOIO BEIIECTBA.

MeTtoa HEBOJHOTO TUTPOBAHUSI B CPe€ MPOTOI€HHOTO PACTBOPUTENS MOXKET
MPUMEHSITLCSA JJIS1 OTPEICTICHMUS:

1. Ocnosanuii — xodewH, HUTPOKCONMH, auazenam (cuba3oH), (TUBA3UI,
W30HUA3U/I, METaMHU30JI-HaTPUi (aHaNMbruN), aMUHAJIOH, KHUCJIOTA
aMHUHOKAIPOHOBAsi, HUKOTUHAMU]T).

2. Conen — XjopmnpomasvHa TUIpPOXJOpHa (aMHUHA3WH), AUGEHTHUIpaMUHA
ruApoxjopus (aumenpoit), 6eHaazona ruapoxgaopus (auda3on), TpuMenepuanHa
ruapoxjopun (mpomenod), amnpodeH, 3deapuHa TUAPOXJOPUJ, TarnaBepruHa
TUAPOXJIOPU, KOKaUHA TUAPOXJIOPHU, dMMHeppuH (aapeHanuH), HopanuHeppuH
(HopaapeHanuH), kogeuna gocdar, THaMuHa XJIOPUA U T. 1.

TUTPOBAHHBIE PACTBOPbBI

Pacmeop xnopnuoit kucaomet (0,1 moav/n)
HCIOs M.m. 100,46
1 mu pactBopa coaepxut 0,01005 r XJTOpHON KUCIOTHI.
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IHpurorosaenne. 8,2 mn 72% wnu 11,7 mn 57% BoaHOro pactBopa XJIIOPHOMN
KUCJIOTHI cMmemuBaroT ¢ 500 M1 JesHONM YKCYCHOM KHCJIOThI B MEPHOM KoJiOe
BMectuMocThio 1 1. KonOy mnomemiator B XONOAHYIO BOAY W MpPHOABISIOT
MOCTENEHHO MPH NOMEIINBAHUM YKCYCHBIM aHTHPU B Konr4decTBe 32 uin 45 M
COOTBETCTBEHHO. [locie oxnaxaeHust 00beM pacTBOpa TOBOJAT JIEASIHON YKCYCHON
KUCJIOTOM 10 1 1 1 ocTaBisArOT Ha 24 4. CoJiepaKaHue BOJbI OMPEAEISAIOT 10 METOAY
K. ®umepa, ecnu HeoOX0aUMO, TPUOABIATh BOJY WJIM YKCYCHBIM aHTUIPHUA 10
MOJy4eHUs cojiepkanus Bojibl B kosuuecTBe oT 0,01 10 0,2% u octaBistoT Ha 24 4.

YcranoBka tutpa. Oxono 0,15 r (TouHas HaBecka) ruapodTanara Kaiwus,
IpeIBapUTEIbHO TOHKO U3METBUYEHHOTO U BhIcyIIeHHOTO pu 120°C B Teuenue 2 u,
pacTBOpAIOT B 20 MJI JIEASIHOM YKCYCHOW KHMCIIOTBI U TUTPYIOT HMPUTOTOBJIECHHBIM
pacTBOPOM  XJIOPHOM  KHUCIIOTBI B  TPUCYTCTBMM 2  Kamedb  pacTBOpa
KPUCTAJUIMYECKOTro (PMOJIETOBOTO JI0 Mepexoia (hroIeTOBOM OKPACKH B rOJIyOOBaTO-
3€JICHYIO.

[TapannenbHO MPOBOJAT KOHTPOJIbHBIN OIBIT.

[TonmpaBouHbIil KOADGUIIMEHT BEIYUCIISIOT IO TIepBOMY crioco0y, rae T=0,02042.

Pacmeop xnopnoii kucaomut (0,05 monv/n)

1 mu pactBopa conepxut 0,005025 r XJIOpHON KUCIIOTHI.

IIpuroroBaenne. 50 Mn pactBopa xyopHoW Kuciaotsl (0,1 Moib/11) TOYHO
OTMEPHUBAIOT U3 OIOpPETKH B MEpHYI0 K00y BMecTuMocThio 100 My M JOBOIST
00BEM pacTBOpa JIEATHOW YKCYCHOM KUCIOTON JO METKHU.

YcTraHoBKa TUTPaA — KakK OMMCAHO MPHU yCTaHOBKe TUTpa pacTBopa 0,1 mMonb/i.
Hagecky rugpodranara kanus 6epyt okoiio 0,08 r (tounas HaBecka) T=0,01021.

Pacmeop xnopnoii kucaomat (0,02 monv/n)

1 mu pactBopa coaepxut 0,002009 r XJIOpHOUN KUCIIOTHI.

IIpurorosaenne. 20 M pactBopa XJopHo# KuciaoThl (0,1 MOJIB/1T) TOMENIaoT B
MepHYI0 Koja0y BMecTUMOCThIO 100 M u moBomar oObeM pacTBoOpa JIeAsSHOU
YKCYCHOM KMCJIOTOW 10 METKH.

YcranoBka tutpa. Okonio 0,15 r ruapodranara xamus (ToOyHas HaBeckKa),
MpEeABaPUTEILHO TOHKO U3MENBUYEHHOTO U BbicylieHHoro npu 120°C B Teuenue 24,
MOMEIIAI0T B MEPHYIO K0JIOYy BMECTUMOCTHIO 100 M, pacTBOpSIOT B JIEASHOU
YKCYCHOM KUCJIOTE U JIOBOJAT 00BEM PacTBOpa TOM K€ KUCIOTOM 10 METKH.

K 10 mn mosydeHHOro pacTBopa MpUOABISIOT 15 M JIENSHOW YKCYyCHOMU
KHCIIOTBI M TUTPYIOT, Kak B chydae pactBopa 0,1 wmonp/n. ITlompaBounbii
KOO (PUIIMEHT C ydeToM pa3BEleHUs BBIUMCISIOT IO TEPBOMY CHOCO0y, Te
T=0,004084.

Pacmeop xnopnoii kucaomet (0,01 monv/n)

1 mu pactBopa coaepxut 0,001005 r XJIOpHOM KUCITIOTHI.
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IIpuroroBaenune. 10 Ma pactBopa xmopHoi kuciaoTel (0,1 MOB/1I) TOYHO
OTMEpHUBAIOT U3 OIOPETKHM B MEPHYIO K0i0y BMecTUMOCThiO 100 My U 1OBOAST
00BeM pacTBOpa JEASTHONW YKCYCHOUM KUCIOTOM 10 METKH.

¥YcranoBka turpa. Okono 0,15 r ruapodranara kamus (TOUHas HABECKA),
IpeIBapUTEIHLHO TOHKO U3MENbUEHHOTO U BhIcylieHHOro mpu 120°C B TeueHue 24,
MOMENIAIOT B MEPHYIO Ko0JIOy BMecTUMOCTBhIO 100 Mi1, pacTBOPSIOT B JIEISIHOM
YKCYCHOM KUCJIOTE U AOBOJAT 00bEM pacTBOPA TOH K€ KUCIOTOM 10 METKH.

K 5 mi1 nosrydeHHOro pacTBopa mpuOaBiIsioT 15 Ml IeITHON YKCYCHOU KUCIIOTHI
U TUTPYIOT, Kak B ciaydae pactBopa 0,1 monw/n. IlonpaBounsiii kodhdUIIMEHT ¢
Y4ETOM Pa3BeICHUSI BBIYUCIISIOT IO IepBoMY crioco0y, rae T=0,002042.

NHIANKATOPBI

Kpucmannuueckuii puonemoeuiii

['excaMeTUI-n-po3aHUIUH-XJIOpU/T (4.11.2.)

C25H30C1N3 M.m. 408,0

BbpoH3oBbIe OJecTsMe KpUCTaUIbl WM KPUCTAIUIMYECKUM MOPOUIOK TEMHO-
3eJIeHoro 1BeTa. PactBopum B Boze, 95% cniupre u aeasiHOM YKCYCHOM KHUCIIOTE.

[lepexon OKpacku MpU HEBOAHOM THUTPOBAHUU OT (DHOJETOBOM (IIETOUYHAs)
yepes CUHe-3eJIeHYI0 (HeUTpalibHas1) K KEITOBATO-3€JICHOM (Kucast).

PacTBop uHAukaTopa B JieasiHOM ykcycHoil kuciaore. 0,1 r mHIukatopa
pacTBOPSIOT B JIEASHOM YKCYCHOM KHUCIIOTE€ M JIOBOAST O0OBEM pacTBOpa TOM ke
kucioroi 1o 100 mu.

Memuunoeutit puonemoeulii.

Cwmechb TeTpa-, IeHTa- U reKCcaMeTHII-IT-PO3aHUIMH-XJIOPUIOB C MpeodialaHieM
MEeHTaMETUII--PO3aHWINH-XJIOpUaa (4.1.a.)

C24H28C1N3 M.m. 393,96

TemMHO-3e1eHbIN MOPOIIOK ¢ METAITHYECKUM OJieckoM. PactBopum B Bosie 1 95%
CIIApPTE.

[lepexon okpacku OT *kenTo K 3eneHou B npenenax pH ot 0,1 mo 1,5 u or
3esieHoM K ¢uoneToBoi B peaenax pH ot 1,5 o 3,2.

PacrBop unaukaropa. 0,1 r uHaAUKAaTOpa pacTBOPSIIOT B BOJE U IOBOAAT 00BEM
pactBopa Bogoi 10 100 mi.

PacTBop uHAukaTopa B JieasiHOM ykcycHoil kuciaore. 0,1 r mHIukaropa
pacTBOPSIIOT B JIEISIHOM YKCYCHOWM KHCIIOTE€ W JOBOAAT 00bEM pacTBOpa TOH ke
kucioroi 10 100 mu.

PEAKTUBbI

Mypaesvunan kucnoma (4.0.a.)

HCOOH M.m. 46,03
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becuBeTHas npo3pavHast KUAKOCTh C PE3KUM 3aM1aXOM, CMEIIMBAETCS C BOJOM BO
Bcex cooTHoleHusx. PactBopuma B 95% cnupre u s3pupe. ConepxraHue OCHOBHOTO
BemecTBa He MeHee 99,7%. Temneparypa kunenus ot 100 o 101°C. Temmneparypa
kpuctaumsanuu He Hmwke 7,5°C. IlmotHocts oT 1,22 mo 1,221. Conmepxanue
yKcycHOM kucnotel He 6onee 0,05%, maBeneBoit — He 6onee 0,005%. Heneryunii
octatok He 6onee 0,002%.

Ykcycnaa kucnoma neoanasn (x.u.)

CH;COOH M.wm. 60,05

Temnepatypa xkunenus ot 118 mo 119°C.

ConepkaHue yKCyCHOU KUCIOTHI HEe MeHee 99,8%.

B xoHnueckyto kosi0y BMecTuMocTbio 100 M1 ¢ mputepToi MpoOKOH HAIMBAIOT
10 M1 Boabl, MpHUOABIAIOT OKOJIO 2 T (TOYHasi HaBEeCKa) UCIBITYEMOW YKCYCHOM
KHUCIIOTBl U TUTPYIOT pacTBOpoM enkoro Harpa (1 moib/i) 1o ciiabo-po30BOro
OKpaIvBaHus (MHAUKATOP — (peHoTanenH).

1 mi pactBopa eakoro Hatpa (1 momnw/m) coorBercTBYeT 0,06005 1 CH3;COOH.

Heneryunit ocratok He Oonee 0,001%. XnopumoB He O6onee 0,0002%.
CynbdatoB He 6onee 0,0003%. Tsoxenbix meramuioB He 6ogee 0,0002%. XKenesa ne
oomaee 0,0002%.

2 MJ UCHBITYeMON KHUCIOTHI (¢ TOYHOCTBhIO 10 0,1 mu1) momemaroT B KOJoy,
npubasisitor 10 mu Boasl u 0,1 mut pactBopa nepmanranara kanus (0,1 mMonb/i).
Po30Bo€ OkpalmBaHue TOKHO COXPAHAThCS B TeueHue 30 MuH.

JlegsiHast yKCycHasl KHUCJIOTa, NMpUMEHsieMas B KaueCTBE PACTBOPUTEIS MPH
HEBOJHOM THUTPOBAaHUHU, JOJDKHA BBIACPKUBATH CIIEAYIOIIEE JIOMOJIHHUTEIbHOE
UCIIBITAaHUE.

10 mu1 ucneiTyeMo# KUCHOTHI (¢ ToyHOCThIO 10 0,1 Mi) momemaroT B KoJOy,
npuOaBisitoT 10 MJI KOHLIEHTPUPOBAHHOW CEPHOU KHMCIIOThI, CMECh OXJIAXIAIOT J10
temriepatypbl 5°C, mpubaBmsor 1 M 5% pactBopa Omxpomara Kajausi H
nepemenuBaoT. OMTHOBPEMEHHO TOTOBSIT KOHTPOJIBHBIN PACTBOD, JIs 4ETO B KOJIOY
npu6aBisitoT 10 M Bojwl, 10 M1 KOHIIEHTPUPOBAHHOM cepHOM KUCTOTHI, 1 Mt 5%
pacTBopa OuxpoMara Kaius U TNepeMemMBaroT. VCnbITyeMblid U KOHTPOJIbHBIN
pacTBOphI ocTaBisitoT Ha 30 MUH. 3aTeM K 000MM pacTBOpaM MpUOaBIISItOT 1o 50 Mt
BOJAbI, NEPEMEIIMBAIOT M OXJAXKIAIT JO0 KOMHATHOW Temneparypsl. I[lo
OXJIQXKJIEHUH K pacTBOpaM MpubOamisatoT no 2 r onuaa Hatpusa (0,1 monw/m) 1o
oOeclBeUnBaHMs pacTBOpA.

Pa3zHoCcTh MEXIy KOJIMYECTBOM THOCYJIh(haTa HATpHs, TMOMEAINIer0 Ha
TUTPOBAHUE UCTIHITYEMOTO ¥ KOHTPOJILHOTO PACTBOPOB, HE JIOJDKHA OBITH Oosee 0,4
M.

Ykeycuwuii aneuopuo (u.0.a.)
(CH;C0O0),0 M.m. 102,09
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becuBeTHas nmpo3payHasi JKUJIKOCTh C PE3KUM 3amaxoM. B BOAHBIX pacTBopax
OBICTPO THUAPOIM3YETCs, 00pa3ys YKCyCHyr Kkuciory. CojaepikaHue YKCHOTO

aarunpuaa He meaee 99,0%. Temmneparypa kunenus ot 138 mo 141°C. IlnoTHOCTH
ot 1,0790 mo 1,0820. Xnopumos ue 6omee 0,0001%. Cynndartos ue 60mee 0,0005%.

Tsoxensix MeTaiuioB He Ooiee 0,002%.

OIPEJEJEHUE OCHOBAHUMI

1. Kogpeun.
PeaKHI/IH HICT 110 TPECTUIHOMY aTOMY a30Ta UMHUIA30JIbHOI'O IHKJIa B JCBATOM
IIOJIOKCHHUU.
B 0
LN HC—N

' N—CH;
| g + HCIDy ———> |
NN g TN

ey

f KB (Ko(euna) 1

NHaukaTop — KpUCTaNIMYECKUI (PUOJIETOBBII.
B ocHOBe nexar cienyromue CTaauu:

1. IlpoToHupoBaHre OCHOBaHMUS (YCUJIEHHE OCHOBHBIX CBOMCTB):
R=N + CH;COOH — [R=N"—H] + CH;COO

JensHas
2. OTHATHE IPOTOHA OT TUTPAHTA:

HC10O4 + CH;COOH — CH3COOH;" + ClO4
VOH

nepXJI0paT-uoH
3. ConeoOpazoBanue (HeHTpaI3aIms):
[R=EN"—H] + ClO4 — [R=EN"—H]CIO4
nepxioparkodenHa
4. PerenepauusipaCTBOPUTEIS:
CH;COO + CH3COOH," — 2CH3;COOH
CymmapHo:
CH;COOH
R=N+HCIOy —
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2. Memamu3zon-nampuii (anHanvun).

HaC

= 8 HyC _+
Hz?"\: Nfl‘ CH4 —— H}“ N._r___.‘,__,;:.l. “CHy -

“q=e N—CH, + T 0

- 3 4 & - 4
C H — NaCIO, ]
5 " o CeMg |
“wy
f axe.(MeTammsona-narpus)=1/2
Tutpyercs Kak  OJHOKMCIOTHOE  OCHOBAaHME —  IIPOTEKAET  peakius

TUAPOJIMTHYECKOTO PACUIEIUVIEHHS M COT€00pa30BaHMUS.

NuaukaTop — KpUCTAIUTMYECKUN (PUOJIETOBBIM.

3. Amunanon.

B cpene 6e3BojHON YKCYCHON KHCIIOTBHI IOJABIISIOTCS KHCJIOTHBIE CBOMCTBA
TPYIIT KACIIOTO XapaKTepa M YCHIMBAIOTCS OCHOBHBIC CBOMCTBA TPYII OCHOBHOTO
XapakTepa.

- - +
.414§CH2—CH2—CH2““ CO0O+C H3000H ~- NHa—CHz'*CHZ— CH 5 COOH +CH SCOO

+ Frick
HCIO, + CH3000H ——-r-~—a---CHE'EOOH:_l + ClOy4

Turpant OcHoBaHue Aunnonnii-ved  lMepxnopar-uoH
(CHNBHAA KACFIOTA)

CH,COO™ + CHZCOOH, —= 2CH 4COOH
+ — G o -
NH; - CH,~CH~CH;COOH *+ G104 —> [NH_~ CH.- CH CH- COOHICIO,

+ o + s
NH~ CH,~CHy~ CH;-COO + HCIO, —— [NH_- CHz CH; CH,;- COOHICIO,

fos(amMuHONOHA) = 1
Nuaukatop — KpUCTANIMYECKUIN (PUOTIETOBBIM.

ONPEJEJIEHUE COJIEA

1. Kooeuna gpocpam.
[IpoToHMpOBaHUE UAET IO TPETUUHOMY aTOMY a30Ta.
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[R;N'HH,PO, + CH;COOH — R;N'H + CH.COO~ + H;PO,
HCIO; + CH;COOH — CH;COOH,” + ClOy
R;N'H + CiO, — [RyN'H[CIO4 |
CH,COO" + CH:COOH,” — 2CH,COOH
CHLCOQOH
Cymmapuo: [RsNHJHPO, + HCIO, — [R:N'HICIO, + H,PO,
=1

fa)m {xoneuna hochara)

NHIuKaTop — KpUCTALTHYECKUH (hUOJIETOBBIN.

2. Xnopnpomazuna 2uopoxiopuo (amunazun).
TuTpoBaHue NMPOBOAAT B IPUCYTCTBUU YKCYCHOTO aHTHAPUJIA ISl CBA3BIBAHUS

XJIOPUI-HOHOB.
+ CH; .

OE Q + HCD; + {CHCOR0 —= |R—CH;-CHy~CHy- 1|\r\ CIO4
i CHy

+
CH;'—CHrCHg blI‘

H
+ CHyCOCl + CHyCOOH

faicn.(R-HCi) =1
3. Kcanmunona nuxomunam.
: CH COOH
H;C—N N—CH—CH—CH-N~ 2 | &
¢ | SR i=ehN U + 3 HCIOy —>
CH;y
o
HyC—N N~ CHy~CH—CHy-NZ oy ¥ CORH
g ,,,l\ [ ) 2§ =Np Cloy + @/
+ -—
0 : e OH CHyCH,OH | . G,
CH, R

f 9KE.(KCAHTHHONA HUKOTAKATA) — 1/3

OnpenensioT B CMECH JIEASHONM YKCYCHOM KHCJIOTBI U YKCYCHOTO aHTHAPHUIA,

06pa30BaHI/IC COJIM IIPOXOAUT IO TPEM TPCTHUYHBIM aTOMaM a30Ta.

VII. MaTepunajibHO-TeXHUYECKOe o0ecneyeHmne
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Jlexkiuu obecrnieyeHbl MEPEHOCHOM MYJIbTUMEAUMHON CUCTEMOM W3 HOYTOyKa W
MPOEKTOpa, JabopaTopHbie PabOTHl — HEOOXOAUMBIM HA0OpPOM OOOPY/IOBaHUS U
peakTuBoB: criekrpodoTomerp CD-26, BeCchbl TEXHUUECKHUE, BEChl aHAIMTUYECKHE,
KOMIIBIOTEp, CYIIMIbHBIA mKad, neHtpudyra, momsporpad, BombT™Merp B7-38,

MCIIAJIKM MArHuTHBIC,

pH-metp 410, pedpakromerp,

BBITSDKHON  mIKad,

ra30KUIKOCTHOM Xpomartorpad, mpuOop IS TMPOBENEHUS aHAIM30B METOAOM
WHBEPCUOHHOW BOJIBTAMIIEPOMETPUH, KYJIOHOMETP, JTAOOPATOPHBIE CTOJIBI U CTYJIbS,
XUMHYECKas MOCYy1a, XUMUYECKIE PEaKTUBHI , TUTAMEHHBII (POTOMET.

VIII. Ceenennsi 00 00HOBJIeHHM pado4eil MPOrpaMMbl AUCHUIIIUHBI

Ner.a. OOHOBNIEHHBIN pa3aesn Onucanue BHECEHHbIX | PeKBU3NTHI JOKyMEHTA,
paboueil mporpamMmbl W3MEHEHUH YTBEPAUBLIETO
JCLIUILIMHBI U3MEHEHHUS
1.
2

I1. Conep:kanue JMCHUILIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3esiam) ¢

YKa3zaHUuEeM OTBCJACHHOI0 HA HHX KOJHYECTBA AKAACMHUYCCKHX YaC0B M BU/I0B

YUeOHBIX 3aHATUH

HanmenoBanue
pa3aesoB U TEM

Bcero
qaCcoB

Ay,HI/ITOpHBIe 3aHATUA

CamocrosTenbpHas

Jlexuuu

JlaboparopHblie
paboThI

Kontpouns

pabora

Tema 1. PazBurue
XUMHHU HEBOIHBIX
pacTBOPOB

3 2

2

Tema 2. Teopun
KHMCJIOT 1 OCHOBAHUI

10

Tema 3. Bimsanaue
pacTBOpHUTEIIEH Ha
CBOICTBA KUCIIOT U
OCHOBaHHI

10

Tewma 4. U3mepenue
pH B HEBOJHBIX U
CMEIIaHHBIX
pacTBopax

10

Tewma 5.
Knaccudukanus u
OCHOBHBIE
XapaKTEPUCTUKU
HEBOJIHBIX PACTBOPOB

Tema 6. AmdorepHbie
pacTBOPUTEIH.
Cruptsl.

10

Tewma 7. KuciotHeie
PacTBOPUTEIIH.
be3Bognas cepHas
KHCJIOTA.

46



Tema &. be3Boanas
YKCYCHasl KUCJIOTA.

Tema 9. XKunkuii
(TOPUCTBIN BOJOPOJT

Tema 10. OcHOBHEBIE
PacTBOPUTEIIH.
Kunkuii aMmmuax.

10

Tema 11. XKXunkue
OpraHUYECKUE aMHUHBI

10

Tewma 12.
JunonspHbie
aTnpPOTOHHEIE
pacTBOpHUTENH.
Jumeruncynbhokcu.

10

Tema 13.
Oprannueckre aMmuabl

10

Tema 14 . KeToHEI

10

Tema 15.
ANpOTOHHBIE
PacTBOPUTEIIH.
VYrieBo1opoasl U UX
raJIOTeHIIPOU3BOIHBIC

10

Hrtoro

144

15

45

40

44
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III. O0pa3oBaTesibHbIE TEXHOJIOT UM

VY4yebHas mporpamma —
HaMMEHOBAHHE Pa3JICIIOB U
TEM (8 cmpo2om
coomeemcmauil ¢ paszoeiom

Bun 3anarusa

O06pazoBarenbHbIE TEXHOJIOTHH

11 PII]])
HaumenoBanue Bun 3anstus OO0pazoBaTenbHbIE
paszeioB U TEM Jlexuuu | Jlabopatopusie | KoHTpois TEXHOJIOTHH

paboThl

Tema 1. PazBurue
XUMHHU HEBOIHBIX
pacTBOPOB

Tema 2. Teopun
KHCJIOT ¥ OCHOBaHHH

Tema 3. Bimmsanue
pacTBOpHUTEIIEH HA
CBOMCTBA KUCJIOT U
OCHOBaHHUI

Tema 4. 3mepeHue
pH B HEBOJHBIX U
CMEUIaHHBIX
pacTBopax

Tema 5.
Knaccudukanus u
OCHOBHbIE
XapaKTePUCTHKH
HEBOJIHBIX PaCTBOPOB

Tema 6. AMdorepHbie
PacTBOPUTEIIH.
CnupTsl.

Tema 7. Kucnotssie
PacTBOPUTEIIH.
besBonnas cepHas
KHCJIOTA.

Tema 8. be3BoHas
YKCYCHasl KHCTIOTA.

Tema 9. XKunkuit
(GTOpHCTHIN BOIOPO

Tema 10. OcHOBHEIE
PacTBOPHUTEIIH.
Kunkuii aMMuax.

Tema 11. XKunkue
OpraHUYECKUE aMUHBI

Tema 12.
JunonspHeie
alpOTOHHBIE
PacTBOPHTEIIN.

JluMeTicyab(OKCH/I.

Tema 13.
Oprannueckue
aMUJIBI
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Tema 14.KetoHb!

Tema 15.
AnpoTOHHBIE
pacTBOPUTEIH.
VYreBo1opoasl U UX
raJIOT€HIIPOU3BOHBIE

IV. Ouenounsnie

MAaTepHAJIbI

hid) £

MPOMEKYTOUYHOM aTTeCTAUN

1. Tunosbie

KOHTPOJIbHbIEC

3a1aHUA IS

NpoBeAeHNsl

MPOBEPKH

TeKylmen |

YPOBHA

chopmupoBannoctu komnerenuuu M-OIIK-1.1. Ucnoab3yer cymecTByromme
U pa3padaTbiBaeT HOBbIC METOAMKHY NMOJIyYeHHUS U XapaKTePU3allui BellecTB 1
MAaTepHuaJIOB JJIsl PelIeHUs 32124 B N30PaHHOM 00/1aCTH XUMHH WIN CMEKHbIX

HAYK

Jran ¢popmMupoBaHus
KOMIIETEeHIIUH, B KOTOPOM
y4yacTByeT JMCIUNIUHA

TunoBble KOHTPOJIbHbIE 3aJAHUS
JJISl OUeHKHU 3HAHUI, YMEHU,
HaBBIKOB (2-3 npuMepa)

IToxa3aTenu n
KpUTepHUH
OLlEHUBAHUS
KOMIIeTeHLINHN,
IIKAJIA OLEHUBAHUSA

Buaners: BIaneTh
CepTU(GHUIIUPOBAHHBIMHU
MCTOAUKAMU XUMHNYCCKOI'O
aHaJIM3a Pa3InIHbIX OOBEKTOB.

(Ketic myst B1aneTs + yMeTh)

Keiic 1: 13BectHO, 4TO
KPEMHUHOPraHNYEeCKUE COeAMHEHUS
MOTYT PaCTBOPATHCS B KHIKOM
¢dTopucrom Boopose. HazoBute
yCIIOBUS, KOTOPbIE HEOOXOANUMO
co0ur01aTh, 4YTOOBI MPOBECTU TaKOU
OTIBIT:

A. Temnieparypa;

b. marepuan, U3 KOTOPOro MOXKET
OBITH U3TOTOBJIIEHO 0OOPYIOBAHHE;
B. Meps1 npeiocTOpOKHOCTH.

1 Gamt 3a KaX bl
NPaBUJIbHBIA OTBET.

YMerh: UCIIONIB30BaTh
uMeroleecs: 000pyI0BaHuE B
COOTBETCTBHHU C TPEOOBaHUAMU

CepTUPUIIMPOBAHHBIX METOJIHK.

Keiic 2. Heobxonumo nposectu pH-
MOTEHIIUOMETPUYECKOE TUTPOBAHNE
pacTBopa MaJbMUTHHOBOW KUCIIOTHI
B MeTaHoje. HazoBure ycnosus
MIPOBEJICHUS SKCIIEPUMEHTA!

A. Turpanr;

b. NH1uKaTOpHBIN 3JIEKTPO;

B. DnexTpon cpaBHEHUSI.

1 Ga 3a KaKAbBIN
MPAaBUIBHBIA OTBET.

3HaTh: paBUIIa IPOBEICHUAX
XMMHYECKOT0 aHAIN3a B
COOTBETCTBHH C
METPOJIOTUYECKUMU
TpeOOBaHUSMH.

Tecr 1. Ykaxute npaBwIbHBIN
orseT. [Ipu onpenenenuu pH BonHO-
3TaHOJIBHOTO PacTBOpa B KAUYECTBE
WMHJMKAaTOPHOT'O UCIIOJIb3YETCS
JNEKTPOA:

A. CTCeKIISIHHBIN;
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b. KanomenbHbIii;
B. IInaTHHOBEIN.

Tect 2. Ykaxxkute npaBUIbHBIN
otBeT. [Ipu nobaBnennn areToHa B
BOJIHBIN PACTBOP YKCYCHOM KHCIIOTHI
€€ CTENeHb JUCCOIMAIIUH;

A. YBennmuuBaercs;

b. YMmenbmaercs;

B. Ocraercs Hen3MeHHOM.

2. TunoBbie KOHTPOJIbHbIE 32/IaHUs J1JIsl IPOBEPKH YPOBHS
chopmupoBannoctu komnerenunu M-OIIK-1.2. Ucnonb3yer coBpeMeHHOe
00opynoBaHMe, MPOrpaMMHOe obecnevyeHre u NpodeccnoHaIbLHbIE 0a3bl
JAHHBIX VISl pellleHUus 321a4 B U30PaHHOI 00/J1acTH XMMHUM WM CMEKHbBIX

HaYK

Jdran (popMuUpOBaAHUSA

Tunosbie KOHTPOJIbHBIC 3aI1aHUA

Iloxka3zaTeau n

CTaTHCTUYECKON 1
rpaduyeckoii 00paboTKU
IKCHEPUMEHTATBHBIX
JaHHBIX.

nporpammbl Excelnaiinure MonsipHbIT
KOA((UITUEHT MOTIIOIICHUS,
UCIIOJIb3Ysl IaHHbIE, IPE/ICTABIICHHbBIE B
IIpakTrueckoMm 3amanuu 1.
[IpeacraBpTe pe3ynbTaT U3MEPEHUN B
COOTBETCTBUU C TPEOOBAHUSAMU
NIOITAK

KOMIIeTEeHI[HH, B JJ11 OLlEHKH 3HAHUI, YMeHUI, KpuTEepuu

KOTOPOM y4acTBYyeT HaBBIKOB (2-3 npuMepa) OLleHUBAHMSI

AUCUMIITHHA KOMIIeTeHIUH,
HIKAJIA OlleHUBAHUS

IIpomexyTouHbIH Keiic Ha B1ajgeTs + ymeTh 1 Gan 3a mpaBUIIBHO

Buiiagersb: KOMITBIOTEPHBIMU BBIMIOJTHEHHOE 3aJJaHKe

porpaMMaMu 3ananmue 1. C ucnosb30BaHEM

YMerThb: IpeACTaBUTh
PE3YJIBTAThI POBEAEHHBIX
W3MEpPEHUI B COOTBETCTBUH
C PEKOMEHAALUSIMU
NIOITAK.

3aganue 2. C ucronb30BaHUEM
nporpammsl Origin HaluTe
MOJIIpHBINA KO3 (HUIIUEHT
MOTJIOIEHUS, UCTIONb3Ys JaHHBIE,
npezcrasieHHbIe B [IpakTnaeckom
3aganuu 1. IlpeacraBere pe3ynbTar
W3MEPEHUI B COOTBETCTBUU C
tpeboBanusimu MFOITAK

1 Gan 3a mpaBUIIBHO
BBITTOJIHEHHOE 33/1aHUE

3HaTh: METOUKH
CTaTUCTUUECKON 00pabOTKU
PE3yIABTaTOB HAYYHOTO
HKCIIEpHMEHTA.

Tecr 1. YKkaxute npaBUWIbHBIA OTBET.
OT Kakoro u3 NpeCTaBICHHbBIX HUXKE
MapaMeTpoB 3aBUCUT KOIDPUIIMEHT
Crrronenra?

A. Cpennero apu(mMeTH4ecKoro;

b. CrangapTHOrO OTKIOHEHUS;

B. Yucna n3mepennii;

I'. Iucnepcun.

Tecr 2. CtaTCTHUYECKOM TMIIOTE30M
Ha3bIBAIOT YTBEPIKJIECHUE,
MIO3BOJIAIOILEE ONPEAEIUTD:

A. Hannume rpy6oro nmpomaxa;

b. BenmuuHy cTaHAapTHOTO
OTKJIOHEHMUS;

1 Gan 3a mpaBUIIbHBII
OTBET
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B. YpoBeHs 10BepUTEIBbHON
BEPOSATHOCTH;
I'. MuHHMaJIbHOE YK CIIO U3MEPEHHI.

3. TunoBbie KOHTPOJIbHBbIE 32/1aHUs /5l IPOBEPKH YPOBHS
chopmupoBannoctu komnereHunu M-OIIK-2.1. IIpoBoaut KpuTH4ecKN
aHAJIU3 Pe3yJIbTATOB COOCTBEHHBIX IKCIEPUMEHTAIBHBIX U PACYETHO-
TeopeTHYeCKUX padoT, KOPPEKTHO HHTEPNPETHUPYET UX

Jrtan popMHUpPOBaHUS
KOMIIETEeHIIUH, B KOTOPOM
y4acTBYeT JMCHHUILIMHA

TunoBbie KOHTPOJIbHbIE 32JaHUSA
JJIS1 OLlEHKY 3HAHWIA, yMEeHUH,
HAaBBIKOB (2-3 npumepa)

Iloka3zaTenu u
KpUTEpHUH
OlleHUBAHUS
KOMIIeTeHIINH,
HMIKAJa OLleHMBaHUS

IIpoMexxyTOYHBII
Baagers: HaBbIKamMu
KaJIMOPOBKU MCIIOJIb3YEMBbIX
puOOPOB U 00OPYIOBAHUSL.

Keiic (Ha B1ageTh + ymeTh):

3ananmue 1. [IpoBepbTe 3NIEKTPOIHYIO
(GYHKIUIO CTEKJISTHHOTO AJICKTPO/Ia B
COOTBETCTBUU C METOJUKOU
JlabopaTtopHoii paboTsr 1.

1 Gasn 3a mpaBUIBHO
BBITIOJIHCHHOE 33/1aHHE

YMeThb: IPOBECTU IPOBEPKY
paboTOCIIOCOOHOCTH
HCI0JIb3YEMBIX IPUOOPOB U
UX COOTBETCTBUSA
METPOJIOTHUECKUM
TpeOOBAHUSIM.

3aganue 2. [IpoBenure KanuOpoBKy
MEpHOH MOCY/Ibl B COOTBETCTBHH C
metoaukoi JlaboparopHoi paboTsI 2.

1 Gan 3a mpaBUIIBHO
BBIIIOJTHEHHOE 3aJIaHNe

3HaTh: Hay4HbIE IPUHLIMIIBI
KATHOPOBKH HCIIOJIb3yEeMOTO
000pyIOBaHUSL.

3ananmue 3. [IpoBepbTe KAIMOPOBKY
cnektpodoromerpa CD-2000 B
COOTBETCTBUU C METOJIUKOMN
JlabopaTopHoii paboThI 3.

1 Gan 3a mpaBUIIBHO
BBINIOJTHEHHOE 3aJIaHNe

4. Tunosbie

KOHTPOJbHBbIC

3aJaHusdA JJIA

NPOBEPKH

YPOBHA

chopmupoBannoctu komnereHuuu M-OIIK-2.2. ®opmyaupyer 3aK/JII0YEHUSs
U BBIBOJbI M0 pe3y/ibTaTaM AHAJIN3A JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
IKCHEPUMEHTAIbHBIX U PACYETHO-TEOPeTHYECKUX PA0OT B H30PaHHOI 00/1aCcTH

XUMHUH WIH CMECKHBIX HAYK

Jrtan ¢popMUPOBaAHUS
KOMIIeTEeHIIHH, B KOTOPOM
y4acTBYeT JMCHHUIIIMHA

TunoBbie KOHTPOJIbHbIE 32IaHUSA
JJIS OCHKHU 3HAHUM, YMEHMH,
HaBBIKOB (2-3 npumepa)

Iloka3zarenu u
KPUTEpHUH
OLlEHMBAHUS
KOMIIETeHIINH,
IIKAJIA OLeHUBAHUSA

Baagers: MeTogamu
Ka4eCTBEHHOTO 1
KOJIMYECTBEHHOTO OIPENETICHUS
BEIIIECTB B HEBOJIHBIX
pacTBopax.

(Keiic nns BmageTs + ymMeTh)

Keiic 1: HeoOxoaumo
KOJIMYECTBEHHO OIPEIECIUTh
Tu(EeHnIaMUH METOJIOM
tuTpoBanus. HazoBure ycnoBus
JKCIIEPUMEHTA:

A. PactBoputens;

b. Turpanr;

B. Unaukatop.

1 Oam 3a Kaxmoe
MIPABIIIBHO
Ha3BaHHOE BELIECTBO.
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YMerth: 1og00paTh
HEOOXOIMMBII PaCTBOPHUTEID
JJIA aHaJIn3a TOIro Ui HHOI'O

BEIICCTBa UJIN CMECH BEIICCTB.

(Ketic nns BnameTs + yMeTh)

Keiic 2: HeoOxoamumo
KOJMYECTBEHHO OMPECIUTh
HEPaCTBOPUMYIO B BOJE BBICIIYIO
KapOOHOBYIO KUCJIOTY (Hampumep,
CTEapUHOBYI0) METOJIOM
tuTpoBanus. HazoBurte ycioBus
JKCIEPUMEHTA:

A. PactBOpuTeEIb;

b. Turpanr;

B. Unaukatop.

1 6anm 3a kaxmoe
MIPaBHIILHO
HA3BAHHOE BELLIECTBO.

3HaTh: CBOMCTBA HEBOJIHBIX
pacTBOpUTENIEH, UX
B3alMOJICTICTBHE C
pacTBOPEHHBIM BEILIECTBOM,
00J1aCTH TIPUMEHEHHUS,
0COOEHHOCTH MPOTEKAHUS
XUMHYECKHX PEAKIUN B
HEBOJIHBIX PACTBOpPAX,
COBPEMEHHBIC B3IJIS/IbI HA
MIPUPOTY KUCIOTHBIX U
OCHOBHBIX CBOMCTB BEILIECTB.

Tect 1. YKaxuTe npaBuibHbIE
OTBETHI.

K nunonspHbIM aipOTOHHBIM
PacTBOPUTEIISIM OTHOCSTCS:

A. DTuneHIMaMuH;

b. lumetuncynbdokcun;

B. I'ekcametmindocdorpuamu;
I'. Juxnopmeran;

. Aumerundopmamu.

Tecr 2. Ykaxute npaBUIbHbIN
otBeT. CIIOCOOHOCTBIO PaCTBOPSITH
OenKH, HEe pa3pyllas UX XUMUYECKON
CTPYKTYpHI 00J1a1aeT:

A. XKunakuit GTOPUCTHIN BOTOPO/T;

b. Kunkwnit aMmmuax;

B. be3BoHas ykCycHas KUCIIOTA.

1 Oasu1 3a KaXK bl
IIPaBUJIbHBIN OTBET.

V. YueOHOo-MeToqu4ecKkoe M MHGPOPMAIMOHHOE o0ecTieYeHue JUCHUILTAHBI

1) Pexomenpyemas iurepatypa

a) OCHOBHas UTEparypa:

1.BanoBa (Komeuiosa), B. JI. AHanutiueckas XuMusi U (PU3UKO-XUMHUYECKUE METO]IbI
aHanmm3a : npaktukyMm / B. JI. Banosa (Komwiiosa), E. W. Tlapmmna. - 5-e uzn., crep. -
Mockga : M3natenscko-ToproBast kopnoparms «/lamxos u K°», 2023. - 198 c. - ISBN
978-5-394-05402-0. - Tekcr AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2082446 (nara oopamienus: 02.10.2023).

2. AHanuThueckas Xumus : ydeOHuk [Dnektponssiii pecype] / H.M. MoBuan, P.T.
PomanoBa,T.C. I'opOynoBa [u np.]. — M. : UHOPA-M, 2017. — 394 c. —
(Beicuiee o0Opa3oBaHue). — Pexum JOCTyTa:
http://znanium.com/go.php?1d=770791

0) JlononHuTenpHas TUTEpATYpA:

1. AHaMTHYeCKas XUMUS: XUMHUSCKUE METO bl aHam3a: Y yeOHoe rmocooue / [Tox pe.
[Terpyxuna O.M. - Mocksa :Jlabopatopus 3Hanuii, 2017. - 467 c.: ISBN 978-5-00101-
554-3. - Tekcr : anektponHsid. - URL: https://znanium.com/catalog/product/975091
(mata oopamenus: 21.06.2021).
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2. AHanmuTudeckas Xumusl : ydeOHuK [DmektponHslii pecypc] / H.. Mosuan, P.I.
Pomanoga,T.C. I'opOyHoBa [u ap.]. — M. : UTHOPA-M, 2017. — 394 c. — (Beiciuee
oOpazoBanue). — Pexxum pocrymna: http://znanium.com/go.php?id=770791

3. Ananmmtudeckas xumust: yaeobHnoe mocooue / A.W. Anapues, T.I1. Anekcannposa, A.A.
KazakoBa, O.B. Kapynuna ; MunucrepctBo oOpa3oBaHusi M Hayku Poccuiickoit
Oeneparii, HoBocHOMpCKHMT TOCYApCTBEHHBIA TEXHUYECKU YHUBEPCHUTET. -
HoBocubupck : HI'TY, 2015. - 92 c. : cxem., Tabm. - bubmumorp.: c. 86-87. - ISBN 978-5-
7782-2710-1 ; To ke [OnekrpoHHbld pecypc]. - Pexum  pmocryma:
http://biblioclub.ru/index.php?page=book&id=438291

3. AHanuTtu4deckas xumus: yueoHoe nocooue / A.M. Anmapues, T.I1. Anexcannposa,
A.A. KazakoBa, O.B.Kapynuna ; MuHHCTEepCTBO 00pa3oBaHusi M HAyKH
Poccuiickoit  ®denepanmun, HoBocuOupckuii rocymapCTBEHHBIH TEXHMYECKUN
yauBepcuteT. - HoBocubupck : HI'TY, 2015. - 92 c. : cxem., Tab:a. - bubnuorp.: c.
86-87. - ISBN 978-5-7782-2710-1 ; To e [DnekTpoHHBI pecypc]. - Pexum
noctymna: http://biblioclub.ru/index.php?page=book&i1d=438291

2) IIporpammHoe obecrieueHne
a) JIulieH3noHHOE POrpaMMHOE 00ECTICUEHHE
MS Windows 10, MS Office 2016
0) CBOOOTHO pacnpoCTpaHsIeMOe POrpaMMHOE 00ECTICUEHHE
Google Chrome
Sunexc bpaysep
Kaspersky Endpoint Security 10
MuorodyukimonansHbli penakrop ONLYOFFICE
OC Linux Ubuntu
3) CoBpemenHble MpodeccHoHaIbHBIE 0a3bl JAHHBIX W HH()OPMAIMOHHBIC
CIPaBOYHBIC CUCTEMBI

Explore Chemistry https://pubchem.ncbi.nlm.nih.gov/

4)Ilepeyenr  pecypcoB  MH(POPMAIIMOHHO-TEIICKOMMYHHUKAIIMOHHOM  CETH
«HTEpHET», HEOOXOAUMBIX /711 OCBOCHUS TUCIIUILIIMHBI

7. DnexTpoHHas OMOIMOTEKa 10 XUMHUH U TexHUKe http://rushim.ru/books/books.htm

8. Xumuueckwuii noptas ChemPort.Ru http://www.chemport.ru

9. DnextpoHHas OMOIMOTEKA YUEOHBIX MAaTePHAIIOB 10 XMMUM Ha Tioptaiie Chemnet
http://www.chem.msu.su/rus/elibrary

10.Poccuiickuii XMMHUKO-aHATUTHYEeCKUM moptai http://www.anchem.ru/

11.Caiit o xumuu http://xumuk.ru/

12.Caiit Chemworld.Narod.Ru -Mup xumuwu http://chemworld.narod.ru
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VI. Meroauueckue MaTrepuajbl st O0y4YalOIIMXCA 10 OCBOCHHIO

TUCIUATLIMHBI

3ajanus Il CaMOCTOSITEILHOM PadOThI CTYA€HTOB:

8. Hamuiure peakiuu aBTONPOTOJIN3a OE3BOIHBIX CEPHON U MypaBbUHOM KUCTIOT,
MeTaHosa. Ha30BUTE HOHBI JINOHUS U JIMATA.

9. Ha3zoBute caMble CHIIbBHBIE KHCIIOTY U OCHOBAHHE B BOJIE, ITAHOJIE, )KHJIKOM
aMMUaKe.

10.  VYkaxwure pH HENTpanbHOM Cpenbl B BOJE, KUAKOM AMMHUAKE, ITAHOJIE.

11. TlpuBenurte mpumepsl HUBEIUpPYOMIETo U nuddepermupyromiero 3ppexkTon
pacTBOpPHUTEIIS.

12.  Kak u3meHuTCs cuia IUdTUIaMUHA B O€3BOTHON MypaBbUHON KUCIIOTE?

13. B kakux ciiy4yasx AUAJIEKTPUUECKasi MPOHUIIAEMOCTh CUIIBHO CKA3bIBAETCS
Ha PEaKIMU MEXIy KUCIOTON U OCHOBAaHUEM, B KAKHX CIIy4asiX €€ pojb
HE3HAYUTEIbHA?

14. Kakumu npeumyniecTBaMu 00J1aa€T METOJT TATPOBAHUS B HEBOIHBIX
cpenax?

BOIIpOCbI AJIA IIOATOTOBKH K 9K3aMEHY IO IMCHUIIVIMHE

1. Pa3BuTHE XMMHUM HEBOJIHBIX PACTBOPOB.

2. Teopus kucnot u ocHoBaHuM bpeHncrena—Jloypu

3. Knaccudukaniys HeBOJHBIX PaCTBOPUTETICH.

4. BaxkHeillne XapakKTepUCTUKN HEBOJHBIX PACTBOPUTEIICH.

5. ConbBaTtanys B HEBOJIHBIX U CMELIAHHBIX PACTBOPAX.

6. OcoOCHHOCTH TPOTEKAHUS KHUCIOTHO-OCHOBHBIX, OOMEHHBIX, OKHCIHUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMI B HEBOAHBIX PACTBOPAX.

7. DNeKTpoaHbIE MOTEHIIMAIbI B HEBOAHBIX PACTBOPAX.

8. KucioTHOCTh HEBOJHBIX M CMENIaHHBIX pacTBOpoB. Illkana kucaoTHOCTH
pacTBOPUTETIEH,

9. Onpenenenne pH HEBOAHBIX M CMEIIAHHBIX PACTBOPOB, MHCTPYMEHTAJIbHBIE
METO/IbI, JIEKTPOIHBIE CUCTEMBI.

10. HuBenupytoiee u nuddepeHuupyroiiee 1eicTBUE pacTBopuTteieid. BnusHue
KHCJIOTHO-OCHOBHBIX CBOJWCTB, JADJIEKTPUUECKOM MPOHUIIAEMOCTH,
COJIbBATHPYIOUIEH  CHOCOOHOCTH  pPACTBOPUTENS  HA  DJIEKTPOIUTHYECKYIO
JIMCCOLUALINIO PACTBOPEHHOIO BEIIECTBA.

11. Kucnotasie pactBoputenn. OCOOEHHOCTH MPOTEKAHUSI XUMUUECKUX PEAKIINi B
KHUCIIOTHBIX pacTBopuTesiX. O0IaCcTH MPUMEHEHHS KUCIOTHBIX PACTBOPHUTEIICH.

12. OcHoBHbIe pacTBOpuUTenu. OCOOEHHOCTH MPOTEKAHUS XUMUYECKUX PEaKIINil B
OCHOBHBIX pacTBopuTeNsax. O0acTu MPUMEHEHUS OCHOBHBIX PaCTBOPUTEICH.
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13. Amdorepnsle pactBoputenu. OCOOEHHOCTH MPOTEKaHUSI XUMUYECKUX peaKLnui
B cnuprax. O6nactu npuMeHeHus: aM(OTEPHBIX paCTBOPUTEIIEH.

14. AnpoTtonHsie pactBoputean. OCOOEHHOCTH NPOTEKAHUS XUMUYECKUX peakui
B JUMOJSPHBIX allPOTOHHBIX pacTBOpUTEsiX. OOIaCTH MPUMEHEHUS AUTOISIPHBIX
AIIPOTOHHBIX PACTBOPUTENEH.

15. TutpoBaHue B HEBOJIHBIX pacTBopUTeisix. OOOpyI0BaHUE U TIPUEMBI PAOOTHI,
PUMEHSEMBIE IPU TUTPOBAHUU B HEBOJAHBIX PACTBOPUTEIISIX.

16. [Ipumenenue merona mosssporpaduu A aHaTU3a BEIIECTB B HEBOIHBIX U
BOJIHO-OpraHNYecKHX pacTBopax. O6mactu npumenenusi. O60pyaoBaHue.

IIpakTnueckoe 3axanmue 1.
[To maHHBIM TaOJUIIEI TOCTPONTE IpadvK, MPOBEIUTE €ro JIMHEAPHU3AIIIIO U
CTaTUCTHUYECKYIO 00pabOTKy MapaMeTpOB PErPECCHH.

X Y

2 0.48
2.5 0.56
3 0.64
3.5 0.69
4 0.76
4.5 0.83

MeToanyeckue yKa3aHusi K BbIIOJHEHUIO JJA00paTOPHBIX padoT

Jlabopamopnasa paooma Ne 1.

IToTreHMOMeTPHUYECKOE TUTPOBAHHME CMECH OPraHUYECKHUX KUCJIOT B
HEBOJHOM cpeje.

[enb pabotsel: 1. OnpeneneHne MaccoBOM 10U ABYX OPraHUYECKUX KHCIIOT

IIPU UX COBMECTHOM IMPUCYTCTBUHU.

2. OcBOEHHE METO1a MOTEHIIMOMETPUYECKOTO TUTPOBAHMS.

Heobxoaunmsie npudopsl, nocyaa, peaktussl: 1) Monomerp pH-340 — 1 wt., 2) mar-
HUTHAs Memayika — 1 mT, 3) UHAUKATOPHBIN MJIATUHOBBIA AeKTpoa — 1 mT., 4)
XJIOp-cepeOpsIHBIN JEKTPO cpaBHeHMs — | mIT., 5) aHanmMTHYECKHe Bechl — | miT.,
6) Orokc Ha 50 mu — 1 mT, 7) MepHbId muwmHAp HA 25 M — 1 mT.,8) Cmech
oprannueckux kuciot,0,01 H pacTBop ruipokcuia HaTpusl.

TEOPETUYECKASA YACTDH

OCHOBHBIM ITPEUMYIIIECTBOM UCIIOIb30BaHUsI HEBOJHBIX PACTBOPUTENICH B KaUeCTBE
Cpebl TUTPOBAHUS JIJIsl ONIPEICTICHUS Pa3TUYHBIX BEIIECTB SBJISAECTCS TO, UYTO B Cpefie
HEBOJIHBIX pacTBOpUTENIEM MOXKHO AU EpEHIIMPOBAHHO THUTPOBATh CMECHU
AJIEKTPOJUTOB, KOTOPBIE B BOJHBIX PACTBOPAX UMEIOT OJIM3KKE 3HAYCHUS KOHCTAHT
JUCCOLMALINY, HAmpuUMEp, CMECH HU30MEpPOB, MPEJACTaBUTEIEH  OJIHOTO
TOMOJIOTHYECKOT0 Psija, KUCIOT, OCHOBaHUH, cojiek u T.1. duddepennmpoBannoe
JIEUCTBUE PACTBOPUTEIICH ONPEHEIAECTCI UX KHUCIOTHO-OCHOBHBIMU CBOWCTBAMHU,
CIIOCOOHOCTBIO ~ OOpa30BbIBaTh  BOJAOPOJHBIE  CBSI3U,  JAMDIIEKTPUUYECKOMN
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MIPOHUIIAEMOCTBIO, COJIbBATUPYIOIIEH CIOCOOHOCTBIO U T.A. [loa BiIMsHUEM 3THUX

CBOMCTB PpACTBOPHUTENISI CHJIA DJIEKTPOJUTOB MOYKET H3MEHATCS B IIUPOKHUX

mpeaeniax, MEHsII TeM CaMbIM KOHCTaHTY JMCCOIHMAIMKA CIA0bIX DJIEKTPOJIUTOB, B

YaCTHOCTH, Hampumep, KapOOHOBBIX KHUCIOT. [Ipu 3amene pactBoputens ciaObid

AIEKTPOJIUT MOXKET MPEBPATUTHCA B CHIBHBIN U HaoO0poT. Hampumep, ykcycHas

KHCIIOTa B BOJE SIBJISIETCS CIAObIM AJIEKTPOJIUTOM, TOT/Ia KaK B KUJKOM aMMHAKe

OHa IPOSIBIISIET CBOMCTBA CUJIBHOTO 3JIEKTPOJUTA. XJIOPOBOAOPO B BOAE SBIISIETCS

CWJIbHBIM 3JIEKTPOJIUTOM, a B T€KCaHe WIIK OCH30JI€ SIBIISIETCS HERJIEKPOIUTOM.

B nanHoif paboTe METOAOM MOTEHIIMOMETPUYECKOTO TUTPOBAHHUS OIMPEICISIOT

MacCOBBIE€ JIOJIM JIByX OPraHUYECKUX KUCIOT MPH UX COBMECTHOM MPUCYTCTBUHU.

Jisa aHanu3a B3STHl OJHOOCHOBHAS KHUCIOTAa — JAU- 2- STHITeKcuiIdochopHas

(A20I'®K-H(C8H17)2P0O4) u nBYXOCHOBHasi — MOHO-2-3TUATEKcHIIpochopHas

kucinota (M2OI'®K- H2(C8H17)PO4). C uenbio yBEIWYEHUS JUCCOIUAIIUU

TUTPYEMBIX KUCJIOT, TUTPOBAHUE MPOBOJAST B HEBOAHOU cpejie ( ITUIOBOM CIHUPTE

).

[Topsinok BBIMOTHEHUS paOOTHI.

[Ipexae yeM mpUCTYNUTh K BBHIMOJHEHHUIO PA0OTHl HEOOXOIMMO BKJIIOUUTH B CETh

pH — meTtp u nporpets ero B reuenue 15-20 muHyT.

9. CMech OpraHn4ecKux KUCIOT OepyT y JlabopaHTa.

10. IlycToil 610KC BMECTE C KPBIIIKOM B3BEIIMBAIOT HA AHAIMTUYECKUX BECaX C
TouHOCTRIO 110 0,0001 T.

11. B Orokc momemniaror 2-3 Karii CMeCH KHCIIOT, 3aKPhIBAIOT KPBIIIKON 1 BHOBh
B3BCILIMBAIOT HA AHATUTUYECKHUX BECax.

12. K B3BelIEHHOI HABECKE CMECH KUCIOT A00ABJISIIOT 25 MJI STUJIOBOTO CIIUPTA.

13. B nmonydeHHBIN pacTBOp MOMEIAIOT MAarHUT, OIOKC CTaBSIT HA MAarHUTHYIO
MEIAJIKY Y BKJIIOYAIOT TIEpEMEITUBaHUE.

14.  3areM B GIOKC OIyCKaIOT CUCTEMY 3JIEKTPOJIOB TAKUM 00pa3oM, YTOOBI OHU
HE MEIIAJIM BPAILIEHUIO MarHUTa, a MapUK CTEKJISIHHOTO 3JIEKTPO/Ia JOJKEH
MOJIHOCTBHIO HAXOIUTHCS MO CJIOEM pacTBOpa (B KaueCTBE UHIUKATOPHOTO
AJIEKTPOJIA CITYKHUT CTEKJISTHHBIN, a 3JIEKTPOJIOM CPaBHEHUS -XJIOPCEPEOPSHBIN).

15. [na uzmepenus pH pactBopa Ha nanenu pH — meTpa BKIIFOYarOT KHOMKH:
«aHUOHUT» U «PX» B IEBOM psiJly KHOIMOK M KHOIIKY IIKaJbl B UHTEpBaje pH ot
—1 no 19 B nmpaBoMm psiny. 3Hauenue pH pacTBopa onpeaenstoT o nojJ0KEHUIO
CTPEJIKH Ha LIKaJe.

16. TurpoBanue cmecu kucioT npooaiaT 0,05 H pactBopom menoun (NaOH)
no6asmsisa e€ moprmsmu 1o 0,1 M. TurpoBanue 3akaHYMBaIOT, 100aBUB 6-7
MOPLHUN paCTBOpPA TUTPAHTA ITOCIIE MPOXOXKAEHUSI BTOPON TOUKH
AKBUBAJICHTHOCTU. Pe3ynbTaThl TUTPOBAHUS 3aHOCAT B Ta01.4

Ta6nuna 4

Nen/m  |O6BEM NaOH, mn pH - cpenpl ApH /AV
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9. Ilo nmony4yeHHBIM TaHHBIM CTpoAT rpaduku B koopauHarax pH = f(V NaOH) u
ApH/AV = {(VNaOH), no KoTopbIM ONPEACIISIOT IB€ TOUYKH IKBUBAJIEHTHOCTH,
T.€. ONPEACIISIIOT O0BEM IIEI0UH, U3PACXOTOBAHHBINA HA THTPOBAHUE CMECH
KHCJIOT.

[lepBeiit ckayok TUTpoBaHus (V) COOTBETCTBYET MOJIHOMY TUTPOBAHHUIO
OJIHOOCHOBHOM JH-2-3TUJIEHTeKCUIPOCPOPHOI KUCTOTHI MO CXEME:
H(C8H17)2P0O4 + NaOH > Na(C8H17)2P0O4 + H20;
Y TUTPOBAHUIO MO MEPBOM CTYIIEHU MOHO-2- ATHIITeKCHII()OCHOPHOM KUCITOTHI:
H2(C8H17)PO4 + NaOH > NaH(C8H17)PO4 + H20.
BTopo# cayok Ha KpUBOM TUTPOBAHUS COOTBETCTBYET PEAKLIVN:
NaH(C8H17)PO4 + NaOH > Na2(C8H17)PO4 + H20;
O06BEM mienoun V1 nmoiaér Ha HeUTpaIru3aIuio OJJHOOCHOBHON KUCIIOTHI U
MOJIOBUHBI JIBYXOCHOBHOM, a 00bEM V2 — Ha HEHTpaIM3aliio BTOPOM TTOJIOBUHBI
JIBYXOCHOBHOM KUCTOTHI. OTCI0/1a 00BEM IIEJI0UH, U3PACXOI0BAHHBIN Ha
HEUTpaAIU3AIUIO TBYXOCHOBHON MOHO- 2-3TUATEKCHIPOCPOPHOIT KUCTOTHI OyAeT
paBeH:
V3=VM2OTI'®K=2(V2 - V1),
a 00BEM 1IENI0UH, U3PACXO0I0BAHHBIN HA HEUTPATU3ALIMIO IH-
2stunrekcuinipochoproit kucaoTel: V2OI'OK=V1 - VM2OI'®K=V1 - V3.
Toraa MaccoByIO JIOJIFO KUCJIOT B HABECKE UCXOAHOM CMECU MOKHO paCCYUTATh 110
bopmyie:

2V, =V N INaQH 323D 100

TERT

AR 1aoo il 1 (32)
i =¥, NNaOH -3\ J25T K | 100

1000 o (33)

r7ie: m — HaBeCKa CMECH KHUCIIOT, T.
HaBecka cMecu KUCIIOT OIpenemsieTcsl Mo pa3sHOCTH Macc OI0Kca CO CMEChIO
KHUCJIOT (MC) ¥ mycToro 06rokca (mo): m=mc — mo.

OM23T'OK = 105, 5120 ®K = 322.

Jlabopamopnasa paooma Ne2

Omnpenesienue  4ucja  HEWTPAIM3aUMHd  He(PTENPOAYKTOB  MeETOA0M
NMOTEHIMOMeTpHYecKoro Turpopanus (Meroguka no 'OCT)

1.1. Hacrosmmii cTaHaapT yCTaHaBIMBAaeT METOJA OIpeAeNieHUs] O0OIIero
KHUCJIOTHOTO YHKCJa, KUCIOTHOTO YHCJAa CHIIBHBIX KHCIOT, KMCIOTHOCTH, OOIIEro
[IEJIOYHOTO YMCIIa, IIEJTOYHOTO 4YMCa CHIIBHBIX Iejo4yeill B HedTempoayKTax u
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CMa304HbIX Marepuanax. OH NPUMEHUM JJI ONPEACIICHHUS KUCIOT C KOHCTAaHTOU
nucconmaruu 6osbine 107; cnadble KUCIOTHI ¢ KOHCTAHTON JUCCOLMAIMU MEHEE
10 He MEIAIOT ONPENENIEHUIO.

[Ipumeuanue - B TOBapHBIX W OTpabOTAHHBIX MacjaaX COEIUHEHHSI KHCJIOTO
XapakTepa BKIIOYAIOT OpPraHWMYeCKHe W MHUHEpAIbHbIE KHUCJIOTHL, A(QUPHL,
(eHONbHBIE COEIUHEHUS, JAKTOHBI, CMOJIBI, COJIA TSDKEJBIX METAJUIOB, COJIH
aMMOHHUS M APYTUX ClIa0bIX OCHOBaHHM, COJIM MHOTOOCHOBHBIX KHCJIOT, a TaKXe
UHTUOUTOPBI U 1ETEPTEHTHI.

1.2. DTOT METOH XapaKTEepHU3yeT OTHOCUTEIBHOE M3MEHEHHME Macel B IPOLECCE
OKHCJIEHMS], HE 3aBUCAILEE OT LIBETA U IPYTUX CBOMCTB Macell.

HecMoTpst Ha TO, 4TO TUTPOBAHUE MPOBOJAT B YCIOBUSX PABHOBECHS, METOJ HE
OPUMEHSIOT AJIsl U3MEPEHUsT aOCOMIOTHOTO KUCIOTHOTO WM IIEIOYHOTO YUCIA, 110
KOTOPOMY MOXHO OIPEJEINTh MTOBEJCHUE MAacja B YCIOBMAX JKCILTyaranuu. He
YCTAaHOBJICHA 3aBUCUMOCTb MEXKIy IIOBEJCHUEM Macila IpU KOPpPO3UH U
KHCJIOTHBIMM U IEJIOYHBIMHU YHCIIAMHU.

[Ipumeuanrie - MeTo UBETHOTO WHAMKATOPHOTO TUTpoBaHus ykazaH B ['OCT
28255. KucnmoTHble yncna, NOJIy4eHHbIE TOTEHINOMETPUYECKUM METOJIOM, MOTYT
COOTBETCTBOBATh WM HET noixydeHHbIM 110 MeTtoay ['OCT 28255, Ho 00bIYHO OHM
TOTO K€ MOPSAKA.

1.3. ToBapHble U OTpaOOTaHHBIE HEPTEHNPOAYKTHI MOTYT COAEPKATh KUCIOTHBIE
KOMITOHEHTBI, NPUCYTCTBYIOIIME KaK IPUCAAKH WIA KakK IPOIYKThl pacmnaja,
o0Opa3oBaBIIMECS B YCIOBHUSX SKCIUTyaTalldd, HANPUMEP MPOAYKTbl OKHCIICHUS.
OTHOCUTENBHOE KOJMYECTBO 3TUX BEUIECTB MOXKET OBITh OMPEEIIEHO TUTPOBAHUEM
HIET0YaMH.

KuciioTHOe 4uCI0 MO3BOJISET OIEHUTh KOJIMYECTBO KHUCIOTHBIX KOMIIOHEHTOB
Macjga B YCJIOBHUSIX HCHbITaHUS. KHCIOTHOE 4YMCIO TPHUMEHSETCS B KayecTBe
PYKOBOJICTBA JIJIsl KOHTPOJISl Ka4eCTBAa CMa304YHOT0 Macia.

MHor1a ero uCNoJIb3yIOT KaK OLIEHKY XapaKTepa U3MEHEHNs CMa304HOr0 MaTepHaa
IIPU 3KCIUTyaTalUH.

CopnepxaHre KOMIIOHEHTOB CIEAYET YCTAaHABJIMBAaTh ONBITHBIM IyTeM. Tak Kak
MHOKECTBO MPOIYKTOB OKHUCIEHUS SIBISETCS MPUYMHON MOBBIIIEHUS KUCIOTHOTO
yuciaa M OPraHMYyecKHe KHUCIOThl 00JIaJal0T Pa3IMYHBIMU  KOPPO3MOHHBIMU
CBOMCTBaMHU, MNPEJICTABICHHBI METOA HEIb3d MNPUMEHATh MJis OINpEACIICHUS
KOPPO3HOHHOCTH Macia B yCJIOBUAX 3KCIUTyaTtaliui. He ycraHoBIIeHa 3aBUCUMOCTD
MEXIYy KHCIOTHBIM YHCIOM M KOPPO3HMOHHON arpecCMBHOCTBIO Macjia 10
OTHOULIEHUIO K METAJUIAM.

KuciioTHOE 4ncino MOXKHO ONPEEIUTh B KOMIIAYHAUPOBAHHBIX MOTOPHBIX Maciax.
Hacmoswuii cmanoapm ne pachpocmpanaemcsi Ha 31eKmpou3onayuOHHble Maca.
3. OONPEAEJIEHUSA

B Hacrosimem ctanaapTe NpUMEHSIOT CIAEAYIOIINE TEPMUHBI:

3.1. O6miee kucmoTHOE Ynciio Kj(cyMMapHOe KUCIOTHOE YMCIIO CUITBLHBIX U CIA0bIX

KI/ICJ'IOT) - KOJIMYCCTBO IICJIOYH, BEIPAKCHHOC B MUIJIMI'PaMMax I'MAPOOKHNCHU KaJInA
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(KOH) na 1 r obpa3na, HeoOXoauMoe ISl MOTEHIITMOMETPUIECKOTO0 TUTPOBAHUS
UCIIBITYEMOM MaccChl B OIPEIEICHHOM PAaCTBOPUTENEC OT HAYalIbHOTO MOKa3aHUS
U3MEPUTEITFHOTO TMPUOOpa 10 TOKa3aHUS CBEXKEMPUTOTOBIEHHOTO MIEIOYHOTO
HEBOJHOTO Oy(epHOro pacTBOpa WM YETKOW TOUKH Mepernda, Kak yka3aHO B
CTaHJapTe.

3.2. KuciaotHoe 4ucio CUIbHBIX KUCIOT K- KOJMYECTBO IENI0YU, BEIPAXKEHHOE B
musumrpammax ruapookucu kanus (KOH) wa 1 r oOpasua, HeoOxomumoe st
NOTEHIIMOMETPUYECKOTO TUTPOBAHMSI HCTBITYEMOM MacChl B  OIpPEACIIEHHOM
pacTBOpUTEIIe OT HAYAJIBLHOTO MOKa3aHUsI U3MEPUTEIHLHOTO Tprbopa 10 MOKa3aHus
CBEKEIMPUTOTOBJICHHOTO KHCJIOTHOTO HEBOJAHOTO pAaCcTBOpa WJIM YETKOHW TOUYKH
nepernda, Kak ykazaHo B CTaHapTe.

3.3. Kucnornocts Kj- KOIMYECTBO WIENOYM, BBIPAXEHHOE B MWUIATPAMMAaxX
rugpookucd  kamua (KOH) ma 100 cm® o6pasma, HeoOxommmoe —uist
MOTEHIIMOMETPUYECKOTO TUTPOBAHMSI HCTIBITYEMOM MacChl B  OIpPEACIIEHHOM
pacTBOPHUTEIIE - OT HAYAJIBLHOTO MMOKAa3aHUsI U3MEPHUTEIBHOTO MPpUOOpa 10 MOKa3aHUS
CBEKEIMPUTOTOBJICHHOTO IIEIOYHOT0 HEBOJHOTO Oy(hepHOT0o pacTBOpa WIM YETKOU
TOYKH TIepernda, Kak yka3aHO B CTaHIapTeE.

3.4. O6mee menounoe uyuciao Illp- KOAMYECTBO 11€JI0YM, BBIPAXKEHHOE B
muumurpammax ruapookucu kanus (KOH) wa 1 r oOpasua, HeoOxoaumoe st
MOTCHITMOMETPUYIECKOTO THUTPOBAHMS HCIBITYEMOM MacChl B OIPEACICHHOM
pacTBOpUTEIIC OT HAYAIBHOTO TTOKA3aHUsI U3MEPUTEILHOTO MPUOOpa 10 MOKa3aHUS
CBEKEMPUTOTOBJICHHOTO KHUCJIOIO0 HEBOAHOTO OydepHOro pacTtBopa WM YETKOU
TOYKH TIepernda, Kak yKa3aHo B CTaHJIapTe.

3.5. IllenoyHoe€ 4YHCIO CHIBHBIX OCHOBaHuil II[; - KOJIMYECTBO IIEIOYH,
BbIpA)KEHHOE B Mwumrpammax rujapookucu kamus (KOH) ma 1 r oOpasua,
HEOOXOMMOE Il TTOTEHITMOMETPUYECKOTO THTPOBAHUS HCIBITYEMOW MacChl B
OTIPEICTICHHOM PAaCTBOPHUTENEC OT HAYAJIbHOTO TIOKa3aHUS U3MEPUTEIHLHOTO MPUOOpa
70 TIOKa3aHWsl CBEXEMPUTOTOBIEHHOTO IIETOYHOTO HEBOAHOTO OydepHOro
pacTBOpa UM YETKOM TOUKM TMepernda, Kak ykazaHo B CTaHAapTe.

4. CYIIHOCTBb METOJA

Maccy st UCTIBITaHHS PACTBOPSIIOT B OMPEICIICHHOM PaCTBOPUTENE U TUTPYIOT
MOTCHITMOMETPUIECKH CITUPTOBBIM PACTBOPOM THAPOOKUCH KaJIHSI UITH COJITHOM
KHCIJIOTBI TIPH UCTIOJI30BAHUH CTEKJITHHOTO, KAJIOMEIILHOTO HITH XJI0pCepPeOpsSHOTO
AIIEKTPOJIOB.

[TokazaHnusi W3MEpPUTENBHOTO TpHOOpa HAHOCAT Ha TpaduK BPYUHYIO WIU
ABTOMAaTHYECKH OTHOCHUTEIBHO COOTBETCTBYIOIIUX OOBEMOB THUTPYIOIIETO
pacTBopa. bepyT TopKO YeTKHe TOUKH nepernda Ha KpuBoOW TUTpoBaHus. B cioyuae,
KOT/Ia Ha KPUBOM HET YETKOM TOYKM Tmepernda, KOHEYHbIE TOUYKH OepyT 0
MOKa3aHUAM H3MEPHUTEILHOTO TMPUOOpa, COOTBETCTBYIOIIMM ITOKA3aHUSAM IS
HEBOJHBIX KUCIIOTHBIX M IIEJIOYHBIX Oy(PEepPHBIX paCTBOPOB.

5. PEAKTUBBI
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JIns aHanu3a TPUMEHSIOT PEaKTUBBI X.U. WIH Y.]1.a. U TOJIBKO JUCTUIIMPOBAHHYIO
BOJY WJIM BOJY SKBUBAJICHTHOW YUCTOTHI.

5.1. HeBoaublit kuciblit OyhepHbIit pacTBOp

5.1.1. 10 cm® Oydeproro wmcxommoro pacteopa A gobasmsior k 100 cm?
pactBopuTens s TuTpoBanud. [I[pumensitoT B Teuenue 1 4.

5.1.2. 50 cm® GydepHOro ucxomHoro pacTeopa A

5.2. HeBonHbI# 11e0uHOM OydepHbIN pacTBOP

10 cm® BydepHOro ncxoaHoro pactsopa B nodasmsror k 100 cm® pacTBopuTens 1s
tuTpoBaHus. [Ipumenstor B Teuenue 1 u.

5.3. 2,4,6-tpumerunnupuaul  (y-kommuauH) (M= 121,18), OecuBerHblii, ¢

npenenamu kunenus 168 - 170 °C u kosdunrmenTom npenomieHus (”&D) 1,4982 +
0,0005. PeakTnB XpaHAT Ha/l AKTUBUPOBAHHBIM ATIOMUHUEM B TEMHOM CKJISTHKE.
5.3.1. Kamumii ¢raneBOKUCIbI KUCHBIN (OMdTaNaT Kajaus) M0 COOTBETCTBYIOLICH
HOPMAaTUBHOM JIOKYMEHTAIUU.

5.4. M-uautpodenon (M; = 139,11), GiieqHO-KENTHIN, C TEMIEPATYPOIl TIIABICHUS
96 - 97 °C wiu ¢ TpeOOBaHUSMHU K Kau€CTBY MO COOTBETCTBYIOIIEH HOPMATHBHOM
JOKYMEHTAIMU. PEaKTUB XpaHAT B TEMHOMN CKIITHKE.

5.5. Bydepnblii uCXOIHBIN pacTBOp A

5.5.1. TwmarensHo B3BemmBawT (24,2 + 0,1) r 2.4,6-tpumeTwnnupu-auHa (y-
KOJUIMMHA) ¥ IEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTEIO 1 M, comeprxantyro 100
cM® 0€3BOAHOIO MpONaH-2-0Jla MJIM JTaHoJNA. 3aTeM M3 MEPHOIO LWIMHIpA
BMECTUMOCTBIO 1 1M 100aBISIOT B KOJNOY IIPH HEIPEPHIBHOM INEPEMELINBAHHUU
(150/c; = 5) em® 0,2 momw/oM® cuproBOro pacTBOpa COISHOM KHMCIOTHL () -
WUCTUHHAS KOHIICHTpAIUMsli pacTBOpa COJISIHOM KHCIOThI, YCTAHOBJIEHHAs IMpHU
rpaxyuposke). Jlo6asisior 10 1 am° mpomnan-2-0710M UM 9MaHoI0M W TIIATEIEHO
nepemMemuBaioT. [[puMeHsI0T B TeueHrne 0AHOTO MecsIia.

5.5.2. Ilpu OTCYTCTBMM 7Y-KOJUIMJIUHA TOTOBAT KHUCIBIM OydepHbIi pacTBOp
oudranara kamus (pH - 4). [lns npurorosnenus 1 am® 6ydeproro pacrsopa (10,20
+ 0,01) r nepexpuCTAIN30BaHHOrO 6u(Tanara Kamus pactBopsior B 20 - 50 cm?
CBEKEMPOKUIISTYEHHON JTUCTHWJUIMPOBAHHOW BOJBI, pPacTBOP KOJIUYECTBEHHO
IIEPEHOCAT B MEPHYIO KOJOy BMECTUMOCTBIO 1 1IM°> M NP  HOCTOSHHOM
NepEeMENINBAHUU JIOBOJST 00BEM JI0 METKH MPOKUIISTYCHHON NUCTUITMPOBAHHOMN
BoJI01. JlonmyckaeTtcst roToBUTH Oy(depHbIi pacTBOp U3 (hukcaHana Oudranata Kaaus
115 pH-meTpun.

5.6. bydepnsiit ucxoaubIit pactBop B

TmarensHo B3BemmuBaroT (27,8 = 0,1) r M-HUTpOo(EHOJIa U MEPEHOCIT B. MEPHYIO
K0J10y BMECTUMOCTEIO 1 1M>, comepaxaryro 100 cm® 6e3B0AHOIO IponaH-2-0j1a Wil
3TaHOJA. 3aTE€M U3 MEPHOIO IUIMHAPA BMECTUMOCTBIO 500 cM® ITpu HEMpepLIBHOM
nepeMenBanuy 100aBisior B koi0y (50/cy + 1) em® 0,2 mons/am® ciMpToBOro
pacTBOpa THUJPOOKHCH Kanmusi (Cp- MCTUHHAs KOHIIGHTpalus pacTBoOpa,
YCTaHOBJIEHHAS IIPU IPagyupoBKe). JlonmuBaroT 10 MeTKH 1 M ponaH-2-0J10M UiIK
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ATAHOJIOM U TIIATENLHO MepeMennBatoT. Mcnonb3yoT pacTBOp B TEUEHHUE OJIHOTO
Mecsla.

5.7. Consnas xucaora, cnuptosblii pactsop, ¢ (HCL) = 0,1 mons/om’.

5.7.1. 9 em® comsnoii kucnotel mo FOCT3118 (py= 1,17 - 1,19 r/cm®) cmemmBarot
¢ 1 nv® Ge3BoaHOro Nponan-2-oaa win ¢ 1 aM° STUI0BOTO CriMpTa.

MoJisipHyI0 KOHIEHTpALHIO (C4) MPOBEPSIIOT HE PEXE OJHOIO pa3a B 2 HEJEIH C
IOrpemHocTeI0 He Gonee 0,0005 MOb/IM® IOTEHIMOMETPUYECKMM THTPOBAHUEM
(8 £ 025) cm® 0,1 momp/mM® CcHMPTOBOrO pPacTBOpa TUIPOOKHMCH KallHs,
pacTBOpeHHOro B 125 cM® BOJIbI, HE coepsKaliell yIaeKucIoro rasa.

MonsipHyt0 KOHIIEHTpAILMIO pacTBOpa COJSAHOW KUCIOThI onpenesstor no 'OCT
25794.1.

5.8. Consnas kucnora, cnuproBbii pactsop, ¢ (HCL) = 0,2 mons/nm®. T'otoBsar
PacTBOP M YCTaHABIMBAIOT MOJIIPHYIO KOHLEHTPALMIO, IpH 3ToM OepyT 18 cm?
CONISTHOM KMCIOTHI (p2o = 1,17 - 1,19 r/em?).

5.9. [Iponan-2-on 6e3BoAHBIN, conepxkamuit meHee 0,1 % (mo macce) Boabl. Eciu
HET 00E€3BOKEHHOI'O PEaKTHBA, €r0 MOYKHO NPUTOTOBUTH CIEAYIOLIUM 00pa3oMm:
IPOIMAH-2-0J1 TEPErOHSI0T, HCIONb3ysl KOJIOHKY C OIpPEAEICHHbIM YHCIIOM
TEOPETUYECKUX Tapesiok, nepBbie 10 % u mocnenHue (Qpakivu BBUIMBAIOT WM
MCIIONB3YIOT MOJIEKyIspHble cuTa TMna Jluage 4AY, mpomyckas pacTBOpUTEINb
yepe3 KOJIOHKY, 3alO0JHEHHYI0 MOJIEKYJISpHbIMU cuTamMu KpaTHOcTH 1:10 (1 gacTh
MOJIEKYJIIPHBIX CUT U 10 yacTeil pacTBOpUTEIIS).

D Cura tvna Jlunge 4A SBISIOTCS IIPUMEPOM MPUTOIHOM IIPOLYKIIUH, HMEIOIIEHCS
B HaInunu. CBEJIEHUS TaHbI JJIs1 BCEX, KTO MOJIb3YETCS] HACTOSIIUM CTaHIApTOM
5.9.1. Coupr stunossiit o 'OCT 18300, Beiciiero copra, NeperHaHHblii B KOJIOE C
nediermMatopom.

5.9.2. Tonyon o I'OCT 5789.

5.10. Kamnii xnopuctsiii mo 'OCT 4234.

["oToBsT HackimeHHbIN pacTBop xyopuctoro kamus (KCL) B Boze.

5.11. Tuapookuck Kanus, coupToBoii pacteop, ¢ (KOH) = 0,1 mons/am?>.,

5.11.1. Hob6asnsror (6 = 0,1) r rumpookucu kamusa (KOH) mo I'OCT 24363
npuOIM3UTENBLHO K 1 1M Ge3B0IHOrO Iponan-2-ona uik K 1 am® sranona B konde
BMECTUMOCTBIO 2 IM°. AKKYPATHO KUIIATAT C 0OPATHBIM XOJIOAUILHUKOM B TEYEHHE
10 MuH, Tociie Yero BCTPSIXMBAIOT 10 MOJHOTO pacTBOpeHUs. JJ00aBis0OT HE MeHee
2 r ruapookucu 6apus Ba(OH), u cHoBaakkypaTHO KUTATAT 5 - 10 MuH.

PactBop ocTaBisioT Ha 2 MHA U (PUIBTPYIOT >KHAKOCTH Y€pe3 CTEKISHHBIN WU
OyMakHbIN GUIBTP. XpaHAT paCTBOP B XUMHUYECKU CTOMKOW CKIISTHKE.

broperka momkHa OBITH CHaOXXKeHa TpPYOKOW C HATPOHHOW W3BECTHIO WIU
HEBOJIOKHUCTBIM CUITUKATHBIM abcopOeHTOM, morsomaromnmm CO».

PactBOp He AOMKEH KOHTAKTHUPOBATH C PE3MHOBOW MPOOKOH, 3aKpbIBarOLIEH
CKJISIHKY, WJIM CO CMa3KOM, YIJIOTHSIOIIECH CTEKIITHHYIO ITPOOKY.
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Jns ycTaHOBKM MOJIApHOM KoOHIleHTpanuu pactBopsitor 0,1 - 0,15 r Oudranara
Kayiisl (BBICYIIEHHOTO B TeueHue 2 4 npu Ttemreparype 105 °C), B3BEIIEHHOTO ¢
TounocThio 10 0,0002 1, B 100 cM® Boabl, He COmepIKaILEl YITIEKHUCIOro rasa.
JlomyckaeTcst ToToBUTH pactBop OoudTanara kamus mo [[OCT 4919.2, tabmumna 2.
5.11.2. MonsipHyI0 KOHIEHTPALMIO PACTBOPA TMAPOOKUCH Kauus (C3), MOJIL/IM,
onpeaersitoT o 'OCT 25794.1.

3a pe3ynbTaT OompejiesieHus MPUHUMAIOT cpefHee apu(MEeTHUEeCKOe 3HAUYCHUE He
MEHEee TpeX ONpeaesICHHH, oTanyaromuxcs He 6osee yeM Ha 0,0005 MOJIB/ M.
MoJisipHYI0 KOHIIEHTpAllMIO pacTBOpa THAPOOKUCH Kallds MPOBEPSIOT HE pexe
OJIHOTO pa3a B JIBE HEEIIH.

5.12. Tugpookuck Kanus, ciiupToBoit pacteop ¢ (KOH) = 0,2 mons/am’. ToToBsr,
XPAHAT U yCTaHABIMBAIOT MOJISIPHYIO KOHLIEHTpauuto 1o 5.11, mpu atom 6epyt 12 -
13 r ruapookucu kanus u 0,2 - 0,3 r budranara kaus.

5.12.1. Tunpooxuck Kamus, cupTtoBoii pactsop ¢ (KOH) = 0,05 mons/am>.
['OTOBAT, XpaHAT ¥ YCTaHABIMBAIOT MOJISIPHYIO KOHILIEHTpaluto mo S5.11, npu s3Tom
oepyt (3 +0,1) r ruapooxucu kanus u 0,05 - 0,07 r 6udranara xaaus.

5.13. PacTtBOpuTENb 11 ONPENEIICHUS KUCIOTHBIX U IIEJIOYHBIX YHCEIL.
Cwmemmaror 500 cm® Tomyona, 5 cM® Bogsl u 495 cM® Ge3B0JHOrO Mpoman-2-omna
win 700 cm® Tosyona, mim 300 cM® sTHIOBOTO CriMpTA.

PactBopuTtens njis TUTPOBAHMS MPUTOTABIMBAIOT B OOJIBIIUX KOJUYECTBAX, HO
€KEIHEBHO MPOBOAAT KOHTPOJIbHBIE UCIIBITAHUS [IEPE] TPUMEHEHHUEM.
[Ipumeyanue - JIjis MOJHOTO PACTBOPEHUSI TSHKENBIX OCTATKOB ac(albTOBBIX
BEILIECTB TOTOBIT PACTBOPUTEND [JII TUTPOBAHMS, B KOTOPOM TOJYOJI 3aMEHEH
xjopodopmMoMm.

5.14. PactBoputens Ajist ONpeAEICHUs] KUCIOTHOCTH.

Cwmemmusarot 300 cu® strnosoro cimpra u 700 cm® xmopodopma.

5.15. T'mapookuck 6apus no 'OCT 4107.

5.16. Xnopodopm 1o COOTBETCTBYIOIIECH HOPMATHBHON JOKYMEHTAIINH.

5.17. U3BecTb HATpOHHAs WM AaCKApUT MO COOTBETCTBYIOLIEH HOPMAaTUBHOMN
JOKYMEHTAIUU.

5.18. XpomoBas cmeck: kanui 1ByxpomMoBoKkucibii 1o ['OCT 4220, kucnora cepHas
o ['OCT 4204, 5 %-nbI1i1 pacTBOp.

5.19. Cura Jlunpe win neomut tuna NaX wiu CdA 1no cooTBETCTBYrOLIEH
HOPMAaTHUBHOM IOKYMEHTAIUH.

6. AIIITAPATYPA

YCTpOUCTBO 1711 MOTEHIUOMETPUYECKOTO TUTPOBAHHUS ITPEACTABIEHO HA PUCYHKE
1.

6.1. Anmapar 1y THTpOBaHUS BPYYHYIO

6.1.1. N3MeputenbHpli TIPUOOP, BOJBTMETP WJIM TMOTEHIMOMETP C TOYHOCTHIO
nokaszanui = 0,005 B u wyBctBUTENBHOCTHIO £ 0,002 B, nnana3oHOM U3MepeHUs HE

menee + 0,5 B B ciywyae ucnosib30BaHMs 37eKTposioB 1o 6.1.2 m 6.1.3, korma
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conpoTuBiieHue Mexay HUMUA oT 0,2 go 20 MOM. 3a3emisitoT U3MEPUTEIbHbBIN
npudOp M HUCKIIOYAIOT BIMSHHE TTOCTOPOHHETO AJIEKTPUUECKOro MOJIA Ha JH0YI0
YacTh MOBEPXHOCTH CTEKJISIHHOTO 3JIEKTPOJIa, MPOBOJA CTEKJISIHHOTO 3JEKTPOAa,
TUTPOBAIBHOTO CTEHJIA WJIH U3MEPHUTEIILHOTO TTPUOOpa.
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1 - IpoBOA 17151 CPABHUTENBHOTO 3JIEKTPOA; 2 - YIUIMHEHHBIA KOHEL OI0OpETKH
(nepen Memankoii); 3 - 3JEKTPOI CpaBHEHUS; 4 - TpyOKa CO CTEKJITHHBIM HUTH(POM
y OCHOBaHMsI; J - OIOpETKa; 6 - 5KPaHUPOBAHHBIN MPOBOJ 1JIs1 CTEKJISITHHOTO
AIIEKTPOAA; 7 - GaKeIUTOBask OCHOBA; & - CTEKJISIHHBIN 3JIEKTPO/I (3aIlUIIEH
BHYTpH); 9 - ctakaH; /() - mponesiepHasi MeIajika
Pucynok 1 - YeTponcTBO U1l TOTEHUMOMETPUYECKOTO TUTPOBAHUS
[Ipumeuanue - AnmapaT MOKET COCTOSITh U3 JIEKTPOHHOTO BOJBTMETPA C CHIION
Toka Ha Bxome MeHee 5'101°A, comporusnenumem snexTpomoB 1000 MOw,
COCIMHEHHBIX C M3MEPUTENIbHBIM MpHUOOPOM, CHAOKEHHBIM 3a3€MJICHHBIM
METaJUIMYECKUM  JKPAaHOM, TaK, YTOObl HCKIIOUYUTHh BIUSHHAE BHEITHETO

IIEKTPOCTATUYECKOTO TTOJISL.
6.1.2. CTekyaHHBIN Ta0OPaTOPHBIN IEKTPOI KapaHJAITHOTO THUMA JIIMHOU oT 125
o 180 MM u nmuametrpom oT 8 10 14 MM. DJEKTpO AOHKEH OBITh U3TOTOBJICH W3
XUMHUYECKA CTOWKOM CTEKJIIHHOM TPYOKM C TOJIMHOM CTEHKHM OT 1 70 3 MM.
Jomyckaercs ucnonb3oBath 31eKTpo bl Tuna ICIJ1-43-07 nmu 3CJI-63-07.
Konerr anexktposa, morpyKeHHbIN B paCTBOP, JOJIKEH ObITh 3aKPBIT CTEKJIOM (B BUJIC
MOJIyIIapusi) C PaguycoM MPUONU3UTEIBHO 7 MM, TpPHUMAasHHBIM K TpyOke
anekTpoja. TonmuHa CTekjia B TMONYyIMIApUU JOJDKHA OBITh TakKOM, YTOOBI
conpoTtupieHue noaymapus cocrapisuio 100 - 1000 MOwM nipu 25 °C.
ONeKTpos JAOKEH COAEPXKaTh BOCIPOU3BOJMMYIO, TE€PMETUYHO 3aMASIHHYIO
KUIKOCTHYIO SIYEUKY JJI DJIEKTPOCOEAMHEHHUS] C BHYTPEHHEW MOBEPXHOCTHIO
NOJTyIIapHs.
DJIEKTPOCOECIMHEHUE  OT  3aMassHHOM  KOHTAKTHOM  SYEMKHM K  IIPOBOAY
U3MEPUTENILHOTO MPUOOopa TOKHO ObITh OKPYKEHO 3JIEKTPUUYECKUM 3a3€MJICHHBIM
DKPAHOM.
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DKpaH JOJDKEH OBbITh H30JIMPOBAH OT 3JIEKTPOCOEAMHEHUS H3O0JISLIMOHHBIM
MaTepHaloM CaMOro BBICOKOTO KadyecTBa, TAKUM KaK pPe3WHa WM CTEKJO, YTOObI
COIPOTUBIIEHUE MEX]Ty IKPAHOM M BCEHl JIIMHOM 3NIEKTpOCOeAMHEHUs ObLIo Ooee
50000 MOwm.

6.1.3. CpaBHUTENBHBIN KaJOMEJIbHBIN 3JIEKTPOJ KApaHJAUIHOTO THIIA JJIMHOM OT
125 no 180 MM u quameTpom OT 8 10 14 MM.

OTOT ANEKTPOJ JOJKEH H3TOTOBISATHCS U3 CTEKJIa M CHAOXKAThCs HapY>KHOU
CbEMHOM CTEKJITHHOM TpyOKO#H C 3anassHHBIM KOHIIOM, TIOTPY>KaeMbIM B pacTBOP IS
TUTPOBAHHS.

CrexisiHHas TpyOKa IJIMHOM OT 8 10 25 MM CIIy>KHUT OCHOBAHHMEM IS 3JIEKTPOJIA U
JOJKHA OBITH CIIETKa 3ayKeHa Ha KOHYC. 3amasHHBIA KOHEI] JIEKTpoaa JO0KEH
BBICTYNaTh U3 TpyOKkH Ha 2 - 20 MM.

[ToBepXHOCTH OCHOBaHMS AOHKHA ObITh HEMPEPHIBHOM U IIEPOXOBATOM.
[TocepenuHe Ha MOBEPXHOCTH OCHOBAHUS 3JIEKTPO/IA T0JKHO HAXOAUTHCS OJTHO WITN
HECKOJIBKO OTBEpCTUH JauaMeTpoM 1 MM. OJeKTpoa JOJDKEH COAEpPKaTh
HEOOXOJMMOE KOJIMYECTBO PTYTH, KaJOMEIb M 3JEKTPUUECKOE COECIUHEHHUE C
PTYTBIO.

CpaBHuTeEnbHBIN XT0pcepedpsanbii nekTpoa IBJI-1M1 unu OBJI-1M3.
CpaBHUTENBHBIE AIEKTPOIBI CIETYET MOUYTH OJTHOCTHIO HATIOJHUTD 3JIEKTPOJIUTOM,
HachllleHHbIM pacTBopoM KCI, KOTOpBII MOXHO MOMOJHATH YEPE3 OTBEPCTHUE
3JIEKTPO/1a, 3aKPhIBAEMOE MIPOOKOIL.

OnexTpoAbl HE JOJDKHBI JJaBaTh YTEUKH 3jekTposnurta Oonee 1 xammum 3a 10 muH
(mpoBepKa 3IEKTPOJIOB).

[Ipumeuyanne - B 3TOM MeTOne HekenarelbHO MPUMEHSATh KOMOWHHPOBAHHBIE
AIEKTPOJIbI BCIEJICTBUE UX TUIOXOW YYBCTBUTEIBLHOCTH.

6.1.4. Mexannueckas MemlajaKa CO CTEKJIITHHBIMU JIONTIATKaAMHU JUIMHOU 6 MM B BHJE
nponesiepa (pucyHok 1), yctaHoBieHHbIMU 1oJ yriaoMm 30 - 45° uiau MarHuTHas
MeIIaKa.

Kopmyc nuratens memanky 10KeH ObITh 3a3eMileH. PaboTa Melanku He 10JKHa
BbI3bIBAaTh HUKAKHUX AJIEKTPUUECKUX TTOMEX.

6.1.5. Bropetka BMectMOCTBIO 10 cM® ¢ nienoit nenenus 0,05 cm® u KanuOpoBaHHas
¢ ToYHOCTBIO + 0,02 cM® co cTeKIAHHBIM KpaHoM Ha paccrosauu 100 - 130 MM oT
KOHIIa OropeTku. [[omyckaercss ucmnosib3oBaTh OrOpeTKH TUTOB 6-2-5 u 7-2-10 mo
I'oCT 29252. broperka g TUAPOOKUCH  Kaiausi  JOJDKHA  UMETh
IpEeIOXPaHUTEIbHYI0 TPYOKY, COJEp’Kallyl0 HAaTPOHHYIO M3BECTh WIH Jpyroe
abcopoupytomiee CO; BelecTso.

6.1.6. Crakanpl Ui TUTPOBAHUS BMECTUMOCTBIO 250 cM® M3 GOPOCHIMKATHOIO
CTEKJIa C KPBIIIKOM U3 OPraHMYECKOro CTEKJIa, B KOTOPOW UMEIOTCS OTBEPCTHUS JUIS
AJIIEKTPOJOB U OIOPETKH.

Honyckaercs ucnonp3oBath crakanbl Tuna H-2-250 TC o I'OCT 25336.

6.1.7. TutpoBaJIbHBIN CTEHA IJIs MOAAEPIKKHU IEKTPOAOB, MEIIAIKU U OIOPETKHU.
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[Tpumeuanue - [lenecooOpa3zHo UMETH YCTPOUCTBO, TO3BOJISIONIEE YAISATh CTaKaH,
HE HapyuIas MoJIOKEHUS JIEKTPOIOB, OIOPETKH U MEILAJIKH.

6.2. Anmapar 151 aBTOMaTH4€CKOro THTPOBAHUS

6.2.1. ABTOMaTHYeCKOE€ THUTPOBAaHHME OOECHEYMBAECT HEMPEPHIBHYIO MOAady
THTpaHTa cO CKOpocThio 0,2 cM’/MuH BO Bpems TutpoBanus u 0,05 cm’/MuH B
TOYKaxX mepernda M KOHEYHBIX TOYKAX MPH TUTPOBAHMM HEBOAHBIX KHUCIOT U
IIeJI0YEH.

6.2.2. bropeTtku, paboTaroiiye OT ABUraTessl, C TOUHOCThIO nmogaun TuTpanTta = 0,01
oM.

6.2.3. Tlpu npoBeeHUN TUTPOBAHUS 3aMUCHIBAIOT OTHOCUTENIbHBIA MOTEHIMA B
3aBUCUMOCTH OT 00beMa TUTPaHTA.

6.3. Kosn6s1 Mepabie BMecTumocThio 1000 cm® mo T'OCT 1770.

6.4. LIunuHapel M3MepUTENbHbIE BMECTUMOCTEIO 50, 100 1 1000 cm?® mo TOCT 1770.
6.5. Iunetku BMecTumocThio 10 em® mo TOCT 29228.

6.6. Konowl kpyrinogonnsie Tuna KI'V-2-2-1000-34 TXC no 'OCT25336.

6.7. lepnermarop enounslii uiu mapuxosiid o 'OCT 25336.

6.8. Xonogunpuuk tina XIIT ucnonnenntii 1, 2, 3 mo I'OCT 25336.

6.9. Bechl aHAIMTHYECKHUE € MOTPEIIHOCTHIO B3BemnBanus He 6osee 0,0002 r.
6.10. Cexynnomep.

7. HOAT'OTOBKA ITPOBbI

7.1. O160p npo6 npousBoat o 'OCT 2517.

7.1.1. TIpoOy aHanmu3upyeMoro MNpoAyKTa IMEPEMEIIUBAIOT 5 MUH CTEKJISHHOU
IIaJI0YKOM MJIM BCTPAXUBAHMEM B CKIISTHKE, 3AII0JHEHHOM He Oonee /3 ee 00beMa.
7.2. IlloaroroBka npo0Osl OTPabOTAHHOTO Macia

7.2.1. HeobxoauMo cTporo co0itoaTh METOA 0TOOpa Impod, Tak Kak cam OCaJoK
COCTOUT M3 KOMIIOHEHTOB KHCIIOTHOTO XapakTepa Wiu abcopOMpyeT KUCIOTHBIC
KOMIOHEHTHI U3 oOpasua. Hapymenue Merona ordbopa npoO BIUSET HA pe3yibTaT
ONpEeICIICHHUS.

Tak kak BO BpeMsi XpaHEHHsS B OTpaOOTaHHOM Maciie MPOUCXOIIT KaueCTBEHHbIE
U3MEHEeHHs, o0pas3lbl mocie oTrdopa MpoOBl W3 CHCTEMBl CMa3Kd CIEAyeT
UCIIBITBIBATh KaK MOXHO OBbICTpee, ¢ 00s13aTeNIbHON 3aMKUChI0 aThl 0TOOpa Mpod U
UCTIBITAHMSI.

7.2.2. IIpoOy oTpaboTaHHbIX Maces HarpeBatoT 110 (60 + 5) °C B koHTelHEpe 10 TeX
Mop, MOKa OCaJ0K B MAacj€ HE CTAHET OJHOPOJHON B3BeChlO. Ecimu KOHTEWHEp
M3TOTOBJIEH U3 KECTH MIIM CTEKJIa ¥ 3aII0JHEH OoJiee yeM Ha /4 00beMa, EPEHOCHT
BECh 00pasell B YMCTYIO CTEKISHHYIO OYTHUIKY BMECTUMOCTBIO HE MEHEE UeM Ha '/3
Oonbie oobeMa oOpasua. IlepeHocsT Bech ocallok M3 KOHTEiHepa B OYTBUIKY,
OHEPTUYHO B30ANTHIBASI COJAEPKUMOE KOHTEHHEpa.

[Ipumeuanue - Ecnu oOpasiel HE CoAepKaT 0Cajika, 3aMETHOTO HEBOOPY KEHHBIM
IJ1a30M, YKa3aHHYIO MPOLETYPY MOKHO UCKIIFOUUTh.

7.2.3. [locne TIaTeabHOro MepeMennBaHus B3BECh WU YacTh €€ QUIbTPYIOT Yepe3

cUTO ¢ pazMepoM siueek 100 menn i yaaneHus MEXaHMYECKUX ITPUMECEil.
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8. IOAT'OTOBKA CUCTEMBI 2JIEKTPOA0OB

8.1. XpaHeHue 37eKTpoa0B

8.1.1. CTeKJIIHHBIN 3JEKTPOJ HE PEXe OJHOrO paza B HEAEIIO IMPHU MOCTOSIHHOM
IIPUMEHEHUU IPOMBIBAIOT, IOIPY>Kasi B XOJOIHBIN pacTBOP XpOMOBOM cMecH Ha 15
- 30 c. BMecTo XpOMOBOM CMECH MOYKHO IIPUMEHSTH MOIOIINN pacTBOP.
[Ipumedanue -DJEKTPOABI HE CIIEAYET OCTAaBJIATH IOIPYKEHHBIMU B XPOMOBYIO
cMech 0oJiee YeM Ha HECKOJIBKO MUHYT, UTOOBI N30€KaTh UX MOBPEKICHMUSL.

8.1.2. PacTBOp XJ0puaa Kajaus B KAJIOMEJIBHOM WJIM XJIOPCEPEOPSHOM AIIEKTPOAAX
MEHSIOT HE peXe OJHOro pasa B Heaemo. Cienyer yOenauTbCs B MPUCYTCTBUU
KPUCTAJUIMYECKOTO XJOPUCTOTO Kajus. YPOBEHb JJIEKTPOJIMTA B 3JIEKTPOAAX
JIOJIKEH OBITh BCETA BBILIE YPOBHS KUJIKOCTU B CTAKaHE JIJISl THTPOBAHMS.

8.1.3. Ecnu 351eKTpoAbl HE UCIOJB3YIOT, UX MOTPYKAOT B BOJLY. DIEKTPObI HEIb3S
OCTaBJISATh B TUTPYIOLIEM PacTBOPE HA JUIMTEIBHOE BPEMS MEXAY TUTPOBAHMIMMU.
DneKTpoAbl HE OYEHb XPYIIKHE, HO 00palllaThCsl C HUMU CIELYET OCTOPOIKHO.

8.2. [ToaroroBka 3J€KTPOJIOB

8.2.1. CTexJsIHHBIN 3JEKTPOJ 10 M IOCHe KaXAOro YyMOTpeOJeHMs THIATEIbHO
BBITHUPAIOT YACTON MATKON TKAHBIO U OMOJACKHUBAIOT BOJIOM.

8.2.2. KanomenbHbId U XJIOpCEPEOPSIHBbI CPABHUTEIBHBIE 3JIEKTPO/ABl BBHITUPAIOT
TKaHbIO, OCTOPOXXHO CHUMAIOT CTEKISIHHYIO TpYOKYy Yy OCHOBaHMSI H 00€
MOBEPXHOCTH TIIATEIHHO BBITUPALOT.

BHOBb CcBOOOIHO HajeBalOT TPyOKy M JalOT CT€Yb HECKOJIBKMM KarlisiM
3JIEKTPOJINTA, YTOOBI CMOUYUTH CTEKJIIHHOE COEIMHEHUE Y OCHOBaHMs. TiiaTenbHO
CMA4YMBAaIOT OBEPXHOCTH y OCHOBAHMS 3JIEKTPOJUTOM, IUIOTHO YCTaHABIMBAIOT
TPYOKY M ONOJACKUBAIOT JIEKTPO] BOAOK.

8.2.3. Ilepen kaxapIM TUTPOBAHUEM NOTPYKAIOT MOATOTOBIICHHBIE JJIEKTPOJBI B
BOJYy HE MEHEE YeM Ha 5 MHUH W MPOTUPAIOT KOHIIBI 3JEKTPOJIOB CYXOW TKAHBIO,
YTOOBI YJATUTh U30BITOK BOJIBI.

8.3. ITpoBepka 4yBCTBUTEIBHOCTH AJIEKTPOJOB

8.3.1. CucreMy «M3MepUTEIBHBIN TPUOOP - DTEKTPOI» UCTIHITHIBAIOT IIPHU BBEACHUH
B JICCTBUE HOBOTO MpUOOpa, NpU YCTAHOBJICHUH HOBBIX AJIEKTPOIOB, TOOYEPETHO
TIOrpY’Kasl DIEKTPOALI B XOPOLIO MEPEMEIIAHHYI0 CMECh, COCTOsAILy0 u3 100 cm?
pactBoputens s turpoBanus u 1,0 - 1,5 cm® 0,1 Mons/aM® ciupToBOro pacTBopa
TUIPOOKHUCH KaJusl.

8.3.2. CuctemMy «HM3MEPUTENbHBIA MPUOOP - ANEKTPOI» CUUTAIOT MPUTOTHON ISt
NPUMEHEHUS, €CIIM PACXOXKACHUE B MOTEHLUHAJIE MEXAY OJHHMH U TEMH XKE
AJIEKTPOJIaMH, TOTPY)KCHHBIMH B HEBOJHBIA KHUCTBIA Oy(depHbIil pacTBOp U
pacTBOPUTENb AJIi TATPOBAHUS C PACTBOPOM T'MIPOOKUCH Kajusi, COCTABIIAET Ooee
480 mB.

IIpumeyanne - Jig noJiydeHHs BOCHPOU3BOAMMBIX 3HAYEHUN IIOTEHLMAJIOB
HEOOXOJMMO THIATEIbHO MPOMBIBATh  3JEKTPOJAbI, OCOOEHHO CTEKJISIHHOE
COCIMHEHWE Y OCHOBAHHUS, U PEryJspHO MCHBITBIBATH DSJIEKTPOJAbI, TaK Kak

3aIrpsA3HCHUC MOJKCT BbI3HATh HCHAACKHEIC HGYCTOI\/JI‘-II/IBBIC 3Ha4YCHHA ITIOTCHIMAJIOB
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npu TUTpoBaHuU. KOHEUHbIE TOUKH MOTYT OBITh BBIOpAaHBI KaK MO TOYKAM H3ruda
Ha KpPUBOM TUTPOBAHMS, TaK W MO MPOU3BOJBHO YCTAHOBJIEHHBIM IOTEHIMAJIaM
SIYEHKH.
9. TPAJIYUPOBKA AIIITIAPATYPbBI
9.1. ExenHeBHO Mg KaXIOM Iapbl DJJIEKTPOAOB ONPENCIAIOT IMOKa3aHUs
HU3MEPUTEIHLHOTO MPHOOpa B HEBOIHOM KHCIIOM U IIETOYHOM Oy(PEepHBIX pacTBOPAX.
DT0 HE0OXOIUMO )1 BHIOOpA KOHEYHON TOUKH TUTPOBAHUS B TOM Ciydae, Korja
Ha KPUBOM TUTPOBAHUS OTCYTCTBYIOT UETKHE TOYKH Ieperuoa.
9.2. TOTOBAT 3NEKTPOJIbI, 3aTEM MOTPYXKAIOT UX B COOTBETCTBYIOIIUE HEBOJHBIC
OydepHble pacTBOPHI W TEPEMENMIMBAIOT B TEYCHUE S5 MHH, MOJACPKUBAS
Temneparypy B mpexaenax 2 °C oT TemIieparypbl, NMpU KOTOPOW MPOBOJISAT
TUTPOBAaHHE. PerucTpupyroT 3HaYE€HHE MOTEHIMANa JIEKTPOJOB. DTU MOKa3aHUs
OepyT Kak KOHEYHBIC TOYKU Ha KPUBBIX TUTPOBAHMS, HE UMEIOIIMX TOUEK Meperuoa.
10. IPOBEAEHUE AHAJIN3A
10.1. B cTakaH 118 TUHTPOBAaHMS BMECTUMOCTBIO 250 cM® oTOMparoT Maccy obpasia
cornacHo Tabmuue 1 u pactBopsiror B 125 cMm® pacTBOpUTENs A TUTPOBAHMS.
DIIEKTPOABI TOTOBIT B COOTBETCTBUM C 8.2. CTakaH MOMENIAIOT HA TUTPOBAIBHBIN
CTEHJI, PEryJUpysl €ro IMOJOXXEHUE TaK, YTOObI 3JIEKTPOJbl HAMOJOBUHY OBbLIN
MOTPYKEHBI B UCTIBITYEMBIN pacTBOp. BKIIIOYaIOT MEIANIKy U PEryJIupyoT 000pOTHI
Tak, 4ToObl, HECMOTpS Ha OHHEPrUYHOE IMEpPEeMEIIMBaHUE, pacTBOP HE
pa3OpBI3TUBAJICS U B HEM HE 00Pa30BBIBATIMCH BO3AYIITHBIE ITy3bIPHKH.
Ta6muma 1 - Macca npoObI 1J1s1 HICIIBITAaHUS

KucnotHoe niu menoyHoe

ancno, ur KOH ma 1 Macca npo0s 115t [TorpemHocThb
UCTIBITAHUS, T B3BEIIMBAHUSA, T
MIPOTyKTa
0,05-1,0 20,0+2,0 0,10
1,0-5,0 5,0+0,5 0,02
5-20 1,0+0,1 0,005
20 -100 0,25+ 0,02 0,001
100 - 250 0,1 +£0,01 0,0005

[Ipumeuanue - J{ns 3arymieHHbIX Macesl Macca poObl st TutpoBanus (0,7 £ 0,2)
T.

KHCIIOTHOCTh OTPENeNsIoT B CBETJIBIX HEPTEMPOMYKTaX, MPU OMPEICTICHUN
KUCJIOTHOCTH Ha aHaim3 6epyT 100 cm’Hedrenpoaykra.

10.2. Onpenenenre KUCIOTHOTO YUCTIa

3anonusroT 6ropeTky 0,1 MOIL/IM’ CIIUPTOBBIM PACTBOPOM THAPOOKHCH Kajus (IIpu
KUCIOTHOM uucie 10 1 mMr/r - 0,05 Mons/aM® cCIUPTOBBIM PacTBOPOM THUAPOOKUCH
KaJlisl) ¥ MOMEIIAIOT B IITATUB TaK, YTOOBI KOHEI] OIOpETKH OBbLT MOTPYXKEeH Ha 25
MM B KHUJIKOCTb B CTaKaHe.

3anuchIBalOT HaYaJlbHBIM 00BEM pacTBOpa B OHOpeTKe W IOKa3aHUe
HU3MEPUTEIHLHOTO MPUOOopa (MOTEHIIHA DJIEKTPOIOB).

10.3. Meroa TUTpOBaHUS BPYYHYIO
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10.3.1. Jlo6apnsror HeGonpmme nopuuu 0,1 Mons/mM® CIMpTOBOrO pacTeOpa
TUAPOOKKCH KaJusl, U MOCJI€ YCTAHOBIIEHHUS IOCTOSIHHOTO IMOTEHIIMAa 3alIUChIBAIOT
00beM [100aBIIIEMOTO pacTBOpa U3 OIOPETKHM M TMOKa3aHHWE HU3MEPHUTEIBHOTO
npubopa.

[Ipumeuanue - 3a okazaHusi U3MEPUTEIHLHOTO MPUOOPA MPUHUMAIOT TOTEHIMAT, HE
U3MeHsIoluica B TeueHue 1 mMuH Oonee yem Ha 5 MB. D10 o3Havaer, 4to
HeoOxoauMo 1 - 2 MUH JIs u3MeHeHus noteHimana Ha 100 MB npu no6aBnenuu
0,05 cMm pactBopa. J{o6asnenne 0,1 cm® Tpebyer 3 - 5 MuH.

10.3.2. B Hayane TUTpOBaHUS, a TAKKE B TOYKaxX Iepernda KpUBOHW TUTPOBAHMUS,
xorga po6asienne 0,1 cm® 0,1 Mosb/nM® pacTBOpa THAPOOKUCH KajlHs BHI3HIBAET
M3MEHEeHHe noTeHuana 6onee uem Ha 30 MB, no6asinsatoT nopiuu pacteopa o 0,05
oM.

10.3.3. Ha mpomexyTouHBIX yuyacTkax, korjga gobasieHue 0,1 cm® 0,1 mounb/om?
CIIUPTOBOTO PACTBOPA TUAPOOKUCH KaJus BbI3bIBAET N3MEHEHUE MOTEHIMAIa MEHEE
yem Ha 30 MB, 00beM TUTpaHTa yBEIMUMBAIOT TaK, YTOOBI OJJHOKPATHO BBEJCHHAS
MOPIIMS pacTBOPA BhI3bIBAJIA M3MEHEHUE TIOTEeHIIMANA He O6ojee ueM Ha 30 MB.
10.3.4. TuTpoBaHHE 3aKaHUMBAIOT, KOTJa MOTEHIMaN nocie nodasnenus 0,1 cm’
pacTBOpa TMAPOOKUCH Kalaus U3MEHUTCS MEHee ueM Ha 5 MB, a ompenensiemslii
MOTEHIIUAJI CUCTEMBI YKa3bIBa€T HA TO, YTO TUTPYEMBII pacTBOp SBIsETCA OoJiee
HIEJIOYHBIM, YEM HEBOAHBIN HIEIOYHOU OypepHBIN pacTBOpP.

10.3.5. Yaanstotr TUTpyEMBbIil pacTBOpP, TPOMBIBAIOT AJIEKTPOJIbI U KOHEI OIOPETKU
pacTBopuTesieM Uil TUTPOBAHMS, 3aT€M IMPONAH-2-0JIOM WJIM 3TaHOJIOM B
3aBUCHUMOCTH OT MPHUMEHSEMOr0 pAaCTBOPUTENE M 3aKaHUYMUBAIOT MPOMBIBKY
JACTUUIMPOBAHHOM BOAOMU. [TorpyKaroT 35IeKTpOAbl B IUCTUUIMPOBAHHYIO BOAY HE
MEHEEe 4YeM Ha 5 MUH Tepej CIACAYIOUUM TUTPOBAaHUEM JJIs BOCCTAHOBJICHUS
BOJTHOTO TEJEBOr0 CJOS CTEKJISIHHOTO OJJIEKTpoAa. XPpaHAT JJIEKTPOAbl B
JTUCTUWITUPOBAHHOM Bojie. Eciin oOHapyKUBaeTCsl, YTO AJIEKTPOAbI 3arPsI3HEHBI, UX
OYHCTKY IPOBOJIST COIIACHO PUCYHKY 2.

10.4. MeTon aBTOMaTUYECKOTO TUTPOBAHUS

10.4.1. PerynupyroT amnmapat B COOTBETCTBUM C HMHCTPYKIUSIMH H3TOTOBUTEINS,
yTOOBl yCTAHOBUTH TMOTCHIMA] TMPU TUTPOBAHUM BPYUYHYIO U 0OECHEUYUTH
HENPEPBIBHYIO CKOPOCTH II0JaYM THTpanTa MeHee 4deM 0,2 cM’/MMH BO BpeMs
tutpoBanus u 0,05 cM’/MuH B TOYKax mepernba U B KOHEYHOM TOUYKE,
COOTBETCTBYIOIIECH TOYKE MPU TUTPOBAHUU CBEKETPUTOTOBICHHOIO CTAaHAAPTHOTO
HEBOJIHOTO IIEJIOYHOr0 Oy(epHOro pacTBopa.

10.4.2. IIpoBOASAT TUTPOBAHKE C ABTOMATUYECKOUN perucTpalnneit KpuBou
TUTPOBAHHSI.

Tutpytor 0,1 MOIL/IM® CIIMPTOBBIM PACTBOPOM IMAPOOKUCH KaJIUs 0 IIOJYUEHHS
MOCTOSTHHOT'O TIOTEHIIMaNa (HampuMep, U3MEHEeHHUe MOoTeHIaza MeHee 5 MB mipu
nobasnenun 0,1 cM® pacTBOpa I'MAPOOKUCH Kanmsi (aBTOMATHYECKas KOHEYHas
TOYKA) WJIM JI0 TeX MOp, MOKAa M3MEHEHHE IMOTEHIMana MeJo4YHoro OydepHoro

pacTBopa He MOKaXKET, UTO PacCTBOP OoJjiee MEIOUYHOM, YEM CBEKETTPUTOTOBICHHBIH
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HEBOJIHBIM  IenoyHOM  OydepHbli  pacTBOp (KOHEUHas TOYKa BbIOpaHa
PEBaPUTEIHHO).

a3

5
-

'
-]
)

fTomewquan cmexnrwsoee anexmpoda, 8
e

-a3

o i 2 F & 5 & 7
Odverr OFmans/ @’ cnupmeboeo pacmbopa NOH, cn?

Pucynoxk 2 - KpuBbie TuTpOBaHuA
A - KOHTPOJILHOE oIpeienenne Ha 125 cM® pacTBOpUTENs AJIs TUTPOBAHHS;
B - 10,00 r orpaboTaHHOrO KaprepHOro maciua u 125 cm® pactBopuTens s
TUTPOBAHUS.
Tak Kak YETKMX TOYEK Ieperuda He BHUJIHO, KOHEYHBIE TOYKH BBIOMPAIOT IIO
MOKa3aHUsIM HW3MEPUTEILHOTO TMpUOOpa, TOJYYEHHBIM Ha JIBYX HEBOJHBIX
OydepHBIX pacTBOpax;
C - 10,00 r macna, cogepamero cnadyro KUCiIoTy u 125 cm® pacTBopuTens s
tuTpoBaHus. KoHEUHYI0 TOYKY BBIOMpAIOT B HaubOoJiee BEPTUKAIBHOM 4YacTu
neperuoa;
J - 10,00 T Macna, comepiKaiiero ciuadble W CHJIBHBIE KUCIOTBI M 125 cm®
pacTBoputensi it TUTpoBaHusi. KoHeuHble TOukM BbBIOMparoT B HauOoliee
BEPTUKAJIBHBIX YaCTAX JIBYX TOUYEK repernoda
[Ipumeyanus.
1. Ha HEeKOTOpBIX M3MEPUTENBHBIX MPUOOPAX 3HAK HATIPSKEHUS IPOTHUBOTIOIOKHBIN
2. IlpencraBiaeHHbIC HA PUCYHKE KPUBBIC JAHbI JJIsI NPUOIU3UTEIBLHON OIIEHKH, TaK
KaK B 3aBUCHUMOCTU OT THIA pubopa abCOIIOTHBIE 3HAYEHHUS MOTEHLMAaIa MOTYT
MEHSIThCH.
10.4.3. Tlocne okOHYaHUS TUTPOBAHUS MPOMBIBAIOT AJIEKTPOBI U KOHEI OIOPETKU
pacTBOpUTENEM JII TUTPOBAHUS, 3aT€M MPONaH-2-0JIOM WA 3TAHOJIOM M BOJOM.
[Torpy»arT 3JIEKTpOAbl B BOAY HE MEHEE 4YeM Ha 5 MHUH Nepej CIeAYIONUM
MPUMEHEHUEM, YTOOBI MPOU3O0IIIIO HACKIIICHUE BOJIOM T€JIEBOTO CJIOS CTEKJITHHOTO
ANEKTPOAA.
XpaHsIT 2JIEKTPOJIbI B JUCTUIIIUPOBAHHOM BOJIE.
10.5. KoHTpoJsibHOE UCTIBITAHUE
Jlns Kaxaoi cepur 0Opas3loB MPOBOAT KOHTPOJBHBIA ONBIT, THTpYys 125 cm®
pPacCTBOPUTEIIS ISl TATPOBAHUS O€3 aHATM3UPYEMOTO MPOAYKTA.
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[Ipu TuTpoBanmu BpyuHylo po6asusor 0,1 mmm 0,05 Momas/aM’coMpTOBOrO
pacTBopa TIuApookMcH Kaiaumsa 1o 0,05 cM® M 3aNMCHIBAIOT  IIOKA3aHUS
U3MEPUTENLHOTO Mpudopa u 00beMa pacTBOpa U3 OIOPETKH.

10.6. OnpeneneHue MEIOYHOTO YUCTA

10.6.1. Onpenenenre npoBOAST, YIOTPeOss sl TATPOBAHUS CIUPTOBOM pacTBOP
cosstHol kucnotel 0,1 Moas/mm>.

10.6.2. Jlnsa xaxaoi cepuu oOpas3IoB MPOBOASAT KOHTPOJIbHBIN ONBIT, TUTPYs 125
cMm® pacTBopuTes nmopuusmu 1o 0,05 cM® CIMPTOBOro PacTBOPa COJISIHOM KHCIOTHI
0,1 Monb/oM>.

10.6.3. Ilpu 0OpaTHOM TUTPOBAHUHU IOCIE MPOBEACHUS TUTPOBAHUSA MPOAOKAIOT
n06aBnATh u3 6roperku 0,1 MOJIB/IM® PACTBOP CONSHOM KMCIIOTHI 0 MOTEHIIHAIA Ha
115 MB BbImIIE YeTaHOBIECHHOTO 1151 KHCToro Oydeproro pactBopa (1o pH 2). [Tocne
TOTO, KaK MOTEHI[MA] OCTAETCsl MOCTOSHHBIM B T€UeHHE | MUH, U30BITOK COJITHOM
KHCJIOTBI TUTPYIOT PACTBOPOM TMAPOooKUcH Kanus 0,1 Mojis/nm°, 100aBiss B OquH
npuem 1o 0,01 - 0,02 cM?, 10 MoTeHIMAaNa, YCTAHOBIEHHOTO B KHCIIOM OydepHOM
pactBope (10 pH 4), nnm ckayka moTeHIMam€a B 3Tl 00JIacTH.

10.7. Onpenenenre KUCIOTHOCTH

10.7.1. Jna onpeneneHusi KUCIOTHOCTH B CTAKAHYMK IS TATPOBAHUS HAJIUBAIOT
100 cm® pactBopurens u turpyror ero 0,05 Mons/gM’ pacTBOPOM TMAPOOKHCH
kanus, 106asss no 0,03 cm® u Menee TuTpanTa. TUTPOBaHKE BEAYT 0 IOTEHIIUANIA,
YCTaHOBJICHHOTO B IEIOYHOM OydepHOM pacTBOpe. 3aTeM B CTAKAHYMK HAJIUBAIOT
100 cm® aHanmu3MpyeMoro mpoaykTa ¥ BHOBb TUTPYIOT 0,05 Mosb/mM> pacTBOpoM
THPOOKUCH Kallds N0 TOro K€ MoTeHnuana. BOnusu moteHimana OydepHOro
pacTBopa Mociie KaKJI0ro J00aBJICHUS OYEPEAHOW MOPIMU TUTPAHTA OXKHUAAIOT,
MOKa MOTEHIMAa] YCTAHOBUTCS, TO €CTh U3MEHEHHE €ro OyJeT COCTaBIATh HE OoJiee
5 mMB (okono 0,1 pH) B Teuenne 30 - 60 c.

11. OBPABOTKA PE3YJIBTATOB AHAJIN3A

11.1. MeTtoa TUTpOBaHUS BPYUHYIO

Hanocar Ha rpaduk oobemsl n1o6asagemoro 0,1 Moibs/mM® cIMpPTOBOro pacTBopa
ruapookucu Kamus win 0,1 Moss/aqM® pacTBOpa CONSHON KMCIOTHI COOTBETCTBEHHO
MOKa3aHUsM U3MEPUTEIBLHOTO prOopa (PUCYHOK 2).

Kak KOHEYHyI0 TOYKYy OTMEYAalOT YETKYK TOYKY Iepernda KpHUBOM, KOTOpas
HaXOJUTCSl BOJIM3U MOTEHI[MAA CBEXKEIPUTOTOBICHHBIX HEBOJAHBIX KHUCIOTHBIX U
IEJIOYHBIX OY(pEPHBIX PACTBOPOB. B cilydae KPUBBIX HE MMEIOIMX YETKMX TOYEK
neperuda (CM. pUCYHOK 2, KpuBasi B), 32 KOHEYHBIC TOYKH MPUHUMAIOT TTOTCHITHAIT
JUISL  COOTBETCTBYIOIMX HEBOJHBIX OydepHbIx pacTtBopoB. [lpu THTpOBaHUU
OTpa0OTAHHBIX Macel 3a KOHEYHYI0 TOYKY MPUHHUMAIOT TOYKY Ha KPHUBOH,
COOTBETCTBYIOIYIO TIOKa3aHUIO H3MEPUTENIbHOIO MNpuOopa, MOJYyYEHHOMY Ha
CBEXKETPUTOTOBJICHHOM HEBOJIHOM KUCJIOTHOM Oy(depHOM pacTBope.

IIpumeyanus
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1. B Toukax nepernd6a KpuBo TUTpOBaHUs A00aBjiIeHUE nmopiuid pacteopa mo 0,05
CM BbI3bIBa€T U3MEHEHHE NOTeHIMaNa Oosee yeMm Ha 15 MB u He menee yem Ha 30
OO0JbITIe 3HAYCHHUSI, TIOTYICHHOTO TIPH JO0OABICHUN TPEIBIAYIINX U MOCIETYIOINX
OJIMHAKOBBIX MOPIHi. OnpeeeHHbIe TOYKA Iepernda MOKHO Pa3IuIUTh TOJIHKO B
00J1acTAX C OAMHAKOBBIMU J100ABICHUSIMHU.

2. CoBmecTtHasi paboTa, MNpPOBOAMMAS MO OMNPENEICHUI0 KHUCIOTHOTO YHcia
TOBAapHBIX Macell, MPHUCAJ0K M OTpa0OTAHHBIX Maces, IOoKaszaja YETKUE TOYKU
neperu0a g CBEXKUX Macell, NPHUCAJOK U OTCYTCTBUE WJIM HEUYETKHE TOYKHU
neperuda st oTpaboTaHHBIX Maced.

11.2. MeTox aBTOMaTH4YECKOTO TUTPOBAHUS

OTMeUaroT KOHEYHbIE TOYKH Ha KPUBBIX TUTPOBAHUS, OJIYYEHHBIX, KAK U B METO/IC
TUTPOBAHUS BPYUHYIO.

11.3. PacdeTr KMCIOTHOTO, MIEJIOYHOTO YHCEN U KUCITOTHOCTH MPUMEHUM K METOIY
TUTPOBAHMS BPYUYHYIO U METOAY aBTOMaTUYECKOTO TUTPOBAHUSI.

11.3.1. OOmiee kucnotTHoe yucio KB MWUIMTpaMMax THIPOOKHCH Kaius Ha 1 1
MPOYKTa BEIYUCIIAIOT 1O (hopmyIie

P -Po) ey 56,1

)

K-

rae V,- 06beM 0,1 Monb/nM> pacTBOpa TMAPOOKUCH Kallus, M3PACXOJOBaHHBINA Ha
TUTPOBAHHE KOHTPOJBHOTO ombiTa 10 3HaueHus DJIC B mienounom OydepHOM
pacTBOpE WM 10 CKayKa MOTEHLKaja B 3TOW 00J1acTH, CM;

Vi - 06bem 0,1 umu 0,05 monv/Om’pacTBOpa rMAPOOKUCH KallKs, H3PAaCX0A0BAHHEIN
Ha TUTpoBaHue oOpasua jo0 3HaueHus: J/[C B menounom O0ydepHoM pacTBOpe WU
JI0 CKavKa MOTEHIIMAaJa B 9TOM 00J1acTu, CM;

m; - Macca aHaJM3UPyeMoro NpoayKTa, T;

€3 - KOHIIGHTpAIUsl pacTBOpPa TUAPOOKUCH KaJIusi, MOJIb/IM,

56,1 - sKkBUBaJIEHTHAsI Macca T’UJIPOOKUCH KaJus, T.

11.3.2. KucnotHoe 4nciio CUiIbHBIX KUCIOT K>B MAJTMTPAMMAaxX TUAPOOKHUCH KaJlus
Ha | T MPOayKTa BEIYUCIIAIOT IO GopMmyJie

Pres +Viey) 56,1

B

K, =

rne Vo - oosem 0,1 wmm 0,05 wmons/am’pacTBopa CONSHONW KHUCIOTEL
M3PacXOJ0BaHHbIM HAa TUTPOBAHUE KOHTPOJILHOTO ombiTa A0 3HaueHus JJC B
KHCJIOM HEBOJHOM OyhepHOM pacTBOpE WK 10 CKayka MOTEHI[Maja B 3ToM 00J1acTu,
CM;

V3 - 06bem 0,1 wan 0,05 MosIb/aM>pacTBOpa THAPOOKUCH KaJUs, M3PACXO0BAHHBIH
Ha TUTpoBaHMe oOpasma a0 3HaueHus DJIC B kuciom HEBOJHOM OydepHOM
pacTBOpe WM A0 CKauKa MOTEHLMala B 3TOW 00J1acTH, CM;

C4 - KOHIICHTpAIUsl PacTBOpa COJISTHOM KUCIIOTHI, ONpeieieHHas 1o 5.7.2, MoJib/AM.
11.3.3. lllenouyHoe 4ncio CHIbHBIX OCHOBaHUM II[;B MuumMrpaMmax ruipooKucu
Kayiisi Ha 1 T IpoJIyKTa BRIYKMCIISIIOT 110 (hopmyJie
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Vies + Vi) 561

§e!
rae Vi- 00bem 0,1 MOJIB/IM pacTBOpa COJISHOW KHCIOTHI, M3PACXOJA0BAHHBIN Ha
TUTpoBaHue oOpasua a0 3HaueHus DJIC B mienouHoM OydhepHOM pacTBOpe WU 10

K’2=[

CKauKa TOTEHIKANa B 9TON 00J1acTH, cM°;
T- Macca aHAJIM3UPYyEMOro IPOIyKTa, T.
11.3.4. Obwee menoynoe yucio L, B MumurpaMmax ruIpOOKUCH Kainust Ha 1 r
IPOAYKTa, OTPEACIICHHOE MPSIMbIM TUTPOBAHUEM, BBIYHUCIISAIOT IO PopMyIie
oy, = Wa=va)-c, 561
2 »
iy

rae Vs- 00bem 0,1 Mons/mmM® pacTBOpa CONSHOM KHMCIIOTHI, H3PACXOMOBAHHLINA Ha
TUTpoBaHKHE oOpasna o 3HadueHus DJ[C B kuciom OydhepHOM pacTBope WU 0
CKauka ITOTEHIMAaJIa B 3TOH 00J1aCTH, CM.
11.3.5. Obmee menouynoe uucio 113 B MummurpaMMax THAPOOKHCH Kaius Ha 1 T
MIPOJIYKTa, OTpe/ieIeHHOe 0OpaTHBIM TUTPOBAHUEM, BBIYUCIISIOT IO popMyIie

[(7 - 72) 4 — Vi3] 56,1
E‘{E = L]

e
3 9] o

rie Ve - oobeM 0,1 Momp/aM° pacTBOpa COJSHON KHUCIOTHI, J0OABIsSEMBIA K

pacTBOpPY aHAIM3UPYEMOIO MPOIAYKTa, CM;
V; - o6wem 0,1 mons/nM® pacTBOpa T'MAPOOKUCH Kalus, W3PACXOJOBAHHBIA Ha
TUTPOBAaHHE U30BITKA CONSTHON KUCHOTHI 10 3HaYeHuss J/IC B kucimom OydepHoM
pacTBOpE WIIH JI0 CKauKa [MOTEHIMANa B 3TOM 00/1acTH, cM°.

11.3.6. Kucnornocts K; B MumumrpaMmax rugapookucd Kamus Ha 100 cm?
He(TENPOaYKTa BHIYUCIISIIOT IO opMyIie

Ry =V, cy' 56,1,

rae Vg - 00beM 0,05 Monbs/mv> pacTBOpa rTMAPOOKUCH KaJus, M3PACXOJ0BAHHbIN Ha
tutpoBanue 10 3HaueHus: IJ[C B menounoM OydhepHOM pacTBope, CM.

11.3.7. 3a pe3ynbTar aHajiv3a NIPUHUMAIOT cpeHee apu(pMETUUECKOE PE3yIbTaTOB
HE MEHEe JIBYX MOCJIeI0OBATEIbHBIX OMPEACICHUMN,PACXOXKICHUS MEXITY KOTOPBHIMU
HE TIPEBBINIAIOT 3HAYCHHH, YKa3aHHBIX B Tabnuiax 2 - 5.

12. TOYHOCTBH METOJA

12.1. KucnotHoe 4ucio

12.1.1. CxoaumocThb

Pacxoxaenus  Mexay — MOCIEAOBATEIbHBIMU  pe3yjbTaTaMH  UCHBITAHUS,
MOJTYYEHHBIMU OJTHUM M TEM K€ OIepaTOpOM Ha OJTHOM M TOH >Ke ammapaTrype Impu
MOCTOSTHHO JICUCTBYIOIIUX YCIOBUAX HA UICHTUYHOM HCCIIEyeMOM MaTepHuase npu
HOPMaJIbHON M TMPaBWIBHOM DSKCITyaTalliyd, HE JOJKHBI TMPEBBINIATh CPEIHUX
3HAYCHUM, TPUBEJACHHBIX B Ta0ymIle 2, 601ee OJHOTO CiTydasi U3 ABaJIaTH.
Tabnuma 2- CXoquMOCTh TpU ONPEIeTICHUU KUCIOTHOTO Yucia, %
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ToBapnble Macia u OTtpaboTanHble Maciia B

XapakTepucTruka
KOHILICHTpAaThl IPUCAIKNU B KOHEUHBIX TOUKaX Oy(pepHbIX
TUTPOBAHUSA
TOYKaX mepernoa pacTBOpPOB
Tun TuTpoBanus Pyunoe ABtomarnueckoe PydHoe ABTOMaruuyeckoe
[IpoueHT cpegnux 7 6 5 12
3HAYCHUN

12.1.2. Bocnpou3BoAMMOCTb

PacxoxmeHuss MeXIy ABYMsS €IMHCTBCHHBIMH W HE3aBUCHUMBIMU PE3yJIbTaTaMH,
MOJTy4YEHHBIMH Pa3HBIMH OTIEpATOPaMH, paOOTAIONIMMHU B Pa3HBIX JIAOOPATOPHUSIX HA
UJCHTUYHOM HKCCIICIyeMOM MaTephayjie TpU HOPMaJbHOM U TMPaBWIBHON
OKCIUTyaTaly, HE JODKHBI TMPEBBINIATh CPEIHUX 3HAYCHHM, MPUBEICHHBIX B
Tabnwuie 3, 60Jee OHOTO CiTydas U3 JBaIaTH.

Tabnuna 3- Bocnpon3BoIMMOCTh MPH OMPEICTICHUHA KHCIOTHOTO Yncia, %

ToBapHbIe Macna u OTtpaboTaHHble Macya B
XapakTepucTruka
KOHIICHTPAThl IPUCAIKU B KOHEUHBIX TOUKaX Oy(pepHbIX
TATPOBAHHUS
TOUYKax neperuoda pacTBOpPOB

Tum TutpoBanus Pyunoe ABromatmueckoe PydyHoe ABTOMaTHYECKOE

[IpoueHT cpegnux 20 28 39 44

3HAYCHUN

12.2. KucnotHoe 4MCIIO CUIIBHBIX KUCIIOT

JlaHHBIE TOYHOCTHU ISl KUCJIOTHOTO YUCJIA CUIIBHBIX KUCJIOT HE pa3padoTaHbl
BBUJy PEAKOT0 OOHapY>KeHus (TMOSBIEHUS) €ro MU aHajIu3e 00pas3IoB.

12.3. [llenoyHOE YMCIO U KUCIOTHOCTD

12.3.1. CxogumocTh

Pe3ynpTaThl 1ByX NOCIEAOBATENbHBIX ONPEACICHNUN, TOIYYEHHbIE OJHUM
7a00paHTOM Ha OJTHOM W TOM K€ ammnapaType v nmpooe MpoIyKTa B OJJMHAKOBBIX
YCJIOBUSIX, IPU3HAIOTCA TIOCTOBEPHBIMU (C 95 %-HOi1 1OBEpUTEIHHOM
BEPOSITHOCTBIO), €CIIN PACXOXKICHHS MEXKly HUIMU HE MPEBBIIIAIOT 3HAYCHUH,
yKa3aHHBIX B Tabiunax 4 u 5.

12.3.2. Bocnpou3BoAMMOCTb

Pe3ynpTaThl HCHOBITAHWUNA, TIOJYYEHHBbIE Pa3HbIMU JIA0OpAaHTAMH B  Pa3HBIX
7ab0paTopHUAX HA OJHOM U TOH ke MpoOe MPOAYyKTa, MPU3HAIOTCS JOCTOBEPHBIMHU (C
95 %-HOil TOBEPUTEIILHON BEPOSTHOCTBIO), €CIM PACXOXKIACHUS MEXIY HUMHU HE
MPEBBIIIAIOT 3HAYEHUH, YKa3aHHBIX B Ta0aunax 4 u 5.

Tabnuna 4 - CXo0AMMOCTb U BOCIIPOM3BOJUMOCTD IIPU ONPEEIIEHUH I1IETI0YHOTO
yucna

[[{enouyHOE YMCIIO, MT. BocnpounszsogumocTts, Mr

Cxomnmocts, Mr KOH/T

KOH/r KOH/r
Ot 0,05 mo 1,0 0,02 0,04
Cs.1,0» 5,0 0,1 0,2

» 5,0 » 20,0 0,5 1,0
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IllenoyHOE YKCO, MT. BocnpounszsogumocTts, Mr

Cxomumocts, Mr KOH/r

KOH/r KOH/r
» 20,0 » 100 2,0 4,0
» 100 » 250 5,0 10,0
Tabmuma 5 - CXoaQuMOCTh ¥ BOCTIPOM3BOIUMOCTH TIPH ONIPEICTICHUN KUCIIOTHOCTH
Kucnornocts, Mr KOH/100 CX0IuMOCTh, MT BocnpounszsogumocTts, Mr
oM’ KOH/100 cm? KOH/100 cm?
o 0,5 0,10 0,6
Cs.0,5 10 1,0 0,15 0,7
» 1,0» 2,0 0,20 0,8
»2,0»5,0 0,20 1,5

13. TIPOTOKOJI UCIIBITAHUSA

[IpoTOKOI UCTIBITAHUSA TOJDKEH COIEPKATh CIeayIolIee:

a) TUI U UACHTU(DUKAIIMIO UCTIBITYEMOTO MTPOJIYKTa;

0) CCBUIKY Ha JAaHHBIM MEXTyHApOIHBIN CTaHIAPT WM HAIIMOHAIBHBIA CTAHAPT;
B) PE3YJIbTAT UCIIBITAHMUS;

r) 1000€ OTKJIOHEHUE IO COTVIAIIEHUIO WM APYTHM TIOKYMEHTaM OT
YCTaHOBJIEHHOW METOJVKHU;

1) 1aTy UCTIBITAHMUS.

IIPHIIO/KEHHUE A

(obsa3amenvbHoe)

OITPEJIEJIEHME II[EJJOYHBIX YHMCEJI OCHOBAHUM UM COJIEH,
BXOAAIINX B COCTAB CYJIbB®OHA THBIX N AJIKUJICAJIMIINIIA THBIX
[MPUCAIOK

Jnst ananuza nmpucanok 0,1 - 0,2 T mpucaaku (m3) B3BEIIMBAIOT C TOTPEITHOCTHIO HE
oosiee 0,0002 r 1 pacTBOPSIIOT €€ B paCTBOPUTEIIC, TPUTOTOBIECHHOM 110 5.13, B31TOM
B 00Beme 1o 10.1.

A.l. OIPEAEJIEHME IIEJOYHOI'O YHCIIA, OBYCJOBJIEHHOI'O
HAJIMUUEM TUJIPOOKHNUCHU KAJIBLIUA N YIJIEKHUCJIOI'O KAJIBLIUA B
KAJIBIIMEBBIX CYJIb@OHA THBIX [TPUCAAKAX

A.1.1. PactBop npucaaxu Turpyiot 0,1 MOIs/aqM’ pacTBOPOM CONSHOM KUCIIOTEI MO
5.7 mo ckauka moTeHuMana, npubapnsgs B oxmH mpueM no 0,1 cm®, a mocme
M3MEHEHMs TToTeHnuana 6onee yeM Ha 15 MB (pH 0,25) - o 0,05 cm®. Hamuuue
ckauka noteHuana npumepao Ha 100 - 130 mB Gonblie noteHnumana meaoyHoro
Oydepunoro pactBopa (B obOmactu mnpumepno 9,3 - 8,8 pH) ykassiBaeT Ha
MPUCYTCTBUE B IPUCATKE TUIPOOKUCH KaJIbIIUSI.

A.1.2. Eciiu ipu mpsiMOM THUTPOBaHUH HE HAOIIOAAETCs CKayKa MOTSHITMAJIA UIH OH
MOJIy4aeTCsl HEAOCTATOYHO YeTKUM, Maccy ymeHbwmaror 10 0,07 - 0,09 r. Eciiu u B
ATOM CJlydae CKadyoK I[OTEHIHala OTCYTCTBYET, TO THAPOOKHUCH KaJbIUs
OTCYTCTBYET.

A.1.3. O011iee men0YHoe YUCIIO ONPEeIIIOT 00paTHBIM TUTpoBanueM 1o 10.6.3.

A.1.4. O6paboTKa pe3yIbTaToB
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A.1.4.1. lllenoynoe unciio, 00yCIOBICHHOE HATUYUEM TUAPOOKUCH Kanbiius, 1114,
B Muwuturpammax KOH Ha 1 r npucaaku, BEIYUCISAIOT M0 popmyrie
Ve, 560

i, = T=
riae Vo - oobeM 0,1 MOJb/IM pacTBOpa CONSHON KHUCIOTHI, M3PACX0/I0BAaHHBIN Ha
TUTPOBAHUE JI0 CKaUKa MOTEHIIHAJIA, CM.
A.1.4.2. Ilepecuet mwenounoro uncia L4 Ha maccoByro nonto okucu kanpuus Ls B
MPOIICHTAX TIPOU3BOJAT 1O HOpMyIIe

_ 050 8,100
s 1000

rac 0,50 - OTHOIICHUC SKBUBAJICHTA OKHCH KaJIbIIUA K 3KBHUBAJICHTY THUAPOOKUCH

KaJIHsl.
A.1.4.3. O6mee menounoe unciao I3 Beraucnsror mo 11.3.3.
A.1.4.4. lllenouyHoe 4KCiIO0, O0YCIOBICHHOE HATUYUEM YTIJIEKUCIOro Kabius, [,
B Muyuturpammax KOH Ha 1 T mpucaaku, BEIYUCISAIOT O (hopmyIie
Il = L5 - T
A.1.4.5. Tlepecuer menounoro uucina Il MmaccoByro momro okucu kanbitus 111; B
MPOIICHTAX POU3BOAT 110 hopMyJie

Qa0 Ao
A.2. OIIPEAEJIEHUE IIEJIOYHOI'O 4YUCIJIA, OBYCJIOBJIEHHOI'O

HAJIMMUEM TUIAPOOKHUCHU BAPUA U VIJIEKUCIIOIO BAPUSA B
BAPUEBBIX CYJIbBOOHATHBIX ITPUCAJIKAX
A.2.1. Ecim HavanbHas OJIC wmenbmie 3JIC, yCTaHOBJIECHHOW B IIEJIOYHOM
OydepHOM pacTBOpe, B MPUCAJIKE MPUCYTCTBYET TUAPOOKUCH Oapusl.
A.2.2. Econ navanbnas 3/]C pasaa wm 6osbiine 3/C, ycTaHOBICHHOHN B IIETIOYHOM
O0ydepHOM pacTBOpE, TUIPOOKUCH OapHsl B MPUCAJIKE OTCYTCTBYET.
A.2.3. O011iee men0YHOe YUCIIO ONPEeIIoT 00paTHhIM TUTpoBanueM 1o 10.6.3.
A.2.4. O6paboTKa pe3yJIbTaToB
A.2.4.1. lllenouHnoe yuciao, 00yCIOBICHHOE HAIUMYMEM THUAPOOKucH Oapus, I11;, B
musmurpammax KOH nHa 1 r npucanku, Beraucisitor o 11.3.3.
A.2.4.2. Tlepecuet menounoro yucina I, Ha maccoByro momto okucu Oapus Il B
MPOLICHTAX TIPOU3BOJAT 10 HopMyIIe

L37 100
rae 1,37 - coOOTHOLIEHUE IKBUBAJICHTOB OKUCH Oapusi U TUIPOOKUCH KalHsl.

[Tpumeuanue - Ecnu B mpucaake coaepKarcs IPUMECH B BUJE THAPOOKUCH KaJIHs
WJIM €IKOTO HATPa, TO UX OMPEACIISIIOT BMECTE C THIPOOKHUCHIO Oapwsl.

A.2.4.3. O6mee menounoe yncio 13 Beraucisror mo 11.3.5.

A.2.4.4. lllenoynoe yucio, oOyCIOBIEHHOE HanmuuueM yriekucioro Oapus, 11,
BBIYHUCIISIOT 0 popmyIie

iy = L5 - 1L;.
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A.2.4.5. Tlepecuet menounoro yucia Iy Ha MaccoByro nomto okucu 6apus ;o B
MPOLIEHTAX MPOU3BOJAT 1O hopmyIie

1371100
o =000
A.3. OIIPEAEJIEHME HEJIOYHOI'O YHCIIA, OBYCJOBJIEHHOI'O
HAJIMUYNEM AJIKWJICAJIMOUIIATA KAJIbIIMA, I'MAPOOKNCH
KAJIbIIMA W VIJIEKHUCIIOTO  KAJIBIIMA B KAJIBIIMEBBIX
AJIKWIICAJIMOWJIIATHBIX ITPUCAIKAX
A.3.1. ConeprkaHue B MPUCAJKE THIPOOKUCH KAIBLHS ONPENEISAIOT TaK XKE, KaKk U

JUTSI CYITb()OHATHBIX KAJIBIIUEBBIX TIPUCAJIOK.
A.3.2. O0miee mIeI0YHOE YHCIIO ONPEACIIAIOT 0OpaTHBIM TUTPOBAHUEM I10 TIEPBOMY
CKauky noreHnuama. Ilocae [mOCTHXKEHMST TEpPBOrO CKauka MOTEHIMasa
MPOJOJDKAIOT TUTPOBAHUE JO BTOPOTO CKayka IMOTEHIMaNa JJIsi OMNpeleieHUs
COJIep KaHUsT ANKWJICATMIUIOBOM KHUCIIOTHI, 0Opa3oBaBIIEHCA TPU PA3IOKEHUU
COJISTHOM KUCIIOTOW aJIKUJICATHIINIIATA KAJIbLIUS.
A.3.3. O6paboTKa pe3yIbTaToB
A.3.3.1. lllenounoe ymncio, 00yCIOBICHHOE HAIMYUEM THUIPOOKUCH Kabius, 1<,
B mwumrpamMmmax KOH na | r npucanku, u MaccoByro noiro okucu Kaimbums s
BIIPOIICHTAX BBIYUCIISIIOT TaK XK€, KaK JJIsl CyJIb(aTHBIX MPUCATOK.
A.3.3.2. O6mee menounoe yucio I3 Beraucistor mo 11.3.5.
A.3.3.3. lllenoyHoe uncio, 00yCIOBICHHOE HATMYUEM AITKUJICATAIIMIIATA KaJbIIUs,
[I,;, BeipaxkenHoe B mwmmurpammax KOH Ha 1 r mpucaaku, BBIYUCISIOT IO
bopmye
1y, = (Vm - Vll)'cl 56,4 ,

P
rae Vip - 00bem 0,1 Mons/aM® pacTBOpa TUAPOOKUCH KaJus, H3PACXOJ0BAHHEIN HA

TUTPOBAHKE JI0 BTOPOIO CKa4Ka MOTEHIHANa, CM°;
Vi1 - 06bem 0,1 Mosb/IM® pacTBOpa THAPOOKUCH Kallisl, U3PACX0J0BAHHBIN HA
TUTPOBAHKE [0 NIEPBOTO CKAUKa MOTEHIMAIIA, CM°.
A3.3.4. Ilepecuet menoynoro uncia I{;; Ha MaccoByro nomto okucu Kanpuus 1,
B IIPOLIEHTAaX MPOU3BOIAT 1O popMyJie
_ 0,30 11, 100
ST
A.3.3.5. lllenouHoe 4uciio, 00YCIOBIEHHOE HAIMUYUEM YTIEKUCIoro Kanbius. 1113

BBIYHCIISTIOT TI0 PA3HOCTH OOIIETo IMIEIOYHOTO YHCIa M CYMMBI ITCIIOYHBIX YHCEIT,
00yCIJIOBIIEHHBIX HAJTUYMEM QJIKMIICATTUIIAIIATA KaIbIUs

I3 = M5 - (s + Li1).

A.3.3.6. [lepecuer menounoro uncina ;3 Ha MaccoByto 10110 okrcH Kaiabius 114
B MIPOIICHTAX MPOU3BOJIAT 1O (hopmyie

05010, 100
it 1000 '
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Jlabopamopuas paooma Ne 3

A]_II/II[I/IMeTpI/IH B Cpe€ae MPOTOr€HHOT0 PACTBOPUTEIA B (l)apMa]_[eBTl/I‘leCKOM
aHaJINn3e

HeBogHoe TUTpOBaHME OPraHMYECKUX OCHOBAaHMN M WX COJIEH BBINOJHSAIOT,
UCIIOJIb3Ysl B KQUECTBE PACTBOPUTENIEH YKCYCHYIO KHUCIIOTY, YKCYCHBIH aHTHAPU]I,
MYpaBbUHYIO KHCIIOTY WJIM MX COYeTaHUs. TUTPAHTOM CIYKHUT PacTBOpP XJIOPHOU
kucioTel (HCIO4), nHaMKaTOpaMu — KpUCTAIUTMYECKUN (PHOJIETOBBINA, TPOTICOINH
00, ManmaxuTOBBIN 3€JIE€HBINA, METHIIOBBIN (DHOJIETOBBIN.

MeTon OocHOBaH Ha c0Jie0Opa30BaHUM CIA00r0 OPraHMYECKOTO OCHOBAHUS C
TUTPAHTOM B Cpelle MPOTOI€HHOIO0 PACTBOPUTENS, YCHUJIMBAIOIIETO OCHOBHBIC
CBOMCTBA aHAIM3UPYEMOTO BEILIECTBA.

MeToa HEBOJHOIO TUTPOBAHUS B CpPEeA€ MPOTOT€HHOTO PACTBOPUTEIS MOXKET
MPUMEHATHCS JUIS OTPEICIICHUS:

1. Ocnoeanuini — xodeuH, HUTPOKCONMWH, auazenam (cuba3oH), ¢GTUBA3UI,
W30HUA3U]I, METaMU30JI-HaTPHi (aHaJBruH), aMUHAJIOH, KHCIIOTa
aMUHOKAIPOHOBAs, HUKOTHHAMMU]).

2. Conen — XJIOpHNpOMa3WHA THUAPOXJOpUJ (aMHHA3uH), TUDEHTUApaMUHA
ruapoxJiopus; (aumenpoit), 6eHmazona ruapoxiopus (Audaszoln), TpUMeNnepuIuHa
ruapoxJiopus; (mpomenoi), ampodeH, 3¢eApuHa TUAPOXJIOPH, IalaBepruHa
TUAPOXJIOPH]I, KOKaHa THIPOXJIOPHUI, SMUHEPPHUH (aIpeHaINH), HOpANUHEePpUH
(HOpazpeHanuH), kojaernHa gocdar, THaMUHA XJIOPU U T.I.

TUTPOBAHHBIE PACTBOPBI

Pacmeop xnopuoit kucaomet (0,1 moav/n)

HCIO4 M.m. 100,46

1 mu pactBopa coaepxut 0,01005 r XJTOpHOU KUCIIOTHI.

IIpurorosienue. 8,2 mn 72% wmum 11,7 man 57% BOIHOrO pacTBOpa XJIOPHOU
KUCJIOTHl cMmemuBaoT ¢ 500 M JeasHONM YKCYCHOM KHCIOThI B MEpPHOM KoJiOe
BMecTuMOCThiO 1 1. KonOy momemiaroT B XOJIOAHYIO BOAY W MPHUOABISIOT
IOCTENEHHO MPH NOMEIINBAHUN YKCYCHBIM aHTUAPUJ B KoaudecTBe 32 wiu 45 mi
cOOTBETCTBEHHO. [locie oxmaxaeHus: 00beM pacTBopa TOBOJSAT JIEASTHONW YKCYCHOM
KUCJIOTOM 10 1 1 1 ocTaBisAoT Ha 24 4. CoJiepKaHu€e BOJbI OMPEAEISAIOT 10 METOAY
K. ®umepa, ecniu HE0OX0aMMO, MPUOABISATH BOIY WM YKCYCHBIM aHTHUIAPHUI J10
MOJy4eHus cojiepkanus Bojibl B kosmuecTBe oT 0,01 10 0,2% u octaBnstoT Ha 24 4.

YcranoBka tutpa. Okosio 0,15 r (TouHas HaBecka) ruapodTranarta Kayius,

MPEeIBAPUTEITLHO TOHKO U3MENbYEHHOTO U BhICymeHHoTo Tipu 120°C B Teuenue 2 u,
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pacTBOpstoT B 20 MJI JEASHON YKCYCHOM KHUCIOTBHI M TUTPYIOT NMPUTOTOBIECHHBIM
pacTBOPOM  XJIODHOM  KHUCJIOTHI B  MPUCYTCTBUM 2  Kameidb pacTBOpa
KPUCTAJUTMUECKOTO (PUOJIETOBOTO JI0 TTepexoia (PHoIeTOBOM OKPACKH B TOJTyOOBATO-
3€JIEHYIO.

[TapannenbHO MPOBOJAAT KOHTPOJIBHBIN OIIBIT.

[TorrpaBouHBIM KO3 GUIIMEHT BBIYUCIISAIOT 10 ITepBOMY crioco0y, riae T=0,02042.

Pacmeop xnopnoit kucnomut (0,05 monwv/n)

1 M pactBopa coaepxut 0,005025 r XJIOpHON KUCITOTHI.

IIpuroroBiaenne. 50 mn pactBopa xynopHod kuciaotel (0,1 Momb/1) TOYHO
OTMEPHUBAIOT W3 OIOPETKH B MEPHYIO KO0y BMecTUMOCThIO 100 My M mHOBOAST
0o0BeM pacTBOpa JCATHOW YKCYCHOUM KUCIOTOM 10 METKH.

YcraHoBka THTPa — Kak OIMKCAHO MPHU yCTaHOBKE TUTpa pactBopa 0,1 Momb/m.
Hagecky ruapodranara kanus 6epyt okosio 0,08 r (tounas naBecka) T=0,01021.

Pacmeop xnopnoii kucaomat (0,02 monv/n)

1 mu pactBopa coaepxut 0,002009 r XJIOpHOM KUCIIOTHI.

IIpurorosaenne. 20 mi1 pactBopa XJ0opHOH KucaoThl (0,1 MOJb/1T) HOMEIIAoT B
MEpHYI0 KOJ0y BMecTUMOCThIO 100 Ma u noBOAST 00BEM pacTBOpa JEASHOU
YKCYCHOM KUCIIOTOM JO METKH.

YcranoBka tutpa. Oxono 0,15 r ruapodranata xaausi (TOYHAs HaBECKa),
pEeIBAPUTETHEHO TOHKO U3MENBUYEHHOTO U BhicyieHHoro mpu 120°C B TeueHue 24,
NOMEILIAIOT B MEPHYI KO0JIOy BMecTUMOCTBbIO 100 Mil, pacTBOpSIIOT B JIEASHOU
YKCYCHOM KUCJIOTE U AOBOJAT 00bEM PACTBOPA TOH K€ KUCIOTOM 10 METKH.

K 10 mi mosiydeHHOro pacTBopa MpuOaBisAOT 15 M JIeIIHOM YKCYCHOWU
KHCIIOTBI M THUTPYIOT, Kak B ciyyae pactBopa 0,1 wmosnb/n. IlompaBouHblit
KO3 (PUIIMEHT C y4yeToM pa3BeleHHsI BBIUUCISAIOT MO IMEPBOMY CHOCO0y, TIe
T=0,004084.

Pacmeop xnopnoii kucaomat (0,01 monv/n)

1 mu pactBopa coaepxut 0,001005 r XJIOpHOI KUCIIOTHI.

IIpuroroBaenne. 10 Ma pactBopa xyopHod kuciaotsl (0,1 Moiyb/11) TOYHO
OTMEPUBAIOT M3 OIOPETKH B MEpPHYI KOJ0y BMecTUMOCThIO 100 M u 10BOIST
00beM pacTBOpa JICJTHON YKCYCHOM KUCTIOTOU 10 METKH.

YcranoBka tutpa. Okonio 0,15 r ruapodranara xamus (ToOyHas HaBeckKa),
MPEeIBAPUTEITHHO TOHKO U3MENBUYEHHOTO U BhicymieHHoro mpu 120°C B TeyeHue 24,
MOMENIAIOT B MEPHYIO KOJIOy BMECTUMOCTHIO 100 M, pacTBOPSIIOT B JIEASHOU
YKCYCHOM KUCJIOTE U JOBOJSAT 00BEM pacTBOpa TOM Ke KHUCIOTON 10 METKH.

K 5 mi mommydeHHOTr0 pacTBOpa mpuOABISIOT 15 MIT IENTHON YKCYCHOW KUCIIOTHI
U TUTPYIOT, Kak B ciaydae pactBopa 0,1 momnw/n. [lompaBounblit k03 dULIKMEHT C
Y4E€TOM Pa3BEJICHUS BEIYUCIISIOT 10 MepBoMy criocody, rae T=0,002042.

NHINKATOPDBI
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Kpucmannuueckuii puonemoeuiii

['excameTuI-n-po3aHUANH-XJIOpU (4.11.a.)

C25H3()C1N3 M.m. 408,0

Bbpon3oBbIE OiecTsImMe KPUCTAUThl WM KPUCTAUTMYECKAM TOPOIIOK TEMHO-
3eJIeHoro 1Beta. PactBopum B Bojie, 95% cniupTe u AeAsiHON YKCYCHOM KHCIIOTE.

[lepexon oOkpacku TpU HEBOJHOM TUTPOBAHHM OT (DHUOIETOBOM (IIIeI0UHAs)
yepe3 CUHe-3eJIeHy 0 (HeUTpaabHas) K )KeJITOBATO-3€JICHOM (KHcas).

PacTBop mHaMkaropa B JieAssHOM ykcycHoM kucjore. 0,1 r uHaukatopa
pPacTBOPSIOT B JICASTHOM YKCYCHOW KHCIIOTE€ W JIOBOIIT O0BEM pacTBOpa TOM Ke
kucaoTou 10 100 mur.

Memunoswtii puoremosutil.

CwMmech TeTpa-, IeHTa- U reKcaMeTHII-IT-PO3aHUIMH-XJIOPUIOB C MpeoldialanieM
MEeHTaMEeTUI-TT-PO3aHUINH-XJI0pra (4.1..)

C24H28C1N3 M.m. 393,96

TeMHO-3€eJIeHbI MOPOIIOK ¢ METaUTMYeCKUM OsieckoM. PacTBopum B Boze 1 95%
CIUPTE.

[lepexon okpacku OT *kenTou K 3eneHou B npenenax pH ot 0,1 mo 1,5 u or
3esieHoi K ¢uoneToBoi B peaenax pH ot 1,5 o 3,2.

PactBop unaukartopa. 0,1 r uHIUKAaTOpa PACTBOPSIOT B BOJE U JOBOJAT 00bEM
pactBopa Bojioi 10 100 mut.

PacTBop uHAaukaTopa B JieasiHOM yKcycHoil kuciaore. 0,1 r mHamkaropa
PacTBOPSIOT B JICJSTHOW YKCYCHOM KHCJIOTE M JOBOJST OOBEM pacTBOpa TOU Ke
kucaoTou 10 100 mit.

PEAKTHUBbI

Mypasvunas kucioma (4.0.a.)

HCOOH M.m. 46,03

becusetHas npo3payHast ®KUJIKOCTh C PE3KUM 3allaXxOM, CMEIIIUBAETCS C BOJION BO
BcexX cooTHoleHusx. PactBopuma B 95% cnmpre u 3pupe. ConepxraHue OCHOBHOTO
BeliecTBa He MeHee 99,7%. Temneparypa kunenust ot 100 no 101°C. Temneparypa
kpuctamzanuu He Huwke 7,5°C. IlnotHocts ot 1,22 go 1,221. ConepkaHue
yKcycHoM kuciotel He 6oiee 0,05%, mapeneBoit — He 6omee 0,005%. Heneryunii
ocraTok He 6oiee 0,002%.

Ykcycnaa kucnoma neoanasn (x.u.)
CH;COOH M.wm. 60,05
Temneparypa kunenus ot 118 1o 119°C.
ConepxaHue ykCyCcHOM KUCIOThI HE MeHee 99,8%.
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B xonunueckyto ko0ia0y BMecTumMocTbio 100 M1 ¢ mpuTepToil MpoOKON HAMBAIOT
10 M Boabl, pHOABIAIOT OKOJIO 2 T' (TOYHAs HaBECKa) MCIBITYEMOW YKCYCHOM
KHUCJIOTBI U TUTPYIOT pacTBopoM eakoro Hatpa (1 monb/m) mo ciabo-po30BOro
OKpalIMBaHus (MHIUKATOp — PeHoI(pTaNenH).

1 ma pactBopa eakoro Hatpa (1 monb/n) coorBerctByeT 0,06005 1 CH3COOH.

Heneryuuit ocrarok ue Oonee 0,001%. XmopumoB He Oonee 0,0002%.
Cynbdato He 60mee 0,0003%. Tsoxenbix meramuioB He 6oiee 0,0002%. XKenesa ne
oonee 0,0002%.

2 MJI UCTIBITYEMOM KHUCHOTHI (C ToyHOCThIO 70 0,1 Mi1) momemniaroT B KoJOY,
npubasmsorT 10 ma Boasl u 0,1 M pactBopa mepmanranara kanust (0,1 moms/m).
Po30Boe OKkpammBaHue TOKHO COXpAaHATHCS B TeueHue 30 MuH.

JlensiHast yKCycHasl KUCJIOTa, NPHUMEHseMas B KAauyeCTBE PACTBOPUTEINS IPH
HEBOJHOM THUTPOBAaHUHU, JOJKHA BBIACPKUBATH CIIEAYIONIEE JOMOJHUTEIbHOE
UCIIBITaHHE.

10 mu1 ucnpITyeMO# KUCHOTHI (¢ TOYHOCTHIO 10 0,1 MJI) momemniaroT B KOJOy,
npuOaBisAoT 10 MJI KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, CMECh OXJIAXKJIAIOT JI0
temneparypel 5°C, mpubaBmsror 1 min 5% pactBopa Ouxpomara Kalus U
nepememnBaoT. OTHOBPEMEHHO FOTOBSIT KOHTPOJIbHBIN PAacTBOP, AJIS 4ETO B KOJIOY
npu6aBisitoT 10 M1 Boawl, 10 M1 KOHIIEHTPUPOBAHHOM cepHOM KUCIOTHI, 1 Mt 5%
pacTBopa OuMxpoMara Kaius U NepeMemMBaroT. VCHbITyeMblid U KOHTPOJIbHBIN
pacTBOphI ocTaBisAtOT Ha 30 MuH. 3aTeM K 000MM pacTBopam NnpuodasisaoT o 50 mu
BOJbI, IMEPEMEIIMBAIOT U OXJAXAAIOT 10 KOMHAaTHOM TemmepaTtypsl. llo
OXJIAXKJICHUHU K pacTBOpamM MpubamisaioT no 2 r onuna Hatpus (0,1 monw/m) 1o
oOeciiBeunBaHUs pacTBOpa.

Pa3HocTh MEXIy KOJIMYECTBOM THOCYJb(aTra HaTpus, MOLIEAIIEro Ha
TUTPOBAHUE UCTBITYEMOTO U KOHTPOJIBHOTO PACTBOPOB, HE I0JKHA OBITH Ooiiee 0,4
M.

Ykcycnouit ancuopuo (u.0.a.)
(CH;CO0),0  M.m. 102,09
becnBetHas mpo3padHasi JKUJIKOCTh C PE3KUM 3amaxoMm. B BOAHBIX pacTBOpax
OBICTPO THUAPOIM3YyETCS, 00pa3zys YyKCycHyr kuciory. CoaepxkaHue YKCHOTO
anruapuaa He meHee 99,0%. Temneparypa kunenust ot 138 go 141°C. I1noTHOCTH
ot 1,0790 no 1,0820. Xnopuaos He 6osiee 0,0001%. Cynndaros He 601ee 0,0005%.
Tsoxensix MeTaiuioB He Ootiee 0,002%.

OIPEJIEJIEHUE OCHOBAHMI

1. Kogheun.
Peakuust ueT mo TpeTUYHOMY aTOMY a30Ta MMMJIa30JIbHOTO IIUKIJIA B JIEBATOM

ITOJIOXXCHHMH.
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x 5 =
H;0—N ; N—CH; H,C—N N—CH;
> + HCIOy — - )
T(‘B‘ N af TNT W CIO;
Hy by, H
f sre.(Ko(ouna) 1
NHukaTop — KpUCTALTNYECKUH (DHOJIETOBBIH.
B oCHOBe JieKaT clIeyIOne CTaNN:
1. [IpoTronupoBanue OCHOBaHUS (YCUIIEHHE OCHOBHBIX CBOMCTB):
R=N + CH3;COOH — [R=N"—H] + CH3COO
JeasHast
2. OTHATHE IPOTOHA OT TUTPAHTA:
HCI10,4 + CH;COOH — CH;COOH," + CIO4
HOH alUIIOHUS
nepxJiopaT-uoH
3. ConeoOpazoBanue (HeHTpaIU3aIus):
[R=EN"—H] + ClO4 — [R=EN"—H]CIOy4
nepxJjoparkodenHa
4. PerenepauusipacTBOPUTEIIS:
CH;COO + CH3;COOH," — 2CH3COOH
CyMmapHoO:
CH;COOH
R=EN+HCIOy — [R=EN"—H]CIO4
2. Memamu3zon-nampuii (aHa1b2UH).
HaC H
Al e sﬁ\;‘ - [ CHa o
_.‘_.Dﬁ\N/N_CH3 + 2HCIO, :QD‘** H A _N CH, Clo4
Na0,S | _ NaCIZO 0" N
CeHs o & H
— H—C <’H .4 6''s |
f oxp.(MeTammsona-narpun)=1/2
Tutpyercss Kak  OJHOKHCJIOTHOE OCHOBaHHE —  MPOTEKAeT  peakius

T'HAPOJIUTHICCKOIO paCICINNICHUA U coneo6pa3013aHH$[.
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NHukaTop — KpUCTATNYECKUH (DHOJIETOBBIH.

3. Amunanon.
B cpene 6e3BOJIHOM YKCYCHOM KHCIOTHI MOJABISIOTCS KHUCJIOTHBIE CBOMCTBA

I'PYIIII KHCJIOTO XapaKTCpa U YCHUIINBAIOTCA OCHOBHLIC CBOMCTBA I'pymir OCHOBHOI'O

XapakTepa.
+ - + =
NH;CHCH,;-CHz~ COO + CH,COOH—>NH~CH;CH,-CH 5 COOH + CH,COO

HCIO, + CH,COOH ——» CH COOH, + CIO;

TurpanT OcHoBaHue Auunonnit-uoxd  lMepxnopaT-uoH
(cvneHAasA KACFOTa)

CH,CO0  + CH,COOH, —> 2CH 3 COOH
+ - + -
NH, - CH;~CHy~CH ;- COOH * CIO; ——>[NH - CH_- CH CH- COOHICIO,

+ s + -
NH,- CH,-CH,;-CH;-COO + HCIO, [NHS" CHZ" CHE CH{COOH]'CIO4

foxs(@aMuHOMOHA) = 1

NHaukatop — KpUCTANIMYECKUI (PUOJIETOBBII.

OIIPEJEJEHUE COJIEN

1. Kooeuna ¢gpocpam.
[IpoTonupoBaHue UAET MO TPETUIHOMY aTOMY a30Ta.

HyPQy

[RN'HIH,PO, + CH;COOH — R,N'H + CH,COO™ + H,PO,
HCIOs + CH;COOH — CH,COOH;' + ClOy
RNH + CIOF — [RN'H|CIOf

CH;COO + CH:COOH," — 2CH,COOH
CHsCOOH

CymmapHo: [RsNHJHPO, + HCIO, — [RN'HICIO, + H;PO,

falcn (xcaeuna bochara) = 1

NHaukatop — KpUCTaNIMYECKU (PUOJIETOBBII.

2. Xnopnpomazuna 2uopoxiopuo (amunazun).
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TI/ITpOBaHI/Ie MMPOBOAT B IIPUCYTCTBHUU YKCYCHOT'O aHTHUAPUAA HJISA CBA3BIBAHUWA
XJIOpHUO-UOHOB.

s -+ CH} e
| + HCD, + (CHCOR0 — R—CH?.-CH;—CH;—I?{ CiO,
| +/CH3 =
CH;-—CHrCHg--N\ -Cl
iy CHy

+ CHCOC! + CHyCOOH

faxn.(R-HCi) =1

3. Kcanmunona Hukomunam.

| : CH, COOH
HyCrN N—CH—CH—C o~ T8 F
3 J\ l CH-CH CH, ]i‘q < U 2 .

O Tf N H CH,CH,0OH 9
CH;
o
CH -
o N ;L"H OH CHCHOH | . oG,
CH, S 1

£ sxa.(xcasmmone wakoragara) = 1/3
Onpenenstor B CMECH JIEASHOW YKCYCHOW KHCIIOTBI M YKCYCHOI'O aHTHIpHUIA,
0o0pa30BaHUE COJIM MPOXOAMT IO TPEM TPETUUHBIM aTOMaM a30Ta.

VII. MaTepunajibHO-TeXHUYECKOe o0ecneyeHmne

Jlexuuu obGecriedyeHbl MEPEHOCHON MYJIbTUMEIUNHON CUCTEeMOW U3 HOYTOyKa U
MPOEKTOpa, JabopaTopHbie pabOTHl — HEOOXOJUMBIM HAOOPOM OOOpPYIOBaHHS W
peakTuBoB: criekrpodoTomerp CD-26, BeChl TEXHUUECKHE, BEChl aHAIUTUYECKHE,
KOMITBIOTEDP, CYIIWIbHBIA IKad, HeHTpudyra, nomusporpad, Bomptmerp B7-38,
Memankd MarauTeele, pH-merp 410, pedpakromerp, BBHITSDKHONW T1IKad,
ra30’kKHIKOCTHOH Xpomarorpad, MmpuOOp IS TPOBEACHUS aHAJIW30B METOIOM
WHBEPCHOHHOU BOJIBTAMIICPOMETPHH, KYJIOHOMET], JTA0OPATOPHBIE CTOJIBI U CTYJIbS,
XUMHUYECKas MOCYy1a, XUMHUICCKHUE PEAKTUBHI , INTAMEHHBIN (hOTOMETP.

VIII. CBenenusi 00 00HOBJIeHNH padoyeii MPOrpaMMbl JMCHUAILTHHBI

Nerr. . OOHOBIIEHHBII Onucanue BHECEHHBIX PexBu3uTHI TOKYMEHTA,
paznen paboueit U3MEHECHUN YTBEPAUBIIETO
MPOTrpaMMBbl W3MEHECHUSA
JUCIIUTITUHBI
1. Paznen V. VYwueGHo- | Jlo6aBnensl HOBbIe mocobust B | [IpoTokon Nell oT
METONYECKOE U | OCHOBHOM CIIUCOK auTeparypsl | 28.04.21r. 3acelaHus
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UH(POPMALIMOHHOE YYE€HOI'0 COBETa XUMHKO-
obecneyeHue TEXHOJIOTHYECKOTO
JCIHATIIHHBI dakynpTeTa

Paznen V. VYueGHo- | Jlo6aBneHsl HoBbIe mocodbust B | [IpoTtokonmr NelQ ot  27.
METOINUECKOE U | CIIUCOK JIUTEPATYpPhI 06.2023r3acenanus
UH(POPMALIMOHHOE YYEHOI'0 COBETa XUMHKO-
obOecrcucHue TEXHOIOTHIECKOTO
JOUCIUATIIINHBI dakynbrera
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