[loKyMeHT NoANMUcaH NpoCToit 3NeKTPOHHOM NOANMUCHI0
WNHbopmaums o Bnagenblie:
®WNO: CmmnpHos Cepreit Hu
[lomkHOCTb: BpYO pekTopa

MHUHHCTEPCTBO HAYKHU ¥ BBICIIEr0 00pasoBaHust Poccuiickor ®Oenepanuu

[lara noammcars: 02.10.2024 09:09:30@T BOY BO «TBepckoii rocy 1apCTBEHHBIM YHUBEPCUTET

YHUKanbHbI MPOrpaMMHbIN KIKOY:
69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

VTBepxkaaro:

pyKOBDI[IrITEéHB OOII

/ / Hukombsckuit B.M.
27 yﬁ 2024 r.

48 XUMIKO- \‘, A

42 ponon
OMYALTET

VAVIBERCVITET 2\

Pabouast mporpamma AUCHUILTUHBI (C aHHOTAIIAEH )

XUMUs HCBOJHLIX PaCTBOPOB

HaHpaBJIeHI/IC IIOArOTOBKHA

04.04.01 Xumus

Hamnpasnennocts (nmpodusinb)

AHanuTuyeckass XuMHs

Jiist crynenToB 1 kypca ouHoM GOpMbI 00ydeHuUs

CocraBurens: 1.X.H., mpodeccop Anekcees B.I'.

Tseps, 2023



|. AHHOTAIMS

1. leanb u 3212494 JTUCHHUIIMHBI

Ilenbro OCBOCHUST AUCHUIUIMHBI SIBIISIETCS: OOyUEHHE CTYJICHTOB IPUMEHEHHIO
HEBOJIHBIX Y CMEIIAHHBIX PACTBOPUTENICH B XUMUYECKOM aHAJIH3E.

3a1a4aMy OCBOCHHS TUCHUTLINHBI SBJISTFOTCS:
—pacHIMpUTh NPEACTABICHUS O PACTBOPEHHHM KakK (PU3MKO-XUMHUYECKOM IIPOIIECcCe
B3aMMOJICMCTBHS BEIIECTBA W PACTBOPUTENS, NPUPOJIE KHUCIOTHO-OCHOBHBIX CBOKICTB
BEIIECTB, IPUPOJIE KOOPAUHAITMOHHOM CBSI3H;
—7aTh 3HAHUS O HEBOJHBIX PACTBOpAaX, HMX CBOMCTBaX, O00JACTAX MPUMEHECHUS,
COBPEMEHHOM COCTOSTHUM XMMHUU HEBOJHBIX PACTBOPOB;
—HAy4UTh CTYJCHTOB HCIIOJIb30BaTh HEBOAHBIC PACTBOPUTEIM JIJI AHAIN3A BEIIECTB U
CMECEM, HE MOJIAIOIINXCS aHAINU3Y B BOJTHOM PacTBOPE.

2. MecTo qucHUILTHHBI B cTpykType OOII
JuctmrHa « XUMEsI HEBOIHBIX PACTBOPOBY BXOJUT B DJIEKTUBHBIC TUCIUILUIMHBI 4
obsi3atenbHOM yactu bioka 1. «lucuuminasly yueOHOro miaHa.

JlucupiuiiHa ~— 3aKiIaibpIBa€T  3HAHWS  JUIA BBIIOJNHEHHUS — HAY4YHO-
HCCIIE0BATENILCKOM PabOThI U MTPOXOXKICHUS HAYYHO-HUCCIIEI0BATEBCKON MPAKTUKU.

Jucnurmiaa HEIOCPEJACTBEHHO CBs3aHa v JTUCHUATTMHAMA
«INEKTPOXUMHUECKHE METONIb, «HaHOXUMUSY), «AKTyalIbHBIE 3a/1a4i COBPEMEHHOM
xumun. Yacte 1.», «XUMHUYECKOE paBHOBECHUE», «XHUMHUS JICKAPCTBEHHBIX BEUIECTBY,

«XUMHS KOOPAUHAITMOHHBIX COCTMHEHUI.

3. O0beM qucHUILIMHBI 4 3aueTHBIX eauHnll, 144 akageMHUYecKUX Jaca,

B TOM YHUCJI€e:

KOHTAKTHAS ayAUTOPHAasA padoTa: JeKkiuuu - 15 yacos, 1abopaTopHbie padoThI - 45
4acoB, B T. 4. JJAOOpaTopHasi MpaKTUIECcKas MOAr0OTOBKa — 45 4acos;

camocTosiTeIbHAsA padora: 57, KOHTPOJIb - 27.

4. Ilnanupyemble pe3yJibTaThbl 00y4eHHs 10 JUCHUILUINHE, COOTHECEHHbIE €

IVIAHUPYEMbIMH pe3yJibTATAMM 0CBOCHHUS 00Pa30BaTeIbHOM MPOrpaMMbl



[Inanupyemsle pe3yabTaThl OCBOCHUS
00pa3oBaTeIbHOMN MTPOrpaMMBbI
(popmupyembie KOMIETEHITUH)

[Tnanupyemble pe3ysbTaThl 00y4eHHUs 10 JUCLIUILIINHE

M-OIIK-1.1. Ucnions3yeT cyiecTByomume
U pa3pabaTbIBaeT HOBbIE METOUKH
TIOJTYYCHHS ¥ XapaKTePU3ALUH BEIIECTB
MaTepuaoB JJIs peLIeHus 3a1a4 B
M30paHHOM 00JIACTH XUMHUH WJIM CMEXKHBIX

HayK

Baajners: BiaseTs cepTUUIMPOBAHHBIMH
METOTMKAMH XMMHYECKOTO aHaIN3a Pa3InIHbIX
OOBEKTOB.

YMeThb: HCIIOJIb30BaTh UMEIOIIeecs: 000pyI0BaHNE B
COOTBETCTBHH C TPEOOBAHUAMH CEPTUPUIIMPOBAHHBIX
METO/IUK.

3HaTh: NpaBuiIa IPOBEICHUSIX XUMHYECKOTO aHAITN3a B
COOTBETCTBHH C METPOJIOTHYECKHMH TPEOOBAHUSIMHL.

M-OIIK-1.2. Ucnionb3yeT coOBpeMeHHOE
000pyI0BaHUE, IPOrPAMMHOE
obecrieueHre u MpohecCUOHATTLHBIEC 0a3bI
JIAHHBIX JUIS PEIICHHUS 33/1a4 B U30paHHOU
00J1aCTH XUMHUH WIH CMEKHBIX HayK

BiaeTb: KOMIIBIOTEPHBIMH [TPOTPaMMaMHU
CTaTUCTHYECKOH U Tpaduueckoit 00paboTKu
AKCTIEPHIMEHTATIBHBIX IAHHBIX.

YMeThb: npe/ICTaBUTh Pe3yJIbTaThl IPOBEICHHBIX
U3MEPEHHUI B COOTBETCTBUH C PEKOMEHTALIUSIMU
HIOINAK.

3HaTh: METOIMKHU CTATUCTUYECKON 00pabOTKH
PE3YJILTaTOB HAYYHOT'O IKCIIEPUMEHTA.

M-OIIK-2.1. ITpoBOaUT KpUTUUECKUI
aHaJIu3 pe3yJIbTaTOB COOCTBEHHBIX
9KCIEPUMEHTAIILHBIX M PACUETHO-
TEOPETUYECKUX PAdOT, KOPPEKTHO
UHTEPIIPETUPYET UX

Buajerb: HaBbIKaMU KaJTMOPOBKH HUCIIONB3YEMbIX
pruOOpPOB U 000PYIOBAHUSL.

YMeTb: IPOBECTHU MTPOBEPKY paOOTOCIIOCOOHOCTH
UCIIOJIb3yEMbIX IPHOOPOB U MX COOTBETCTBUS
METPOJIOTMYECKUM TPEOOBaHUSIM.

3HaTh: Hay4HbIE IPUHIIMITBI KATMOPOBKU
UCIIOJIb3YEMOr0 000pYA0BAHMUSL.

M-OIIK-2.2. ®opMyaupyeT 3aKIF0UeHUs
Y BBIBOJIBI 10 pe3ysibTaTaM aHalu3a
JIMTCPATYPHBIX JaHHBIX, COOCTBEHHBIX
9KCIEPUMEHTAIILHBIX M PACUETHO-
TEOPETUYECKUX PadOT B U30paHHOM
00J1aCTH XUMUH WK CMEXHBIX HAyK

Baaners: MeTo1aMy Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO OIPE/IEIICHHSI BEILIECTB B HEBOAHBIX
pacTBopax.

YMeTb: 10100paTh HEOOXOAUMBIM PACTBOPUTEIND VIS
aHaJIM3a TOro WIM MHOT'O BELIECTBA UM CMECH
BEIIIECTB.

3HaTh: CBONCTBA HEBOJHBIX PACTBOPUTENEH, UX
B3aMMO/JIEICTBUE C PACTBOPEHHBIM BEILIECTBOM,
00J1acTu MPUMEHEHUsI, 0COOEHHOCTH MTPOTEKAHUS
XMUMHYECKHX PEAKLIUH B HEBOAHBIX PacTBOPAX,
COBPEMEHHBIE B3IJIS/Ibl HA IPUPOAY KUCIOTHBIX U
OCHOBHBIX CBOVCTB BEIIECTB.

5. @opma NPOMEKYTOUHOM aTTeCTAIIMU U CEMECTP MPOXO0KIEHHUSI

9K3aMeH BO 2-M CEMECT]E.

6. SI3bIK MpenoIaBaHus PYCCKUil.




Il. Conep:kaHue TMCHUILUIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jiesiaMm) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJMYECTBA AKAJeMHYECKMX YaCcOB M BHJIOB

YUeOHBbIX 3aHATHH

Haumenosanue pa3aenoB | Beero AyIUTOpPHBIC 3aHATHS CamocrosTenb

U TEM yacoB | Jleknuu | JlaGopatop | Kontposb Hasi paboTa
HBIE PabOTHI

Tewma 1. Pa3zButue xumuu 7 1 3 1 2

HEBOJIHBIX PaCTBOPOB

Tewma 2. Teopun KUCIOT U 8 1 3 1 3

OCHOBaHHI

Tewma 3. Bnusinue 10 1 3 2 4

pacTBOpHUTEIIEH Ha
CBOWCTBA KUCIIOT U
OCHOBaHHI

Tema 4. U3mepenue pH B 10 1 3 2 4
HEBOJIHBIX U CMEIIIaHHBIX
pacTBopax

Tema 5. Kitaccudukanus u 9 1 3 1 4
OCHOBHBIC
XapaKTEPUCTHKH
HEBOJIHBIX PaCTBOPOB
Tema 6. AMdoTepHbIe 10 1 3 2 4
pactBoputenu. CHupThL.
Tema 7. KuciotHsie 10 1 3 2 4
pactBopurenu. be3BogHas
cepHasi KMCIIOTa.

Tema 8. bezBoanast 10 1 3 2 4
YKCYCHasi KMCJIOTa.
Tema 9. XKunkuii 10 1 3 2 4
(bTOpHCTHIN BOIOPOI
Tema 10. OcHoBHBIE 10 1 3 2 4
pactBoputenu. Kuakuii
aMMHaK.
Tema 11. XKunkne 10 1 3 2 4
OpPTraHUYeCKHEe aMHUHBI
Tema 12. Jlunonsipusie 10 1 3 2 4
arnpOTOHHBIE
pacTBOpUTEINH.
JuMeTiicyab(hOKCH/I.
Tewma 13. Opranuueckue 10 1 3 2 4
aMM/Ibl
Tema 14.Ketonsl 10 1 3 2 4
Tema 15. AnpoToHHbIE 10 1 3 2 4
pacTBOPUTEIH.
VYTIi1eBo10pOabl U UX
raJIOTeHITPON3BOHbIC

Hroro | 144 15 45 27 57




I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VYyebHas nporpamma —
HauMCHOBAHUC
pas3zenoB U TeM

Bun 3agartus

O0pazoBarenbHble TEXHOJIOTHH

Tema 1. Pa3zBurtue Jlekuus TpaauMoHHbIE (PpOHTATBHAS JISKIIHS, PEIICHUE
XUMHUH HEBOIHBIX JlaboparopHas | ynpakHEeHHUIT), HTHPOPMAIIMOHHBIE (ITOKa3
pacTBOpOB pabota B MIpE3EHTALMI ) TEXHOJIOTHSI UCCIIE10BATENIbCKON
XUMHUYECKON NEeSTeNIbHOCTH (XUMHUYECKUN SKCIIEPUMEHT)
7a0opaTopuu | TEXHOJIOTHUS MOJYJIBHOTO U OJI0YHO-MOIYJIHHOTO
o0yueHus 310pOBbecOeperane TeXHOJIOTUN
Tema 2. Teopun Jlekuus TpaauMOoHHbIE (PpOHTATBHAS JICKIHS, PEIICHUE
KHUCTIOT U ocHOBaHuil | JIabopaTopHasi | ynpakHeHui), uHpopmalroHHbIe (TI0Ka3
pabora B MPE3CHTAIINI ) TEXHOJIOTHSI UCCIIEIOBATEIBCKON
XUMHUYECKON NEeSTENIbHOCTH (XMMHYECKUI SKCIIEPUMEHT)
7abopaTopuu | TEXHOJIOTUS MOJYJIBHOTO U OJI0YHO-MOIYJIHHOTO
o0yueHus 310pOBbecOeperane TeEXHOJIOTUN
Tema 3. Bnusiaue Jlexuus TpaaulMOHHbIE (PpOHTATBHAS JIKIIHSI, PEIICHNE
pacTBopuTeliel Ha JlaGopatopHasi | ynpaxHeHU# ), THPOPMALMOHHBIE (TI0Ka3
CBOICTBA KHUCIIOT U paborta B Mpe3eHTAIH{ ) TEXHOJIOTHS UCCIIEeI0BATENIbCKON
OCHOBaHUI XUMHUYECKON NEeSTENbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
1abopaTopuu | TEXHOJIOTHSI MOAYJIBHOIO U OJIOYHO-MOYJIbHOTO
o0yueHus 3I0pOBbEcOEepErane TEXHOJIOTUN
Tema 4. 3mepenue Jlexuus TpaauluoHHbIE (PpOHTATIBHAS JIEKIUS, PEIICHUE
pH B HEBOJHBIX U JlaGopatopHasi | ynpaxHeHuH ), THPOPMALMOHHBIE (TI0Ka3
CMEIIIaHHbIX paborta B MIpe3eHTAIIHI{ ) TEXHOJIOTHS UCCIIeI0BATENIbCKON
pacTBopax XUMHUYECKON NEeSATENIbHOCTH (XMMHUECKUN IKCIIEPUMEHT)
nabopaTtopuu | TEXHOJOTHS MOAYIHHOTO U OIOYHO-MOYJIHLHOTO
00y4YeHHS 3I0pOBbECOEPETAIONIIE TEXHOIOTHH
Tema 5. Jlexuus TpaaulMOHHbIE (PpOHTATIBHAS JIEKIIUS, PEILICHUE
Knaccudukanus u JlaboparopHas | ynpaxHeHMI), THPOpPMAIIMOHHBIE (ITOKa3
OCHOBHBIE pabota B MIPE3EHTALMI ) TEXHOJIOTHSI HCCIIEN0BATENIBCKON
XapaKTepUCTUKU XUMHUYECKON NEeSTENIbHOCTH (XMMHUYECKUN IKCIIEPUMEHT)
HEBOJHBIX PACTBOPOB | JIAOOPATOPUHU | TEXHOJIOTUS MOAYJIBHOTO U OJIOYHO-MOAYJIBHOTO
00y4eHus 310pOBhecOeperaroue TEXHOJIOTUN
Tema 6. Amdorepnsie | Jlekuus TpaJUIMOHHbIE ((HPOHTATIBHAS JEKIMS, PELICHNE
PacTBOPUTEIIH. JlaboparopHas | ynpaxHeHMI), THPOpPMAIIMOHHBIE (ITOKa3
CrupTsl. pabota B MIPE3EHTALMI ) TEXHOJIOTHSI HCCIIEI0BATENBCKON
XUMHUYECKON NEeSTENIbHOCTH (XMMHUYECKUN SKCIIEPUMEHT)
7a0opaTopuu | TEXHOJIOTUS MOJYJIBHOTO U OJI0YHO-MOYIBHOTO
00y4eHus 310pOBhecOeperaronue TEXHOJIOTUN
Tema 7. Kucnornsie Jlexuus TpaJUIMOHHbIE (HPOHTATIBHAS JEKIUS, PELICHUE
PacTBOPUTEIIH. JlaboparopHas | ynpaxHeHMI), THPOpPMAIIMOHHBIE (ITOKa3
be3BonHas cepHas pabota B MIPE3EHTALMI ) TEXHOJIOTHSI HCCIIEI0BATENBCKON
KHCIIOTA. XUMHUYECKON NEeSATENIbHOCTH (XUMHUYECKUN SKCIIEPUMEHT)
7a0opaTopuu | TEXHOJIOTUS MOJYJIBHOTO U OJIOUHO-MOYIHHOTO
00ydeHus 310pOBhecOeperaroIiue TEXHOJIOTHN
Tema 8. bezpognas Jlexuus TpaaUIMOHHbIE (HPOHTATIBHAS JEKIU, PEIICHNE
YKCYCHast KUCJIOTA. JlaGopatopnast | ynmpaxHeHu# ), nHGOPMAaIMOHHbIE (TIOKa3
pabota B MIPE3EHTALMI ) TEXHOJIOTHSI HCCIIEN0BATENbCKON
XUMHUYECKON NEeSTeNIbHOCTH (XUMHYECKUN IKCIIEPUMEHT)
7a0opaTopuu | TEXHOJIOTUS MOJYJIBHOTO U OJIOYHO-MOIYIHHOTO

00ydeHus 310pOBhecOeperaroniiue TEXHOJIOTHN
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Tema 9. XKunknii Jlexuus TpaaUIMOHHbIE ((PPOHTATBHAS JCKIHS, PELICHUE
dbropucteiii Bogopoa | JlaboparopHast | ynpakHeHHUi ), nHOOpMaImoHHbIE (TTOKa3
paborta B MPE3EHTALIMI ) TEXHOJIOTHSI UCCIIEIOBATENBCKON
XUMHUYECKOU NEeSATENIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
7abopaTopur | TEXHOJIOTHS MOJYJIBHOTO U OJI0YHO-MOTYJIHHOTO
o0yueHus 310pOBbecOeperarne TeEXHOJIOTUN
Tema 10. OcHoBHBIE Jlekuus TpaauMOHHbIE (PpOHTATBHAS JICKIIHS, PCIICHUE
PacTBOPUTEIIH. JlaGopaTtopHasi | ynpaxHeHu# ), HHGOPMAaIMOHHbIE (TIOKa3
Kunkui ammuax. pabota B MIpE3EHTALMI ) TEXHOJIOTHSI UCCIIEI0BATEIbCKON
XUMHUYECKON NEeSTeNIbHOCTH (XUMHUYECKUN SKCIIEPUMEHT)
7abopaTopuu | TEXHOJIOTHS MOJYJIBHOTO U OJI0YHO-MOTYJIHHOTO
o0yueHus 310pOBbecOeperaIe TeXHOJIOTUN
Tema 11. Kuakue Jlekuus TpaauMoHHbIE (PpOHTATBHAS JICKIIHS, PEIICHUE
opranuueckue amunbl | JIabopatopHasi | ynpakHeHui), uHpopMaloHHbIe (TIOKa3
pabora B MPE3EHTAIINI ) TEXHOJIOTHSI UCCIIEIOBATEIBCKON
XUMHUYECKON NEeSTENIbHOCTH (XMMHYECKUI SKCIIEPUMEHT)
7abopaTopuu | TEXHOJIOTUS MOJYJIBHOTO U OJI0YHO-MOIYJIHHOTO
o0yueHus 310pOBbecOeperarIe TeEXHOJIOTUN
Tema 12. lunonsipusie | Jlexums TpaaAuIIMOHHbBIC ((pPOHTATIbHAS JICKIIMS, pELICHUE
arpOTOHHBIE JlaboparopHas | ynpaxxHeHHit), THPOPMAIIMOHHBIE (ITOKa3
PacTBOPUTEIIH. pabota B MIpEe3EHTAIMI) TEXHOJIOTUSI UCCIIEI0BATEIbCKON
JumetuncynbhoKcu. | XMMHUECKON NEeSTENIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
1abopaTopuu | TEXHOJIOTHSI MOAYJIBHOIO U OJIOYHO-MOYJIbHOTO
o0yueHus 3I0pOBbEcOEpErane TEXHOJIOTUN
Tewma 13. Jlekuus TpaAuIIMOHHBIC ((PPOHTATIbHAS JICKIIHS, PELICHUE
Oprannyeckue amuasl | JIabopaTopHasi | ynpakHeHuUi ), uHGpopMaloHHbIe (TIOKa3
pabora B MPE3CHTAIINI ) TEXHOJIOTHSI UCCIIEIOBATEIHCKON
XUMHUYECKON NEeSTENIbHOCTH (XUMHUECKUN SKCIIEPUMEHT)
1abopaTopuu | TEXHOJIOTHSI MOAYJIBHOIO U OJIOYHO-MOYJIbHOTO
o0yueHus 3I0pOBbecOeperarIre TEXHOJIOTHH
Tema 14.Ketonbt Jlekuus TpaAuIIMOHHbBIC ((PPOHTATIbHAS JICKIIHS, PELICHUE
JlaGopatopHasi | ynpaxHeHu# ), *HPOpPMAaLMOHHBIE (TTI0Ka3
pabora B MPE3CHTAIIHI ) TEXHOJIOTHSI UCCIIEIOBATEHCKON
XUMHUYECKON NESTeNbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
1abopaTopun | TEXHOJOTHSI MOAYIBHOTO U OJIOYHO-MOYJIBHOTO
o0yueHus 3I0pOBbecOEeperarne TeEXHOJIOTUN
Tema 15. Aipotonnsie | JIekuus TpaaAuIIHOHHBIE ((PPOHTATIbHAS JISKIIHS, PEIICHUE
pacTBOPUTEIIN. JlaGopaTopHasi | ynpaxHeHu#), "HOpMaLMOHHbIE (TIOKa3
YrneBogopoibl U Ux pabora B MPE3CHTAIINI ) TEXHOJIOTHSI UCCIIeIOBATEIHCKON
TaJIOTeHIIPOU3BOJIHBIE | XMMHUECKOH NEeSTENbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
1abopaTopun | TEXHOJOTHSI MOAYIBHOIO U OJI0YHO-MOYJIBHOTO

o0yueHus 30pOBbecOEepEraIne TEXHOJIOTUN

V. Ouenounnie

MaTepUAaJIbl

l'[pOMC)KyTO‘IHOﬁ aTrrecranmmun

1. Tunosmbie

KOHTPOJIbHBIE
chopmupoBannoctu komnerenuuu M-OIIK-1.1. Ucnoab3yer cymecTByromme
U pa3padaTbiBaeT HOBbIE METOAMKHY MOJIyYCHUS U XapaKTepU3alluu BelecTB 1

3aJaHusA

ISl NpoBeeHusl  TeKyllei

AJIst NPOBEPKH

6

YPOBHH



MATEePHAJIOB JJIsl pelleHus 32/1a4 B H30pPaHHOM 00/1aCTH XMMHWH MJIM CMEKHbIX

HayK
Jran TunoBbie KOHTPOJIbHbIE 32IaHUA JI OLIEHKHU Moka3atenu u
¢dopmupoBanus 3HAHWI, yMEHM i, HABBIKOB (2-3 nmpumepa) KpUTEepHUU
KOMIIeTEeHIIUH, B OLlCHUBAHUS
KOTOPOM y4acTBYyeT KOMIIeTCHIIUH,
AUCHMILINHA HIKaJa
OLICHUBAHUS
Bnaners: Briasets (Ketic muist Bnaziets + yMeTh) 1 Gamn 3a
cepTu(UIMPOBAaHHBIMU KK JIbII
METOAUKAMU Keiic 1: 13BecTHO, 4TO KpEMHUHOPraHUYECKHE IIPaBUJIbHBIN
XUMHUYECKOI'0 aHAIN3a | COEMHEHUSI MOTYT PACTBOPATHCS B )KHJIKOM OTBET.
pa3UUHBIX 00BbEKTOB. | (hropucToM Bogopoae. HazoBute yciosus,
KOTOpPBIE HEOOXOAMMO COOTIOAATh, YTOOBI
MPOBECTH TAKOU OIIBIT:
A. Temneparypa;
b. maTepuan, U3 KOTOPOTO MOXKET OBITH
U3TOTOBJIEHO 000pPY/I0BaHUE;
B. Mepsl npejocTOpOKHOCTH.
Ywmers: ucnonszoBark | Keiic 2. Heo6xomumo nposectu pH- 1 Gamn 3a
HMeEIoIIeecs MOTEHIMOMETPUUECKOE TUTPOBAHUE PACTBOPA KaKJIbII
00opyIoBaHuE B MaJIbMUTUHOBOW KUCJIOTHI B MeTaHoje. Ha3oBure MPaBUIbHBIN
COOTBETCTBHH C YCIIOBHSI IPOBEJICHUS SKCIIEPUMEHTA: OTBET.

XUMHYECKOTO aHaIn3a
B COOTBETCTBHUH C
METPOJIOTUUECKUMU
TpeOOBaHUSMH.

TpeOOBaHUAMH A. TutpaHnr;

cepTuduIMpoBaHHbIX | b. UHIUKaTOPHBIN 37EKTPOT,

METOJIHK. B. DnekTpon cpaBHEHUSI.

3HaTh: npaBuia Tecr 1. Ykaxute npaBuwibHbIl 0TBET. [Ipn
IIPOBE/ICHUSAX onpeneneHun pH BOIHO-3TaHOJIBHOIO pacTBOpPA B

A. CTeKIsIHHBIN;
b. KanomenbHbIii;
B. IInaTnHOBBII.

Tecr 2. Ykaxurte npaBuibHbIi oTBeT. [Ipn

KHCJIOTHI €€ CTCIICHD IMCCOIHUAINH:
A. YBennuupaercs;

b. Ymensnmmaercs;

B. OcraeTrcs HEeM3MEHHOM.

KaueCTBC MHAUKATOPHOI'O UCIIOJIB3YCTCs SJICKTPOL:

J00aBJIEHUH alleTOHA B BOAHBIN pacTBOpP YKCYCHOM

2. TunoBble KOHTPOJIbHBbIE 3aaHMsI /IJIsl IPOBEPKH YPOBHS
chopmupoBannocTu komnereHnuu M-OIIK-1.2. Ucnosb3yeT coBpeMeHHOE
00opya0BaHMe, IPOrPaMMHOe of0ecnieueHne U npodeccuoHaIbHbIE 0a3bl
JAHHBIX JJIS peleHusl 3a1a4 B M30paHHOM 00J1aCTH XMMHUHU MJIM CMEKHBIX

HaYK
Jran TunoBbie KOHTPOJIbHbIE 321aHUA I OLIEHKHU Iokasarenu u
(popmupoBanus 3HAHMii, yMEHHUi, HABBIKOB (2-3 npuMepa) KpUTEepUH
KOMIIETEHIIUH, B OLlCHUBAHUSA
KOTOPOM KOMIIETEHIIUH,
y4acTByeT HIKaJ1a
AMCUMILINHA OLICHUBAHUSA




HM3MEpEHUII B
COOTBETCTBHHU C

M3MEpPEHUIl B COOTBETCTBUHU C TPEOOBAHUSIMU
NIOITAK

Ipomexyrounnbiii | Kelic Ha Bi1ageTs + ymeTh 1 Gamn 3a
Baagers: MPaBWIBHO
KOMIIBIOTEPHBIMU 3aganue 1. C ucnonb3oBaHUEM ITPOrPAMMBI BBIIIOJIHEHHOE
porpaMMaMu Excelnaiiaure MonsspHbIii KO3 HUIHEHT 3aJlaHne
CTaTHUCTHUYECKON U MOTJIOLIEHUS, UCITI0JIb3YS JaHHbIE, IPEACTAaBICHHBIE B

rpaduIecKou [Ipaktuueckom 3ananuu 1. [IpencraBpre pe3ynbraT

00paboTKn U3MEpPEHUI B COOTBETCTBHH C TPEOOBAHUSIMH

skcriepumenTanbHbix | MTIOITAK

JTAHHBIX.

Ymern: 3ananue 2. C ucnosb3oBanueM nporpammbl Origin 1 6amr 3a
MIPEJICTaBUTh HaIuTe MOJIIPHBIA KOA(PPHUIMEHT MOTIOMICHUS, IIPaBUJIbHO
Pe3yNIbTaTh WCIIOJIB3YS IaHHBIE, [TPE/ICTaBJICHHbIE B BBIMIOJTHEHHOE
MIPOBEICHHBIX [TpakTueckoM 3ananuu 1. IlpeacraBbre pe3ynbraT 3a/1aHue

I'. Tucnepcun.

Tect 2. CTaTUCTUYECKOMN TUIIOTE30M HA3BIBAIOT
YTBEPKJICHHE, T03BOJIAIOIIECE ONPEACIIUTD:

A. Hanmuue rpy0Ooro nmpomaxa;

b. BennunHy cTaHAapTHOTO OTKJIOHEHMS;

B. YpoBeHb n10BepUTENBHON BEPOSITHOCTH;

I'. MuHuMansHO€ YUCII0 U3MEPEHUH.

PpEeKOMEHIAUSIMU
HIOITAK.

3HATH: METOIUKA Tect 1. YkaxuTte npaBuiibHbIM 0TBET. OT KaKOro U3 1 Ooaur  3a
CTaTUCTUYECKOMN MIPEACTABICHHBIX HUXKE MapaMeTPOB 3aBUCUT IPABUIILHBINA
00paboTKH koa(durment CteroacHTa? OTBET
pe3yIbTaToB A. Cpennero apumMeTH4ecKoro;

HAY4HOTO b. CtangapTHOrO OTKJIOHEHUS;

JKCIIEPUMEHTA. B. Yucna nsmepenuii;

3. TunoBble KOHTPOJIbHBbIE 3aaHMsI /IJIsl IPOBEPKH YPOBHS
chopmupoBanHocTu komnereHuu M-OIIK-2.1. IIpoBoauT KpUTHYECKH
aHAJIM3 Pe3yJIbTATOB COOCTBEHHBIX IKCIEPUMEHTAIbHBIX H PACYETHO-

TEOPEeTHYECKNX PA00T, KOPPEKTHO MHTEPIPETUPYET UX

Jran TunoBbie KOHTPOIbHBIC 32JaHUSA AJI51 OLEHKH IToxa3artenun n
(popmupoBanus 3HAHUI, YMeHHN i, HABbIKOB (2-3 npumepa) KpHUTepHHU
KOMIIETCHIIUH, B OLICHHBAHUS
KOTOpPOM KOMIIeTeHIIUH,
y4acTByer KaJa
AUCHHUILUINHA OlLIeHMBAHUSA
IIpomexyrounbiii | Keiic (Ha B1ageTs + ymers): 1 6amn 3a
Buanersb: HaBbIKaMu IPAaBUJIbHO
KaJIMOPOBKU 3ananme 1. [IpoBepbTe 21EKTPOAHYIO DYHKIUIO BBITNIOJTHEHHOE
UCIIOJIb3yEMBIX CTEKJITHHOTO 3JIEKTPO/Ia B COOTBETCTBHH C 3a/1aHNe
npuOOpoB U metoaukoi JlaboparopHoit paboTsr 1.

000pyIOBaHMS.

YMern: mpoBecTu 3ananme 2. [IpoBeaure kanuOpoBKy MepHO mocyasl | 1 Oamn 3a
MIPOBEPKY B COOTBETCTBUU ¢ MeToauKoi JlabopaTopHOil pabOThl | MpaBUIbHO
paboTtocrnocoOHOCTH | 2. BBITIOJTHEHHOE
HCIOJIb3YEMBIX 3a/laHue
npubOPOB U UX

COOTBETCTBHSI




METPOJIOTHUECKUM
TpeOOBAHUSIM.
3HaTh: Hay4HbIE 3ananme 3. [IpoBepbTe KAIMOPOBKY 1 Gamn 3a
TPUHIIIIBI criektpooromeTpa CP-2000 B COOTBETCTBUU C MPaBWIBHO
KaJInOpOBKU metoaukoi JlaboparopHoii paGoTsr 3. BBIIIOJIHEHHOE
UCIIOJIb3YEMOTI'0 3aJaHue
000pyIOBaHUSL.

4. TunoBbIe KOHTPOJIbHbIEC 3alaHuA JJIA IMPOBEPKU YPOBHHA

chopmupoBannoctu komnereHuuu M-OIIK-2.2. ®@opmyaupyer 3aK/JII0YeHUSs
U BBIBOABI M0 Pe3yJIibTATAM AHAJIN3a JHMTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
IKCHEPUMEHTAIbHBIX U PACYETHO-TEOPETHYECKUX PA0OT B M30PaHHOI 00/1aCcTH
XHMHHU WM CMEKHBIX HAYK

pacTBOPEHHBIM
BEIIICCTBOM,
obJactu
MIPUMEHEHHUS,
0COOEHHOCTH
MIPOTEKAHUS
XUMHAYECKHUX
peakuui B
HEBOJIHBIX
pacTBopax,
COBpPEMEHHBIC
B3IJIS10BI HA

b. Iumeruncynbdokcus;

B. I'excametundochorpuamu;
I'. Tuxsopmeran;

. Iumetmindopmamu.

Tect 2. Ykaxxurte npaBuiibHbINA 0TBET. CIIOCOOHOCTHIO

pacTBOpATH O€JIKHU, HEe pa3pyliasi UX XUMHUYECKOI
CTPYKTYpBI 00J1a/1a€T:

A. Kuaxuit TopucTbIil BOIOPOL;

b. J)Kunknit aMmMuak;

B. be3BoHas ykcycHast KMCIIOTA.

Itan TunoBble KOHTPOJIbHbIE 3aJaHUSA VISl OLIEHKH IMoxka3zaTenu n
(popmupoBanus 3HAHUI, YMeHHN i, HABBIKOB (2-3 mpumepa) KpUTEpHUHU
KOMIIeTeHI[UH, B OlLleHUBAHUS
KOTOPOM KOMIIeTeHIIHH,
y4yacTByeT HKaJja
AMCHMILINHA OLIEHUBAHUS
Baanern: (Keiic nns BnageTs + ymMeTh) 1 Gamn 3a
METOJaMHU KaXJ10€
Ka4eCTBEHHOT'0 U Keiic 1: Heo0x01MM0 KOTUYECTBEHHO OIPENETUTh MPaBUIIbHO
KOJIMYECTBEHHOTO mudEeHUITaMIH METOJIOM TUTpoBaHus. HazoBure Ha3BaHHOE
OIpeIeTICHUS YCIIOBUS DKCIIEPUMEHTA! BEIIECTBO.
BELIECTB B A. PacTBOpuTens;
HEBOJIHBIX b. Tutpant;
pacTBopax. B. Mnnukatop.
YmMmern: nogobpars | (Kelic ans Bnagets + ymeTh) 1 Oay 3a
HEOOXOIMMBIN KaXJ10€
pactBoputens it | Keiie 2: Heo6XxoauMo KOIMYECTBEHHO OMPEAETUTh MPaBUIIbHO
aHaJIu3a TOro WIN HEPaCTBOPUMYIO B BOJIE BBICIITYIO KapOOHOBYIO Ha3BaHHOE
WHOTO BEIIECTBA KHUCTIOTY (HalpuMep, CTEApUHOBYIO) METOJIOM BEIIECTBO.
WJIM CMECH BEILIECTB. | TUTpOBaHUs. HazoBUTE yCIOBHS SKCIIEPUMEHTA!

A. PacTBOpuTens;

b. Tutpanr;

B. Mnaukarop.
3HaThb: CBONCTBA Tecrt 1. YKkaxuTe NpaBUIbHbIE OTBETHI. 1 6ann 3a
HEBOJTHBIX K numonsipHbIM aripOTOHHBIM PACTBOPUTEISM KaKIbI
pacTBOPUTENEH, UIX | OTHOCSITCS: MPaBUIIbHBIN
B3aMMOJICHCTBHE C A. DTunenauamug; OTBET.




npupony
KHCIIOTHBIX B
OCHOBHBIX CBOICTB
BEIIECTB.

V. YueOHo-MeToanYecKoe U HH(pOPMAIIMOHHOE o0ecTiedeHNe JUCIUILTHHbI
1) Pekomen tyemast JiuTeparypa

a) OCHOBHas1 TUTEpaTypa:

1.Banora (Konwiiosa), B. JI. AHamuTudeckas XUMusi U (PU3UKO-XUMUYECKHE METO/IbI
a"anmm3a : npaktukyM / B. /1. Banosa (Komeiosa), E. W. Tlapmmna. - 5-e uzn., crep. -
Mockga : U3znatenscko-Topropas kopnopaims «JlamkoB u K°», 2023. - 198 c. - ISBN
978-5-394-05402-0. - Tekct ; AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2082446 (nata oopamenwus: 02.10.2023).

2. AHarMTHYeCKash XMMUS: XUMIYIECKHE METOIbI aHai3a: YueOHoe mocobue / [Tox pex.
[Merpyxuna O.M. - Mocksa :JlaGoparopust 3Hanmit, 2017. - 467 c.: ISBN 978-5-00101-
554-3. - Tekcr : snekrponnsid. - URL: https://znanium.com/catalog/product/975091
(mata oopamenus: 21.06.2021).

0) JononHuTenpHas JUTEpaTypa:

. AHaNMTHYeCKasl XMMHUS: XUMHUYECKHE METOJIbI aHam3a: YuebHoe mocoowue / Ilox pen.
[Terpyxuna O.M. - Mocksa :Jlabopatopus 3nanuii, 2017. - 467 c.: ISBN 978-5-00101-
554-3. - Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/975091
(mara obparmenust: 21.06.2021).

1. AHanuTru4eckas XuMus : yaeOHuk [Dnextponnbiit pecypc] / H.M. Mosuan, P.I'.
Pomanona,T.C. T'opOynoBa [u np.]. — M. : UHOPA-M, 2017. — 394 c. —
(Beicuiee o0Opa3oBaHue). — Pexum JOCTyTa:
http://znanium.com/go.php?id=770791

2. AHamuTHdeckas XuMus: yaeoHoe mocooue / A.M. Amapues, T.I1. Anekcanaposa,
A.A. KazakoBa, O.B.Kapynuna ; MuHHCTEpCTBO 00pa3oBaHUs M HAyKHU
Poccuiickoii  ®enepanun, HoBocuOMpCKHMII TOCYNapCTBEHHBIM TEXHUYECKUUI
yauBepcuteT. - HoBocubupck : HI'TY, 2015. - 92 c. : cxem., Tabxa. - bubnuorp.: c.
86-87. - ISBN 978-5-7782-2710-1 ; To e [DnekTpoHHBIH pecypc]. - Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=438291

2) IIporpamMHOe oOecTicUeHUE

a) JIureH3noHHOe MporpaMMHOE 00ECTICUeHHE

MS Windows 10, MS Office 2016

0) CBOOOIHO PACIPOCTPAHIEMOE ITPOrPaAMMHOE 0OSCIICUCHHE
Google Chrome
Sunexc bpaysep

Kaspersky Endpoint Security 10
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Muorodynkimonansheiii pegaktop ONLYOFFICE

OC Linux Ubuntu

3) CoBpemeHHbIe TNPO(ECCHOHAIBHBIC 0a3bl JaHHBIX M HH(POPMAIMOHHBIC
CIPABOYHBIC CUCTEMBI

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

4) [lepeyeHp  pecypcoB  MH(POPMAIMOHHO-TEIICKOMMYHHUKAIMOHHON — CETH
«HTEepHETY», HEOOXOMMBIX JUISl OCBOSHUS AUCIUTIIIMHBI

1. DnexTponHas OMOMMoTeKa o XuMuK ¥ Texuuke http://rushim.ru/books/books.htm
2. Xummdeckuii moptaia ChemPort.Ru http://Amww.chemport.ru

3. DnekTpoHHas 6MOIMoTeKa yueOHBIX MaTEpHUAIOB 10 XUMuUM Ha roptaie Chemnet
http://Mmww.chem.msu.su/rus/elibrary

Poccuiickuii XUMUKO-aHATUTUIECKHi opTat Nttp://maww.anchem.ru/

Caiir o xumun hitp://xumuk.ru/

Caiir Chemworld.Narod.Ru -Mwup xumun http://chemworld.narod.ru

o 01k~

VI. Meroauueckue MaTepuajbl [Jisi 00y4alOIMXCA 10 OCBOECHHIO

JMCHUILIMHBI

3amaHus 11 CAaMOCTOATEILHOM PadoThI CTYICHTOB:

1. HamuiumTe peakiuy aBTONpOTOM3a O€3BOAHBIX CEPHON U MypPaBbHUHOM KHUCIIOT,
MeTaHosa. Ha30BUTE MOHBI TMOHUS U JIATA.

2. Ha3zoBuTe caMble CHIIbHBIE KUCIIOTY U OCHOBAHHE B BOJIE, ATAHOJIE, )KHIKOM

aMMUaKe.

Ykaxure pH HeWTpabHOU Cpelibl B BOJAE, )KUAKOM aMMHAKE, ITAaHOJIE.

[IpuBenuTe npumepsl HUBETUPYIOIIEro u auddepentupytromiero 3¢pdexKToB

pacTBOPHUTEIIS.

Kak u3menurcs cuna audTiiaMmuHa B 0€3BOJHON MypaBbUHON KUCIOTE?

B xakux ciyyasx qusneKTpuyeckas NpOHUIAEMOCTh CHIIBHO CKa3bIBAETCS Ha

pEaKLMKU MEXKY KUCIIOTOM U OCHOBAaHHUEM, B KAKUX CIIy4dasiX €€ POJib

HE3HAYUTEJbHA?

7. Kakumu npeumyIiiecTBaMu 00J1a71a€T METOJT THTPOBAHMSI B HEBOJIHBIX cpefax?

B~ W

o o

BOHpOCI)I IJIS MOATOTOBKH K IK3aMEHY 110 JTUCHUILJIMHE

1. Pa3BruTHE XMMUU HEBOJHBIX PACTBOPOB.

2. Teopus kucnot u ocHoBanuii bpencrena—Jloypu

3. Knaccudukanyst HEBOJHBIX PaCTBOPUTETIEH.

4. BaxxHeuIMe XapaKTEPUCTUKU HEBOAHBIX PACTBOPUTEIIEH.
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5. ConpBaranys B HEBOJHBIX M CMEIIAHHBIX PACTBOPAX.

6. OcoOEHHOCTH TNPOTEKAHMsI KUCIOTHO-OCHOBHBIX, OOMEHHBIX, OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKLUN B HEBOJHBIX PACTBOPAX.

7. DIEKTpOAHBIE TOTCHIMAJIBI B HEBOAHBIX PACTBOPAX.

8. KHCIOTHOCTP HEBOAHBIX M CMEIIAHHBIX pacTBOpoB. Illkama KHUCIOTHOCTH
pacCTBOpPUTEITIEH,

9. Omnpenenenne pH HEBOJHBIX M CMEIIAHHBIX PACTBOPOB, MHCTPYMEHTAJbHBIE
METO/bI, JIEKTPOIHBIE CUCTEMBI.

10. Husenupytomee u auddepeHuupymoiiee aeicTBue pacTBoputeneil. Bnusnue
KHCJIOTHO-OCHOBHBIX CBONCTB, JIUBJIEKTPAYECKON IIPOHUIIAEMOCTH,
COJIbBATHPYIOLIEH  CHOCOOHOCTH  pPACTBOPUTENS  HA  BJIEKTPOIUTHYECKYIO
JVICCOLHALNIO PACTBOPEHHOIO BELIECTBA.

11. Kucnorssle pactBoputenu. OCOOEHHOCTH MPOTEKAHUS XUMUYECKUX PEaKuil B
KHUCJIOTHBIX pacTBOpUTENSAX. O0JIaCTH NPUMEHEHUS! KUCIOTHBIX PaCTBOPUTENIEH.

12. OcHoBHBIE pacTBOpUTENU. OCOOEHHOCTH NMPOTEKAHUsI XUMUYECKUX PEaKUil B
OCHOBHBIX pacTBopuTessix. O0JacTi MPUMEHEHHSI OCHOBHBIX PaCTBOPHUTEIIEH.

13. Amdorepnsie pactBoputenu. OCOOEHHOCTH MPOTEKaHUSI XUMUYECKUX peakui
B cnupTtax. O6nactu npuMeHeHus: aM(OTEPHBIX paCTBOPUTEIIEH.

14. AnpoTtonHsie pactBoputear. OCOOEHHOCTH MPOTEKAHUS XUMUUECKUX peakui
B JUIIOJISIPHBIX APOTOHHBIX pacTBOpUTENSIX. O0MacTH NPUMEHEHHS JUIOJISPHBIX
aAIPOTOHHBIX PACTBOPUTENEH.

15. TutpoBaHue B HEBOJHBIX pacTBopUTesix. OOOpyI0BaHUE U TIPUEMBI PAOOTHI,
IPUMEHSEMBIE IPU TUTPOBAHUU B HEBOJAHBIX PACTBOPUTEIISIX.

16. Ilpumenenne mertona mossporpaduu s aHaAU3a BEIIECTB B HEBOJHBIX U
BOJHO-OpraHn4yeckux pactBopax. Obnactu npumeHeHus. O6opy10BaHuE.

IIpakTuyeckoe 3aganue 1.
[To manHBIM TaOIUIIBI TOCTPONTE TPA(UK, MPOBEAUTE €TO JINHEAPU3ALIUIO U
CTaTUCTHUYECKYIO 00pabOTKy IapaMeTpOB PErPECCHH.

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 JIa00PATOPHBIX padoT

JlabopaTopHasi padora 1. I[locTpoenue rpaayMpoBoYHOro rpapuka u pacuer
€ro MeTpPoJIOrH4eCKHX XapaKTepUuCcTUK

[lean paGoThl: OBiaeTh HABBIKAMH PA0OTHI C TPATYUPOBOUYHBIMU TparKaMHU.
3amaun: IlocTpouTh TpaxyupoOBOUYHBIN TpaduK IS TOTCHIIMOMETPUIECKOTO
onpenenenus pH. PaccuutaTe MeTpOJIOTHUECKHE XAPAKTEPUCTUKHU TMOTYYECHHOTO
rpaduka, OIIEHUTh TOYHOCTh aHAIN3a C €T0 UCIIOIH30BAHUEM.
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[Ipubopsl u matepuasbl: pH-meTp m000M Mapku, CTEKJISIHHBIN SJEKTPOJ s
u3Mepenust pH, anekTpoa cpaBHEHHUs, MarHUTHasE Mellanka Habop CTaHIapTHBIX
OydepHBIX pacTBOPOB.

B OCHOBE MOTEHIMOMETPHYECKUX M3MEPEHHI JIEKUT 3aBUCHMOCTH PaBHOBECHOIO
IOTEHIIMAJIa DJIEKTPOAa OT aKTHBHOCTH (KOHIIEHTPALIMHN ) ONPEAEIsiEMOro nona. s
usmepenuss pH HamOonee IMMIUPOKO HCHOAB3YETCS CTEKISHHBIA 3JIEKTPOI,
MOTEHIMAI KOTOPOTO
E = const + 0.059 lgay-.

B craraemoe const BXOJUT OOJIBIIOE YHCIO XaPAKTEPUCTHK, KOTOPHIC CO BpEMEHEM
MCHSIIOTCS B pe3yJabTaTe TaKWX MPOIECCOB, KaK THApATaIlMs, ICTHApaTarlus,
NpOTPaBIMBAHUE, 3arps3HCHHE, TOITOMY HEOOXOauMMa peryispHas rpaaydpoBKa
SIIEKTPOA [0 CTAHIAPTHBIM OY(EPHBIM CMECSIM.

No |CocraB cmecu pH (25°C)
1 |rerpaokcanar kaaus 0.01M 1.680

2 |ruapoTtapTpaTt Kajaus (HAaChIIEHHBIN ) 3.557

3 |runporaptpat Kanus 0,05M 3,776

4 |ruppodranar xkaaus 0.05M 4,004

5 |murumpodocdar kanus + ruapodocdar Hatpus 0.025M 6.863

6 |rerpabopar Hatpusg 0.01M 9.183

{ |\ruapokapOoHat HaTpud + kapOouat Hatpudg 0.025M 10.014

8 |rmapoxkcua Kajablius (HAChIIIEHHBIN) 12,050

B 3aBucuMocTH 0T TpeOyeMoil TOUHOCTH, TPAyHPOBKA MOXKET MPOU3BOJUTHCS IO
pa3IMYHOMY KOJIMYECTBY pacTBOPOB, HO XOTS Obl u3peaka HeoOX0auMO
IPOU3BOJMTH IIOJHYKO TpagydpoBKy II0 6 pacTBopaM, IOCTaBISEMBIM
MIPOMBITIIUICHHOCTHIO B BHJI€ Habopa - pacTBopbl NeNe 1,2.4,5.6,8. CoBpemennbie pH-
METpPbI MOTYT KaIMOpOBaTHCA IO JIBYM pacTBOpaM HEMOCPEACTBEHHO Ha mKainy pH,
OJIHAKO JIJIi 0COO0 TOYHBIX M3MEPEHUH MOXXHO HCIOIb30BaTh I'PajyHdpPOBOYHBIMI
rpapux  3aBucumoctd  JDJC  (pH). OCHOBHBIMHM  METPOJOTMYECKUMU
XapaKTEPUCTUKAMHU, OMHUCHIBAIOIIMMUA TOYHOCTh TAKUX HM3MEPEHUH, SBIISIFOTCS:
kodpdunmentet  perpeccun  (1,2), mumcmepcusi oneHku (3), AUCHEpCUU
ko3 duienToB perpeccu (4,5), koahuireHT Koppensiuuu (6), TOBEpUTETbHbII
WHTepBa TuHUU perpeccuu (7).
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BOJBIIMHCTBO 3THX XapaKTEPUCTHUK MOXKET OBITh PACCUYUTAHO MPU BBHIMOIHEHUU
00paboTKM JaHHBIX Mporpammoil Origin, OJHAKO, MOKHO BBIMOJHUTH PACUETHI
BPYUYHYIO 10 IPUBEJACHHBIM BbIIIE (POPMYIIaMm.

BrinonHeHue paboTh:

Bxmrounte pH-mMeTp B cetb M mporperb ero. lIpurotoBurs 6 crakaHOB €O
cTaHaapTHeIMU OydepHbiMu pactBopamu. llonroroButrs pH meTp k u3MepeHUIO
OJIC. Usmeputs DJIC crucTeMBbl CTEKISHHBIN 3JEKTPOA - DJIEKTPOJ CPABHEHUS BO
BCEX CTaHAAPTHBIX pacTBopax. [locTpouTs rpagyrpoBOUHbIN TpadUK U paccyuTaTh
€ro METPOJIOTHYECKUE XapaKTepUCTUKU No ¢opmynam 1 — 7 U CpaBHUTHh UX C
MOJIy4YeHHBIMH MPU TToMoly nakera Origin.

JlaGopaTopHas padora 2. KanuOpoBka MepHoii mocyabl

Mepnasi mocyna (MepHbIe KOJOBI, TMUIMETKH W OIOPETKH) ISl BBINOJTHEHUS
aHATMTUYECKUX U TIPETapaTUBHBIX pa0dOT JOJKHA OBITh IpOBEpeHa (KaaTuOpoBaHa).
OTa mnpoBepka TMPOBOJUTCA IyTEM ONPEACICHUS MacChl YHCTOM  BOJIBI,
3aMoOJHSIONIEH yKa3aHHBIM Ha MOCy/ne 00beM, WM BOJbI, BBUIMTOW W3 Hee (Ipu
onpenenieHHoW Temreparype). [Io macce BOAbl M YyCTaHaBIMBAIOT BMECTUMOCTh
MEPHOM MOCYbI.

Hwuxe npuBeaeHs! npeiesbl HOrpenrtHoCTed, JOMYCTUMBIE I CTEKISTHHON MOCY/IbI
neporo kinacca (TOCT 1770—74):

[TuneTkn

BMmectumocts, M o 2 5 10 25 50 100 200
Otknonenus, ma +0,005 =+0,01 =+0,02 +0,04 +0,05 +0,08 +0,1
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bropeTku
Bmectumocts, Mn 5 10 25 50 100
Otknonenus, mia +0,01 +0,02 +0,05 +0,05 =£0,10

MepHbie KOJIOBI
Bmectumocts, M1 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 JOMYCTUMBIE MPEAEbl MOTPEITHOCTEH YBEIUYECHBI
BaBoE. [IpoBepka BMECTMMOCTH MEPHOM MOCYJbI OCIOXHIETCS TEM, YTO O0BEM
CTEKJISIHHOM TOCYJbl, a TaKXe IUIOTHOCTb BOJABI W3MEHSIOTCS C W3MEHEHHEM
TemriepaTypbl. Kpome TOro, B3BelIMBaHUE MPUXOAUTCS IPOBOAUTH HE B IyCTOTE, A
B Bo3nyxe. st mpuBeneHus oobema BoJibl K 00beMy, 3aHuMaeMomy ero npu 20 °C,
MOJIB3YIOTCSL JaHHbIMU Tabu. 1. B Tabnuine ydTeHbl MONpPaBKU HA TEMJIOBOE
pacuMpeHre BOAbl M CTEKJIA MOCY/Ibl, a TAK)KE Ha pa3jinuve IIOTHOCTEW BOJBI U
pa3HoBeca MpU B3BEIIMBAHWM HA BO3AYXE JIATYHHBIM pa3HOBECOM (CpelHss
miotHOCTh JaTynu 8,4 r/cm®). Temmeparypa 20 °C npuHATa 32 CTaHIAPTHYIO
TeMIEepaTypy B OONBIIMHCTBE cTpaH. [l03TOMy Bce 00bEMBI U MACChI TyTEM pacyeTa
IPUBOJAT K 3TOM Temrepatype. B Tabnuue npusenena st remnepaTtypsl oT 10 1o
30 °C macca Boapl B rpammax, koropas mpu 20 °C 3aHMMaET B CTEKISTHHOU MTOCYAE
o0beM TouHO 1000 M. JIMCTUIIMPOBAHHYIO BOAY ISl IPOBEPKH KaTMOpPOBKH
NOCY/Ibl BBIAEP>KUBAIOT HE MEHee 1 4 BMecTe ¢ MOCYJI0il B KOMHaTe, rjae OyayT
IPOBOJUTH B3BEIIMBAHUE, JIJI1 TOTO YTOOBI BOJA U MOCYA MPUHSIN TEMIIEPATypPy
OKpYXarolero Bo3ayxa. Ecnm aTtMocdepHoe [aBlieHHME HE COBIAJAET C
Ta0JIMYHBIMU JAHHBIMH, @ UMEET KaKOe-IM0O MPOMEKYTOUHOE 3HAUEHHUE, TO OepyT
HauOosee Onmu3koe ero 3HadyeHue. OmmoOKka B u3MepeHun temmeparypsl Ha 1 °C
IPUBOJUT K OLIMOKE B ONPENIEICHUI BMECTUMOCTH cocya npumepHo Ha 0,02%.
KanuOpoBKka mumneTok

[TpaBuiibHOE M Bcerjna OAMHAKOBOE H3MEpeHHEe o0beMa MHUIETKOW 3aBUCHUT OT
crioco0a BbUIMBaHUS M3 Hee XuAKocTU. Kak mpu mpoBepke NMUNETKH, TaKk U B
mpoiiecce paboOThl HEOOXOAMMO BCEra MPUMEHATh OJMH U TOT K€ CIOCO0
BBUIMBAHUSA )KUJKOCTH U3 Hee. [ mpoBepKy BMECTUMOCTH MUINETKH HaOMparoT B
HEee BOJY JI0 METKU U CIIMBAIOT €€ yKa3aHHBIM CIIOCOOOM BO B3BELEHHBIN OIOKC C
KPBIIIKOM, 3aKpbIBalOT OIOKC M B3BEWIMBAIOT €ro ¢ ToyHocTthio 10 0,001 T.
Temneparypy BOAbl NPUHHUMAIOT PABHOM Temmeparype Bo3ayxa. lIpoBomsaTt He
MEHEe TpeX B3BEIIMBaHUN M HaxomaT cpeaHee. [lo Tabmuue HaxoAsT Maccy,
KOTOPYIO JIOJDKHA UMETh BOJA B YKa3aHHOM Ha MHUMETKE o0beMe (HOMUHAJIBLHOM)
IIPU TaHHOM Temneparype U aTMoc(hepHOM JlaBlieHUU. Pa3HOCTh MEXy TaOIMYHOM
U (pakTHUeCcKOM Kaccod BOJBI YKa3bIBA€T, HACKOJIBKO (haKTHUECKas BMECTHUMOCTh
MUIIETKH OTKJIOHSETCS OT HOMUHAJIBHOM.

[IpuBenenue o0beMa Bojbl K 00beMy, 3aHuMaeMomy eto npu 20 °C npu
yYKa3aHHOM J1aBJICHUU
Temmepa- [Macca Bojpb (B 1), 3anuMarotieit mpu 20 °C B CTEKIISIHHOM MMOCy 1e
typa, °C |o6bem 1000 mi
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Hasnenue 1011  |/laBnenue 984 |[daBiaenue 967  |J/laBnenue 933

rlla (760 mm pt. |rlla (740 Mmm  |rI1a (720 mMm pT. |rIla (700 Mmm

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. HomuHaneHass BMecTUMOCTh UneTkH 26,0 M. Temneparypa Bo3nyxa u
Bozbl 23 °C, atmocdepHoe nasienue 989 rlla (742 mm pt. c1.). Cpennsas macca
HAIOJHUBIIEH MUMIETKY BOJIbLI OKazajiach paBHOUW 24,884 1, a mo Tabiuile macca
BOABI JIOJDKHA COCTaBIATE 996,64*25/1000 = 24,916 r. Pa3sHocts B Macce
coctaBisieT 24,916 — 24,884 = 0,032 r. dakrudeckuii 00beM IMPOBEPSIESMOM TUTICTKH
MeHbIle HomuHaasHOoro Ha 0,032 mur, T. €. oH paBeH 25,00 — 0,032 = 24,968 wmu.
BoeluncieHre MOXXHO cliellaTh U MHaye, & UMEHHO MOJENIUTh HAWJECHHYIO Maccy
BO/IbI B 00beMe nunieTku (24,884 r) Ha Maccy BOJIbI, OTBEYAIOIEH BMECTUMOCTH B 1
MJI TIpH JJAaHHBIX ycinoBusaX. JTa macca coctapisger 0,001 oT TabnuuHOro 3HaYCHUS
996,64, 1. e. paBHa 0,99664. O6bem nuneTku OyaeT 24,884:0,99664 = 24,968 mu.
DTy BEIWYMHY W CJE€AyeT YYUThIBaTh B pacuerax MpH MOJb30BAHUMU JAHHOU
nuneTkon (okpyriuenue 24,97 min).

JlaGoparopHnas padora 3. KaanopoBka cnekrpodoromerpa

PeakTuBbI: cCTaHIAPTHBIN pacTBOP ISl KamuOpoBkH criekTpodoromerpa — 0,0400
r/n K,CrO,4 8 0,05 M BognoM pactBope KOH.

Oo6opynosanue: cnekrpodoroMmerp CD-26, KBapIieBbIe KIOBETHI C TOIIIIHMHOM CIIOS
I cM — 2 .
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Cd-26 — omHomyuyeBOM crHeKTpodoTOMeTp, TMpeaHa3HAYCHHBIN s
MOJIy4yeHUs] CIEeKTpoB B nuamnazoHe ot 186 mo 1100 um. Ilpubop ummeer nBa
MCTOYHUKA M3TydeHUs: U JBa (oTodneMeHTa. /(s paboThl B yiabTpaduoIeTOBOM
nuarazoHe (186 — 350 HM) ucnonb3yeTcs JeWTepueBas JjaMIiia U CYPbMSHO-
ne3ueBbii pororneMent. s pabotel B Buaumom auanaszone (340 — 1100 Hm)
UCITIOJIb3YETCSl raJOr€HHas JaMIla U KUCIOPOAHO-LIE3UEBBIN (POTOAIEMEHT.

Bkarouenue npubopa

Y cTaHOBUTE MEPEKITIOYATEIISIMU JaMITy U (POTOITIEMEHT, HEOOXOAUMBIE AJIs1 pAOOTHI.
O6o3HaveHus Ha ma”eNssx nmpuodopa: «/I» — nefitepuenas nammna, «H» — ranorennas
namma, «®» — cyppMsaHO-11e3ueBbIN (HoTOMEMEHT, «K» — KUCIOPOAHO-1I€3UEBbII.
3akpoiite (oTolrNeMeHT, MOCTaBUB pydky B mnojoxenue «3AKP». Bxmatouute
puodOp B CETh, KENATEIBHO Yepe3 CTadUIn3aTop HanpskeHus. Bkitouute TymoIiep
«CETb». Jomxubl 3aropetbes curHaibHas jamna «CETb» u curnanpHas namia
UCTOYHUKa u3nydeHus — «I» wim «H». Beokaure okono 1 waca mnist mporpesa
npubopa. Ycranosure pyuky « KOMIIEHCALIUS» na «0». YcTaHoBuTe HY>KHOE
3HA4YE€HUE JITIMHBI BOJIHBL. Y cTaHOoBUTE nepekiatouaresib «HYBCTBUTEJIBHOCTDb»
B MOJOXeHUE «1». YcTaHOBUTE Ha MyTH CBETOBOTO IOTOKAa KIOBETY C BOJOM.
VYcranosute nepeximouarenb «OTCUET» B monoxenue «x1». Pyukoit «HYJIb»
yCTaHOBUTE cTpenky mpubdopa Ha 0 % mnpomyckanusa. OTkpolTe (HOTOIIEMEHT
pyukoit «OTKP». Pyukoii «IIIEJIb» ycranoBute crpenky Ha 100 % npomyckanusi.
3akpoiite ¢potornemeHT pyukor «3AKP». YcranoBute Ha myTH CBETOBOTO MOTOKA
KIOBETY C HcclielyeMbiM pacTBopoM. Otkpoiite doTosnemeHT pyukoit «OTKPy.
3anumumre nokasaHus mpuodopa.

[IpoBepka paboThl npubopa

Paboty criektpodoTomMeTpa 0OBIYHO TTPOBEPSIOT 110 TIeIOUHOMY pacTBOpy KoCrO4
, copeprkamemy 0,0400 r/n K,CrO4 B 0,05 M pactBope KOH. [[is mpoBepku paboThI
npudOpa 3aUIINTE CIIEKTP 3TOTO pacTBOpa B KBAPLEBOM KIOBETE C TOJIILUHOMN CIIOS
1 cm. 3HaueHus npomnyckaHusi T M ONTHYECKOW IIIOTHOCTU A, COOTBETCTBYIOLIUE
HOpMaJILHOM paboTe nmpubopa NpUBEACHBI B TAOJIHIIE.

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
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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 paboma Ne 4.

IHoTeHIMOMeTPHUYECKOE TUTPOBAHUE CMECH OPraHUYECKUX KHCJIOT B
HEBOJHOM cpeje.

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

IIPU KX COBMECTHOM MPUCYTCTBUHU.

2. OcBOEHHE METO/1a MOTEHIIMOMETPUIECKOTO TUTPOBAHMS.

HeoOxoaumsbie mpubopsl, mocyna, peaktussl: 1) Monomerp pH-340 — 1 miT., 2) mar-
HUTHAas Memaika — 1 mT, 3) UHAUKATOPHBIN IJIATUHOBBIA AeKTpoa — 1 mT., 4)
XJIOp-CEPEOPSIHBIN NEKTPOJ CpaBHEHUS — | WIT., 5) aHaTUTHYECKHUE BEChl — | IIT.,
6) Orokc Ha 50 mu — 1 mT, 7) MepHbId mwmHAp HA 25 mu — 1 mT.,8) Cmech
opranndeckux kucior,0,01 H pactBop rugpokcuaa HaTpus.

TEOPETUYECKASA YACTDH

OCHOBHBIM TPEUMYIIECTBOM UCITOIb30BaHUS HEBOAHBIX PACTBOPUTENEHN B KAUECTBE
Cpeabl TATPOBAHUS IS ONIPEETIEHUS PA3JIUYHBIX BEIIECTB SABIIAECTCS TO, UYTO B CpEIe
HEBOJHBIX PpACTBOpPHUTENCH MOXHO JU(PHEpPEHIIMPOBAHHO THUTPOBATH CMECHU
AJIEKTPOJUTOB, KOTOPBIE B BOJHBIX PACTBOpPaX UMEIOT OJM3KHE 3HAYCHUSI KOHCTAHT
NUCCOLMALIMM, HAampuMep, CMECH  HW30MEpPOB, IPEIACTABUTEIEH  OJHOIO
TOMOJIOTHYECKOTO psijia, KUCIOT, OCHOBaHMM, coyiel u T.1. JuddepennrpoBannoe
JICCTBUE PACTBOPUTEIICH OMNPENEISIETCd MX KHCIOTHO-OCHOBHBIMU CBOWCTBAMH,
CIIOCOOHOCTBIO ~ OOpa3oBbIBATH  BOJAOPOJHBIE  CBSI3M,  JAMDJIEKTPUUYECKOMN
MPOHUIIAEMOCTbBIO, COJIbBATUPYIOIIEH CIOCOOHOCTHIO U T.1. Ilog BiAMsSIHUEM ATHUX
CBOMCTB PpACTBOPHUTEINISI CHJIA DJIEKTPOJUTOB MOYKET H3MEHSATCS B IIUPOKUX
npenenax, MEHsE TeM CaMbIM KOHCTaHTY JMCCOIMAIMKA CJIA0BIX DJIEKTPOJIUTOB, B
YaCTHOCTH, Hampumep, KapOOHOBBIX KHUCIIOT. [Ipu 3ameHe pactBopuTens ciaObiid
AIEKTPOIUT MOKET TPEBPATUTHCS B CHIBHBIA M Hao00poT. Hampumep, ykcycHas
KHCJIOTa B BOJE SIBJISIETCS CIAOBIM AJIEKTPOJIUTOM, TOT/Ia KaK B KUJKOM aMMHAKE
OHa ITPOSIBIISIET CBOMCTBA CUJIBHOTO 3JIEKTPOJUTA. XJIIOPOBOAOPO B BOJAE SBIISIETCS
CHWJIbHBIM 3JIEKTPOJIUTOM, a B T€KCaHe WJIK OEH30J1€ SIBIISIETCS HERJIEKPOIUTOM.
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B panHoii paboTe METOAOM MOTEHIIMOMETPUYECKOTO TUTPOBAHHUS OIMPEIEISIOT

MacCOBBIE JIOJIM JIBYX OPTraHUYECKUX KUCIOT MPU UX COBMECTHOM IMPHUCYTCTBUHU.

Jlns aHanmu3a B3SThI OJHOOCHOBHAs KUCIOTA — JU- 2- 3TWIrekcuiadocdopHas

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

kuciora (M2OI'®K- H2(C8H17)PO4). C unenbio yBENUYEHUS IUCCOLMAIUU

TUTPYEMBIX KUCJIOT, TATPOBAHHUE MTPOBOJIAT B HEBOJHOM cpefie ( ATUIOBOM CIIUPTE).

[Topsinok BeIMIONHEHUS PaOOTHI.

[Ipexxne yeM NpUCTYNUTH K BBHITOJIHEHUIO pabOThl HEOOXOAUMO BKIIIOUYHUTH B CETh

pH — meTp u iporpeTs ero B TeueHue 15-20 MUHyT.

1. Cmech opraHM4ecKuX KUCIOT OepyT y JabopaHTa.

2. Ilycroit 610KC BMECTE C KPBIIIKON B3BEIIMBAIOT HA AHAJTUTUYECKUX BECaX C
touHocThio 10 0,0001 .

3. B Orokc momemiaroT 2-3 Kariaiu CMECH KUCIIOT, 3aKPhIBAIOT KPBIIIKOW U BHOBb
B3BEUIMBAIOT HA aHAJTMTUYECKUX BECaX.

4. K B3BeLIEHHOW HaBECKE CMECU KUCJIOT A00aBISIOT 25 MJI 3TUIIOBOTO CIUPTA.

5. B nostydeHHbIN pacTBOp MOMENIAIOT MArHUT, OIOKC CTaBAT HA MarHUTHYIO
MEIIAJIKy U BKJIIOYAIOT IEPEMELINBAHUE.

6. 3aTem B OIOKC OIIyCKAaOT CUCTEMY 3JIEKTPOJOB TAKUM 00pa3oM, YTOObI OHHU HE
MelIaIH BPaIEHNI0 MArHUTA, a IIAPUK CTEKIITHHOTO 3JIEKTPO1a JOJIKEH
MOJIHOCTBIO HAXOJIUTHCS MO/ CII0EM PacTBOpa (B KaUe€CTBE MHIMKATOPHOTO
ANIEKTPOJAA CIIYKHUT CTEKJISTHHBIHN, a 3JIEKTPOJIOM CPABHEHUS -XJIOPCEPEOPSIHBIIN).

7. Jns usmepenus pH pactBopa Ha manenu pH — MeTpa BKIIOYAIOT KHOIIKH:
«aHUOHUT» U «PX» B I€EBOM psA/ly KHOIIOK U KHOIIKY IIKaJbl B HHTEpBajie pH ot
—1 1o 19 B mpaBoM psay. 3HaueHue pH pacTBopa onpeaesstoT Mo NOJI0KEHUIO
CTPEJIKU Ha IIKaJe.

8. TutpoBanue cmecu kucioT npoo T 0,05 H pactBopom menoun (NaOH)
no0asiss e€ nopuusimu 1o 0,1 mut. TuTpoBaHue 3aKkaHYMBaOT, 10OABUB 6-7
MOPLHUN pacTBOpPA TUTPAHTA MOCIIE MPOXOXKAEHUSI BTOPON TOUKH
HKBUBAJIEHTHOCTU. Pe3ynbTaThl TUTPOBAHUS 3aHOCAT B Ta01.4

Tabnuna 4
Nen/m  |O6BEM NaOH, mn pH - cpenbl ApH /AV

9. ITo monmy4eHHBIM JaHHBIM CTPOST rpaduku B koopauHaTax pH = f(V NaOH) u
ApH/AV = {(VNaOH), 1o KoTOpbIM OIIPEACISAIOT IBE TOUYKH YKBUBAJICHTHOCTH,
T.€. OTMPEACIISIOT 00BEM IIEI0OUH, U3PACXOJOBAHHBIN Ha TUTPOBAHUE CMECH
KHCJIOT.
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[lepBbIit ckayok TUTpoBaHus (V) COOTBETCTBYET MOJIHOMY TUTPOBAHHUIO
OJIHOOCHOBHOM JU-2-3TUJIEHTeKCUIPOCPOPHOIl KUCTOTHI MO CXEME:
H(C8H17)2P0O4 + NaOH > Na(C8H17)2P0O4 + H20;
¥ TUTPOBAHMIO 110 TIEPBOM CTYNEHU MOHO-2- 3TUITEKCHI(HOCHOPHOUN KUCIOTHI:
H2(C8H17)PO4 + NaOH > NaH(C8H17)PO4 + H20.
BTopo# cayok Ha KpUBOM TUTPOBAHUS COOTBETCTBYET PEAKLIVH:
NaH(C8H17)PO4 + NaOH > Na2(C8H17)PO4 + H20;
O06BEM mienoun V1 nmoiaér Ha HeUTpaIru3aIuio OJJHOOCHOBHON KUCIIOTHI U
MIOJIOBUHBI JIBYXOCHOBHOM, a 00bEM V2 — Ha HEUTpaIM3aliio BTOPOU MOJIOBUHBI
JIBYXOCHOBHOM KUCTOTHI. OTCI0/1a 00BEM IIEI0UYH, U3PACXOAOBAHHBINA Ha
HEUTpaIU3aIUIO JBYXOCHOBHON MOHO- 2-3TUATEKCHIIPOCPOPHOI KUCTOTHI OyAeT
paBeH:
V3=VM22I'®dK=2(V2 — V1),
a 00BEM 1IENI0UH, U3PACXO0I0BAHHBIN HA HEUTPATU3ALMIO IH-
2atunrekcundocdopuoit kucinotel: V20T OK=V1 — VM2OI'®K=V1 - V3.
Toraa MaccoByIO JIOJIFO KUCJIOT B HABECKE UCXOAHOM CMECU MOKHO pacCYUTATh 110
bopmyie:

2V, - ¥, ) N(NaOH |- 3(M 23T &K ) 100

()

=2l 1000 "o (32)
; _ (A=W - NINaOH)-3( 25T 9K ) 100

£ 1000 - (33)

I7ie: m — HaBeCKa CMECH KHUCIIOT, T.

HaBecka cMecu KACIIOT OnpeIesisieTes 1o pa3HOCTH Macc OFOKCa CO CMEChIO
KHCJIOT (MC) ¥ mycToro 6rokca (mo): m=mc — mo.

OM2DI'®K =105, D120I'®OK = 322.

Jlabopamopnasa paboma NeS

Omnpenenenue  uymWcjga  HelTpaau3anuu  HepTENMPOAYKTOB  MeETOIOM
NMOTEeHIMOMeTpH4YecKoro Turtpopanus (Meroguka no 'OCT)

1.1. Hacrosmuii cTaHmapT yCTaHABIWBAeT METOJA OIpeaeeHUus O0OIIero
KHCJIOTHOTO 4YMCJa, KHUCJIOTHOIO YHCJA CHWJIBHBIX KHCIIOT, KHCIOTHOCTH, OOIIEro
IIEJIOYHOT0 YKCIIa, IMIEJOYHOIO YMCJIa CUJIBHBIX Ienoueld B HePTENpoayKTax M
CMa304HbIX MaTepuanax. OH NPUMEHHUM JJI1 ONPEAECICHUS] KUCIOT C KOHCTAHTOU
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nucconuanuu 6osbime 1079 cnabble KUCIOTH ¢ KOHCTAHTON JMCCOLMALMU MEHEE
10° e MemalOT ONpeeNeHUIO.

[Ipumeuyanne - B ToBapHBIX U OTPAaOOTAHHBIX MacjaxX COEIUHEHUS KHUCIIOTO
XapakTepa BKIIOYAIOT OpPraHWMYeCKHEe W MHUHEpAJIbHbIE KHUCJIOTHL, 3(UPH,
(deHONMbHBIE COCMHEHUS, JAKTOHBI, CMOJBI, COJHU TSKEIbIX METAIJIOB, COJHU
aMMOHHUA M APYTUX cIa0bIX OCHOBAHMM, COJM MHOTOOCHOBHBIX KHCIIOT, a TaKXke
UHTUOUTOPHI U IETEPrEHTHI.

1.2. DTOT METON XapaKTepu3yeT OTHOCUTEIBHOE M3MEHEHHE MACEN B MPOLECCE
OKHUCIICHHUS, HE 3aBUCSLIEE OT I[BETA U IPYTUX CBOWCTB Macell.

HecmoTtps Ha TO, YTO TUTPOBAaHHUE MPOBOAAT B YCIOBUAX PAaBHOBECHS, METON HE
MPUMEHSIOT JIs1 U3MEpPEHUsT a0COIOTHOTO KUCIOTHOTO WM IMIEIOYHOTO YKCIIa, IO
KOTOPOMY MOXHO OINPEJEIUTh MOBEJECHUE Maciia B YCIOBHAX 3KCILTyatauuu. He
YCTAaHOBJICHA 3aBUCUMOCTb MEXKIy ITOBEJEHUEM Macjia 0pU KOPPO3UH U
KUCJIOTHBIMU U ILIETOYHBIMHU YU CIIAMH.

[Ipumeuanrie - MeToa UBETHOTO WHAMKATOPHOTO TUTpoBaHus ykazan B ['OCT
28255. KucnoTHble 4KcIia, MOJyYeHHbIE TOTEHIIMOMETPUYECKUM METOJO0M, MOTYT
COOTBETCTBOBATh WM HET MoiaydeHHBIM 1o MeTtoxy ['OCT 28255, HO 00bIUHO OHU
TOTO K€ MOPSAAKA.

1.3. ToBapHble U OTpaOOTaHHBbIE HEPTENPOAYKTHI MOTYT COAEPKATh KUCIOTHBIE
KOMIIOHEHTBI, TPUCYTCTBYIOIIME KaK MPUCANKUA WJIM KaK TMPOIYKTHI pacraja,
oOpa3oBaBIIMECS B YCIOBHUSAX 3KCIUTyaTallud, HAIPUMEpP MPOAYKTHI OKUCIIEHUS.
OTHOCUTENBHOE KOJTUYECTBO 3TUX BEUIECTB MOXKET OBITh OMPEIEIIEHO TUTPOBAHUEM
1ieJI049amu.

KucnotHoe 4ucio mMO3BOJISAET OLIEHUTh KOJWYECTBO KHUCIOTHBIX KOMIIOHEHTOB
Maciia B YCJIOBHUAX HCHbITaHUS. KHCIOTHOE YHUCIO TPUMEHSETCS B KadyeCTBE
PYKOBOJICTBA JIJIsl KOHTPOJISl Ka4€CTBAa CMa304YHOI0 Maca.

WHora ero UCHoJIb3yIOT KaK OLIEHKY XapaKTepa U3MEHEHUs CMa304HOro MaTepuana
IIPU SKCIUTyaTallUU.

CopnepxaHre KOMIIOHEHTOB CIEAYET YCTAHABJIMBATh ONBITHBIM MyTeM. Tak Kak
MHOKECTBO MPOJYKTOB OKHUCIICHHS SBJISETCS MPUYMHON MOBBIIIEHUS KUCIOTHOTO
Yyuciia W OPraHWYEeCKHE KHUCJIOTHI O0O0JIaal0T pa3IMYHBIMU KOPPO3HMOHHBIMU
CBOMCTBaMH, NPEACTABICHHBIA METOJ HEb3s NPUMEHATh [JI1 ONpPEACIICHUS
KOPPO3MOHHOCTH Macia B yCIIOBUAX dKcIUTyaTaliui. He ycraHoBiIeHa 3aBUCMMOCTh
MEXIY KHUCIOTHBIM YKCIOM M KOPPO3HMOHHOW arpecCMBHOCTBIO Macja [0
OTHOUIEHUIO K MeTaJljIaM.

KucnotHoe yuciao MO>XHO ONpeIeTuTh B KOMIIAyHAUPOBAHHBIX MOTOPHBIX Maclax.
Hacmoawuii cmanoapm ne pacnpocmpansaemcsi Ha 31eKmpousoiayuoOHHble MAcd.
3. OTPEAEJEHUSA

B HacTosiiemM ctangapTe NpUMEHSIIOT CIEIYIOIE TEPMUHbL:
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3.1. O0wee kucnotTHoe unciio Ki(cyMMapHOe KUCIOTHOE YMCIIO CUIIBHBIX U CIIa0BIX
KHCJIOT) - KOJIMYECTBO IIEJIOUH, BBIPAKEHHOE B MUJUIUTPaMMaxX THJIPOOKUCH KaJust
(KOH) na 1 r obpa3na, HeoOXoauMoe JJIs MOTEHIIMOMETPHUUYECKOTO TUTPOBAHUSI
UCITBITYEMOH MAacChl B OINPEICICHHOM PAaCTBOPHUTENIC OT HAYaJIbHOTO TMOKA3aHUS
W3MEPUTEITLHOTO TMPUOOpa 10 TOKa3aHUS CBEXKEMPUTOTOBIEHHOTO MIEIOYHOTO
HEBOJHOTO Oy(epHOro pacTBOpa WM YETKOW TOUKH Iepernda, Kak yka3aHO B
CTaHJapTe.

3.2. KuciaotHoe 4ucio CUIbHBIX KUCIOT K- KOJMYECTBO IEN0YU, BEIPAKEHHOE B
musumrpammax ruapookucu kaiaus (KOH) wa 1 r oOpasia, HeoOxoaumoe aiis
MOTEHIIMOMETPUYECKOTO TUTPOBAHMSI HCTIBITYEMOM MacChl B OIpPEACIIEHHOM
pacTBOpUTEIIe OT HAYAJIBHOTO MOKa3aHUsI U3MEPUTEIHLHOTO Tprbopa 10 MOKa3aHus
CBEXKEIMPUTOTOBICHHOTO KHCJIOTHOTO HEBOAHOTO pAaCcTBOpa WJIM YETKOHW TOUYKH
neperu6da, Kak yka3aHo B CTaHAapTe.

3.3. KucnotHocts Kz- KOIMYECTBO WIENOYM, BBIPAKXEHHOE B MWUIATPAMMAaX
rugpookucu  kamua (KOH) ma 100 cM® oOpasma, HeoOXomaumoe Ui
MOTEHIIMOMETPUYECKOTO TUTPOBAHMSI HCIIBITYEMOM MacChl B  OIPEACIICHHOM
pacTBOpPUTEIIC - OT HAYAJIHLHOTO MOKAa3aHUsI U3MEPHUTEIBHOTO MPpUOOpa 10 MOKa3aHUS
CBEKEIMPUTOTOBJICHHOTO IIEJIOYHOT0 HEBOJHOTO Oy(hepHOTo pacTBOpa WIM YETKOU
TOYKH TIepernda, Kak yka3aHO B CTaHIapTeE.

3.4. O6mee menounoe uyuciao Ill- KOAMYECTBO 11€JI0YM, BBIPAXKEHHOE B
muumurpammax ruapookucu kanus (KOH) wa 1 r oOpasua, HeoOxoaumoe st
MOTEHIIMOMETPUYECKOTO TUTPOBAHMSI HCIIBITYEMOM MacChl B  OIPEACIICHHOM
pacTBOpUTEIIC OT HAYAIBHOTO TOKA3aHUsI U3MEPUTEILHOTO MPUOOpa 0 MOKa3aHUS
CBEXKEIMPUTOTOBJICHHOTO KHUCJIOrO0 HEBOAHOTO OydepHOro pacTtBopa WM YETKOU
TOYKH TIepernda, Kak yKa3aHo B CTaHIapTe.

3.5. IllenoyHo€ 4YHUCIO CHUIBHBIX OCHOBaHuil IIl; - KOJMYECTBO IIEIOYH,
BbIpa)KEHHOE B Muumdrpammax rujapookucu kamus (KOH) ma 1 r oOpasua,
HEOOXOAMMOE ISl TTOTEHITMOMETPUYECKOTO THTPOBAHUS HCIBITYEMOW MacChl B
OTIPEICTICHHOM PAaCcTBOPHUTENE OT HAYAJIbHOTO TIOKa3aHUS U3MEPUTEIBLHOTO MPUOOopa
70 TIOKa3aHWsSl CBEXXEMPUTOTOBIEHHOTO IIETOYHOTO HEBOAHOTO OydepHoro
pacTBOpa UM YETKOM TOUKM TMepernda, Kak yKkazaHo B CTaHAapTe.

4. CYIIHOCTBH METOJA

Maccy st UCTIBITaHHS PACTBOPSIIOT B OMPEICIICHHOM PaCTBOPUTENE U TUTPYIOT
MOTCHIITMOMETPUIECKH CITUPTOBBIM PACTBOPOM THAPOOKUCH KaJIHS UITH COJITHOMN
KHCJIOTBI TIPH MCTIOJIb30BAHUH CTCKJITHHOTO, KAJIOMEJILHOTO HITH XJI0pCepPeOPSHOTO
DIIEKTPOJIOB.

[TokazaHusi W3MEpPUTENBHOTO TIpHOOpa HAHOCAT Ha TpaduK BPYUHYIO WIU
ABTOMAaTHYECKH OTHOCHUTEIBHO COOTBETCTBYIOIIUX OOBEMOB THUTPYIOIIETO
pacTBopa. bepyT TopKO YeTKHe TOUKH nepernda Ha KpuBOW TUTpoBaHus. B cioyuae,
KOIJIa Ha KPWBOW HET YETKOW TOYKM TIepernda, KOHEYHBIE TOYKH OepyT I10
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MOKa3aHUsIM H3MEPUTENILHOTO MPUOOpa, COOTBETCTBYIOIIMM IMOKa3aHUSAM ISt
HEBOJHBIX KUCIOTHBIX U IIETOYHBIX Oy(PEepHBIX pACTBOPOB.

5. PEAKTHUBBI

Jlns aHanu3a IpUMEHSIOT PEAKTUBBI X.U. WIH Y.J.a. U TOJbKO JUCTUIITUPOBAHHYIO
BOJIy WJIM BOJ1Y SKBUBAJICHTHOM YHUCTOTHI.

5.1. HeBoaublit kuciblit Oy epHbIit pacTBOp

5.1.1. 10 cm® OydepHoro mcxomsoro pactBopa A pobGasmsror k 100 cm®
pacTtBopuUTeNA sl TUTpoBaHus. [IpumeHsatoT B Teuenue 1 u.

5.1.2. 50 cm® 6ydepHOro HCXOAHOTO pacTBopa A

5.2. HeBonHbI# 11e10uHOM OydepHbIN pacTBOP

10 cm® 6ydepHOro ucxoasoro pacteopa B no6asnsror k 100 cm® pactBopurens s
tutpoBanus. [IpumensoT B Teuenue 1 4.

5.3. 24,6-tpumermmmupunud  (y-xkommuauH) (M= 121,18), OecuBeTHbIN, C

npenenamu kuneHus 168 - 170 °C u koapuimeHToM npeaomiieHus (”&D) 1,4982 +
0,0005. PeakTnB XpaHAT Ha/l AKTUBUPOBAHHBIM ATIOMUHUEM B TEMHOM CKJISTHKE.
5.3.1. Kaymmii ¢rameBokuCIbIii KUCabIA (OM@TamaT Kajaus) MO COOTBETCTBYIOIICH
HOPMAaTUBHOW JIOKYMEHTAIUU.

5.4. M-uautpodenon (M; = 139,11), GieqHO-KENTHIN, C TEMIEPATYPOIl TIIaBICHUS
96 - 97 °C mnu ¢ TpeOOBaHUSIMU K KaueCTBY 10 COOTBETCTBYIOLIEH HOPMaTHUBHOM
JIOKyMEHTAIuU. PEakTUB XpaHAT B TEMHOU CKJISHKE.

5.5. Bydepnsiii ucxoaHbIil pacTBOp A

5.5.1. Twmarensno B3BemmuBaroT (24,2 + 0,1) v 2,4,6-tpumerwinupu-auHa (y-
KOJUIMIMHA) U IEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 M3, comepaxantyro 100
cM® GE3BOJHOIO MPONaH-2-0j1a MJIM DJTAHOJA. 3aTeM W3 MEPHOIO IMIMHpA
BMECTUMOCTBIO 1 aM® 100aBISIOT B KOJNOY IIPH HEIPEPHIBHOM INEPEMELINBAHHUU
(150/c; + 5) cm® 0,2 mons/aM® cnMpTOBOrO pacTBOpa CONSHONW KUCIOTHI (Cp -
WMCTUHHAS KOHIIEHTpAIUsi pacTBOpa COJISTHOM KHCIOThI, YCTAaHOBJIEHHAs MpHU
rpaxyupoBke). Jlo6asnsror 1o 1 aM° mponan-2-010M WiIH 5MaroI0oM W THIATEIBHO
nepemMemuBaroT. [[puMeHsI0T B TeueHrne 0OAHOrO MecsIia.

5.5.2. Ilpu OTCYTCTBMM 7Y-KOJUIMJIMHA TOTOBAT KHUCIBIA OydepHbIi pacTBOp
oudranara xamus (pH - 4). [lns npurorosnenus 1 am® 6ydeproro pacrsopa (10,20
+ 0,01) r nepexpucTaIN30BaHHOrO GuTanaTa Kanmus pactBopsror B 20 - 50 cm®
CBEKEMPOKUIISTYEHHON JTUCTHJUIMPOBAHHOW BOJBI, PACTBOP KOJIMYECTBEHHO
IIEPEHOCAT B MEPHYIO KOJNOy BMECTUMOCTBIO 1 1IM° M IIpPU  HOCTOSHHOM
NepeMENIMBaHUU JTOBOASAT 00bEM JI0 METKU MPOKUIISIYEHHON NUCTUITMPOBAHHOMN
BoJI01. JlomyckaeTcsi roToBUTH Oy(depHbIi pacTBOp U3 (hukcaHana Oudranata Kaaus
s pH-meTpun.

5.6. bBydepnsiii ucxonuslit pactsop B

TmarensHo B3BemmBaiot (27,8 £ 0,1) r M-HUTpOEeHONIA ¥ TIEPEHOCAT B. MEPHYIO
K010y BMecTUMOCTEIO 1 M3, conepaxanryro 100 cm® 6e3B0qHOrO Nponan-2-ona Win
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3TaHoIA. 3aTeM U3 MEPHOTO LUIMHAPA BMECTUMOCTEIO 500 ¢M® ITpU HENpephIBHOM
nepeMeIIMBaHuK 06aBaaoT B kKonly (50/c, £ 1) em® 0,2 Mons/mmM® ciupTOBOTO
pacTBOpa THUJPOOKHCH Kaimusi (Cp- MCTHHHAs KOHIIGHTpalus pacTBopa,
YCTaHOBIICHHAS IIPU TpagyMpoBke). JlomusaroT 10 MeTkn 1 am® mponan-2-onoM unm
ATAHOJIOM U TIIATEJIBHO MEepEMENINBAIOT. MIcnob3yroT pacTBOp B T€UEHUE OJJHOTO
MecsLa.

5.7. ConsHas KucoTa, coupToBblii pacteop, ¢ (HCL) = 0,1 mons/am3.

5.7.1. 9 cm® comsoit kucaotsl mo FTOCT3118 (pao= 1,17 - 1,19 r/cm®) cmemmBarot
¢ 1 qm® 6e3BoaHOrO Mponan-2-ona wim ¢ 1 1M° STUI0BOTO CIUpTA.

MoJISIpHYIO KOHIIGHTPAITUIO (C4) MPOBEPSIFOT HE PEXE OJHOIO pa3a B 2 HEJCIH C
norpemHocTsio He 6onee 0,0005 MoJb/IM° HOTEHIMOMETPUYECKMM THTPOBAHUEM
(8 £ 0,25) cm® 0,1 Moap/mM® CHOMPTOBOTO pacTBOpPa TUAPOOKHCH KAIHs,
pacTBOpeHHOTrO B 125 cM® BOJIBL, HE cozlepsKamIeil yraeKUCIoro rasa.

MonspHyt0 KOHLIEHTPAUMIO PAacTBOPA COJMIHOW KUCHIOThI onpenensatoT mo ['OCT
25794.1.

5.8. ConsHas kmciora, cupToBsii pactsop, ¢ (HCL) = 0,2 mons/aqm3. ToToBar
PacTBOp M yCTaHABJIMBAIOT MOJIIPHYIO KOHIEHTPALHUIO, Ipu 3ToM OepyT 18 cm®
COISIHOM KUCIOTHI (p2o = 1,17 - 1,19 r/em®).

5.9. [Iponan-2-ox 6e3BoAHBIN, comepkamuii MmeHee 0,1 % (mo macce) Boawl. Eciu
HET 00€3BOKEHHOTO PEAKTHBA, €r0 MOYKHO NPHUTOTOBUTH CIEAYIOIIUM 00pa3oM:
pomnaH-2-0J1 TEPEroHsIOT, WCIHONB3yS KOJOHKY C ONPEICICHHBIM YHUCIOM
TEOPETUUECKUX Tapesok, nepsble 10 % u nmocnennue ¢pakuuu BBUIMBAIOT WIN
HCIIONB3YIOT MOJEKyNsipHble cuTa Tuna Jlunge 4AY, npomyckas pacTBOpUTENb
yepe3 KOJIOHKY, 3al0JIHEHHYIO MOJICKYJISIpHBIMU cuTtamu KpatHOcTH 1:10 (1 gacTh
MOJIEKYJISIpHBIX cUT U 10 yacTeil pacCTBOPUTES).

U Cura tuna JIunge 4A sSBIAIOTCS IPUMEPOM HPUIOAHON MPOLYKIIUH, HMEFOIIEHCS
B Hajuuuu. CBeJeHUS AaHbl JUIsl BCEX, KTO MOJIb3YETCs] HACTOSAIIMM CTaHIapTOM
5.9.1. Coupr stunossiit o 'OCT 18300, Beiciiero copra, neperHaHHblii B KOJIOE C
nediermaropom.

5.9.2. Tonyon o 'OCT 5789.

5.10. Kanuii xnopuctsiii no 'OCT 4234.

['oToBsT HackleHHBIN pacTBop xiopuctoro kanus (KCL) B Boze.

5.11. TuapooKuck Kamusi, CUpToBoi pacteop, ¢ (KOH) = 0,1 mons/am?.

5.11.1. HoOGasnsror (6 = 0,1) r runpookucu kamusa (KOH) mo I'OCT 24363
npubausutensbHo k 1 gm® 6e3sogHoro nponan-2-ona wim k 1 am3 sTanona B xonde
BMECTHMOCTEIO 2 IM°. AKKYpaTHO KUIIATAT C OOPATHBIM XOJIOAUIBHUKOM B TEUCHHE
10 MuH, 1ocIie 4ero BCTPSXMUBAIOT JI0 MOJHOTO pacTBOpeHus. Jlo0aBiIsOT HE MEeHee
2 r runpookucu 6apus Ba(OH), u cHoBaakkypaTHO KUTIATAT 5 - 10 MuH.

PactBop ocTaBisioT Ha 2 MHA U (PUIBTPYIOT KUAKOCTH Y€pe3 CTCKIISTHHBIA WITU
OyMaXKHbIN QUIBTP. XpaHAT paCTBOP B XUMUYECKU CTOUKOM CKIISTHKE.
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broperka goikHa OBITH CHaOXXKeHa TpPYOKOHM C HATPOHHOW W3BECThIO WIIU
HEBOJIOKHUCTBIM CUJIMKATHBIM abcopOeHToM, norfoimaroimmm CO».

PacTBop He J0/DKEH KOHTAKTUPOBAaTh C PE3UHOBOM MPOOKOHM, 3aKpbIBarolIeh
CKJISIHKY, WJIM CO CMa3KOM, YIUIOTHAIOIIEH CTEKISTHHYIO IPOOKY.

Jlis ycTaHOBKM MOJISIpHOM KOHIeHTpauuu pactBopsitor 0,1 - 0,15 r Oudranara
KaJus (BBICYIIEHHOro B TeueHue 2 4 npu temneparype 105 °C), B3BEMIEHHOTO C
Tounoctsio 10 0,0002 r, B 100 cM3 BobI, HE copep Kaleil yrIeKUcIoro rasa.
Jomyckaetcst ToTOBUTH pactBop Ooudranara kanus mo [OCT 4919.2, Tabnuua 2.
5.11.2. MoJpHyI0 KOHIIEHTPALMIO PACTBOPA THAPOOKHUCH Kanus (C3), MOJIb/ M3,
onpeaeisitoT o 'OCT 25794.1.

3a pe3ynbTaT OompejesieHus MPUHUMAIOT cpeAHee apu(MEeTHUeCKoe 3HAUYCHUE He
MeHee TpexX onpejeseHuil, oTandaromuxcsa He 6onee ueM Ha 0,0005 mos/ave.
MoJIIpHYI0 KOHILIEHTPAlMIO pacTBOpa THAPOOKUCH Kallds IMPOBEPSIOT HE pexe
OJIHOTO pa3a B JIBE HEIEIH.

5.12. T'uapookuck kamus, couptoBoii pacteop ¢ (KOH) = 0,2 mons/nm®. ToTossr,
XPaHST U yCTAHABJIMBAIOT MOJISIPHYIO KOHIIEHTpaIuto 1o 5.11, mpu stoMm 6epyT 12 -
13 r rugpookucu kanus u 0,2 - 0,3 T 6udranara xaaus.

5.12.1. Tuapookuck kanus, cnupToBoii pacteop ¢ (KOH) = 0,05 mons/nm?,
['0TOBAT, XpaHAT M YCTAHABIMBAIOT MOJIIPHYIO KOHIIEHTpauio 1o S.11, mpu stom
oepyt (3 +0,1) r ruapooxucu kamus u 0,05 - 0,07 r Gudranara xamus.

5.13. PacTtBOpuTENb 11 ONPENEIICHUS KUCIOTHBIX U IIEJIOYHBIX YHCEIL.
CmenmBaror 500 cm® Tomyona, 5 cm® Boasl u 495 cm® 6e3B0OHOrO MpONAaH-2-071a
wn 700 cm® Tomyona, unm 300 cM® 3THIOBOTO CIIUpTA.

PactBoputenb N71si TUTPOBAaHUS MPUTOTABIMBAIOT B OOJBIINX KOJIMYECTBAX, HO
€KEIHEBHO MPOBOAAT KOHTPOJIbHBIE UCIIBITAHUS MIEPE] TPUMEHEHHUEM.
[Ipumeuanuie - [[s MOTHOTO PACTBOPEHMS TSKEIBIX OCTaTKOB ac(alibTOBBIX
BEILECTB TOTOBAT PACTBOPUTENb AJII TUTPOBAHUS, B KOTOPOM TOIYOJ 3aMEHEH
xjopodopmMoMm.

5.14. PacTBoputens AJist OonpeAeaeHUs] KUCIOTHOCTH.

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

5.15. 'mapooxwuck 6apus no 'OCT 4107.

5.16. Xnopodopm 1o COOTBETCTBYIOIIECH HOPMATHBHON JOKYMEHTAIINH.

5.17. U3BecTh HATpOHHAsI WM AaCKApPUT N0 COOTBETCTBYIOUIEH HOPMATHBHOMN
JIOKYMEHTAIUH.

5.18. XpomoBas cmech: kanuid 1ByxpomMoBokuciibii o ['OCT 4220, kucnora cepHas
o ['OCT 4204, 5 %-nbI1i1 pacTBOp.

5.19. Cura Jluage wim neonut Ttuna NaX wimu CdA mo COOTBETCTBYIOIICH
HOPMAaTHUBHOW JIOKYMEHTAIUU.

6. AIIITAPATYPA
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YCTpoicTBO 711 MOTEHIHOMETPUUECKOTO TUTPOBAHUS MPEACTABICHO HA PUCYHKE
1.

6.1. Anmapar 111 TUTPOBaHUS BPYUYHYIO

6.1.1. M3mepurenbHblii mprOOpP, BOJIBTMETP WM MOTEHIIMOMETP C TOYHOCTBHIO
nokazanuii + 0,005 B u wyBcTBUTENBRHOCTHIO + 0,002 B, nnana3oHoM u3smepeHus He
Menee + 0,5 B B ciiyyae uCnosib30BaHMs 3JIEKTpoaoB mo 6.1.2 u 6.1.3, korna
conpotuBieHue Mexay Humu oT 0,2 go 20 MOM. 3azeMisiioT U3MEPUTENbHBII

HpI/I60p N UCKIIOYAar0T BIMAHUC ITOCTOPOHHCEIO JJICKTPHUYCCKOI'O IIOJISA Ha J'HO6YIO
9aCTb IMOBCPXHOCTU CTCKILIHHOI'O JJICKTPO/J4, IMPOBOJAd CTCKILIHHOI'O 3JICKTPOIA,
TUTPOBAJIBHOT'O CTCHIA UJIN U3MCPHUTCIIBHOT'O HpH6opa.
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1 - mpoBOA JJ1s1 CPAaBHUTEIIBHOTO AJIEKTPOJIa; 2 - YAJIMHEHHBIA KOHEI OIOPETKU
(mepen Memankoi); 3 - 3IEKTPOJ] CpaBHEHUS; 4 - TpyOKa CO CTEKIISTHHBIM IITH(HOM
y OCHOBaHHS; 5 - Or0peTKa; 6 - SKpaHUPOBAHHBIN MTPOBO/T JISI CTEKIITHHOTO
AMEKTPOJIa; 7 - OAaKeTUTOBAs OCHOBA; 8 - CTEKJITHHBIN JIEKTPO (3alIUIIeH
BHYTpH); 9 - crakan; 10 - mponennepHas Memnanka
Pucynok 1 - YcTpoiicTBO U151 HOTEHIMOMETPUYECKOTO TUTPOBAHUS
[Ipumeuanue - AnnapaTr MOXKET COCTOSITh U3 3JIEKTPOHHOI'O BOJIBTMETPA C CHIION
Toka Ha Bxome Menee 5 10%2A, comporusnenuem saextpomos 1000 MO,
COCIMHEHHBIX C M3MEPUTENIbHBIM NpUOOPOM, CHAOKEHHBIM 3a3€MJICHHBIM
METaJUIMYECKUM  SKPaHOM, TaK, YTOObl HCKIIOUHUTHh BIUSHUE BHEUIHETO

ANEKTPOCTATUYECKOTO MOJIS.

6.1.2. CTexJIaHHBIN J1a00paTOPHBIN AJIEKTPO ] KapaHAAITHOTO TUMA JJIUHON oT 125
10 180 MM u muametrpom oT 8 10 14 MM. DIEKTpOa JOJKEH OBITH M3TOTOBIICH U3
XUMHYECKH CTOMKOW CTEKJISIHHOM TpyOKM € TOJIIMHON cTeHKH oT 1 1o 3 Mm.
JlommyckaeTcst ucronb30BaTh 3eKTpoas! Tuna ICJ1-43-07 nmu 9CJI-63-07.

Konerr anexktposa, morpyKeHHbIN B paCTBOP, JOJKEH ObITh 3aKPBIT CTEKIJIOM (B BUJIC
NoJIyliapusi) € paguycoM MPUOJU3UTENBHO 7 MM, HOpUNAasHHBIM K TpyOke
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anekTpona. TonmuHa CTekiaa B HOJYLWIApUM JOJDKHA OBbITh TaKOW, 4YTOOBI
conpoTuBiieHue noaymapusa coctasisuio 100 - 1000 MOwm nipu 25 °C.

ONeKTpoA JOJDKEH COAEpP’KaTh BOCIPOU3BOAMMYIO, TE€PMETHYHO 3alasHHYIO
KUIKOCTHYIO SYEUKY I JJIEKTPOCOEJAMHEHHUS] C BHYTPEHHEW NOBEPXHOCTHIO
MOJTyIIapHs.

DONEeKTpOCOEIMHEHNE OT  3alassHHOM  KOHTAKTHOW  SYEHKH K  [POBOIY
U3MEPUTENLHOTO MPUOOpa A0KHO OBITh OKPYKEHO JIEKTPHUUYECKUM 3a3€MJICHHBIM
DKPAHOM.

OKpaH [JOJDKEH OBITh M30JUPOBAH OT DSJEKTPOCOEAMHEHUS H30JALUOHHBIM
MaTEpUajIOM CaMOI'0 BBICOKOTO KayecTBa, TAKUM KAaK PE3WHA WM CTEKJIO, YTOObI
COIIPOTUBIICHUE MEX]y IKPAaHOM M BCEH JJIMHON 3JIEKTPOCOEANHEHUs ObLIO Oosee
50000 MOwm.

6.1.3. CpaBHUTENBHBIN KaJOMEJIbHBIN 3JIEKTPOJ KApaHJAIIHOTO THIA JJIMHOM OT
125 no 180 MM u nuameTpom ot 8 a0 14 mm.

OTOT 3JEKTPOA MOJKEH HU3TOTOBIATHCS M3 CTEKJIa M CHAa0XKaTbCs HAPYKHOM
CbEMHOH CTEKJISTHHON TPYOKOH C 3arasiHHbIM KOHIIOM, IOTPYKaeMbIM B pacTBOP IS
TUTPOBAHMUS.

CrekinsiHHas TpyOKa JUIMHOM OT § 10 25 MM CITy’KUT OCHOBAHUEM JUIS 3JIEKTPOJIa U
JIOJKHA OBITh CIIETKA 3ay»K€Ha Ha KOHYC. 3alasHHbIA KOHELl 3JIEKTPoAa JTOJKEH
BBICTYNATh U3 TPyOKHU Ha 2 - 20 MM.

[ToBepXHOCTh OCHOBaHMS AOHKHA ObITh HEMPEPHIBHOM U IIEPOXOBATOM.
[TocepenrHe Ha TOBEPXHOCTH OCHOBAHUS 3JIEKTPO/1a TOJKHO HAXOAUTHCS OJTHO UITU
HECKOJIBKO OTBEpCTUH JauaMeTpoM 1 MM. OJeKTpoa JOJDKEH COAEpKaTh
HEOOXOJMMOE KOJMYECTBO PTYTH, KaJOMEIb M DJEKTPUUECKOE COCAMHEHHE C
PTYTBIO.

CpaBHuTenbHBIN XJ0pcepedpsanblil anekTpoa IBJI-1M1 unu OBJI-1M3.
CpaBHUTENBHBIE AIEKTPOIBI CIEYET MOYTH MOJTHOCTHIO HATIOJTHUTD 3JIEKTPOJIUTOM,
HachllleHHbIM pacTBopoM KCI, KOTOpbII MOXXHO MOMOJHATH YEPE3 OTBEPCTUE
ANEKTPOJA, 3aKphIBAEMOE MPOOKOH.

DneKTpoAbl HE JOJDKHBI JaBaTh YTEUKH dJeKTposinta Oosnee 1 kammum 3a 10 muH
(mpoBepKa 3IEKTPOJIOB).

[Tpumeuanue - B 3TOM MeToAe HEXENaTeIbHO NPUMEHSATh KOMOMHHMpPOBAHHbBIE
AJEKTPOJIbI BCIEJICTBUE UX TUIOXOW YYBCTBUTEIBLHOCTH.

6.1.4. Mexannueckass MEIIaJIKa CO CTEKISHHBIMH JIOAaTKaMH JJINHOM 6 MM B BHUJIC
nponesiepa (pucyHok 1), yctanoBieHHbIMU 1107 yriaoMm 30 - 45° unu MarHuTHas
MelIanKa.

Kopmyc nuratesns Memanky A0KeH ObITh 3a3eMiieH. PaboTa Melanky He JODKHA
BBI3bIBATh HUKAKUX AJIEKTPUUECKHUX ITOMEX.

6.1.5. broperka BMectuMOCThIO 10 cM?® ¢ nenoit nenenns 0,05 cm® u kanuOpoBaHHAS
¢ TouHOCTEIO + 0,02 cM® cO CTeKIAHHBIM KpaHoM Ha paccTosauu 100 - 130 MM oT
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KOHIIa OropeTku. [lomyckaercss UCmoib30BaTh OIOPETKH TUIOB 6-2-5 u 7-2-10 mo
I'oCT 29252. broperka s TUAPOOKUCH  Kajausi  JOJDKHA ~ UMETh
MPEIOXPAHUTENLHYIO TPYOKY, COJAEpXkallyl0 HATPOHHYIO HM3BECTh WIJIM JIPYroe
abcopoupytoiee CO; BelecTBo.

6.1.6. CrakaHbl Il THTPOBAHHS BMECTUMOCTBIO 250 cM® U3 GOpOCHMIMKATHOTO
CTEKJIa C KPBIIIKON U3 OPTaHMYECKOIO CTEKJIAa, B KOTOPOU UMEIOTCSI OTBEPCTUS JIJIst
AIIEKTPOJOB U OIOPETKHU.

Jomyckaetcs ucnonb3oBath crakanbl Tuna H-2-250 TC no 'OCT 25336.

6.1.7. TuTpoBaJIbHBIN CTEH JIJISl IOJIEPIKKH DJIEKTPOAOB, MEIIAIKU U OIOPETKHU.
[Tpumeuanue - [lenecooOpa3zHo UMETH YCTPOMCTBO, MO3BOJISIONIEE YIAIsATh CTAKaH,
HE HapyuIas MoJIOKEHUS JIEKTPOOB, OIOPETKH U MEILAJIKU.

6.2. Anmapar 11 aBTOMaTH4€CKOro THTPOBAHUS

6.2.1. ABTOMaTMYeCKOE THTPOBaHHWE OOECIICUYNBAECT HEMPEPHIBHYIO T0JaYy
THTpaHTa co cKopocThio 0,2 cM®/mMmH Bo Bpems TturpoBanus u 0,05 cM3/MuH B
TOYKaxX Tepernda M KOHEYHBIX TOYKAX MPH TUTPOBAHUHM HEBOJHBIX KHUCIOT U
LIEI0YEH.

6.2.2. bropertku, padoTaromiye OT ABUraTessl, C TOYHOCTHIO nmojgaun TutpanTta = 0,01
cm’,

6.2.3. [Ipu nmpoBeAECHUN TUTPOBAHUS 3AINMCHIBAIOT OTHOCUTEIIBHBIN MOTCHIMAT B
3aBUCUMOCTH OT 00beMa TUTPAHTA.

6.3. Konosl Mmepuble BMecTuMocThio 1000 em® mo TOCT 1770.

6.4. Lunuaaps! u3MepuTensHbie BMecTuMocThio 50, 100 u 1000 em® mo TOCT 1770.
6.5. Iunetku BMecTumocThio 10 ev® mo TOCT 29228.

6.6. Konow! kpyrnogonnsie Tuna KI'Y-2-2-1000-34 TXC nmo TOCT25336.

6.7. lepnermatop enounsiii wiu mapuxosiii mo 'OCT 25336.

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

6.9. Bechl aHaMTHUECKKE € MOTPEIIHOCTHIO B3BemnBanus He 6osee 0,0002 r.
6.10. Cexynaomep.

7. MOAT'OTOBKA ITPOBbI

7.1. O160p npo6 npousBosat o 'OCT 2517.

7.1.1. TlpoOy aHanmM3upyeMoro MpOAYKTa INEPEMEIIMBAIOT 5 MHUH CTEKJISHHOMN
IAJI0YKOM MJIM BCTPAXUBAHMEM B CKIISTHKE, 3AIIOJHEHHOM He Oonee %/3 ee 00beMa.
7.2. IloaroroBka npooOsl OTPabOTAHHOTO Macia

7.2.1. HeobxoauMo cTporo co0iroaTh METO1 0TOOpa Mpod, Tak Kak caMm 0CaJoK
COCTOUT M3 KOMIIOHEHTOB KHCJIOTHOTO XapakTepa Wiu abcopOMpyeT KHUCIOTHBIC
KOMIOHEHTHI U3 oOpasua. Hapymenue Merosa orbopa npol BIUSET HA pe3yibTaT
OnpeIeTICHHUS.

Tak kak BO BpeMs XpaHEHHS B OTpabOTaHHOM Maciie MPOUCXOIIT KaueCTBEHHBIE
U3MEHEeHHs, o0paslbl mocie oTOopa MpoOBl W3 CHCTEMBl CMa3Kd CJEAyeT
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UCIIBITHIBATh KaK MOXKHO ObICTpee, ¢ 00s3aTeIbHON 3aMHUChI0 1aThl 0TOOpa Mpod U
UCIIBITAHMUS.

7.2.2. lIpoOy oTpadoTaHHbIX Macen HarpeBatoT 10 (60 + 5) °C B koHTelHEPE 0 TeX
Mop, MOKa OCaJ0K B MAacj€ HE CTAHET OJHOPOJHON B3BeChbIO. EcCiM KOHTEWHED
M3TOTOBJICH M3 KECTH WM CTEKIIA M 3aI0JIHEH Ooee 4eM Ha /4 00beMa, epeHocsT
BECh 00pasel] B YMCTYIO CTEKISHHYIO OYTBUIKY BMECTUMOCTBIO HE MEHEE 4eM Ha /3
Oonbiie oobeMa oOpasma. IlepeHocsT Bech ocalioKk M3 KOHTEiHepa B OYTBUIKY,
HPHEPTUYHO B30ANTHIBASI COJAEPKUMOE KOHTEHHEpa.

[Ipumeuanue - Ecnu 00pa3iipl HE cofiepKaT OcaaKka, 3aMETHOIO0 HEBOOPYKEHHBIM
IJ1a30M, YKa3aHHYIO NPOUEAYPY MOXKHO UCKIIOYUTh.

7.2.3. Tlocne TuaTenbHOTo MEepeMENIMBaHUS B3BECh MJTH YaCTh €€ QUIIBTPYIOT Yepe3
cuTO ¢ pazMepom stueek 100 menr 1uis yaaneHus: MEXaHU4EeCKUX MPUMECEH.

8. HOATOTOBKA CUCTEMBI 2JIEKTPOAOB

8.1. XpaHeHune 2neKTpoaoB

8.1.1. CTexJIIHHBIN 2JEKTPOJ HE pEeXe OJHOrO pasza B HENEIIO IIPU MOCTOSIHHOM
IIPUMEHEHUH IPOMBIBAIOT, ITOIPY>Kasi B XOJIOIHBIN pacTBOpP XpOMOBOU cMecH Ha 15
- 30 c. BmecTo XpOMOBO# CMECU MOKHO IPUMEHATH MOIOLIUI pacTBOP.
[Ipumedanue -DJIEKTpOAbl HE CIEAYET OCTAaBJIATH IOIPYKEHHBIMH B XPOMOBYIO
cMech 00Jiee YeM Ha HECKOJIBKO MUHYT, UTOOBI 30€KaTh UX MOBPEKIACHUS.

8.1.2. PacTBOp XJI0pH1a Kanusi B KaJOMEJIbHOM WJIH XJIOPCEPEOPSHOM 3JIEKTPOIAaX
MEHSAIOT HE peXke OJHOTO pasza B Heaemo. Cieayer yOeauThCs B MPUCYTCTBUU
KPUCTAJUIMYECKOTO XJIOPUCTOTO Kajus. YPOBEHb DJIEKTPOJIMTA B BIIEKTPOAAX
JIOJKEH OBITh BCET/IA BBIIIE YPOBHS KMJIKOCTH B CTaKaHe JIsl TATPOBAHUS.

8.1.3. Ecnu 351eKTpoibl HE UCIIOJIB3YIOT, UX MOTPYKAOT B BOY. DJIEKTPOAbI HENb35
OCTaBJIATh B TUTPYIOLIEM PacTBOPE HA JUIMTEIBHOE BPEMS MEXAY TUTPOBAHMSIMU.
DNEeKTpOoAbl HE OUYEHb XPYIKHE, HO 00paIlaThCsi C HUMH CIEAYET OCTOPOXKHO.

8.2. IToaroroBka 3J1€KTPOI0B

8.2.1. CTexJsiHHBIA 3IEKTPOJ A0 M MOCIE KaXIO0ro yHoTpeOJIeHHs TIIATEIbHO
BBITHUPAIOT YUCTON MATKOW TKAHBIO U OMOJACKHUBAIOT BOJIOM.

8.2.2. KanomenbHbIA U XJIOPCEPEOPSIHBIM CPABHUTEIBHBIE JIEKTPOIBI BHITUPAIOT
TKaHbIO, OCTOPOXXHO CHHUMAIOT CTEKIISIHHYIO TpYOKYy Yy OCHOBaHHS u 00e
NOBEPXHOCTH TILATEJIBHO BBITHPALOT.

BHOBb CBOOOJHO HaAeBalOT TPYOKy M JAlOT CT€Yb HECKOJbKUM KarlisiM
ANEKTPOJIUTA, YTOOBI CMOYUTH CTEKJISTHHOE COEAMHEHUE Y OCHOBaHHUS. TIIaTeIbHO
CMA4YMBAIOT MOBEPXHOCTH y OCHOBAHUS 3JEKTPOJIUTOM, IJIOTHO YCTAaHABIUBAIOT
TpYOKY U OMOJACKUBAIOT AJIEKTPO]] BOAOK.

8.2.3. Ilepen kaxapIM TUTPOBAHUEM MOTPYKAIOT MOJATOTOBICHHBIE SJIEKTPOJbI B
BOJy HE MEHEE YE€M Ha 5 MHMH M MPOTUPAOT KOHIBI 3JEKTPOJIOB CYXOHW TKaHBIO,
YTOOBI yIaJdUTh U30BITOK BOJIBI.

8.3. [IpoBepka 4yBCTBUTEIBLHOCTH JIEKTPOIOB

29



8.3.1. CucreMy «3MepuUTEIbHBIN TPUOOP - STEKTPOI» UCTBITHIBAIOT IIPU BBEACHUU
B JIEWICTBME HOBOTO MPUOOpa, IPH YCTAHOBIEHUU HOBBIX 3JIEKTPOJOB, TOOUYEPETHO
TIOrpysKasi 3JIEKTPOABI B XOPOLIO MEPEMENIAHHYIO CMECh, CocTosAILy o u3 100 cm®
pactBopuTens aus TurpoBanus u 1,0 - 1,5 cm® 0,1 mMoss/mm® criupToBoro pacteopa
TUAPOOKUCHU KA.
8.3.2. CucreMy «HM3MEPUTENbHBIA NPUOOP - ANEKTPO» CUUTAKOT MPUTOTHON IS
NPUMEHEHUS, €CIIM PACXOXKACHUE B MOTEHLUUAJIE MEXAY OJHHMHU U TEMH XKE
AJEKTPOJaMH, TOTPY>)KCHHBIMH B HEBOJHBIA KHUCIBIA Oy(depHbIil pacTBOp U
PacTBOPUTEIIb ISl TATPOBAHUS C pACTBOPOM TMIPOOKUCH Kallks, COCTABIISIET OoJiee
480 mB.
[Ipumeuanune - [ moJSydeHHs BOCHIPOM3BOJUMBIX 3HAYEHUW TMOTEHIIMAJIOB
HEOOXOJMMO  TIIATEJBHO TPOMBIBATh  AJEKTPOABI, OCOOEHHO CTEKJISTHHOE
COCIMHEHHE Y OCHOBAHHUS, W PEryJSIPHO MCHBITBIBATH 3JIEKTPOJABI, TaK Kak
3arpsi3HEHHE MOKET BbI3HATH HEHA/IEKHBIE HEYCTOWYMBBIE 3HAYEHUS MOTEHIINAJIOB
npu TuTpoBaHuU. KoHEUHbIE TOUYKM MOTYT OBITH BHIOPAHBI KaK M0 TOYKaM M3ruda
Ha KPUBOW TUTPOBAHUA, TaK M IO MPOU3BOJIBHO YCTAHOBJIEHHBIM MOTEHIMAJIaM
AYEUKHU.
9. TPAAYUPOBKA AIIIIAPATYPBI
9.1. ExenHeBHO I KaXIOM Iapbl DJJIEKTPOAOB ONPEACIAIOT IOKa3aHUS
U3MEPUTETLHOTO MPUOOpa B HEBOAHOM KHUCIIOM U IIET0YHOM Oy(epHBIX pacTBOpaXx.
DT0 HE0OXOaUMO AJIs BBIOOpAa KOHEYHON TOUKM TUTPOBAHUS B TOM Cilydyae, Korja
Ha KPUBOM TUTPOBAHUS OTCYTCTBYIOT YETKHE TOUKH Ieperuoa.
9.2. T'OTOBAT 3JIEKTPOABI, 3aTEM IOIPYKAKOT UX B COOTBETCTBYIOIIHNE HEBOJHBIC
OydepHble pacTBOpbl M MEpEeMENIMBAIOT B TEUYEHHWE S5 MHUH, NOJACPKUBAs
temneparypy B mnpexnenax 2 °C oT TemIieparypbl, NMpU KOTOPOW MPOBOISAT
TUTpOBaHUE. PerucTpupyroT 3HaueHHe MOTEHLHUa A 3JIEKTPOAOB. DTH MOKAa3aHUs
OepyT KaKk KOHEYHbIE TOYKH Ha KPUBBIX TUTPOBAHUS, HE UMEIOIIMX TOYEK NIEperuoa.
10. TIPOBEJEHUE AHAJIN3A
10.1. B crakan a1 THTPOBaHMsS BMECTUMOCTBIO 250 cM® oTOMparoT Maccy obpasua
cormacHo tabmune 1 m pactBopsror B 125 cm® pacTBopuTens a1 THTpOBAaHMS.
DNEeKTpOIbl TOTOBAT B COOTBETCTBUU C §.2. CTakaH MOMEIIAIOT HA TUTPOBAIbHBII
CTEHJ, PETyJupys €ro MOJOXKEHHE TaK, YTOObl 3JIEKTPOAbl HANOJOBHHY OBLIN
MOTPY’KEHBI B UCTIBITYEMBIN pacTBOP. BKIIIOUAIOT MEIIANIKY U PETYJIUPYIOT 000POTHI
TaKk, 4YTOObl, HECMOTPS Ha DOHEPrUYHOE TEpeMelIMBaHUE, pacTBOp He
pazOphI3rUBaiICs U B HEM HE 00Pa30BbIBAINCH BO3AYIIHBIE MY3bIPHKH.
Tabnuua 1 - Macca npoObl AJ1s1 UCTIBITAaHUS

KucnotHoe nin menoynoe

Macca npoObI 11 [TorpemnocTsb
yuciao, Mr KOHHa 1T P P

UCTIBITAHUS, T B3BEIIMBAHMUS, T
MPOAYKTa

0,056-1,0 20,0+2,0 0,10
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KucnorHoe niun MECI0YHOC

ancro, mr KOH ra 1 1 Macca npoOsl 115 [TorpemHocThb
WCIBITAHUS, T B3BEIIMBAHMUS, T
HpPOIYKTa
1,0-5,0 50+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 - Jns 3arymeHHbIX Macen Macca mpoosl aist TutpoBanus (0,7 £ 0,2)
I.

KucnoTHOCTh ONpenensoT B CBETIBIX HEPTENPONYKTaX, IpPU ONPEACIICHUU
KMCJIOTHOCTH Ha aHanus3 6epyT 100 cMmiHedrenpoaykra.

10.2. Onpenenenre KUCIOTHOTO YKCIIa

3anonusror 6ropetky 0,1 MOJIB/IM3 CIMPTOBBIM PACTBOPOM TMAPOOKUCH Kajus (IIpH
KMCIOTHOM 4ucie 10 1 Mr/r - 0,05 Mons/aM® CIMPTOBBIM PaCTBOPOM TMAPOOKUCH
KaJiisl) ¥ TIOMEUIAloT B IITATUB TaK, YTOObI KOHEL OIOpeTKH ObUI MOTpYXEH Ha 25
MM B KHUJKOCTb B CTaKaHe.

3anuchIBalOT HayallbHbII 00BEM pacTBOpa B OIOpeTKE U IOKa3aHHE
U3MEPUTENILHOTO Mpudopa (MOTEHLIHAN 3JIEKTPOIOB).

10.3. MeTox TUTpOBAaHUS BPYUYHYIO

10.3.1. Jlo6apnsror HeGonpmme nopuuu 0,1 Moms/gme

CIIUPTOBOTO pacTBOpa
TUJPOOKHUCH KaJlvs, U TIOCJI€ YCTAHOBJICHUS MOCTOSIHHOTO MOTEHIMAJIa 3alIUChIBAIOT
o0beM J00aBIIIEeMOr0 pacTBOpa M3 OIOPETKM W TOKa3aHUE H3MEPUTEIHHOTO
npubopa.

[Tpumeuanue - 3a moKa3aHUs U3MEPUTEITHLHOTO MPUOOPA MPUHUMAIOT TOTSHITHAII, HE
W3MEHSIOmMIicT B TeueHue 1 MuH Oosiee ueM Ha 5 MB. DTo o3Hadaer, 4TO
HeoOxoaumo 1 - 2 MuH i1 u3MeHeHus noteHuuana Ha 100 MB npu noOaBnenuun
0,05 cm pactBopa. Jlo6asnenue 0,1 cm® TpeGyer 3 - 5 MuH.

10.3.2. B Havasie TUTpOBaHUS, a TAKXKE B TOYKAX Iepernda KpUBOM TUTPOBAHMS,
xorga nobasierue 0,1 cm® 0,1 mMons/mM® pacTBOpa TUAPOOKKMCH KAJIUS BBI3HIBACT
M3MeHeHue noTeHIuana 6omuee yuem Ha 30 MB, no6aBinsror mopiiuu pactsopa 1o 0,05
cm’,

10.3.3. Ha npoMeXyTouHBIX ydacTkax, korma pobasnenue 0,1 cm® 0,1 mons/mm3
CIIUPTOBOTO PacTBOPA TUAPOOKUCH KaJus BI3bIBAET U3MEHEHUE MOTEHIMAIa MEHEe
yeM Ha 30 MB, 00beM TuTpaHTa yBEJIMUUBAIOT TaK, YTOOBI OJTHOKPATHO BBEJACHHAs
MOPIIUSI PacTBOPA BhI3bIBAJIA U3MEHEHHUE TTOTEHIIMala He OoJiee ueM Ha 30 MB.
10.3.4. TuTpoBaHMe 3aKaHUMBAIOT, KOIJa MMOTeHIMAan rnocie godasnenus 0,1 cm®
pacTBOpa TMAPOOKHCHU Kajvs U3MEHUTCS MEHee 4eM Ha S5 MB, a ompenensiembii
MOTEHIAJ CUCTEMBbI YKa3bIBA€T HA TO, YTO THUTPYEMBIM pAacTBOp SABISETCS Oojee

ICJIOYHBIM, YeM HEBOJIHBIN MIEIOYHOU Oy(PEepHBINA PacTBOpP.
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10.3.5. Ypanstor TUTpyeMbIil pacTBOpP, IPOMBIBAIOT 3IEKTPOJIbI U KOHEL OIOPETKU
pacTBOpHUTENIeM JJii THUTPOBAaHUS, 3aTeM MPOMaH-2-0JOM WJIM JTAaHOJIIOM B
3aBUCHUMOCTH OT MPHUMEHSAEMOrO pAacTBOPUTENE M 3aKaHUYMBAKOT MPOMBIBKY
JACTUJUIMPOBAHHOW BOJOU. [TorpyXaroT 3JIeKTpOAbl B IUCTUIUIMPOBAHHYIO BOAY HE
MEHEe 4YeM Ha 5 MHUH Tepej, CIACAYIOUUM TUTPOBAaHUEM JJIsl BOCCTAHOBJICHUS
BOJHOTO TEJEBOr0 CJIOS CTEKISIHHOTO 3JIEKTPOAA. XpaHAT >SJEKTPOAbl B
JTUCTUIUTUPOBAHHOW Boje. Eciu 00HApyXKMBAETCs, YTO DJICKTPOABI 3arPsS3HEHBI, HX
OYHCTKY IPOBOJSAT COIIACHO PUCYHKY 2.

10.4. MeTo1 aBTOMAaTU4ECKOTO TUTPOBAHUS

10.4.1. PerynupyroT ammapat B COOTBETCTBUHM C HHCTPYKIUSIMH H3TOTOBUTEJNS,
4YTOObl YCTAaHOBUTH TMOTEHLMAN TMPU TUTPOBAHUM BPYUHYIO U OOECHEYUTh
HENPEPHIBHYIO CKOPOCTh MOjaud TUTpaHTa MeHee ueM 0,2 cM/MHUH BO BpeMs
tutpoBanus u 0,05 cm®MmH B Toukax mepernba M B KOHEYHOM TOUKE,
COOTBETCTBYIOIIECH TOYKE PU TUTPOBAHUU CBEKEMPUTOTOBICHHOIO CTaHAAPTHOTO
HEBOJIHOTO I1I€JI0YHOro 0y(depHOoro pactpopa.

10.4.2. IIpoBOJSAT TUTPOBAHKUE C ABTOMATUYECKOUN pETUCTPaLIUEN KPUBOU
TUTPOBAHHSI.

Turpyror 0,1 Mons/aM® CIMPTOBBIM PACTBOPOM I'MAPOOKKMCH KaJIUs 10 MOJIy4EHHS
MOCTOSIHHOTO TOTEHIIMaNa (HampuMep, U3MEHEHHE MOoTeHIata MeHee 5 MB mipu
no6asnennn 0,1 cM® pacTBOpa I'MAPOOKHMCH Kanus (aBTOMAaTudeckas KOHEYHas
TOYKA) WM 0 TEX IOp, NMOKAa M3MEHEHHWE MOTEHIMAJIa IIEeJIOYHOro OydepHOro
pacTBOpa HE MOKAXKET, YTO PacTBOP 0oJiee MIEIOYHOM, YEM CBEKEIPUTOTOBICHHBIN
HEBOJHBIA  ImenouyHor OydepHblii pacTBOop (KOHEYHass ToYka BbIOpaHa
MPEABAPUTEIHHO).

fomenyuan cmexnassoce anexmpoda 8

| A b L . ks, 1 1
o 7 2 3 4 s ' 7
OFsere OF wons/dm® cnupmoboeo pacmbopa KOH. cr?

Pucynok 2 - KpuBble TUTpOBaHUs
A - KOHTPOJIEHOE ompe/eeHue Ha 125 cm® pacTBOpUTENS Il THTPOBAHUSL;
B - 10,00 r oTpabGoTaHHOr0 KapTepHOro macia M 125 cm® pacteopuTens ajs
TUTPOBAHMUS.
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Tak Kak YeTKMX TOYEK Ieperuda He BHUJIHO, KOHEYHBIE TOYKH BBIOMPAIOT IIO
MOKa3aHUsIM HW3MEPUTENLHOTO MpUOOpa, TOJYYEHHBIM Ha JIBYX HEBOAHBIX
OydepHBIX pacTBOpax;

C - 10,00 r macna, comepsxamiero cuadyro kuciory u 125 cm® pacteopurens ans
tuTpoBaHus. KOHEUHYI0 TOYKYy BBIOMpAIOT B HamOoJiee BEPTUKAIHHOW YaCTH
neperuoa;

J - 10,00 r macma, comepxkamero ciuabble W CHJIbHBIE KUCIOTHI U 125 cm®
pactBoputens nnsi TuTpoBaHus. KoHeuHble TOukM BbIOMpaloT B HauOoliee
BEPTUKAJIbHBIX YACTAX JIBYX TOUYEK reperuoda

[TpumeuaHnus.

1. Ha HEeKOTOpBIX U3MEPUTENBHBIX MPUOOPAX 3HAK HAIIPSKEHUS POTUBOMOIOKHBIN
2. llpencraBneHHbIC HA PUCYHKE KPUBBIC JaHBI JJIs1 TPUOIU3UTEILHON OIICHKH, TaK
KaK B 3aBUCHUMOCTH OT THIa MpUOOpa aOCOJIIOTHBIE 3HAUYEHUS MOTEHIMAaIa MOTYT
MEHSIThCH.

10.4.3. Tlocne oKOHYaHUS TUTPOBAHUS MPOMBIBAIOT AJIEKTPOBI U KOHEI OIOPETKU
pacTBOpUTENIEM JJIsi TUTPOBAHUS, 3aTEM IPOIAH-2-0JIOM WJIM 3TAaHOJIOM U BOJIOH.
[Torpy»arT 3JIEKTpOAbl B BOAY HE MEHEE YeM Ha 5 MHUH Mepel CIEAYIOIIUM
MPUMEHEHUEM, YTOOBI MPOU3OIIIO HACKIIIIEHHUE BOJOUW IeJIEBOTO CJI0S CTEKIISTHHOTO
AIEKTPOJA.

XpaHsT 3JIEKTPOJIbl B JUCTUIITUPOBAHHOMN BOJIE.

10.5. KonTposibHOE UCTIBITAHUE

Jnst ka0l cepur 0OpasloB MPOBOAAT KOHTPOJBHBIA ONBIT, THTpya 125 cm®
PacTBOPUTEIIA JUIsl TATPOBAHUSA 0€3 aHATM3UPYEMOT0 MPOAYKTA.

[Ipu turpoBanum BpyuHyro poGasmstor 0,1 wmm 0,05 MOJIB/IM’CIIMPTOBOrO
pacTBopa ruapookucu Kayua 1o 0,05 cM® M 3anuCHIBAIOT  ITOKAa3aHMs
U3MEPUTETLHOTO prOopa U 00beMa pacTBOpa U3 OIOPETKHU.

10.6. OnpeneneHre meI0YHOro Y1ciaa

10.6.1. Onpenenenre npoBOAST, YIOTPeOsis sl THTPOBAHUS CIUPTOBOM pacTBOP
cousiHOi kucnotsl 0,1 Monb/mm3,

10.6.2. Jlna kaxmon cepu oOpa3lioB MPOBOASIT KOHTPOJIBHBIA OMBIT, TUTPYS 125
cm® pactBoputens nmopuusamu 110 0,05 cm® ciupTOBOro pacTBOpa COMAHON KHCIOTHI
0,1 mMonb/aMe.

10.6.3. Ilpu 0OpaTHOM TUTPOBAHUHU IOCIE MPOBEACHUS TUTPOBAHUS MPOIOJIKAIOT
106aB1aTh 13 6ropetkn 0,1 MoJb/IM3 pacTBOP CONSAHON KUCIOTHI 10 HOTEHIMANA HA
115 MB BbIlIe ycTaHOBIEHHOTO 17151 KUcoro OydepHoro pacteopa (110 pH 2). [Tocne
TOr0, KaK MOTEHIIUAJI OCTAETCs MOCTOSHHBIM B T€UE€HHE | MUH, HU30BITOK COJISTHOM
KHCJIOTBI TUTPYIOT PACTBOPOM rHApookucH Kanus 0,1 Mons/nm®, 1o6aBiss B oquH
npuem o 0,01 - 0,02 cm®, 10 moTeHNMAaNa, YCTAHOBJIEHHOTO B KHCIIOM Oy(epHOM
pactBope (10 pH 4), mnu ckavka moTeHIMalIa B 3TOM 001acTH.

10.7. Onpenenenre KUCIOTHOCTH
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10.7.1. Ins onpeneneHusi KUCIOTHOCTH B CTaKaHYMK JIJIi TUTPOBAHUSI HAJMBAIOT
100 cm® pactBoputens u turpyor ero 0,05 Monb/aM® pacTBOPOM THIPOOKUCH
kanus, 1o6asnss no 0,03 cm® u MeHee TuTpanTa. TUTPOBaHKE BEAYT 0 MOTEHIUAIA,
YCTaHOBJICHHOTO B IIEIOYHOM Oy(epHOM pacTBope. 3aTeM B CTaKaHUYMK HATUBAIOT
100 cm® aHAMM3MpPYEMOro MPOAYKTa U BHOBB TUTPYIOT 0,05 Moib/aM3 pacTBOpOM
THAPOOKHUCH Kallusi J0 TOro ke MoTeHunuana. Bomusu motenuuana OydepHOro
pacTBOpa Mocie KaXI0ro J100aBICHUS OYEPEIHON MOPLUHUHM TUTPAHTa OXUAAIOT,
MOKa MOTEHIMAJ YCTAHOBUTCS, TO €CTh U3MEHEHHUE ero OyJIeT COCTaBIATh HE OoJee
5 MB (oko0 0,1 pH) B Teuenue 30 - 60 c.

11. OBPABOTKA PE3YJIbTATOB AHAJIN3A

11.1. MeTtox TUTpOBaHKS BPYUHYIO

Hanocsat Ha rpaduk o6beMsl godasisemoro 0,1 Mombs/qM® cOMPTOBOIO pacTBOpa
rugpookucy Kaius win 0,1 Moss/qM3 pacTBOpa CONISHON KUCIOTHI COOTBETCTBEHHO
MOKa3aHUsIM U3MEPUTETHLHOTO prOopa (PUCYHOK 2).

Kak KOHEUHyI0 TOYKYy OTMEUAaIOT YETKYI TOYKY IMeperuda KpuBOM, KOTOpas
HAXOJIUTCS BOJIM3M MOTEHIMANIA CBEKEIPUTOTOBICHHBIX HEBOJHBIX KHUCIOTHBIX U
1EJIOYHBIX OY(pEPHBIX PACTBOPOB. B cilydae KPUBBIX HE MMEIOIIMX YETKMX TOUEK
nepernda (CM. pUCYHOK 2, KpuBasi B), 32 KOHCUHBIC TOYKH MIPHHUMAOT ITOTSHITHAIT
JUISi COOTBETCTBYIOIIMX HEBOAHBIX Oy(epHBIX pacTBOpoB. I[Ipu TUTpOBaHUU
OTpaOOTaHHBIX Macell 3a KOHEYHYI0O TOUKYy NPUHHUMAIOT TOYKY Ha KpPHUBOH,
COOTBETCTBYIOIIYIO TIOKA3aHUIO H3MEPHUTENILHOTO MpUOOopa, MOJyYeHHOMY Ha
CBEKEIMPUTOTOBICHHOM HEBOJTHOM KHUCJIOTHOM Oy(epHOM pacTBOpeE.

[Ipumeyanus

1. B Toukax meperuba KpuBOii TUTpOBaHUs J100aBIeHUE opuuii pactBopa 1o 0,05
CM BBI3bIBACT U3MEHEHUE MOTeHIMaa Oosee yeM Ha 15 MB u He meHee ueM Ha 30
0O0JIbIlIe 3HAYCHMUS, IOJTYUYSHHOTO MpU J0OABJICHUU NPEABIAYIINX U MOCIETYIOIUX
OJIMHAKOBBIX Mopuuid. OrnpeeseHHbIe TOUKH epernda MOXKHO Pa3InuuTh TOJIHKO B
00J1aCTSIX ¢ OAMHAKOBBIMU JOOABJICHUSIMU.

2. CoBmecTtHasi paboTa, MPOBOAMMAS TO OMNPENETCHUI0 KHCIOTHOTO YHCIa
TOBapHBIX Macell, MPHUCAJ0K M OTPA0OTAHHBIX Maces, ToKa3zajla YETKUE TOYKU
neperuda s CBEXKUX Macel, MPUCAJ0K U OTCYTCTBUE WM HEUETKHE TOYKHU
neperuda st oTpabOTaHHBIX Maced.

11.2. MeTton aBTOMAaTU4ECKOTO TUTPOBAHUS

OTMeUaroT KOHEYHBIE TOUYKH Ha KPUBBIX TUTPOBAHUS, MOJYYCHHBIX, KaK U B METOJIE
TUTPOBAHUS BPYUHYIO.

11.3. PacdeT KMCIOTHOTO, MIEJIOYHOTO YHCEN U KUCTOTHOCTU MPUMEHUM K METOIY
TUTPOBAHMS BPYUHYIO U METOAY aBTOMaTUYECKOTO TUTPOBAHUSI.

11.3.1. OGmee kucnoTHoe yucio KiB MWIUIMTpaMMax THIPOOKHCH Kayius Ha 1 T
MPOAYKTa BEIYUCIISIOT 1O (hopMmyiie
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W -Vy) ey 561

?

K=
o]

rae Vo- 00bem 0,1 monbs/nM® pacTBOpa rMAPOOKHCH Kanus, U3pacXOJ0BaHHBIA Ha
TUTPOBAHHE KOHTPOJBHOTO ombiTa 10 3HaueHus DJIC B mienouynoMm OydepHOM
pacTBOpe WK J0 CKayka MOTEHIMala B 3TOM 00J1acTH, CM;

Vi - 06wem 0,1 umu 0,05 mons/0m>pacTBOpa THAPOOKUCH KaJHs, H3PACXO0BAHHBIH
Ha TUTpoBaHue oOpasna 1o 3HadeHus I/[C B menounom O0ydepHOM pacTBOpe WU
JIO CKauvKa MOTEHI[MAaJIa B 9TOH 00J1acTH, CM;

M1 - Macca aHATM3UPYEMOTO MIPOYKTA, T;

C3 - KOHIIGHTpAIUsl PacTBOPa THAPOOKUCH KaJIusl, MOJIb/IM,

56,1 - sKkBHBaJIEHTHAsA Macca THAPOOKUCH Kajus, T.

11.3.2. KuciaotHoe 4nciio CubHBIX KUCTOT KB MIIIITUTpaMMax THAPOOKUCH KajIus
Ha | T mpoAyKTa BEIYUCIISIOT 10 popMyJie

(ie; +V3e,) 561

o)

K, -

rne V, - o6sem 0,1 wma 0,05 wmoms/gM3pacTBOpa COISHOM  KHCIOTEL
M3pACXOJIOBAaHHBIN Ha TUTPOBAHME KOHTPOJBHOTO ombiTa j0 3HadueHus OJIC B
KHCJIOM HEBOJHOM OyhepHOM pacTBOpE WK 10 CKayKa MOTEHI[Maja B 3ToM 00J1acTu,
CM;
V3 - 066em 0,1 uam 0,05 mons/aM3pacTBopa rHAPOOKHCH KamKsl, H3PACX0M0BaHHbIH
Ha TUTpoBaHHME oOpa3na a0 3HadeHusa OJ{C B Kuciom HEBOJHOM OydepHOM
pacTBOpe WK A0 CKauka MOTEHIIUala B 3TOW 00J1acTH, CM;
Cs4 - KOHIIEHTpAIIUS pacTBOPa COJITHOM KUCIIOTHI, OTpeieieHHas o 5.7.2, MOJIb/IM.
11.3.3. lenouyHoe 4Kcio CHIbHBIX OcHOBaHUH II[1B MuMrpaMmax rujipOOKucU
KaJvs Ha | r mpoyKTa BEIYHUCIAIOT 0 (hopmyre
(Wyzy +Vyes) 56,1

(o
rae Va- oobem 0,1 Moib/aM pacTBOpa COJITHOW KHUCIOTHI, U3PAcXOJOBAaHHBIN Ha
TUTpOBaHKE 00pa3na o 3HaueHus JJ[C B menouHoMm OypepHOM pacTBOpe WIH A0
CKauKa IIOTEHIUaNa B 9TOi 061acTu, cm>;

K, =

Tp- Macca aHAJIM3UPYEMOT0 IPOAYKTA, T.
11.3.4. Ob6mee menounoe uucio L, B MummurpaMmax rupoOOKUCH Kaimust Ha 1 T
MPOJIYKTA, OTPEJETICHHOE MPSMBIM TUTPOBAHUEM, BHIYHCIISIOT 0 (hopmyIie
oy, = Wa=va)-c, 561
2 »
iy

rae Vs- 00bem 0,1 Mois/mm® pacTBopa CONSHON KUCIOTHI, H3PACXOJOBAHHEINA Ha
TUTpoBaHue oOpasia a0 3HaueHus DJIC B kuciaom OydepHOM pacTBOpE WU JI0
CKauKa MOTEeHI[Maja B 3TOM 00JIacTH, CM.

11.3.5. Obwee menoynoe yucio Lz B MumurpaMmax ruIpOOKMCH Kainust Ha 1 r
MIPOJIYKTA, OMPEIACICHHOE 00pAaTHBIM TUTPOBAHUEM, BBIYUCIISIIOT TI0 opmyIie

35



I, = [[‘Vﬁ -V,) _K,-Cg]'ﬂﬁ,l
3 ?
iy

rne Ve - oobem 0,1 mons/nm® pacTBOpa CONSHON KHMCIOTEIL, J0OABISEMBIH K

pacTBOpY aHAJIU3UPYEMOTO MPOAYKTA, CM;
V7 - o6vem 0,1 moms/aM® pacTBOpa I'MAPOOKHCH Kalus, M3PAacXOJOBAaHHBIA Ha
TUTpPOBaHUE U30OBITKA CONSTHON KUCHIOTH 0 3HaueHus DJC B kuciom OydepHoM
pacTBOpe WK 10 CKauKa IOTEHIINAJA B 3TOH 00I1acTH, cM°,

11.3.6. Kucnornocts K3 B MmmrpamMMax ruapookucu kaimums Ha 100 cm?®
He(DTENMPOAYKTA BRIYUCIISIIOT IO hopMyIie

Ry =V, cy 56,1,

rae Vg - 066eM 0,05 Moss/nmM® pacTBOpa TMAPOOKHCH KaJIus, M3PACXOM0BAaHHbIN Ha
TuTpoBaHue 10 3HaueHus J/IC B menounom 6ydepHoM pacTBope, CM.

11.3.7. 3a pe3ynbTar aHajiv3a IPUHUMAIOT CpeHee apu(pMETUUECKOE PE3yIbTaTOB
HE MEHEE JIBYX MOCIIEIOBATEIIbHBIX OMPEAEICHUN,PACXO0KICHUS MEXKITY KOTOPBIMU
HE TIPEBBINIAIOT 3HAYCHHM, YKa3aHHBIX B Tabiuiax 2 - 5.

12. TOYHOCTbH METOJA

12.1. KucnotHoe uuncio

12.1.1. CxomumocTh

Pacxoxnenus  Mexay  MOCIEAOBATEIbHBIMU  PE3yJbTaTaMH  HCHBITAHUSA,
MOJIYYEHHBIMH OJIHUM M TEM K€ OIEepaTOpOM Ha OJTHOM M TOH K€ ammapaTrype mpu
MOCTOSTHHO JIEUCTBYIOIIUX YCIOBUSX HA HICHTUYHOM HCCIIEyEMOM MaTepHUae npu
HOPMaJIbHON M MPAaBWIBHOM SKCIUTyaTalldd, HE AOJKHBI MPEBBINIATH CPEIHUX
3HAYCHUH, TPUBEACHHBIX B TaOmIle 2, 601ee OJHOTO CiTydas U3 ABaJIaTH.
Ta6nuna 2- CXoauMOCTh NpH ONPEeIEHNN KUCIOTHOTO Ynciia, %

ToBapHble Macia u OtpaboTaHHbIE Macia B
XapakTepucTuka
KOHIIEHTPAThI IPUCAJKU B KOHEYHBIX TOUKaX Oy(epHbIX
TUTPOBAHUS
TOYKaX reperunda pacTBOpPOB

Tun TuTpoBaHus Pyynoe ABrtomaTuueckoe PydyHOe ABTOMaTHYECKOE

[IporieHT cpeaHux 7 6 5 12

3HAYEHU

12.1.2. Bocnpon3BoguMocCThb

Pacxoxaenus Mexay IBYMs €IMHCTBEHHBIMHM M HE3aBUCHUMBIMHU pe3yJibTaTaMu,
MOJIy4YeHHBIMH Pa3HBIMU ONEPATOPAMH, PAaOOTAIOIIUMHU B PA3HBIX JJAOOPATOPUSIX HA
UJECHTUYHOM MCCJIEAYyeMOM MaTepuane IMph HOPMAIbHOM U MPaBUIbHOU
AKCIUTyaTalli, HE JOJKHBI MNPEBBINIATh CPEAHUX 3HAYEHUM, MPUBEIACHHBIX B
Tabnwuie 3, 60Jee OJHOTO CiTydasi U3 JBaJIaTH.

Ta6numa 3- Bocmpou3BouMOCTh NPU ONPEACTICHUN KUCJIOTHOTO uncha, %
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ToBapnble Macia u OTtpaboTanHble Maclia B

XapakTepucTruka
KOHILICHTPAThl IPUCAIKNA B KOHEUHBIX TOUKaX OypepHbIX
TUTPOBAHMS
TOUYKax neperuoda pacTBOpOB
Tun TuTpoBanus Pyunoe ABtomarnueckoe PyuyHoe ABTOMarnuyeckoe
[IponeHT cpeaHux 20 28 39 44
3HAYCHUN

12.2. KucnoTHO€ 4MCIIO CHIIBHBIX KUCIIOT

JlaHHbIE TOYHOCTHU ISl KUCJIOTHOTO YUCJIA CUIIBHBIX KUCJIOT HE pa3padoTaHbl
BBHJIY PEIKOTO OOHapy»)eHus (MOsIBJICHUS) €ro IpU aHaliu3e 00pasIoB.

12.3. lIleno4yHOE YKCIIO U KUCJIOTHOCTD

12.3.1. CxoguMocCTh

Pe3ynbTaThl IBYX MOCHEA0BATEIBHBIX OMPEACICHUMN, TOJTYYEHHbBIE OJHUM
7a00paHTOM Ha OJHOW U TOM K€ armapaType U Ipode IpoayKTa B OJJMHAKOBBIX
YCJIOBUSIX, IPU3HAIOTCA IOCTOBEPHBIMU (C 95 %-HOi1 1OBEpUTEIHHOM
BEPOSITHOCTHIO), €CITU PACXOXKICHUSI MEXKTy HUIMU HE MPEBBIIIAIOT 3HAUCHUH,
yKa3aHHBIX B Tabaumax 4 u o.

12.3.2. Bocnpou3BoguMOCTb

Pe3ynpTaThl HCHOBITAHUN, TIOJYYCHHBIC pPa3HbIMU JIA0OpAaHTAMH B  Pa3HBIX
7ab0paToOpUAX HA OJHOM M TOH ke Mpo0e MPOAYKTa, IPU3HAIOTCS JOCTOBEPHBIMHU (C
95 %-HO¥ MOBEPHUTEIHHON BEPOSTHOCTHIO), €CIIM PACXOXKIACHUS MEXKIYy HUMHU HE
MPEBBIIAIOT 3HAYEHU, YKa3aHHBIX B Ta0iumax 4 u .

Tabnuna 4 - CX0aQuMOCTh ¥ BOCTIPOM3BOIUMOCTH MPU ONPEICTICHUH HIEIIOYHOTO
qyucia

Hlenom;{o(e) ;;/Ircno, MT. Cxomocts, mr KOH/T Bocnponfgﬁlx/l;wocu, MTI
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
» 20,0 » 100 2,0 4.0
» 100 » 250 5,0 10,0
Tabnuma 5 - CXoaUMOCTh M BOCIIPOU3BOIUMOCTD IPU ONPEACICHUN KUCIOTHOCTH
Kucnornocts, Mr KOH/100 CXx0auMOCTh, MT BocnpounszsogumocTts, Mr
cm® 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. MTIPOTOKOJI NCIIBITAHUA
[IpoTOKOMI HCTIBITAHUSA JOJDKEH COAEPKATh CIEAYIOLIEe:
a) TUI U UAEHTU(UKAIIUIO UCTIBITYEMOIO MTPOJIYKTA;
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0) CChUIKY Ha JJAaHHBIN MEXTyHApOIHBIM CTaHIAPT WM HAlIMOHAIbHBIA CTAaHIAPT;
B) pe3yJIbTaT UCIIBITAaHUS;

r) 11000€ OTKJIIOHEHHUE TI0 COTJIAIIEHUIO UK APYTUM JIOKYMEHTaM OT
YCTaHOBJIEHHOW METOJUKHU;

1) AaTy UCTIBITAHMUSL.

ITPH/IO’KEHHE A

(obsa3amenvbHoe)

OIPEJIEJIEHME IIEJJOYHBIX YHMCEJI OCHOBAHUM UM COJIEN,
BXOIALIMX B COCTAB CYJIb®OHA THBIX 1 AJIKWJICAJIMIWIIA THBIX
[MPUCAOK

st ananuza npucanok 0,1 - 0,2 r npucaaku (msz) B3BEIIUBAIOT C TOTPEIIHOCTHIO HE
6omnee 0,0002 r 1 pacTBOPSIOT €€ B paCTBOPUTEIIE, TPUTOTOBICHHOM 110 5.13, B3TOM
B 00beme mo 10.1.

A.1. OIIPEJEJIEHUE HIEJIOYHOI'O 4YHMCIIA, OBYCJIOBJIEHHOI'O
HAJIMYUEM TUAPOOKUNCHU KAJIBIIUA WU YIJIEKUCIIOI'O KAJIBLIMA B
KAJIBIIMEBBIX CYJIbOOHA THBIX ITPUCAIKAX

A.1.1. PactBop npucaaku TTpyoT 0,1 MOJE/IM® pacTBOPOM CONSHON KHUCIOTHI 110
5.7 10 cKauka NOTeHIHMana, npuOasnss B oaumH npuem no 0,1 cM®, a mocne
M3MEHEHUs noTeHmana 6onee yem Ha 15 MB (pH 0,25) - no 0,05 cm®. Hanmuuue
ckauka noteHnuana npumepro Ha 100 - 130 mB Gosnblie noreHnmana meaoyHoro
OydepHoro pactBopa (B obnactu npumepHo 9,3 - 8,8 pH) ykaspiBaeT Ha
MPUCYTCTBHUE B MPUCATKE TUIPOOKUCH KAIIbIIUS.

A.1.2. Ecnu ipu IpsIMOM TUTPOBAaHUU HE HaOJI0/1aeTCs CKauKa IMOTEHIMasa Uid OH
MOJy4aeTCs HEIOCTAaTOYHO YeTKUM, Maccy ymeHbInaroT 10 0,07 - 0,09 r. Ecinu u B
TOM CJly4a€ CKa4yoK [MOTEHI[Masa OTCYTCTBYET, TO THAPOOKUCH KaJbIUsS
OTCYTCTBYET.

A.1.3. O0miee mEeN0YHOE YHUCTIO OMPEAeIAoT 00paTHRIM TUTpoBaHueM 1o 10.6.3.
A.1.4. O6paboTKa pe3yJbTaToB

A.1.4.1. lllenoynoe uncio, 00yCIOBICHHOE HATUYUEM TUAPOOKUCH Kaibiius, 1114,
B Musuturpammax KOH Ha 1 r nmpucaaku, BEIYUCISAIOT 110 (hopmyIie

Ve 360

4
g

rae Vo - oobem 0,1 Mosb/IM pacTBOpa COJITHOW KHCIIOTHI, U3PACXOJOBAHHBIN Ha
TUTPOBAHUE 10 CKayKa MOTEHIMAa, CM.

A.1.4.2. ITepecuet menounoro yucna Ills Ha MaccoByto oo okucu Kanbius Ls B
MPOIICHTAX TIPOU3BOJAT 10 HOpMyIIe

1, = o0 i, 100

J000

rae 0,50 - oTHOIIEHUE SKBUBAJICHTA OKMCH KaJIBIIUS K dKBUBAJICHTY THAPOOKHCH

KaJIus.

A.1.4.3. O6mee menounoe yucio Iz Beramcistor mo 11.3.3.
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A.1.4.4. llenouHoe 4Kcii0, 00YCIOBJICHHOE HATUYUEM YTIeKUCIoro Kanbius, g,
B Muwuturpammax KOH Ha 1 r npucaaku, BEIYUCIAIOT M0 popmyrie
e = 13 - 1.
A.1.4.5. Tlepecuer menounoro uucina Il MaccoByro nonto okucu kanbiusa 117 B
MPOIICHTAX TIPOU3BOJAT 1O HOpMyIIe
0500 Hi 100
L = =00
A.2. OIIPEAEJIEHUE IIEJIOYHOI'O 4YUCIJIA, OBYCJIOBJIEHHOI'O

HAJIMMUEM TUIAPOOKUCHU BAPUA W VIJIEKUCIIOTO BAPUSA B
BAPUEBBIX CYJIbBOOHATHBIX [MTPUCAJIKAX
A.2.1. Ecnm nauwanpHas JOJIC wmenbme 3IJIC, yCTaHOBIEHHOW B IIEJIOYHOM
OydepHOM pacTBOpe, B MPHUCAIKE MPUCYTCTBYET THIPOOKUCH Oapusi.
A.2.2. Ecnu nayaneHas 9/]C paBHa unu 6osnbiie D/[C, ycTaHOBIEHHOH B IIEJI0YHOM
O0ydepHOM pacTBOpE, TUAPOOKUCH OapHsl B MPUCAJIKE OTCYTCTBYET.
A.2.3. O6uiee 1mIeI09HOE YHUCITIO ONMPEAEIIsaOT 00paTHbIM TuTpoBanuem mno 10.6.3.
A.2.4. O6paboTKa pe3yJbTaToB
A.2.4.1. lenoyHoe uncno, 00yCIOBICHHOE HaTU4YHeM Tujpookucu Oapus, L1, B
muumurpammax KOH wa 1 r npucanku, Beraucisitor mo 11.3.3.
A.2.4.2. Tlepecuet mienounoro yucna Il; Ha MaccoByto aoito okucu 6apus Illg B
MPOIEHTaX MPOU3BOIAT 1O hopMyIie

437 e
=
rae 1,37 - cooTHOIIEHUE YKBUBAJICHTOB OKUCH Oapusi U TUIPOOKUCH KaJHsl.

[Tpumeuanue - Ecnu B mpucaake coiepkarcs NpUMeCH B BUJE THAPOOKUCH KaJHs
WJIM €JIKOTO HATpa, TO UX OMPEACISIIOT BMECTE C THIPOOKHUCHIO Oapusi.
A.2.4.3. O6mee menounoe ynciio 1z Beraucasror mo 11.3.5.
A.2.4.4. lllenounoe ymucno, 00yCIOBICEHHOEe HauuueM yriaekucioro Oapus, 11,
BBIYUCIISIIOT IO popmyIie
g = I3 - ;.
A.2.4.5. Tlepecuer menounoro uucina [y Ha maccoByro nomto okucu O6apust Lo B
MPOLICHTAX TIPOU3BOJAT 10 HopMyIIe

P37 P00
o =500
A.3. OIIPEJEJIEHUE HIEJIOYHOI'O 4YHCIIA, OBYCJIOBJIEHHOI'O
HAJIMUUEM  AJIKWJICAJIMIIUIIATA  KAJIbLIMS, I'MJIPOOKNCH
KAJIBIIUA W VYIJIEKUCIOI'O  KAJIbIIUA B KAJIBIIMEBBIX
AJIKWJICAJIMIINJIATHBIX TTPUCAIKAX
A.3.1. ConepskaHue B MPUCAJIKE THAPOOKUCH KalbIUs ONPEACIISAIOT TaK ke, KaK U

JUISL CYJIb(DOHATHBIX KAJIBLIUEBBIX MIPUCAIOK.
A.3.2. O6uiee mEI0YHOE YUCIIO ONPENEIIOT 0OPATHBIM TUTPOBAHUEM T10 TIEPBOMY
CKauky mnoreHnuana. [locie JOCTH)KEHUS TepBOrO CKayka IOTEHIUaIa
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MPOJIOIKAIOT TUTPOBAHUE JO BTOPOr0 CKayka IMOTEHIHMAIA JJIs OIpeecHUs
COJIEp)KaHMS AJKUJICATUIIUIIOBOM KHUCJIOTHI, O0Opa3oBaBIICHCS MPHU Pa3I0KEHUHU
COJISTHOM KHCJIOTOM aJIKMJICAIUIIMIIATA KAJIbIIH.
A.3.3. O0paboTKa pe3yJbTaToB
A.3.3.1. lllenounoe yncno, 00yCIOBICHHOE HAIMYUEM THUIPOOKUCH Kaibius, [1[<,
B mwumrpammax KOH nHa 1 r npucanku, u MaccoByro Jnoit0 okucH Kanbius LLs
BIIPOIICHTAX BBIYMCIISIOT TaK e, KaK JUIs CYIb(aTHBIX MPUCATIOK.
A.3.3.2. O6mee menounoe yncio Iz Beraucisror mo 11.3.5.
A.3.3.3. lllenounoe yucio, 00yCIOBICHHOEC HATMYMEM aJTKUIICATTUIIMIIATA KaJIbIIUs,
111, BeIpaxkenHoe B Muwurpammax KOH nHa 1 r npucanku, BBIYHCIAIOT IO
bopmyie
ayy, = (Vm _ Vll)'cl 56,4 ,

iy
rae Vio - 06seM 0,1 Mons/aM3 pacTBopa r'MIpoOOKUCH Kalus, H3pacXo10BaHHbIN Ha

TUTPOBAHHUE JI0 BTOPOTO CKauKa MOTEHIUANA, CM°,
V11 - 06bem 0,1 Mons/mM3 pacTBOpa rMAPOOKUCH KallHsl, H3PAaCcXOI0BAHHBIA HA
TUTPOBAHHUE JI0 IEPBOTO CKAaYKa MOTEHIMANA, CM>,
A3.3.4. Ilepecuer menoynoro uncia {1 Ha MaccoByro nomro okucu Kanbuus o
B IIPOLIEHTAaX MPOU3BOIAT 10 (popMyJie
_ 0301y, 100
BT R
A.3.3.5. lllenouHoe unciio, 00yCIOBIEHHOE HAIMUUEM yTieKuciaoro Kanbius. i3

BEIYHCIITIOT TIO PA3HOCTH OOIIETro MIEIOYHOTO YHCa M CYMMBI IIEIOYHBIX YHCE,
0OyCIIOBJIEHHBIX HATUINEM QJIKUJICATAIIAIIATA KaTbITHS

[0y = I3 - (I + [y1).

A.3.3.6. Ilepecuet mienounoro yucia I3 Ha MaccoByo 10J110 OKUCH Kaibius 11114
B IIPOIIEHTAX MPOM3BOJIAT IO (hopMyIIe

05010, 100
s 1000 '

Jlabopamopnasn paboma Ne 6

AIUIMMETPHUA B Cpele MPOTOreHHOI0 pacTBOpHUTe/sl B GapManeBTHYeCKOM
aHa/Iu3e

HeBonHoe TUTpOBaHME OPraHUYECKUX OCHOBAHUM M UX COJIEM BBIITOJHSIIOT,
HCIMOJIb3YSl B KAUYE€CTBE PACTBOPUTENIEN YKCYCHYIO KUCJIOTY, YKCYCHBIM aHTHAPHI,

MYypPaBbUHYIO KUCJIOTY WJIA MX COYETAHUA. TUTPAHTOM CIIYXKUT PacTBOP XJIOPHOU
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kuciaotel (HCIO,), nHaukaropaMu — KpHUCTANIMYSCKUN (DHOJIETOBBIM, TPOIICOINH
00, ManmaxuTOBBIN 3€JIEHBIN, METUJIOBBIN (DHOJIETOBBIH.

Meton ocHOBaH Ha co0Jie0Opa30BaHUMU CIA0Or0 OPraHMYECKOTO OCHOBAHUS C
TUTPAHTOM B Cpele¢ NPOTOTEHHOTO PACTBOPUTENS, YCHJIMBAIOMIETO OCHOBHBIC
CBOMCTBA aHATM3UPYEMOTO BEIIECTBA.

MeTon HEBOTHOTO TUTPOBAHHS B Cpele MPOTOTEHHOTO PACTBOPUTEIS MOXKET
MPUMEHSTHCS JUTsl OTIPEICIICHUS :

1. Ocnoeanuit — xodeuH, HUTPOKCOJWH, auaszenam (cubas3oH), (TUBa3u,
W30HUA3U/I, METaMHU30JI-HaATPUM (aHaNbrun), aMUHAJIOH, KHCIIOTa
aMUHOKAIIPOHOBAs, HUIKOTHHAMMU).

2. Conen — XJoprpomMaszvHa THUIPOXJOpUJ (aMHUHA3UH), AUGEHTUAPaMUHA
TUApoOXJopUl (IuMenpost), OeHaazonia ruapoxiaopus (aubasolt), TpUMeENEepUIuHa
ruapoxjiopun (mpomenoin), amnpodeH, s¢eapuHa TUAPOXJIOPHA, TNaraBepuHa
TUAPOXJIOPH]I, KOKaHa TUIPOXJIOPHUI, SMUHEPPHUH (aIpeHaINH), HOpANUHEPpUH
(HopaapeHanuH), koaeuna gocdar, THaMUHA XJTOPUA U T. 1.

TUTPOBAHHBIE PACTBOPBI

Pacmeop xnopuoit kucaromut (0,1 moav/n)

HCIO, M.m. 100,46

1 mu pactBopa coaepxut 0,01005 r XJTOpHON KUCIOTHI.

IIpuroroBaenue. 8,2 mn 72% wmu 11,7 ma 57% BoJHOrO pacTBOpa XJIOPHOU
KUCIIOTHI cMmemmmuBatoT ¢ 500 Mil JIeqsiHOM YKCYCHOM KHCJIOTHI B MEPHOW KOJIOE
BMecTUMOCThIO 1 1. KonOy momemiaroT B XOJIOAHYIO BOAY W MPHUOABISIOT
ITOCTEINEHHO NPU MMOMEIINBAHUN YKCYCHBIM aHTUIPUI B KoJnyecTBe 32 munu 45 M
coOTBETCTBEHHO. [Tociie oxnaxaeHuss 00beM pacTBOpa T0BOASAT JEASTHON YKCYCHOM
KUCI0TOM 10 1 1 m ocTtaBisAtoT Ha 24 4. ConepkaHue BOJIbI ONPEAEISAIOT IO METOLY
K. ®umepa, eciu HE0OX0AMMO, MPUOABISATH BOJLY WM YKCYCHBIM aHTHUIAPUA J10
noyueHus coaepkanus Boasl B konnuectse oT 0,01 1o 0,2% u octaBnsaoT Ha 24 u.

YcranoBka tutpa. Oxono 0,15 r (TouHas HaBecka) ruapodTanaTa Kajaus,
MPEeABAPUTEITHHO TOHKO U3MENbYEHHOT0 U BhICymeHHoTo nipu 120°C B Teuenue 2 u,
pacTBOpSAIOT B 20 MJI JIEASTHOM YKCYCHOW KHMCIJIOTBI U TUTPYIOT HMPUTOTOBJIECHHBIM
pacTBOPOM  XJIOPHOW  KHCJIOTBI B MPUCYTCTBUM 2  Kamejdb pacTBopa
KPUCTALTAYECKOTO (PHOJIETOBOIO 710 TIepexoia (ruoIeTOBOM OKpacKH B ToyboBaTo-
3€JICHYIO.

[TapajuteTbHO IPOBOASAT KOHTPOJIBHBIN OIBIT.

[TonpaBouHsIil KOADDHUIHEHT BEIYUCIISIOT IO TIepBOMY crioco0y, rae T=0,02042.

Pacmeop xnopnoii kucaomet (0,05 monv/n)
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1 M pactBopa coaepxut 0,005025 r XJIOpHOU KUCIIOTHI.

IIpuroroBaenne. 50 Ma pactBopa xyopHod kuciaotbl (0,1 Moiyb/11) TOYHO
OTMEpHUBAIOT U3 OIOPETKHM B MEPHYIO K0i0y BMecTUMOCThi0 100 My U 1HOBOAST
0o0BeM pacTBOpa JCATHOW YKCYCHOUM KUCIOTOM 10 METKH.

YcraHoBKa THTPA — KaK OMKCAHO MPHU yCTaHOBKe THTpa pactBopa 0,1 Momb/m.
HaBecky ruapodranara kamus 6epyt okosio 0,08 r (Tounas HaBecka) T=0,01021.

Pacmeop xnopnoit kucnomut (0,02 monw/n)

1 M pactBopa coaepxut 0,002009 r XJIOpHON KHUCTIOTHI.

IIpurorosiaenue. 20 M1 pacTBOpa XJa0pHOU KUCIOTHI (0,1 MOJIB/IT) TOMENIAIOT B
MEpHYI0 KOoJ0y BMecTUMOCThIO 100 Mi M JoBOIAT OOBEM pacTBOpa JIe[sSHON
YKCYCHOM KHCIIOTOM JO METKHU.

YcranoBka turpa. Okxono 0,15 r ruapodranata xanus (TOYHAs HAaBECKA),
IPEABAPUTEILHO TOHKO U3MENBUYEHHOIO U BhICcylIeHHOTo npu 120°C B TeueHue 24,
MOMENIAIOT B MEPHYIO KO0JIOy BMECTUMOCTBHIO 100 My, pacTBOpSIIOT B JIEASHOU
YKCYCHOM KHCIJIOTE U JOBOJAT 00BEM PacTBOpa TOM K€ KMCIOTOM 10 METKH.

K 10 mn mosiydeHHOro pacTBOpa MpUOABISIOT 15 MI JIENSHOW YKCYCHOMU
KHCIIOTBI M THUTPYIOT, Kak B ciaydae pactBopa 0,1 wmounnw/n. ITlonmpaBounbiii
KO3 (PUIIMEHT C y4yeToM pa3BelEHUsA BBIUUCISAIOT IO IEPBOMY CHOCO0Y, TAe
T=0,004084.

Pacmeop xnopnoii kucaomut (0,01 monv/n)

1 mu pactBopa coaepxut 0,001005 r XJIOpHOI KUCIIOTHI.

IMpuroroBaenne. 10 Ma pactBopa xyopHod kuciotsl (0,1 Moib/11) TOYHO
OTMEpPHUBAIOT W3 OIOPETKHM B MEPHYIO KO0y BMecTUMOCThIO 100 My ¥ TOBOAST
00BeM pacTBOpa JEASTHONW YKCYCHOM KUCIOTOM 10 METKH.

YcranoBka tutpa. Okonio 0,15 r ruapodranara xamus (ToOyHas HaBeCKa),
IpeIBapUTEIbHO TOHKO U3MENBUYEHHOIO U BhicylieHHoro npu 120°C B Teuenue 24,
MOMEIIAI0T B MEPHYIO K0JIOYy BMECTUMOCTHIO 100 M, pacTBOpSIOT B JIEASHOU
YKCYCHOM KUCJIOTE U AOBOJAT 00bEM PAaCTBOPA TOH K€ KUCIOTOM 10 METKH.

K 5 mi mosmydeHHOr0 pacTBOpa mprOaBISIOT 15 MIT IeIHON YKCYCHOW KUCIIOTHI
U TUTPYIOT, Kak B ciaydae pactBopa 0,1 monw/n. IlompaBounbiii kodhuImeHT ¢
Y4€TOM pa3Be/ICHUsI BBIYUCIISIOT 10 iepBoMy crioco0y, rae T=0,002042.

NHINKATOPBI

Kpucmannuueckuii gpuonemoesutii
['excameTuI-n-po3aHUANH-XJIOpUA (4.11.a.)
C25H30C|N3 M.m. 408,0
Bbpon3oBbie OrecTsmme KpUCTaulbl WM KPUCTALIUNYECKANW TOPOIIOK TEMHO-
3eJIeHOro 1BeTa. PactBopuM B Bojie, 95% cniupre u neAsHON YKCYCHOM KHUCIIOTE.
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[lepexon okpacku HpU HEBOJHOM TUTPOBAHHM OT (hHUONETOBOM (IlIeI0UHAs)
4yepe3 CUHe-3eJIeHy 0 (HeUTpaabHas) K )KeJITOBaTO-3€JI€HOM (Kucas).

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

Memuunoewtit puonemoeulii.

CwMmech TeTpa-, IeHTa- U reKcaMeTHII-IT-PO3aHUIMH-XJIOPUIOB C MpeoldIialaHeM
MEeHTaMEeTUI-T-PO3aHUINH-XJI0pyaa (4.1.a.)

C24H28C|N3 M.m. 393,96

TeMHO-3e1eHbIN MOPOIIOK ¢ METAITHYECKUM OJieckoM. PactBopum B Bosie 1 95%
CIUpTE.

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

PactBop unankartopa. 0,1 r uHIUKAaTOpa PACTBOPSIOT B BOJIE U IOBOAAT 00BEM
pactBopa Bosioi 10 100 mut.

PacTBop uHaukaTopa B JieasiHOM ykcycHoil kuciaore. 0,1 r mHamkaropa
pPacTBOPSIOT B JIEASHOW YKCYCHOM KHUCIIOTE€ M JIOBOAST O0OBEM pacTBOpa TOM ke
kucnoror 1o 100 mur.

PEAKTHUBbI

Mypaesvunas kucnoma (4.0.a.)

HCOOH M.m. 46,03

becuseTHas npo3payHas KUIKOCTb C PE3KUM 3al1aXxOM, CMEILIUBAETCS C BOJOM BO
BCeX cooTHoleHusx. PactBopuma B 95% cnmpre u a3pupe. ConepxraHue OCHOBHOTO
BeliecTBa He MeHee 99,7%. Temneparypa kunenust ot 100 no 101°C. Temneparypa
kpuctanzanuu He Huwxke 7,5°C. IlnotHocts ot 1,22 mo 1,221. Conepxanue
yKcycHoM kuciotbl He 6oiiee 0,05%, maseneBoit — He 6omnee 0,005%. Heneryunii
octaTok He 6oiee 0,002%.

Ykcycnaa kucnoma neoanasn (x.u.)

CH;COOH M.wm. 60,05

Temnepartypa kunenus ot 118 no 119°C.

Conepxanue yKkCyCHOM KUCIOThI HE MeHee 99,8%.

B xoHnueckyo kos0y BMecTuMocTbio 100 MJT ¢ mputepToit MpoOKOH HAJIMBAIOT
10 M BombI, MpHUOABIAIOT OKOJIO 2 T (TOYHAs HABECKA) MCIBITYEMOW YKCYCHOM
KHUCIIOTBI U TUTPYIOT pacTBopoM enkoro Harpa (1 moib/m) 1o ciiabo-po30BOro
OKpaImMBaHus (MHAUKATOp — peHonpTanens).

1 mu pactBopa eakoro Hatpa (1 Moaw/n) coorBeTcTBYeT 0,06005 1 CH3COOH.

43



Heneryuuit ocrarok He Oonee 0,001%. XmopumoB He Oonee 0,0002%.
Cynbdato He 6omee 0,0003%. Tsoxenbix MetamuioB He 6oiee 0,0002%. XKenesa ne
6onee 0,0002%.

2 MJI MCTIBITYEMOM KHUCIOTHI (¢ TouHOCTRIO 10 0,1 M) momemiaroT B Kooy,
npubasisior 10 ma Boasl u 0,1 M pactBopa nepmanranarta kamus (0,1 moms/m).
Po30Boe OkpammBaHue TOJKHO COXPAHATHCS B TeueHue 30 MuH.

JlensiHast yKCycHasl KUCJIOTa, NPHUMEHseMas B KAauyeCTBE PACTBOPUTEINS IPH
HEBOJHOM THUTPOBAaHWHU, JOJKHA BBIIEPKUBATH CIEIYIOUIEE JOMOTHUTEIBHOE
UCIIBITaHHE.

10 M3 BcTBITYeMOM KHCIOTHI (C TOYHOCTBIO 70 0,1 MJI) momemiaroT B KOJoy,
npuoOaBistoT 10 MJI KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOThI, CMECh OXJIAXIAIOT 110
temriepatypbl 5°C, mpubaBmsror 1 M 5% pactBopa Oumxpomarta Kamus u
nepememrBaroT. OTHOBPEMEHHO F'OTOBSIT KOHTPOJIBHBIN PACTBOP, AJI YETO B KOJIOY
npuoaBisitoT 10 M1 Boasl, 10 M1 KOHIIEHTPUPOBAHHOM cepHOM KUCIOTHI, 1 Mt 5%
pacTBopa Ouxpomara Kajaus W TepeMemuBaroT. VCnbITyemMblii U KOHTPOJIbHBIN
pacTBOpbI ocTaBisIOT Ha 30 MUH. 3aTeM K 000MM pacTBOpamM MpUOABIISIOT 110 50 M
BOJbI, TIEPEMEIIMBAIOT M OXJAKIAIOT JO KOMHATHOW Temmeparypsl. I[lo
OXJIAXKJICHUH K pacTBOpamM MpubamisaioT no 2 r donuna Hatpus (0,1 monw/m) 1o
oOeciBeUnBaHUs pacTBOpa.

Pa3HocTh MEXIy KOJIMYECTBOM THOCYJb(aTra HaTpus, MOLIEAIIEro Ha
TUTPOBAHUE HCIBITYEMOTO U KOHTPOJIBHOTO PACTBOPOB, HE TOJKHA ObITH Oosee 0,4
M.

Ykcycnouit ancuopuo (u.0.a.)
(CH3CO0O),0  M.m. 102,09
becnBetHas mpo3padHasi JKUJIKOCTh C PE3KUM 3amaxoMm. B BOJHBIX pacTBOpax
OBICTPO THUAPOIM3YyETCS, 00pa3zys YyKCycHyr kuciory. CoaepxkaHue YKCHOTO
anruapuna He meHee 99,0%. Temneparypa kunenust ot 138 go 141°C. I1noTHOCTH
ot 1,0790 no 1,0820. Xnopuaos He 60siee 0,0001%. Cynndaros He 6osee 0,0005%.
Tsoxensix MeTaiuioB He Ootiee 0,002%.

OIPEJEJEHUE OCHOBAHUI
1. Kogpeun.

PeaKLII/ISI HUICT 110 TPETUIHOMY aTOMY a30Ta UMHUIA30JIbHOTO IUKJIaA B JCBATOM
ITOJIOXXCHHH.
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NuaukaTop — KpUCTATTHYECKUNA (DUOJIETOBBIA.
B ocHOBe nexar caenyromue CTaauu:

1. ITpoToHnpoBanue ocCHOBaHUs (YCUIIEHHE OCHOBHBIX CBOMCTB):
R=N + CH3COOH — [R=N*—H] + CH3COO
aeasiHas
2. OTHATHE IPOTOHA OT TUTPAHTA:
HCIO4 + CH;COOH — CH3;COOH;" + CIOs
HOH alUIIOHUS
NIEPXJIOPaT-UOH
3. ConeoOpazoBanue (HeHTpaIU3aIus):
[R=EN*—H] + CIOs — [R=EN"—H]CIO,
nepxjoparkodenHa
4. PerenepauusipacTBOPUTETIS:
CH3COO" + CH;COOH,;" — 2CH;COOH
CymmapHo:
CH3;COCOH
R=N + HCIO, — [R=EN*—H]CIO,

2. Memamu3on-nampuii (AaHAIb2UH).

e HyC _ +

gV r=—1~Chg H = Neisgemis G _

o = 2HCIO, — M | 7% eio

"4"0¢\N’N Oy ¥ 4 —-s0 A N CH, 4

NaQ3S | 2 0 N
6''s _H_C/O , CgMyg .
\H —
f axB.(MeTamm3ona-Harpus)=1/2

Turpyercs Kak  OJHOKHMCJIOTHOE  OCHOBaHHE —  NPOTEKAET  PeaKius

TUAPOJIUTUYECKOTO PACIICTIEHUS U COJIE00pa30oBaHusl.
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NHukaTop — KpUCTALTNYECKUH (DUOJIETOBBIH.

3. Amunanomn.
B cpene 6e3BOJIHON YKCYCHOM KHCIOTBHI MOJABISIOTCS KHUCJIOTHBIE CBOMCTBA

TPYII KUCJIOTO XapaKTepa U YCUIIMBAIOTCS OCHOBHBIE CBOWCTBA TPYIIIT OCHOBHOI'O

XapakTepa.

+ = + -
;Ji-l:;’-CHz—CHZ—C H;-COO+ CHSCOOH—*NHS—CHZ“CHZ" CHZ COCH + CH3COO

HCIO, + CH,COOH ——= CH COOH, + CiOj

TuTparT OcHoBaxue Auunonwit-iod  lMepxnopaT-uoH
(cvnbHas KucnoTa)

CH,COO™ * CH;COOH, —= 2CH 3 COOH
- - = =
NH,- CH,-CH,-CH;COOH + CIO, ———->[NH3— CH;- CH; CH; COOHICIO,

+ 2 + —
NH3- CH,~CH,~ CH5-COO + HCIO4 —— [NH - CH; CH; CH,-COOHICIO,,

f,xs(aMuHOIOHA) = 1

NHaukatop — KpUCTANIMYECKU (PUOJIETOBBIM.

OIIPEJEJEHUE COJIEN

1. Kooeuna gpocgham.
[TpoToHupoBaHKe UAET IO TPETUYHOMY aTOMY a30Ta.

[R;N'HH,PO, + CH;COOH — R;N'H + CH,COO™ + H;PO,
HCIOy + CH;COOH — CH;COOH," + ClOg
R;N'H + CiOy — [RyN'HICIOf

CH;COO" + CH,COOH," — 2CH,COOH
CH;COQH

Cymmapro: [RsN'H]HPO, + HCIO, — [RN'HICIOy + H;PO,

faxs (xonenna bochara) — 1

Nuaukatop — KpUCTANIMYECKUH (PHOTIETOBBIM.
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2. Xnopnpomazuna 2uopoxinopuo (AmMuHa3um).
TuTtpoBaHue MPOBOJAT B MPUCYTCTBUM YKCYCHOTO aHTUIpPUJIA AJIS CBSI3bIBAHUS
XJIOPUI-UOHOB.

? e o
@[ ICL + HCO; + (CHiCOR0 —» |[R—CHy-CH,—CHy- ITI\ CIO;
N cl | e 1

+,CH
CHg*CHrCHz"—N -Cl

i1 CHs

+ CHyCOCl + CHyCOOH

foerucy = 1

3. Kcanmunona Hukomunam.

| ' CH: COOH

HyC~N A A e O F

3 ;\ I /I“J CII; H CHZ ]1‘1 3 g o3 HC[O4
O N N/ H CH,CH,0H N

CH; -
H3C~—N N ~CH;- ?H CHy~ ri“‘“ COYy + ['(j/COOH
CH,CE,OH " ~
CiG;

LA,

H

f sva. (eoasmons wnkorasiara) = 1/3
Onpenensitor B CMECH JIEASIHOM YKCYCHOM KHCJIOTBI M YKCYCHOTO aHTHJIPUJIA,
o0pa3oBaHue COJIU MPOXOJUT MO TPEM TPETUUHBIM aTOMaM a3oTa.

VIl. MaTepnaibHO-TEXHHYECKOE 00ecreueHue

Jlexuuu obGecrieueHbl MEPEHOCHON MYJIbTUMEIUNHHON CHUCTEeMOW U3 HOYTOyKa U
MPOEKTOpa, JabopaTopHbIe pabOTHl — HEOOXOJUMBIM HAOOPOM OOOpPYIOBaHHS W
peakTuBOB: criekrpodoTomerp CD-26, BeChl TEXHUUECKHE, BECHl aHAIMTUYECKHE,
KOMITBIOTEpP, CYIIWIBHBIA MIKad, 1neHTpudyra, nomsporpad, Boapt™merp B7-38,
Memankd MarHuTHele, pH-merp 410, pedpakromerp, BBITSDKHOM —1mIKad,
ra30KUJKOCTHOM Xpomarorpad, mpuOOp s MPOBEACHUS aHAIU30B METOJIOM
WHBEPCUOHHOM BOJIBTAMIIEPOMETPHUH, KYJIOHOMETP, TA00PATOPHBIE CTOJIBI U CTYJIbS,
XUMUYECKas MOCY/1a, XUMHUYECKUE PEAKTUBHI , INIAMEHHBIN (OTOMETP.

VIIIl. CBenenusi 00 00HOBJIEeHUM padoyeil MPOrpaMMbl IUCHUILTAHBI
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Nerr.m. OOGHOBIIEHHBIN OnucaHre BHECEHHBIX PexBu3UTHI TOKYMEHTA,
paszzaen paboyeit M3MEHEHUI YTBEpPAMBILIETO
IIPOrpaMMBbI W3MEHEHU
JTUCLUITIINHBI
1. Pazgen V. VYuebHo- | loGaBnensr HOBBIe mocodbmst B | [Ipotokom Nell ot 28.04.21T.
METOJHYECKOC U | OCHOBHOM CITUCOK JIUTEPATyphl 3aceJ]aHusl YYCHOTO COBETa
MH()OPMALTIOHHOE XMMHKO-TE€XHOJIOTHIECKOTO
oOecrieyeHue ¢dakynbTeTa
JMCIUTUTAHBI
2. Pasnen V. VYuebno- | /lobapnensl HOBbie mocoOus B | [Ipotokon NelO0 or  27.
METOJHYECKOC U | CIIMCOK JIUTEPaTyphl 06.2023r3aceqanust
uH(OPMAIHOHHOE YUEHOT'O COBETa XHUMHKO-
obecrieserue TEXHOJIOTHYECKOTO
JMCIUTUTAHBI daxysreTa
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