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|. AHHoTanMa

1. leanb u 3212494 JTUCHHUIIMHBI

Llenbro OCBOCGHUST AUCHUIUIMHBI SIBIISIETCS: OOyUEHHE CTYJICHTOB IPUMEHEHHIO
HEBOJIHBIX Y CMEIIAHHBIX PACTBOPUTENICH B XUMUYECKOM aHAJIH3E.

3a1layaMy OCBOCHUS TUCHUTIIMHBI SBJISIFOTCS:
—pacHIMpUTh TPEACTABICHUS O PACTBOPEHHHM KakK (PU3HKO-XUMHUYECKOM IIPOIECcce
B3aMMOJICMCTBHSI BEIIECTBA W PACTBOPUTENS, MPUPOJIE KHUCIOTHO-OCHOBHBIX CBOKICTB
BEIIECTB, IPUPOJIE KOOPAUHAITMOHHOM CBSI3H;
—7aTh 3HAHUSI O HEBOJHBIX PACTBOpPAaX, HMX CBOMCTBaX, 00OJACTAX NPUMEHEHUS,
COBPEMEHHOM COCTOSTHUM XMMUU HEBOJHBIX PACTBOPOB;
—HAy4UTh CTYJCHTOB HCIIOJIb30BaTh HEBOJAHBIC PACTBOPUTEIM JIJISI aHAIM3a BEIIECTB U
CMECEM, HE MOJIAIOIIMXCS aHAINU3Y B BOJTHOM PacTBOPE.

2. MecTo qucHUILTHHBI B cTpykType OOII
JucrumummHaa « XuMuUsi HEBOAHBIX pacTBOPOB» BXOAUT B DJICKTUBHbBIC JUCHUILUIMHBI 4
obsi3atenbHOM yactu bioka 1. «lucuuminaely yueOHOro miaHa.

JlucupiuiiHa — 3aKiIaibIBa€T  3HAHWS  JUIA BBIIOJNHEHHUS — HAY4YHO-
HCCIIE0OBATENILCKOM PabOThI U MTPOXOXKICHUS HAYYHO-HUCCIIEI0BATEIBCKON MPAKTUKY.

Jucuurmmaa HETOCPEACTBEHHO CBsA3aHa c JTUCUIUATUTMHAMUA
«INEKTPOXUMHUECKHE METO/Ib, «HaHOXUMUSY, «AKTyalIbHBIE 3a/1a4l COBPEMEHHOM
xumun. Yacte 1.», «XuMHUYECKOEe paBHOBECHUE», «XHUMHSI JICKAPCTBEHHBIX BEUIECTBY,

«XUMHS KOOPAUHAITMOHHBIX COCTMHEHUI.

3. O0beM auCcHUILIHHBI 4 3a4eTHRIX enuHull, 144 akageMUYecKux Jaca,

B TOM 4YHCJIe:

KOHTAKTHAs ayJAuTOPHasi padora: nekuuu - 15 yacos, 1abopatopHsie pabOTHI -
45 gacoB, B T. 4. JaOOpaTOpHast MPpaKTUIECKas MOIr0TOBKa — 45 4acos;

camocTosiTeIbHas padora: 57, KOHTPOJIb - 27.

4. Ilnanupyemble pe3yJibTaTbl 00y4eHHs 10 JUCHUILUINHE, COOTHECEHHbIE ¢

IVIAHUPYEMbIMH Pe3yJibTATAMM 0CBOCHHUS 00Pa30BaTeIbHOM MPOrpaMMbI
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[ ImannpyemMsble pe3ysibTaThl
OCBOEHHUSI 00pa30BaTEIbHON
nporpamMmsl (hopMupyeMbIe

[Inanupyembie pe3yabTaTbl 00yUEHHUsI
10 AUCUUIUIAHE

KOMITETCHIINH)
OIIK-1 OIIK-1.1. Mcnonp3yeT cyliecTBYIOIIHNE U
CriocoOeH BBITOHSATH pa3padaTbIBacT HOBbIE METOIMKHU MOJTY4YEHUS U
KOMILJICKCHBIC XapaKTepU3aliy BEIIECTB U MAaTEPUAIIOB ISt

SKCIIEPUMEHTAILHBIC U PACUETHO-
TEOPETHUUCCKHE MCCIICIOBAHNS B
M30paHHOM 00JIACTH XUMUU UITU
CMEXHBIX HayK C
UCIIOJIb30BaHUEM COBPEMEHHBIX
IpUOOPOB, MMPOTPAMMHOTO
obecrieueHus 1 0a3 JaHHBIX
IpOoeCCHOHATIBPHOTO Ha3HAYCHUS

peIIeHNs 3a1a49 B N30paHHOW 00JIaCTH XHMUHU
WM CMEKHBIX HAYK

OIIK-1.2. Ucnonb3yeT COBpEMEHHOE
00opy0BaHHUE, TIPOTPAMMHOE 00ECTICYCHUE U
npodeccroHabHbIC 0a3bI JAHHBIX JIJISI
peleHus 3a/1a9 B U30paHHOM 00JIaCTH XUMUN
WM CMEKHBIX HAYK

OIlIK-2

CriocobeH aHaIM3upoBaTh,
MHTEPIPETUPOBATH U 0000IIATH
PE3YIIBTATHI AKCIIEPUMEHTATBHBIX
Y paCYETHO-TEOPETUUECKUX padbOT
B M30paHHOM 00JIACTH XUMUU WU
CMEXHBIX HayK

OIIK-2.1. [TpoBOOUT KPUTHUYECKHIA aHAIIN3
pe3yIbTaTOB COOCTBEHHBIX
AKCTICPUMEHTAIBHBIX B PACYETHO-
TEOPETUYECKUX padO0T, KOPPEKTHO
UHTEPIPETHPYET UX

OIIK-2.2. ®opMyIupyeT 3aKIF0UEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM aHaIn3a
JUTEPATypPHBIX JTAHHBIX, COOCTBEHHBIX
HKCIIEPUMEHTAIBHBIX U PACYETHO-
TEOPETUYECKUX paboT B M30paHHOM 001acTH
XMMUH WA CMEKHBIX HayK

5. @opma NPOMEKYTOYHO ATTECTAIMU U CEMECTP MPOXOKICHUSI:

AK3aMEH BO 2-M CEMECTpE.

6. SI3bIK NpenoaaBaHusi PyCCKUH.




Il. Copep:kanue TMCHMILINHBI, CTPYKTYPHMPOBAaHHOE 0 TeMaM (pa3jesiam) ¢
YKa3aHHEM OTBEJAEHHOI0 HA HMX KOJMYECTBA AKaJeMUYECKHX YaCOB U BHIOB

YUeOHBbIX 3aHATHH

Haumenosanwue pa3genoB | Beero AyIUTOpHBIC 3aHATHS CamMocTosiTenb-
1 TEM yacoB | Jlekmuu | JlaGopa- Kontposb Has pabota
TOpPHBIC
paboThl
Tema 1. Pa3zButue xumuu 7 1 3 1 2
HEBOJIHBIX PACTBOPOB
Tema 2. Teopuu KUCIOT U 8 1 3 1 3
OCHOBaHMI
Tewma 3. Briiusiuue 10 1 3 2 4

pacTBoOpHTEINICH Ha
CBOMCTBA KUCJIOT U
OCHOBaHMI
Tema 4. Usmepenue pH B 10 1 3 2 4
HEBOJHBIX H CMEIIAHHBIX
pacTBopax
Tema 5. Kitaccudukanus u 9 1 3 1 4
OCHOBHEIE
XapaKTEPUCTUKU
HEBOJIHBIX PaCTBOPOB
Tema 6. AMdoTepHbIe 10 1 3 2 4
pactBoputenu. CHupThL.
Tema 7. KucnoTHbie 10 1 3 2 4
pactBopuTtenu. be3BogHas
CepHas KHCIIOTA.
Tema 8. be3Bognas 10 1 3 2 4
YKCYCHAsI KUCIIOTA.
Tema 9. XKunkuii 10 1 3 2 4
(bTOpUCTBIN BOAOPOL
Tema 10. OcHOBHEIE 10 1 3 2 4
pactBoputenu. Kuakuit
aMMMaK.
Tema 11. XKunkue 10 1 3 2 4
OpraHMYECKHEe aMUHBI
Tema 12. Jlunonsipusie 10 1 3 2 4
arpOTOHHBIE
PacCTBOPHUTEIIH.
JiuMeTnicyb(OKCH/I.
Tewma 13. Opranuueckue 10 1 3 2 4
aMHUIBI
Tema 14. KeTonsl 10 1
Tema 15. AnpoToHHbIe 10 1 3 2
PacTBOPUTEIH.
YTrieBogopoibl U uX
TaJIOT€HITPOU3BOIHBIC
Hroro | 144 15 45 27 57
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I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

YueOHas mporpamma —
HAaMMEHOBAHHE
pa3esioB U TEM

Bun 3anartus

O6paBOBaTeHBHBIe TEXHOJIOTHH

Tema 1. Pa3Butue Jlekuus TpaauMoHHbIE (PpOHTATIBHAS JICKIIHS, PEIICHUE
XUMHUHU HEBOJHBIX JlaGopaTtopHasi | ynmpaxkHeHu# ), HHGOPMAaIMOHHbIE (TIOKa3
pacTBOpoOB pabota B MIpE3EHTALMI ) TEXHOJIOTUSI UCCIIEI0BATEIbCKON
XUMHUYECKON NEeSTeNIbHOCTH (XUMHUYECKUN SKCIIEPUMEHT)
7abopaTopuu | TEXHOJIOTHS MOJYJIBHOTO U OJI0YHO-MOIYJIHHOTO
o0yueHus 310pOBbecOeperarne TEXHOJIOTUN
Tewma 2. Teopuu kucnor | Jlexuus TpaauiMoHHbIE (PpOHTATBHAS JICKIHS, PCIICHUE
Y OCHOBaHUH JlaGopaTtopHasi | ynpaxHeHu# ), HHGOPMAaIMOHHbIE (TIOKa3
pabora B MPE3EHTALIMI ) TEXHOJIOTHSI UCCIIEIOBATEIBCKON
XUMHUYECKON NEeSTeNIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
7a0opaTopur | TEXHOJIOTHUS MOJYJIBHOTO U OJI0YHO-MOIYIHHOTO
o0yueHus 3I0pOBbEcOEepErane TEXHOJIOTUN
Tema 3. Biusinue Jlexuus TpaJULUOHHbIE ((PPOHTATIbHAS JIEKLIUS, PELLICHUE
pacTBopuTesel Ha JlaboparopHas | ynpaxxHeHHit), THPOPMAIIMOHHBIE (ITOKa3
CBOMCTBA KHCIIOT U pabota B MIpe3EHTAIMI ) TEXHOJIOTHUSI UCCIIEI0BATEIbCKON
OCHOBaHUI XUMHUYECKON NEeSTENIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
1abopaTopuu | TEXHOJIOTHSI MOAYIBHOIO U OJIOYHO-MOYJIBHOTO
o0yueHus 3I0pOBbEcOEpErarne TeXHOJIOTUN
Tema 4. Usmepenune pH | Jlexuus TpaJuLUOHHbIE ((PPOHTATIbHAS JIEKLIUS, PELLICHUE
B HEBOJIHBIX U JlaboparopHas | ynpaxxHeHHii), THPOPMAIIMOHHBIE (ITOKa3
CMEILIaHHBIX pacTBOpax | padoTa B MIpe3EHTAIM) TEXHOJIOTUSI UCCIIEI0BATEIbCKON
XUMHUYECKON NEeSTENIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
1abopaTopuu | TEXHOJIOTHSI MOAYJIBHOIO U OJIOYHO-MOYJIbHOTO
o0yueHus 3I0pOBbEcOEpErane TEXHOJIOTUN
Tema S. Jlekuus TpaaAuIIHOHHBIE ((PPOHTATIbHAS JISKIIHS, pEIICHUE
Knaccudukanus u JlaGopatopHasi | ynpaxxHeHu#), *HPOpPMALMOHHBIE (TTI0Ka3
OCHOBHBIE paborta B MIpe3eHTAIN ) TEXHOJIOTHSI HUCCIIEeI0BATEIbCKON
XapaKTePUCTHKH XMUMUYECKOH JeSITeIbHOCTH (XUMUYECKUN KCTIEPUMEHT)
HEBOJHBIX PAaCTBOPOB 1abopaTopun | TEXHOJOTHSI MOAYIBHOTO U OJI0YHO-MOYJIBHOTO
o0yueHus 3I0pOBbecOEeperarne TeEXHOJIOTUN
Tema 6. Amdotepubie | Jlekuus TpaJULIMOHHbIE (HPOHTATIBHAS JEKIUS, PEIIeHNE
PacTBOPHTEIIN. JlaboparopHas | ynpaxHeHMI), THPOpPMAIIMOHHBIE (ITOKa3
CrnupTsl. pabota B MIPE3eHTAI) TEXHOIOT U UCCIIeI0BaTEIbCKON
XUMHAYECKOH JESITeTBbHOCTH (XUMUYECKUH SKCTIEPUMEHT)
7a0opaTopuu | TEXHOJIOTUS MOJYJIBHOTO U GJI0YHO-MOIYIBHOTO
00y4eHus 310pOBhecOeperaroniue TEXHOJIOTUN
Tema 7. Kucnotnsie Jlexuus TpaJUIMOHHbIE (PPOHTATIBHAS JEKIU, PELICHUE
PacTBOPUTEIIN. JlaboparopHas | ynpaxHeHMIT), THPOpPMAIIMOHHBIE (ITOKa3
be3Boanas cepHas pabota B MIPE3EHTAIH) TEXHOIOT U UCCIIeI0BaTEIbCKON
KHCIIOTA. XUMHAYECKOH JESITeTbHOCTH (XUMUYECKUH SKCTIEPUMEHT)
7a0opaTopuu | TEXHOJIOTHUS MOJIYIBHOTO U OJIOYHO-MOYIHHOTO

00y4eHus 310pOBhecOeperaroIue TEXHOJIOTHN




Tewma 8. bezBoanas Jlexuus TpaaUIMOHHbIE ((PPOHTATBHAS JEKIU, PEIICHUE
YKCYCHasl KUCJIOTA. JlaGopaTtopHasi | ynpaxkHeHu# ), HHGOPMAaIMOHHbIE (TIOKa3
pabora B MPE3EHTAIIMI ) TEXHOJIOTHS UCCIIEI0BATEIbCKON
XUMHUYECKON NEeSTeNIbHOCTH (XUMHUYECKUN SKCIIEPUMEHT)
7abopaTopuu | TEXHOJIOTHS MOJYJIBHOTO U OJI0YHO-MOIYJIHHOTO
o0yueHus 310pOBbecOeperae TEXHOJIOTUN
Tema 9. Kunkuit Jlekuuns TpaauMoHHbIE ((PpOHTATBHAS JICKIIHSI, PEIICHUE
(hTOPUCTBIN BOJIOPOT JlaGopatopHasi | ynpaxHeHu# ), HHGOPMAaIMOHHbIE (TIOKa3
pabora B MPE3CHTALINI ) TEXHOJIOTHSI UCCIIeIOBATEIBCKON
XUMHUYECKON NEeSTeNIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
7a0opaTopur | TEXHOJIOTHS MOJYJIBHOTO U OJI0YHO-MOIYJIHHOTO
o0yueHus 310pOBbecOeperaIe TeEXHOJIOTUN
Tema 10. OcHoBHBIE Jlekuus TpaauMoHHbIE (PpOHTATIBHAS JICKIIHS, PEIICHUE
PacTBOPHTEIIH. JlaGopaTtopHasi | ynpaxkHeHu# ), HHGOPMAaIMOHHbIE (TIOKa3
Kunkuint ammuax. pabota B MIpE3EHTALMI ) TEXHOJIOTUSI UCCIIEI0BATEIbCKON
XUMHUYECKON NEeSTeNIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
nabopaTopur | TEXHOJIOTHS MOJIYJIBHOTO U OJIOYHO-MOYIHLHOTO
o0yueHus 3I0pOBbEcOEpEraone TEXHOJIOTUN
Tema 11. XKunkue Jlekuus TpaaAuIIMOHHBIC ((PPOHTATIbHAS JICKIIHS, PELICHUE
opranuueckue amuHbl | JlabopatopHas | ynpakHeHui), uHQpOpMalMOHHBIE (TIOKa3
pabora B MPE3CHTAIINI ) TEXHOJIOTHSI UCCIIEIOBATEIHCKON
XUMHUYECKON NEeSTENIbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
nabopaTopuu | TEXHOJIOTHS MOJIYJIBHOTO U OJIOYHO-MOYIHHOTO
o0yueHus 3I0pOBbECOEpErane TEXHOJIOTUN
Tewma 12. lunionsipusie | Jlexums TpaAuIIMOHHbBIC ((PPOHTATIbHAS JICKIIHS, PELICHUE
anpOTOHHBIE JlaboparopHas | ynpaxxHeHHit), THPOPMAIIMOHHBIE (ITOKa3
PacTBOPUTEIIH. paborta B MPE3CHTAIHIT) TEXHOJIOTHS UCCIIEI0BATEIbCKON
Jumetuncynb(oKkcu. | XUMHUYECKOU NEeSTENIbHOCTH (XUMHUYECKUN SKCIIEPUMEHT)
nabopaTopur | TEXHOJIOTHS MOJIYJIBHOTO U OJIOYHO-MOYIHLHOTO
o0yueHus 3I0pOBbecOEeperane TEXHOJIOTUN
Tewma 13. Jlekuus TpaaAuIIHOHHBIC ((PPOHTATIbHAS JISKIIHS, PEIIEHUE
Opranuueckue amuasl | JlabopaTopHasi | ynpakHeHui ), HGOpMaIMOHHBIE (TIOKa3
pabora B MPE3CHTAIINI ) TEXHOJIOTHS UCCIIEIOBATEIbCKON
XUMHUYECKON NEeSTeNbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
mabopaTopur | TEXHOJIOTHS MOIYJIBHOTO U OJIOYHO-MOTYTHHOTO
o0yueHus 3I0pOBbecOeperaue TeEXHOJIOTUN
Tewma 14.Ketonbt Jlekuus TpaaAuIIHOHHBIC ((PPOHTATIbHAS JISKIIHS, pEIICHUE
JlaGopatopHasi | ynpaxHeHu# ), ”HPOpPMALMOHHBIE (TTI0Ka3
pabora B MPE3CHTAIIHI ) TEXHOJIOTHSI UCCIIEIOBATEHCKON
XUMHUYECKON NEeSTeNbHOCTH (XUMHYECKUN SKCIIEPUMEHT)
7abopaTopur | TEXHOJIOTHS MOJIYJIBHOTO U OJIOYHO-MOTYIHHOTO
o0yueHus 3I0pOBbecOEeperane TEXHOJIOTUN
Tewma 15. Anporonnsie | Jlexums TpaaAuIIHOHHBIC ((PPOHTATIbHAS JISKIIHS, pEIICHUE
PacTBOPUTEIIH. JlaGopatopHasi | ynpaxHeHu# ), UHPOPMALMOHHBIE (TI0Ka3
YTrieBogopoibl U uX pabora B MIPE3CHTAIHI ) TEXHOJIOTHSI UCCIICIOBATEIHCKON
raJIOTeHIIPOU3BOHbBIE | XMMUYECKON NEeSATeNbHOCTH (XMMHYECKUN DKCIIEPUMEHT)
7abopaTopuu | TEXHOJIOTHS MOJIYIBHOTO H OJIOYHO-MOTYTHHOTO

o0yueHus 3I0pOBhECOEpEraroIIne TEXHOJIOTUN




IV. Onenounsle Martepuajbl Ui NpPOBeleHHs  TeKylleidl ©

l'[pOMe)KyTO‘IHOﬁ arTrecranmumn

TunoBbie KOHTPOIBHBIC 3aAaHUS TSI TIPOBEPKH YPOBHS C(HOPMUPOBAHHOCTH
komriereHuu OITK-1 CriocoGeH BBIMOTHATH KOMITJIEKCHBIE IKCIIEPUMEHTAIBHBIE U
pacy€THO-TEOPETUYECKHE HCCIEOBaHUSI B M30paHHOW 00JacTH XUMHUHM WIIU
CMEXHBIX HAyK C HCIIOJh30BAHUEM COBPEMEHHBIX NPHOOPOB, MPOTrPAMMHOTO

oOecnieueHus u 6a3 JaHHBIX HpO(bCCCI/IOHaJIBHOFO Ha3Ha4YCHUA.

Howmep |IIpaBuibHbIN OTBET Kpurepun
Copepxanue BoIipoca/3aianus OLICHUBAaHU
3a/IaHHS (kor0Y) .
3aJaHU
3aoanus 3aKpeimozo muna
1 b. B UK cnexkTpockonuu B KayecTBe 1 6amn 3a
YETBIPEXXIIOPUCTBIN PacTBOpPHUTES 4YaCTO UCIOIb3yeTCs. .. [IPaBUJIbHBINA
YIIIEepoa A. »Ta”on OTBET
b. ueThIpEXXI0pUCTHIN yriepoa
B. numetuncynbpokcu
I'. aneTonuTpun
I'<B<A<B Pacnoso:xxure pacTBOpUTEIH B OPSAKE 1 Gam 3a
yBesmmuenus 3Havenuns PKs (Ks— koncranra MIPaBUIIbHBIN
aBTOINPOTOJIN3A) OTBET
A. Bona
b. sxunkuii ammuak
B. 6e3BoHas yKCycHast KMCIOTa
I'. 6e3Bo/IHAs CepHAas KUCIOTa
3 B. xpuctamnueckuii | [Ipu THTpUMETPHYECKOM oNpe/ieseHnI 1 6amn 3a
(uoneToBbII €J1a0bIX OPraHNYecKUX OCHOBAHU B cpefe MIPaBUJIBHBIN
YKCYCHOI KHCJIOTBHI B Ka4ecTBe HHANKATOpPa OTBET
HCIOJIB3YIOT. ..
A. METUJIOBBIN OpaHXKEBBII
b. KOHro KpacHsIi
B. xpucranmnnyeckuii GroneToBbIH
I'. benondranenn
4 A. xaopodopm Juis 3kcTpakuun KoMiiekcoB 3d-MeTasioB ¢ 1 6amn 3a
AMITUIANTHOKAPOAMATOM MCHOJIB3YIOT. .. MPaBUIIBHBIN
A. xmopodopm OTBET
b. Tomyon
B. atunanerar
I'. 6yranon




5 B. repnona JJ1s1 IKCTIEPUMEHTOB € JKMAKAM (PTOPHCTHIM 1 6am 3a
BOJOPOJIOM HMCIIOJIb3YIOT IOCYY, IIPaBUIIbHBIN
U3rOTOBJIEHHYIO U3 ... OTBET
A. KBapIeBOIo CTEKIIa
b. nonuctupona
B. tedrona
I'. nmatunbl

6 b. azoTa MmeTosiom B anaguTH4ecKkol XMMHUM cepHasi KHCJI0TA 1 6amn 3a

Keenppans HCIOJIb3YyeTCsl KaK pacTBOPUTEIb MPH IIPaBUIIbHBIN

onpejeeHNH. .. OTBET
A. x10punoB MetonoM Mopa
b. azora metonom Ksenpnans
B. Boasl meToioM Puitiepa

7 I'<b<B<A PacnoJio:kuTe pacTBOPUTEH B MOPSIAKE 1 Gamn 3a
BO3PACTAHHUSI UX JOHOPHOI'0 YUCJIA MPaBUIIbHBIN
A. nupuanH OTBET
b. aueronuTpun
B. Bona
I'. 1,2-nuxnopatan

8 B. numepos B ra3oBoii ¢a3ze ykcycHasi Kucjora cymecrByer | 1 Oamn 3za
B BHJIE... [IPaBUJIbHBINA
A. KaTHOHOB U aHHOHOB OTBET
b. 0oIMHOYHBIX MOJIEKYJT
B. numepos
I'. rerpamepos

9 I'. 6e3pasmepHast JloHOopHOE YHCJIO pACTBOPUTEJISI HMeeT 1 6amn 3a

BEJIMYMHA Ppa3sMepHOCTL... [IPaBUJIbHBINA

A. MOIB/1T OTBET
B. Jl>x/Monb
B. Ix/kr
I'. 6e3pa3zmepHas BeIMYMHA

10 b. ocHOBaHue IIpu pacTBopeHnu B 6€3BOIHOI CepHOIi 1 Gan 3a
kuciaore (H2SO4) azornas kucaora (HNO;) NpaBUIbHBIN
BeJIET ce0A Kak... OTBET
A. xucnora
b. ocHoBaHue

3aoanus omkpeimozo muna

1 alleTOHUTPUIIOM IIpu onpenesieHNH JIEKAPCTBEHHBIX BeIECTB 1 6amn 3a
MetoaoM BIJKX B kadecTBe pacTBOpUTEIsA MIPaBUJIBHBIN
yaie Bcero UCMojab3ylT CMecH BOABI € OTBET

2 CTEKJISTHHBII IIpu onpenesennu pH BoxHO-3TaHOJIBHOTO 1 6amn 3a
pacTBopa B KauyecTBe HHAUKATOPHOTO MPaBUIIBHBIN
HUCHOJIb3yeTcs IIEKTPON OTBET

3 MeTaHOJIe Jns onpenesieHus1 Coiep:KaHusI BOAbI B CyXHX 1 6as1 3a
BelllecTBAaX U MPOAYKTAaX (HAMPUMeEpP, MOJIOTOM | IIPAaBUJIbHBIN
Ko(e) npumensiercst Meton Puiepa, KOTOPbIH | OTBET

npeamnoJaraeTr MCnojJab30BaHUuE pacTBopa Hoaa
B




4 JIUXJIOPITaHA 151 onpeniesieHus1 IOHOPHOTO YHCJIA 1 6am 3a
pacTBOpUTEJISi U3BMEPSIOT Tel10Boi 3¢ dekT MpaBUIbHBINA
ero B3anmozeiicrBus co SbCls B cpene OTBET

5 OCHOBAHHE IIpu pacTBopeHnu B 0€3BOAHOI YKCYCHOI 1 Gamn 3a
KHCJIOTE alleTaT HATPUs BeAET ceds Kak MpaBUIbHBINA

OTBET
6 HMOHHBIE aCCOLUATHI B xnopodopme annonnsie IIAB oOpasyror 1 6amn 3a
¢ TpudeHnIMeTAHOBBIMHU MPaBUWIbHBIN
KpacuTe MU OTBET
7 HUBEIUPYIOLIEe YKcycHasi KHCJI0TA 0KA3bIBaeT 1 6am1 3a
AeiicTBHe HA CHILY MPaBUIIbHBIN
OpPraHUYecKUX OCHOBAHMIi OTBET
8 HiC _~Chs Hapucyiite crpykrypHy1o ¢popmy.ty 1 6amn 3a
N CH3 rexkcameruiagocporpuamuaa MIPaBUJIBHBIN
| / OTBET
O:T—N
/N\ s
HsC CHj
9 YMEHBILAET JloGaBieHue 3TaHOJIa K BOAHBIM PacTBOpam 1 6amn 3a
PacTBOPUMOCTH MPaBUWIbHBIN
HEOPraHu4ecKMuXx coJiei OTBET
10 JUTOISPHBIX ALIETOHUTPHUJ OTHOCHTCS K rpynie 1 6amn 3a
anPOTOHHBIX pacTBopuTesiei MIPaBUIIbHBIN
OTBET

TuroBble KOHTPOJIBHBIE 3aJaHUs IJIi MPOBEPKU YPOBHS C(HOPMHUPOBAHHOCTH

komnereHiuu OITK-2 CriocobeH aHanu3upoBaTh, UHTEPIPETUPOBATH U 0000IIATH

PE3YNBTATHl SKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUIYECKUX PAOOT B M30OPAHHOU

00J1aCTH XMMHMU HJIM CMEKHBIX HayK.

Howmep |IIpaBuibHBIN OTBET CopepxaHue Bolipoca/3aiaHus Kpurepun
3a/1aHus (xmr04) OLICHUBAHMS
3alaHu
3aoanusa 3aKpeimozo muna
1 I-T YcTaHOBUTE NPaBUJIBLHOE COOTBETCTBHE 1 Gamn 3a
IH-A KJaccu(puKanu HEBOAHBIX PACTBOPUTEJICH KaXX10e
I -b PacTBopuTens Knaccudukanus MIPaBUIILHOE
IV-B |. DTunenmaMuy A. AmdorepHbie COOTBETCTBUE
Il. Meranoun b. lunonsipubie
arpOTOHHBIE
1. umernncynbdokcun | B. Kuciorasie
IV. ®ropuctsiii Bogoposa | I'. OcHOBHEBIE
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B<B<TI<A PacnoJioxxnte pacTBOpHUTEJHM B MOPSIAKE 1 Gann 3a
yYBeJMYeHHsl AUIIeKTPUIecKoi IPaBUJIbHBIN
NPOHUI[AeMOCTH OTBET
A. Boja
b. Tonyon
B. sTanon
I'. aneronuTpun
b. 5 mn Kakoii 005ém 0.05 M pactBopa HCIO, 1 Gann 3a
norpedyercs Aas TutpoBanus 100 ma MPaBUJIbHBIN
pacTBopa B 0e3BOJHOM YKCYCHOH KHUCJIOTE, OTBET
coaep:xamero 0.0025 M rannuna?
A. 1M
b. 5 mn
B. 10 mn
A. ykcycHas kuciora | Ilpu onpenenenun qudeHUIaMUHA METOIOM 1 Gamnn 3a
KHCJIO0THO-OCHOBHOTO TUTPOBAHUS B KadyecTBe | NIPaBUIBHBIN
PACTBOPHUTEJISI MCHOJIB3YIOT. .. OTBET
A. YKCYCHYIO KUCIIOTY
b. numetuncymnbdokcus
B. nupuaun
I'. uzo-nponanon
b. punonspHsIX I'ekcameTniigochorpuaMmua OTHOCUTCH K 1 6ann 3a
AIPOTOHHBIX YyHCITy... MIPaBUIIbHBIN
pacTBopHUTEIIEH A. OCHOBHBIX pacTBOpHUTENIEH OTBET
b. IUIONSpHBIX alPOTOHHBIX PACTBOPUTENIECH
B. amdotepHbIX pacTBopHTENEi
I'. KUCIIOTHBIX pacTBOpUTENEH
A. HUBenUpYyeTCs IIpu pacTBOpeHnu B 3TWIEHIMAMHHE CHJIAa 1 6amnn 3a
KHCJIOT... MIPaBUJIBHBIN
A. HUBenupyeTcs OTBET
b. nuddepentmpyercs
b. Jast onpenesiennsi HepTempoaAYKTOB B BOJ€e 1 Gann 3a
YETBIPEXXIIOPUCTHIM meTonoM UK cnekTpockonum ux MIPaBUJIbHBIN
YTIEPOIOM NnpeaBapUTEIbHO IKCTPATHPYIOT U3 MPOOBI OTBET
BOJBI ...
A. Tomyosom
b. 4eThIPEXXIIOPUCTHIM YIIIEPOIOM
B. nusTunoBeiM 3dpupom
I'. aTnnaneratom
A. manoif JAuddepennupyroniee gelicreue u3o- 1 Gam 3a
JIUDIIEKTPUUECKON NMPONAHOJA HA CHJIy KAPOOHOBBIX KHCJIOT MIPABUIIBHBIN
MIPOHUL[AEMOCTBIO 00yCJIOBJIEHO. .. OTBET
A. Maoil TUAIEKTPUYECKON POHUIIAEMOCTbHIO
b. KHCTIOTHOCTBIO U30-TTpONIaHOIA
A. KUCJIOTHO- Peakuus HBr + H,O & Br + H3O" ¢ mo3uuuu | 1 6amr 3a
OCHOBHast Teopun bpencrena—Jloypu pacemarpuBaercst MIPABUIIBHBIN
KaK... OTBET

A. KHCJIOTHO-OCHOBHAs

b. oOmena

B. runponuza

I". oOKMCIUTEIbHO-BOCCTAHOBUTEILHAS
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10 B. H3O0" u H,0 B xumnueckom paBHoBecun CH3COO™ + H;O" | 1 Gamn 3a
& CH3;COOH + H;0 conpsi:kéHHOI KHCJIOTHO- | TIPaBUIHHBIN
OCHOBHO NMapoii ABJAOTCA. .. OTBET
A. H3;0" u CH:COOH
B. CH3;COOH + H>0
B. H:0" u H,0O
I'. H3O" u CH3;COOH
3aoanua omkpsuimozo muna
1 JTIUOKCHIA CePBI IIpu onpenesieHuH BOAbI MeToa0M PHiIepa 1 Gamn 3a
NHPHUIMH HCIOJIb3YeTCsl KAK PACTBOPUTEIb IIPaBUIIbHBIN
s OTBET
2 YMEHbIIIAET JloGaByieHHe 3TaHOJIa B BOJHBII pacTBop 1 6amm 3a
€ro JM3JeKTPUYEeCKYIo IIPaBUIIbHBIN
NPOHULIAEMOCTH OTBET
3 O Hapucyiite cTpyKkTYpHYIO hopMYyTy 1 6ann 3a
| | JAMMeTHICYyJabdokcuaa MPaBUJIbHBIN
S
OTBET
ch/ \CH3
4 muddepeHnupyonee | ITHIEHANAMHAH 0KA3bIBAET 1 Gamm 3a
JAEMCTBHE HA CUJIY OCHOBAHMH IIPaBUJIbHBIN
OTBET
5 aKUENnTopoOM B 3/1eKTPOHHOM TEOPHUM KHUCJIOT U OCHOBAHUH 1 Gann 3a
JIbrouca KucjI0Ta siBJsiercst MIPaBUJIBHBIN
3JIEKTPOHHOM Mapbl OTBET
6 WOHHBIMH JlerkoniaBkue cojiM MPOU3BOIHBIX 1 6ann 3a
KHUIKOCTIMHU UMH/IA30/IMHUS, HCTIOJIb3yeMble KaK NPaBUIIBHBIN
PacTBOpPHUTEH, HA3BIBAIOT OTBET
7 muddeperuupyromee | H-6yTaHoa oka3bIBaeT Ha 1 Gamn 3a
CUJIy KapOOHOBBIX KUCJIOT NPaBUIIBHBIN
OTBET
8 YMEHBUIACTCS IIpu nob6aBIeHUH alleTOHA B BOAHBII pacTtBop | | Oamn 3a
YKCYCHOM KHCJIOTBI €€ JucCcoOManust IIPaBUJIbHBIN
OTBET
9 auMetuicyiabdokenn | HanMeHee TOKCHYHBIM U3 MCIOJIb3YyeMBbIX 1 6ann 3a
JTUIOJSPHBIX AMPOTOHHBIX PACTBOPUTEJIEH NPaBUIIBHBIN
sIBJIsSIETCS OTBET
10 SIIEPHOTO JdelTeprpoBaHHBIH AUMETHIICYJIb(OKCHT 1 Gam 3a
MarHuTHOTO (DMSO-d6) ncnoab3yeTcsi Kak paCTBOPUTEIb | IPaBUJIbHBIN
pe3oHaHca NPU NPOBeeHUHU UCCIeJOBAHU METO10M OTBET
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V. Y4eOHo-MeTOnM4YecKoe U HH(POPMALMOHHOE o0ecTiedeHne JUCHUILIHHbI
1) PexomeHayemas ureparypa

a) OcHoBHas uTeparypa:

Banosa (Komwiiosa), B. JI. Anamutudeckas XuMusi U (PU3HKO-XUMHIECCKUEC
MeTopl aHanmm3a : npaktukyM / B. J1. Banosa (Konbuiosa), E. W. Tlapmmna. — 5-e w3,
ctep. — Mocksa : M3narenscko-Topropast koproparust «/Jlamko u K°», 2023. — 198 ¢. —
ISBN 978-5-394-05402-0. —  Tekcr : anektponHepii.  —  URL:
https://znanium.com/catalog/product/2082446 (mara obparenus: 02.10.2023).

0) JlononHuTeNNbHAS TUTEpATYypa:

1. AHanuTHYecKas XUMUs: XUMUYECKHE METO/Ibl aHaIN3a : yueOHoe mocooue
/ E.T. BnacoBa, A. ®@. )Kykos, . ®@. Konocosa [u 1p.] ; nog pea. O. M. [lerpyxuna,
JI. b. Ky3HenoBoi. — 2-¢ u3n.. — Mocksa : Jlaboparopust 3uanwmii, 2021. — 467 c. —
(YueOnuk g Belcmiel mkoibel). — ISBN  978-5-93208-502-8. — Tekct
amektpornbii. — URL:  https://znanium.com/catalog/product/1984029 (nara
oOpamenus: 02.10.2023). — Pexxum 1ocTyna: mo noarnucke.

2. Aranmutryeckas xumus : yaeOnuk / H. Y. Mosuam, P. I'. Pomanoga, T. C.
['opobynoBa [u ap.]. — Mocksa : UHOPA-M, 2023. — 394 c¢. — (Bricuiee
obpasoBanue). — DOI 10.12737/12562. - ISBN 978-5-16-009311-6. - Tekcr :
anektporHbIi. - URL: https://znanium.com/catalog/document?id=426507

3. AHanmuTuyeckas  xumus:  ydeOHoe mocodue /AWM. Anapses,
T.II. AnekcangpoBa, A.A.KazakoBa, O.B.Kapynnna ; MuHucrepctBo
oOpazoBanuss u  Hayku  Poccuiickoit ~ ®enepanuu,  HoBocubupckwii
rocyapCTBeHHbBIN TeXHUUeCcKui yHuepcurtet. — HoBocubupck : HI'TY, 2015. — 92
C. : cxeMm., Tabn. — bubmmorp.: ¢. 86-87. — ISBN 978-5-7782-2710-1 ; To xe
[DNEKTPOHHBIM pecypc]. — Pexxum JOCTyIIA:
http://biblioclub.ru/index.php?page=book&id=438291

2) IIporpammMHOe obecrieueHne

a) JIureH3noHHOE MPOrpaMMHOE 0OeCTIeueHrE

Kaspersky Endpoint Security 10 akrt Ha nepenaday npas [1K545 ot 16.12.2022
6) CBOOOIHO pacIpocTpaHsIeMOoe MPOrpaMMHOE 0OecrieueHe

Google Chrome

SAnpexc bpaysep

MuorodynkuuonansHbli pegakrop ONLYOFFICE

OC Linux Ubuntu

Ascalaph Designer
(http:/Amnwww.biomolecular-modeling.com/Ascalaph/Ascalaph_Designer.html)
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CIIpaBOYHBIC CUCTCMbI

3) CoBpeMeHHBIE MPOPEeCCHOHATBHBIC 0a3bl JIAHHBIX U HHPOPMAIIMOHHBIC

Ne Bun HanmenoBanue
I /;1 nH(pOpPMaAITMOHHOTO HH(POPMAITHOHHOTO Anpec (URL)
pecypca pecypca
DICKTPOHHO- «YHUBEpPCUTETCKAS
1, GubmoTCuHas P : https://biblioclub.ru
OnOIMOTEKa OHIIAHHY
cucreMa
DNEeKTPOHHO-
2. OubmmoTeyHas IPR SMART https://www.iprbookshop.ru/
cucrema
DJIEKTPOHHO-
3. OoubImoTevyHast «OPAUT» https://urait.ru/
cucreMa
DNeKTpOHHO-
4. oubmnoTeyHas «JTaub» http://e.lanbook.com
cucreMa
DNeKTPOHHO-
5. OubnuoreyHas «3HaHUYM» https://znanium.com/
cucreMa
DNeKTPOHHO-
6. OubmmoTeuHas Explore Chemistry https://pubchem.ncbi.nlm.nih.gov/
cucreMa

1.

2.
3.

Meroguyeckue MaTepHaJIbl

AUCIUIIJIMHBI

4) IepedeHpb pecypcoB HHPOPMAITMOHHO-TEJICKOMMYHHUKAIIMOHHOM ceTH «MH-
TEPHET», HEOOXOAUMBIX JIJIs1 OCBOSHUSI JUCIIUTUTAHBI
OnexkTpoHHast OMOIMOTEKa YUeOHBIX MaTEPHAJIOB 110 XUMUHU
https://Mmww.chem.msu.su/rus/elibrary/
DnekTpoHHbIe XUMHIYIeckue ondmmoreku https://djvu-inf.narod.ru/nclib.htm
VYuebusie Mmatepuansl MY https://chembaby.ru/uchebnye-materialy

I oﬁyqaloumxcn 1o OCBOCHMIO

3ajanns 11l CAaMOCTOSITEILHOM PadOThI CTY€HTOB:

1. HamummTe peakiuy aBTONpoToM3a O€3BOAHBIX CEPHON U MypPaBbHUHOU KHUCIIOT,
MeTaHoJa. Ha3oBuTe MOHBI IMOHMS U JIMATa.
2. HazoBute caMble CHIIbHBIE KUCIIOTY U OCHOBAHHE B BOJIE, ATAHOJIE, )KUJIKOM
aMMHaKe.
3. Ykaxute pH HeliTpanbHOM cpebl B BOJE, )KUJIKOM aMMHAaKe, ITAHOJIE.
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4. TlpuBeauTe mpuMepbl HUBEIHUPYIOMIETO U auddepeHupyromero 3ppexkTon
pacTBOPUTEIIS.

Kak n3MeHuTCs cuiia AM3THIIaMUHA B O€3BOTHONM MypaBbHHOM KHCIIOTE?

B kakux ciydasx JUAJICKTpUUECKas POHUIIAEMOCTh CHIIbHO CKa3bIBACTCS Ha
peaKIy MEXTy KHCJIOTOW U OCHOBAHUEM, B KaKHUX CIIydasX e¢ poJb
HE3HAYUTEIbHA?

7. Kakumu npeumyIiiecTBaMu o0JIafaeT METO TATPOBAHMS B HEBOIHBIX Cpeax?

o vl

BOHpOCBI AJIA IIOATOTOBKH K 9K3aMEHY IO IMCHUIIVIMHE

1. Pa3BuTHE XUMHH HEBOJHBIX PACTBOPOB.

2. Teopus kucnot u ocHoBaHuM bpencrena—Jloypu

3. Knaccuduxkaiusi HeBOJIHBIX PaCTBOPUTENICH.

4. BaxHeume XxapakTepUCTUKA HEBOJHBIX PACTBOPUTEIIEH.

5. ConpBaranys B HEBOJHBIX M CMEIIAHHBIX PACTBOPAX.

6. OcoOEHHOCTH TNPOTEKAHUsI KUCIOTHO-OCHOBHBIX, OOMEHHBIX, OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUI B HEBOJAHBIX PACTBOPAX.

7. DIEKTpOAHBIE TOTEHIMAJIBI B HEBOAHBIX PACTBOPAX.

8. KHCIOTHOCTP HEBOAHBIX M CMEIIAHHBIX pacTBOpoB. I[llkama KHUCIOTHOCTH
pacTBOpUTEIIEH,

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

10. Husenupytoiee u nuddepeHuupyroiiee 1eiCTBUE pacTBopuTteiei. BrnusHue
KHCJIOTHO-OCHOBHBIX CBOMCTB, JUAJIEKTPUYECKOM IPOHUIIAEMOCTH,
COJIbBATHPYIOUIEH  CHOCOOHOCTH  pPACTBOPUTENS  HA  DJIEKTPOIUTHYECKYIO
JMCCOLMAIMIO PACTBOPEHHOIO BEILIECTBA.

11. Kucnotasie pactBoputenn. OCOOEHHOCTH MPOTEKAHUSI XUMUUECKUX PEAKIIHi B
KHUCJIOTHBIX pacTBOpUTENsIX. O0acTH MPUMEHEHUS! KUCIOTHBIX PaCTBOPUTEIIEH.

12. OcHoBHbIe pacTBOpuUTenu. OCOOEHHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIHil B
OCHOBHBIX pacTBopuTessix. O0JacTH MPUMEHEHHS] OCHOBHBIX PACTBOPUTEIIEH.

13. Amdorepnsie pactBopurenu. OcCOOEHHOCTH MPOTEKAHUS XUMUYECKUX PEaKITUuil
B cnupTtax. O6nactu npuMeHeHus: aM(OTEPHBIX paCTBOPUTEIIEH.

14. Anpotonnblie pacTBoputenu. OCOOEHHOCTH MPOTEKAHUS XUMHUECKUX PeaKIuit
B JUIOJISIPHBIX alpOTOHHBIX pacTBOpUTEIsIX. OOIaCTH NPUMEHEHUS JUMOJISIPHBIX
aAIPOTOHHBIX PACTBOPUTENEH.

15. TutpoBaHue B HEBOJHBIX pacTBopuTelsix. OO0pyI0BaHUE U TIPUEMBI PAOOTHI,
MPUMEHSIEMbIE PU TUTPOBAHUH B HEBOJAHBIX PACTBOPUTEISIX.

16. Ilpumenenue metona mossporpaduu Jjis aHaIM3a BEIIECTB B HEBOJHBIX U
BOJHO-OpraHnyeckux pactBopax. Obnactu npumenenus. O0opy1oBaHueE.
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IIpakruyeckoe 3aganue 1.
ITo raHHBIM TaOJIMILIBI HOCTPOMTE rPpa MK, IPOBEANUTE €TO JIMHEAPUIALHIO U
CTAaTUCTUYECKYIO 00pabOTKy apaMeTpOB PErPECCHU.

X Y

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

MeTozmquKne YKa3aHuA K BbIITOJIHCHHUTO JIﬂﬁOpﬁTOpHLIX paﬁoT

JlabopaTopHasi padora 1. I[locTpoenue rpaaiyMpoBoOYHOro rpapuka u pacuyer
€ro MeTpoJIOrH4eCKHX XapaKTepuCcTUK

[enb paGoThl: OBiaieTh HABBIKAMH PA0OTHI C TPATYUPOBOUYHBIMU T'padUKaMHu.
3agaun: IlocTpouTh TpaayupoBOUYHBIN TpaduK i1 TOTCHIIMOMETPUYECKOTO
onpenenenus pH. PaccuutaTe MeTpoJIOrMUECKUE XapaKTEPUCTUKHU TMOITYYEHHOTO
rpaduka, OllEeHUTh TOYHOCTh aHAIU3A C €r0 UCIIOIH30BAHUEM.

[Ipubopsl u marepuanbl: pH-meTp m000H MapKH, CTEKJISHHBIA SJIEKTPOI s
u3Mepenust pH, amekTpoa cpaBHEHHUs, MarHUTHas Mellaika HabOp CTaHIapTHBIX
Oy(hepHBIX pacTBOPOB.

B ocHOBe MOTEHIIMOMETPUUYECKUX U3MEPECHHM JIGKUT 3aBUCUMOCTH PAaBHOBECHOTO
MOTEHITMAIIA JJICKTPOa OT aKTUBHOCTH (KOHIIEHTPAIIMH ) OTIpeeIsieMOTo HoHa. J{is
u3Mepennss pH Hambosee MIMPOKO WCIMONB3YETCS CTEKISHHBIA  DJEKTPOI,
MOTEHITHAT KOTOPOTO
E = const + 0.059 lgay-.

B cnaraemoe const BXOJUT OOJIBIIIOE YUCIIO XapaAKTEPUCTUK, KOTOPHIE CO BpEMEHEM
MEHSAIOTCS B pe3yibTaTe TaKUX IMPOIIECCOB, KaK THUApaTaius, IerujpaTalius,
MPOTpaBIUBaHUE, 3arpsS3HEHUE, TTOITOMY HEOOXOJMMa peryiisipHas rpaJlydpoBKa
AJIEKTPOJIA TIO CTAHJAPTHBIM Oy(PEPHBIM CMECSM.

Ne |CocraB cMecu pH (25°C)
1 |rerpaokcanat kaaus 0.01M 1.680

2 |ruaporapTpar Kajans (HaChIIEHHBIN ) 3.557

3 |rmaporaprpar kaausg 0,05M 3,776

4 |rugpodranar xaaus 0.05M 4,004

5 |muruapodocdar kanus + ruapodocdar Hatpus 0.025M 6.863

6 |rerpabopat Hatpusg 0.01M 9.183

{ |runpoxkap6oHaT HaTpus + kapOoHat Hatpudg 0.025M 10.014

8 |rumpoxcua Kaabplus (HACBIIIEHHBIN) 12,050
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B 3aBucuMocTH ot TpeOyeMoil TOUHOCTH, TPayHPOBKa MOKET MPOU3BOIUTHCS TIO
pa3IMYHOMY KOJIMYECTBY pAcTBOPOB, HO XOTA Obl H3pelKa HEeoOXOAUMO
NPOU3BOAUTH TIOJIHYIO TpajydpoBKy IO 6 pacTBopaM, IOCTaBISEMbIM
IIPOMBIIIUIEHHOCTHIO B BHJI€ Habopa - pacTBopbl NeNe 1,2.4.5.6,8. CoBpemennbie pH-
METpPBI MOTYT KaTMOpPOBATHCA IO IBYM pacTBOpaM HEMOCPEJACTBEHHO Ha mKaiy pH,
OJIHAKO JIJIi 0COO0 TOYHBIX M3MEPEHUN MOXXHO HCIOJIb30BaTh I'PajyHdpPOBOYHBIH
rpapux  3aBucumoctu  IDJC  (pH). OCHOBHBIMH  METPOJIOTHYECKUMU
XapaKTEPUCTUKAMH, OIMUCHIBAOIIMMHA TOYHOCTh TaKMX H3MEPEHUH, SBIISIOTCS:
kodpounmentsl  perpeccunn  (1,2), nucmepcus ouenku (3), aucnepcuu
ko3¢ uimeHToB perpeccu (4,5), koadpduiment koppemsiuu (6), T0BepUTETbHBIN
WHTepBa TuHUU perpeccuu (7).

szgy, Z(ZxZ)zxy, )
R

ss=2.0,-1) (n-2) 3)
SR ORE ] & @
N DX & ©)

nY Xy, -2 %2 ¥ | 1 ©)
by 5 - x bz -Cof )

(x=x) 2
Z(xo j3')2

r=

BONBIIMHCTBO ATUX XapaKTEPUCTUK MOXKET ObITh PACCUUTAHO MPU BHITIOJTHEHUU
00paboTku JaHHbIX Tporpammoin Origin, OJHAKO, MOKHO BBIIOJHUTb PACUYETHI
BPYUYHYIO 10 IPUBEJACHHBIM BBIIIIE (POPMYIIaMm.

BrlnosniHenne paGoThI:

Bxatounts pH-meTp B ceTb u mporpeth ero. IlpuroroButrb 6 cTakaHoB cO
cTanaapTHeIMU OydepubiMu pactBopamu. [logroroButs pH MeTrp k m3aMepeHuro
OJC. Uzmeputs DJIC cuctembl CTEKISHHBIN 3IEKTPOJ - 3JIEKTPOJl CPABHEHUS BO
BCEX CTaHJAPTHHIX pacTBOpax. [locTpouTs rpaiynpoBOUHbIN rpad)vK U pacCUYUTaTh
€ro METPOJIOTHYECKUE XapaKTepUCTUKU 1o ¢opmynam 1 — 7 U CpaBHUTHh UX C
MOJIyYeHHBIMU MPHU TToMoly nakera Origin.

JlaGopaTopHas padora 2. KanuOpoBka MepHOii mocyabl
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MepHas mnocynaa (MepHbIE KOJIOBI, MUIETKU W OIOPETKH) I BBIOJHEHUS
aHAJUTUYECKUX U MperapaTUBHBIX padoT J0JKHA OBITh ITpOoBepeHa (KaJIuOpoBaHa).
Ora mnpoBepka MPOBOJUTCA TYTeM ONpENEJICHUsT Macchl YHCTOW  BOJBI,
3aMoJHSIONIEH yKa3aHHBIM Ha MOCylie 00beM, WU BOJBI, BBUIMTOM U3 Hee (Mpu
omnpejeneHHon Temneparype). [lo mMacce BOJIbI M YCTaHaBIMBAIOT BMECTUMOCTD
MEPHOU MOCYBI.

Hwxe npuBeeHBI TpeaeITbl MOTPEITHOCTEHN, TOMyCTUMBIC JISI CTEKIITHHOM MOCYIbI
nepBoro kinacca (TOCT 1770—74):

[TuneTku

Bmectumocts, Mt Jlo 2 5 10 25 50 100 200
Otxnonenuns, mn =+0,005 +0,01 +0,02 +0,04 +0,05 =£0,08 +0,1
broperku

BmectumocTth, Mo 5 10 25 50 100

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

MepHbie KOJOBI
Bmectumocts, mn 25 50 100 200 500 1000 2000
Orknonenns, mia 0,03 £0,05 +0,10 +0,10 =+0,15 +0,30  +0,50

Jlnst mocyAsl BTOPOro Kjacca JOIMYyCTUMbIE MPEeibl MOTPEIIHOCTEH YBETUYEHBI
BaBoe. [IpoBepka BMECTMMOCTH MEPHOM MOCYJbI OCIOXHIETCS TE€M, YTO O0BEM
CTEKJISIHHOM TOCYJbl, a TaKXe IUIOTHOCTb BOJABI W3MEHSIOTCS C W3MEHEHHEM
TemriepaTypbl. Kpome Toro, B3BelIMBaHUE MPUXOJUTCA MPOBOJAUTH HE B ITyCTOTE, a
B Bozayxe. Jyist npuBeeHrs o0beMa BoJibl K 00beMy, 3aHuMaemomy eto pu 20 °C,
MOJIB3YIOTCSL JaHHBIMU TaOyu. 1. B Tabnuie ydTeHbl MONMpPAaBKU HA TEIIOBOE
pacIIMpeHrue BOJIbI M CTEKJIa MOCY/Ibl, a TAKKEe Ha Pa3iuvue TUIOTHOCTEH BOJBI U
pa3HoBeca IMpU B3BEIIMBAHMM Ha BO3AYyXE JaTyHHBIM pPa3HOBECOM (CpemHsis
mwioTHOCTL yaTynu 8,4 r/cm®). Temmeparypa 20 °C mpuHATa 3a CTaHAAPTHYIO
TeMIepaTypy B OONbIIMHCTBE cTpaH. [loaTOMy Bce 00bEMBI M MacChl TyTEM pacyeTa
MPUBOMST K 3TOM Temneparype. B Tabnuie npuBeaeHa ajis remmneparypsl oT 10 1o
30 °C macca Boabl B rpamMax, kotopas rpu 20 °C 3aHMMAaeT B CTEKISIHHOW MOCye
o0beM TouHO 1000 M. JIMCTUIIMPOBAHHYIO BOAY JJIsi IMPOBEPKH KaTMOPOBKH
NOCY/Ibl BBIIEPKUBAIOT HE MEHee 1 4 BMecTe ¢ MOCyJI0il B KOMHaTe, rjae OyayT
MIPOBOJUTH B3BEIIMBAHUE, [l TOTO YTOOBI BOJA M MOCYAA MPUHSIIN TEMIIEPATypPy
OKpyXkarolero Bo3ayxa. Eciau aTmocepHOe JaBiIE€HUE HE COBIAJAET C
TaOJIMYHBIMU JAHHBIMH, @ UMEET KaKoe-IM0O MPOMEKYTOYHOE 3HAaUeHHE, TO OepyT
HauOoJiee Onm3Kkoe ero 3HaueHwe. Ommbka B m3MepeHun temneparypsl Ha 1 °C
MIPUBOJIUT K OITMOKE B OTMPE/ICTICHUN BMECTUMOCTH cocya mpumepHo Ha 0,02%.
KanulpoBKka mumneTox

[TpaBuiibHOE W Bcerna OAMHAKOBOE H3MEpeHHe o0beMa MHUIETKOW 3aBUCHUT OT
croco0a BBUIMBAHMS W3 HEE KUAKOCTH. Kak mpu mpoBepke MHUMETKH, TaK U B
npoiiecce paboThl HEOOXOAMMO BCETAa TPUMEHSATH OJWH M TOT K€ CIO0C00

BBIJIMBAHUA XUAKOCTH U3 HECC. HHH IIPOBCPKH BMCCTHUMOCTH ITUIICTKH Ha6I/IpaIOT B
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HEe BOJY JI0 METKU U CIIMBAIOT €€ YKa3aHHBIM CIIOCOOOM BO B3BEIICHHBIN OIOKC C
KPBIIIIKOM, 3aKpbIBalOT OIOKC W B3BEHIMBAIOT ero ¢ TouHocThio j0 0,001 .
TemnepaTypy BOABI NMPUHUMAIOT paBHOM Temmeparype Bosayxa. [IpoBoasT He
MEHee TpeX B3BelIMBaHUN U HaxonaT cpennee. [lo Tabmuie HaxomsT Maccy,
KOTOPYIO JIOJDKHA UMETh BOJIA B YKAa3aHHOM Ha MHUMETKEe 00beMe (HOMUHAIBLHOM)
IIpU IaHHOM Temneparype u aTMochepHOM JlaBlieHud. Pa3HOCTh MeXTy TaOIMYHON
U (PaKTUYECKOM Kaccoil BOJIBI yKa3bIBAET, HACKOJIBKO (DaKkTUYecKas BMECTUMOCTh
MUTIETKN OTKJIOHSETCSI OT HOMUHAJIBHOM.

[IpuBenenue o0beMa Bojbl K 00beMy, 3aHuMaeMomy eto npu 20 °C npu
YKa3aHHOM J1aBJICHUU

Temmepa- [Macca Bopb (B 1), 3anuMarorieit mpu 20 °C B CTEKISIHHOM MOCy 1e
Typa, °C |06bem 1000 mn

Hasnenue 1011  |laBnenue 984 |JlaBinenue 967  |JlaBienue 933

rlla (760 mm pt. |rlla (740 Mm  |rIla (720 mm pt. |rlla (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. HomuHanbHas BMecTUMOCTh nuneTku 26,0 mi. TemnepaTtypa Bo3nyxa u

Bojbl 23 °C, atmocdepHoe aaienue 989 rlla (742 mm prt. cT.). Cpeauss macca

HAIOJHUBIIEH MUIETKY BOJbI OKaszajiach paBHOM 24,884 1, a mo Tabiuile macca

BOABI JIOJDKHA COCTaBIATH 996,64*25/1000 = 24,916 r. Pa3sHocts B Macce

coctasiisieT 24,916 — 24,884 = 0,032 r. ®akTrdeckuii 00beM MPOBEPSAEMOM TUTIETKU

MeHbIIe HoMUHAIBHOTO Ha 0,032 mui, T. €. oH paBeH 25,00 — 0,032 = 24,968 wm.
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BoeluncneHre MOXXHO cliellaTh U MHaye, a UMEHHO MOJENIUTh HAWJEHHYIO Maccy
BOJIbI B 00BbeMe nuneTku (24,884 1) Ha Maccy BOIbI, OTBEUAOIIEH BMECTUMOCTH B 1
MJI TIPY JTaHHBIX YCIoBUsIX. DTa Macca cocrapiser 0,001 oT TaGnuM4YHOr0 3HAYCHUS
996,64, 1. e. paBHa 0,99664. O6bem nunetku Oyaet 24,884:0,99664 = 24,968 mi.
DTy BEIWYWMHY M CJIEAyeT YYMThIBaTh B pacyeTax MpU I0JIb30BAaHUU JaHHOMN
nurneTkoi (okpyrienue 24,97 mo).

JlabopatopHnas pa6ora 3. KaimopoBka cnekrpogoromerpa

PeakTuBbI: CTaHIAPTHBIN PAacTBOP MJIsl KamuOpoBKH criekTpodoromeTpa — 0,0400
/1 K2CrO4 B 0,05 M BogaOM pactBope KOH.

Ob6opynoBanue: ciekrpodoromerp CD-26, KBapIieBbIe KIOBETHI C TOJIIUHOMN CIIOS
I cM —2 .

CD-26 — opHomyueBOW crekTpooToMeTp, TMpeTHA3HAYEHHBIN I
MOJIy4eHHUs] CIEeKTpoB B nuamnazone ot 186 mo 1100 um. I[lpubop umeer naBa
MCTOYHUKA M3TydeHUs U JBa (oTodneMeHTa. /(s paboTsl B yiabTpaduoieTOBOM
nuanazone (186 — 350 HM) wucmonb3yeTcs AelTepueBas JiaMiia U CYpbMSIHO-
1e3ueBslil GorornemeHT. s paborel B BumumoM auanaszone (340 — 1100 uwm)
UCITIOJIb3YETCsI TaJIOTeHHAs JIaMIla U KUCIOPOAHO-11€3UEBbIN (POTOAIIEMEHT.

Bkiodyenue npubopa

VY cTaHOBUTE NEPEKITIOYATENIMU JIAMITY U (POTORIEMEHT, HEOOXOUMBIE I pA0OTHI.
O6o3HaueHus Ha naHemsIx npuodopa: «JI» — nelirepueBas nammna, «H» — ramorenHas
namna, «®» — cypbMsHO-11€3UEBbIN (OTOATEMEHT, «K» — KHCIOpOAHO-1I€3UEBBIIA.
3akpoiTe (oTO’TIEMEHT, MOCTaBUB pydky B mnojoxeHue «3AKP». Bxmrouute
puodOP B CETh, KENATEIBHO Yepe3 CTabUIu3aTop HanpsukeHus. Bkimtouute Tymoiep
«CETby». JomxHbl 3aropetbes curHaibHas jamna «CETb» u curHanpHas namima
ucToYHUKa uanydeHuss — «I» wim «H». Beoknure okono 1 vaca mns mporpesa
npubopa. YcranoBure pyuky « KOMITEHCALIUS» na «0». YcTaHoBuTe HY>KHOE
3HA4YE€HUE JITIMHBI BOJIHBL. Y cTaHOoBUTE nepekitouaresib «KHYBCTBUTEJIBHOCTb»
B IOJIOXKEHUE «1». YCcTaHOBHTE Ha IyTH CBETOBOIO IIOTOKA KIOBETY C BOJOM.
Ycranosure nepekmouaresb «OTCHET» B nmonoxkenue «x1». Pyukon «HYJIb»
ycTaHOBUTE CTpesiky mnpuodopa Ha 0 % mpomyckanus. OTkpoiTe (PoTod7IEeMEHT
pyukoit «OTKP». Pyukoii «IIIEJIb» yctanoBute ctpenky Ha 100 % npomyckanus.
3akpoiite ¢otornemeHT pyukoin «3AKP». YcranoBute Ha myTH CBETOBOTO MOTOKA
KIOBETY C HcclieyeMbiM pacTBopoM. Otkpoiite doTtosnemeHT pyukoir «OTKPy.
3anummTe moKa3aHus Ipuodopa.

[IpoBepka paboThl mpubopa

PaGoty criektpodoTomMeTpa 0OBIYHO TTPOBEPSIOT 1O TIeI0UHOMY pacTBOpy KoCrOq4
, conepxaremy 0,0400 /i1 KoCrO4 B 0,05 M pactBope KOH. Jli1st mpoBepku paOOThI
prdoOpa 3aIUIINTE CIIEKTP ATOTO PacTBOPA B KBAPIIEBOM KIOBETE C TOJIIUHOMN CIIOS
1 cm. 3HaueHus MpomycKaHus T ¥ ONTHYECKOW IUIOTHOCTH A, COOTBETCTBYIOITUE

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

Jlabopamopnasa paooma Ne 4.

HOTeHHI/IOMeTpI/I‘IeCKOG THUTPOBAHUEC CMECHU OPraHNY€CKUX KHUCJIO0T B

HEBO/IHOM cpeje.

ens padoTsl: 1. OnpeneneHne MacCoBOM JOJIM JBYX OPraHUYECKUX KHCIOT

IIPU UX COBMECTHOM IPUCYTCTBHUH.

2. OcBOEHHE METO/1a MOTEHIIMOMETPHUYECKOTO TUTPOBAHMS.

Heobxoaumbie mpubopsl, mocyna, peaktussl: 1) Monometp pH-340 — 1 mit., 2) mar-
HUTHas Memanka — | mT, 3) UHAUKATOPHBIA TUTATUHOBBIN 3JiekTpoa — 1 mT., 4)
XJIOp-CepeOPSIHBIN AJEKTPO ] cpaBHEHU — | 1IT., 5) aHAIUTUYECKUE BEChl — | MIT.,
6) Orokc Ha 50 mMa — 1 T, 7) MepHbId nuauHap Ha 25 mu — 1 mr.,8) Cmech
oprannueckux kuciot,0,01 H pacTtBop rumpokcuia HaTpusl.

TEOPETUYECKAA YACTDH
OCHOBHBIM TPEUMYILIECTBOM MCIOJb30BaHNS HEBOJHBIX PACTBOPUTEINIEH B KAUECTBE
Cpeabl TUTPOBAHUS JUIs ONIPEIEIICHUS PA3JIMYHBIX BELECTB ABIAETCS TO, YTO B CPELIE
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HEBOJHBIX PACTBOPHUTENCH MOXHO JU(PPEpPeHITMPOBAHHO THTPOBATH CMECHU

AIIEKTPOJIUTOB, KOTOPBIE B BOJHBIX PACTBOPAX UMEIOT OJM3KKHE 3HAYEHUSI KOHCTAHT

JTUCCOIMAIIMM,  HAlpuMep, CMeCH  HM30MEpPOB, IMPEACTABUTENICH  OJIHOTO

TOMOJIOTHYECKOTO psJia, KUCIOT, OCHOBaHMM, cosier u T.1. JuddepenurpoBannoe

JICVCTBHE PACTBOPUTEIICH OIPEIEIIETCI UX KHCIOTHO-OCHOBHBIMU CBOWCTBAMH,

CIIOCOOHOCTBIO ~ OOpa30BBIBATH  BOJOPOJHBIE  CBSI3M,  JAUDJICKTPUUYECKOMN

MIPOHUIIAEMOCTBIO, COBBATUPYIONICH CIOCOOHOCTBIO U T.1. [lom BaMsSHUEM 3THX

CBOMCTB PpACTBOPUTEIISI CHJIA DJIEKTPOJUTOB MOKET H3MEHSTCS B IMIMPOKUX

npenaenax, MEHsisl TEM CaMbIM KOHCTaHTYy JAMCCOLMAIMM CJIA0bIX JIEKTPOJIUTOB, B

YaCTHOCTH, Hampumep, KapOoHOBBIX Kuciot. IIpu 3ameHe pactBoputens ciaObiit

AIEKTPOJIUT MOKET MPEBPATUTHCS B CHIbHBIA M HaoOopoT. Hampumep, ykcycHas

KHUCJIOTA B BOJE SIBJIIETCSI CJIA0BIM JIEKTPOJIUTOM, TOT/A KaK B JKUJIKOM aMMHAaKe

OHA MPOSBIIIET CBOMCTBA CUIIBHOTO AJIEKTPOIUTA. XJIOPOBOJOPO B BOJE SIBISAETCS

CHWJIbHBIM 3JIEKTPOJIUTOM, a B T€KCaHE WJIK OEH30JI€ SIBIISIETCS HERJIEKPOIUTOM.

B nanHoli paGoTe METOAOM MOTEHIMOMETPUUYECKOTO TUTPOBAHUS OMPEACIISIOT

MAacCOBBIE€ JIOJIM JIByX OPraHUYECKUX KUCIOT HNPH UX COBMECTHOM MPHUCYTCTBUHU.

Jlnst aHanmu3a B3SThI OJHOOCHOBHAsI KUCIOTa — JU- 2- sTWirekcuidochopHas

(A220T'®K-H(C8H17)2P0O4) u nByXOoCHOBHas — MOHO-2-3THirekcuidochopHas

kuciora (M2OI'®OK- H2(C8H17)PO4). C uenbio yBEIMYEHUS IUCCOLMAIUU

TUTPYEMBIX KUCIIOT, TATPOBAHHUE MPOBOJIST B HEBOAHOM cpeie ( ITUIOBOM CIUPTE).

[TopsimoK BBIOTHEHUS pa0OTHI.

[Ipexae yeM mpUCTYHUTh K BBIMOJHEHHUIO Pa0OTHl HEOOXOMMO BKJIIOUUTH B CETh

pH — meTp u nporpeTts ero B teueHue 15-20 MuHyT.

1. Cmech opraHU4ecKuX KUCIOT OepyT y JabopaHTa.

2. Tlycroit 610KC BMECTE C KPBIIITKON B3BEIIMBAIOT HA aHAJTUTUYECKUX BECaX C
TouHOCTRIO J10 0,0001 T.

3. B Orokc momeniaroT 2-3 Kariau CMECH KHCIIOT, 3aKPHIBAIOT KPBIIIIKOW U BHOBb
B3BCIIIMBAIOT HA AaHAJIMTUYECKUX Becax.

4. K B3BelIEHHON HABECKE CMECH KHUCJIOT JOOABIISIOT 25 MJI 3THJIOBOTO CIUPTA.

5. B nostydeHHbIN pacTBOP MOMENIAIOT MArHUT, OFOKC CTaBAT HA MarHUTHYIO
MEIIAJIKY U BKJIIOYAIOT IEPEMELINBAHUE.

6. 3areM B OIOKC OITyCKAIOT CUCTEMY DJIEKTPOJIOB TAKUM 00pa3oM, 4TOObI OHU HE
MeIllajii BPaIlllEHUIO0 MAarHuTa, a MapuK CTEKISTHHOTO 3JIEKTPOJa JOJIKEH
MOJTHOCTBIO HAXOAUTKCS TO/JI CJI0OEM PacTBOpa (B KaueCTBE MHIUKATOPHOTO
ANIEKTPOAA CIIYKHUT CTEKJISTHHBIHN, a DJICKTPOJIOM CPABHEHUS -XJIOPCEPEOPSIHBIN).

7. Jns uamepenus pH pactBopa Ha nanenu pH — MeTpa BKIIOYAIOT KHOIIKH:
«aHUOHUT» U «PX» B I€BOM psAJly KHOIIOK M KHOIIKY IIKaJbl B UHTEpBajie pH ot
—1 1o 19 B mpaBoM psay. 3Hauenue pH pacTBopa onpeaesstoT 1Mo NOJI0KEHUIO
CTPEJIKU Ha IIKaJe.
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8. TutpoBanue cmecu kucnoT npoosaT 0,05 H pactBopom menoun (NaOH)
no6asinsas e€ nopuusimu 1o 0,1 mi. TurpoBanue 3aKaHUMBAIOT, 100AaBUB 6-7
HOPIMIA PacTBOpa TUTPAHTA MOCIIE TPOXOXKACHUS BTOPOH TOUKH
HKBUBAJICHTHOCTHU. Pe3ynbTaThl TATPOBAHUS 3aHOCAT B Ta0I1.4

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

9. Ilo moy4eHHBIM aHHBIM CcTPOAT Tpaduku B koopauHaTtax pH = f(V NaOH) u
ApH/AV = {(VNaOH), no KoTopbIM ONpeAensoT ABE TOYKH IKBUBAJICHTHOCTH,
T.€. OIPEIEISIIOT 00BbEM LIEJI0UH, U3PACXOI0BAHHBIN Ha TUTPOBAHUE CMECH
KHCJIOT.

[TepBeiit ckayok TUTpoBaHus (V) COOTBETCTBYET MOJIHOMY TUTPOBAHHUIO
OJTHOOCHOBHOM J1-2-3TUJICHTeKCHUI(POCPOPHOI KUCTOTHI TIO CXEME:
H(C8H17)2P0O4 + NaOH > Na(C8H17)2P0O4 + H20;

¥ TUTPOBAHMIO 110 TIEPBOM CTYNEHU MOHO-2- 3TUIATEKCHI(HOCHOPHON KUCIOTHI:
H2(C8H17)PO4 + NaOH > NaH(C8H17)PO4 + H20.

BTopoii cayok Ha KpUBOIl TUTPOBAHUSI COOTBETCTBYET PEAKIIUU:
NaH(C8H17)PO4 + NaOH > Na2(C8H17)PO4 + H20;

O06BEM menoun V1 moiaér Ha HEeUTpaIru3aIruio OJJHOOCHOBHON KHCIIOTHI U
MOJIOBUHBI IBYXOCHOBHOM, a 00b¢M V2 — Ha HEUTpaIM3aliio BTOPOIl TTOJIOBUHBI
JIBYXOCHOBHOM KHCJIOTHI. OTCI0/1a 00BEM IIEI0UH, U3PACXOJOBAHHBIN Ha
HEHUTpaIN3AIUIO TBYXOCHOBHON MOHO- 2-3THITEKCHI(POCPOPHOI KUCTOTHI OyAeT
paBeH:

V3=VM23OI'®K=2(V2 - V1),

a 00BEM IIeJT0UM, M3PACX0I0BAaHHBIN HA HEHTPATU3AINIO JT1 -
2atunrekcundochopuoit kuciotel: V20T OK=V1 - VM2OI'®K=V1 - V3.
Torma MaccoBytO J10JIF0 KUCJIOT B HABECKE UCXOJIHOM CMECH MOXKHO PacCUUTaTh MO

dbopmyie:

2V, - ¥ N(NaOH - 3(M 23T @K ) 100

()

e 1000 m - (32)
} _({ -V, - NiNaOH)-3(Z23T @K | 100

A2, 1000 m - (33)

rac. m — HaBE€CKa CMECHU KUCJIOT, T'.
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HaBecka cMecu KUCIIOT OIpenessieTcs Mo pa3HOCTH Macc OI0KCa CO CMEChIO
KHUCJIOT (mC) ¥ mycToro 6rokca (mo): m=mc — mo.
OM2OT'OK = 105, 5120 OK = 322.

Jlabopamopnasa paboma Ne5

Omnpenenenue  4yucjga  HeWTpaaM3auM  He(TENpoOAYKTOB  MeTOIOM
NOTEeHHMOMeTpu4YecKoro Turposanus (meroauka no 'OCT)

1.1. Hacrosmmii cTaHAapT yCTaHaBIMBAaE€T METOJ OIpPEAENeHUs O0OIIero
KHUCJIOTHOTO YHKCJa, KUCIOTHOTO YMCJA CHIBHBIX KHCIOT, KMCIOTHOCTH, OOIIEro
HIEJIOYHOTO YHCJIA, MEJIOYHOTO YHMCIIAa CHIBHBIX HIENOYE B HEPTEOPOAYKTaX M
CMa304YHbIX Marepuanax. OH NPUMEHHUM JJI ONPEAEIICHUS KUCIOT C KOHCTAaHTOM
nucconuanuu 6ogbime 1079 cnabble KUCTOTHI ¢ KOHCTAHTON JMCCOLMALMU MEHEE
10° He MemaIOT ONpPENEIEHUIO.
[Tpumeuanue - B TOBapHBIX M OTpaOOTAaHHBIX MacjaX COCAMHEHHUS KHUCIIOIO
XapakTepa BKJIIOYAlOT OpPraHMYECKUE W MHUHEpAJIbHbIE KHUCIOTHL, 3(QUpHI,
(eHONbHBIE COECTUHEHUS, JAKTOHBI, CMOJIbI, COJIM TSDKEJBIX METAJUIOB, COJIH
aMMOHHSI M APYTHX CJIa0bIX OCHOBAHMM, COJIM MHOTOOCHOBHBIX KHCIIOT, & TaKXKe
UHTUOUTOPBI U AETEPrEHTHI.
1.2. DTOT METOX XapaKTepHU3yeT OTHOCUTEIBHOE MU3MEHEHHE Macell B IpoLecce
OKHUCJIEHMS], HE 3aBUCAILIEE OT LIBETA U IPYTUX CBOMCTB Mace.
HecMoTpst Ha TO, 4TO TUTPOBAHHUE MPOBOJAT B YCIOBUSAX PABHOBECHS, METOJ HE
OPUMEHSIOT JJIsl U3MEPEHUSI aOCOMIOTHOTO KUCIOTHOTO WM IIEIOYHOIO YUCIA, 110
KOTOPOMY MOXHO OINPEIEIUTh MTOBEJECHUE Maciia B YCIOBUAX JKcIulyaTanuu. He
YCTAaHOBJICHA 3aBUCUMOCTb MEXKIy IIOBEJEHUEM Macjia NpU KOPPO3UH U
KHCJIOTHBIMH U IIEJI0YHBIMHU YHCIIAMHU.
[Ipumeuanne - MeToa LBETHONO WHAMKATOPHOTO TUTpoBaHus ykazaH B ['OCT
28255. KucnoTHble 4ncna, MOJy4eHHbIE TOTEHIMOMETPUYECKUM METOJOM, MOTYT
COOTBETCTBOBATh WM HET noydeHHbIM 110 MeToay ['OCT 28255, Ho 00bIYHO OHM
TOTO K€ MOPSAAKA.
1.3. ToBapubie U oTpaboTaHHbIE HEPTEHPOAYKTHI MOTYT COJAEPKATh KHUCIOTHbBIE
KOMITOHEHTBI, MPUCYTCTBYIOIIME KAaK IPUCAAKA WIM Kak NPOAYKThI pacraja,
oOpa3oBaBIIMECS B YCJIOBHUSX O3KCIUTyaTallud, HAMPUMEpP MPOAYKTHI OKHCIICHHS.
OTHOCHUTENIbHOE KOJIMYECTBO 3TUX BEIIECTB MOXKET ObITh ONIPENEICHO TUTPOBAHUEM
Hie104amu.
KuciioTHOE 4uCI0 MO3BOJISET OLEHUTh KOJMYECTBO KHUCIOTHBIX KOMIIOHEHTOB
Macjaa B YCJIOBHMSX HCHBITaHMs. KHCIOTHOE YMCIO NPUMEHSETCS B KayeCTBE
PYKOBOJICTBA JIJIsl KOHTPOJIS KAY€CTBAa CMa304YHOI0 Macia.

23



WNuoraa ero uCHosb3yrOT KaK OLIEHKY XapaKTepa M3MEHEHHUsI CMa304HOr0 MaTepHraa
IIPU SKCILTyaTaluy.

Conep:xaHue KOMIIOHEHTOB CJEIyeT yCTaHaBIMBAaTh ONBITHBIM IyTeM. Tak Kak
MHO’KECTBO IPOAYKTOB OKHUCIICHHS SIBISETCS NPUYUHOM MOBBIIMIEHUS KUCIOTHOIO
YHuclla W OpraHUYecKHe KHUCJIOThl O00JIaZaloT PAa3IUYHBIMU KOPPO3HMOHHBIMU
CBOMCTBAMHM, TPEACTABICHHBIM METOJ HENb3s NPUMEHATh I OIpeAeIcHUs
KOPPO3MOHHOCTH Maciia B yCIOBUSX 3KCIUTyaTtanuu. He yctaHOBIIEHa 3aBUCHMOCTh
MEXIYy KHCIOTHBIM YHCIOM U KOPPO3HOHHOM arpecCMBHOCTBIO Macia Io
OTHOILIEHUIO K METaJlIaM.

KucnotHoe 4yucino MOXKHO ONpPEeIuTh B KOMIIAYHUPOBAHHBIX MOTOPHBIX Maciax.
Hacmoswuii cmanoapm ne pacnpocmpansemcs Ha 31eKmpou3oniayuoHHble MAca.
3. OITPEJAEJIEHUSA

B HacTosimemM cTannapTe NpuMEHSIOT CIEAYIONNE TePMUHBI:

3.1. O6miee kucnoTHOE Uynciio Ki(CymMMapHOE KUCIOTHOE YUCIIO CUIIBHBIX U CHa0bIX
KHCJIOT) - KOJIMYECTBO ILIEIOYH, BRIPAKEHHOE B MIJITUTpaMMaXxX THAPOOKHUCH Kallus
(KOH) na 1 r obpa3ua, He0OX0aUMOE AJIsl MOTEHIMOMETPUUECKOIO TUTPOBAHMUS
UCIBITYEMON MaccChl B ONPEAEIIEHHOM PAacTBOPUTEIE OT HAYaJIbHOTO IMOKa3aHUs
U3MEPUTENILHOTO Ipubopa 10 MOKa3aHUs CBEXEHPUTOTOBJIEHHOTO IIETIOYHOTO
HEBOJHOTO Oy(epHOTO pacTBOpa WM UYETKOM TOYKH Mepernda, Kak yKa3aHO B
CTaHJapTe.

3.2. KHCIIOTHOE YMCIO CHIIBHBIX KHCIOT K>- KOJMYECTBO LIEJIOYH, BHIPAKEHHOE B
musumurpammax ruapookucu kainus (KOH) ma 1 r oOpasua, HeoOxoaumoe st
NOTEHLMOMETPUYECKOTO THUTPOBAHUS HCIBITYEMOM Macchl B OIpPENEICHHOM
pacTBOpHUTENEC OT HAYaJIbHOIO MMOKa3aHUs U3MEPUTEIHLHOTO MPUOOpa 10 MOKa3aHus
CBEKETPUTOTOBIIEHHOTO KHUCJIOTHOIO HEBOJHOIO PACTBOpA WM YETKOM TOYKH
neperunoda, Kak yka3aHo B CTaHJapTe.

3.3. Kucnornocte K3z- KOIMYECTBO WIENOYM, BBIPAXKEHHOE B MWUIMTPAMMax
rugpookucu  kKamus (KOH) ma 100 cm® oOpasma, HeOOXOAMMOE IS
MOTEHIIMOMETPUIECKOTO THUTPOBAHUS HCIBITYEMOW MacChl B OIpPEACICHHOM
pacTBOpHUTEIE - OT HAYaJIbHOTO TIOKa3aHUsI U3MEPUTENIBHOTO MPHOOpa 10 MOKa3aHuUs
CBEKETPUTOTOBIIEHHOTO IIEJIOUHOTO HEBOJHOTO Oy(epHOro pacTBopa WM YETKOM
TOUKHM Iepernda, Kak ykazaHo B CTaHAapTe.

3.4. OOmee menoyHoe uwmcio Ill- komMuecTBO 1MIEIOYM, BBIPAKEHHOE B
musuurpammax ruapookucu kanus (KOH) nma 1 r oOpasua, HeoOxomumoe st
MOTCHIIMOMETPUIECKOTO THUTPOBAHUS HCIIBITYEMOW MacChl B OIMpPENCICHHOM
pacTBOpuUTENie OT HA4aIbHOTO MOKA3aHMsI H3MEPHUTEIHLHOTO MPUOOpa 10 MOKa3aHUs
CBEKETPUTOTOBIIEHHOTO KHUCJIOTO HEBOJHOTO Oy(depHOro pacTtBopa WM YETKOM
TOUKHM Iepernda, Kak ykazaHo B CTaHAapTe.
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3.5. IlemoyHoe 4YuCaO CHUIBbHBIX OCHOBaHuMil IIl; - KOJIMYECTBO IIEIOUH,
BbIpaKeHHOE B Muudrpammax rujpookucu kamuss (KOH) na 1 r ob6pasua,
HEO0OXOAUMOE [IJISi MOTEHIIMOMETPUYECKOTO0 TUTPOBAHMS HCIBITYEMON MaccChl B
OTIPEJICTICHHOM PAaCTBOPUTENE OT HAYAJIbHOT'O MOKa3aHUs U3MEPUTEIBLHOTO MpUudopa
70 TIOKa3aHUS CBEXEMPUTOTOBJICHHOTO IIEJIOYHOTO HEBOAHOro OydepHoro
pacTBOpa WM Y€TKOM TOYKHM nepernda, Kak yka3aHo B CTaHIapTe.

4. CYIHHOCTb METOJA

Maccy A ucpITaHusI PACTBOPSIIOT B ONPEIETICHHOM PACTBOPUTENIC U TUTPYIOT
MOTEHIIMOMETPUYECKU CIIUPTOBBIM PACTBOPOM THAPOOKUCH KaJIMs UITU COJISTHOM
KHUCIJIOTHI TTPH UCTOJIBb30BAHUM CTEKJISTHHOTO, KAJIOMEIBHOTO WM XJI0pCepeOpsSiHOTO
AIIEKTPOJIOB.

[Tokazanuss HM3MEPUTENBHOTO MpPUOOpa HAHOCAT Ha TpaduK BPYUHYIO HIH
ABTOMAaTUYECKH OTHOCUTEIBHO COOTBETCTBYIOIIUX OOBEMOB  THUTPYIOIIETO
pacTBOpa. bepyT TobKO YeTKHe TOUKH Iepernda Ha KpuBOM TUTpoBaHus. B ciyyae,
KOTJla Ha KPHBOW HET YETKOW TOYKM Mepernda, KOHEYHBIE TOYKH OepyT IIo
NOKAa3aHUSM H3MEPUTENIBHOTO MpHOOpa, COOTBETCTBYIOIIMM IOKAa3aHUSAM JJis
HEBOJIHBIX KUCJIOTHBIX U IIEJIOYHBIX Oy(EpHBIX PaCTBOPOB.

5. PEAKTUBBI

Jlyis aHanv3a IpUMEHSIOT PeaKTUBBI X.4. WX 4.]1.a. U TOJIBKO JUCTHUTHPOBAHHYIO
BOJIy WJIM BOJY SKBHUBAJICHTHON YHCTOTHI.

5.1. HeBoanblii kuciblil Oy(epHBIil pacTBOP

5.1.1. 10 cm® OydepHoro wmcxomsoro pactBopa A pobGasmsror k 100 cm®
pacTtBopuTeNs Ajid TUTpoBaHus. [IpumMenstor B Teuenue 1 u.

5.1.2. 50 cm® GydepHOro ucxomHoro pacreopa A

5.2. HeBoaHbI# mienouHon 0ydepHbIit pacTBOp

10 cm® 6ydepHoro ncxoauoro pacteopa B no6asisor x 100 cm® pactBopuTens s
TATpOBaHMA. [[puMeHsAIOT B TeueHue 1 u.

5.3. 2,4,6-tpumerunnupunud  (y-kommuana) (M= 121,18), OecuBerHbId, C

npenenamu kunenus 168 - 170 °C u kosduiimeHToM npeaomiieHus (”Tin) 1,4982 +
0,0005. PeakTnB XpaHAT Ha/Jl AKTUBUPOBAHHBIM aTIOMUHUEM B TEMHOM CKJISTHKE.
5.3.1. Kaymmii ¢rameBokucibiii kKucieiii (OudranaT Kajaus) O COOTBETCTBYIOMIEH
HOPMAaTHBHOW TOKYMEHTALMU.

5.4. M-autpodenon (M; = 139,11), GiieqHO-KENTHIN, C TEMIEPATYPOl TIIIaBICHUS
96 - 97 °C mnu ¢ TpeOOBaHUSIMU K KaueCTBY 10 COOTBETCTBYIOIICH HOPMAaTHUBHOM
JTOKyMEHTalu. PeakTuB XpaHAT B TEMHOU CKIISTHKE.

5.5. BydepHslit ucxoaubiit pactBop A

5.5.1. TmarensHo B3BemmuBaroT (24,2 £ 0,1) r 2,4,6-Tpumetmiinupu-auHa (y-
KOJUIM/IMHA) U TIEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 1M, comepakarryo 100

cm® Ge3BOMHOrO IpomaH-2-ojla WM STAaHONA. 3aTeM M3 MEPHOro LMJIMHIpA
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BMECTHMOCTBIO 1 M3 100aBIsAIOT B KOJIOY IPHM HEMPEPHIBHOM IMEPEMEINMBAHHUM
(150/c; £ 5) cm® 0,2 monn/aM® cnMpTOBOrO pacTBOpa CONAHONW KUCIOTHI (Cp -
WCTUHHAs KOHLIGHTpAaIMsi pacTBOpa COJITHOM KHCIOTBI, YCTAHOBIICHHAs IMpPHU
rpaxyupoBke). Jlo6asnsor 1o 1 aM° mponan-2-010M WIH 5mManoioM W THIATEIBHO
nepemMemmBaioT. [[puMeHsI0T B TeUeHHEe OTHOTO MECSIIA.
5.52. Ilpu OTCYTCTBHM 7Y-KOJUIMJIMHA TOTOBAT KHUCIBIA Oy(depHbI pacTBOp
oudranara xanus (pH - 4). Jlnsa npurorosnenus 1 am® 6ydeproro pactsopa (10,20
+ 0,01) r nepexpUCTaIN30BaHHOrO OudTanaTa Kanmus pactsopsor B 20 - 50 cm®
CBEXKEMPOKUIITYCHHOW  JTUCTUJUIMPOBAHHON BOJABI, PACTBOP KOJUYECTBEHHO
IIEPEHOCAT B MEPHYIO KOJIOy BMECTHMOCTBIO 1 1aM° M IIpM HOCTOSHHOM
NepeMEIIMBAaHUU JIOBOASAT 00BEM JI0 METKU MPOKUIISTYEHHON NUCTUITMPOBAHHOMN
BO/10M. JlommyckaeTcsi TOTOBUTH Oy(epHBbIi pacTBOp U3 (uKcaHada OudTranata Kauus
11 pH-metpun.
5.6. bydepuslii ucxoausiii pacteop B
TmatensHo B3BemmuBaroT (27,8 + 0,1) r M-HUTpOo(EHOIa U MEPEHOCIT B. MEPHYIO
K0JIOy BMeCTUMOCTBIO 1 1v®, conepakantyro 100 cm® 6e3801HOTO Nponan-2-01a Uin
3TaHoIA. 3aTeM U3 MEPHOTO LUIMHAPA BMECTUMOCTEIO 500 cM® Iy HenpephIBHOM
nepeMenMBaHuy 106aBisAoT B konoy (50/c; £ 1) em® 0,2 Moms/mm® coMpTOBOTO
pacTBOpa THUIPOOKHCH Kaimusi (Cp- MCTUHHAs KOHLIEHTpauus pacTBOpa,
YCTaHOBIJICHHAS IIPU TpagyMpoBke). JlomusaroT 10 MeTkn 1 am° mponan-2-onoM unm
ATAHOJIOM U TIIATEJBHO MEePEMENINBAIOT. MICronb3y0T pacTBOp B TEUEHHUE OJIHOTO
MecsLa.
5.7. ConsHas Kuciora, cuupToBblii pacteop, ¢ (HCL) = 0,1 mons/am3,
5.7.1. 9 cm® consmoii kucnorel mo TOCT3118 (p2o= 1,17 - 1,19 r/cm®) cMemmBaroT
¢ 1 nv3 6e3BoaHOrO Mponan-2-ona win ¢ 1 M3 >TUI0BOrO CrIMpTa.
MoJsSIpHYIO KOHIIEHTPAIUIO (C4) MPOBEPSIOT HE PEXKE OJHOTO pa3a B 2 HEACTH C
norpemHocTeio He 6onee 0,0005 MOJIB/IM® MOTEHIMOMETPUYECKMM THTPOBAHUEM
(8 £ 0,25) cm® 0,1 Mmoap/mM® COMPTOBOrO pacTBOpPa TUAPOOKHCH KAIHs,
pacTBOpeHHOr0 B 125 cM3 BOJIBL, HE cozepsKamieil YIIeK|CIoro rasa.
MonsipHyt0 KOHIIEHTPALUIO pacTBOpa COJMAHOW KUCHIOThl onpenenstoT no I'OCT
25794.1.
5.8. Consnas kmcnora, cnuprosblii pactBop, ¢ (HCL) = 0,2 mons/mm3. TotoBst
PacTBOp M YCTaHABJIMBAIOT MOJISIPHYIO KOHLEHTPALMIO, IpH 3ToM OepyT 18 cm®
COJIIHOM KMCIOTHI (p2o = 1,17 - 1,19 r/em?).
5.9. Ilpoman-2-on 6e3BoaAHBIN, coaepxkamuii MeHee 0,1 % (1o macce) Boasl. Eciu
HET 00€3BOKEHHOTO PEAKTHUBA, €r0 MOXKHO MPHUTOTOBUTH CIEAYIOIIUM O0pa3oMm:
OpomnaH-2-0J1 TEPEroHsI0T, UCIHOJb3ys KOJIOHKY C ONPEICICHHBIM YHUCIOM
TEOPETUUECKUX Tapesok, nepBeie 10 % u mocnmegnue (Qpakiuy BBUIMBAIOT WA
HCIIOJB3YIOT MOJEKysapHble cuTa Tuna Jluame 4AY, mpomyckas pacTBopuTENb
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4yepe3 KOJIOHKY, 3all0JIHEHHYI0 MOJIEKYJIIpHbIMU cuTamu kpatHoctd 1:10 (1 gacte
MOJIEKYJIIPHBIX cUT U 10 yacteil pacTBOpUTEIs).

Y Cura tuna JIunge 4A sSBIAIOTCS IPUMEPOM MPUIOAHON MPOTYKIIUHU, HMEIOIIeHcs
B Hajuuuu. CBeJeHUs JaHbl JUIsl BCEX, KTO MOJIb3YETCs] HACTOSAIIMM CTaHapTOM
5.9.1. Couprt strnossrii o 'OCT 18300, Beiciiero copta, neperHaHHbIN B KOJIOE C
nedaerMmaTopom.

5.9.2. Tonyon o I'OCT 5789.

5.10. Kanwmit xnopuctsiit mo 'OCT 4234.

["oToBsAT HackIeHHBIH pacTBop xyopuctoro kanus (KCL) B Bofe.

5.11. TuapooKuch Kamusi, CIUPTOBOi pacTsop, ¢ (KOH) = 0,1 mons/am.

5.11.1. HoOGasnsror (6 = 0,1) r runpookucu kamusa (KOH) mo I'OCT 24363
puOIM3KUTENLHO K 1 1M3 6e3B0HOrO Mponan-2-ona uin K 1 am° sTanona B kosioe
BMECTHMOCTEIO 2 IM°. AKKYpPaTHO KUIIATAT C OOPATHBIM XOJIOAUIBHIKOM B TEUEHHE
10 MuH, TocJie Yero BCTPSIXUBAIOT JO MOJHOrO pacTBOpeHHs. JJ00aBiIs0T HE MEeHee
2 r runpookucu 6apus Ba(OH), n cHoBaakkypaTHO KUTATAT 5 - 10 MuH.

PactBop ocTaBisitoT Ha 2 HA U QWIBTPYIOT KUIAKOCTh Yepe3 CTEKISHHBIN WU
OyMaKHBIN QUIBTP. XpaHIT pacTBOP B XUMHUYECKU CTOMKOM CKIISTHKE.

broperka nomxHa ObITh CHaOkeHa TpPyOKOM C HAaTPOHHOM M3BECTHIO WIIU
HEBOJIOKHUCTBIM CHJIMKATHBIM a0copOeHTOM, noriommaroinmm COs.

PacTBOp He JOMKEH KOHTAKTUPOBATH C PE3MHOBOM MNPOOKOM, 3aKpbIBAOILIEH
CKJISIHKY, WJIM CO CMa3KOM, YIIJIOTHSIIOIIECH CTEKIITHHYIO ITPOOKY.

JInst ycTaHOBKM MOJISIpHOM KoHIeHTpauuu pactBopsitor 0,1 - 0,15 r Oudranara
Kanus (BBICYIIEHHOTO B TedeHue 2 4 npu temmeparype 105 °C), B3BEIIEHHOTO C
TounocThio 710 0,0002 1, B 100 cM® BozbI, HEe COEp KAIEH YITIEKUCIOrO ra3a.
JlomyckaeTcsi ToTOBUTH pactBop OoudTanara kamus mo [OCT 4919.2, Tabnuna 2.
5.11.2. MonsipHy0 KOHLEHTPALMIO PaCTBOPA THAPOOKUCH Kalus (C3), MOIb/IM>,
onpenessatoT o I'OCT 25794.1.

3a pe3ynbTaT ONpeAesieHus MPUHUMAIOT cpeAaHee apuPMEeTHYecKOoe 3HAUeHHE He
MeHee Tpex onpejeseHuil, oTanuaromuxca He 6onee ueM Ha 0,0005 Mos/ame.
MosipHy!0 KOHLIEHTPALMIO pacTBOpa THJIPOOKHUCU Kajiusl MPOBEPSIOT HE pexe
OJIHOTO pa3a B JIBE HEIEIIH.

5.12. Tuppookuch Kanus, cruptoBoii pactsop ¢ (KOH) = 0,2 mons/am3. ['otossr,
XPaHAT U yCTAaHABIMBAIOT MOJISIPHYIO KOHIIEHTpaIuto 1o S5.11, mpu sTom 6epyt 12 -
13 r rugpookucu kanus u 0,2 - 0,3 T 6udranara xaaus.

5.12.1. Tuapooxwuck kanus, ciupToBoi pacteop ¢ (KOH) = 0,05 mons/nm?,
['OTOBSAT, XpaHAT U YCTAaHABIUBAIOT MOJISIPHYIO KOHIIEHTpamuto 1o 5.11, mpu sTom
oepyt (3 +0,1) r ruapooxkucu kanus u 0,05 - 0,07 T 6udranara xaaus.

5.13. PacTBOpuTEND /U1 ONPEEICHNS KUCIOTHBIX U IIEIOYHBIX YHCE.
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Cmenmparor 500 cm® Tomyona, 5 cm® Bogsl u 495 cm® G€3BOAHOTO MpOMaH-2-0J1a
umu 700 cm® Toyona, niu 300 ¢cM® STUIIOBOTO CITUpTA.

PactBoputenb 11 TUTPOBAaHUS IMPUTOTABIMBAIOT B OOJBIIMX KOJUYECTBAX, HO
€XEIHEBHO MPOBOJIAT KOHTPOJIbHBIE UCIIBITAHUS TEPE]] IPUMEHEHHEM.
[Tpumeuanue - JIns MOTHOTO PAaCTBOPEHHUS TSKENBIX OCTAaTKOB ac(anbTOBBIX
BEILECTB T'OTOBAT PACTBOPUTENb I TUTPOBAHUS, B KOTOPOM TOJYOJ 3aMEHEH
xJopodopMom.

5.14. PactBopuTens Ais onpeaeaeHuss KUCIOTHOCTH.

Cmenmparor 300 cu® strnosoro crmpra u 700 cm® xaopodopma.

5.15. 'mapookuck 6apus no 'OCT 4107.

5.16. Xnopodopm 1o COOTBETCTBYIOIIECH HOPMATUBHON JOKYMEHTAIINH.

5.17. W3BecTb HATpPOHHAs WJIM AaCKApUT IO COOTBETCTBYIOUIEH HOPMAaTHBHOMU
JOKyMEHTAI1H.

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

5.19. Cura Jluage wmu neonut trma NaX wimu CdA 1o cooTBeTCTBYHOIICH
HOPMAaTUBHOW IOKYMEHTAIUU.

6. AIIIIAPATYPA

YeTpoiicTBO 11 TOTEHIIMOMETPUUYECKOTO TUTPOBAHUS MPEICTABICHO HA PUCYHKE
1.

6.1. Anmapar 11 THTpOBaHUs BPYYHYIO

6.1.1. V3mepurenbHblii TprOOP, BOJIBTMETP WM MOTEHIIMOMETP C TOYHOCTHIO
nokaszanui = 0,005 B u wyBctBUTENbHOCTHIO £ (0,002 B, 1ana3oHOM U3MEPEHUS HE
MeHee = 0,5 B B ciaydae ucCnoiab30BaHusl 3€KkTpojioB mo 6.1.2 u 6.1.3, korma
conpoTuBiicHue Mexay HUMU oT 0,2 mo 20 MOM. 3a3emisitoT U3MEpPUTEIbLHbBIN
npuOOp M WCKITIOYAIOT BIUSHUE MOCTOPOHHETO 3JIEKTPUUYECKOTO MOJISl Ha JIF0OYIO
YacTh MOBEPXHOCTH CTEKJISTHHOTO 3JIEKTPOJIa, MPOBOJA CTEKJISHHOIO AJIEKTPOJA,
TUTPOBAJILHOTO CTEHA WM U3MEPUTEIIBHOTO Iprbdopa.
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1 - mpoBOX M1 CPAaBHUTEIIBHOTO AJICKTPOIA; 2 - YAJIMHCHHBINH KOHEI OIOPETKH
(mepen Memmankoit); 3 - 3JEKTPOI CpaBHEHUS; 4 - TpyOKa CO CTEKJITHHBIM HUTH(POM
y OCHOBaHUsI; 5 - O10peTKa; 6 - SKpaHUPOBAHHBIN MTPOBO/T 1JI1 CTEKJITHHOTO
ANEKTPOJIa; / - OAaKeTUTOBAsE OCHOBA; 8 - CTEKJISTHHBIN 3JIEKTPO/1 (3aIIUIIEeH
BHYTpH); 9 - ctakaH; 10 - mponemiepHas Memraika
Pucynok 1 - YcTponcTBO U1 HOTEHIMOMETPUYECKOTO TUTPOBAHUS
[Ipumedanue - AmmapaT MOXKET COCTOSITh M3 JICKTPOHHOTO BOJLTMETPA C CHUIIOU
Toka Ha Bxoge MeHee 5 107%2A, comporusnenuem snextpomos 1000 MOw,
COCIMHEHHBIX C M3MEPUTEIbHBIM MpUOOPOM, CHAOKEHHBIM 3a3eMJICHHBIM
METaJUIMYECKUM  JKPAaHOM, TaK, YTOObl HWCKIIOUHUTHh BIUSHUE BHEIIHETO

AJIEKTPOCTATUYECKOTO TTOJISL.

6.1.2. CTexyIsHHBIN TaOOPATOPHBIN IIEKTPO KapaHJAITHOTO TUMA JITUHOU OoT 125
10 180 mm u nuameTpom oT 8 10 14 MM. DJIEKTPOI JOJIKEH OBITh U3TOTOBJICH U3
XUMHUYECKH CTOWKOW CTEKJIIHHOM TPYOKM C TOJIIMHON CTeHKHM OT 1 A0 3 MM.
JlommyckaeTcst ucnoib3oBath 3ekTpoabl Tuna ICJ1-43-07 umu DCJI-63-07.

Koner anektpoa, morpyKeHHBIN B paCTBOP, IOJKEH OBITh 3aKPBIT CTEKJIOM (B BUJIE
MOJIyIIapUsi) C PaguycoM MPUONU3UTEIBHO 7 MM, TpPHUMAasHHBIM K TpyOke
anekTpona. TonmmHa CTekjia B MOJYyMIApUU  JOJDKHA OBITh TaKoM, YTOOBI
conpoTuBieHue noiymapus coctarisuio 100 - 1000 MOwm mipu 25 °C.

DNEeKTpPOoJ JOJKEH COJEp)KaTh BOCIHPOU3BOIUMYIO, TEPMETHUHO 3alasHHYIO
KUIKOCTHYIO SIYCHKY IS JJICKTPOCOCAMHCHHS C BHYTPEHHEH IOBEPXHOCTBIO
TOJTyTIIAPHSL.

DNEeKTPOCOECIUHEHHE OT 3alasHHOW  KOHTAaKTHOW  SYeMKM K  MOPOBOIY
WU3MEPUTETHFHOTO TTPUOOpa TOHKHO OBITh OKPYKEHO IJICKTPUUECKUM 3a3€MJICHHBIM
DKPAHOM.
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OKpaH [OKEH OBITh H30JUPOBAH OT BJICKTPOCOCIUHEHUS H3OJSIUOHHBIM
MaTepHaloM CaMOro BBICOKOTO KadyecTBa, TAKUM KaK pPe3WHa WM CTEKJO, YTOObI
COMPOTHUBJICHUE MEXKIY KPAaHOM U BCEH JUIMHOMN 3JIEKTPOCOETUHEHUS ObLI0 Ooee
50000 MOwm.
6.1.3. CpaBHUTENBHBIN KaJOMEJIbHBIN 3JEKTPOJ KApaHJAIIHOTO THUIA JJIMHOM OT
125 no 180 mm u nuamerpom ot 8 10 14 mm.
OTOT 3NEKTPOJ AOJDKEH HW3TOTOBIATHCS M3 CTEKJIAa M CHAOXKaTbCs HapyKHOU
ChEMHOM CTEKJISTHHOM TPYOKOH C 3alassHHBIM KOHLIOM, TIOTPY>Ka€MbIM B pacTBOP IS
TUTPOBAHHSL.
CrexisiHHas TpyOKa IJTUHOM OT 8 10 25 MM CIIy’>KUT OCHOBaHHEM JJIs DJIEKTpoaa U
JIOJDKHA OBITH CIIETKA 3ayXeHa Ha KOHYC. 3amasHHBIA KOHEIl 3JIEKTpoja JIOJKEH
BBICTYNaTh U3 TpyOkH Ha 2 - 20 MM.
[ToBepXHOCTh OCHOBaHMS AOHKHA ObITh HEMPEPHIBHOM U IIEPOXOBATOM.
[TocepenrHe Ha TOBEPXHOCTH OCHOBAHUS 3JIEKTPO/Ia IOJKHO HAXOAUTHCS OJTHO UITU
HECKOJIBKO OTBEPCTHM JIHAMETPOM | MM. OJEKTpoJ IOJKEH COIEpXkKaTh
HEOOXOJMMOE KOJMYECTBO PTYTH, KaJOMEIb M 3JEKTPUUECKOE COCAMHEHHUE C
PTYTBIO.
CpaBHuTenbHbIN XJ0pcepedpsanbiit anextpoa IBJI-1M1 unu SBJI-1M3.
CpaBHUTENBHBIE AIEKTPOIBI CIETYET MOUYTH OJTHOCTHIO HATIOJHUTD 3JIEKTPOJIUTOM,
HachllleHHBIM pacTBopoM KCI, KOTOpBII MOXXHO MOIMOJHATH YEPE3 OTBEPCTHUE
AIIEKTPOJA, 3aKPhIBAEMOE IPOOKOM.
DNeKTpoibl HE JTOJDKHBI JaBaTh YTEUKHM 3JIeKTpojuta Oosiee 1 kammu 3a 10 muH
(mpoBepKa 3IEKTPOJIOB).
[Tpumeuanue - B 3TOoM MeToAe HEXeENaTeabHO NPUMEHSATh KOMOMHMpPOBAHHbIE
JIEKTPOJBI BCIEICTBUE UX TUIOXOW YyBCTBUTEIBHOCTH.
6.1.4. Mexannueckass MEMIAJIKa CO CTEKISIHHBIMH JIOIaTKaMU JJIMHONM 6 MM B BHUJIE
nponesiepa (pucyHok 1), yctanHoBieHHbIMU 10J yrioMm 30 - 45° unau MarHuTHas
MelIankKa.
Kopnyc asuraresns Memanky A0HKEH ObITh 3a3eMiieH. PaboTa Memaliku He JOJIKHA
BbI3bIBaTh HUKAKHUX 3JIEKTPUUECKUX TTOMEX.
6.1.5. bropetka BMectMOCThIO 10 cM® ¢ nieHoit nenenns 0,05 cm® u kanuOpoBaHHAs
¢ TouHOCTBIO £ 0,02 cM3 cO CTEKITHHBIM KpaHoM Ha paccrosHum 100 - 130 MM ot
KoHIIa OropeTku. JlomyckaeTcst uCnoyib30BaTh OOpeTKH TUMOB 6-2-5 u 7-2-10 1o
I'oCT 29252. broperka s TUAPOOKHMCH  Kajausi  JOJDKHA  UMETh
NPEIOXPAHUTENBHYIO TPYOKY, COJAEpXkallyl0 HATPOHHYIO HM3BECTh WIJIM JIPYroe
abcopoupyromee CO; BelIecTBo.
6.1.6. Crakanbl JUIi TUTPOBAHUS BMECTHMOCTBIO 250 cM® M3 GOPOCHIIMKATHOTO
CTEKJIA C KPBIIIKOM U3 OPraHMYECKOro CTEKJIa, B KOTOPOW UMEIOTCS OTBEPCTHUS JUIS
AJIEKTPOJIOB U OIOPETKH.
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Homyckaetcs ucnonb3oBaTh crakanbl Thna H-2-250 TC mo I'OCT 25336.

6.1.7. TutpoBaJIbHBIN CTEHA IJIS MOJAEPIKKU AJIEKTPOAOB, MEIIAIKN U OIOPETKHU.
[Tpumeuanue - [lenecooOpa3zHo UMETH YCTPOUCTBO, TO3BOJISIONIEE YAISATh CTaKaH,
HE HapylIas MOJIOKEHUS JIEKTPOOB, OIOPETKH U MEIIAJIKU.

6.2. Anmapar 11 aBTOMaTH4€CKOro THTPOBAHUS

6.2.1. ABTOMaTM4yeckoe THUTPOBAHHE OOECIIEUMBAECT HEMPEPHIBHYIO MOAAYY
THTpaHTa co cKopocthio 0,2 cM®/mmH Bo Bpems turpoBanus u 0,05 cM3/MuH B
TOYKaX Tepernda W KOHEYHBIX TOYKAX IPH TUTPOBAHWHM HEBOAHBIX KHUCIOT U
IIeJI0YEH.

6.2.2. bropetku, paboTaromiye OT ABUraTessl, C TOUHOCThIO Moaauu TuTpanTa = 0,01
cMe.

6.2.3. Ilpu mpoBeneHNUU TUTPOBAHUS 3aMHMCHIBAIOT OTHOCHUTEIBHBIA MOTEHIIMAT B
3aBUCUMOCTH OT 00beMa TUTPAHTA.

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

6.4. Liunuuapsl u3MepuTenbHbie BMecTUMOCThIo 50, 100 1 1000 em® mo TOCT 1770.
6.5. Iunetku BMmecTumocThio 10 em® mo TOCT 29228.

6.6. Konow! kpyrinogonnsie Tuna KI'Y-2-2-1000-34 TXC no TOCT25336.

6.7. lepnermatop enounslii uiu mapuxosiii mo 'OCT 25336.

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

6.9. Bechl aHAIMTHYECKHE C OTPEIIHOCTHIO B3BemMBanus He 6osee 0,0002 r.
6.10. Cexynnomep.

7. HOJAT'OTOBKA ITPOBbI

7.1. Or60p npo6 npousBoat o 'OCT 2517.

7.1.1. TlpoOy aHanmM3upyeMoOro MpOAYKTa IEPEMEIIMBAIOT 5 MHUH CTEKJISHHOMN
IAJI0YKOM MJIM BCTPAXUBAHMEM B CKIISTHKE, 3AIIOJHEHHOM HE Oonee %/3 ee 00beMa.
7.2. IlonroroBka mpoObl OTPaOOTAHHOTO Maciia

7.2.1. HeobxoauMo cTporo co0itoaTh MeToa oTOopa mpod, Tak Kak cam OCaJoK
COCTOUT M3 KOMIIOHEHTOB KHCJIOTHOTO XapakTepa Wiu abcopOMpyeT KUCIOTHBIC
KOMIOHEHTHI U3 oOpasua. Hapymenue Meroga otbopa npo0 BIUSET HA pe3yabTaT
ONpEICIICHHUS.

Tak kak BO BpeMsi XpaHEHHUS B OTpaOOTaHHOM Maciie MPOUCXOIIT KaueCTBEHHbIE
U3MEHEHHs, 0o0pas3ibl mocie oTOopa MpoObl M3 CHUCTEMBl CMa3Ké CIEIyeT
HCIIBITBIBATh KaK MOXKHO OBICTpee, ¢ 00s13aTelIbHON 3alMChI0 IaThl 0TOOpa Mpod 1
UCTIBITAHMSL.

7.2.2. IIpoOy oTpaboTaHHBIX Maces HarpeBatoT 110 (60 £ 5) °C B KoHTEHHEpE 0 TeX
Iop, IMOKa OCAaJIOK B MAacje HE CTAaHET OJHOPOJHOM B3BECHIO. ECIM KOHTEHUHED
M3TOTOBJICH U3 KECTU UK CTEKJIa M 3aI0JIHEH Oolee yeM Ha 3/4 00beMa, IIepeHoCsT
BeCh 00pasell B YMCTYIO CTEKISHHYIO OYTHUIKY BMECTUMOCTBIO HE MEHEE YeM Ha /3
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Oonbiie oobema oOpasua. IlepeHocsT Bech ocaloKk M3 KOHTEiiHepa B OYTBUIKY,
HHEPrUYHO B30AITHIBAs COAEPKUMOE KOHTEHHEPA.
[Tpumeuanue - Ecau oOpa3ipsl HE coaepkaT 0cajKa, 3aMETHOTO HEBOOPYKEHHBIM
IJ1a30M, YKa3aHHYIO IPOLEAYPY MOXKHO UCKIFOUYUTh.
7.2.3. Ilocne TIaTenbHOTO NMEPEMEIIMBAHUS B3BECh UITH YacTh €€ (QUIBTPYIOT Yepes
cuTO ¢ pazMepom stueek 100 menr 11t yaaneHus: MEXaHUYECKUX MPUMECEH.
8. HOATOTOBKA CUCTEMBI 2JIEKTPOAOB
8.1. XpaneHune 3neKTpoaoB
8.1.1. CTexJIIHHBIN 2JEKTPOJ HE peXe OAHOIO pa3a B HENEIIO IPU MOCTOSIHHOM
IIPUMEHEHUY IIPOMBIBAIOT, ITOIPY>Kasi B XOJIOIHBIN pacTBOP XpOMOBOM cMecH Ha 15
- 30 c. BmecTo XpOMOBOM CMECH MOKHO IPUMEHATH MOIOILIUI pacTBOp.
[Ipumeuanue -DIEKTpOAbl HE CIEAYET OCTAaBJIATh MOIPYKEHHBIMH B XPOMOBYIO
cMech 00Jiee YeM Ha HECKOJIBKO MUHYT, UTOOBI N30€KaTh UX MOBPEKICHUS.
8.1.2. PacTBOp XJI0pH/1a Kanusi B KaJIOMEJIbHOM WJIH XJIOPCEPEOPSHOM 3JIEKTPOIAaX
MEHSAIOT HE peXke OJHOro pasza B Hememo. CremyeT yOeAUTHCS B MPUCYTCTBUHU
KPUCTAJUIMYECKOTO XJIOPUCTOTO Kajus. YPOBEHb DJIEKTPOJIMTA B 3JIEKTPOAAX
JIOJKEH OBITh BCET/Ia BBIIIE YPOBHS KUJIKOCTH B CTaKaHe JIsl TUTPOBAHUS.
8.1.3. Ecnu 351eKTpOABI HE HUCIOJB3YIOT, UX MTOTPYKAOT B BOY. DJIIEKTPOBI HEIb3S
OCTaBJISITh B TUTPYIOIIEM PAacTBOPE HA JJIUTEIBHOE BPEMS MEXAY TUTPOBAHHSIMU.
DNeKTpoIbl HE OYEHb XPYIKHE, HO 00paIaThCs ¢ HUMH CIEAYET OCTOPOXKHO.
8.2. IToaroroBKa 3JI€KTPOIOB
8.2.1. CTexJsiHHBIA 3JEKTPOJ A0 M MOCIE KaXIO0ro yHoTpeOJIeHHs TIIATEIbHO
BBITHUPAIOT YACTON MATKOM TKAHBIO U OIOJACKHUBAIOT BOJOM.
8.2.2. KanomenbHBIA U XJIOpCEPEOPSIHBIM CPABHUTEIBHBIE JIEKTPOIbI BHITUPAIOT
TKaHbIO, OCTOPOXXHO CHHUMAIOT CTEKJIIHHYIO TPYOKY Yy OCHOBaHUSI H 00€
MOBEPXHOCTH TILATEJIBHO BBITHPALOT.
BHOBb CBOOOJHO HaAEBalOT TPYOKYy M JAIOT CT€Yb HECKOJbKUM KaIlIsiM
ANEKTPOJIUTA, YTOOBI CMOYUTH CTEKJISTHHOE COEAMHEHUE Y OCHOBaHHUS. TIIaTeIbHO
CMA4YMBaIOT MOBEPXHOCTH y OCHOBAHUS 3JEKTPOJIUTOM, IJIOTHO YCTaHABIUBAIOT
TPYOKY U OMOJACKUBAIOT AJIEKTPOJI BOAOH.
8.2.3. Ilepen kaxabpIM TUTPOBAHWEM MOTPYKAIOT MOJATOTOBICHHBIE 3JIEKTPOJbI B
BOJy HE MEHEE YE€M Ha 5 MHMH W MPOTUPAOT KOHIBI 3JEKTPOIOB CYXOW TKAHBIO,
YTOOBI yIaJdUTh U30BITOK BOJIBI.
8.3. [IpoBepka 4yBCTBUTEIBLHOCTH JIEKTPOIOB
8.3.1. CucreMy «M3MepUTEIbHBIN TPUOOP - TEKTPOI» UCIBITHIBAIOT IPU BBEACHUU
B JIEICTBME HOBOTO MpUOOpa, MPHU YCTAHOBJIEHUU HOBBIX JIEKTPOAOB, IOOYEPETHO
IOrpy’as SIEKTPOALI B XOPOLIO MEPEMEIIAHHYI0 CMECh, cocTosmyo u3 100 cm®
pactBoputens s turposanus u 1,0 - 1,5 cm® 0,1 mons/am® ciuproBoro pactsopa
TUJIPOOKHUCH KaJIusl.
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8.3.2. Cucremy «M3MepUTENbHBIN MPUOOP - IEKTPO CUUTAIOT MPUTOAHON IS
MIPUMEHEHUS, €CIM PACXOXKIACHUE B MOTECHIMAIE MEXIY OJHUMH U TEMHU XKE
ANEKTPOJaMH, TOTPY>)KCHHbIMH B HEBOAHBIA KHUCIBIA Oy(depHbIil pacTBOp U
PacTBOPUTEIIb JUIsl TATPOBAHUS C PACTBOPOM T'HIPOOKHUCH KallHsl, COCTaBIseT Ooee
480 MB.
[Ipumeuanne - [Insg mnosiydeHUsT BOCIPOM3BOAMMBIX 3HAYEHUN ITOTEHLHAJIOB
HEOOXOJMMO  TINATEJBHO TPOMBIBATh  AJEKTPOABI, OCOOEHHO CTEKJISTHHOE
COCIMHEHHE Y OCHOBAHUS, WU PEryJSIPHO MCHBITBIBATH 3JIEKTPOJABI, TaK Kak
3arps3HEHUE MOKET BbI3HATh HEHAJIC)KHBIE HEYCTOMYMBBIE 3HAYEHUS TOTEHIMAIOB
npu TUTpoBaHUU. KOHEUHbIE TOUKH MOTYT OBITh BBHIOpAHBI KakK M0 TOYKaM M3ruda
Ha KPUBOW TUTPOBAHUA, TaK M IO MPOU3BOJIBHO YCTAHOBJIEHHBIM MOTEHIMAJIaM
AYECUKHU.
9. TPAAYUPOBKA AIIIIAPATYPbBI
9.1. ExenHeBHO MId KaXIOM IMapbl DJJIEKTPOAOB ONIPEACIIOT IMOKa3aHUS
U3MEPUTETLHOTO MPUOOpa B HEBOJHOM KHCIIOM U IIET0OYHOM Oy(epHBIX pacTBOpAX.
310 HE0OX0aUMO I BbIOOpAa KOHEYHON TOYKH TUTPOBAHHUS B TOM cllydae, Korja
Ha KPUBOW TUTPOBAHUS OTCYTCTBYIOT UETKHE TOUKH Ieperuoa.
9.2. T'OTOBAT 31EKTPOJBI, 3aT€EM NOTPYXKAIOT X B COOTBETCTBYIOIIWE HEBOJHBIC
Oy(depHble pacTBOPhl M MNEPEMEIIMBAIOT B TEYEHUE S5 MHH, MNOAACPKUBAS
temreparypy B mpenenax 2 °C or TeMmepaTypbl, OpPU KOTOPOU MPOBOISAT
TUTpOBaHUE. PerucTpupyror 3HaueHUe MOTEHUHUa A 3JIEKTPOAOB. DTH MOKa3aHUS
OepyT KaKk KOHEYHbIE TOYKH Ha KPUBBIX TUTPOBAHUS, HE UMEIOIIUX TOYEK NIEpernoa.
10. TPOBEJEHUE AHAJIU3A
10.1. B cTakaH 118 TUTPOBaHMs BMECTUMOCTBIO 250 cm® otOuparor Maccy obpasua
cormacHo tabmune 1 m pactBopsror B 125 cm® pacTBopuTens aias THTpOBAaHMS.
DNEeKTpOIbl TOTOBAT B COOTBETCTBUU C §.2. CTakaH MOMEIIAIOT HA TUTPOBAIbHBII
CTEH/l, PEryJupys €ro IOJO0KE€HUE TaK, YTOOBI SJIEKTPOAbl HAMOJOBHUHY OBbUIH
MOTPY’KEHBI B UCIIBITYEMBIN pacTBOP. BKIIIOUAIOT MEIIAIKY U PETYJIUPYIOT 000POTHI
TaKk, 4YTOObl, HECMOTPS Ha DSHEPrUYHOE IEpEeMElIUBaHUE, pacTBOpP HE
pa30pbI3ruBaiicsa U B HEM HE 00pa30BbIBAIMCH BO3IYLIHbIE ITy3bIPHKU.
Tabnuma 1 - Macca rpoObI 17151 UCTIBITAaHUS

KucnorHoe nin menoyHoe

ancio, mr KOH ma 1 1 Macca npo0s1 1115t [TorpemHocTh
UCTIBITAHUS, T B3BEIITUBAHUS, T
IIPOYKTa
0,05-1,0 20,0+2,0 0,10
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
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[Mpumeuanue - Jlns 3arymeHHbIX Macea Macca mpoOsl st TutpoBanus (0,7 + 0,2)
T.

KucClIOTHOCTh ONpenensioT B CBETJIBIX HEPTEMPOIyKTax, IMpPU OMNpe/eICHUU
KHCJIOTHOCTH Ha aHanus3 6epyT 100 cmPHedrenpoaykra.

10.2. Onpenenenne KUCIOTHOTO YHCIIa

3anonusror 6ropetky 0,1 MOJIB/IM3 CIMPTOBBIM PACTBOPOM TMAPOOKUCH KajIus (IIpH
KMCIIOTHOM 4ucie 10 1 Mr/r - 0,05 Mons/aM® CIMPTOBBIM PaCTBOPOM TMAPOOKUCH
KaJIMsl) U MOMEILAIOT B IITATUB TakK, YTOOBI KOHEI] OIOpETKU ObLT MOTPYKEeH Ha 25
MM B )KHJKOCTb B CTaKaHE.

3anuchiBalOT HayaJdbHBII 00beM pacTBopa B OIOpeTKe U  IOKa3aHUE
U3MEPUTETHLHOTO IprOopa (MOTEHITHAN SJIEKTPOJIOB).

10.3. MeTox TUTpOBAaHUS BPYUYHYIO

10.3.1. Jlo6apnsror HeGonpmme mopuuu 0,1 Moms/aM° cIMpTOBOro pacTeopa
TUAPOOKHUCH Kajusl, U MOCJI€ YCTAaHOBJICHHSI TIOCTOSIHHOTO MOTEHIMaNa 3alUChIBAIOT
o0beM 100aBJISIEMOTO pacTBOpa M3 OIOPETKM W TOKa3aHUE H3MEPUTEIIBHOTO
npubopa.

[Tpumeuanue - 3a moka3aHusl U3MEPUTEIBLHOTO IPUOOpa MPUHUMAIOT OTEHIIUAI, HE
U3MEHAMIIMNCA B TeyeHne 1 muH Oonee yem Ha 5 MB. D10 o3Hauaer, 4TO
HeoOxoaumo 1 - 2 MuH 1151 u3MeHeHus noteHuuana Ha 100 MB npu no6aBnenun
0,05 cMm pactBopa. Jlo6asnenue 0,1 cm® TpebyeT 3 - 5 muH.

10.3.2. B Havasie TUTpOBaHUs, a TAKXKE B TOUYKAX Ieperuda KpUBOM TUTPOBAHMS,
xorga nobasierue 0,1 cm® 0,1 mMons/mM® pacTBOpa TUAPOOKHMCH KAJIHS BBHI3HIBAECT
M3MeHeHue noTeHIuana 6omuee yem Ha 30 MB, mo6aBmsroT nmopiuu pacteopa 1o 0,05
oM,

10.3.3. Ha npoMeXyTouHBIX ydacTkax, korma pobasnenue 0,1 cm® 0,1 mons/mm3
CIUPTOBOIO PACTBOPA F’MAPOOKHUCH KaJusl BBI3bIBAET U3MEHEHNE IOTEHIIMAJIA MEHEE
yeM Ha 30 MB, 00beM TuTpaHTa yBEJIMUUBAIOT TaK, YTOOBI OJTHOKPATHO BBEJACHHAs
MOpLIMSI pacTBOPA BhI3bIBAJIA U3MEHEHUE NOTEHIIMANIa He OoJee uem Ha 30 MB.
10.3.4. TuTpoBaHMe 3aKaHUMBAIOT, KOIJa MOTeHIMan mnociue podasnenus 0,1 cm®
pacTBOpa TMAPOOKHCHU Kajvsl U3MEHUTCS MEHee 4eM Ha S5 MB, a ompenensiembii
NOTEHLMA CUCTEMbI yKa3bIBaeT Ha TO, YTO TUTPYEMBIH pacTBOp sABIsAeTCs Ooiiee
IICJIOYHBIM, YEM HEBOJIHBIN IIEJI0UYHON Oy epHBIi pacTBOP.

10.3.5. Yaanstor TUTpyEMBIil pacTBOP, TPOMBIBAIOT 3JEKTPOJIbI U KOHEI[ OIOPETKH
pacTBOpUTENIEM JJii THUTPOBAaHUS, 3aTeM MPOMAH-2-0JIOM WJIM JTAaHOJIOM B
3aBUCUMOCTH OT TMPUMEHSEMOI0 pAacTBOPUTENS] U 3aKaHYUBAIOT TMPOMBIBKY
THUCTWLIUPOBAHHOM BOJIOW. [lorpyKaroT 3EKTPOABI B AUCTUIUIMPOBAHHYIO BOY HE
MEHEEe 4YeM Ha 5 MHUH Iepej CIEeIyIOIUM TUTPOBAaHUEM [UJISI BOCCTAHOBJICHUS
BOJHOTO TEJEBOT0 CJIOS CTEKISIHHOTO 3JIEKTPOAA. XpaHAT >3JEKTPOAbl B
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JTUCTUJUTUPOBAHHOM Boje. Eciu 00HApyKMBAETCS, YTO DJICKTPOABI 3arPsS3HEHBI, UX
OUYHUCTKY MPOBOJISAT COTTACHO PUCYHKY 2.

10.4. MeTto1 aBTOMAaTU4ECKOTO TUTPOBAHUS

10.4.1. PerynupytoT ammapaT B COOTBETCTBUM C MHCTPYKUUSIMH H3TOTOBUTEINS,
9TOOBl YCTAHOBUTH TIOTCHIIMAJI TIPH TUTPOBAHWHM BPYYHYIO H 00€CIIeUnTh
HEIPEPLIBHYIO CKOPOCTh MOJaud TUTpaHTa MeHee ueM 0,2 cM/MHUH BO BpeMs
tutpoBanus u 0,05 cm®MmH B Toukax mepernba M B KOHEYHOM TOUKE,
COOTBETCTBYIOIIIEH TOYKE MPU TUTPOBAHUU CBEKETPUTOTOBICHHOTO CTAaHAAPTHOTO
HEBOJHOTO IIEJI0YHOTO Oy(epHoro pacTBopa.

10.4.2. IIpoBOAT TUTPOBAHKUE C ABTOMATUUECKOW PETUCTPAIIUEH KPUBOU
TUTPOBAHMUS.

Tutpyror 0,1 Mons/aM3 CIMPTOBBIM PACTBOPOM I'MAPOOKMCH KAJIHS IO MOTyYCHHS
MOCTOSTHHOT'O TOTEHIMala (HampuMmep, U3MEHEHHE MOTeHIMana MeHee S MB mipu
no6asnennn 0,1 cM® pacTBOpa I'MAPOOKHMCH Kanus (aBTOMAaTudeckas KOHEYHas
TOYKA) WM 0 TEX IOp, NMOKAa M3MEHEHHWE MOTEHIHAJIa IIEJIOYHOro OydepHOro
pacTBOpa HE MOKAXKET, YTO PACTBOP 00Jiee MIETOYHOM, YeM CBEKETPUTOTOBICHHBIH
HEBOJHBIA  ImenouyHor OydepHblid  pacTBOop (KOHEYHass ToOYKa BbIOpaHa
IPEIBAPUTEIHHO).

TTomenuuan comexnminoce anenmpada, §

| 1 1
] 7 2 3 & 5 '] 7
OFzers OFwens/dn’ cnupmoboeo pacmbopa KOH. cr?

Pucynok 2 - KpuBble TUTpOBaHUS
A - KOHTPOJIEHOE ompeenenue Ha 125 cm® pacTBOpUTENS I THTPOBAHUSL;
B - 10,00 r oTpabGoTaHHOrO0 KapTepHOro macia M 125 cm® pacteopuTens ajs
TUTPOBAHMUS.
Tak kak 4YeTKUX TOYEK Iepernda HE BHUJHO, KOHEYHBIE TOYKH BBIOMPAIOT IIO
MOKa3aHUsM HW3MEPUTENIbHOTO TNpubopa, TMOJIYYEHHBIM Ha JBYX HEBOJHBIX
Oy(hepHBIX pacTBOpax;
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C - 10,00 r macna, comepxanmero ciaadyro Kuciaory u 125 cM® pactBopuTens s
tuTpoBaHusl. KoHeuHyr0 TOYKYy BBIOMpAIOT B HamOoJjiee BEPTUKAIBHOW YacTU
neperuoa;

/[ - 10,00 r macna, cojaepkaimiero ciabble W CHJIbHBIC KHUCIOTHI U 125 cm®
pacTBopuTeNss Il TUTpoBaHWs. KoHeuHble TOUYKM BBIOMpalOT B HamOoJiee
BEPTUKAIBHBIX YACTAX JIBYX TOUYEK Mepernoda

[Ipumeuanus.

1. Ha HEKOTOPBIX M3MEPUTENHHBIX MTPUOOPAX 3HAK HATIPSHKEHUS TPOTUBOIIOIOKHBIN
2. IlpencraBneHHbIe HA PUCYHKE KPUBBIC JaHBI JIJIs1 TPUOIU3UTENbHON OLICHKH, TaK
KaK B 3aBUCHUMOCTH OT THNa mpubopa abCOIIOTHBIE 3HAYEHHUS MOTEHIIMAIa MOTYT
MEHSATbHCS.

10.4.3. Ilocne OKOHYaHUSI TUTPOBAHMS IPOMBIBAIOT AJIEKTPOJBI U KOHEL OIOPETKU
pacTBOpUTEIIEM JIJISI TUTPOBAHUS, 3aT€M MPOIIAH-2-0JIOM WM 3TAHOJOM U BOJOM.
[Torpy»arT 2JIEKTpOJAbl B BOAY HE MEHEEe 4YeM Ha 5 MHUH Nepej CICAYIOIUM
MPUMEHEHUEM, YTOOBI MPOU3OIIIO HACKIIIEHUE BOJOM T€JIEBOTO CJI0sI CTEKJISTHHOTO
IEKTPOJA.

XpaHsT NEKTPOJIbI B TUCTUIUTMPOBAHHOMN BOJIE.

10.5. KoHTpoJibHOE UCTIBITAHUE

Jlnst KaXkaol cepur 00pasloB MPOBOAAT KOHTPOJBHBEIA ONBIT, THTpYys 125 cm®
pPacTBOPUTEIS JIsl TATPOBAHUS 0€3 aHATU3UPYEMOT0 MPOAYKTA.

[Ipu TuTpoBanuu BpyuHyro poGasmsior 0,1 wmm 0,05 MOJIB/IM2COMPTOBOTO
pactBopa TuapookucH Kamusa 1o 0,05 cM® M 3anMCHIBAIOT  [TOKA3aHMS
U3MEPUTETHLHOTO Iprdopa U 00beMa pacTBOpa U3 OIOPETKHU.

10.6. OnpeneneHure 1meJI09YHOro Yucia

10.6.1. Onpenenenre MpoBOAST, YIIOTPEOsis 711 TUTPOBAHUS CIUPTOBOW PACTBOP
cosstHoi kucnotel 0,1 Mons/mm>.

10.6.2. lnsa kaxxaoi cepur 0OpasioB MPOBOAST KOHTPOJIBHBIM OMBIT, TUTPYS 125
cm® pactBopuTess nopuusamu 1o 0,05 cM® CIMpTOBOTro PacTBOPA COISAHON KUCIIOTHI
0,1 momns/om°.

10.6.3. Ilpu oObpaTHOM TUTPOBAHUHU TIOCIIE MPOBEACHUS TUTPOBAHUS MPOIOJIKAIOT
106aByaTh 13 6ropetkn 0,1 Monb/aM3 pacTBOp CONAHON KUCIOTHI 0 MOTEHIMANA Ha
115 MB BbIIIe ycTaHOBIEHHOTO 7151 KHCoro OydepHoro pactBopa (110 pH 2). [Tocne
TOTO, KaK MOTEHIIMAT OCTAETCS MOCTOSHHBIM B TE€YCHHE | MUH, U30BITOK COJITHOU
KHMCJIOTBI TUTPYIOT PACTBOPOM TMApookucH Kanus 0,1 Mosis/nm®, 106aBiss B O1UH
npuem no 0,01 - 0,02 cM3, 10 MOTeHIMANa, YCTAHOBJIEHHOTO B KHCIIOM Oy(hepHOM
pactBope (10 pH 4), win ckauka nmoTeHIa€a B 3To 00J1acTy.

10.7. Onpenenenre KUCIOTHOCTH

10.7.1. Jlns onpenesieHHs] KUCJIOTHOCTH B CTAKAHYMK JJII TUTPOBAHUS HAJIUBAIOT
100 cm® pactBoputens u turpyror ero 0,05 mMons/mM® pacTBOPOM THIPOOKHCH
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xanusi, no6asnss no 0,03 cm® u Menee TuTpanTa. TUTPOBaHUE BEAYT [0 IIOTEHIIMANIA,
YCTaHOBJICHHOTO B IIEJIOYHOM Oy(depHOM pacTBOpe. 3aTeM B CTAKAHUYMK HAJIUBAIOT
100 cm® ananusupyemoro npoaykra u BHOBb TUTPyIoT 0,05 Monb/mm® pacTBOpoM
THAPOOKUCH Kallis N0 TOro K€ MoTeHuuana. BOnusum moteHimana OydepHOro
pacTBopa Mociie KaKJI0ro J00aBJICHUS OYEPEAHOW MOPIMU TUTPAHTA OXKHUAAIOT,
MOKa MOTEHIMA] YCTAHOBUTCSA, TO €CTh U3MEHEHHE ero OyAEeT COCTaBIsATh HE OoJiee
5 MB (okozo 0,1 pH) B Teuenue 30 - 60 c.

11. OBPABOTKA PE3YJIBTATOB AHAJIN3A

11.1. MeTtoa TUTpOBaHUS BPYUHYIO

Hanocar Ha rpaduk o0bembl godasnsemoro 0,1 Mons/nM® cIMpTOBOrO pacTBOpa
ruapookucy Kaius win 0,1 Moss/qM3 pacTBOpa COJISHON KUCIOTHI COOTBETCTBEHHO
MOKa3aHUSIM U3MEPUTETHHOTO MTpUOopa (PUCYHOK 2).

Kak kOHEYHYI0 TOYKY OTMEUAIOT YETKYK TOYKY Meperuba KpUBOH, KoTopas
HaXOJUTCSl BOJIM3U MOTEHI[MAA CBEXKEIPUTOTOBICHHBIX HEBOJAHBIX KHUCIOTHBIX U
1EJIOYHBIX OY(pEPHBIX PACTBOPOB. B cilydae KPUBBIX HE MMEIOIIMX YETKMX TOUEK
neperuba (CM. PUCYHOK 2, KpUBas B), 3a KOHEYHbIC TOYKU IPUHUMAIOT MOTCHITHAI
JUISL COOTBETCTBYIOIIMX HEBOJHBIX OydepHbIx pacTtBopoB. [lpu THUTpOBaHUU
OTpaOOTaHHBIX Macell 3a KOHEYHYI0O TOUYKYy NPUHHUMAIOT TOYKY Ha KpPHUBOH,
COOTBETCTBYIOIYIO TOKa3aHHIO H3MEPHUTENIBHOIO MpUOOopa, IMOJYyYEHHOMY Ha
CBEKETPUTOTOBJICHHOM HEBOJIHOM KUCIOTHOM Oy(depHOM pacTBope.

[Ipumeuanus

1. B Toukax nmeperuba KpuBOii TUTpOBaHUs J100aBIeHUE opuuid pactBopa 1o 0,05
CM BBI3BIBa€T U3MEHEHHE MOTEeHIMAaNa Oosee uem Ha 15 MB u He menee yem Ha 30
OO0JbIIIe 3HAUYCHHUSI, TTOJTYYSHHOTO TIPH JOOABICHUU MPEIbIAYIIUX U TOCIETYFOIINX
OJIMHAKOBBIX MOPIUi. OnpeeieHHbIe TOYKU TIepernda MOKHO Pa3IuIUTh TOJIBKO B
00J1aCTSIX ¢ OAUHAKOBBIMU JOOABICHUSIMU.

2. CoBmecTHass paloTa, MNpPOBOAMMAS MO OMNPENEIECHUIO KHUCIOTHOTO YHcia
TOBapHBIX Macesl, MPUCAJ0K M OTPA0OTAHHBIX Maces, MoKa3zaja YETKUE TOUYKH
neperuda JJis CBEXKUX Macell, NMPHUCAJOK W OTCYTCTBUE WM HEUETKHE TOYKHU
neperuda st oTpaboTaHHBIX Maced.

11.2. MeTon aBTOMaTUYECKOTO TUTPOBAHUS

OTMeUaroT KOHEYHbIE TOYKH Ha KPUBBIX TUTPOBAHUS, OJYYEHHBIX, KaK U B METOJIE
TUTPOBAHUS BPYUHYIO.

11.3. Pacuetr KMCIOTHOTO, METOYHOTO YUCET U KUCITOTHOCTH MPUMEHUM K METOLY
TUTPOBAHMS BPYUHYIO U METOAY aBTOMaTUYECKOTO TUTPOBAHUS.

11.3.1. OGmee kucnotTHoe yucio KiB MWIUIMTpaMMax THIPOOKHCH Kaius Ha 1 T
MPOYKTa BEIYHUCIISIOT 1O (hopmyrie
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g 7 561

ol
rae Vo- 066em 0,1 Moas/nm® pacTBOpa T'MAPOOKHCH KajMs, U3PACXONOBAHHBIA Ha
TUTPOBaHUE KOHTPOJBHOTO ombiTa a0 3HadeHus DJIC B memounoMm OydepHOM
pacTBOpe WJIK J0 CKayka MOTEHIMajIa B 3TOM 00J1aCTH, CM;
Vi - 06wem 0,1 uiu 0,05 monb/0m>pacTBOpa THAPOOKUCH KaJHs, H3PACXO0BAHHBIH
Ha TUTpoBaHue obpasia g0 3HaueHus1 IJ1C B menouynom OydhepHOM pacTBOpE WU
JI0 CKayKa MOTEHIIMAJIa B TOM 00JIaCTH, CM;
M1 - Macca aHaATU3UPYEMOTO MPOAYKTA, T;
€3 - KOHIIGHTpAIUs PacTBOPa THAPOOKUCH KaJIusl, MOJIb/IM,
56,1 - skBUBaJICHTHAsI Macca TUIPOOKHUCH KaJIus, T.
11.3.2. KucinotrHoe unciio CuibHBIX KUCI0T KB MIIIITUTpaMMax THAPOOKUCH KaJIus
Ha | T MpoAyKTa BEIYUCIISIOT IO hopMyJie
[Vz‘% + P?F-t) 56,1

|

K, -

rne V, - o6sem 0,1 wma 0,05 wmoms/gqM3pacTBOpa CONSHOM — KHCIOTEL
M3PACXOJOBAaHHBI HA TUTPOBAaHUE KOHTPOJBHOIrO ombiTa 10 3HaueHus ID/C B
KHCIJIOM HEBOJHOM Oy(epHOM pacTBOpE WK JI0 CKayKa MOTEHIIHala B 3TON 00J1acTH,
CM;
V3 - 06wem 0,1 um 0,05 Mons/aM3pacTBOpa rHAPOOKKMCH KaJHs, M3PACX010BaHHBIH
Ha TUTpoBaHHE oOpa3na a0 3HadeHusa OJ{C B KuciomM HEBOJHOM OydepHOM
pacTBOpE WJIM 10 CKayKa MOTEHLHAaJa B 3TOW 00J1acTH, CM;
C4 - KOHIICHTpAITUS PACTBOPA COJISTHOM KUCIIOTHI, ONpeeaeHHas 1Mo 5.7.2, MOJIb/AM.
11.3.3. lenouyHoe 4ncio CHIbHBIX OcHOBaHUH II[1B MuMrpaMmax rujipOOKucU
Kalvs Ha 1 r mpoyKTa BEIYHUCIAIOT M0 hopmyie
(Pycs +Vaes) 56,1

4
rae Vs- oobem 0,1 MOJB/IM pacTBOpa COJNSHOM KUCIOTHI, U3PACXOJOBAHHBINA Ha

K, =

TUTpOBaHKE 00pa3na 10 3HaueHus DJ[C B menouHom OypepHOM pacTBOpe WIH A0
CKauKa IOTEHIUaNa B 9TOi 061acTu, cm>;
Tp- Macca aHAJIM3UPYEMOT0 IPOAYKTA, T.
11.3.4. O6mee menounoe uucio L, B MummurpaMmax ruipoOOKUCH Kaimust Ha 1 T
MPOIYKTA, OTPEEICHHOE MPSMBIM TUTPOBAHHUEM, BEIYHCIISIOT IO (hopmyrie
1y, = (Vs =7 )-c,-56,1

2 E]

My

rae Vs- 00bem 0,1 Mois/mm® pacTBOpa CONSHON KUCIOTHI, H3PACXOJOBAHHEINA Ha
TUTpoBaHue oOpasia g0 3HaueHus IJ[C B kucimom OydepHOM pacTBOpe WU 0
CKayKa MOTEeHI[Maja B 3TOM 00JIacTH, CM.
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11.3.5. O6wee mienounoe yucio 1z B MuurpaMmax ruIpoOKUcH Kanust Ha 1 r
IPOAYKTA, ONPEAEIIEHHOE 0OpaTHBIM TUTPOBAHUEM, BBIYUCIISAIOT IO (popmyIie
(7% ~¥3) 6 Ve ] 56,1
i, = :
iy
Ve - 00 0,1 /v i 0 i
rie Ve - oobem 0,1 Monb/mM° pacTBOpa COJISIHOM KHUCIIOTBI, JOOABISEMBIA K

pPacTBOPY aHAJIU3UPYEMOTO MPOAYKTA, CM;
V7 - 06beM 0,1 Monb/mmM® pacTBOpa THAPOOKHCH Kallks, U3PAacXOIOBaHHBIA Ha
TUTPOBaHUE U30BITKA COJSTHOM KUCHOTH M0 3HaueHus DJ[C B kuciom OydepHOM
PacTBOPE MM JI0 CKauKa IIOTEHIUANA B OTOM 00J1acTH, CM°,

11.3.6. Kucnornocts K3 B MmumrpamMMax ruapookucn kaimums Ha 100 cm®
He(TENPOAYKTa BEIYUCISIOT IO (hopmyrie

B, =V, y56,],

e Vg - 06beM 0,05 Moab/aM® pacTBOpa MHAPOOKUCH Kallksl, M3PAacX0JOBaHHbIN Ha
TUTpoBaHue 10 3HaueHus J/1C B menoynom O0y(hepHOM pacTBOpE, CM.

11.3.7. 3a pe3ynpTaT aHaNIM3a IPUHUMAIOT CpeiHEE apu(PMETHUIECKOE PE3YILTATOB
HE MEHEE JIBYX IMOCJIEI0BATEIbHBIX OMPEACIICHUA,PACXOKICHUS MEXKY KOTOPBIMU
HE NPEBBIIAIOT 3HAYCHHM, YKa3aHHBIX B TaOnHIax 2 - 5.

12. TOYHOCTb METOJA

12.1. KucnotHoe uucno

12.1.1. CxomumocTh

PacxoxaeHuss  MexAy  IOCIEIOBAaTEIbHBIMH  PE3YJIbTaTaAMHU  HCIBITAHUS,
IIOJIYYEHHBIMH OJTHAM M TEM K€ OIIEpaTOPOM Ha OJIHOM M TOH K€ amnmaparype Ipu
MOCTOSIHHO JIEUCTBYIOIIMX YCIOBHUSX HA HIEHTUYHOM HUCCIEAYEMOM MaTepualie npu
HOPMAJIbHOM M MPaBUJIBHOM SKCIUTyaTallMd, HE JOJKHBI MPEBBILIATH CPEIHHUX
3HAYCHUH, MPUBEACHHBIX B TabmuIe 2, 601ee OHOTO CIIydas U3 JBaIaTH.
Ta6nuna 2- CXoauMOCTh NpH ONPEeIEHUN KUCTOTHOTO YKcia, %

ToBapHble Macia u OTtpaboTanHbie Maciia B
XapakTepucTuka
KOHIIEHTPAThI IPUCAJKU B KOHEYHBIX TOUKaX Oy(]epHbIX
TUTPOBAHUS
TOUYKax neperunda pacTBOpOB

Tun TuTpoBaHus Pyynoe ABrtomaTuueckoe PydyHOe ABTOMaTHYECKOE

[IpoueHT cpeaHux 7 6 5 12

3HAYCHUHN

12.1.2. Bocnpon3BoguMocCThb
Pacxoxaenus Mexy IBYMsI €IMHCTBEHHbIMH U HE3aBHUCHUMBIMHU peE3yJibTaTaMu,
MOJIYYeHHBIMH PA3HBIMU OTIEPAaTOPAMH, PAOOTAIOIIUMH B PA3HBIX JTA0OPATOPUSIX HA
UJEHTUYHOM MCCJIEAYyeMOM MaTepuane IMph HOPMAIbHOM U MPaBUIBHOU
AKCIUTyaTalli, HE JIOJDKHBI MPEBBINIATh CPEIHUX 3HAYEHUN, NPHUBEIACHHBIX B
tabmauie 3, 6ojee 0OHOTO CiTydasi U3 ABAIATH.
Ta6nuna 3- Bocmpou3BoMMOCTb NPU ONPEACTICHUN KUCIOTHOTO uncia, %
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ToBapHble Macna u OTtpaboTaHnHble Macya B

XapakTepucTuka
KOHIIEHTPAThI IPUCAJKU B KOHEYHBIX TOUKAX Oy(epHbIX
TUTPOBAHUS
TOYKaX rneperudoa pacTBOpOB
Tun TutpoBaHus Pyunoe ABrtomaTtnueckoe PydyHOe ABTOMAaTHYECKOE
[IponeHT cpeaHux 20 28 39 44
3HAYCHUN

12.2. KucnotHo€ 4MCIIO CHIIBHBIX KUCIIOT

JlaHHBIE TOYHOCTH JUIsl KUCJIOTHOTO YMCJIA CUJIBHBIX KHCIIOT HE pa3padoTaHbl
BBHJIY PEIKOTO OOHapy»)eHus (IOsIBJICHUS) €ro IpU aHaliu3e 00pasIoB.

12.3. lIleno4yHOE YKCIIO U KUCIOTHOCTD

12.3.1. CxoguMocTh

Pe3ynpTaThl 1ByX NOCIEAOBATENbHBIX ONPEACICHUN, TOJYYEeHHbIE OHUM
7a00paHTOM Ha OJHOW U TOM K€ armapaType U Ipode IpoyKTa B OTMHAKOBBIX
YCJIOBUSIX, IPU3HAIOTCA IOCTOBEPHBIMU (C 95 %-HOi1 1OBEpUTEIHHOM
BEPOSITHOCTBIO), €CIIN PACXOKICHUS MEK]Ty HUIMU HE MPEBBIIIAIOT 3HAYCHUH,
yKa3aHHBIX B Ta0aumax 4 u o.

12.3.2. Bocnpou3BoguMOCTb

Pe3ynpTaThl HCHOBITAHUN, TIOJYYCHHBIE pPa3HBIMU JIA0OpAaHTAMH B  Pa3HBIX
Jab0paTopHUsAX HA OJHOM U TOH k€ po0e MPOAYKTA, TPUZHAIOTCS JOCTOBEPHBIMHU (C
95 %-HO¥ MOBEPUTEIHHON BEPOSTHOCTHIO), €CIIM PACXOXKIACHUS MEXKITY HUMHU HE
MPEBBIIAIOT 3HAYEHU, YKa3aHHBIX B Ta0iumax 4 u .

Tabnuua 4 - CXoquMOoCTh U BOCIIPOM3BOUMOCTh IPH ONPEIETIEHUU IETIOYHOTO

yuycia
Hlenom;{o(e) ;;/Ircno, MT. Cxommocts, mr KOH/T Bocnponfgﬁlx/l;wocu, MTI
Ot 0,05 10 1,0 0,02 0,04
Cs.1,0»5,0 0,1 0,2
» 5,0 » 20,0 0,5 1,0
» 20,0 » 100 2,0 4.0
» 100 » 250 5,0 10,0
Ta6muma 5 - CXoIUMOCTh M BOCIIPOM3BOIUMOCTD IPU ONPEACICHUN KHUCIOTHOCTH
Kucnornocts, Mr KOH/100 CX0auMOCTh, MT BocnpouszsoaumocTts, 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. MIPOTOKOJI UCIIBITAHUSA
[IpoToKOI HCHBITAHUS JOJKEH COAEPKaTh CIAEAYIOIIEE:
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a) TUT U UACHTU(UKAITIIO UCTTBITYEMOTO TTPOTYKTa;
0) CCBHUIKY Ha JJAaHHBIA MEXKTYHAPOHBIM CTaHAAPT WK HAIIMOHAIBHBIN CTaHAAPT;
B) pe3yJIbTaT UCIIBITAHMUS;
T) 11000€ OTKJIOHEHHE 10 COTJIAICHUIO UM JPYTUM IOKYMEHTaM OT
YCTaHOBJIEHHOW METOJUKHU;
1) 1aTy UCTIBITAHMUSL.
ITPH/IOKEHHE A
(obsa3amenvHoe)
OITPEJIEJIEHME IIEJJOYHBIX YHMCEJI OCHOBAHUM UM COJIEN,
BXOIALIMX B COCTAB CYJIb®OHA THBIX U AJIKWJICAJIMLWIIA THBIX
[MPUCAOK
Jns ananuza npucanok 0,1 - 0,2 r mpucaaku (m3) B3BEIIMBAIOT C TOTPEIIHOCTHIO HE
6omnee 0,0002 r 1 pacTBOPSIOT €€ B paCTBOPUTEIIE, TPUTOTOBICHHOM 110 5.13, B3ITOM
B 00beme mo 10.1.
A.1. OIPEAEJIEHME HEJOYHOI'O YUCIIA, OBYCJIOBJIEHHOI'O
HAJIMYUEM TUAPOOKNCHU KAJIBIIUA U YIJIEKUCIIOI'O KAJIBLIMA B
KAJIBIIMEBBIX CYJIBOOHA THBIX ITPUCAIKAX
A.1.1. PactBop npucaaku TUTpyioT 0,1 MOJIB/IM® pacTBOPOM CONISIHOM KUCIIOTHI MO
5.7 10 ckauka NoTeHLMana, npubasiss B oxuH npueMm no 0,1 cm®, a mocne
M3MEHEHUs noTeHmana 6onee yem Ha 15 MB (pH 0,25) - no 0,05 cm®. Hanuuue
ckauka noteHnuana npumepno Ha 100 - 130 MB Gonbmie noteHnumana meaoyHoro
OydepHoro pactBopa (B obnactu npumepHo 9,3 - 8,8 pH) ykaspiBaeT Ha
MPUCYTCTBUE B MPUCATKE TUAPOOKHUCH KAJIBIIHSL.
A.1.2. Ecnu ipu mpsiMOM THUTPOBaHUHU HE HAOIIOAAETCs CKayKa MOTEHIIMAJIa UIH OH
MOJy4aeTCs HEIOCTAaTOUYHO YETKUM, Maccy ymeHnbiarot 10 0,07 - 0,09 r. Ecinu u B
ATOM CIly4a€ CKauyOK [OTEHIHAIa OTCYTCTBYET, TO THAPOOKHCH KaJbIUs
OTCYTCTBYET.
A.1.3. O0miee mEN0YHOE YUCTIO OMPELIIAIOT 00paTHRIM TUTpoBaHueM 1o 10.6.3.
A.1.4. O6paboTKa pe3yJbTaToB
A.1.4.1. lllenouynoe unciio, 00yCIOBIACHHOE HATUYUEM THAPOOKUCH Kambius, 1114,
B Muuturpammax KOH Ha 1 r nmpucaaku, BEIYUCISAIOT 110 (hopmyIie
Voo 561

ij, = —m3 :
rae Vo - o0bem 0,1 Mosb/mM pacTBOpa COJITHOW KHCJIOTHI, U3PACXOIOBAHHBIN Ha
TUTPOBAHUE JI0 CKayKa MOTEHITMAa, CM.
A.1.4.2. ITepecuet menounoro yucna Ills Ha MaccoByro goito okucu Kanbius Ls B
MPOIIEHTAX MPOU3BOAT 10 hopmylie

0,50 1f, - 100
s 1000
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rae 0,50 - oTHOIlIEHWE SKBHUBAJICHTA OKUCHU KaJblUs K SKBUBAJICHTY TUJIPOOKUCHU
KaJIus.

A.1.4.3. O6mee menounoe uncio Iz Beraucisror mo 11.3.3.

A.1.4.4. lleno4Hoe 4KCII0, O0YCIOBJICHHOE HATUYUEM YTIJICKUCIOro Kaubius, 11,
B Mmuturpammax KOH Ha 1 r npucaaku, BEIYUCISAIOT N0 PopmyIie

e = I3 - .

A.1.4.5. Tlepecuet menouynoro uucina Il MaccoByro nonto okucu kanbius 117 B
MPOIICHTAX TIPOU3BOJAT 1O HOpMyIIe

0,50 1f, 100
=k 1000

A.2. OIIPEJEJEHUE HIEJIOYHOI'O 4YUCIIA, OBYCJIOBJIIEHHOI'O
HAJIMMUEM TUIAPOOKHUCHU BAPUA U VIJIEKUCIIOI'O BAPUSA B
BAPUEBBIX CYJIbBOOHATHBIX ITPUCAJIKAX

A.2.1. Ecim HavanbHag OJIC wmenbmie 3/IC, yCTaHOBIEHHOW B IIEJIOYHOM
Oy(hepHOM pacTBOpe, B IPUCAJIKE PUCYTCTBYET TUAPOOKUCH Oapusl.

A.2.2. Ecan navyanbnas 3/]C pasaa wim 6osbiine 3/C, ycTaHOBICHHOM B IIETIOYHOM
Oy(epHOM pacTBOpE, THIPOOKUCH Oapusi B IPUCATKE OTCYTCTBYET.

A.2.3. O6uiee 1mIeI0YHOE YHUCIIO OMPEAEIIsOT 00paTHbIM TUTpoBanuem mno 10.6.3.
A.2.4. O6paboTKa pe3yJbTaToB

A.2.4.1. lllenouHnoe 4yuciao, 00yCIOBICHHOE HAIUMYHEM THAPOOKucH Oapus, 1111, B
vuuturpammax KOH wa 1 r npucangku, Beraucisiiot mo 11.3.3.

A.2.4.2. Tlepecuet mienounoro yucna Ill; Ha MaccoByro goito okucu 6apus Illg B
MPOLICHTAX TIPOU3BOJAT 10 HopMyIIe

1370 100
s 1000

rae 1,37 - cOOTHOLIEHUE PKBUBAJIEHTOB OKUCH Oapusi U THIPOOKHUCH Kausl.
[Tpumeuanue - Ecnu B mpucaake coaepkarcs IpUMECH B BUJE THAPOOKUCH KaJIHs
WJIU €JKOT0 HAaTpa, TO UX OMPEEISIOT BMECTE C TUIPOOKUCHIO Oapusl.

A.2.4.3. O6mee menounoe ynciio 1z Beraucasror mo 11.3.5.

A.2.4.4. lllenounoe 4muciao, 00yCIOBICHHOEC HaJMUuMeM yriekucioro Oapus, 11,
BBIYHUCIISIOT IO (popMyIie

g = I3 - ;.

A.2.4.5. Tlepecuet menounoro yucia Iy Ha MaccoByro nomto okucu 6apust 1o B
MPOIIEHTaX MPOU3BOIAT 10 hopmyJie

137, 100
L 1000

A3. OIIPEJEJEHHUE HIEJIOYHOI'O 4YUCIIA, OBYCJIOBJIEHHOI'O
HAJIMYNEM AJIKNJICAJIMIINITATA KAJIbIINA, I'MAPOOKMCH
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KAJIbIIMA W VIJIEKUCIOI'O KAJIBIIMA B KAJIBIIMEBBIX
AJIKWICAJIMIUIIATHBIX ITPUCAJIKAX
A.3.1. ConeprkaHue B MPHUCAJIKE TUIPOOKUCH KJIBIUS OMPENETISIOT TaK e, Kak 1
TS CyJIb(POHATHBIX KaJbIIUEBBIX MTPUCATIOK.
A.3.2. O0miee mIENIOYHOE YKCIIO ONPEACISAIOT 0OpaTHBIM TUTPOBAHUEM I10 TIEPBOMY
CKauky mnoreHnuama. Ilocae [mOCTHXKEHMST TEpPBOrO CKauka MOTEHIMasa
MPOJOKAIOT TUTPOBAHUE 1O BTOPOrO CKAauyka MOTEHUIHANIA [JIsi ONpEAeicHUs
COJICpKaHMS AJKUJICATUIIAIIOBOM KHUCJIOTHI, OOpa3oBaBIICUCS MNpPU Pa3I0KEHUU
COJITHOM KHCIIOTOM ajKUjICaJHuIIuIaTa KaabIlHsl.
A.3.3. O6paboTKa pe3ybTaToB
A.3.3.1. lllenounoe 4ucio, 00yCIOBICHHOEC HAIMYUEM THAPOOKHCH Kajbius, 1<,
B mwumurpamMmmax KOH na 1 r npucanku, u MaccoByro J0Jit0 okucH Kanbius [ls
BIIPOIIEHTAX BBIYUCISIIOT TaK XKe, KaK JUIsl CyJb(aTHBIX MPUCATOK.
A.3.3.2. O6mee mienounoe yucio Iz Beramcisior mo 11.3.5.
A.3.3.3. lllenouHoe yucio, 00yCIOBICHHOE HATMYUEM AJTKWICATTUIINIIATA KaIbIIUs,
[Il11, BeIpaxkeHHoe B Muwumdrpammax KOH Ha 1 r mpucaaku, BBIYMCIISIOT MO
bopmye
oy, = (Vm B Vll)"fl ' 55:1?,

L
rae Vio - 00beM 0,1 mons/nm® pacTBOpa rHApOOKHCH Kallks, H3PAacX0M0BaHHBINA Ha
TUTPOBAHHE JIO BTOPOTO CKa4Ka MOTEHINANA, CM°;
V11 - 006eM 0,1 Moms/aM3 pacTBOpa TUIPOOKKMCH KaJUs, M3PACX0JOBAHHBIN Ha

TUTPOBAHHUE JI0 IEPBOTO CKAavKa MOTEHIMANA, CM>,
A3.3.4. Ilepecuet menoynoro uncia {11 Ha MaccoByro nomnto okucu Kanbuus o
B MIPOLICHTAX MPOU3BOJAT 1O (hopmyJie

_ 0,500 1y, 100
th 1000 '

A.3.3.5. lllenounoe unciio, 00yCIOBIEHHOS HAIMYUEM YTIICKUCIOTO Kaiabiys. 11113

BBIYHCIIIOT IO PA3HOCTH OOIIEro MIEJIOYHOTO YMCIa M CYMMBI IICJIOYHBIX YHCE,
00YCJIOBJICHHBIX HAIMUYUEM aJKUJICATUIIAIIATA KaJIbIUs

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

A.3.3.6. Ilepecuet mienounoro yucna I3 Ha MaccoByro oo okucu kanbuus 14
B MIPOIICHTAX MPOU3BOJIAT 1O hopmyie

0,500 I, 100
B 1000 '
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Jlabopamopuan paboma Ne 6

AlnuauMeTpHUs B cpelie MPOTOreHHOr0 pacTBopuTesi B papManeBTHYECKOM
aHaju3e

HeBogHoe TUTpOBaHHME OPraHMYECKHMX OCHOBAHHM M HMX COJIEM BBINOJIHSIOT,
UCIIOJIB3Ys B KAUECTBE PACTBOPUTENECH YKCYCHYIO KHUCJIOTY, YKCYCHBIM aHTHAPU]I,
MYpaBbUHYIO KUCJIOTY WJIA UX COUYETaHUSl. TUTPAHTOM CIIYKUT PACTBOP XJIOPHOMU
kuciaotel (HCIO,), nHaukaTopaMu — KpUCTANIMYCCKUN (DHOJIETOBBIM, TPOIICOINH
00, ManaxuTOBBIN 3€JICHBIN, METUJIOBBIN (DHOJICTOBBIH.

MeTon OocHOBaH Ha c0JIe0Opa30BaHUMU CIA00r0 OPraHMYECKOTO OCHOBAHUS C
TUTPAHTOM B Cpele MNPOTOTC€HHOTO PACTBOPUTEINS, YCHUIIMBAIOUIETO OCHOBHBIC
CBOMCTBA aHAJTU3UPYEMOIO BEIIECTBA.

MeTtoa HEBOJHOIO TUTPOBAHUSI B CPe/€ MPOTOTC€HHOTO PACTBOPUTENS MOXKET
MPUMEHSITHCSA JJIs1 ONPEICTICHMUS:

1. Ocnoeanuit — xodeuH, HUTPOKCOJWH, auaszenam (cubas3oH), (TuBa3u,
W30HUA3U]I, METaMHU30JI-HATPUM (aHanbrun), aMUHAJIOH, KHCIIOTa
aMUHOKAIIPOHOBAs, HUKOTUHAMMU/I).

2. Conen — XJOpIpoMasWHA THIAPOXJIOPU (aMHUHA3WH), AUGEHTHAPAMUHA
rugpoxjopusl (quMenpost), 0eHaazonia ruapoxjaopus (aubasolt), TpUMeENepUuIuHa
rugpoxjopunl (mpomenoit), ampodeH, 3denpuHa TUIPOXJOPH, IanaBepruHa
TUAPOXJIOPH]I, KOKaHA TUAPOXJIOPUM, SMUHEPPUH (aapEeHANNH), HOP3MUHEPPUH
(HopaapeHanuH), kogeuna gocdar, THaMuHa XJIOPUA U T. 1.

TUTPOBAHHBIE PACTBOPBI

Pacmeop xnopnuoit kucaomet (0,1 moav/n)

HCIO; M.m. 100,46

1 mu pactBopa coaepxut 0,01005 r XJTOpHOU KUCIIOTHI.

IIpurorosaenne. 8,2 mn 72% wunu 11,7 mn 57% BoaHOro pacTBOpa XJIOPHOM
KUCIIOTHI cMmemmmuBatoT ¢ 500 MII JIesiHOM YKCYCHOM KHCIIOTBI B MEPHOW KOJIOE
BMecTuMOCThiO 1 1. KonOy momemiaroT B XOJIOAHYIO BOAY W MPHUOABISIOT
NOCTENEHHO MPH NOMEIINBAHUM YKCYCHBIM aHTHIPU B KonruecTBe 32 uin 45 M
cooTBeTCcTBeHHO. [Tocne oxaxaeHust 00beM pacTBOpa AOBOJST JISASHON YKCYCHOM
KUCI0TOM 10 1 1 m octaBistoT Ha 24 4. ConepkaHue BOJIbI ONPEAEISAIOT IO METOLY
K. ®umepa, ecnu HeoOX0aUMO, TpUOABIATh BOJY WJIM YKCYCHBIM aHTUIPHUA 10
noyueHus coaepkanus Bojbl B konnuectse oT 0,01 1o 0,2% u octaBnsoT Ha 24 u.

YcranoBka tutpa. Oxono 0,15 r (TouHas HaBecka) ruapodTanara Kaiwus,
MPEeIBAPUTEITLHO TOHKO U3MENbYEHHOTO U BhICymeHHoTo Tipu 120°C B Teuenue 2 u,
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pacTtBOpsOoT B 20 MJI JEASHONW YKCYCHOW KHCJIOTHI M TUTPYIOT MPHUTOTOBICHHBIM
pacTBOpOM  XJIOPHOM  KHCIOTBI B MNPHUCYTCTBMM 2  Kameidb  pacTBOpa
KPHUCTAUTNIECKOTO (PHOJIETOBOTO JI0 IIepexo/1a (prosieToBoil OKpacKku B roiryboBarto-
3€JICHYIO.

[TapaniensHO MPOBOAST KOHTPOJIBHBIN OTBIT.

[TorpaBouHBI KOAPHUITUEHT BRIYUCISIOT IO IEpBOMY crioco0y, rae T=0,02042.

Pacmeop xnopnou kucnomut (0,05 monwv/n)

1 M pactBopa compepxkut 0,005025 r XJIOpHOU KUCIIOTHI.

IIpuroroBienne. 50 Ma pactBopa xyopHod kuciaotbl (0,1 Moib/11) TOYHO
OTMEpHUBAIOT U3 OIOPETKHM B MEPHYIO K0J0y BMecTUMOCThO 100 My U 1HOBOAST
0o0BeM pacTBOpa JCATHOW YKCYCHOUM KUCIOTOM 10 METKH.

YcraHoBKka THUTPA — Kak OINKCAHO MPU YCTaHOBKE TUTpa pactBopa 0,1 mMosb/m.
Hagecky rugpodranara kanus 6epyt okoiio 0,08 r (tounas HaBecka) T=0,01021.

Pacmeop xnopnoii kucaromat (0,02 monv/n)

1 mu pactBopa coaepxut 0,002009 r XJIOpHOI KUCIIOTHI.

IIpurorosaenne. 20 mi1 pactBopa XJopHO# KucaoThl (0,1 MOJIB/1T) TOMENIAIOT B
MEpHYI0 KOJ0y BMecTUMOCTHIO 100 Mi M JOoBOIAT OOBEM pacTBOpa JIEASHON
YKCYCHOM KUCIIOTOM JO METKH.

YcranoBka tutpa. Okonio 0,15 r ruapodranara xamus (TOyHas HaBecKa),
IPEeABAPUTEIILHO TOHKO U3MENBUYEHHOTO U BbicylieHHoro npu 120°C B TeueHue 24,
MOMEIIAIT B MEpPHYI0 Ko0JIOy BMeCTUMOCTHIO 100 M, pacTBOpSIOT B JISASHOM
YKCYCHOM KUCJIOTE U AOBOJAT 00bEM PacTBOpA TOH K€ KUCIOTOM 10 METKH.

K 10 mn mosydeHHOro pacTBOpa MpUOABISAIOT 15 M JIENSHOW YKCYyCHOMU
KHCIIOTBI M TUTPYIOT, Kak B ciydae pactBopa 0,1 wmonp/n. IlonmpaBouHbii
KO3 (PUIIMEHT C y4yeToM pa3BelleHUs BBIUMCISIOT MO IEPBOMY CHOCO0Y, Iae
T=0,004084.

Pacmeop xnopnoii kucaomet (0,01 monv/n)

1 mu pactBopa coaepxut 0,001005 r XJIOpHOI KUCIIOTHI.

IIpuroroBienne. 10 Ma pactBopa xsopHou Kucinotsl (0,1 MOIB/T) TOUYHO
OTMEpHUBAIOT W3 OIOPETKHM B MEPHYIO KO0y BMecTUMOCThIO 100 My M 1HOBOAST
00BEM pacTBOpa JIEASTHOW YKCYCHON KHUCIOTON O METKHU.

YcranoBka tutpa. Okosio 0,15 r ruapodranara xamus (ToyHas HaBecKa),
NpeABapUTEILHO TOHKO U3MENBUYEHHOTO U BhicylieHHOro npu 120°C B Teuenue 24,
MOMEIIAI0T B MEPHYI0 K0JIOYy BMECTUMOCTHIO 100 M, pacTBOpSIOT B JIeJASHOU
YKCYCHOM KHCJIOTE U JOBOJAT 00BEM PacTBOpa TOM )K€ KMCIOTOM 10 METKH.
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K 5 M1 monydeHHOr0 pacTBopa NpuOaBisitoT 15 Mil JIeIsTHON YKCYCHON KUCTIOTHI
U TUTPYIOT, Kak B ciaydae pactBopa 0,1 monw/n. IlonpaBounsiii koahdUIMEHT ¢
Y4E€TOM Pa3BEICHUS BEIYUCIISIOT MO MepBoMy criocooy, rae T=0,002042.

NHINKATOPDBI

Kpucmannuueckuii gpuonemoaswiii

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

C25H30C|N3 M.m. 408,0

BbpoHn3oBbie OnecTsmme KpUcTauibl WM KPUCTALTUYECKUNA MOPOIIOK TEMHO-
3eJIeHoro 1BeTa. PactBopum B Bojie, 95% cniupTe u AeAsiHON YKCYCHOM KHCIIOTE.

[lepexon okpacku Mpu HEBOJHOM TUTPOBAHUU OT (HHUONETOBOM (IIENTOYHAs)
yepes CUHe-3eJIeHYI0 (HeUTpalibHas) K KEITOBATO-3€JICHOM (KHCast).

PacrBop uMHAuMKaTOpa B JieasiHOM YKcycHoil kuciaore. 0,1 r mHamkaropa
PacTBOPSIOT B JICJASTHOW YKCYCHOM KHCJIOTE M JOBOJSIT OOBEM pacTBOpa TOU Ke
kucioroi 1o 100 mu.

Memuunoeutii puonemosuiii.

CwMmechb TeTpa-, IeHTa- U reKcaMeTHII-IT-PO3aHUIMH-XJIOPUIOB C MpeodIialaHieM
MEeHTaMETUI-M-PO3aHWINH-XJIopUaa (4.1.a.)

C24H26CIN3  M.m. 393,96

TeMHO-3€eJIeHbI MOPOIIOK ¢ METaUTMYEeCKUM OsieckoM. PacTBopum B Boze 1 95%
CIIUPTE.

[lepexon okpacku OT *kenToil Kk 3eneHor B npenenax pH ot 0,1 mo 1,5 u ot
3eneHoi k ¢uoneroBoit B peaenax pH ot 1,5 mo 3,2.

PactBop unankartopa. 0,1 r uHIUKAaTOpa PACTBOPSIOT B BOJIE U IOBOJST 00BEM
pactBopa Bogoi 10 100 mu.

PacTrBop uHAauKaTopa B JieasiHOM yKcycHoil kuciaore. 0,1 r mHamkaropa
PacTBOPSIIOT B JICJTHOW YKCYCHOM KHCJIOT€ W JOBOJST O0OBEM pacTBOpa TOU Ke
kucioroi 1o 100 mu.

PEAKTHUBbI

Mypasvunan kucnoma (4.0.a.)
HCOOH M.mM. 46,03
becnsetHas npo3payHas xKUIKOCTh C PE3KUM 3allaXxoM, CMEIIMBAETCS C BOJIOM BO
Bcex cooTHomeHusx. PactBopuma B 95% cnmpre u apupe. ConepxraHue OCHOBHOTO
BemecTBa He MeHee 99,7%. Temneparypa kunenus ot 100 7o 101°C. Temmnepatypa
kpuctammsanuu He Hwke 7,5°C. IlmotHocts ot 1,22 mo 1,221. Conepkanue
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yKcycHOU kucnotel He 6onee 0,05%, maBeneBoit — He 6onee 0,005%. Heneryunii
octatok He 6onee 0,002%.

Ykcycnaa kucnoma neoanasn (x.u.)

CH;COOH M.wm. 60,05

Temnepatypa xunenus ot 118 qo 119°C.

ConepxaHue yKCyCHOU KUCIOTHI He MeHee 99,8%.

B konumyeckyro kosi0y BMectumocThio 100 Mi ¢ mpuTepToil mpoOKou
HanuBaoT 10 M BOJbI, MPUOABISAIOT OKOJIO 2 T (TOYHAsl HaBECKa) UCHBITYEMOM
YKCYCHOM KHCJIOTBI M TUTPYIOT pacTBOpoM eakoro Hatpa (1 mounb/im) go cnmabo-
PO30BOI0 OKpalIMBaHusl (MHAUKATOP — PeHoI(TaTICHH).

1 mn pactBopa eaxoro Hartpa (1 wmomw/m) coorBerctByer 0,06005 T
CH3;COOH.

Heneryuuit octatok He Ooznee 0,001%. XnopumoB He Oomee 0,0002%.
CynbdatoB He 6onee 0,0003%. Tsoxenbix meramuioB He 6ogee 0,0002%. XKenesa ne
6oxee 0,0002%.

2 MJI UCTIBITYEMOM KUCTOTHI (C TOYHOCTHIO 110 0,1 MiT) moMemarT B KoJoy,
npubasisitor 10 mu Boasl u 0,1 mut pactBopa nepmanranara kanus (0,1 mMonb/i).
Po30Boe OkpammBaHue TOKHO COXPAHATHCS B TedeHue 30 MuH.

JlensHas yKCycHas KHCJOTa, MPUMEHsEMasi B Ka4eCTBE PACTBOPHUTENS MpHU
HEBOJHOM THTPOBAHHH, JOJDKHA BBIACPKUBATH CIEAYIONIEE AOMOJIHUTEIHHOE
UCTIBITAaHUE.

10 M1 UCTIBITYEMOM KUCTOTHI (C TOYHOCTHIO 710 0,1 MIT) mMOMemaT B KOJIOy,
npu6aBistoT 10 MJI KOHIIEHTPUPOBAHHOW CEPHON KHCIIOThI, CMECh OXJIAXKIAIOT 10
temriepatypbl 5°C, mpubaBmsror 1 min 5% pacTtBopa Ouxpomara Kaiaus U
nepeMemnBaroT. OJHOBPEMEHHO FOTOBSIT KOHTPOJIbHBIN PacTBOp, AJIs 4ETO B KOJIOY
npuoaBisitoT 10 M Boasl, 10 M1 KOHIIEHTPUPOBAHHOM cepHOM KUCIOTHI, 1 M1 5%
pacTBopa OuxpoMara Kaiusi U TNepeMemuBaroT. VCnbITyeMblid U KOHTPOJIbHBIN
pacTBOphI ocTaBisitoT Ha 30 MUH. 3aTeM K 000UM pacTBopaM MpUOaBIAOT o 50 M1
BOJbI, TIEPEMEIIMBAIOT M OXJAKIAIOT JO0 KOMHATHOW Temmeparypsl. [lo
OXJIQXKJIGHUHU K pacTBOpam MpubamisaioT no 2 r onuna "Hatpus (0,1 monw/m) 1o
oOeclBeUnBaHMs pacTBOpA.

Pa3HocTh MEXIy KOJIMYECTBOM THOCYIh(aTa HATpHs, MOMIICANIEro Ha
TUTPOBAHUE UCTIBITYEMOT0 U KOHTPOJIBHOTO PACTBOPOB, HE JI0JKHA OBITH Ooiee 0,4
M.

Ykeycnwtii aneuopuo (u.0.a.)
(CH3COO),0 M.m. 102,09
becuBeTHas mpo3padyHasi JKUIKOCTh C PE3KUM 3amaxoM. B BOAHBIX pacTBopax
OBICTPO TUAPONU3YETCS, 00pa3ysd YKCYCHyro Kuciaory. CopaepikaHHe YKCHOTO
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aarunpuaa e meaee 99,0%. Temmneparypa kunenus ot 138 mo 141°C. IlnoTHOCTH
ot 1,0790 no 1,0820. Xnopuaos He 60iiee 0,0001%. Cynndaros He 6o1ee 0,0005%.

Tspxenprx MeTaiioB He 6osee 0,002%.

OIIPEJIEJIEHUE OCHOBAHMI

1. Kogpeun.
Peakuust uaeT no TpeTUHYHOMY aTOMy a30Ta UMHUAA30JIbHOIO LIUKJIA B JIEBSITOM
MTOJIOKEHUH.
s 5 .
H;C—N I N—CH; H;C—N N—CH;
o + HCIOy ——> !
+ oz —
Iz N 0 N N\ ClOy
Hy by, H
f sxe.(kolenna) 1
NHaukatop — KpUCTaNIMYECKHU (PUOJIETOBBII.
B ocHOBe nexar cienyromue CTaauu:
1. IlpoToHupoBaHre OCHOBaHMUS (YCUJIEHHE OCHOBHBIX CBOMCTB):
R=N + CH3COOH — [R=N"—H] + CH3COO"
aeasiHas
2. OTHATHE IPOTOHA OT TUTPAHTA:
HCIO, + CH;COOH — CH3COOH," + CIO,
WOH alUIIOHUS

nepxjaopar-uoH

3. ConeoOpazoBanue (HeHTpaU3aIms):

[R=N*—H] + ClOs — [R=EN"—H]CIO4
nepxJjoparkodenHa
4. PerenepauusipacTBOPUTEIIS:

CH;COO" + CH;COOH," — 2CH;COOH
CymmMmapHo:
CH3;COOH

R=N + HCIO, — [R=EN*—H]CIO,

48



2. Memamu3zon-nampuii (aHa1b2UH).

HaC o g
o HyC_ +
HZ?}‘/‘Nﬂ C':IS 2HCIO H; T
4=y N~ CH3 + 4 _*_”’ CH 4
NaOsS O rlq SO, Oé‘\N/N 3
65 _H_C/O _ CgHg |
H T
f sxB.(MeTaMm30na~-HaTpHUa)=1/2

Turpyercs Kak  OHOKHMCIOTHOS  OCHOBAaHHE —  MPOTEKAeT  peakius

T'NAPOJIUTUYICCKOTI'O paCIICIIIICHUA U COHCO6pa30BaHI/IH.

NHaukatop — KpUCTANIMYECKUI (PHUOTIETOBBIM.

3. Amunanon.

B cpene 6e3BojHOM YKCYCHON KHCIIOTBHI IOJABIISIOTCS KHCJIOTHBIE CBOMCTBA
TPYIII KUCJIOTO XapaKTepa W YCUIMBAIOTCS OCHOBHBIE CBOMCTBA TPYIIT OCHOBHOTO
XapakTepa.

- = +
NH;CH;-CH,-CH;~COO +CH3000H—>NH3—CH2~C+H2—CH 5 COOH +CH,CO0
HCIO, + CH,COOH —— CH,COOH, + CiO4

TurpaxT
(cvnbHas KUCnoTa)

CH,COO™ * CH;COOH, —> 2CH 3 COOH

OcHoBaxue Auunonwii-uon  lNepxnopar-uoH

- - + -
NH,- CH,~CHy-CH 5 COOH + Cloy ——*[NH-CH- cH 5 CH~COOHICIO

+ i -+ -
NH;- CH,~CH,;-CH;-COO + HCIOy —— [NH3— CHy CH3 CHZ—COOH]C|04

foxs(aMuHONIOHA) = 1
NHaukatop — KpUCTANIMYECKUI (PUOJIETOBBIM.
OIIPEJIEJIEHUE COJIEN

1. Kooeuna gpocgham.
[IporoHupoBaHu€e UIAET IO TPETUYHOMY ATOMY a30Ta.
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H,PO4

T—Z

[R3N+H JH,PO, + CH;COOH — R3N+H + CH;COO™ + H;PO,
HCEO4 + CH3COOH — CH3COOH2+ + 0104
RN'H + CIO; — [RN'H|CIOf |
CH;COO™ + CH3COOI-12 — 2CH;COOH

CH;COQOH
Cymmapno: [R:N'HH,PO, + HCIO, — [RiN'HICIO; + HiPO
=]

fsma (xoneuna pochara)

NHaukaTtop — KpUCTANIMYECKUI (PUOJIETOBBII.

2. Xnopnpomazuna 2uopoxnopuo (AmMuHazum).
TuTpoBaHue NMPOBOAAT B IPUCYTCTBUU YKCYCHOT'O aHTUJPUIA I CBSI3bIBAHUS

XJIOPHJI-HOHOB.
+ CHs -

@ D\ + HCID4 + (CH}CO);O — |R—CH,-CH;—CH;- ITI\ ClOy
CH3

CHg-—CHrCHg-—N\
' CH3

H s
. + CHyCOCl + CHaCOOH
faxn.(R-Hc:) =1
3. Kcanmunona nuxomunam.
| ' CH COOH
H;C—N N—CH—CH—CH N~ 53 A
’ | ) | ‘ Cj/ + 3 HCIOy ——
0 Y N H CH,CH,0H 5
CH;
CH; -
Hzc-N‘ :E—N CHz -CH: rII\H €Oy, + [VCE/COOH
th N CHCHOH g G,
CH; =

fakn.(xcamuuona HUKOTAKATA) 1/3
OHpCI[eJ'IHIOT B CMECH JICJASTHOMU yKCYCHOfI KHCJIOTBI M YKCYCHOI'O aHTHUApUJA,
O6p&30BaHI/IC COJIM IIPOXOAUT 11O TPEM TPCTUYHBIM aTOMaM a30Ta.
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VIl. MarepnanbHO-TEXHHYECKOe o0ecreyeHue

Jlexuu obecrniedeHbl MEPEHOCHOM MYJIbTUMEIUHHON CUCTEMOM U3 HOYTOYKa
U TIPOEKTOpa, JJabopaTopHbie PabOTHl — HEOOXOAMMBIM HAOOpOM 00OpYAOBaHUS U
peakTuBOB: cnekrpodotomerp CD-26, BeChl TEXHHUECKHE, BECH aHAIUTUYECKHE,
KOMIIBIOTEP, CYIIMIbHBIA miKad, neHtpudyra, momsporpad, BoapTmeTp B7-38,
Mmemranku MaruutHele, pH-metrp 410, pedpakToMeTp, BBHITSDKHOM —mIkad,
ra30KUIKOCTHOM Xpomartorpad, mpuOop IS MPOBENEHHUS aHAIM30B METOAOM
WHBEPCUOHHOU BOJIbTAMIIEPOMETPHH, KYJIOHOMETD, JIA0OPATOPHBIE CTOJIBI U CTYJIbS,
XUMHUYECKas MOCy/1a, XUMHUUYECKUE PEaKTUBBI , TJIAMEHHBIN oTOMETp.

VIIl. Cenenusi 00 00HOBJIeHHH padoyeii MPOrpaMMbl IMCHUTLTHHBI

Nerr.. OOHOBIIEHHBII Ornrcanne BHECEHHBIX PexBu3uTHI TOKYMEHTA,
paszaen paboueit U3MEHEHUN YTBEPAUBILETO
IIPOrpaMMBbl WU3MEHEHHUS
JVCLATIIINHBI
1.
2.
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