MPABWJIA TEXHUKHU BE3OIMMACHOCTHU B XUMUYECKONI
JIABOPATOPUHA
§1 IIpaBui1a TeXHUKH 0€30IIACHOCTH

IHopsigok Da6OTBI B XMMHUYCCKOM Ha6ODaTODI/II/I.

v 6e3 0eoro xamara HeNb3s TMPHCYTCTBOBATH HAa 3aHATHAX M HAXOAUTHCA B
naboparopuu;

v/ pabouee MeCTO HEOOXOIMMO COJECPHKATh B YHCTOTE W TOPSJIKE; HAa CTOJIE MOXHO
XpaHUTh TETpaab, PYyYKy, KapaHJAll; BCE OCTaJbHBIC BEIIN CJIEIyeT XPaHUTH B
CHEIMANBHBIX SIIUKaX 75 MOpTQeneii; 0Koiao paboyero MecTa HUYero He JOKHO
JIeKaTh;

v/ BEPXHIOIO OJIEKIY HEOOXOAMMO ClIaBaTh B rapepoo;

v niepe HayaaoM paboThl BHUMATEIBHO MPOYMTATH METOJUYKY M CTPOTO CJIEA0BAThH
OIHCAHUIO, TIPUBEICHHOMY B HE;

v/ peakTUBBI W TOCY/y He TporaTh 0e3 paspelieHHs MpPEeroaaBarelis; PeakTHBbl 0e3
ATUKETOK HE UCIOJIh30BATh B paboTe;

v’ 1mocsie OKOoHYaHusI paboThl pabouee MeCTO yOpaTh; MOCYIY 38 COOOM TOMBIT;

v’ X0/ 1abopaTopHOi paboTHI 3AIUCHIBATE B TETPAIb.

Mepbl OPEIOCTOPOKHOCTHA IIPU padOTE B 1a00OPATOPUH.

v/ ipu pabore B 1ab0paTopuy HEOOXOIUMO OBITH OYEHH BHUMATEILHBIM, COOIIONATE
OCTOPOKHOCTH;

v/ BCE OIIBITHI C SJOBUTHIMU U HEMPHATHO MAXHYIUMH BELIECTBAMH HPOBOIUTE IO
BBITSDKHBIM ITKaoM;

v/ HIOXaTh XHMHYECKOE BEIIECTBO. HyKHO HANpaBJIATh Mapbl WIM a3 JIBHXKEHHEM
PYKH;

v/ KaTeropuyecKu 3amperiaeTcs mpoboBaTh XUMHYECKHAE PEAKTHBBI Ha SI3BIK;

v/ 3amperaercs HaOWparb PTOM  4Yepe3 IHIETKH JKHUAKOCTH, HEOOXOIMMO
UCTIOJIb30BaTh PE3MHOBBIC TPYIIIH;

v/ 3a[lOMHHUTE: TPH MPHUTOTOBICHUU PACTBOPOB KHMCJIOT HAIO BIMBATh KHCJIOTY B

BOJY; UCIIOJIb30BATh MPU 3TOM TOJICTOCTEHHYIO MTOCYY;



v IIpH  M3MENbYCHUH IIEJIOYM HYKHO TOJIB30BaThCs (apHOpOBBIMU CTYNMKOW U
MECTUKOM; LIEJI0Yb HACBINAIOT JIONATKOM;

v/ TIpH HarpeBaHWHU MPOOUPKH HYKHO JIepKaTh e OT ceOs ¥ OT TOBApHIIa; POOUPKH
HE NepeKMMaTh, HArPEB BECTH PABHOMEPHO HAJl TOPENIKO;

v [iepeNBaTh KHUIKOCTH 03 OPHI3T; HE HAKIOHITHCS Hall COCYI0M;

v IIpH TIONaJJaHWM KUCJIOTHI HA KOXY, MPOMBITH MMOBEPXHOCTH OOHIBHO BOJION U
HEUTPaIu30BaTh PACTBOPOM IHUIIEBOM COJIBI;

v IIpH MOMaJIaHMK Ha KOXY INEJIOYH, MPOMBITh MTOBEPXHOCTH OOMIIBHO BOJOM U
HelTpanu3oBath 2—3% pacTBOPOM YKCYCHOM MJIM OOPHON KHCIIOTHI;

v/ €CIIM TIPOU30IIIENT PA3JIUB KHUCIIOTHl WJIM IIEJIOYM, IUIONA[b 3aChIIaTh MECKOM W3
AIIMKA, TECOK BBIKMHYTh, MECTO pa3jiiBa MPOMBITh BOAOW, HEUTPaAIU30BaATh
PacTBOPOM COJIbI MJIU KUCIIOTHI;

v ipu pabote ¢ JIBX Hamo paboTaTh B BEITSHKHOM MIKAQ)y, TOJANBIIE OT OTHS;

v/ JIECTBYIOIINE Ta30BBIE U 3JIEKTPONPHOOPHI HE OCTABIATH O€3 IPUCMOTPA;

v 1iepel BKIFOUYCHHEM DJIEKTPONPUOOPOB B CETh MPOBEPHUTH IEIOCTHOCTH BHIIKH,
PO3€ETKH, MPOBOJa, KopIyca npudopa;

v’ 1Ipu yXxoJie U3 1ab0paTopUu OTKIIIOYUTH Ta3, BOJY, JHEPTHIO.

IIpaBuiia noJaL30BaHUS PEAKTUBAMU U XUMHUYECKON MOCVIIOMN.

v/ PEaKTHBBI XPaHAT B CTEKISHHOM IOCYyHE, 3aKPLITOW IPUTEPTHIMU IPOOKAMH;
Kakmag OaHKa [MOJDKHA OBITh CcHAOKeHa DTUKETKOW C YETKUM Ha3BaHUEM U
yKa3aHWeM KOHIIEHTPAIlUH;

v/ U3IMIIEK peaKkTuBa HE CIMBATh OOPAaTHO B COCYHA, a CIUBATh B CIICHHUAJIbHLIE
CKJISTHKH;

v/ nocie ynorpedieHus 0aHKy 3aKpbITh U IOCTABUThL HA MECTO;

v/ TBep/ble PEAKTUBLI OpaTh MPH HOMOIIY JIOKEK WU JIOMATOK, KOTOPHIE JOJKHBI
OBITh YNCTBHIMH M CYXHMH,

v’ XKHJKHE PEaKTHBHI OpaTh MPH IMOMOIIU CTEKISHHEBIX IHIIETOK; HENb3sS OTOMpATh
npoOy ecnu Bwl mpenBapuTenbHO Opanyd 3TOMW MHIETKON PEaKTHB W3 JIPYrou
OaHkM;

v’ B XMMHY€ECKOH JIa0OPaTOpuH IPUMEHSIOT TOHKOCTEHHYIO CTEKJISSHHYIO TIOCYLY;



v/ IIpOOUPKU TPUMEHSIIOT [T pabO0ThI ¢ HEOOIBIIMME 00bEMaMHU;

v XHMHYECKHE CTAKaHBl UCTIOIB3YIOT ISl IPUTOTOBJIEHHS PACTBOPOB, OCAXKACHUS U
MIPOMBIBAHHS OCA/IKOB;

v/ IJIOCKOJOHHBIE KOJIOBI Il HArPEBaHUSI JKUIKOCTEH;

v’ KpYTJIOJOHHBIE KOJIOBI UTS HATPEBAHUS XKHUIKUX U TBEPIBIX TEIT;

v xonba Broprma a8 TEperoHKM  KHAKOCTEH M TIPOBEACHHS  PEaKIIHid,
COIMPOBOK/IAIOIINUXCS BbIICIICHUEM Ta30B;

v/ KOHMYECKHE KOJIOBl DplieHMeiiepa MPUMEHSIOT ISl THTPOBAHHS ¥ TI€PETUBAHUSA
JKUJIKOCTEH;

v/ BOPOHKH HCIIOJIb3YIOT JUISI IEPETMBAHMS JKUIKOCTEH;

v' OIOKCBI, JUIsl B3BELIMBAHUSA MAJIOr0 00beMa BEIIECTB;

v 1Sl U3MEPEHUS 00BEMOB CITYKUT CIEIHaIbHAs MEPHAs MTOCY/Ia;

v’ MepHas Koj0a, TJIOCKOJAOHHAS C Y3KAM TOPJIOM, C OTMETKOW IO KaKOTO YPOBHS
HanuBath kuakocTh mpu 20°C, mpuMeHsieTcs Ui IIPUTOTOBJICHHUS PacTBOPOB
OTIpeJICTICHHON KOHIIEHTpAIlNH;

v’ nunerka, TpyOKa € OTTAHYTHIM KOHIIOM HCIIONIB3YeTCs JIss 0TOOpa TOYHOTO
o0BeMa KUAKOCTEH;

v Oloperka HeoOXoguMa Uil U3MEpeHHMs 00beMa XHMIKOCTEH, PacXOIyeMBIX B
OTIBITE;

v/ MepHBbIE HUIMHIPLI U MEH3YPKHU;

v ucnons3yercs u papdhopoBas mocyaa;

v\ TUreNb ISk IPOKATMBAHUS CYXHUX BEIIECTB;

v' BopoHka Broxuepa, 1/1st QUIBTPOBAHHUS [10]] BAKYYMOM;

v/ CTyIIKa C IECTHKOM ISl M3MEIbUYEHHS TBEPIBIX TEJ.

HDaBI/IJ'Ia B3BCIIMBAHWA HAa TCXHOXMMHWYCCKHUX M AlITCKAPCKHUX BECCAX.

Ha anrexapckux Becax B3BEIIMBAIOT C TOYHOCTHIO A0 1T, HA TEXHOXUMHYECKHX
¢ TounocThio 10 0,011, a Ha ananuTHdeckuX ¢ TouHOCTRIO 10 0,0001r. K xaxapim
BecaM JOJDKEH MpHUjIaraThCsi COOCTBEHHBIM HA0OP THpb—pa3HOBecoB. [IpaBMIIbHOCTH

YCTAaHOBKH BCCOB ITPOBCPAIOT C IIOMOIOBIO appCTHUpa.



[IpaBniia B3BeNIMBAHUS

v/ BECBI HE TPOTaIOT C MECTA,;

v/ BEChl yCTaHABIHBAIOT:
a) TOPU3OHTAJILHO TI0 OTBECY;
0) Mpu BKIIFOYEHHOM appeTHPE BEChI BBIBOIAT Ha HOJIb, IPH TIOMOIIY BUHTOB Ha
KOHIIaX KOPOMBICIIA;

v/ YaIlIK{ BECOB JOJKHBI OBITH YMCTHIMH;

v/ BelllecTBa B3BEIINBAIO HA CTEKJIE, B OIOKCE MM Oymare;

v/ Pa3HOBECHI CTAaBAT Ha MPABYIO YAIIKY, a BEIIECTBO Ha JIEBYIO;

v'B TCUCHUC OI[HOﬁ pa6OTBI B3BCIIMBAIOT HAa OJHHUX U TCX JKC BCCaAX.

Pacmeopamu Ha3pIBalOTCS TEPMOJUHAMUYECKA YCTOMUHUBBIE TOMOTCHHBIC CHUCTEMBI,
COCTOSIIIIME M3 JBYX M Oo0Jee BEIIEeCTB, a TaKXKe MPOJYKTOB HMX B3aUMOJICUCTBUS
MEXTy COOOM.

Bewecmea, obpasyrowue pacmeop, Hazvlearomcs e20 KomnoHenmamu. Vx
COCTaB U KOHIIEHTpAIlUsS B PACTBOPE MOTYT M3MEHATHCS B MpejiesiaX OrpaHUYCHHBIX
B3aMMHOM PacCTBOPUMOCTBHIO.

XapakTepHOW OCOOEHHOCTHIO PACTBOPOB SBJSETCS TO, YTO COCTABIISIONINE HUX
KOMITOHEHTBI MPUCYTCTBYIOT B HUX B BUJIC OTJEIBHBIX MOJICKYJI HJIM HOHOB, KOTOPHIC
PAaBHOMEPHO pacHpeie/sIloTcsl M0 BCeMy 00BbeMy CHUCTEMBl. B CBs3M ¢ 3TUM B
pacTBopax OTCYTCTBYET IMOBEPXHOCTh pa3jielia MEX/Iy BEIIECTBAMU U HE MPOTEKAIOT
TIOBEPXHOCTHBIC SIBJICHUS, MPUBOAAIIME K 3HAUUTEIBHOMY YBEJIMYCHUIO BHYTpEeHHEN
sHepruu. Takue  pacTBOpPHl  HA3bIBAIOTCS  MCTUHHBIMHA. OHM  SIBISAIOTCA
TEPMOJMHAMUYECKH YCTOMYMBBIMU, OOpa3ylOTCs CaMOIPOU3BOJBHO MW MOTYT
CyIIECTBOBaTh HEOTPAHMYECHHO JIOJTO€ BpEeMs, €CJIM HE M3MEHATh HX
KOJINYECTBEHHBIN COCTAB U YCIOBUS XpPaHEHUSI.

Hcmunnsle pacmeopuvl 6 3a8UCUMOCHIU OM C80E20 AZPEAMHO20 COCHOAHUSA
nooOpazoensaomca Ha 2a3000paznvie, meepovie u HcuoxKue.

TI'azo00pa3nvle pacmeopesl HA3bIBAIOTCS WHA4YE ra3oBbIMU cMecsiMu. [Ipumepom

TaKoOM CMeCH MOXKET CIY>KUTh 3eMHasi aTMoc(epa, cocTosIias, IIIaBHbBIM 00pa3oM, U3



a30Ta U KHUCJIOPOJa, a TAKXKE HEKOTOPBIX JPYIMX BEHIECTB, MPHUCYTCTBYIOIIUX B
3HAQUUTENIbHO MEHBIIUX KOJIMYeCTBaX (YIVICKUCIOTO Ta3a, BOJSHBIX MapoB,
0JIarOpOJIHBIX TA30B U T.1.).

Teepovimu pacmeopamu SBISIIOTCSI MHOTHE CIUIaBbl METAJJIOB, HEKOTOPHIE
Heopranndeckue MuHepanbl. OOpa3yroTcs TBEpAbIC PacTBOPHI MPU KPUCTATIU3ALUU
pacIIaBoOB.

HauGonbiiee pacnpocTpaHeHre B MPUPOJAE M B XO3AMCTBEHHOU JEATEIbHOCTU
YEJIOBEKa MOTYYUIIN HcuoKkue pacmeopvi. OHYU, B CBOIO OYEPED, IOAPA3AEISIIOTCA Ha
pacTBOpPbl Ta30B B JKUAKOCTSIX, JKUAKOCTEH B JKHUAKOCTAX W PACTBOPHI TBEPABIX
BEILIECTB B )KUIKOCTSX.

PaznuuaroT Takxke pacmeopvt Huzkomoaekyaapuwvix coeounenuii (HMC) u
pacmeopvl 6blCOKOMONEKYAApHbIX coedunenunt (BMC). Tlocnennue mo MHOTHM
CBOMCTBaM 3HAYUTEIBHO OTJIIMYAOTCA OT pactBopoB HMC u mostomy OyayT
PacCMOTPEHBI OT/ICJIBHO.

[Ipn xapakTepuUCTUKE COCTAaBHBIX 4YacTEW JKUJIKUX PpPacTBOPOB HCMOJIB3YIOT
NOHSTUS PACTBOPHUTE]Nb U PACTBOPeHHOe BemecTBO. OHAKO, MPOBECTU MEKIY
HUMH YETKYI0 pa3rpaHUYMTENIbHYIO JMHUIO yAaeTcs He Bcernaa. Jlerue Bcero 3To
cleNaTth, eciii 00pa3ylollue pacTBOP BEUIECTBA, B MHANBUIYaTbHOM BHJI€ HAXOASTCS
B Pa3HbIX arperaTHbIX COCTOSIHUAX. B 3TOM ciydae pacTBOpUTENEM BCEra CUUTAETCS
TO BEIIECTBO, KOTOPOE NPH TEX KE YCIOBHUIX, YTO WU IMOJYYMBIIUICS PacTBOD,
ABIIAETCS JKUIKOCThIO. TBepjpie M ra3000pa3HBIC BEIIECTBA, BXOMSIIME B COCTaB
TaKOT0 pacTBOPA, HA3bIBAKOTCSA PACTBOPEHHBIMU BEIIECTBAMMU.

[Ipu oOpa3oBaHuuM pacTBOpa U3 JIBYX CMEIIMBAIOUIUXCS  JKHJIKOCTEH
pPacTBOPUTEJEM 4YaIlle BCETO HA3bIBAIOT TO BELIECTBO, KOTOPOE MPUCYTCTBYET B
pacTBope B OONBIINX KOJIWYECTBAX, WM K€ MO B3aUMHOU JOTOBOPEHHOCTH KaKOE-TO
KOHKpeTHoe BemiecTBo (Hampumep, H2O), He3aBUCHMMO OT €ro cojJep)KaHus B
CUCTEME.

K TBepapiM pacTBOpaM M Ta30BbIM CMECSAM IIOHATHS PAaCTBOPUTEND H

PACTBOPCHHOC BCIICCTBO HEC IIPUMCHATIOT.



Kunkue pacTBOpbl, B KOTOPHIX B KauecTBe pacTBoputelsi BbicTymaeT HO,
Ha3bIBAIOTCS BOAHBIMHU. Eciii pacTBopuTeNieM SIBISETCS Kakas-TO JApyras >KUJIKOCTh
—HEBO/HbIMH.

Jlns MenuuuHbl HauOoJbIlIee 3HAUYEHUE HMMEIOT BOJHBIE pacTBOpbI, T.K. H20
SIBJISIETCS. YHUBEPCAIbHBIM PACTBOPUTEIIEM JUIsI BEIIECTB CaMOM pa3IMuHON MPUPOIBI
U COCTaBJISIET OCHOBHYIO YacTh BHYTPEHHEH Cpellbl YeIOBEYECKOro opranusma. B
3aBUCUMOCTH OT BO3pacTa 4eJIoBEeKa Ha JI0JII0 BOJBI B €ro TEJIe MOXKET MPUXOJUTHCS
ot 80 10 50% mo macce. [Ipu 3ToM BaxkHeiIIMe OMOJIOTUYECKUE KUIKOCTH (KPOBb,
mum¢a, Moua, CIIOHa, MOT W T.JI.) COAEpKaT B CBOEM COCTaB€ pAa3IHYHbIC
PacTBOpPEHHBIE BEIIECTBA: HEOPTAHUYECKUE COJIM, OCNKH, YIJI€BObl, AMUHOKUCIOTHI
U JIpyTHE TeTepo- M MoJu(YHKIMOHAbHBIE OpraHUYecKue coelnHeHus. B BomHOM
Cpe/ie B *KUBBIX OpraHU3Max MPOTEKAI0T MHOTOYUCIICHHBIE OMOXUMHYECKHUE PEaKIUU.
VYcBanBaHKWe TUIIM CBSI3aHO C TEPEXOJ0M IMUTATEIBHBIX BEIIECTB B PACTBOPEHHOE
COCTOSIHME. DTO O0JerdJaer ux JIbHEHIIYI0 TPAHCIIOPTUPOBKY OHMOJIOTHYECKUMU
KUJKOCTSIMU K OpraHaM M TKaHsM. BriBeneHue u3 opraHuzMa MeTabOJUTOB TaKkKe

OCYIICCTBILACTCA ITYTEM IICPCBOJA UX B pACTBOPCHHOC COCTOSHUC.

82 Cnoco0bl BbIPa:KeHHs COCTABA PACTBOPOB

KonuenTpauuss pacTtBopa — BEIHWYMHA, H3MepseMas  KOJIMYECTBOM
PacCTBOPEHHOTO BEIIECTBA, COAEPKAIIErocs B OINPEACICHHOW Macce WM 00beme
pPacTBOPUTENS.

CoctaB m000ro pactBopa MOXET OBITh BBIPAKEH KaK KayeCTBEHHO, TaK U
KoinmdecTBeHHO. OOBIYHO MPU KAaYeCTBEHHOW OIIEHKE pacTBOpa MPUMEHSIOT TaKHe
MOHATHS, KAaK HACBHIIIEHHbIH, HeHACBINIEHHBbIN, TepechbIlleHHbIH  (WIH
MepeHachIIeHHBII ), KOHIIEHTPUPOBAHHBIN 1 pa30aBJIeHHBIH PacTBOP.

Hacviyennovim Ha3pIBaeTCsl pacTBOp, B KOTOPOM COAEPXKHUTCA MAaKCHMAJIbHO
BO3MOXKHOE€ MPU JAHHBIX YCIOBHUAX (t, p) KOJIMYECTBO PACTBOPEHHOTO BEIECTBA.
Hacplmmennpiii pacTBOp 4aCTO HAXOAUTCS B COCTOSIHUY TMHAMHYECKOTO PABHOBECHS C

M30BITKOM PACTBOPEHHOTO BEIIECTBA, TP KOTOPOM IPOIECC PACTBOPEHUS U MPOIIECC



KpUCTAJTU3aluu (BBIMIAJICHUS] BEIIECTBA M3 PACTBOpa) MPOTEKAIOT C OJIMHAKOBOM
CKOPOCTBIO.

JIs1 IpUTOTOBJIEHUS HACBIIIEHHOTO PAacTBOpAa PacTBOPEHME BEIIECTBA HEOOXOJIUMO
BECTHU 710 00pa30BaHMs 0CaJIKa, HE HCUE3AIOMIETO MPU JUITUTEILHOM XPaHEHUU.

Henacviuyennvim Ha3bIBa€TCS pacTBOP, KOTOPBIA COJAEPIKUT BEIIECTBA MEHBIIIE,
YeM €ro MOXKET PaCTBOPUTHCS MIPU TAHHBIX YCIOBUSX.

llepenacvlyennvie  pacTBOpPHl  colepkaT B cebe 1O Macce Oomblie
PacTBOPEHHOIO BEIIECTBAa, YE€M €ro MOXET PacTBOPUTHCS B JAHHBIX YCIIOBUSX.
OO6pa3yroTcsi MepEeHACHIIICHHBIC PACTBOPHI MTPU OBICTPOM OXJIKICHUN HACBIIICHHBIX
pactBopoB. OHU HEYCTOWYHMBBI M MOTYT CYIIIECTBOBATh OrpaHudYeHHOE Bpemsi. OueHb
OBICTPO JIUIIHEE PACTBOPEHHOE BEIIECTBO BBHIMANAET B OCATO0K, a pPacTBOP
IIPEBpAIacTCsl B HACHIIICHHBIN.

CrnemyeT OTMETHUTh, YTO NPH HU3MEHEHUM TEMIEpaTypbl HACHIIIEHHBIN U
HEHACBHIIIIEHHBI PAcTBOPHI MOTYT JIETKO O0paTUMO MpeBpamiaThCs IPYyr B JApyra.
IIponiecc BbIAECNEHUST TBEPAOTO BEIIECTBA M3 HACBIIIEHHOTO pPacTBOpa MpH
NOHW)KEHUU TEMIIEpAaTypbl Ha3bIBACTCS Kpucmanauzayuei. Kpucramiuzauus Hu
pPacTBOPEHHE WIrPAIOT OrPOMHYIO pOJIb B TMPHUPOJE: NPUBOIAT K OOPa30BaHUIO
MUHEPAJIOB, UMEIOT OOJBIIOE 3HAYCHHE B aTMOC(EPHBIX U MOYBEHHBIX siBIeHUSIX. Ha
OCHOBE KpUCTAJUIM3ALMM B XHMHUHU pPACIHpPOCTPAaHEH METOJ OYHMCTKHA BEIIECTB,
KOTOPBIN Ha3bIBAETCS MEPEKPUCTAIIIA3ALUCH.

Jist mpuOIM3UTENHHOTO KOJIMYECTBEHHOTO BBIPAXKEHUS COCTaBa pacTBOpa
UCIIOIb3YIOT NOHSITUSI KOHIEHTPUPOBAHHBIN U pa30aBJIeHHbII PACTBOPHI.
Konyenmpuposannvim Ha3bIBACTCS PACTBOP, B KOTOPOM Macca PacTBOPEHHOIO
BEII[ECTBA COM3MEpPHUMa C MacCOW PacTBOPHTENS, T.€. HE OTJIMYAETCA OT HEro Oolee
yeMm B 10 pas.

Ecnu e macca pacTBOpEHHOrO BellecTBa 0osiee 4yeM B JIECSTh pa3 MEHbIIE
MaccChl PAaCTBOPUTEIIS], TAKUE PACTBOPHI HA3BIBAIOTCS PA30A6/1EHHBIMU.

Opnnako, cieayeT MOMHUTh, YTO JEJIEHUE PACTBOPOB HAa KOHILIEHTPUPOBAHHBIE U

pa30aBieHHBIE YCIOBHO, U YETKON IPAHUIBI MEXYy HUMU HET.



Maccosaa o0oaa pacmeopénnozo eewiecmea (W) — 3Imo 0Oe3pazmepHa
Quzuueckan eenuyuna, pagHas OMHOUIEHUIO MACCHL PACMEOPEHHO20 6euiecmea K

obuieit macce pacmeopa, T.c.

Belecrea __ BellecTBa

m m +m

pacTBopa BellecTBa pacTBOPHTeT5t

w =

OOBIYHO BBIpaXKaeTcs B JOJAX EIUWHUIIBI WIM B TpoleHTax. MaccoBas 10,
BhIpakeHHas B %, Ha3bIBACTCS MPOILIEHTHOM KOHIIeHTpale. OHa oKa3bIBaeT, KaKas
Macca BellectBa pactBopeHa B 100 r pactBopa.

Monapunaa konuenmpayus (C) unu moaapuocms — 3mo GeJIUYUHA, PAGHAA
OMHOUWIEHUIO KOJIUYeCmea pAacmeopéHHo20 eeuiecmea K o0vemy pacmeopa (6

aumpax), T.c.

C —_ n BellecTBa

v

pactsopa

MonsipHOCTh M3MEPSIETCS B MOJIB/JI U TOKa3bIBAaeT, CKOJBKO MOJIb BEIIECTBA
PacTBOPEHO B OJHOM JIUTpE pacTBopa. MoJSIpHOCTh 0003HaYaeTcsi 0OBIYHO OYKBOIA
M. Ecnu B 0JIHOM JTUTpE pacTBOpa COACPKUTCS 1 MOJIb BEIIeCTBa, TO TAKOW pacTBOp
Ha3pIBaeTCcs 00Homonapuvim (1M), ecnu 0,1 Monb BeUIeCTBA —0eUUMOAAPHBIM
(0,1M), ecau 0,01 monw BemectBa —canmumonapuvim (0,01M), ecniu 0,001 Monn
BeiectBa —muaaumonapuvim (0,001 M).

C=_w-p-1000
M

Tumpom (T) nazvieaemcsa omHOUIEHUE MACCHI GEUIECMBA 6 2PAMMAX K

00véMmy pacmeopa 6 MJ,T.¢C.

T —_ mBE]_T_]ECTBEl

V,

pacrsopa
Turp wuMeeT pa3sMEpHOCTb I/MJ, OH IIOKa3bIBacT, CKOJBKO TIpaMM BECIIECTBA
pacTBOpeHO B 1 MiI pacTBOpa.

Monanvnan Konuenmpauus uiu moasabhocms (m uau D) — 3TO BeIUYHHA,
paBHasi OTHOIICHHUIO KOJHMYECTBA PACTBOPEHHOI'O BEIICCTBA K MAacCe PaCTBOPHTEIIS,

BBIPAKEHHOM B KT



m = N peumecrsa

mpacmopmenﬂ

MOJISJIBHOCTh UMEET pPasMCpPHOCTDb MOJIL/KI | ITIOKAa3bIBACT, KAKO€ KOJIHNYCCTBO

BEIllECTBAa PACTBOPEHO B 1 KT pacTBOpPHUTEIISI.
Monvnaa o0ona (X) — HTO BEIMYMHA, pPaBHAsI OTHOIIECHUIO

pPacTBOPEHHOTO BEIIECTBA K 00IEMY KOJIMYECTBY BEIIECTBA B PaCTBOPE:

X j— n BellecTBa

nnemecma + DPHCTBDDI/ITEHH

KOJIN4YCCTBA

MonbHas J0JIA — 3TO 6espa3MepHa51 BCJIMYMHA U UBMECPACTCA B JOJIAX CAUHUIIBI NN B

%.

83 IloHsITHE 0 XMMHYECKOM YKBHBaJIEHTe H GaKTOpe IKBHBAJIEHTHOCTH.

9KBHUBAJEHT — DOTO peajibHad WK YCJIIOBHAA 4aCTHIld, KOTOpas B KHCJIIOTHO-

OCHOBHBIX PEaKIUAX MpUCOeIUHsIeT (WM oThaaeT) oauH uoH H+ mmm OH-, B

OKUCIINTCIIbHO-BOCCTAHOBUTCIIBHBIX PCAKIUAX IIPHUHHUMACT (I/IJ'II/I OT,ZIaeT) OJHH

QJICKTPOH, pCarupyer € OAHHUM d4aTOMOM BOJOPOJda HWJIM € OJHHM 3JSKBUBAJICHTOM

ApYyroro BCUICCTBA. qHCHO, IMTOKAa3bIBAOIICC, KaKasd 4YacTb MOJICKYJIBI WJIH ,HPYFOﬁ

YaCTULIl  BEIIECTBA  COOTBETCTBYET  OJKBUBAJICHTY, Ha3bIBacTCs (PaKTOPOM

IKBUBAJIEHTHOCTH (f>). PakTOp 3KBUBAJICHTHOCTH — 3TO Oe3pa3MepHas BEJIMUYHUHA,

KOTOpasi MeHbIIe, Tu00 paBHa 1. fy (X) = 1/z

Pacuet dakTopa S5KBUBaIEHTHOCTH

®DaKTOP SKBUBAICHTHOCTH [Tpumep
1
e [(C e, =5
DJeMEeHT B3,
1
riae B(D) — BaleHTHOCTH DJIEMEHTA F5(Cmco, =5
a f = 1 fa(H2) =1/(2-1)=1/2;
pocToe > T oY CB(9)
n(3) B3, £5(02) = 1/(2:2) = 1/4;
BEILIECTBO
rzae N(D) — 4uCIiIo aTOMOB JJIEMEHTA, f5(0s) = 1/(32) = 1/6




B(3) — BaeHTHOCTH dJIeMEHTa

1
h =3y B £5(Cr03) = 1/(2:3) = 1/6;

f5(H.0)=1/(2:1) = 1/2;
f5(P20s5) = 1/(2:5) = 1/10

Oxcun
rae N(D) — YuciI0 aTOMOB AJIEMEHTA,

B(3) — BaleHTHOCTH dJIeMEeHTa

f2(H2S04) = 1/2
1
Th(HY) ’ (ecsiu OCHOBHOCTB KHCIIOTBI

f,

B PEaKIMU paBHA 2), WU

fo(H2SOs) = 1/1 =1

Kucnora | rae n(H") — daucio oTnaHHbIX B

XO0€ pCaKInu HOHOB

. (€ecu OCHOBHOCTDH KHUCJIOTHI
H"(ocHOBHOCTB KHCIIOTBI)

paBHa 1)

f5(Cu(OH),) = 1/2(eciu
1

f,= n(OH ) KHUCJIOTHOCTH OCHOBAHHS B
0 -
cHoBa rae N(OHY) — unciio oTaaHHBIX B PCAKIIMH PaBHA 2)iTH
HHUE f5(Cu(OH)) =1/1=1

X0/JIe pPeaKIuu THAPOKCUI-HOHOB

(ecyu KUCTIOTHOCTD
(KUCJIIOTHOCTH OCHOBAHMS)

OCHOBaHMs paBHa 1)

_ 1 _ 1
" n(Me) -B(Me) n(A) -B(A) ’

f3
f5(Cry(S04)3) = 1/(2:3) =
1/6(pacuet o MeTany) Win

f5(Cra(SOu)s) = 1/(3-2) = 1/6

rae n(Me) — 9uciao aToMoB

Cob Metaiuia,B(Me) — BaJleHTHOCTh
MeTtaiia; N(A) — YUCIIO KUCTOTHBIX
0CTaTKoB, B(A) — BAJIEHTHOCTD (pacdeTr OaHUOHY)

KHCJIOTHOI'O OCTaTKa

MoasipHas Macca JKBHBAJIEHTA BellleCTBA X. JDTO Macca | Mo SKBUBaJIEHTa
ATOTO BEIECTBA, paBHAsl MPOU3BEACHUIO (PAKTOpa HKBUBAJICHTHOCTU HA MOJISPHYIO

Maccy BeniecTBa X: M3 = fhak-M(X).
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3akoH ’KBHMBaJIeHTOB: Bce BemecTBa B3aUMOJACHCTBYIOT APYr C APYroM B
KOJIMYECTBAX, MPOMOPIIMOHANBHBIX UX IKBUBAJECHTAM. JKBUBAJIEHTHOE COOTHOILIICHHE
03HA4YaeT OJMHAKOBOE YHCIO MOJIb 3KBHBAJEHTOB. 3aKOH ASKBUBAJICHTOB MO>HO
chopMyIUpOBaTh  HWHAYE: UACIO  MOJb-dKBUBAJICHTOB JUII  BCEX  BEIECTB,
Y4acTBYIOIIUX B PEaKIMH, OJIMHAKOBO.

3aKOH SKBHUBAJICHTOB IIUPOKO MCHOJB3YETCS JJIsI KOJUYECTBEHHBIX PaCUueTOB,
HEOOXOJUMBIX MPU MPOBEICHUM XMMHYECKUX PEAKIHUM, U MATEMAaTUYECKH MOXKET
OBITH 3aIMCaH CJICIYIOMIUM 00pa3oM : M1: D1 =M2: I 2,
rjae mi, M2 ¥ D1, D2 COOTBETCTBEHHO MACChl M SKBUBAJICHTHI PEarupyromnx BEIIeCTB.

J17151 00beMBIX OTHOILIIEHUM 3aKOH SKBUBAJICHTOB 3aMUCHIBAETCS TAKUM 00Pa30M:

N1V1=N2V2

Monsapuas konyenmpayus xumuueckozo yxkeusarenma eeugecmea (C unu Cy)
UNU HOPMAIbHAA KOHUEHMPAUuUs — 3IMO GeIUYUHA, PAGHAA OMHOUIEHUIO
KOJIu4ecmea Xumuuecko2o IK6UeajieHma pPAcmeEopEéHHO20 eeuiecmea K o00vemy

pacmeopa (¢ rumpax), T.e.

C — nX.B.SEU.{ECH’ISG

pacmeopa

MounsipHass KOHIIEHTpallds XUMHYECKOTO0 HKBHBAJICHTA BEIIECTBA H3MEPSETCS B
MOJIb/TT U TIOKA3bIBAET, CKOJIBKO MOJIb SKBHBAJICHTA BEIIECTBA PACTBOPEHO B OJHOM
mutpe pactBopa. OHa o6Oo3Hadaerca oObYHO OykBoM H. Ecim B omgHOM nuTpe
pacTBOpa COIEPKHUTCS 1 MOJIb XMMHUYECKOTO PKBHBAJICHTA BEIIECTBA, TAKOH PacTBOP
Ha3bIBaeTCs 00HOHOpMmaabHbim (1H), ecnu 0,1 MONb BellecTBa —0eUUHOPMATbHBIM
(0,1n), eciu 0,01 monb BemectBa —canmunopmanvuvim (0,011), ecau 0,001 Monb
BemectBa —muaaunopmanvuoim (0,0010).

Heobxonumo umeTs BBUAY, 4TO HOpManbHOCTh Cy Bcerga Oouibllie WM paBHA
MosIpHOCTH Cy. CBSI3b M@Ky HUMHU OTIMCHIBACTCS] BRIPAKCHUEM

Cy = Cu X {(X).

JKBUBAJEHT B OKHCJIUTEIHbHO-BOCCTAHOBUTEIbHBIX PeaKIUsX.

®akTop PKBUBAJICHTHOCTH COCAMHEHHH B OKHCIUTEIHLHO-BOCCTAHOBHTEIBHBIX
peakuusax paBeH: f,5(X) =1/n, rme n — 4YKMCIO OTHAHHBIX MM MPHUCOCIUHEHHBIX

AJIEKTPOHOB.
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Jnst onpeneneHus (pakropa SKBUBAJEHTHOCTH PACCMOTPUM TPU ypPaBHEHHS
peakuuii ¢ yyacTUeM MepMaHraHaTa Kausi:
2KMnO4 + 5Na SOz + 3H2S04 = 5NaSO4 + 2MnS0O4 + KySO4 + 3H-0.
2KMnO4 + 2Na SOz + H,0 = 2Na;SO4 + 2Mn0O; + 2KOH.
2KMnO4 + Na;SO3 + 2NaOH = Na,SO4 + KaMnO4 + NaoMnO,4 + H20.

B pe3ynbprare nonydaem cieayromyro cxemy npespamienns KMnOy :

+5e

D2+
H+
EMt7 Oy tIE e a0,
HaC
*e Kol nt504
O

Cxema npeBpamenniit KMnOjy B pa3iinuHbIX cpenax

Takum oOpaszom, B mepBoii peakuuu frs(KMnOs4) = 1/5, Bo BrOpoit —
fo(KMNO4) = 1/3, B TpeTheit — fr(KMNO,) = 1.
Cnenyer mMOAYEepKHYTh, 4YTO (HAKTOpP SKBUBAJICHTHOCTH AMXpOMAaTa Kajus,

pearupyromniero B KauecTBe OKUCIUTENS B KUCIION cpefie, paBeH 1/6:

Cr2072' +6e+14H"=2Cr¥"+ 7 H,0.

TUTPOBAHUE

Tutpomerpusi - 5T0 Hambojiee IMPOKO HCIOIb3YEMBIH B aHATUTHYCCKOM
IPAaKTUKE METOJ aHanu3a. 1[0 4yBCTBUTEIBHOCTH OH OJU30K rpaBUMETpHUH (TIpenen
obonapyxenus 0,10%), Mo NpPaBUIBHOCTH YCTYMAeT T'PABUMETPHUECKOMY aHAJIU3Y
(tounocts 0,5%). OmHAKO OH HAMHOTO OBICTPEE U MPOIIE B UCTIOJHEHUH.
TutpumeTpuyeckuii aHaliu3 OCHOBAH HAa TOYHOM H3MEpPEHHH 00beMa pacTBOpa
pearenTa, MomIeIIero Ha PEakIuio ¢ aHATU3UPYEMbIM KOMIIOHEHTOM TIPOOBI.

TuTpaHT - pacTBOp peareHTa ¢ TOYHO U3BECTHOU KOHIIEHTpAIUEH.

TurpoBanme - mpouecc TMOCTENEHHOr0 NpHOABIEHUST TUTpPaHTa K
aHAJM3UPYEMOMY PAacCTBOPY HA3bIBAIOT TUTPOBAHUEM.

Touka SKBHBAJIEHTHOCTM - TOYKA TUTPOBAHUS, B KOTOPOW JOCTUTaeTCs

PAaBCHCTBO 3KBHBAJICHTOB BCTYIIMBIOIMX B PCAKNHUIO AHAJIM3HUPYCMOI'0O BCHICCTBA U

12



TATpaHTa. Jl0 TOYKM SKBUBAJICHTHOCTH B PACTBOPE NPAKTUYECKH OTCYTCTBYET
TUTPAHT, a MOCJE TOYKH HKBUBAJICHTHOCTH — OIpeJeNisieMoe BellecTBo. BOmusm
TOYKU DKBHBAJEHTHOCTU PE3KO MEHSIOTCS CBOMCTBA CHUCTEMBl. JTO PE3KOE
M3MEHEHHUE 3aMepsieMOro CBOMCTBA pacTBOpa BOJU3M TOYKU HKBUBAJICHTHOCTH
Ha3bIBAIOT CKAYKOM TUTPOBAHMSI.

Touka KOHIA TUTPOBAHUSI - TAaKOH MOMEHT THUTPOBAaHMS, KOTJA IO
M3MEHEHHUIO OKPAacKW pacTBOpa MHIMUKATOpA WU MO APYTHMM IpPHU3HAKAM 3aMeyaroT
koHell peakiuu. OOBIYHO K MOMEHTY KOHIIAa THUTPOBAHHUS  KOJUYECTBO
npuoOaBIsIEeMOro TUTPAHTa OOJIBIIIE WM MEHBIIE, YeM SKBUBAJICGHTHOE. THUTpOBaHUE
Oyner TeM TouyHee, 4eM OJuXKe K TOYKE SKBUBAJEHTHOCTHU JIG)KUT TOYKAa KOHIIA
TUTPOBaHUA. Pa3HUIIA MEX/Ty TOUKOW IKBHUBAJIEHTHOCTH U TOYKOW KOHIIA TUTPOBAHUS
o0ycaBIMBaeT WHAUKATOPHYIO OIIMOKY THUTpOBaHUSA. J[OCTUTHYB TOUYKM KOHIIA
TUTPOBaHUsA, J00aBJICHHME TUTpaHTa Tnpekpamiat. [lo 3aTpadeHHOMY 00BEMY
TUTPAHTA U €r0 KOHIEHTPAIIUU BBIUUCIISIOT PE3yIbTaThl aHAIH3A.

CranpapTHbIEe paCTBOPBI TUTPAHTOB MOJIYYa0T PA3HBIMH METOIAMMU:

1. Mo ToyHOI HaBecKe (BEUIECTBO JIOJKHO OBITh XUMUYECKH YHCTHIM U YCTOWYUBBIM);
2. mo mnpuOIU3UTEIHHOM HaBECKE C MOCIEIYIOUIUM OIpeIeIeHUEM TOYHOM
KOHLIEHTpAllMM  pacTBOpa THUTPAHTa 1O CTAaHAAPTHOMY pacTtBOpy (METO.
CTaHIapTU3aLINH );

3. u3 ¢uKcaHana, KOTOPBIM MpPeCTaBIsSET COOON CTPOTO ONMPEACICHHOE KOJIMYECTBO
BEILIECTBA, 3alassHHOE B ammyiay. llpu TmiaTenbHOM NEpPEHOCE 3TOr0 BELIECTBA B
MEpHYI0 K00y ompeneneHHOro oobema (00BIYHO 111) MOMy4aroT pacTBOp 3aAaHHOU
KOHIICHTpAI1H.

[Ipuemsbl TUTpOBaHUS

B anamuTtrueckod mpakTHKE HCIONB3YIOT MPAMOE, OOpaTHOE W KOCBEHHOE
(TUTpOBAaHUE 3aMECTUTES) TUTPOBAHUE.

Eciu B OCHOBE KOJIMYECTBEHHOI'O OMNPEAEIICHUS JISKHUT HEMOCPEICTBEHHAs
peaKIusl MeX1y aHATU3UPYEMBIM BEIIECTBOM U TUTPAHTOM, TUTPOBAHUE HA3bIBACTCS

MPSMBIM.
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WNHuorna no psiay NpuyuH peareHT N00aBIsAIOT B U30BITKE, a OCTABIIEECS MOCIIE
peaKIMu KOJIMYECTBO peareHTa OTTUTPOBBIBAIOT. [[0CKOJIBKY 00bEM U KOHIIEHTpALUS
pacTBopa J00aBIsieMOr0 peareHTa W3BECTHBI, 10 pe3yibTaTaM THUTPOBAHUS
OTPENENAI0T KOJMYECTBO peareHTa, Molleliee Ha peakiuio. Takoe TUTpoBaHUE
Ha3bIBAE€TCA OOPATHBIM.

[Ipy KOCBEHHOM THUTPOBAaHMU B PEAKIUIO C TUTPAHTOM BCTYIAET MPOIYKT
B3aMMOJICHCTBUS aHAJTM3UPYEMOT0 BEIIECTBA C U3BECTHBIM KOJIMYECTBOM pEarcHTa.

Kuc10THO-0CHOBHOE TUTPOBAHUE

KucnotHo-ocHOBHOE THUTpPOBAaHME OCHOBAHO Ha PEAKIMH B3aUMOJCHCTBUS
KHCIIOTHI U OCHOBaHMs, a TouHee, HoHOB H' wm ruapokcuinsHoi rpymmer OH: H' +
OH < H,0.

B kadecTBe THTPaHTOB HWCIOJB3YIOT CHJIbHBIC KHUCIIOTHI M OCHOBaHUs. Eciu
TUTPAHTOM SIBJIICTCS KHMCJIOTA, METOJ| HA3bIBAIOT allUIUMETPHUsI, €CIIM OCHOBAHHE —
ankamuMeTpus. B BogHOU cpene yalie BCEro THUTPAHTOM CIYXKHUT COJISTHAs KHCJIOTa
HCI u ruapokcua vHatpust NaOH, B HeBogHBIX cpenax — xiopHas kuciota HCIO4 u
rugpokcu TeTpadyrunamMmmonus (C4Hg)aNOH.

[IpsIMBIM KHCIIOTHO-OCHOBHBIM THUTPOBAHUEM ONPEAEIAIOT KOHIIEHTPALUIO
KHUCJIOT WJIM OCHOBAaHUW WIIM COJEpKAHUE DJIEMEHTOB, BXOASLIUX B KX COCTAaB.
OOpaTHBIM THUTPOBAaHMEM WJIM KOCBEHHBIMH METOJaMHU HaXOASIT COACp)KaHUE
HEKOTOPBIX COJICEM, HAampuMeEp, COoJel aMMOoHUS WiIH Kaubuus. [Ipumensis
CIIEHUAJIbHBIE IPUEMBI, TUTPYIOT CMECH KUCIIOT C UX COJISIMH, CMECHU COJIEH U Jp.

B kayecTBe MHIMKATOPOB HMCIOJIB3YIOT OKpAIIEHHBIE CJIa0ble KHCIIOTHI HIIH
OCHOBaHUsA. l3MeHeHHWe OKpacKM HWHIUMKATOpa HACTyHaeT IMpU ONPEeAeICHHOM
3HayeHun pH pactBopa.

KucimoTHo-0CHOBHBIE HHAWKATOPbI

Hnoukamop Kucnasa cpeoa/wenounas cpeoa | ApH pT
denondranenH | 6eCIBETHBIN/MaTHHOBBIN 8,0-10,0 | 9,0
MeTtunopanx KPAaCHBIN/)KeThII 3,0-4414,0
Jlakmyc KPaCHBIN/CUHUHT 50-8,0(70
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BaxxHo mpaBWIBbHO BBHIOpAaTh MHAMWKATOP; TOYKA HKBHBAJICHTHOCTH JIOJDKHA
MomajgaTh B MHTEPBAN MEpPexXo/ia OKpPacKu MHAWKaTopa. Hampumep, mpu TUTpOBaHUU
c1aboro OCHOBAaHMSI CHJIBHOM KHUCJIOTOM TOYKa SKBUBAJICHTHOCTHU JOCTUTAeTCs B
KUCIOM cpene. B 2TOM ciydae TUTpOBaHHE ClIeAyeT BECTU B IPUCYTCTBUU
METUJIOpaHXa, U3MEeHsoIero cBoi 1user B quanazone pH 3,0-4,4; penondranenn u
JAKMyC JaayT OOJIBIIYI0 MHIUKATOPHYIO OMIHUOKY (pacTBOp OyAeT MEepeTUTPOBaH).
[Tpu TuTpoBaHUM c1a00i KUCIOTHI CUIBHBIM OCHOBAaHHMEM TOYKA HKBHUBAJICHTHOCTH
JIOCTUTAETCS B IIGJIOYHOM Cpefie — HYXHO HCHOoJb30BaTh (enondraneud. [lpu
TUTPOBAaHUM CHJIBHOW KHCJIOTHI CHJIBHBIM OCHOBaHHEM U HAo0OpOT TOYKa
HKBUBAJICHTHOCTH COOTBETCTBYeT pH 7; B kKauecTBe MHAMKATOpPA BHIOMPAIOT JIAKMYC

win peHondraien.

Tumposanue Touka HUnouxamop
9KBUBAIEHMHOCMU

CWJIBHOTO OCHOBaHHUS CWJIbHOU | B HEUTpanbHOH | heHonTaienH Wi 000

KUCJIOTOM UM HA000POT cpene Jpyroil UHAUKaTop

c;1aboro OCHOBaHUSl CUJIBHOM | B KUCJIOU cpejie METHIIOPAHK

KHUCIJIOTON

cnaboil  KHUCJIOTHl CHJIBHBIM | B IIEJIOYHOM Cpejie dbenondranenH

OCHOBaHHUEM

Ha npaBmwibHOCTE pabOThl WHAMKATOpA BIHUAET TaKXKE €ro KOHIICHTpalus,
TeMIIepaTypa, HaJIu4Ke MpUMeceil B aHAIM3UPyEeMOi TIpooe.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHOEC TUTPOBAHME

OxcunuMeTpusi 3T0 METOJT OOBEMHOTO aHalli3a, B OCHOBE KOTOPOTO JIEKAT
OKHCJIUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpm  momMomum  TUTPOBaHHBIX
pacTBOpOB OKHCIIUTENEN ONPEAEISAIOT KOJINYECTBEHHOE coAepKaHue
BOCCTaHOBUTENEH M HA000poT. OKCUIUMETPUSI MOJPA3AENIeTCs Ha P METOJOB:
MIEpPMaHraHaTOMETPHUIO, OJIOMETPHUIO0, XPOMATOMETPHUIO, OPOMATOMETPHIO U JIP.

B kauectBe THUTpPaHTOB MPUMEHSIIOT pPACTBOPHI BEIIECTB, 00JIaAIOIIUX

OKHCIHUTCIIBHBIMH N BOCCTAaHOBHTCJIIbHBIMU CBOMCTBAMHU. ITo CBOUM
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AHATUTHUYECKUM  XapaKTePUCTUKaM  METOJ]  OJIM30K  KHUCJIOTHO-OCHOBHOMY
TUTPOBAHMIO, XOTS YACTO CKOPOCTh PEAKIIMi CPAaBHUTEIHLHO HIDKE.

OnuHAKoOBBI H TPHUHIUIBI TOA00pa HWHIAMKATOPOB: HWHIUKATOP JOJDKCH
W3MCHATh OKpacKy BOJW3M TOYKH JKBHBAJICHTHOCTH. B KadecTBe HWHIAMKATOPOB
WCIIOJIB3YIOT OpraHUueCKre BEIIecTBa, o0naaaromue 0osee ciadbIMu, YeEM peareHThI,
OKHUCJIUTEILHBIMH HJIA BOCCTAHOBUTEIBLHBIMHU CBOMCcTBaMHU. OYEHDb CHIILHOE BIIMSIHUE
Ha paboTy wWHAWKatopa oka3eiBaeT pH pacTBopa. MHTEpBam mepexoja OKpacKu
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIBHOT'O HHIUKATOPA ONpEALIeTCs 10 hopmyIe:

AE = (E°uux — 0,059 m/n pH) + 0,059/ n,
rae m — yuciao H™ N — 9mciao 3IeKTpoHOB, YYaCTBYIOIIUX B IMONMYPEaKIuu, By, —
MOTEHIINAJI, 3aBUCSIIIHA OT IPUPOJIBI BEIIECTBA.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHHBIC HHIUKATOPBI

Nuaukarop [Tepexon okpacku E°nnn., B

N-henunanTpaHmIoOBas KUCJIOTa | KpacHO-puoneToBwlit/0ecBeTHbIN | +1,00

deppouH 0J1eTHO-TOTy OO/ KpacHBIi +1,06

HNudenmmamun cuHe-(roIeTOBbIN/OeCIIBETHBIN +0,76

B 3aBucMMOCTM OT THUTpaHTa, MCIOJB3YEMOTO B aHAIHW3€, Pa3INYalOT
HECKOJIbKO BapUAHTOB OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHMUS.

1. TlepmaHranaToMeTpusi KCIOJb3YET B KAUE€CTBE TUTpPAHTa MEpMaHTraHaT

kansg KMnQOg, KOTOpBIH SIBISAETCS CUIBbHBIM OKHCIIUTEIIEM.
OTOT METOJ HCHOJB3YEeTCS [JIsl OINpPENEICHUsS BOCCTAHOBUTEJEH: IIaBEJIEBOM
kucnotel, Fe?*, HNO;, Mn?*, Sn** u gap. (UpAMBIM TUTPOBaHHEM), HEKOTODPBIX
okuciureneit: NOz, KyCr,O7 (oOpaTHBIM THUTPOBaHHEM), MHOTHUX KAaTHOHOB
METAJJIOB (TUTPOBAHUEM 3aMECTUTEIISA).

OOBIYHO THUTPOBAHHUE TMPOBOMIT B CHIBHOKUCIOW Cpele CEPHON KHCIOTHI:
MnOs + 8H* + 5e = Mn?* + 4H,0. Jlns TuTpOBaHKs IPUMEHSIOT pacTBop KMnO4
koHneHTparuei or 0,02 no 0,1 Moaws/1. B kauecTBe MHAMKATOpPa MCIOJB3YIOT CaM
TUTPAHT, OJIHA U30BITOYHAS KaIlJIsi KOTOPOTO OKPAIIMBAET PacTBOP B PO30OBBIN 1IBET.

2. Hopmomerpusi uCHONB3yeT B KauecTBE THUTpPAaHTa pacTBop Homa I,

SIBJISIFOIIUIACS OKHCIUTENIEM (3TOT BapHMaHT METOJIa Ha3bIBAIOT HOIMMETPUYCCKUIN
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meron): lo + 2e =21'wmmu pacrBop KI, sBustomuiicss BOCCTaHOBUTEIEM
(onometpuueckuit Mmeron) 21 - 2e = L.

Haubonee pacripocTpaneH BTOpOI BapUaHT; OH UCHOIB3YETCs JJIsi KOCBEHHOT'O
OIPEJICIIEHNs] MHOTUX BellecTB, BocctaHaBauBaromux Kl. I[Ipu stom Beinensercs 1o B
KOJINYECTBE, SKBUBAJICHTHOM KOJINYECTBY AHAUTU3UPYEMOTO BEIIECTBA.
BoinenuBminiicss #oj OTTUTPOBBIBAIOT CTAHAAPTHBIM PAacTBOPOM THUOCYIb(ara
HaTpHuAg N328203

I + 2 NaxS203 = 2Nal + NaxS406. B xauectBe mnaukaropa Ha oJ B 000UX
BAPUAHTAX AHAJIM3a HCIOJB3YIOT PACTBOpP Kpaxmania, KOTOPbIMH B IPUCYTCTBUH

CBOOOIHOTO 0/1a MPUOOPETAET CUHIOI OKPACKY.
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