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FOCT 32434-2013

NMpeancnosue

Lienw, oCHOBHbIE NPUHUKMNB M OCHOBHOW NOpAAOK NpoBedeHua patoT no
MEXIrocyoapcTBEHHOW CcTaHgapTu3aumu  ycraHoenedst B [OCT  1.0-92
«MexrocynapcTeeHHas cvcTema craHgapTu3auvy. OCHOBHLIE MOMOMEHWAR
m MOCT 1.2-2009 «MexrocynapcTeeHHas CUCTeMa CcTaHOapTU3aUMM.
CrangapTel MEMIOCY1apCTBEHHbIE, npasuna, PEKOMEHOALKMK no
MEMTocyNapcTBeHHOW cTangaptuaaunn. [lMpasuna pa3spaboTn, NPUHATKUA,

0BHOBNEHUA U CTMEHLI»

CeegeHnAa o cTaHpapTe

1 PASPABOTAH <epepancHbiM rocygapCcTBEHHBIM YHUTAPHBIM
npeanpyAaTHeEM «BocepoccMACKKMA Hay4YHO-MCCNnenoBaTenbCKUi LeHTp
cTaHgapTuMaauny, wHdopMaurn W cepTUduKkauMM Cbipbs, MaTepUanoB W
pewecTte» (PIYMN «BHHUUCMB»);

TexHW4eCcKMM KOMUTETOM No cTaHpapTuszaumm Ne 339 «bezonacHocTe
CbipbA, MaTepyanoe W BewecTer PelepanbHOro areHTCTEa No TEXHWUYECKOMY

perynupoBaHuio n metponorun Poccuitckon Penepayum

2 BHECEH <®enepancHbiM  argHTCTBOM N0 TEXHWYECKOMY
pPerynupoBaHuio U MeETPONOrUK

3 NMPUHAT MexrocynapcTBeHHbIM COBETOM MO CTAHAAPTU3ALMMK,
MEeTponorMM 1 ceptudukaumn (npotokon Ne 61— ot 5 HoAGpa 2013 1))

3a MNpUHATKME NporonocoBani
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KpaTkoe Koo ctpads! | CokpalweHHoe HauMeHoBaH1e
HaumMeHoBaHWe no MK HaUWOHaNLHOro oprada no
cTpadkt no MK {NCO CTaHOAPTH3aUMK
(MCO 3166) 004 — 97 3166) 004 —
a7
ApMeHUa AM MuH3KOHOMKKK PecnyBnukm ApMenua
Benapyck BY lNoccrangapT Pecnybnukn Benapycek
Kblprei3cTad KG KblprelacTadgapT
Monacea MD Mongoea-CrangapT
Pococuwrckan @egepauma RU FoccTanoapTt
TagsuEMcTad Td TampkukcTanpapT
YabexmcTad Uz YacTangapT
YrpauHa UA MHUHIKOHOMPE3IBUTHA YEDAWHB

4 HacToAwMi cTaH4apT WABHTHYEH NO OTHOLWEHWIO K MEXOyHapoaHoMy
nokymenty «OECD Guidelines for the testing of chemicals. Section 3:
Degradation and Accumulation. OECD Test Ne 316: Phototransformation of
Chemicals in Water — Direct Photolysis: 2008» (Pykosoactea O3CP no
MCMbITAHWAM XMMUYeckux BewecTe. Cekyna 3: Jerpagauna v akkyMynauus.
O3CP Tect Ne 316: doTonperpalieHne XMMMWYECKWX BeUlecTB B Boae -
npamor cotonua: 2008 r.) nytem W3MeHeHWA CTPYKTYDbl  QOKYMEHTA,
KOTOpYH uenecoobpazHo NPUMEHATL B CBA3W C YCTAHOBNEHHOW CTPYKTYPOW
MeMrocyaapcTeBeHHOro craHgapta cornacHo FOCT 1.3-2002, TOCT 1.5-
2004. CpaBHeHME CTPYKTYPbl HACTOSRUWEro craHgapra Cco CTPYKTYpOou
YKA3aHHOIo MewayHapoAHOoro craHfapTa npuBefeH0 B AOMNONHUTENBHOM

npunoxexsun A,

MepeBon ¢ aHrMMWCKOro A3kIka (en).

CreneHe COOTEETCTBUA — MaeHTHU4YHasA (IDT)
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5 MNpukaszom PenepansbHOro areHTCTBA N0 TEXHUYECKOMY DErynUpoBaHMID 1
MeTponordy ot 22 Hoabpa 2013 r. Ne 792-cT mexrocynapcTBeHHBI cTaHaapT
NMOCT 32434-2013 BBened B [JeWCTBME B KAYeCcTBe HAUWOHANBHOMO

crangapta Poccuidckon @egepaunn ¢ 1 aerycra 2014 r.

& BEBEOEH BMEPBLIE

HMugbopmayus of uIMEHEHURX & HacmoRwemy cmandapmy nyGnukyemcs 8 exezodHoM
UHGIOPMaLYUOHHOM yrazamene « HaUuoHaneHeie cmandapmets, & MeKcm UIMEHeHUD U NOMpasgok
— 8 EWEMECAYHLIA UHGODMaUUOHHEIX ykazamensx «Hauyuowansssie cmandapmeis. B cnydae
MepecMompsa  (3aMexs!] URUY  OMMEHbL!  HACMORWEZ0 CcmMandapma  Ccoomeemcmeyioues
yeedomnesue  Gydem  onyBnuKoSaHO 8  EMEMECAYHOM URQOPMALUOHHOM  yR33amene
aHaywonansseie cmandapmerr. Coomeemeomeayowas bHbopmauus, yeedoMnenua u mMexcmel
PEIMELLAIMCR MAakKe 8 UHHoPpMaLUoRHoD cucmeme oBe20 NoNEI0EaHUR — Ha ohuyUaNEHOM
cadme PedepansHoz0 S26HIMCTIES N0 MEXHUNEBCKOMY DESYNUDOSSHUID U MEMPONGEUU § Cemu

HMHmepHem

& CrtangaptuHcopm, 2013

B Poccuwickol denepaumy HACTOAWMWA CTAHOEPT HE MOMET ObiTe NONHOCTERY WNW
YACTUYHO BOCNPOW3BENEH, TUPAXWPOEAH W PACNPOCTPAHEH B KaYecTEe oMUMansHOrD nifanun Bes
pajpeweHia PefepancHOMG AreHTCTBE N0 TEXHWMECKOMY pPEryNUpOBAHMIG W METPONOrMM
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NMoCT 32434-2013
BeegeHwe

XUMWYECKME 3arpasHAlWMe BewecTea WM/KMnM NPOAYKTEL KX
npespalwleHnn, KoTopble NOTEHUWaNbHO MOrYT NoABeprateCca NpAMOMY
hoTONKM3Y, KAk nNpPaByvno, NPUBHOCATCH B MNOBEPXHOCTHLIE BOObI
NpMpoaHbLIX BOOOEMOB BCneacTere npamoro cbpoca ua ropogckux umnu
CenbCKMX 30H. XMMHUYECKME 3arpasHalwve BelecTBa B NOBEPXHOCTHLIX
BOdax Talwe 4acTo BO3HWKAKT B pesynbTarte nNpespalledHus Opyrux
XMMUYECKNX BELWECTB nyTem rmaponuaa, hoTonuaa W
SuoTpaHchopMauMK.

Mpamon hoTonua B NPUPOaHbLIX BoOax CBA3aH ¢ npeobpazoBaHuem
XMMUYECKOrNo BELIeCTBA B pesynbTaTe NpAMOroe nNornoweHna ¢oToHa
ceeTa [12-18]. Takum obpazom, npamoi poTonNM3 MOXET DbiTe OOHWUM M3
BaMHbIX NyTeW OWCCUNaUMK HEKOTOPbIX XWMWYECKWMX 3arpA3HAHLWMX
BeLlecTB, KOTOpble 06NagatoT 3Ha4YMTernbHbIM NornoweHeM cBeTa Bolle
290 HM - KOpPOTKOBOINHOBOW rpaHMub COMHEYHOrD WM3Ny4YeHWs Yy
nosepxHocTh 3emMnu.

MNpamoedoTonpeBpalleHe XMMWYECKMX BelecTB B NPUPOOHbLIX
BOAOEMAX FABMAETCH CNOMHLIM NPOUECCOM, KOTOPBIA 3aBUCWT OT pRga
haKToOpoB, TAKWUX KAK:

a) XMMUYeckKas CTpyKTypa W 3NeKTPOHHLIA ChekTp nornoweHWs

XHMMMWYeCKoro BellecTBea,
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b) kBaHTOBRLIN Bhixon QOTOXMMHMYECKOW peakuuM, pasHbli 4Yucny
npopearvpoBasBwnX (MNW BHOBb 0Opa30BaBLUMXCA) MOMEKYN, AenNeHHoMY
Ha 4YUCNO NOrMOWEeHHLIX KBAHTOB,

C) NNOTHOCTEL NOTOKa (DOTOHOB COMHEYHOro M3Ny4YeHWA, KOTOPOMY
nogeepraeTca XMMWYECKOe BELEeCTBO.

CnekTpansHaa NNOTHOCTL NOTOKa (DOTOHOB COMNHEYHOro WMany4YeHus,
KOTOPOMY NogBepraeTca XMMWUYEeCKOe BEeLWecTBO, 3aBMCWMT OT  MHOTMMX
chaKkTopoB, BKMKWYasR reorpadMY4eckyld WKWPOTY, CE30H, a TaKkke
domanyeckre 1 XuMudeckue cBOWCTBa Bogoema [12], [18], [19]. [20].

PeaynbTatel M3yyeHna doTonpeBpalleHUsa XMMHUYECKUX BELIECTB B
BOOE WCNONL3YKT B COYETAHWMM C OaHHbIMKW OpYrMX WMCCNegoBaHuM o
(PU3MKO-XMMWYECKWX CBOWCTBaX 3TUX CcOBgMHEHWH [(abWoTHUYecKui
rugponu3, BuotpaHcdopmauuna;  agcopbuwa/  pecopbuua),  YTODL
OUBHWTE rMobaneHoe 3konorudeckoe  npeobpaszoBaHve W NEpPEHOC
XMMWYECKWX 3arpasHalnLLIAX BEWECTB.

PeayneTatel  MccnefoBaHui  cdhoTonpeBpalleHus XMMWYBCKMX
BELWEeCTE B BOOAE Taw#e WCNoneL3ywT Ona Toro, 4tobel nNoOMods B
pazpaboTke KOMNLIDTEPHBIX MaTEeMaTW4EeCKWX MOLEened, KacalLlMxcs
cyObObl 3TMX COEAWHEHMA B DKpYHaKLleW cpeae, a Takke B paspaboTke
NPOTOKONOE ANA NPOBEAEeHWA OPYriX WCCnegoBaHWii B BOOHOW cpeje B

HEEDDETDF}HEI}{ WU/UNKU NONEBLIX YCNOBWAX.

VI

Pa3paboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 8/ 151
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

roCT 32434-2013

MEXIOCYOAPCTBEHHBLIA CTAHAOAPT

METOObl MCMNbITAHUA XUMUYECKOKW NPOOYKUMM,
MNPEOCTABNAKLLEN ONACHOCTL ONA OKPYXAIWLWENA CPEQbI
®oTonpeepalleHme XMMUYECKUX BeLWECTB B Boge
Mpamoi boTonua

Testing of chemicals of environmental hazard

Phototransformation of chemicals in water. Directphotolysis

HNata eeegenna - 2014-08-01

1 Obnacte npuMeHeHKUA

HacToswwin cTaHgapTt ycTaHasnueaeT TpeboBaHWMA K NpoBefeHWID
uccnepoeaduin B obnactv  oTonpeBpaleHun ans  onpegeneHus
NoTeHUWaNbHOro BO3OEWCTBMA COMHEYHOro MW3NY4YeHWsA Ha XMMWUYecKue
3arpAsHAKLLME BelwecTea B MNOBEPXHOCTHwIX Bogax. C vcnonb3oBaHWem
TakKMx MCCNegoBaHWiA onpegenalnT KMHeTWKY npouecca doTonpespalleHna
XMMUYECKNX BELWECTB, a TakKe NPoaAYKTEl M MeXaHW3Mbl WX 0Bpa3oBaHuMA B

peiyneTaTe NpamMoro 1Ny CEHCHEHHHEHDGEElHHGI'GEbDTGJ"IHSEI B BOAHOM

MapaHne ochbuynansHoe

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 9/ 1511
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

MOCT 32434-2013

cpeae (nytem  doToCEHCMBMNW3AUMM WNKW pPeakuMM C© OKWCNSLWWUMK
nepexooHbiMy coeauHeHnamu).  MNpegnaraeMbld NPUHUMN  MCNBITAHWA
DaavpyeTtca Ha CcyWecTByWWMX WWNM  npegnaraemsix  MeTonax,
NpUBEOEHHBIX B CNWUCKE NUTEpaTypbl K Hactoswemy craHgapty (cm. [1 -
11])., a TaKke B COOTBETCTBYIOLENW NuTepatype no QOTOXWMWKA B BOOHOW
cpene. B nepsylo ovepenb aTo KacaeTca NpaMoro poTonMaa.

2 HopmaTuBHbIE CChINKW

B HacToswem CTaHapTe HMCNONbB3OBaHbl HOPMaTWBHbIE CCbINKHW Ha

CNefyiolmMe MeXrocyaapcTBeHHbIE (pervoHansHeIe) cTaHaapThi:

FOCT 8.417-2002 NocypapcTReHHan cuctema obecnedyeHus equHCTRA

namepeHud. EqQUHWLBI BENWUYKH

Mpy NoNB30BaHWK HACTOAWMM CTaH4apToM uenecoobpasHo NpoBepuTs AedcTBME
CChINOMHBIX CTAHOAPTOB (M KNAaccMMKATOPOB) HA TeppMTOpMWM rocygapciea no
COOTEBETCTEYHLEMY YKA3ATEeNw CTAHOAPTOR (M KnaccuWKATOPOR), COCTABNEHHOMY NO
COCTOAHMIO Ha 1 AHBApSA TEKYLWEero rofa, W no COOTBETCTBYHOWMM WHDOPMALMOHHEIM
yraszaTenam, onybnukoBaHHbIM B Tekywem rody. Ecni cChiNoYHBLIA JOKYMEHT 3aMeHeH
{MameHeH), TO NpK NONbL3IOBAHWMW HACTOAWMM CTaHOAPTOM cnedyeT PYKOBOOCTBOBATLCA
3FAMEHEHHLIM (M3MEHEHHEIM) cTaHdapToM. EcnW coeIiNOYHBI ODKYMEHT oTMeHeH Bea
3aMeHE!, TO NONOMEHWE, B KOTOPOM O3H3 CCbINKA HA HEro, NPUMEHAETCA B YacTH, He

ZATparMeaowen 3TY CCEINKY.

3 TepMuHBLI M onpegeneHnn
B HacTosweM cTaHOapTe nNpUMeHeHbl Cchnefyllive TepMWHel ©

COOTBETCTEYVIOLWMMK ONpedeneHAamMiAL
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3.1 BpemAa yObIBaHUA XMMHUYeCKoro Bewecrtea, DTS50 (DT50,

disappearancetime 50). Bpema, B TedyeHMe KOTOPOrc KOHUEHTpauws
WUCNBITYEMOIND XMMWYECKOrNo BewecTBa ymeHblaerca Ha 50%; ganHoe
3Ha4YeHWe OTNWYaeTcA OT BPEeMEeHW NonynpeepalledHna s, ecnu peakuma
npespalleHna He COOTBETCTBYET KMHETHMKE NepBoro Nopaaka.

3.2 Bpema ybblBaHMA XuMuyeckoro Bewectea, DT75 (DT75,
disappearancetime 75). Bpemsa, B TedYeHMe KOTOPOro KOHUEHTpaUMA
HUCNBITYEMOro XMMWYECKOro BELLEeCTBa yMeHbLLaeTca Ha 75%.

3.3 BpemAa ybObiBaHWA XuMMHYeckKoro Bewectea, DT90 (DT90,
disappearancetime 90). Bpema, B Te4eHMe KOTOPOro KOHUEHTpaUMWA
HUCNBITYEMOND XMMWYECKOTO BELLECTBA YyMeHblUaeTcea Ha 90%.

3.4 peakuuanepporo nopsagka (first-orderreaction). CrkopocTe peakumm
nponopuvoHaneHa KOHUEHTPaUWMKM peardpylolwlero BellecTsa, B3ATOW B
nepsol creneHW. KoHCTaHTa NponopuUMOHaNBEHOCTH Ha3biBaeTCA
KOHCTAHTOW CKOPOCTM NepBOro nopsaka (eauwHuua wamepenus [c ' (s)]).
BenwuwHa, obpartHas 3HaYEHWH KOHCTAHTBl CKOPOCTW peakuwu nepsoro

nopAajka HaiblBaeTCA «BpeMAd HHIHW MOonNekynbis I:E‘,E,HHHLI,E! HMiMepeHna

[e (s)]).

3.5Bpema nonynpeepaweHun, tyo(halflife, tiz): Bpema, Tpebyemoe
ana npeocbpasoeadua 50% MCNeITYEMOro BewecTBa, ecnu NnpecbpasoBaHue
MO¥ET BbITe ONUCAHO KMHETUYECKUM YPaBHEHWEM NepBoro Nopsaaka; B aToM

Clnydae BpemA nonynpespaleHiA He 3aBHMCAT
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OT KOHLEHTPAaLWK BEeLecTBa.
3.6 Bpema ¥u3HKW (lifetime): Bpema #®u3un Bo3bBy#aeHHOW
MOMNEeKyNkl, KOTOPaA NoOABEPraeTcA NPeBPAaLLEHNI0 COMMACHD KMHETUYECKOMY
YpaBHEHWIO NepBoro nNopsaka, HeobxoguMmoe  anA CHUKEHWUA
KOHUEeHTpauwy BewectTsa A0 1/e OT CBOero NepsoHa4YansHOro 3HaAYeHWsA;
T.e. Cft = 1)= C(t = 0)/e. C TOYKWM 3pEHMA CTATUCTUHKM, BPEMA HWU3IHW
npeacraenaeT coboW NpoaonNMUTENEHOCTL MUIHW MOoNekynbl. Bpema XuUaHu
paeHO obpaTHOMY 3HAYEHWIO CYMMB! KOHCTAHT peakuwd nepeoro nopagka
BCEX NPOLECCOB, NPUBOOALLMX K PA3NOKEHWIO MONEKYNbI.
3.7 npegen oDHapyxeHusn {limitofdetection, LOD):
MUHWUManNbLHasA KoHUeHTpauWus WNKW MWUHMMAanbHOE KONW4YecTBO BellecTBa,
CTATUCTUYECKN 3HAYMMOE NPUCYTCTBME KOTOPOro MoxeT BblTe oBHapyeHo

no 0aHHOW MeToOWKe C ,[lﬂl'l“l,u’ETHMDl::! AONA Herno NorpellHoOCTBIO

3.8 npegen KONW4YecTBEHHOro onpegeneHun
(limitofguantification, LOQ)HaumeHbllaa KOHUEHTPaUWA WNKW KONWYECTBO
aHanuavpyemoro BellecTBa B aHanuvavpyemon npobe, HWXKe KOTOpoW oHa
HEe mMoxeT ObiTb KONWYECTBEHHO OnpefeneHa c NpueMneMbiM YPOBHEM

TOYHOCT W OOCTOBEPHOCTH.

3.9 wcneITyeMoe XuMmUYeckKoe BewecTteo (testchemical):
Nioboe xXMmWYecKoe BeLecTBO, HE3aBWUCMMO OT TOro, ABMAETCA NM OHO

HMCXOOHBIM
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COeAWMHEHWEM WNW COOTBETCTEYIOWMM NPOOAYKTOM NpeBpaLleHus.

3.10 npogykTel npeBpaweHwa (iransformationproducts): Bce
BelecTea, obpazywwnecs B pe3ynetare DMOTUYECKKMX MNKM aBMOTHYECKUX
peakuuid npespaleHla UCNbITYEMOro XWMWYECKOro BelecTBa, BKNw4Yas
CO..

3.11 peakuyusa Hyneeoro nopsagka (zero-orderreaction):
CKopOoCTb peakuuy Hynesoro NoOpaaKka NoOCTOAHHAE BO BPEMEHW W HE 33BUCKHT
oT KOHUEHTpaLKuiA pearnpyroLmnx BELeCTB. KoHcTaHTa
nponopuloHansHOCTW  Ha3blBAETCA  KOHCTAHTOW  CKOPOCTW  HYNEeBoro
nopagka (eouHuuawamepenua[mone n' ¢’ (moll's™)].

Mprumedadunea - NpuMeHeHHBIE B HACTOAWEM CTAHOAPTE onpegeneHdda 1
SOAMHMUEl MIMEDSHWMA BIATE M3 TMOCCapWA TEPMUHOB, MCNOoNbBIYeMLIX B ¢GTGIHMHH
[11]. MKOMNAK - MemxgyHapogHbIA COKI3 TEODETMHMECKOW M MPUKNAOHOW XMMWK (aHrm.
InternationallUnionofPureandAppliedChemistry, IUPAC). B HacToswemM cTadHgapre

npelcTaenedHsl Takse YacTo WMCNoNb3yeMble I[BHE'CI.-'I:CTEMHI:IE:I eaMHMUEl M1 edMHWLL

MEMOYHAPOAHOW CMCTEMB] 8AMHAL MamepeHna CK.

3.12 nornowexue, A (decadicabsorbance, A). [ecAaTWyHbIA
norapudM OTHOLWEHWA MOLWHOCTM nagawwero, P, 1 npowepwero

ANeKTpOMarHMTHON U3ny4ed1a, P

: P!
A =1 (T2) = —toeT(Y

P
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Ha npaktuke, A(A) — aTo [OeCATWUYHBIA norapudgM  OTHOLLEHWSA
MOLLHOCTKH 3MNeKTPOMarHMTHOMo Many4eHMs B yNeTpagMoneToBol, BUOWMOW
Unu MHdppakpacHon obnacTy Many4yeHna, Npowegwero Yepes KOHTPONBHLIA
obpasey, K 3Ha4YeHWD NpoWweawero Yyepes uccnegyemeld obpased, npuyem
oba obpasua pasveweHsl B MWAEHTUYHBIX KioBeTax. T{A) — aTo
(BHYTpEHHER) NpOoNyCcKaHWe npyv onpefeneHHol AnuHe sondel. WMIOMNAK He
pekomeHayeT ynoTpebnedHve TEPMWMHOB 3KCTUHKUMA W ONTMYeckas
NNOTHOCTL.

3.13 koadpcpuumeHt nornoweHusn, a (absorptioncoefficient,a):
Benu4wHa nornolweHna 3NeKTpOMAarHWTHOrO Wany4edHWws, QenedHHas Ha
BENUYUHY ANMHLI ONTMYECKOTO NYTH, |; eauHUUbLl nameperna (M7 i cm’
(m” wnw em™].

3.14 axtuHomeTp (actinometer): Xumudeckaa cucTema ans
onpefenedHnuAa  WHTerpaneHoro 4vcna QOTOHOB B eOWHMUY BPeMeHM,
NOrNOWeHHoOro  onpegenedHord  NpUeMHOW  NMAoOWadKkon  XWMWYeCcKoro
peaktopa. 3T0o HasgaHve 00bMHO NPUMEHAETCA K CHMCTEMAaM,
HMCNOMNbL3YeMbIM B AWaNazoHe ANWH BONH yneTpaduoneToBoro M BUOUMOro
uanydeHna. lMpumepami  XMMWYECKMX AaKTUHOMETPOB MOryT  CNYyKWTh
pacTteopbl okcanarta xeneaa (lll). Npumepamn uanyeckmx Nnpubopos MoryT
CNYWTe BONOMETPERI, 8 TaKke YCTPOWCTEA, cofepHallve TePMO3NEMEHTI W

{bﬂTGEﬂEMEHTH. ﬁHTHHﬂMETDbI JakdT NoKa3daHWA, KOTOpbkle MOCYT ObITb
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COOTHECEHB! C BbIABNEHHBIM (M3MEpeHHbIM) Ykcnom doToHos. MpuMepsl

AKTUMHOMETPOB NPWBEAEHB! B NPUNOXEHWW 4 HACTOALWLEro cTaHgapTa.

3.15 3akoH llambepra-Bepa (Beer-LambertLaw): MNMornowenne nydka
KONNUMWPOBAHHOTO MOHOXPOMATHMYECKOro W3NydYeHWA B OOHOpPOOHOW
WM30TPONHOW cpede NPonopUMOHAanbBHO TONWKMHE nornowanuerc cnoa, 1w
KOHUEHTpauwun, ¢. 3TOT 3aKOH BBINOMNHAETCA TONBKO C yY4eTOM OrpaHu4eHui
sakona lNMamBGepra v ONA  CBETONOrMNOWAaKWME 4YacTul, He NPoABNAKLWKNX
3aBMCMMOCTM KOHUEHTpauuWu OT arperayuu. 3TOT 3aKoH MoxeT DeiTe

BblpaxeH cnelyiw M ypaBHEeEHHEM

i

Pj = P} . 10743 — pJ . 10—<A)el

rae KOHCTaHTa NponopuMoHansHoCTH, E(A) - MONAPHBIA O8CATUYHLIA

KoaddUUMEHT NOrMOLWEHWA, a P".andP,.cooTBeTCTBEHHO, MOLLHOGTH
nagawLwero 1 Npolweglero aNekTpoOMarHMTHOND U3NyYeHus.
Ona TonwwWHel cnos 18 CM W KOHUEBHTPaUWMW C, BelpaxaeMon [Monk
3 3 3 -1 -1 3 -1 -1
am™ (mol dm™) unwn [M], € eeipaxaertca B [aM™ mone oM (dm” mol cm )]
unu [n mone’ cm’ (L mol’ cm™). 3TM eauHMUbl M3MepeHWMA  4acTo
ynoTpebnawT (BHECMCTEMHEIE eaWHWUb), DOHAKO cnefyeT OTMeTHTb, YTO

Mcnonbayembimu eamHuuami ClA (S1) ana € aensioTtea [M° mone ' (m® mol™)].
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3.16 xpomodpop (chromophore): HacTe monekynsl, NpeacTaenawilas
coBbol atom wmnK rpynny aTtomoB, KoTopas ofycnoBnuvBaeT nNosBNeHue
nonoc NOrNoOWeHWs B 3MeKTPOHHOM CNeKTpe, YTO CBA3aHO C Nepexogom
anekTpoHoB c©  opbDuTanK  OCHOBHOMO  COCTOAHMA Ha  opbuTanu
BO3DY#OEHHOIO COCTOAHWA np NOrNoLEeHnK MOMEeKyNnoM
3NeKTPOMarHUTHOMO M3ny4YeHus B yneTpaduoneToBoW U BMOWMOW obnactax
cnekTpa.

3.17 rny6uHanpoHukHoBeHuA (ceeta) (depthofpenetration (oflight):
BenuuuHa, obpatHaa koadpdUUMeHTy NornoweHna, BelpaxaeTtca B [m (m)].
Ecnu vcnone3yT AeCATUYHLIA KO3MM@UUWMEHT NnornoweHns, a, 1o rnybuHa
NPOHWKHOBEHWS CBETA (@ ) - TO PACCTOAHWE, NPW NPOXOKOEHWM KOTOPOro
MOLHOCTE 3MNEeKTPOMarHMTHoOro WanydYeHws npowegwero ceeta P,napaer
ao 1/10 aHaveHns MOWHOCTY Nagaklwero anekTpoOMarHUTHONO W3ny4eHuns,
P%.

3.18 aMHwTenH (einstein): EgMHKMua vamepeHUs oaWH 3WHTILTEWMH
COCTaBNAeT OOMH MoMNb (hOTOHOB. 3Ta BENWMYMHA LLIWPOKD WUCMNONbL3YeTcs,
XOTA W HE ABNAETCA edvHWUEn cucTeMel namepeHna CW. MHorga eguHnuy
WAMepeHWs IMHWITEeWH OonNpefensnT, Kak 3Hepru oaHoro mMons oToHORB.
NocnegHee onpedeneHve He peKoMeHOyeTCA MCNoNbB30BaTh.

3.19 nepeHoc aHeprumn (energytiransfer): lMNpouecc, B pesynbrarte
KOTOPOro Monekyna nepexoguTt B Bo3bywaeHHOoe cocToAHWE (Hanpumep,

Npv  NOMMOLWEHWW YNbTPathUONEeTOBOro, BMAMMOIO MNK MHdpakpacHoro
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WMaNy4YeHUa, WNK XMMWYEeCKOro BO3OEWCTBUA) UMK ABMNeHue (Duandeckuu

WK XUMWYECKWMA NPOLEecc) BO3HWKHOBEHWMS BO3DYWOEHHOro COCTOAHWA
npyv B3awMOOEeWCTBUMKM C APYrold MOMexyrnon, KoTopas yxe nonydvna
JHEPIUIO B pesynbTarte NornoweHws KeaHta ceBerta. B mexaHucTudeckon
Mogeny QOTOXMMMKM TEPMWUH OTHOCWTCA K choToduanyeckKomy npoueccy,
np¥ KOTOPOM 3HEprua BOo3DywOeHHOro COCTOAHWA  MOMekynel-goHopa
nepefaeTcA Monekyne-akuentopy, NpW aToM MOnNekyna-ooHop NepexoauT
Ha Gonee HW3KoNemalWi ANeKTPOHHBIN 3HEepreTUYeckKkWA YypoBeHb, a
Monekyna-akuentop— Ha ©Gonee  BbICOKONEMALWMA  3NeKTPOHHbIA
IHepreTudeckun ypoeeHb. CyWecTBYOT anNeKTpoHHble, KonebatenbHbie,
BpallaTenbHele W NocTynatenbHele Bo3DYXOEHHLIE COCTOAHWUA MONEeKyn.
JoHop u akuentop (rpynnel aTOMOB) MOTYT ABMATBECH [OBYMS 4YacTaAMM
OOHOW W TOW ¥e MOonekynbl, W B 3TOM Chny4ae Npouecc NepeHoca aHepruu
HA3bIBAETCH BHYTPHUMONEKYNAPHLIM NEPEHOCOM IHEDIWM.

3.20 BOo3bywaoeHHOe coOcCTOfHWe (excitedstate) CocToAHWe ¢
fonbllen aHeprved, Yyem OCHOBHOe COCTOsHWME mMonekynel. B dotoxumuu,
KaK Npasuno, WMeeTcA B BWOY  3MNeKTPOHHO-BO30y#OeHHOEe COCTOAHWE
MONeKyn.bl.

3.21 WHTerpanbHas NNOTHOCTL NoToka, chnwwerc (fluence (Hg,
Fol): B naHHoW TO4YKe npocTpadHcTea, NydMcTan avepria O, nagaluwan Ha
Manyw cdpepy co BCex CTOPOH, AeneHHan Ha NNowais NonepeYHoro

CevYeHun 3ToM chepbl. ITOT TEPMMH MCNONL3YETCA B (DOTOXUMKUK ANA
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onpefengHna IHepriy, NepenasaemMon B AaHHbIA MHTepBan BpeMeHu
-2 -2
(Hanpumep, MMNYNLCHLIM NasepoMm); Beipaxaetca B [y m ™ (J m7)].

3.22 vactota wManydenuma (vunu w), [frequency (vorw)]: Ywcno

nepyodoB  BOMH B eaWHULy Bpemedn. INWHedHas yacToTa, Vv, 3T0 4Mcno
UMKNOB B efMHuly BpemeHn. [ns aHrynApHOW 4acToTel, WCNONB3YeTCH
CUMBOMN (v, pAaBHbIK ZTTV{4UCNO NOMHBIX KonebaHWi, CoOBEpLUaKILLIMXCH NpW

nepvoan4eckom konebaTensHoMm Npouecce 3a 217 eguHuL BpemeHn). Mpu

aTOM V(HI0)- BOMHOBOE YMCNO, BLIpAXaeTca B eauHuuax [c {5'1}], Kpyroeas
yacToTa w - B eauHuuax [pap ¢ (rads™)].

3.23 ocHoBHOe cocToAHMe (groundstate): CocToAHMe C HaMHW3LWEW
JHEpPrven aTomMoB, MONeKyn W Apyrix KBaWTOBbIX cHcTeMm.B doToxumuu
ODBIMHO MMEIOT B BUAY OCHOBHOE 3NEKTPOHHDE COCTOAHME.

3.24  WHTeHCMBHOCTb  (intensity):  TpaoMUuWOHHBIA  TEPMUWH,
UCNonb3yemMeld ONA  OUEHKW WHTEHCMBHOCTWM NOTOKa (POTOHOB,  YPOBHA
MHTErpansLHoOW NNOTHOCTK NOTOKAa, OCBeLWeHHOCTH (NNoTHOCTK obny4eHns),
WA MOWHOCTK ManydeHusa. C TOYKWM 3pEeHMA NpumeHeHws K obbekram,
NoaBeprwMMcs BO3A8ACTBMIO M3NYYEHWA, TEPMUH JOMKEH WCNONL30BATLCA
TONBKO ANA ONWUCaHWMA KAYeCTBEeHHbIX XapaKTepucTHK.

3.25MHTEHCHMBHOCTE (XapakTepucTuka cnekrtpa) [intensity (of a
spectralfeature)]: OnuceoiBaeT BenWYMHY onNpefeneHHOW XapakTepUCTHEMW

CNeKTpa.
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3.26 nNOBepXHOCTHaA MMOTHOCTL MOTOKA W3Ny4YeHMA, (E)

[irradiance (E)]: Jly4nCTeIA NOTOK {MNKW MOLWHOCTE NY4MCTOrO Manydedus), P,
BCEX ONWH BOMH, NagawwMil Ha DECKOHEYHO Manblil 3NeMeHT NOBEPXHOCTH,
npeacTaenNAWKWA cobol paccMaTpUBaeMylo TOYKY, NeNeHHbIR Ha Nnowanb
anemeHdTa (dP/dS), ynpoulgHHOe BblpaXeHne:

E = P/S, ecnu MOWHOCTE ManNy4eHUWsa ABNAETCA MNOCTOAHHOW OnA
Y4UTLIBAEMOW — nNnowagu noeepxHoctkn.  [OnA napannencHo WM
nepneHauKynaApHo nNajakwwero nyda, KOTOpbiM HE pacCcevBaeTcs WNW He
oTpawaeTcA OT LUeneBoro aneMeHTa WNW OKpyXalolWWx ero snNeMeHToB,
AKBUBANEHTHBIM  TEPMWUHOM  SBNAETCA  MHTEHCHMBHOCTE  WM3Ny4YeHus
(Ea).

E = [.E,dA, roe Ei- cnekTpansHaa nydveqcnyckaTensHaa cnocobHoCTb
npM ONWHE BONHBl A, egWHWua wamepenusa [BT m° (W m™)] Moryt
WUCNOMNbL30BaTLCH CHHOHWMbI: aHepreTU4ecKan CBETUMOCTE
(Many4aTenbHOCTsL), AHEPrETUYECKARA OCBELLEHHOCTL (0BNYYEHHOCTD).

3.27 3akoH JlambBepTta (Lambertlaw): donsa nornouweHHoro cucTemon
CBETA HE 3aBWUCHT OT CMNeKTpansHoW MOLWHOCTH nanydedua (P, ). 3ToT 3akoH
BLINOMNHABTCA TONBKO B TOM cnydae, ecnu Py mana, paccesHwe
npeHebpexuMo Mano, a MynbTUOTOHHBIE NPOLUECChl, 3ACEeNeHHOCTb
YpOBHEW BO3DYMOBHHGLIX COCTOAHWA U DOTOXMMUYECKWE peakuMy HAYTOMHO
Mansl.

3.28 namna (lamp): MCTOYHWE HEKOr@pPeHTHOro Many4yeH1s.

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 19/ 1%1
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

MOCT 32434-2013

3.29 peakTop KapycenbHOro TWMNa, peakTop € MNOBOPOTHLIM
ycTpoWCcTBOM (merry-go-roundreactor, turntablereactor): Mpubop, B
KOTOPOM HECKONLKO 0Dpa3uoe BpalaeTca BOKPYr MCTOYMHWUKE ManyYeHus
ansa toro, 4tobbl  Kawgel obpazey Obin NoOABEpPrHyT WMABHTMYHOW O03e
obny4yeHus.

3.30 MonApHbIA AeCATUYHbIA KO3 PULUMEHT NOrNOWEeHNA

(molar decadic absorption coefficient): OTHOWeHWe 3HaYeHWA NOrMNOLLEHWA

A, K NpoW3BedeHWs ONWHBl ONTHUYECKOro nyTW (TONWWHel cnoA)l, ©
KOHUEHTpauWuK,
1 PY AN

eLa) = - IlgF';a o-

rne Ppi WP,  COOTBETCTBEHHO, MOWMHOCTE nNajawweroc u
npowenwero anekTpoMarHUTHoro  wumanydeHda. [pu  vcnonb3oBaHWUM
BHECHMCTEMHBIX €OMHWL MaMmepeHus, rael— [cMm], ¢ - [Mone am™ (moldm
], & (A) BoipakaetcAa B [aM® mons’ oM (dm°mol’em™)]; npu atom

Hauwbonee 4acTo WCNONbL3YEMOW BHECUCTEMHOW eduHMUEen WaMepeHus

agnaetca [n monk” em” (Lmol'cm™)], kotopas pasHa 0,1 [M°mons” (m®

mol )] (korepeHTHele nponasogHsle eguuuy CH (S1).
3.31 onTuyeckans ckambA (opticalbench): [Jepwartens, Ha

KOTOpOM pacnonarawT ANeMeHThI ONTHYHEeCKoro YCT F}DHETEE ArnA

12
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HabnwaeHWa U U3IMepeHna ONTUYeCcKUX ABNeHui. [laHHoe onpeneneHve He

npuHaTo aetopoM [11]. B cceinke [12] onTtuyeckan ckambs Ons
(POTOXMMHYECKMX  3KCNEepMMEHTOB  HasbiBaeTcs #«(POTOXMMUYECKaA
ONTHUYECKAA CKAMBAY .

3.32 doToxmmmuueckan peakuus (photochemicalreaction): TepmuH,
OBLIMHO MCNONBE3YEMbLIA ONA ONWMCAHWMA XMMMWYECKOW peakuuW, BblaBaHHOW
nornoweHnem ynbTpaduoneToBoro, BWOMMOIO WNKM  WH@pPakpacHoro
Hany4eHuns.

3.33 dhoToxumuna (photochemistry): Pasoen xumMum, KacawWwWHics
XMMMYECKOrND  BO3OEWCTBMA  yneTpaduoneToBoro,  BUOAWMMOIC  WNM
WHDpaKpacHoro Many4eHua.

3.34 dhoTopgerpapgaunn (potopaznoxeHune) (photodegradation):
PoTOXMMWYECKDE paanoXeHWe Monekynol Ha parMeHTsl, B TOM YUCne, B
npouecce OKMCNeHWs. 3TOT TEPMWH LWKWPOKO MCNONL3YETCH NPU M3yYeHUK
pasnNoXeHWa (OKUCNEHWA) 3arpasHAUIUMX BEUECTE ¢ WCNoNb3oBaHWEeM
npoueccoe Y®- obnyyeHus.

3.35 dhoTtonua (photolysis): MameHeHwe MONekynApHOW CTPYKTYPLI,
Bbl3BaHHOE  YNbTpagMONETOBLIM,  BMOWMBIM  WNW  WMHpPaKpacHbIM
vanyderren. WcnonbioBaHve TepMWHA HE BNONHE KOPPeKTHO Ans
onMcauua obnydyeHus obpa3ua, X0TA B COYETAHMW C©  WMMNYNBCHBIM

{*]DTDJ"IHEDM Takoe onpejenadie NpUMHKiMmaeTCH.
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3.36 coTtoH (photon): KBaHT anekTpoMarHWTHOMO MW3Ny4YeHWs npu
3afaHHoW YactoTe. B BakyyMme SHEprva U UMNyNsLC QoTOHA 3aBUCAT TONbKO
OT 8ro YacToThbl (MK, YTO IKBMBANEHTHO, OT ANWHGLI BOMHbI):

E = hv,
rae h- noctoAHHan MNnaHka,

V- YacToTa M3ny4eHns.

3.37 notok choToHoB, qp(photonflux, gp): Yucno doToHoB (KBAHTOR
vanydeHnA, Ne)B 0aHHbIM MHTEpBAN BpeMeHW, (ge), eAvHKLIA naMepeHun [c
()]

3.38 nnoTtHocThL noTtoka ¢poTtoHoB, Ep (photonirradiance, Eg): Hucno
boTOHOB (KBaHTOB WManyd4eHus, Ng) B eauHuUy BpemeHn (noTok oToHOR),
Qe, Magawwux Co BCex HanpaeneHwd Ha HebonbWoW anemMeHT
NoBEpPXHOCTK, paccMaTpPUBaEMbIA B Ka4ecTBe Uenu, deneHHoe Ha nNnowanb
anemeHTa. 3Ta Benu4YMHa MOMEeT WCNoNbL30BaTeCA ONA  XMMWUYEeCHWUX
pacyeToB nyTeMm peneduwa Ep Ha KodcTanTy ABOragpo, Torga CMMBON
umeeT Bua Eqp, © HaWMeHOBAHWEM «NNOTHOCTbNOTOKA HOTOHOB, B
KONWYECTBEHHOM BbIpaXeHWU», edWHULEBI W3MepeHKsa CW (Sl) - [mone
VRS [mnlm'25'1}l; BHECMCTEMHbIE @QWHWLLI W3MEDEHWA [3AHLLTENH mec’
(einsteinm®s™)].

3.39 dorookucnedHne (photooxidation): Peakuww, KoTopble

NpoUCXodaT nog BoanedcTenem ceeta. OBLWKMMK XapakTepUCcTUkamMM

npouecca ABNAWTCA:

14
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- noTepsA  XMMWUYECKMM COeOWHEeHWeM OJHOrG WNK  HEeCKONbKWX

ANeKTPOHOB B peaynbTare QoToeozbyxOeHWA aToro coejuHeHus (B
pamkax gaHHoro ctaHgapra);

- peakuWs BellecTBa ¢ KMCNopoaoM Nof Bo3nencTevem ceerta. Ecnu
KMCNnopog ocTaeTcA B NpoOykTe, TO aToT NpOUEcC TakMe HasblBaeTcA
hoTOOKCHreHaumen. Peakunn, B KOTOPbLIX HKU cyDCTpaT, HM KMCnopod He
HaxoOAaTcA B Bo30ywOeHHOM 3NeKTPOHHOM COCTOAHMM, MHOrOa Ha3lblBatoT
peakumamMn « POTOMHULWWPOBAHHOID OKMCNEHUA».

3.40 thoToOBOCCTAaHOBNEHWE (photoreduction): Peakuwnn
BOCCTAHOBNEHWSA, KOTOPLIE MHULWWPYIOTCA BO3AEWCTBMEM CBETA.

OBWKMK XxapakTepucTUKaMKU NpoLecca ABNAKTCA:

- foGaenedre 0gHOro MNKM HECKONbKMX 3NeKTPOHOB K (hOTOBOS-

Oy OeHHBIM COeOWHEHMAM (OKMCNUTENLHO-BOCCTAHOBUTENLHARA peakuns);

- hOTOXMMUYECKDE TMOPUPOBaHWE BelwecTBa. Peakuuu, B KOTOPbIX
cyBCTpaT He HAaXoAWTCA B BO3DYXOEHHOM 3NEeKTPOHHOM COCTORHMK, MHOrAa
HasblBawT «POTOMHULWWPOBAHHOE BOCCTAHOBNEHWEY .

3.41 tpoToceHCHMBUNKU3aUKna (photosensitization):  lNpouecc,
nocpeacTeoMm KOTOPOro NpoUCXoanT hOTOXMMHYECKDE KM
doTohrMIMHECKDE W3IMEHEHME OHOW MONEeKynspHoW CTPYKTYPBI B
pesyneTate  nepeoHa4YansbHoro NornoweHua Many4yeHus  Apyrowu
MONEKYNAPHOW CTPYKTYPB!, Ha3biBaemoW doToceHcubDunuaaTopom, T. e.

NPOUCXOANT NEPEHOC ANEKTPOHHOA 3IHEPruM OT BO30YMOABHHOW MONEeKynb
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ceHcubunuaatopa (OoHopa) K HeBo3DYKOEHHOW MONexkyne pearedHTa
(akuenTtopa). B MEXaHUCTUYECKO W b OTOXMMKK aToT TEpPMUH
orpaHM4MBaeTCA  CNyYaaMd, NpyM  KOTOpbiX OTOCEHCUMOWMNWAATOpEI He
pacxoOylTcs B xo4e peakuuu.

3.42 nepBMYHLIA (OTOXMMHYECKHMA nMpouecc (NepBUYHAaRA
tpoTopeakumna)primaryphotochemicalprocess (primaryphotoreaction)]:
JNeMeHTapHbIA  XMMWUYECKMIA nNpouecc, nNpeTepneBaembl 3INEeKTPOHHO-
BO3DY¥OEHHOKW MONEeKynon, NpUBOAALLMA K oBpasoBaHuo
nepsu4HorodoToNpoayKTa.

3.43 nepBM4YHbIi (choTo) npoaykr [primary (photo)product)]:
Nepen4HOE  XMMM4YeckOe  BellecTBo, oDpasywlleecda B pesyneTarte
nepsn4HOrD QOTOXMMWYECKOro npouecca M XMMWYECKM OTNWYaKwLWweecs oT
peareHTa.

3.44 kBanT (Many4eHunA) [guantum (ofradiation)]: 3nemedTapHas
YacTuua aNeKTpoOMarHMTHOro NoToKa Many4YeHns, TPaKkTyeMan © TO4YKK
apEHWA KOHUENUWK KOpNYCKYNAPHO-BONHOBOro AyanuamMa.

3.45 KBaHTOBbLIA BbIX04 (D) [quantumyield (®)]: YHwucno
onpefeneHHblx coBbITWA, KOTOpPbIE NPOMCXOOAT B Chy4ae NornolieHus
poToHa cucTemon. MHTerpansHbli KBAHTOBLIA BbIXO4 NPW 3a0aHHOW ONWHE
BOMHGLI COCTABNAET OTHOWeEHKWe Yyucna cobeiTvi (numberofevents) Kk yucny

nornowexHslx hotoHos (numberofphotonsabsorbed):

16
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A numberofevents
QL) =

numberofphotonsabsorbed

Ona oToOXMMHUYECKOW peaKkUMK:

o0 amountof reactant consumed or product formed
Juf = i
number of photons absorbed

roe  amountofreactantconsumedorproductformed — kKonuyecTeo
WM3pacxoQoBaHHOro peareHTa unu obpasoBaBlIEroca NPoayKTa;
numbers of photons absorbed — yncnonornoweHHe X4 OTOHOB.
KBaHTOBbLIW Bbixod onUcbiBaeTcA AMdeperHnansHbiM ypaBHEHWEM:

/et
Llﬂ_-p (1= 10-234M)

P(A) =

roe dx/di- cKOpOCTeE MAMEHEHMA M3IMEPRAEMON BEeNWYMHbBI (CNeKTpansHoW
Wnu NioBol Opyron xapakTepucTHEM);

q"s — KOMMYECTBO NafaloLiux (hOTOHOBR, EAUHWLbLI M3MEPEHUS MOMNk
WNKM  3KBMBANEHTHAA eOWHWLUASWHWTEWH (00 nNOrnouweHWs), B AaHHbIW
nepvod BpeMeHn (NOToK UOTOHOB, KONWYeCTBEHHOE BhlipameHwe);

A{A) — nornoweHue nNpuM OgnKMHe BoNHbl Bo3bywaeHwAa. Crporo
roBopa, TEPMWH KBaHTOBbBIM  BbIXOA NPUMEHAETCA  TONbLKO  ANA

MOHOXpOMaTWYHECKOra BO3 ﬁ}’H{,D,E HIAA,

@ — mMOMeT MCNonNb30BaThCA ONA [t]DTD[*]HZ!H'-IECHHI npousccoB UMK
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POTOXMMUYECKUX PEAKLIWA.

3.46 oaHepruva wMmany4deHun, Q (radiantenergy, Q): [MonHan
(WMHTerpaneHan) wWany4aemas, nepefaHHan WMNW NonNyyYeHHas  IHeprua
Wany4YeHWA B OManaszoHe Bcex ONWH BONH chnekTpa B onpedeneHHbIn
nepuon epemenn Q = [,Q,dA. SHeprua usny4eHna UIMepaeTcs B AKOYNAX
(O, J], ABnAeTcA npov3BegeHWeM MOLWHOCTH ManyYeHua K1
epemenn: Q=Pt, roe MoOWHOCTE W3NYYEHWA ABNAETCA NOCTOAHHOW
BENWYMHOW B paccmartpuMBaembid nepuog BpeMeHW. HaasblBaerca Takke
NYHUCTBIA NOTOK (MHTErpansHbii).

3.47 aHepreTMyeckan akcnoauuma, Hiradiantexposure, H):
MoBepxHOCTHAA  NNOTHOCTE  MOTOKa  M3nyyYeHwa  (aHepreTuyeckas
ocBelleHHocTk), E, WHTerpupoBaHHaa no BpemeHwn obnyuenws (IEdt,
ynpoweHHoe BeoipaxeHwe H = Et, roe noBepxHOCTHAA NMNOTHOCTE NOTOKA
Hany4eHmnn ABNAETCA MNOCTOAHHOW BEnNMYWMHOWM B paccMmaTpuEaeMbli
nepwogd spemenn). EQuHMua MamepeHna aHepreTUHecKon aKCno3anumum
[Ox M= (J m™)].

3.48 MOWHOCTL (3NeKTpoMarHMTHoro) uanyyenun, Piradianipower,
P}: MOWHOCTE M3NYYBHHOMD, NEPEOAHHOND WKW NONYYEHHOTD  W3NyY4eHuA,
eaMHULE uameperus [ ¢ (J s7), unu BT (W)].

3.49cuHrneTHbin kucnopon  (singletmolecularoxygen): Monekyna
CHHITIETHO BO3DYXOEeHHOro kMCcnopoga (gQuekucnopoga), T.e. Monekyna

kucnopona O, HaxXOAAWAACH B CUHMETHOM BO3BYKAEHHOM COCTOAHWW.
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OCHOBHBIM COCTOAHWEM MONEKYNbl KUCMNOpPOoaa ABNAETCA TPUNNETHoe g .

[OBa meTacTabMNbHBIX CHHIMETHBIX COCTOAHMA, obpasyiowuxcs M3
KOHDUrypaLuMK OCHOBHOMO — COCTOSHWA, ato 'Ag u 'Zg+. Mcnonbaoeanue
TEPMWMHA «CHMHIMETHBIA KACNOPOO, CUHIMETHO BO3ByWOEeHHbIW KWcnopon»
0e3 yNnoMMHaHWA XUMWYECKWX BeLUecTB He peKoMeHOyeTcA, NOCKONbKY OH
TaKKe MOMET OTHOCUTLCH K aToMy kucnopoga B 'S unu 'D BosByxaeHHOM
COCTOAHWM.

3.50 cuHrneTHoe cocTtosiHKe (singletstate): CocToAHKWe, NpK KOTOPOM
NonHoe 3NeKTPpoOHHOEe CNWHOBOE KBaHTOBOE Yucno paeHo 0.

3.51 cnekTpanbHoOe cMeleHne Nog BNMAHKMEM pacTBOPUTENA
(solventshift): CwmelweHMe 4YacToTbl cneKTpanbHOW NONOCbI XWMWYECKWX
BELECTB, CBA3@HHbBIX C WX B3aUMOOEWCTBMEM C pacTBOpPUTENEM.
BaToXpOMHGLIA COBWI, TAKKe W3BECTHLIM KaK «KpacHbIA COBWIM», OTHOCKHTCA K
COBWIY CNEKTpanbHOW Nonocel B cTopoHy Donee HWakMx dactor (Donee
ONWHHOBOMHOBYKY  CTOPOHY) B peayneTarte  B3avMMOOeWCTBHMA ©
pacTEOpMTENEeM; TMNCOXPOMHBLIA COBWI, TaKMe W3BECTHLIK KaKk «CHMHWW
COBWI», OTHOCMTCA K COBWIY CNEKTPansHOW Nonockl B cTopoHy Bonee
BbiCOKMX 4acToT (Donee KOpOTKOBONHOBYW oOnNacte) B pesynerate
B3aUMOOENCTBWUA C pACTBOPUTENEM.

3.52 cnekTpanbHbLIA NOTOK (POTOHOB, {y . spectralphotonflux, Qpa):
[poMaeogHoe nOTOKa POTOHOB, (p, B KOMWYECTBEHHOM BblipameHWuM,

OTHOCHMTENLHO AMNWHLI BOMNHbLI A. 3T0 KONWYecTBO MOXeET DblTh onpegenaHo
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npv AenedHun qp, Ha KOHCTaWTy ABOragpo, NOCNe 4Yero WUMeHyeTcs

«CNeKTpansHblA NOTOK (DOTOHOB, KONMWYECTBEHHOE BbipaXeHuwer, CUMBOIN
q - 3 P |

Qnpi  EOWHWLBI mamepenma CK (SI) [mone c M (mols m }],

"um (einsteins 'nm ).

BHECHMCTEMHAA eWHKLA [3UHIWLUTEWH C
3.53 cneKTpanstHasn NMNOTHOCTL noToKa thboToHOB,
E-:(spectralphotonirradiance, Eeg,): [llpou3eogHoe nNNOTHOCTH NOTOKA
cboToHOB, Ep, OTHOCUTENEHO OANWHBI BONHBI, A. KONMYecTBEHHO MOXET BeiTb
BhlpakeHa nytem nenedua Eg, Ha KoHcTaHTy ABOragpo, nocne 4ero
UMEHYETCA «CNeKTpansHas NMNoTHOCTE NOTOKa DOTOHOB, KONWYEeCTBEHHOoe
BbipaweHwe», cuMBon E.p,, eduHuubsl uamepedws CW (S1): [mone ¢’ m™
[mﬂls'1m'3}], BHECWMCTEMHAA e0WHNLAE: [3RHLITENH ¢ M Hm
(einsteins 'm*nm™)].

3.54 cnekTpaneHas MNMOTHOCTL NOTOKa wManydyeHua, E,
(spectralirradiance, E;): [NpowaeogHoe NNOTHOCTW NOTOKa WanydeHws, E,
OTHOCHUTENBHO ONWHBI BONHBI, A. EQMHKUEl M3amepeHua [Br M N BT M7 HM
1 {Wm'a, unu Wm'* nm'1]].

3.55 TpunnetHoe cocTtosHue (fripletstate):CocroaHue, npu kotopom
NoNHOE 3NeKTPOHHOE CNWHOBOE KBAHTOBOE YWCNo pasHo 1.

3.56 anuHa BonHel (A) [wavelength (A)]: PaccTtoasne, namepaemoe
BAONbL NWHWK pacnpocTpaHeHWa BONH, Mexdy OBYMA COOTBETCTBYIOL MMM

TOHKaMKM Ha COCedHWUX BONHAX. ﬂﬂHHEi BOMHEl 3aBWCAT OT Cpelbl, B

KOTOpPOW BOMHA PacnpocTpaHAeTCa.
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3.57 BonHoBoe uwncno (o, v) [wavenumber (o, wv}]:Benudunua,

oBpaTHaA ONWHE BOMHBL, A, MNKW YWMCNY BONH Ha eqWHUUY ONWHBI BAONB
HanpaBneHUA pacnpocTpaHeHWA BOMH; eaMHULE waMeperua [m ' unu

em” (m” wnuem)]

3.58 KCeHOHOBan namna (xenonlamp): McToYHKMK
ynbeTpadguoneToBoro, BvaMMmorce W GnukHero WHQpakpacHoro ceera,
BO3HUKAKLWErD NpW 2MeKTpUYeckoM paspsie B KCeHOHEe No4 BLICOKMM
OaBneHuem.

4 MpUHUMNBLI KCCNegoOBaHUA

B HacToAuwem pasfene paccMaTpvBAKOTCA MeToAbl MCCNeaoBaHua,
a TaKKe  HeKoTOopble  JaHHble Wunu uHpopMauMA, 3aBucAllMe oT
KOHKpPEeTHbIX TpeboBaHui.

4.1 KoHCcTaHTy CKOpPOCTH peakuuy npamara otonvia MenbiTyeMblx
XMMUYECKWX BeLlecTE onpefensnT B nabopaTopuM C WCNONb3OBaAHWEM
KCEHOHOBOW (OyroBor) namnsl ¢ (DUNETPaMM UMK CONHEYHOro obnydYyeHus,
W 3KCTPanonupyrT ONA YCNOoBWMHA WCNLITAHWA B NPUPOOHOW BOOHOW cpege
(kceHoHOBaA gyroBas namna ¢ QUOLTpaMK, OrpaHWYrBaLWKMMK
Hany4yeHue <290 HM, YNOMWHAETCA B OCTanbHOM [OOKYMEHTE Kak
KCeHOHOBaA namna).

4.2 PaccmaTtpueaoT nyTW  nNpeBpaledHns W MOeHTUYHOCTb

HCNEBEITYEMBEX XUMMHWYECKHX BELWECTE, KOHUeHTRpaUWK, CKOPOCTH DﬁpEEGEEHHH
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W pacnaga npoayktoB dhotonpeobpa3oBaHuAe B peayneTaTe NpAMOro
droTOnMza.

4.3 B kavyecTBe OONONHWTENBHOW 4acTW B HacTOAWEM cTaHpapTe
paccMmaTpuBaeTcs KBAHTOBbLIM BbIXO4 W pPe3ynNeTUPYHLWAA pac4eTHas
KOHCTaHTa CKOPOCTH NpAMOro hoTonu3a UCNeITYEMbIX XUHMHUYECKUX BELECTE
ONA pasnUYHblX THNOB BOAOEMOB, pasnuyaemelX no rnybuHe v ocnabneHunio
CBETAa, B 3aBMCMMOCTM OT Ce30HHbiXx akTOpoOBE W WHTEpecyYrLWnx
uccnepoeartenen reorpaUYeckx WKHPOT.

4.4 HacTtoswwui ctaHgapt paspadoTtad No NPUHLKMNY MHOTOYPOBHEro
vccnenoeaHnA. Kawaeld ypOBEHb OCHOBAH Ha pe3ynbTartax npelblgywero
ypoBHA. Cxema MHOIMOYpPOBHEBOID nNogxoda K MCNbITAHWMAM  NPAMOTo

d]DTGﬂHEE XMMHYeCHWX BellecTs NpejcTaBneda Ha pUCyHEE 1.

22
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LoHITSHTH CIODOCTM PESTLME

A

ZDENA NTMTEPEERSLE I'Hr
E [ESVIETETE
SOTONKZR

-fEa.-.a.rer,-"'

e

YROEEH= 1 SKCIEDMKEHTANERDS
HeCNENDSadKE
JTpSTENSRNE KORCTENTE CHOPOCT
DOTONREE B TEuSaps 30 LeEd NeTeED
e g TRl g (U

HET

WP ATy TR EpRLEE
E pexyariaTe
oA

cE30 e

OPuMOoHANEHD

PagueT KORCTAHTE CROPOOTE $HTDMEsa
T BpEwERE DOMyRpeEpasesin Fisonngn
¥ MIEHTADRAER DCHOBERG! POy CTDe.
npEEpaLEkeR RoasecTRE > 10

O MPASEHEHEOH S5

:'r.FE,J.tI'E".I'E LE-AFNTRECTD EEino s

DETUET BOFCTERTD TROpCoTH !1!:\1&'"-\3\!.
0 SEENErE AT T REERaErER

MpAMol BoTenns
HECVWSCT B2 a1l

Pucynok 1 - Npegnaraemas cxema WenelTadHua npaMoroe doTonuaa,
WMensiTaHWe NpoOBOAMTCR B YCNOBUAX NETHEND CONHEYHOro obny4eHna, npu
YepegoBaHui ABeHaquaTMHAacoBblX NepUoboE CBETa U TEMHOTLI B TededHue 30

OHER.
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4.5 KuHeTU4ecKoe ypaBHeHWe peakuun NepBOro nopsagka npw

npaMmom oTonuie

4.5.1 CrOpOCTE CHMMEHMA KOHLUEHTPaUWK MCNBITYEMBIX XMMMYECKUX
BELWECTE NpW WCccneacBaHuuw npamoro ¢hoTonw3a, Kak npaBwuno,
paccYMTbiBAETCA NO KMHETWYECKOMY YPaBHeHWID peakunu NnepBoro nopagka
(HanpMmep, JaHHble BpPEMEHHbIX PAOOB  COOTBETCTBYHOT  MOAENW

KMHETUYLCKOro YpaBHEeHUA peakuui Nepeoro NopAaka):

de (1)
SR, SN
dr €

WHTEerpupoBaHHan dopma ypaeHeHna (1):

c=c, -exp (—k 1) (2)

Bug ypasHeHna 2 nocne norapugmuyeckoro npeobpasoBaHua:

In(c)y=In(c,)—k - ¢ (3)

KoHCTaHTa CHOpPOCTM peakuMy nepBoro nNopaAgka onpefensercs ¢
WUCNONBE30BAHWEM HEMNWHEeWHOW perpeccUoHHoW Mogenu Ans  OaHHbIX,
COOTBETCTBYIOLWX YpPaBHEHMIO (2), UNW NUHEWHOW PErpeccHUOHHOW MOAEenu
ONA OaHHbLIX, COOTBETCTBYOLWMX YpaBHeHWD (3).

Bpema nonynpespaleHMa moxeT ObiTe onpegenedHo, NoAcTaensas
KOHCTaHTY CKOPOCTW peakuWM Nepeoro NOPAOKa B CNeayiolleM ypaBHeHWM:

24
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bypg =g~ (4)

rae c - KoHUeHTpauWA WCNeITYEeMOro XUMuYeCckoro eelecTea B MOMEHT
Bpemenu t, [Mone n ' (molL™7;

Cp - Ha4dYalNbHaA KOHUeHTPpaUWMA WCNeITYEMOINo XMMAYECKOro BellecTBa
B MOMeHT Bpemenu t=0, [mone n ' molL];

k - KOHCTaHTa ypaBHeHWs peakuny nepeoro nopaaka, [c''s™ ;

t - Bpems, [c, s]:

t12 - BpEMS NnonynpeepalleHusn, [c, s].

Mpumeywadue - ObbMHD [ONKHA WCNONL30BATLCA  MEXAYHapoOHaA
cucTema eawHuy, uamepeHua CKH (Sl). Tem He medee, B ypaBHeHWAX B npegenax
HACTOALWEro cTaHfapTa edWHWUbB W3MepeHWs BpeMeHd NonynpeBpalleHWs BelwecTs,
KOHCTAHTEl peakuUuM Nepeoro Nopsgka W equHWUB M3MEDEHMA NMOTHOCTH DOTOHHOMD
MANYy4YeHWA NpedcTaBneHsl B YUCNEHHOM  BbipaMeHuW  (ONA  HarnagHocTw),
npeacTaeneddsie B [cyT, eyt (d, d7)], u [em” eyt (em™® d )], cooTeeTcTREHHO. Tem He
MEHEE, MOMYT WCNOMNL30BATLCA APYIMEe enuHWUBl MaMepeHus, Hanpumep, 4acsl [
{hours, h)] wnu cekyHael [c (seconds, s)], ecnu OHW BXOOST B COCTAE  YDABHEHWA.
MoHATHE «KOHUEBHTpaUWA» WCNONbL3yeTcA kak abbpeBwaTypa ONA KONWUYECTBEHHOro
BbIPAMEHWA KOHUSHTPAUMK BELWECTREE C eAHMLEN MAMEDEHKHA [MONL N ! {molL 1]]. nns

Gonswen ACHOCTW, KOHCTaHTa CRODOCTH pedkuly NpamMorg {bGTﬂﬂHEEI ﬁ}fﬂET HaaklBaTLCA

kel vmen B Buay Ke) Ha NPOTAMEHWW BCEro OokyMeHTa. EguHWubl WaMepeHus,
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WCNONb3yeMbie BHACTOALEM OOKYMEHTE, W OTKNOHEHMA WX OT cucTemsl S| (CKH),

NpUeefeHsl B NPHMNOXEHIAK A

4.6MNpamon choTonunz

4.6.1 Ona Toro, 4tobel B pe3yneTate npamoro ¢otonyaa Npousowno
npeobpasoBaHe MONEeKyNnbl XUMWYEBCKOrD BeLlecTBa, [JOMKHO npexne
BCErD NPOW30ATH nornoweHne dortonalos). MNornowedwe doToHa(HOB)
MOMEeKYNoOW Bbi3bIBAET MNEepexon MoNekynsl BewecTBa W3 OCHOBHOMD
3NeKTPOHHONO COCTORHWMA B OOHO W3 3NEeKTPOHHO-BO30YKOEHHbLIX
COCTOAHMKA. YToBbl GbITe NOrMNOLWEHHOW MONEeKynoW, 3Heprua QoToHA
(koTopaa obpaTHO nponopuWMoHantHa erc OnNWHe  BOMHbLI)  OormkHa
COOTBETCTBOBATE Pa3HWLE MENAY OCHOBHLIM W OOHWM W3 3NEKTPOHHO-
BO3DVKOEHHBIX COCTOAHMA mMonekynel [12]. B npenenax onvHeonH Y-
BUOMMOro guanasoHa (290Hm-800 Hm), monsapHas aHeprva QOTOoHA NEXKUT
BamanazoHe oT 150 kb monb' npu 800 HM Ao Heckonwko Gonee 400
K Monk npu290um [11], [21].

4.6.2 lMornowenwe ¢oTOHA ABNAETCA HeobXxoAWMbIM, HO 4acTo
HEOOCTATOYHLIM  YCNOBMEM  ONA  TpaHcopmauud  (npeBpaljeHus)
MOMNeKynbl B peayneTaTte npamoro gotonuaa [12], [14], [21]. MNpexge ecero,
BENWYMHA NOMNOLWEeHHOW 3Hepruy gonwHa ObiTe OOCTATOMHOW AnA ToOro,
4YToBbl BLIZBATL NpeBpalleHWe MOMekynsl NyTeMm paspbiBa XMMWYECKWX
CBA3EN, NeperpynnupoBKKY, OKUMCIEHWMA WNW BoccTaHoBnedud. Kpome Toro,

droTonpeepalleHMe ¢ 0BpA30BAHWEM HOBBIX MONEBKYNADHBLIX CTPYKTYD
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NOMKHO  KOHKYPMPOBATE € TakMMW  BO3MOMHBIMKW - NpoUeccamu

Ne3aKTUBALWK, Kak Tyweduwe W aApyrue BesbianydyaTenbHbie 1
paguaunorHble npoueccel. CnegosatensHo, 0onAa Bo3bywaeHHbIX hoToHOM
MONEKYN, KOTOpbIE HA caMoMm fene noaseprawTcAadoTonpespaleduio (a
WMEHHO, KBaHTOBLIA BbIXOO), KaK nNpaewno, ropasfo mMeHblle 1 (0Bbl4HO <
0,1 »w wHorpa <0,01) [14], [22]. MexaHWCTHUYECKME AaCNeKTel peakuui
poTONpeBpalleHMds Ha MONeKyNApPHOM YPOBHE BbIXOAAT 38 pamkM
HactoAwero cradgapTta (o, [23] gns nonydYeHWAa  OONONMHWTEeNsHOW

WHpopMauniK).

4.6.3 MoxHO nokazaTe, 4YTO ANA onNTU4eckn pa3baeneHHoOro pacTeopa
XMMUYECKOro BELWEeCTBa B YucToWn Boae (nornoweHne A.< 0,02 nprn A 2290
nm), NOABEPrHYTONO NONUXPOMHOMY CONMHEYHOMY WANYYEHWKD Bbille ANWHGbI
BOMHbl 290 HM, ABNAKLWENWCA rpaHWUuen COMHEeYHOro WanyyYeHwusa vy
NOBEpPXHOCTHM 3eMnu, KOHCTAHTa CKOPOCTHM peakuud npamore doTonuaa
(pacyeTHbIM KBAHTOBBIW BbIXO HE 3aBMCWUT OT ANWUHBI BONHGBI) onpeaenfeTcs
YpaBHEHWAMK, npueedeHHeiMM B [12], [14-18] (cm. npunoxenwe 2,

Npov3BodHblIe BheIDpaHHBIX YypaBHEHWA):

i
k-=2,3'—¢'2 e 5
o Bﬂs S.-’. A { II
= 293

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 35/ lg?
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

MOCT 32434-2013

rae

kg - KOHCTAHTa CKOPOCTU peakuuu npamoro dotonusa [cyT {d'1 11

@ - KBAHTOBLIA BbIX0 (HE 3@BUCALLMK OT ONWHLI BONHbI);

Ex - MONAPHBIA ABCATUYHLIN KO3MMMUUMEHT NornoweHus [n MONb ' CM
"(Lmol'em™"'] npu anuHe BonHLl A;

lgx - NNOTHOCTE nagawwero notoka GOTOHOB (KONWYECTBEeHHOEe
BolpaweHwe) [Mmone cm™ cyT' (mmolem® d")] npu ueHTpWpoBaHHO
ONWHE BOIHbI;

1- AnwHa nyTv CBETOBOMO Nyd4a [cm (cm)] (ANWHa ONTUYECKOro NyTH);

Dsys - rnyBuHa obny4eHHOW cucTeMel [cM (cm)], paBHaA OTHOLIEHMWIO

obbemy oGNy4eHHOW CUCTEMbI K NNoWwWaaW BO3ABWCTBWA Nafatollero

Hianyd4eHWA.

MpumevwadHue -Yned ypasHenuwal/ D,,. cokpawaeTca ANA NPAMOYIONLHBIX
hoTONUTHYECKUX  KIOBET, NOABepraembix oBNy4eHWD KCEHOHOBOW  MaMmnod, ang
kotopelX Dy = Do OaHako aTo HE MOMET DObiTk ASWCTBMTENLHO ana
UMNUHAPUYECKMX WMNu Nbeix gpyrmx  KioBeT  anA oTonuia, nogeepragmMblx
BO3OSWCTEMKD conHeqHoro obnyyesusa, rge gnuHa ceeToBOro nyTw wmeeT Gonee
CNOKHYK 3ABMCHMOCTE OT rMyBuHbl (TONwWHE) oBnyydenHol koeeTol (D). MeTogel
anA onpefensHWA  ANWHLL NYTW CBETOBOMO nNyd4a B UWNWMHODUYECKWX AqYedsax,
obNy4aeMeIXKCEHOHOBOW AYroBoW Namnod c duneTpamu,npueegens: B8 [12], [17)
[nuHa nyTu CBETOBOrD Ny4a, onpegenAeman, kak @yHKUWA rmyOuHbl cucTemel, D,

nogeepraemMold conHevyHoMy obnyyeHuo, npueegeda 8 [12], [18]. Kpome Toro, cneayer
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OTMETHTE, Y4TO EChM KE3HTOBRIM BLIX0O4 He 33BWMCHMT OT ONWMHB! BOMHBI, cnegyet

HMCNONbL30BaThL ypaBHEeHKe (5).

4.6.4 YpasHeHwe (5) npUuMeHAETCH KaK ONA CONHeYyHoro obnyd4eHuns,
Tak M o0bOny4eHWa KCeHOHOBOW namnol. OaHako cnegywulee ypasHeHue
YacTo WCnonek3yetcs AnNd onpefeneHus KOHCTAHTL CKOPOCTH peakumnu
npamorce cotonuia AnNA  onTudeckk  pasfaBneHHbIX  pacTBOpPOB
HMCNbITYEMbIX XMMW4YECKMX BELEeCTBE B 4YWCTOW BoOde B (OTONWMTUYECKUX
KIOBETAX WNK B NPUNOBEPXHOCTHLIX, NPUPOAHLIX BOAAaX, NOABEpraemMbix
conHedyHoMmy obnydeduno [2], [12] (cm. npunoxenwe b, npouMzeoOHGbIE

BbliDpaHHbIX YypaBHEHWIA):

A=800 (6)
Eiisotary = P Z Eg oy,

A=290

rOe kejsom,)- KOHCTAHTA CKOPOCTH peakuuM npavoro goTtonuaa
-1 -117.
feyr™ (d™;
@ - KBAHTOBLIA BeIX0A (HE 3aBUCALLMK OT ONWUHBLI BOMHbI);

Ex- MOMNAPHBIA OBCATHUYHLIA KO3MUUWEHT NOrMoweHun

[n mons em™” (Lmol'em™)] npu AnuHe BonHb! A;

L, = 3HayeHWe CpeaHecyYyTOYHOW NNOTHOCTM COMNHeYHoro noToKa
= -1 5 =
(DOTOHOB, B KONWYECTBEHHOM BbipakeHuu [Mmons cm™ cyT ' (mmolem5d)]

B MHTEpBane AnuH BonH AA Npw UBHTPUPOBAHHOW AMNWHE BONHLL A
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4.6.5 YpaeHenna (1), (5) 1 (6) nokaabiBawT, 4TO KMHETWKA peakLnM
npamoro oTonM3a TeopeTHYecKM ONWCLIBAETCA YDaBHEHWEM MepBoro
nopsagka TONbLKO TOrOa, KOrga 3HavYeHue nNNoTHOCTM NOToKa (QOTOHOB
OCTaeTcA MNOCTOAHHOW BENWUMHOW B TEYeHWe ANWTEeNLHOro BpEeMeHMW.
MnoTHOCTE noTOKa QOTOHOB, MCXOOAWMX OT KCEHOHOBOW namnel nNpu
moBoi NaHHOW ONWHe BONHbI, 06bIMHO OCTaeTCA OTHOCHTENBHO NOCTOAHHOW
B TeyeHWwe AONWTEensHOro BpemMeHu. 3To ABNABTCA OAHMM M3 OCHOBHbIX
npevmMyLIecTB MCNONbL30BAHWA KCEHOHOBOW OYrOBOW Namnel ¢ dvneTpom. B
TO Xe BpPeMsA, NNOTHOCTL NOTOKA COMHEYHOro Wany4YeHus QOTOHOB Npwu
mobor [OaHHOW ONMHE  BOMHbL  MEHAETCA UWKNWMYECKM B Te4YeHue
OBafuUaTHYeTeIpeX4acoBoro nepruoaa. Tem He MeHee, JaHHbIg, NoONYYeHHbIE
Ha OCHOBaHMW WCCNefoBaHWW, NPOBEAEeHHbIX B YCNOBWMAX eCTeCTBEHHOro
CONHEYHOro cBeTa (B KOTOPbIX KOHCTAHTA CKOPOCTM peakuMy oTpaxaer
cpeaHee 3Ha4YeHWe 3a Becbk Nepvol WCCNeNoBaHWA), Kak npasuno,
COOTBETCTBYHOT  KOHCTAHTE  CKOpPOCTHM  peakuuy nNepeoro  nopagka
OocTatodHo xopowo. [puydvHa 3akniYasTca B TOM, 4TO M3MEHEeHWS
KOHCTAHThH! CKOPOCTWM peakuMi Nepeoro Nopsaka BO BPEMA NPOBEAEHWA
WCCnenoBaHuA, ABNAKOTCA, Kak NPaBMNo, OTHOCHMTENbHO HEBONbLIMMK, W
HOCAT HecucTeMaTH4YeCKWW XapakTep. 370 ocobeHHO akTyaneHo AnNS
WCccnenoBaHuK, NPOBOAWMMBIX B TEYeHWe OT OOHOW 00 HEeCKONbBKWX Hedenb
UNK B TEYEHWE OBYX - YeTklpex YacoB B CcepeWHe OHRA, HO He MOoXeT DbiTh

NeRCTBUTENBHO an# MCcnejosaHKnA npoaomeHTeNbHOCTBIO aT
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YeThIpeXYacoB A0 HEeCKONbKUX OHeA WNW OANA Tex WccnefoBaHwd, KoTopele

npoBogATcs B TeveHne 30 gHen.

4.7 CpogHble [faHHble © npegnaraeMoM MHOMOYPOEBHEBOM

HoccnegoBaHd NpyU paccMOTpeHWMKW aCnNeKToB NpAMOoro CIJI'DTDHHEE

4.7.1¥poeeHb 1: TeopeTuyeckoe paccMoTpeHue

OueHKa MakcMmMmanbHO BOIMOMHOW KOHCTaHTLI CKOPOCTW peakuuu
npamoro  goTonuaa ANA  MCNBITYEMBIX  XMMWMYECKWX BellecTs B
NEMNOBEPXHOCTHLIX  BOAAX  NPUPOOHLIX  BOAOEBMOB  MNPOM3BOOMTCA
cnegytowum obpasom: M3MePAINT MONAPHLIA KO3MUWUKWEHT NOMOLWEHWA B
avanazode ot 290 pgo 800 WM, a Takke WMCnNonb3ywT TabnuyHble OaHHbIE
COMHEYHOrD WM3NYy4eHWA ONA NeTHero BpeMeHW roga v (KenartensHo) ans
reorpacuyeckor Wupotsl 40° unu 50° npw  Tex ke cambiX ONWMHAX BOMH.
PaccunTeiBalOT MaKCMMansHO BO3MOMHYIO CKOpOCTeNpAMOro ¢otonunaa,
npeanonaran, 4To KBAHTOBbIA BbIXO4 B ypaBHeHWWM 6 paBeH eauHULE, W
3aMeHAIT MONAPHbIe KO3 @UUMEeHTL NornoweHns M TabnuyHele sHa4YyeHuA
NMoOTHOCTKW COMHEeYHOro noTtoka hoToHoe, L, B ypasHeHwwn (6) [2], [12].
OnpegenaoT COOTBETCTBYIOLWEE Bpems nNonynpespalleHns WCNbITYeMbIX
XMMHYECKUX BewecTs. Ecnu nepuog nonynpespaweHua= 30 CyTok,
fancHerwee ocyllecTeneHke npamoro otonuaa He npovssoguTcea. Ecnu
nepuoa nonynpeepaweHna coctaenaer =30 cyTok, cneqyeTt nepelT Ko 2
YPOBHK (3KCNEpMMeHTaneHoe UccnenoBaHue).

4.7.2 YpoBeHb 2 — JKcnepyMeHTansHoe UCccnenoBaHue
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4.7.21 Onpenenexdune KOHCTaHThI CKOpPOCTH peaxLnm
npsmorodoTonMaa

OnpepenaiwdT CKOPOCTE CHUMEHWA  KOHUEHTpauuw, a Takke
COOTBETCTBYIOW YK KOHCTAHTY CKOpPOCTWM peakuun npsamoro doTtonuaa
WUCMBITYEMBIX XMMWYECKWX BelecTe B BoaHom OydepHom pacTsope,
noagepraemelx oGnNy4eHWD KCEHOHOBOW OYroBOW Namnon ¢ ouneTpamu
(pekomeHgyeTcA) WNKW  CONHEeYHbIM CBeToM. MCnoneays 23Tu OadHble,
OUEeHWBAIOT nNepwog nonynpespalledHns  XWMWYeCcKWX  BellecTB B
peaynerate obnyd4eHua COMHEeYHLIM CBETOM B NeTHUW nepuon
NPUNOBEDXHOCTHLIX  BOQO npupogHoro Bogoema. Ecnw  nepuog
nonynpeepaweds coctasnaet =190 cyTok, gansHellWee ocylulecTBNeHne
npamoro ¢oTonuaa He npouasoguMTcA. Ecnv nepwon nonynpeepalleHdHus
coctasnaer <190 cyTok, cneayeT onpegendTe OCHOBHbIE NPOAYKTHI
npeepaweHna (TpaHcopmauwu). OnuWoHaneHOW 3agadeld ABNAETCH
OONONHWUTENBHOE ONpefeneHue KBaHTOBOID BbIX0aa.

4.7.2.2 NneHTUdHUKaLWA OCHOBHbIX NPOAYKTOB NpespalleHMs

OnpepensoT ckopocTe 06pa3ceaHMs W, NO BOZMOMHOCTH, CHUMEHWA
KOHUEHTPaUMW NpoaykToB OTonpeBpalleHna UCNbITYEMBIX XMMUYECKUX
BEWecTs B BoaHoMm OydepHom pacTBope, nogeepraemblx o0BNy4eHuio
KCEHOHOBOW [OYroBoW namnod ¢ dQuneTpamu  (pexkoMeHOyeTcs) WM
conHevdblim ceeTom. [lanee BeIAENsOT W WOEHTWDULWMDYIOT OCHOBHBIE

NpoOykTel NpespalleHnA. CornacHo HacTOALWEMY CTaHOapTy, OCCHOBHBIMA
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npoaykTamu npespawedua cuutawT 10% OT KONWYecTBa NPUMEHEHHbIX

TECTUPYEMbBIX XUMWYECKMX BelWecTB B oOTOenbHbiXx o0Opasyax 8 nwboe
Bpems oTBopa npob.

4.7.2.3 OnpeneneHve KBaHTOBOrD BbIXOOAa W €ro WCNoNb3oBaHWE
OnA  pacyeTta KOHCTAHT CHKOpOCTM  peakuww npsamoro  dhotonuaa
{onuWoHaneHo)

OnpepnenaT KBaHTOBLIM BbIXOO peakunMyn npamoro gortonuaa
UCNBITYEMbLIX XMMWYECKMX BelecTe B BoaHom DOydepHom pacTBope,
WCNOMNb3yA MOHOXpOMaTW4eckoe Wanydenwe [12], nonuxpomarvyeckoe
uckyccTBeHHoe wuanydedue [8] wnu conHeddblt ceeT [2]. KoHcTaHwTa
CKOPOCTW peakuuu nNepBoro nopaaka npamoro GoTonpespalleHus M,
CNegoBaTeNsLHO, BPEMSA MHU3HW MCNBITYEMBIX XMMUYECKMX BELECTE B Boge,
MOryT BbiThb pacc4MTaHbl M3 BENWYWHBEl KBaHTOBOro Bbixoga [18], [24].
MNoaTtomy, Kak TONbKO  KBaHTOBBIA 4 BbiXxog Oyoer  onpefenes,
paccYUTBIBAKOT CKOpOCTW NpaMoro oTonuaa v nepuo NonynpespalleHna
HUCNBITYEMbIX XMMWUYBCKWX BEWEeCTB AnA NibbiX TMNOB NOBEPXHOCTHLIX BOA

NPUPOOHBLIX  BOAOEMOB, XapakTepusyemblXx rnyBuMHOW BOoaoema W

ocnabneHnem ceeTa, BpeMeHeM roga v reorpadmuyeckon WWpoToM.

MpumMmevwaHnue - [na obpaboTkn QaHHLIX WCCNEeAOBaHWA NPAMOro
POTONKM3IA pEeKOMEHOYETCA WCNONL3IOBATE TAKME KOMNLHOTEpPHBIE NPOrPaMMb!, KAk
GCSOLAR [18] vnn ABIWAS[19], [20]. Bepcuw nporpammel GCSOLAR moxHO
nonyunTe B «CenterforExposureAssessmentModeling (CEAM)»; MHTEpHET-MCTOMHMK

hitp://www.epa.goviceampubl’'swater/gcsolarindex. htm.
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Bepcuw nporpammel ABIWAS momHo nonyyuuTe 8 MHCTUTYTe @payHrodepa no
MONEKYNAPHOM BrONOrM M NpUKNagHOR SKONOTAW
{TheFraunhotferinstituteforMolecularBiologyandAppliedEcology., 57377 Schmallenberg,

Germany).

5 MpumeHeHue HacToslWero cralHgapra Aans npoBegeHvn

MCNbITAHUA

5.1 HacTtoswui cTtaHgapT NpUMEHABTCA K XMMWYECKUM BellecTeam,
ONA KOTOpbliX pa3spaboTadHbl W, ecnM 370 HeobxXoavMo, BaNWOMPOBAaHGI
aHanWTUYeCKWe MeTOAbl, XapaKTepu3yllWMeca O0CTaTOMHOW TOYHOCTBHD
W nNpeunswoHHocTe. Ecnu  HeobxoOuMmbl fOaHHbE O Npoaykrax
npeBpawleHna, ONA HUX Takke J0oMkHbel ObiTe AoOCTynNHbIpaszpaboTaHsl
ajeKBaTHble aHanUTHYeCKHe MeTobl.

5.2 ECNW HEMOHHBIE UCNBITYEMBIE XMMWUYECKME BELLECTBA B KakoW-TO
CTeneHu NoABepHEHbl MMAPONK3Y, WCNBITAHWA MOTYT CYMTATbLCH
npoBefAeHHbIMKU HaanexallMm obpazom Qo0 Tex nop, Noka On\ pacyerta
CKOPOCTH TMAOPONM3a WCNONbB3YETCA B KA4YeCTBE KOHTPONA TemHoBan dhaza
uccnegoeaHua [2], (4], [5]. MeneiTanua hoTonuia A0oNKHs NPOBOAWTLCA NPM
3HavyeHuax pH, Npv KOTopbiX CKOPOCTH TMOPONM3A XMMHWYECKWX BELECTB
cBefeHa K mMuHamymy  [5], [25]. KoHcTaHTa CcHOpOCTM  peakuuw,
onpefensemMan ¢ UCNonNb3oBaHWEM KOHTPONbLHOW TEMHOBOW dhasbl, NoMmkKHa
ObiTh WOBHTUYHA KOHCTAHTE CKOPOCTW rMaponu3ia U MoxeT ObiTh BolYTEHA U3

obUlero 3Ha4YeHWA KOHCTAaHTLI CEOPpOCTH peakuMi, GﬂpEﬂEJ’IE‘HHGﬁ anAa
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ofny4YeHHbIX pAcTBOPOB C UENbD NONYYEHWA KOHCTaHTbl CKOPOCTW peakuuu

npamoro  ¢otonuaa. OgHako, B HEKOTOPbIX CNy4asx, WCNbITyeMble
XMMUYECKME BellecTBa MOryT noaeeprateca ObicTpoMy ruaponuay (1. e.
nepwoj nonynpespalleHna B NPOLECCe TMAponMaa coctasnaer <1 cyTok) B
YCMOBMAX 3KOMOTMYECKW NOAXOAALWero avanasona sHavyeHuid pH ot 4 oo 9
npu 20°C-25°C [26]. B Takux cnyyasx, usydeHue OTONMIA OOMKHO
NPoOBCAWTECA C PACCMOTPEHWEM OCHOBHBIX NpoayeTos rmaponuaa (210% ot
KONUYEeCTBa MNPUMEHEHHLIX WCNBITYEMBIX XMMMYeckux Bewects). [OnA
HEMOHHLIX WCMNbITYEMbIX XWMMWYECKWMX BELlecTB, pPacTBOPWUMLIX B BOOAE, HO
KOTOpblE HEe TMAPONUM3YINTCA B BoAe, OTONWM3 MOXKeT NPOBOOWMTBCA B
YWCTOW BoAe, 4TODkL!I M3beMaTe BOSMOXHOID BNMAHKA BydepHblx BELECTB.
5.3 McneiTaHwe He NpUMEHRAETCH B OTHOLWEHWKM BbICOKD NeTy4ux
COEOAMHEHWW, TAKUX Kak yMWradTel W HEKOTOpbie OpraHv4yeckue
pacteopuTeny. TeM He MeHee, B HEKOTOpbIX CNy4yasx, Korga, cornacHo
3aKoHy [eHpM, NOCTOAHHAR (KOHCTaHTa paBHOBEBCWA Nepexofa BellecTea
M3 pacTeopa B rai) ANA MWCNbITYEMbIX XUMWYECKMX Bewecte W [ wunu
oMMOaeMblX NPOAYKTOR NpeBpalleHMsa MOXET YKA3biBATh HA BOAMOMHOCTh
OOBONBHO 3HAYUTENBHOW CKOPOCTM MX MCNApeHWA M3 BOAbI, MCCNedoBaHue
BCE ME MOMET CHMTAThCH BbINOMNHABMbIM Hagnexauwum obpazom npu
YCNOBKMM, 4TO OyayT nNpeanpuvHATE  3aUWTHbIE Mepbl.Takve 3allWTHbIE
Mepbl BKNKOYET  WCNONb30BaHWE  MWHMMAaneHoro  ceobopHoro

npocTpaHcTea (head-space) Hag nNOBEPXHOCTBLH) MWOKOCTM  (BOOLI),
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pABHOrO pasMepy WMIONWPpYKHLWed NpoKNaakKu B KIKOBETAX, MCNoMNb3yeMbix
aona npoeegeHya oTonuaa, 4Tobel MMHUMW3MPOBATE NOTEPM MNK 3axBaTt
neTy4ux BelwecTB BO BpemAa uccnenoeanua [2], [4]. 3axear neTy4mx
sewecte ©Oyner a3arpygHeH, ecnu otbop npob ocywecTtenaeTca C
NpMMEHEHMEM 3aWWTHBIX Mep npeuMylwecTBeHHO w3 BonelWworo 4ucna
Menkux QOTONMUTUYECKUX KIOBET, @ He NPy WCNONL30BAHMK anWKBOTHOTO
otbopa npof w13 meHbwero 4yucna Oonee KpynHelX  COCYOOB ANA
nposeneHus McneliTadkid. [Ana ewinonHeHusa otBopa npof B 3ToM cnyyae
peKoMeHOyeTcA  WMCNONb3OBaTe  COOTBETCTByWWee  obopynoBaHue,
noaofHoe aKcnepMMeHTaneHoOW ycTaHoeke, npenctasnedHor Pyaso (Ruzo,
[27]).

5.4 McnelTyemble  XMMWYECKME BellecTBa, B TOM 4ucne Te, B
KOTOpble BBEOEHbl PAaAWOaKTUBHBIE M30TONbl, MOMYT ObiTe MCNONBL3OBAHBI
Ona  vaMepeHvA cropocTW droTonpespaweHda. MedeHole KWaoTOnamu
MaTtepuanel HeobxogwMmel ANA KM3y4eHUs nyTed oTonpeBpaleHa M
ycTaHoBneHws BanaHca maccel. Kpome pekomeHayemoro waotona | C
MOrYT WMCMNONB3OBATLCA WM APYrve u3oTonel, Hanpumep, ~C, N, *P. Mo
MEepe BO3MOMHOCTH, aTOMbI-METKW O0MKHbBI GbiTe BBEAEHb B Hawbonee
cTabUnNbHYK Y4acTb (4ACTW) MONEKyNbl. XMMWYECKAn W paguoXMMKUYecKan

YUCTOTA MCNBITYEMBIX XMMWYECKUX BELWeCcTB Jon#Ha belTe He meHee 95%.

[TpuMevyaHWe - Hanpumep, ecni MCNLITYEMOE LUWMKNWUYECKOS XMMUMECKDS

BEWECTBO COOEDMMT OOHO KONbUO, TpeGyeTcA BEEOEHME MEYEHOrD W30TOMa B 3To

36
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KOMbLO,; ECAKM UCNBITYEMOE XMMWYECKOE BELecTBO COOEpP#MT OBa Konbua unw Gonee,
MOMYT NOHaO0BMTLCA OTAENEHLIE UCCNSO0BAHWA ONA OUSHKK Cyabbbl Kamooro Konsua
W NONyYeHWA COOTBETCTBYWIWER wHdopmauwkw 06 ofpazosadvi  NpoayKTOB
poTONPEERALLEHMA,

5.5 Mepen BeinonHeHrem NWbLIX MccnenoBaHwK poTonpespalleHMs
XMMHUHECKUX BELLEecTs, HeobxoouMMo NoNY4YWThL Cneayowyl WHpopMmauuio o
XMMUYECKNX BELLECTBAX.

a) PacteopumocTs & Boae [OECDGuideline 103];

(b) PacTeopvMOCTE B OpraHM4ecknx pacTBOPUTENAX,

(c) NapunansHoe naeneHve raza [OECDGuideline 104];

(d) NMocTtosHHana MNeHpu(aakoH MeHpw);

(&) ABuoTryecknA ruaponuna kak pyHkuna pH [OECDGuideline 111];

(f) KoadpvuweHT pacnpefgeneHWa B CUCTeMe H-oKTaHon/soga
[OECDGuidelines 107 and 117];

(g) pKa (koHCcTaHTa guccouMan i) MOHM3MpYeMbiX BeLEecTB

[OECDGuideline 112]

M paumMmedaHHe - MNocToAHHaA {}EDHCTHHTEI:I rEHFII"I PACCHUTEIBAETCH M3 O2HHBIX
no pacTeoOpMMOCT 2208 2 BCOe KW NapydansHore OapneHWwa razos. HEMETJHE'MI:IE
KOHCTAHTHI rEH]'_'Hr'! ANA HEKOTODLIX XHMWYeCKWY BeWeCTe MOTYT DEITh TAKME HAWOEHL! B

coeinkax: httpy//webbook.nist.gov/chemistry.

Temnepatypa, nNpy KOTOPOW onpefensawT  (EUINKD-XUMWUYeCKHe
CBOWCTBa, NEepevYUcrneHHble Bbllle, o0bbYMHO OoMmkKHa CcocTaBNATh 25°C,
OTKINOHEHWA OT 3TOW TeMNeparypsl JOMKHLI OblTe YKa3aHbl.

5.6 KoapdowuwmeHT pacnpeneneH¥s B CUCTEMEe H-OKTaHon/Boga W
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CBENEeHWA O pacTBOPMMOCTM B BOAE NPefocTaBnaAwnT  WMHopMauw o
BO3MOMHOCTH MCNBITYEMBIX XMMWYECKWX BeWecTe B3aumModedcTBOoBaTe CO
CTEKMAHHOW NOCYOOW M peakuMOHHbIMKM cocydamu. Tem He MeHee, JOoIKHa
ObiTe M3BecTHa nwban gononHWTenbHas WHGOpMauMa O NOTeHUMansHOoW
BO3MOMHOCTH ancopbuvK nNOCYOoW MCNBITYEMbIX XMMUYECKWX BellecTs,
YToBLl rapaHTUpOBaThL, 4YTO TakMe XapakTepucTHWKKW nNpUHUMAaTCH BO
BHMMaHWE nNpW NOArOTOBKE nNOCYObl W pPEakUWOHHBIX COCYOOB ANA
nposedeHnsa nccnenoBaHue.

5.7 [JonHbl ©OblTe M3IBECTHbI COOTBETCTBYIOWMHA aHanuTUYeCcKMn
MeToa, TOMHOCTb, NPEUW3WOHHOCTE WM YYBCTBMTENbLHOCTE  ANA
KONMMYECTBEHHOMO  onpegeneHna KW WaeHTAMMKAUMK  UCNbITYEeMbIX
XMMMWYECKNX BELECTB M NPOAYKTOR (hoTONpeBpalleHnn; a TaloKe npeaen
AHANWTUHECKOro onpefeneHMs Ons MCNbITYeMbIX XMMMYeCKWMX BelUecTB W
npoaykToB vMx oTonpeBpaleHna(cM. NyHKT 7.2.2).

6 CtangapTHbIe BelWeCcTBa

CranpapTHele BellecTBa NOM#HB MCNONbL30BATLCA ans
XAPAKTEPUCTHUEKM WUNKM  MOeHTUOUKALMKA NPOaYKTOBR (QOTONpEBpalleHna
CNEKTPOCKONWYECKMMK 1 XpomaTorparuyeckMmin MeToaami.

TKpuTepuu KayecTea

7.1 Naeneyenwne

JKCTpaAKUMA W aHanws, no kpavHed mepe, aybnupyrowwx npob

Ccpa3y nocne nobaeneHus MCNMBITYEMBIX XWUMHYECKWX BeLWECTB JaeTt

38
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nepeoHadaneHoe nNpejcTaBnedHde o MNOBTOPAEMOCTH AaHaNWUTUYeCcKUX

METOLOB W MNEepBOHaYansHOW CTENeHW  WM3BNEeYeHWA  UCNBITYEMbIX
XMMWYECKMX BelwecTB. Wz3eneyeHme Ha Donee nNo3gHWUX  cTagvax
SKCNEPUMEHTOR AaeT WHQOopMaUWK 0 COOTBETCTBYIOWENM BanaHce Macchl,
NONYy4YeHHYHK C MCNONb30BaHWEM M30TONHO-MEYEeHbIX MaTepmanos. CTeneHb
W3BNeYeHWA OOMKHAa NexaTe B aanazoHe oT 90% po 110% ana waoTtonHo-
MEYEHLIX XMMWYeCKMX BellecTe W or 70% no 120% AOnA HemedYeHblx
XMMHUYECKNX BELLECTB.

7.2 MoeTopAeMOCTe WM UYYBCTBUTENLHOCTL AaAHaANUTHYECKOro

MeToga

7.2.1oBTOPAEMOCTE AHANKUTMYECKOro MeTOAAa ONA KoNWYecTBEHHOIo
onpefeneHdus  UCNbITYEMbIX  XMMHMYECKMX BelWecTeE W NpoaykToB
doTonNpeBpalleHna (3a MCKNYeHneM 3gEeKTUBHOCTY NepBOHAYaNbHOW
AKCTpakumu) mMoxeT ObliTe NpoBepeHa NpuW NpoBeneHWM AyBnUpylowWwero
aHanuia ofHOro W TOro JKe 3KCTpakTa, WHKYBWMpoBaHHOro AOCTATOYHO
aonro ons odpasoBaHna NpoaykTa oTonpespalleHms.,

7.2.2 MNpepen onpegeneHWsa WUCNBITYEMbIX XMMWAYECKWX BELLECTE W
npoayktoe dotonpeepawenna (LOD) ¢ vcnone3oBaHWeM KOHKDETHOro
aHanuTUYeckKoro metoga gomked BbiTe, N0 MEHbLUEW Mepe, pasBeH 107
Mone N B BOOe (OANA UCNBITYEMBIX XMMWYECKMX BelwecTs) unu 1% ot
NPUMEHAEMON 003k, KakoW Dbl Manol oHa HY Dbina.

7.3 ToyHOCTbL OaHHLIX O NpeBpaLeHnH
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PerpeccMoOHHBIA AHANW3 KOHUEHTPALMW MCNBITYEMbIX XMMWUYECKWX
BEUWecTs B 33aBMCMMOCTHM OT BpEeMeHW [aeT COOTBETCTBYLLYIO
UHopMaUKMIo 0 AOCTOBEPHOCTH KpUBOW dhoTonpeepalleHa M No3sonseT
paccyvTaTe OOBEPWUTENLHLIE TpaHMUbl NepwodoB nonynpespaleHvs (B
cnyyae KWHeTWKW nepeoro nopagka) unu 3dadedHad  DT50 W, npwm
HeobxogumocTti, DTS0.

8 Martepuansl ANA NpoBeOeHUA UCNLITAHWA

8.1 Cocyabl Ansa npoBegeHWA UCNbLITAHUA

8.1.1 [na npoeegeHnna GoTonM3a XUMUHECKWX BeLlecTs C
nogaarlMMca oUueHKe NormolweHem NpyM ANWHe BONHbI HKke 340 HM
PEKOMEHOYIOTCH KBapuebBble TpyDkm (KiOBETw!). XMMWYECKWE BellecTBa,
KOTOpbiE NOMMOWatoT NpW anMHe Bond Beiwe 340 HM, MOryT M3y4aTbCA B
SopocunuKkaTHelx Tpybkax [2].

8.1.2 Bca cTeknsHHas nocyfa v peakuMoHHbIE COCYObl/KHOBETH OnS
hoTONK3a, MCNONb3yemble B MCcnedoBaHwax Qotonusa, AoMKHbel ObiTb
cTepunuacBadsl B astoknase [2], [3], [4], [12] wnk c© ucnonb3oBaHuem
moboro gpyroro noaxoOslwero Hexumud4eckoro mertoga [2]. Xumuyeckas
CTEQUNM3ALWA HE DEKOMEHOVETCA, TaK KAk OCTaTKM XMMWYECKWX PEakTUBOR
MOryT nornowate B8 ofnactn  290-800 ©HMm  wunu CNYyHWUTh

droToceHcHbunuzaropamu.
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8.2 NpumeHeHWe UCNLITYEMbIX XUMUYECKUX BellecTB

821 McneltfyeMmble XMMWYECKWME  BellecTBa JON#Hb  ObiTb
HenocpeaCcTBEHHO PACTBOPEHbl B BOAHOW cpeae B KOHUEeHTpauuK, KoTopasn
HE [OO0N#HA NPeBbillaTek NONOBMHY OT YCTAHOBNEBHHOrD 3HAYeHWA ero
pacTeopuMmocT. MNpKU NOAroToBKe aHANW3WPYEMOro PacTBOpa UCNLITYEMbIX
XMMUYECKUX BelecTB C HW3KOW pacTBOPMMOCTBIO B BOAe MOryT DeiTb
WCNOMNE30BaHLI NONONHATENBHLIE BellecTEa, yNyYllarwume
pacTeopMMOCTh. OOHaKe KONMWYEeCTBO ITUX OONOMHUTENbHBLIX BELWEeCTB
OOMKHO BbITe KAK MOMHO MeHblUEe W, NO BO3MOMXHOCTH, HE NpeBbilWwaTte 1%
(no obbemy) aHanuaupyemoro pacTeopa [25]. BoibpanHoe
NONONHUTENBHOE BELWECTB HE JOM¥HO BCTYNAaTh B PpEaAKUWID CONbBONW3A C
TECTUPYEMbIM XWMWYECKMM BewecTBOM, He [OMKHO nornowate B
OvanaaoHe 290-800 HMm, W He Oom#Ho ObiTe coTocEHCoHUBWMNWU3IATOPOM.
ObcyxoeHve BONPOCOB, OTHOCAWMXCA K dhoTtoceHcubBunuaatopam,
COMPOBO¥AA0LEECH MHOTOYUCNEHHBIMK NPUMEPAMA, MOMHO HAWTKH B [23].
ALeToH ABNAETCA NPUMEpoM PAacTBOPUTENA, KOTOpPBIA ABNAETCA
hoToceHCMBUNU3IATOPOM, W NO3TOMY He OOMKEH WCNONbL3OBATLCA B
naHHoM cnydae. OObIMHO B Ka4ecTBe BeWecTBa, ynydYwawwero
pPAcTBOPUMOCTE MCMNLITYEMOrO BELWECTEA, PEKOMEBHAYETCA aUeToOHUTRWN.

8.2.2 HavaneHan KOHUEBHTpPAUWA MWCNbITYEMOro XWUMWYECKoro
BeWeCTEa ONA onpefeneHMa KBaHTOBOro BbiX00a M MCCNedoBaHuA Npamoro

doTonM3a gomkHa BelTe TakoW, 4Tobbl KOo3ddUUMEHT NOrMowWeHua npu
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moborn anuHe Bondel Bblwe 290 WM (BRNOYaRA ONWHY  BOMHGI
MakcHMMansHoro nornoweHdna) coctaenan medee 0,02. Takme onTHUYECKW
paszbaBneHHble pPacTBOpbl, TaKHKe W3BECTHLIE KaK «ONTHYECKWM TOHKWE»
pacTeopbl, Kak NpaeBuno, uMetoT koHuedTpaumio <10 mone n'. Tem He
MEHEee, Ha4YaneLHas KOHUEBHTpauus TECTUPYEeMOoro XWMMWYEecKoro Belwectea
Oon#¥Ha ©ObiTh, No KpaWHer mepe, B8 10 paz Gonewe, yem npegen
KONUYECTBEHHOMD ONpefeneHWs B pamKaxX KOHKPeTHOro aHanWTHYecKoro
MeToaa.

8.2.3 MNockonkKy KKCNOPOL MOXET NOBMWATE HA CKOPOCTH M JaMe NyTH
peakuui doTopasnNoXeHWs, WCNbITYEMble pacTeopbl O0ONHHbI GbiTk B
Hayane uccnegoBaHWA HackllweHsl Bo3ayxom [4]. BydepHelit pacteop,
KOTOpbIM ©ObiN aeToOKnaBuvpoBad, domkeH ObiTe NogBepeH aspauvm B
TEYEeHWE OOCTAaTOYHOrO BpeMeHW, Nnpexae Y4em MnoMecTWTe ero B cocyibl.
He pekomeHayeTcs aBToOKNaBMpoBaTe Hebonblwwe konwdecTea OydgepHoro
pacTBOopa B OTAENbHbLIX COCYOax, NOTOMY 4TO NPOAYBKAa BO3OYXOM MOMET

MAMEHWTE OBBbam.

8.3 CpepctBa AOnA nNpoBedeHMA MCNLITAHMHA MO M3YYEHWUHD

npamoro doTonuia

8.3.1 PykoBogcTEO NO NPUIOTOBNEHWIO Cpeabl OMA W3yYeHWUs NpRMoro

choTONK3A NPUBEAEHO B NPUNOXKEHUN B,

42
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8.3.2 VMcnonbayemble B KAYECTBe CpefcTeE  MCCcnedoBaHWsa NpAaMoro

choTONM3a BogHble DydepHble pacTBopbl cooTeeTCcTBYOWerae pH oonkHel
ObiTk CTEPUNW30BAHLI (METOObLl CTEpMNM3aUMK OnuMcaHbl B NyHKTe 8.1.2).
Bona nonwHa bBbeiTe KBanudukauwm «4uctas sona». bydepHble pacTBOpbI
OOMKHEl  ObiTe  WMOBHTMYHEL WNW CONOCTaBMMBl C  TeMMW, KOTOpble
MCNONB3YIOTCA NpW  MCCnefoBaHuMax rugponuaa [26] v He [OonKHGBI
nornowarte B ananaacHe 290-800 HM MnK BeiTe doToceHcHBUNU3aToOpamu.
Kpome Toro, BydpepHele pacTBOpPLl HE OOMKHBI HETATUBHO CKA3LIBATLCHA Ha
pacTBOPUMOCTKH TECTUPYEMOro XMMHYECKoroBellecTea.

8.3.3 McneiTaHna  HEeUOHW3IMPYEMbLIX  MCNBITYEMBIX  XMMWYECKUX
BELECTE [MOOMKHbI NPOBOAMTLCA NpW  3HadYeHMax pH, nNpW  KOTOpbIX
UCNBITYEMBIE  XMMWYECKME  BeWecTBa  ABNAKTCA  TMOPONUTHUYECKW
cTabMneHLIMK B AManasoHe pH ot 4 oo 9.

834 Ecnm  vcnbiTyemoe  XMMHYECKOE  BEWEeCTBO  3amMeTHO
WOHW3WpYETCA B nNpeaenax avanasosa 3Hadedwd pH o1 4 no 9,
uccnefoBaHve OOMMHO NPOBOAMTLCA C  WMCMONbL3OBaHWEM OOHOMD WK
HeckonbkMx BydepHolx pacteopos pH 4; 7 wiwnu 9. Beibop 3HavyeHwa pH,
npM KOTOPOM OOMKHO MPOBOAWTBCH WCCNegoBaHWe, OCYLWecTBNAeTCA B
3aBMCMMOCTH OT 3NeKTPOHHBLIX CNeKTPoOBR NOrMOWEHWA NpyM  KawaoMm
3HaveHud pH. Ecnv MonapHeld koadduUWeHT NOrMoweHns TeCTURYEMOro

-1 1
Bewectea npM A 2 290 UM Huxe 3HadeHus 10 n mone  CM |, NPOBOOWTL
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WCCNeaoBaHWe NpW KOHKpeTHOM aHadeHuw pH pacTteopa He HywHo. [na
YTOMHEHWA aeTaned cneayet obpatuTecs K NyHKTY 9.5.1.3 «YpoBHAa 1».

8.4 UcTtouHKMKKM cBeTa

8.4.1MnoTHOCTL NOTOKAa (QOTOHOB, Wany4YaemblX WCTOYHWMKOM CBETa
onpedensAldT C NOMOWB XMMWMYECKOro akTMHOMEeTpa (pexe —
cnekTpansHora  pagvomeTpa).  AKTMHOMETp  ABNAETCA  XMMWYEeCcKOoW
CUCTEMOW OnA  onpegeneHua WHTerpancHoro  4ucna  (pOTOHOE,
NOrNOWEeHHOrG 3a KOHKpPETHbIA MpoMemyToK BpeMeHW onpefneneHHbiM
NpUMEMHbIM YCTPOWCTBOM (NNOLWAAKOH) XMMWYECKOro peakropa (cMm. pazaen
3 Hacroswero ctaHpgaprta). PasHble TWUNGI akTUHOMETDOB NPUBEOEeHbl B
Tabnuue 4.2 (npunoxeHuwe [). JKCNEpUMEHTANbHbIE XAPAKTEPUCTUEM
(MCnone30BaHMe, NPUIroTOBNEHWe PacTBOpPOB) DONLLIMHCTEBA MCNONbL3YEMbIX
AKTUHOMETPOB pPaccMOTpeHb! B [28].

8.4.2 B kavyecTtee pekoMeHOyemoro WCTOMHWKa CBeTta npwu
nposeaeHWM MCccrnegoBaHWA MpAMOro gooTonM3a OONHHA WCNoNL30BaTbCA
KCEHOHOBAA OyroBas namna ¢ uMnbLTpamu, C BO3MOMHOCTEKY CUMYNALWMK
ecTecTBeHHOro (NpMpoaHoro) conHevyHoro ceeta B Agvanazode 290-800 Hm,
unNuM conHedHel ceet [29]. lMnoTHocTe noToka QOTOHOB, WANyYaeMblx
KCEHOHOBOW Namnol B  3aBMCUMMOCTM  OT  ONWHbI  BOMHBI, OOMKHa
onpeaenATbCA, N0 KpaWiHeW Mepe, B Hadane W KOHUe WcchnefoBaHWa C
UCNONb3OBAHWMEM  OOHOMO MMM HECKOMNbKWX  AKTUMHOMETPOB WK
cneKTpanesHelx paguwometTpoB. Ecnv  McnonbayetcAa CONHEYHbIW  CBET,

44
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cpeaHee 3Ha4YeHWe NNOTHOCTW conHedHoro coToHHOro wanydenua (L) B

33aBMCUMMOCTH OT ONWHBI BOMNHBI OOMAHO ONPefensaTeLCa ANS Ce3oHa W
reorpathv4eckod  WKMPOThLl, HawbDonee BNW3KOA K TOW, NpWM  KOTOPOW
NPOBOAWMNKM 3KCNEDPUMEHT, WCNONbL3YA Tabnuubl NNOTHOCTHM COMNHEYHOro
Hany4YeHna, U cnexkTpansHeld paguoMeTp. Mpy onucaHMKM 3KCNEpUMeHTa C
CONHEYHbLIM CBETOM OONHKHO DbiTh YKa3aHO Hanu4ue obna4yHocTy.

8.4.3 Ecnv vcnoneayeTcA KCEHOHOBAA Namna, NNoTHOCTe (DOTOHHOIO
Hany4eHna, nagawwero Ha WenbITyeMble Ccocyabl, Aon#Ho DBbiTh
OoCTaToYHOW ANnA Toro, 4tofbl NPUBECTH K CYLWECTBEHHOMY CHHMEHWID
KOHUEHTpauWK  WMCNbITYEMOro  XMMMYECKOro BelecTBa B TedYeHue
HECKONbKMX [OHEW 3KCNepuMMeHTaneHoro nepwofa. KoHCTaHTa CKOpOCTW
peakuuu npespaweHvs ¥ COOTBETCTBYKLWErND Nepuoda nonynpeepaleHms
HUCNBITYEMBIX XMMWYECKMX BeLWecTs, nNony4YeHHas C WCNoMb3oBaHuem
KCEHOHOBOW namnel, MoxeT ObiTe paBHO3HAYHa KOHCTaHTE, NONYYeHHOW C
UCNONb30BAHWMEM CONHEYHOro (POTOHHOMO W3NY4YeHWs W3-3a NUHENHOW
33aBMCMMOCTW MEXJy CKOPOCTLH NpecOpasoBaHMa M QOTOHHOMD M3nydYeHus
(cMm. ypaBHeHWe 12).

8.4.4 Ecnyv vcnonb3yeTcA KCEHOHOBAA Namna (cMm. npunoxeHue [1) v
OCYLLECTBNAGTCA 3auMileHHbld oTbop npob M3 HEeCKONbKMX WCNbITYEMbIX
COCYOOB, AOM¥HbBI MCNONB30BATLCA COOTBETCTEYIOLWMWE 3KCNEPUMEHTaNLHLIE
ycTpoWcTea, 4ToDBl rapaHTUMpoBaTth, 4TO BCe WChBITYEMBIE COCYAbI

NoaABeprnuce OAWMHAKOBOMY DOTOHHOMY  wanyyeHuio. CyuwlecTeyloune
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KCEHOHOBLIE YCTPOWCTBA ANA nNpoBeneHMs doTonuaa ¢ KoHdurypauuen
npoekuyMn MnKM «paboded NNOCKOCTUR NPOM3BOOAAT pPaBHOMEpPHODE
obnydenue [30], [31]. OObI4HO B POTOXMMHUYECKOM pEAKTOPE WCMONbL3YeTca
KoHurypaumsa «kapycensy [12], [31], [32] (cmMm. npunoxenue [1). Kpome Toro,
«Kapycenb» 4acTo WCNONbLAyeTCA B Ka4YecTBe BTOPOW 3KCNepMMEHTaNbHO!
YCTAHOBKM - TaK Ha3biBAEMOW «ONTHMYECKOW CcKambM», obBCyOaaemol B
npunoxeHuun . Opyrow npuMep 3KCnNepUMeHTanesHoW YCTaHOBKW NpUBEOeH
B [24]; npuMep a3KcnepUMeHTanLHoOW YCTaHOBKK ANA YNaBNUBaHWA NeTy4ux
KOMMNOHEHTOB NpueegeH B [27).

8.5 Opyroe choTonuTHYeckoe obopyaoBaHWe M peakTUBSI

8.5.1 ®oTonuTu4eckn npubop BKNYaET B cedn:

8511 Ontudeckme AYEWKA (KIOBETbI) W3 COOTBETCTBYOLLETD
MaTepuana (obblMHO KBApPUA) U ANMHOW ONTHMYECKOro NYTW ANA M3MEPEHMA
YP-BUOMMOro cnexkTpa.

8.5.1.2 CooreeTcTByOUME ONTHYECKME WUNLTPRI ONA  OTCeYeHus
Hany4eHuna Hiwke 290 Hm 1 Boilwe 800 HMm.

8.5.1.3 Ecnv npw onpegenedHn KBaHTOBOMD BhIXOAa WCNONB3YETCH
MOHOXpPOMAaTHYECKOE M3NYYeHWe, NNA BblAENeHua KenaTensHoW ANUHbI
BOMMHBI A0MKHA MCNONL30BATLCA COOTBETCTBYIOW AR cucTema douneTpoe [12],
[29]. MoHoxpoMarWyYeckoro WanyyY4eHus nNpW  Menaemol AONWMHE BONHbI
MOMHO JOCTMIHYTE C  MNOMOLWGLD  MOHOXpOMaropa B COYeTaHuu C

nogxofAawvmM MCTOYHWKOM NONKMXpOMaTUHeCKors CBetTd, Takiim Kak PTyTHGA
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WMNK KCeHOHOBaA [Jyroeas namnb. [lpymep npuemneMoil ONTHU4YeCKon

CKaMbW NpueeneH B npunoxeHuin 0. PUNeTpel ANS BblAeNeHUs ONMH BOMH
313 Hm 1 366 HM NpY MCNONBL30BAHWK PTYTHOW OYIOBOW Naminbl NPUBEAEHEIB
[12].

8.5.1.4 CneunansHO CNPOEKTUPOBAHHbLIE peakUMOHHbIE KHBEThI/
(hOTONUTHHECKWE KIOBETbI ONA NOMELLEHWA MCNBITYEMBIX PacTBOPOB (AnA
obNy4eHnA U TEMHOBOMD KOHTPOMA) U XMMWYECKWe akTUMHOMETPLI, ecnK 3To
Heobxogumo. PekomeHayeMelid martepuan - KBapl,

8.5.1.5 Cooreercreyiowee obopynoeaHve, CNpoeKTMpOBaHHOE ONA
pasMelleHMs  WCToYHMKa cBeta, dwunesTpoe, obpasuoB, pepxartenew,
pEAKUWOHHLIX COCYNOB/aKTUMHOMETDOR, a Takke (hoTOXMMUYECKOro peakropa
«KapyceneHoro» Tuna. Heckonsko COOTBETCTBYOWMY NPOeKTOR NPUBEaeHb
B npunoxeHuy .

8.5.1.6 PotomeTp WMNKM CcnNeKkTpanbHbIA pagvoMeTp ANA WaMepeHWs
(hOTOHHOTO M3NYYEHWA B 3AaBUCUMOCTH OT ONWHbI BOMHbI.

8.5.2 ®oTonuTUYeCKWEe PeaKTWBbLI BKNIOYAT!

8.5.2.1 Bce vcneiTyeMele BEWECTBA M BOAA, UCNONb3YEMBIE NPK
MaydeHWM npamoro oTonuaa, A0MKHb WMeTe KBanudukauuw ocobown
YUCcTOTHl (0.c4.) WM BbiTe cBoDOOHBIMKM OT MOBBIX NOrMNOWAaKLWKMK W
hOTOCEHCHOUNMUINPYIOWMX XUMHUYECKWX coeauvHeHWA. Hanpumep, B  [2]

peKoMeHOYETCA MWCNOMbLI0BaAHKME BOOLI OANA peakuWik B COOTBETCTEBMKW CO

CTaHOapTom ASTMTypellA  (AmericanSocietyforTestingandMaterials,
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AMepuKkaHckoe oBWEeCcCTBO NO MCNLITAHWAM W MaTepuanam), onUcaHHbIM B
ASTMD1193-99 «CraHgaprHan cneuwdukaumMa Ang eofsl oNA peakTUBOBy
{cm. npunoxeHme B: Cpeactea Ana  nposeqeHMa WMCNBITaHWEA).
Keanuwdurauma sogbi» «Milli-Q» aensetca ogHMM M2 nNpumepos Bodbl C
kpanuprkauven ocoBol uqucToTel. B Hacroswem crangapre  Boay.
HCNONB3YEMY NPW NPUTOTOBNEHWKW MaTOYHLIX, TECTUpYeMbiX U DydepHbIx
pacTBOpPOB, OTHOCAT K KBAanWQMkauWMnm «41ucTas soaas.

8.5.2.2 B kayecTBe akTMHOMETpA WCNONbL3YHT COOTBETCTBYHILME
XMMUYECKWE peaKTUBLI.

8.5.2.3 [dom#Hel WCNONb30OBATLCA  COOTBETCTBYWOLWMWE BOOHbIE
OydepHble pacTBOpPk!, Takue Kak doctdatHele ¢ pH 7, auetatHeie ¢ pH 4 ©
OopatHble ¢ pH 9, KOTOpbie TakHe WCNONL3YKT NpM  MCCNeaoBaHWM
rMaponuaa. docdatHele OydepHble pacTBOpbl, Kak npasuno,
pPEKOMEHOYIOTCA ONA vccneaosadHwsa npamoro dotonuaa [2], [12], Ho oHKW
OXBATbIBAKOT TONbLKO AWana3oH 3HadeHwd pH ot 5 no 8. Cneanyer BeiTh
OCTOPOMHBIMIA MPWU MCNONB30BAHMKW ddochaTHbix Bydepos, NOCKONbKY
OHW MOrYyT cNocODCTBOBATE NPOABNEHUIO KaTanuTrudeckux addekTos.

8.6 AHanuTuWdeckoe obopyaoBaHWe U XMMHWYECKWE peakTUBLI

86.1B OONONHEeHKWe K cTaHOapTHOMY nabopaTtopHomy
obopyaosaHuio TpebyeTtca chegywowee obopyooBaHue:

8.6.1.1 CnextpocdhotomeTp ana cbopa cnekTpanbHblX AaHHBIX B Y-

BUAWMOM avanasoHe Jaly (017 BOMH. Hanpumep, OAHONYYERON

48
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cnekTpodoToMeTpUYeckMd npubop ©  AWMOOHOW  MaTpUUen, KOTOpbIA

obnagaeT BbICOKOW 4YYBCTBMTENLHOCTEID W nNoaBonAet OwicTpein cbop
UMDPOBLIX  CNeKTpankbHbiXx  OaHHbIX  4ONA  onpejeneHva 3HaYeHud
NOrNoLWeHns.

8.6.1.2 CooTBeTcTBYOLME aHanUTUYeckne npubopbl ANA MaMepeHus
KOHUEHTPaUWKM  WCNbLITYEMBIX  XMMWYECKMX BewecTe B  obpasuax,
nogeepraemelXx oBNyYeHWD W TEMHOBOMY  KOHTPOMK, Hanpumep,
BblCOKOagPEKTUBHLIA XUOKOCTHEIA XpomaTtorpad (HPLC), rasomMakocTHLIA
xpomartorpady (GLC), ebicokoaddpekTUBEHBIA TOHKOCNOWHLIA Xpomartorpad
(TLC) v apyrue.

86.1.3 CooteeTcTBYHOWWE npubopel  ans MOEHTUDMKALWMK
XMMUYECKWX BELWECTE, TakMe Kak macc-cnexktpomeTtpel (MS), XMOKOCTHBIE W
razoeble XxpomaTtorpadel € MAacc-CNeKTPOMEeTpUYecKMM  OeTeKTopoM
(HPLC/MS, GC/MS, LC/MS), MK-dypbe cnexktpometpel (FTIR), AMP-
cnektpomeTpsl (NMR) n ap.

8.6.1.4 Ecnv vcnoneayloTca UCNbITYEMbIE XWMWYECKWE BellecTea .
paguoakTUBHOK METKOH, OOM¥KHbI NPUMEHATLCA HUOKOCTHBIE
CUMHTUNNALUWOHHBIE CHETHYMKN M pagnoxpomartorpadguyeckue npubopel.

8.6.1.5 CooTeeTCTBYIOWAA annapaTtypa ANa 3KCTPaKLWK.

8.6.1.6 ObopyaosaHve AnNA cTepUnM3auvM peakuMOHHLIX COCYO0B M
OpYrol CTeKNAHHOW NOoCcYabl, UCNOMNL3YEMON ONA NPUIOTOBNEHUA MATOYHbIX

M TECTMPYEMbIX DACTBOPOB.
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8.6.2 XMMWYBCKMEe DEaKTHUBLI

86.2.1 XvuMmuyecknme BellecTea HKeanwdukauvMKv «peakTUMBHAA
YucToTa» (X4, OCY) M pacTBOPLl, He cogepxawme poToceHcHBUNK3aTopoe.

8.6.2.2 CUMHTUNAUMOHHAA XWAKOCTE (ONA XWMMWYECKWX BelecTs ©
PanuoaKTMBHOW METKOM ).

9MeToQONOrMA UCNBLITAHUA

9.1 YcnoBusa npoBegeHUA UCNbITAHUA

9.1.1 Temnepatypa onsa nposefedHna GoToNM3a MOXET BapLUpOBaTh
B npeaenax 10°C, HO Npu 3TOM [OM¥KHa HAXOAMTLCA B AWANA30HE
23-27 °C (25 + 2°C), v NOCTOAHHO KOHTPONMPOBATLCA.

9.1.2 MameHeHne 3Ha4YeHwn pH OydepHblX PAcTBOPOB HE OOMKHO
npeeelwaTte 0,2, 3HadeHve pH pOonwHO KOHTpPONWMpOBATLCA B XOOe
UccnenoBaHUA, ecni 310 BO3AMONHO.

9.1.3 PacTteopbl ANA TEMHOBOTO KOHTPOMNA OOMMHL WCNOMNb30OBaTLCA
ansa onpedeneHns KBaHTOBOIMD BbIXO4a W WCCNEOOBaHWMA  NPAMOTo
hoTONKM3a, W OO0MKHE XpPaHATBCA MpU TOW Me Temnepartype, 4To “
obny4yeHHble 0BpasLbl.

9.2 [MMpogonxkxuTensHOCTL WCcRegoBaHuA, oTbop npob, w

NOBTOPHLIE UCNbLITAHWA

9.2.1 [QHeBHOW CONHEYHLIM CBET B pPamKax HACTOALWEro craHgaprta
onpegensercA Kak aAseHdauaTW4acoBOM Nepuol CBeTa B CYTKWM, nepuog

TEMHOTRI TaKHE COCTaBNAET ,[lBEH,ElELL-EITHLIEEDBDﬁHEPHG,ﬂ B CYTHK.
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§.2.2 Npooon#MTeneHOCTe NCCNeaoBaHua AomkHa OelTe AOCTATOYHOMW

ana  onpegene-Hua DT75 wcneiTyemoro BewecTtea (gsa nepuoga
nonynpespawieHnsa, ecnu  CHWXeHWe WMCNbITYEMOro  BelecTea
COOTBETCTBYET peakuwn nNepBoro nopsaka), v (ecny npuMedHumMo) Ans
obpazoBaHMA M CHUMEHWA OCHOBHbIX NPOOYKTOB NpeBpalleHMs, NMoKa OHW
HEe OOCTUrHYT <25%  MakcumaneHOW KoHUeHTpauuu. Tem He MeHee,
MaKCMManbHaas NPoOOMKMTENEHOCTE  WMCCNefoBaHuA HE  [O0MmKHa
npeswiwate 30 cytok obnydeHna conHe4YHelM CBETOM B TeYeHue
COOTBETCTBYKLWEro Cce3oHa, W NpoOBOAWTLCA B COOTBETCTBYHILLWX
reorpadpv4ecknx WKWpoTax.

§.2.3 Ha ocHOBaHWW ypaBHeHWs (7), OTHOCALWErccs K MNOornoueHWH
(hOTOHOB  MCNBITYEMBIMM  XMMWYECKMMM  BellecTBaMK, MaKcHuMmansHas
NpoaoNHUTENBHOCTE nccnenoBaHus NpAMOro thoTonvaa (c
WMCNONbL30BAHWEM HENPEepBIBHOro 0BNy4YeHMA KCEHOHOBOW NamMnon), KoTopas
akeuBaneHTHa 30 cyTtkam conHe4yHoro obnydeHws, gomkHa ObiTe N
HECKOMNbKO OHEeW, 4TO W nNpeacTaBnedHo ypaeHeHwem (cm. [punoxeHve 2,

npou3BoHble BoIGpPaHHLIX YypaBHEHWA):

30 Deen ggg g2l {7)

2,3 lyenon & ggﬁ Ealoa |

max. direct photolysis duration (d) =

raemax. directphotolysisduration (d) - makc. NpogONKUTENBHOCTL NPAMOro
cdoTonuaa (cyr);
30 - 30 cyToK conHeyHoro obny4eHuaA;
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Doy - TONwmMHa oBnydaemoli KIOBEThlI, CM, PABHAA OTHOLWEHWID
obbwema obnyyaeMol KHOBETHI K NNOWAaaKW NageHua ManyyeHus;

lignen - ANMHA ONTMYECKOro NyTHM B KWBeTe, NoABepraemomn
obny4YeHUo KCEHOHOBOW NamMnNon, CM;

Ex - MONAPHbIA OECATHUYHBIA KO3 MUUWEHT NOrMOWEeHWA NpW ONWHEe
BOMHBI A,N MONL " cM

gy — NNOTHOCTE NOTOKA (POTOHHOrO WM3NY4YeHWRA, B KONWYECTREHHOM
BbipameHun, NpW UEeHTPUPOBAHHOW ANWHE BONHbl A © WHTepBanom 1
HM,MMONb cM = cyT ',

L, — cpeQHecyTOYMHOE 3HA4YeHWe NNOTHOCTW CONHEeYHOoro POTOHHOTD
MaANy4YeHWA, B KONWYECTBEHHOM BbipaXeHWW, Npyu UeHTPUPOBAHHOW ONUHE

BOMHBI A B MHTEpBane AnWH BonH AA MMONb oM cy*r”.

NMpumedaHwue - [na NpAMOYrONEHOA KIOBETH! uned ypaesHeHnna  D..yl....
coKpawaeTca, noToMy 4T0  lien = Doy OOHEKO 3TO HEBEPHO ONA UMNHUHOPMYECKMX

KHBET [12].

924 XotAa w3 ypasHewwsa (7) cnegyer, 4To NpW NpPOBEOEHWM
KOHKPETHOro J3KCNepUMeHTa CyLLecTBYeT BO3MOMHOCTL Bbibopa hOTOHHOIO
HU3NYYEeHWs, WCXOOAWEero oOT KCeHOHOBOW namnel  © duneTpoM,
npakTWyeckne  coobpameHus  HecKonbKo  OrpaHuYuBaldT  aManasoH
HUCNONL3YEMOro WanydedHus. Kak npasuvno, pekomeHgyeTcs perynupoBaTh
(POTOHHOE M3Nny4eHWe, MCXoaALLEe OT KCEHOHOBOW Namnbl, Takum obpa3aom,

YTODBI OHO DbINO CONOCTABMMO C CONHEYHBIM MHinyydeHuem I:E nonjede anA
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HENPOAOMKUTENLHBIX UCCNEA0BaHUA UNKW, B CpeJHeM, B TeYeHue 24 4acoe

AnAavccnegoBaHWi OT HECKOMNbKWMX OHeW 00 HeCKoNbKMxX Hegene). MNpuynHa
3akn4yaeTcd B TOM, YTO WMHTEHCMBHOCTbL M3Ny4eHWA B 3KCNepuMeHTe
OOMKHE MHULWKWpOBaTe OTONUTUYECKWE NPOLUECChl, KOTOpbie MMenw Bel
MecTo npv oBny4yeHW ecTeCTBEHHLIM CONHEYHbIM CBETOM, 8 HE Bbl3blBaTh
OONoNHWTENbHEIE  QOTONWMTMYECKME npoueccel. Kpome ToOro, ecnu
WMCXOOHbIE BELWEeCTBa NOoABEpHEeHbl rMaponday Npu akcnepuMeHTansHOM
3Ha4YeHuW pH, a NpoaykTel rMApONK3a Takke NogAawTCa NpAMOMY
poToNMay, gonmkHo ObiTe NpeaoCcTaBNeHo BpemMa And ux o6pa3oBaHMA.
§.2.5 Yrobel onpegenuTe Heobxogumoe yqucno npob W CpokM ux
oThbopa, mMoryT GbiTe BbINONHEHbI NpeABapWTENbHbIE WCCNenoBaHWA ANA
onpedeneHna nNapaMeTpoB MCNbiTaHuA. [na npoBefeHWA NWUHEWHOro M
HEMNWHEWHOTO  PErpeccyoHHOrC  aHanuMaa [JaHHbIX ©  TecTupyemblx
XMMUYECKNX BeLLecTBax, OTHOCAWMWXCA K 3aBeplialllemMy WNKU BepxHemy
YPOBHK MCNbITAHWHA, MWHUMAanNbHOE 4YWCMOo NONYYeHHbIX Npof O0MKHO
COCTaBNATL NATbL WNM CeMb, COOTBETCTBEeHHO. Haubonbwee uvcno npob
oTOWpaeTcA, Kak NpaBuno, B Te4eHWe NepBol YacTW MCCnefoBaHuA, Koraa,
KaKk npaBuNoO, OTHOWEHWE CEepWUM KOHUEHTPAaUWA KO BpEMEHMW ang
MCNBITYEMBIX XMMWYECKWX BellecTB aBnaeTcA Hauwbonewwum. [na Gonee
TOYHOrO onpegenedHns ckopocTer oBpa3oBaHWA W CHUMEHWA OCHOBHbLIX
npogykToB npeobpazoBaHuMa yducno oTobpaHHblx nNpob, Kak npaeBvno,

OOIMEHO BbIThk Bonklwe, 1 pacnpefenexHo Ha BCEM
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npoTaxeHuMuccnenosadua. Yucno otbopa npob moxeT GbiTe MEHLLLE NpK
onpefenedHvn napameTpoB WCCNegoBaHWa  WMNM ONA HWKHEro YpoBHA
HUCNBITAHWA.

§.2.6 MoxeT ucnons3oBaTteCA anWEBOTHAA Bbibopka wnu Beibopka c
npMMeHeHemM 3alWuTHbIX Mep. Beibopka ueneix koBeT ans doTtonusa c
npuMeHeHemMm 3aLLUWTHBIX Mep (sacrificialsampling) 4acTo
npegnodvTUuTEnsHee, Yem oTbop anWKBOTHI TECTUMPYEMLIX pPacTBOpPOB ANA
Kawgoro epemeHu solGopru. MpuyMHa B TOM, 4TO BeIDOpPKA C NpUMEHEHWEM
JAWMTHEIX MEp nomoraeT nogoep#ueaTe acenTHYeckue YCnoBuA W
noasonser onpefenyTe BanaHc mMacc ONA Kawaoro BpeMeHd BblGopKM.
Mcnone3oeanne BLIGOPKKM C NpUMEHEHMEM 3ALLWTHBIX Mep, Kak npasuno,
HeobxoQuMo B Tex cnydanx, korga Heobxogumo onpegenvyte BanaHc macc,
a TawKe KOrga WCNbiTyeMble XMMWYECKMEe BewecTB WWNK WX NPoaYyKThI
npeobpaszoBaHla ABNAKOTCA NEeTy4YUMH WWNKM B 3HAYWTENBHOW CTeneHu
nornowanTcs QoTonMTUYecKkMMK KroBeTamu [5]. [JancHeWwee onucaHwe
oTbopa npob B HAcTOAWEM cTaHaapTe Byaer B Bonblled CTENeH CBA3AHO
¢ orBopom npob c NpUMEeHEHWEM 3aLUWMTHBIX Mep, Ho oTOOop anukeoT npob
“a Bonblwux 0BnNyYeHHbIX pEeaKUWOHHLIX COCYADB, WNW  COCYAOB,
npegHazHayeHHblx ONA  TEMHOBOIMD  KOHTPONA, MOMET  CcYMTaTbCA
npMeMnemeiMm 00 Tex Nop, Noka nony4eHHeld GanaHc mMacc ABNAeTCA
ajekpaTHbIM W Hagnexawum obpazoMm nogoepHMBAKOTCA acenTUYeckue

ycnoeua oTbopa.
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§.2.7 Ona toro, ytobbl onpefenuTe BapuabenbHOCTE W YMEHBLWTL

HEONpPeAeNneHHOCTE NpW onpefeneHu KWHEeTUYECKUX NapamMeTpos,
pEKOMEHOYETCA NOBTOPEHWE 3KCnepumMeHToB ¢ obnydyedHwem obDpasuoe M
TEMHOBLIM KOHTpONEM He MeHee nByx pa3. OaHako HeonpeaeneHHocTs Npu
onpefeneHun KMHeTUYeCcKMx napaMmeTpoB MoxeT ObiTb YyMEeHblUeHa NyTem
YBEMNWYEHWA YUCNa MHTepeanos npu oTbope Npob B KAXO0M IKCNEPUMEHTE,
ocobeHHo KOrfa onpefdenaAlT CHKOpPOCTb peakuwid obpasoBaHWA W pacnaga
OCHOBHBIX NpOAYKTOB npeBpaweHwa. B Takux cnydaax moxeT bBbiTe
OOCTATOYHO MUHMMANbLHOMND YWCrna NOBTOPHLIX onpedeneHuid KMHETUYECKMX
napameTpoB. Y4uTeiBaa OObIYHO CYLWECTBYOWKWE OrpaHUYeHHsIe pecypcsl,
npu paspaboTke nNpoekTa WMccnefoBaHWs A0MMHbL BbiThb B3BELWEeHbl BCe
NAKCB W MUHYCHI NOAX0OA, CBA3AHHOIO C NOBTOPEHWEM 3IKCNEPUMEHTOB, WU
noaxoga CcBA3aHHOMo ¢ yBenu4eHwem 4ucna otbopa npo6 B xooe
IKCNepumMeHTa.

9.3PacueTsl

MpoBeneHue pacyeToB HA OCHOBAHWW YPaBHEHWW KWHETHKKM CKOPOCTH
obpa3zoBaHMa W pacnaga OCHOBHbIX  (DOTONPOAYKTOB  ABNAKTCH
HeobAzatensHeiMKU. HeobxoauMmele pacdeTsl C MCNONb30BAHWEM YDaBHEHWW
HEMNWHEAHOW perpeccHu MoryT BbiTb NErko BbIMOMNHEeHb! C MCNONb30BAHWEM
CYLeCTBYOWME Tabnuy WKWNW cTaTUCTUYECKUX Nporpamm.

9.40npepeneHne nNNOTHOCTH MOTOKa (POTOHOB, MW3NYy4Yaemoro

KCEHOHOBOMW OAYroBoW namnon ¢ unbTpamm
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9.4 1MnoTHocTe noToka OTOHOB MPW AAHHOM WHTEpBane [OnuH
BOMH, M3nNy4YaeMblX KCEHOHOBOW OYTOBOW Namnol ¢ OUNLTpaMM, MOXeT
ObiTe OnNpegeneHa ¢ WCNONbL30BAHWMEM AKTMHOMETPOB C HW3KOW W/ WnK
BbLICOKOW ONTUYECKOW NMOTHOCTLIO MNW, NPEanoYTUTENBHO, B COYETaHWN CO
cnexkTpaneHsiM  paguometpom  [33]. [pervmMmyliecTBOM  MCMNONb30BAHWA
cneKTpanbHOro pagvoMeTpa [Ons  onpefeneHWs  NNoTHOCTHM  NOTOKa
(POTOHOE NPU OaHHOM WHTEpBane ANWH BOMNH ABNAETCA TO, Y4TO, B OTNHUYMeE
OT aKTMHOMETpa, OH He Tpebyer sameHsl. OaHako paguoMeTpbl ABNAKTCA
OOpPOrocTOAWMMWA W HE BCcerga nerko AocTynHeiMi npubopamu. Kpowme
TOro, fame ecnd oBbl4HO CnekTpanbHblW paguoMeTp WMCnonb3yeTcA AnA
onpegenedus NMNOTHOCTWM NOTOka (POTOHOB, EBro cnegyet NepuoduYyecku
KkanwbpoBatek € WCNOMNb30BAHWEM pEe3yNbLTATOB OnpedensHua  aToW
XapaKkTepUCTUKK, NONYYeHHLIX C NOMOLWbBK akTWHOMeTpa. Kanubpoeka
HeobxogWMma, MNOCKOMNbKY CYLWECTBYET pasnuyve Memay nNoBepXHOCTbIo
IKCNO3ULKK CNeKTpansHoro paguvoMeTpa W TakoBoW ans GoTonUTHYeCcKnX
KIOBET MNK TpyDOoK, NOMELEHHbIX B aKTMHOMETphkI [33].

54.2 MNpu onpepeneHWM KOHCTaHTRI CKOPOCTW nNpAMoro cotonuaa
Nepeoro nNOpAAKa akTUHOMETpPa C HW3KOW ONTWYEeCKOW NNOTHOCTLI C
M3BECTHBIM KBAHTOBbIM BbIXO4OM B 4YWMCTOW Boae B (DOTONWTHUYECKOW
kioeete, obnyd4eHHON MOHOXPOMATUYECKOM  W3NY4eHWEM, NMOTHOCTE
nagawwux ©OTOHOB NpW  ONUHE BOMHBI  WanydyeHws MoxeTr BblTb

onpefeneda uia cneaywero ypasHeHdus [33]:

56
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i Do ke (8)

I o4 (xenon}

4

2r3 Ixe*rmn ¢LIEI Ej(m‘t}
rae lg, - NNOTHOCTE POTOHHOMD M3NYYEHWA, B KONWYECTBEHHOM BbipaMXeHWH,
MpW LUEHTPUPOBaHHOI ANWHE BOMHBl A C WUHTepeBanom 1 HM, MMONb CM ™~
eyt ',

Kaijaeyy - KOHCTAHTa CKOpPOCTW peakulu npamoro coTonuia NepeBoro
nopaaka, cyT ', nony4YeHHas ¢ NPUMEHEHWEM aKkTMHOMeTpa, NoLBeprHyToro
MOHOXPOMATUHECKOMY M3NYYEHWIO NpKM ANWHE BONHbI A;

@, — KBAHTOBLIW BLIXOL aKTUHOMETpA;

Epact—  MOMAPHBIA  AECATWYHEIM KO3 UUMEHT  NOrNoLWeHnA
aKTMHOMETpa NpW ANUHE BONHLI A, N MOMb ' CM™';

D.. - TonwuHa obnyyYyaeMoW KIOBEThl, pABHAA OTHOLUEBHWIO
obvema obnyyaeMoW KIOBETLI K Nnowangw nageHus uanyqyeHns, cMm;

lisnon - ANWMHA ONTUHECKOTO NYTH B KIOBETe,  NoABepragmMou
MOHOXpOMAaTHYECKOMY 0BNYyYEHWIO, CM.

54.3 YpaeHenve (8) naeT BO3MOXKHOCTE ONpEeAenNWTE MMOTHOCTb
natoka ¢hOTOHOB TOMBKO NPW OAHOW ANMHE BOMNHBLI, HO OHO MOXET BeITh
WCNOMNbL30BAHO ANS onpefeneHns KOHCTaHT CKOpPOCTW npsmoro ¢oTtonuaa
noa BO3OEWCTBHUEM MOHOXPOMATHYECKOrD M3NYY4EeHUA C NpUMEHEHWEeM

OOHOro N HecKonekWs aKkTHHOMETDORB C HWU3KOW ONTUYECKOW NNOTHOCTBK.

GI’IDE,EI,EJ"IEHHE‘ NMNoTHOCTW NOTOEAS ¢IE|TDHDB Nnpyt HECKONBEWX pasdni4HbIX
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ONWHaxX BOMH B Npenenax BeiDpaHHOro AuWana3oHa ANWH  BOMH,
[OCTATO4YHO NPOBOAWTE C WMCNONbL30BaHWEM KCEHOHOBOW Namnbl, Tak Kak
NNOTHOCTE MNOTOKAa QOTOHOB 3aBWMCMT OT ANMHBl BONHbl.  [Mockoneky
NNOTHOCTE NOTOKa OTOHOB, Wany4aemoro KCEHOHOBOW nNaMmnon ¢
hUNeTpaMM, 0QHOPOOHENA, MOMHO NErko OCYLWECTBUTE MHTEPNONAUWK Ha
OCHOBaHWWM MW3BECTHOW NNOTHOCTW (POTOHHOINC NOTOKA NPW  PasnU4YHbiX
anuHax sonH [33).

54.4 lNpuw onpeneneHWM KOHCTAHTEI CKOPOCTH peakuuy nNpRMoro
doTONM3a HYNeeBoro nNopagka nog BO3AeWCTBMEM NONUXPOMaTHYECKOro
H3NyYeHus C  WMCNONL3OBAHWMEM WM3BECTHOrC KBAHTOBOMD BblXoOa
AKTMHOMETPa C BbICOKOW ONTHMMECKOW NNOTHOCTEHY B YMCTOW BoOe C
OTONMTUHECKOW KoBeTOKW, oOny4Yaemol KCEHOHOBOW naMnoW, cyMmma
3HAYeHWW NNOTHOCTM Najalwwero notoka ¢GOoTOHOB B AWana3oHe cnekTpa
nornoweHMsa akTUHomeTtpa Boilwe 290 HM moxeT ObiTe OnpegeneHa Ha
OCHOBaHWK cnegylwero ypagHeHus [33)]:

A=final

I Deeit
ﬂﬂ{xermn}l=—m—"1":g;4,{acr:l;;zero order], (9)
A=initiai Pact

roe Apiag—HavyansHangNUMHaBONHBl NOMMoWeHWAakTUHOMEeTPa
(npu = 290 Hm);

Afinal - KOHEYHAR ONWHABOMNHEl NOMMOLWEHWA aKTUHOMETPA
(npu = 800 HMm);

II]PL'_ NMNOTHOCTE NOTOKA EI'.'!DTDHHDI'G MINY4EHKMA, B KONMWYECTEEHHOM
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BbIPAMEHWW, NpW LUEeHTPUPOBAHHOW [ANWHE BOMHBI A C WHTepBanom 1

HM,MMONE cM ™ cyT;

D.., - TonwwHa obnyyaemoWl KKOBEThl, pABHAA OTHOLWEHWK 0DbemMma
obny4aeMol KIDBEThI K NNOLWAaAK NaaeHUa UaANYYeHWA, CM;

D, — KBAHTOBLIA BLIXOO aKTUHOMeETpa;

Kadjactzeroordery - KOHCTAHTa CKOPOCTM peakuMu npamoro ¢oTonvaa
nepsoro  MopAgka, nNonyd4eHHas C©  NpUMEHEHWEM  aKTUHOMETpa,
NOABEPrHYTON0 MOHOXPOMAaTUYECKOMY W3NYYEeHWH nNpW  ONWHE BOMHGI
Amone n” oyt .

54.5 MNpu ncnonb3oeaH Bonee 0AQHOMC akKTMHOMETPA C BbiCOKOW
NNOTHOCTBEK C NONOCAMM NOTNOWEHWA NPW Pa3HbIX ONWHAX BOMNH, MOXET
OblTe OnpegeneHa cyMmMma 3HadeHMi NNOTHOCTKM NOTOKOB (DOTOHOB B
npenenax wabpaHHoro gManazoda, BeNMdas gwanaacH ot 290 oo 800 Hm.
MNogpobHOCTH NpOBEOEHWMA 3IKCNEPMMEHTOB ANA onpegeneHua NNoTHOCTK
notoka OTOHOB € WCNONbB3OBAHWMEM KCEBHOHOBBIX Namn, a Takse
npoueaypsl ANa Ux kKanubpoekKn, NpueeaeHsl B cobinkax [19], [33], [34], [35].

9.5MNpoeegeHne nccnegoBaHMiA NnpamMmoro ¢poTonMsa

9.5.1 YpoBeHb 1 — Teoperuyeckoe paccMoTpeHUe

9511 Yd-BuaumMble CNeKkTpsbl nornoweHusa MCMbITYEMOro
¥*MMWYECKOTD BewecrTea, KOTOpPOEe He WMOHM3WPYIOTCA B 3HAYWTENbHOW
cTeneHu B aManasoHe sHadeHud pH ot 4 0o 9, OON#HBI M3AMEPATECA TaKKe

B npegenax pH 4 - 9, nockonbky B 3TOM CNy4yae CKOPOCTb TMAPONM3a,
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8CNKY TAKOBOW NPOUECC MMEeeT MECcTo, CBEleHa K MUHUMYMY. Ecnu navHoe
XMMWYeCKOe BelecTBO HABMNAETCA  YCTOMYMBBIM - K abWuoTU4YecKomy
rMgponuMay, cnexkTp gomseH vameparscs npu pH 7. 3Hadvenwe pH, npwu
KOTOpPOM NpoBoOATCH MccnegoBaHua npAMoro dhoTonuaa C
WUCNONb30BAHWMEM HEWOHHOMo TecTUpYeMmoro XWMWYEeCcKoro Bellectea,
JomkHo ObITe Takum e, kak pH, npu KoTopom onpegenseTtcs CchnexkTp
nornowenns.  Y®-eugumbele  CNEKTPel  MNOMMOWEHWA  WCNLITYeMOoro
X*MMWYECKOroD BellecTBa, KOTOpOe 3aMeTHO MOHM3WpYeTcAa B npepenax pH
oT 4 o 9, gon#xHe! MamepaTeca npu pH 4; 7 1 9.

9.5.1.2 3nNexkTpoHHbl2  CNEKTPLl  MNOFMOWEHWA  WCNbITYEeMOoro
XMMMWYECKOro BellecTBa A0MKHbl ObiTe NOMyYeHbl B COOTBETCTBYHOLWMX
pacTEoOpMTENAX NpW WabpaHHbIX 3Ha4eHWAx pH Ha cnekTpodpoToMeTpax c
BO3MOMHOCTBK) perucrpauvn Y@-sMauMelx CNekTpoB B AwanasoHe 290-
800 Hm. MNocKoNeKy Nonocbl NOrNOWeHWA MHOMMX XMMWYEeCKWX BELWecTB
MOryT WHOrga pacnonaratecsa BOnwWaw kpas coOCTBEHHOrO NOrnNoweHus,
obpasyna Tak Has3biBAEBMBIW XBOCT MNpM ONWMHAX BONH Bolwe 290 HM, TO
pekoMeHOyeTca perncTpupoBaTh cnekTp nornoweHna Ha 30- 40 Hm Huxe

290 Hm.

MNpumedanwe - [pousaypa  pPervcTpauuy, OUeHKWM  M3KCUMMYyMOEB  MOnoc
NOMMOWEHWA, WWPKWHEl NONOC NOMOWEHWA W ONPEeOeneHls MONAPHOro AeCATHYHOIO
koaphuumMeHTa nornowedWs  onuceieaetca B Pyxkosoactee QO3CP 101 (OECD

Guideline 101).
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Ana nonyydeHua anekBaTHOro CNEKTpa nNOrMoLWeHWs, ¢ Lensio

YBENWUYEHWA pPAcTBOPMMOCTH  WCNLITYEMOro XMMMYECKOro BellecTea,
MHorga moxeT OblTe Heobxogumo WCNoNbL30BaTe BOAHLIE PAacTBOPHI
MeTaHona, artadona Wnu  aueToHuTpuna. PekomeHOyeTca  Takke
nposeneHue pervcTpauum Y@-BUOMMBIX CNEKTPOE  TeCTUPYEeMblX
XMMUYECKUX BELECTB B YUCThIX COPacTBOPUTENAX.

9.5.1.3 Ecnu ucneiTyemoe XMMWYeCcKoe BeLlecTBO NornowaeT Bbille
290 Hm (A = 290 nm), a UMEHHO BbIlWE MPaHKMUbl ONWH BOMNH COMHEYHOro
Many4eHUA y nosepxHocTH 3emnw, c L, 10 n mons' oM, paccyuTaTb
MaKCHMMansHO BO3MOMHYH) CKOPOCTE peakuuu npamoro oTonuia MOMHO

NpM OONYWEeHWA, YTO KBAHTOBLIA BbIXO[] PaBeH eAWHWUE B YpaBHeHWuW (B)

[2]:

A=g00
L 1

kd{ma:{}: 2 Eals, (10)
A—-290

I',E,Ekd.:mam — MakCHMManbLHO BOIMOXHAA KOHCTaHTa CKOpPOCTH peaklWd

npsiMoro poTonmaa, cyT ]
£,- MONAPHBIA ASCATHYHLIA KO3M@UUWEHT NOrMoWweHWa nNpu andHe
-1 1
BOMHGLI A,.N MONE CM ;
L, - cpeOHecyTO4MHOE 3Ha4YeHwe NOTOoKa COoMHEeYHoro QOoTOHHOMo
HM3Ny4eHUs NpPW UEHTPMPOBAHHOW ONWHE BONHBI A B MHTepeane AnvH BOMH
AA, B KONMYECTBEHHOM BbipaMeHUU, MMOMb CM ™~ cyT .
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9.5.1.40Npwu pac4yere MakcHUManbHO BO3MOMHOW KOHCTAHTbI CHOPOCTM
peakuuu oTonuaa, CpeQHecyTO4YHOEe 3JHa4YeHWe MNNOTHOCTM NOTOKA
CONHeYHoro oTOHHOro Wany4edna L,, nogcraenedHoe B ypaeHeHue (10),
OOM#¥HO (NpeanovTUTensHO) COOTBETCTBOBATE NeTHemy ceaoHy w 40°-50°
reorpadv4eckor WWPOTe. 3HadeHna Ly MoryT BeliTe nony4dedHs Ma tabnuu,
npuBeaeHHeIXB cceinkax [2], [12], [18]. B kayectBe anbTepHaTUBLI
ucnone3oBaHua  ypasHennAa (10) w  Tabnuuel co 3HadeHuamu L,
MaKcHMMansHaA KOHCTaHTa CHOPOCTA peakudy NpAMoro qoTtonuaa Moxer
OblTh paccyuTaHa nyTem BBeOeHMA  MONAPHOMC  OECATUYHOro
KoapdWUMeHTa NOMMOLWEeHWA W KBAHTOBOrD BblX04a, paBHOrC eguMHuue, B
Takne KOMNblOTepHble nporpammel, kak GCSOLAR [18] unn ABIWAS [19],
[20].

9.6 Kputepun AnNA NpUHATUA pelleHMA O Nepexode KO BTOPOMY

YPOBHK MCCNeoBaHWA

9.6.1 OnpenenAloT MakcMManbHO BO3MOXKHBIE KOHCTAHTbl CKOPOCTH
peakuMu npamoro goTtonvaa WUCNBITYEMbIX XMMWYECKMX BELWEecTB B
NPUNOBEPXHOCTHLIX  NPO3padHblX  NPUPOOHBIX  BOAAX, NOOBEPTHYTBIX
CpeAHECYTOYHOMY COMHEYHOMY  WM3Ny4YeHW, Ha OCHOBaHWWM YpaBHEHWA
(10).

6.2 Ecnn pacdeTHeld nNepuog  nonynpespaweHus  (npu
MAKCMMANBLHOW KOHCTAHTE CKOPOCTH peakuWk npamoro dotonuaa) Bonee 30
OHen, NpAMOR OTONKW3 CYUTABTCA HEe3ZHaYMTeNbHbIM npouecconM. B Takom

(B P
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cny4ae, NanbHedllee WccnenoBaHwe npaMoro  QotonMaa  He

NPoOW3BOaNTCA.

6.3 Ecnu pacueTHeldA nepuon  nonynpespaweHus  (npu
MaKCHUManNsHOW KOHCTAHTE CKOPOCTW pEakuWK npamoro oTonvaa) MeHblle
unu paesed 30 gHAM, cnedyeT NeperTH K YPpoBHK 2 (3KCNepUMeHTanbHOoe
UccnegoBaHue ).

9.7¥poBeHb 2 — JKCNepUMeHTanLHOE UCCcNegoBaHue

9.7.1Ecnn  vcneiTyemble XMMWYECKWEe BellecTBa CYLUEeCTBEHHO
WOHM3WPYIOTCA B OWanasoHe 3HadeHwd pH ot 4 go 9, vccnegoeaHuA
OOMKHBEI NPOBOOMTECA C MCMNOMNL30OBAHWEM OOHOMO MNKM HECKONLKWUX BOOHBLIX
OydepHbix pacTBopoB €O 3HadeHuAMM pH 4; 7 wiunu 9. OpgHako, ecnu
MONAPHBIM OeCATHUYHBIK KO3MD@UUMEHT NOrMOWEeHWA £,  WCMNBITYEMOro
XWMUYECKOTO BewecTea npy A 2 290 HM Huke 3Havenua 10 n mone ' om',
npoBoaAWMTE MCCNedoBaHMeE NPM  OaHHOM 3HadYeHun pH HeoOAzaTensHo.

9.7.2 PacTBOpAIOT UCMNBITYEMOE XMMWYECKOe BELWECTBO B CTEPHIBHOM
OydepHom pacteope (Boga kBanvduKauumy — 4YacTas BoAa) ¥ NoOMewanT
onTU4eckl pasbaBnedHHbl pacTBop B (QOTONWTHMYECKWE cocyabl ANS
WUCNBITAHWUA. JKCNOHWPYKT, N0 KpawHeW Mepe, NONOBMHY COCYOOB C
HUCNBITYEMBIM BEUWECTBOM, B YCNOBUAX 0BNYyYEeHWUS KCEHOHOBOW Namnod w
COMNHEYHbIM CBETOM, W NPeoocTaenaldT OAWHAKOBOE 4YWACMNO WCNbITYEMbIX
COCYOOB ANA NpoBefeHns TEMHOBOMO KoHTponsa. [ins yd4eTta noTepbs neTy4mnx

HMCNBeITYEMBIX XUMWYECKWMX BEWECTE W [ vnu npoaykToB nNpeepawleHtq,
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MCNbITYEMbIE COCYObl A0MKHbI BbiTh NPUKpENneHsl Kk Nosylwkam ana cBopa
opraHudeckux netydux sewects n CO;.

§.7.3 [OAna OpUEeHTUPOBOYHOIO OnNpedeneHWa KOHCTaHTel CKOPOCTW
peakuMu npaMmoro oTonuaa  WUCNLITYEMOro BellecTea CnpegenswT
KOHUEHTpaUWK  WUCNBITYEMOro  XMMWYECKOro BelwecTea B npobax,
oTofpaHHblX C onpefeneHHLIM MHTepBanamMu BpeMeHH Ku3 oBny4YeHHbIX
MCNbITYEMBIX COCYOOB W COCYOO0B ANA TEMHOBOTO KOHTPONA.

§.7.4 MNpw kaxoom WHTepeane sblBOopkK Npob, cneayer UCNonL30BaTh
OnA aHanusa obnydenHylo QOTONMTUYECKYD KloBeTy. YWcno uHTepeBanos
BbIDOpKM NpoG, NpKM  KOTOPLIX TaKKe WMCNOMNb3YHT ANA aHanuia obpasubl
TEMHOBOIC KOHTPONA, OOM¥KHO 3aBUCETh OT NpeasapuTenbHblX CBEAEHWHA O
CKOpPOCTM  rMOpONM3a  WCNLITYEMOrO  XMMWYECKOre  BelecTea npu
IKCNEepMMEHTaNLHOM 3HadeHun pH. Hanpumep, ecnu wcnoiTyemoe
XMMWYECKOE BeLlecTBO NP JKCNEPUMEHTANBHOM  3HadYexnun pH
noaBep#eHc rmaponuay ¢ Bonellon CKOPOCTBID, KawabeW nepwoa otbopa
KIOBET TEMHOBOro KOHTPONA ANA NpoBefAeHWs aHanuia [OonKeH
COOTBETCTROBaTE nNepuofy oTO0pa oBNyYeHHbIX KIOBET, W OONMKeH
CONPOBOXAATLCA NPUMEHEHWEM 3aLLNTHBIX Mep.

§7.5 Ecnu paHHble COOTBETCTBYHIT KMHETWKE peakudu nepsoro
nopAdka, BblMWCNAKT KOHCTAHTbI CKOPOCTM peakuMv  obnyYeHHbIXx W
«TEMHOBBIX®» MWCNbITYEMbIX XMMWYECKMX BELLECTB, WCNONb3ys MOOEnb

NMHEWHOW perpeccu Ha OCHOBE norapuMUYeck npeoBpa’oBaHHbIX
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OaHHbIX, COMMAacHO YypaBHeHWw (3), MNU MOLOEeNk HeNnWMHEeWHOW perpeccum

ans Henpeobpa3oBaHHblX OaHHLIX, COMMAacHo ypasHeHuo (2).

§7.6 Kak TONbKD KOHCTAHTEI CKOPOCTM peakuMy WCNbITYeMOoro
XMMUYECKOro BeL|eCcTRa ByayT onpeaeneHsbl, PACCHMTLIBAOT
OpPUEHTUPOBOYHYH) KOHCTaHTY CKOPOCTM peakuuu npamoro doTondaa,

MCNONb3yA CNegywllee ypaBHeHWe:!
kd = kj]"."ﬂﬂ'fﬂl’ﬂﬂ' — Kk darks {1 1 )

roe kg — cpegHecyTO4HaA KOHCTAHTa CKOPOCTHM  peakuMu NpsmMoro
doTonuaa;

Kirradiates — KOHCTAHTA CKOPOCTH peakumy oBNy4YeHHbIX XMMWUYECKUX
BELIECTB;

Kaarx—KOHCTAHTa CKOPOCTW  peakuMi «TeMHOBLIX®»  XMMUYECKWX
BELIECTB.

9.8BbluvcneHne KOHCTaHTbI CKOPOCTHM  peakuMu npsaMoro
c¢hoTonuia B NPUNOBEPXHOCTHLIX Npo3payHbIX BOAax
eCTeCTBEHHOrD BoAoeMa Ha OCHOBaHWM NabopaToOpPHLIX 3HAYEHUI

§.8.1 KoHCcTaHTy CKOpPOCTH peakunn npaMoro otonuaa ueneiTyemMoro
XMMWYECKOrD Bewecrea B Npo3padyHblXx  NPUNOBEPXHOCTHBIX  BOJdax
NPUPOLOHOrO BOAOEMA, JKCMOHWPOBAHHOIND B YCNOBMAX CpeHeCcyTOYHOro
COMHeYHoro QOTOHHOTO Manydedus L, BEIYMCNAKT Ha OCHOBaHWK
KOHCTaHTBl CKOPOCTM peakuun npamoro dotonuaa B QOTONWUTUYECKOH

KiaBaTE, EI{EHGHHDGBEIHH{H:! B YCNOBWAX HENpepeiBHOMO OOTOHHOrO
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HanydeHkA, WCXOoOAWEro oT KCEHOHDBOW Namnbl, MCNonb3yA cnedykwillee

ypaeHeHWe (CM. NpunoeHWe b, NpoMaBogHble BeiDpaHHbIX YpaBHEHWA):

200
k n 1D cell kﬂ(xencrn) 290 €3 Lj
==

; (12)

raekyuseiary - CPEOHECYTOYMHASs KOHCTaHTa CKOPOCTM peakuud npamMoro
hboTONM3a WCNbITYEMOIO XWMWYECKOrD BellecTBa, AKCNOHWPOBAHHOMO B
Npo3padYyHelX NPUNOBEPXHOCTHBIX BOOAaX ecTecTBEHHONo BoAgoema B
YCMOBWAX CPEAHECYTOYHOID CONMHeYHoro oTOHHOrO Many4yeHua Lioyt '

Kajenony - KOHCTAHTA CKOpPOCTW peakuuw npamoro  cotonuaa
MCMNBITYEMONO  XWMMWYECKOrD BellecTBa, 3KCNOHWPOBAHHOMO B BOAHOM
GydepHom pacTeope B (DOTONWTUYECKWMX KIOBETaX B YCNOBUAX
NOCTOAHHOMD UANY4YeHWA KCEHOHOBOW Namnel Iwmnnm,cyr";

Ey - MONAPHBIA  OBCATUYHBIA  Ko3dUUMEHT  NOrMouweHus
UCMbITYEMOro BELLEeCTBa NpW ANUHE BOMHbLI AN Monb ' oM

Deei - TONWMHa o@nydyaemMoW KHOBEThI, paBHas OTHOWeHWK obbema
oBny4aemMoi KioBeTkl K NNOLWAAW NafeHna NaNYYeHWA,CM;

liowsn - ANWHA ONTHUYECKOrO MNyTH B KlBeTe, noaBepraemoin
oBNy4YeHW KCeHOHOBOW NamMnon, cMm;

lgs, — NNOTHOCTE NOTOKA HOTOHHOMD WANYy4YeHWs KCEeHOHOBOW Namnbl,
B KONMWYBCTBEHHOM BbIDAXEHWW, NPU LIEHTPMPOBAHHOW ANWHE BOMHBI A C

MHTEpBanomM 1 HM,MMOIb CM ™~ CyT '
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L. — cpeoHecyTouyHOe 3HAaYeHWe NNOTHOCTW NOTOKA COMHEYHOoro

(POTOHHOID W3ANYYEHWA, KONWYECTBEHHOE BhipakeHue, Npu LeHTPUPOBAHHON
ONWHE BOMHBl A C  WHTEpPBanoMm AAona  wccneposanmi B cnabo
NOrNOLWAaKwWKX  NPUNOBEPXHOCTHLIX  NPO3padYHblXx  BOOax NPUPOAHLIX
BOAOEMOB.MMONb CM ™~ CyT .

§.8.2 Yrobel wucnone3ceate YypaBHewwe (12), NNOTHOCTE NOTOKA
tpOTOHHOFO Wany4eHus KCEHOHOBOW  Namnbl, nagawLero Ha
doTonNMTUYECKHEe KIoBeThl (lp) QomkHa onpegenATbCA B 3aBWCMMOCTM OT
ONWHBI  BONHbI  WCNOMNb30BaHHLIX AaKTUHOMETPOB WNKM  CNeKTpanbHoro
paguoMeTpa. 3HadYeHWs NNOTHOCTM  NOTOKAa COMHEeYHoro OTOHHOro
HM3NY4eHUs B 3aBMCHMMOCTW OT ANWHLI BONHbI NPKW NPOBEAEHWW UCNbITAHWA B
NPUNOBEPXHOCTHBLIX NPO3padHbiXx Bogax nNpupoaHblx Bojoemos (L,) Ans
pasnu4HblX Ce3aoHoB W reorpapuy4eckon WWPOThl MOMHO HaWuTW B
ueTodHKukax [2], [12].

9.9 Kputepuu AONA NPUHATUA peweHWAa o080 waeHTUdUKaAUUM

OCHOBHbLIX nNPOOYKTOB nNpeBpaweHMa W (onuwoHanbHo) o6

onpegeneHWy KBaHTOBOro Bbixoaa

9.9.1 PaccudTelBaKdT nepwon  NoONynpeBpalleHns XUMWUYecKoro
BELECTEa, MCNONb3YA KOHCTAHTY CKOPOCTH peakuuu npsmoro cdotonuia B
MPUNOBEPXHOCTHBIX NPpO3padyHblX BOAax NPWpoAHOro Bofoema, B YCnoBUAX
COMHEYHOro obny4eHus.

9.9.2 Ecnw nepuog nonynpespalleHus XMMKHYECKOro BellecTea =190
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CYTOK, pEeaKUMa npamoro oTonu3a paccMaTpUBaeTCA KAk HE3HAYUTENbHBIA
npouecc. B takom cnyyae, gancHedWwee MccnegoeaHe npamMoro dotonuaa
HE NPon3BOOUTCA.

§9.3 Ecnu nepwoa nonynpesBpawedHua< 190 cyTok, npoesogutcs
MAEHTUPMKAUWA OCHOBHBIX NPOOYKTOB NpeBpaweHva W (onuuoHaneHo)
onpefengHMe KBAHTOBOID BeIXOAA.

9.10 UpenTuhMKauma OCHOBHBLIX NPOOYKTORB NpeBpaLleHnn

§.10.1 ¥poeeHb 2 NnpegycMarpuBaeT, UTo UCNbITYEMBIE XMMHUYECKUE
BewecTea B DydepHoM pacTBOpe 3JIKCNOHWPYT B YCNOBWMAX 00Ny4eHws
KCEHOHOBOW namMnonW WnW  conHedHoro obnydedus. OnpegenswTt, no
BO3MOXHOCTK, CKopocTh 0Bpa3oBaHMa 1 pacnaga NpoayKToB NpeBpalieHns.
OCHOBHbBIE NPOAYKTE (hOTONpEBpaLLEHWA BeIAENAKT U MAeHTUuuKpyoT. B
paMkKax HacTOAWero cTadHgapTa, OCHOBHbIM MNPOOYKTOM NpespalleHus
CYMTAEeTCA TOT, Ha KoTopbld npuxoguTtcA 10% oOT KonW4ecTBa NpMMEHEHHBIX
BELWECTE C paAuMoakTUBHONW METKOW, onpedeneHHbIX B Ka4ecTBe CpeaHero
3HAYEHWA NOBTODHbIX M3AMEpEeHWIA B X048 NpoBefeHWA UCCNen0BaHWuA.

5.10.2 Ecnu ans ynaBnuBaHWA WCNbITYEMbIX XMMWYECKUX BeLUECTB
WunNK NpoaykToB WX NpeBpalleHna WCNoNb3ayeTcA NPOTOMHaA cUMcTema,
OOM¥HBl NPUHMMAaTLCA BO BHMMaHWe cnegywwue nonoxedHwsa. Boagyx
OONn¥eH nNpoXoOWTe 4epes Mukpobuonorudeckne QUNLTPE, YTODLI
coXpaHuTe oOpasubl CTepunbHbIMKM.  BnaxHbll  BO3QyX  OOMKeH

HCNONBE3CBATECH NOCNE ﬂpEﬂEEpHTEHbHDIﬁ OCYLUKI.
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§.10.3 McneiTyeMble pacTBOpbLl NOMELLAKT B (DOTONUTUYECKWE COCYOb

ana npoeegeHns vonelTaHua. Mo MeHblien mMepe, NonoBMHa COCYOQOB C©
HUCNBITYEMEIM BELWECTBOM O0MKHO 3KCNOHWPOBAaTECA B YCNOBUAX 0DnyyYeHna
KCEHOHOBOW NamMnown MNK CoONHeYHbIM CBETOM, NPK 3TOM YKCNo obnyyYaemblx
COCYOQOB A0M#HO ObITk paBHO3HAYHO 4YMCNY COCYOOB, NpedHa3HavYeHHbIX
ANA TEMHOBOrO KOHTPONSA.

9.10.4 KoHueHTpauwuM nNpoaOYKTOB nMNpeBpalleHHas B 0BNy4YeHHbIX
cocyfax C MWCNbITYEMbIM BeLEecTBOM W cocydax AnsA TeMHOro KOHTpona
OoMmKkHbl ONpedenATeLCA 4Yepes OOWHAKOBbIE WHTEpBanbl sBpemeHd otbopa
obpa3zyos.

9.10.5MNpwn kaxaom nHTepeane ebiGopk Npod cnenyeT MCNoONL30BATh
ans adanuaa obnydYeHHyr QOTONUTUHECKYID KIOBETY. YMcno WHTepeanos
BbliOopKKM NpoG, NpW  KOTOPLIX TawHe WCNoNL3YIT AnA aHanwusa ofpasubl
TEMHOBOID KOHTPONA, OOMKHO 3aBMCETk OT NpeaeapuTenbHbiX CBEdeHMA O
CKOpPOCTW  TMAPONM3a MCNLITYEMONO  XMMWYECKOrs  BRLEeCTBa  npu
IKCNEePUMEHTANBHOM 3HaYeHMk pH.

9106 Ona woeHTMdMKauMKW W KONWYECTBEHHOMD OnNpedensHus
OCHOBHbLIX NPOAYKTOB NpeBpalleHus MCNoNe3yT aHanuTU4eckue Metodbl W
KpUTEPUW, yKa3zaHHble B NyHKTe 5.8 HacToswero cTadaapra.

9.10.7 B cnyyanx, Koraa gaHHbeie cnedywT KMHETUKe peaku iy nepeoro
nopsgKa, a MCXogHoe XMMWYecKoe BellecTBo DeICTpo TpaHcopMUpyeTcs,

OnAa HCnelTYeEMOroe XMMUHeckKoro BelUECTBa MPpUMMEHAIOT Te He cnocobl,
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OCHOBaHHLIE Ha KWMHETWMKE peakuWd Nepsoro nopaaka, 4Tobbl BbIYMCNWTE
KOHCTAHTY CKOPOCTM peakund npamoro oTonu3a nepeoro Nopaaka M
COOTEETCTEYHLWKWE Nepuoisl NonynpespaweHna ANa OCHOBHbIX NepPBHUYHbLIX
NnpoayKTOB NpespalleHns, obpasyolmMxca U3 MCXOOHbLIX BELWEeCTB, KOTOpble
BCE €Ul XapaKTepu3ylTCcA 3HAYWTENbHOW KOHUEeHTpauuew (Hanpumep,
10% oT KonuyecTea NpMMeHEHHOro BewecTea) Nnocne TOoro, Kak WCXoOHoe
BELLECTBO PAazNOMMNOCh A0 HWU3KOMD YPOBHA KOHLIEHTRAUMK.

§.10.8 B 1ex cny4yanax, Koroa 3HadyvTensHoe KONWYeCcTBO NepBHYHbIX
WNK BTOPWYHLIX NPOLYKTOB npespallieHua obpasyercs W paanaraetca B
TedeHWEe OOHOMD W TOro e nepuoda BpemMeHW, He npencTaensaeTcs
BO3MOM¥HBIM JErko BbIYWMCNWTE KOHCTAHThB CKOPOCTW peakuWu Npamoro
doTonNM3a WM COOTBETCTBYHLWKWE nepuodbl  NONynNpeBpaleHns, Kak,
Hanpumep, 310 Morno Bel BeITe CABNAHO ANA MCXOOHbLIX BewecTs. OaHako,
KakK BApMaHT, MO¥HO NONbITATECA BblYUCNWTE KOHCTAHTLI CKOPOCTH peakumuu
nepBOro nopRaka o00paszoBaHWA W CHUMEHWA KOHUEHTpauUWM OCHOBHbIX
NEOAYKTOB MNpPEBpAaLIBHMA C  WCNONbL3OBAHWEM MOOENW HEenuHenHoW
perpeccui, 4T0OLI 33aBMCHMMOCTE KOHUBHTpAUMW OT BpeMeHW ONA Cepuu
NaHHBIX COOTBETCTBOBANA pPA3NWYHBLIM  YDABHEHWAM, NONYY8HHBIM Ha
OCHOBaHWK Npeanonaraemslx NyTerd NpespalleHma.

9.11 Onpegenexsne KBaAHTOBOIO Bbixoda (ONUWOHANLHO)

OnpenensoT KBAHTOBLIN BbIX0 UCMNBITYEMOIC BelecTea B BydepHom

pacTeope C WCNONbL3IOBAHWMEM MOHOXPOMAaTHYECKOro wuanydeHwa [12],

Pa3paboTka 3neKTpoHHON Bepcun - nopTan GostExpert.ru 78 /151
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

rocT 32434-2013
NONUXPOMaTUHECKOTO M3NYYeHWA KCEeHOHOBOW namnel OYrOBOrO THNa C

douneTpamMu [8] 1 NONUXPOMATUYECKONO CONHEYHOro Manydenus [2]. Kaxgobii
M3 MeToOoB MMeeT CBOM AOCTOMHCTBA MHEOOCTATKM NPW CpaBHEHWW Opyr G
apyrom (cMm. npunoxeHue ).

9. 12 OnpegneneHMe KBaHTOBOrMo BbIXOAa € WCNOMNb3OBaHWEM

MOHOXPOMaTHYECKOro M3ny4YeHun

9.12.1 PacTteopbl MCNBITYEMOID XMMWYECKONo BELWECTBA W BoibpaHHoro
AKTUHOMETPAa C ONTUYECKN HW3KOW NNOTHOCTEIO NOMELLAKT B OTAENbHBIE, HO
npy 3TOM MOEHTUYHbIE (DOTONWTUYECKWE KIDBEeTkl. OnucaHve akTMHOMETPOB
npueefeHo B npunoxedHun . He meHee 50% doTonNUTUYECKHMX KOBET
noaBeprawT MOoHOXpOMATHYeckoMmy oBnyyYeHWo nNpW ONWHE BONHBL A, a
PABHOE WMMNWU MEHbLUEE YWCINO KIBET (B 3aBMCHMMOCTH OT MMOpOnMTHYECKOW
cTabunbHOCTW  WCNLITYEMOrC BeLLecTBa) MCNonb3ywT Ond TeMHOBOrO
KoHTponA. KoHUeHTpaUWK WCNbITYeMOro BellecTea B 0DNyYeHHbLIX KIOBETaX
W koBeTax ¢ obpasuaMmMu ONA TEMHOBOMO KOHTPONSA ONpenensnT 4Yepes
COOTBETCTBYHLWKME HTepBane otbopa npob, 4Tobbl ONpedenyTe KOHCTaHTY
CKOpPOCTM peakuuy NpAMoro gpoTonuia UCnbITYEMOoro BellecTBa (Kyymem) W
akTHoMeTpa (Kgyacn) NOO BO3OEWCTBMEM MOHOXPOMAaTUYECKOro obnydyeHus
npy OnuHe BONHbI wanydeHus A MNpu kawmaom otbope npob WMCNoONb3YHOT
obny4eHHyd QOTONUTUYECKYIO KIOBETY, NpedHasHadeHHyl AnA adandaa.
Yucno wHtepeanoe otbopa npod, Npu KOTOPLIX TAKKe UCNONB3YIOT KKBETY C

EEDBSLI,UM Ond TeMHOBOID KOHTPONA, O0MHHO 3a8MCEeTe OT NpedBapUTenkeHO
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BbIACHEHHOW CKOpPOCTM peakuWW rvaponu3a MWCNbITYEMOro XMMWYecKoro
BELWECTE NPK IKCNEePUMEHTANBHOM 3Ha4YeHuK pH.

§.12.2 CHu¥eHWe KOHUEHTPaUWKU MCNBITYEMBIX XMMHUYECKUX BELlecTs
WK aKTUHOMETpa npw HU3KOW ONTHUYECKOW NMNOTHOCTM  OOM¥HO
COOTBETCTBOBATb KMHETWKE NepBOro NopaAaKa, Tak YTO KOHCTaHTbl CKOPOCTH
peakuMu Moryt GblTe onpegenedHsl ¢ WCNONbL3CBAHWEM MOOENW NUHERHON
perpeccun  [ypaBHeHwe (3)] wnr  moOoenn  HenWMHeRHOW  perpeccuu
[ypaeHeHwe (2)] kak ona obnyyYyeHHbIX MOHOXPOMAaTWYECKMM CBeTOM
obpa3zuyoe, Tak 1 006pa3LoB TEMHOBOMD KOoHTpona. CHUXKEHWE KOHUEHTpaumnK
MCNBITYEMBIX  XMMWYECKMX BellecTs WK  akTUHOMEeTpa BLICOKOW
ONTUYECKOW NMNOTHOCTLKY AO0MMHO COOTBETCTBOBATE KWHETWMKE HYNEeBoro
nopaaka, Tak 4To KOHCTaHTbl CKOPOCTH peakuMi MoryT ObiTe onpefeneHol ¢
WMCNONB30OBAHWEM MOOenu  NWHernHOoW perpeccuk (OnAa obnydYeHHblX W
«TEMHOBBIX» 00pa3ucs) COrMMAacHO Ccnegyllwemy YpPaBHEeHWID KWMHEeTHEM

HYyNeBoro nopajka:

c=¢y—k 1, (13)

9123 Kak TONbKO KOHCTAHTBI CKOPOCTM peakuwid B obpa3suyax,
oBny4eHHbIX MOHOXpOMAaTH4ECKMM W3NnydYeHweMm, W obDpa3uax TemMHOBOro
KOHTPOMNA, a Takke akTMHOMEeTpa OyayT onpefeneHbl, KOHCTaHTa CKOPOCTH
peakuui NpAMOro )oToNKM3a UCNbITYEMOro XMMUYECKOro BelecTBa (K nem)

U aKTUHOMETPa  (Kyyaey), NOABEPTHYTHIX MOHOXPOMATUHECKOMY W3NYyHeHWD
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npu AnuHe BonHbl A(Ks jiradiated) ,MOXET BbITh NONYy4YEHa U3 YpaBHEHWA!

(14)

-E':ct.-'-l.{'_-:rmm AARact) — kA{Irmr:tiut.?ﬂ}l:m:em M aet) k}. Cetark W chem _OK oL,

MpumMmedaHue— KOHCTAHTa CKOPOCTH peaxuur ana obpasya TeMHOBOrO
KOHTPONA B CTEPUNM30BAHHOM BoaHoM OydepHom pacteope  (Keas) fomwHa BbiTe

SKEWMBAN2HTHA KOHCTaHTe CKOPOCTH MMOpanidaa npu aHayveHnK pH ﬁ}fq]EpHGI'D pacTecpa.

9.12.40npepenawdT  KoaUUMEHTB  MOMNAPHOINO  OeCATUYHOro
KO3 thMUMEHTE NOTNOLWEHWA WCNLITYEMBIX XMMWYECKUX BELWECTE (Erchem)) W
AKTUHOMETPA (E£j4ch) (ECNWN MCNONB3YETCA AKTUHOMETD C HU3KOW ONTUYECKOM
NNOTHOCTLHD) NPW ONWMHE BOMHBL A MOHOXPOMATHMYECKOrD M3nyYeHua c
ucnone3oBaHuem 3akoHa [lambepra-bepa, ponyckas, vto Koad@uUUWeHT

nornoweHua £,>> koadduuneHTa ocnabneHna a;B cpene UCnbITaHus

Aﬁ{chem. wim act)
Eﬁ(ch&‘m wim acty ' (13)
L Crechem nwan act]

TA€Exchemaracty - MONAPHBIA  JECATHUYHBIR  KO3M@UUWEHT NOrnoweHus
MCNBITYEMOINO XUMWYECKOro BelW@cTBaMM WNK akTMHOMEeTpanpu ANWHe
BOMHLI A, N MONb ' CM

Ajchemaracy) -NOTNOWEHWE MWCMNBITYEMONO XMMWYECKOrO BeLWECTBa WNu
aKTUHOMETpAa NpW ANWMHE BOMHbLl A;

L- ANWHa onTU4eckoro NyTH, obel4yHo akBuBaneHTHas Dy cm;

D.. - TonwwHa obnyyaemoW KKBETH, pABHAA OTHOLWEHWK obbemMma

ﬂﬁﬂ}“—lﬂﬂl‘u‘lﬂﬁ KKBETE K NNowaiy nageHdHnd Hany4eHua, cM;
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Cichamaracy) - KOHUEHTPAUMS WMCNBITYEMOIO XWMWHECKOrD BELWEeCTBa WUnu
pacTBopa aKkTMHOMEeTpa, Monb 1 .

§.12.5 KpaHTOBbIN BbIXOQ ONTUHECKW pas3baBNeHHOro WMCNbITYEMoro
XMMWUYECKOTD Belwecrsa onpegensaoT c MCNONbL30BaHNEM
MOHOXPOMAaTHMHYBCKOrD W3Ny4eHMa W akTMHOMETpa C HW3KOW ONTHYEeCKOW!

NMOTHOCTLH (HU3KMM NOrNolleHWem) Ha ocHOBaHWK ypaeHeHun [12], [29]:

ktﬂ (chem) Eﬂ{ﬂctj

Pehem = Pact [ - )
di(oct)<A{chem)
rne®.em - KEAHTOBbIK BbIXOO WCNBITYEMOrO XMMWUYECKOIo BELECTRa;

.- KBAHTOBBIW BbIX0O aKTUHOMETPA;

Kesicherm) - KOHCTaHTA CKODPOCTWM peakuWi npaAmoro oTonvaa nepeoro
nopaAgka  MCNeITYEMOro  XMMWYECKOro  BellecTea, NoABeprHyToro
MOHOXPOMATUYECKOMY M3NYYeHWUO NpKY ONWUHE BONMHGI A,ci.-'T’;

Kanjacty - KOHCTaHTA CKOPOCTH peakuwn NpAmMoro oTonusa nepeoro
nopaaka akTMHOMETpa, NOABEPIHYTOro MOHOXPOMATUYECKOMY WM3NYY4eHUIo
Npw ANWHE BONHBI A,CyT

EAchem) ~MOMAPHBLIA AeCATUYHBIA KO3gMUUWEHT NornoweHuna
MCNBITYEMOrD BELLECTBa NP ANMHE BONHLI AN MoNb ' oM '

EAfact) -MOSTAPHBIA - AECATUYHLIA koadpuuneHT nornoweHua
aKTMHOMETPa NpW ANWHe BONHLI A, N MONL ' cM.

9126 KeaHTOBbIA BbiXxo4 onNTHYeckW pasbaBneHHoro WCNbITYEMOro
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XMMUYECKOTo BellecTBa onpejenseTca C MCNONb3OBAHWMEM

MOHOXPOMAaTWYECKOID M3NYyY4EHWA WM aKTUHOMETPA C BbICOKOW ONTHYECKOW

NNOTHOCTLH (BLICOKMM NOIMOLWEeHWEM) Ha ocHOBaHKK ypasHeHua [12], [29]:

‘I}act kdﬂ[chsm}

’ (17)

¢c}wm —
2,3 €i(chem) D cell k dAlact)y(zero order)

rne Peem - KBAHTOBLIA BBIXOO MCNBITYEMOIO XMMWYECKOro BeLUecTBa;
P .- KBAHTOBBIW BbIXOA AKTUHOMETPA;

Epchem) "MONAPHBLIA AECATUYHBIA KOAMMUUUEHT NOMMOLEHNA

WUCNBITYEMOro BEWECTBA NPW ONHWHE BONHBL A, N Mone ' oM

Katicherm; - KOHCTAHTA CKOPOCTW peakuuv npamoro ¢poTonuaa nepeoro
nopagka WMCNBITYEMOoro XMMHUYECKOro BellecTBa, OOBEPIHYTOro
MOHOXPOMATUHECKOMY W3NYYEHWIO NPKU ANWHE BONHbI A,ﬂw'1;

Keanjactyizermordery = KOHCTAHTa CKOPOCTM peakuuu npamoro dgoTonunia
Nepeoro nNoOpAAKa akTWMHOMEeTpa, NOABeprHyTOro MOHOXPOMAaTHYECHKOMY
M3NYYEHWIO NPKH ONMHE BONHEI A, MONb N7 cyT

Deey - TONWKWHA obnydYyaemoW KIOBEThI, paBHAA OTHOLWEHWH obbema
obnyyaemMol KlOBeThl K NNowWanu nageHua Many4yeHus, cMm.

9.12.7 KBaHTOBBIM BbIXOO WCMNbITYEMOIO XMMWYECKOro BellecTea npu
BbICOKOW ONTUYECKOW NNOTHOCTK (BbLICOKOM NOrMOWweHWK) onpenenserca c
WCNONB3OBaAHWEM MOHOXpOMaTMYeckoro obny4eHWs W akTWHOMeTpa C
BbICOKOW ONTUMYECKOW NMNOTHOCTLH (BLICOKMM NOrNoluieHWeM) Ha OCHOBaHWK

ypasHeHusa [12], [29]:
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k:iﬂ (chem)({zero order)

q}chem = 2 (18)

act k -

di (act){zero order)
rae  @ien - KBAHTOBbLIW BbiX0OQ MCNEITYEMOro XMMUWYECKOrD BELWECTRa;

P, ..— KBAHTOBbLIA BbIX0O4 aKTMHOMETPA;

Kadicham) (zercorder) - KOHCTAHTa CKOPOCTH peakuui NpaMoro goTonuaa
HyneBoro nopAaka MCNBITYEMOIO  XMMWYECKOro BellecTea,
NOOBEPrHYTOIO  MOHOXPOMAaTHUYECKOMY W3NYyYEHWKD NpW ONWHE BOIHGI
Amone n oyt '

Kenjact) (zerarder) - KOHCTAHTA CKOpPOCTW peakumy npamMoro ¢oTonuaa
HYNeBoro NOpAAKa akTUHOMeTpa, NoOABeprHYyTOro MOHOXPOMATUYEeCKoMY
M3NYYeHWIo NPY ANVHE BOMHLI A, MoNk 7 cyT .

9.12.8Kak BMoHO K3 ypaBHeHWi (16), (17} u (18), Her HeobxoOMMOCTH
onpegensaTs MNMNOTHOCTE NOTOKAa (POTOHHOMO  W3anyYeHWs, ecnu Aans
onpefeneHMa KBaHTOBOID BbIXOOa WCNLITYEMOrc XMMWYECKOro BellecTBa
UCNONbL3yerTcs MOHOXpoMaTuyeckoe wanydedHwe. Bnpoyem, COOTHECTH aTW
pe3ynsTaTel C TAKOBLIMM, NONYYEHHBIMKW B YCNOBUAX OKPYyHaKWeEW cpelbl
O0CTaTo4yHD TRYOHO.

9.13 OnpepeneHWe KBaHTOBOro BbiXoga € WCNONb3OBaHWEM

NOMMXPOMaTHYECKOro MaNyyYeHUn (Namna UNM conHedHbld cBeT)

§.13.1 KpaHToBbIA BbIXOA ONTUYECKM pa3baBnNeHHoro WUCNbITYemMoro
¥MMWYECKOro BewecTBa ¢ WCNonb3oBaHWeM akTMHOMETpa C©  HW3KOW

ONTHYECKOW MMNOTHOCTRI {HHEHHM HGFﬂDU_iEHHEM:I W CONHEYHOrD CBETa WK
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KCEHOHOBOW Namnel ¢ NONUXPOMATUHECKUMM NanydyeHnem MoxeT BbiTk

onpegened M2 ypaeHeHuni 19 u 20, cooTeeTcTBEHHO, [2], [6], [12]:

B0O \
g E Cahlact) Ly
IL-’-'flfr.'-".'r;'i'rew:l 2000
Peem = Pact (A,—) S0 (19)
df ctct) i
E EAl(ch 1R 'r-',"n.
\ a0 /
( =00 \1
E €iract) Iﬂ.‘.l_'.rmm'.-,l
; K chem) 200 (20
D opemn = Pact ,T*'— SO0
'r.lll.'r'.".:l P *
E €alchem) L},‘h[ rernomn |

\ &0

rieé  QPuhem - KBAHTOBLIA BbIXOA WCMNBITYEMOINO XMMWYECKOro BELEeCTBa;

P .- KBAHTOBBIA BLIXOO aKTUHOMETPA;

Katichem; - KOHCTAHTA CKOPOCTKW peakunu npAmoro poTonuaa nepeoro
nopaaKka UCNeITYEMoro XMMUIYeCcKoro Bemecraa,cw";

Kamety - KOHCTAHTA CKOPOCTW peakuuw npAmMoro potonusa nepeoro
NOpALKa aKTUHOMETpPa,CyT

Eajchem — MOMAPHBLIA OECATUYHLIA KOO (P UUWEHT NOMMOLEeHUA
MCNBITYEMOIS XMMWYeCKOro BelecTea npu ANWHEe BONHBLI A,

nmone ! cm:
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Enjact)” MOMNAPHBIA ~ OECATUYHBLIA koadpUUMEHT NornoLweHua
aKTMHOMETpa npu ANWHE BOMHLI A, N MOnb -:M'1]

lostsenan) — MNAOTHOCTE NOTOKa POTOHHOMD W3NY4YEHWA KCEHOHOBOW
namnel B KONWYECTBEHHOM BhipameHWu npy¥ UEHTPUPOBAHHOW ANWUHE
BOMHbI A C MHTEpBanoMm 1 HM, MMONb CM™= cyT '

L, -CpeHecyTo4HOe 3Ha4YeHWe nNNOTHOCTH MNOTOKA COMHEeYHoro
(hOTOHHOTO  M3NYYEHWA B KONWYECTBEHHOM  BblpaMeHWUW npu

LeHTPUPOBaHHOM ANWHE BONHBI A C MHTepBanomM AA, Mmonb oM™ cyT .

9.13.2Kax BuaHo 13 ypaeHeHwid (19) v (20), HeoBxoOMMO HEe3aBHUCUMO
M TOYHO oOnNpegenuTe NMNOTHOCTE Nagawlwero noTtoka OoToOHOBR B
33BMCMMOCTH OT ONWHBLI BONHbLI B JaHHOM WHTEpBane OnuH BOMH, ecny Ans
onpegeneHMs KBaHTOBOID BbIX04a WCNBITYEMOro XWMMWUYECKOro BellecTea
UCNoNbL3yercsd NoNUXpoMaTUdecKoe ManyJyeHue,

9.13.3 OnpegeneHve KBaHTOBOMD BbIXOOa WCMBITYEMONO XMMWYECKOro
BellecTBa C WCNONb3oBaHWeM NONWXPOMATUHECKOND  M3nNyYeHuAs W
akTMHOMeTpa noapobHo obcywaaeTcA B Cneayllwuvx McTodHukax: [2] -
WCNONbL30OBaAHWE CONHEYHOro uanydyeHus, [8] - wvcnonb3oBaHWe KCeHOHOBOW
OYroBon namnel ¢ oUnNeTpami.

9.14 Ucnonb3oBaHWe 3Ha4YeHWA KBAHTOBOIoO Bbixoaa Aonsn

BbIYMCNEHHUA KOHCTaHThI CKOPOCTH peakuuMu npamoro ¢poTonusa

9141 KoHcTraHTa CKOpOCTH peakund npamoro dotonpespallieHus
nepeorc nopsagka, W, cnegoBaTensHo, BpemMs  MU3HW  MCNBITYeMOoro
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XMMUYECKOro BellecTBa B BoAe, MOMYT ObiTk paccydTaHbl Ha OCHOBAHMM

keaHTOBOro Bbixoga [18], [24]. Takwe KOMNBKOTEpPHBLIE NPOrpamMmMbl, Kak
GCSOLAR [18] vnu ABIWAS [19]n [20], moryT BbiTe MCNONL30BaHLI ANA
pacyeTa KOHCTaHTbl CKOPOCTW NPAMOro otonyia B JaHHbIA  MOMEHT
BpemMeHW  (Hanpvmep, KOHKPeTHbIW  Ce3oH), nNpv  onpeneneHHoW
reorpaM4eckol WKWPoTe, B MNPUNOBEPXHOCTHLIX BOgax WNM Ha mobou
rmybuHe yKasaHHOro NpWpoOHOrC Boaoema M npv ocnabneHuw noToKa
ceeta. C NOMOLUBLIO NPOrpaMM MOMHO TAKKE BbIBOAWTL CpEOHWE 3HAYEeHWA
KOHCTaHTBI CKOpPOCTM peakuwn dQotonuida B Nwbod JaHHblidi  MOMEHT
BpeMeHU KU [ MNKU ana pasHeix myBuH BogoemMa.

9.14.2 Xorta Takme nporpammbl, Kak GCSOLAR wnu ABIWAS nerko
OOCTYNHBI, YacTo [ONA PacyeTa KOHCTaHThI CKOPOCTM peakuydd NpAMoro
hoToNM3a onTU4ecky paszbaBneHHbIX PacTBOPOB WMCMNbITYEMBIX XMMUYECKUX
BELLECTB B 4ACTOW BoOdEe B (OTONWTUYECKWX KHOBETax WnNu B
NPUNOBEPXHOCTHBLIX  NPO3padYHblX  NPUPOOHLIX  BOOAx, NOABEpraemblx
COMHEYHOMY M3NYHEeHWD, MCNONL3YIOT ypasHeHue (5) [2], [12].

10 OTYeTHOCTL O NONY4YeHHbLIX OaHHbLIX W pe3ynbTaTax

MopagoknpencTaBneHna pe3yneTaTtos 2aBMCUT OT CIOXHOCTH W
Uend wuccnefoBaHWA, TO €CTb, B paMkax HacTofWero cradgapra, oT
KonWyecTea YPOBHEW WCCnenoBaHus. MNpu cocTaBneHkuy OTYETOB
peKomMeHayeTca cnegosate pasbacHeHuam WMKOMAK [36].

10.1 ¥poeeHb 1
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10.1.1  TlpeacrtaenawT Y@P-BUOUMMbIE CNEKTPbI NOrnoweHua
HUCNBITYEMOIND XMMW4YECKOro BelwlecTsa, B BUAE 3aBUCUMMOCTM MONAPHOro
OecATUYHOrD KoadrUWeHTa NOrMOLWeHWA, N MOnb | EM-i: (ock opauHaT)
OT ANWH BOMH,HM, (ock abcuwce).

10.1.2 T[pepocraenswTt TabnuyHble 3HaAYeHWA NNOTHOCTWM NOTOKA
conHeyHoro  QOTOHHOMD  ManydYeHus Ans  BoibpaHHoro ceaoHa W
reorpaM4eckol WKUPOTel, Y4TODBI BbIMMCMWMTE MaKCUMANBHYK KOHCTaHTY
CKOpOCTH peakuunu choTonuaa.

10.1.3B or4yete ykaswlBawT WHQOPMaUWIO O pacHeTHOW CKOpPOCTH
peakumn npAmMoro oTonWaa npd  conHevyHom obnydeHuw B cepeluHe
NeTHero CceaoHa nNpPUNOBEPXHOCTHLIX MPo3padqdHbiX  BOg NPUPOOHOro
BOAOEMA, a TawKe COOTBETCTBYWLEE BpemA MonynpespalleHns.
MNpeocrasnawT  ypaBHEHWS W pacydeTbl, WCNONbayembie ONs X
BeluncneHna. ObocHoBbIBaOT Beibop Cce3oHa W reorpadU4eckor WWPOTE
Ona onpegengdua  CpegHecyToONMHOMO 3Ha4eHWA  NNOTHOCTW CONMHEeYHoro
doToHHOro obnydeHna (L,), Wcnone3yemblx B pacdeTtax. HezaBucumo oOT
TOrD, COCTaBNeH OTYET WMWK HET, N0 pesynsTaTam pacyeToB OCYLWEeCTBNAETCA
nepexaoq K ypoBHH 2.

10.2 ¥poBeHb 2

10.2.1 OcHOBHbIE 0aHHBLIE U PE3YNLTATL

10.2.1.1 Ecnu  wcnone3ayeTtcda KCEHOHOBAA [OyroBas namna c

{t]thTpE!.MH: npedcTaenawT F[}BCI}HH JaBHMCHMOCT NNOTHOCTW NMafaillero
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notoka @OTOHOB.MMONE cM“c’, (OCb OPOWHAT) OTHOCMTENLHO ANWHBL

BOMHBIHM, (0Ck abcuwnce).

10.2.1.2 Ecnu ucnone3yetca CONHeYHoe WM3nydYeHve, NpeacTasnakT
TabnuyHble 3Ha4YeHWs NNOTHOCTW COMHEeYHoro OTOHHOMC nNoToKa B
33aBUCHMMOCTH OT CEe3oHa W reorpaguyeckol WKMpOoTel, HaWbonee BNW3KON K
MecTy npoBegeHus  wuccnenoeaHua.  [JOnonHWTENBHO — YKa3abiBawOT
wHopmaumio © ToMm, Bbina nu obnadHocTe B nNepuogd MNpoBedeHWuA
uccneaoBaHua.

10.2.1.3 MNpeactasnawT TabnMuULl KW rpadred, B KOTOPbIX NPHUBEOEHGI
KOHUBHTpaUWK WUCNBITYEMOro XMMWYeCcKoro Bewectea B obNy4YeHHbIx
pacTeOpax M pacTeopax TEMHOBOMD KOHTPONA OTHOCWMTENbHO BpeMeHd. Ha
rpadpuke  nNpeacTaBnAwT  NWHWUKM  perpeccMM B COOTBETCTEMM  C
OTNOMEHHBIMKW 3HAYEHWUAMK JaHHbIX.

10.2.1.4 YeaselBawdT npeasapuTelNbHOE  3HAYEeHWe  KOHCTaHThbI
CKOpPOCTWM peakuud npamoro cotonMia ana  obnydedHelx  obpa3uos
XMMHWYECKWX BewecTe W 0DpasuoB TeMHOBOID KOHTDONA, a Takke
COOTBETCTBYHLLWE nepuoibl nonynpespaLeHun. MpencrasnawT
YpaBHEHWA, pacyeTbl ¥ Koah@UUWEeHTLl perpeccu, MCNonk3yemMele ang mx
BbIYUCNIEHUA, @ TaKKe 3HAYEHWA Perpecclu N W r- W cTaHaapTHble owuGKu
KoadpUUMEeHTOB perpeccuM (HanpuMmep, HaknoH, OTPesok).

10.215 MWcxoga w3 npenpapvTenbHOrO  3HAYeHMA  KOHCTaHTb

CHOpOCTHM pedku nNpamoro [I'}{JTGI'EHEEI.. YEa3bIBAOT COOTEETCTEYLWKNE
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pacyeTHbie 3HAYeHMs nNoTeps nNpW  Npamom  GoTonuae B TEYEeHWEe
TPWAUATHUCYTOYHOM nepuoga 3KCNOHWPOBAHMA obpasuoe noa
BO3OEWCTBMEM COMHEYHOrO WanyyYeHua. [pencrtaenswT  ypaBHEHWA W
pacyeTbl, MCNONb3yemsle ana ux pacdetra. OOocHoBeIBaWT Bhibop ceaoHa
W recrpapUYecKkyro WWpoTY ANAa onpegeneHua NNoOTHOCTHU CpeaHecyToOYHOro
conHedHoro yoToHHora notoka (L,), ucnonkayemslX B pacyerax.

10.2.2 MpeHTudrKauna OCHOBHBIX NPOAYKTOR NpeBpalieHHs

10.2.2.1MNpeacraenawT Tabnuubsl W rpadukd, OeMOHCTPUPYIOLWIKe
KOHUEHTpauwuW npoaykToe oToTpadHcopMagn M KONMYecTeo BeluecTea
(vnKn, onuWoHaneHo, Maccel) NpW onpeaeneHu BanaHca onA oBNy4YeHHbLIX
pacTBOpPOB M pPAacTBOpPOB TEMHOBOIMD KOHTPONA B 33BMCHMMOCTH OT BPEMEHM.
Ha rpadwke npencTasnswT IMWHWKW perpeccMd B COOTBETCTBMM C
OTNOMEHHBIMKH 3HAYEHWNAMKW JaHHbIX.

10.2.2.2 Ecnun HeoBxoauMMo, B OTYETE YKA3bIBAKT KOHCTAHTEI CKOPOCTH
obpasoBaHuA W pasnoxeHMs NpogykToB npespawednn. lNpueogar Takwe
WHpopmauno ob MOEHTUYHOCTM NpoaykToB choTonpespawenusa (= 10% ot
WMCXOOHOIMD KoNWYecTea NpuMeHeHHoW 403bl). [peactaenswT mogents nyTu
npespalleHnn, YypaBHeHWA, pacyeTel W KoaddUUWEHTsl  pErpeccuw,
MCnonbayemble ONA MX pacyeTa, a TakKe 3HAYeHWs perpeccuM n U r- u
CTaHOapTHbie oWnBKKY Ko3aMPUUWEHTOR perpeccui.

10.2.3 KpaHTOBLIW BbIX0OL

10.2.3.1 Ecnu wWcnonb3yeTCcR KCEHOHOBAR AOyroBas namna o
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uneTpaMi, NNOTHOCTE MNOTOKA nNafawollero QOTOHHOMD  W3ny4eHuA

npeacTaenawT B Buae rpadvka 3aBUCMMOCTM NMNOTHOCTKU NOTOKa QOTOHHOIO
M3ny4eHWA, MMonk oM™ ¢', (oCck OpAWMHAT) OT ANWHBI BOMHLLHM, (OCb
abcumnccsl).

10.2.3.2 Ecnu wucnoneayeTcA CONHEYHbLIA CBET, HeoGxoaumMmo
npenocTaeuTe TabnUYHble 3Ha4YeHWs NNOTHOCTU COMHEYHOre (YOTOHHOro
Wany4yeHWAa Ana TOro Cce3oHa W reorpadoM4eckol  WKMPOTbl, KOTOpble
Haubonee BNW3KO COOTEETCTBYIOT YCNOBUAM NPOBELEHWA MCCNEeq0BaHWA.

10.2.3.3 [Ona onpegeneHWs KBAHTOBOMC BbIXOOa WCNLITYEMOro
XMMMYECKOro BelecTBa C WCNONbL30OBaHWEM akTUHOMeTpa, cnegyet
npenocTaguTe Tabnuubl W rpaduky, OeMOHCTPUPYIOLWWE 33aBUCUMOCTb
KOHUEHTPpaUWA MCNBITYEMOID XMMWYECKOro BELeCcTBa M akTUHOMETpA B
obny4YyeHHbIX pacTBopax W pacTeBopax TEMHOBOIMD KOHTPONA OT BPeMeHM.
Tawke ponmkHbl ObiTe NpeacraBneHs NUHWKA PErpecCchiK B COOTBETCTBUM C
IKCNEPUMEHTANBHBIMKA TOYKAMMK.

10.2.3.4 TpeocTtaeBnawT KOHCTAHTEI CKOPOCTW npamoro doTtenuia
obny4eHHblx o0bpaszuoe W oBpasuUoB TEMHOBOIC KOHTRONA WMCNLITYEMOro
XMMWYECKOrD BeWecTBa M akTuHoMeTpa. [penocTaenaoT Takke ypasHEHNA,
pacyeTbl W KO3MUUWEHTL pPErpeccMl, WCnonNb3iyemble ANS pacdeTa co
3Ha4yeHWs perpeccdn n M F cTaHgapTHole owubkn KoadpUUuMeHTOB
perpeccuu (HanpuMep, HaknoH, OTPEe30kK).

10.2.3.5 ¥YKkasblBaldT KBAHTOBLIA BbIXOO WCNbLITYEMOIO XMMWYECKONo
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BellecTBa, ecnu ero NpoBOAAT WNW ONpefenardT nocne TpeboBaHwa o
npenocTaeBneHn MHopmauun o KoHcUcTeHuuw obpazua. MpegocTaenawoT
YPaBHEHWA W pacyeTbl, MCNOMNb3YEMbIE ONA ero BblYMCNEHWA.

10.2.3.6 lNMpeacraBnAT pacCYMTaHHbIE KOHCTAHThI CKOPOCTH peakunm
npAMoro ¢oTonuaa ANA WCNeITYEMOrO BewecTBa B NPUPOOHbIX BOOAX,
KOTOpLIE PacCYMTLIBANUCE HA OCHOBAHWKW KBAHTOBOMO BbIX04A MCNBITYEMOID
BELUECTEa B yCNOBWAX ONpefeneHHoro cesoHa, reorpaduyeckoi WUpoTel 1
TMNa Bogoema (HanpuMep, B 3aBMCMMOCTM OT rMyBuHLl M COoOep:aHwa
B3BELUEHHBIX YacTUL, W  pPacTBOPEHHbIX  OpraHWYeckMx  BeLllecTs).
[MpemoctasnawT WNAKM ONWCLIBAKDT  ypaBHEHWA W pacyeTel  WNW
KOMNbOTEPHBIE nporpaMmmel (Hanpumep, GCSOLAR wnu ABIWAS) u
BXOOHLIE AaHHBIE ONA WX UCNOMNbL30BaHWA NPWU NPOBEdEeHMY pacyeTos.

10.2.4 JononHuTenkeHble TpeboBaHWA K OTYETHOW OOKYMEHTaLMM,
oblwan nHgopMauus

10.2.4.1 YKasblBaOT HazsaHWe WCCNeoBaHWA, aBTOPOB, HAzBaHWe W
aapec naboparopum, BbIMONHABLLIMX NaHHoe WCCNenoBaHne,
WOEHTUUKALMOHHBIA HOMEp oTdyeTa nabopatopwu, aary sasepuweHws. B
HEKOTOPbLIX CNy4Yaax MoXeT ObiTe HEODXOAMMO YKa3aTb, KTO NpeacTaBnAer
WCccnenoBaHMe, MX agpeca W COOTBETCTBYHLWMWE WAEHTUEHOWKAUWOHHGLIE
HOMepa.

10.2.4.2 YkaswlBawdT HaAWMEBHOBAHWME WCNBITYEMOro XWMWYECKOro

BellecTea, XWMMHYECKYH HOMEHENaTYPY, pEfHCTpEL{HGHHhIIF! HOMED B
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cucteme CAS. [ns npeacraeneHua 3tow MHDOPMaUWMKM MoMeT BbiTb

HUCNONbL30BaH TabnNUYHbIA OPMAaT, HO NULWE ONUWOHANBHO.

10.2.43 VYxkasbiBaioT QU3WMYECKME WM XMMWYECKWMEe  CBOWCTBA
WUCNBITYEMOrND XMMWYECKOrD BELLEecTBa. 3TW CBOWCTEA MOMYT NepevyucneHsl B
Tabnuue (onuuoHansHo).

10.2.4.4 YxaaeiBalT, ABNAETCA WCNBITYEMOE XWMWYECKOe BeLLEeCcTBO
WCXOOHbLIM BeLWecTBoOM WMNW  OOHMM M3 NPOAYKTOB ero npeBpaleHna B
peayneTate abwoTvdeckoro rmgponuaa  Wunw - BuoTpadcdopmaluu.
YiaswlBawT Takwe, OTHOCWTCA WCNbITYyeMoe XWMWYeckKoe BewecTBo K
NPOMBILLNEHHBIM NPOOYKTaM, NEKapCTBEHHbIM NpenaparamM, necruyuaoam u
T. N

10.2.45 OnA MCNbITYeMblX XUMWAYECKMX BeUWEeCTB C paguoakTUBHOW
METKOW O0M#Hbl OblTk YKa3aHbl MEYeHble 3NeMeHTbl W M30TOoMbl, NO3WUKMA
HaxoWOeHUA MeTKM, XMMW4YecKas 4YMCTOTa WMCNBITYEMOro BelecTBa, B TOM
YWUCNE U C PAOMOAKTUBHOW METKOK.

10.2.5 JononHuTeneHble TpeboBaHWA K OTHETHOW O0OKYMEHTaLUMHK,
WHpOpMAaUKWA 0 NPOBENEHHOM 3KCNEPUMEHTE

10.2.5.1 ¥xa3wBawT crangaptHoe nabopatopHoe obopyaoBaHue M
PEAKTUBLI.

10.2.5.2 YKasblBawdT aHanuTHYeckMe MeTodbl, MCNoNb3yeMmble ANA
uaeHTUKMKaUKMK M KONWHECTBEHHOIO  onpefeneHMs WCNbLITYeMoro

XMMUYeCcKoro sewectea. B otyer gonxHel GbiTh TaKXe BKNHYEHL KpaTroe
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ondcaHMe MeToaa, cTaHfaapTHeix obpasuoB, npubopoB, TOYHOCTE M
npeyM3noHHoOCTE, npegen obHapyweHws W npegen KoNWYeCcTBEHHOro
onpepnenedna. Ecnu TpebyeTcA, yKasblBawT peaynbTaTel HEe3aBWCHUMOW
Banugaunu natopatopum.

10.2.5.3 YKasplBaT peaynbTaThl KOHTPONA Ka4YecTBa WccrnedoBaHui,
cTeneHe W3BNeYeHWs W OTHOCWTEeNbHOE CcTaHOapTHOe OTKNOHeHWe ana
NOBTOPAEMbBIX aHANW30B.

10.2.5 . 4¥kasbwiBaoT cneundyeckyo AKCNepUMeHTaNbHYID
MHOPMAaUKNIO, OTHOCALLYKCA K poTonMay (NyHKTE.2.3).

10.2.5.5YKa3bIBaOT YCNOBMA, PEAKTUBLI, PEAKLWOHHEIE cocyabl W
Opyry  WHQOPMAaUWID, OTHOCALLYKCA K YPOBHAM  MCChNegoBaHus.
MHopmaumra MoXeT BKNIYaTh!

- TeMNeparypy,

- pacTeopuTene Wnu OydepHble pacTBOpbl, WMCNONb3yemble ONA
NPUIOTOBNEHMA OCHOBHBLIX W  MCNBITYEMbIX PacTBOPOB ANA  NPAMOIO
choTonKaa, BkNo4an obpasubl ANA TEMHOBOMO KOHTPOINS;

- COpPacTBOPWUTENE W Ero KONWYecTBO B WCNONbL3yeMmoW dQpakuuu
BeLlecTBa, ecrnM TAKOBOW UMEEBTCH!

- HOMMHanNeHY W QakTUYeCKyl0 KOHUEBHTPauul WCNBITYEMOro
XMMHUYECKOro BELWEeCTBa B cpede UCNbITaHus.

10.2.5.6 AbcopBuUWoHHaA CNEKTPOCKONKWA:

- onucaHue Nnpubopos;
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TOMLWHA KIOBET W MATepnan, U3 KOTOPOro OHW cAenaHb;

CNerkTpankeHOE paspelleHie,

KOHUEHTPAUWA pAaCcTBOPA WMCNBITYEMOTo EEWECTER,

COpPACTBOPUTENL W 810 KONMWYECTBO B MCNONb3YEMOR dpakLmM
BellecTBa, ecnu TakoBOW MMeeTCH,

- TeMneparypa v aHadeHue pH.

10.2.5.7 CneunaneHaa MHbopMaLWA O peakUWMoHHBIX cocyaax:

-Marepuan ( CTekno, Keapu W T. M.);

- TeOMeTpUA peakuWOHHbLIX COCYO0B W WX NONOXEeHWe OTHOCWMTENbHO
WUCTOYHUKA CBEeTa;

- CYLIECTBEHHLIE ONTHUYECKWE XapakTepucTHKWM MmaTepuana cocynos
(oTCedyeHWe ONWH BONH, U T. N.);

- ANMIDCTpauuy 1 | unu doTtorpaui peakuMoHHbIX COCYOO0B W WX
KOMMNOHOBKM TaKKe npegnaraeTcA BKAKYWTL B OTHET.

10.2.5.8 KceHoHoBaA namna Kak MCTOYHWE M3Nny4YeHus:

- NpoWaBoaMTENb, MOOEeNk;

- CNEKTPLI NPONYCKaHWA (UNLTPOB W MX HaaHAYEHME,

- MaMepAeMble CNekTpbl MCTOYHWKA cBeTa B aAuanasone 290-800 Hm,
Nno KpanHen Mepe, B Hadane W KOHUe WCCNeloBaHus;

- CpaBHeHWe CnekTpa Wany4eHWs KCeHOHOBOW Namnbl €O CNeKTpoM
Hany4eHna ecTeCTBEHHOMD COMHEYHOro CBeTa B ycnosuax, Tpebyembix gna

KOHKpETHOro YpoBHA MCCNeqoBaHua (B pamkax HacToAlWero craHaapTa).
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10.2.5.9 KeanToBBIW BbIXOO,:

- BKCNepuMeHTanbHbLIe YCNoBKA (TeMneparTypa, cpeda MCeneiTaHMA,
KOHUEHTPaUMA UCNbITYEMOro BELWECTBa B cpede UCNbITaHMA);

- ONUCaHKWE peakuMoHHBIX cocynos (aMarpammel W/unu otorpadumn);

- YKa3bIBAKT, MCNONBL30OBANCA MM MCTOYHUK MOHOXPOMAaTUYECKOro Unu
NONUXPOMETUYECKDOIo Many4yeHus,

- YKA3bLIBAKT OANWHY BOMHBI MOHOXPOMAaTHMYECKOro M3ny4yeHus 1
LWHMPKHY NONOCHE! NOrMoWweHus;

- yKazblBaoT QOoTOMETPHUYECKHE METOOLI, €CNK TAKOBLIE UMEKTCR;

- YKAa3bLIBAKT, KAKOW XMMWYeCKMW akTuHOMeTp ©Gbln WCnonb3oBaH
(kpuTepuK BoiDopa, KOHUEHTpaUWMsA akTUMHOMETpa B Cpede MWCNbITaHWA,
CMNEeKTPLI NOMOWEHWA B Cpeae UCNLITaHWA);

- pacnonoXeHWe akTHHOMEeTpa Mo OTHOWEHWK K  WCNbITYEMOMY
XMMUYECKOMY BELLECTBY.

10.2.5.10 PacueTHrIe MmeToabl:

- pacydeT kKoadduUWMEHTA MOMAPHOMO OSCATUYHOIC MNOTMOWEHWR(E,),
MCcnone3ys sasvcumocTe bepa-llambepra;

- pac4eT MaKCHMManbHOW CKOpPOCTH peakuwn npamoro doTonuaa,
aonyckan, yto @ = 1;

- pacHeT 3KCNepuMeHTansLHoW CKOpPOCTH peakyumK oTonunaa;

- pac4yer KBaHTOBOID BbIXO4a,

- pacHeT CKOpOCTH peaklii C NOMOW B KOMMNBIITEDHBEX NPOrpamm

88

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 96 /151
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

roCT 32434-2013
GCSOLAR wnu ABIWAS npuM paznuuHbix reorpaduyeckux WWpoTax,

Ce30Hax, BpeMeHW CyTOK, Bogoema;
- pacyert 3HavyeHun nepuoda nonynpespaiweHua unw DT50, DT75,

DTS0 M cooTBETCTBYIOLW WX NOBEPUTENBHLIX MHTEPBANOB.
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MpunoxexHue A

(cnpaBo4Hoe)

CUMBONLI U eAMHWULI, OTHOCALWMECA K (hOTOXMMHUKM

Tabnuya A1 — CuMBONLI M €QWHULBI, OTHOCALLMECA K OTOXUMWMK,

BKNK4YaA eauHUUbl CM W BHECHCTEMHBIE eOWHWLbI MamMepeHHa

Cumeon HavmeHoBaHKe EnuHuum CA Yacto
ynoTpebnaemsle
{BHECUCTEMHLIE)
e0MHUL
A MNornowexHWe bes ykazaHusa Bea yrkasaHua
eaqunHnL eauHKUY
a DecartuyHsi koadduureHT Mo (m ) cm (em™)
NornoweH s
D OcnabneHue Besz yrkazaHusa Bes ykazanua
enurHKL, EOWHWL
) ] -2 2
E [NopepXHOCTHAA NMAOTHOCTE Brm (Wm™) Brom™ (Weom™)
NoOTOKa U3NyYeHus,
oBNy4YeHHOCTL
= CropocTb dhnoeHca Br MW M2
Ep MNnoTHoCcTs NOTOKa POTOHOR, Mons ¢ M Mons ¢ cm?
B KONWYECTEEeHHOM
2y . 2
BLIpAKEHWN (mols 'm™@) {mols 2cm®)
Ep, » CnekTpansHas NnoTHOCTh Mons ¢ m™ Mons ¢ e Hm!
notTora oTOHOB,
B KONWMYecTEBEHHOM {mols ‘m':'] |jr‘r1t:n|5"t:n'|'2 nm'')
BblDAMEHWH
£ MonapHelR DecATHYHEIA M*mons am® mone " cM unw
EoaddULUHMEHT NOrNowWeHMaA nmons ' M’
3 .
m~ mol ')
{dm3 mol'em™:
Lmol'em™)
iy KBaHTOBLIA BLIXOA Bea ykazaHua Be3 yka3aanua
eanHnLY equHAL
H DHepreTudeckan skcnoavura | Tkm S(dm™®)
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Okonvarue mabnuusi A.1

Cumeon HanmeHosaHke EaovHuum CH YacTo
ynoTpebnaemesie
(BHECUCTEMHLIE )
e0MHNLb
Ho, Fo MHTerpanbHas NNOTHOCTL Do m =5 m™)
noToKa
A AnuWHa BONHbI M (pd) HM (nm}
U o BonHoBoe YMCno M om) cM ' {cm )
P MowHocTk Br=Qwc’
SNEeKTPOMAaTHWTHOMo W=ds"
ManyYeHus
Q JHEeprva ManyYeHus, O (J)
TIY4MCTEIM NOTOK

MpumMmevyaHus

1 MnoTtHocTe notoka dortonoe, |, (Photonlrradiance). Cumeon |,
MCNONL3YeTCA B  HacToAwem  cTaHgaprte, ©e3a  WCKNWYeHWA, Ha
KONW4ecTBeHHOW ocHoBe. [nA XWMWYeCKWX BewecTs, NOABEprHyTbIX
NonuxpoMaTU4ecKomy M3NYYEHWUID NOTOKOM poToHOB npu
UEHTPUPOBAHHOW ANWHE BOMHBLI A C MHTEpBanom B 1 HM, MCNoOnNb3yeTcA
eJMHULA U3MEDEHMA [MMONBCM T {mmulcm’zs'1}].

2 CpegHecyToyHas nNNOTHOCTE NOTOKA COMHEYHOro (QOTOHHOMD
wany4eHunn, L,(Average Daily Solar Photon Irradiance). Cumeon L,
ucnonkayetcd B HacToAwem  pykoBoacTee 6Gea  MCKMOYEHWA  Ha
KONWYECTBEHHOW OcHOoBe. [Ing XUMMWYECKWX BeLlecTB, MNOoLBeprHyTbIX
BO3OEWCTBMIO  COMHEYHOro  CBETa  (NONUXPOMAaTWYECKMA  WCTOYMHMWEK
obny4yeHwa) nNpy UEHTPUPOBAHHOMW ONWHE BOMHB! A C WMHTepBanom B AA,

3HauveHue L, BelpaxaeTcsa B eanHuuax [Mmons ey cyT | {(mmolem©d )],

GostExpert.ru s 1
https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

MOCT 32434-2013

Mpunoxenwe b
(cnpaBo4yHoe)
MponasoaHble BLIDpPaHHLIX YPaBHEHWA

B .1 OcHoBHbIe ypaBHeHun [12]

[ de D
= | i }-_a"u abs by chem| = ~ 1y L:'z"'- ' F—'I.-j-::b:» by syai FZ".IJI-'.'I& by chem) . (B.1)
kdt 3 " UE;‘JS ZE S
Kl bt LN
de ¥
E B @Z I:u:n,b.q hy chem] = D_ Z Iny - Fl':nﬁ.ﬂ by sggs) Fli.n-'h* by chem) — + (B.2)
290 20

-1
rage G- KOHUeHTpauua XMMHYeCKOrno BelWecTBa, Mok N |

P - KBAHTOBLIWA BbIX0A,!

| jansbycher) = CKOPOCTE NOMMOLWEHWS (POTOHOB XMMHUYECKUM BELECTEOM

NpW LEeHTPMPOBaHHOW ANMHe BOMHBI A ¢ MHTEpBanoM B 1 HM,MMONb cmM™

eyt

Dsys - TONWMHA 0BNy4aeMoW CMCTEMbl, paBHas oTHoweHWo obbema
oBnyJyaemol KIOBEThI K NNoWaaM NageHua Nanyd4yeHuna, cMm;

lga- MNOTHOCTE NAafjawero Notoka (GoToOHOB NPU LUEHTPUPOBAHHOW
ANUHE BOMHBL A C MHTEPBANOM B 1 HM, MMONE cM ™ cyT

F_.J.|:a§:|g|:.!|.-55.-5:| # [prHLI,Hﬂ JHa4YeHHA NNOTHOCTK Najdanwere NoTokKa

)OTOHOR, NOMMOLEHHBIX CUCTEMON;
g2
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Fiabsoychemy - bpakuMA 3HAYeHWA NNOTHOCTM MNafalollero noToka

{*]'DTDHDB, normoleHHblx XMMYeCcKiMM BelWEeCTBOM.

Im IH I-fl.i. H — ]U_i&}--l_i“" "ﬂ.-l'!.]

B i Ty )

[= l[l_—l:lfn,-l-ﬂ, el 1 {53}
Iny

Ey-C

F\(abs by chem) = = 4
b by Rhet] ™ g B

roe o, - koadguumeHT ocnabneHua cUCTeMbl NpKW ANWHE BOHGI hom '
£,~ MOMAPHBIA ABCATUYHbLIA KO3 MUWLKHEHT NOrNOWEHWNA XMMUYBCKOro
BELLeCTBa NpW ANUHE BONHb! AN Monk™' cm™';
L - ANWHAa ONTUY4ECKOro MyTKH,CM.

Mogcraensem ypasHeHwwa (B.3) u (b4) B ypasHenwe (B.1) w©

mnonydaem:
i P s £y 0
oy P .(1—1u—!-“--ﬂ"~”). 2T ) e85
dt /| B 4 T+ €y C

CymmupoeaHwe ypaeHeHwa (B.5) no scem anuHam BonH ot 290 HM go

800 WM paer:
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de @ Z”‘“ e
T e e T !M . (-I 1 ”_.;&:._—|-E;, il f) ) A (5.6)
dlt D e o ey +E)

Onsa obny4yeHWA BOOHOW CUCTEMbI CONHEYHBIM Many4eHuem [12]:

Tox(sotar) () = Lan(t) + Lsa(?) | (5.7)

(6.8)

Jr-ﬂf = _Jr_;'...,y_q =l H[!’}
I, =12 = Dy, (5.9)

rae lgyseian(l) — nNNOTHOCTE noToka ofwero nNagawllero ConHeYHoro
POTOHHOIO WM3Ny4YeHWA B 3aBMCMMOCTKH OT BPEMEHMK;

laa(t) — nNNOTHOCTL NMOTOKa NPAMOrCe  najawuwero CONHEeYHoro
POTOHHOIMD WM3Ny4eHWA B 3aBMCHMMOCTM OT BpEMEHN;

lea(t) — NNOTHOCTE NOTOKa PACCEAHHOMC NafakwWwero ConHeyqHoro
POTOHHOID WM3NYy4YeHWA B 3aBMCMMOCTKH OT BPEMEHMK;

Id - cpedHAA AnNkHa oNTUYeckorno NyTyH NpK NPpAMOM DEI'I}I"—IEHHH, Ch

E* CpedHAA AnNWHa ONTHYeCKOrno NyTH NpKi  pacCerAHHOM UEHYWEHHH

Ch
B(t) — yron oTpaxeHMa.
94 )
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Bo0
Z {fdx {] _ 1ﬂ—fc: +2; oM, dsoeﬁ]
dt ﬂ i
7 oof1—1n-feitei s 12000 . £;'C
+L;+(1-10 )} (_aﬁgﬁ) 1 :|

B.2 NponaeogHoe ypaBHeHwWA (5), npuBegeHHoro B nyHkTe 4.63

HacTosAwero ctaHgapra [12]:

107" = exp (—213 "I]. (B.11)
CnepoparenksHo;

1— 10 @l = 1 —erp[—23+(a, + 5 )] = 1 — exp(—x), (6.12)
rme x =23 (a; +5c)l =23+ 4; (6.13)

A — nornoweHve (0eCATHYHOE) pacTeopa.

PaznoxeHuWe B pAA 3KCNOHEHUWANLHOro ypaesHeHuna (b.12) naer:

& 1'3 11' IE

1—EHP(—I}_I+E—¥+E—E+ (6.14)

Ona onTudecky pasbaBneHHOro pacTBOPa WCNbITYEMOrS XMMWYECKoro
BELEeCcTBa B YMCTOM BOAE, Ha MENKOBOALE WKW B NPUNOBEPXHOCTHBIX
NPUPOOHEIX BOAAX, KOrga OecATWYHOoe nornowexwe cuctembl <0,02 n Bee
BbiClUKMe 4neHbl ypaBHeHwsa (b.14) cpaBHuMBl € x, TO ypaBHeHwe (6.14)

CBOOWUTCH K:
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1—exp(—x)2x (6.15)
KomBuHupya ypaeHenwsa (B.13) v (b.15) ¢ ypasHeHunem (b.12) ans

ONTHU4YeCcKK pa3baeneHHoro pacTeopa WMCNbBITYEMOTO XMMWYECKoro BellecTBa

B YMCTOM BOOE, Ha MEenKoBoabe WNKW B MPUNOBEPXHOCTHLIX MNPUPOOHBIX

BOOax:

1 — 1071 9N = 23 (o, + £;0)L (6.16)
MopgctaHoeka ypaeHewws (B.16) B ypasHenue (6.6) v cokpalweHue

NonNy4eHHbIX OOMHAKOBLIX YNEeHOB B YWMCNUTEene W 3HaMeHavene gaeTt Ons

onTU4eck pasbaBneHHoro pacTeopa WMCNbITYEMOMO XMMWHECKOro BellecTBa

B YMCTOW BOAE, HA MENKoBOObE WNM B MPUNOBEDXHOCTHEIX NPUMPOAHLIX

BOOax:
d 7 200
C
E =i 2,3' Ej‘?g i -S’z_.!rﬂd._ . {5.1?}

290

CpaBHuBan ypasHeHwe (B.17) ¢ ypaBHeHwem (1) B nyHKkTe 4.5.1
HacToAWero craHgapra, MOMHO 3aMeTWTb, 4YTO ANA  ONTHYEeCKW
pa3faeneHHoro pacTeopa WCNbITYEMOro XMMWYECKOro BELWEeCTBA B YMCTOW
BOAE, HA MEeNnKoBOObE WNW B MNPUNOBEPXHOCTHLIX NPWPOOHBIX BOOAX,

KOHCTAHTA CKOPOCTM NPpAMOro hoTonuaa onpenenseTcs no qopMmyne:

] 800
k{i :2,3' DS?E'E_D E E—-‘E-Iﬂj—, {518}
E 290
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roe ypaeHeHwe (bB.18) woeHTM4HO ypaeBdeHww (5) B nyHkTe 4.6.3
HACTOALWErD cTaHaapTa.

B.3MpounasogHoe ypaeHeHunna (6), npueeaeHHoro B nyHkTe 4.6.4

HacToswero ctasHgapra [12]

Mo ananoruu ¢ ypasHeHuem (B.16), MOXHO YBUOETL, YTO B YCNOBWAX
CcOnHe4Horo obny4eHWA onTudecky padbaeneHHoro pacTeopa TECTUPYEMOro
XMMWUYECKOro BelecTBa B 4YWCTOW BOOAE WNW  Npo3padHbix  BOgax
MENKOBOAbLA, A TakKe NpUNOBEepPXHOCTHLIX BO4aX MpMpOoOHOro Bodoema,

3HaYeHWe OeCATUYHONC NOrNoWeHus cuctTemel <0,02

{ _ 10 (@sreiclDyy; sech 2.3 (a;+ E;f[j)_ﬂsysggcﬂ (B.19)

1 _ g0 leste ) 12 Dgye 2.3 (g_é + g .‘:‘) 12D (6.20)

MogctaHoeka ypaeHennd (B.12) w (B.20) B ypaBHeHwe (1) wu
COKpalleHne nNony4eHHblX OOWHAKOBbLIX 4YNEeHOB B  YMCOUTENE W

IHaMeHaTene gaer.

0o
de
it (3-3 '@; 6 & ﬁ{ﬂ) 'L, (B.21)
me Z,(t) = 15,(t) - sec 8+ 1,2 (). (5.22)

YpaeHenwe (B.21) paer 3HadeHWe CHOPOCTM peakuyMy NPAMOro
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poTONKM3a B 3aBWCMMOCTW OT BPEMEHMW, NOTOMY YTO MNNOTHOCTE NOTOKA
COMHEYHOro POTOHHOID M3ny4YeHusa NpW 0aHHOW ONWHE BOMHBI BapeUpYeT BO
BpeMeHW, Kak npegcrasneHo dnedom Z(i) ans ontudeckn pazbaeneHHoro

pacTBOpa.

RFAGET

) = S hours LA
Munn u gpyrue (Milletal, 1985 r.) onpegensanu cpeoHecyTodHO

3HaYeHWe COMNHEeYHOrD MaNyYeHusa Kak:

e P (6.24)

MNoncraHoska ypaeHeHua (6.24) B ypaeHeHue (B.21) naer aHadeHune
cpefHel CKOpOCTY peakuun npamore botonMaa B ABajuaTiyeTsipexya-

COBOW nepwon (24 hours):

800

dc
E: — @Z sla e, (6.25)

290

Mpu cpaeHeHun ypasHeHwna (6.24) c ypaBHeHwem (1), npuBegeHHOM B
nyHkTe 4.5.1 HacToAwero ctaHgapTa, MOXHO YBWAETh, YTO ANA ONTUYECKW
pasbaBneHHoro pacTeopa WCNbITYEMOro XMMUYEeCKOro BelecTea B YMCTON
BOOEe, NpoapaqHbiXx BOAAX MENKOBOObBA  WMNKW NPUNOBEPXHOCTHBLIX BO4AaX,
NoOAgBEPrHYTLIX OONYyYeHWH COMNHEeYHbLIM CBETOM B TedeHwe 24 yacos,

cpeHeg 3HadYeHWe KOHCTaHThl CKOpPOCTKH peakurid nNpamaoro ¢!DTDJ'II.-'13EI

98
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onpeaenAeTca COrMacHo ypaBHEHWIo:

200
-

kn’. (solar) — @ &l z,
290

(5.26)

roe ypaeHeHue (b.26) woeHTU4YHO ypaBHeHW (B), NpUBedeHHOMY B NyHKTE
4.6.4 HacToALWero ctaHgapra.
E.4MpouasogHoe ypaBHenua (7), npuBegeHHOro B NyHkTe 9.2.3
HacToALWero craHgapra
MeperpynnupoBka B ypasHeHnn b.2 naer aHayeHue oblen cKOpocTH

nornowexHna {*]CJTDHEIE WMCNBITYEMBIM XUMHAYeCEWM BEWECTBOM:

BOD
1 dr

Iabs by chem) = Zf;mbs by chom) = ~ g
290

(5.27)

A8 liapeyenem - 00LLAA CKOPOCTE NOMMOLWEHWA POTOHOB XMMUYECKUM
BELLECTBOM,MMOMNb CM ™ cyT '

|ijabsbyehem) - CKOPOCTE NOrNOWeHWA OTOHOB XUMHUYECKMM BELLECTBOM
NPy UEHTPUPOBAHHOW ONWHE BONHBI A C MHTEPBANOM B 1 HM,

MMOMb CM ™ cyT'1.

YMHOMeHWe ypaBHeHua (B.17) n (6.25) Ha -1/D gaert aHadyeHne obwen
CKOPOCTM nornoweHus ¢oToHOB ONTUYeckW pasbaBneHHblM pacTBOpOM
HCNBITYEMOro XMMWYECKOrD BelWecTBa, NOABEeprHyTore BO3OeWCTBUIO
M3Ny4eHWsA KCEHOHOBOW  OYroBOW nNamnbl  WNW  COMHEYHBIX  Ny4ew,

COOTBETCTEEHHO!
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00
I{:r:_?nml abs by chem) — 23 E & Ins (xenon) | 'Cxenan, (6.28)
¥ 290
800
JE||:5:'_-.E.r1*r' abs by chem) — E &Ly | *Coplar (6.29)
250

Obuwee 4ucno OTOHOB, NOMOLWEHHBIX PACTBOPOM WCMbLITYEMOro
XMMMWUYECKOrNo BELEecTBa C HM3KOW ONTUMYECKOW NMNOTHOCTBID B TedeHue X
OHeW obny4eHWA KCeHOHOBOW Namnon wnwk B TededHwe 30 gHeW CONMHe4YHoro

Gﬁ.l'l'_\l"-IﬂHIf"Iﬂ, COOTBETCTBEHHO, ONpefenAeTcA CoOrmacHo YypaBHeHWK:

Totalnumbero fphotonsabsbychem

mﬂ
E_ 200 (53{]
= (}fdﬂ}h?f&ﬂﬂﬂ::l 2,3 D_ZEEEGE.(::M] "Cronons }
¥ 250
&0
Total b fot bsbychem
i b Z it = (30 dayssolar) ZE’E Lo S
e Zga
(6.31

roe totalnumberofphotonsabsbychem - obuwee yueno doToHOB,
NOrNoWEeHHbIX PACTBOPOM MCNBITYEMOIO XMMWUYECKOro BellecTea,
Xdaysxenon - X aHel oBny4eHWA KCEHOHOBOW Namnou,
30 dayssolar - 30 gHel conHedyHoro obny4YeHus.
Uucno gHed (X) HenpepslBHoro oBnydYeHWsA KCEHOHOBOW NamMnow,

KOTOpOE 3KBMBANeHTHO 30 AHAM CONMHEYHOMD ﬂﬁﬂ}“—IEHHﬂ BOAbl © HIM3KKM
100
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(AECATHYHEIM) NOMMOLWEeHWeM, MOXET BblTh NONYYEHO NYTEM NpUPABHMBAA

ypasHeHun (B.30) w (B.31), ¢ gonyweHWem, YTO CpefHAs KOHUEeHTpauws
MCNBITYEMOro BelwecTea B TedeHue 30 AHeW CONHeYHOro obny4YeHUuAa (C..q)
paBHa cpefHerd KOHUEBHTpauWWM B TedeHwe X [OHed HenpepbiBHOr
oBny4YeHWA KCEHOHOBOW NaMNOW (Cienon), NPWU  3TOM MOXET ObiTk HAWOEHO

onTHUMansHoe 3Ha4eHne X 1 npu aameweH Doy Ha Days:

30 Dian 590 &al;
Xdaysxenon = ( ) 00 -
23 1 S0a Siloz {xemon)
(6.32)
D.i'ys ?33 E.F.LP_
= |13 200 !
l 290 E}.jﬂ'.ﬁ: {xenon)

roe ypasHeHue (6.32) WOeHTUYHO ypaBHEHWID (7), NPUBEAEHHOMY B NyHKTE
9.2.3 HacToALWero cTaHgapra.

E.5 MpouazeogHoe ypasHeHun (12), npuBegeHHoOro 8

OCHOBHOM TeKCTe HacTofALWero ctaHgapra

Paanenue ypaeHeHwe (B.26) (ONA KOHCTAHTLI CKOPOCTW pEaKunu
nepeoro nopagka oOnNTHMYecKHW pa3baBnNneHHoro pacTeopa  MCNbLITYEMOoro
XMMWYECKOro BelwecTea nNog  Bo3gedcTeMeMm obny4yeHWs CONHEYHbLIM
ceBeTom) Ha ypaeHeHue (B.18) (Ona KOHCTaHTLI CKOPOCTW peakuMKy Nepeoro
nopAgka onTuyecky pazbasneHHOro pacTeopa WMCNbITYEMOro XMMWUYECKDro
BellecTBa nog BoaaedcTBMeM 0bNy4YeHWs KCEHOHOBOW OYrOBOW NamMnoi,
T0 ecTb Ky =Kypenon)s loa=loaxenon), Dsys =Deen 1 NpUMeHan nepecTaHOBKY

momydyaem:
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k 1 . Dot K (xenon) L350 €2 Ls (6.33)
d {solar) 2.3 E gg:}] E3 Iﬂi{.ﬁ'ﬂ‘ﬂ‘n{]ﬂ} * .

>

rine  ypasHeHwe (6.33) wpeHTM4HO ypasHeHWK (12), npMBegeHHOMY B

nyHkTe 9.8.1 HacToALWEro cTaHgapra.

102
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MpunoxeHune B

(cnpaBodHoOe)
NMogroToBka cpeabl MCccnegoBaHMA peakuvu npamoro choTonuaa
B.1 Ona npwrotoBnedns BydepHebiXx pacTBOPOB, WCNOMbayeMblxX Npu
WUCCcrnefoBaHvy peakuuu npamore otonMaa, pexoMeHaylTcA cTaH4apTol
Tuna IIA (ASTM D 1193-99 «StandardSpecificationforReagentWater» -

CraHnapTHasa cneundukaumMa AnNa BoAbl ANA peakTHROB).

MNMpumeyadua—WMcTouHKEN NoNyYeHna ASTM D 1193-99:
1. American Society for Testing and Materials (ASTM) 1961 Race Street Philadelphia,
Pennsylvania 19103,

2.httpf/www.astm.org/dist.htm.

B.2 Pekomenaoyembie npouenypbl  npurotoBnedHusa  BydepHbix
pacTeOpPOB ANA MCccnefoBaHMA peakuwy npamoro oTonuaa npueefeHbl B
nookymente [2]. [laHHoe pyKOBOACTBO pEKOMEHOYET:

- [pwrotoeneHuwe  Bcex  DydepHblx  pacTBOpPOB  OOMMHO
OCYLECTBNATLCA NPH 25°C:

- CnegyeTt WCNonL30BaTe XMMWYECKWe BellecTBa Keanuukauuy «ana
pPEeakTMBOB, PEaKTMBHOW YACTOTRI» MNUW «0.C.4.», HE COOepKallWe NpUMecen,
KOTOpBIE MOIMK Bel BeITe hoTOCEHCHBUNUZATOPaMM;

- Ona npvroToBneHWA pacTBOPOB CO 3HadYeHwamu pH ot 3 go 6,
peKoMeHayeTca Mcnone3oeate NaH:PO 4/HCI ;

- [lna npurotoBnNeHWA pacTBOpPOB CO 3HadYeHusaMmu pH or 6 po 8§,

pekomeHayeTcA ncnone3oeate KHPO,MNaOH;
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- [Ana npurotoBneHWs PacTBOPOE CO 3HadYeHuamW pH ot 8 oo 10,
pekomMeHayeTca ncnone3oeate HzBO:MNaOH ;

- PekxomeHayeTca MCNoNb30BaTe YTEBEPHOEHHBIE METOOLI, ONWCaHHbIE
B COOTBETCTBYHLWMKWE HOPMATHMEHLIX U METOOMYECKUX JOKYMEHTAaX;

- [Ona npoeepkn 3HadeHna pH cnegyeTr Bcerga WCNOMNbL30BaTh
oTkanubpoBaHHbld pH-meTp;

- Cneayer wucnoneb3aoBaTe bOydepHele pacTBOpbl ¢ MWHMMANBHOW
KOHUeHTpauwei (no kpaiHen mepe, 0,0025 mone i),

B.3 lMpu npuroToBNeHWW UCNBITYEMBIX PACTEBOPOB ONA MCCNenoBaHMa
peakuvn npamoro chotonuaa, cnegyer nobasnATe bBydepHbIM pacTBoOp K
HUCNBITYEMOMY XMMWYECKOMY BeWecTBy. ONA OOCTHXMEHWA Kenaemoro
aHavyeHMAa pH. Ecnu HeoBxoouwmo, cnefyer perynvpoBarte 3Hadedue pH
pacteopom HCI unu NaOH ¢ koHueHTpaumei 1 mone n'. HactoatensHo
pekoMeHOyeTcA onpenenATe akTUYeCcKy KOHUBHTpauWul WCNbITYeMoro
XMMWYECKONO BeLWecTBa B WCNLITYeMOM  pacTBOpe [0 Hadana

WccnenoBaHuA.
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MpunoxeHue I

(cnpaBovHoe)

MpeumyuwecTea 1 HEQOCTATKM MOHOXPOMAaTUYECKOTO MNK

MOMMXPOMaTUYECKONO MINYyYeHUs

Ed O CHOBHBIM NpPEUMYLLECTBOM npu MCNONB30BAHNA
MOHOXPOMAaTHYECKOro M3anyyYyeHWa AnA onpefeneHMa KBaHTOBOrO Bhixoga
WCNBITYEMOIND XWMWYECKOro BelwecTea HABMAETCA TO, 470 NpM  3TOM
ycTpaHaeTcs HeobxoaMMOCTeE HENOCpeaCTBEHHOro MaMepeHWA nafalwero
MOHOXPOMAaTUYECKOro uanydeHna [cMm. ypaeHeHna (16) n (18), npueeaeHHbIe
B OCHOBHOM TekcTe]. B To e Bpemsa, HEQOCTATKOM ABNRETCA TO, 4TO AnA
onpefeneHMa KBaHTOBOI BbIXOAA C MCNONB3IOBAHWMEM MOHOXDOMAaTHUYECKOro
uanyyeHnn Tpebyerca ©Donblle BpeEMEHW, 4Yem C  WMCNOoMNbL3oBaHWeM
NONUXPOMaTUHECKOND WaNy4YeHWd, NOCKONbKY aKTUHOMETP W WCNbITYemoe
XMMWYECKOE BELWEeCcCTBO NOMOLWAaT NOTOK (MOTOHHOM W3NY4YeHWA TONbKO
NnpWM OOHOW ANWHE BONHLI BMEBCTO HECKONbKWX ANMWH BOMH.

.2 O CHOBHBIM NpPeUMYLLECTBOM npu MCNONb30BaHNK
NONUXpoOMaTUHECKOro  WanyyYeHua  (KCeHoHOBas  Ayroeas namna o
oUNLTPaMK MNK CONHEYHBIA CBET) BMECTD MOHOXPOMaTUYeCKoro ManyyeHus
ona  onpeneneHWA KBAHTOBOMO BbiIXOAAa MWCNBITYEMOTO  XWMWYECKOro
BellecTBa ABMNAETCA TO, YTO B 3TOM cnydae TpebyeTcAsHaYMTeNLHO MeHbLe
gpemeHn [8]. MNpwyuHa 3aknwyaeTcA B TOM, YTO MNOIMMOWeHWe noToxa

{*]'DTDHHDI'{J HamydyeHAa akThHoMeTpoMm W MCNbITYEMBIM - XHMWYECKKMM
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BELECTEOM NPOUCXOAMT NPW HECKONbKWMX ONWHAX BOMH, 8 He TONbLKO Npu
OoHOW anuHe BonHbl. OCHOBHLIM - HEOOCTATKOM NpPW  WCNONL30BAHWK
nonuxpomaTudeckoro obny4esus OnA onpefeneHWs KBaHTOBOMO BhIXOA4A
HUCNBITYEMOIO XMMWYECKOro BeLecTBa FBNAETCA TO, 4TO, B OTNMYME OT
MOHOXPOMAaTUYECKOrD M3nydYeHus [cMm. ypaeHenwa (19) v (20)] B ocHOBHOM
TeKcTe), ero wucnonb3oBaHwe TpebyeT onpefeneHWa NNOTHOCTH NOTOKA
Hany4eHus (PoOTOHOB.

.3 MpenmywecTBoM NpM UCNONL3OBAHWKM CONHEYHOrD CBETa BMECTO
KCEHOHOBOW rnamnel, ecnu Ans onpefeneHdHvs  KBaHTOBOIMD BbiXxoga
MCNONbL3YETCR NONWUXPOMAaTHYECKOE WanyyYeHWe, HABNAETCA TO, 4TO B
ceobogHoM pocTtyne umelnTcs Tabnuubl, cogepXaliue cpefHue 3Ha4YeHus
MNOTHOCTM MOTOKa CONHEYHOro Wany4eHws B 3aBMCHMMOCTM OT Ce30Ha M
reorpaoM4eckod WKWpoTel. Takxe, ecnyv WCNONbL3YETCA COMHEeYHbLIW CBeT,
ycTpaHaeTcs HeobXoauMoCcTe MCMNONb3oBAHWMA WCTOYHWKOB WMCKYCCTBEHHOTO
MOHOXPOMAaTHYECKOID WNKW NONMXpoMarudeckoro nanydednsa. OpgHako, ecnu
WMCNONB3YETCH COMHEYHbLIA CBeT, TpebyercA akTWHOMETD C perynupyemsim
KBAHTOBBIM BbiXxogom, ¢ Tem, dJToBbl CcKOpocTe npamoro doTonwaa
AKTMHOMETPA MOXHO DbINO CKOPPEKTUPOBATE, ANA Toro 4Tobsl oHa Beina
cpaBHMMa C TaKOBOW ONs WCNbLITYEMOIO XWMMYECKOrO BellecTBa npu
OOMHAKDBLIX  yCcnoeBuax — obBnydeHws [2], [12]. MNapannensHoe
IKCNOHWPOBAHWE MCNBITYEBMOMO XWMWYECKOro BelecTBa W akTuHomeTpa

npM ConHeEYHoM Dﬁﬂ}"'—IEHHH B paMkax CpaBHWAMOMC neploda BpemMeHi
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CBOAMT K MUHMMYMY OLIWOKKM, CBA3aHHbIE C W3MEHEeHWAMW NMNOTHOCTW

NOTOKA COMHEYHOro  W3Ny4YeHwus, BbI3BAHHOTO TYMaHOM, pa3snu4Hon
obnavnocTer U T. 4 [12], [33].

4 MNMpuMepom akTUHOMETpAa C pPerynupyemsiM KBaHTOBbIM BbIXOO0M
ABNAETCA MN-HUTpoauetodeHoH-nupuanH (PNAP-PYR) aktuHometp [37].
Ona pacTteopa c KoHueHTpauuei 1,0-10° mons n’'n-HUTpoaueToteHoHa
KBAHTOBLIW BbiXOQ AaKTUHOMETpa B 3JKCNepuMeHTe, OOCTHraembld npu
MOHOXpOMaTU4eckom obnydeHun npu 313 HM, MOMET perynupoBaTbCH
NpUMeHeHUEM DPa3NWYHbLIX KOHUEHTpauwd pacTeopa NUpMOWHa COrMnacHo
cnenywLemy ypasHeHuwo [2], [12]:

P, = 0,0169 - c (pyridine) (r.1)
rne®,.- KBAHTOBLIA BbLIXOA PACTBOPAa A-HUTpOaueToMeHOHa KOHUEHTpaUWK
1,0-10° mone n';

¢ (pyridine)} - MONApHAas KOHUBHTPAUMA NUPUAOWHA.

.5 CNUCOK COOTBETCTBYHO WX XUMWUYECKUX aKTUHOMETPOB,
HMCNONB3YEMBIX B WCCneqoBaHuax QOTOXMMWYECKWUX NPOUECCOB B BOAHOW

cpene, npueeneH B Tabnuue 2.
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Tabnwuua N2 - AKTHHOMETDbI (XUMWYECKWE CUCTEMbI)

[Moawn- | AktuHomeTp (cuctema) |ANHM O (pacteopuTens) |bubnuorpadgus
Ln,
a)-)
a) n-HWTpoauetopeHoH/ |290-370 papuabensHas, [37]
NUpHUOKH P{A)=const
(eopa, 1% CHLCN)
{b) 290-370 papuabensHas, [38]
H-HUTPOaHW20N/ MUPUOKMH A )=const
(Bopa, 1% CHsCN)
{c) BanepodeHoH 290-330 ~0,98x0,04 [39]
Boga)
(d) dheppwokcanar 250-500 1,25-0,9 [40], [41], [21]
(soaa)
(&) O-HUTpobeHzansgerng |300-410 0.5 [21]
(aueToH unu CHLCL)
(f) conk PelHexe 316-750 ~ 0,3 [12]
(Boga)
(q) abepxpom 540 310-375 0.2 [44]
(Tonyon)
{h) azobeHaon 230-460 | ®(trans— cis)=0,14 [46])
®{cis— trans)=048
(meTtaHon)
{i) wasenesan 200-500 0,5-0.6 [8]
kucnotalcynedar (0,1 mone/n H250,)
ypaHuna
108
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MpumeyvaHwsa-

1)JAAHM — onTUManeHLIA OWana3oH ANWH BONH NPW MCNONB30BaHKK
akTuHomeTpos [12], [28],

2] © (pacTeBopWTenA) — KBAHTOBLIW Buixog akTuHometpa © [12], [28] e
0DLIMHOM pacTBOpMTENE (KBAHTOBLIM BbIXOQ, HE 3ABWCALLWMA OT ONWHBLI BOMNHE,
oboaHavaeTca kak @A )=const,

3] bubnworpadpua — CCbINKKM  Ha TWUNWYHBIE COY4aW  NPUMEHEHWA
XUMUHECKUX aKTMHOMETPOR,

6 [lea nepsBbix akTUMHOMETpa, NpueeneHHele B Tabnuue M2, umewT
perynupyemsii KBaHTOBLIAW BbIXOA, W NoO3TOMYy ocoBeHHO nonesHsl, ecnu
ucnone3yercs conHedHoe wanydenue [12]. [lepBele Tpu akTUHOMETpA,
nepedvcnedHHole B Tabnuue (2, OTHOCATCA K aKTMHOMETpaM C HWU3KOW
ONTHYECKOW MNNOTHOCTBKY, A& nNOocnegHWe LWecTb dkTUHOMETPOBE — K
AKTMHOMETPAM C BbICOKOW ONTWYECKOW NNOTHOCTbID. [pyrve XuMuYeckue
AKTUMHOMETPLI onucadel B aokymedTe WIOMAK o xumuyecknx akTmHomeTpax

[28].

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 1171/[151
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

MOCT 32434-2013

Mpunoxenwe [
(cnpaBo4yHoe)
JKCNepMMeHTanbHbIe CUCTEMbI (YCTPOWUCTBA)

O.1K  Hacroswemy  BpeMmeHW  onybNWKOBaAHO  3HAYWTENbHOE
KOMWYECTBO WMHMOPMALMA O PasnMYHbIiX JKCNEepUMEeHTaNbHBIX CUCTEMaXx
(yCcTpOWCTBAX), WCNONb3YeMbIX AONA W3y4YeHWMA peakudn oTonM3a B
pacteope. ObBeMHO WCnoONb3yeTcA KoOHMUrypauna OTOXMMHUYECKOD
peaktopa KapycencHoro TUna (emerry-go-round»). B nepsoi
opurHaneHod nybnukaumm (Moses, [48]) Geino nogpoBbHo onMcaHo
YCTPOWCTBO, TEXHWYECKME 3CKM3bl (4Yeptemu) onybnukoBanel B [42], a
obcywaeHWe NpUMEHEHWA annaparta KapycensHoro Tina ana uccnegoBaHus
doTtonMza onybnueoeaHo B [12], [42]. @PoToxMMWYECKWME peaKTophl
KapyceneHOro tuna uMertca B npopaxe [31], [32]. MNpubop, vcnoneayemsii
ONA NpakTMY4ecKoro NpUMeHeHWs Npu uccnefgoeadHWK doTonuaa, npueenex

Ha pucyHke [1.2.
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cxannEg Boaggx
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v GACE DumaHuA

O e LDnma s

Boga - BE0T ek =4 Boyga - BHIOY

X

AR s

OEAIXTADTMUNL EOHYE

oZAakjalman ocbHoEEZQ

“=- FHOPY gceHoHobas sdamMna

T ogepwamean Endems

Boganan GadA

C L EApHCedbHOE Jempoicmio

PucyHok [.2 — TwunwydelA annapaTt kKapycenbHOoro Tuna ans

napannensHoro npoeeneHns potonuaa Ha 10 koeer (L= 1 oM, V=35 cm) C

WMCNONL30BaAHWEM KCEHOHOBOKW Namnbl B KAYeCTBE MCTOYHMKA CBeTa.

0.2Ko sTopomy Tuny npubopoe, Hawbonee 4acTo MCNONbIyemelx ONA

noccnegoBaHWA d]DTDl'II-‘IEﬂ, OTHOCWMTCH YCTaHOEKA «OnTrdeckas CKaMbRA».

MNpuHUKMN padHHOW ycTadHoBKkM obcywpaetcAa B [12], cxema nogobHoro

YCTPOWCTBA NpuBeneHa Ha pucyHke [1.3.
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0.3 [Opyrumi npUMepamu WCNonb3yeMblX B 3KCNEpPUMEHTax no

choTONM3y B pacTBOopax YCTaHOBOK OTHOCATCA YCTpPOWCTBAa ans
paBHoMepHoro obnyyYyeHWs ¢ WCNONbL3OBaHWEM KCEHOHOBOW namnel [30],
[31], npoTo4YHblXx cucTem [24] W yCTAHOBOK ONA YNABMWBAHWA NETYYMX
pewecte [27]. [49]. Annapatr «SUNTEST», c© noMmowkl KoTOporo
BO3MOXHO NpoBefeHue QoTonuaa obpaauoe Oonbwux obbemos,
npegctaened Ha pucydHke [0.4. Pa3anudHbie KOMNaHWW BbiNyCKAWT

MHOToOYHMCNEeHHbBIE BEPWaHTR! annapata 3Toro T|una.
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Pa (NPEACACHHE (NEKTPAALHONS HAYYUCHHA KOCHOH OBOH AaMN b MO CPpacHEHHR C CY MM PHEIM
CONHEYHBIM H2AYYEHWEM Ha MOpHIOHT3A hHOH NOBEPXHOCTH

— SUNTEST-nxayseHHe
083 LonNoSEETaNbHELR

Fl-feanwTROR

HIMEHAS,
LOOTBETLTBY ues

Ancononty coeTy DE5

U L T
I—E‘I-'I,I:II-'II‘.IDEHE."I!."HE.'HHE |
1 - ME-pamydatne R v YO PR
CymmapHoe HanyyerHue (Aavwuwwe no CEHRID ST r)
AdnuvHa EOAHE MnoTeHooTE NOTOXK A Jona crwmanHoro
HH “E_HTHEHHHIE_T"-? ManNvY4eHMA ANA Kaxaorao
AMaEnaszaoHa, %
Z&0-400 2] &1
A0p-500 350 1.8
c0o-1400 329 254
1400-2000 142 127
Of maa scHaYEHHS 11240 100
Cynwa (280-800% T

PucyHok [O.4 - Annapar «SUNTEST» (Heraeus, Hanau, Germany)

AnNA MCCNenoBaHva peakuMid oTonM3a ¢ MCNONb3OBAHWEM KCEHOHOBON
namnel B KA4YECTBE UCTOYHMEA NONMXPOMaTHYECKOTO CBETA.
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MpunoxeHue E

(cnpaBodHoOe)
MpuMepbl pacyeToB XapakTepUCTHK (POTOXMMHUYECKUX peakunn
E.1 HarnagHele npumepsl onpegengHva MakcUMMansHOW CKOPOCTH
npAaMoro  otonnia Kamag (YpasHenwe 10), waydenua doTopeakuni
WUCNBITYEMOrND XMMWYECKOro BelecTBa, a Takke onpegeneHus KBaHTOBOro
BbIX04a C NOMOLLEID WCKYCCTBEHHbIX MCTOYHWKOB CBETA W COMHEYHbIX Ny4Yen

onybnukoeawsi B [2], [12], [17], [18].

E.2lMpumep pagna YpoeHa 1: BbiuMcneHwe MakcumanbHO

BO3MOXHOW KOHCTAHTGI CHKOPOCTH peakun NpAMOro EI.'IBTDHHEE

NonmkHa ©biTe BblYWCMEHa MakCcMManbHO BO3MOMHAA KOHCTaHTa
CKOpOCTW  peakumu npamoro dpotonuiaa  Kamaglypaexeuwue (10)] ana
YETbIpexX WCNbITYEMBIX XWMWYECKUX BelwecTs ¢ W3BECTHOW BbICOKOW
KOHUEeHTpaUWend B OKpyMawillena cpene, pernoHe Ha wupore 40°
netoMm.CpeaHecyTo4HY0 NNOTHOCTE NOTOKA CONHEYHOro  (QOTOHHOMD
uanydeHus (L,) ANA pasHbiXx CE30HOB W reorpaduyeckmx WWPOT MOXHO
HaWTH, Hanpumep, B wctodHukax [2], [12], [18]. B kadecTtee npumepa
aHavyeHMAa L, Ha wwupoTe 40° B neTHWA nepuog npu A = 2975 - 380 Hm

ObinK B3ATEI U3 [2] W cBegeHbl B Tabnuue 6.3.
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TabnwuaE3— [QnNvHbl BONH W 3HAYEHWA CpEOHECYTOYHOW
MNOTHOCTK MNOTOKa COMHEeYHoro (hOTOHHOIO Hany4yeHus (LA)
(KonWyecTBEHHDE 3HA4YeHue, B3AToe U3 [2]) ona uHTepeana anuvH BonH Ak
Ha wupoTte 40° B NeTHKUA nepuod. 3xaderue LA Huxe 2962 HM (HavanoHan

ANiHa BONHBl NepBOoro HHTepBana anvH BDI'IH} PABHD HYNED W HE NOKa3aHo.

ONKHbI BONH ¥ MHTEPBAanNEI CpegHecyTo4YHOS
JHa4YeHWe NNOoOTHOCTH
NOoOTOKa CONHEYHOro
OTOHHOIC MaNy4YeHuA
Acenter, Astarts hend | By Lx (konndecTeeHHOE
HM HM HM HM EHEI‘-IEHI-'IE]I
MMOMb CM 2 eyT |
297.5 296,2 298.7 2.5 6,17-107°
300,0 298,7 301,2 2.5 2.70-107*
302.5 301.2 303.7 2.5 8,30-107"
305,0 303,7 306.2 2.5 1.95-10""
307.5 306.2 308.7 2.5 3,7410°°
310 308.,7 311,2 2.5 6,17-107"
312.5 311,2 313.7 2.5 9.07-10™
315,0 313.7 316,2 2.5 1,2210°°
317.,5 3186,2 318,7 2.5 1,55-107°
320,0 318.7 321.2 2.5 1,8710°°
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OkonvarHue mabnuusl E.3

[ NHWHBLI BOMH W MHTEpPBAanGI CpeaHecyTo4YHOE
3Ha4YeHue NNoTHOCTM
NOTOKA CONHEYHOTD
hOTOHHOMO M3NYYeHUA
323,1 321.2 325 3.8 3,3510°°
330,0 325 335 10,0 1,16-107
340,0 I 345 10,0 1,46-107
350,0 345 355 10,0 1.62-107"
360,0 355 365 10,0 1,79-107
370,0 365 375 10,0 1,91-107"
380,0 375 385 10,0 2,04107

CpegoHve  3Ha4YeHMs  MONAPHOIMD  JEecATMYHOro  KoadduumeHTa
NOMNOWEHWNA Eghen 0718 HETEIPEX WCMBITYEMBIX XUMUHeckux sewecTs A-D
NpM COOTBETCTBYHLWMX MHTEpBanax ANWH BOMH, CYMMWpOBaHHbIe B Tabnuue

E.3, npeacraenexsl B Tabnuue E.4.

-
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Tatnwuwuya E4 — [AnuHa BONHbI, CpeaHECYTOYHOE 3HAYeHWE
NNOTHOCTK NOTOKa CONHeYHoro hoToHHOro uanydeHua (LA) (407 wwupoTsl,
NeTHU nepuod., cMm. Tabnuuy 3), MONAPHBIA OECATUYHBIA KO3 QUUWEHT
MNOMMOLWEHWA Ejjchem), W COOTBETCTBYIOLWMA PE3YNETAT Lygichem ANA YETBIDEX

HCNBEITYEMbLEX XMMWYECKWY BELWECTE A-D.

Roa sty [ Exienamy | 11 MONB™" EM™ Lo et f YT
HM Mr.-lr:nnt._clm" B G D B G D
_ e _

2475 | 617107 15 430 | 10600 92610 | 2,6510°° | 6,55 107"
300,0 | 2,70107° 5 210 | 11100 1,3510° | 56710~ | 298107
3025 | 830107 1 100 11200 830107 | 8.30-10™ | 933107
3050 | 195107 0 50 | 11400 0 89,7510 | 22310
an?s | 374107 ] 30 11400 ] 112107 | 42810
3100 | 6171077 i 20 | 11200 0 123107 | 6,9210°
3125 | 907107 0 o 11000 0 454107 | 1,0010°
3150 | 122107 0 0 10500 0 0 1,2810
3175 | 158510°° 0 0 aBan 0 0 1.53-10°
320,0 | 1,8710°° 0 0 9380 0 0 1,75-10°
3231 | 335107 0 0 B480 0 0 2 84107
330,0 | 116107 0 0 B200 0 0 7.19-10°
340,0 | 146107 0 0 3050 0 0 4 46-10°
350,0 | 1,62107 0 0 460 0 i 1,56-10°
360,0 [ 1,79107 0 0 179 i 0 3,20110
118

GostExpert.ru

https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

roCT 32434-2013

Okonwarue mabnuusl E.4

li'h-_-|_~|-|.::_- L.-. E.'.-_:'u'.:'; 'fn MDJ'II:-.' ':M-I l—.'-Er.;r.Iu:*'rn "I C‘,"I'--'
HM | MMORECM | A B C D A B C D
cyT |
3700 | 191107 | O 0 0 24 0 0 o 4 5810"
3800 | 20410 | O 0 0 o 0 0 0 1,02:10°
FPHAMEYEHKWE - CYMMWPOBEHWE KOMOHOK
bt tmasy € = ¥ 3.11-107% |:5.45-1[}" 2 35-10°

MakcuManbHOe 3HAYEeHWEe KOHCTAHTbhl CKOPOCTW peakuwl nNpsamoro
doTonuaa nof BO3NEWCTBMEM COMHevHoro obnydeHus Kgma[ypasHeHwe
(10)] nonydyeHo ¢ y4eTom TOro, 4to @ = 1 anA Kysean YpasHeHus (6).
CyMMUpoBaHWe B ypasHeHusax (6) v (10) Oon#HO BbITh BbIMONHEHO OT Ajugal
= 290 Hm o Ay, = 800 HM. B cnydae faHHbIX, NpeacTaBneHHbIX B Tabnuuax
3 1 4, Ha4yaneHan OANMHA BONHbI Ajniz= 296,2 HM (MHTepBan ONWH BonH AA =
2,5 HM, C UEHTPUMPOBaHHOW ONWHOW BONHbl B 297 5 HM), onpepenseTtcs
WCX0OA W3 CcpedHecyTO4HOrD 3HAYeHWA NMAOTHOCTW NOTOKA CONHEYHOro
cboToHHOro obnydenua Ly (L, = 0 gna A <296,2 1m). KoHedHan anvMHa BONHG

MAina= 385 HM (MHTepean anuH BonH AA = 10 HM, C UEBHTPWPOBaAHHOMW
anuHoW BONHe! 380 HMm), onpenenaeTcs MCX0OOA W3 CNekTpa NormoleHWs
(Eap)) MCNBITYEMOTO XUMUYeckoro sewectsa D (eyp, = 0 for A > 385 Hm).

= MEHI&IT}I’EMDE XMMWUYECKoe BeLecTBO A QOMKHO CINYyHNTE
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TPMBWANBHBIM  NPUMEPOM  COBAMHEHMA € MONAPHBIM - JBCATHUYHbLIM
KO3PPULUNEHTOM NOTMOWEHWUA Epchemy = 0 for A 2 290 Hm.

- MicnelTyemoe xumuydeckoe BewlecTso B QONMHO CNyXUTe NPUMEDOM
coBaWMHEHWA C (rMnoTeTUYeCcKMM ) MONAPHBIM OeCATUYHBLIM
Ko3thhUUMEeHTOM NOTNOWEHNA Eychem™ 10 NpU ANWHaX BONH Bbiwe 290 HM
(rpaHuLa COMHEYHOrO WanyYeHws Yy NOBEPXHOCTW 3eMnNM), oTBedalllee
KpuTepuam nyHkTa 9.5.1.3.

- WMcneityemoe  xumudeckoe egewectso C  OOMHHO CNYXWTL
npUMepoM coeguHeHna co cnabbiM NOornoweHremM npu ANWHaxX BONH HUXe
314 Hm.

- Mcneityemoe xumudeckoe eewecTeo D OOMKHO CNYXKUTE NPUMEDPOM
COEAWHEHWA C BLICOKMM NOMMOLWeHWEM NpWY AnNWHax BonH Hue 400 HM.

MpowaseneHna L, - e.ue [CM. ypaBHeHwe (10)] ana wcneityemelx
xMMuyecknx eewecte A - D npuveegeHel B Tabnuue E.4. MakcumancHO
BO3MOMHbIE KOHCT@HTBl CKOPOCTM peakuun npaMorc GQotonuMaa K.
(koTopas onpefenaeTca Kak cymma L ehichem)/d ", CM. Tabnuyy E.4), neprog
nonynpegpauweHna[ypasHeHune (4)], ncnone3yemble B Ka4eCTBe 3HAYEHWA B
KadecTBe NpUYMHbl NEepexofa K YPOBHK 2, U COOTBETCTBYIOUWME pelleHUA

npueedeHe B Tabnuue E.5 ona meneltyemelx xumudeckux sewecte A - D.

Tabnwua ES5 - BbYWMCNEHHBIE MaKCHMManbHO BO3MOXHLIE
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KOHCTAHTH CKOPOCTW peakuun npaAaMoro poTonuia AnA  MCNbITYEMbIX

xMMuuyecknx sewects A — D, nepuoa nonynpeBpalleHna, UCNonbayeMsle B
KAYecTBe 3HAYeHWH, ABNAKLUIMXCA NPUYKMHOR (ycnoBuem) nepexona K

YPOBHIO 2 U NPUHATUEM COOTBETCTRYIOLLMX PELLIEHUIA.

3HaveHne McnelTyemoe xMMHUYECKOe BeLecTBO
A B C D
K gmaxy 7 0 3,11-10” 545107 2,35-10°
tiz/d o0 222 1,3 0,00030
PeweHwne Mpamon poTonua MNpamor hoToNW3 BO3MOXKEH
HE3HaAYUTENbHBIW MepeiTn K Donee BeICOKOMY
YPOBHKD

E.3 Mpumep gna YposHA 2: JkcnepuMeHTanbHoOe UCcnegoBaHue

Tepmoctatvpyemoe eewecTeo C, NoMelleHHOE B KBAPLUERLIE KIOBETHI
¢ NpobroW (AnWHa onTvdYeckoro Nyt L = 1 cm, obbem V=3, 5 mn), Beino
¢hOTONM3NPOBAHD B TEPMOCTATUPYEMOW «Kapycenus annapara
(t = 25 °C), cHabXeHHOro KCeHOHOBOW NaMNOW B Ka4ecTBEe WMCTOYHWKA
ceeTa, B TedyeHwe 18 vacos. WMcnoneaoeanuce 10 kwoBeT; 4Yepea Oea d
obny4yeHus KioBeTsl DeINK yaaneHs!, a UCNbiTYeMOe XMMHUYeCKoe BELWEeCTBO
C Bbino, cOOTBETCTEBEHHO, NPpOaHanM3WpoBaHo. HavyaneHaa KoHUeHTpauus

MUCNBITYEMOro XMmudeckoro BewecTsa C cocraenana cp = 1,10 S mone N B
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OTUNETPOBAHHOM BogHom  pacTeope  (dwunetp 045 mEm),
YpaBHOBELWEeHHOM B TedeHWe HeCKONbKMX OHeW B NabopaTopHbLIX YCNoBUAX,
M HacbILWEeHHOM BO3JYXOM B Havane uccnegnosaHus npu t= 25 °C.

Ananus npoeogunca ¢ nomowee B3IXX Gea npeaepaputenbHOW
OYMCTKWM  WMNKu oboraweHna C© WCNonbL30oBaHWMeMm HenocpegcTteeHHo 1 mn
pacTeopa, cooTBeTCTBEHHD. [MapannensHo cocyd © Takum e pacTBopoM,
WUCNOMNb3YEeMBIM B 3KCNEepuMeHTe no doTonuay, Dbln  3aBepHYT B
anoMUHWeByo donery M NOMeLLeH B TeMHOe mecTo npu t = 25°C. 3T1oT
pacTeop cnyxun obpasyom TEMHOBOMO KOHTpONS W DbiN, COOTBETCTBEHHO,
npoaHanu3vpoBaH. MonyyYyeHHble KOHUEHTpaUWW npeacTaBneHbl Ha

pucyHke E.5.
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N,

oEpadin B TEMHITE
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A
[E5]
2

| " xr?“ﬂ»xﬁ{l
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\ﬂ npRMcH hoToma
=5

=]}
[}

L]
-
1

¢ (WenpTyeMmoe BewecTso C) / 107° wons n

02 +—r—7—r— | [N S S e S S s S D SN B S B s |

i 2 4 in o] (L1} |13 14 I 14 M

Bpemn, U

PucyHok E.5 - JKkcnepuMeHTaneHbIie peaynbTaTtel, NOMYYEHHbIE NpU
vccnefoBaHuu  npAMoro  oTonu3a (KPYyHKWM) W COOTBETCTBYHLLEND
TEMHOBOIC KOHTPONA (KBagpathl) UCNLITYEMOro XMMWYecKkoro sewectsa C.
paduKl HeNWHeWHOW perpeccH (NMHKUKW) KU Ko3MMUUUEHTBI: K, = 0,019
YR M Kiradiaied = 0,063 4 '(h™"), cooTBeTCTBEHHO.

Mogens HENWHeWHOW perpeccun [cMm. ypaeHeHuwe (2)] wcnoneayeTtcs
npW onpejeneHW  KOHCTaHTel CKOpPOCTW peakudd AnAa  TeMHOBOro

KOHTPONA (K} ¥ akcnepumenTa no poTtonuay (K adimed):

kdﬂ?‘k — ﬂ,ﬂig h—II {E1}
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kirmdiqted = (1,063 Fid, (E.2)

Mpu Mcnone3oBaHuK ypaBHeHnA (11) KoHCTaHTa ckopocTu choToNKMia

COCTaBnNAET:

kd’ = kﬁ-r"r*adiﬂred = kdm’k = ELD'EIS — G,ﬂlg e ﬂ,ﬂd"q' .ltl_l {EB}

MnoTHOCTE Nafakwliere noToka OTOHHOTO W3Ny4YeHWA, WCXOOALLEero
OT KCEHOHOBOW [YroBOW nNamnbl ¢ GQUNBTPAMM  lupees, NOMYYEHHAA ©
NOMOLLBID  SKTUHOMETDMKM  (NPUMEep  AKTMHOMETPHYECKOro  M3MepeHua
nokasaH HuWke), HeoGxogouma Ans Toro,  YTOBbi OLUEHWTbE KOHCTaHTY
CKOPOCTM peakudy npamoro  oTonuaa MCNBITYEMOTO  XUMUYECKOTo
BELIECTEAE B NPUNOBEPXHOCTHBLIX MNPO3paqdHblXx  NPUPOdHLIX  BOO&Xx,
NOABEpPragMbiX CONHEYHOMY (DOTOHHOMY OBMYYEeHWI0 CO CPenHEecYTOYHbLIM

zHaveHuneMm LyJypaeHerne (12) B ocHOBHOM TekcTe]:

1 i D, kd(:re-ncm} Eggg ealy

kd(solary =
(rinz) 2,3 [ EES €1 L{r,l[xmaﬂj

(E.4)

CooTeeTcTeylOWNe [aHHble cBefeHsl B Tabnuue E.6 Bmecte cC
MONAPHLIMY OECATUYHBIMK KO3 UUMEHTAMKM NOrMOWeHWA TecTURYeMoro
xumudeckoro esewectea C (cnenyeT obpaTuTe BHUMaHWME Ha pasnuyne

MONMAPHBIX O8CATUYHBLX HDE{*]E*}HLI_,HEHTDB nornoweHrna, npyuBefeHHBIX B
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Tabnuuax E.4 w E.6, 4To CcBA33aHO C pasNWYHbIMKW WHTEPBaNamu AnNWHG

BOMHel). CrnegyeT NpMHATE BO BHUMaHWE, YTO eOWMHWUBl W3MEepeHWA
BpeMeHW ABNAKTCA MOABHTHUYHbIMW. Takum oBpasom, B ypaBHeHuu (12), ans
lossenon EOAMHULIER M3MEPEHWA ABNAETCA MMons oM™ cyT (mmol cm® d7),
ANAlgyxanan® TaBNUue 6 -mMmons cM™ ¢’ (mmol cm™s ') kg B ypasHeHun (E.3)
-4 " {h7), ¥ Kapenon B YpaBHeHMH 12 - cyT '(d™). Npeobpasoranne eguHULbI

Ka =Kajxanen) NPUBOONT K:

kg = Ki(wenon) = 0,044 A1 = 1,06 d™* (E.5)

S00
Cymma 2,3 B30, Lnsprenony1ONYHEETCA  MYTEM  CYMMWPOBAHMSA
3HadYeHWA npuBedeHHblx B Tabnuue E.B (dyerBepras kaonoHka) c

Heobxoaumeim npeobpasoBaHUeM eOWHKL, YTO NPUBOOMT K

800

5 E 2loitxenon) = 8,28+ 1073571 =7,15d7} (E.6)
290
Ona OueHKW KOHCTaHTbl CKOPOCTM peakuwW npamoro doTtonusa
MCNBITYEMOro XMMuYeckoro eewectsa C B NpUNOBEPXHOCTHBIX NPO3paYvHblX
npUpoaHbiX Boaax Ha wupote 40° B neTHKMA nepuon Heobxogumas cymma

e, Lyywe nonyyera (cm. Tabnuuy E.5):

a80da
E g1l =0,545d 7t (E.7)

2590
Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 1331/351

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013


https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

MOCT 32434-2013

Wcnonbaysa ypaeHeHnwe (12), rae  [=1cm 1 gonywedvem Doy = 1 om,
MOMHO BbIMMCMNUTL KOHCTaHTy CKOPOCTHM peakuydu npamoro doTtonuaa
TeCTUpPYEMOro  XMmWYeckoro Beuwectsa C B NpUNOBEPXHOCTHbLIX

Npo3paqyHbiX NPUPoAHLIX Boaax Ha wupoTte 40° B NeTHWA Nepuon;

j, N Do ‘E_*'dfxfuﬂnj EgggEﬁ L.H_ . 1,06 - 0,545 —0081dL (E.8)
ey 2,3-1 Eggg Eﬂjﬂﬂ{.tp-nnﬂ} a 7,15 o

Mepuoa nonynpespalleHdns Npu MCNONb3oBaHWK Kysalan=
0,081 E}'T--I paseH t,; = 8,6 cyr. Takum oBpasom, KaK NOKA33HO Ha PUCYHKE
1 (B pasnene 4 HacToAWEro craHgapra) M NpuBeOeHO B NyHKkTax 4.7.2.1,
9.9.1-9.9.2, nepuog nonynpeepalleHns, paBHbi 8,6 cyT, MEHbLLE 3HAYeHWA
190 cyT, AENAOWErocs yCnoBuem nepexoia Ha Gonee BbICOKWW YPOBEHb, W
noaTtomy onpefeneHWe OCHOBHbIX NPOOYKTOE MpeBpalleHus CYMTaEeTcA
HEODXOOWMBIM, A& OonpejeneHWe KBAHTOBOIMD  BbiX0OOa ABNAETCH

OMnUKMoOHanNneEHBIM.
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Tab6bnwuyaE®S - OnvHel BoNH (A), MONApHLIE ABCATUYHbLIE

KOAPPUUMEHTE NOMMOLWEHWA  (£uMCNBITYEMBIX XUMWYECKMX BewecTe C,

HCnoneE3yeMblE IHAYEHWA MHTEHCHBHOCTH {bDTDHH{JFD Many4HeHuna
KCEHOHOBOW Namnbl (loyjxenan) W NponaseneHun (2,3-g, loa).
A E, L 2.3°€; lo,
HM nmonb cm’ | mMmone cmEc! ¢!
290 1000 0 0
291 900 0 0
292 800 1,56-10°" 2,87107
203 710 7.7410 1,26-10°
204 630 1,53-10° 2,22-10°
205 550 2,48-10° 3,14-10°
206 502 362107 4,18-10°
297 454 4,73107 4,94-10"
298 386 6,20:107 5,50-107
299 298 9,17-10™ 6,29-10°
300 210 1,22:10" 5,89-10"
301 166 1,55-10™ 5,9210™
302 122 1,98-10° 5,56-10°F
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Okonvarue mabnuusl E.6

A 0 on 2,38
HM nMonNne  CM MMONe CM ~ C C
303 90 2.41-10" 4,99-10°
304 70 2.87-10" 4,62-10™"
305 50 3.36-10" 3,86-10™
306 42 4,12-10" 3,9810°
307 34 46010 3,60-10"
308 28 5,30-10° 3,41-10°
309 24 6.30-10° 3,4810F
310 20 7.34-107 3,38-10°
311 14 8,59-10°F 2,77-10"
312 8 1,00-107 1,84-10°
313 4 1,19-107 1,09-10"
314 2 1,36-10" 6.26-107

CymMma 3Ha4YeHWn KONoOHOK — 8.28-10°

128

GostExpert.ru

https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

roCT 32434-2013
E.4 OnpegeneHve KBAHTOBOro BbiXoga (ONUMOHANBHO)

AKTUHOMETPHA W KBAHTOBLIA BbIX04 C MCNONb30OBaHMEM
MCTOYHMKA MOHOXpPOMaTHYeCKOro ceeTa
KOHCTaHTY CKOPOCTH peakuui npaMoro otonusa Kaychem) =
1,110 ¢' BogHoro pacTeopa MCNLITYEMOrO XMMWYECKOro BellecTBa E
onpegenand npu A = 313 Hm Ha annapate Tvna «ONTUYECKAA CKaMbA» B

kBapuesol Kweete ¢ d.. = 1 cm. [ecAate obpasuoe Goinu obnydeHbl

m

TEYEeHWE MaKCMMansHoro BpemeHu obnydYeHwsa, pasHoro 15 MMHyTam, W
npoaHanvanpoBadsl. OnpegeneHrie KOHUEHTpauwA Bbino NpoBedeHo C
nomouwlelo  B3IXX (c  Y®-pertektopom), MCXOOHAA — KOHUEHTpauws
XMMHWYECKOND BeLecTBa E coctaeBnana Cpghemy = 310° mons n'. B
obpa3yax TeMHOBOrC KOHTpONA He ObiN0 OTMEYeHO YMeHblUeHWN
KOHUEBHTPAaUWK MCNBITYEMOrNDO BELECTBa B TEMHOTE, NO3TOMY KOHUEHTpAaLMK
WUCNBITYEMOro BewecTea Deinv MCNonNk3oBaHb! De3 koppekumn. HanaeHHBIN
MOMAPHBIM  ABCATHUYHBIA - KOBMUUKMEHT  NOMMOWEeHWAS  MCNLITYEMOro
BelecTea B Boge npu A = 313 HM COCTABNAET Ejchem) = 9500 N Monb | cM .
Takum obpazom, MakcuMmansHoe OeCATHYHOE nornoweHwe npu 313 HM
xMMuyeckoro Bewectea E cocrasnaer  Asigensm = 0,0165 («ontudecku
TOHKWIA®» PAcTBOP).

CooTeercrBylOllEe AGKTUHOMETPHUYECKOE W3MepeHUe BhINONHANOCE HA

TOM Me CaMomM annaparte ¢ HCNoNb3I0EaHWeM Ebﬂppll'lﬂHEEiﬂETHDFD
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akTuHoMeTpa (oBpasoBanue Fe®* w3 KiFe(C.0.): 3-H20). HauanoHas
-1

KOHUEHTPauKWA aKkTMHOMETpa COCTaBnNAna Cpaeny = 0,15 Mone N, koTOpoe

NPMBOOMT K 3HAYEHWD OeCATHUYHOrO  NOMMOWEHWA  Agizjac>> 2.

KoHueHTpauua Fe® , ofpasyiollerocA B TeYeHMe pasNMYHOTD BpPEMEHW

obnyyeHus, npyueegeHa Ha pucyHke E.6.

0,008

0,005

0,004 -

0,003

0,002

n (ofpasosaswnica Fe 2%}, mons n -1

0,001

DDDﬂ T T T T T T T T T T T
0 100 200 300 400 500 B0 a0 800

Bpema obnyueHna, c

PucyHok E.6 - OBpaszosanne Fe® npu W3aMepeHWW B aKTMHOMETpE
deppuokcanaTHoOroTMNa (Coae = 0,15 Mok ') npu ANMHE BONHbI

h =313 um.

HaknoH NUHWK NPWBOOWMT K 3HaEYEHKWH
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Kaaract)zere orsen = 7,35 -10°monenc.

HaknoH NWHWK Ha pucyHke E.6 NpMBOgWUT K 3H3YEHMIO:
Kianatimans comany = 135 10 hionen’'c’,

Mpyu wcnoneaoBaHuK ypasHeHWa (17) (nyHkT 9.12.6), KBAHTOBLIW
BbIXOO XMMWYeckoro eeuwectea B npw anuHe BonHel A = 313 Hm Gyner

COCTaBNATE, TaKkKMm 0b pai3om:

. Poct kﬂ' Alchem)

"_‘“F?c'h em3Linm —

2135,{[511&?‘.'1) Dceﬁi', kdi{act'{ll}:ﬂﬂ order] I:E.El
124 111073

"~ 23.5500:07,35-10—¢

= 0,015.

E.5 KeaHTOBbLIHA BbIX0OQ C MCNONb30BaAHWEM MCTOYHMKA

NONUXPOMaTHUYECKOro M3Ny4eHUn

Ecnn nnotHoCTe NoToKa OTOHHOID WanNy4YeHWa KCeHOHOBOW Namnbl B
Ka4YecTBe MCTOYHUKA CBETA W3BBCTHA ANA BCeX ANWH BOMNH, Kak ywe
obcywpanock B npumepe ONA WCNbLITYEMOro XuMudeckoro sewectesa C,
ypaBHeHwe (5} MoxeT BbiTe WCNONB3IOBAHO [ONA pacyeTa KBAHTOBOIO
BbIXOOA  WCNLITYEMOrO  XWMMYECKOro  Bewectea. Takuam  obpasowm,

NepecTaHOBKA B YPABHEHUW (5) NpUBOAMT K:

. Dsys kd
®=oa 0, (E.10)
’ 2o0 €1 " {na
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CpeaHee 3aHadYeHWe KBAHTOBOMD BbIXOOA MCNBITYEMOIO XWMMWYECKOro
BewecTtea C B avanasoHe AnuvH Bond AA = 292 — 314 Hm BeINO NONYyYeHo ¢

vcnone3oBaHuem aHaqyeHun L=D.=1 oM, Kd wenon testchemical o) =

0.044y'=122107" ¢

a0d0
23 ) eiloaguenony = 7,15 ™" = 828 - 1075571 (E11)
250

C npumeHeHnem ypaeHeHuA (E.10) KBAHTOBLIA BbIXOO UCNBITYEMOrD

XMMUYeCKOoro sewectsa C COCTaBnNaeT:
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@ = = 0,15 E.12
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MpunoxeHue OA (o6azaTtensHoe)

CpaBHeHWe CTPYKTYpPbl HACTOALLEro cTaHgapTa co CTPYKTYpPO#
NPUMEHEHHOIo MeXAyHapoOHOoro OOKYMeHTa

Tabnuya OAA1

CTpyKTYpa HacTOALUlero ctaHaapra CTpykTypa NpUMEHEHHOTD

MeEROYHAapoOHOro QoKYMEHTa

BeegexHune OBnacte NpMMEHEHMA

1 Obnacte NpUMEHEHMA. Beegernne

2 HopmaTUBHbIE CCbINKK.... [MpUHUMNEl MCCNeqoBaHusR
3TepmuHbl U DNpegeneHws. MNpumeHeHwe pykoBOACTBA NO

HMCNbITAHWAM

4 MpUHUWNLI MCCNeaoBaHWA. . CrtaHfoapTHeIe BEWecTaa

5 MNpumeHeHWe HacToRWeEro Kputepwuwn ka4ectea
cTaHgapTa npu nposeaeHui

HOTONUTHUHECKMX WCNLITAHMKA

6 CtaHgapTHbIe BelecTsa... MaTepuans anaA npoeegeHna
HMCNbITAHKWA
7 KpuTepuu kadecTea... MeTononorna MCNbITaHKMA

8 METEDMEHBI anAa npoeedeHvA OT4eTHOCTL O nonyvYeHHbiX OaHHBLY K

HCMBITAHWA. .. pe3vynkTaTtdx...
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lMpodomxexque mabnuys! [A.1

CTpyKTypa HACTOALLLEro cTakaapta

CTpyKTypa NpUMEHEHHOTD
MeXOyHapoaHoro AOKyMeHTa

9 MeTtooonorva MCNLITAHMA

Bubnuorpadwma

10 OTYETHOCTEL O NONYYEHHbLIX

OaHHEIX W DE3YIETaTAX. ..

[MpunoxeHre 1 - OnpegeneHns n

TEPMMHL]

[MpunoweHwe A (cnpaBoYHoe)

hOTOXMMKMK

Cumeonsl M enMHML L, OTHOCHLUMECH K

MNpunoxexne 2 -CmBONsl M 8QMHNLLBL,

OTHOCHLWWMWECH K CIJDTDIMMHH

[MpunoxeHne b
{cnpaeodHoe)lporasodHLle

BLIDpaHHLIX YPaBHEHMH. ..

lNpunoxeHne 3 -[NpowasogHeie

BLIDPaHHBLIX YPaBHEHKMI. .

unoxeHwe B (cnpaso4Hoe)
MoaroToBka cpedbl MCCNEAOBAHMA

PEAELMK NPAMOTrD q}DTDH Wad.

[MpunoxeHwe 4 -[NogroToBxa cpedkl
wccnenosaHusa peakuuu NnpamMoro

thoTonuaa

Mpunoxedue [ (cnpaeoyHoe)
MNpeumywiecTBa U HEAOCTATKMN
MOHOXPOMATHHECKOrD WK

NoNUEPOMaTUHECKOrD MINYy4eHA

MNpunomxeHne 5 - NpeumywecTsa

HEQOCTATEY MOHOXPOMATHUYECKOND MITH

unoxeHne [ (cnpaeoqHoe)
JKCNepMMeHTanbHbIe yCTPOWUCTBa

{Npumepbl cucTem)

lNpunoxexne 6 -JkcnepumMeHTanLHLIe

YCTPOKCTBA (MpUMEepLI CUCTEM)

unoxeHne E (cnpasodHoe) MNpumepel
PACHETOR XapaKkTepuoTHK

OTOXMMUHECKMX peakLuiA

MNpunomexwne 7 - MNpumepsi
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Okonvanue mabnuue: JA. 1

CrpykTypa HacToAwero ctanaapta |CTpykTypa NpUMEHEHHOro
MeXdyHapoaHoro AoKyMeHTa

Mpunoxenwe JA (obRaatensHoe)

CpaBHEHME CTPYKTYDbl HACTOALLErD

cTaHgapTa co CTPYKTYPOR
NPUMEHEHHOID MeXayHapogHoro
OOKyMEeHTa
onuorpadgms
GostExpert.ru 1 35

https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

MOCT 32434-2013

Bubnuorpadun

[1] OECD. OECD Working Group for the Development of a Test
Guideline on Phototransformation of Chemicals in Water. Rome,
21-22 September 1998, 1998.

2] U.S. EPA. Direct Photolysis Rate in Water by Sunlight (OPPTS
835.2210). United States Environmental Protection Agency,
Washington, DC, 1998.

3] U.S. EPA. Indirect Photolysis Screening Test (OPPTS
835.5270). United States Environmental Protection Agency,
Washington, DC, 1998.

[4] ASTM. Standard Test Method for Conducting Aqueous Direct
Photolysis Tests (E 896-87). American Society for Testing and
Materials, Philadelphia PA, 1987.

[5] U.K. DOE. Determination of the Stability of Substance in
Simulated Sunlight-A proposal for a Test Guideline. Submitted by
the Department of the Environment, United Kingdom, 1993.

[6] LUBA. Direct Phototransformation of Chemicals in Water -A
proposal for a Test Guideline. Submitted by UBA, Berlin,
Germany, 1992.

7] M. Lynch, Ed. Procedures for Assessing the Environmental Fate
and Ecotoxicity of Pesticides. In: Aqueous Photolysis, Chapter 10,
pp. 28-30. SETAC -Europe Publication, 1995.

8] ECETOC. The Phototransformation of Chemicals in Water:

136

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 144 /151
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

[9]

[10]

[11]

[12]

[13]

[14]

NMoCT 32434-2013
Results of a Ring Test. ECETOC Technical Report No 12,
Brussels, Belgium, 1984.

Van Henegouven. Sunlight induced Degradation of Chemicals
in Surface Water. Report of Centre for Bio-Pharmaceutical
Sciences, Leiden, The Netherlands, 19390.

OECD. Guidance Document on Direct Phototransiormation of
Chemicals in Water. OECD Environmental Health and Safety
FPublication. Series on Testing and Assessment No.7. Paris,
France, 1997.

S. E. Braslavsky. Glossary of terms used in photochemistry
3rd Edition (IUPAC Recommendations 2008).Pure Appl .Chem.,
79 (2007) 293—-465.

A. Leifer. The Kinetics of Environmental Aquatic
Photochemistry. Theory and Practice. ACS Protessional

Reference Book. American Chemical Society, Washington, D. G.,
1988.

T. Mill and W. Mabey. Photodegradation in water. In: W. Neely
and G. Blau {Eds.), Environmental Exposure from Chemicals,
Chapter 8, pp. 175-216. CRC Press, Boca Raton, 1985.

J. Harris. Rates of Direct Aqueous Photolysis. In: W. Lyman and
W. Reehl and D. Rosenblatt {Eds.), Handbook of Chemical
Property Estimation Methods .Environmental Behavior of Organic
Compounds. McGraw-Hill Publishers, New York, NY, 1982.

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 1451/‘?1?1
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

MOCT 32434-2013

[15] T. Mill, W. Mabey, D. Bomberger, T. Chou, D. Henry and J. H.
Smith. Laboratory Protocols for Evaluation of the Fate of Organic
Chemicals in Air and Water (EPA 600/3-82-002). U.S.
Environmental Protection Agency, Washington, D.C., 1982.

[16] T. Mill, J. Davenport, D. Dulin, W. Mabey and R. Bawol.
Evaluation and Optimization of Photolysis Screens (EPA 560/5-
81-003). U.S. Environmental Protection Agency. Washington,
D.C., 1981.

[17] R. Zepp. Quantum yields for reaction of pollutants in dilute

aqueous solutions. Environ. Sci. Technol., 12 (1978) 327-329.

[18] R. Zepp and D. Cline. Rate of direct photolysis in aquatic

environment. Environ. Sci. Technol., 11 (1977) 359-366.

[19] R. Frank and W. Klopffer. Spectral solar photo irradiance in
Central Europe and the adjacent North Sea. Chemosphere, 17
(1988) 985-994.

[20] R. Frank and W. Klopffer. A convenient model and program for
the assessment of abiotic degradation of chemicals in natural
waters. Ecotox. Environ. Safety, 17 (1988) 323-332.

[21] J. G. Calvert and J. N. Pitts. Photochemistry. Wiley, New York,
USA, 1966.

[22] T. Mill. Predicting photoreaction rates in surface water.
Chemosphere, 38 (1999) 1379-1390.

[23] N. Turro. Modern Molecular Photochemistry. University Science
138 )
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 146 /151

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

[24]

[25]

[26]

[27]

[28]

[29]

MCT 32434-2013
Books, Sausalito, California, USA, 1991.

J. Lemaire, J. A. Guth, D. Klais, J. Leahey, W. Merz, J.Philp,
R. Wilmes and C.J.M. Wolff. Ring test of a method for assessing

the phototransformation of chemicals in water. Chemosphere, 14
(1985) 53-77.

U.S. EPA. Standard Evaluation Procedure: Aqueous
Photolysis Studies. Hazard Evaluation Division. (EPA-540/9-85-
014), Office of Pesticide Programs, U.S. Environmental Protection

Agency, Washington, D.C., 1985.

QECD. OECD Guideline for the Testing of Chemicals.
Hydrolysis as a Function of pH. Test Guideline 111. QOrganisation

for Economic Co-operation and Development, April 13 2004.

L. Ruzo, K. Shepler and R.Toia. Pesticide hydrolysis and
photolysis studies: Guideline challenges and experimental
approaches. In: M. Leng and E. Leovey and P. Zubkoff
(Eds.),Agrochemical Environmental Fate — State of the A,
Chapter 8, pp. 77-91. Lewis Publishers, Boca Raton, Florida,
USA, 1995,

H. J. Kuhn, 5. E. Braslavsky and R. Schmidt. Chemical
actinometry (IUPAC Technical Report).Pure Appl .Chem., 76
(2004) 2105-2146.

R. G. Zepp. Experimental Approaches to Environmental
Photochemistry. In: O. Hutzinger (Eds.), Handbook of
Environmental Photochemistry, Volume 2, Part B, pp. 19-40.
Springer-Verlag, New York, NY, 1982.

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 1471/‘?191
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

MOCT 32434-2013

[30] B. C. Faust. Generation and use of simulated sunlight in
photochemical studies of liquid solutions. Rev. Sci. Instrum., 64
(1993) 577-578.

[31] Z. Drozdowicz, Ed. The Book of Photon Tools. Oriel
Instruments, Stratford, Connecticut 006615, USA, 1999.

[32] Atlas Electric Devices Company. 114 Ravenswood Avenue.
Oriel Instruments, Chicago, lllinois 60613 USA, 1999.

[33] T. Mill. Documents on Calibration of Lamp and Indirect
Photoreaction Estimation Methods. U.S. Environmental Protection
Agency, Office of Pesticide Programs under PR Number SW-
2901-NASA, 2000.

[34] W.-U. Palm, R. Kopetzky and W. Ruck. OH-radical
reactivity and direct photolysis of triphenyltin hydroxide in aqueous
solution. J. Photochem. Photobiol. A, 156 (2003) 105-114.

[35] W.-U. Palm and C. Zetzsch. Investigation of the
photochemistry and gquantum yields of triazines using
polychromatic irradiation and UV-spectroscopy as analytical tool.
Int. J. Environ. Anal. Chem., 65 (1996) 313-329.

[36] IUPAC. Recommended Standards for Reporting
Photochemical Data {1984).Pure Appl. Chem., 56 (1984) 939-
934,

[37] D. Dulin and T. Mill. Development and evaluation of sunlight

actinometers. Environ .Sci. Technol., 15 (1982) 815-820.

[38] R. G. Zepp, J. Hoigné and H. Bader. Nitrate-induced
140 )
Pa3paboTka 3neKTpoHHOWN Bepcun - nopTan GostExpert.ru 148 /151

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

MOCT 32434-2013
photooxidation of trace organics in water. Environ. Sci. Technol.,
21 (1987) 443-450.

[39] R. G. Zepp, M. M. Gumz, W. Miller and H. Gao. Photoreaction
of Valerophenone in Aqueous Solutions. J. Phys.Chem.A, 102
(1998) 5716-5722.

[40] R. Zepp. P. Schlotzhauer and R. Sink. Photosensitized
transformations involving electronic energy transfer in natural
waters: Role of humic substances. Environ .Sci .Technol., 19
(1985) 74-81.

[41] P. Vaughan and N. Bough. Photochemical formation of hydroxy
radical by constituents of natural waters. Environ. Sci. Technol.,
32 {1998) 2947-2953.

[42] S. L. Murov, |. Carmichael and G. L. Hug. Handbook of
Photochemistry (2. Ed.). Marcel Decker, New York, 1993.

[43] M. Millet, W.-U. Palm and C. Zetzsch. Abiotic degradation of
halobenzonitriles -investigation of the photolysis in solution.
Ecotox. Environ. Safety, 41 (1998) 44-50.

[44] H. Heller and J. Langan. A new reusable chemical actinometer.
EPA Newsletter, (1981) 71-73.

[45] D. Bahnemann. Ultra-small metal oxide particles: preparation,
photophysical characterization and photocatalytic properties. Isr.
J. Chem., 33 (1993) 115-136.

[46] G. Gauglitz and S. Hubig.
PhotokinetischeGrundlagenmodernerAktinometer.Z . Phys.Chem.N

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 1491/‘};1

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

MOCT 32434-2013

F., 139 (1984) 237-246.

[47] G. Gauglitz and S. Hubig. Chemical actinomeiry in the UV by

azobenzene in concentrated solutions: A convenient method.
J.Photochem., 30 (1985) 121-125.

[48] F. G. Moses, R. 5. H. Liu and B. M. Monrce. The 'Merry-Go-
Round’ Quantum Yield Apparatus. Mol. Photochem., 1 (1969)
245-249.

[49] M. B. Swanson, W. A. lvancic, A. M. Saxena, J.D.Allton,

G.K.O'Brien, T. Suzuki, H. Nishizawa and M. Nokata. Direct
Photolysis of Fenpyroximate in a Buffered Aqueous Solution

under a Xenon Lamp. J. Agric. Food Chem., 43 {(1995) 513-518.

142

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 150/ 151
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-32434-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=43694
https://gostexpert.ru/gost/gost-32434-2013?utm_source=pdf&utm_medium=43694&utm_term=page

roCT 32434-2013

YOK 006.86:504.054 MKC 13.100 TS8

Knioyesbie cnoBa: XMMHUYEeCcKas Npoaykuusa, XMMUYecKoe BELLEecTBO,
BO3IEMCTBUE HA OKPYHAKDLIYIO cpeay, doTOXMMUYECKWE peakLni,

dhoTONpeBpalleHe B BOOHOW cpeae
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