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MNpeancnoeue

Llenu, oCHOBHGIE NPUHUMNBI M OCHOBHOW NOPAAcK NpoBefeHua paboT no
MEWIOCYOAPCTBEHHOW CcTaHgapTu3auuMu yctanoenewsl B [OCT 1.0-92
«MexrocynapcTeeHHana cucTema craHgapTuzaumm. OCHOBHbIE NONOMKEHWA»R
w MOCT 1.2-2009 «MexrocygapcTeeHHas cucTema CcraHoapTU3auMu.
CTaHpapTol MEXIOCYAapCTBEHHLIE, npasKna, pekoMeHOauMm no

MEWTOCYAAPCTBEHHOW cTaHfapTuizauw. lNpasuna paszpaboTkM, NPUHATKA,

0BHOBNEHWA U OTMEHLI»

CeegeHun o cTaHga pTe

1 PASPABOTAH degepaneHbliM rocydapCcTBEHHBIM YHUTaPHbIM
npeanpuaTHEmM «BcepocCHACKUIA HAay4YHO-UCCnenoBaTensCkMi  LUeHTp
cTaHgapTuaaunn, WHpopMauMn M cepTUMKaunK ChipsA, MaTepuancs |
pewecte» (PMYMN «BHUUCMB»);

TexHW4ecKkMM KOMUTETOM Mo cTaHgapTuaauwnn Ne 339 «besonacHocTb
CbipeA, MaTepranoB W BelecTe» PefepansHOro areHTCcTEa No TEXHUYECKOMY

perynupoBaduio M metponorvy Poccuickon @enepaunm

2 BHECEH ®&epepantHblM  areHTCTBOM N0 TEXHWYECKOMY
perynupoBaHnio 1 MeTPONCIriu

3 NMPUHAT MexrocygapcTBeHHbIM COBETOM NO CTaHOAPTH3IAUMMK,
MeTponorun U ceptTudukaunn (npotokon Ne 61- ot 5 HoaGpa 2013 1))

3a MPMHATKE NpOronocoBanu:
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KpaTkoe Kon cTtpadel | CokpalleHHoe HauMeHoBaHne
HauMeHOoBaHWe no MK HaLUWOHANLHOro opraqa no
cTpadbt no ME {MCO CTaHOapTHaIaUMK
(MCO 3166) 004 — 97 3166) 004 -
g7
ApMEHKWA AM MuHakoHoOMKUKK Pecnybnuky ApMeHua
Benapyce BY lMNoccTanpapT PecnyBnukn bBenapyce
KblpreiacTad KG KelpreliacTadgapT
Monaooea MD Monpgoesa-CrangapT
Poccwiackana Qeaepaymns RU PococTtanoapTt
Tam+ukncTad TJ TanxukcTangapT
YabewucTan Uz YacTaHgapT
YEpauHa LA MuHzkOHOMpa3suTHE YEpanHs

4 HacToAaWwWi cTraHgapT MOeHTHYEH Mo OTHOLEHHWIO K MeXdyHapoaHomy
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» (Pyrkosogctea O3CP no
MCNBITAHWAM XMMudeckux eewecTs. Cekyma 3: derpagauma v akkymynauus.
O3CP Tect Ne 316: doTonpeepalWeHle XMMWYECKWX BeWecTe B Bode -
npamon dotonua: 2008 r.) nyreM WAMeHEHWA CTDYKTYDLI  OOKYMEHTA,
KOTOpYW uenecoobpaiHo NPUMEHATL B CBA3W C YCTAHOBMNEHHOW CTPYKTYPON
MEMrocyaapcTBeHHOro cradpaprta cornacHo FTOCT 1.3-2002, TOCT 1.5-
2004. CpaBHeHMe CTPYKTYPbl HACTOAUWEro CcraHgapra co  CTPYKTYpOW
YKa3aHHOro MexayHapogHoro cradHfaprta npueefeHo B A0NONHWTENbHOM

npunoxesus OA.

Mepeson ¢ aHrMWACKOro A3bika (en).

CreneHe cooTBETCTBMA — naeHTudHasa (IDT)
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5 MNpukazom PenepansHOro areHTCTEa No TEXHUYECKOMY DerynupoBaHuio K
MeTponordk ot 22 Hoabpa 2013 r. Ne 792-cT mexrocyoapcTBEHHbBIW cTaHaapT
FMOCT 32434-2013 BBegeH B JAeWCTBME B Ka4YecTBE HAUWOHaNbHOMO

crangapTta Poccuickon @egepaunn ¢ 1 aerycra 2014 1.

6 BBEOEH BMNEPBLIE

Muhopamayus of UIMEHEHUAX K HECMORWEeMY cmandapmy nyBnukyemcs 8 exezo0HoM
UHHOOMELUOHHOM yrazamene « HauuoHansHee Cmandapmsiy, & Mercm UiMeredul u nonpaaor
- 8 EMEMECAYHLIX UHODMaULORHEIX ykaiamensx c«HayuoHansHele cmandapmei». B cnyvae
nepecMompa  (3aMexs!) LY OmMeHsl  HECMOoAWEe20 cmandapma  coomeemcmeyiowes
yeedomnersue Gydem  onyBRUKOBaHO 8 EBNEMECHYHOM  URIDDMALUOHHOM  YKalamene
aHayuornansxsee cmaddapmery. Coomeemomeyiowans bHhopmauus, yeedoMNeHus U IMeKcme
pE3MeLEIMcA Makke § unhopMauuonrol cucmeme oBWez0 NoNsI0EEHUR — Ha ouyuansHom
caime PedepansHO20 S28HMCMEa N0 MEXHUYECKOMY DEZYNUDOESHUID U MEMPONoauu 8 cemu

HMHmepHem

E CranpaptuHdopm, 2013

B Poccuickol degepauri HACTOAWMA CTEHOSPT HE MOMET DbITe NONHOCTER WM
YACTUHHO BOCNDOWIBEOEH, TADEXWDOEAH W PACNPOCTPAHEH B KAYECTEE OMWUMANEHOND M3gaHua Des
paspeweHva  PenepancHOrD aredTcTBa NO  TEXHWHMECKOMY DEMyNUPOBEHMED W METPONOrMK

I
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CopepxaHue
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MNpunoxenwe [ (cnpasodHoe) [lpevmywectsa W HEOOCTATKM
MOHOXPOMaTUYECKOro UMW NONUXPOMATHUYECKOTO MANYYeHUA... ...,
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(MIDMMEDBE CHOTEM )ittt it iei it e eet sttt eas et ent e e e e e st aamseeasseeen caeascasssbnnnss

v
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Npunowxenwe E (cnpaeodHoe) [Mpumepsl pacyeToB  XapakTepUcTMK

DOTOXMMHUYECKMX PEAKLMIA. ... ceeaaaen

NpunoxeHwe [OA (oBazatensHoe) CpaBHeHWE CTPYKTYPbl HACTOALEro
cTaHoapTa co CTPYKTYPOW NPUMEHEHHOTO MEXOYHapOAHOro AOKYMEHTA ...

B IO T DAL MA. e e

VI
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BEseneHue

XUMWYECKME 3arpAsSHAKLWME BelecTea WMWK NPOOYKTEl WX
nNpeBpalleHnsa, KOTOpble MNOTEHUMANLHO MOryT NOOBEPraTbCA NPAMOMY
droTOoNM3y, KaK nNpaBuno, NPWBHOCATCA B MNOBEPXHOCTHbIe BOAb
NpUpogHeBIX BOAOEMOB BCneacTeve npamMoro cbpoca va ropodckux uiunm
CENbCKMX 30H. XMMHMYECKME 3arpA3HAKLWWE BELWECTBA B NOBEDXHOCTHLIX
BOOaX Talxe 4acTo BO3HWKAKT B pesynsTarte NpespalledHds Opyrvx
XMMHMYECKNX BewecTs nyTem rmoponuaa, hoTonuaa W
GnoTpaHcdopmaumni.

MNpamMoRr oTonKM3 B NpUPOaHLIX BOdax cBA3ad ¢ npeobpazoBaHuem
XMMHWYECKOrND BELLeCTBAa B pesyneTarte NpAMOrc nornowedva ¢oTosa
ceeta [12-18]. Takum obBpazom, NpaAMOR GOTONKME MCOXET BbiTe OOHMM M3
BaMHBIX NYTEW JWCCHUNALMKM HEKOTOPLIX XUMMWYECKWX 3arpAsHAKLLMX
BELWEeCTE, KoTopble 06NafawT 3Ha4YuTensHBIM NOrnoweHHeM CBeTa Boile
290 HM - KOpPOTKOBONHOBOW rpaHMub COMNHEYHOTD WM3Ny4YeHua vy
NOBEPXHOCTH 3emnu.

MpamoedoTonpeBpalleHe XUMUYECKMX BelecTB B NPUMPOaHLIX
BOAOCEMAaX ABNAETCA CNOMHLIM MPOLUECCOoM, KOTODbIA 3aBMCKMT OT pada
hakTopoB, TAKWX KaK:

a) XMMWYECKas CTPYKTYpPa WM 3NeKTPOHHbIA ChNekTp NornoweHus

XHMMUHeCKoro pawectea;

VI
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b) KBAHTOBLIM BbiXCO HOTOXMMWYECKOW PEAKUWKM, pPAaBHbIA 4Yucny
npopearvpoBaewKy (MNKW BHOBb 0Opa30BaBLUMXCA) MONEKYn, OeneHHOMY
Ha YMCNo NOrMOoWeHHBIX KBAHTOB,

C) NNOTHOCTL NOTOKA (DOTOHOB COMHEYHOrO M3NYyYEeHWA, KOTOPOMY
noagepraeTcs XMMWYECKOe BELLeCTBO.

CnekTpaneHasa NNoTHOCTE NOTOKA (DOTOHOB COMHEYHOIo Many4eHmns,
KOTOpOMY NoOBEepraeTca XMMWYECKOEe BEeLWecTBO, 3aBWMCWMT OT  MHOTMMX
chakTopoB, BKNKYaR reorpadWYecKyd WKWPOTY, CE30H, a Takke
duanyeckre M XMMHUYeckMe CBOWCTEa Bogoema [12], [18], [19], [20].

Peaynetatel MaydyeHusa qroTonpeBpalleHns XMMUYeCcKMX BelecTs B
BOMIE WMCNONbL3YKT B COYETAHWMM C JaHHbIMW ApYrMX WCCNefoBaHud o
OMAMKO-XMMUYBCKMX CBOWCTBaX 3TWX coegWHeHWn (abuoTHu4YecKui
rmgponus, Buotpancdopmauws;, agcopbuwa/  gecopbuwma),  YTODB
oueHuTe rnobancHOe 3konorudeckoe  npeobpasosBaHue W NepPeHoC
XMMUYECKNX 3arpA3HAILWY BELLECTE.

Peaynetatel  wccnegosaHvin  poTonpespalieHMs XMMWYeCKMX
BEWECTE B BOOE Tawke MWCNonbL3ywT aOna Toro, 4tobbl noModvs B
pazpaboTke KOMNBIOTEPHBLIX MaTeMaTWY4ecKMX MOLEeneln, KacalwlWxcs
CcyObbbl 3TUX cOBOQMHEHWMA B OKPYXaKLWeERW cpede, a Taike B paspaboTke
NpoTOKONOB ANA NpoBEAEeHWA ApYrux MCcnefoBadWid B BOOHOW cpefe B

HEEDDETDDHI::IH W/UNK NOMNEBbLIX YCNOBWAX.

VIII
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MEXIOCYOAPCTBEHHBIW CTAHOAPT

METOAObI UCNBITAHUA XMMWUYECKOW NPOOYKLUWM,
NPEOCTABNAKLWER ONACHOCTL ONA OKPYXAKLWEW CPEQbI
@oTonpespalleHne XMMUYECKUX BelWecTB B Boae
Mpamon choTonKa

Testing of chemicals of environmental hazard

Phototranstormation of chemicals in water. Directphotolysis

Oata eeegeHun — 2014-08-01

1 O6nacTte NpUMeHeHUA

Hactoswwi craHgapt ycradasnueaer TpeboBaHWA K NpOBEOeHWID
vccnegoeadwmii B obnactv  dhoTonpespaleHua ons  onpegeneqdus
NoOTeHUWaNBHOro BO3OEWCTBMA COMHEYHOro W3Ny4YeHUs Ha XMMUYeckue
3arpAsHAllLME BellecTBa B NOBEPXHOCTHbIX Bogax. C WCNoNb3oBaHWem
Takux MCccrnenoBadui onpenenanT KMHeTWKY npouecca doTonpespalleda
XMMHUYECKMX BELLECTB, a TakKe NPoAYKTEl M MEXaHW3Mbl ux obpazoBaHuA B

peiyneTaTe NPAMOro 1Mnu EEHEHﬁHﬂHEHDUEEHHDFﬂd}DTGﬂHSE B BOAHOMW

MapaHue ochrumansHoe

1
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cpene (nytem  oToceHCMOMNM3AUMKM WNKM PEaKUMK C OKWUCNAKLWWMKA
nepexodHeiMKM coegMHeHnami).  MNpegnaraeMeld  NPUHUWMN  WCNBITaHKMA
fasvpyeTcA Ha  CYWECTBYLWMX  WWNK  npegnaraembix  MeTogax,
NPpUBEOEHHBIX B CNWCKE NUTepaTypbl K HacToAwemy craHgapTy (cm. [1 -
11]). a Takke B COOTBETCTBYHLLENA NUTepartype no QoTOXMMWM B BOOHOW
cpene. B nepeyo o4epenb 310 kacaeTcA npAaMoro hoToNKn3a.

2 HopMmaTUBHbIE CChINKK

B HacToswem CTaHgapTe WCNONe30oBaHbl HODMATWBHBIZ CChINKWA Ha

CNeaylolive MeXrocyqapcTBeHHbIE (PErMoHanbHBIE) CTAHAADTHI

MOCT 8.417-2002 NocynapcteeHHan cuctema obecnedeHna egUHCTBEA

HamepeHWid. EQUHULBI BENMWYMAH

Mpw NONB30BAHWW HACTOALLWM CTAHAAPTOM UEeNecooBpa3He NPOBEpUTE OEACTEME
CCbINOYHBIX  CTAHOAPTOB (M KNACCMDMKATOPOB) HA TEpPMTOPMW rocydapcTea no
COOTBETCTBYLWEMY YHA3ATENH CTAHZAPTOR (M KNACCHWKATOPOR), COCTABNEHHOMY No
COCTOAHMID Ha 1 AHBapA TEKyWEero roga, W No COOTBETCTBYHOWMM MHDOPMaLMOHHbIM
YKa3IAaTENAM, ONyBNUKOBaHHLIM B TEKYLLEM rody. ECnW CCbiNOYHBIA JOKYMEHT 3ameHeH
{WIMEHER), TO NpK NONb30BAHWM HACTOALWMWM CTAHOADTOM CRegyeT pYKOBOOCTBOBATLCH
3aMEHEHHLIM (W3MEHEeHHbIM) cTaHfapTomM. Ecnu cobiNouHbIA OOKyMeHT oTMeHeH Gea
3aMeHbl, TO NONOMEHWE, B KOTOPOM [3HA CObIMKA HA HEero, NPUMEHAETCA B YacTW, He

33TParMBaloWen 3Ty CCbINKY.

3 TepMuHBLI M oNpegeneHunA
B HacTosAwem craHoapTe npuMeHeHbl creayouiMe TepMUHbl G

COOTBETCTEYIOWWMK ONpedeneHamM:
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3.1 BpemA yObiBaHMA XMMKU4Yeckoro eewecrea, DT50 (DT50,

disappearancetime 50). BEpema, B TedeHMe KOTOPOro KOHUEHTpauws
WMCNbITYEMOrc XWMMWYECKoro BelwlecTsa yMedblwaertcs Ha 50%; naHHoe
3Ha4YeHWe OTNWYaeTCA OT BPEeMEeHM NonynpespawleHns iz, BCNWM peakuma
npeepaLleHna He COOTBETCTBYET KMHEeTHKe NepBoro Nopaaka.

3.2 BpemAa yDbiBaHMA XuMmwuyeckoro Bewectea, DT75 (DT75,
disappearancetime 75): Bpewms, B Te4eHMe KOTOPOrO KOHUEHTPAaLMA
MCNBITYEMOINc XMMWUYECKDTo BELLECTBa yMeHbLaeTes Ha 75%.

3.3 Bpema yDbiBaHMA XuMW4Yeckoro eewectea, DT90 (DT90,
disappearancetime 90): Bpems, B Te4YeHWe KOTOPOro KOHUEHTPaUWA
HUCNBITYEMOINe XMMWYECKOT0o BeWecTBa yMeHbllaeTcs Ha 90%.

3.4 peakuuanepBoro nopsagka (first-orderreaction): CkopocTe peakumu
nponopunoHaneHa KOHUEHTPpauWM pearvpylwero BewecTea, B3ATOW B
nepeod creneHd. KoHCTaHTa NpoONoOpUWOHANBEHOCTH Ha3bIBAETCA
KOHCTaHTOW CKOpPOGTM MEepBOro nopagka (eauHuua wamepenusa [c ' (s7)]).
BenuunHa, obpaTHas 3HAYEHWMK KOHCTAHTbl CKOPOCTWM peakuwu nepeoro

nopAdra HaidblBAaeTCAH «BpeMA MHUIHKW MOonNekynbi» IIE,D,HHHLI,E HaMepeHuA

[e (s)])-

3.5BpemAa nonynpeppaweHun, tio(halflife, t,;): Bpema, Tpebyemoe
ons npeocbpasoeanna 50% WCNeITYEMOro BelwecTea, ecnv npecbpasoBaHune
Mo¥eT DbiTe ONMCAHO KMHETWYECKUM YpaBHEHWEM NepBOro NOpALAKa; B aToM

chydage BpemMa nonynpespalleHida He 3aBHCAT

3
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OT KOHLEHTPaLUWK BellecTBa.
3.6 Bpema XKu3Hu (lifetime): Bpemsa xuaHn Bo3BywOoeHHOW
MONeKyNbl, KOTopaa NoaBepraeTca NPeBpaleH o COrMacHo KMHeTUYeCKoMY
YpaBHEHWO NepBoro nopsaka, Heobxooumoe  AnA CHU¥EHWA
KOHUEeHTpauwu Bewectsa A0 1/e OT CBOEro NepBOHaAYanbHOMo 3HaYeHWR;
T.e. C(t = 1)= C{t = 0)e. C TOYKM 3pEHWA CTATUCTUHKW, BPEMSA HW3IHW
npegcraenAeT cobOW NpOOOMKWUTENEHOCTE MU3HKM MONekynbl. Bpemsa xuaHu
paBHo 0bpaTHOMY 3HAYEHWI0 CYMMB! KOHCTAHT peakuWwd nepeoro nopagka
BCEX NPOLECCOB, NPUBOOALLWX K PA3NOKEHHMID MOMNEKYNbI.
3.7 npeaen oDHapyXeHus (limitofdetection, LOD):
MuHMMaNLEHaA KOHUEHTpaUMA WKW MWHWUMAaNbEHOE KOMNWYEecTBO BelUecTBa,
CTAaTMCTUYECKM 3HAYMMOE NPUCYTCTBME KOTOPOro MoxeT GbiTe 0BHapy#eHo

no 0aHHoOW MeToMKE C ,ElDI'I‘y"CTHMDI:I ONA Hero norpelHoOCTeRD

38 npegen KONMWYEeCTBEHHOTO onpegeneHun
(limitofquantification, LOQ):HaMMmeHbwan KoOHUEHTpaUWA WNKM KONWYeCcTBO
aHanW3upyemoro BellecTea B aHanuavpyemod npobe, HUMe KOTOpPOW OHa
HE MOXeT ObiTh KONWYECTBEHHO OnNpefeneHa ¢ NPUeMNeMblM YDPOBHEM

TOYHOCTH W OOCTOBEPDHOCTI.

3.9 ucneiTyeMoe XMMUdeckoe Bewecteo (testchemical):
Mwboe xumuyeckoe BeLLECTBO, HE3ABUCMMO OT TOro, ABNAETCA NM OHO

HCXOAHBIM
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COEAWHEHWEM UMW COOTBETCTBYIOWMM NPOAYKTOM NPeBpaLLeHWs.
3.10 npoayktel npeBpaweHna (transformationproducts): Bce
BeuwecTea, obpasywwKnecs B peaynstarte DUOTHYECKMX MNK abUOTHYECKMX
peakuMi npespaleHns WCNbITYEMOro XWMMWYBCKOro BeLWecTBa, BKN4Yan
COe..
3.1 peakunsa HyneeBoro nopaAgka (zero-orderreaction):
CropocTb peakuuy Hynesoro nopaaka NOCTOAHHA BO BPEMEHWM WU HE 33aBUCHUT
oT KOHUEHTpauMK pearvpyoLmnx BELLEeCTB. KoHcTauTa
NponopunoHanesHOCTW  HAa3bIBAETCA  KOHCTAHTOW  CKOPOCTW  HYNEeBoro
nopagka (eawHuuawamepenus[mons N ¢’ (moll's™)].

MpuumeyaHWe - lNpuMveHeHHbIE B HACTOALWEM CTaROapTe anpegenedHya |
S4MHMULl M3MEDSHMA B3ATHl W3 MOCCapHUA TEpPMHAHOB, WMCNONb3YEMBIX B {bGTDJ{HMHH
[11]. MIONAK - MexgyHapoaHbld COK3 TEOPETHYECKOW W NPUKN3OHOW XUMUK (aHr.
InternationalUnionofPureandAppliedChemistry, IUPAC). B HacToAwem cradgapre

npeicraenedHsl Takse Y“acto WMCNofbayeMble {BHE‘CI.-'I:CTEMHHE:I 2AMHMUE 1 edMHHL B

MEXOYHAPOAHOW CHCTEMB 0MHNL MamepeHnn CH.

3.12 nornoweHwue, A (decadicabsorbance, A): [JecATU4HbIA
norapudm OTHOWEHWA MolWHoCTM nagawwero, P°, u npowepwero

ANEKTPOMarHMTHOMO Many4eHunA, P.

. F'

A

5
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Ha npaktuke, A{A) — 2310 OeCcATMYHBIA nNorapudM OTHOLEHWS
MOLLUHOCTH 3NEKTPOMArHWTHOMD M3NYy4eHWA B yNbTpaUoneToBoW, BUOWMON
WNu MHdpakpacHol oBnacTi Many4YeHWs, NpowWweaWwero Yepes KOHTPONBHbLIA
obpaszed, Kk 3Ha4eHWD NpolWealwero Yyepes uccnenyemeld obpased, npuyem
oba obpasua pasmeweHsl B MWOEBHTUYHBIX KoBeTax. T(A) — aTto
(BHYTpEHHER) NpONyCcKaHWe Npuv onpefeneHHol AnuHe sondel. WHOMAK He
pexoMmeHayeT ynoTpebneHwe TEPMWHOB 3KCTMHKUMA W OnTUYeckan
NNOTHOCTb.

3.13 koadduuyment nornoweHua, a (absorptioncoefficient a):
BenuuynvHa nornoweHns 3nNekTpoOMAarHWTHOMO WM3nyyYyeHua, AeneHHas Ha
BENWYWHY ANWHEl DNTMHECKOTD NyTH, 1: eauHuUbl namepenua M7 unu o’
(m” wnm cm ).

3.14  aktwHomeTp (actinometer): Xumudeckan cucTema ans
onpedenedHna  WHTerpaneHoro 4ucna OTOHOE B  eOWMHMUY BpPEeMEHM,
NOrnNoweHHoro  onpegenedHol  NpUMeMHOR  NMAOWaAKoW  XMMWYEeCKoro
peakTopa. 3710 HaseaHuwe 00ObMHO  NPUMEHSEeTCs K CMCTemMam,
WMCNONbL3yeMelM B OManasoHe ONWH BONH yNeTpaduoneToBoro M BUOMMOro
vanydeHus. [puMepamy  XUMMYECKWMX AKTMHOMETPOB MOMYT CHNYHWTb
pacTteopel okcanarta xeneasa (lll). Npumepamn puandeckmx Nnpubopoe MoryT
CNy#1Te DONoOMeTPLI, 8 TaK#e YCTPOUCTEAa, CoaepHallne TEPMOANEMEHTLI 1

[bﬂTDEﬂEME‘HTH. AHTHHUMETPEI AarT NOoKazaHWA, KOTOpbkle MOryT BbITh
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COOTHECEHbl C BbIABMNEHHbIM (M3MEpeHHeIM) Yncnom doToHoe. MpumMepsl

aKTMHOMETPOB NPUBEAEHE! B NPUNOXEHMM 4 HACTOALWEro cTaHgapTa.

3.15 aakoH lNlambepra-Bepa (Beer-LambertLaw): MNMornowexsne nydka
KONNUMWPOBAEHHOIO  MOHOXPOMATMYECKOrD  Many4eHWs B  OOHOPOOHOM
W3CTPONHOW Ccpege NPonopuMoHaneHo ToNWWHE nornowarkwwero cnoq, I, wu
KOHUEHTpaUWKW, C. 3TOT 3a8KOH BLINOMHAGTCA TONLKO C YY4ETOM OrpaHuYeHH i
sakoHa JlamBepta v AN  CEETONOMMOWAaLWWX YacTil, He NPOoABMNAKLLIWX
33BMCMMOCTM KOHUEHTpauwK OT arperaumn. 3TOT 3aKoH MoxeT DbiTb

EblpaweH cnelywHM ypaBHEHMEM

MK

Py = PY 107400 = py gt

rae  KOHCTaHTa NponopuMoHansHocTH, £(A) - MONAPHBIA O8CATHUYHLIA

ko3 UUWEHT NOrMoLeHns, a F'DAELHdPA,CDDTE!ETETBEHHD, MOLLHOCTHK
nagawwero U Npolealero aNekTpoOMarHMTHOIO M3nyYeHus.

OnAa TonwwHel cnosa 1B cM M KOHUEHTPaUWK C, Bbipaxaemon [Monb
am’ (mol dmaj unu [M], € Boipaxaetca B [,.qru.ﬂEl MOMb ' CM [dm3 mol’’ cm'1}]
unr [n mone’ em’ (L mol’ cm™)). 3TM eouHMUbl WM3MEpPEeHWA  YacTo
ynoTpebnawT (BHECUCTEMHBIE efWHMUbLI), OAHAKo cnefyeT OTMETWUTb, 4TO

McnonbayeMbiMu eguHuuami CK (S1) ana € asnaoTca [M° mMons ' (m® mol ™).

E
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3.16 xpomodop (chromophore): HacTe Monekynel, NpeacTagnawoLlan
coBol atom wnu rpynny artomoB, KoTopas o0ycnoBnvBaeT NOABNeHWe
nonoc nornolweH|A B 3NeKTPOHHOM CNekTpe, YTO CBA3aHO C Nepexoom
3NeKTpOHOE ¢ opOWTanK  OCHOBHOTO  COCTOAHMA  Ha  opbuTanu
BO3DYMOEHHOIO COCTOAHWSA npu MOrNoLLEHWK MONEeKynon
3NeKTPOMArHWTHOID M3ny4YeHuA B yneTpaduoneToBor M BMOMMOW obnacTax
cnekTpa.

3.17 rnybunanpoHnkHoBeHUA (ceeTa) (depthofpenetration (oflight):
BenwynHa, obpatHaa koad@UUUeHTY NOrnoweHns, BeipaxaeTtca B (M (m)].
Ecnuv ucnone3yoT ACATUYHBIA KO3MMUUWEHT NornoweHns, a, 1o rnybuHa
NPOHMKHOBEHWA CBETa {3'1]1 - aTO paccTOoAHWE, NPKW NPOXOoXAEHWM KOTOPOro
MOLLUHOCTE 3NeKTPOMarHWTHOrO WanydeHus npowefwero ceeta P,nagaer
no 1/10 3Ha4YeHMs MOLWHOCTK Najakwera 3nNeKTPOMAarHUTHOMD M3nyyeH s,
P

3.18 anHwTerH (einsiein): EgWHKMua wMamepeHWa oOOWH SWUHTLWITEWH
coctaenAeT o4MH MOMNb (POTOHOB. 3Ta BENWYMHE LWMPOKD WCNONLIYeTCs,
XOTHA W HE ABMNAETCA edWHWUEN cucTemMsl namepeHna CH. WMHoroa eguduuy
M3MEPEHWA SWHLWTEWH ONpegensioT, Kak 3Hepriu ogHoro mons GoToHOB.
MNocnenHee onpegeneHve He peEKOMEHOYETCA MCNOMBL30BATh.

3.19 nepeHoc aHeprun (energytransfer). Mpouecc, B pesyneTarte
KOTOPOro mMofnekyna nepexoawt B Bo3DyxOeHHOe cOCTOsAHWE (Hanpumep,

npv  NOrMoweHWK YNbTpaUoNeToBOro, BUOAMMOIO MNK MHAQpPakpacHoro
8
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WaNy4YeHWA, WNKM XMMWYECKOro BO3OeNCTBWA) MMM ABNeHuwe (PUandeckuw

WK XMMWYECKMA NpoLUecc) BO3HWMKHOBEHMS BO3Dy#OEHHOro COCTOAHMA
npy¥ B3auMOOeWCTBWMWM C OpYrol MOMNeKynoWl, KoTopas ywe nonyduna
3HEPrUi0 B pes3yneTate NOrMoweHWs KeBaHTa ceeta. B MexaHWcTWYecKoW
Mogeny OTOXMMMKM TEPMWH OTHOCMTCA K oTogU3MYecKkoMy npoueccy,
npyM KOTOPOM 3HEPruA BO3DYKOEHHONo COCTOAHWMA  MONeKynbl-goHopa
nepegaeTcd MONeKyne-akuenTopy, NpM aToM MOMekyna-aoHop nepexonout
Ha Donee HW3KoNemalwWi 3ANEeKTPOHHLIW 3HepreTU4ecKWA YpOBEHb, a
Monekyna-akuentop— Ha ©Oonee  BbICOKOMEMALWMWW  3NeKTPOHHBIA
aHepreTM4eckMd ypoBeHb. CyWecTBYOT anNeKTpoHHblie, kKonebaTenbHbie,
BEpallaTensHble W nocTynartencHble BO3DYMAEHHBIE COCTOAHMA MONEKYnN.
OoHop u akuentop (rpynnbl aToMOB) MOMYT ABNATECA OBYMA YacTAMM
O4HOW M TOW e MONeKynbl, W B aTOM Crnydyae npouecc NnepeqHoca aHepriM
Ha3bIBAETCH BHYTPUMONEKYNADHLIM NEPEHOCOM AHEDIMA.

3.20 Bo3byxpgeHHoe cocToAHue (excitedstate): CocTosanHue o
Gonbller aHepruerl, Yem OCHOBHOE COCTOAHWME mMonekynel. B cdoToxumun,
KaKk NpaBwno, WMeeTcA B BWMOY  3NeKTpOHHO-BO3Gy#OeHHOe COCTOAHWEe
MONeKynNbl.

3.21 WHTerpanbHasa NNOTHOCTL NoToka, chnwedc (fluence (Hy,
Fal): B gaHHO ToYKe NpocTpaHdcTBa, Ny4Yucran adepria Q, nagawwas Ha

Manyw cepy co Bcex CTOPOH, AenNeHHan Ha Nnowaib NonepeYyHoro

CEYEHWA 3TOW chepbl. 3TOT TEPMUH WCNOML3YETCA B DOTOXMMKMKA ANS

9
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onpegeneHna aHeprim, nepeJaBaemMol B AaHHbIR MHTepBan BpeMeHn
-2 -2
(Hanpumep, UMNYNbCHLIM NazepoM); Beipaxaetca B [Oxm ™ (U m 7).

3.22 vactoTa wanydyenua (vunu w), [frequency (vorw)]: Yucno

nepvoaoB BONH B edMHUUy Bpemedn. NHeWHasa dactora, V, 3aTo 4YWcno
UMKNOBE B egMHuuy BpemMedd. [NA aHrynapHOW 4acToTbl, WMCNONb3yeTcA
CUMBON (), paBHLIK ZTTV{4UCNO NOMNHBIX KoneGaHWK, COBEPLLAIWMWKCA NpK

nepuoandeckom konebaTensHoOM NpoUecce 3a 2T eaAuHul BpemenHn). Mpu

ATOM V(HI0)- BOMHOBOE YMCNO, BLIPAXaeTCa B eanHMLaX [c {5'1}]. Kpyrogas
yacToTa w - B eguHuuax [pag ¢ (rads ).

3.23 ocHoBHOe cocToAHMe (groundstate): CocToAHMe C HaWHW3LWeEN
IHeprMen aTtomoB, MOMeKyn W Opyrux KBaHToBbiX cvcTeM.B choToxumuu
0BbI4HO MMET B BUAY OCHOBHOE 3NEKTPOHHOE COCTOAHME.

3.24  WHTeHCMBHOCTE (intensity): TpagMUWMOHHBEIR  TEPMWH,
WMCNOoNbayeMeld ONA  OUEHKW WHTEeHCMBHOCTW NOTOKA (DOTOHOB,  YPOBHA
WHTEerpansHoW NNOTHOCTW NOTOKA, OCBELeHHOCTH (NNOTHOCTK obny4eHuns),
WK MOLLHOCTM KManydeHus. C TOYKWM 3peHnA NpuMeHeHus K obbekram,
NoaBepriuMMca BO3OSWCTBUMIO WANYyYeHWA, TEPMWH OOMKEH WCNONb30BATLECA
TONLKO ANS ONUCAHWA KaYeCTBEHHbIX XapaKTepucTHK.

3.25MHTEHCHMBHOCTL (XapakTepucTHKa cnektpa) [intensity (of a
spectralfeature)]: OnucbiBaeT BenWUUHY onpefeneHHOW XapakTepWUoTHEW

CNeTpa.

10
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3.26 nNOBepXHOCTHasA MMNOTHOCTL MNOTOKA W3NYy4YeHWA, (E)

[irradiance (E)]: JNy4ncTei NOTOK {(MNKW MOLWHOCTE NYYUCTOro Manydexdns), P,
BCEX AMWH BONH, NafakwlwmMi Ha DECKOHEYHO Manbii 3NeMeHT NOBEPXHOCTM,
npegcraenAwwmMid cobol paccMaTpuBaemyd TOYKY, AeNeHHBIA Ha nnowane
anemeHTa (dP/dS), ynpolweHHOe BelpameHue:

E = P/5, ecnv MOWHOCTE WM3Ny4YeHWs ABNAETCA NOCTORAHHOW 4NA
Y4UTEIBAEMOW  Mnnowanu nosepxHoctk.  [ns napannensHo  “
nepnesdnKyNApHe Najakwwero nyya, KOTopblM He paccevBaeTcs WMNKM He
oTpaxaeTcA OT UeneBoro aneMeHTa WNW OKPYHaKWMX ero anemMeHToB,
3KBMBANEHTHBIM  TEPMWHOM  SBNAETCH  MHTEHCMBHOCTE  M3Ny4YeHWA
(Ea).

E = [,E,dA, roe E.- cnekTpansHaa nydewncnyckaTensHas cnocoBHocTb
npWM  ONWHe BOMHbLI A, edwHMua uamepenwsa [BT m™ (W m™)] Moryr
WMCNONL30BAaTLCA CHHOHWUMBI: aHepreTH4eckan CBETUMOCTE
(Many4aTenbHOCTL), AHEPraeTUYBCKanA OCBELLEHHOCTL (0BNYyYeHHOCTB).

3.27 3akoH NambepTta (Lambertlaw): dona nornoweHHoro cMcTemon
CBETAa He 3aBWUCHUT OT CNekTPansHoW MOLWHOCTKM nanydedua (Pg,). 3ToT aakoH
BLINOMHABTCA TOMBKO B TOM chnyyYae, ecnu Py, mMana, paccefaHqe
npeHebpexumo mano, a MynsTUOTOHHbIE NPOUECChl, 3aCEenNeHHOCTb
YpoBHEN BO30YHABHHLIX COCTOAHUA W DOTOXMMWYECKMe peakuni HUHTOMHO
Mansl.

3.28 mamna (lamp): MCTOYHUK HEKOTEDEHTHOMO M3Ny4YeHusa.

1
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3.29 peakTop KapycenbHOro THNa, pPeakTop ¢ MNOBOPOTHbLIM
ycTponcTBOM (merry-go-roundreactor, turntablereactor): MNpubop, B
KOTOPOM HECKONBKO 0Bpa3LoB BpallaeTcA BOKPYT MCTOUHMKA WANYYeHUA
aona Toro, 4tobel  Kawdeld obpazeu Obin NOABEPrHYT WOBHTWYHOW O03€

obny4eHus.

3.30 MONApPHLIA QECATUYHLIA KO3 hUUMEHT NOrNOLWeHWA

{molar decadic absorption coefficient): OTHOWeHWe 3HAYEHWMA MOrNOLLEHWMA
A, K NPOM3BEOEHWKD [ONWHBI ONTHYECKOro NyTW (TONWMHE cnof)l, w

KOHLEHTpauuu, ¢

rae Pgi WP,  COOTBETCTBEHHO, MOWHOCTE nNagawwero
npoweawero aneKTpoMarHWTHoro  Manydedna. [Mpy  MCNonb3oBaHWM
BHECHCTEMHBIX eAWHUL MaMmepeHua, rael— [cm], ¢ - [mone am™ (moldm’
1. & (A) eoipakaetca B [aM® mone ' cm’ (dm®mol’cm™)]: npu atom

Haubonee 4acTo WCNONLIYEMOW BHECUCTEMHOW euHWUEen W3IMepeHWs

aBnaeTcA [nmons ' cm” (Lmol'em™)], kotopas pagHa 0,1 [M°mone” (m®

mol )] (korepeHTHble npon3BoaHble eaurHul CA (S1).
3.31 ontuyeckan ckambA (opticalbench): Oepwxartene, Ha

KOTOpOM pacnonarawT 2NeMeHThl onTH4eCcKoro }I'CTIC}DLT"IETEE AnA
12
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HabrwgeHna u naMepeHna onTu4eckux AeneHni. [laHHoe onpenenexne He

npuHAaTo astopom  [11]. B ccenke [12] onTtuyeckas ckames 4ns
POTOXMMHYECKUX  BKCNEPUMMEHTOB  HAa3blBAeTCA #«(POTOXMMUYBCKARA
ONTUYECKAA CKaMBA».

3.32 dhoToxumudeckan peakuws (photochemicalreaction): TepmuH,
OBBIMHO MCNONB3YEMBLIA ONA ONWCAHWA XMMWYECKOW peakuWwW, Bbl3BaHHOW
nornowedHem  yneTpaduoneTosoro, BUOWMMOIO  WNM  MHQpakpacHoro
Hany4eHus.

3.33 dchoToxumua (photochemistry): Pazgen xumuK, KacawwMics
XMMWYECKOro  BO3OEWCTBMA  YNbTpadWoneToBoro,  BUOWMOTC  WNK
WHPpaKpacHoro Uany4eHus.

3.34 coTopgerpapgaumn (hoTopaznoxeHue) (photodegradation):
POTOXMMHWYECKOE PA3NOXEHWE MONEeKyNbl Ha parMeHdTsl, B TOM 4YWcne, B
npouecce OKMCNeHWa. 3TOT TEPMWH WWPOKO MCNONbL3YETCH MNPK U3yYeHuK
pasnNoMeHWa (OKWCNEHWA) 3arpaAZHAKLWMX BEUWEeCTE C WCNOoNbIoBaHWeM
npoueccos Y®- obnyyeHuns.

3.35 chotonua (photolysis): MameHeHwe MONeKyNApHOWA CTPYKTYPLI,
Bbl3BaHHOE  yNbTpadhMoNeToBeIM,  BMOWMBIM  WMNKW  WHGPaKpPaCHbIM
vanydeHuem. WMcnonbzoBaHwe TepMMHa He BNOMHEe KOPPeKTHO AnA
onucaHua obnydyednAa obpasya, *0TA B COYETAHMWM C  MMNYNBCHBIM

{*]'DTDJ"IHSDM Takoe onpefgenedyle NpUMHUMaeTcH.

13
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3.36 chotoH (photon): KBaHT 3NeKTPOMArHWUTHOrO W3Ny4YeHWa MNpu
3afjaHHoW YacToTe. B Bakyyme aHeprua M MMnynesc (pOTOHa 3aBUCAT TOMBKO
OT ero YacToThl (MNK, YTO IKBUBANEHTHO, OT ANWHbLI BOMHbI):

E = hv,
rae h- noctoAHdHan Mnaxka,

V- HaCcToTa M3ny4yedna.

3.37 noTtok cpoToHoB, qp(photonflux, qr): Yucno doToHoB (kBaHTOR
Hany4eHs, N:)B 0aHHBIW MHTEPBAN BPEMEHK, (Qr), eOAWMHWULA W3MEDEHWA [C
()]

3.38 nnoTtHocTk noTtoka c¢poToHoB, Ep (photonirradiance, Eg): Hucno
OTOHOB (KBAHTOB ManyqeHua, Ng) B eOMHUUY BpeMeHW (NoTok OTOHOB),
Op, Najalwuwux co Bcex HanpasneHWd Ha HebonbWoW anemedT
NoOBEPXHOCTKU, pacCMaTpUBaEMbIA B KaYecTBe UEenu, AeneHHoe Ha nnowanse
aneMeHTa. 3Ta BeNWYMHA MOMET MWCNONbL30BATBCA ONA  XMMWYECKUX
pacdeToB nyTem aeneHuwa Ep Ha koHcTaHTy ABOragpo, Torga cMmBON
umeeT Bug E.p, © HaUMEHOBAHWEM «MNOTHOCTLNOTOKA (hOTOHOB, B
KONWYECTBEHHOM BbIDaXeHWUH», edWHWUBl M3MepeHna CW (Sl) - [mone
m? ¢’ (molm®s™)); BHeCUCTEMHbIE eaMHWUBI M3MEPeHUs [aHLITEeRH M~ ¢
(einsteinm®s "]

3.39 dorookucnedHme (photooxidation): Peakuww, KoTopble
NPOMCXOAAT nog Bo3gedcTenem ceeta. OBWwWMMK XapakTepucTURaMM

npouecca ABNAKTCAH:

14
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- notepA  XWMMYECKMM COEedWHEeHWMEeM OOHOrMo WNKW  HECKOMNbKWUX

3NeKTPOHOB B pesyneTtate doToBo3byxgeHna 3Toro coeguMHeHus (B
pamkax QaHHoro ctaHgapral;

- peakuMs BellecTBa C KMCNOoOpo4oM Nog BozgedcteMem ceeta. Ecnum
KMCNOpo4 ocTaeTcA B NpoaykTe, TC aTOT NpOoUectc TakMe Ha3blBaeTch
doToOKCMreHauwen. PeakuMn, B KOTOPBIX HW cyDCTpaT, HM KMcnopog He
HAaXoO4ATCA B BO30YMOEHHOM 3NEKTPOHHOM COCTOSHWM, WHOTAE Ha3biBakT
peakumammK « GoTOMHULWMPOBAHHOID OKMCIIEHUA S .

3.40 thoTOBOCCTAHOBNEHMKE (photoreduction): Peaxkuum
BOCCTAHOBNEHWA, KOTOPEIE MHULUWMDYIOTCA BO3OEWCTBMEM CBeTa.

OBWMMK XapakKTepucTUKaMK NpoLecca ABNAKTCA:

- fobaBnexne 0QHOMo UNW HEeCKONbKKMX 3MNeKTPOHOB K (POTOBD3-
OyKOEHHBIM COeOUHEHWAM (OKMCNUTENBHO-BOCCTAHOBUTENBHAA peakUmna);

- DOTOXMMMYECKOE rMApUpoBaHe BellecTea. Peakunw, B KOTOPbIX
cyBGCTpaTt He HaxoaMTCA B BO3BY#HOEHHOM 3NeKTPOHHOM COCTOAHKMM, MHOrAa
Ha3blBawT «POTOMHUUMUPOBAHHOE BOCCTAHOBNEHWEH.

3.41 thoToceHcMbBUnMiaumna (photosensitization): Mpouecc,
nocpefcTBoOM KOTOPOro NpoUCXoauT hOTOXMMUYECKOE KK
hoTOhM3MYECKDe WIMEHEHWE OOHOW MONeKynsapHOW CTPYKTYDBRI B
pesyneTarte  nNepeoHa4YansHoro NOrnoLweHns M3Ny4eHus  OpYyrow
MONEKYNAPHOW CTPYETYPbl, Hasclieaemon doToceHcubunuaatopom, T.e.

NPOWCXOAWT NEePeHOC ANeKTPOHHOW 3HepriM oT BOo3GyXAeHHOW MOonekynbl

15
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ceHcHBunuaatopa (QoHopa) K HeBoabywOeHHOW MONekyne pearedrta
{akuenTopa). B MEXaHUCTUYECKON HOTOXMMKK aToT  TEPMMHH
ofpaHWYnBaeTCA CnydaamM, Npuv  KOTOpblX droToceHCHBWMNW3ATOpPEl He
pPacxoOylTca B XO4e peakuuu.

3.42 nepBUYHLIA (OTOXMMHYECKMKW npouecc (nNepBUYHAaA
cthoTopeakuyua)primaryphotochemicalprocess (primaryphotoreaction)]:
JNemMeHTapHbIA  XMMWYECKWA npouecc, npeTepneBaemMblil  3MeKTPOHHO-
BO3DY¥OEHHOR MONeKynon, NPUBOOALLMA K obpa3zoBaHMio
nepeMyHorodoTONpOaYKTA.

3.43 nepBuyHbiA (choTo) npoaykr [primary (photo)product)]:
MepeuyHoE  XuUMM4Yeckoe  BeuwlecTeo, obpasywuweeca B pesynbTarte
NepPBUYHONO (POTOXMMWYECKOro NpoUecca M XUMUYECcKW OTNHYaKueecs oT
pearexTa.

3.44 kpaHnT (Many4enunA) [quantum (ofradiation)]: 3nemenTapHan
HacTUUa 3NeKTPOMarHMTHOINO NOTOKa M3Ny4eHnsa, TpakTyemMan C© TOYKW
apEHWA KOHUENUWMKM KOPNYCKYNAPHO-BONHOBOMO gyanuama.

3.45 KBaHTOBbLIA BbiXog (D) [quantumyield (®)]: Ywucno
onpegeneHHelx cobbITMA, KOTOpbLIE NPOWMCXOOAT B ChNy4ae NornoweH s
dpoToHa cucTemon. MHTerpaneHoli KBAHTOBLIA BRIX04 NPW 3adaHHOW AnNvHe
BOMHBLI COCTABNAET OTHOWEHWe Yyucna cobeiTii (numberofevents) Kk 4ucny

nornowexHslx dhotoHoe (numberofphotonsabsorbed):
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numberofevents

Di) = .
) numberofphotonsabsorbed

Ana oToXMMUYECKOR peakuni:

o) amount of reactant consumed or product formed
L) = .
number of photons absorbed

roe  amountofreactantconsumedorproductformed — konnyecTBo
WM3pacxXoqOoBaHHOro peareHTa unu obpasosaslUeroca NpoayKTa;
numbers of photons absorbed - yucnonornoweHHbIXOTOHOE.
KeaHTOBLIW BbIx04 onnceiBaeTca andihepeHyManbHeIiM ypaBHEHWEM:

g/t
Wy (1 10-40)

P(N) =

rne dx/di- CKOPOCTE MAMEHEHMA M3MEPAEMOW BENWYKMHBLI (CNeKTpansHOMW
WM NioGoi Apyrol xXapakTepucTHUEM),

q”n,p — KOMWYecTBO nagakwlMx OTOHOB, equHUUEl M3MEepEHHA MONb
WMWY  SKBMBAMNEHTHAA enWHUWUAIWHILTEWH (00 nNOornouedHuws). B [OaHHbIA
nepvon BpemeHu (NoTok POTOHOB, KONWYECTBEHHOE BbipameHue);

A{A) — nornoweHde nNpuW OnNKMHe BoOMNHbl BoabywxaenuwAa. Crporo
roBops, TEpMWH KBAHTOBBIA BbIXOA MNPWMEHAETCA  TOMNbLKO  ANA

MOHOXpOMaTH4YeCKOro BDSE}"H{,D,E HIA;

¢ — MOMET UCNoNbL3oBaTECA ANA QOTOMUINYECKHUX NPOLECCOB WMNK
17
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DOTOXMMHUYECKMX peakLWiA.

3.46 oaHeprua wanydenHun, Q (radiantenergy, Q): [MonHan
(WHTerpansHaa) wany4aeman, nepefaHHas WMNWM NONYYeHHaA  3Heprva
WaNy4YeHWA B OWanasodHe BcexX ANWH BOMH Chnexrpa B OnNpegeneHHbIn
nepuog epemenu Q = [,QdA. SHeprua nany4eHna WIMepAeTCA B MKOYNAX
[O, J], AaBNAeTCA NpoM3BefeHWeM MOLWHOCTH U3ANYYeHUA K
spemeHun: Q=Pt, rge MOWHOCTE W3NyYeHWA HABMNAETCA NOCTOAHHOW
BENWYMHOW B paccMaTpuBaembid nepuo spemedHd. HasbiBaercs Takke
NYYUCTBIA NOTOK (MHTErpansHbIR).

3.47  aHepretumuveckan akcnosuwuuna, Hradiantexposure, H):
MoBepxHOCTHAA  NMNOTHOCTE  NOTOKA  M3nydeHus  (3Hepretudeckan

OCBELIEHHOCTL), E, WHTerpuposBaHHas no spemeHu obnyygenwa (JEdt,

ynpouleHHoe BblipaxeHe H = Et, roe noBepxHOCTHan NNOTHOCTL NOTOKA
HMany4eHus ABNAETCA NOCTOAHHOW BENWYWMHOW B paccMaTpUBaeMbli
nepwog epemeHun). EQMHMULA M3MEpEHWA SHEPreTUYEeCKDH 3KCNOo3MU MK
(Do m (J m3)).

3.48 MOWHOCTL (3NEeKTpOMarHMTHoro) wanydedun, P{radianipower,
P}: MOWHOCTE M2Ny4YeHHOMo, NEPEaaHHONo WKW NONYYeHHOro  M3NyY4eHWs,
eanHULbl mamepenus [Dx ¢ (J s7), unm BT (W)].

3.49cuHrneTHblid Kucnopop (singletmolecularoxygen): Monekyna

CMHIMeTHo Bo3bywpoeHHoOro  Kucnopoga (AMkvcnopofa), T.e. Monekyna

kucnopoga O., HaxXOOAWAACA B CMHIMETHOM BO3ByKIEHHOM COCTOAHWM.
18
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OCHOBHBIM COCTORHMEM MOMEKYNbI KWCNopoaa ABNAETCA TpUNNeTHoe 29

Oea metacTabunbHBIX  CUHIMETHBLIX  COCTOAHWMA, obpasylwuxcs w3
KOH(DUrypauyMu OCHOBHOTG  COCTOAHMA., 310 'Ag M 'Ig+. Mcnonb3oBaHue
TEPMWHA  €CHHIMETHBIA KMCNOPOL, CUHMEeTHO BO3Dy#OeHHLIW Kucnopons
0e3 yNnoOMWUHaHMA XWMWYECKMX BeLLecTB He peKoMeHOyeTcs, NOCKONbKY OH
TaKKe MOMET DTHOCMTLCA K aToMy kucnopoga B 'S wnu 'D poabBywaeHHoM
COCTOAHWMK.

3.50 cuHrneTHoe cocTtofAHne (singletstate): CocToAaHKMeE, NpK KOTOPOM
NonHoe aNeKTpoHHOe CNUHOBOE KBAaHTOBOE Yucno pasHo 0.

3.51 cnekTpanbHoe cMelleHWe Nog BNUAHKEeM pacTBOpUTens
(solventshift): CmeweHne 4YacToTel CNeKTpanbHOW NONOCLI XMMWYECKMX
BELWECTB, CBA3AHHbLIX C WX B3aVMOOENCTBMEM C pPacTBOPUTENEM.
BaToxpoMHBIA CABWI, TAKKE M3BECTHbLIA KaK «KpacHbBIA COBWI», OTHOCHUTCH K
COBWIrY CNekTpansHoW nonockl B cTopoHy Donee HWakux dacrtor (Gonee
ONWHHOBOMNHOBYKY ~ CTOPOHY) B peayneTate  B3aMMOOEWCTBMA G
pacTBOpMUTENEM; TUMNCOXPOMHLIM COBWI, TakKHe W3IBECTHLIA Kak «CMHWMA
COBWIr», OTHOCWMTCA K COBMWIMY CNEKTpansHoOW nonocel B8 cTopoHy Gonee
BbICOKMX 4acToT (Donee KOPOTKOBOMHOBYK o0ONAacTe) B pesynerate
B3aMMOdEeNCTBMA C pacTBOPUTENEM.

3.52 cnekTpanbHbIi noTok poToHOB, qp.(spectralphotonflux, qg.):
MponssocgHoe nNOTOKa QOTOHOB, (p, B KONWYECTBEHHOM BbIpaMeHWM,

OTHOCHMTENBHO ONMWHLI BONHLI A. 3TO KONWYECTBO MOXET DblTh onpejgenaxHo

19
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npu geneddn gp, Ha KOHCTaWTy ABoragpo, Nocne 4ero WMeHyeTcs

«CNeKTpansHbld NOTOK (QOTOHOB, KOMWYECTBEHHOE BbipaMEHWe», CUMBON
-1 - 1 -1

OQnpi.  EOMHWLbI mamepeHua CKW  (S1) [mone c M (mals m ],

"um’ (einsteins 'nm7)].

BHECWCTEMHAA 80MHMLA [3AHWTEWH C
3.53 cnexkTpankLHan NMNOTHOCTL noToka thoToOHOB,
Eq.(spectralphotonirradiance, Eg,): [MpowaeooHoe NNOTHOCTH  NOTOKA
thoToHOB, Ep, OTHOCUTENBHO ANWHBI BONHBLI, A. KONWMYECTEBEHHO MOXET BhiTh
BbipakeHa nyteMm fdeneHwsa Eg, Ha KoHcTaWTy ABOragpo, nocne 4ero
MMEHYETCA «CNeKTpanbHan NMNOTHOCTE NOTOKa DOTOHOB, KONMWYECTBEHHOe
BhlipaxeHue», cumeon E. e, eavHuusl wamepedna CH (SI): [mone ¢ oM
(mnls'im'g}], BHECUCTEMHAA ef0WHNLA: [3RHILTENH ¢ M Hm
(einsteins 'm“nm")].

3.54 cnekTpanbHaA MNMOTHOCTL NOTOKa wManydeHua, E,
(spectralirradiance, E;): [MpovaeogHoe NNOTHOCTM NOTOKa wanydeHwna, E,
OTHOCWUTENEHO ONWHBI BONHE!, A. EOMHKMULl namepeHMa [Br M unn BT M= oM
1 {Wm’a, unu Wm'> nm'1]|].

3.55 TpunnetHoe coctosHKue (iripleisiate):Cocroadne, npy koTopom
NoNHoe 3NeKTPOHHOE CNWHOBOE KBAHTOBOE YMCND pasHo 1.

3.56 anuHa BonHel (A) [wavelength (A)]: Pacctoadwe, namepaemoe
BLAOMNE NMWHWK pacnpocTpaHeHWa BONH, Mexay OBYMS COOTBETCTBYOLWMMH

TOHKamMiu Ha COoCegHWX BONHax. l[l,l'll.-"IHEl BOMHBl 3aBWCAT OT Cpelbl, B

KOTOPOW BOMHA pacnpocTpaHAeTcs.
20
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3.57 sondHoBoe uucno (o, v) [wavenumber (o, v)]:BenuuunHa,

oBpaTHas OnWHe BOMHbIL, A, MNW Y4MCNy BOMH Ha edMHMUY ANWHBl BOOMb
HanpaBneHWA PacnpoCTpaHeHWsA BONH; eQUHMLA M3MepeHUs [M ' 1nu

cm” (m” unm em ™).

3.58 KCeHOHOBAaA namna (xenonlamp): McTouHKK
yneTpadguoneToeoro, suauMmoro W BnuxkHerc wHdpakpacHoro ceeta,
BOZHWKAKLLErND NpW aNekTpuYeckoM paspsaie B KCEBHOHE No4 BbICOKMM
nNasneHuem.

4 MpyHUKMNBI MCCNegoBaHUA

B HacToswem pazgene paccMaTpMBaldTCA MeTodbl MCCrnefoBaHWe,
a TakKe HeKoTepble  daHHble WKunM WHhOopmauws, 3aBWcAWME OT
KOHKpeTHLIX TpeboBaHKWA.

4.1 KoHCTaHTy CKOPOCTH peakuny npamoro oTonMsa WenblTyeMelx
XMMWYECKAX BeLWecTB onpefenslT B nabopaTopun © WMCMNONb30BAHWEM
KCEHOHOBOW (OYyroBOW) Namnel ¢ PUNLTPaEMK UMK CONHEYHOro oBny4YeHus,
W 3KCTPanonupylT ONA yCnoBMA WCNBITAHKWA B NPUPOAHOW BOOHOW cpene
(kceHOHOBaA OyroBas namna ¢ QUNbTpam, OrpaHuyYyyMBalow MMM
HanyyeHue <290 HM, YNOMWHAETCA B OCTaNbHOM [OOKYMEHTE Kak
KCeHoHOBaA namna).

4.2 PaccmaTtpuealoT nNyTH  NpeBpalleHns W WOEBHTUYHOCTbL

HMCNbITYEMBIX XMMHYECKKMY BEWECTE, KOHUEHTPaUWK, CKOpPOCTH DEPEEGEEHHH
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W pacnaga npoayktoB chotonpecbpasosaHWs B pesyneTate npaMoro
droTonKM3a.

4.3 B kadecTBe O0ONOMNHWUTENBEHOW 4acTW B HACTOAWEM CcTaHoaprte
paccMaTpuBaeTcd KBAHTOBbLIM BbIXOO W pPe3aynbTUPYOWAas pacyeTHad
KOHCTaHTa CKOPOCTU NPAMOro OTONM3a MCNbITYEMbIX XHMWUYECKMX BELLECcTB
ONA pasnUYHblX TUNOB BOAOEMOB, pasznMyaemMelx no rmybuHe 1 ocnabneduio
cBeTa, B 3aBMCMMOCTM OT Ce30HHblXx QakTopoB W  WHTEePEeCYHLLMX
vccnenosartenel reorpaUyeckmx WKUpoT.

4.4 HacTtoAwWA ctaHnapT pa3spaboTad no NPUHLKMNY MHOTOYPOBHErD
uccnefosanvA. KaxOeld ypoBEeHe OCHOBAH Ha pesynbTaTtax npensiayliero
ypoBHA. Cxema MHOMoOYpOBHEBOro nNoaxofa K MCNeITAHWMAM  NPAMOro

{*]'DTDJ"IHEE XMMHYEeCKWX BEWEeCTE NpejcTasneda Ha pUCyHKEe 1.

22
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¥poeess 12 TeapeTHERCROR
DACCHOTOSHWE

Mznweperns nomoystiR
Bopspnnas<ie WEECHUANERIT

POHCTIHTE COOPOCTH PESTUNE

HOMTELME

< epifinna pegieans
“FoeuF oMy EERSILEFER

HET

E pE3VALTaRE
aoTomEE
< 30 gheiy

lﬂﬂ
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SATHET ROHCTAHTS CROPCCTE doTonnza
T EPENER MOy TIPS D fERKN

PROGET KOHDTEHTE CROPGOTE $oTommea
W EpEBEHN NOMyTpeEpa ek Faonmynn
A MIEHTERORIGRN OCHDESRE APOywIoe
npEEpaLfEErR KonreoTes 10
T MR Ji5]

MpAron goTonns
HECVIUECTS2H Al

Pucydok 1 - Npegnaraeman cxema MCNLITAHKWA NpAMoro doTonmaa.

HMenwitanwe NOOBOOWTCA B YCNOBWAX NeTHero ConHeYHoro DEHWEHHH: MNP

HepeloBaHKK OBeHAOUATHHaCOBLIX Neproloe CBETA W TEMHOTElI B TEYHEHKWE 30

OHEeH.
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4.5 KnHetTuyeckoe ypaBHeHWe peakuun MepBOro nopaAgka fnpwu

npaMoM oTonunie

4.5.1 CHOpOCTE CHUMEHWA KOHUEHTPALUWW MWCNbLITYEMbIX XMMHUYECKUX
BEWECTE NpWM WCccnegoBadHuKu npamoro  chotonusa, Kak  npaeuno,
PACCYUTLIBABTCA NO KMHETUHECKOMY YPaBHEHUID peakuWM Nepeoro nopagka
(Hanpumep, OaHHbIe BpPEMEHHBIX PAOOB  COOTBETCTBYHT  MOOEnM

KMHETHMYECKOro ypaBHEHWA PRaKL WKW NepBoro nopAaka):

de (1)
. A
dr ¢

MHTerpuposanHan dopma ypaeHeHua (1):

c=c, -exp (—k - D) (2)

Bua ypasHeHna 2 nocne norapupmMmuyeckoro npecbpazosanuns:

In(c)=In(c,)—k - ¢ (3)

KoHCcTaHTa cKOpOCTM peakunn nepeoro nopagka onpegenserca c
WCNONB30BAHWEM HENWHEAHOW perpeccMoHHOW Mogend Ans  OaHHbIX,
COOTBETCTBYHOLWMWX YDABHEHMID (2), WNW NUHEWHOW PErpeccUoHHON MOOEnu
ONA JaHHbLIX, COOTBETCTBYHOWMWX ypaBHeHuo (3).

Bpemsa nonynpeepawieHusa mMomeT ObiTe onpefenedHo, NoacTaBnan

KOHCTaHTY CKOpOCTH peakud Nepsoro NopAdka B cnedyilwen ypaBHeH K
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bz =7, (4)

rae C - KOHUEHTPauwsa MCNbITYEMOro XMMWYECKOro BeLecTBa B MOMEHT
Bpemenn t, [mone n ' (moll™;

Cp - Ha4dalbkHas KOHUeHTpaUWA WMCNbITYEMOTD XMMWYeCKorno BellecTBA
B MOMeHT BpeMeHu t=0, [mone n ' mollL];

k - KOHCTaHTa ypaBHeHus peakuuu nepeoro nopaaka, [c ' 's™ ;

it - Bpema, [c, 5]

ty2 - BpeMA nonynpeepawlenus, [c, s).

Mpumesadue - ObbvHD JONXHA MCNONL30BATLCA  MEXAYHAPOOHAA
cucTema enuHuy Wamepedus CK (S1). Tem He mexee, B YypaBHEHWMAX B Npegenax
HACTOALWErD CTaHOApTa eOWHMUE W3IMEpPEHWA BPREMEHW NONYNPeEpalleHus BewecTe,
HOHCTaHThl PeakuyWi Nepeoro nopagka v eduHUUB M3MEDEHMA MNOTHOCTH DOTOHHOM
WANyYeHWA  NPefdcTaBneHsl B YWCNEHHOM  BbIDEMEHWW  (ONS  HArMAZHOCTH),
npeactasnedHie e [cyT, oyt (d, d )], v [em™ eyt (em®d’)), cooTeeTcTREHHO. Tem He
MEHEE, MOMYT WCNOMNL2I0BATLCA APYIME EOWMHWMUBI MAMEDEHWA, HanpuMep, 4acsl | 4
{hours, h)] wnu cexyHawl [c (seconds, S]], ecnu OHW BXOOAT B COCTAB  yPaBHEHWA.
MoHATHE «KOHUEBHTPaAUMA» WCNONL3yeTcA kak abbpeewatypa 4NA KOMWYECTBEHHOMD
BhIpa¥EHWA KOHUSHTPAUMK BEWaCTEA C eAMHULER WAMEDEHUA [MONL N " {molL ']]. nns

BoNblWEeA ACHOCTW, KOHCTAHTA CKOPOCTH peakuuy npamoro QoTonuia ByaeT HaskiBaTeCA

Kal vMen B BWOY Koe) Ha NPOTAMEHMW BCEM OOKyMeHTa. EQWHWULL M3MEpEeHWs,
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WCMOMNbayEMbIE BHACTOALWEM [dOKYMEHTE, WM OTKNOHEeHWA WX oT cucTemsl SI (CKH),

npueeleHbl B NPHMAOHEHWN A

4.6Mpamon cpoTonnz

4.6.1 na Toro, 4tobel B pesyneTate NpaMoro poTonuaa Npovsowno
npeoBpasoBaHne MONekynel XMMWYECKOrD BewecTea, OOSKHO npexae
BCEro NpoW30ATH nornowedwe dortodaloe). Mornowedwe doToHalHoOB)
MONEeKyNnoW Bbi3bIBAET MEpexog MONekynbl BelwecTBa W3 OCHOBHOIMO
3NeKTPOHHOINO  COCTOSHWA B OOHO W3 3MeKTPOHHO-BO30yKOeHHbIX
COCTOAHWA. YT00bl ObITe NOrMNOWEHHOW MONeKynoW, aHeprusa QoToHa
(koTopan obpaTHO nponopuMoHansHa erc  ANvHe  BOMHbI)  O0MKHa
COOTBETCTEBOBATL pa3HMLEe Mexay OCHOBHBIM WM O4HUM W3 3MeKTPOHHO-
BO3DY#OEHHBIX COCTOAHWW Monekynel [12]. B npepenax aonvHeonH Yo-
BuanmMoro guanazora (290Hm-800 HmM), mMonApHaa aHeprva QoToHA NEXUT
BavanasoHe ot 150 kx mons”’ npu 800 HM Oo Heckoneko Gonee 400
LIPS MOMb | npu290um [11], [21].

4.6.2 MNMornowexnne GoToOHA ABNAETCA HeobXOOWMBIM, HO 4YacTo
HEAOCTATOYHBIM  yCNoBUWeM  OnNs  TpaHcdopmauwy  (NpeBpalieHus)
MOnekynsl B peaynsTaTe npamoro cdotonuaa [12], [14], [21]. MNpexpoe scero,
BEMWYMHA MOMMOWEHHOW 3Heprik AonkHa ObiTe OOCTATOYMHOW ANA Toro,
4ToBbl BbI3BaATbL NpeBpalleHve Monekyns MNyTeM paspbiBa XMMWYECKUX
CBA3EM, NeperpynnUpoBKK, OKUCNEHWA WNK BOCCTaHOBNeHua. Kpome Toro,

droTonpespalleHve ¢ o06pa3’oBaHWEM HOBbIX MONEKYNAPHBIX CTRYKTYD
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OOMKHO  KOHKYpWMpOBaTe € TakMMK  BO3MOMHBIMM - NpoUEcCcamMu

Oe3akTMBauMK, Kak Tylwedwe W gpyrve  BesslanyyaTenbHbie W
pagvauMoHHble npoueccesl. CnefosaTtensHo, AonA Bo3byaeHHbIX HOTOHOM
MONekKyn, KOTOpble Ha camom fene nogseprarwTcAdoTONpeBpaweHu (a
WMEHHO, KBAHTOBLIW BbLIXO4), Kak npaewno, ropasgo meHewe 1 (oBblHMHO <
0,1 v wHorga <0,01) [14], [22]. MexaHWCTW4YECKME ACNEKTHI peakuni
poTONpeBpallleHMs Ha MOMNEeKYNApHOM YPOBHE BbIXOOQAT 33 paMkd
HacTtoAwerc crtadgaprta (cm. [23] Ona nony4YeHWAa  OONONHWTENBHOW

WHpopMmaunm).

4.6.3 Mo¥HO NokazaTte, 4TO ANA onTW4ecky pazbaeneHHOro pacTeopa
¥MMWYECKOro BellecTea B 4YucToW Boge (nornowexdwe A< 0,02 npu A =290

nm), NOABEPrHyTOro NOMUXPOMHOMY CONHEYHOMY MANYyYeHMI0 BbllUe ANWHbI
BONHel 290 HM, SBNAKLWEACR rpaHALEr CONHEYHOro MWanyYeHua vy
NnoBepXHOCTK 3emMIi, KOHCTAHTa CKOPOCTW peakuuu npamoro doTtonuaa
(pac4eTHbIM KBAHTOBLIA BbIXOO HE 33BWCUT OT ANWHLI BOMHGLI) onpedenaeTca
YpaBHEHWAMK, nNpuBedeHHeiMKW B [12], [14-18] (cm. npunowedwe 2,

NpovaBoaHble BbIDpaHHbLIX YPaBHEHWA):

&R0

i
ka=2-3'ﬂ [I:'E &, I (5)
8 og
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roe
Ky - KOHCTaHTa CKOPOCTH peakumn npamoro poTonuMaa [t:jn..l"r'1 {cl'1}]_:
@ - KBAHTOBLIM BbIX0d (HE 3aBMCALLMWA OT ANWHLI BOMHbLI);
£4 - MONAPHbLIA AeCATUYHBIA KO3 PULUKMEHT NornoweHusa [N mons ' cm’
"(Lmol'em '] npu anuHe BONHLI A;
lops - NNOTHOCTE Napjawwero noToka QOTOHOB (KONWYECTBEHHOE

-1

BeipakeHne) [Mmons cm™ cyT’ (mmolem™® d')]  npu ueHTpwpoBaHHOM

OMNWHE BOMHbI;
1- AnWHa NyTW CBETOBOMD Nyda [cm (cm)] (ANWMHa ONTUYECKOro NyTH);

Dsys - rnyBuHa obnyd4eHHoW cuctemel [cm (Cm)], paBHanA OTHOLLIEHWMID
obwemy o0ONy4Y4eHHOW CUCTEMBl K NNOoWagW BO3OSWUCTBUA Nagalwero

HM3NYy4eHKA.

Npumeyanue -4Yned ypasHenmal/ D,,. cokpawaeTca AnNA NpAMOYIONsHbIX
POTONUTHYECKWX  KIOBET, nofsepraemeblx oONyYeHWIO KCEHOHOBOW  NaMmnod, Ans
kotopelXx Dy = D OaHako ato HE MOMEeT ObiTh OSWCTBWTENLHO ans
UMNUHgpUYecky  wnu nobelx gpyrmx koBeT  anA poTonNWia, nogBepraemblix
BO3ASWCTEMID CONHedHoro obnyueHws, Qe ONWHA CcEeToBOrC NyTW wMmeeT Gonee
CNOKHYH 3ABMCMMOCTE OT  rNyBWHLL (ToNwKrHE) obnyseHHoR kwoeeTel (D). MeTogel
OnA onpefeneHya  OfAvHe NyTW CBETOBOMO nyda B UWNWHOPUYECKWMX A4velkax,
oBNyYaeMblXKCEHOHOBOW Ayroeold namnod ¢ uneTpamui npueegedst s [12], [17).
OnuHa nyTW CBETOBOrO Ny4a, onpefenAeman, Kak yHkUMA rybuHbl cucTemsl, D,

nogeepraemMoi conHevHomy obnyvenuo, npueegera e [12], [18]. Kpome Toro, cnegyer
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OTMETHTE, YTO EBCNW KBAHTOBEIA BLIXO4 HEe 33BMCWT OT ANWHE! BONHBI, chnegyert

HMCNONL3CBATE YpaBHeHWe (3).

4.6.4 YpaeHeHne (5) NnpUMeEHAETCH Kak ANA CconHedHoro obny4eHuns,
TaKk U obnyvyeHWa KCceHOHOBOW namnol. OaHako cneaywillee ypasHeHWE
4acTo WCNoNbL3yeTca AnNA onpefeneHusa KOHCTAHTHI CKOPOCTM peaku MW
npamoro  coTonMza AnA onTMYecku  pasfaeneHHelx  pacTBOpOB
MCNBITYEMBIX XUMMYECKMX BELWEeCTB B YWMCTOW BOoAe B (HOTONMWTUYECKMX
KIOBETaX WNW B TNMPUNOBEPXHOCTHLIX, NPWUPOAHLIX BOOax, NoaBepraemMblx
conHedHomy obnydenuno [2], [12] (cwm. npunoxedwe B, npou3zeBogHble

BblDpaHHLIX ypaBHEHWIA):

A=8D0 (6)

kcil:_:.'-:-im"_] = 'EIJ Z E}. ’ Lj_.

A=150

rOe Kgom)- KOHCTAHTA CKOPOCTH peakuK NpaMoro (hotonuaa
ey (d";
@ - KBAHTOBLIM BbIX0d (HE 3aBMCALWMWA OT ANWHbLI BOIMHGLI);
Ex- MOMNAPHBIM OBCATHUYHEIA KO3MUUNEHT NOrMoWwWeHWA
[n mons ' cm’ (Lmol'cm )] npu AnuHe BonHb! A;

[, = 3HayeHWe CPeOHEeCYTOYHOW NIMOTHOCTW COSHEYHOro MOTOKA
(DOTOHOB, B KOMMYECTBEHHOM BbipaxeHuu [MMone cm™ cyT ' (mmolem™d’)]

B MHTEpBane OnvH BOMH AA npw LI,EHTPH;]DBE!HHDH ONWHE BONHBI A.
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4.6.5 YpasHenua (1), (5) n (6) nokasbiBawT, 4TO KMHETHMKA peakuum
npamoro dQoTonMaa TeopeTU4YeckW ONUCbIBAETCA YpPaBHEHWEM NepBoro
nopagka TonNbKO TOrOa, KOrga 3HavYeHue MNNoTHOCTWM noToka (QoToHOoB
OCTAETCA MOCTOAHHOW BelMYMHOW B TeYeHWe [ONUTENbHOrD BPEeMEeHMW.
MNnoTHOCTE MNOTOKa QOTOHOB, WCXOOALWMX OT KCEHOHOBOW nNamnel nNpu
MoboW NaHHOW ANWHE BONHLI, 0BbIYHO OCTAETCA OTHOCHUTENBHO NOCTOAHHOW
B TEYEHWEe AONWTENbHOMO BpEeMeHW. 3To ABNAETCA OAHMM W3 OCHOBHbIX
npeMMyLecTs UCNoNbL30OBaHWA KCEHOHOBOW OYrOBOW Namnel ¢ uneTpom. B
TO ¥Ee BpemMfA, NNOTHOCTb NOTOKA COMHEYHOro wanydYeHua hoToHOB npwM
nobol  gaHHOW  ONMHe  BOMNHbL  MEeHAETCA UWKNWYEeCKW B TeyeHue
nNBaguaTuyeTblpexyacosoro nepruona. Tem He MeHee, AaHHble, NoNnyYeHHbIe
Ha OCHOBAHWMKW WCCNEeNOoBaHWA, NPOBEAEeHHbIX B YCNOBWAX eCTeCcTBEeHHOro
COMHEYHOro cBeTa (B KOTOPbIX KOHCTAHTA CKOPOCTW peakuudn oTpamaeT
cpeQHee 3HayeHWe 3a Becbk MNepuWo] WCCNeNoBaHWA), KaK npasuno,
COOTBETCTBYKOT  KOHCTAHTE  CHKOPOCTW  peakuwy Nepeoro  nopagka
OocTartodHo  xopowo. lpudrHa 3akni4aeTcs B TOM, YTO W3MEHEeHWs
KOHCTaHTBl CKOPOCTH peakuuW nepeoro Nopagka BO BPEMA NpOBEOEHWMA
WCCNenoBaHWA, ABMNAKTCH, Kak NPaBuno, OTHOCHMTENbHO HEeBoNbWWMK, K
HOCAT HecucTeMaTHMYecKWH xapakTep. 3710 ocobeHHo akTyaneHo Ans
WCCNefoBaHWK, NPOBOOUMBIX B TEYeHWe OT OOQHOW 00 HeCKONbKWMX HedeNb
WNK B TEYEeHWe OBYX - YeThlpeX YacoB B cepeduHe OHA, HO He MOXeT BbiTe

OerncTBUTENBHO AnA HCocCcnedoBsadHWA npoaomEUTEeNbBHOCTBKD oT
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YeTeIPpEXYACOE A0 HECKONBbKUX OHEW WUNK ANA Tex WCcnefoBaHwi, KOTopkIe

npoeogATcs B TedeHne 30 gHen.

4.7 CpeofgHble pOaHHbIe O© npegnaraegmoM  MHOMOYpoBHeEBOM

HCCcnegoBadHiM NpWM paccMOTpeHWW acnekToB NPpAMOro d)DTﬂJ'IHBE

4.7.1¥poeeHe 1: TeopeTU4eckoe paccMOTpEHWE

OueHKa MaKCMManbHO BO3MOKHOW KOHCTaHTEl CKOPOCTK peakumm
npaMoro  oTonuaa ANA  WCNBITYEMbIX  XMMWYECKMX BellecTs B
NPUNOBEPXHOCTHBLIX — BOOdAxXx  NPWMPOAOHLIX  BOAOEMOB  MPOWM3BOOMTCA
cnegyrouwmm obpazom: M3MepalnT MONAPHLIM KoaddWUWEHT NOMMOLWEHW:A B
nuanazode or 290 po 800 HMm, a Takke WCNONbL3YIOT TabnUyHele NaHHbIe
COMNHEYHOID M3Ny4eHWa ONA NeTHero BpemMeHW roda W (xenavensHo) ana
reorpacmyeckor WwKupoTel 40° unk 50° npr  Tex ke cambiX ANWHaX BOMH.
PaccumThlBaOT MaKCMManbHO BO3MOMHYK CKOpOCTenpAmoro dortonuaa,
npeanonaran, 470 KBAHTOBLIM BbIXO4 B ypaBHeHwW 6 paseH eguHWLE, W
3aMEHAT MONAPHbIE KO3 dUUWEHTE NOrMoweHua U TabnuyHele 3Ha4YeHMA
NMNoTHOCTWM CcOMHeYHoro notoka hoTtoHoe, L, B ypasHenww (6) [2], [12].
OnpenenawT CcOOTBETCTBYHLWEES BpeMsa nonynpespaleHus WCnbITYeMbIX
XMMHYecKMx BewecTe. Ecnn nepwog nonynpeepaweHua= 30 CyTOK,
nancHedwee ocylwecTenedwe npamoro doronuasa He npowuasogutca. Ecnu
nepvoa nonynpeepaweHdna coctaenaer =30 cyTok, cneoyert nepedTd Ko 2
YPOBHIO (IKCNEPHUMEHTANBHOE UCCNefoBaHue).

4.7.2 YpoBeHb 2 — JKCNepUMeHTanbHoe UCCneaoBaHne
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4.7.21 Onpepenexue KOHCTaHThI CKOpPOCTH peakuum
npamorodgoTonuaa

OnpepenaldT CKOPOCTb  CHMMEHWA  KOHUEHTpauuK, a Takke
COOTBETCTBYIOW Y KOHCTAHTY CKOPOCTH peakuun npamoro gotonuaa
WUCNBITYEMBIX XMMWYECKWX BelwecTe B BogHom ©OydepHom pacTteope,
nonpepragmMelx cGnydeHWo  KCEHOHOBOW OYroBOW Namnon ¢ uneTpamm
(pekoMeHOyeTCcA) WNKW  CONMHEYHBIM CBETOM. WMCNonb3ya 3TW [aHHble,
OLeHWBAaT nepuog nonynpeBpalledHMs  XWMMYEecKMX BelecTe B
pezyneTate obny4eHua COMHEeYHLIM CBETOM B NeTHWA nepuvog
NPUMNOBEPXHOCTHLIX  BOA npupodHoro Bogoema. Ecnu  nepuon
nonynpeepauweHna coctaenaet >190 cyTok, nansHedlWwee ocyllecTBNeHWe
npamoro dpoTonKaa He npouasoguTcea. Ecnu nepuon nonynpespaweHna
coctagnsaer <190 cyTok, chnegyeT onNpefendTe OCHOBHbIE MNPOAYKTbI
npeespaweHna (TpaHcdopmauuu). ONUWMOHaNBEHOW 3agadel ABNAETCH
OONONHUTENEHOE ONnpejenedHue KBaHTOBOIo BeIXoaa.

4.7.2.2 NopeHTUdWKaUWA OCHOBHLIX NPOAYKTOB NpeBpalleHMA

OnpegenanT CKOPOCTe 0Bpa3acBaHka W, N0 BO3MOMHOCTH, CHUHEHWA
KOHUEHTpaUMK NpoayKToB (hoTonpeBpalledHns WMCNBITYEMbIX XMMUYECKUX
BewecTts B BogHom OydiepHom pacTeope, nogeepraemblx obnydeHwo
KCEHOHOBOW [OYroBoW namnod c duneTpamu (pekoMeHOyeTca) WIM
conHedHelM ceeTom. [anee BolgenswT W MOEHTUEWUWMPYOT OCHOBHLIE

npoaykTel NpespalledH . CornacHo HacCToAWeMYy CTaHdapTy, OCHOBHBbIMK
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npoaykTamu npespaweHnsa cuutarT 10% OT KONWUYecTBa NPUMEHEHHbIX

TECTMPYEMEIX XMMWYECKMX BewecTe B oTaeneHelX obpasuax s nwboe
epemsa oTbopa npob.

4.7.23 OnpejeneHWe KBaHTCOBOIMD BbiX0O4a W €ro MCNONb30BaHWE
ONA  pacdeTa KOHCTaAHT CHKOPOCTW  peakuwn npsmoro  cotonuaa
{onuWoHanbHO)

OnpepenaAwT KBAHTOBBIA BbIXOO peakudn npamoro oTtonuaa
MCNBITYEMBIX XMMWYEeCcKWX BewecTe B BogHom ©OydepHom pacteope,
WMCNONbL3YA MOHOXpOMaTW4Yeckoe WanydedHude [12], nonuxpomaTtwyeckoe
WCKYCCTBEHHOE WanydeHnue [8] wnu conHedHeld ceeT [2]. KoHcrtawTa
CKOPOCTM peaskuudd nepeoro nNopagka npAmoro (QoTonpeBpalleHus u,
cnefoBaTensHo, BPEeMSA XM3HKW UCNBITYEMbIX XMMUYECKWX BELWECTB B BOAOE,
MOryT BeITb paccYMTaHbl M3 BeNWYWHBl KBaHTOBOro Bbixoga [18], [24].
Moatomy, Kak TONbLKO  KBAHTOBbLIM  BbiXog Oynetr  onpegenes,
pPaccYMTLIBAKT CKOPOCTH NpaAMoro doTonKMaa v nepyod nonynpespaweHa
MCNBITYEMBIX XMMUYECKKX BeLWEecTB AnA Nobbix TUNOB NOBEPXHOCTHBIX BOA

NPUpoaHbIX  BOAOEMOB, XapakTepuayemblx rmyBuHOW BOoAoeMa M

ocnabnedHwem ceBeTa, BpeMeHem roga v reorpadyeckon WUpoToM.

Mpumeuwasnune - [Ona obpaboTkM OaHHBIX WCCNENOBAHMA NPAMOTo
tpoToNUza pEKOMEHOYETCA WCNONL30BATE TAKME KOMMLHTEPHLIE NPOrPAMME!, KaK
GCSOLAR  [18] wnn ABIWAS[19], [20]. Bepcwwo nporpammsl  GCSOLAR momeHo
nonyunts B «CenterforExposureAssessmentModeling (CEAM)»; MHTEPHET-MCTOMHUK

http:/www.epa.gov/ceampublswater/gosolarindex. htm.
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Bepcurwo nporpammer ABIWAS moxHo nonysute 8 MHcTuTyTe $payHrodiepa no
MONEKYNAPHONA Buonorum W NpUKNagHoi IHOMOTAM
{TheFraunhoferinstituteforMolecularBiologyandAppliedEcology, 57377 Schmallenberg,

Germany).

5 MpumeHeHKe HacTosAllWero cTaHgapTta AnNA npoBedeHus

MCNbLITAHWA

5.1 HacroawwWi ctaHaapT NpUMEHABTCH K XMMWYECKMM BeLlecTBam,
ONA KOTopblX paspaboTadbl WM, 8CnK 370 HeobXoOAWMO, BAaNWOMPOBAHLI
aHanNUTHYeCKWEe MEeToObl, XapakTepusylluWeca O0CTaTOMHOW TOYHOGThIO
W npeunanoHHocTeto. Ecnu  HeoBxoaumbl OaHHble ©  Npogykrax
npeepaliedHna, OnNg HAX Takke A0MHbl ObiTe OOCTynNHbI/pazpaboTaHb
afeKBaTHbIE aHANUTHYECKHe METOAbI.

5.2 ECNW HEMOHHbIE UCNBEITYEMBIE XMMWYEBCKME BELLECTBA B KAKOW-TO
CTENeHMu NoABepMeHbl MMAPONW3Y, WCNBITAHWA MOMYT CYMTATbCA
npoBeaeHHbIMKM Haanexalium obpazom oo Tex Nop, Noka OnNa pacyera
CKOPOCTW MMAOPONM3a MWCNoONb3yeTcA B Ka4ecTBe KOHTPONA TemHoBanA dhaza
wccenegoeanun [2], [4], [5]. McneiTadua hoTonuia QonN#Hel NPOBOAWTECA NPK
aHaveHusax pH, NpW KOTOpbIX CKOPOCTE TMAPONWM3A XMMWYECKWX BelLecTB
ceegeHa K mMuHuamymy  [5], [25]. KoHcTaHtTa CcKOpOCTM  peaxkuum,
onpegensemMan ¢ MCNoNb30BaHWEM KOHTPONLHOW TeMHOBOW dasbl, AoMkKHa
ObiTe MOEBHTWYHA KOHCTAHTE CKOPOCTM rMAPONKU3a U MoxeT ObiTe Bol4TEHA K3

obuwero 3Ha4YeHWs KOHCTaHThI CKOpOCTH peakuMy, GﬂﬂEﬂEﬂEHHDﬁ AnA
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0BNy4YeHHBIX PpACTBOPOB C UEMNbID NONYYEHWA KOHCTaHTLl CKOPOCTU peakuuu

npamoro  dotonmaa. OgHako, B HEKOTOPbIX  CNy4asx, WCNbiTyeMble
XMMWYECKWE BELWEeCTBa MOryT noaeepraTecA ObICTpoMy rwgponunay (7. e.
nepwvod nonynpespalwleHna B Npouecce rnaponuaa cocrtasnser <1 cyTok) B
YCNOBWUAX 3KOMNOIMHECcKW Noaxoasulero guanasoda aHadeHmin pH ot 4 oo 9
npu 20°C-25°C [26]. B Takux cny4asx, waydeHue OTONM3A OOMEKHO
NPOBOOWTECH C PACCMOTPEHWEM OCHOBHBIX NPoaykToB ruaponunaa (210% ot
KONWYECcTBa NPUMEHEHHBIX WCNBITYEMBIX XMMWYeckux Bewectse). [OnA
HEWOHHBIX WMCNBITYEMBIX XMMWYECKWX BELWEeCTB, PacTBOPWMMbIX B BOOE, HO
KOTOpbLIE HE TMOPONUayITCA B Bode, (DOTONWM3 MOMET NPOBOAWTBCA B
YUCTOW Boge, YToDbl MabexaTe BO3MOXHOIO BNUAHKA DydepHblX BELWECTE.
5.3 McneiTaHWe He MpUMEHAETCH B OTHOLWEHWW BbLICOKO NEeTY4YMX
COEOWHEHWA, TakMX Kak QyMAradTel W HEKOTOpbie OpraHU4eckue
pacteopuTend. Tem He MeHee, B HEKOTOpbIX CNydYasx, Korga, cornacHo
3aKoHy MeHpW, NOCTOAHHAA (KOHCTAHTa paBHOBECWA Nepexoia BellecTsa
W3 pacTBopa B raa) OnNA MCNbITYEMbIX XWMWYECKMX BEWEeCTBE W [ Wnu
oWUaaeMblx NPOAYKTOB NPEBpalleHMA MOXET YKA3biBaTh HA BOAMOMHOCTb
NOBOMNBbHO 3HAYUTENBHOW CKOPOCTHU MX MCNApeHWA U3 BOObl, UCCNeaoBaHue
BCE e MOMET CUYMTATeCA BbiNONHAEMbIM HaanexaulkuMm obpazom npu
ycnoswuKy, 4To ByayT nNpeanpuHATEL  3aWWTHble mMepel.Takve 3alWWTHbIE
Mepbil BKMKOYAKT  WUCNONb30BaHWE  MWHMManeHoro  ceobogHoro

npocTpadcTea (head-space) Hag nNOBEPXHOCTBID KWMOKOCTH  (BOOLI),

35

FOCT r0cCT32434-2013 Crpatuua: 43/151

G ((H]|idl GostExpert.ru


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

rocTt

MOCT 32434-2013

paBHOre pasMepy W30NWPYKLWeHd Npoknagkd B KKBETax, WCNonb3iyembix
OnAa npoeefeHna oTtonuaa, 41006l MUHUMW3MPOBATE NOTEPH WNKW 3axeaT
neTy4yMx BelwecTB BO BpemAa wccnenoeaHua [2], [4]. 3axear nerydmx
gewecTte Oyger aartpygHed, ecnu otbop npof ocywecTeEnAeTCcA C
NpMMEHEHWEM 3alWTHBIX Mep NPeuMyLecTBeHHo w3 Bonbworo yucna
Menkux OTONUTUYECKWX KIOBET, a HEe MpW WMCNONb3I0OBAHWMW anWKBOTHOIO
otGopa npo6 W3 meHsbwero 4ducna OGonee KpynHblX — COCYOOB ANA
npoeegeHna vcnelTawkia. [Ana BwinonHedwsa otBopa npob B 3TOM cnydae
pekoMeHOyeTca  WMCNONb3oBaTe — COOTBRBeETCTBylOWwee  obopynoBaHue,
nonofHoe aKcnepuMMeHTansHoOW ycTaHoBKe, npencrasnedHod Pyaso (Ruzo,
[27]).

5.4 WcnelTyemble  XMMWYECKWME BelwlecTBa, B TOM 4Yucne Te, B
KOTOpblE BBEAEHbI PAAWOAKTMBHBLIE WM30TOMNbLI, MOMYT ObiTh WCMNOMNL3CBAaHLI
aona  MaMepeHus crkopocTk doTonpeepawenus. MedeHele W3oTonamu
Martepuancs HeoGxogumebl ANA M3y4eHWA nyTed doTonpespalieHns u
ycTaHoeneHws OanadHca maccel. Kpome pexkomedayemoro wsortona e
MOrYT WMCMONL3OBATLCA M APYIME M30Tonbl, Hanpumep, ~C, °N, *P. Mo
Mepe BO3MOMHOCTHM, aTOMbl-METKW OOMKHEl OblTe BBedeHel B Hawbonee
cTabuNeHy 4acTe (4ACcTW) MONekynbl. XMMWYeckKas v paguoxvMMUYeckan

YUCTOTA MCNBITYEMBIX XMMWYECKMX BELLEeCTB OoNHHA ObiTe HE MeHee 95%.

Mpumevanwne - Hanpumep, ecni MCNBITYEMOE LUMENAYECKOS XMMHYeCcKOe

BelecTBO COOepMWT OOHO KoNbUo, TpeByeTcA BEEOEeHME MEeuYeHOro WaoTona B 3To
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KONbUO, 8CNK KCNBITYEMOS XMMWYECKOE BEWECTBO COOEPMMT OBA KONbUa wnu Bonee,
MOMYT NOHAO0BUTLECA OTOENEHbIE KMCCNEOOBAHMA ONA OLUEHKM cyObbbl KamOoro Konsua
W NONyYeHWA COOTEETCTBYIOWER WHdopmauwk o6 ofpazoBadvk  NpoayKTOR

oTonpeEpalleHna,

5.5 MNepen eeinonHeHwem NwbbIX WccnegoeaHMid hoTonpeBpalleHus
XMMHUYECKMX BellecTB, HeobxogMMo NoNyYnTe cneaylwyw vHopMauno o
XMMHYECKWX BELLECTBAaX:

a) PacteopumocTe B Boae [OECDGuideline 1035];

(b) PacTeOpMMOCTE B OpradHUYecknx pacTBOPUTENAX,

(c) NapuwaneHoe gasnedve raza [OECDGuideline 104];

(d) MocTtoanHan MNedpu(aakod MNeHpu);

(e) ABuoTuuecknid ruaponuna kak pyHeuua pH [OECDGuideline 111];

(f) KoadvbvuweHT pacnpegeneHMa B CUCTEME H-OKTaHon/Boga
[OECDGuidelines 107 and 117];

(g) pKa (koHcTaHTa guccoumanmm) MOHW3MpYeMbIX BELWECTB

[OECDGuideline 112]

Mpumedyadune - MNoOCTOAHHAR (KOHCTAHTA) [EHPW PACCYMTEIBABTCA M3 J3HHBIX
no pacTBOpPWMOCTW 330B B BoOe W MapuwansHoro OasneHWa razos. MamepAemele
KOHCTaHTbl MeHpU ONA HeKOTOPbIX XMMHWYECKUX BelecTe MOryT DbiTh Takse HAWOeHb! B

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

Temnepatypa, nNpy KOTOPOW onpenensalT  (UIKKD-XMMWUYeCcKue
CBOWCTBA, NepeqYncneHHcle Bbllle, 00blMHO OoMmkHa COoCTaBNATh 25°C,
OTKNOHEHWA OT 3TOW TEMNEPaTypel J0N#HEI DbITe YKa3aHb.

5.6 KoadphdbvuweHT pacnpeneneHus B CUCTeMe H-OKTadon/Boga W
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CBEOEHWA O pacTBOPMMOCTM B BOAEe NPefocTaBNAKT  MHQoOpMauWio ©
BO3MOMHOCTH MCNBITYEMBIX XMMWYECKMX BelecTe B3auMOOeWCTEOBaTE CO
CTEKNAHHOW NOCYN0W W peakuMoHHbIMKM cocydamu. TeM He MeHee, OoMmKHAa
ObiTe WMaBecTHa nNwban gononHWTEnbHas WMHGOpPMaUWA O NOTEHUWANLHOW
BO3MOMHOCTM aacopbuvK NocyaoM WCNBITYEMbIX XWMWYECKWX BelecTs,
4YToBbl rapaHTUpoBaTh, 4YTO TaKWe XapakTepUCTMKM NPUHMMAKTCA BO
BHMMaHWe npv MNOAroTOBKE NOCYALl W PEaKUMOHHbIX CcOoCyOoB AOnNA
npoBefeHns UCCNenoBaHus.

57 [Hon#He! BblTe M3BECTHbI COOTBETCTBYOLWMA aHanUTU4YeCKUH
MeToq, TOMHOCTb, NPEUM3VMOHHOCTE W YYBCTBMTENLHOCTL  ANA
KONWYECTBEHHOMO  onpefenedHua KW WAeHTUMMKAUMKM  MCNbITYEMbIX
XMMHYECKMX BELLECTB M NPoayKToB (hOTONPEBPALLUEHWA; a TaKxKe npenen
aHanMTUYecKoro onpefeneHua ONA MCNbITYEMbIX XMMWUYECKUX BELECTE W
npoaykToe ux hoTonpespaweHua(cmM. NyHKT 7.2.2).

6 CtanoapTHble BewecTea

CraHgapTHele BellecTea OONAHBI WMCNONE30BATLCH ana
XapaKTepUCTMEM WKNKM  KOeHTUMUKAUKMKM NpoaykToB dhoTonpespalleHMs
CNEeKTPOCKONMYECKMMK 1M XpoMaTorpadM4ecKkMmMmM MeTogamu.

TKpuTepuu KayecTBea

7.1 MaeneyeHune

JECTpakuMa W aHanus, no kKpavHewd mepe, aybnupywowwx npob

cpazy nochne nobaeneHus HMCNBITYEMBIX XUMHYECKMX BelleCcTB aaeT
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nepeoHavaneHoe npejcTasnedHne o MNOBTOPAEMOCTH  aHaNUTUYEeCcKUX

METOLOB W NEpBOHAYanbHOWM  CTENeHW  W3BNeYeHWA  UCNbITYeMbIX
XMMuUYeckux  Bewecte. WMaenedenwe Ha Bonee nNo3gHMx  cTaguax
IKCNEepPUMEHTOR daeT MHQOopMaUn 0 COOTBETCTBYOWeENM BanaHce macchl,
NONY4EHHY C MCNONL30BAHWEM M30TONHO-MEeYeHblX MaTepuanoB. CTeneHe
W3BNEeYeHWA OoMKHa Nexarte B ananasode oT 90% oo 110% ona waoTonHo-
MEYeHbIX XMMWYeCcKMX BewecTB W oT 70% ao 120% AnA HemedYeHslx
XMMWYECKUX BELLECTB.

7.2 MNoeTopAeMOCTE M YYBCTBUTEMNLHOCTL aHaNMTH4YeCKOro

MeToaa

7.2 1MNoBTOpPAEMOCTE AHANWTUHECKOTD MeTona ANA KOMNWYeCTBEHHOIO
onpefenedHnua  MCNbITYeMbiX  XMMWYECKMX BEWecTB W NPoayKTOB
doTonpeBpalleHts (3a MCknwYeHnem apekTUBHOCTH NepBoHaYansLHOM
IKCTpaKkuMu) moxer OblTe NpoBepeHa Npu npoBegeHun OyGnupylowero
aHanusa oOHOro W TOMo Ke 3JKCTpakTa, WHKYBMpoBaHHOro O0CTaTo4YHO
nonro ana obpasoBadnA npoaykTta oTonpeBpaleHus.

7.2.2 MNpepen onpenengHWa WCNbITYEMbIX XUMWYECKWX BELLECTE M
npoayktoe dotonpeepawenua (LOD) ¢ vcnone3oBaHWeM HKOHKPETHOro
aHanUTHYecKoro metTofa nonweH bDblTe, NO MEHbLUEW Mepe, paBeH 107
mone n' B BOOE (ONA WCNBITYEMBIX XMMWYeCKMX BewecTe) wnn 1% ot
NPUMEHAEMON 003bl, KaKoW Obl ManoKl oHa HKM Dbina.

7.3 TOYHOCTbL OaHHLIX O NpeBpaLleHUH
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PerpeccMoHHbBIA aHanva KOHUEeHTPaUWKM MWCNBITYEMbIX XHUMWYECKUX
BEWECTE B 33aBUCMMOCTM OT BpeMeHW [aeT COOTBEeTCTBYLLLYK
wHopMaumMio o OOCTOBEPHOCTHM KPMBOW choTonpeBpalleHis M No3sonaeT
paccyvTaTe AOBEpPUTENbHbIE TpaHWMubl NepuofoB nNonynpespallieHvs (B
cnydae KWHETWUKM nepeoro nopagka) wnu 3dadedund  DTS50 wu, npwu
HeobxogumocTw, DTS0.

8 MaTtepmans! gnA npoBefeHUA UCNbITaHWA

8.1 Cocyabl ona npoBegeHNA UCNbLITAHWUIA

811 [Ona npoeepeHwa coToONM3a XMMWUYECKWX BeWecTB c
nogaarwWMMcA oUEeHKe NOrNoWweHHeM Npu ANWHE BOMHbI HKe 340 HM
PEKOMEHOYIOTCA KBapuebBble TpybkW (KiOBETwl). XWMWYECKWEe BellecTBa,
KOTOpbLIE NOrMOoWaKT NpKM AnNuHe BoNH Belwe 340 HM, MOryT M3y4aTbCA B
GopocHNUKaTHBIX Tpybrax [2].

8.1.2 Beca cTeknAaHHaA nocyga M peakuMOoHHble COCYObl/KKOBETHI AnS
hoTONM2a, MCNONb3yemble B WMCcnegoeaHwax oTonwaa, OONH#Hb ObiTh
cTepunuaoeaHel B asToknaee [2], [3], [4], [12] wnk ¢ wvcnone3ceaHwem
moboro gapyroro nooxogsawero Hexumudeckoro metoga [2]. Xvmudeckas
CTEpPUNN3aLMa He PeHOMEHOYETCA, TaK KaKk OCTaTKM XMMWYECKWX peakTWBoB
MOTYT nornowate B obnactr  290-800 WM wiunwu CINYyHWUTb

droToceHCcHBUNMaaTopamu.
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8.2 NMpumMmeHeHWe UCNbITYEMbIX XMMUYECKWX BelecTB

821 McnelmyeMmele  XWMWYECKME  BellecTBa  LON#Hbl  DbiTb
HenocpeACTBEHHO PACTBOPEHbl B BOAHOW Cpefe B KOHUEHTpaUWMKW, KoTopan
HE [OOMKHA NpPeBblWarte NONOBMHY OT YCTAHOBNEHHOrO 3HAYEHWA ero
pacTeopumocTi. MNpy NoAroToBKe aHanM3anpyemoro pacteopa MCnbiTyeMblx
XMMHWYECKWX BelecTB C HW3KOW pacTBOPMMOCTbID B BOde MOryT DbiTe
WCNONbL30BaHLI OOMNCNHUTENBHBLIE BellecTBa, yny4lwawme
pacTBOpMMOCTE. OOHABKO KONWYEeCTBO 3TMX OONOMNHWUTENbBHbIX BeLWecTB
OOMKHO DbITe KAk MOXMHO MeHbLUE W, N0 BO3MOMHOCTH, HE NpesBbiwaTte 1%
(no obbemy) aHanuaupyemoro pacTeopa [25]. BribpaHHoe
OONONHUTENBEHOE BELWEeCTB He OOMMHO BCTYNaTe B peakuuio CONbBONW3Ea C
TECTHPYEMBLIM  XMMWYECKMM BeLecTBOM, He [OOMKHO nMornowate B
ouanazoHe 290-800 WM, W He fgonkHO BeITe doToceHCMBWMNU3ATOpOM.
ObcywnoeHne BOMPOCOB, OTHOCAWMXCA K oToceHcubBunuaaTopam,
CONPOBOXAAKWEECA MHOMOYUCNEHHBIMK NPUMEDPAMK, MOXHO HAWTKH B [23].
AueToH ABNAETCA  NPUMEepoM PacTBOPUTENS, KOTOPbIA SABMAETCA
hoToceHCcHBUNMaIaToOpoM, W NO3TOMY HE A0MNKEeH WCNoNb3OBaTLCA B
naHHom cnydae. O6GblMHO B KaYecTBe BeWecTBa, ynydlawwero
PacTBOPUMOCTE MCNLITYEMOrO BEWECTBa, PEKOMEHAYETCA alUeTOHNUTRMN.

822 Ha4aneHaa KOHUEBHTpaUWMA MCNBITYEMOMO  XWUMWYECKOro
BeElWeCcTEa ANA onpejeneHa KBaHTOBOIMO BuIX0Oa U MCCnedoBaHua NPamMoro

cdoTonM3a nomkHa BelTe TakoW, 4Tobbl KoadUUWMEHT NOrMOWeHWa npu
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mobor  AnuHe  BONHbBL  Bbilwe 290 WM  (BRNOYas ONWHY  BOMHbI
MaKCMMAanNBHOrO Nornowedns) coctasnan medee 0,02, Takwe ONTUYECKW
pazbaeneHHble pPAacTBOPbl, TAKHKE MW3BECTHbIE KAk «ONTHYECKW TOHKWEe»
pacTeEOpbl, KAk npaBuno, vmeT koHuenTpauwio <10 mone n'. Tem He
MeHee, HadanbHas KOHUEeHTpauusa TeCcTUPYEMOro XWMWYEecKoro Bellectsa
non#Ha ©ObiTe, nNo kKpavHed wmepe, B 10 pas Bonewe, 4em npegen
KONWYECTBEHHOMO OnNpefengHWs B paMKax KOHKDETHOro aHanuTWUYeckoro
MeToaa.

8.2.3 MNockonbky KMCNOPOL MOXET NOBMNUATE HA CKOPOCTH W OaMe NyTH
peakumin doTopasnoMeHWA, WCNbITYEMbIE PACTBOPbI A0MHHBI BbiTe B
Hadane WCCNeaoBaHWA Hackluledsel Bosayxom [4]. BydepHeld pacTeop,
KoTopbid 66N aBTOKNaBWpoBaH, Aon#eH ObiTe NOABEPHMEH alapauvM B
TeYeHWe OOCTATOMHOrO BPEMEHW, Npexae 4em MNOMecTWTb ero B Cocyfbi.
He pekomeHayeTcA aBToOKNaBupoBaTe Hebonbwwue konudectea BydepHoro
pacTeopa B OTAENbHbLIX cOCyaax, NoOTOMY YTO NPOAYBKa BO3OAYXOM MOMET

M3MEHWTE ODBEM.

8.3 CpegctBa AOnNA nNpoBedeHWA MCNLITAHMA MO M3YYEHWUHD

npaMoro doTonKia

8.3.1 PykoBoacTeO NO NPUIOTOBNEHWHD cpeabl ANA U3yY4eHWa NPAMOro

hOTONKM3a NPUBEAEHD B NpUNOKeHM B.
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8.3.2 VMcnoneayemole B KAa4YeCcTBe CpedcTe  WMCCnegoBaHwWA NPRMoro

dhoTonMsa BogHble BydepHble pacTeopel cooTeeTCTBYOWeEro pH gon#Hbl
OblTe CTEPWUNWMA0BAHL (METOOLI CTEPUNM3AUMKM ONUcaHbl B NyHKTe 8.1.2).
Booa gonxHa BeiTe KBanWUkauuMm «4nctan sogar». bydepHble pacTBopbl
OOMEHEl  ObiTe  WOEHTWMYHBE! WM CONOCTABMMB! C  TEMW, KOTOpbIE
WCNONGL3YIOTCA NP MCCnegoBaHuax  rmaponu3a [26] v He OonMHbI
nornoware B gnanazode 290-800 HM MnKu BeiTe doToCEHCHBUNM3ATOPAMM.
Kpome Toro, BydrepHele pacTBOpbl HE OOM#HBI HEraTMBHO CKAa3bIBATLCA HAa
PacTBOPUMOCTKW TECTUPYEMOrO XMMHUYECKoroBeLlecTaa.

8.3.3 McneiTaHma  HEWOHM3MPYEMbIX  MCMBITYEMbLIX — XMMHUYECKWX
BEWEeCTE [JOMKHbl MPOBOAMTECA NPM  3HadYedHuax pH, nNpM  KOTOpbIX
WMCNBITYEMbBIE  XMMWYECKME  BelWecTBa  ABNAKTCA  TMOPONUMTHUYECKW
cTabuneHbIMKA B aManasode pH ot 4 oo 9.

8.34 Ecnm wumcnelTyemoe  XMMMYECKOE  BelecTBO  3aMeTHO
WOHM3WpYETCA B nNpeaenax avanaisodHa  3aHadedwd pH ot 4 po 9,
vCccnefoBaHve [OMKHO NpPOBOAWMTLCA C MWMCMNOMNb30BaHWEM OOHOMD WMWK
HecKonbkux BydepHelx pacTeopos pH 4; 7 wvnu 9. BeiBop 3Hadenwa pH,
npyM KOTOPOM [OOMMHO MNPOBOAMTBCHA WCCNefoBaHWe, OCYLWEeCTBNAETCA B
33aBMCMMOCTW OT SNeKTPOHHLIX CNeKTPOB NOTMOWEeHMA NpK  Kamaom
anadeHu pH. Ecny monAapHeld koadprUuWeHT NOrMoweHna TeCTUPYEMOro

-1 -1
eewectea npn A = 290 HM Huwe 3HaveHua 10 n mone  CM |, NPOBOAWMTE
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WccrnefoBaHMe Npu KOHKpeTHOM 3HadeHwn pH pacteopa He HywHo. [Ona
YTOHMHEHWA OeTaned cnedyeT obpatuTecA K NyHKTY 9.5.1.3 «YpoBHa 1».

8.4 UcTouyHMKK CcBeTAa

8.4.1MnoTtHocTe NoTOKa (POTOHOB, Many4aemblX WCTOMHWKOM CBeTa
ONpeaenaAlT C  NOMOWBK  XMMWYECKOro akTMHoMetTpa (pewe —
cnekTpaneHoro  paguvometpa).  AKTUHOMETP  SBNAETCA  XMMWYEeCKOoW
CUCTEMOW  ANA  onpedenedHna  WHTerpaneHoro  4udcna  qOTOHOB,
NOrMOWEeHHOTO 2338 KOHKPeTHBIA NPpOMeXyTOK BpeMeHW onpegeneHHbIM
NpUeMHbIM YCTPORCTBOM (MNOWAAKOW) XMMWYECKOro peakrtopa (cM. pazgen
3 Hacrosawero cradHgaprta). Paadble TWNbl  akTMHOMETPOB NpUBEOEHbI B
Tabnuue 4.2 (npunoxeHwe [). JKCNEpUMEHTANbHbIE XapakTepUCTHEW
(Mcnonb3oBaHKWe, NPUroTOBNEHWE PACTBOPOB) BONbLIMHCTEA MCNONb3YEeMbIX
aKTUHOMETPOB paccMOTpeHbl B [28].

842 B kavecTee pexKoOMeHOyeMoro WCTOMHWKA CBeTa npu
NpoBefeHuM WCCNenoBaHua npamMoro poTonK3a A0NKHa WCNoNb30BaTbCA
KCEHOHOBAA Oyrogaa namna ¢ unNbTpaMmu, C BOIMOXHOCTBEHY CHMMYNALMM
ecTecTBeHHOro (NPUPOOHOro) CoNHeYHoro ceeTa B AvanazoHe 290-800 Hm,
Wnu conHeyHsl ceeT [29]. MNnoTHocTe noToka QOTOHOB, Wany4Yaemblx
KCEHOHOBOW InNamnol B  3aBUCHMMOCTM  OT  ONWHbl  BONHBI, O0MKHa
onpegenATbCA, NO KpawHeW Mepe, B Hadane W KoHUue wWccnefoBaHuA C
WMCNONbL30BAHMEM  OOHOTO  WNM - HECKONbKWX — AKTMHOMETPOB MM

CNekTpanbHblx pajnoMeTpoB. Ecnu MCNoONbL3IYETCA CONHEYHbIW  CBET,
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cpefHee 3HAa4YeHWe NNOTHOCTW ConHevHoro OTOHHOro wanydeHusa (L.) B

33BMCMMOCTW OT ANWHBI BOMHBI OOMMHO ONpegenATbCA ANA ce3oHa W
reorpadM4ecKkod  WIKMPOTLI, Haubonee BNW3KOW K TOW, NpM  KOTOPOW
NPOBCOWNK  3KCNEPUMEHT, WCNONBE3YA Tabnuuel NNOTHOCTW COMNHEYHOIO
WMany4eHWs, U cnekTpaneHeld pagunometp. MNpy onucaHMKn 3KCNepUMeHTa C
COMHEYHBIM CBETOM ONMMHO ObiTh yKa3aHO HanMyme obnaYyHoCcTw.

8.4.3 Ecnu ncnone3yeTcA KCEHOHDBAA Namna, NNoTHOCTE (QOTOHHOIO
HanydYeHWs, nagalwwero Ha MWonbiTyeMble Ccocydbl, OONM#HO  BbITh
OoCcTaToyHOW AnNA Toro, 4robbl NPMBECTHM K CYLUECTBEHHOMY CHWMEHWID
KOHUEHTpaUWW  UCMbITYEMOrD  XWMWYECKOro BelecTea B TedYeHue
HECKONBKMX OHEeW akcnepumeHTansHoro nepuoga. KodctawTa crkopocTW
peakuun npespaleHnA ¥ COOTBETCTBYHLErD nepwoga nonynpespaweHMa
WUCNBITYEMBIX XMMMYECKWX BeLlecTs, MNOoMNy4YeHHas C WCNONb3IOBaAHWEM
KCEHOHOBOW namnbl, MOXeT ObiTe paBHO3HAYHa KOHCTaHTE, NMONYyYeHHOW C
WCNONb3OBAHWEM CONHEYHOro QOTOHHOMO M3NyYeHWa W3-3a NUHEeWHOW
33aBMCUMMOCTW MEXY CKOpOCTbi npecBpazoBaHMsa M (DOTOHHOMD M3NYyYeHMA
(cM. ypaBHeHue 12).

8.4.4 Ecnv vcnonb3yeTca KCeHOHOBAA naMmna (cMm. npunoxedue [) u
OCYLWECcTBNAGTCA 3alMileHHbId oTBop nNpob M3 HECKONbKWMX MCMbITYEMbIX
COCYOO0B, OOM#HL MCNONB30BATECA COOTBETCTBYIOLMWE 3KCNEepUMEHTaNbHbIE
ycTpoWcTea, 4T0Bbl rapaHTMpoBaTtb, 4TO BCe WCNBITYEMble  COCYAbl

NoABeprnice OOMHAKOBOMY (OTOHHOMY  ManydeHun. CylecTeylolke
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KCEHOHOBLIE YCTPOWCTBA OANA NpoBefeHuAa (oTonu3a c KOoHpUrypauwen
npoekun WnK  «paboden  NNOCKOCTH» NPOW3BOAAT pPABHOMEpPHODE
obnyyerue [30], [31]. OBblvyHO B (DOTOXMMUYECKOM PEAKTOPE MCNONbL3YETCH
KoHburypauma «kapycene» [12], [31], [32] (cm. npunoxenuve ). Kpome Toro,
«Kapycene» YacTo WCNONb3yeTcd B Ka4ecTee BTOPOW 3KCNEpUMEHTANbLHOW
YCTAHOBKKM - Tak Ha3biBAEMOW «ONTHMYECKOW cKambWr», obcywaaemon B
npunoxeHuy [. Opyrod npMmep skcnepuMeHTansHoOW YCTaHOBKM NpuBeneH
B [24]; npuMep 3kCNepUMeHTanLHoN YCTaHOBKK ONA YNaBNUBaAHWUA NETy4ux
KOMMOHEHTOB NpUBeaeH B [27).

8.5 Opyroe choTonMTUYecKoe obopyaoBaHWe U peakTUBLI

£.5.1 @oTonuTH4eckuid npubop ekNoYaeT B ceda:

8511 Ontuyeckme AYBAKA (KIOBETbI) W3 COOTBETCTBYHOLLETD
MaTtepuana (0bbl4HO KBAapUa) M ANWHOW ONTUYECKOro NYTM ANA M3MEepeHMA
Y®-euaumMoro cnekrpa.

8.5.1.2 CooTtBeTcTByWOWWE ONTUYECKME UNBETPEI ONA  OTCeYeHWs
nany4eHna Hke 290 HM 1 Boiwe 800 HM.

8.51.3 Ecnv npn onpegeneHWM KBAHTOBOMD BbiXO4a WCNONL3YETCH
MOHOXpOMaTHYeCcKoe M3nydYeHre, ANA BoldeNeHWA KenaTensHon ANUHbI
BOMHBEI J0M#HA WCNONL30BATLCH COOTBETCTBYOWAA cucTema douneTpoe [12],
[29]. MoHOoxpomaru4eckoro Wany4eHWa nNpy  MenaemoW ANWHE BONHLI
MOMHO OOCTUIHYTE C MOMOLWBH MOHOXpOMAaTopa B CcOYeTaHMw  C

nogxogdauiim ACTOYHUEKOM NONMXpoMaTU4ecrorg ceeta, Takkm Kak pTYTHEA
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WNM KCceHoHOBaA ayroeasa namnel. [lpumep npueMnemMol ONTUYECKOW

CKambW NpueeneH B npunoxeduy . PUNeTpel ANA BblgeneHus ANuH BOMH
313 Hm 1 366 HM NpY MCNONBL30OBAHWK PTYTHOW OYIOBOW Namnbl NPUBENEHLIE
[12].

8514 CneuMancHO CNPoOEKTUPOBaHHLIE peaKUuWOHHBIE KHOBETbI/
OTONUTUYECKHME KIOBETBI ANA NOMELEeHWA MCNBITYEMbIX PACTBOPOB (OnA
obny4YeHua U TEMHOBOIO KOHTPOMA) W XMMWUYECKMEe aKkTWHOMETPLI, ecni aTo
Heobxogumo. PekomeHayeMel martepuan - KBapu,

8.5.1.5 Cooreetcreylowee obopynoBaHwe, CNpOeKTUPOBaHHOE OnNA
pasMmelleHns  WCTOYHWKA ceeTa, wuneTpos, obpa3uos, [epwartened,
pPEeaKUMOHHBIX COCYO0B/AKTMHOMETPOE, a TaKkke (POTOXMMWYECKOro peakropa
«KapycensHoro» Tuna. Heckonbko COOTBETCTBYIOWMX NPOEKTOB NpUBEaeHbl
B npunoxexnn .

8.5.1.6 PotomeTp WNW CnNekTpanbHbld pagvoMeTp ONA WaMepeHus
hOTOHHOMD M3NYYEeHWA B 3AaBMCUMOCTH OT ANMWHbI BONHbI.

8.5.2 ©OTONUTUYECKWE PEAKTHUBbLI BKMIOYAT!

£.5.2.1 Bce ucneiTyeMble BEWECTEA W BOAA, MCNONb3YEMbIE NPU
HaydeHUM npamoro oTonK3a, A0MEHb UMeTe Keanudwukauuw ocobow
YUCTOTH (0.c4.) W ObiTe CcBOBOOHBIMM OT NMOOLIX NOrMOWAKWKWE W
DOTOCEHCHMBUNMINPYIOWMX XMMHUYeCKMX coeguHeHnn. Hanpumep, B  [2]

pexoMeHOyeTca WMCnone3oBaHWe BOObLI OANA peakliid B COOTBETCTBMKM CO

cTaHOapTom ASTMTypellA  (AmericanSocietyforTestingandMaterials,
47
FOCT r0cCT32434-2013 Crpatuua: 55/151

G ((H]|idl GostExpert.ru


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

MOCT 32434-2013

AmepurkaHckoe oDLWECTBO NO WMCNLITAHMAM W Martepuanam), onucadHbIM B
ASTMD1193-99 «CranHgaprHan cneuwdukauMa ANA Bofkl ANA PEaKTUBOB»
{cM.  npunoxedne B: Cpenctea AnA NpoBeeHWMA  WMCNbITAHWEA).
Keanudpurauma eogei»  «Milli-Q» asnaetca ogHMM M3 NpUMMepoB BoObl C
kpanudpukauymert ocobol  4ductoTel. B HacToAwem craHpapre  Bogy,
WMCNONb3YEMYH NPKU NPUrOTOBNEHMKW MATOYHbIX, TecTUpyemblx W BydepHblx
pacTBOPOB, OTHOCAT K KBANWMKAUKK «4MCTan Boaas.

8.5.22 B kadyecTee akKTMHOMETPa WCNOMNL3YIOT COOTBETCTBYHOUIWE
XMMHUYECKME peaKTUEDI.

8523 [dom#Hbl KMCNONB3OBATLCA  COOTBETCTBYWILWE  BOOHbIE
OydepHble pacTeopkl, Takwe kak doctatHele ¢ pH 7, auetatHeie c pH 4 ©
OopatHele ¢ pH 9, KOTOpbie Takke WCNONL3YIOT NPM  WCCNEeA0BaHWMK
rMaoponuaa. QocdatHble bydepHble pacTBOpbl, Kak npaevno,
peKoMeHOYHTCA ONA vccnegosadua npamoro dotonuza [2], [12], HO OHK
OXBATLIBAKT TONbLKO AWana3oH aHadeHwd pH or 5 go 8. Cnegyet BbiTe
OCTOPOMHBIMK NPWU MCNONB30BaHKMKW dpochaTHeIX BydepoB, NOCKONBKY
OHW MOryT cnocoBCTBOBATE NPOABNEHMIO KaTanuTuYecknx aderTos.

8.6 AnanuTuyeckoe obopynoBaHWe U XMMHU4YECKWE PeakTUBLI

86.1B oononHeHwe K cTaHOoapTHOMY nabopaTopHoOMy
obopynosanuio Tpebyertca cnegylowee obopyoosaHve:

8.6.1.1 CnextpodhoTomeTp Ansa cbopa cnekTpancHblx OaHHbIX B Y§-

BEMOMMOM AvanasoHe ANUH BOMH. Hanpumep, OAHONY4YeBOK
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cnekTpodoToMeTpUdeckid npubop C©  OWOOHOW  MaTpuuen, KOTOpPbIA

obnagaer BbICOKOW YYBCTBMTENLHOCTEKY WM nNozeonser OwicTpeld cbop
uMpoBLIX  CNEeKTpaneHbLIX OaHHbIX AONS  onpefeneHwa  3HaYeHWH
NOrNoLWeHKs.

8.6.1.2 CooTeercreylolMe aHanuTtu4eckne npubopel ANA MaMepeHus
KOHUEHTRAUWKM  WUCNBITYEMBIX — XMMW4Yeckux  Bewects B obpasuax,
nogeepragmMelx  0BNyYeHWo W TEMHOBOMY  KOHTROMK, Hanpumep,
BbICOKO3(PEKTUBHLIM XUOKOCTHEIM Xxpomartorpad (HPLC), rasoknaKoCTHLIN
xpomatorpadg (GLC), ebicokoaddpekTUBHBIA TOHKOCNOWHBIA Xpomarorpad
(TLC) u apyrue.

8.6.1.3 CooTeercreyiowmre npubopel aONa  waeHTUUKaLWK
XMMHUYECKNX BELLUBCTE, Takne Kak macc-cnektpometpsl (MS), MMAKOCTHBIE K
razoBele xpomatorpagbel € MAaCC-CNEKTPOMETPUYECKMM  OeTeKTopom
(HPLC/MS, GC/MS, LC/MS), MK-®ypee cnexktpomeTpel (FTIR), AMP-
cnekTpomeTpel (NMR) u op.

8.6.1.4 Ecnu MCNONb3yKTCA MCNbITYEMBIE XMMUYECKME BeLlecTBa C
paguoakTUBHOW METKOM, OONHHBI NPUMEHATLCA HUAKOCTHbIE
CUMHTUNNAUMOHHBLIE CYBTYMKW WM paguoxpomartorpadguyeckue Npubopel.

£.6.1.5 CooTeeTcTBYHIWAA annapaTtypa ANA 3KCTPaKLUWK.

8.6.1.6 ObopyoosaHve ANA CTepunM3auny peakuMOHHbIX COCyOoB M
OpYron CTEeKNAHHOW Nocydbl, MCNONB3yeMon aAns NpUroTOBNEHUS MaTO4YHbIX

W TECTUPYEMBIX PACTBOPOB.
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8.6.2 XMMWYBCKME PEAKTHUBLI.

8.6.21 XuMudecknme BelecTea KeBanudukauMm «peakTWBHaSA
4YUCTOTan (X4, 0CY) M PAcTBOpPLI, He cofep#awme doToceHcnBUnMaaTopoe.

8.6.2.2 CUMHTUNAUWOHHAA MWOKOCTE (ANA XMMWYECKWX BeLlLecTB C
pPanuoaKkTUBHOW METKON).

9MeTogonorMa MCNbITAHWA

9.1 Ycnoeua npoBegeHHUA UCNbITAHWUKA

9.1.1 TemnepaTtypa ona NpoeedeHWA QOTONW3a MOXET BAPbUPOBATL
B npeaenax 10°C, Ho Npw aToM AOMKHA HAXOOUTLCA B AMana3oHe
23-27 “C (25 + 2°C), 1 NOCTOAHHO KOHTPONMPOBATLCA.

9.1.2 MameHeHwe 3HadeHwd pH DBydrepHblX pacTBOPOB HE OOMKHO
npeeelwaTe 0,2, 3HadeHwe pH OOMKHO KOHTPONWMPOBATLCA B XOOE
WCCNeA0BaHUA, 8CNK 3TO BO3MOXHO.

9.1.3 PacTtBopbl ANA TEMHOBOTO KOHTPONSA OOMMHBE WCNONB30BATLCH
ans onpegeneHvsa  KBaHTOBOIO BbIXO4a W WMCCNegoBaHWi  NpPaMoro
doToNM3a, W OONHHBl XPaHWTLECA MPM TOW Me Temnepartype, 4To W
obny4yeHHble obpazyb.

9.2 [MMpooonkuTeneHOCTL WCCRnegoBaHuA, oTOop npob, W

NMOBTOPHLIE UCNbITAHWUA

9.2.1 [HeBHOW cONHeYHbLIW CEET B paMKkax HACTOALWEero craHpapra
onpefenAeTcA Kak AseHOaUaTW4acoBOW Nepwod cBeTa B CYTHW, nNepwog

TEMHOTEI Take COCTaBNAET ,ElEEH,EI,BLl-EITHLIEIEDBDﬁHE‘pHG,H, B CYTH.
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9.2.2 Npogon#mTeneHOCTE MCCNeaoBaHMAa QomkHa OblTe ADCTAaTO4HOM

ona  onpegeneHus DT75 wcneiTyemoro esewectea (gesa nepuoga
nonynpespalieHda,  ecnd  CHUMXeHWe MCNbITYEMOro  BELeCTBa
COOTBETCTBYET peakunu Nepeoro nopsaka), W (ecnv nNpUMeHuMo) ans
obpa3oBaHWa M CHUMEHWA OCHOBHbIX NPOOYKTOB NpeBpaleHns, NoKa OHW
HE OOCTUrHYT <25%  MakcMMmaneHOW KOoHUeHTpauwn. Tem He MeHee,
MaKcMManeHas nNpoaoNKMTENBHOCTE  WCCNEeaoBaHWA HE&  OOMKHa
npeepiwate 30 cytok obBny4eHWA CONHEeYHblM CBETOM B TEYeHWe
COOTBETCTRYIOWEro Ce3oHa, W MNpOBOAWTBCA B COOTBETCTBYIOLLIMX
reorpaM4yecKnx LWWPOTax.

9.2.3 Ha ocHOBaHWMW ypaBHeHWA (7), OTHOCALWErocs K MOrnoweHuo
(POTOHOB  MCNBITYEMBIMK - XMMWYECKMMK  BellecTBami, MakcuMansHas
NpoagoMNKUTENEHOCTE nccnenoBaHua NpPAMOro thoTonuaa (c
WUCMNOMNb30BAHWEM HENPEepLIBHOMO 0Bny4YeHUsa KCEHOHOBOKW Namnon), KoTopas
akBumBaneHTHa 30 cyTkam conHewHoro obBnydeHusa, AomkHa ObliTe MWL
HECKOMNbKO OHEeW, 4TO W NpefcTaeneHo ypaeHeHwem (cm. [NpunoxeHwve 2,

NpouaBoHble BolGpaHHbIx ypaBHEHWRA):

30 Dcen Eggg gxly (7)

2,3 lyenon L3o0falos

max. direct photolysis duration (d) =

raemax. directphotolysisduration (d) - makc. npogon#UTeNeHOCTE NPAMOro
coTonunaa (cyT);

30 - 30 cyToK conHeYHoro obny4eHus;
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Deay - TONwwMHa  obny4aemMol KIOBETHI, CM, paBHas OTHOLLEHWIO
obvema obnydaeMon KIOBETHI K NNowagn NnageHua ManyJeHuns;

lignon - ANWMHA ONTUYECKOro NyTM B KOBeTe, NoABepragmMon
oBNy4YeHWH KCEHOHOBOWM NamMnNon, CM;

E; - MONAPHLIA OEBCATAYHBEIR KO3MEUUWMEHT NOrMOWeHWA NpyU ONUHE
BONHBI A.N MONL ' cM

gy — NNOTHOCTE NOTOKA (MOTOHHOID WM3NYYeHWA, B KONWYECTBEHHOM
BblpaXeHW1, NpW UEHTPUPOBAHHOW ANWHE BONHbl A C WHTepsanom 1
HM,MMONb CM = cyT ',

L, — cpenHecyTO4YHOE 3HAYeHWe NMOTHOCTK CONHEeYHOro DOTOHHOID
W3NYy4YeHWA, B KONUYECTBEHHOM BbipaXeHUKn, Npyu UeHTPUPOBaHHOW ONWHe

BOMHEI A B MHTEpBane AnNWH BonH AA MMONG cm= cy"r'1.

Mpumeywadue - [na NpAMOYroNsHOW KKBETE Yned ypaeHeHna D..lenon
coKpalwaeTcA, noToMy YTo Lo = Do O0OHAKED 3TO HEBEPHO ONA WWNAKW MMECKMX
paLy i ¥ AEALT el fnl p anA | HOp

KHIBET [12).

924 Xota W3 ypaeHewna (7) cneayer, 4TO NpW NpoBEOEHWM
KOHKPETHOro aKkcnepuMMeHTa CylwecTByeT BO3MOXKHOCTE Belbopa hoTOHHOIo
W3Ny4YeHWA, WCXOOALWEero oOT KCeHOHOBOW Mamnbl G UNbTpOM,
npakTu4eckne  coobpaweHWs  HecKoNbKD  OrpaHMYMBaeT  AManasoH
WMcnonb3yemMoro ManydeHua. Kak npasuno, pekomeHOyeTcs perynupoBaThb
DOTOHHOE Many4YeHWe, MCXoOALWee OT KCEHOHOBOW Namnbl, Takum obpaaom,

4T0BbI OHO BbING CONOCTABMMO G CONHEYHbIM M3ny4veHnem I:B nonfedes onAa
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HENPOAONMUTENBHBIX MCCNEA0BAHWA MNW, B cpedHeM, B TedeHne 24 4yacos

OANAWCCNEea0BaHWA OT HECKONbKMX OHEW 00 HeCKonbKux Hegene). MpuuunHa
3aKknoYaeTcs B TOM, YTO WMHTEHCMBHOCTb MANY4YEHWA B 3JKCNEepUMeHTe
O0MKHE WHULWMPOBaTe (DOTONMWTUYECKWE NPOUECCHl, KOTOpbIE MMenu Dbl
MecTo npu oBny4eHuK ecTecTBEHHbLIM CONHEYHbIM CBETOM, 8 He Bbi3biBaTb
O0NONHWTENBHBIE  OTONMTWYECKWE npouecckl. Kpome TOro, ecnu
WCXOOHbIE BellecTBa noABepMeHbl rMOponuay NpM 3KCNepUMeHTansHOM
3Ha4eHuMM pH, a npoaykTel rMApPONM3a Tawxe nogaalTcs NpAMOMY
poTONM3Y, AON#KHO BbiTe NpegoCTABNEHO BpemMa AnA ux oBpa3oBaHuA.
9.2.5 Yrobel onpenenuTe Heobxogumoe qMvcno npob W CpokM Mx
oThopa, mMoryT BblTe BINOMHEHLl NpedBapuTentHbleé WCCNenoBaHuAa ANA
onpegeneHna napaMeTpoB McnelTadHua.  [Ana npoBedeHua NUHEeWRHOro |
HEMNWHEWHOrO  PEerpecCcHMOHHOrD  aHanu3a OaHHbIX 0  TecTUpyeMblx
XMMWUYECKMX BeLLeCcTBax, OTHOCALWMWMXCA K 3aBepllalolwemMy WNM BepxHemy
YPOBHID WCNbITAHWA, MWHWUMAaNbHOE YWCNO nNoNyvYeHHblXx Npo6 OoMmKHO
COCTaBMATE NATb WNW CE8Mb, COOTBETCTBEHHO. Hawbonblwee yvcno npob
oTBWpAaBTCA, Kak NPABMNO, B TEYEHWE NEepBOM YacTW MCCNeNoBaHua, Koraa,
KaKk npaBwno, OTHOLIEHWE CepuM KOHUEHTpauwid KO BpemMeHw  AnA
WCNbITYEMbIX XMMWYECKMX BEULeCTB AenAeTcA Hawbonewwm. [Ana Gonee
TOMHOrO onpegenedHna CcropocTen obpasoBaHWA W CHWHEHWA OCHOBHBIX

npoayktoe npeobBpazoBaHua ducno otobpadHbIXx npoB, kKak npaswno,

OOMEHOD DBITE ﬁﬂﬂbLUE, 1] pacnpegengHo Ha BCemM
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npoTsxeHuuuccnegoeada. Yueno otbopa npob moxer ObiTe MEHbLUE NpK
onpedenedHu napameTpoB WCCNenoBaHWA  WNW ONA HWKHEero YpPoBHA
WUCMBITAHWUIA.

9.2.6 MoxeT ucnone30BaTeCA anWKBOTHAaA Bbibopka vnK Beibopka c
npMMeHeHMeM 3aliWTHBIX Mep. Boibopka uenbix kKweet gnAa QoTtonusa c
NpUMeHEHUEM 3aLWMTHBIX Mep (sacrificialsampling) 4acTo
npegnodTHUTENsHee, JYem oTbop anWKeoTbl TECTUMPYEMBLIX pPacTBOPOB ONA
Kaxgoro epeMeHy BolDoprd. MNpuyrMHa B TOM, 4TO BeIDOpKA C NPUMEHEHWEM
3aWMTHBIX Mep nomoraeT noaaep#uBaTe AacenTUYecKWe YCNoBMA W
noasonAeT onpefennTs BanaHc mMacc ANA Kawaoro BpemMeHW BbIGopHM.
Mcnonb3osadve BbIGOpKKM C NPpUMEHEHMEM 3aALLWMTHBIX Mep, Kak npasuno,
HeobxoOQWMMO B Tex cnydanx, korga HeoGxogMmo onpedenaTe BanaHc macc,
a TawKe Korga MonbiTyeMble XMMWYEeCKWe BelwecTe WWNM WX NpoayKTbl
npecbpa3soBaHna ABNAKTCA NeTYyYUMM WMKMNKM B 3HAYUTENBHOW CTeneH!
nornowakwTca QoToNMTUYECKMMK KloBeTamu [5]. JancHeWwee onvcaHwe
oTbopa npob B HacToAWeEM cTaHgapTe OygeT B DonNblen CcTenedH CBA3aHO
¢ ortBopom npob Cc NpUMEHEHWEM 3aWWTHLIX Mep, Ho oTOop anvkeBoT npob
M3  Bonbwux oBnNyYeHHbIX peakuMOHHBIX COCYOO0B, WNM COCYOOB,
npegHasHa4YeHHolX ANA  TEMHOBOIMO  KOHTPONS, MOMET  CYMTaTbCA
npyemnemMeim 4o Tex Nop, MNoKka nonydYeHHeld BanaHc macc ABNAETCA
ajeKBaTHbIM W Hagnexawwum obpazom nogoepxMBalnTca acenTu4eckue

ycnoeua oTbopa.
54

[OCT 32434-2013 CrtpaHuua: 62/151
GostExpert.ru


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

rocTt

rocT 32434-2013
9.2.7 Ana toro, 4tobel onpegennTe BapnabenwHOCTe W YMEHBLUWTE

HeonpeaeneHHocTe Npwu onpefeneHu  KUHeTUYEeCKMX napameTpos,
pEKOMEHAYETCA NOBTOPEHWE 3KCNepumMeHToB ¢ obnydeHwem obpasuos M
TEMHOBLIM KOHTpONeMm He MeHee apyx pas. OaHako HeonpeLeneHHoCTE Npu
onpeaeneHu KMHeTUYECKMX napameTpoB MoxeT DblTe YMeHbllEeHa nyTem
YBENWYBHMA YUCNa MHTepBanoB Npw oTbope npob B KaXKO0M 3KCNEpUMEHTE,
ocoDeHHO KOrga onpegenaT CHKOpOCTe peakuwi obpasosaHMA W pacnaga
OCHOBHBIX NPOAYyKTCBE npeepawedHws. B takumx cnydasx moxeT BoiTb
O0CTATOYHO MUHUMANBHOTO YMCNa NOBTOPHBIX ONpeaeneHui KMHETHYECKUX
napameTpoB. Y4uTeiBas 0ObIYHO CYLLECTBYWLWMWE OrpaHWYeHHbIE pecypchbl,
npy paspaboTke npoekTa McCcnNegoBaHWs OOMKHbel DbiTh B3BeLUEHbl BCe
NNKCE W MMHYCLI NOOX008, CBA3AHHOIO C NOBTOPEHWEM 3KCNEepUMEHTOB, W
noaxona CBA3AHHOMO C  yBenvdedHwem 4ducna otbopa npod® B xonoe
KCMepuMeHTa.

9.3PacueTtsl

MNpoeeneHve pac4yeToB HA OCHOBAHWMKW YPaBHEHWMA KWHETHMKW CKOpPOCTH
ofpazoBaHMa W pacnaga OCHOBHbIX  QOTONPOAYKTOB — ABNAKTCA
HeobazaTeneHbiMW. Heobxoaumele pacyeTel C UCNONb30BAHWEM YDaBHEHWA
HEMNWHEWHOW perpecci MoryT GbiTe NErko BbINCNHEHE! C MCNOMNbL3OBAHWEM
CYLLeCTBYOWMX Tabnuy Wwunu cTaTUCTUHECKMX NpOorpamMm.

9.40npepeneHe NNOTHOCTM MOTOKa ((POTOHOB, WM3Ny4Yaemoro

KCeEHOHOBOW OYroBOM Namnou ¢ punsTpamu
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9.4.1MnoTHoCTe noToka (POTOHOB NpM O3HHOM WHTepBane ONWH
BOMH, M3Ny4YaemMblX KCEHOHOBOW OYTOBOW NMamnod ¢ QUNeTpamMd, MOXEeT
ObiTb ONpeaeneHa ¢ WCNONb3OBAHWMEM AKTMHOMETDOB C HWM3KOW W/ Wnu
BLICOKOW ONTUYECKOW NMOTHOCTLKD WK, NPeanoYTUTENBHO, B COYETAHMK CO
cnekTpaneHslM  paguomerpom  [33]. lMNpermMmyllecTBOM WCNONbB30BAHWA
cneKTpaneHOro pagvoMeTpa  Ons  onpefenedHnus  NNoTHOCTM  NOToKa
hOTOHOB NpK JaHHOM WHTEepBane ANWH BOMNH ABNAETCA TO, 4TO, B OTNWYME
OT akTUHOMETpa, OH He Tpebyer 3ameHsl. OoHaKo paguoMeTpbl SBNAKTCA
NOpOrocTOAWMMKM M He BCerga nerko AocTynHbimu npubopamu. Kpome
Toro, fgaxe ecnd ofblYHO CnekTpanbHbiA pagvuoMeTp WCNonb3yeTcs Ana
onpefeneHia NNOTHOCTKM NoToka (QOTOHOB, ero cneayer NepuoduMYecku
kanubpoBaTe € MCNONb30OBAHWEM pe3ynNeTaToB onpefeneHMA  3Tou
XApaKTEepUCTUKK, NONYyYeHHbIX C NOMOWbLK akTuHomeTpa. Kanwbpoeka
HeobxoOouma, NOCKONBKY CYLWecTByeT pasnuyve Mexgy nNoBepxXHOCTLH
3KCMO3ULKMK CNeKTpaneHoro paguoMeTpa W TakoBoW ANnA hoTonMTUYeCcKux
KHOBET MNK TpyDoK, NoMeleHHbX B akTUHOMETPLI [33].

94.2 lNMpw onpegeneHWM KOHCTaHTEI CHKOPOCTW NpAMOro dotonuaa
Nepeoro nopAgka akTUMHOMETpa C HW3KOW ONTUYEeCKOW NNOTHOCTBH C
WM3BECTHBIM KBAHTOBLIM BbIXO4OM B 4YMCTOW BoOe B (DOTONWTUYECKOW
kogete, obny4yeHHoW MOHOXPOMATUYECKOM  W3Ny4YeHWem, NNoTHOCTb
nagawowmx GOTOHOB NpW  ONMHE BOMHBI  W3Ny4YeHws moxeT OblTb

onpegeneda w3 cnegylwero ypasHeHus [33]:
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1 Dt‘EH kd}.[acrj (8)

I oA (xemon) — 2

r3 I:m:@-rlnﬂ 'i]actr Eﬁ[ﬂcr] F

rae lg, - NNOTHOCTE (DOTOHHOMD M3NYYEHWA, B KONWYECTBEHHOM BbIPaXeHWH,
NpW UEHTPUPOBAHHOW ANMHE BOMHBlI A C MHTepeanom 1 HM, MMONb cM™
oy,

Kasjaey - KOHCTAHTaA CKOPOCTW peakuuu npamoro doTonuia NepeBoro
nopanka, cyT ', Nony4eHHas ¢ NpUMEHeHHeM aKTMHOMETpa, NogBEeprHyTor
MOHOXPOMATUHECKOMY M3NYYeHWIo NpW ANWHE BONHGLI A;

Dy — KBAHTOBBIW BLIXOA aKTUHOMETPA;

Epaci—  MONAPHBLIA - AeCATWYHBLIM - KO3 UWLMEHT  nornoweHus
aKTMHOMEeTpa NP1 ANUHE BOMNHbI A, M MONb ' cM '}

D.. - TonwuHa obnyy4yaemon KIBeThl, pABHAA OTHOLLEHMWID
obbvema obnydaemMon KIOBETHI K NNowann nageHna ManydeHuns, cM;

lisnan - AONWHA ONTWYECKOTO MYTW B KIOBeTe,  NoOBepraeMon
MOHOXpPOMaTHYeCKoMy oBNy4eHnio, oM.

9.4.3 YpasHenve (8] paeT BO3IMOMHOCTE ONpPEOEnWTE MMOTHOCTb
noToka QOTOHOB TOMNBKO NPM OOHOW ONWHE BOMHBI, HO OHO MOMeT ObiTh
WCNONL3I0BAHO ONA onpefeneHWs KOHCTAHT CKOpPOCTHM npamoro doTtonuaa
noa BO3OEWCTBMEM MOHOXPOMATHYECKOrO M3NYYeHWA  C NpUMEHEHWEM

OOHOM WNM HEeCKONbKWX akTUMHOMETROE C HWU3KOW ONTUYECKOW NMNOTHOCTBIO.

OI’I[}E,EI,EJ"IEHHE MACTHOCTA NOTOKAa ﬂ]DTDHDB Npy HECKONBKWX pPainHYHbBIX
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ONMHaX BOMH B npegenax BeIDpaHHOro guanaszoHa ANWH  BOMH,
O0CTATOYHO NPOBOAWTE C MCMNONbL3OBAHMEM KCEHOHOBOW Namnbl, Tak Kak
NNOTHOCTE MNOTOKa OTOHOB 33aBWCWMT OT ANWHbI BONHbI.  [OCKONbRY
NNOTHOCTE MOTOKa OTOHOB, WanydYaemoro KCEHOHOBOW nNamMmnon ¢
uNbTpaMM, 0QHOPOOHAA, MOMHO NEerko OCYWEeCTBUTE MHTEPNoNnAUWK  Ha
OCHOBAHWMW W3BEBCTHOW NNOTHOCTM (POTOHHOrOC NOTOKA NPWU  PasnNUYHbIX
nnuHax sond [33).

944 lpu onpegenedHW KOHCTaHTBlI CKOPOCTW peakuny NpAMOoro
doToNM3a HynNeesoro nNOpAdka noj BO3AEWCTBMEM NOMNMXPOMATHYECKOro
HManyy4eHus C WCNONbL3OBaAHWMEM  WM3BECTHOMO KBAHTOBOrMD  BbiX0Oa
aKTUMHOMETPa C BbICOKOMW ONTMYECKOW MNNOTHOCTeKY B YWMCTOW BOOE G
POTONUTUYBCKOW KIOBETOW, 00ny4YaemMoW KCEHOHOBOW nNaMnowW, cyMma
3Ha4YeHWH NNOTHOCTWM Najawlers NoToka ¢OTOHOB B AWana3scHe cnekTpa
nornoweHMa akTuHomeTpa Bolwe 290 HM moxeT ObiTe OnpegenedHa Ha

OCHOBaHWW cnegywero ypasHeHua [33]:
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(npr = 290 Hm);
Afinal = KOHEYHAA ONWMHABOMNHEl NOMMOWEHWA aKTUHOMETPa
(npwu = 800 HMm);
lgs = NNOTHOCTE NOTOKA (POTOHHOTO M3NYYeHWs, B KONTMYECTEEHHOM
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BblpaMeHM, NpU UEeHTPMPOBAHHOW ANWHE BOMHbI A C WHTepeanom 1

HM,MMONB cM 2 cyT ;

D.., - TonwwHa obnyyaemoW KKBeTkl, pABHAA OTHOWEHWK obbema
obny4aemon KIoBeTEl K NNowanw nageHna Many4eHus, cMm;

Pyt — KBAHTOBLIW BbIXO4 aKTMHOMETpPA;

Kaajactyzeroordery - KOHCT@HTa CKOPOCTW peakuwn npAmoro dgotonusa
nepecro  nopsagka, nNony4YedHHas C©  NpUMEeHeHWeM  aKkTUHOMeTpa,
NoaBEPrHYTOMO MOHOXPOMAaTHUYECKOMY MW3NYYeHW NpW  ANWHE  BOSHBI
Amone n” eyt .

9.4.5 MNMpu wvcnone3oBaHuM Bonee OOHOMO AKTMHOMETPA C BbICOKOW
NNOTHOCTEID © MOMNOCAMW NOMMOLWEHWA NPW PasHblX ANMHAX BONH, MOXEeT
ObiTe ONpegeneHa cyMMma 3HadeHMi NNOTHOCTW NOTOKOE (HOTOHOB B
npepenax wabpadHHoro gManasoHa, BNoYas guanazod or 290 no 800 Hm.
NogpoBbHoCTH NpoBedeHWMA JKCNEepUMEHTOB ANA OnpejeneHWs NMoTHOCTH
notoka ¢OTOHOB € WCNONL30BAHWMEM KCEHOHOBBLIX Namn, a Takke
npoueaypsl ANA MX KAanNWBpoBKK, NpUBeNeHbl B cobinkax [19], [33], [34], [35].

9.5MpoeegeHue UCccnegoBaHWA NnpaAmoro cpoTonMia

9.5.1 YpoeeHb 1 — TeopeTuuyeckoe paccMOTpeHUe

9.5.1.1 Y®-BuaMMBIE  CNEKTPbI NOrMoWeHna  MCNbITYEMOro
XMMHWHECKOrD BelecTBa, KOTOPOE He MWOHM3WMPYIOTCA B 3HAYMTeNtHOW
CTEeneHW B guanasoHe 3HaveHM pH oT 4 0o 9, OONMHBI M3MEPATLCA TaKHe

B npenenax pH 4 - 9, nockonbKy B 3TOM CNy4Yae CKOPOCTb MMOpONK3a,
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CNW TAKOBOW NPOUEce MMeeT MecTo, CEefeHa K MUHUMYyMY. Ecnu gadHoe
XMMHWYECKOE BELWecTBO HABNAETCA YCTOMYMBBIM K abuoTuyeckomy
rMaponuMay, cnexkTp non#edH vamepateca npu pH 7. 3Havenwe pH, npwu
KOTOpOM NpoBOaATCA MccneaoBaHWA npAMoro hoTonuaa C
WCNONbL3IOBAHWMEM HEWOHHOID TecTUpPYeMOoro XWMWM4YecKoro BeLlecTsa,
non#Ho BeITe Takum e, kak pH, npv kKoTopoMm onpenenseTca ChekTp
nornoweda.  Y®-BuaMMbIe  CNEKTPbl  NOMOWEHWA  WCNbITYEMOro
XMMHUYECKOro BeLLecTBa, KOTOpOe 3aMmeTHO MOHM3WpyeTcA B npegenax pH
oT 4 oo 9, fonKHe!l MaMepaTeca npu pH 4; 7 1 9.

9.5.1.2 DOneKkTpoHHbIE  CNEKTPbl  MNOFMOWEeHWA  MCNbITYEeMOoro
XMMWYECKOro BellecTBa AON#HbI BbiTe NOMNy4YeHbl B COOTBETCTBEYHILLMX
pacTeoOpuTENAX NpM MabpaHHbIX 3Ha4eHuAx pH Ha cnekTpodoToMeTpax ¢
BO3AMOMHOCTBHY perucTpaunK Y@-BMauMblX CNEKTpoOB B AuwanasoHe 290-
800 Hm. MNockoneky NoNocel NOrMNOWEeHWA MHOMMX XUMWYeCKWX BelecTs
MOryT WHOrga pacnonarateca sbnuam kpas coBGCTBEHHOro NOrnoweHwus,
obpasyna Tak HasblBAEMBIA XBOCT NPW ONWMHax BONH Boiwe 290 Hm, TO
peEKOMEHOYETCA PermcTpupoBaTe cnekTp nornowednsa Ha 30- 40 Hm Huxe

290 Hm.

MNpumedanme - [pousgypa perncTpauMy, OUEHKW  MBKCUMYMOE  NONoc
NOrMOWEHWA, WWPKMHBLI NONOC NOMOLWEHWA W ONPefeneHia MONAPHOro NeCcATUYHOID
KoadduuueHdTa nornowedws  onucoieaeTca B Pyeoeoactee O3CP 101 (OECD

Guideline 101).
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Ans  nonyyeHuA anekeaTHOro CnexTpa nornoweHWs, ¢ Uensio

yBENWYEHHMA pPacTBOPMMOCTHM  WMCNBITYEMONC XMMWYeCcKOro BewecTsa,
wHorga moxeT ObiTe HeobXoAWMMO WCNONbL30BaTh BOAHbLIE pAacTBOpPLI
MeTaHona, aradona  WnK o auetoHuTpuna.  PexkomeHgyetca Takwe
npoeegeHwe perdcrpaummn Y@-BMOMMBIX  CNEKTPOB  TeCTUpyeMblX
XMMHMYECKMX BELLECTB B YACTBIX COPacTBOPHUTENAX.

9.5.1.3 Ecnu ucneltyemoe XMMWYECKDe BellecTBO NOrnowaeTt Bbile
290 Hm (A 2 290 nm), 8 UMEHHO BbilWe rPaHWUbl ANIMH BOMH CONHEYHOro
Manyd4eHua y noeepxHocTn 3emnw, ¢ L;> 10 n monb ' cm’, paccuyutats
MaKCHMAaNLHO BO3MOMHYID CKOPOCTE peakudd npaMoro oTonu3a MOMHO

NPy AONYLWEHWW, YTO KBAHTOBBIA BbIXO[ DABEH €0WHULE B YpaBHEeHWW (6)

[2]:

A=A00
L, 1

kd{ma{;: 2 Eala, (10)
A-290

fﬂEkd.:maxJ = MakchmManbHO BO3IMOMHAaA KOHCTaHTa CKOpPOCTH peakukM

npAMoro dyoTonuaa, cyT |

£,- MONAPHBIA OABCATHYHEIA KOM@UUWEHT NOrMNOWeHWA Npy ANMHE
BONHBI A.N MONb | cm'1;

L, - cpeaHecyToYHOE 3Ha4YeHWe MNOTOKA CONHEeYHoro oTOHHAOM
WANYYeHWUA NPy UeHTPMPOBAHHOW ANWHE BOMHBI A B MHTEpBane OnvH BONH

AA, B KONWYECTBEHHOM BbIPaMeHWH, MMONb CM ™~ CyT .
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9.5.1.4MNpn pac4eTe MakCMManbHO BO3MOMHOW KOHCTAHThI CKOPOCTH
peakuun droTonunaa, cpefHecyTOYHOE 3Ha4YeHWe nNMNOTHOCTH NOTOoKa
COMNHEYHOro MOTOHHOrC WanydYedua L,, nogctaeneHHoe B ypaeHeHue (10),
ODMKHO (NpeanoYTUTENBHO) COOTRETCTEBOBATE NEeTHeMy ceaoHy W 40°-50°
reorpaMYeckol WWpoTel. 3Ha4enna L, moryT BeiTe nNonydedel M3 Tabnuu,
npueeneHHeIXe ccoeinkax [2], [12], [18]. B kayectBe aneTepHaTWBLI
vcnone3oBaHua  ypaedHedua (10} W Tabnuuel co  aHadeHuamu Ly,
MaKCMMAaNbHAA KOHCTAHTA CKOPOCTM peakudd NpAMoro oTtonuaa Momer
ObiTb paccuMTaHa nyTem  BBEAEHWMA  MONAPHOrC  OecATUYHOro
koadphUUMEHTa NOMMOLWEeHNA M KBAHTOBOrMo BbiXOAa, PaBHOro eauMHWue, B
Takve KoMNbOTepHble nporpammel, kak GCSOLAR [18] unn ABIWAS [19],
[20].

9.6 KpuTepun ANA NPUHATUA pPeLUeHWA O Nepexone Ko BTOpoMYy

YPOBHK UCCnegoBaHWA

9.6.1 OnpenensnT MakCMMansHO BO3MOMHBIE KOHCTAHTLl CKOPOCTH
peakuMn npamoro doTonuaa MCNBITYEMBIX XWUMWYECKMX BeELWEecTE B
NPUNOBEPXHOCTHBIX  NPO3PaYHbIX  NPUPCOHBIX  BOOAX, NOABEPrHYTbIX
CpeAHecYTOYHOMY CONHEYHOMY  W3NYy4eHW, Ha OCHOBaHWW YpaBHEHMA
(10).

96.2 Ecnn pacyeTHeIW nNepwod  nNonynpespaweHws  (npw
MaKCMManNkeHOW KOHCTAHTE CKOPOCTHM peakumu npamoro dotonwaa) Gonee 30

OHEen, HpﬂMDﬁ QBGTDHHE CHMTAeTCA HEeZHa4YMTellbHbBIM NPOUSCCOM. B Takom

LI .
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cny4ae, nansHeWwee  WccnefoBaHve  nNpAMoro  otonuia  He

NpPoOWU3BOONTCA.

96.3 Ecnu pacyeTHelW nNepuoa  nNonynpeepaleHus  (npu
MaKCMMAaNeHOW KOHCTAHTE CKOPOCTW peakuMy npamMoro gpotonnaa) MeHolue
wnu paeed 30 gHAaMm, chnegyeT NeperTH K YPOBHKD 2 (3KCnepuMmeHTansHoe
uccnegoBaHue ).

9.7¥poBeHb 2 - JKCNepUMeHTaNnLHOE HCCNegoBaHHne

9.7 1Ecnn wMcneiTyeMmble XMMWYECKWE BellecTea CyLLEeCTBEHHO
WOHW3WPYIOTCA B OManaszoHe adadedvn pH ot 4 go 9, wccnepoeaHuA
OOMEHBI NPOBOAWTECA C MCNONB30OBAHWEM OOHOMO UMW HECKONbKMX BOLOHbIX
OydrepHblx pacTBopoB €O 3HadeHuamy pH 4, 7 wunn 9. OgHako, ecnu
MONAPHBIA OECATHYHBIM KOAMM@UUWEHT NOrNOWEeHWs £,  WCNLITYEMOro
XUMWYECKOTO BellecTea npu A = 290 HM HKKe 3HadveHna 10 n monb ' cm’,
NpoBCAWTE CCNegoBaHMe NpK  OaHHOM 3HadYedvd pH HeobazaTensHo.

9.7.2 PacTBopadT UCNLITYEMOE XWMWYECKOe BElWECTBO B CTEPHUIBHOM
bydrepHom pacteope (BoAa KBanWMKaAUMW — YMCTan BOAA) M NOMELLAT
onTW4eckn pasbaeneHHbld pacTBop B (POTONMTUYECKWE cocydbl ANA
WUCNbITAHKWA. JKCNOHWPYKT, NO KpawHen mMepe, NONOBWHY COCYOOB  C
WMCNbITYEMBIM BELWECTBOM, B YCNoBMAX 0GNYYEHUA KCEHOHOBOW Namnon M
COMHEeYHBIM CBETOM, W NPenoCTaBNAT O4WMHAKDBOE YWMCNO MCNbITyeMbIX
COCYOO0B ONA NpoBejeHus TeMHOBOMo KoHTponA. [Ang ydeTta noTepb NeTy4mnx

HCNBEITYEMBLX XUMWYECKHK BeWECTE W {vnu npoayeEToBs npespawleHnd,
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WCNBITYEMbIE COCYObLl AOMKHEl DbITE NpUKpennedsl K nosywkam ans cbopa
opraHu4ecknx netydux sewects u CO;.

9.7.3 [Ina OpHEHTUPOBOYHOIrO ONpeneneHWa KOHCTAHThl CKOPOCTH
peakunn npaMmoro  QoTonuaa  MCNeITYEMOro BelwecTBa OnpegenswT
KOHUEHTpAaUWK  WUCNBITYEMOTO  XMMWYeCcKOro Bewectea B  npobax,
oToOpaHHbIX ¢ onpedeneHHbIMW MHTepBanaMu BpeMeHW W3 obny4YeHHbIX
WMCNbITYEMbIX COCYAO0B W COCYAOB ANA TEMHOBOID KOHTRONA.

9.7.4 MNpu kaxoom MHTepeane eulbopkd npob, cnegyeT MCNONbL30BATL
ans adanuaza ofnydeHdHy OTONWTUYECKYHD KOBETY. YMcno WHTepBanos
BbliGopkM NpoG, NpWM  KOTOPbLIX TaKHe WCNOMNb3YOT OANA adHanuia obpasuybl
TEMHOBOIMO KOHTPONA, AOMN¥HO 3aBMCETh OT NpeaBapuTenbHbIX CBEOEHWMH O
CKOPOCTM  TMAPONM3a  WMCNbITYEMOro  XMMMYECKOro  BelecTBa  Npw
IKCMEPUMEHTANEHOM 3HaYeHuu pH. Hanpumep, ecnu ucneiTyemoe
XMMHYECKOE BELecTBO MNpH aKCNepumMeHTanesHoM  3Hadexnun pH
noasepxeHo rvaponndy ¢ DONbLUOW CHKOPOCTRID, Kawadbld nepwog otbopa
KIOBET TEMHOBOIC KOHTPCONA ANA  MPOBEOEHMA  adHanuia  OO0rKeH
coOTBETCTEBOBaTE nNepuony oThopa  ODNyYeHHbIX KHOBET, W O0ONMeH
CONPOBOXAATLCH NPUMEHEHWEM 3aLMTHBIX Mep.

9.7.5 Ecnu paHHble COOTBETCTBYIOT KMHETWKE peakuvu nNepsoro
NopAAKa,  BbIYWCNAKT KOHCTAHTHI CKOPOCTM peakun  oBny4eHHbIX W
«TEMHOBBIX® MWCNBLITYEMBIX XMMWYECKMX BEWecTs, WCNoNb3yA Moaenb

NAHERHOW pEerpeccun Ha OCHOBe norapuMuyecky npecbpa3oBaHHbIX
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OaHHBIX, COrMMacHO ypasHeHWw (3), WNW MOodeNe HENWHEWHOW perpeccuu

OnA Henpeobpa30BaHHBIX OAHHLIX, COMMAacHo YpaBHEHWHD (2).

9.7.6 Kak TONbKO KOHCTAHTHI CKOPOCTM peakuuy WUCNbITYeMOoro
XMMHUYECKOro BeLlecTBa ByayT onpegeneHsol, PACCHUTEIBAHT
OPUEHTUPOBOYHYID KOHCTaHTY CHKOPOCTM peakudw npsamoro dortonuaa,
WMCNONL3YA cnegyllee ypasHeHWe:

kd=kfrraﬂ'.l'arad_kdark: {1”
rne ks — cpeoHecyTOYHaA KOHCTAHTa CHKOPOCTHM peakuud npsamoro
doTonKUaa;

Kisradiates — KOHCTAHTa CKOPOCTW peakuuu oBny4YeHHbIX XMMUYEeCKMX
BELLECTE;

Kyas—KOHCTAHTA CKOPOCTHM  peakuMu  «TEMHOBbLIX®»  XMMWYECKUX
BELECTE.

9.8BbluncneHne KOHCTaHTbl CKOPOCTH  peakuMd MNpAMoro
tpoTonuza B NPHUNOBEPXHOCTHLIX Npo3payYHbIX BoAax
ecTecCTBEHHOro BofjoemMa Ha OCHOBaHWKM NabopaTopHbLIX 3HAYEHUHA

5.8.1 KoHCTaHTy CKOPOCTH peakuvn NpamMoro otonuMaa UenbiTyemMoro
XMMHWYECKOrNo BeWecTBa B Npo3padHblXx  NPMNOBEPXHOCTHBIX  Bodax
NPUMpogHOro BoAOEMA, JKCMNOHWPOBAHHOIMD B YCNOBWMAX CpedHecyTO4YHOro
COMHeYHoro pOTOHHOro Kanydenna L, BbIYMCNAKT Ha OCHOBAHWMMK
KOHCTaHTBl CKOPOCTH peakuvd npamMoro oTonvaa B (pOTONWMTHUYECKOW
KIOBETE, 3JKCNOHWPOBAHHOW B  YCNOBWAX HenpepeiBHOro  OTOHHOrMo
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H3Ny4YeHWA, MCXOOALLEro OT KCEHOHOBOW Namnbl, MCMNone3ys chneaywolee
ypaBHeHWe (CM. NpunoxeHe b, NpoMaeoHble BelbpaHHbIX YpaBHEHWIA):

B0
1 Dmii‘ k-:i(:reimn) EE?D EALA

kd T - y
(solar] 2,3 E ngg E..-l f[;.,{[xgngnj

: (12)

MNeKyseay - CPEAHECYTOYHAs KOHCTAHTA CKOpPOCTW peakuud npsamMoro
hOTONKW3a MWCNBITYEMOMD XMMWYECKOrD BeulecTBa, 3KCNOHWPOBAHHOMO B
Npo3paddeblx NPUNOBEDXHOCTHLIX BOOAX eCcTecTBEeHHOro Bogoema B
YCNOBWAX CPEAHECYTOYHOIO CONMHEYHOro (hOTOHHOMO ManyyeHus L,,oyT '

Kafxenon, - KOHCTAHTa CKOpPOCTM  peakuwu npamoro ¢oTonwaa
WUCMBITYEMOMO XWMMWYECKOro BelecTBa, JKCNOHWPOBAHHOMD B BOOHOM
GydpepHom pacTeope B ((OTONUTUYECKMX KHBETax B YCNOBWAX
NOCTOAHHOID M3NYYeHWA KCEHOHOBOW Namnkl Iwmr.nnj,cw*;

€y, - MONAPHbIA  OECATHYHBIR  KODMUUMEHT  NOrMoweHKs
MCMLITYEMOro BELLEecTBa Npw ANUHE BonHe! AN Mone' cm

Deer - TonwmHa oBnydYaemMon KIOBEThbl, paBHas oOTHOWeHWw obbema
obny4aemMoi KIOBETEI K NNOLWaaw NageHna Many4eHns, cMm;

1. - ONWMHA ONTHUYECKOro nNyTH B KIOBETE, nogsepraemon
oBNy4eHWI0 KCEHOHOBOW NaMMNOW, CM;

lgy, — MNOTHOCTE NOTOKAa hOTOHHOMO WMANy4YeHWA KCeHOHOBOW Namnbl,
B KONWYECTBEHHOM BbIDAMEHWW, NPU UBHTPUPOBAHHOW ONWHE BOMHBI A C

MHTEPBaNoM 1 HM,MMOMb CM ™~ CyT ']
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L. — cpenHecyTouyHOE 3Ha4YeHue NMOTHOCTW NOTOKAa COMHEYHOoro

(POTOHHOID M3nNy4YeHWa, KONWYeCcTBEHHOE BblpaXeHue, Npu LeHTPUpOBaHHON
ONWHE BOMHBE A C  WMHTEpBanom AAQNA  uccnegoeaHWin B cnabo
NOrNoWaKwLWmMy  NPUNOBEPXHOCTHBIX  NPO3pPadHbiX  BOdax  NPMPOOHLIX
BOAOEMOB,MMOMbL CM ™~ CyT .

9.8.2 4100wl wWCnoONb30BaTe ypaBHeHwe (12), NNOTHOCTE NOTOKA
poTOHHOIO Many4eHna KCEHOHOBOW  Namnsi, nagarwiero Ha
doToNMTHYECKME KoBeTel (ly) gonkHa onpedenATeCA B 3aBMCHMMOCTM OT
ONMMHBI  BOMHBI  MCNONB30BAHHbLIX  AKTMHOMETPOB  WNWA  CNEeKTpansHoro
paguoMeTpa. 3HadeHWs NNOTHOCTHM MOTOKA COMHEeYHoro (POTOHHOMD
Wany4eHWs B 3aBMCHUMOCTW OT ONWHLI BONHGEI NPW NPOBEOEHWA WCMNBITAHWA B
NPUNOBEPXHOCTHBLIX NPO3padHbiX BOOaX MNpupogHbix sogoemos (L,) onA
Pasnu4YHbIX Ce30HOB W reorpaWyeckond WWPOTE MOMHO HaWTKM B
UcTodHKKax [2], [12].

9.9 Kputepuu AONA NPUHATUA peweHuAa o6 waeHTUdUKaUUK

OCHOBHbLIX MNPOAYKTOB npeBpaweHua W (onuMoHanbHo) o6

onpegeneHW KBaHTOBOMo BbiXxoaa

991 PaccuuTelBaldT nNepyon  NonynpespaliedHns XMMUYecKoro
BEWECTBA, MCNONb3YA KOHCTAHTY CKOPOCTM peakuuu npamora doTonusa B
NPUNCBEPXHOCTHLIX NPO3paYHbiX BO4ax NPWMPOOHOIO BOLOEMa, B YCNoBMAX
CONHEeYHOoro obny4eHus.

9.9.2 Ecnw nepuog nonynpespalieHMa XMMudeckoro sellectea =190
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CYTOK, pEeakunAa NpAMOoro ooTonuaa paccMaTpyBaeTcA Kak HeaHadYWTeneHbIA
npouecc. B Takom cnyyae, ganeHedlwee WccneqosaHve npamoro dpotonuaa
HE NPOM3BOOMTCA.

9.9.3 Ecnw nepuwon nonynpeepawendsas 190 cyTok, npoBoguTcH
WOEBHTU(PHUKALMA OCHOBHLIX NPOOYKTOB MNpeBpaleHrs W (oNUMOHaNBHO)
onpefengHMe KBaHTOBOID BbiXoaa.

9.10 WoeHTUhMKaUMA OCHOBHLIX NPOOYKTOB NpeBpaweHnn

9.10.1 ¥YpoeeHs 2 npegycMaTpUBaeT, 4TO UCNbITYEMbIE XMMHUYECKNE
BewecTesa B DydepHOM pacTBOpe 3IKCNOHWPYHT B yocnoBuax obnyyeHua
KCEHOHOBOW MNamnoW WNM conHeddoro obnydeHda. OnpenenswT, no
BO3MOMKHOCTK, CkopocTh 0Bpa3zoBaHWa W pacnana NpoaykToB NpespalleHna.
OcCHOBHBbIE NPOAYKTE! hOTONPEBPALLEHWMA BbIAENAKT U AeHTUDUUMpyOT. B
pamkax HacTOAWEero cradHfapTa, OCHOBHbIM NPOoOYyKTOM NpeBpalleHuA
CHMTAETCA TOT, HA KOTOPBIM NpuxoguTtca 10% OT KonvyecTBa NpUMeHEeHHbIX
BELWECTE C padMOaKTUBHOW METKOW, onpedeneHHslX B Ka4YecTeBe CpefHero
3HAYEHWA NOBTOPHBIX MAMEPEHWA B x04e NpoBedeHWA MCCNEea0BaHKA.

9.10.2 Ecnu gona ynaenveaHWA WCNbITYEMBIX XMMWYECKWX BELECTB
WKHNK NpoagyKTOB WX NpespaleHna WCNoNe3yeTcs NpoTodHana CcUcTema,
OOMNM¥HB NPUHMMATLCA BO BHMMaHWe cnegylowuwe nonoxedHws. Boagyx
OoMweH nNPOXoaWTe Yepes MUKpoBMonorvdeckne GQUNLTPel, YTOORI
COXpaHWTe  00pa3aupl  CTepuNeHbiMKM.  BnamHeld  BO3gyx — OOMKEH

HCNOoNeE30BATECA NOCNa I'IpE,EI,EEl[C}HTEJ'IhHDIﬁ OCYLLIKK.
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9.10.3 McnelTyemMble pacTBOPbLI NOMELLAKT B (QOTONWTUYECKWE COCYOb

ans NpoBegeHnA WeheiTaHua. o MeHbleW Mepe, NONOBMHA COCYOOB C
WUCNbITYEMBIM BELWECTBOM OOMKHO 3KCNOHWPOBATLCA B YCNOBUAX 0BnyJYeHMa
KCEHOHOBOW NamMnol UNK CONHEeYHbIM CBETOM, NPM 3TOM YUCNo obnyyaeMblx
COCYOOB O0M#HO ObITe paBHO3HAYHO YMCNY COCYOOB, NpegHazHavYeHHbIX
ONA TEMHOBOMO KOHTPONA.

9.10.4 KoHueHTpaudu npoaykTOB npeBpalledHrws B obnyYeHHbIX
cocydax C WCNbITYeMbIM BelecTBoM W cocydax AnA TeMHOro KOHTponsa
OOM¥HBl ONpegenATeCA JYepes O4WHAKOBLIE WHTepBanel BpemeHu otbopa
obpasauos.

9.10.5MNpu kaxaooMm vHTepeane eulGopkn Npod cnegyeT MCNoNbL30BaTh
ans aHanuaa oOnyYeHHyo QOTONUTUYECKYID KIOBEeTY. YUCcno WHTepBanos
EbIDOpKM Npod, NpM  KOTOPBLIX TalKe WCNoNb3YT AnA aHanwsa obpasubl
TEMHOBOID KOHTPONA, OOMHKHO 3aBUCETE OT NpeaBapuTentHbiX CBeOeHWA O
CKOPOCTM  TMOpONM3a  MCNbITYEMOrNO  XMMWYECKOro  BelWecTeBa  npw
IKCMEePUMEHTaNLHOM 3HaqeHuK pH.

9.10.6 Ona wWoeHTUQUKAUMKM W KONWYECTBEHHOMO OonpefensHus
OCHOBHbIX NPOAYKTOB NPeBpalleHna UCNonb3yiT aHanuTUYeckue MeTolbl 1
KpUTEPKMK, YKa3aHHble B NYHKTe 5.8 HacToAwero ctaHgapTa.

9.10.7 B cny4yasx, Korga gaHHble CrnegyloT KMHETUKe peakuny Nepeoro
nopAAKa, a8 MCXO4HOE XMMWYeCKoe BellecTso DeICTPO TpaHcopmUpyeTcs,

and WCNbITYEMOMo XUMWYHECKOro BelWecTBa NpMMeHAKT Te He cnocobbl,
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OCHOBaHHbLIE HAa KMHETHMKE peakuWW NepBoro nopaaka, 4YTobbl BblYMCMWTE
KOHCTAHTY CKOPOCTHM peakund npamMoro oTondia nepeoro nopsaka M
COOTBETCTBYHILWWE NEepuoabl NONYNPeBpalleHna ANA OCHOBHbIX NEpBHUYHbIX
NPoaykToB npeppaweHis, obpasyowmuxca N3 MCXOOHbIX BEUWECTB, KOTOpbIe
BCE ELe XapakTepuaylTCcA 3HAYUTENBHOW KOHUEeHTpauuvel (Hanpumep,
10% OT KonWYecTBa NPUMMEHEeHHOro BellecTea) Nocne Toro, Kak MCXoaHoe
BELECTBO PA3NOKMNOCh A0 HAZKOMD YPOBHA KOHUEHTpaLUMK.

9.10.8 B vex cnyd4asx, KOraa 3Ha4YqTenbHoe KONWYEeCTBO NepBHUYHbIX
MNKU BTOPWYHBIX NPOOYKTOR npespalleHwa obpasyetca W paanaraeTca B
TeYeHWe OHOMo W TOro Xe nepuoda BpeMeHd, He npeacTaBnaerTca
BO3MOMHBIM NErKO BbIYWUCMWTL KOHCTAHTRI CHKOPOCTH peakuWk NpaMoro
doToNKM3aa WM COOTBETCTBYHILWME nNepwofbl NONyNpeBpalleHvus,  Kak,
HanpumMmep, 310 Morno Gel BbiTe CABNAHO ANA MCXOAHbIX BewecTs. OaHako,
KaK BApPWaHT, MOM¥HO NONbITATECA BbIYMCMMTE KOHCTAHTEI CKOPOCTM peakuyuu
nepeoro nopagka obpas’oBaHWMA W CHMMEHWA KOHUEHTpauWK OCHOBHBIX
NpoaykToB NpeBpalleHns  C  WCNONb30OBaHWEM MO4eny HenuHeAHoM
perpeccui, 4ToBbl 3aBMCMMOCTE KOHUEHTpaUWW OT BpEMEHW ONS CepuM
OaHHBIX COOTBETCTBOBANa pPasfWYHbIM - YPABHEHWAM, MONYYeHHBIM Ha
OCHOBaHWK Npegnonaraemelx NyTerd NpespaleHs.

9.11 OnpegeneHe KBAHTOBOMoO BbiXxoda (ONUMOHANLHO)

OnpegensloT KBAHTOBLIA BbIX04 WCNbITYEMOro BewecTea B BydepHom

pacTeope C WCNONb30BAHMEM MOHOXPOMaTWYECKOro wanydeHuwa [12],
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NoNUXpPOMaTUYECKOro W3Ny4YeHWUa KCEHOHOBOW namnel OYroBOro TMna c

douneTpamu [8] 1 NONMXPOMaATUHECKOro CONHEYHOrD ManydeHna [2]. Kaxaoin
M3 MeToNoB MMeeT CBOM AOCTOMHCTBA MHEeOOCTATKKM NpW CPaBHEHWMW OpYyr C
apyrom (cMm. npunoxeHwe ).

9. 12 OnpepeneHWe KBaHTOBOMo BbIXOoOa € WCNOMNbL30BaHWUEM

MOHOXPOMAaTHUYECKOro M3Ny4YeHun

9.12.1 PacTeopbl MCNLITYEMOID XMMUYECKOMN0 BELLECTBa W BbiDpaHHOro
aKTMHOMETPa C ONTUYECKW HWU3KOW NNOTHOCTEI NOMELaoT B OTAeNbHEIe, HO
NPy aToM WOEHTUYHBIE DOTONMMTUYECKWE KIOBeTkl. Onucadve akTMHOMETPOB
npueegeHo B npunoxennn [. He meHee 50% dOTONMTUYECKMX KIOBET
nogBeprawT MOHOXpOoMaTWyYeckoMy oOny4eHwo npu OnvHe BonMHbl A, a
paBHOE WNW MEeHbLUee YWCNO KIBET (B 3aBMCHMMOCTW OT MMOpONUTHUYEeCKOW
CTabUNEHOCTH  WCMNbLITYEMOrD BeLWEecTBa) WCNOoNb3ywT Ang  TeMHOBOMD
KoHTponA. KoHUeHTpauui MCNeITYyeMOoro BellecTea B obnydYyeHHbiX KIOBETax
M kioeeTax ¢ ofpasuamu OnNA TEMHOBOMO KOHTPONS ONpenenawT 4Yepea
COOTBETCTBYHIWME MHTEepBanbl oThopa npob, 4Tobbl ONpeaenTs KOHCTaHTY
CKOPOCTW PEakuMn NpAMOro poTonuia UCTbITYEMOTD BEWECTBa (Kuysmem) W
aKTUHOMETPA (Kgyacy) NOO BO3AEWCTBUEM MOHOXPOMATMYECKOro obnydeHus
npv OnuHe BONHbI WanydeHua A MNpu kaxnom otbope npod WMCNONbAYHOT
obnydeHHyD OTONUTUYECKYHD KIOBETY, NpedHasHaqYeHHyl ONA aHanuaa.
Yucno uHTepeanoe otbopa npob, Npu KOTOPEIX TaKKe UCNOoNb3YHT KHBETY C

GEDESLI,EIM OnA TEMHOBOMD KOHTPONA, O0MHEHD 3aBWMCeTe OT NpeljBapuTEeNnbHO
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BbIACHEHHOW CKOpPOCTHM peakuvl TrMOpond3a Mol TYeMOoro XMMWYeCKoro
BELWECTE NPKU IKCNEPUMEHTANBEHOM 3Ha4YeHnK pH.

§.12.2 CHUMEHWE KOHUEHTPAUWK WCNBITYEMBIX XMMHWYECKWX BELLECTB
WNK  aKTMHOMETpa npu HM3KOW ONTHUYECKOW MMOTHOCTHM  OOIMHHO
COOTEETCTBOBATEL KMHETHKE NepBOoro NopAaKa, Tak YTO KOHCTAMTE CKOPOCTH
peakuun moryT BblTe onpegenedHsl ¢ WCNoNb3oBaHWEM MOOENM NUHEAHOW
perpeccud  [ypaBHeHwe (3)] wnK  MoOenn  HenWHeWHOW  perpeccuu
[ypaBHenne (2)] kak oOns  oBny4YeHHblX MOHOXPOMATHYECKWM CBETOM
obpa3syos, Tak U 0Bpaauos TeEMHOBOM KoHTponA. CHUMEHWEe KOHUEeHTpaLMK
MCNbITYEMbIX XMMWYECKWX BeWecTB WNW  akTMHOMEeTpa C BhICOKOM
ONTUYECKOW NMNOTHOCTLK [AOMMHO COOTBETCTBOBATL KWHETMEE HYNeBoro
nopAaka, Tak 4TO KOHCTAHTbl CKOPOCGTH peakumi MoryT BbliTe onpeaengHsl
WMCNONb30OBaHWEM MOOenn  NWHeWHoOW perpeccuu (OnA obnydYeHHbIX W
«TEMHOBBIX» 00pa3yuoB) COrNacHo cnegylwemy YpPaBHeHW KUMHETHKW

HYyNeBoro nopagka:

c=c¢y—k ¥, (13)

9.12.3 KaKk TONbKO KOHCTAHTBl CKOpPOCTM peakumi B obpaauax,
oBNy4eHHbIX MOHOXpOMAaTUYECKMM KM3NnydYeHwemMm, KW obpa3uax TemMHOBOro
KOHTpONSA, a Takke akTMHOMeTpa OyayT onpedeneHbl, KOHCTAHTa CKOPOCTH
peakuum NpaAMoro ooToNKW3a MCNLITYEMOrO XMMUHECKOrD BeWecTBa (Kyywnem)

M akTuHoMeTpa  (Kyyaen) MOOABEPrHYTLIX MOHOXPOMATHHECKOMY W3NYHEHWI0
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npwv anuHe BonHbl A(Ks jirzdiated ), MOXET OblTe NONYyYEHA W3 YpaBHEHWA!

(14)

kﬂ.-l{'-;ham A act) — kﬂ{lwaﬂ!uréﬂ}(mem HOH et T -'[f..-?. {aark)ichem uaE act),

NMpumedadue — KOHCTAHTA CKOPOCTM peakuvi ans obpasya TeMHOBOO
KOHTPONA B CTEPWUNU30BAHHOM BoaHoM BydepHom pacTBope  (Kest) AOMKHE BbiTe

FKBMBANEHTHA KOHCTAHTE CHOPOCTH MMApOonK3a npu aHavesn pH BydhepHoro pacteopa.

9.12.40npenenanT  KO3MOUWUUWEHTB  MOMNAPHOMO  OBCATHUYHOrO
KO3 PUUWEHTa NOMMOLWEHWNA WUCNBITYEMBIX XMMWYECKUX BELLECTE (Ercham) W
AKTMHOMETPA (£44cy) (ECNKM MCNONLIYETCA AKTUHOMETD C HU3KOW ONTUYECKOM
NNOTHOCTLIO) NPM ONMHE BOMHBL A MOHOXPOMATUHECKOrD M3Ny4YeHuA C
WcnoneaceaHven 3axkoHa [lambepra-Bepa, ponyckan, 4to KoaddomuueHT

NornoweHna £,>> koadduurerTa ocnabnedna aB cpeae UenbiTaHuA

o o AE{EH.Em. win act)

| ) 15
A{chem wm act) [ Clchem nam act) * -

FA€Exchemoracty - MOMAPHBIA  OECATHYHBLIA KO3 ULKMEHT NOrMoLWeHus
WUCMBITYEMOINO XWMWYBCKOro BelecTBaMu WNW  akTUHOMETpanpu OnuHe
BOMHBLI A, N MONb ' CM

Ajjchamoracyy -MOTNOLLEHWE MCNBITYEMOIO XMMWUYECKOro BellecTBa WNu
AKTUHOMETPA NPW ANWHE BOMNHbl A;

L- onvHa oNTUYECKoro NyTW, obbl4HO akBUBaNeHTHaA Do CcMm;

D..; - TonwwHa obny4YaemMon KIKBEeTkl, PaBHAA OTHOWEHWUK obkwema

ﬂﬁﬂ},l"‘-lﬁﬁl‘u‘lﬂiﬁ KOBEETEl K NNoWagl nagedna WanydyeHla, cM.
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Cichamoract) = KOHUEHTPAUWA WCNBITYEMOMO XMMWYECKOTD BELWEeCTBa WMNK
pacTeopa akTMHOMETpa, Monb N .

§.12.5 KBaHTOBbLIA BbIXON ONTUYECKM pa3baBneHHOro MWCneITYEeMoro
XMMHUYECKOro BellecTea onpenensanT C MCNONL30BAHWEM
MOHOXPOMaTHYECKOND HM3NYy4eHWA W akTUHOMETpa C HW3KOW ONTU4YeCcKOoW

NMNOTHOCTEHY (HU3KKUM NOrMoweHrem) Ha OCHOBaHWK ypaeHeHus [12], [29]:

kdi{ (chem)€A{act)

Pehem — Pa (16)

« kdl(ﬂ ) €7 {chem) J
rme® em - KBAHTOBLIA BbIXO MCNBITYEMOrO XMMHYECKOro BeLWecTsa;

.- KBAHTOBBIW BbIX0O aKTUMHOMETPA;

Kesicham; - KOHCTAHTA CKOPOCTU peakuuu npamoro oTonuaa nepeoro
nopAaka  WMCNBITYEMOro  XMMWYECKOro  BelwecTsa, noaBeprHyToro
MOHOXPOMAaTUYECKOMY W3NYYEHWIO NPK ONWHE BOMHLL A,CyT ;

Kapjaey - KOHCTAHTA CKOpPOCTH peakuvu npamoro qoTonusa nepsoro
nopsaaka akTMHOMEeTpa, NOABEpPrHyTOro MOHOXPOMAaTWUHECKOMY W3NYyY4eHWH
npw AnNUHe BOMHb! A,CyT ]

Epjchem) “MOMNAPHBIA AGCATUYHBIA KOIMMULWEHT NOrMoLweHns
MCMNbITYEMOro BELLeCTBa NpW AMUHE BOMHbI AN Monb oM '

Egacy  ~MONAPHBIA  OCATWMYHBIA - KO3 MUWEHT  NOrMoLweHus
aKTUHOMETpPa NpW ANWHE BONMHbLI A, N Monk cm™.

9126 KepaHTOBbLIM BbiXxod oNTHUYeckW pa3baBneHHoOro WCNeITYeMoro
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XMMHHECKOT0 BellecTea onpegenseTca C MCNONL30BAHWEM

MOHOXPpOMAaTHHECKOr WMa3ny4eHWAa | akTuHOMeTpa C BLICOKOW ONTUYECKOW

NNOTHOCTBH (BLICOKMM NOIMOLWWEeHWEM) Ha OCHOBaHWK ypaBHeHua [12], [29]:

{I}act i dA(chem)

’ (17)

‘Pch,em -
2,3 €A{chem) DceI.E k dAlact)(zero order)

roe Penem - KBAHTOBbIA BLIXOA UCMBITYEMOIO XMMUYECKOTO BeLLeCTRa;
@4~ KBAHTOBLIA BLIXOM AKTMHOMETPA;

Epichem) “MOMNAPHBIA 0ECATUYHBIA KO3MMUUMEHT NOMMOLWEHWA

MCMNLITYEMOro BELLECTBA NPW ANWHE BONHBI A, N MOMbL ' oM ']

Kedjeherny - KOHCTAHTA CKOPOCTWM peakuyWmW npamoro (otonuia nepsoro
nopaaka WCNBITYEMOTO XWMHWYBCKOrO  BelecTea, OOBEprHYTOro
MOHOXPOMATUYECKOMY W3NYYEHWK NPY OANWHE BOMHGI A,cyn'1;

Kenjactiizemnarder;y - KOHCTEHTa CKOPOCTM peakuuu npsMoro dotonusa
nepearo nopagka akTUHOMETpa, NOABEprHYTOro MOHOXpOMaTHYEeCKOMY
M3NYYEHWUIO NPK ANMHE BOMHLI A, MONb N’ cyT ;

Deen - TONWKMHA oBNy4aeMon KIOBEThI, paBHAA OTHOWeEHWH obkema
oBny4yaemon KIOBEThI K NNOWAaaW NaaeHua MaNnyYeHua, oM.

9.12.7 KBaHTOBLIM BbIXOO WMCNLITYEMOrO XMMWYECKOro BewecTsa npu
BLICOKOW ONTWYECKOW NMNOTHOCTKW (BbICOKOM NOMMOLEHWK) ONpeaenAeTca C
WUCMNONB30OBAHWMEM MOHOXpoMaTudeckoro obnydyeHuAa W AKTUHOMETpa G
BbICOKOW ONTUYECKOW NNOTHOCTLI (BEICOKMM MOTMOLWEHWEM) HA OCHOBAHMMK

ypaeHeHua [12], [29]:
75

FOCT r0cCT32434-2013 Crpatuua: 83/151

G ((H]|idl GostExpert.ru


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

MOCT 32434-2013

kd}t (chem)(zero order)

‘Pchem - ; (18)

act ' .

di (acty(zero order)
rne  @.hgm - KBAHTOBbLIW BbIX0A WUCNBITYEMOrO XMMWYECKOro BEUECTRA;

P, ..— KBAHTOBLIA BbIXOL aKTUHOMETPA;

Kasicham) (zercorder) - KOHCTAWTA CKOPOCTWM peakuWu npAamoro gpoTonuaa
HYNeBoro nopsaka MCNBITYEMOrO  XMMWYECKDIo BELlecTea,
NOABEPrHYTOro  MOHOXPOMATUYECKOMY W3NYYEHWH NpM ONWHE BOSHbI
Amone n oyt

Kehjact) (zeroorder) - KOHCTAHTA CKOpPOCTW peakuMn npamoro cgotonuaa
HYNeBoro nNopaAgka akTUHOMETpa, NoOBeprHyTorc MOHOXpOMAaTUYECKoMY
M3MYYeHWI0 NPK ANUHe BONHbLI A, Mone N7 eyT .

9.12.8Kak BMaHO W3 ypasHeHui (16), (17} u (18), HeT HeoBxoaMMOCTH
onpefenATe MNMNOTHOCTE NOTOKa (POTOHHOrNO WanyyYeHws, ecnd  ana
onpeaeneHvs KBaHTOBOID BbIXOOa MWCNLITYEMOro XMMWYECKOro BellecTea
WMCNONE3YeTCA MOHOXpOMaTUYeckoe WanydeHwe. Bnpodyem, COOTHECTH 3TH
pesyneTatel C TAKOBLIMW, NOMYyYeHHBIMKU B YCMNOBMAX OKpyWaloWwWen cpelbl
O0CTaToMHO TRYOHO.

9.13 OnpepeneHne KBaHTOBOro BbiXoga € WCNONb30BaHWEM

NONUXPOMaTUYECKOro M3Ny4YeHHUA (Namna UMM CoONHeYHbLIA cBeT)

9.13.1 KBaHTOBbLIM BbIXOO ONTUYECKM pasbaBneHHoro WCneITYEMOro
XMMWYECKOrD BeWecTBa € WCNONb30BaHWEeM aKTUHOMETpa ¢  HW3KOW

ONTUHECKOW NNOTHOCTEI I{HHEI'CI-"!M HDFJ'IDLLIEHHEM:I W CONnHedHoro ceeta MnK
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KCEHOHOBOMW NaMmnbl C nonuxpomaTi4eckrmM Manydyeden MmomeT ObITE

onpegened M3 ypaeHenun 19 n 20, cooTBeTcTBEHHO, [2], [6], [12]:

r II:_ .
Yol cfeerm)
Tm’mm = 1r--lj'r:n--:“f (J.L—
dl;ﬂt‘t]
b
‘Wi chem)
@ chem — 'I’-rrr-f ke
'|||I|.'|'.‘l.:I

me  @ohem - KBAHTOBBIW BbiX04 MCNBITYEMOID XMMWYECKOTO BELLECTBA,

[

\

(’ =00
E Ellact] Jr—'fx

200

Sl

E €0l cherm) 'T-',"'-.

l\ 2400

SO0

NOCT 32434-2013

A

/

\

E €iact) jr'Er."*.l'.::'n:.'rir.‘--:-?,|

24000

TN

E Ehichem) IL!-;x[rr:frwm

2000

.- KBAHTOBBIW BbIXO AKTUHOMETPA;

/

(19)

(20)

Kesjcharny - KOHCTAHTA CKOPOCTKU peaKuun npamoro oTonuia nepsoro

nopAafka UCNbITYEMOro XUMAYECKOMo BEI..LI,ECTEE,D'}"T--I]

Kajaety - KOHCTAHTA CKOPOCTM pEaKuWW NpAmoro ¢hoTonusa nepseoro

nopsAaKa aKTHHOMETPa,cyT

Enichem) — MOMAPHBIA eCATUYHBIA KO3 MUUMEHT NOrMoLeHua

HMCNRITYEMOIND XMMWYECKOND BEWECTEA NPpW ONMHE BONMHBI A,

nmMone oM
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Epact MOMAPHBIA - OECATUYMHBIA - KO3MMUUMEHT  NOTMOLWEHWS
aKTMHOMETpAa MNpPW ONWHE BONHBI A, N Monb ' cm"]

loAxenon) — MMNOTHOCTE MNOTOKA POTOHHOMO M3NYYEHWA KCEHOHOBOW
namnel B KONWYECTBEHHOM BbipameHWu NpW LUEHTPUPOBAHHOW ANWHE
BOMHBLI A C WHTepBanom 1 HM, MMonb CM™ cyT '

L, -cpeaHecyTO4YHOE 3Ha4YeHWe nNMNOTHOCTW NOTOoKAa CONHEeYHOro
(DOTOHHOTO ~ W3NYYEBHWMA B KONMYECTBEHHOM  BblDaMEHWUW npw

LEHTPUPOBAHHOW ANMHE BOMHLI A C MHTepeanom AA, MMonb cM™ cyT .

9.13.2Kak BuaHo M3 ypaBHeHud (19) n (20), HeobxogMMO HE3aBMCHUMO
W TOYHO ONpenendTe NNOTHOCTE nNajawllero notoka QOoTOHOB B
33aBMCMMOCTW OT ANWHbI BOMHLI B AaHHOM WHTEpBane ANWH BONH, ecnK AnA
onpefeneHua KBAHTOBOMD BbIXOOAa WMCNbITYEMOro XWMWYECKOro BeLecTea
WUCNONB3YeTCA NONUXPOMaTUYECKOe U3NYYeHne,

9.13.3 OnpeneneHve KBAHTOBOMD BbIX0OAA WCNBITYEMONO XMMWUYECKOro
BEWECTBA C MCNONL30OBAHWEM  MNOMWMXPOMATUYECKOrD  WM3NYYeHWs W
akTMHOMeTpa nogpobHo obcy#nOaeTca B CNeayiolwmMx WCTodHukax: [2] -
WMCNONb30BaHWE CONHeYHoro uanydenuna, [8] - wMcnonb3oBaHWe KCEHOHOBOW
OYroBOW NaMnbl ¢ MUNETpaMK.

9.14 Ucnonb3oBaHMe 3HAYEHWA KBAHTOBOrO BbiXoga gnn

BbIYMCNEHMA KOHCTaHTBI CKOPOCTH peakuun npamoro potonusa

9.14.1 KoHcTaHTa CKOpPOCTM peakuww npamMoro dgotonpeBpalleHus

nepeorc  nopaaka, W, CcnefoBateneHo, EBpemiAa  HW3HKW - UCNeITYemMoro
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XMMHWYECKOr0 BellecTea B BOAe, MOryT DbiTk paccyMTaHbl Ha OCHOBAHWK

keaHToBOro Beixoga [18], [24]. Takwe KoMNeHOTEpPHBIE NPOrpammel, Kak
GCSOLAR [18] wnu ABIWAS [19]u [20], moryT GbiTek WMCNONL30BaAHLI NS
pac4eta KOHCTaHTel CKOpPOCTWM npaMoro oTonusa B OaHHbIA  MOMEHT
BpeMeHM  (Hanpumep, HKOHKPETHbIA  Ce30H), npW  onpegeneHHon
reorpauyeckol WKPOTE, B MNPUNOBEDXHOCTHBLIX BOgax WNM Ha nobow
mybuMHe yKasaHHOro NpWpoOHOro Bogoema WM npv ocnabnedHuu noToka
ceeta. C NOMOWLID NporpaMmM MOMHO Takke BbIBOOWTL CpefHWe 3Ha4YeHWA
KOHCTaHTBl CKOPOCTM peakuwd otonu3a B nwboW JaHHbIA  MOMEHT
BpeMeHu 1 / uNKu gna pasHeix myBud Bogoema.

9.14.2 Xora Takve nporpammel, kak GCSOLAR unu ABIWAS nerko
O0CTYNHBI, YacTo ANA pacydeTa KOHCTaHThl CKOPOCTW PeakuMd Npamoro
hoTonMza onThdeckn pazbasBneHHbIX PacTBOPOB MCMBITYEMBIX XMMHUYECKMX
BELECTB B 4ACTOW BOoge B (QOTONWTHYECKUX KIOBETaX WM B
NPUMNOBEPXHOCTHBLIX  NPO3payHbLIX  NPUPOAHbLIX  BOoOax, NoOBepraemblx
COMHEYHOMY WANYYeHWIO, MCNONbLIYIOT ypasHeHue (5) [2], [12].

10 OTYETHOCTL O NONYYEHHbIX OaHHbIX WU pe3ynbTaTtax

MopaaoknpencTaBnedHua pesynsTaToB 3aBMCHT OT CNOMHOCTH W
uenu WccnefoBaHWA, TO €CTb, B pPAaMKax HacToAwero craHgapra, oT
KonuyecTea YPOBHEW WCCNenoBaHus. Mpu cocTaeBneHuy OTYHETOB
pekoMeHayeTcs cnegoeate pasbAcHeHuam WMHOMNAK [36].

10.1 YpoeeHb 1
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10.1.1  TlNpeoctagnsawt  Y®-BUOMMbIE CNEKTPLI nornoweHus
HUCNBITYEMOrO XMMWYECKOro BellecTsa, B BMAE 3aBMCHMOCTH MOMAPHOro
NecATAYHOro KoadpdUMeHTa NOrMOWeHWA, n MOMb cm'q', (ock opOuHAaT)
OT ANKH BOMH,HM, {0Cck abcyuce).

10.1.2 [lpenctaenawT TabnuyHble 3Ha4YeHWs NNOTHOCTH NOTOKA
COMHEYHOro  (OTOHHOMO  W3any4eHusa AnA  BblbpaHHoro ce3oHa W
reorpapU4ecKon WKPOThl, YTODbI BbIYMCNWUTE MAKCMMANBHYK KOHCTAHTY
CKOPOCTK peakumn poTonuaa.

10.1.3B oryete ykazwiBalOT WHOPMAUWMKY O PACYETHOW CKOPOCTH
peakuun npamoro oTonM3a NpW  conHedHom ofnydeHun B cepeluHe
NeTHero ceaoHa nNPUMNOBEPXHOCTHBIX NPO3padHblx  BoA  NPUMpPOAHOro
BOAOEMa, a TawKe COOTBETCTBYWLEE Bpema nonynpespalleHms.
MpeacraenswT YypaBHEHWA W pacyeTbl, WCNOMNb3yembie AONA WX
BelyncneHna. ObocHoBLIBaWT BeiDOp ce3oHa W reorpadU4eckor WUpPOoTh
ans onpegengHWA  CPegHecyTOYMHOrMo 3Ha4YeHWA  NNOTHOCTH COMHEYHOro
doToHHOro obnydeHna (L,), Wcnoneayemblx B pacdertax. HesaBucumo OT
TOrD, COCTABNEH OTYET WNW HET, NO pes3ynsTartam pac4yeToB OCYLLecTBNAETCA
nepexog K yposH 2.

10.2 ¥YpoBeHb 2

10.2.1 OCHOBHBIE JaHHBIE U PE3YNLTAThI

10.21.1 Ecnw wcnoneayeTcA KCEHOHOBas Oyroeas namna  c

{*]H.I'Ebe_IIEiMH: npegcraenywnT rFJBCI]HH 3aBMCHUMOCTIA NNOTHOCTH NMadakowenro
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notoka QOTOHOB,MMONE cM“c’, (OCk OPAMHAT) OTHOCHMTENBHO ANWHB

BOMHBILHM, (OCk abocumcc).

10.2.1.2 Ecnu vcnonb3yerca conHevyHoe M3nydYeHwe, NpencTasnawT
TabnuyHble 3Ha4YeHWsA NMAOTHOCTM COMHeYHoro QOTOHHOIMD NOTOKa B
3aBUCMMOCTK OT CE30Ha W reorpau4eckor WKWPOTel, Havbonee BNW3KoW K
MecTy  npoBedeHuMs  uccnegoBadus. [JononHuTensHo  YKa3dbiBawoT
wHhopmaumio © ToM, Oeina nu obnadHocTe B nNepuog npoBefeHWA
WuccnegoBaHMa.

10.2.1.3 MNpeacTtaenawT Tabnuusl M rpadMky, B KOTOPLIX NpUBEOEHbI
KOHUEHTpAUWW  MCNBITYEMOIND XMMW4YecKoro BewecTea B8 0DnyYeHHbIX
pacTeopax W pacTeopax TEMHOBOM KOHTPONA OTHOCWTENEHO BpemeHw. Ha
rpacpuke npeactaBnAKwT  NWHWKW perpeccMd B COOTBETCTBMM  C
OTNO¥EHHBIMKW 3HAYEHWAMW OaAHHBLIX.

10.2.1.4 YkaswiBawT npeaBapuTencHOe  3HAYEHWE  KOHCTaHTb
CKOPOCTM peakuMu npamoro coTondaza ana  obnydedHslx  obpasuos
XMMHYECKMX BewecTe W o0Bpasucs TEMHOBOID KOHTPONA, a Takke
COOTBETCTBYHOLWME nepuoibl nonynpeepaueHus. MpepcraenawT
YypaBHEHWA, pacyeTol ¥ KoahdUUMEeHTLl PErPECCUKM, MCNONb3YEMBIE ANA UX
BbIYMCNEHKMA, @ TAKKe 3HAYEHWS PErpeccMM N W - W CTaHaapTHble ownbKu
ko3 UUMeHTOB perpecci (HanpuMmep, HaKknoH, OTPe3ok).

10.2.15 MWcxogR w3  npegeapvTeneHOrc  3Ha4YeHWA  KOHCTaHTh

CHKOpPOCTA peakuid nNpampmoro EbCITDﬂHBEL YEa3blBakdT COOTEETCTBEYIOLW KME
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pacyeTHble 3HaYeHWA noTeps Npy  npAMoMm  oTonule B TeYeHWe
TPUAUATHCYTOYHOIO nepwoga BKCNOHUPOBAHWA obpasuyoe noa
BO3AEWCTBMEM COMHEYHOrO WanydYeHua. [peacTaBnalwT ypaBHEHWA W
pacyeTbl, UCNoNbayemble Ond ux pacdera. OBocHoBeIBaWT BeIOOp cesoHa
W reorpaUYeckyio LWAPoOTY ANA onpejenedus NNOTHOCTH CpedHecyTOYHOro
conHeyHoro coToHHoro notoka (L), Mcnoneayemslx B pacyerax.

10.2.2 MpeHTUrKauna OCHOBHbIX NPOOYKTOR NpespalleHus

10.2.2. 1NpeacraenaT Tabnvubl W rpaduky, OeMOHCTPUPYIOLWKE
KOHUEeHTpauwu npoaykToe dioToTpadHchopmaun M KONMYecTBO BellecTsa
{(vnu1, onuWoHaneHo, Maccel) NpW onpefeneHy BanaHca ana obNyYeHHbIX
pacTBOPOB M PACTBOPOB TEMHOBOMD KOHTDOMNS B 3aBUCMMOCTH OT BPEMEHM.
Ha rpadcdwuke npenctaenawT NWHWKM  perpeccMd B COOTBETCTBMM C
OTNOMEHHBIMK 3HAYEHMAMKU OaHHbIX.

10.2.2.2 Ecnu HeobxogMMOo, B OTYETE YKa3bIBAKT KOHCTAaHTLl CKOPOCTH
obpazoeaHKa W pasnoxeHus NpodykTos npeepaweHus. NpuBogAT Takwe
WHpopMauwno o MOEHTMYHOCTKM NpogykToB choTonpeepawedna (= 10% ot
WMCXOOHOMO KONWYecTea NpuMeHeHHoW fo3bl). MNpeactaenaAwT Mogens Nyt
npeepalleHnsa, YpaBHEHWA, pac4eTbl W Ko3d@PUUMEHTEl perpeccuu,
MCMonb3yemble AMNA WX pacdeTa, a TalKe 3HaYeHWA perpeccuM n U r- u
cTaHdapTHblie OWWEKK KoaUUMEHTOR pETPeCCHI.

10.2.3 KeaHTOBBIW BIXOL

10.2.3.1 Ecnw wcnoneayeTcA  KCEHOHOBas OyroeaAa namna o
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uneTpamK, NNOTHOCTE MNOTOKa nagawowero QOTOHHOMD  M3Ny4YeHWs

npeacTaenaT B Buae rpadvka 3aBUCHMMOCTA NNOTHOCTK NOTOKa hOTOHHOro
Many4eHua, Mmone cM® ¢, (ocb OpAWHAT) OT ONWHbI BOMHbIHM, (OCb
abcumMccsl).

10.2.3.2 Ecnu wcnoneayeTcs CONHEYHLIA CBET, Heobxooumao
npegocTaBuTe TabnW4YHble 3Ha4YeHWA NNOTHOCTW CONHEeYHoro OoToHHOro
Wany4YeHWs AnA TOro ce3oHa W reorpaddMYeckol  WWMPOThl, KOTOpbIE
Hanbonee BNW3KO COOTBETCTBYIOT YCNOBUAM NPOBEAEHWA MCCNEN0oBaHMA.

10,233 Ona onpegeneHnA  KBAHTOBOMD BbIXOOA WCMBITYEMOrO
XMMWYECKOTO BellecTBa C WCNONb3oBaHWeMm akTUHOMEeTpa, cnegyet
npenocTaBuTe Tabnuubl W rpadueEd, OeMOHCTPUPYILWWE 3aBMCMMOCTb
KOHUEHTPAaUWA UCMNbBITYEMOrD XMMWYECKOrD BellecTBa U akTUHOMEeTpa B
obny4eHHblX pacTBOpax W pPacTBOpax TEMHOBOIMC KOHTPOMA OT BPEeMEeHM.
Takke gomkHel BbiTe NpeacTasneHdbl NMWHWW PErPECCUA B COOTBETCTEMWA C
IKCNEePUMEHTANbHBIMKW TOUKAMM.

10.2.3.4 TpencraenawT KOHCTAHTBEI CKOPOCTW npaAmoro choTonuaa
obnyyeHHblx o0bBpasuos W oBpasuUoB TEMHOBOMC KOHTPOMNA WCNbITYEMOro
XMMWUYECKOr BeELecTBa U akTuHoMeTpa. [MpeaocTaBgnNanT TaKkke YypaBHEHWA,
pacyeTbl ¥ KO3hULMEHTEI PErPECCMK, WCNoMNb3yeMble ONA pacyeTa co
3HAYEHWA pEerpeccMm n M Fu CTaHdapTHele owWnbkn KoaddUuuMeHToB
perpeccuu (HanpumMep, HaknoH, OTPe3ok).

10.2.3.5 YKasblBalOT KBAHTOBLIA BbIXOO WCNLITYEMOTD XMMUYECKOro
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BElWecTea, ecnu ero NpoBOOAT WNKM onpefenswT nocne tpeboBaHMA ©
npegocTaenedHnd MHQoOpMaUMM 0 KoHCcMcTeHuuk obpasua. MpegocTaenaoT
YpaBHEHMA M PACYETLI, MCNOMNb3YEMble ANA ero Bol4YUCNeHUs.

10.2.3.6 lMpeocraensoT pacCyYMTaHHbIE KOHCTAHTEI CKOPOCTH peakunm
npAMoro otonMaa ONA WCNBITYeMOro BelecTBa B NPUMPOOHBIX BOOAX,
KOTOPbIE PACCYMTRIBANMCE HA OCHOBAHWMKW KBAHTOBOMD BLIXOAA MCNBITYEMOrO
BELWECTEA B YyCNOBUAX ONpeaeneHHoro ceaoHa, reorpadM4eckon WKWpoTel U
TMNa Bogocema (Hanpumep, B 3aBUCMMOCTM OT MyOWHBI W COOEpXaHWA
B3BELWEHHBIX 4acTWl, W  pPacTBOPEHHBLIX  OpraHWYecKWX  BeLecTB).
MNpenoctaBnawT  WMNKW - ONWCBLIBAKIT  YpaBHEHWA WM pacdeTbl  WNu
KOMMNbIOTEPHBIE nporpammel (Hanpumep, GCSOLAR wnu ABIWAS) u
BXOAHbLIE OaHHbIE ONA WX UCNONb30BAHWA NPW NPOBEAEHWK PACYHETOR.

10.2.4 JononHuTeneHble TpeBoBaHWA K OTYETHOW OOKYMEHTALMHK,
obwan nHdopmMaums

10.2.4.1 YKasolBawT HassaHWe WCCNedoBaHWdA, asTOPOB, Ha3BaHWe W
agpec naboparopuu, BhINONHABLUWX OaHHoe nccnegoeaHue,
WOEeHTUDWKAUMOHHLIR HOMep oTdyeTa nabopatopuu, gary saseplleHwa. B
HEKOTOPLIX CRy4Yanax ModeT DbiTe HeobDxooMMo yKasaTe, KTO nNpeacraenser
vccnenoBaHWMe, WX agpeca W COOTBEeTCTBYHLWMWE WAeHTHPWUKaUWOHHLIe
HOMepa.

10.2.4.2 YxkaswleawT HaWMMeHOBaHWE WCNBITYEMONO XMMWYECKOro

BelWlecTEa, XAMHYECHKYID HOMEeHENaTypy, pErHCTpE’ILl,HGHHhII:! HOMED B
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cucteme CAS. [Ana npegcraeneHna  atol MHOpMauWMKM moxer BbiTe

WMCNoNB30BaH TabNUYHbIA hopMaT, HO NULWE ONUWOHANBHO.

10,243 VYrkazpBawdT (QUIMYECKMe KW XMMWYEeCcKWe  CBOWCTBA
WMCNBITYEMOIND XMMMYECKOro BelecTea. 3TH CBOWCTEBA MOMYT NepevyncneHbl B
Tabnuue (onunoHaneHo).

10.2.4 4 ¥YxaaoplBalT, ABNAETCA WCNbITYEMOE XWMWYECKOE BELEeCcTBO
WCXOOHBIM BELWECTBOM WNW  OOHMM W3 NPOAYKTOB €ro npeBpaweHva B
peayneTate abwoTtvdeckoro  rwgponuaa Wiunu  BuoTpadHcdopmagun.
YKa3sblBaT TaKke, OTHOCWTCA WCNBITYEMOE XMMWYeCcKoe BelWecTBO K
NPOMBILLNEHHBIM NPOAYKTaM, NekapcTBEHHBIM NpenaparamM, Necruyuiam u
T. M.

10.2.4.5 Ona vcneITYeMblX XMMWUYECKWMX BELWECTE C pPagvoakTUBHOW
METKOW O0MKHBl OblThk YKa3aHbl ME4YeHble 3NeMeHTbl M M30TOMNbI, NO3VUKMA
HaxoMaeHna MeTEM, XMMWYecKas 4YMCTOTa MCNBITYEMOrD BellecTBa, B TOM
YUCNE U C PAOUOEKTUBHOW METKOM.

10.2.5 JononHuTeNeHble TpEBOBAHWA K OTHETHOW JOKYMEHTAaLMHK,
WHpopMaUKWA 0 NPOBEAEHHOM IKCNEPUMEHTE

10.2.5.1 YkaawgawT cTaHgapTHoe nabopartopHoe obopynoBaHue W
PEAKTMBbI.

10.2.5.2 YKasclBawT aHanuTH4eckwe MeTodbl, MCNoNb3yemble ONR
MaoeHTUKMKAUMK W KONWHECTBEHHOIO  onpefengHMa WCNbITYEeMOoro

XMMUYecKoro BewecTea. B otyeT OoMmkHbl DbiTh TAKKe BKMKYEHbI KpaTKOe
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onucaHWe wMeToaa, craHgapTHelx obpa3uos, npubopoB, TOYHOCTE W
NPeun3noHHoCTe, npegen obHapy®eHWus W npegen Konu4ecTBeHHOro
onpenenedua. Ecnu tpebyertca, ykaswlBawT peaynbTaTel HE3aBMCUMOR
Banuaauym nabopaTtopum.

10.2.5.3 YKaselBaT pe3ynbTaTkl KOHTPOMNA KavYecTBa WCCNenoBaHWi,
CTeneHb W3BNEYEHWA W OTHOCWTENbLHOE CcTaHAapTHOe OTKNOHeHWe ONnA
NOBTOPAEMbIX aHANW30B.

10.2.5.4YKaasiBaroT cneyuruyecKyo AKCMEPUMEHTANBHYIO
WHOpMaLUKWID, OTHOCALLYCA K OTONKM3Y (NYHKTE.2.3).

10.2.5.5YKa3blBa0T YCNOBWUA, PEAKTUBLI, PEaKLWOHHBIE Cocyabl W
npyryws  wHOpMaUnio, OTHOCALWLYKCA K YDOBHAM  MCCNefoBaHWA.
MHbopmaumna MOXeT BKNIYaTb!

- TeMneparypy;

- pacteopuTent unu OydepHole pacTeOpbl, WMCNONb3yeMmble AnA
NPUIoTOBNEHWA OCHOBHBIX W MCNbITYEMbBIX pPacTBOpPOB ANA  NPAMOIO
dpoTonMza, BkNoYan obpa3aukl NS TEMHOBOIO KOHTPONA,

- COpacTBOpUTENE W ero KONWYecTBO B WCNONb3yemoW dpakunm
BellecTea, ecni TaKOBOW MMEEBTCH;

- HOMWMHAaNBHYK W (akTUYecKyrd KOHUEHTPaUMKID MCNBITYEeMOoro
XMMHYECKOrD BeLWEeCcTEa B Cpeae UCNbITaHuA,

10.2.5.6 AbcopbUWOHHaA CNEKTPOCKONWA:

- onucanue npubopos;
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TOMWKWHA KIOBET U MaTEpUan, U3 KOTOPOro OHW CAenaHs!;

[l

CNekTpaneHoe paspeleHye;

i

KOHUEHTPpAaUWA pacTeopa MCNBITYEMOID BELWWEeCTEA,

]

COpPacTBOPUTENL M ero KONWYECTBO B MCNONL3YeMOW dpakumm
BElWecTsa, ecny TaKOBOW MMeeTCH;

- TeMneparypa v aHadeHue pH.

10.2.5.7 CneunaneHas MHQOPMaLWA O peakUWoHHEIX cocyaax:

-Mmarepuan ( CTekno, Keapu W T. n.);

- TEOMETPUA PEAKUWOHHLIX COCYO0B W WX NONOMEeHWe OTHOCHTENLHO
WCTOYHMWKA CBETa,

- CYLWECTBEHHLIE ONTHYECKWEe XapakTepucTHKW MartepWana cocyqos
(oTCevYeHWe ONWH BONH, U T. N.);

- MNnCTpauuy W [ uny otorpaduM peakuMoHHbIX COCYOOB W WX
KOMMOHOBKKW TaKMKE NpeanaraeTtca BEMAYWTE B OTYET.

10.2.5.8 KceHOHOBaA NamMna Kak MCTOMHUE M3NyYeHus:

- NpOW3BOOMTENL, MOAEN;

- CNEKTPLI NPONYCKaHWA (UNBETPOB W MX HA3HAYBHUE,

- Mamepsemele CNekTpbl MCTOYHWMKA cBeTa B Ananazode 290-800 Hm,
no KpavHen Mepe, B Ha4ane W KoHUe MCCnefoBaHus;

- CpaBHEHWe cnexkTpa Wany4eHWs KCeHOHOBOW Nnamnbl €O CNeKTpom
HMany4eHWs ecTecTBEHHOMD COMHEYHOro cBera B ycnosuax, Tpebyemelx ona

KOHKpETHOro YpPOBHA UCCNeaoBaHuA (B paMKkax HAacTOAWEro cTaHaapTa).
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10.2.5.9 KBaHTOBBIW BbIX0A!

- AKCNepuMeHTankeHble YCNOBKMA (TeMNepaTtypa, cpeda WCnbiTaHua,
KOHUEHTPaLUMA MCNbITYEMOro BELWECTEBA B cpefe UCNbITaHMs);

- ONWUCAHWE PEAKUWOHHBIX COCYOO0B (aMarpamMmel WKNK doTtorpadgun);

- YKA3bIBAKT, MCMNONL30BANCA MM MCTOMHWUE MOHOXPOMAaTUYECKOrD MNu
NOMNUMXPOMaETUYECKOIND M3NYYeHUA;

- YKa3blBAKT ONWHY BOMHBI MOHOXPOMATHYECKON Many4eHus v
LWHPKMHY NOMOCHI NOMOLWeHWA;

- YKa3sbiBaoT hoTOMETpUYECKHME MEeTObl, BCNKM TaKOBbIE MMEKTCH;

- YKA3biBAKIT, KAKOW XMMUYECKWA akTuHomeTp Obin Wcnonb3oBaH
(kpuTepun BbiGOpa, KOHUEHTpauWMs akTMHOMEeTpa B cpefe WCNbITaHWA,
CNEKTPbI NOMOLWEHWA B Cpeae UCNbITaHWA);

- pacnonoweHWe akTUHOMETpa N0 OTHOLWEHWKD K MCNbITYeMoMY
XMMHUYECKOMY BELWECTBY.

10.2.5.10 PacuyeTHble meTogkl:

- pacyeT KoadduuWMeHTa MONMAPHONC OeCATWYHOrC NOrMoweHna(g;),
WCNone3ys 2aevcuMmocTe bepa-llambepra;

- pacdeT MakCMManeHOW CKOpPOCTW peakuwn npamoro doTtonuaa,
nonyckas, yto @ = 1;

- pac4er 3KCNepUMeHTaneHoW CKOpPOCTH peakymu oTonnaa;

- pac4er KBaHTOBOID BeIXOAA;

= pacHeT CKOpoCTH peakuli © NoOMOLW B KOMMNBHOTEPHBLX NMPOrpamm
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GCSOLAR wnw ABIWAS npu paznuydelx reorpadvyecknx WWpoTax,

Ce30Hax, BpeMeHW cyTOK, Boaoema;
- pacyeT 3aHadeHWH nepuona nonynpespaileHda unu DT50, DT75,

DTS0 » cooTBETCTBYHOLWMWX AOBEPHTENEHBIX MHTEPBAN0B.
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Mpunoxexnue A

(cnpaso4Hoe)

CuMBONLI W eAWHWUbI, OTHOCALWMWECA K POTOXUMHK

Tatnwuya A1 — Cumeonel M eQMHUULI, OTHOCAWMKMECA K DOTOXUMUMK,

BKNKOYAA eaMHULEl T W BHECHCTEMHBIE €0MHMLbBI HMiMepeHWA

Clmeon HawmeHoBaHMe EouHuug CK “YacTo
ynoTpebnaemele
{BHECHMCTEMHLIE)
efMHKLE
A MNornowexwne bes yrazaHuA Be3 ykazaHua
enMHKML EOMUHALL
a DecaTtuuHbli KoadduureHT M(m) cm (em™’)
NornoweHus
L Ocnabnexue bes ykazaHua Bea yka3zaHua
eaMHML E0WHWL
z 2 24
E MoBepXHOCTHAA MAOTHOCTE Brm* (VW m ") Brom™ (Wom™)
NOTOKa WINYYEeHWRA,
oBNYyYEHHOCTE
Eq CropocTs dneHca BT M2 (W M)
Ep MNnoTHoCTE NoToKa POTOHOE, Mons ¢’ M Mone ¢ oM™
B HONWYECTBEHHOM
A : o)
BbIDAMEHUM (mols'm®) (mols“cm™)
Ep. . CnekTpansHas NNoTHOCTk mone ¢ m™ Monb ¢ oM HW'!
noToka oTOHOB,
B KONWYECTEEHHOM (mols 'm':'J imols“cm™“nm’)
BbIDAMEHHUK
£ MOonNSpHSIA JecATHYHBIA M*mone” am® mone ' cm” unm
KoM @UUHMEHT NOMMOWeHHA nmons ' cm’
. .
(m~ mal }
{dm3 mol'em™;
Lmol'em™)
iy KBAHTOBLIW BBIXOO Bes yrazaHua Be3 ykazaHua
eaMHML E0MHWL
H TJHEPreTU4ECKaA IKCNO3UUMA T E{J m 2}
a0
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Oxonvarue mabnuust A1

Cumeon HavmeHoBaHue EnnHKue CA Yacto
ynoTpebnaeMsie
{BHECHMCTEMHLIE)
E0MHMLE
Ho, Fo MHTerpanbHas NNOTHOCTE O m = m™)
naToka
A AnuHa BoNHbL M (M) HM (nm)
U, BonHoBoe 4Mcno MM e’ {em )
P MOLWHOCTL Br=[wc’
ANEKTDOMATHUTHOID W=Js")
HanyJyeHusa
Q JHEDIMMA WANYYEeHWR, O (J)
JTIY4KUCTHIN NOTOK

MpumevyaHus

1 lMNnoTHocTe noTtoka doTtodos, |, (Photonlrradiance). Cumeon |,
WCnoneL3yeTcA B HAacToAwem  craHgapre, ©Ge3  WCKNOYeHWA, Ha
KONWUYecTBEHHOW ocHoBe. [nA XWMWYECKMX BelwecTs, NoABEprHyThIX
NoNUXpoMaTHYeCKOMY M3NYYEHWKD NOTOKOM hoToHOB npw
UEHTPUMPOBAHHOW ANWHE BOMHBI A C MHTepBanoMm B 1 HM, WCNONL3YETCA
edMHUUa M3MepeHnA [MMONLCM e (mmulcm’zs'1}].

2 CpegHecyToyHas nMNOTHOCTb MOTOKA COMNHEYHOro poTOHHOMO
wanydeHmnn, L, Average Daily Solar Photon Irradiance). Cwmeon L,
WCnone3yeTcd B HacToAwem  pykoecactee 0e3 WCKNOHEHWA  Ha
KONWYECTBEHHOW OcHOBe. [nA XMMWYEeCcKWMX Bewects, nNoaBeprHyTbIX
BO3OEWCTBMIC  COMHEYHOro  cBeTa  (NoNMXpoMaTHY4ecKMA  MCTOYHMK
obny4YeHnA) nNpu UEHTPUPOBAHHOW ONWHE BOMHB! A C WMHTepBanom B AA,

3HaveHue L, BulpaxaeTcA B eamHuuax [Mmons cm - cyT | (mmolem®d ™).
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Mpunoxenune b
(cnpaBo4yHoe)
Mpow3eogHble BbIOpPaHHLIX YpaBHEHUIA

B .1 OcHoBHbIe ypaBHeHUA [12]

[ de ¢
E = }-.a"uuba by chem| = _.U_ ' Ll"a ' F-'-.-:-::bs-'}y ayal F:".I{-:b&-ﬁy chem) . (B.1)
\ A 545
de W0 ) LU
a- ! Zf:n;n.a_q by chem] = ~ Z Iop - Exgabty sys) ~ Exjabs by chem) —+ (B-2)
T 240 200

1
roe C- KOHUEHTpauWs XMMWYEeCKoro BelwecTea, Mone N |

@ - KBAHTOBBIA BbIXOO,
| yjanetychem) -~ CKOPOCTL NOrNOWEHWA POTOHOB XMMUYECKMM BELLECTBOM

NpW LeHTPUPOBAHHOW ANUHE BONMHb! A ¢ MHTepeanom B 1 HM,MMONb CM™

cyT

D.ys - TONWWHE 0Bny4aeMoW CUCTEMBI, paBHaA OTHOWeHW obbema
oBny4yaemMon KIOBETkI K NNowWangM nageHna Uany4eHus, cM;

lgs- NNOTHOCTE Nagawwero nNotoka QOTOHOB NPU UEHTPWPOBaHHOW
ANWHE BOMHbI A € MHTEPBANOM B 1 HM, MMONb CM ™ cyT '

F_.l'[ajjsbﬁfghrgj - q]pEHLI,Hﬂ JHa4eHWA nNNOTHOCTH nMajawlwerc nNoToka

DOTOHORB, NOMMOLWEHHBIX CUCTEMOMN;
g2
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Fiabeoyerery - pakuMa  3HaYeHWA NNOTHOCTM Najawlerc noToka

{*}DTDHDB, normowerHbelx XMM4eCcEMM BelleCTBOM.

Ir I I-:._'-. “ _ ]”—-cu_-l-r:a r_l!] o
Fl-n[:@ by sys) = h = ' =1- lﬂ_luﬁ'w ' - (B3)
| Iy Iy
£y -
F\(abe by chem) = , (5.4)
Mabe by chem| ar + €y - e

roe oy - KoadduureHT ocnabneHns CUCTeMbl NPY ONWHE BOMHGI Ao
£,- MONAPHBIA 4eCATUYHBIA KO3 DUUMEHT NOMOWEHWA XMMWUYECKOrD
BELLecTBa NpW ANWHE BONHB! A,N MOMb ' oM ;
L - ANWHAa ONTUYECKOro NYTH,CM.
Mopcraensem ypasHeHua (B.3) w (B.4) B ypasuHenne (B.1) ©

nony4yaem:

fr ] o £y
— | == oy (1 — ltl_'-“*‘-"'”':]'l) : —) . (B.5)
(L’Ef)&.‘ D.q:,n: A Chy T £y

E

CymmupoeaHue ypaesHeHna (B.5) no scem anuHam eond ot 290 HM oo

800 Hm paer:
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de I £y
- !]r . -I . | ﬂ—':L't:.,+E,:, ol . I"-—) : 5.6
flt Déyaé { o ( ) (ﬂ;\ +E) (5.5)

Ona obny4eHWa BOOHOW CUCTEMBI CONHEYHBIM Wany4YeHuem [12]:

Tonsotar) () = Lax(t) + Tsa(t) , (B.7)

(6.8)

g = i},.-y_.,- e #(L)

=12 - (5.9)

Dsg.rs:

roe lgysenn(t) — nnoTHocTe noToka obwero nagalwlero ConHe4Horo
(POTOHHOID W3NYy4YeHWs B 3aBMCUMOCTK OT BPEMEHH,

las(t) — nNNOTHOCTE NOTOKA NPAMOrO  Najakwwerc ConHeYyHoro
(DOTOHHOID WaNy4YeHWs B 3aBUCHMMOCTKH OT BPEMEHMW,

l.4{t) — NNOTHOCTL NOTOKA pacCeAHHOro NaaakwlWero CoNHeYHoro
(POTOHHOID WANy4YeHWs B 3aBMCMMOCTKM OT BPEMEHH;

I, - cpeaHsaa AnNWHa onNTUYECKOrO MYTW NPWM NPAMOM OBNYYEHUH, CM;

.E_J' CpelHAR ONKHa ONTHYeCKOoro NyTH NpKM  pacCcerAHHOM GEHYHEHHH

CM;
B{t) — yron oTpaxeHWA.
94
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a00

? - _D@. Z[Udi +(1— 10 eata; SIgyssecs)
I M (6.10
el 1 e tes @) L2002 1 5;0C
+..II.5;_ (1 j.ﬂ ]} (_EE N Eirc) ]’ ]I

BE.2 MponasogHoe ypaBHeHWA (D), npuBegeHHoro B nyHKTe 4.63

HacToAwero ctavnapra [12]:

107" =exp (—2,3 *I]. (B.11)
CrnepoBarenkHo:

1— 107l = 1 —exp[-2,3+(a, + &, c)l] = 1 — exp(—x), (B.12)
rme x=23(a;+&5c)l=23+4; (6.13)

A — nornoweHve (0ecATUYHOE) pacTeopa.

PaznoxeHWe B pAA 3KCNOHEHUWANBHOIo ypaeHeHuA (B.12) naert:

2 53 gt 45
1—EKP(—I}:I+E—¥+E—E+--- (6.14)

Ona onTudecky pasBaBneHHoOro pacTeopa MCNBITYEMOro XMMUYECKOro
BElWEecTBa B 4YWCTOW BOQE, Ha MENKOBOAbLE WNW B NPUNOBEPXHOCTHBIX
NPUPOOHBIX BOAAX, KOrga OecATHYHOE nornowedue cuctemsl <0,02 u Bee
BbICWIKWE 4neHel ypaeHeHwa (B.14) cpaBHuMMel ¢ x, TO ypaBHeHwe (B.14)

CBOOWTCAH K
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1—exp(—x)} 2 x (B.15)
KomBuHupya ypaeHeHwa (B.13) n (B.15) ¢ ypasHenHnem (B.12) ansa

ONTHYECKW pa3baeneHHoro pacTeopa MCNeiTYeMOoro XMMWYeCckoro BellecTea

B 4YWCTOW BOOE, HA MENKOBOALE WNK B MPUNOBEPXHOCTHBIX NPUPOOHBLIX

BOOax:

1 — 107 ‘@t a2 = 23 (@, + £:0)l. (6.16)
MogcraHoeka ypaeHenwa (B.16) B ypaeHenwe (5.6) W cokpaweHwe

NonNyYeHHbIX OOMHaKOBLIX YNEeHOB B YWCNWTEene W 3HaMmeHarene gaer ans

ONTUYECKW pa3baeBneHHOro pacTeopa MohNbiTYEMOro XMMHWYeCcKkoro BellecTea

B YMCTOW BOOE, HA MENKOBOOLE WNW B NPHNOBEDXHOCTHEIX NPUPOOHBIX

BOAAX:
d L' BOD
C
e qﬁz &la, e (6.17)

290

CpaeHuean ypaeHeHwe (B.17) ¢ ypasHeHdem (1) B nyHkTe 4.5.1
HacToAwero craHgapra, MOMHO  3aMeTWTb, YTO ANA  ONTUYECKW
pazbaBneHHoro pacTeopa MWCNbITYEMOro XMMWYECKOro BelecTBa B YMCTOW
BOAE, Ha MEenKoBoObEe WNW B MNPUNOBERXHOCTHbIX NPUPOOHBLIX BOoOaX,

KOHCTAHTA CKOpPOCTU NpAmMoro dhoTonwaa onpegenaeTca no dopmyne:

] 800
ka=235— @) &l
a Dsys ™ 0, (6.18)
96
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rae ypasdHeHwe (B.18) woeHTM4HO ypaeHeHww (5) B nydHkTe 4.6.3
HAaCTOALWero cTaHaapTa.

B.3MNpouvasoaHoe ypaBHenuA (6), npuBeaeHHoOro B nyHkTe 4.6.4

HacToswero ctaHnapta [12]

Mo aHanoruu c ypasHeHuem (B.16), MOXHO YBMOETE, 4TO B YCNOBWAX
CONHeYyHoro obny4eHua onTu4ecky paszbasneHHoro pacTeopa TecTUPYeMOoro
XMMHMYECKOND BelwecTea B 4YWCTOW BOOe WNWM  NPo3padHblx  Bogdax
MENKoBOALA, a Takke NPUNOBEePXHOCTHLIX BO4aX NPUPOOHOro BoAOema,

aHaYeHue NecATUYHOM NorMmoweHna cucTemel <0,02

1 _ 10 ‘@atec)Dgyssecs 2,3 (a, + E}flg)ﬂs:‘?sgggﬂ (B.19)

1 — 1{]—(11',5_1'—5,:-_ ] 12 Dgys ~ 2.3 (.51_;; + g .g} 1,2 Dsy.-;. (B6.20)

MNogctaHoeka ypaBHeHnd (B.12) w (B.20) B ypaBHeHwe (1) w
cOKpalweHle nNONyYeHHbIX O4WHAKOBBIX 4YINEHOB B 4uCndtTene W

JHaMeHaTens gaet.

&00
d'r:
-.‘it (2 3 'I?Z 5, 4 ﬁ.’}) (B.21)
e Z:(t) = 1;:(t) - sec 8+ 1,2 1,(¢). (B.22)

YpaeHenue (6.21) naetr a3HadeHWe CKOPOCTM peakuud nNpamMoro

97
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poTONM2a B 3ABUCUMOCTH OT BpeMeHW, MOTOMY YTO NNOTHOCTE MNOTOKA
COMNHEeYHOro POTOHHOMD M3Ny4eHna NpM 0aHHOW AnvHe BOMNHeBl BAPBWMPYET BO
BpeMeHW, Kak npeacrtaeneHo dnedom Z(t) ona ontudeckn pazbaBneHHoro

pacTeopa.

IRFAGET

L) = 24 hours 529
Munn u gpyrve (Milletal, 1985 r.) onpegensnu cpegHecyTodHoe

3HAYEeHWE CONHEYHOID M3NYYeHWH Kak:

L;=2,3£; (5.24)

MogcraHoeka ypaeHeHuA (B.24) B ypaeHenue (B.21) gaer 3HaqveHwe
cpegHel CKopoCTY peakuny npAaMoro goTonuMaa B Aeajuaridereipexya-

coeoW nepwog (24 hours):

d_ 00
[N
g @Z L e (6.25)
dt R
250

MNpwu cpaeHeHun ypasHeHna (6.24) c ypaeHeHwem (1), npuBeaeHHOM B
nyHkTe 4.5.1 HacToAWeEro cTaH4apTa, MOXHO YBUAETL, Y4TO ANA ONTUYECKW
pasbaBneHHoro pacTeopa MCNbITYEMOro XMMUYeCKoro BeLecTBa B YMCTOW
BOMAE, NPO3padyHblx BOAAX MENKOBOObA  WNM NPWNOBEPXHOCTHLIX BOAAX,
NoABEprHyThiX OBNYyYeHWID CONHEeYHbIM CBETOM B TedeHwe 24 4acos,

cpeHee 3IHaYedHWe KOHCTaHThl CHOpPOCTW peakdll npRmoro EI'JDTDJ'IHE-EI
98
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onpefgenAeTcd CormacHo YpaBHEH MK

300

K (sotar) = @Z &L, (6.26)
250

roe ypaeHeHue (b.26) MOeHTMYHO ypaBHeHWH (B), NPUBE4EHHOMY B NYHKTE
4.6.4 HacToAWErD cTaHgapra.
E.4lMpouasogHoe ypaBHeHWA (7), NpUBegeHHOro B NyHKTe 9.2.3
HacTosALWero craHgapTa
Meperpynnupoeka B ypasHeHun b.2 naet aHaveHue oblled CKOpPOCTM

nornowexHnA {*]CJTDHDE HMCNBITYEMBIM XMMHUYECKMM BELWECTEBOM:

goo

1 dr E.97

Itabs by chem) = Zf:{abs by chem) = ~ o (b.27)
290

MO8 | apehyenem - 00LLAA CKOPOCTE NOMMOLWEHWA (POTOHOB XMMWUYECKUM
BELLECTBOM,MMONb CM © CyT '

| 4jabstychem) - CKOPOCTE NOrMOWEHWA HOTOHOB XMMWYECKUM BELLECTBOM
NPy UEHTPUPOBAHHOW ANWHE BONHbI A C MHTEpBANoOM B 1 HM,

MMOMb CM cyT'1.

YMHoxeHue ypasHeHua (B.17) 1 (6.25) Ha -1/D naer aHadyeHue obwen
CKOPOCTM nornoweHua pOoTOHOB oOnTHYecky paszbaBneHHelM pacTBOPOM
WMCNBITYEMOro XMMWHECKOro BellecTea, NOABEpPrHyTOrc BO3OeWCTBHID
WMany4eHWs KCEHOHOBOW  OYyroBOW  namnel  WNW - COMHEYHbIX  NyYen,

COOTBETCTBEHHO!
99
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E 800
I{IE?IL'I’I'I abs by chem] — 23 Z & Iny (reman) | " Crenan, (6.28)
“¥T 290
200
E{:am-r abs by chem) — Z &L | *Ceotar. (6.29)
250

Obuwee 4yucno QOTOHOB, NOMMOWEHHBIX PACTBOPOM WCMNBITYEMOID
XMMHWYECKOrND BeLUECTBa C HMZKOW ONTWYECKOW NNOTHOCTRKD B TevYeHue X
OHelW obny4eHWA KCEHOHOBOW Namnol unu B TedyeHue 30 OHeR CONHeYHoro

Uﬁﬂ'jl"‘-IEHHﬂ, COOTEETCTBEHHOD, OnpefenAaeTca CormacHo ypaBHeH !

Totalnumbero [photonsabsbychem
mﬂ

E 2o (5.30
= (Kdﬂj’ﬂxﬁﬂﬂﬂj 3:3 D_ZEEIG.E{::M] "Caronens }

FVE a0

040

Totalnumbero fphotonsabsbychem
v 5 - = (30 dayssolar) ZE;_LE AT

230

cm

rne totalnumberofphotonsabsbychem - oBbwee yvcno dotoHoB,
NOrMOWEeHHBIX PACTBOPOM UCMBITYEMOID XMMUYECKOro BeLLeCcTBa,
Xdaysxenon - X aHel obny4eHUA KCEHOHOBOW Namno,
30 dayssolar - 30 nHeW conHeYyHoro obny4YeHKn.
Yucno gHer (X) HenpepblBHOrO obBnydYeHWA KCEHOHOBOW NaMnow,

KOTOpOE 3KBMBANEeHTHO 30 gHAM conHeYHoro ﬂﬁﬂ}“—IEHHH BOOLI © HW3KKAM
100
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(DeCATUYHBIM) NOrNOWeHMeM, MOXeT BbiTe NONy4eHo NyTeM NpUpaBHUBAN

ypaeHeHun (6.30) n (B.31), c gonyweHwem, 4TO cpedHAs KOHUeHTpauws
WUCNBITYEMOrO BelwecTea B TedeHuwe 30 NHeW ConHevyHoro obny4yeHua (C....)
paBHa cpegHel KOHUEeHTpauwW B TedeHwe X [OHeW HenpepeiBHOMO
oBNy4YeHA KCEHOHOBOW NaMnow (Cienan). NPM  3TOM MOMET OblTe HAWOEHO

ONTUMaNEHOE 3HaveHue X 1 npu 3amewednn Doy Ha Dyt

30 Dycpy ggﬂﬁ &L,
Xdaysxenon = ( ) 200 =
2,3 1 290 E},Iﬂi{x&ﬂﬂn}
(B.32)
D_f.'y_f.' ggg E.F.L.?_
= |13 200 !
i 290 E:dpa {xenon)

roe ypasHeHue (6.32) MOEHTUYHO ypaBHEHMIO (7)., NPUBEAEHHOMY B MyHKTE
9.2.3 HacToALWero cradgapra.

B.5 NponzesoaHoe ypasHeHuA (12), npuBegeHHoOro B

OCHOBHOM TeKCTe HacTofLlero ctaHgapra

Paspenue ypaeHeHue (B.26) (ONA KOHCTAHTel CKOPOCTHM peakuuw
nepeoro nopafka onTU4eckd pa3baBneHHOro pacTteopa  WCNBITYEMOro
XMMWYECKOro BellecTea nof  Bo3gedcTereM obnyyeHWs ConHeYHbIM
cBeToM) Ha ypasHeHue (B.18) (OAnA KOHCTAHTLI CKOPOCTWA peakuuKu Nepeoro
nopAaKa onTU4eckd paizbaeneHHoro pacTeopa WCMNbITYEMOro XMMUYECKOro
BELECTBA Nog Bo3nedcTBMeM obnydyeHWsa KCEHOHOBOW AYrOBOWM NamMnomn,
TO eCTb Ka =Kapenons loa=loaenon)s Days =Dgens 1 NpuMeHnas nepectaHoBKY

nonyyaem:
101
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S0
1 Do kd {xemon) Z:Em = L},

kq {splar) — :
J 800
2,3 [ 290 4 OF {(xenon)

’ (6.33)

rne  ypaeHenwe (B6.33) woeHTU4HO ypaBHeHw (12), NpPUBELEHHOMY B

nyHkTe 9.8.1 HacToAwWwero ctaHaapTa.

102
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MpunoxeHune B
(cnpaBodHoe)
NoagroToBKa cpenbl MCCNeqoBaHWA peakuvn npamoro coTonmsa
B.1 Ona npurotoeneHua OydiepHbIX pPacTBOPOB, MCNONb3YeMbIX Npu
WCccneaoBaHMM peakuny npamoro oTonuza, pekoMeHaylTcs CcTaHgapTol
Tuna A (ASTM D 1193-99 «StandardSpecificationforReagentWater» -

CraHaapTHaa cneuMdMkalna aAna sofsl ANA peakTUBOB).

NMpumMesdaHna—MCTOYHKEM NnonydeHda ASTM D 1193-99:
1. American Society for Testing and Materials (ASTM) 1961 Race Street Philadelphia,

Pennsylvania 19103,

2.httpfwww.astm.org/dist.ntm.

B.2 PerkomeHayemele npoueaypel npurotoenedna BydepHbix
pacTeOpOB ANA WCCNefoBaHWK peakuwy npamoro dotonuaa npveeexbl B
nokymente [2]. laHHoe pyKOBOACTBO PEKOMEHOYET!

- DMpwurotoenedve  Bocex  OydepHblXx  pacTBOpPOB  OOMMHO
ocyLecTBNATLCA Npu 25°C;

- CnegyeTt UCNoNb30BaTh XMMHWYECKME BellecTBa KBanudiMkaumn «ana
PEeaKTMBOB, PEAKTUBHOW YMCTOTRI® MNK «0.C.M.», HE CodepXallMe npuMmecen,
KOTOpPbIE MOIMK Bkl DbITe dhoToCEHCHBUNM3aTOpamu,

- [InAa npvroToBNEeHWA pPacTBOpPOB CO 3HadeHwamu pH ot 3 po 6,
pekoMmeHayeTca ucnone3oeate NaHPO 4HCI ;

- [na npuroToBneHWs pacTBOpPOB CO 3HadYeHMAMM pH ot 6 go 8,

pekomeHayeTca ucnonesoeate KHPO,MNaOH;
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- OnA NpuUroToBneHWs pacTBOpPOB co 3HadeHwamyu pH ot 8 go 10,
pekoMeHayeTca Mcnone3osate H:BO:MNaOH ;

- PekomeHOyeTca MCNoNb30BaTh YTBEPHAEHHLIE METOALI, ONUCAHHbLIE
B COOTBETCTBYHLWME HOPMATUBHBLIX M METOOMYECKMX JOKYMEHTAX;

- [Ona npoeepku 3HadeHua pH cnegyer Bcerga WCNoOnNb20BaTh
oTKanubpoBaHHsli pH-MeTp;

- Cneayer wvcnonb3cBaTe BOydepHble pacTBOpPbl ¢ MUHUMANbBHOM
KOHLEHTpaurei (no kpaiHen mepe, 0,0025 mone n').

B.3 Mpv npuroToBNEHWK UCNBITYEMbIX PACTBOPOB ANA MCCNeNoBAHMA
peakuvu npasoro cotonuaa, cneayer aobaenaTe DydepHbId pacTeop K
WMCNBITYEMOMY  XMMWYECKOMY BelwecTBy, ANA OOCTHUHEHWA Menaemoro
aHavyeHua pH. Ecnu HeobBxoaumo, cnefyeT perynypoBaTth 3aHadedue pH
pacteopom HCI unn NaOH ¢ koHueHTpaumein 1 mone n'. HactoarensHo
pexkoMeHayeTca onpenenaTe HakTUYEeCKYH KOHUEHTPauWi WCNBITYEeMOoro
XMMHMYECKOND  BellecTBa B MWCNLITYEMOM  pacTsope 00  Hakana

WccnenoBaHuA.
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Npunoxenne I

(cnpaBo4dHoe)

MpenmywecTea U HEOQOCTATKM MOHOXPOMAaTUYECKOro MK

NONMUXPOMaTUYECKOro M3NYyYeHUA

1 OcCHOBHEIM NpevMyLLecTBOM npw MCNONB30BAHNK
MOHOXPOMaTHHECKOND MW3any4eHua ANA OonpegeneHns KBaHTOBOrMo Bhixoaa
WUCNBITYEMOINO  XWMWYECKOrD BellecTea HABNAETCA TO, 4TO NpW 3ToM
ycTpaHsaeTcA HeobxoQuMMOCTe HenocpedcTEEHHOMO M3MepeHWs najalwero
MOHOXPOMAaTHYECKOro ManyvyeHus [cMm. ypaeHeHua (16) u (18), npueeneHHble
B OCHOBHOM Tekcte]. B To we BpemMms, HEOOCTATKOM ABMNAETCH TO, Y4TO ONA
onpegeneHva KBaHTOBOMD BbIX04A C MCMNONb30BAHWEM MOHOXPOMATHYECKOND
vanydeHus TpebyetrcA ©Gonbllie BpeEMEHW, YeM C  WMCNOoNbLIoBaHWeMm
NONUXPOMATHHECKOTD M2NYy4YeHWA, MOCKONBKY AKTMHOMETRP W WUCNBITYEMOe
XMMHMYECKDe BELEeCTBO NOMOLWAKT NOTOK (POTOHHOMD W3Ny4YeHWs TONbKO
npy OAHOW ANWHE BONHbLI BMECTO HECKONbKKUX ONWH BOMNH.

.2 OCHOBHBIM NpeUMYyLLECTBOM npu WCNONb30BAHWUK
NONUXpoOMaTUYECKOro  Many4Yedus  (KCceHoHOBaA  fAyroBas namna ¢
hUNLTpaMu MNKM COMHEYHBIM CBET) BMECTO MOHOXPOMAaTUYECKOro ManyJyeHua
ans  onpefenedHns  KBaHTOBOMO BbiX04a MCNLITYEMONS  XUMWYECKOro
BELWECTEA ABMASTCA TO, YTO B 3TOM Ccfydae TpebyercasHaqvvTeneHo MeHbLle
gpemeHdn [8]. lNpu4uHa 3awknwHaeTcA B TOM, 4TO NOMOWEeHWEe MoToKa

{bDTDHHDFG Many4yeHrAa aKTHHOMEeTpOM W WMCNbITYEMbIM - XMMHWYECKM
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BELLECTBOM NPOUCXOOMT NPW HECKONbKWX ONMHAX BOMH, 8 He TONbKO npwu
OAHOW AOnNWHe BonHbl. OCHOBHBLIM - HEOOCTATKOM NPHM  WCNONL30BaAHKMM
nonuxpomaTtudeckoro ofinyyeHda ONA oNpedeneHuA KBaHTOBOro BbiXOOa
WCNBITYEMOIO XMMWYECKOrD BELLeCcTBa ABMAETCA TO, YT0, B OTNMYME OT
MOHOXPOMAaTHYECKOro Many4eHMa [cMm. ypaeHenwa (19) 1 (20)] B ocHOBHOM
TekcTe), ero wcnonb3aoBaHwe TpebyeT onpeneneHWsa MNNOTHOCTHM NOTOKA
Wany4yeHua poTOHOB.

I3 MpenmylwecTeoM Npyv UCNONb30BaHWKM CONHEYHOrD CBETa BMEeCTO
KCEHOHOBOW namnbl, €cnM [ANA onpefeneHMs  KBAaHTOBOID BbiXoOa
WMCNOMNb3YETCA MNOMNWXPOMATHWYBCKOE W3ANy4yeHWe, ABNABTCA TO, 4TO B
cBoBOOHOM NOCTyNe MMelnTcA Tabnuubl, cogepHallne cpeqHWe 3Ha4YeHWA
NNOTHOCTA MOTOKA COMHEMHOrD MWany4YeHws B 3aBMCHMMOCTM OT Ce30Ha W
reorpaUYeckon WKWpoTel. Takke, ecnn WCMNONb3yeTca CONHEYHbIA CBeT,
yCcTpaHAeTcA HeobXxoouMOoCTe WCNOMb30BAHWA WCTOYHWKOB MCKYCCTBEHHOMD
MOHOXpPOMaTHYECKOro WM NONUXPoOMaTHUHeckoro nany4enna. OgHako, ecnu
WCNONB3YETCHA CONHEeYHbIA ceeT, TpebyeTcA akTWMHOMETP C perynvpyembimM
KBAHTOBbIM BbIXOOOM, C Tem, 4YToObl CKOpoCTe npamoro doTonuaa
aKTMHOMETpa MOXHO BeINO CKOppPEKTWpOBaTk, AnA Toro 4Tobel oHa Geina
cpaBHMMa C TaKOBOW ONA WCNBITYEMONo XMMWYECKOro BeluecTBa npw
O0WHAKOBLIX  yCcrnoewax  obnydeHus [2], [12]. MapanneneHoe
3KCMOHWMPOBaHWE WCNBITYEMOrNO XWMWYECKOro BEeLecTBa W akTWHOMeTpa

npy conHedHom ﬂﬁﬂy"—lEHHH B pameEax CcpaBHAMOro nepuoga EBpemeHH
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CBOOAWT K MWHUMYMY OWWOKKW, CBA3AHHBIE C M3MEHEHWAMW NNOTHOCTH

NOTOKa COJMIHEMHOMO  WM3NYy4YeHWs, Bbl3BAHHOMO  TYMaHoM, pasfM4HOoM
obnavHocTe U T. O [12], [33).

4 lMNMpumepom aKTUHOMETpA C perynupyemeiM KBaHTOBBIM BbIXO4OM
ABNAETCA M-HuTpoauetodeHoH-nupuanH (PNAP-PYR) aktnHomerp [37].
Ona pacTeopa C koHueHTpauweid 1,0-10° mons n’p-HuTpoauerodeHoHa
KBAHTOBLIM BbIXOQ AaKTUHOMETpA B J3KCNepuMeHTe, OOCTUraemMbld npwu
MOHOXpOomartudeckom obnydeHun npyu 313 HM, MOMET perynMpoBaTbCH
NpMMEHEHWMEM Pa3NWYHBIX KOHUEHTPaUuWid pacTeopa NWPUOMHA COMMacHo
chneaywwemy ypaeHenuno [2], [12]:
¢, = 00169 - c (pyridine) (F.1)
rned®..- KBAHTOBLIA BbIXO4 pacTeopa n-HUTpoaueToeHOoHa KOHUEHTpaLUMK
1,0-107 mone m'';
¢ (pyridine} - MonApHaaA KOHUBHTPALMA NUPUAWHA.

.5 CnucoK cOOTBETCTBY LMY XMMWUYECKMX aKTMHOMETPOB,
MCNONb3YEMbIX B WMccneqoBaHuAx hOTOXMMWMYECKWMX NPOUECCOB B BOAHOW

cpene, npueeneH B Tatnuue 2.
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Tatnwua N2 - AKTUHOMETPbI (XMMWYECKWE CUCTEMbI)

MMoauw- [ AxktuHoMeTp (cucTema) [AdHm @ (pacteopuTens) |bubnuorpadgpua

L,

a)-i)

a) n-HUTpoauetoperon/ |290-370 papuabensHan, [37]
NUPUOKH M{A)=const

(eopa, 1% CHLCN)

(b) 290-370 papuabensHan, [38]
n-HUTPOaHW30N/ NMPUAKH gy A)=const

(eoga, 1% CHsCN)

{c) ganepodeHoH 290-330 ~0,9840,04 [39]
Boga)

(d) thepprokcanat 250-500 1,25-0.9 [40], [41], [21]
(Boaa)

(&) o-HUTpobeHzaneaerng |300-410 0,5 [21]

{auetoH wnu CH.CI,)

(f) cons PerHexe 316-750 ~ 0,3 [12]
(soaa)
(g) abepxpom 540 310-375 0.2 [44]
(Tonyon)
(h) azobeHaon 230-460 | ®{trans— cis)=0,14 [46])
@{cis— trans)=0,48
(meTaHon)
{i) Lwasenesas 200-500 0,5-0.6 [8]
kmcnotalcynedar (0,1 mons/n H250,)
ypaHuna
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MpumedaHwna-

1)AMHM — onTUManbHLIM OWanasoHd AnWH BOMH MPW  WMCNONL30BaAHWK
aktwHomeTpos [12], [28],

2] @ (pacTBOpWTENA) — KBAHTOBLIW BEIXOA akTuHOomeTtpa @ [12], [28] e
ODLIYHOM pacTeBopMTENe (KBAHTOBBLIM BbIXOA, HE 3ABMCALWLMA OT ANWHBLI BONHEI,
oboaHaqvaeTca kak P(A)=const,

3) bubnworpacma — CCbINKKM  Ha TWUNWYHLIE CAY4aKM  NPUMEHEHWSA
XHMWHECKMX aKTHMHOMETPOB.

6 [ea nepBblx akTUHOMETPA, NpuBeneHHble B Tabnuue M2, umewoT
perynupyemMeld KBaHTOBbLIA BbIXO4, M MO3TOMY OCOOEHHO Nones3Hbl, ecnwu
WCNonekayeTca condedHoe wanydenue [12]. [lepeole Tpy akTMHOMETpa,
nepeducnedHsle B Ttabnuue 2, OTHOCATCA K aKTMHOMETpPaM C HW3KOW
ONTHMYECKOW NNOTHOCTBKY, a nocnefHWe LWecTs AaKTMHOMEeTpPoB — K
AKTUHOMETPAM C BbICOKOW OMNTHYECKOW NNOTHOCThH. [pyrue xMmMu4eckue
aKTUHOMETPLI onucadel B aokymenTe WMIOMNAK o xMMUYeckux akTMHOMETpax

[28].
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Mpunoxenne [
(cnpaBo4yHoe)
JKCNepuMeHTanbHbIe CUCTEMBI (YCTPOHUCTRA)

O.1K  HacTroswemy  BpemMeHd  onybnuKoOBaAHO  3HAYMTENBHOE
KONWYEeCTBO MHMOPMALWMKW O PasnuyHbiX 3KCNEepUMEHTaNbHBIX CUCTEMAaX
(yCcTpoWCTBaX), WCNOMNbayeMblXx OANA W3YyY4eHWA peakuuwn GoTonuia B
pacreope. QBbMHO WCNONB3YETCA  KOHMUIypauwa QOTOXMMUYECKOrD
peakTopa KapyceneHoro Tuna («merry-go-rounds). B nepso#
opuriHaneHor nyBnukauun  (Moses, [48]) Beino noapoBHo  onucaHo
YCTPOWCTBO, TeXHWYECKMEe 3CKMabl (JYepTemun) onybnukosaHel B [42], a
obcysaeHWe NpUMEHEHWA annaparta KapycenbHoro Tuna Ana vccnefosaHuMa
doTonuza onybnukosaHo B [12], [42]. PoTOXMMWYECKME pPEaKTOop.
KapycenbHOro tTuna uMeTca B npopaxe [31], [32]. MNpubop, vcnonbayeMbin
ONA NPakTHY4ECKOro NpUMeHeHWs Npu wccnegoeaHvu poTonuaa, npueeded

Ha pucyHke [.2.
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cxamnng Bodggx '-' :
11 & BADE DuUmEHWA
LEE L Eul vEu] LR R i
Boga - BECT e i =# Boga - BEREOf

GEAAXIADMUD EOHTE

oZdaKjalman chHomEa

Tt KOPT EceHOHOBAR Aamna

T gepxamedls Endems

T Bogdamwan Gada

CLEApCedbHOe Jempaticmio

PucyHok [.2 — TwunuyHeld annapart kKapycensHOro Tuna ans
napannenesHoro npoeegeHuA otonnaa Ha 10 koeet (L= 1 cm, V=35cm) c

WMCMNONB30OBAHWEM KCEHOHOBOW Namnbl B KAYECTBE MCTOYHMKA CBETA.

0.2Ko eTopomy Tuny npwbopos, Hawbonee 4acTo MCNONb3yemMblX ONA
vccrnefoBadva QoToNW3a, OTHOCWMTCA YoTaHoBka «OnNTUYEecKan CKambs».
MNpuHUMN OadHoW ycTadHoBxkk obcywxpaetca B [12], cxema nogobHoro
YCTROWCTBA NpuBeneHa Ha pucyHke [0.3.
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0.3 Opyrumu npumepamin  WCNONb3YEMbIX B 3JKCNEPUMEHTax no

dgoToNM3y B pacTBOpax YCTAHOBOK OTHOCATCA YCTPOWCTBA an\
paBHoOMepHoro obnydYyeHWa © WCNONb3CBAHMEM KCEHOHOBOW namnel [30],
[31], npoTo4YHelXx cucTem [24] W yCTAHOBOK ONA YNaBMNWBAHWA NeTyYMx
gewects [27], [49]. Annapat «SUNTEST», c nomowbk KoTOpOro
BO3MOXHO MpoBefeHne QoTonnaa obpa3suoe OGonbwux o0bBbEMOB,
npencrtaened Ha pucydke [.4. Pasanuudble KOMNadWW  BbINYCKAKT

MHOM4YWCNedHele BapadTel annaparta 3Toro Tuna.
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Pa CNPEAEACHHE CNERTPAARH OIS H3AYYEHHA HKCEHOHOBOH AaMNbl MO CPAEHEHHN C CYMMD PHEIR

COAHEYHBIM H3AYYEHWEM Ha MM IOHTAALHOH NOBRPXHOCTH
—SUNTEST-naayseHHe ———r

Ba: gonosEuTanEHEL |
Yo wTpOR i y
= CymeEpnoe li

LOAHSUHO2
CELEETTEN
COOTBETLTBY KL EE .
DE'S % - -l a

1 - WDopEndEHIE R o
2 - EMOMMEE H3NYYEHITE ¥ 3 e
-:l- - HH:—H.J,I'I}"‘-IGHH& L e . il h ]

CyrMuMmapHoe Ha3aRyYYeHMEe (AaHHe nao CIE WI0 1972 r)

dnuvHa EoNHE MnoTHOoSTE NOTOK A flona nyWwmanHaro
HH HEHTHEH"“IET".I HanvyieHWA ANAd Kaxaora
AHENaszaHa, %
Z&0-400 el g1
A00-200 3B 918
200-1400 jira:) 254
1400-2000 142 127
O weae tHaYEHHE 1120 100
C v wwa (280-800% E73

Pucynor 0.4 - Annapat «SUNTEST» (Heraeus, Hanau, Germany)

ONA WCCNEeNOoBAHWMA peakuWwid dgoTonWaa C WCNoNb3OBaHWEM KCEHOHOBOW

Nnamnel B Ka4ecTBee NCTOYHWEa MONMXpoMaTHYeCcroro CBeTa.
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MpunoxeHwne E

(cnpaBodHoe)
Mpumepbl pac4yeToB XapakKTepUCTHK (POTOXMMMYECKMX peakumn
E.1 HarnagHele npumepel onpegeneHyWs MakcMManbHOW CKOPOCTH
npamoro  gotonuia Kygmay (yYpaeHewue 10), wayyenuna doTopeakuni
WMCNBITYEMOINC XMMMYECKOrO BellecTBa, a Takke onpefeneHus KBaHTOBOro
BbIXO4A C NOMOLLBK WCKYCCTBEHHbBIX MCTOYHWMKOB CBETA W CONMHEYHbIX Nnyden

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

E.2Mpumep pgna YpoeHAa 1: BbluMCcneHMe MakKcMManbHO

BO3MOMXHOW KOHCTAHTLI CHOPOCTH peakunM NnpAMoro CI‘J'DTDHHBE

HonkHa ObiTe BblY4MCNEHa MaKCMMAanbHO BO3MOMHAA KOHCTAHTA
CKOpPOCTM  peakuuu npamoro dortonuaa  Kgmao[ypasHenwe (10)] ana
YeTolpex MWCMNbITYEMBIX XMMWYECKWX BewecTs C W3BECTHOW BLICOKOW
KOHUEHTpauweWl B OKpywawweWn cpege, B pernoHe Ha wupote 40°
netoMm.CpegHecyTO4HYH  NMAOTHOCTE NOTOKA  COMHEeYHoro  (POTOHHOM
wanydeHna (L,) ONA pa3sHblx CE30HOB W reorpauYeckMx WKWPOT MOMHO
HaWTK, Hanpumep, B wWcToduumkax [2], [12], [18). B kadecTtee npumepa
aHavyeHuA L, Ha wupoTe 40° B neTHMA nepuog npu A = 2975 - 380 Hm

ObinK B3ATLI U3 [2] 1 cBegeHbl B Tabnuue 6.3.
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TabnwuaES3 — [QNHUHbl BONH W 3HAYEHWA CpeaHecyTOYHOW
NNOTHOCTK NoTOKA COMHEYHOro (POTOHHOIO  Many4eHun (LA)
(KONWYeCTBEHHOE 3HAa4YeHWe, BaAToe u3 [2]) ana uHTepBana onuH BonH  AA
Ha wupoTe 40° B NneTHUA nepuogd. 3HadeHdue LA Hike 2962 HM (Ha4YaneHas

OnNiHa BONHBEl NepBOro MHTEPpEBana AnKvH BDHH} PEaEHD HYNMO W HE NOKa3aHo.

OnNuHBl BONH W MHTEPBaNEI CpegHecyTouHOE
3Ha4YeHWe NNOTHOCTH
NOTOKa CONHEYHOro
POTOHHOIO MANY4YeHWR
Acenter, Astart, Aend By L (konW4ecTeeHHOE
HM HM HM HM aHa4yeHue)
MMOME CM - CyT |
297.5 296.2 298,7 2.5 6,17-10™"
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 3,74-10°°
310 3087 311,2 2.5 6,17-107°
3125 311.2 313,7 2.5 9,07-10™"
315,0 313.7 316,2 2.5 1,22:107°
317.5 316.2 3187 2.5 1,565:107°
320,0 318.7 321.2 2.5 1,8710™°
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OkoHyaHue mabnuysl E.3

ONHHbl BOMH W MHTEpPBAaNI CpenHecyTo4YHOE
3Ha4YeHUe NNOTHOCTK
NOTOKA CONHEYHOro
POTOHHOIO M3NYYeHUA
323,1 321,2 325 3.8 3,35-107°
330,0 325 335 10,0 1,16-107"
340,0 335 345 10,0 1,46:107
350,0 345 355 10,0 1,62:107"
360.0 355 365 10,0 1,79-10™"
370,0 365 375 10,0 1,9110™"
380.,0 375 385 10,0 2.04-107

CpenHue  3Ha4eHua  MONAPHOTO  [OeCATMYHOro  KoaddpuuueHTa
NOMMOLWWEHWUA Ejchen ANA YETBIPEX MCNBITYEMBIX XMMUYeckux Bewects A-D
NPy COOTBETCTBYIOLWX WHTEpBanax ANWH BOMNH, CYMMWpPOBAaHHBIE B Tabnuue

E.3, npencraenedsbl B Tabnuue E.4.
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Tabtnwuya E4 — [OnvHa BonHbl, CpeaHECYTOMHOE 3HAYEHWE
NMNOTHOCTK MOTOKa CONHeY4Horo (hoToHHOro uanydeHus (LA) (407 wupoTsl,
NeTHWA nepuogd, cM. Tatnuuy 3), MONAPHBLIA OECATUYHBIA KO3MMQUUHUEHT
NOrMOLWEHWUSA Ejernem), M CODTBETCTBYIOWMIA Pe3yNeTAT Ly cchem) ONA YETBIDEX

HMCNBEITYEMBLX XMMHUYECKMX BELWLECTE A—D.

'i'"f.'lerlu.' L-'- Epienam; fnmone ™" cm™ I—.-\.E.'- cham} / ':'!l"T_I

HM MMOnBECM | A B C ] A 2] [ B

oyt

287 5 E,‘I?-m'“ 15 430 10600 026107 | 285107 | & 551077
3000 | 27010°F 5 210 11100 1,35107° | 567107 | 2,9810°
3026 | &30107° 1 100 11200 850107 | 830107 | 8.3510°
3050 | 1.8510° 0 50 11400 0 97510 | 22310
a0y s | 3V4107 0 30 11400 0 112107 4 28-10'
3o0 | 617107 0 20 11200 0 1.23107 6,.92-10°
25 | 007107 0 5 11000 0 4 54107 1,00-10°
3150 | 122107 | © 0 0 10500 | 0 0 0 1,2810°
375 15510 1] 0 0 4890 0 0 0 163107
3200 | 18710° | 0O 0 0 g3a0 | o0 0 0 1,7510°
3231 3.35107° 0 0 1] 5480 0 0 1] 28410
3300 | 116107 0 0 1] 6200 0 0 1] 7 1910°
3400 | 1461077 0 0 a 3050 0 0 i 4 46-10¢
3500 | 162107 | 0 0 0 960 0 0 0 1,56-10°
360.0 179107 0 0 1] 179 0 0 1| 33,2010
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OkoHvaxue mabnuys! E.4

F J— L, Eppnam; | 11 MONB™" €M7 LyEsjonem § YT
HI MMONBCM - | A B C D A B C D
cyT !
3700 1,0110°" 0 0 0 24 0 0 0 4 58107
3800 | 2041077 0 0 0 5 0 0 0 1,02-107
ﬂ PAMEYaHWE - CYMMWUDOBEIHNE KOMOHOK
e e imad [ 3.11-1072 |.-5.45-1£}" 2 35-107

MakcuManbHOe 3HAa4YeHWe KOHCTaHTbhl CKOPOCTWM peakuMu npamMaro
poTonMsa nog BO3OEWCTEMEM conHedHoro obnyveHws Kgma[ypasHeHuwe
(10)] nonydeHo ¢ ydetom Toro, 4to @ = 1 AnA Kyeean YPaBHeHUA (6).
CymmupoBaHve B ypasHeHusax (6) v (10) Qom#Ho BbiTe BEINCNHEHD OT Ajygal
= 290 HMm 00 Ay, = 800 HM. B cnydae naHHblX, NpeacTaBneHHbIX B Tabnuuax
3 1 4, HayanbHanA ANWHa BONHbI A= 296,2 HM (MHTepBan ANWH BonH AA =
2,5 HM, C UEHTPMpOBAHHOW ONWHOW BONHbl B 2975 HM), onpegensercs
WCX0OA W3 CpedHecyTOYHOID 3HAYeHWA NNOTHOCTM NOTOKa CONHEeYHoro
dooToHHoro obnydenna Ly (L, = 0 gna A <296,2 Hm). KoHedHaa anvHa BoNHbl

Mia= 385 Hm (wHTEpBan gnud BonH AA = 10 HM, C UEBHTPWPOBAHHOW
onMHoW BonHel 380 HM), onpegenseTcA MCXoOA W3 CNEekTpa NorMolweH s
{Exp)) MCNBITYEMOTO XMMWYecKoro BewecTea D (gyp, = 0 for A = 385 HmM).

- HEF‘II}IT}I‘EMDE XMMUYECKOEe BELWECTBO A OOMKHO CNYHNTE
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TPMBWANLHEIM  NPUMEPOM  COBOMHEHWA C  MOMAPHBIM - OECATHYHBLIM
KO3 PUUHWEHTOM NOMMOWEHWA Epjchermy = 0 for A 2 290 Hm.

- McneiTyeMoe xMMudeckoe BellecTeo B QON#KHO cNy#nTe NpUMEDPOM
COedMHEHWA C (rMnoTETUYECKUM) MONAPHBIM AeCATUYHBLIM
KO3 DUUMEHTOM NOFNOWEHWA Ejchemy™ 10 NpKM ANKWHAX BONH Bblle 280 HM
(rpaHMUa COMHEYHOTD WaNY4YeHWA Y NOBEPXHOCTHM 3eMNM), OTBe4Yalwllee
KpUTEpUAM NyHKTa 9.5.1.3.

- McneiTyemoe  xumudeckoe BewecTeo C JOMKHO  CNYXWTh
NpUMEpoM CoeMHEHWA CO cnabbiM NOrMOWEHWEM NPW OANWHAaX BONH HUXE
314 Hm.

- MeneiTyeMoe xumudeckoe eewecTso D AOMMHO CNYHUTE NPpUMEpPOM
COEMHEHWA C BbICOKMM NOMMOoLeHeMm Npu anvHax BonH Huwe 400 HM.

MpowseeneHna L, * €. [CM. ypaBHeHue (10)] ANA WCNbITYEMbIX
¥MMHUYecknx eewecte A - D npuveegeHel B Tabnuue E.4. MakcumaneHo
BO3MOM¥HBIE KOHCTAHTLI CKOPOCTH peakurd nNpamorc  qoTonM3a ke
(KoTopas onpegenseTcA Kak cymma La -Eﬁ.l,‘chem]fd'q, cw. Tabnuuy E.4), nepruoa
nonynpeepaweHusa[ypasHenune (4)], ucnonb3yemMole B Ka4eCcTBe 3HAYeHWH B
KadecTee NPUYKHEl Nepexoaa K YyPoOBHKD 2, W COOTBETCTEYHILLME pelleHMA

npueedede B Tabnuue E.5 ona ucneliTyemelx XxMmudecknx seewecte A - D.

Tabnwua E5 - BelyucnenHele MaAKCMManNbHO BO3MOMHBIE
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KOHCTEaHTEl CKOPOCTW peakulK  nNpAamMmord EIZ‘IC]TUI'IHBEI ana  MChNbITYemMblX

XMMuYecknx Bewecte A - D, nepyuod nonynpespaliedHa, HCnone3veMole B
KavyecTBe 3Ha4YeHWN,

ABMNAKLLWXCA TMPUYKMHOW (YyCNOoBWMEM) nNepexoaa K

YPOBHIO 2 U NPUHATUEM COOTBETCTBYIOLLMX PeLLEeHWA.

3HaueHuKe MeneiTyemoe xMMUYECcKOe BELEeCTBO
A B C D
Ko maxy/ d' 0 3,11-10°  |5,4510" 2,35-10°
tiz/d 222 1.3 0,00030
PeweHue Mpamon dotonus Mpamoi oTonNKM3 BO3MOXEH
HE3HaYMTEeNbHbIA Mepeltn K Bonee BbICOKOMY
YPOBHK

rocTt

E.3 MNMpumep gna YpoBHA 2: JKCNepUMeHTaNnbHOe UCCnegoBaHue

TepmocTtarupyemoe Bewecteo C, noMelleHHOe B KBAPUEELIE KIOBETh!
¢ npobkol (AnwHa onTvYeckoro nytn L = 1 cm, obwem V=3, 5 mn), Geino
hOTONM3MPOBAHD B TEPMOCTATURYEMOW «Kapycenus annapara
(t = 25 °C), cHab#eHHOro KCeHOHOBOW NaMNOW B Ka4YecTBe WMCTOYHWKAE
ceeTa, B TedeHwe 18 vacos. WMcnonbaoeanuce 10 kweeT; dYepea Osa d
obny4yeHuA KIoBeTbl BbINK yOaneHs!, a UCNBITYEMOE XMMWYECKOe BELUECTBO
C Beino, cOOTBETCTBEHHO, NpOAaHanManpoBaHo. HavansHaa KOHUEHTPaUWA

HUCNBITYEMOro XxMMuYeckoro eewecrtea C cocraenana ¢cg = 1,10 “mone N B
121
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OTOUNBETPOBAHHOM BogHom  pacteope  (dhunetp 0,45 MEM),
YPaBHOBELIEHHOM B TEeYeHWEe HEeCKDNbKWX AHer B NabopaTopHbLIX YCNOoBWAX,
W HACbIWEeHHOM BO3OYXOM B HAa4Yane uccrnenosaHda npu t= 25 °C.

AHanua npoBoauncA ¢ nomowel BIMX Gea npedeapuTensHOW
OYMCTEWM  WMnWM oboraweHna C MCNonbL3oBaHWeMm HenocpegcTeeHHo 1 wmn
pacTeopa, cooTeeTcTBeHHo. MapannensHo cocyl G Takum e pacTBOpOM,
WMCNONb3YEeMbIM B 3KCNepuMeHTe no  QoTonuay, Obin  3aBepHYT B
anoMUHKMeBYID honery U NOMELEH B TeMHOoe MecTo npu t = 25°C. 3T1oT

pacTeoOp CNyxKn UﬁpEELI,DM TEMHOBOID KOHTPONA K BbiN, COOTBETCTBEHHO,

npoaHanuanpoBaH. MonyyeHHble KOHUEHTpauWM npeacrasnedHsl Ha
pucyHke E.5.
122
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PucyHorx E.5 - JkcnepMMmeHTanbHble pesynbTaTbl, NOMyYeHHbIE NpM
vccnefoBavvu  nNpAaMoro  doTonu3a (KPY#KKM) W COOTBETCTBYHILLEro
TEMHOBOIMO KOHTPONA (KBAOpaTthl) MCNLITYEMOrO XMMUYeckoro sewectea C.
[paduky HENMHERHOW perpeccH (MMHKWK) N Ko3MAUUMEHTI: K. = 0,019
4N W Kiradiates = 0,063 4 (h 7}, cooTBeTCcTBEHHO.

Moaens HenWHeWHOW perpeccud [cMm. ypaeHeHwe (2)] ucnoneayercs
npv  onpefeneHWKM  KOHCTaHTbl CKOPOCTWM peakudu Ana  TeMHOBOro

KOHTPONSA (K W 3KCNepMMedTa no poTonuay (K abiaed):

kagore = 0,019 h=, (E.1)
123
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Kirradiated = 0,063 R (E.2)

MNpu UCNoNb3oBaHUKM ypaeHeHWA (11) KoHCTaHTa ckopocTH dhoTonKMaa

COCTaBnAeT.

kd — kh"r‘ﬂdiﬂted — kdﬂ?‘k — 0*{}63 — Grﬂlg — {],ﬂd'd- h—l {ES}

MNoTHOCTE Nafallwerc nNotoka qOTOHHOTO WM3NYy4eHWs, WCXOOALLEro
OT KCEHOHOBOW [YyroBoW namnbl € GWUNBTPEMU  lupees, MONYYEHHEA C
NOMOLIEID  AKTMHOMETDPUM  (NpUMEep  AKTMHOMETPWUYECKOro  WaMepeHua
nokazaHd Hwke), HeoBxoouma aons Toro,  4YTOGbl OUEHWTE KOHCTAHTY
CKOPOCTWM peakuuy npamoro coTonuaa MCNBITYEMOTO  XMMWYECKOro
BEUWECTBA B NPUNOBEDXHOCTHLIX  MpPO3apadHblx  NPUPOLHLIX  BOOAX,
noagepraemMelx CoONHedHoMy OTOHHOMY O0BNYYEeHWI0 CO CPeaHeCcYTOYHbIM

3HavyeHuem L;JypasHenne (12) B ocHOBHOM TeKcTe]:

1 . D, kd{xmuﬂ} Eggg gxls

200
2,3 [ 290 &4 Loa {xenon)

kd{su!.ar} = (E.4)

CoorBercTeylOlWMe OaHHble cBedeHel B Tabnuue E.6 Bmecte c
MONAPHBLIMK AECATHYHBIMK KO3MDUUMEHTAMA NOrMOoLWEeHWA TecTUpYeMoro
xumuyeckoro eewectea C (cnegyeT obBpaTWTe BHMMAHWE HAa pasnuyue

MOMAPHBIX OSCATUHHBELX HE}E{*]Ei}HLI,HEHTDB nornowedka, npuBejeHHbIX B
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Tabnuuax E4 w E.6, 4TOo CcBA2AHO C pasnWYHbIMKW MHTEpPBanamv OMNWHbI

BONMHb).  CnenyeT NPWHATL BO BHUMAaHWE, HTO efuHWUbI W3MEepeHWs
BpEeMEeHW ABNAKTCA WABHTHYHbIMKW. Takum oBpaiom, B ypaBHeHuK (12), ans
losenon) EOAMHMUERA W3MEPEHWA ABNAETCA MMONL cM™~ cyT ' (mmol cm® d),
Anslgyenon B Tabnuue 6 -mMmons cm™ ¢’ (mmol em®s™) ks 8 ypasHexun (E.3)
-4 " {h7), ¥ Kgyeenon B ypaBHerun 12 - cyt '(d”). NpeoBpasosanne equHNLb

Ka =Kajanen) NPMBOOWT K:

ka = Karenan) = 0,044 A7t =1,06d7" (E.3)

200
Cymma 2,3 X896, 1n) trenony1ONYHAETCA  NyTEM  CYMMWPOBAHMA
JHaYeHWd, NpueegeHHelx B Tabnuue E.B (4eTBepras KkonoWka) cC

HeobxoauMBIM ﬂpEﬂﬁpﬂSﬂEEHHEM EOMHHL, 4TO NPUBOOMT K

S0

23 - E E1loitxenon) = 8,28+ 107 5s 1 =7,15d 7} (E.6)
290
OnA oueHKW KOHCTaHTEl CKOPOCTHW peakuMk npaMoro poTonuaa
WCNbITYEMOrc XMMUYecKoro Belectea C B NPUNOBEPXHOCTHLIX NPO3padqHbIX
npupoaHblXx Boaax Ha wupote 40° B neTHUW nepuon Heobxoguman cymma

Mg, L;yxe nonydeHa (cm. Tabnuuy E.5):

800
Y ela= 05454 (E.7)
250
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Mcnoneaya ypaeHenne (12), rae [=1cm v gonyweHdnem Doy = 1 cm,
MOMHO BBIMMCMNMTE KOHCTAHTY CKOPOCTM peakuud npamoro dortonuaa
TecTUpyemora xumMudeckoro Beuwectea C B NPUNOBEPXHOCTHBLIX
Npo3paYyHblx NPUPOOHBLIX BoAax Ha wupoTte 40° B NETHWA Nepvon;

Doy katxenon) Loogsaly  1,06- 0,545 (E.8)
ka(sotary = 54 "dl‘;fﬂm L S = =0081d1
h 231 Yo s Iy a(xenom 7,15

220

MNepuoa nonynpespalleHns NP MCNonb3oBaHnK Kyssian=
0,081 ﬂ*_ﬂ'1 paseH ;> = 8,6 cyT. Takum oDpasom, Kak NOKaA3aHO Ha PUCYHKE
1 (8 pazgene 4 HacToAlWwero craHgapra) M NpueegeHo B NyHeTax 4.7.2.1,
9.9.1-9.9.2, nepvoa nonynpeepalleHns, paeHeld 8,6 cyT, MEHbLLE 3HAYEeHKA
190 cyT, ABNAKOWeErocs ycnoevem nepexoa Ha Gonee BbICOKWW YypoOBEHb, W
noatomy onpefeneHle OCHOBHbIX NPOOYKTOE NpeBpalleHMsa CYMTaeTcA
HeobXxoOuMMEIM, & onpejeneHnwe  KBaHTOBOID  BhlXo4a ABMNABTCA

ONnUuHMoHaneEHEBIM,
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OnuHel BondH (A), MONApHble OECATWYHLIE

KOR(MULUMEHTEI MOMMOLWEHWA (£,MCNBITYEMBIX XMMWYECKMX BewecTs C,

HCNnonNk3yemMble IHa4eHMA HHTEHCHBHOCTH {bDTDHH{JrD Hany4yeHu1a
KCeHOHOBOW Namnbl (loyxenan) M Nponasenenns (2,3-g, lo).
A £, ™ 2,3 oy
HM nmone e’ | mmonb cmE g ¢!
290 1000 0 0
291 900 0 0
292 800 1,56-10™" 2.8710"
293 710 7.7410™ 1,26-107
294 630 1,53-107 2,2210°
205 550 2,48-107 3,1410°
296 502 362107 4,1810°
297 454 473107 4,94-10°
208 386 6,20-107 5,50-10"
299 298 9,17-10™ 6,29-10°
300 210 1,22-107 5,89-10"
301 166 1,55-10" 5,9210"
302 122 1,98-107 5,56-10°
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OkoHyaHue mabnuusl E.6

A & n 2,38 o

HM nMonNne ™ CM MMONE CM ~ C C
303 90 2.41-107" 4,99-10°
304 70 2,87-107" 4,62-10"
305 50 3,36-107 3,86-10™
306 42 4,12-107 3,98-10°
307 34 4,60-107 3,60-10°
308 28 5,30-10°" 3,41-10°
309 24 6,30-10° 3,48-10°
310 20 7.34-10° 3,38-10°
31 14 8,59-10™ 2,77-10"
312 8 1,00-107 1,84-10°
313 4 1,19-107 1,09-10"
314 2 1,36-107 6.26-107
CyMmMa 3Ha4YeHWH KONOHOK — 8,28-10°

rocTt
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E.4 OnpegeneHne KBaAHTOBOro BbiXoaa (ONUMOHANLHO)

AKTUHOMETPWA U KBAHTOBLIA BbIX0O4 C MCNOMNb30BaHWEM

MCTOYHMKA MOHOXPOMATUYECKOro CBeTa

KOHCTaHTy CKOPOCTH peakunn npaAmMoro gotonuaa Kachem) =
1,1-107 ¢' BogHoro pacTeopa MWMCNLITYEMOro XWMWYeckoro eewectea E
onpegenana npu A = 313 HM Ha annapate tvna «OnNTWU4eCcKasd CKaMbA» B
kpapuesol kKweete ¢ d., = 1 cm. [Jecate obpaszuce GbinKv obnyYeHsl B
TedeHWe MakKCcMManeHoro epemeHn obnydeHws, paBHoro 15 mMMHyTam, W
npoadanauvpoBaHsl. OnpenenedHne KOHUEHTpauuk Bbino NpoBegeHo C
nomowkey BIXX (¢ Y®-petexktopoMm), MCXOOHAA  KOHUEHTpauWA
XMMW4YECKOMo BELLeCTBa E coctaenana Cpgem = 3-10° mons n’'. B
obpa3suax TeMHOBOIND KOHTPONA He ObiNo OTMEYEHO YMEHbLUEHWA
KOHUBHTPAaUWW MCNBITYEMOrO BELWECTBa B TEMHOTE, NOATOMY KOHUBHTpaLKMK
WUCMBITYEMOIO BelecTea DbinK MCNonNe30oBaHbl Bea koppekunn. HangeHHbIA
MOMAPHBIA — OBCATHUYHBIA - KO3dMUUKWEHT  NOMMOLWEHWA  MCALITYEMOro
BellecTBa B Bode npu A = 313 HM COCTABNAET Ejjchem) = 9500 N MONb ' oM
Takum obBpasoMm, MakcMMansHoEe OeCcATUYHOE nornoweHwe npu 313 HM
xMMH4yeckoro BewecTea E coctraenfeT  Agizeremy = 0,0165 («ontudecku
TOHKWWA® pacTBOp).

CooTeeTcTeyloles aKkTMHOMETPUYECKOe M3MEepeHWEe BbINONHANOCE Ha

TOM e CamMomM annapate C MCNone30BaHuemMm [bEppHDHEEiHEITHﬂFD

129

FOCT r0cCT32434-2013 Crpatuua: 137/151

G ((H]|idl GostExpert.ru


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

MOCT 32434-2013

akTwuHomeTpa (ofpasopanue Fe®* w3 KiFe(C:0s)s 3-H20). HauaneHas
KOHUEHTpaUWa aKTUHOMEeTpa COCTaBNANa Coawm = 0,15 mMonk n', KOTOpOe
NPUMBOAMT K 3HAYEHWIO  OBCATUYHOIO  NONOWeHWA  Agizae=>> 2.
KonuenTpauua Fe®™ |, ofpasyiollerocA B TeYeHMe pasNWYHOIC BPEMEHM

obny4eHun, npMBeageHa Ha pucyHke E.6.

0.008

0,008

0,004 -

0,003

0,002

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

0,001

EIDDG T T T T T T T T T T T
0 100 200 300 4040 500 GO0 700 800

Bpema obnyyeHua, C

PucyHok E.6 - OBpasoeanve Fe® npu WMaMepeHUW B aKTWHOMETpE
heppuokcanatHoroTMna (Cojaq = 0,15 mons n") Npu ANWHE BoNHbI
A =313 Hm.

HaknoH nMHUKM NPUBOAMT K 3HAYEHMIO!
130
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Kearact)zero orger) = 7,35 -10°monenc™.

HaknoH nMHUK Ha pucyHke E.6 NpMBOOWT K 3HAYEHKHD:
K niactzere orsen = 7,35 -10°monen'c™.

Mpu wcnoneaoeaHuK ypasHeHdA (17) (nyHkTr 9.12.6), KBaHTOBGLIW
BbIXDO XMMKYeckoro eewectea B npw gnuHe sBonHel A = 313 Hm Oyoer

COCTaBNATE, TAKMM 0O pa3om:

Poct k 2a(chem)

'i‘ch emILinm —

ZJSEAfchem}lﬂceﬂ kd—l{act}fzﬂu arder] (E.9
1,24 111073

T 23.5500.(735:10°¢

=0,015.

E.5 KeaHToBLIM BbIXOA C UCNONL30OBAHWEM MCTOYHMKA

NONUXPOMATUYECKOTO M3NYy4YeHHUA

Ecnu nnoTHoCTe NoOToKa QOTOHHOID Many4YeHa KCeHOHOBOW NaMnbl B
KadYecTee WCTOYMHWKA CBETa WM3BeCTHA ONA BCeX ANWH BOMH, Kak ywe
obcyspanoce B nNpuMepe ANA WCNbITYEMOro xuMudeckoro sewectea C,
ypaeHeHne (5) mMoxeT BbiTe WCNOMB3IOBAHO [ONA pacyeTa KBAHTOBOMO
BbIXOAA  MCNbLITYEMONo  XMMWYEcCKoro Beuwlectsa. Takum  obpazom,

nepecTaHoOBKa B YDABHEHWW (5) NPUBOOMT K:

Ds rs kd
P =—1" . (E.10)
800 :
2,31 ¥3s0€s T
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CpegHee 3Ha4YeHWe KBAHTOBOMO BbIXOAA WCMNLITYEMONO XMMWYECKOro
Bewectea C B ganaszoHe OnuH Bond Ak = 292 — 314 Hm BeINO NONYYeHO C
wcnons3oBaHuem 3HaveH L=Dq =1 cM, Ky xenon, testchemical ) =

0,044uy’'=12210" ¢!

and
2,3 Z £3lortrenony = 7,15 d ™1 = 8,28+ 10755 (E.11)
290

C npumeHeHnem ypasHeHua (E.10) kBAHTOBbLIW BbIXOO MCNEBITYEMOTO

XMMKUYeckoro sewectea C cocraBnaer:

1,22-107°
¢ = m = {,15 (E.12)
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Mpunoxenune OA (ob6azatensHoe)

CpaBHeHWe CTPYKTYpPbl HACTOALWLEro cTaHgapTa co CTPYKTYPO#M
NpUMeHeHHOro MeXayHapoaHoro QOKYyMeHTa

Tatbnwuya OAA1

CTpyKTYpa HacTORAWero craHaapra CTpyKTypa NpUMEHEHHOTO

MEXOYHaEpPOOHOro QoKYMeHTa

Beegeuue OBnacTe NpUMEHEHWA

1 OBnacTte npUMMEHEHMKA. Beenexne

2 HopmaTHBHbIE CCbIMKK. ... MpuHUKMNLl KCCNegoBaHns
3TepMuHBl U ONpeaeneHns. [NpumeHeHwe pyKoBoacTea no

MCNBITAHWMAM

4 TpyUHUMNbI MCCNeaoBaHmA. . CraHpapTHble BEWECcTBa

S MpumeHeHde HACTORLWETD Kputepwn kadecTea
cTaHgapTa Npu NposeaeHun

HOTONUTHUHECKUX MCNBITAHWH

6 CraHgapTHele BellecTea... MaTtepwans ans npoBegeHia
HMCNBI TAHWA
7 Kputepuu kavecTtea... MeTononorva MCNBITaHUKA

8 METEPI.-"IEFII:-I AnA npopegeHuA OT4eTHOCTE O nony-eHHbLX OaHHBIX K1

WCTIBITAHWA. .. PedynbLTaTdax...

133

FOCT r0cCT32434-2013 Crpatuua: 141/151

EH][id GostExpert.ru


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

MOCT 32434-2013

lMpodonxenue mabnuuysr A1

CTpyKTypa HacTosalWero ctaHaapTa

CTpyKTypa NpUMeHeHHOro
MeXQYHapoaHOro A0KYMEHTa

9 MeTogonorMa MCNLITaHWA

Bubnuorpadua

10 OTHETHOCTE O NONYYeHHBIX

OdHHBIX W pe3yNeETaTdx. ..

Mpunoxenne 1 - OnpegeneHKa 1

TEPMUHbI

[MpunoxeHne A (cnpasodYHoe)
CumBonel M eqUHMLILL, OTHOCALLMECH K

HOTOXMMKK

MpunoxeHne 2 -CUMBONEI W e0NHKLBI,

OTHOCHWKWEeCH K C:bDTDIMMIr"IIr“I

[MpunoxeHwne b
{cnpasodHoe)llpon3eodHbie

BbIDpaHHBLIX YPABHEHMA. ..

lNpunoxenne 3 -lNpoMasogHsie

BLIDpAHHLIX YpaBHEHMA..

unoxeHwe B (cnpasouHoe)
MNogroToska cpedkl HCCNegoBaHuA

pedeElMk NpAMoro [tFDTD]'I M3d.

lNpunoxenwe 4 -[NogrotoBka cpegwl
MccnenoBaHuA peakumy NpAMoro

thoTonuaa

Mpunoxexue [ (cnpaeoqHoe)
lNMpeumywecTsa U HEQOCTATEM
MOHOXPOMATHHECKOTD MITH

nonuxpoMaTuHeckoro nanyyYyeHMA

lNpunomxenne 5 - NpevmyecTsa u

HEAOCTATEY MOHOXDOMATHUYECKOID MITH

wnoxeHwe [ (cnpaeoyHoe)
JKenepuMeHTanbHbIe YyCTPoOWRCTBa

{NpUmepkl cHCcTemM)

MpunoxeHne 6 -SKCNepUMEHTANLHLIE

YCTPOWCTBA (NpUMEpLl CUCTEM)

wnoxeHwe E (cnpasodnoe) MNpumepel
DACHETOB XapaKTEpPUCTHK

HOTOXMMUHECKMX pRakUWi

Mpunoxenwne 7 - Npumepbi
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Oxonvarue mabnuusr JA. 1

NMOCT 32434-2013

CTpyKkTypa HacToAWEro cTaHaapTa

CTpyKTypa npUMEHEHHOro

MexadyHapodHoro JoKyMaHTa

Mpunoxenwe JA (obazatensHoe)

CpaBHEHKHE CTPYKTYDbLl HACTORLLErD

cTaHgapTa co CTRYKTYPOW
NPUMEHEHHOID MEeXOYHapOoaHOro
OOKYMeHTa

onnorpacgus
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