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BBeneHue

Ja HepTaHOM M HepTenepepadaThIBAIOLICH MMPOMBILLICHHOCTH BAOKHO UMETh €IUHBIE METOIBI OIPEAc-
JICHU A OPraHUYECKUX XJIOPHIOB B HE(PTU, OCOOCHHO IIPH NEPEaade €€ HA XPaHCHHUE.

Hanuuue xsmopopraHuyecKux COSMUHEHUN ABIISIETCA MOTCHLIMAJIBHO OIMMACHBIM T HedTernepepadaTbhIiBa -
IOIMX MMPOLECCCOB U BBIABISICTCS B MPOLIECCE OUUCTKU TEXHOJOTMYECKOTO O00OPYIOBAHUA, TPYOOIIPOBOIOB

WIH pe3epByapoB. O0pa30BaBLIAC B PEAKTOPaX TMAPOOUYUCTKY WIH PUPOPMHUHTA COIAHASA KUCA0TA IIPUBO-
IUT K KOPPO3HUU O00PYIOBAHUSIL.
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HAIITUMOHAJBHBIU CTAHIAPT POCCHUHUCKOUNU ®PEAEPAIIUMN

HE®TDb

MeToa onpeneieHis XJIOPOPraHmueCKuX COeIMHEHMI

Petroleum. Methods for determination of organic chlorides

NlaTa BBenenna 2005—01—01

1 O0aacTh NnpuMeHeHHu

1.1 Hacrogimuui cTaHaapT YCTAHABJIMBACT IBA METOAA ONPEACICHHUSI XJTOPOPraHHUYCCKHX COSIUHCHUMN
(CBbIIE 1 MKT/T OpraHMYECKH CBI3aHHOIO XJI0pa) B HEPTHU:

A — meperoHkKa, BOCCTAHOBJICHUE OM(PECHWIOM HATPUSA Y MOTCHIIMOMETPUUIECKOE TUTPOBAHUL

b — neperoHka, C:XUraHue U MUKpPOKYJOHOMETPHUYECKOE TUTPOBAHUE.

1.2 CylIHOCTh METOIOB COCTOMUT B MEPETOHKE HE(PTH O ONPEACACHUSA XJIOPOPTAaHUYECKUX COSTUHEHUM C
LICJIBIO MOJYYCHUS (PpaKIU HAPTHI.

I1o comepxaHuIO XUTOPOPraHNYECKUX COCAUHEHUN BO (PpaKLIMU HA(PTHI OLICHUBAIOT UX COACPXKAHUEC B
HedTH.

MaKTOPHI, MCHIAKIIHNE MPOBSACHUIO UCTTBITAHUS MO JAHHBIM METOAAM, IPUBEACHBI B pa3acie 4.

1.3 Meton A yCTaHAaBIMBAET ONMPEACICHUES COACPKAHUS XJTIOPOPTaHUIECKHUX COCIUNHEHHUN B IIPOMBITOM
(bpakiiMu HaAPTHI BOCCTAHOBJICHUEM OU(PECHUIIOM HATPUA C MOCASAVIOIIMUM MOTCHIIMOMETPUUYECCKHUM TUTPOBA-
HUEM.

1.4 Meton b ycTaHaBIMBAaET ONPEASACHUE XJIOPOPTaHUYCCKUX COSIUHECHU B IMPOMBITON (PPAKIIUH HA-
(PTHI CKUTAHUEM B CPEIC KUCIOPOAA C MOCASAVIOLUIUM MUKPOKYJIOHOMETPUUYECKUM TUTPOBAHUEM.

1.5 IlpaBuna TeXHUKH 0€30MACHOCTH IPU UCITOIb30BAHUM METOIOB A U b yCTAHABIMBACT MOJIB30BATEb
CTAaHOAPTA.

1.6 3HayeHus1, BbIpaxXeHHbIe B NTpUHATHIX enuHuuax CH, ciaenyeT cuuTaTh CTAaHIAPTHBIMU. 34 eIUHULLY
MACCOBOM IOJIU MPUHUMAIOT MUKPOTPaMMBI xy1opuaa Ha 1 T oopasua.

2 HopMaTHuBHBIE CCBHIJIKH

B HacTog1eM CTaHIApTE UCIIOIB30BAHBI CCBUIKM HA CIICAYIOIINE HOPMATUBHBIC JOKYMEHTHI:

ACTM J1 86 MeTon IMCTWIISILMU HePTEMPOIYKTOB

ACTM 1 1193 Cneuundukauusa Ha BOAY — pPeaKTUB

ACTM 11 4057 PykoBoACTBO MO PYYHOMY OTOOPY P00 HePTU U HEPTECTPOLYKTOB

ACTM /1 4177 PykOBOACTBO MO aBTOMAaTHYECKOMY OTOOPY MPpOO HE(PTH M HE(PTENPOAYKTOB

ACTM 11 6299 PykoBoACTBO IO MPUMEHEHUIO CTATUCTUUECKHUX MPOoLenyp odecneyeHUs KauecTBa I
OLICHKH PA0OTHI AHATUTHYECCKUX U3MEPHUTEIBHBIX CUCTEM

[ lpuMeudanue — OpurnHaabl MeXIVHApOIHBIX CcTaHAApTOB — BO BHHU MKMW ['occranmapra Poccun.

3 CymHoCTh METOJ0B

3.1 Ileperonstior HePTH A1 noaydeHUuss HaPThI, Ppakiuuu, Beikumnawleii 1o 204 °C (400 °F).
Meton pazroaku — no ACTM /1 86.

N3nanme ohHIHMAIBHOE
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Mpakuniio HaQTH MPOMBIBAIOT WICJIOYBIO U ITPHU HEOOXOJUMOCTH MPOMBIBKY MOBTOPSIOT 10O MOJTHOTO
yIaJIeHUS cepoBogopona. Ppakimio HaThI, HE COASPKALLYIO CEPOBOAOPOAA, MPOMBIBAIOT BOJOU A0 MOJIHOTIO
VIAJIEHUI HEOPTAHUYECKUX COSTUHEHNH XJIOPA.

3.2 Ucnmoap3yioT ABa MeTOOA ONpPeACICHUS XJIOPOPTraHNUECKUX COSIUHEHU.

3.2.1 BoccranosaeHue OM(pPeHWIOM HATPHUA U MMOTCHIMOMETPHUA (METOO, A)

ITpoMbITyIO (ppakiuuio HadThI, BBIACJICHHYIO U3 HE(PTU, B3BCUIMBAIOT U MEPEHOCIT B ACTIUTCIIBHYIO
BOPOHKY, COACPKALLYIO peakTUB OM(peHWIT HATPHUS B TOJIVOJIE.

PeakTuB npeacraBisgeT COOOM XUMHUUECKOE COSAMHEHUE HATPUI U OM(PEeHUIa B TUMETUIIOBOM 3(puUpe
STWICHIJIMKOJISA, KOTOPOE NPEBPALACT OPTAHUYCCKH CBI3aHHBIE TAJIOTEHBI B HCOPTaHUYESCKUE TATOUABI, TIPH
STOM META/UTHYCCKHUIN HATPHM IIPEBPAILACTCA B METALIOOPTAHUYCCKOE COSTUHCHME.

M 30BITOK peaKTUBA pa31araloT MOIKUCICHUEM CMECH U (pa3bl pa3acsaioT.

Bomuyio dasy ynapusaior 1o 25—30 cM?, 100aBASIOT ALETOH U MPOBOIAT MOTEHLIMOMETPUYECKOE THT-
POBaHUE.

3.2.2 CxuraHue U1 MUKPOKYJIOHOMETPHUECKOE TUTPOBAHUE (METOS, b)

I1poMeITyI0 Ppakiiio HA(PTHI, BRIACJICHHYIO U3 HE(PTH, BBOAAT B IMOTOK rasa, COACPKAILLETO MPHOJIU-
suteibHO 80 % xucnopona u 20 % nmHepTHOrO ra3a (aproHa, rejmsd Wik a30T1a).

I'a3 1 oOpa3zel mMpoNycKalT 4depe3 TPYOKY A1 CKuraHus temmneparypoirl nmpudauzuteiabHo 800 C.
OpraHuyYeCcKM CBI3aHHBIM XJI0P MPEBPALIACTCA B XJIOPHUABI U OKCUXJIOPHUIBI, KOTOPBIEC 3aTEM MONAAaloT B
AYEVKY IJI9 TATPOBAHUA, TI€ OHU B3aUMOICHCTBYIOT C HOHAMU cepeOpa. M3pacxogoBaHHBIE TAKUM O0Pa30M
HOHBI cepedpa BOCCTAHABINBAIOTCI MUKPOKYJIOHOMETPHUECKUM TUTPOBAHHEM.

CyMMapHBIN TOK, TPeOYEMBIN 4151 BOCCTAHOBACHUSI HOHOB cepeOpa, MPOMOPLHHUOHAICH KOJIUYECTBY XJIO-
pa, MPUCYTCTBYIOLLETO B UCITBITYEMBIX O0Opa3Lax.

3.2.3 IIpu noCTyImIeHUH XJIOPUIA B TUTPOBAJIBHYIO SUEHKY MPOTEKAET CASAYIOLIAS PEAKIIUSL:

Cl” + Ag" — AgCl(S).. (1)
3.2.4 U3pacxomoBaHHBIN UOH cepedpa reHEpUPYETCI KYJTOHOMETPUUCCKH CICAYIOINM 00pa30oM:
Ag' - Ag" +e . (2)

3.2.5 KoangecTBO MUKPO3KBUBAJICHTOB CepeOpa MponoOpLUOHATIBHO YUCTY MUKPOSKBUBAJICHTOB HOHA
XJIOPA TUTPYEMOTrO 00pa3La, MOCTYIMAKIIETO B TYEHKY 11 TUTPOBAHMUS.

4 Memaromue (paKTopbl

4.1 Meton A

MeraoimmMm GakTopoOM ABIAIOTCA COJIU TAJIONA0OBOAOPOIHBIX KUCIOT HBr m HJ, KoTOphie npu THTPO-
BAHWH JAI0T IMOJOXHUTECIBHBIN CUTHAJL.

4.2 Meton b

MemaoimmmMm PakTopoM ABIAIOTCA COMU TAJIOMA0OBOAOPOIHBIX KUCIOT HBr n HJ, KoTOpbie pu TUTPO-
BaHWUH TAKXKE JAIOT MOJIOXUTEIbHBIM CUTHAJ, OgHAaKO okcuraionasl HOBr u HOJ He ocaxnmarorcs cepedpom.
Tak KaK OKCHTAJIOMIBI HE YYACTBYIOT B PEAKLIMH, IMTPOTEKAOILIECH B SYCHUKE 111 TUTPOBAHUS, UYBCTBUTEIb-
HOCTD OIpeneyieHUI YMEHbIIaeTCd IMpUOIU3UTeIbHO Ha 50 %.

4.2.1 Meton, b npuMeHSI10T, €CJIM MacCOBast 10 OOLIEH CEPbl B 00pa31Le NPEBIIIACT MACCOBYIO JOTIO
xsiopa He 6osee ueM B 10000 pas.

S YHCTOTA PEAKTHBOB

5.1 Bo Bcex MCIIBITAHUAX JOKHBI IPUMEHATHCI XUMHUYCCKH YUCTHIE (X. U.) PEaKTHBHI.

MOZKHO UCIIONB30BATh PEAKTUBBI APYTrOM KBATU(PUKALIUHN IIPHU VCIOBUU BBICOKOM CTEIMEHU YHUCTOTHI,
YTOOBI UX UCITOJB30BAHHUE HE CHHU3WJIO TOYHOCTh PE3YABTATOB ONPEACIICHUSI.

5.2 Yncrora BOAbI

Ecim HeT MHBIX YKAa3aHUM, CCHUIKM HA BOAY CJICAYET MOHUMATh KAK CChUIKY Ha TUCTWUINPOBAHHYIO WIHN
NTEeHOHU3UPOBAHHYIO BOAY, COOTBETCTBYIOLIYIO Boae TUMa 111 B cnenudukanmu ACTM /1 1193.

103 2



TI'OCT P 52247—2004

6 Annaparypa

6.1 Konba mis neperoHku KpyriionoHHag U3 0OpOCWIMKATHOIO CTEKIIA BMECTUMOCTBIO | 1M> ¢ OTHUM
KOPOTKHUM T'OPJIBbILIKOM M CTCKJITHHBIM HuTH(oM 24 /40.

6.2 IlepexogHuk T-00pa3Hblii U3 OOPOCHIMKATHOIO CTEKJIa ¢ OOKOBBIM OTBOIOM IO, YIJIOM 75° CO
CTCKISIHHBIMU 1tigamu 24 /40.

6.3 Tepmomerp ACTM 2C (o1 munyc 5 °C mo mwitoc 300 °C) wau 2F (ot 20 °F mo 580 °F).

6.3.1 lonyckaeTca mpuMeHATh ApyrUe YCTPONCTBA U3MEPEHU TEMITEPATYPHI (TepMOoONapbl WIH TEPMO-
METPHI COMPOTHUBJICHU) MPH YCIOBHUHU, YTO OHU UMEIOT TY XK€ MOrPEIIHOCTh, YTO U PTYTHBIC CTCKISAHHBIC
TEPMOMETPBL.

6.4 IlepexoaHuK Wig TepMOMETPa U3 OOPOCUIIMKATHOTO CTEKJIA C BHYTPEHHUM CTEKJISHHBIM HITH(HOM
24/40.

6.5 XomogunbHUK JInbuxa u3 00pocUIMKaTHOro crekia mWinHon 300 MM CO CTeKJITHHBIMHU LT aMHU
24/40.

6.6 YcTpoliCTBO COeIMHUTEIBHOE BAKYYMHOE U3 OOPOCIIHKATHOIO CTEKJIA C OTBOIOM moA yriiom 105°,
CO CTEKJISSHHBIMHY Lutugamu 24 /40,

6.7 TIpreMHBII WITHHIP U3 GOPOCWIMKATHOTO CTEKIA BMECTUMOCTBIO 250 ¢cM? cO CTEKIIIHHBIM LIUTH(HOM
24/40.

6.8 IIpoBO/TOYHEBIE 3AKUMBI IJIS CTEKIISIHHBIX LIUTH(OB U3 HEPXKaBEIOLIEH CTAIH.

6.9 Cocyn mis nensaHom 6aHu (COCyI At OXJIAXKISHUS ) BMECTUMOCTBIO 4 M?.

6.10 Mennaga TpyoOKa Ui TEIIO0O0OMEHHUKA, OXJIAKAAIONIETO BOAY XOJMOIWJIbHUKA, BHELITHUM JHAMET-
poM 6,4 MM ¥ [UTUHOMH 3 M.

6.11 DaexrponarpesateabHBIN KOXyX, Clas-Col Series O, o6beMoM 1 1M?, ¢ MOLLIHOCTBHIO BEPXHETO
HarpeBaTeabHOTO 21eMeHTa 140 BT, HKHero HarpeparesabHOro sneMeHra — 380 BT.

6.12 Peryagaropsl HarpeBa id peryJMpoBaHUs TeMIIEpaTypbl BEPXHEro U HUKHETO HarpeBaTeIbHBIX
2JIEMEHTOB KOXyxa HanpsokeHueM 120 B, cunoit Toka 10 A.

7 PeakTHBBI H MATEPHAJIDLI

7.1 ALIETOH, HE COmepKalllui COeIUHEHUM XJ10pa.

[IpuMedaHune— OCTopoxHO. Upe3BbIYAaTHO BOCIUIAMEHACM, MOXET ObITh MPUYMHOM 1oxapa, OrnaceH i
3MOPOBbSL.

7.2 Kanug ruapooKuck, pactBop 1 MoIb/oM> B IMCTWIMPOBAHHON WIH JEMOHU3UPOBAHHON BOJIE.

[IpumMedaHnHme — OcTOpoxXHO. MOXET BbI3BaTb CHJIBHBIC OXKOTH KOX.

7.3 Bona B COOTBETCTBHUHU C 5.2.

7.4 bymara ¢punsTpoBasibHasg, BaTMaH Ne 41 wiu paBHOLIEHHAS.
7.5 CMaska m1id 3alopHOro KpaHa.

7.6 Tonyon, He comepXalluii cCoeTUHEHWH XJIopa.

[IpuyMeganue— OcropoxHo. BocnanameHsaeM. OnaceH s 3010pOBbS.

8 OToop mpod

8.1 IIpoOy otOuparot no ACTM 11, 4057 nimu ACTM 11 4177. JIngd coxpaHeHUS AeTYUUX KOMIIOHEHTOB,
MPUCYTCTBYIOLIMX B HEKOTOPHBIX O0pa3lax, HE CIACAYET AepXKaTh O0pas3ubl OTKPBHITBIMUA OOJBIIE, YEM OTO
HEOOXOOUMO.

YT10o0BI mpeaoTBpATHTH MOTEPIO XJIOPOPTAHUUECKUX COCAUHEHUN WIM 3arpA3HECHUE 00pa31La MpH OTKPbI-
TUU KOHTEMHEPA, AaHAJIU3 CIICAYET IMPOBOAUTD OBICTPO, HEMOCPEACTBEHHO MOCIEC OTOOPA U3 MOCTABOK KPYITHBI-
MU DAPTHUSIMMU.

IIpuMeuaHnmne— OcTopoxHO. Ecam npoOy oTOMPAIOT IIPH TEMIEPATYPE HUKE KOMHATHOM, Haa 00pa3ioM
OCTABIAIOT JOCTATOYHOC BO3AVIIHOC MPOCTPAHCTBO IJIS PACIIMPCHUS IIPHM KOMHAaTHOM TeMIEpaType.

8.2 llepen HayayIOM MCIIBITAHUA U B3ATHEM 00pa3na mpody B KOHTEHMHEPE THIATEIBHO MEPEMEITUBAIOT.
J11 HEKOTOPBIX IMPOO HEOOXOAUMO HATPEBAHUE, YTOOBI OOECIICUUTD IMMOJHYI0O TOMOITCHHOCTh O0pa3ia.

IIpuMeuanue — llpn HarpeBaHuM caeayeT COOMIOAATH OCTOPOXKHOCTD, YTOOBI N30€XKaATh MOTEPh XJIOPOP-
TAHUYCCKUX COCOUHCHUN,
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9 IToaroroBka annmapaTtypbl

9.1 BC1o CTEKIIAHHYIO XUMHUUYECKYIO MTOCYAY OMOJACKUBAIOT MOCACA0OBATECIBHO TOJIYOJIOM U ALICTOHOM,
3aTE€M CYLLAT CTPYEH CYXOro ra3zoo0pasHoro a30ra. B3BelMBaOT U 3arUChIBAIOT MACCY KPYIVIOJOHHOM KOJIOBI U
MPUEMHOro HWiuHApa. CoOMpaloT CTEKJITHHBIN anmaparT IJI MEPErOHKHU, TEPMETU3UPYIOT BCE LIJTM(PBI CMA3-
KOM (7.5) U IPOBOJIOYHBIMHY 383KUMAMH BO U30¢XKaHHUE OCTA0IEHUI COCIUHEHU M.

IlonoxeHue TepMoMETpa PEryupyroT B 1-00pasHOM MEPEXOJHUKE TAKUM O0pPa30M, 4YTOObI HU>KHUM
KOHEL, Karmwurapa ObUT HA YPOBHE HAUBBICIIICH TOYKH HIDKHEN YaCTU BHYTPEHHEN CTCHKH TOM YACTH MEPEXO/ -
HHUKA, KOTOPAd COCIUHSICTCS C XOJIOAUIBHUKOM.

[ITpmMegaHne — CxeMa, TOKA3bIBAIOINASA MPABWIBHOE TTOJOXEHME TepMoMeTpa, mpuBeacHa B ACTM 1 86.

9.2 MenHoM TpyOke NpuaaroT (GopMy 3MEESBHUKA, OCTABIIA IIPOCTPAHCTBO B LICHTPE, YTOOBI YCTAHOBUTD
BHYTPH COCYOA JJI OXJIAKIACHUI TIPUEMHBIN LIMJIUHIP.

C nmomouupo nomuBMHWDGIOpUIHON (I1BX) TpyOKM OJMH KOHEL MEAHOTO 3MECBHKA COCOUHSIOT C
MCTOYHUKOM BOJBI, 4 APYrOof MPUCOCIUHAIOT K HHKHEMY OTBOJIY OXJIAXIAKLIECH pyOallIKU XOJIOIWIBHUKA
JInOuxa. BepxHui1 OTBOA, XOJOAWIBHUKA MPUCOSOUHSIOT K CJIMBY BOABL. COCya IJI OXJIaXICHUS 3aMIOTHAIOT
CMECHIO JIE[, — BOJA M IIYCKAKT BOAY B XOJMOAWIBHUK. leMmepaTypy XOJOOWJIBbHHUKA MOAACPKUBAIOT HUXKE

10 °C.
10 IIpoBeneHne HCNbITAHUSA

10.1 500 cm? ucniprtyeMoro o0pasua HedTH TOMELLAIOT BO B3BEIIEHHYIO KPYIIOLOHHYIO KOJI0Y. B3Berm-
BalOT KOJIOY, 3alOJHCHHYIO HE(PTHIO, M 3alMHUCHIBAIOT €¢ MAacCy ¢ MOrpeimHocTeio He 0osee 0,1 r. Koaly
MPUCOCOIUHSIIOT K almnapary A1 neperoHku. Bokpyr KOJa0bI MOMEMIAIOT 3JICKTPOHArPEBATCIBHBIN KOXYX U
VKPEIUIAIOT CHU3Y.

DICKTPOHArpeBaTCAbHBIN KOXYX MIPHUCOCIHUHAIOT K PETyJIATOpaM HarpeBa. BK1oyaloT HarpeB 1 HAUWHA -
10T MEPETOHKY J0 MOJYYeHU MoKasaHusa repmomeTpa 204 °C.

Harpes peryanpyior Tak, 4T00BI CKOPOCTh MEPETOHKH COCTABIISIA MPUOIU3UTENBHO 5 CM>/MUH.

IIpn Temneparype 204 °"C neperoHKy 3aKaHYMBAIOT, OTCOSIUHAIOT M VIAJIAIOT NPUEMHBIN TWIHHIP.
OTKTI0YAIOT PEryasiTOPhI TEMIIEPATYPhl U CHUMAIOT C KOJIOBI HATPEBATESIIbHBIN KOXYX. B3BEIIMBAIOT MpHUeM-
HBIN HWJIUHOP ¢ IUCTH/UTATOM M 3aITUCBIBAIOT MACCY.

10.1.1 ITpenM3MOHHOCTH M OTKJIOHEHUE METOAOB OBUTH OMNPEACICHBI TOJIBKO ITPU IIPUMEHEHUM PTYTHBIX
CTEKJITHHBIX TEPMOMETPOB. IIpn MpuMeHEHUH AT TEPHATUBHBIX YCTPOMCTB U3MEPEHUS TEMIICPATYPhI X IMTOKA-
3aHUSA JOJDKHBI OBITH TAKUMHU X€, KAK U V PTYTHBIX TEPMOMETPOB, TAK KAK aJbTCPHATUBHBIC YCTPOMCTBA
U3MEPECHUA TEMIIEPATYPhl MOT'YT MOKA3bIBATh 3HAUCHUS TEMIEPATYPHI ¢ 3aMMA3AbIBAHHUEM IO CPABHEHHIO C
PTYTHBIMM CTEKJITHHBIMU TEPMOMETPAMM, YTO CACAYET YUUTHIBATH MPH YCTAHOBJICHUH BBIXOIA (DPAKIIMU HA-
(PTHI U MOMEHTA OKOHYAHUA NMEPETOHKMU.

10.2 ®dpakumio HaQTH NEPEHOCAT U3 MPUEMHOTO HWJIMHIAPA B ISTUTECIBHYIO BOPOHKY M MTPOMBIBAKOT
TPH pa3a paBHBIMH O0BEMAMHU PACTBOPA THAPOOKUCH Kamud 1 monbs/om>. [Tocae 31oro HadhTy MpOMBIBAIOT TPH
pas3a paBHBIMH OObEMAMH BOJIBL.

PacTBOp rHApOOKHCH KATHA YIUTAET CEPOBOAOPOM, 4 BOAA YIAILET CJISAbI HEOPTAHUUYECCKUX XJTOPHIOB,
MPUCYTCTBYIOIIMNX B CBIPOHM HE(MDTHU WM paCTBOPE 1EIA0UH, KAK 3arPSI3HIIOIINE MPUMECH.

Ilocne 3aBepiueHHs MPOMBIBOK (Ppakuui0 HADTHI PUABTPYIOT, YTOOBI YVIAIUTHh OCTABLIVIOCS BOIY,
COOMPAIOT B YUCTBIN CTEKIAHHBIN COCY/, C MMPUTEPTON MPOOKON U OMPEACTIAIOT MACCOBYIO JOIIO XJIOPOPraHU -
YEeCKHUX COCTUHCHUN ¢ MOMOIIBIO OndeHWIa HaTpUA U MOTCHUUOMETPUYECCKOTO TUTPOBAHUSA UJIH C ITOMOILBIO
CXXKUTaHUS U MUKPOKYJIOHOMETPUUECKOTO TUTPOBAHUA.

10.3 g pacyerta maoTHOCTA npoOsl HedTr U dppakumu HadTel oTouparoT no 10,0 cMm? kaxnoro oopasua
(MCTIONB3Yd MEPHYIO KOJIOY BMECTUMOCTEIO 10 ¢cM?) M B3BEIIMBAIOT C MOTPEeLIHOCTRIO He Oonee 0,1 T.

11 O0paboTKa pe3yabTaTOB

11.1 Beixon ¢ppakumu Ha(MTHI f BBIMUCASIOT MO (POpMyJie

f=m /m, (3)

rae m, — Macca COOpaHHOM (ppakuuu HaA(PTHI, T;

m, — Macca obpasua HeTH, T.
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11.2 ITnoTHOCTSH p, I/CM>, BBIYUCIAIOT 11O (hOPMYJIE

p=m/v, (4)

rae m — mMacca oopasua, r;
y — 00BeM o0pasua, cM-.

BOCCTAHOBJIEHHUE bUPEHWJIOM HATPUA C ITOCIEAYIOLIWNM
I[TOTEHUUOMETPUYECKUM TUTPOBAHHUEM (METO/ A)

12 Annapartypa

12.1 DaexkTpoasl

Jsa odecrnedyeHU TOYHOCTU METOAA PELIAIOIIUMU ABJIAIOTCA OUYMCTKA U HAAJIEXKALIUM YXO/I, 34 JICKTPO-
naMu. HeoOxoonmo ciaenoBaTh MHCTPYKLIMAM U3TOTOBUTEIIA MO YXOAY 3a DIACKTPOIAMM.
12.1.1 BaexTpon CTEKISAHHBIN O0LIEro Ha3HAYEHUS

[IpuymMeda HHu e — Ilpy HempepbIBHOM NPUMCHCHUM SJCKTPOIbl PCKOMCHIVETCS OIVWH pa3 B HCOACIIO
OUYMIIATh XPOMOBOM cMeChI0 {OCTOpOXHO. CHJILHBIN OKMCAUTENIb, MOXKET BBI3BIBATh CUJILHBIC OXOIHM, IMPHU3HAH KaH-
LICPOTCHHBIM) WU APYTMM CHJIBHO OKHCASIOIIUM OYMIIAIOIINM PACTBOPOM.

12.1.2 BaexTpon, cepeOpAHBIN — XJTOpCepeOPSHBIN, MAJTOYHOIO TUIA WX APYTOH, MO3BOJISTIOIINN MOJTY-
YUTH TY K€ TOYHOCTH OMNPEACICHUS.

12.2 Tutparop NOTEHIIMOMETPUYECKUI, CHAOXKEHHBIN OIOPETKO BMECTUMOCTBIO 5 CM? WM MEHEe U
MATHUTHOU MEIIAIKOL.

13 PeakTHBBLI H MATEPHAJIBI

13.1 AlleTOH, He coaepXalluii COeAMHeHUH ximopa (CM. mpuMedaHue K 7.1).

13.2 bymara nHgukatopHasa « KOHTO KpacHBbI».

13.3 2,2,4-TpuMeTWINEHTaH (U300KTaH), X. 4. (CM. mpuMeuaHue K 7.6).

13.4 A30THAg KHCIIOTA, paCTBOP MACCOBOM IOJIEH 5 MOJIb/IM>.

160 cM? KOHLIEHTPHUPOBAHHOI a30THOM KUCAOTHI pacTBOpAIoT B 200 cm? Boasl u nonmsaiot 10 500 cm3.

IIpuMeyaHue— OCTOpOXKHO. KHCIIOTa KOPPO3IMOHHO-ArpeCCUBHA. BHI3BIBACT CHIIBHBIC OXKOTH.

13.5 2-niponmanona, He coaepXaluii cCoeguHeHUH xopa (OcTtopoxHo. CM. mpuMmeyaHue K 7.1).

13.6 Hutpar cepedpa, CTaHIapTHBINA BOTHBIN pacTBOp MaccoBoi noneii 0,01 monb/am>.

13.7 Hatpusa oudennn, pachacoBaHHBIA B aMIyjJasl BMECTUMOCTBIO 15 cm3. g Kaxnooro aHanusa
MCHOJIB3YIOT MMOJTHOCTBIO COASPKUMOE OJHOM aMITyJibl. OmHa aMIysia CoaepXuT OT 13 10 15 MWIIMAKBUBAJICH -
TOB AaKTUBHOI'O HATPUSI.

budeHun Hatpud odeperaroT OT HarpeBaHusd, HO He OXIaxaarT. llepen UCoOIb30BaHUEM PEAKTHUB
MOOOrPEBAIOT MPUOMU3UTENBHO 10 S0 "C U TIHATEIBHO BCTPAXUBAIOT, YTOOBI 00CCIIEUNTh OJHOPOIHOCTD XKW/ -
KOCTH.

13.8 Tonyon, He comepKaluii coeTUHEHWH xJ10pa (CM. mpuMeyaHue K 7.6).
14 I1oaroroBka anmaparypbl

14.1 I1oBTOpHOE MOKPBLITHE CEPEOPSIHBIX — XJIOPCEPEOPAHBIX FIECKTPOAOB

O4YHIIAIOT METAUTHYECKHUE MMOBEPXHOCTH MAaPHI CEPECOPAHBIX — XJIOPCEPEOPAHBIX NCKTPOIOB MATKUM
MOIOILMM CPEACTBOM H YHUCTALIUM MOPOIIKOM. OTIOIACKUBAIOT 3JICKTPOIBI IMCTULIUPOBAHHOM BOIOM. [1orpy-
JKAIOT METAUTMYECKHUE KOHIIBI B HACBILLICHHBIN PACTBOP XJIOPHUIA KATHA4.

OOuH 3JeKTPOa NPUCOCIUHAIOT K MOJIOKUTESABHOMY TOMIOCY OaTapen MOIMHOCTHIO 1,5 BT, a npyron —
K OTpHUUATEABHOMY. HEeCKOJMBKO pa3 MEHSIOT MOJAPHOCTh HA HECKOJBKO CEKYHII, IMPU STOM KAXKIBIM pa3
OUUILIACTCA U MMOBTOPHO IMOKPBIBACTCA PELUECNTOPHBIM DJICKTPOJ, MPHUCOCIUHEHHBIN K IMOJOXHTCIbHOMY
TTOJTIOCY.

Ilpu pocTaTOUHOM MOKPBITUH KOHEL PEHEIITOPHOIO JIEKTPOIA CTAHOBUTCA (PUOJIETOBBIM B PE3YJIbTaTe
BO3ACHCTBHUS CBETA HA CBEXXUH XJTOPU], cepedpa.
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15 IIpoBenenne uMCNBITAHUA

15.1 Bo uzbexaHue 3arpsa3HeHUs MPU NMPOBEACHUN UCIBITAHUA CACAYET COOMIOAATh YPE3BBIUANHYIO
AKKYPaTHOCTb.

I1loarotoBKy XuMHUECKOMN MOCYIbI IMPOBOIAT HEMOCPEIACTBEHHO MEPE, ONPEACTICHHUEM XJIOPUIOB, XUMU -
YECKYIO IMOCYAY MOKT IUCTWIIMPOBAHHOMN BOIOM, 3aTEM alLleTOHOM. /14 3aITOpPHOro KpaHa HE IMPUMEHSIIOT
XJIOPCOACPKALLME CMA3KH, HAITPUMEP MOJIUMEPHYIO CMA3KY HA OCHOBE TPU(PTOPXITOPITHICHA.

15.2 INMomewraror 50 cMm3 ToNyoNa B AEUTEIBHYIO BOPOHKY BMECTUMOCTBIO 250 ¢M> M IO0ABIIIOT COnEp-
JKUMOE OMHOM aMITYJIbl peakTuBa OudeHmna HaTtpust. CMeCh TIIATSIbHO MEPEMELUBAIOT KPYrooOpa3HbIM J1BH-
KEHUEM M 100aBIsioT OKOJIO 30 T B3BEHICHHOMN ¢ TOYHOCTHIO 10 0,1 r mpoMbITOM (ppakiiu HA(pTHI, BBIICICH -
HOM U3 HEPTHU.

JIng onpeneaeHust TOUHOM MacChl MPOMBITONM HADTHI ONMPEACIIIOT MACCY EMKOCTH U3-04, 00pa3ua. 3aK-
PBIBAIOT JCAUTEABHYIO BOPOHKY U TIHATEIBHO MEPEMEILNBAIOT COACPKUMOE KPYrooOpa3sHbIM BPALLICHHUEM.

IlomygeHHBIN pacTBOP WIHN CYCICH3US JO/DKHBI ObITH CHHE-3SJICHOTO LBETA. ECM 3TOM OKpacKu HET, TO
TO0ABIISAIOT COOACPKUMOE €IIe OTHOM aMITYJIBI peaKTUBa OM(peHWIA HATPUA 4O TeX MOP, MOKA pacTBOP WIH
CYCIICH3US HE OKPACUTCSI B CHHE-3EJICHBIM LIBET.

15.3 Ilocne nepeMemIMBaHUA CMECh BBIACPXKUBAIOT 10 MUH 11 3aBepIICHUS PEaKILIUU, 3aTeM JOOABIISIIOT
2 CM? 2-IIPOTAHOIIA U, AKKYPATHO BPALLAd, MEPEMELLIMBAIOT MPH OTKPBITON ASIUTEIBHON BOPOHKE 10 TEX MOP,
IMOKA LIBET PACTBOPA HE U3MEHUTCS OT CUHE-3CJICHOIO 1O OCJIOrQ, YTO YKA3bIBACT HA OTCYTCTBHUE CBOOOIHOTO
HATPHA.

BOpOHKY 3aKpBIBAIOT U OCTOPOXKHO MOKAYMUBAKOT, YACTO COPACHIBAA IABJICHUE Yepe3 3aMMOPHBIN KPaH.
3arem pobasmsaror 20 cm? Boaber v 10 cM? pacTBOpa a30THOM KHUCIOTHI MACCOBOI f0o€ei 5 Moib/aM3. OCTOPOKHO
BCTPAXHUBAIOT, YACTO COPACHIBAA JABJICHUE Yepe3 3aMOPHBIN KPaH.

C moMOWIBIO MHIUKATOPHON OyMaru «KOHro KpacHbI» NpoOBEepSAOT BOAHYIO (pa3y. Ecau Oymara He
CUHEET, TO NOOABIAIOT MOPLUAMH IO 5 CM? pacTBOP a30THOIM KHMCJIOTBI MACCOBOM HOMEN 5 MOJIb/IM> IO
IMOJIYYEHUA CHHETO LIBETA.

15.4 Boouyio a3y mepeHOCAT B APYIVIO SIUTEIBHYIO BOPOHKY, comepxaiyio 50 cM? M300KTaHa, U
XOpoLIO BCTPAXUBAOT. [lepeHocdaT BogHYI0 a3y B CTAKAH LTS TUTPOBAHUA BMECTUMOCTBIO 250 cM?3.

[TpoBomaT BTopoe 3KCTparupoBaHUe CMECH 00pa3Lia ¢ U300KTAHOM 25 CM> BOIBI, MOAKUCIEHHOM HEC-
KOJIBKUMH KATUIAMU PacTBOPA a30THOM KUCIOTHI 5 MOJib/aM?>. [lepeHoCAT BTOPOil SKCTPAKT B TOT XK€e CTAKaH
119 TUTPOBAHUA BMECTUMOCTBIO 250 cM>. PacTBOp ynmapuBalT HA TopsaYeil miuTKe 10 00bema 25—30 cm’.
TeMneparypy IJIMTKH NOAICPKUBAIOT HECKOJIBKO HUKE TEMIIEPATYPhl KMIICHUA KUIKOCTH,

He nomyckaercsa yMeHBILIATH OOBbEM SKCTPAKTa MEHEe 25 M3, TaK KakK B 3TOM CJIyYae MOXET MPOU30NTH
IMOTEPS XJITOPOPTAHNIECCKUX COSTHHCHUH.

15.5 PactBOp oxnaxnaroT 1 1ooasaaior 100 cM? aneToHa u TUTPYIOT MOTEHLIMOMETPUYECKH CTAHAAPT-
HBIM pacTBOpoM HHUTpaTa cepedpa 0,01 Moab/IM?, UCTIONB3YS CUCTEMY CTEKIITHHOTO U CEPEOPIHOTO — XJIOP-
CEPEOPSIHOTO SNECKTPOIOB.

Ecan umMmeeTcd B HAIMYUHM ABTOMATHUYCCKHH THUTPATOP, HUCHOJB3YIOT MUKPOOIOPETKY BMECTUMOCTBIO
5 cMm?.

Ecau TuTpOBaHME BBITOJIHAIOT ¢ MTOMOLIBIO pH-MeTpa, ynnpasiaaeMoro Bpy4yHyl, TO UCIIOJIb3YIOT MUK-
POOIOPETKY BMECTUMOCTBIO 5 CM>, KOTOPad JaeT TOYHOCTh MOKA3aHUA 10 BTOPOro JECATUYHOrO 3HAKA.

15.6 151 pydHOTO TUTPOBAHUS ONMPENEAdIOT KOHEUHYIO TOUKY TUTPOBAHUS MYTEM MOCTPOEHU KPUBBIX
TUTPOBAHUA, MMOKA3BIBAIOLINUX 3ABUCUMOCTh U3MEPEHHOTO MOTECHUMANA OT 00BEMA MCITOJIB30BAHHOIO PACTBOPA
HUTpAaTa cepeopa.

JJ19 aBTOMAaTHYECKOTrO TUTPATOPA KOHCUHYIO TOUYKY OIMPEACTAIOT U3 CPEAHEH TOUYKH Ieperuda KpuBou
TUTPOBAHUSIL.

15.7 IlpoBomdT X0MOCTON ONBIT AJISI KAXKAOM IPYIINBI O0pa3LoB, UCIIOIb3YSA BCE PCAKTHUBBI, BKIIIOUAA
OM(deHWI HAaTpU4A, U IIPOBOIA BCE OIepallui aHAIU34a, 34 UCKIKUYEHUEM BBOAA 00pa3La.

16 O0padoTKa pe3yanbTaTOB

16.1 MaccoBylo J0JII0 XJIOpOpraHU4YeCKUX coeJUHeHUN X, MKT/T, BO BpaKLIUU HAMDThI BLIYUCISIOT IO
bopmye

(V> — V7) Cg 35460
X =, (5)
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rae V, — odbem pactBopa HuTpara cepeopa 0,01 MOJIb/IM?>, U3PACXOLOBAHHBIN HA THTPOBAHUE UCTIBITYEMOTIO
o0pasua, C™m>;

V, — oObem pacTBopa HUTpaTa cepedpa 0,01 MOJIb/IM?>, U3PACXOMOBAHHBIN IJISi XOJIOCTOTO OMbITA, CM”;

Cp — MaccoBasi IO pacTBOPa HUTpaTa cepedpa, MOJIb/IM>;

m_ — Macca UCIIBITYeMOro oopasua, r;
35460 — xoxdpuLeHT nIepecyeTa.

16.2 MaccoBy1o JOMI0 XJIOPOPraHUYECKUX COSIUHEHUN B nMpode HedTU MOXHO MOJMYYUTh, YMHOXKAaS

coJepXaHUe XJIOpOPraHNYeCKUX coeJuHeHU BO Ppakumnu HadThI (16.1) Ha Bbixoa ¢dpakunu HadTHI (11.1).

CXKXHUTAHHUE U MUKPOKYJIOHOMETPUYECKOE TUTPOBAHUWUE (METO/ b)

17 Ammaparypa

17.1 Ileun gansg cxuraHua saekTpuuyeckas temmneparypoil 800 °C nad OKMCACHUS XJIOPOPTraHUYECKHUX
COCIMHCHU.

17.2 TpyOka masa cXuranua (MApoJU3Had TPYOKA) U3 KBapLa, U3roTOBICHHAS TaK, YTOOBI O0CCIICYUTD
[IEPEHOC IMOJHOCTBHIO MCIIAPUBLICTOCA 00pa31a U3 30HBI BBOJA B 30HY OKHUCJICHHUA C MTOMOLIBIO UHEPTHOIO
rasa, raie OH CMELIUBACTCA C KUCIOPOIOM U Cropacrt.

Bxona B TpyOKy JOIKEH UMETHh MEMOPAHY AJI4 BBOJA 00pa3La LIMNPULIEM U OOKOBBIC OTBETBJICHHUA OIS
BBOJIA KUCJIOPOOAa U UHEPTHOrO rasa. LlenrpanbHasa 30Ha JOJDKHA OBITH JOCTATOYHOTO O0BbeMa, YTOOBI O0CCIIC -
YUTh MOJIHOE OKUCIICHUE 00pa3La.

17.3 Sderika st THTpOBAHUSA CHAOKEHA: MapON «U3MEPUTEIBHBIN SICKTPOI — IACKTPOI CPABHECHUS»
19 OOHAPYXCHUA U3MEHCHHI B MAaCCOBOM J0OJIC MOHOB Cepedpa; Mapoy reHepaTOPHBIX JICKTPOLOB «aAHOO, —
KAaTOd» JJId MOIACpKaHUA MOCTOAHHOM MACCOBOM AOJHM MOHOB CEpeOpa; BXOOIHBIM OTBEPCTHEM IJIS BBOOA
ra3000pa3HOro o0pasua U3 MUPOJIU3HON TPYOKH.

N3MepUTENBHBIN U AHOOHBIN SACKTPOIBI M JICKTPOI CPABHEHUA JOIKHBI OBITH CEpeOpsIHbIMU. KaToa-
HbIU DJICKTPOO, JOJDKEH OBITh M3 INIATUHOBOM MPOBOJIOKH.

DIEKTPOI, CPAaBHCHUSA HAMMOJIOBHUHY MOTPYXEH B TYEHKY C HACBILLICHHBIM pacTBOPOM aleTara cepeopa.
DASKTPOJIUT IIpeacTansisieT coooil 70 %-Hblil pacTBOP YKCYCHOM KMCJIOTHI B BOJE.

17.4 MUKpOKYJIOHOMETP C PErYIIATOPOM MEPEMEHHOIO YCWICHUSA U CMELLICHUS A1 U3MEPCHUS PAa3HOCTH
MOTCHLMAIOB MAPBI «<U3MEPUTEABHBINA JICKTPOL — DJACKTPOL, CPABHCHHUSA» U CPABHCHUS STOTO MOTCHUUAIA C
IMOTCHIIMAJIOM CMEILCHUS, A TAKKE I MEPEIaYu YCHICHHON Pa3HOCTH MOTCHIUAIOB IMape TeHEPATOPHBIX
IEKTPOOAOB «PadOUYUI — BCIIOMOTATEIBHBIN 3JICKTPOI» IJISI BOCCTAHOBJICHUSA TUTPAHTA.

BrIxXOgHOM CUTHAJI MUKPOKYJIOHOMETPA JOJDKEH OBITH MPOMOPLHHUOHAIICH FTeHEPUPYIOLLIEMY TOKY. MUKPO-
KYJIOHOMETP MOXKET UMETh HUPPOBOU JIEKTPOUIMEPUTEIBHBIN IIPUOOP U SIIEKTPUUECKYIO CXEMY IJIA IPEO0-
PA30BAHUS STOTO BBIXOAHOTO CUTHAJIA HEMMOCPEACTBEHHO B HAHOIPAMMBI WJIM MUKPOTPAMMBI OIIPEACIACMOTO
XJIOpUIA.

17.5 IInpun, aasa oTéopa npod

g otOopa 00pa3ua HCHOJIb3YIOT MUKPOLIITPHIL BMECTUMOCTBIO 30 MKJI, 00€CTICUMBAIOIIMI MTOAAYy OT
1o 50 MxJ1 00pa3ua B MUPOIU3HYIO TPYOKY. [T JOCTUKEHU S 30HBI BBOIA PEKOMEHIYETCS UCITOJIB30BATh UIJLY
muHoM 7,62 wim 15,24 mum (3 win 6 110MMOB COOTBETCTBEHHO). B 30He cXXUraHus monaepKuBaloT TeMIIeparypy
npuoau3nTeabHO 500 °C.

17.6 YT0oOBI 00ecieunTh MeAJIEHHBIN BBOA 00pa3lia B TPYOKY IS CKUTAHUSA C TIOCTOTHHOM CKOPOCTBIO
BBOJA, MOXXHO MCITOJIB30BATh IIMPHUII-HACOC WIH PYYHOE JO3UPYIOLIEE YCTPONCTBO. CKOPOCTh BBOIA HE TOJIK-
Ha npeBbIIaTh 0,5 MKI1/C.

18 PeakTHBBLI H MATEPHAJIBI

18.1 Kucnora ykcycHad aeasaHasa (CM. npuMedaHue K 13.4).
18.2 AproH, rejmi, a30T WIH IBYOKHUCH YIJICPOAA BBICOKOM CTCIICHU YUCTOTHI, UCITOJIB3YEMBIE B KaUe-
CTBE ra3a-HOCHUTECA.

[IpuMeva HU ¢ — 'a3pl OOBIMHO XpaHAT B Oa/UTOHAX MOJ BHICOKMM JaBacHUEM. 1lpy yreuke 3TH rasnl TAKXKE
CHUKAIOT COOEPKAHME KUCIOPOIA B OKPYXKAIOIIEM BO3IYXE.

18.3 PacTBOp 2aeKTPOINTA IJIS TYEHKU — YKCycHasa kucaoTa 70 %-Hag.
CwmeurnsaroT 300 cm? Bonsl (5.2) ¢ 700 em? nenaHoil yKCycHOM KUCTOTHI (18.2) M XOpOILLIO MepeMeLu -
BalOT.
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18.4 XnopOeH30i1, UCXOIHBIN cTaHAapTHHBIN pacTtBop 1000 Mr/om>.
B MepHy10 K010y BMecTUMOCTBIO 500 cM? BBOmar 1,587 r ximopOeH30/1a M TOBOAAT 10 METKH, JOJIUBAA
2,2,4-TpUMETUNTNICHTAH (M300KTaH).

[Ipumeyuanue— Tounyo MaccoByo nomo xaopbensona C_, MI/aM®, MOXHO ONPEAEIUTD 1O (HOpMyIIe

My my 2000
Ce = =0 — (6)

Ioe m, — Macca B3ITOTO XJIOPOCH30J1a, MT,
m, — aTOMHas Macca XJIopa;
m, — MOJICKYJIIpHasi Macca XJI0pOeH307a.

18.5 Xnopo6enson, craHnapTHeiil pacteop 10 Mr/om>.

B Mepuy0 kon0y BMecTUMOCTBIO 100 cM? muneTkoit BBogar 1,0 cM? MCXOTHOTO pacTBOpa XJI0pOeH301a
(18.4) 1 1OBOIAT 0OOBEM JO METKM, JOIUBAA 2,2,4-TpUMETWINCHTAH (M300KTAaH ).

18.6 Xomopben3ou, X. u.

18.7 Peryngatop nogauyu KMCJIOPOAA U ra3a-HOCUTEIS IBYXCTYIICHUATBIN.

18.8 U300kTaH, 2,2,4-TpuMeTWITIEHTaH, X. Y.

18.9 Kuciaopona BEICOKOM CTETIEHU YUCTOTHI, HCIIOJIb3YEeMBIN B KAUECTBE peareHTa.

18.10 Auerat cepeOpa, MOPOLIOK, OUUILIEHHBIN, U1 HACBIILIEHHOTO PAacTBOPA JIEKTPOIa CpaBHEHUSI.

19 IloaroTroBka annapatypsl

19.1 YcranasausaloT anmaparypy (pas3aena 17) B COOTBETCTBUM ¢ HHCTPYKUMSAMH U3TOTOBUTEIIA.
19.2 Pabouune yciaoBUS CAeayIOLIHE:

Pacxonkucmopoma, C(MS/MMH . . . . . . . . . . .. .. ... 160
Pacxomraza — Hocurenst, c(M/MMH . . . . . . . . . . . .. 40
Temneparypa neun, C:

B0HABBOIA . » & v v v v v e e e e e e e e e e e e e TOO
LCHTPAJIbHAY U 30HBIBBIXOAA . . . . +» =+ v v v v v v v v .. 80
MUKpOKYJIOHOMETP:

HanpsckeHue cmelneHna, MB . . . . 0 L L o 0 L o oL oL L 240265
KOXPPUMUIMCHT VCWICHUS . . . . v v v v v v e e e e e e e o ~1200

19.3 OnTUMHU3UPYIOT HAMIPSLKEHUE CMEILICHUA HYJIEBOM TOUKH STYSHMKHU TUTPOBAHUS BBEACHUEM HEITOC-
PEACTBEHHO B A4eUKY 1Jid TUTpOoBaHUA 30 MKJI BOABI (5.2), HCIOAB3YS IINPULL C UTIOM IJUHOM 15,2 MM.

BHOBB peryiupyrOT HANPSAXKCHUE CMEILICHUS HYJACBOM TOUYKM, UTOOBI CBECTH K MUHHUMYMY S(PQPEKT
pa30aBICHUSI.

20 IIpoBeneHune HCNbITAHUS

20.1 Inpuu BMecTUMOCTBIO 50 MKJI aKKypaTHO, YTOOBI HE O0OPa30BAJIOCHh MY3BIPHKOB, 3aMOJHSIOT
npuom3nTeabHO 30—40 MKiT 00pa3ua NpoMbITON (ppakiuMu HAPTHL. 3aTeM NMePEMEIIalOT MOPIICHb TAK, YTOOBI
HHWKHHU MEHHUCK >KMJIKOCTH HAXOOWJICH HA OTMETKE, KPATHOM 5 MKJ, U 3aMUCHIBAIOT O0OBEM XKHAKOCTH B
mwnpuue. llocae BBeneHnsa odopasia CHOBA NMEPEMELIAIOT MOPILIEHb TaK, YTOOBI HUXKXHUNM MEHHUCK KUIKOCTHU
OMYCTHJICH HA COOTBETCTBYIOLYIO OTMETKY, KPAaTHYIO 5 MKJI, M 3aMMUCHIBAIOT O0ObEM XKUIKOCTHU B LUMPULIC.
Pa3HOCTh mMOKa3aHui 3THX OOBEMOB PaBHA OObEMY BBEICHHOIO 00pa3La.

20.2 AnTpTepHATUBHO KOJMYECTBO BBEACHHOIO 00pa3La ONpeacisaioT MO pa3HOCTH MacC LIMIPULIA OO0 U
MMOCJC BBESACHUS 00pa3a. 3TOT METOA O0SCIICUYNBAECT OONBIIYIO TOYHOCTh, YEM METOM, OTCYETA IO O0OBEMY, TIPH
YCJIOBHUH, YTO UCMOJIBb3YIOT BECHI ¢ MOIrPEIMHOCTBIO B3BeIMUBaHUA (0,01 Mr M akkypaTHO OOpalaloTCs CO
LIIPULIEM, YTOOBI MOJIYYUTH YIOBICTBOPHUTEIBHYIO MTOBTOPSIEMOCTD PE3YAbTATOB B3BELLIMBAHUAL.

20.3 O6Opasen BBOOAT B TPYOKY I IMUPOJIN3A CO CKOPOCTHIO He Oonee 0,5 MKi/C.

20.4 Ilpn cogepXaHUM XJTOPHIOB MEHEE 5 MKI/T Ha PEe3YJIbTAaT UCIBITAHUS CYILIECTBEHHOES BIHSAHHE
OKA3bIBACT 3HAUYCHUE, MOJIYUYCHHOE B XOJIOCTOM OIIBITE «UIJIA — MEMOpaHa». g yayyineHua TOYHOCTU HEOO-
XOJUMO BCTABUTHh WIJIy LUMPHLA B TOPAYYI0 30HY CHCTEMBI BBOJA M BBDKIATh, MOKA OYIET OTTUTPOBAH
XOJIOCTOM ONBIT (UIJ1a — MEMOpaHa), 1O BNPBICKUBAHUA UCITBITYEMOTO WIH CTAHIAPTHOTO 00pa3ua.
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20.5 JIaa mpoO ¢ KOHLUEHTpaluen xjaopa doaee 25 MKT/T HY;KHO BBOOUTH TOJBKO 35,0 MKJI 0Opa3iua.

20.6 IIpoBepsAIOT TOTOBHOCTh CUCTEMBI K OIIPEACICHUIO, aHAIM3UPYS cTaHaapTHbIN pacTtBop (18.5),
KOTOPBIM TUTPYIOT Kaxaple 4 4. CHUCcTeMa rOTOBAa K UCIBITAHUSM, €CJIM PE3YJIBTAThl ONPEACICHUS COACPXKAHUS
XJIopa He xyKe 85 % yCTaHOBJIEHHOTO T CTAHIAPTHOTO O0pa3ia.

20.7 T110BTOPSIOT pOLCAYPY H3MEPEHHMA HA CTAHIZAPTHOM PACTBOPE HE MEHEE TPEX pas.

20.8 ExXXeIHEBHO MPOBEPAIOT CUCTEMY, MPOBOIA XOJOCTOM OMBIT C H300KTAHOM (18.8).

BrauTaloT 3HaueHUE pe3yabTaTa XOJOCTOrO OMbITA U3 3HAUCHUS PE3yAbTATOB, MOJAYUYSHHBIX KaK IJIA
UCIIBITYEMOrO 00pa3ua, TaKk M CTAHIZAPTHOrO pacTtBopa. Kak mpaBwiio, 3HAUEHHUE B XOJOCTOM OIBITE IPH
MPOBEPKE CUCTEMBI COCTABJIACT MeHee (),2 MKT/T XJmopHaa npyu OJHOKPATHOM MPOBEACHHUH XOJIOCTOrO ONbITA

(20.4).
21 O0padoTKa pe3yabTATOB

21.1 MaccoBy1o 1010 XJIOPOPTraHUIECKHUX COSIUMHEHUI X, MKT/T, BO (PpaKIIMU HAPTHI PACCUMTHIBAIOT B
coorBeTcTBuH ¢ 21.1.1, 21.1.2.

21.1.1 /1711 MUKPOKYJIOHOMETPOB, HA KOTOPBIX CHUMAIOT MOKA3aHUS HEMMOCPEIACTBEHHO B HAHOTPaMMax
XJIOPHUIA, MACCOBYIO JOJIIO XJIOPOPraHUYECKOIO COSIUHEHUA BBIYUCIAIOT IO (POPMYyJIE

__A B
A =70k 7ok (7)
I
__A _ _B
A = mK mK”’ (8)

rne A — nmokasaHue Mo WIKAJIe aHAJIM3aTopa 411 UCITBITYEMOrO 00pa3La;

B — mokaszaHue 1o 1mKajge aHaJInu3aTopa B XOJ0CTOM OIIBITE;

V' — BBEACHHBIN OOBEM HCIIBITYEMOIrO 00pa31a, MKJI;

0 — IUIOTHOCTb UCIIBITYyeMOTO oOpa3sua, r/cMm> (10.3);

m — Macca o0opasua, Mr;

K — KOS(MPUUHMEHT rnepecyera — OTHOLIEHHE MACCOBOM JOJIH XJIOPOPTaHUYECKOIO COCIUHECHUS, OIPE/IC-
JICHHOT'O B CTAHIAPTHOM PACTBOPE, K U3BECTHOM MACCOBOM J0JIE XJIOPOPTAaHUYECKOTO COSAUHEHHUS B
CTAHIAPTHOM PAaCTBOPE MUHYC 3HAUEHHUE, ITOJIYYCHHOE B XOJIOCTOM OIIBITE ITPU MPOBEPKE CUCTEMBI

By B
K= VpCe VpCe )

rae B, — MoKa3aHHE MO WIKaJIe aHAIN3aTOPa I CTAHAAPTHOTO PacTBOPa XJIOPOEH301a, MKI/T;
C. — Maccosas J0Ji XJI0OPOPraHWYECKOIO COSIMHEHHS B CTAHIAPTHOM PacTBOPE, mr/om> (18.5).
21.1.2 1719 MUKPOKYJIOHOMETPOB C HETIPEPBIBHOM 3aITUCHIO0 CHTHAJIA HA PETHCTPHUPYIOLLEM YCTPOMCTBE

MACCOBYIO JOJIO XJIOPOPTaHUUYECKOTO COSTUHEHU S BBIYMCIISIIOT IO POPMYJIE

ST10367
K="T7ymk — B (10)

rae S — miomank B COOTBETCTBYIOIUX CAMHHULIAX, VKA3AHHBIX B MHCTPYKLUH K aNapaTy;
Il — curHan, xapakTepu3yroLHM YYBCTBUTEIBHOCTD 3aIIMCHIBAIOLICTO YCTPONCTBA MO MOJHOM 1uKane, MB;

(3545 rCl/.&. ) 10> )MB ) (10°r/1 )
0,367 = (96500 RnoroB/. K. ) ,

R — conpotusieHue, OM;

Y — SKBUBQICHT IUIOLAIU )T CPA0ATHIBAHUSY IO BCEH LHKAIEC HA PETUCTPUPYIOLIEM YCTPONCTBE B € IUHM -
LHAaX CEKYHIAa — TJIOLAAbh B CEKYHAY;

m — mMacca oopasua, r;

K — xoa(pdpuumueHT nepecuera;

B — mokasaHue no mKajae aHAIU3aTopa B XOJOCTOM ONBITE MPH MPOBEPKE CUCTEMBI, MKT/T CIl.
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21.2 MaccoBy1o 10oa10 XJIOpOPraHU4YeCKOro COSIUHEHHUS B UICXOAHOM MPoOe HE(PTHU MOIAYyUIAIOT YMHOXKE -
HHUEM COAECPKaHU €ro BO Ppakumu HadThI (21.1) Ha BeIxoa ¢dpakuuu HaPTH (11.1).

22 T'apanTusa KayectBa (QA) / KonTpoab KayecTBa (QC)

22.1 KoHTpoab kayecTBa ucnibITaHuil (QC) mpH aHAIM 3¢ KOHTPOJIBHOIO 00pa31a MpoBOIIT I OLICHKH
MPABWIBHOCTHU PadOTHI MPUOOPA U BHIMOJHEHUS ITPOLEAYPHI UCTTBITAHUS.

22.1.1 Ecan npotokoasl QA/QC monyyeHbI B YCTAHOBJICHHBIX YCIOBUAX UCIMBITAHUM, TO OHU MOIYT
MPUMEHATHCA AJ1 MOATBEPXKACHUS HATC)KHOCTH PE3YAbTATOB.

22.1.2 Ecom nipotokonbl QA/QC He OCHOBAaHBI HA YCTAHOBJCHHBIX YCIAOBHUAX UCHBITAHUSI, TO IJIs
QA/QC crenyeT UCIIOMB30BATh MPUWIOXKCHHUE A.

22.2 Iloaw30BaTenn 1AaHHOTO METOAA MCIIBITAHUS, OOHA WM O0Jee CTOPOH, 3aKII0UAIOIINX KOHTPAKT,
IOJDKHBI COIIIACOBATh MPUMEHEHHUE MMPUWIOKECHUA A.

23 IlpenM3MOHHOCTD H CMeleHHe (OTKJIOHEHHE)

23.1 1Ipenu3uOHHOCTh METOI0B

23.1.1 I1loBTOpSIEeMOCTB (CXOTUMOCTD)

PacxoxneHue nocjaea0BaTe/IbHBIX PE3YJIBTATOB ONPEACICHUM, MOJIYYCHHBIX OIHUM U TEM K€ UCTTOJTHU -
TEJIEM, HA OIHOM M TOM XK€ amapaType mpy MOCTOAHHBIX YCIOBHUAX, HA MACHTUYHOM HUCCICAYEMOM MATEPHAIIC
B TCUCHHUE JJIMTCIBHOIO BPEMEHU MPHU HOPMAJIBHOM U MPAaBWIBHOM BBIIOJHEHHUH METOOA MCIIBITAHUA, HE
TOJZKHO MPEBBILIATH CIACAYIOIMNE 3HAUSHUS 00jIee UEM B OJJHOM CJIy4ae U3 ABAALATH:

23.1.1.1 Metom A

IIpn MaccoBoOM J0€ XJIOPOPTaHUYECCKUX COeTMHEHUH 00J1ee 1 MKT/T (B IpoOe HCXOTHOM HE(PTH) TOITYC-
KaeMO€ PACXOXIECHUE ¥ BBIYUCIAIOT IO (POpMYyJIe

r=0,3[X]"% (10)

rae A — MaccoBas OO XJOPOPTaHUYECKOTO COSIUMHEHHUS, MKT/T.

23.1.1.2 Meton b

IIpy1 MaccoBoOM J0/€ XJIOPOPTaHUYECKUX COeAMHEHHH 00J1ee 1 MKT/T (B TpoOe HCXOTHOM HE(PTH) TOITYC-
KAaeMOE€ PACXOXICHHUE ¥ BBIYUCIAIOT IO (POpMYyJIe

r=0,7[X]°. (11)

23.1.2 Bocrmpon3BOAUMOCTH

PacxoxxneHue 1ByX eIMHUYHBIX U HE3ABUCHUMBIX PE3YJILTATOB UCTIBITAHUS, MOJIYYEHHBIX PA3HBIMH OIIC-
paTopaMH, padOTAIIIHMHU B PA3HBIX JA0OPATOPUIX HA HACHTHYHOM MCCACAYEMOM MATEPHAIC B TCUCHHE 11U -
TEJIBHOTO BPEMEHHU, HE JOJDKHO MPEBHIIATH CASAYIOIINE 3HAUCHUA 00JIee 4eM B OTHOM CJIy4ae U3 ABaIUATH:

23.1.2.1 Meton A

IIpn1 MaccoBo 0/€ XJIOPOPraHUYECCKUX COeAIMHEHUH 00Jtee 1 MKT/T (B IIpoOe HCXOTHOM HE(PTH ) TOITYC-
KAeMOE PACXOKIACHUE R BBIYMCIAIOT MO (POPMYJIC

R = L1[X]**, (12)

rae X — MacCcoBas JOJIS XJIOPOPTaHUYECKOrO COSTUHCHUA, MKT/T.

23.1.2.2 Meton b

IIpn MaccoBOM H0JIe XJTOPOPraHUYECCKUX COSTUHEHUI Oonee 1 MKT/T (B IIpo0e NCXOTHON HEe(PTH ) OOITYC-
KAeMOE PACXOKACHUE R BBIYMCIAIOT IO (POPMYJIE

R = 1,0[X]*"". (13)

23.2 Cmemenne (OTKJIOHEHHE)

CMeleHue (OTKJIOHEHHUE) Ik METOOB A U b ObLTO MPOAEMOHCTPUPOBAHO BBIMOJHEHUEM AHAIN3A C
HUCMOJb30BAHUEM U3BECTHBIX KOHLIEHTPALMI pa3IMUHBIX XJIOPOPraHUUECKUX COSTUHEHUI, BBEICHHBIX METO-
IOM J00AaBOK B pa3jIMUHbIe HEPTHU, 3HAUEHUSI KOTOPBIX OKA3TUCh MEHbIIE HCTUHHOTO 3HAYEHUS. DTO TIPOUC-
XOIMUT, MOTOMY UTO HE BCE JIETYUHUE KOMIIOHEHTHI MEPETOHSIOTCS U3 HE(DPTHU B YCIIOBUIX STOTO METOAA UCTIbI-
TaHUSL.
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CTeneHp 3TOro OTKJIOHEHUS MOKa3aHa Ha pUCyHKe 1, rme B BUIe rpadvka NMPUBEICHB 3HAUYECHUS
KOHLEHTPALNN U3BJACUYCHHBIX XJIOPUIOB B COMOCTABJACHUHN C U3BECTHBIM COJEPKaHUEM XJIOPOPTraHHYECKHUX
COCOIMHECHHWM, BBEICHHBIX METOIOM JOOABOK.

(L

— N
o N
S

oo
l

)
|

n

KOHUEeHTpauus nasnevyeHHbIX
XJIOPOPraHUYeCcKNX cCoeanHeHun, Mr/kr

N

| |

1 2 3 4 5 6 7 8 9 10 11 12 13 14

KoHUeHTpauna XNOpopranny{ecknx coeAMHeHNN, BHECEHHbIX
MeToA0M R0OABOK, MI/Kr

I — oxmmaemMasa MaccoBast JOJd XJIOPOPraHUYEeCKHX COeTUHEeHUU;, 2 — M3MEepeHHasd MacCoBasd MO WU3BJICYCHHDBIX XJIOPOPTAHHU -
YeCKHUX COeIUHEHUM

PrucyHoK 1 — OTKIOHCHME M3MEPCHHBIX KOHICHTPALMHN XJTOPOPTAHNUYCCKIX COCAMHECHUI OT KOHIICHTPALUN XJIOP-
OPTraHNYCCKUX COSANHCHMI, BHECEHHBIX METOIOM H100aBOK
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[TPUJTIOXKEHHUE A
(CIIpaBOYHOE )

OcHoBHBIC TOJI0KEHHS KOHTPOJISI KAYECTBA PEe3yJIbTATOB HCILITAHMM /I METON0B HCIILITAHMM

A.l I1poBoag nmpoueaypy KOHTPOJS KAauecTBa UCHBITAHUM (QC) NpH aHAIN3€e KOHTPOJABHOIO 00pasia, yoexma-
I0TCS B NPABWIBHOCTH PA0OThl IIPHUOOPA U BBINOJIHCHU S IPOLCAYPHI UCIIbITAHUS.

A.2 llepen mpoBEeACHHUEM KOHTPOJIS KAYECTBA PE3VALTATOB HUCIIBITAHUA (M3MEPHUTEIILBHOTO ITPOLIECCA) MOIb30-
BATC/II0 METOJA HCOOXOAMMO ITPOBEPUTDL CPCIHCAPUPMETHUYCCKOEC 3HAYCHUE ONPCICIICMON BEANYNHDI Y I'PAHUYHBIC
3HAUYCHUA KOHTPOJbHOIro 00pasua aaa QC.

A.3 JI1d yCTAaHOBICHUS CTATyCA CTATUCTUUYCCKOTO KOHTPOJIS BCETO MPOLECCa MCIBITAHUA PETUCTPUPVIOT PE-
3yJIbTaThl QC M aHAMH3UPVYIOT C MTOMOLIBI KOHTPOJIbHBIX KAPT WIHN APYIOM CTATUCTHYCCKHN PABHOLICHHOMW IIPOLCIY-
pb1, HanipuMep 1o ACTM J1 6299.

[IprunHBI TOABACHUSA JIOOBIX BBIIATAKIINX JAHHBIX JOJDKHBI OBITH UCCACIOBAHBI. Pe3yabTaThl UCCACIOBAHUSA
MOTYT, HO HEOO0A3aTC/JAbHO, YKA3aTh HA HCOOXOAMMOCTh IMOBTOPHOM TI'PpaiyUPOBKU IIPpHOOpPA.

A.4 1lpy OTCYTCTBMM KOHKPETHBLIX TPCOOBAHUM, IPUBCICHHBLIX B CTAHIAPTE HA METOM MCIIBITAHUWS, YaCTOTA
npoBeacHUS QC ONpeaeasieTess 3HAYMMOCTBIO KAUYECTBA MPOBOIAVMOIO U3MEPCHUS, 4 TAKXKE CTA0OMIbHOCTBIO MPOLIEC-
Ca MCIIBITAHUSA M TPCOOBAHUSIMHU NOTPCOUTEIIA.

OOBbIYHO KOHTPOJbHBIM OoOpasen i QC caeayeT aHAIM3UPOBATDh MICPEd KaXKAbIM MCIIBITAHMEM IIpo0. YacTtoTy
QC cienyeT yBEANYNTD, €CIN NOBCCIHECBHO AHAIM3UPYETCA OOJIBIIOC KOJINYESCTBO 00pasuoB. OOTHAKO, €CIY HATJISIHO
BUIHO, YTO MCIBITAHNEC HAXOOWUTCH IOJ CTATUCTHYCCKUM KOHTPOJIECM, MOXHO VMCHBIIUTDL YacTOTY HcObITaHUAa QC.
[1pein3MOHHOCTD PE3YAbTATOB HCIIBITAHUM KOHTPOJBHOTO O0pasua mid QC JO/DKHA NEPHOINYESCKU MTOBEPIATHC 10
TTOKA3aTeAAM NPCeUU3NOHHOCTH MeTOda ACTM, uTOOBI YOSIUTHCS B KAYCCTBE IMOJIYYACMbIX JAaHHBIX.

A.5 PexoMeHayeTcd, O BOSMOXHOCTH, BBIOUPATh TUII KOHTPOJABHOIO O0pa3la, IpeaCcTaBUTCIbBHOTO IO OTHO-
LICHW IO K OObIYHBIM ITpo0aM. Ha nepuon nposeacHud ncnblTaHUN QC KOHTPOJIbHBIC O0pa31ibl AOJDKHbBI ObITH B JOCTA-
TOUHOM KOJUYECTBE U B YCIIOBUSIX XPAHCHUS HOJXKHBI COXPAHIATh TOMOT€HHOCTh M CTAOMIbHOCTD.
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OKC 75.040 A29 OKCTY 0209

Kmouesnie ciioBa: HepTh, HAPTA, KYJIOHOMETPHUUIECKOE TUTPOBAHHUE, ITOTCHIIMOMETPHUUYCCKOE TUTPOBAHUE,
XJIOPOPTaHUYECKUE COCTUHCHUS
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Hamenenme Ne 1 IT'OCT P 532247 2004 tledrn. Meroaul onpeacacnnd
XIOPOPralHEecKHY CoeTHIeNHA

YreemEIeno H eeeIeno B JeidcTrene [lpukazorm Oeaepanunord AreHTCTBA NO
TEXHHYECKOMY Pery.HpoBalinie H MeTpoaordd o1 12.12.2006 Ne 299-cT

MHaTa epcacnug 2007 —02—-01

[Mpcaucronuc, ITynxT 3 M3MOXHTE B HOBOH PCIAKNMMS

«3. HacToswmi cTaHAGPT ARATCTCH MOANDHIUUPOBAHHBIM (1O OTHQLWCHUI
K cTaHaapTy ACTM . 4929—04. llpu 310M Q000IHATCIBHBIC [1QIOKCHEIS,
VUHTLIBAIOIHC MOTPCOHOCTH HAITHOHATRHON 3koHoMUKN Poccuiickoid QOcae-
PAIMH K OCODBCHHOCTH POCCHHCKOH HAMMHOHANTEHOH CTAHAAPTH3ALW K, [1PHMBC-
acHubic B oavagTax 11, 17, 3.2, 326, 4.3, 8.1 M pazacnc 2, BLIACICHBI QM-
HOUHOHN BCDTHRKAIBHON THHHACH, PACTONOMCHBOM CIINABE OT TCKCTH, B PEIC-
Nax 24—30 W IIPHOOKCHMKM b — BBIAGICHBI KYPCHBOM»,

[TynkT 1.1. 3aMCHHTL CNOBO. «1Bd» Hd «TPH»;

ADITQUHHTE AD3HUCM H TIPHMCUAHHCM.

«B — 1cperodkd, pCHTreHOYOPCCUCHTHOC CIIPCICICHHC.

NpuMcuan e — Morod B «peHTICHOMAYCPCCUCHTHAN BOTHOAMKCIICP-
CHOHHHAH CNCKTIPOMCTPHS» SIBJISCTCH OTCUCCTBRCHHOH paipdbOTkKod H Npe-
AYCMATPHBACT HCIONL3ID BEHKC OTCUCCTBCHHOH ATMHPETYRL.

Pasaca | ponmonyuTe nyvugrom — 1.7

«l .7 Metod B yCTHHABIWBACT OAPCEACIACHHMC MACCOROM 201 X1ODOPIHH -
UCCKHX COCAMHCHHUN BO (PPUKOKM K HADTH B iIpIMON THBUCHMOCTH HHTCHCH -
HOCTH THHHH XN0OPpd B CNCKTPaX PCHTTCHOBCKOH (PAYOPCCUCHUHH OT KOH LCH-
TPHAUHMH XN0POPTaH HUCCKHX COCAHHCHHH .

Pasaca 2 2000 HUTE COBLIKAMM;

«TOCT 18300—K7 CrnpT 2T OBBIE PeKTHDMEOBIHH B TCXHAMCCKHM, Tox-
HHUCCKHE YC.IOBHS

['OCT 2517—835 Hedrre 1 sedprenipoaykTel. Motoawl orbopa 11pobs.

[IyHKT 3.2, 3aMCHHTL CNOBO: «ABd» Hd «TPH»,

[MynkT 3.2.2. TpcTuit ab3d1. 3dMCHHTDL CNOBE. «1N5 CHRUIAHMS TCMIICDHETY -
POH» HA «ANH CHMUIEHMSH C TCMICPATYPOH», «XNOPHIB M QOKCHX10PHABIs HE
EXNOPHAL HAH ORCHXIORHALD,

{ [Ipodaaxceriie cm. c. 16)
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NYHKT ACMTOTHUTE 4830 UaMu:

«CyMMAPHRIA TOK, TpCcOYCMDIH An8 BOCCTHHOBICHMS HOHOB copobpi,
MPOTNOPIHOHATEH KOTHUCCTRY X0PRE, NPHCYTCTBYIOWCIO B MCIIBITYCMBIX 0D-
Pa3LEX.

[TpH NCeCTYNMICHHH X10pPMAd B THTPOBAILHYIO SUCHKY NMPOTCKACT CICaYIO-
IAA PCaKUHA’

CI"+ Ag™ — AgCl . (1)

HMz3packoaoBaHHBIA HOH cepcOpd FCHEPMPYCTCH KYMOHOMCTPHUCCKH CNe-
AVIOLHM QDPEsoM:

Ag® = Agt + ¢ (2)

KomTHUCCTRO M HEPOIKBHBAMCHTOR COpchpd NMPONOPRLHHOHATLHO YHCITV M
B B

POSKBABA TCH T OB FMOHA O TADFdd THTPYCEMOL O Df]’.]._i shied, [TACT YT ICD

A THTPOBAHHA .
[lyukte 3.2.3, 3.2.4, 3.2 5 HCKAIOUHTL.
Paszacn 2 AOMOAHHTL MYHETOM — 3.2.6°

«3.2.6 PecHrrcHohayopocCcUCHTHEA BOOHOAMCNCPCHOHHEA CNCKTPOMCTPHA
(MCTOa B)

B BLIACICHHVID H NOATOTORTCHHYIO o 3.1 hpakKuuio Had T BBOASAT BHYT-
PCHHUH CTAHIAAPT — PaCcTBOP BHCMYTd B HCIOQIAPHOM PACTBOPHTCNC C MUC-
coBO i aoncH BHeMyTa S000 Man~'. HemocpeACTBCHHO NCpca MPOBCACHHCM H3-
MCPCHHH HATMBAIOT OOPA3CU B ABC KIOBCTHI, JAKPBIBAIOT ILICHEKQW H, TOCIC-
AOBATCABLHO TIOMCLUAYH KIOBCTDLI B CIICKTDOMCTD, [IDOBQIST UIMCepCcH Ky, Porue-
TPHUPYIOT PCAYIIETATBI MIMCPCHMS, [OUIVICHHBIC B ABYX KIOBCTAX, PACccuMTBIBa -
K0T PCIYALTAT CAHHHUYHOTO MCIBITAHMY KdK CPCAHCAPHPMCTHUCCKOC $HAC-
HMC MU3MCPCHHH, MONY'UCHHDLIX MOCACACBATCILHC B ABYX KIOBCTAX. PaccuMT-
BAIOT MUCCOBYI ACGHK XJIOpPd, BXOASLUCTC B XIOPOPrdHHUICCKMC COCAMHCHMUA
B HAPTC KiK CPCAHCAPH(PMCTHUCCKOTS 3HEUCHHMCE ABYX CAMHMUHBIX PC3VIALTH-
TOBR HEOMTLITHH I s,

Pazaca 4 20000 HATE IVHKTOM — 4.3;

«4.3 MeToa B

And mctead B MCILamnc (paKTOpPL! OTCYTCTBYKOTS.

[TvHKT 8.1 Q01O HMTE D LCM:

« lOMYCKACTCH [IPM [IPMMCHCHHH MceTeaa D ordep npod [IDOH3BOAHTE 110
TOCT 2517,

[1yukt 14.1. Bropo# ab3al. 3aMCHHTL 3HaUcHUC: 1,5 BT Ha 1,6 Br.

[1yvakTt 17.5. 3aMCHHTL cnoBa: «7,02 vaM 15,24 MM» Ha «70,2 HaH 1524 MM,

[1yukt 18.4. [1pHMCUdHHC. 3dMCHHMTDL CNCBY! «MAaCCOBYIO 10110 X 10phCH 30-
Mar» HA «KOHLICHTRALIMIO X10PEd B PACTBOPS ) I10pDCH 30 s,

Hysgr 2111 @opryay (9) M AKCTETHKATIMEO MLIOKATE B HOBOH DCIHKIIM KN

a =‘

{ Hipodoaxcenue em. . 17)



( {Ipodoaxcenue usmenenun No | k FOCT P 52247 2004,

B
@ K — I I - B | {9)
pl. ¥pC.
rac Bl — MOKd3AHHC MO IHRAAC dHATMHZATCPD ANH CTelHADAPTHOTO P CT BGP:

xnopOCcH30Nd, MEI/T;

(. — KDHUCHTPALMA XN0pa B CTAHIAPTHOM PaCTBOPC X1opboizoid {15.3),

MT/ M.

[TynkT 2]1.2. 3aMCHHTL CNOBA: «XNOPOPTAHHUCCKOTC COCAHHCHHH» Hil « X 10]D-
OPIHEHAUMCCK MY COCIMHCH A,

Pazaca 23, opmyanl (10) — (12) HZN0XKHTL B HOBCOH pCadKIMM:

F=1032 {X+ 0 33004 (11}
r=1,01 (X — 0,17)0:47 (12)
R=107 (X + 0,33)064 (13)
R=132{X— 0,170 {14},

CTaHAAPT ACTTCNHATL pasacnaMu — 24—30:
}

L
«PEHTIEHOQUANVOPECHEIITHAS BOJAHOIAHCHEPCHOH AN
CHEKITPOMELTPHHA
(METUA E)

24 Annapamypa

24_1 Penmeenofayopecien il @0AHQAUENEPCH NI BIH CHEKIMPOMEIND C BAKYY-
MUDOGORH U CHEKIMPOMEINPUNECK O HACITBH) 8 KOMRIACKINE C KOMEDIOIEPOM KA0C-
ca He Hiiee FBM PC AT 356—5K6, arcaiondad RpoepasMMioe 00ECHEYUCHEHE RO R0ee -

AEHUF KOALNCCIIEEH IO GHAAN A
24. 2 Becor aabopamopiipie 2-20 KAACCd MOUHOCHTH .

24.3 CmakanuiKia 045 @3echii@arid 00020 MURA HAK KoA0B ©Q HiAldhoM
BMECIUMOCIbIO ite Meree 50 cm’

24.4 funemiu emecmumocmpio 5, 10, 20 e’ 2-20 kaacca.

24.5 flunemia-dozanmop emecmumocmpio O, 1—1,0 cm.

246 Huaundp emecmumocnivoio 250, 500 ear.
24.7 Yasmpazeykoeas 0ang Aio0o20 muna

24.8 Kioeembpi ¥eudiocmisie bupitos « CReKmMpoH» eMecimumocibsio T o’

fTpumenwanue— HAonycrnaemca NPUMEHAMD OPY2Yi0 annapamypy, He
CHUNCAI WO THOUHOCHD MEMODA, YKAZAHHYIO @ paszdeae 3

23 Feaxmuent 4 mamepuaibl
258 Hzookinan, X 8., KE co0epicaiiitii coedurerii X100,

25.2 Xaopdenzoa, cmandapmisie oopazies FCO 3308—85 uau FCO 7142— 95
25.3 Cmandapmitptii 00pa3el ¢ Maccoeol doaesi sucmyma | 1f, 5000 man™" euc-

MYPRa (@RVIMPERRUE COTARH O pin ),

( [Ipodoaxceniie cm. c. 15}
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25 4 [Faenra noatomiiae wmepedmaiamuag Mapicu T12T- K2 moauiiinon 5 MM,

235 Carupm 3mMuA0abii PEKIMEDHKOGGHRBIT IMEXIHNECKHE, 1€ COOEPMCAUNE
coequHeR U Xa00a.

23.6 Mowinee cpedecmen, He COOEPHCIICE COETUHERIT XA,

Hpumevwan ue— Honyckaemcs APUMCHIIN b GPYRUE DEAKMUAb!  MAMEDPH -
(AABI, HE CHUMNCCHOHHE IOYIOCHD Memoda, VYKa3ankyio e pasdeae 30,

26 foodcomoexa annapamypbl

206. 1 Hodzomoera CREKMPDIMEDT
201 1 Hodeomosky crexmporempa K pabdome npogodant 8 coomeeRcmeii ¢

HACIDYVKRUENR RO SKCAAVOAIMGRNHE CREKTRPOMETRIL.
20.1.2 Mag wonmpoas padomed QHQIRIAMONA HCHOABIVION MEEPOOMEAbHBI

Kormpoabi bl 0opazen KO-GK, nocmaed e Mbill @ KOMRAEKINE 0 CHEKXTHIXIMEMDOM,
Konmpoasrbiti 0opazen KO-GR— xepamMineckitli duck, oooep caiiiiii X100 it Gpy-
ciie 3emenmbs (Mo, Rb, Ge, Cu, Cr, fe, Ca, S, 5i). Konmpoaonoi obpazey KO-GR
HCAOABIVIOM (0AF APORECPKH PABOMOCROCOOROCINNE RPHOODG N GiAAHNHYECK O
AURWL XA APH GKAGHCHEN [ & HPOHECTE HWIMEPCHUHR 2PIOVHPOCONIBIX I HCHbI-
mYyeMbix oopazioe. HrOopMauid o0 #oaVieRHOM INGUCIEN HHINEHCHBROCHTH CHCHA -

Aq xa0pa & Kenmpaapiosm ebpasie KO-GR i pe3yapiicine CPaaneiis © ditih CHOHE -
HOCIBH) ARAAMENCCKOH AdHUH XAopa Apednidvidezo acapmanas KO-GR aemo-

MBHUHECKU PESHOIHUHODVYEINCAH f CHUCKE HE‘J‘HE‘,FJE'.H'H.EE KT IO A O ﬂﬁf)fﬂ.{{ﬂ. ,.erﬂﬂ}?=
CINUMBIM CHIINGENCH USMEHERNHE URMERCHENOCING GHOALNIMUYECKOH AHR U AN &

otpaszie KO-GR re doaee wem na 10 %. Tipu apeeeistieritt YKA3HHOZ0 3HAYERNUS
ReoaxoduMe yhedumbca 8@ HCHPARHOCITH CHEKMPOME IHNT.

201 3 B mabauue I npucederb VeA0RHT HIMEPERUA COGEPNCTNIT XA0DA @ KOH -
MmpoabroM oopaszie KO-GR, epadyupoeoyvibiX i HCRBIIYEMBIX 00pAIHAX.

Tabauua I — Ycaoeus npoeedernud uzMeperiii Maccoaoli GO XA0pa 8 KOHM-
poabroM obpazue KO-GR, cpadyuposouiblX i UCHBMYEMbX 00pa3uax { padoune
HAPAMEMPE CREKMpartempa: kKpucmaaa-anarizamaop CNZ: mowx 4.0 A, Ranpa-
MCERLE S0 K )

Auna GOaHbI FRCHOZULLA, T,
XAPGK IMEPUCHILECK

AR, B

FICMENM H CODIEEH -
CHIGVHNUGR €My Xapak-
MEPUCMUACCK A JUHUL 6

Hidd UCHBIGHL L

O (3 314 P 33144

KO-GK

CHEKIMPE PEHMCOH ECK T
3 VO PECHEH LU

P— ” ”

2 VU POGONHOZ0
Ul LCHBI PEMO0

Bucarym, Br M (40120 { (A

Do (], 45307 — o)

{ [ipodaaxceniie cm. €. %)
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20.2 flodzomoeka kiogem i RUREMOK
26,21 Mag ouncmin Kiogemol ROMEWTIOM Ha S—7 MUK & VAbDMPAIRVKOBVI0

QARG C PACIREGPOM MOOIEZ0 Cpedoimiad {£5.06), Hocae yapmpazeyKoeol odpadoni-
Kil KIOBEMBI APOMBGaIOM CUCmUAIHPOCai IOl 000N U IMUI0EHIN CALHPIMOM, 30 -

meM @biCYIIHearom Ha an3dyxe.

If i MeNd AW E— (riucmica Kraem Fe13emcd o0 UM i3 FXELACT VLI
¢'ﬂﬁfﬂ?ﬂf)ﬂﬁ-’ 8 OOECHEHERUI PHOYHOCHTH .-HEmﬂleﬂ, FIOIFTOM Y HeQOXOAUMO POYHO CAE00-

deiffih FRAIAAKAM HC WX HOOSOIROEKE K HCHOABIOBANLIID,

20. 2.2 ONucamia RUEARETIMOK APOEOCHINCT IMPEXKPOMHONR APOMBERKOH DOCH 80-
POM MOIOMESO cpeacimead (£5.0), ocie 3mmo2o RUREMKY 0R0AACKHEMIOM CUCIME-

AUPODGARROL @OGOLH H IINUACEBIM CRUDROM U @biCYUHILaar0m.

2/ Hocmpoenite 2pacyupoeounou Xapakmiepucmuky

fpadyupoaoury XapaKMepucmuKy e ouanazone Maccoaoi 0oau XAepd o
) do 50 Man™' cmposin © HCROABIVEARUEM WECHU 2PACYHDOGONHBX 00pa3H08
(FO-1— [O-0), #pueomosIcHRBX W3 HieCi  SPOOYHPOGONHBIX  PUCIHROPOR
(FP-{— fP-6)

274 Hpuzomoeaenue 2padyipoaouisiX DACngopoe

271 1 Hpueomoeaenie paciiaopd XA0p0eH304a & H300KIMARE © MACCO80H 001k
xaopd 200 man

Prccuumpi@ion Koanuecmeo Xaopien30aa ¢ yuemonM codepycanid ocioeiozo
GELHECTHa, YRKazainoao ¢ rachopme FCO (20, 2} Xaopoen 30 KOAUNECIRECH 0 REpe-

HOCAM @ MepHyo K0aby amecmumocmpio 500 ca’. HAobasrzrom 6 koady 250 car
HIOOKIMARA B IMHAmeAbRe RepeMmeniiearom. Pacmaop & koabe doeodam 0o MemKi
HIOOKIAROM, 3AKPBGATONM ADLIMEDPMOL RPOOKOH 1 CHOGA MIAEADHO HEPEMEi -

eaiom. floayyennbtti pacmeop XiopOen3oaa & usookmane codepycum 200 man™!
XA0P

271 2 Hpueomoaaerue pacmeopoe FP-1—FP-6
! padyupogouitbie pacmeaopes { £ P-1—TFP-6} ¢ maccoeodi doaeli xaopa O, 2, 5, 10,
200 50 Man T comoesm eCCoebiM CHOCOOOM H3 PACMAODA XAODDEH30A & HI0OK M-

He {27 1 1}
Onpedeadiom MAacey KA¥C0020 U3 Wechmi cmarkanuiicos (4.3} ¢ wuppami

FP-1— FP-6 ¢ movynocmeio G001 2. B kaxedsiii camiakamiii, 8 cOOMmacinemaii ¢
MAatAiel 2, npH ROMOWN RUACHOK o nunemok-dozamopae {244} arocam pa-

CIRRQN, HPUCOmosIe R no 27 1. 1. Samen e ciiarait it K RUREMKQL, 8 CONTNEEN -
CRTGHU C TADAUUEH 2, 10 HE RPERBIIAR YKAIAHHOE KOAHNECCINED, GHOCHIN U3Q0KIMGH,

@3 CIUGHIOM ., [ GOaCOCHie G0 MPeOVeMOl MAcehl U300KM GG RPOEOCR R FOAMO-
Wi HiRemKci-0ezamopa.

Paccuumbiaaiom IHAYEHUE MACCORRH doalt XA0pa, BXOCHIIEC0 8 COCHIAB XA0PO) -
2AHWMECK020 coedunenua (xropdenzan}, e epadyupoconiom pacmeope X Fpoi A0 (Hg) -
MyAae

( [Tpodoaxcenue cm. c. 20)
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20 oy

Xepli = o {14)

ede i, — Mdccd pacmeopa, npulomoeslennoco no 27 L1, 2;
Py — MACCA U30OKIMGHAA, 2.

HF HMEWNONHNHET — f;ﬂﬂd}?ﬂﬂﬂﬁ’ﬂﬂﬁiwﬁ FAICTRGOERES AN HIT & AAMNHHEQ FAad bl -

BIBIX CIHAKAHYUKAX 1T 836CiiiedRia He bodee 3 CyiH & iHeEMACNM HFI'J.:'I:.-’TI'.'T&HI:'.-H MeE-
CHITE,

Fabasuwua 2 — Maccoeas KORKEHMPAKHA 2PACYHPOGOUHBX PACIMAONOEG

g Maccogas doar | Kogquaecmsn pacmeanpa Macea
2T VU POGOH 020 XA, Man ¢ C MACCOE0 :‘i‘mﬂf HINOKMAHE, 2

PHIC I GODG xaopa 200 man 4,

i)
P-4 10,0 23, 750
FP-5 20

22, 50K}

FP-6 WIS &, L0 &, o0

272 flpucomoanenue epadyupocouiisix o0pa3noe
Tpadyupogoniteie 00PA3HM RPEGTINUGIHION COD0OH 2PACYVHPOROYHBIE PACTREOD

XA0pOeH301a @ uzookmane (27 1.2} ¢ e8e0cHHbiM GHYINDER M CIRGHOGDIMOM {CIHaH-
dapmubil 00pazen ancMyma no 25.3).

fomoaqm wiccmb epadyviposounbix obpazioe ¢ wiipany FO-1— FO-6. Jag

MO0 § Kaxwedosidi cmakanyax, codepxcaiin (25 £ (1) 2 odnoeo 13 epadyupoco-
Rbix pacmeopoa (I P-1— TP-6) dodaeaniom (2,50 £ U 1) ¢ eRyYMPeRREZO CHIGROOP-
maiflii}

Cogeprcamoe eIakaryikos Muameabio REPEMENIHRAION CIHEKATHHON H10M -
Kot & meuenie | mun, CIMAKARYHKT 3AKPBIGHIIIN KPBiKOH.

273 Hlocmpoenue 2padyupoaaniod XapaKmepucmiK
273 1 Sarnoanenie Kioaem

L"E',UEIBF FOACARERHEM Ef)ﬂ&j*’ﬂf)ﬂﬁ’ﬂ‘”iwﬂf ﬂﬁ‘ﬂﬂﬂ{ﬂﬂ C RAOGErb CREMARNN METH i -
JHUHECROE ROADUHO U G ¢ HOO b AOOMbBIGHRIIT €6 E’pﬂd}’ﬂﬂﬂﬁ’ﬂh‘HhﬂM ﬂﬁf)ﬂﬂ{ﬂﬂff, HCHOAb-

3VF 1T 3GHOAHERNUA HUACIHKY WAL RUREMKY-00Q3ain0p, MAKMCE 08aMC08 HPOMbI-
MBiE cPAOYUPORIUHBIM QOPAZHOM,

{ fIpodoaxcertie cx. ¢, 21)
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Cmpezaronm 5 oy ROAUIMUACHINCDEHMAAAINHOU RACHKH , HE KACAACh HEHM Db~
RO HACHE €€ Roaepxiociii. Hpi nosmoiii RURCIKLR AL RUACIHKL-G03M 0P
KIOBEMY 3ANOAHTION 2PAGVHPOGONIBIM 0OPA3HOM 00 00PA3060HIT HEDOABIN020 (HE
bosree T MM @bicomoi } MERKCKA. SAKPBENOM APOOY HACHKOH 1 3AKPEHITHON HACHKY
HaA KIogeme RPH HOMOUH AWOMUIHEE020 KOAbUA, 00XUEAH0h DAGHOMEDI00 N -
NCEHLA MAeRKH, TIpu REPABHOMEPHOM HAMMAMCERUN HACHKU WM RPH HAALYMHL AY-
IBIPOROG GO30VXA & KIOGEIME HAEHKY CHUMMIOM ., doauaqion cpacyipocouiivii oo -
FCU € KIOGEINY U HOGIMOPI0 QKPS0 RPOOY OpYaUM KYCKOM RACKKH, ¥YOaaqom
QCHGIKH epacyupoaouitoct oOpasiia ¢ HUNCHEN CRHOPOI B KIGHCTRB (BiABINPOG (1B
HO OVMAcoi, JANOAHCHRYIO KIOREMY HOMEWLIOM & KIOGemo0epHCamean, KomMopbiil
HOMERHIOIN & HP0GO3AZPVYIONHOE YEMPOLUCTHA0 CREKMPOMENA.

27.3.2 Hpogedenite u3Meperiii ¢ HCHOABIORARUEM 2RGOVHPOBONHBIX 00PA3IH0E

H3mepeie Maccoaoi Goan XA0D0 6 KaXOoM U3 HMECiE 2padyupoaotitbix od-
PAZUOE RPOROCHIN Ga VK ITRIEBIA ROCAECDELTNCABI DM UIMENCHUCM 2P0V HPOGOUID-
20 000A3UHA ¢ HCHOABIORAHUEM ORYX DARHBIX KIOGEM . JUROANCHUC KUNCO0H KiORE-
bl CRAGYHPOGOH BN QOPAZHOM APOU3ROCIIN HEROCHEOCHBERRO Reped UIMEDERIEM.
Kaxcdomy obpazuy npucaaiaciom ceoli widgp— FO-xn-m, 2de #— Homep 2padyi -
POSOUHO20 QOPA3HA, M — HOMED GALRKERM b 2Pa0YUPOGaNI020 dDpaziua.

2732 4 Heped uasmepeniesrs 2padyupoaouitbix aOpizioe npoeoodin HIMePEHNE
Keimpoasioeo oopasua KO-GR & aemoMamitecki PECHCIIPUPYION HiLIMEHCHE -
HOCHD CHPHANG HA ARAALENECKOH AUHRE X10Pd.

27.3.2. 2 Hameperue epadyupoaouitsiX 00pa3ioe #pocodam ¢ RopaoKe yeealite-
HUF @ Hix Maccosad doan xaopa. fpadvapoesounwsit odpaszen '0O-1 & coomeaen-
CIRELI C APOUEGYPOU, HIAOMERROU & 27,3, 1, GHOCHIN & G8e PAaINbiC KiOaeinel i Ho:1)y-
yarom dea oOpasia 013 WIMEPEHUN, KamopeiM apuceauaaiom wagpee FO-1-1 i
FO-1-2. Yemarnaaauearwm & Kioaeioe omocacnie akatizamopaq Kioeemaoepica -
meah ¢ KeHmMpoasabi copasiorn KO-GR (24, 1.2} u Krogemode picaiiedb © H3MEDa -
eMbiM eOpazuoym £O-1-1, exaruarom peycuy uzmepenus. o oxonuarnii uzMepe-
RUF pexcir «Hzmeperuer aemoMamuyeckl e NOYACIHCE, ROCAE HE20 e MAa KM
KHGECIMOGEPHCINER D © UaMepaeMbid o0pazionm [0O-{- 1 Petvabiiam uanepeitid co-
depycaiid xaopa @ eopasue FO-1-1 ukcupyemcd RA IKPARE MONUINOPE (6O~
MAmuMecKu. 3ameM MAK e npoaodam imeperue oopazua FO-1-2.

Hmernenua epadyupogouneiX odpaszuoe FO-2— T0O-6, npogodam & HoIHOM
COOMBCINCINGHE € BPOUCAYPoL uzepenus epadyvuposounoce odpazua Fo-1.

ARormpoaeiieiit oopazei KO-0G K ocmaencd & KIOaeinioAf 0ioe ek Ui 1T Do -
MOEHUU BCEAT DKCHEPUMEIINL,

27.3.2.3 flo pesyasmamar uaMeperii 2padyupoaonitbiX 00pa3i0e @ aemoMa-
MHMECKOM PEMCHME CIMPOLINCH 2POGVUPOaONiad XapaKIMepucmika., OLenKa upa-
SUABHOCIRU ROCIMPOCHUSE SPAGYUPOCONNON XiPaKIMEPHCIRUKR APOGOCHINCE 8 COOMT-
GERICHIBLUL C HPUAONCERIEM b,

( [Ipodoawceniie cM. €. 22)
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27.3 2.4 Ipu nocmoaun ol 3KcHAVAMTHEE CHEKMPOMEMINT HOCIIXCHIIE 2Pady -
HPOROUHOU XAParIMEPUCTRUKH APOSOORIN 06d Pasa 8 MECTi.

28 1lpoeedenie ucnnimanui

28 1 fTodzomoera npodns
B uenwsemyembiii 00pazen caexceomaciaitnod 4 nposoemod nahmor (21 1) mac-

coif (25,0 0, 1} e eeodam (2,5 £ (1,01) ¢ arympenneco emandapma i MULAmMeIbo
FEPEMEUIHGA 0N HHCIALH CINCKATHION ROAOUKOH,
SAHOUHIOM dec Kroscmbl & coomecmementi ¢ 27.3. 1.

28.2 Henbimarie
Henormanue 00paszua nagmer rpogodam e coomeemcment 27.3.2. 1 Aamoma-

IMUHECK I 200U CTH R ) IO deda LEIVAIDIAGIHG UIMEPERHT CHIRAAWT XA, A PHEHA BIE
FIENG WOHBHHOGHHNI ﬂﬁf)fﬂ.ﬁ{ﬁ' £ dﬂ}*"I Kiogemdax., Pacouumbiediont eou i ol 23 A b=

A UCHBIRGIRIA X, Mi2/2 (AT}, Kak cpedneapibMenitieckoe deyx Hocaetoan -

FHEADHBLX LESPADINGINOE Hi-"le'PE‘HH.{:I' 001020 HCH B PEMOSO ﬂﬁpﬂﬂi{ﬂ & dﬂ'}*’I K HEE -
FHCLX.

29 CObpabomka pezyibIamos HCRBIMANEEL
29§ Maccoeyio dowo Xaopopeaiiieckux coedunenuti X, mice/e (man™' ). go dhpai-

HUH HeDmbl PACCHHINBIGGIOM KAK CPEOHedPUDMEMUNECKOE dBYX edUHHABIX pE-
ZVADIRATHOE HO DOPM YAE
X+ X
I 2
X = 3 , (15}
ede X, it Xy — eOunititvie pe3yaninaimbi UCHBIRAIIE.

29 7 Macecoeymw 0010 XA0DOPGHHNECKHX E0E0UICHIN & HeXodHol Hpode Hed-
PR PACCHEIRBIE IO VAHONCEHHEM COOEPHCOHET WX 80 Dpakuun rapmed (29 1) na

biX0d PPAKLUL HADMB, YCIMAROBAERRBE & coomeemicens ¢ {11 nacmoriie 20

cIardapma.
30 IIpeuuiuonnocms

HPEHHEHEHHEEFH b MEFMOOL ﬂﬂfJEﬂE‘.-TE‘Hﬂ CIHAMMHCIMHYECKIM HCCAEO0E I HEM fHE -
IO INAINOg Me M ﬂﬁl‘]‘f)ﬂ" A DI WOHDITH ciniiil. Hlorazamenid AW S HORRACOCINN ME-

Moda VCMAROBAEHB AT COOCPAHCARUR XA0PG 60 PPAKHEN Hehmil, epicunaiomeri 00
204 °C, e duanazone om 300 50 man™’.

Hpurmewanie— HoKasqmeild RPeUUILORROCIE VCITROGAECHD HT CHEK -
mposempe «Crexmpockait MAKC GVe (Poccus) © HCAGABIGGARIEM CINARGADINT -

HOCO QOPA3H G GHCAMYING IMOABKO & coomeememedin ¢ | 1],

301 Hoemopzemocms (exodumMochib}
Paexoxcderiie Meycdy HoOcAed0aqmeabRbiMi PEIVABMAMAME ORpedereriiil, Ho-

AVHEHHbIMU OCHIIM U FHEM MWCE CHRC OO Hid OAHOU U THOH HCE AL GTH FE AN
AOCFHOA R RO dE.EIEHTE_FH’JH.{HI YOA WAL H HOCHILYHOM HEC.-‘TE'&}?ELHI‘JM MOaTHE MGAE &

FHEHENNE !'a_-'TEl'mEﬂbHﬂﬂﬂ GeMENld AN HOMAADRAOM W RS ADHRONM ShFATHERNK N ME-

( fipodoaxcerue cm. ¢ 23)
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!

moda HCHbIMAREA, MOCYHT Apeabiiidmb 1,3 Man™ ' moabko 6 o0noM cayae W3 dead-

HOPT .
3. 2 Bocnpouzeodu Mocih

Pacxaoxcoenue .-HE.HI‘."&]*’ lﬂﬁfﬂffﬂ eqUHUMHBIMU U HE3ARUC UMBIMI LIV GG
HOH BRI , AOG PHENNBIMU A IHBI MU ORCATROA MU, flﬂﬁﬂfﬂfﬁﬂﬂu‘,ﬂﬂfﬂ & MISHBLX ST -
ﬁﬂf)ﬂfﬂi‘]‘f)ﬂﬂi Hd HOCHIMHHOM HE&’IE‘&]*’E.MI’JM MofReHaAe & INENEHNE GAUFREABH D0

@PEMEN I AP HOPMAABIOM B HPARUADHOM BbIHOANERHH MEMOOA HCHMIMAHUA, MO2YH
npeaniiiaing 2.0 i oasko & 00ROM cayuae U3 deaduaitiis

Cranddapm O0H0AHNME ADHAOKCEHIEM — B

«[IPHACXKEHRE B

{ DO ENDHOE )
{ernrca npaeuAbHOCHIN HOCHIPOEKHUA 2PACYHPOGOYHON XaApPaKMePUCHHKH
L fpadyuposounad XapakimepUciniia 30eHCHMOCHE MACCOa0H G0 XA00a
(X} O UIMEPEHHBIX UHIMEHCHGROCIMENH ARAAURUYMECKUX AUBUL XA0D0 § BUCMYIA
HMEETH Sl

X=a+b{(C/Cy}, (5.1)

2d0e X— maccoeas doas xaopa, man™!;

a i b— roxhPuupcnms PAGYUPOSOUHOH 3AQUCHMOCHH, ONPEdEATEMBIC HO
MeMOOY HAUMERBIIUX KEaOpainoe,;

C{:] — CROOCIHD CHEHG Ao AWANH XAMT 300 abf e @Hﬂ -[/HMH,-"’EJ;
CEi — CROCH D CHEMH G fidd Al dldCMPITA 3d aofH il ff?ﬂ.l'!'ﬂ (HMH/E}'.

b/ HfJH HOCTHINCH U c"f)f&‘d}*‘ﬂﬂﬂﬁ’ﬂh‘Hﬂﬁ AN CHHOTRERE ORECe L Hice ol
YOG HEALE C COMAGEINOING IO AME SN EHEAAMNE R A Afcif i ﬂfﬂﬂﬁﬂﬂ.?ﬁ'ﬂ'ﬁfﬂﬂﬂ Hil
FROPIRE MO IR M JFJFGCFHIJEEHHE Ef)fi'd}’ﬂf)d‘]‘ﬁ’ﬂ'ﬁ!’ﬂﬂ' Xl EQM TR CHURG e CH

IMIGLLABADINM, ECHH E‘FJE‘&HEEE{T&PHFHHHEEEGE (NHEARERNWE O (FT AdiXIMErn0g AUHEL -
HOU 3ARUCHMOCHU HA EE‘fJE!‘ﬁHHE‘ QU AR0HA U IMELTEMbIX Eﬂﬂn‘f‘f}.}ﬁ'fﬁfﬂﬁ XM HE

Apeabiiiaci 1.5 Man™! Ecau o APeEbitiaent Imy @EAUNUHY ., THO Hil P00 YHPOGOHH O
XAPAKIMCPUCIIEKE @bt ARITIOM IMOUKY € MOAKCHMAABHBIM 3MAYCHEENM NEEHIKH, HC-
KAFGNGROM W3 PACYEHIG 2Ppady U poaon el il OOA3EH, KOMOPOMY COMNECIRCING Ve M0

IRAHEHNIE, B3aMER HEKAFONCHHO20 2PATYHPOEOMI20 00PA3HA 2OMOETIN HOGBIH 2P -
ayupogouibid pacmaop ro 2710 43 neeo — Hoewtil 2pACYUPOGOUEDE QODA3EN 1O
27.2

[Ipogodam usMeperita 3Mo20 PAdYVHOaINI020 0OPazua cocaacho 27.3.2 1, obo-
FRAUGA €20 6 chdcke odpazioe xak FO-x-3 u FO-x-4 coomeemcmaenin, 20e

X — HOMER HCKAMERHD2D cpadyupogonitoce oodpasiad. Fean snaverie o 017 aHoeb
HOAYHEHHOH cRadyH pOaot e XAparKmepucmuii ne npeaniitiaem 1,5 man™", mo dan-

HYVIO 2pa Gy poaoNHYI0 XADaKIMEPHCINEKY HEN0ADIVIOM 043 UCHbMAHUA 1pod. Foau
a7 Hpeaniticem 1,5 Man T, Mo 2PaoYUPOGOUIYIO X KIREPUCTIIKY CIPOAM 3041080 C

( [Ipodoarxceniie cM. €. 29)
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HCHOMbIOEdRWEM CFEMERMNHONOTIERRM X Ef)ﬂa}?HfJﬂHﬂHHHI ﬂﬁf)ﬂﬂ'ﬂ{ﬂﬂ' a0 @CEeM il -
HA30HE MACCoeol doai A,

L. .3 Hposepra ciiaduapiocmi pacyipog oo XapaKimepucimuki

CmaduapHocHms AOCIHOCHEA Ef)ﬂﬂ}’ﬂf)ﬂﬁﬂ”ﬁﬂﬁ XU THE fMECTH R Hﬂ&lﬂf‘ﬂ.ﬂi'ﬂ—
AUCINCH & d@iHOMGINHYCCROM REMCUHME A MMADIAM QOECHEYEHIIEM CHERINOOMEN -

Dis.
Cmandapm GoRoARE B ITEMEHINOM — « BLbauocpahisa::
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