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Meronuueckoe MNHCbMO 0000IIaeT pe3ynbTaThl JESITENbHOCTH CEeTH  HaOII0eHUI
32 XUMHUYECKUM COCTaBOM M KHCIOTHOCTBIO aTMoc(epHbIX ocankoB Pocruapomera 3a 2022 ron.
[Tucemo coctaBieHo Ha ocHOBe cBeneHuit, mpexactraBieHHbix YIMC u HI'MC (HMC) B Buze
«O030pOB OMEepPaTUBHO-ITPON3BOJCTBEHHON JEATENLHOCTH CETH MOHUTOPHUHTa XUMUYECKOT'O COCTaBa
U KHUCJIOTHOCTH aTMoc(epHbIX ocaakoB» 3a 2022 roja M 3amojHEHHbIX AHKET cTaHuui. Taxke
0000IIIeHbl JaHHBIE M3MEPEHHH XHMMHUYECKOTO COCTaBa aTMOC(EpHBIX OCaIKOB, CBEIEHUS
0 MPOBEPKE I'PaTyHPOBOYHBIX TpapUKOB JUIsl ONpENesieHUss B MpoOax KOHIEHTpAlui BEIIECTB,
MaTepHalbl aHaJIu3a Pe3yJbTaTOB BHYTPEHHETO M BHELIHEIO KOHTPOJIS, PEryJsspHO MPOBOJUMBIX
B 1abopatopusix YI'MC.

B nuceMe copepikaTcs peKOMEHJALMK 0 YJIYYHIEHUIO JIESATEIbHOCTH CETH MOHUTOPHHIA
C L1eJIbIO MOBBILIEHUS KauecTBa MH(OPMAIMK O KUCIOTHOCTH U XMMUYECKOM COCTaBe aTMOC(epHBIX
0CaJIKOB.

Hacrosiee Mmetoqnueckoe mucbMo moaroronieHo cuerpaanuctamMu @I'BY «I'TOxy:
3aMeCTHUTEeIeM HadaJlbHUKA MH()OPMAIIMOHHO-aHAIUTUYECKOTO LIEHTPAa MOHUTOPUHTA 3arps3HEHUS
armocdepsl (MAILL 3A) H. A. Ilepmmnoii, HayuynbsiM coTpynaukoMm M. T. I1aBnoBoii, mpu ydactuu

HayuyHoro corpynnuka E. C. Xapuronoroii u aspoxumukoB O.H. Edhumosoii u A. C. Muxaiinosoii.

© ®enepanbHOE TOCYAAPCTBEHHOE OIOMKETHOE YUPESKICHNE
«I'maBHas reodusnyeckas odbcepparopus uM. A.M. BoeiikoBay Pocrugpomera,
2023 r.
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Perynspupie HaOMIOAEHMS 3a XHMHYECKHMM COCTaBOM M KucIoTHOCTBIO (XCOwuK)
arMoc(epHBIX ocaakoB Ha Teppuropun P® Obum opranm3oBaHbl B koHIle 50-x rT. HaOmomenus
3a KUCIOTHOCTBIO (K) B CYyTOUHBIX M €AMHUYHBIX MPOOax, OTOOPAHHBIX KaK OTICIbHBIC OCAIKH,
Havasuch ¢ 1989 rona.

B 2022 roxy HabmroneHus 32 XAMUYECKUM COCTABOM M KHCIOTHOCTBIO aTMOC(HEPHBIX 0CaTKOB
MPOBOAMINCH HA 222 ctaHumsix. M3 Hux Ha 79 craHmusx — 3a XUMHYECKUM COCTaBOM
M KHCJIOTHOCTBIO; Ha 73 — TOJNILKO 3a KHUCJIOTHOCTBHIO; U Ha 70 — TOIBKO 33 XMMHYECKHM COCTABOM.
Ha pucynke 1 npusenena nuarpamma paszsutus cetu ¢ 1992 roga mo 2022 .
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Pucynok 1 — Pazputue ceTn Ha0/1101eHMIl 32 KHCJIOTHOCTHI0 H XHMHYECKHUM COCTABOM aTMOC(epHBIX
ocaakos, 1991-2022 rr.

XCOuK — KonuyectBo cTaHiuii, orOuparomux mpoodbl aTMOC(HEpHBIX OCAJAKOB Ha XUMHYECKUI
COCTaB JJIsl OTIPABKH B TAOOPATOPUHU U U3MEPSIONINX KHCIOTHOCTh B €IUHUYHBIX WM CYTOYHBIX MPpoOax
nociue oroopa npod HEMOCPEICTBEHHO HA CTAHIIUSAX.

XCOuK-K — oOmiee KOMTUYECTBO CTaHIMH, OTOMpArOMMX TNPOOBI aTMOC(HEPHBIX OCAIKOB
Ha XUMHYECKUN aHAJM3 JJIs OTIPABKU B JIAOOPATOPUU U M3MEPSIFOIIUX KHCIOTHOCTh B CIUHHUYHBIX HJIH
CYTOUHBIX MpobOax mocie oTOopa HEMOCPEACTBEHHO Ha CTAHLMUAX, M CTAHIUH, TOJIBKO H3MEPSIOIIMX
KHCJIOTHOCTb ITOCIIe 0TOOpa Mpod HEMOCPEACTBEHHO Ha CTAHIIHSIX.

JlaHHBIE CETM MOHUTOPWHTA KHCIOTHOCTH M XHMHYECKOTO COCTaBa arMoC(epHBIX OCaIKOB
UCTIONB3YIOTCSl JUIS YCTAHOBJICHUSI OOIEr0 YPOBHS aTMOC(HEPHOTO 3arpsi3HEHHS, BBISICHEHHUS €ro
TUHAMHKH, OIICHKU MepeHoca BellecTB B arMocdepe, omnpeeNeHusl Ce30HHOH U CyMMapHOM Harpysku
Ha MOJICTHJIAIONIYIO IMOBEPXHOCTh XMMUYECKUX COCIMHEHUH, COoIepKalluxcs B ocankax. [Ipu stom
MPUMECH B OCAJIKaX, PACCMATPUBAIOTCS KaK WHIUKATOP 3arps3HCHUS ONPECIICHHOTO CJI0s aTMOC(EpHI.
Oto mpuobperaeT 0coboe 3HAYCHHE ISl TeX TEPPHUTOPHI, HAa KOTOPHIX APYTHe BHIBI HAOTIONCHUN
3a 3arpsi3HEHUEM aTMOC(EpPhl HE TIPOBOIATCS.



MOHHTOPUHT XUMHUYECKOTO COCTaBa aTMOC(EPHBIX OCAIKOB COCTOMT M3 JBYX ¢a3: oTdbop mpod
1 J1a0OpaTOPHBI aHau3.

ITepBass ¢aza - cOop mnpoO ocagkoB (TBEPIbIX, CMEIIAHHBIX M JKUAKHX) B CIHEIHAIbHOE
npo6ooTdopHOE yCTpoiicTBO. KonmuecTBO 0CaJKOB 3amUCHIBACTCS IO IMOKA3aHUSIM HAIMOHAJIBHOTO
ocankocOopauka. [IpoObl 10 oTmpaBky B 1a00paTOpUI0 XpaHATCS HAa CTAHIUH B MPOXJIQJAHOM MECTE.
CoOmonenue mpaBui 0T00pa, XpaHEHUS U OTIPABKH TTPOO B JIAOOPATOPHIO ABISAETCS OJHUM M3 BaKHEUIITHX
dakTOopoB 0OEcreueHus JOCTOBEPHOCTU HH(OPMAIIUU O COCTaBe aTMOC(HEPHBIX OCAIKOB.

Bropas ¢a3za nHaunnaercs, korga npoba jgocTaBieHa B 1aboparopuio. AHanu3 mpod arMochepHbIX
ocaakoB B 2022 1, oTOMpaeMbIX [UIsl ONPENEIEHHs] UX MAaKpOCOCTaBa, BBHINOIHSIICS B 11 pernoHaibHBIX
xummuueckux jgaboparopusix. (M3 Ilpumopckoro YI'MC naHHble MOCTYNMIM TOJBKO 3a 7 MECSIEB
2022 rona).

B naGoparopusix omnpenensinch 9 raBHBIX MOHOB — MAKPOKOMIIOHEHTOB (Cyb(arhl, XJIOPUIbI,
HUTPATHI, THIPOKApOOHATHl WJIM KHCIOTHOCTh, MOHBI aMMOHHMS, HATPHs, Kallus, KaJblUsi, MarHus),
a TaKkKe M3MepeHue BeauuuHbl pH, yaenpHOH 37IeKTpONnpOBOAHOCTH M OOIIEH MHUHEpalIu3aluh. DTOT
MepeueHb COOTBETCTBYET Iporpamme, npunsaTor [modansHoM ciyx60i armocdepnr (I'CA) BMO.

C uenpto obecriedeHUs] KauecTBa XMMHMUYECKOTO aHajJIM3a BO BCEX JIAOOPATOPHIX MEPUOAMUYECKU
BBINONIHACTCST BHYTpeHHUI KOHTpoib. PI'BY «I'TO» mpoBOAUT M BHEMIHUN KOHTPOJIb JaOOpaTOpHBIX
WU3MEpPEHUN MyTeM PacChUIKK 00pa3ia KoHTposisa. [lomumo storo, Tpu nadoparopuu u3 11-Tu perymspHo
YYacTBYIOT B MEXIYHApOJIHBIX CPAaBHEHUSX, OpraHu3yeMblx MupoBsiM 1ieHTpoM kadectBa [[CA BMO. B
2022r mpo6s1 n3 MupoBoro 1IeHTpa Ha TeppuTopuio PO He nmpuckUIaiuch.

B nacrosiiiee BpeMsi B XUMHYECKUX Ja00paTopusix, B OCHOBHOM, UCIOJIb3YIOTCS €AUHBIE METO/bI
aHanm3a 3arpsi3Hstomux Bemiects 1o P/ 52.04.186-89, P11 52.18.595-89, P11 52.04.167-2018.

JlaHHBIE O XUMHUYECKOM COCTaBe aTMOC(HEPHBIX OCATKOB MyOIIMKYIOTCS B PETYJISAPHBIX U3aHUAX. B
00001IeHHOM BHUE MHQOPMALUS [0 XUMHUYECKOMY COCTaBY U KHUCJIOTHOCTH aTMOC(EpHBIX OCaJKOB
eXeroJHo mnpezcrasisiercs B O030pbl COCTOSIHUA M 3arpsi3HEHMs OKpyskatomiel cpensl B Poccuiickoit
@enepartmn 1 B O030pbl  (DOHOBOTO COCTOSIHUS TPUPOAHOM cpenbl Ha Tepputopun crpan CHI,
noArorasiauBaembie HeckonbkumMu HIY Pocruapomera, a Takke B « EsKETOIHUKE COCTOSTHUS 3arpsi3HEHUS
rOpOJIOB B  PDy. O630opsl  myOmmkyroTcss ~ Ha  cadWte  Pocrmmpomera — meteorf.ru.
Ha ocHoBe aHanm3a JaHHBIX MHOTOJIETHUX HAOMIONCHHH MMOITOTABIMBAIOTCS HAYYHbIE TyOIHKAIUH.

B nexotopeix YI'MC ananutndeckast iH(GopMarys 00 ypoBHE 3arpsi3HEHHs aTMOC(EPHBIX 0CAIKOB
UCIIOJB3YEeTCS TPU  OLIEHKE  DSKOJIOTMYECKOTO  COCTOSHHUS ~ PETHMOHA,  MOATOTOBKE  CIPAaBOK
1 0030pOB.

B 2014 rony Pocruapomerom uznan IIpukas ot 18.07.2014 r.Ne 421 «O pa3BuTuu HaOMIOACHUI 32
XUMHUYECKHUM COCTAaBOM M KHUCJIOTHOCTBIO aTMOC(EpHBIX OCaIKOB», KOTOPHI OIyOIMKOBaH Ha caiite
Pocrunpomera meteorf.ru.

B 2019 roay Ilpuxazom Pocrugpomera ot 20.08.2019 Ne 398 BBezeH B aeiictue ¢ 1 okTsi6ps 2019
roga  pykoBomsmuii  gokymeHT P 52.04.878-2019 «Ot6op mnpob® mnpu  HaOMIOACHHUSAX
32 XMMHYECKHM COCTaBOM aTMOC(EpHBIX OCAIKOB», YTBEpXKJIEHHBIH pykoBomuTenem Pocruapomera
12 nrons 2019 ropa.

1. AHAJIA3 PABOTBI CETH CTAHIIMM 11O HABJIIOAEHHMIO 3A KHCJIOTHOCTBIO
N XUMHNYECKHUM COCTABOM ATMOC®EPHBIX OCAIKOB

1.1. Kparkmuii 0630p cocTosiHMs ceTH MOHUTOpPHHTIa 3a 2022 rog



Marepuansl HacTosmero MeToAuuecKkoro MHCbMa IOATOTOBIEHBI HAa OCHOBE €KErOHO
npezacrasisieMblx 3 YIMC «cBenieHuii 0 cOCTOSIHUN padoT 10 HAOMIONEHUSIM 332 XMMUYECKHM COCTaBOM
U KHCIIOTHOCTH atMoc(epHbIX ocankoB Ha Tepputopun YIMCy», a Takxke AHkeT craHiuii 3a 2022 rox.
Mertonnyeckoe NUCbMO BKJIIOYAET aHAJIW3 MATEPUAJIOB BHEIIHETO U BHYTPEHHETO KOHTPOJIS, PEryJIIpHO
BBITIONIHSIEMBIX B Jtaboparopusix YIMC.

B pasnene 1.2 u nanee ucnoiab30BaHbI CleyIONe 0003HaYEHUS TPOO OCAKOB:

X-M XUMHS 0CaJKOB B Mpo0ax 3a MecHIl;

X -H XMMHS OCAJIKOB B IP0o0ax 3a HENIEINIo;

X -]1 XUMHUS OCaJKOB B MTpo0ax 3a JAeKaiy;

X -C XUMHS OCaJKOB B Mpo0ax 3a CyTKH;

X -e1 XMMHS 0CaJIKOB B Mpo0ax 3a OTIEIbHBIN JOXK/b (CHET);

K-C KHCIIOTHOCTbH B MP00ax 3a CyTKH;

K- KHUCIIOTHOCTh B IIPO0ax 3a OTACIbHBIN JOXK/b (CHET);

3-TIp yAeIbHAs IEKTPUICCKas IIPOBOJMMOCTD B €IMHHYHBIX HIIM CYTOYHBIX MPOOax.

1.1.1Ha0aroneHust 3a XUMHYECKUM COCTABOM OCAAKOB

Henenphpiii or60p B 2022 1. ocymectsisin Ha 12-tu cranuusx (Boeiikoo, [TamsitHast, [Tprokcko-
Teppacubiii b3, KaBkasckuit b3, Boponexckuit b3, Cuxora-Anunckuii b3, Takcumo, Typyxanck, YcTb-
Breivb, Xamap-/laban, lamxarmas, Siinto). Ennauynsie mpooOsr orOupanucs B MypMaHcKe, CyTOYHBIE —
Ha craniuu [Ipumopckoit. [lekannsie mpoOsl orOupanuck Ha ctanimu Schas [lonsna.

Ha 8-mu u3 10-tu geiictByromux poccuiickux cranmusix ['CA BMO: Boponexckuii b3,
Kaskasckuit b3, [lamsithas, [Ipuokcko-Teppacusiit b3, Cuxoray-Anunckuii b3 (Tepneit), TypyxaHck, YcTb-
Breivb, [llampkarMas mpoBoauicss HelaeabHbIH 0TOOp ocankoB. Ha crannusax Tukcu u Xyxup oTOMpainuch
poOkI 3a MecsI.

Ha ocTanbHBIX CTaHIIUSAX OCYIIECTBIISIICS MECSYHBIN 0TOOp Mpoo.

B 2022 roay Ha0awogeHuss 32 XHMHYECKHM COCTABOM OCaJKOB BbINOJHSAJINCH
Ha 149 craHnusnx.

1.1.2 Ha0aroneHus 3a KHCJIOTHOCTBIO 0CAKOB

B Teyenne 2022 roma ¢ 1eNbl0 YTOYHEHHUS CUTYAI[MU C CEThIO HAONIOAEHUH 32 KHCIOTHOCTBHIO
arMocepHbix ocankoB cnenuanucraMmu OI'BY  «I'TO» Obul NpoAOKEH aHalu3 MOJYyYEHHBIX
CO CTaHIIMH MaTepualioB.

B P/I 52.24.878-19 pexomenioBaH MmeToa usMepeHusi BeauduHbl pH ¢ 3exkTpoaHoi napoi —
U3MEPUTEJIBHBIM M NPOTOYHBIM JJIeKTpoAaMHu. JlomoNHUTENbHOE OOOCHOBAHUE MPHUBEICHO
B [lpunoxenun 5. IlppuMeHeHMe MOSIBMBIIMXCS HOBBIX NPHOOPOB BO3MOKHO, €CJM OHH HMMEIOT
aHAJIOTMYHbIE XaPAKTePUCTUKH.

B menom, moutu Bo Bcex YI'MC Oblna mpoBeaeHa 3HauMTeIbHAs paboTa MO OCHAIICHUIO CETH
HaOMI0IeHUH 32 KMCIOTHOCTBIO 0CAIKOB COBPEMEHHBIMU Ha/IeKHBIMH MTPHOOpaMH.

He Bce nmeromuecs pe3ynsrarsl onpeaenaeHust pH, noinyyeHHble Ha CETU KUCIOTHOCTH OCAJIKOB,
MOTyT OBITb PEKOMEHJOBAHBI K  HCIOJNb30BaHUI0. COMHUTENIBHBIMH  OKa3ajJUCh  CBEIEHUS
C MOBTOPSIFOIIMMHUCS OMTHUMHU U TEMHU ke 3HaueHusiMU pH. B ocHOBHOM 3T0 00Hapy kuBaeTcs B JAHHBIX TEX
CTaHLMH, KOTOpbIE JUIS HM3MEpPEHMs KHUCIOTHOCTH HCHONb30Banu pH-MeTpbl ¢ KOMOMHHPOBAaHHBIM
anekTponoM u nopraruBHbie Tuna «Checkery, <tHANNAy, «MAPK-901». BpakoBanuce ciy4yan ¢ rpyObIMH
HapyIIEHUsAMHU IpU 0TOOpe Mpod 0CaAKOB, Ha KOTOphIe ObLIO yKa3aHO paHee B MeTonuyecKkux nucbMmax,
BbIlTyckaeMbix OI'BY «I'T'Ox».

B 2022r. HaOarogeHusi 32 KHCJIOTHOCTBI) AaTMOC(EPHBIX OCAJAKOB BbINOJHSAJINCH
Ha 152 craHnusAX.

BozoOnoBunu nabmonenus craniuu Kamyra u Mocansck (Lentpansnoe YI'MC).

B Metoauueckux nucbMax 3a MpeblayIire roabl B LEIsSX S3KOHOMUHU MOYTOBBIX pacxofoB YI'MC
U JUIs TIOBBILIEHHS OINEPAaTUBHOCTH OOPAaOOTKM JaHHBIX IO KHCIOTHOCTH M MX apXWUBalUU ObLIO
pexomenaoBaHo npuckliate B PI'BY «I'TO» Bcro nHGOpMAINIO B 3JIEKTPOHHOM BHJIE 110 3JIEKTPOHHON
MIOYTE.

Hauunas ¢ 2019 r. Bce cTaHIIMU BBINOMHSIOT JaHHBIE PEKOMEH AN



1.1.3 HaOmroneHus 3a yliejibHOM dJIeKTpUYeckoii mpoBoauMocthio (YIII)

B nmocnenHme rompl Ha  CTaHNIMAX, BBIIONHAIOUIMX HAONIONEHUS 32  KHCIOTHOCTBHIO,
no pexkomeHganuu OI'BY «I'TO» mpoBOmsAT M3MEPEHHUs SIEKTPOINPOBOAHOCTH B OTOOpAaHHBIX Mpodax
ocankoB. B 2022 roay Takue Ha0/I10eHUs] BHINOJHEHbI HA 27 CTAHUUSAX.

1.1.4 Meteoposnoruveckne Ha0/IWIAeHUA NIPH 0TOOPE MPOO 0CAAKOB

Crnemmnamuctel ®I'BY «I'TO» npomomkuiau aHaiM3 COMPOBOAUTEIHHON METEOPOTOTHYECKOM
MH(OPMaLUH 3a [TOCIIEAHNE TOABI.

[Tpu or6ope mpob armocdepHbix ocaakoB Ha XCO M KUCIOTHOCTb BBIIOJHSETCS KOMIUIEKC
METEOPOJIOTMYECKUX HAOIIOICHUH.

OrnpenensitoTcsi CIeAyIoUe METEOPOJIOrMUECKHE MMapaMeTphbl: HalpaBiIeHHEe U CKOPOCTh BETPa,
TeMIieparypa, OTHOCUTENIbHAs BIaXXHOCTh, a TAKXKe BUJ] OCA/IKOB, KOJTMUECTBO U BUJ O0JIAKOB, U3 KOTOPBIX
0CaJIKU BBINAJIAt0T, OTMEUYAIOTCSI 0COObIE SIBICHUS, €CIM OHU HAOII0NAINCh Nepes 0TOOPOM WK BO BpeMs
orbopa  mpoObl.  IIpoBoguTcs ~ M3MepeHHMe  KOJIMYECTBA  OCAagKOB  3a  BpeMs  orOopa.
Pesynprarel MeTeoponoruueckux HaOaoaeHui 1 u3Mepenuil Benuuunel pH BHOCsATCs B Tabmuuel THXO
o ¢opme, npuBeaeHHon B PI1 52.04.878-2019.

1.2 O pabore ceTH CTAaHIMH MOHUTOPMHIa XHMHYECKOI0 COCTaBa U KHUCJIOTHOCTH
aTMoC(epHBIX 0CAJTKOB

Crnemunanuctsl YIMC BbIMOTHUIN pabOThI MO MOATOTOBKE U npeactaBieHuio B «PI'BY «I'TO»
CBeJIeHHI 00 OnepaTHMBHO-IPOU3BOACTBEHHOM AEATENbHOCTH CETH MOHUTOPMHIAa XHUMHYECKOTO COCTaBa
U KHCIOTHOCTH arMmocepHbIXx ocaiakoB. B marepmanmax Hekoropsix YI'MC He Bcerma MoJHOCTBIO
oTpaxkeHo JeicTBuTenbHOE coctossHue ceth XCOuK, yTto BhIACHSAETCSs IpHU MPOBEICHUM WHCHEKIUN
1 aHkeTHOTOo orpoca co cTopoHsl DI'BY «I'T'Ox».

ITpu noaroroBke marepuanos 3a rox He Bce YI'MC 4eTko M IOTHOCTBIO OTBEYAIOT Ha BOIPOCHI,
NpeIoKeHHbIe AHKETON M MakeToM MpezacTaBieHus ceenenuil k O63opy. B Ilpunoxenun 1 Hacrosiiero
IMChbMa IPUBEJIEH IEPEYEHb BOITPOCOB AHKETHI, a B MeToANUYEeCKUX MMChMax 3a MPEeAbLAYIINE TOIbl MAKEeTa
BOINpocoB kK O030py NeATEIbHOCTH CETH XUMHUYECKOTO COCTaBa M KMCIOTHOCTH aTMOC(EPHBIX OCAIKOB.

B wnenom, mo cpaBHeHuto ¢ 2021 romom, coctosiHue cetu MoHuTopuHra XCOwuK 3ametHo
yayummiiocs. B page YI'MC noaroroBneHsl W BbIIOJHEHBI 1lmaHbl MEponpusTHil MO YCTPaHEHUIO
HE04YETOB, OTMEUEHHBIX B METOMUECKIX NUChMax 3a MPEbIAYILINE FO/Ibl U B 3aMEUaHUsAX CIIEUAINCTOB
OI'BY «I'TO», chopMyarpoBaHHBIX B XOA€ METOAMYECKUX MHCHEKIMI. Ha MHOTMX cTaHLIMAX 3aMEHEHBI
poO0OTOOpHBIE yCTPONCTBA Ha Oosee ynoOHbIe, TaKkKe YaCTUYHO 3aMEHEHbI MPUOOPHI I U3MEPEHUs
BeNMUuHbI pH, pekoMeH10BaHHbIE B NIpEAbIAYIINX MeToanueckux nucbMax. TeM He MEHee, Ha CETH €1l
COXpPaHWJIUCh OTKJIOHEHHS OT MpaBHI TPOBEAeHHS paldoT, 0coOeHHO Kacaromecss orbopa mpoo
aTMOoC(EepHBIX 0CaJKOB, UX XPAHEHUS U CPOKOB U3MepeHUl BennyuHbl pH.

Hapymenue npaBun or6opa npoO, UX XpaHEHHs U TPAHCIOPTHPOBKH, a Takke m3MepeHus pH
OPUBOJUT K TOMY, 4YTO PpE3yJabTaTbl MPOAETAHHOM paboThl HE MOryT OBbITh JIO0CTOBEPHBIMH
U TIPEJOCTABIATHCS MOTpeOuTENsIM. IMEHHO MO3TOMY B HacTosiieM nucbMme B [IpuinokeHun 2 moBTOPHO
NPUBOAUTCS 1MoaApoOHas MHCTpyKIus o oT0opy mpod aTMOCEpHBIX OCAIKOB.

HNHcTpyKuuio cjeayer pacnpocTPaHWTb Ha BCE CTAHIMM, BBIIOIHSIOIUE OTOOp Mpob
aTMOC(epHBIX OCAJKOB JJIsi XMMHUYECKOrO aHaju3a U (WIM) U3MepeHus BenuuuHbel pH u perymspHo
IIPOBEPATH BhINONHEHUE nonoxeHnnit Mucrpykuun (PIA_52.04.878-2019).

ITo BO3MOKHOCTH OCHACTHTBH BCe MeTeOCTAHI UM Npudopamu 1jasi u3mepenuss pH, 4To0n1
onpeaejeHue KMCJIOTHOCTH ObLIO 0oJiee ONepaTUBHBIM, 2 He B Te4eHHH 1-2 CyTOK B j1a00paTropusx
YI'MC.

Bbamkupckoe YIMC

HaGnroneHust mpoBOAMIIMCH Ha S CTAHIIMSIX



3unaup (X-M, K-C) Tyiimassl (k-c, 3-11p) Crepnuramak (X-M, K-C)
Ya (x-m, k-c, 3>-11p) Yummmel (X-M, K-C)

B nos6pe 2022r. mnst cranmmii Yoa u Crepnuramak npuodperenst pH-merper «pH-150MUW» ¢
KOMOMHHUPOBAHHBIM 3JIEKTPOJOM JJIsl UBMEPEHUS KUCIOTHOCTH HETIOCPEICTBEHHO HA CTAHIIMSIX.
[IpoObI Bcex MATH CTAaHIMKA aHAIM3UPOBAIUCH B jaboparopun bamkupckoro YI'MC, pe3ymnbrarsl
aHanu3a peryssipHo Hanpasisiuch B @I'BY «I'T'O» anekTpoHHOM OYTOM.
Crnenuanuctsl YIMC npoBenu uncniexiuu 3 cranuuii: Y a, Unmmel, Crepauramax.
Pexomennayercs:
- 110 BO3MOKHOCTH 3aMEeHUTh KOMOMHMPOBAHHbBIE 3J1eKTPOAbI HA JJ1eKTPOHHYIO Mapy.

Bepxne-Boskeckoe YI'MC

HabmoneHus mpoBOIMIIHCH HA 4 CTAHIIUSAX.
Bepxommxkembe (X-M) Mopku (x-M)
Hwxuuit Horopog (x-m, k-c) Capanck (x-M)

B 2022r He mpoBoAMSIMCH MHCHEKIMHM CTAHIMA B YaCTH BBIMIOJHEHUS] pabOT mo oTOopy mpood
arMocdepHbix ocagkoB Ha XCOuK.

HNudopmarus 0 XUMHUECKOM COCTaBe U KUCIOTHOCTH aTMOC(EPHBIX OCAIKOB HCIONB3YETCs MPHU
OIICHKE YKOJIOTUYECKOTO COCTOSIHUSI PETHOHOB IIPH MOJITOTOBKE CIPABOK U 0030pPOB.

Pexomennyercs:

- peryjisipHO MHHCIIEKTHPOBATH Pa0oTy BceX CTaHIMI M0 0TOOpPYy MPod aTMochepHBIX 0CAIKOB.

JanbHeBocTtounoe YI'MC

Hab6mronenus npoBogmuck Ha 18 cTaHusax.

AsH (X-M) bukuH (k-ex) bupobumkan (k-ex)
buueBas (x-m) bnarosemenck (k-ej, 3-1p) Bszemckas (k-e)

3es (k-em) Komcomonbck-Ha-Amype (k-e1) KoncrantuHoBka (x-m)
Jlenunckoe (k-ex) Huxonaesck-na-Amype (k-¢) Cogerckas ['aBanb (k-e11)
Cytyp (X-M, K-e1) Tpowurkoe (k-exm) Temaa (k-em)
XabapoBck (k-em) Xop (k-¢) YernomsbIH (K-e11)

YI'MC npeanpuHsao Mephl M0 YIyYIIeHHIO PadOT CEeTH MOHHUTOPHHTAa XMMHUYECKOTO COCTaBa
Y KUCTIOTHOCTU aTMOC(hepHBIX 0cankoB. Ho He pereHsl mpoOieMbl ¢ PEeTyaspHOM MOBEPKOM MPHUOOPOB AJIst
u3MepeHus pH, 4To BeAeT K CHUKEHUIO TOCTOBEPHOCTHU PE3YJIBTATOB.

B 2022 romy He moBepeHbl mpuOopwl s onpeaencHus pH Ha craniusx: bukuH, Bszemckas,
Coserckass [aBanb, Cytyp, Komcomonbck-Ha-Amype, Xop, Jlenunckoe, Tpowunikoe, YermombiH,
HuxkonaeBck-Ha-Amype.

Ha craamuu Komcomonbck-Ha-Amype uzmeperue pH BBITIONHSETCS B Ta0OpaTOPUH B TEUECHUE
oT 1 Jaca 10 2-X CyTOK B BBIXOJHBIE U MPA3IHUYHBIE THU, T.K. I€KYPHbIE OTKA3bIBAIOTCS MPOBOIUTH
n3Mepenust pH HermocpeaCTBEHHO Ha CTAHLIUH.

Ha cranumsx: Tpouukoe, Xop, Bsizemckast — OTCyTCTBYIOT 3aIlacHBIE BeIpa.

[TpoObI 0OcaaKoB TpeX CTaHIIMM OTIpaBISIUCH B taboparopuro PI'BY «Ilpumopckoe YIMCy»
JUIsl XumMudeckoro ananusa. Onnako ¢ aBrycra 2022r u3 [lpumopckoro YI'MC nannbie no XCO He
MOCTYNAtOT.

B 2022 npouwncnektupoBaHa pabora 7 craHmmii: bupoOumkaH, bmarosemenck, bukwH,
Huxonaesck-Ha-Amype, Tpounkoe, XabapoBck, Uer1oMbIH.

Pexomennyercs:

- ocHacTuTh craHuuw Komcomoubck-Ha-Amype pH Merpom piasi u3MepeHust
KHCJIOTHOCTH HEMOCPeICTBEHHO HA CTAHIIUM;

— 3aMEHHUTh KOMOMHHUPOBAHHBbIE IEKTPOAbl HA IJIEKTPOAHYI0 NAapy Ha CTAHUMAX,
usMepsomux seanunny pH;



- o0ecrevynTh BCe CTAHIMHU 3aNIACHBIMH BeJIPaMHu;
- 00ecneYnTh eKeroHYI0 MoBepKy NpudopoB AJsi u3mepenusi pH Ha Bcex cTaHIUAX;
- BBINIOJIHATH HHCIIEKTUPOBAHME CTAHIMI 110 rpaduxy.

3abaiikanbckoe YI'MC

HaGmroneHust npoBoAnIKNCh Ha 8 CTaHLUSAX.

Hynpaypra (x-m) Moroua (x-M) Hepunnck (x-m)
[lerpoBckuii 3aBof (X-M, K-C) PomanoBka (x-M, K-C) Takcumo (x-H)
VYnan-VYns (x-M, K-¢) Yura (X-M, K-C)

Mecsiunbple poObl OCAIKOB BCEX 8-MHU CTaHIMN PEryasipHO OTHpaBisuiuch B CasHCKYIO
KIJIMC ®I'BY «Mpkyrckoro YI'MC» ais npoBeA€HNUS XUMHUYECKOTO aHaIn3a.

B 2022 rony npouncnekrupoBana pabora 5 cranuuii: [lerposckuii 3aBoa, Yuta, Ynan-VYio,
Hepuunck, lynsaypra.

Pexomenayercs:

- IPOBOJAMTH HHCIIEKIMH BCeX CTAHLMI, BHIIOJHAOINNX 0TOOP NMpod 0caJKoB.

3anagno-Cubupckoe YI'MC

Habmronenus npoBonunuch Ha 18 craHmusx.

Bapabunck (x-M) bapnayn (x-c, 3-1ip) buiick (k-c)
Uckutum (x-M, K-C) Kemeposo (k-c) Kpanusuno (k-c)
KyseneeBo (x-m) HoBoky3nenk (k-c) HoBocubupck (k-c)
MapunHck (X-M) OrypuoBo (x-M) Cnasropon (x-M)
Cpennnii Bacroran (x-m) Toryn (x-m) Tomck (k-c)

Tomnkwu (x-c) HenTpanbubiii Pynnuk (k-c) Siumo (x-H)

B 2022r ne noctynunu Ankets! uz YI'MC.

Jannbie B3ThI U3 [010BOr0 0630pa, BO3MOKHBI PACXOXKACHUS.

Ha cranumsx: bapuayn, buiick, Toryn oTCyTCTBYIOT 3allacHbIE Bepa.

Ha crannuun HoBocuOupck Beapa KpacHOrO ILIBETA, YTO MOXKET HCKaXaThb Ppe3ysbTaThl
U3MEPEHUN.

Ha cranuuu Cpennuii Bacioran HeT cBeIeHHI O HaTMYUK AUCTUIIMPOBAHHON BOJIBI.

[Ipubops! He noBepenbl Ha cTaHuAX: HoBocubupck, Uckutum, buiick, bapnayi.

[IpoOpl 8-mMu craHuui oOTHpaBIsAIUCh Ha xumudeckuid aHanmu3 B CasHckyto KIJIMC
OI'bY «Mpkyrckoe YI'MCy.

B 2022 romy mpouncnektupoBaHo 12 cranumii: bapnayn, buiick, KemepoBo, Kyseneeso,
Kpanusuno, HoBoky3uenk, Cnasropon, Toryn, Tonku, Tomck, Llentpanbusiit Pynauk, Sitro.

Pexomennyercs:

- 00ecneYnTh eKeroHYI0 MoBepKy NPUOOPOB HA BCeX CTAHLMAX;

- craHuul HMckuTuM, BBINOJHAIOMIAX NPOrpaMMy HAOJIIOeHHH 32 XMMHYECKHM
COCTABOM M KHMCJIOTHOCTBHIO OCAJKOB, OCHACTHTH JABYMSI BeJAPaMH [JIsl Pa3lieJbHOIO 0TOOpa
npoo, (+2 3anacHbIX);

- o0ecneynTh JUCTU/LUIMPOBAHHOI BO1oil ctanuuio Cpeanuii Bacroran;

- 3aMEHHTh KOMOMHHPOBaHHbIE JJICEKTPOAbI HA JJIEKTPOAHYIO Iapy;

- npuodpecTH 3anacHble Beapa s ctanuuii buiick, Bapnaya, Torya;

- 3aMeHUThb Beapa Ha crannuum HoBocuOupck coriacHo  TpeGOBaHMAM
P/1_52.04.878-2019.

Hpxyrckoe YI'MC

Hab6mronenus npoBoamnuck Ha 11 cTaHIMsIX.
baiikanbsck (x-M, K-c, 3-tip)  bparck (X-M, K-¢) Bonwmmoe l'omoyctHoE (X-M)



3uma (k-c) UpxkyTck (x-M, K-C) Hcrtok AHrapsl (x-m)
[Ipeobpaxenka (x-m) CastHCK (X-M, K-C, 3-TI) Xamap-/labaH (X-H)
Xyxkup (X-M) YepemxoBo (X-M)

0630p noarorosineH B CasHckoit KIIMC ®I'BY «Upkyrckoe YIMCy.

[Ipo6b1 10-TM cTaHIMil aHaTU3WpPOBaIUCh Ha XuMuueckuit coctaB B CasHckoir KJIMC
OI'BY «HMpkyrckoe YI'MC».

B 2022 rony npoBeneHa nHcnekuus craniuuu CasHck.

Pexomenayercs:

- IPOBOAMTH HHCIEKIMH BCEX CTAHLMIA, BBINOJHSAOIINX 0TOOP MPod 0caIKOB;

- 3aMeHHTb KOMOMHHMPOBAHHBbIC IEKTPOAbl Ha JJIEKTPOJHYI0 NAapy HAa CTAHLIMAX
Bparck, 3uma, Upkyrck, CasgHCk;

- 100CHACTUTH cTaHIUI0 UPKyTCK BTOPHIM 3allaCHBIM BepOM.

Kamuarckoe YI'MC

Habmonenus npoBoauinch Ha 1 craHuuu.
[TerponaBnoBck-Kamuarckuii (x-M, K-C).

[Ipo6s1 ananu3upyrores B xumuaeckoit taboparopun @I'BY «llpumopckoe YITMC».
JlaHHbBIE IO KUCIIOTHOCTH peryisipHo orcbuiatoTcs B PI'BY «I'T'O».
[Ipumopckoe YI'MC c aBrycra 2022r. He npenocrasiseT faHHble XCO B ®I'BY «I'TO».

Koabimckoe YI'MC

HaoGmonenus nmpoBoquinch Ha 4 CTaHIMSX.

MaranaH (x-c) [Tanarka (X-M, K-C)
Cpennekan (k-¢) Cycyman (k-¢)

N3mepenue BennunHbl pH onepaTMBHO BBINOIHAETCS HAa BCEX 4-X CTaHLUSAX.

[IpoOel co cranumm IlamaTka OTHpPaBISIMCH HAa XUMHYECKHI aHalW3 B J1aOOpaToOpHIO
OI'bY «IIpumopckoe YI'MC». ITpumopckoe YI'MC ¢ aBrycra 2022r. He npeaocTaBisieT TaHHbIE
XCO B ®I'BY «I'TO».

Ha craniun Cycyman He06X0uMO OOHOBUTH CTOJIHK JUIS TPOOOOTOOPHHUKA.

BrinosHeHbI HHCIIEKINM 2-X cTaHiui: Maranan, [lanaTka.

Pexomennyercs:

- IPOBOAUTH HHCIIEKIUH BCEX CTAHLUI €KeroIHo;

- OOHOBHMTB CTOTHK JIsl MP0000TOOpHNKA HAa cTaHuu CycymaH.

Kpsbimckoe YI'MC

HaGmronenus npoBoAnIKNCh Ha 8 CTaHLUSAX.

Niryns (x-ex) Kapanar (x-m, k-ex) Hwxneropckuii (x-m, K-e1)
Huxurckuit Cag (x-M, k-en) Omnacnoe (Kepub) (k-en) Cumdpeponons (k-ex)
Snra (x-emn) Cumdeponions AD (k-ex)

B Cumdeponone ¢ 2017 rona usmepenne pH npoBoasT Ha METEOIUIOIIAAKE U B a3POIOPTY.

[Ipo6s1 atmocdepubix ocankoB co ctanuuii Kapanar, Hukurckuit Cag u HuxHeropckuit
PEryssipHO MPUCHUIAIMCH HA XUMUYECKH aHanu3 B naboparoputo ®I'BY «I'TO».

IIpoBeneHbl MHCIIEKIIMU BCEX 8-TU CTAHIIUM.

Wudopmanus 0 XUMHUYECKOM COCTaBe M KMCIOTHOCTU aTMOC(EPHBIX 0CAIKOB UCIONb3yeTCs
IPY OLIEHKE SKOJOTMUYECKOTO COCTOSIHUS PErOoHa, IPU OATOTOBKE CIIPABOK U 0030POB.

Mypmanckoe YI'MC
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Hab6mronenus nmpoBoauiuck Ha 11 cTaHIMX.

AmnaTtuTsl (K-en) 3apedeHck (X-M, K-e1) Kannanakma (kx-c)
Komna (k-c) Kpacuomienbe (x-M, k-e1)  MoHueropck (k-ex)
MypmaHck (X-€1, M) K-€J1, 3-TIp) Hukensb (x-M, K-C) [TagyH (x-M, K-C)
[Tepesan (k-em) SAnuckocku (x-M, K-C)

Enunuunbie mpoObl co craHiuu MypMaHCK M MeCS4Hble MPOObI CO BCEX CTaHIH
aHanu3upoBaiuck B 1aboparopun ®I'BY «Mypmanckoe YIMCy.

Ha crannmsx Koma, IlepeBan u SlHuckocku B mepepbiBe pabOThl METEOCTaHLUN
IpoOOOTOOPHUKH HE 3aKPBIBAIOTCS HA ClTydyail BbIIAJIEHUS OCAIKOB.

B 2022 r. cneumanucramu LIMC ®I'BY «Mypmanckoe YI'MC» mnpoBeneHbl IIaHOBBIE
WHCIEeKIMY 3-x cTaniuii: 3apeyeHck, Koma, MypmaHck.

Pexomennyercs:

- peryJjsipHO NPOBOAUTHL HHCHEKUMH BCeX CTAHUMH, BBLINOJIHAKIIUX OTOOP MpPoo
0Ca/IKOB.

Oo6b-UpThimickoe YI'MC

Habmronenus mpoBoauiInch Ha 6 CTaHIIUAX.
OMck (Xx-M, K-C, 3-TIp) Canexapn (k-c, 3-11p) Tiomens (X-M, K-C, 3-TIp)
XaHTel-MaHcHICK (X-M, K-C, 3-TIp)  YpeHTroi (X-M) [aum (x-m)

B Tromenu pH onpenensercs He Ha CTaHIMM, a B 1abOpaToOpHH, B IpoOax 3a BBIXOAHBIE THU
BenuunHa pH wu3Mepsiercs B mHepBbl pabounii JeHb, B TedeHHE 1-3 CyTOK; TakoW MHTEpBaj
HeomycTuM Juts ornpeneneHust pH B cyrounsix npobax. Ha cranuuu TpeOyroTcsi CMEHHBIE Besipa C
KPBIIIKaMH, KOJIOBI JUIsi cOOpa CyTOYHBIX TPOO.

Ha cranmmm Omck TpeOyeTcst 3aMeHa KPBIIIEeK Beep.

ITpo6bI 5-TH cTaHLIM pEryssipHO OTHPABIAIOTCSA Ha XuMHueckuit ananu3 B CasHekyro KJIMC
OI'BY «Mpkyrckoe YI'MC».

B 2022 1. mpoBeieHbl HHCIIEKIIMH BCeX O-TH CTaHIIUN

Pexomenayercs:

- OCHACTUTH CTAHIMIO TIOMEeHb CMEHHBIMH BeIPAMHU M MOCY0ii, COITIACHO TPEOOBAHUAM
PII_52.04.878-2019 u pH-merpoM ajsi ompeaejieHHMs] KHCJIOTHOCTH HEMOCPEJACTBEHHO Ha
CTAHIIUU CPa3y mocJie oToopa nNpod BO BCe THU HelesIH;

- KOHTpoJMpoBarb pH AuCTH/IMPOBAHHOM BOABI, 10CTaB/IsieMOil HA cTaHuuM [aum u
YpeHroii 1J1s1 0N0JACKUBAHUSA MPO000OTOOPHUKA MOCJI€ MbIThSI X0351liCTBEHHBIM MbILJIOM;

- OCHACTHUTB cTaHINI0 OMCK KPbILIKAMM /I Beep.

IIpusonxckoe YI'MC

HabGnronenus mpoBoqminch Ha 9 CTaHIMSIX.

KyBannapik (k-em) Openoypr (x-m, K-e11) Opck (k-em)

[Ten3sa (x-M, K-C) Camapa (k-em) CaparoB (x-M, K-€11)
Co13panb (k-en) TonbsarTu (x-M, K-€11) VYibsiHOBCK (K-C)

[Ipo6s1 4-x cTaHmmil peryaspHO oTHpaBsuHCh B Jadboparopuio PI'BY « YI'MC Pecmybnuku
Tarapcran». Hudopmamus 0 XUMHUYECKOM COCTaBE U KHCIOTHOCTH AarMOC(EpHBIX OCAaJKOB
WCIIONB3YeTCsl MPU OIEHKE HKOJOTMYECKOTO COCTOSHUSI PErvOHa, MPH TMOATOTOBKE CIIPaBOK U
0030pOB.

B Tedenne 2022 1. mpoBeAEHBI MHCIIEKIUH BCEX 9-TH CTaHIIMH.

Pexomennyercs:
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- Ha craHuud ToAbATTHM OPraHU30BaThL H3MepPEeHHE KHUCJIOTHOCTH COIIACHO
TpedoBanusim PII_52.04.878-2019, a He Ha cjiexylolue CyTKH mocjae oroopa.

IIpumopckoe YI'MC

Hab6mronenus mpoBouIKch Ha 6 CTaHIHSX.

[TapTuzanck (x-m) [Tpumopckas (x-c, K-¢) Cagropon (x-M, K-C)
Cuxota-Anunckuii b3 (x-H) TuMupsA3eBCKUi (X-M) XankuaoH (X-M)

Jannblie u3 ®I'BY «IIlpumopckoe YI'MC» npexkpatuiin nocrynars ¢ aBrycra 2022r.
Amnketnl 3a 2022r u I'ogoBoiit O030p He npeaACTABJIEHBI.

Caxanunckoe YI'MC

Habmronenust npoBoauinch Ha 4 CTaHIUAX.

ATeKcaHIPOBCK (X-M, K-C, 3-TIp) Oxa (x-c, 3-11p)

[Toponaiick (X-M, K-€11, 3-TIp) HOxH0-CaxanuHck (X-M, K-C, 3-TIp)

Ha crannmu Anekcanaposck u [Toponaiick mpo6st Ha pH 1 XCO otrOuparoTcs B OAHO BEIpO,
KaK ¥ B IIPOLLJIOM TOJY.

Ha crannuu Oxa HeT 3amacHOro Bezapa, ucrnoinbdyercss nopraruBHsli pH-merp HI9125 ¢
KOMOMHHMPOBaHHBIM 3J1EKTpoJoM. MHCcekIus cranuuu He npoBoauiiack ¢ 2014 .

[IpoOsr 0CaJIKOB 4-x CTaHLHN aQHAJIM3UPYIOTCSA B naboparopuu
OI'BY «Caxanunckoe YI'MCy.

ITpoBenens! nHCnekuyu Ha craHiusax FOxHo-Caxanuuck u [TopoHaiick.

Pexomenayercs:

- 3aMeHUTh Ha cTaHuuM Oxa mopraruBHbiil pH-MeTp HA CTALIMOHAPHBIN, OCHALIEHHbIH
3JIEKTPOJHOI NMapoii, NpuodpecTH 3anacHoe Beapo;

- YCTAHOBUTHh Ha CTaHUMAX AJiekcaHaApoBck U Iloponalick mapajieJbHO BTOPOIt
Npo00OTOOPHUK /ISl Pa3AejbHOro 0T00pa Mpod HAa KUCJIOTHOCTh U XMMHIO OCAJKOB, (+10 2
3aMacHbIX);

- IPOBOAMTH pery/sipHble HHCIIEKIMHU BCeX CTAHIMA;

- ocHacTUTh cTaHIuI0 FO:xxHO0-CaxaIMHCK BTOPBIM 3allaCHbIM BeJIpPOM.

CeBepaoe YI'MC

Hab6mronenus npoBoauiuck Ha 16 cTaHIIUAX.

Ampepma (k-¢) ApXaHTeJbCK (X-M, K-C) benosepck (x-m)
b.bpycoBuiia (x-m) Bonorna (x-m, k-¢) JlukcoH (x-M)
Mynptor (X-M) Hapbsn-Map (x-m) Omnera (x-Mm)
CeBepoaBUHCK (X-M, K-C) Cypa (x-M) ChIKTBIBKAp (X-M, K-C)
Uepenosell (X-M, K-C) Tpournko-ITeqopck (x-m) Yc1b-Beimb (X-H)

Vxra (x-M, K -C)

Ha crannmsx Yxra u ApxaHrenbck — oroop mpo6 B oaHO Beapo Ha XCO u K.

Ha cranmusax Onera, Mynstor, CeBeponBunck u HapbsiH-Map TpeOyroTcs 3amacHble Beapa.

Ha crannusax [uxcon, Tpounko-Ilewopck HeoOxoqumo oOHOBIEHHE MPOOOOTOOPHOTrO
YCTpPOMCTBA.

Ha cranumm Yepenosenr TpedyeTcsi 0OOHOBIICHUE IITATHBA.

Ha cranuuun AMaepma KOMOMHUPOBAHHBIN AEKTPOJ] XPAHUTCA B JUCTUIUIMPOBAHHOM BOJE,
YTO KaTETOPUYECKH 3alpelIeHO.

JlaGoparopusi Apxanrensckoro L{IMC ananmsupyer mnpoObl 0OCaaKoB, OTOOpaHHBIE Ha
crannusx Ceseproro YI'MC. IIpoOs1 cranmmu Ycth-Beimb (ponoBoit 'CA BMO) orceutaroTcst Ha
xuMu4ecknil ananus B jaboparopuro @I'BY «I'TO».
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B 2022 rony cnenmanuctamu ®I'BY «I'TO» aucTaHIIMOHHO TPOMHCTIEKTUPOBAHO 2CTAHIINHN:
Yepenoaen 1 Bosorna.

Crnennanucramu OI'BY «Ceseproro YI'MC» npoBeneHsl nHcIIeKInK cTanuil Yepenosen u
Happsan-Map.

Pexomennyercs:

- ocHacTuTh crtaHuuu Onera, Mynslor, Hapbpsan-Map u CeBepoaBHHCK 3alaCHbIMH
BeJpaMu;

- obOecmeunth craHnuw Amaepma pacreopom 3M  KCL pgas xpanenus
KOMOMHHMPOBAHHOI0 3JIEKTPO/A, IIOKA He 3aMEHHJIU er0 HA 3JIEKTPOIHYIO Iapy;

- Ha ctanuusax Jukcon u Tpounko-Iledopck 00HOBUTH MPOOOOTOOPHUKH;

- Ha cTaHuuU YepenoBen 00HOBUTH HITATHB JIJIsl IPO00OTOOPHHUKA;

- YCTAHOBMTH HA CTAHIUAX APXaHIe/JbCK U YXTa NapajjiejbHO BTOPOi MpPo000TO0OPHHUK
AJIs1 pa3/ieJibHOT0 0T0Opa NPod HA KUCJOTHOCTH U XMMHUIO 0CA/IKOB;

- IPOBOAMUTH pery/sipHble HHCIIEKIMH BCeX CTAHLMIA.

Cesepo-3anagnoe YI'MC

Hab6mronenus nmpoBoaunuck Ha 11 cTaHIMsIX.

BoeiikoBo (X-H) EdumoBckwuii (x-m) Kaneana (x-m, k-¢)
Kanununrpan (x-M, K-c) Jlecoropckwuii (x-m) Hogsropon (k-c)
Onosertt (x-M, K-C) [TerpozaBoack (x-M, K-C) [TckoB (k-c)
Cankr-IlerepOypr (x-M, K-C) Cogerck (X-M, K-C, 3-TIp)

Ha crannun I[IckoB KHCIOTHOCTH U3MepsAETCs MO-IpeXHEMY Ha nopraruBHoM pH-MeTpe
(Testo 206), He pekOMEHAYEMOM Il K3MEPEHHsI B Po0ax 0CaIKOB M3-32 MAJIOW UyBCTBUTEIBHOCTH.

Ha cranmun Kanuaunrpaa — or6op npo6 B onHo Beapo Ha XCO u K.

Ha crannmsax [lerpo3aBoack u Kanesana HET 3an1aCHbIX BEJED.

[IpoOb1  9-TM craHIM{ OTHPaBISUINCh HAa XUMHUYECKHH aHamu3 B Ja0OpaTopuio
OI'BY «I'TO».

B 2022 r cnenuanucramu CeepHo-3anaaHoro YI'MC npoBeneHbl MHCIIEKIIMM 5 CTaHIMM:
Cankrt-ITerepOypr, Jlecoropckuii, I1ckoB, Kanuaunrpan, CoBerck.

Pexomennyercs:

- Ha cranuuu Ilerpo3aBoack OpraHu3oBaTh HM3MepeHHe KHCJIOTHOCTH COIVIACHO
TpedoBanusaM PII_52.04.878-2019, a He Ha ciieqyomHe CyTKH NOcJIe 0TOOpa;

- 3ameHuTh Ha craHuuM IlckoB mnopraruBHblii pH-MeTrp Ha cTranmoHapHbIN ¢
JIEKTPOJAHOM Mapoii.

- o0ecieunTh cTaHUMIO KajluHMHIpaa BTOPbLIM BeIPOM JJIsl pa3ieibHOro oTdéopa npood
HA XMMHIO 0CaJIKOB U 115 onpeneseHust pH;

- o0ecnieyuTh 3anacHbIMH Beapamu cranuuu Ilerpo3aBoack u KaneBaina;

- 00HOBHUTBH NMPOO0OTHOPHOE yCTPOIicTBO Ha cTaHuuK OJioHen;

- peryJisipHO HHCIIEKTHPOBATh BCe CTAHINU.

CeBepo-Kaskasckoe YI'MC

Hab6mronenus nmpoBoauiuch Ha 14 cTaHIIUAX.

ActpaxaHb (K-C) BnagukaBkas (k-c)  Bomrorpan (k-c) Jlocanr (K-c)
Kpacuonap (x-ex, 3-nip) Kaskasckuii b3 (x-H) Mopo30Bck (x-M) Maxaukana (k-c)
HeBunHombIcCK (K-C) PoctoB-Ha-/lony (k-c) Coun (K-c) CraBpornonb (k-c)
HumnsHCk (X-M, K-C) amxaTma3s (X-H)

Bennuuna pH onpenensuiace Ha craHuusx Bonrorpaa, HeBunHombicck u CraBpomnonb
NOPTAaTUBHBIMU pH-MeTpaMu ¢ KOMOMHHPOBAHHBIM JIEKTPOIOM, HE PEKOMEHIyeMbIMH BBUTY MaJIOW
YyBCTBUTEIBHOCTH.
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C centa6ps 2022r Ha cranuuu KpacHonap ycranoBineH AHuoH 4102 ¢ KOMOMHUPOBaHHBIM
31eKkTpoaoM U AHUOH 4150 11st u3MEepeHus HIEKTPOIPOBOTHOCTH.

[IpoOer 4-x cranmmit: Kapkasckuii b3 (Kpacnas Ilomsna), Mopo3zosck, [lummsiHcK U
Hlamxarma3z ananusupyrores B taboparopun GI'BY «I'TO».

B 2022 ropy cnenmanucramu YI'MC npoBoaminch mHCHeKuuu 7 craHuuil: Bnaaukaskas,
Bonrorpan, Maxaukana, Hesuanomsicck, PoctoB-Ha-/{ony, CraBpononb, Coun; HEKOTOPBIE CTAHIIUU
MHCIIEKTUPYIOTCA | pa3 B KBapTaj WIH €KEMECSIUHO.

Ha cranmusax Hesunnombicck u Bonrorpan Tpedyetcst oOHOBIEHHE TPOOOOTOOPHUKA.

Ha cranumsax PoctoB-Ha-/lony, Maxaukana, [IlajkarmMas OTCyTCTBYIOT 3allaCHBIE BEpa.

Pexomennyercs:

- 3aMeHMTh nopraruBHble pH-meTpbl Ha cTanuoHapHble Ha craHuusx Boarorpan,
HeBnnnombicck 1 CTaBponoJib.

- cranuuu Baaaukaska3, Kpachonap, Maxaukaia, PocroB-Ha-/lony, ocHacturs pH-
MeTpbI JIEKTPOJIHOI Napoil BMecTO KOMOMHUPOBAHHOTIO YJIEKTPOJA;

- cranuuu PocroB-na-Aony, lamxarmaz um Maxauykajga OCHACTUTH 3alaCHBIM
npo000TOOPHUKOM;

- oOecrmeyuth cTaHuMw LUMAsIHCK BTOPHIM BeApOM M 2-Ms 3alacHbIMH ISl
pa3ieJbHOr0 0TOOpa NPO0 Ha XUMHUIO 0CA/IKOB U 1A onpeneaenus pH;

- ocHacTuTth craHuuw Ilaxxkarmas OeJbIMH NOJMIPONWJICHOBBIMHM BeApamMM sl
0TOOpA KHUIKHUX H TBEPABIX NP0 0CAAKOB B cO0TBeTCTBHU ¢ TpeboBanusamu PJ1 52.04.878-19.

Cpennecudupckoe YI'MC

Habmronenus npoBonunuch Ha 13 cTaHIusX.

AUHHCK (K-C, 3-TIp) banaxra (x-M) Baiikut (x-M)
EpmakoBckoe (X-M) Enuceiick (x-c) KpacHosipck (x-M, K-C)
Ks3b11 (K-C) Hazaposo (k-c, 3-11p) Hopunbck (x-M, kK-¢)
TypyxaHck (X-H) Xakacckas (K-e1) lapeImoBo (x-M, K-C)

[Mymuxa (k-c)

Ha cranunu Hopunbeck nenons3yercst AMCTHIUIMPOBAaHHAS Boja ¢ rokasareneM pH 7,3 Beime
3HaueHus1, gomycrumoro o 'OCT P 58144-2018 (pH ot 5,0 mo 7,0), 4TO MOXET NMPUBOAUTH K
HCKaXEHHSM pe3yabTaTtoB u3mepeHus: pH B mpobax ocaikos.

Ha crannuu llymuxa ¢ Mas 1o gekadpb U3MEpEHUs! KUCIIOTHOCTH HE TIPOBOAMIINCH, B CBS3U
C BBIXOJIOM U3 CTPOS XJIOPCEPEOPSHOTO AIEKTPOIa.

Hns crannuii banaxra, baiikut, Typyxanck, Illymuxa, KbI3pu1 HEe NpUBEIEHO 3HAYCHUE
pH nucTrimmpoBaHHOM BOJBI.

Ha cranuuu Baiikut, cormacHo AHkeTte, TpoOOOTOOPHUK MEXIY AOKIIMH HE 3aKphIBACTCS,
pactanBaHME TBEPABIX OCAJAKOB NPOMCXOAUT O€3 3aKpbIBaHMs KPBILIKOW, Mpoba 10 OTIpaBKU B
71a00paTOpPHIO XPAaHUTCS HA MOy B IOMEIIEHUU CTaHIIUH.

Ha cranuuu Enuceiick nmpoObl 0TOMparoTcst B 6e0e SMaTupOBaHHOE BEAPO, C UIOJIS BBEICH B
ctpoii nopraruBHblii pH MeTp-420 ¢ KOMOMHUPOBAHHBIM JIEKTPOJIOM, YTO HE PEKOMEHIyeTCsl IIPH
onpexneneHuu pH B atMocdepHBIX ocakax BBHy HU3KOH UyBCTBHUTEIHLHOCTH. KOMOMHHPOBAHHBIN
ANEKTPOJT XPAHUTCS B IUCTUIUTUPOBAHHOM BOJIE, UTO KATETOPUYECKHU 3aIlpeIaeTcsl.

Ha cranumsx Auunck, EHUCEHCK HET 3amacHbIX BEAEP.

Ha cranmuu KpacHosipck — 01HO BeIpo MpH MapajieTbHOM 0TOOpE U HET 3alIaCHON KIOBETHI
JUIS TBEPJIBIX OCAJKOB.

Ha cranmun [lapsinoBo HeoOXoauMa 3amMeHa MPOOOOTOOPHHUKOB JUIsl pa3fesibHOTO OTOOpa
npob armocdepHbix ocaakoB Ha XCO u K u 2 3amacHbIX Beapa W3 XMMHUYECKH CTOHMKOTO OEIoro
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MOJIUATUIIEHA BBICOKOTO JaBJICHUS, MPUTOAHBIX JJIS HCIHOJIb30BaHMS MPU BBICOKMX W HU3KHX
TEMIIEpaTypax BO3AyXa.

Ha craniun banaxra npocat 00HOBUTE MPOOOOTOOPHBIE BEPA.

IIpoOb1 7 craHuuii HampaBiIsiIoTcs Ha xumuueckuil aHanmu3 B Casnekyio KJIMC
OI'BY «Mpkyrckoe YI'MC».

B 2022 roxy BbINoaHEHbl MHCTIEKIUKU 6 cTraHumii: AunHCK, baiikut, Kpacnospck, Kbi3bui,
Hazaposo, Hopuibck.

Pexomenayercs:

- Ha craHuum EHmucelick 3aMeHUTb 3MAJMPOBAHHOE BeIpPO HAa MOJHITHIIEHOBOE,
cornacHo TpedoBanusaM P/ _52.04.878-2019; oGecneunts cranumio pacrsopom 3M KCL nas
XpaHeHUus1 KOMOMHUPOBAHHOI'O YJIEKTPOJA, I0OKA HEe 3aMEHUJIN €r0 HA YJICKTPOIHYIO Iapy;

- cTaHuMu A4ynHCK, Enncelick, KpacHOSIpCK OCHACTHTD 3alIaCHBIMH BeAPAMH;

- 3aMEHHUTh KOMOMHHUPOBAHHBIN JJIEKTPOA HA JJIEKTPOIHYI0 MAapy Ha CTAHLHUAX
Enuceiick, Kn3bu1, Hazaposo, Hopuibek;

- 1)1 cTaHUMU balikuT npuodpecTd KOMIAKTHBIN XOJI0AMJIbHUK ISl XPAHEHHUS NPOObI,
NpHoOpecTH KPBIKHU A5 Beaep, NpoBecTH HHCTpykTak mo P/I_52.04.878-2019;

- BOBpeMsl Ipuo0peTaTrh BbllIelIee U3 CTPOsi 000pPyI0BaHMe JJIsl CTAaHIMI, YTOObI He
ObLJIO MOTEPH JAHHBIX B HAO/IIOIEHUSAX JJIUTEIbHBINH CPOK;

- peryJsipHO HHCIIEKTHPOBATh BCe CTAHIIHUM.

YI'MC Pecny6anku Tarapcran

HaGmronenus mpoBoqmikch Ha 8 cTaHIMSX.
AKxTant (x-M) berumeso (x-m) Byrynbema (x-m) BszoBbie (X-M, K-C)
Kazans (x-M, k-C) MycnomoBo (x-M)  MenzenuHnck (x-M)  Tetromu (X-M)

B Teuenne 2022 roga cunamu YI'MC Obuta mpoMHCIEKTUPOBaHA padoTa 6-TH CTAHIIWN:
Axram, MycntoMoBo, BsizoBsie, Kazans, Menzenunck, TeTromm.

B na6oparopun YI'MC Xumuueckuil cOCTaB OCaJKOB aHAJIM3UPYETCs B NMpoOax CBOEro
YI'MC, a Taxxe npo6sl 4-x craniuii [IpuBomkckoro YI'MC u 5-tu cranuuit Ypansckoro YI'MC.

Ypanbckoe YI'MC

Habmronenus npoBonunuck Ha 13 cTaHusX.

B. dy6poso (x-M) I'ybaxa (k-c) ExarepunOypr (k-c)
Kamenck-Ypanbckuii (k-c) KpacHotyppunck (x-M, k-¢) Kypran (k-c)
MupHbrii (X-M) HeBpsiHCK (X-M) Hwxawnit Tarwn (k-¢)
[TamsiTHAS (X-H) ITepmsb (k-c, 3-TIp) YensOuHCK (K-C)

[TaTpoBo (x-M)

Ha Bcex craHumsx, Kotopble 0TOMPAIOT OCAJKH HA KUCJIOTHOCTh, U3MEpEeHue BeauuuHbl pH
IPOBOJISATCS B JIA0OPATOPUSX, T.€. HA CIEAYIOIIUN JACHb MOCIe 0TOOpa 0CaaKoB, MPOOBI CyOOOTHI U
BOCKpPECEHbsI aHATU3UPYIOTCS B NIEPBbI paO0uMii JeHb MOCIE BHIXOIHBIX.

Ha crannun KameHCK-YpanbCKuil HE M3MeEpsIach KHUCIOTHOCTH SHBAPb-HIOJIb B CBA3U C
BBIXOJIOM U3 CTPOS 3JIEKTPOA.

Ha cranumnmn Kpacrorypeunck — oto6op B ogHo Benpo Ha XCO u K. CraHums Hy)aaeTcs B
MOJTHOM OOHOBJICHUH 000pYA0BaHUS 1t 0TOOpa po6 cornacHo PJI 52.04.878-2019. Jlns nepechliku
noyuroii mpo6 Ha XCO He XBaTaeT MOJUITUICHOBBIX KOJIO.

Ha cranmuu YensOuHCK KOMOMHUPOBAHHBIHN JIEKTPOJ] XPAaHUTCSI B JUCTUIUITMPOBAHHOM BOJIE,
YTO KATETOPUYECKHU 3alPELLEHO.
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Ha cranumsax Kamenck-Ypanbckuid, HeBbsinck n Huxnuil Taruim HeT 3anacHbIX BEAEp.

Jns crannuy MupHBI TMCTUIUIMPOBaHHAs Boja okynaercsi, pH Bozbl Hen3BeCTHa.

IIpo6b1 4-X cTaHIMI OTHpaBIsUIMCh HAa XMMUYECKMM aHanu3 B jaboparopuiro YIMC
«Pecryonuku Tarapcran», a mpoOsl ofgHol cranuuu [lamstHas (ponosas crannus [[CA BMO) — B
naboparopuio ®I'BY «I'TO».

B 2022 romy nncnektupoBanack padora 3x cranmuii: [lepms, Yensiounck u ['ybaxa.

Pexomenayercs:

- njas Bcex craHumii — mpuodpectu pH-merpsl 151 MeTeOCTAHUMI W BBINOJIHATH
HU3MepeHusi Bce IHU, BKJII0Yasi BbIXO/AHBIE, IS 00ecriedeHHsl ONepaTUBHOCTH M3MepeHHii;

- Ha craHuuu KpacHOTYypbHHCK — OOHOBUTH 00OpylOBaHHe 51 0TOOpa Mpoo:
napajjieJibHO 2 MPo000TOOPHUKA IS Pa3ieibHOr0 0TOOpPAa MPod HA KUCJIOTHOCTH M XMMUIO
ocaakoB B coorBercTBUU ¢ PII 52.04.878-19;

- Ha BCeX CTAHUMSAX 3aMEeHUTh KOMOMHHMPOBAHHbIE YJIEKTPOAbI HA JIEKTPOIHYIO Napy;

- BOBpeMs NpHoOpeTarh BhIlIeAIIee U3 CTPOSt 000pPyA10BaHHe 1JIsl CTAHLM, YTOObI He
ObLIO NMOTEPH JTAHHBIX B HAOIIOAEHUSAX JJIMTEJIbHbIA CPOK;

- obecreynTh cTAHHUI0 KpacHOTYPbHHCK NMOJMITHJICHOBOH IOCYIOM IS OTHPABKH
XCO:;

- obecieuuth cranuuu Kamenck-Ypanbckuii, Heppsinck u Huzknuii Tarna 3anacHbivu
Be/pamMu;

- obecmeunth craHuuo YeassOunck pacropom 3M  KCL pgasi  xpaHeHHs
KOMOMHHPOBAHHOIO YJIEKTPO/Ja, IIOKA He 3aMEHIJIM ero Ha JIEKTPOIHYIO Iapy.

HenTpanbsnoe YI'MC

Habmronenus npoBoaninch Ha 12 cTaHIMAX.
bamuyr (x-m) Bomnoso (x-M, k-en) Kanyra (x-m, k-en)  Koctpoma (x-M, K-¢)

Mocanbck (X-M, K-€11) [TepecnaBnb-3anecckuii (X-m)
[Ip-Teppacusiit b3 (x-H, k-ex, 3-ip) CMoneHck (x-M, k-¢) CricoeBo (Ps3anb) (x-M, K-C)
TBepsb (x-M, K-C, 3-TIp) Tyna (x-m, k-e1) Scuas [lonsana (X-1, K-ef, 3-TIp)

C ampenst 2022r. BO30OHOBMIINCH HAOMIOICHUS 32 KUCIOTHOCTBIO aTMOC(EPHBIX 0CAJIKOB Ha
craniuax Kamyra u Mocainbck.

Bce crannuu, usmepstomue pH, ocHaeHsl mpubopamu ¢ 2-Mst SIEKTPOAAMU, KPOME CTaHIINH
Bomogo.

Ha crannusx Bomoso, Kamyra, Koctpoma, Mocansck, CeicoeBo (Psizanp), Tyna or6op mpo6
TUTst i3MepeHust pH 1 Ha XUMHIO 0CaIKOB BBITIOJHSIETCS B OJTMH MTPOOOOTOOPHUK.

Crannusam Teeps u Tyna TpeOyeTcs 3ameHa npoOOOTOOPHBIX BeEp.

ITpo6s1 ocaakoB 4-x cranumii: [Ipuokcko-Teppacusiit b3, Cmonenck, Tseps, SAcnas [lonsHa
PETYISPHO HANIPABIISUTMCH JUISI XUMUYECKOTO aHanu3a B jaboparoputo ®I'BY «I'TOv».

[Ipo6s1 8 crannmii ananu3upoBauch B 1abopatopuu CKDOM Ilpuokcko-Teppacuoro b3.

B 2022 rony, comtacHo AHkeram, crneruainucramu YI'MC npoBeneHbl MHCHEKIIMU BCEX
cTaHUU, Kpome craniuu [lepecnaBnb-3anecckuil.

Pexomenayercs:

- Ha cTaHuMAX B0JI0BO 3aMeHUTH KOMOMHUPOBAHHBII JJIEKTPO/ HA JIEKTPOJAHYIO Mapy;

- 3aMEeHUTh NPo000TOOPHBIE Bepa HA cTaHuusaX Teepb u Tyua;

- cranuusim Bogaoso, Kaayra, Kocrpoma, Mocanabsck, CsbicoeBo (Psizanb), Tyna
npuodpecTu JONMOJTHUTEIbHO BeIPa AJIsl pa3leJbHOro oréopa npod (+2 3anacHpix);

- Ha cranuuud [Ipuokcko-Teppacubiii b3 3amMeHuTs npo60OTOOPHMKM HAa
pexomenayembie P/1 52.04.878-19;

- peryJisipHO MHCIIEKTHPOBATH BCE CTAHIIUH.

HentpanbHo-Yepnozemuoe YI'MC

Habnronenust mpoBoamuinch Ha 12 CTaHIUAX.
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benropon (x-m, k-e1, 3-1ip) BpsiHck (X-M, k-en) Bopouex (x-M, k-e1,)

Boponexckuit b3 (x-H, k-ex) I'psizu (x-M, K-e1) Kanau (x-m, k-en)
Kypck (x-M, k-e1, 3-T1p) JIunenx (x-M, K-e1) Open (x-M, K-e1)
Tam00B (x-M, K-€11) Crapsrit Ockon (x-M, k-ex)  Darex (X-M, K-€1)

Ha crannusax Kamay, Open usmepenue pH BeimonHsercs kapManHbiMM pH-MeTpamu,
HE PEeKOMEHAyEMbIMH BBy MajOi UyBCTBUTEIBHOCTH MPUOOPOB.

Ha cranuuun Open KoMOMHUPOBAHHBIN AJIEKTPOI XPAaHUTCS B BOZE, UTO SBISETCS HApyIIEHUEM
MHCTPYKILHUHU 1O IKCIUTyaTallHH.

Jnsa cranuuu benropon He mpuseneHo 3HadeHue pH auctuiuimpoBaHHON BOJbI, TpeOyeTcs
nocyna coracHo P/I 52.04.878-2019.

Ha cranuuun ®@arex nzmepenue pH npoBoauTcst Ha HeroBepeHHOM npubope. [lara nocneanei
nosepku 27.06.2019.

Ha cranunu Kanau nara nmociieiHei moBepKU HE yKa3aHa.

Ha cranmmsax benropon, bpsack, Kanad, Open oTcyTCTBYIOT 3anacHble poOOOTOOPHUKH.

Ha crannusx Boponexckuit b3, I'psa3u, Kanau, Kypck, JIuneux, Open, ®atex ordop npob Ha
XCO u K mpousBomurcs B 041H IPOOOOTOOPHUK.

Henenbubie mpoost ponosoii cranuun ['CA BMO Boponexckuii b3 perynspHo oTcbuiatorcst
B nabopatoputo ®I'BY «I'T'O» mist mpoBeAeHNST XMMHUYECKOTO aHaI3a, MPOOBI OCTATBHBIX CTAHIIUN
ananusupytorcs B KIIM30C ®I'BY «llentpansro-UepHozemuoe YI'MC».

Crnennanuctsl YIMC B 2022 rogy npoBenu HHCHEKIUIO cTaHIMi: bpsHck, Ockoin, Boponex.

Crannus Boponexckuit b3 mnpouncnekrupoBana cneunanuctamu HWY Pocrugpomera.

Pexomennyercs:

- 3aMeHUTb NOpTaTuBHbIA pH-MeTp Ha CTAalMOHAPHBIA € JJIEKTPOAHON NMApoil Ha
cranuusax Kamaay, Opeun;

- 3aMEeHUTh KOMOMHHMPOBAHHBIH 3JIEKTPO/ HA 2JIEKTPOHHYIO Iapy Ha cTaHUusAX: bpsHck,
I'psizu, JInneux, Tam60B;

- cranuuu: Boponexckmit b3, I'psasu, Kanau, Kypck, Jlunmeuk, Open, PDarex,
BBINOJIHAIOLIHE IPOrpaMMy Ha0II0AeHU I 32 XHMHYECKHM COCTABOM M KHCJIOTHOCTBIO 0CA/IKOB,
OCHACTUTH BTOPBHIM BeJAPOM VISl Pa3/1eJIbHOr0 0T00pa npod (+2 3anacHbIX);

- o0ecnieuuTh cranumio besaropon 3anacHbivMu BegpamMu M TpedyemMoii MoCcy10ii cOIIacHO
P/1 52.04.878-2019;

- obecnieyuTh craHuni Boponexckuii b3 npudopom mist m3mepennss pH Ha crannmun
cpasy nocJjie oTéopa npoosbl;

- IPOBOAMTH pPeryJsipHble MHCIIEKIMHU BCeX CTAHIUIA.

Yykorckoe YI'MC

HaoGmronenust mpoBoMIIKCh HA 2 CTAHLIMSIX.
AHagpIpb (K-€11) [leBek (k-ex, >-1p)

Cranuun AHazapipp U IleBek He MMeEOT MPOOOOTOOPHBIX YCTPOMCTB, Belpa 3aKperlieHbI
TPOCaMH.

Ha cranuuu IleBek Het 3amacHoOrO Beapa, nmocieanss nosepka pH-metrpa 05.10.2020.

Ha cranmuu Ananeips nsmepenus pH Bemonusrorcs nopraruBHeIM pH-MeTpom «Checkery,
HE PEKOMEHAyEeMOM BBUY MaJlOl 4yBCTBUTEIBHOCTH MpHUOOpa.

O06e cTaHUUU PEryasipHO WHCIIEKTUPOBAIUCH.

Pexomenayercs:

- Ha craHuMu AHaabIpb 3aMeHUTh pH-meTp «Checker» Ha cTaumoHapHbIid ¢ AByM#
3J1eKTPOJAMH;

- oOopymoBarb 00e CTAaHHUM TPOOOOTOOPHBIMM  YCTAHOBKAMH  COIVIACHO
PI1 52.04.878-2019;

- BOBpeMs NOBepPSTh NPUOOPBHI.
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Axyrckoe YI'MC

Habmronenus npoBoAnIKMCh Ha 8 CTaHLUSAX.
Henyrarckuii (x-m) JKuranck (x-m) Kiocrop (x-m) [onsipubrit (x-M)
Cynrap (x-M) Tuxcu (x-Mm) Yerbs-Moma (x-M) SkyTck (X-M)

T'onoBoii otuer u AHkeThl M3 YI'MC 32 2022 rox B PI'BY «I'T'O» He nmocTynaau.

[IpoOb1 ocankoB 7-TM CTaHIMKA PEryIspHO OTHPABISUIUCH HAa XUMHUYECKUH aHaiu3 B
Casnckyto nmaboparoputo OI'BY «Upkyrckoe YI'MCy». IIpoOsl cranimuu THUKCH OTHPaBISIINCH B
naboparopuio PI'BY «I'TO».

Pexomennyercs:

- peryJiipHO NPOBOAUTH UHCIIEKIMU BCEX CTAHLMM;

- IPUHATH MePbI N0 00eceYeHN 0 CTAHIIUM YCTh-MoMa TUCTH/IJIMPOBAHHOM BOIOI.
- CBOeBpeMeHHO oTnpaBasATh ['ogoBoii 0030p 1 Aukersl B ®I'BY «I'TO»
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2. AHAJIN3 COCTOsSAHUSA PABOT B AHAJIMTHNYECKHUX JJABOPATOPUAX

2.1 Xumu4yeckuii aHAJIU3 aTMOC(EPHBIX 0CAIKOB

Anamu3 mpo0 armocdepHbix ocaakoB B 2022 1, orOupaemblx Ui OINPEICICHHUS UX
MaKpOCOCTaBa, BHIMOIHAJICS B 11-TH pernoHalbHBIX XUMUYECKUX JIaDOPaTOpHUsIX.

Bce naboparopun npencrasnsaor B OI'BY «I'TO» momydeHHble pe3yabTaTbl XUMHYECKOTO
aHanu3a B BUAe TaOmuI 3amaHHOM ¢opmbl, paspadorannbie cneruamucramu OI'BY «I'TO» u
NPUCHIIAIOT JIaHHBIE IO JJIEKTPOHHOM mouTe. B Tabmumax mnpemycMoTpeHa monHas o0paboTka
pe3yapTaToB U MX KOHTPOJIb B COOTBETCTBMM ¢ TpeboBanusmMu PJI 52.04.186-89. A wuMeHHO:
aBTOMAaTUYECKU MOJCUET CYMMBI HOHOB, MTEPEBOJI ITOKa3aTeNIel B €MHUIIBI MT'-3KB/JI, aBTOMAaTHYe CKUN
KOHTPOITb aHAJIN3a 110 MOHHOMY 0aJlaHCy U MO AJIEKTPONPOBOAHOCTH.

Jlaboparopuu B roponax ApxaHrenbck, Biamuoctok, Kazans, Mypmanck, FOxxua0-CaxaanHck,
Ydaus COM (IIpuokcko-Teppachsiit b3) u ®I'BY «I'T'O» BEIMOTHAIOT MOJHBII XUMHYECKUI aHAIN3
aTMoc(hepHBIX OCaJIKOB o PJ1 52.04.186-89. Jlabopatopuu
OI'BY «bamxkupckoe YIMC», ®OI'BY «Mypmanckoe YI'MCy», ®I'BY «lIpumopckoe YIMCy»
u OI'BY «I'TO» ocounu u BHenpwiu P/] 52.04.167-2018.

Jlaboparopus B Mypmancke (PI'BY «Mypmanckoe YI'MC») anaausupyer npooObl
6-tu cranuuii ceoero YI'MC, ocymecTBisoux MecayHbld 0T0Op npob, u craHuuu MypmaHCK,
Ha KOTOpOM OTOMparoTCs MPOOBI €IUHUYHBIX OCagkoB. B oToOpaHHBIX MpoOax H3MEPSIIOTCS BCE
KOMITOHEeHThl. CymMMmapHasi OmIMOKa XHMHYECKOTO aHain3a aTMOC(EpHBIX OCAJKOB B OCHOBHOM
He mpeBbimaetT 5%. KadecTBO aHAIMTUYECKUX HM3MEPEHUN XWMHUYECKOTO COCTaBa arMoc(epHBIX
0CaJIKOB OLIEHHUBAETCS KaK yIOBJIETBOPUTEIBHOE.

JlaGoparopuss ®PI'BY «I'TO» BbINOJHSET XUMHYECKMH aHaau3 mnpod armocdepHbIX
ocaakoB 24-x cranumi, Bkwo4das 7 cranomii I'CA BMO, nocrynmapmmx ¢ TeppUTOpHH
8 YI'MC (¥Ypaabckoro, Ceepo-KaBkasckoro, Ceepo-3anaanoro, Cesepnoro, LlenTpaJjibHoro,
Hentpansno-Uepnozemuoro, Kpbimckoro, SIkyrckoro).HenenpHbie mpoObl IPHUCHIIAIOT 6 CTAHIINM,
nekaaabie mpoosl — 1 ctanums. C 17-Tu cTaHIui MOCTYMAIOT MPOoOBI 3a MecsIl. B oTroOpanHbIX mpobax
U3MEPSIIOTCS BCe KOMITIOHEHTHI. JJOMOMHUTENBHO B TPoOax u3MepsieTcs coaepxkanue uaka. CymmapHas
omunOKa aHanu3a He mpeBbimaeT 5%. KauecTBO aHAIUTUYECKUX H3MEPEHUN XMMHUYECKOTO COCTaBa
aTMOC(EpPHBIX 0CAIKOB OLIEHMUBAETCS KaK YIOBJIETBOPUTEIBHOE.

Jladoparopus B Kazanu (®PI'BY «YI'MC Pecnyb6auku Tarapcran») aHanusupyet npoobl
17 cranmuii, B TOoM umucjae 8-Mu cranuumi cBoero YI'MC, a Takike 4-X CcTaHUuii
OI'BY «IlIpuBoizkckoe YI'MC» u 5-tu cranuuii ®I'BY «¥Ypaasckoe YI'MC», orOuparoniux
MECSYHBIE MPOOBI aTMOC(EPHBIX OCAIKOB, M BBHIOIHACT ONpEACTICHUE XMMUYECKOTO COCTaBa Ha BCE
KoMIOHeHThl. CyMMmapHas omuOKa XHMHYECKOro aHainu3za He mnpesbimaer 5 %. KauecTBo
AQHAIMTUYECKUX M3MEPEHUN XUMHUYECKOI0 COCTaBa aTMOC(EpHBIX OCAJKOB OIICHMBAeTCAd Kak
YIAOBJIIETBOPUTEIIBHOE.

Jladopatopusi B Husknem Hosropone (PI'BY «Bepxne-Bomxkckoe YI'MC») BbinoJiHsieT
XMMHYECKUH aHAJIU3 MeCAYHBIX NMpod aTrMocdepHbIX ocaakoB 4-x craHuuii csoero YI'MC.
W3mepeHne conepkaHus KalbliMsl, MarHUS W JIONOJHUTEIBHO IMHKA BBINOJHSAETCA HA aTOMHO-
a0bCOpPOITMOHHOM CIIEKTPOMETPE B CMEXHOM naboparopuu. B naboparopuu
OI'BY «Bepxue-Bomkckoe YIMC» oTCYTCTBYET IUTaMEHHBIH ()OTOMETp, TOITOMY HE OMpeesieTcs
coJiepXKaHKe KajJusl U HaTpus B Mpo0ax 0CaJKOB, YTO HE MO3BOJISET BHIIOIHATH MOJHYIO IPOrPaMMy
Habmoneruit 3a XCO u OLIEHUTHh Ka4e€CTBO MPOBEJICHHOTO XMMHUYECKOTO aHaJM3a.

Jladopatopuss B Kypcke (®PI'BY «llenrpasbHo-UepHozemHoe YI'MC») BbINoJIHSIET
XHMUYECKUH aHAJIN3 HA BCe KOMIIOHEHTHI B MeCAYHBIX Mpodax armMoc(epHbIX ocaakoB 11-tu
crannuii cBoero YI'MC. AHanu3bl OONBIIMHCTBA KOMIIOHCHTOB BBIMIOJIHEHBI B COOTBETCTBUU
c P 52.04.186-89 «PykoBoACTBO 1O KOHTpOIIO 3arpsisHeHus armocdeps», dyactb 1,
(M., l'mnpomereonsnar,1991), kansiuii — mo PJI 52.24.403-2007 «MaccoBasi KOHIICHTPAIHS KaJIbIUs B
BOJIaXx. Mertoauka BBITTOJIHEHU S M3MEpEeHu TUTPUMETPUYECKUM METOJIOM
¢ TpusioHoM by, xectkocte — mo P 52.24.395-2007 «XKectkocTh BOAbl. MeToauka BBIMOTHEHUS
M3MEPEHUH TUTPUMETPUUECKUM METOIOM ¢ «TpuiioHoM by». CymmapHas ommdka XMMHYECKOTO aHaInu3a
B OCHOBHOM He mnpeBblmaer 5%. KauecTBO aHaIMTHYECKMX H3MEPEHUM XHMHMUYECKOIO COCTaBa
aTMoc(epHBIX 0CaJIKOB OLIEHUBAETCS KaK yAOBIETBOPUTEIHHOE.
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Jladoparopusi COM (®I'BY «llenTpasbHoe YI'MC») BbINOJHSIET XUMHYECKHI aHAIU3
MecCSYHbIX P00 armMochepHbIX ocaakoB 8-mu cranumii ceoero YI'MC. OnpeneneHre KaTHOHOB
npoBoaiT B jaboparopun OMIIB [IMCOI'BY «llentpansHoe YI'MC» meronom snekTpodopesa Ha
npubope «Kanens-105M»mo TTHJ] @ 14.1:2:4.137-98 (2009) u I[THIA @ 14.1:2:4.138-98 (2010).
CymmapHast ommOKa XMMHYECKOTO aHAJIN3a YaCcTO MPEBBIIIAa IOMyCTUMYIO, TIO9TOMY OIICHKA KadeCTBa
AQHAJIMTUYECKUX M3MEPEHUN XUMHUYECKOI0 COCTaBa aTMOC(EpHBIX OCAJKOB OIICHMBAeTCAd Kak
HEYJOBJIETBOPUTEIIbHAS.

Jladopatopuss B Yde (®PI'BY «bamkupckoe YI'MC»), ananusupyer mnpooObl
4-x cranuuun PI'BY «bamkupckoe YI'MC», orOuparomux MecsyHble HNpoObl aTMOC(HEpPHBIX
OCaJIKOB Ha XuUMHUYeckud aHanmu3. B maboparopum ocBoena wmetoauka P 52.04.167-2018,
IIPOBOJIUTCSL OIIPEJIEJIEHNE BCEX OCHOBHBIX KOMIIOHEHTOB XMMHUUYECKOIO cocTaBa. s onpeneneHus
HUTpaT-uoHa HeoOxoauMo npuolpecTH melkep. [Ipu pacyere OanaHca HOHOB OIIMOKAa B OCHOBHOM
He npesbImaet 5 %.

B na6oparopuun Casincka (PI'BY Upkyrckoe YI'MC») BhINOTHAECTCS XUMUUECKUI aHAIN3 B
nmpoOax arMoc(epHBIX OCAAKOB, TMOCTymawmmux ¢ 46-tu  cranmuii u3 6-tm YI'MC,
(®I'BY «3abaiikaIbcKoe YI'MC», dOI'bY «3anagno-Cudupckoe YI'MC»,
OI'bY «HpThILICKOE YI'MC», OI'bY «O0b-UpThILICKOE YI'MC»,
®PI'BY «Cpennecudupckoe YI'MCy», ®I'BY «Skyrckoe YI'MC»). Ha 4-X cTaHIMSIX OCYIIECTBIISIOT
HeleTIbHBIH 0TOOp mpo0, Ha 42-x OoTOMparOTCs MecsS4Hble MNPOObI. J(OMOTHUTENHHO MPOBOAUTCS
omnpenenenue  ¢ropunoB. CyMmmapHas  ommMOKa  XMMHMYECKOro  aHajiM3a B OCHOBHOM
He mpeBblmaeT 5%. KadecTBO aHANIMTHYECKUX HM3MEPEHUH XUMHUYECKOTO COCTaBa arMOC(EpHBIX
0CaJIKOB OLIEHHUBAETCS KaK yIOBJIETBOPUTEIBHOE.

Jlaboparopuss Bo BiaaguBoctoke (®I'BY «Ilpumopckoe YI'MC») ananmuzupyer mnpoObl
12  cranmmii, nocrymawmmx u3 4-x YIMC: ®I'BY «J/laabneBocTounoe YI'MCy,
®I'BY «Kamuarckoe YI'MC», «®PI'BY Koabimckoe YI'MC», ®I'BY IIpumopckoe YI'MCy,
Brioyasa 1 cranmuw 'CA BMO). U3 vux 10 cranmuii mpoBoasT oTOOp MECSYHBIX MPOO, OHA —
HEETbHBIX M OJHA CYTOYHBIX. B 0TOOpaHHBIX MpoOax ONpeAeNsIOTCS BCE OCHOBHBIE KOMIIOHEHTHI.
Cymmapnas omumbOka aHanu3a He npesbiimaer 5%. Jlaboparopus yuactByer B mporpamme EAHET.
JIOTIOJIHUTENBHO TPOBOJUTCS ONPENENIEHUE coaepkaHns HuHKa, B 2022r pe3yabTaThbl XHMHYECKOI0
aHaJn3a arMocepHbIX ocaakoB M kuciaoTHOcTH B PI'BY «I'T'O» mocrynuim ToJbKO 3a 7
MecsileB.

Jladoparopusi B ApxaHreibcke (PI'BY «CeBepnoe YI'MC») BBHINOIHSAET XUMHYCCKUU
aHaJIM3 B MECSIUHBIX MPobax aTMocepHBIX 0caaKkoB, 0TOOpaHHBIX Ha 14-Tu cranuusax ceoero YI'MC.
OmnpezeneHre HOHHOTO COCTaBa OCAIKOB (32 UCKIIIOYEHHUEM THAPOKapOOHATOB) MPOBOAMIOCH METOAOM
KanuJUISIPHOTO aneKkTpodopesa Ha npudope «Karesnp 104T»
o ITH/[ @ 14.1:2:4.157-2000 u ITHJI ® 14.1:2:3:4.282-2018. Ommbka XUMHYECKOTO aHAJIN3a HOHHOTO
cocTaBa aTMOC(epHBIX 0CaJIKOB B OCHOBHOM He TpeBbiIaeT 5%. KayecTBo aHaTUTHUECKUX N3MEPEeHUN
XHUMHUYECKOTO COCTaBa aTMOC(EPHBIX OCATIKOB OLIEHUBAETCS KaK YOBICTBOPUTEIIBHOE.

Jladopatopuss B IO)kno-Caxanuncke (®PI'BY «Caxanunckoe YI'MCy») BbInonHSET
XUMHUYECKHUI aHAIN3 B MECSYHBIX MP00Oax aTMOC(EPHBIX 0CAAKOB, OTOOPAHHBIX HA 3-X CTAHIIUSIX CBOETO
YI'MC. CymmapHas omuOka XHMHYECKOTO aHalu3a arMoC(epHBIX OCaJKOB B OCHOBHOM
He mnpesbimaer 5%. KadecTBo aHAIWTHYECKUX M3MEPEHUN XHMMHUYECKOIO COCTaBa arMoc(epHbIX
OCaJIKOB OLICHMBAETCS KaK Y/IOBIETBOPUTEIBHOE.
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Tab6auua 1 - Cincok MeTo10B, IPUMeEHsSIEMBbIX B JIA00paTOpusX NPHU aHaau3e nNpod armocdepHbIX ocagkos (2022 r.)

VYI'MC (HI/IY) OHpCI[eJI}ICMBIe KOMITOHEHTBI
NeNe | ropor, rae yaenbHas TUAPOKapOOHa-
/1 HaXOUTCA pH IPOBOJUMOCTb | CYIb(aThl XJIOpUIBI HUTPATHI ThI, KHCJIOTHOCTb | aMMOHHMII | HaTpuii KaJTHit KaJTbIHi MarHuit
nmabopaTtopuu
dI'bY PIT
«MypmaHckoe Pl 52.04.186- P/1 52.04.186-89,
1. VIMCy, 52.04.186- 89.11.4.5.1. ®P.1.31.2008.01724 1458, 1453 ®P 1.31.2008.01738 PJ1 52.04.167-2018.
89, 11.4.5.2.
r. MypmaHck
PA
OI'BY 52.24.367-
P/ | PO PII ) PI
g | (Bammmperoe | 5 o4 g | PO 52041861 55 04 186 | 52.04.186- | 2 P/ 52.04.186-89, 1 55 04.186- | M 02 2406-13 PJ1 52.04.167-2018.
YI'MC», 89 1452 89, 1m.4.5.1. 89, 11.4.5 4 89, 11.4.5.7 Pl m.4.5.8, m.4.5.3. 89 1.4.5.6
= Voo ,m.4.5.2. ,m.4.5.4. 457 | 85 04 186. , m.4.5.6.
89
OIBY - - - PII -
«IIpumopckoe PJ1 52.04.186- 52.04.186- | PJ1 52.04.186-89, PJ1 52.04.186-89, PJ1 52.04.186-89,
3. VIMC 52.04.186- 89 145 1 52.04.186- | 52.04.186- 89 1458 1453 52.04.186- 4510 14511
’ 89, 1m.4.5.2. P 89, m4.54. | 89,m4.5.7. ’ Tt 189, m4.5.6. e T
r. BnaguBoctok m.4.5.5.
dI'bY PIT
«llenTpansHoe PI : PIL PI ) : PII ITH ® 14.1:2:4.138- | TIHO @ 14.1:2:4.137-98
4. VIMCy, 52.04.186- P%;iff:;? 52.04.186- | 52.04.186- 52'0;9'186 PIS20A180-0 1 52.04.186- 98 (2010) (2009)
[Ipuokcko- 89, 1m.4.5.2. S 89, m.4.54. | 89,m4.5.7. i’ T 89, m4.5.6.
N m4.5.5.
TeppacHsrit B3
OI'BY PII
«CeBepHoe PJ1 52.04.186- . B PJ1 52.04.186-89, An. _
5. YIMCo, 52.04.186- 89, 1.4.5.1. IMHA ®14.1:2:4.157 — 2000 14.58.14523. ITHJ ©14.1:2:3:4.282 — 2018
89, m.4.5.2.
. ApXaHTeIbCcK
«I/IE)KFyE?:,KOG Pl PJ1 52.04.186- PIL PIL 52 01}11 86- | PJT 52.04.186-89 PIL PJ1 52.04.186-89, 11.4.5.10 52 2121403-
6. 52.04.186- o 52.04.186- | 52.04.186- on o > | 52.04.186- o T S
YIMC» 89, 1.4.5.1. 89, 1.4.5.8, 1.4.5.3. 95, MY ¢
89, m.4.5.2. 89,m4.54. | 89,m4.5.7. 89, m.4.5.6.
r. CastHCK m.4.5.5. Tpb
dI'bY PIT
«BepxHe- P PII PII P
7. Bomkeoe | 52.04.186- | PAOXOMIEO ) 5 04186 | s2.04.186- | 22O%1807 | PIS2A41R089, 1 55 04 186 ~ ~ PA32.03.156-89,
YI'MC», 89, 1m.4.5.2. P 89, m.4.54. | 89,m4.5.7. ’ T 189, m4.5.6. T
m.4.5.5.
r. H.HoBropog
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IIpooonscenue maoauyor 1

YI'MC, (HY), OmnpepensieMble KOMIOHEHTHI
NeNe roponu, riue yaelbHas THApPOKapOoHa-
n/m HaXOOUTCS pH MPOBOJMMOCTb | CYIb(aThI XJIOpUBI HUATpaThl | TbI, KUCIIOTHOCTD aMMOHMMU HaTpui Kanui KaJIbL1H Mar"ui
naboparTopun
®IBY PI
«CaxanuHckoe PJI ) P/ PI ) ) P i
8. YIMC> 52.04.186- P%;i‘f:;fﬁ 52.04.186- | 52.04.186- 52'();9'186 ?45?'341'11265 %9’ 52.04.186- | A 55.‘?4;.115(3)6 89, - B
r. FOxHO- 89, 11.4.5.2. 20| 89,454 | 89,n45T | 9.0, L3931 89 1456 210
CaxaJIMHCK s
OI'BY «I'TOw, PII PII
9. r. Canr- 52.04.186- Pg;i‘f';?& PI1 52.04.333-93 Plf[ 45?341'11365'%9’ 52.04.186- | TA 513.‘(‘)4;. 11%6'89’ PI1 52.04.167-2018
Tetep6ypr 89, 11.4.5.2. , LA 2. 20 -3 89 11.4.5.6. 210
PII
®TBY «I[4O Pl PII PII PII PI PII, P
10. VIMCy, 52.04.186- | PROORIS0 50 04186 | s2.04.186- | P2OLIS0T | PASZOAIBOM sy o 1ge. | PASZDLIBORO ) 55 24.403- | 5224.305-
r. Kypexk 89, 1.4.5.2. AT 89, n454. | 89,457 |0l 9.0, L2931 89 11.4.5.6. 210 2007 2007
Qﬁy‘%ﬁﬁc Pl PJT 52.04.186- v PIL 52 01211 86- | PJT 52.04.186-89 PIL PJT 52.04.186-89
(T I, 52.04.186- | oo 52.04.186- | 52.04.186- 89 aig | 52.04.186- asi0 ITH/® 14.1:2:4.135-98
PCTaD, | 99 1n1.4.5.2. LA 089 14,54, | 89, m4.5.7. ’ f1.3.9.9. 89, 1.4.5.6. .49
r. Kazanp m4.5.5.

[Ipumeuanue. 1. B Tabnuue | npuBeaeHBI JaHHBIC, TOIYYSHHBIC U3 JIA0OPATOPHUI C pe3yIbTaTaMH BHEITHETO KOHTPOJIsA. B Tabnuiie 1 BoIaeeHbI
METO/Ibl, He PeKOMEeHA0BaHHbIe K IPUMEHEHHIO [T XMMUYEeCKOro aHaim3a arMmocdepHbix ocankos (P 52.04.186-89, u. 11, ru. 4,).
2. Jlaboparopuu ®I'BY «Mypmanckoe YI MC», «bamkupckoe YITMC» u ®I'BY «I'T'O» ocBonnu u BHenpunu P/] 52.04.167-2018.

Ta6auna 2 - Cnucok ucnoJibdyeMbix peakTuBoB U ['CO 17151 XUuMHYeCKOro anajau3a arMmocgepHbIx ocaakos (2022 r.)
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YI'MC (HI1Y), ropox, rae HaxomuTcst 1aboparopust

Q ) Q g Y i S 5 X
é? 2 2 g« 5 § % S 3 % £ = 20 %
Yo T X = & g 5 a .2 2 £ _E e 8 £ 5 g
P o gi% g £ o g £33 a A x5 @f% %i@ g% 2z B ar 8
CaKTUBBI 5§ &QE 5O & S0 & £9 QQE £9E SO = & o Eg £>:
= 28 | Z2> =2 E o 2 S =28 | 829 o | 238 | B
T > = RE . - £ 3 = = SER TE O QL & > S 8% | o g &
& @ =y "= v > B > > 5 & o oo =R @ EC | REE
= > o > > m > [da} < in > 3 — > = O % %
ERC) [ i N A oo e RN o i 5 £ 5
o — I~ —~ — S ) — ~ 3 o
S (S S S =) = S/ A
pH
CTammapr-THIPLL | 15053 1 | 702023 | 102023r | 0 2018k - 202027r | 102023r | 102023t | 202017r |m02023rn | 103218
pH-meTpun ) ) ) ) ) ) ) ) 10 2024r.
KamnbpoBounsie
pactBopsl Hanna ) i i Ao 2023r ) i ) ) ) )
Kaﬂ““;éﬂé){?/“m’m’ 710 2023 1. 710 20221 110 2025¢ 710 2017r. 110 2025¢
5 0
VieabHas 3JeKTPUYecKas HPOBOIUMOCTD
I'CO VYOIl 4 1o 20251 1o 2025r 1o 2018r. o 2023- 1o 2024r mo 2023m. 1o 20251 1o 2017r. - -
I'CO VY3II 5 1o 2024 no 2025 - Jo 2025t 1o 2017r.
Kanmﬁ;;né)g/ljcmnﬁ, 10 2023 1.
Cyabdartsl
Bapwmii xmopucTsiit 102023 1. _ 10 2024r. 10 2023t 10 2q(.)23r - 10 2024r | mo 2025t | mo 2017r. | mo 2022r 10 2025t
DTUIEHIIHKOMD 7102022 1. ~ 702022 | 10 2020r “2%3310 - 102023r | 10 2022r - 710 2021 -
Imunepuna - - - - - - - - 1o 2017r. - 1o 2025r.
I'CO cynbdara 102025 . J0 2026r. 10 2024r. 10 2019r. 1o 2024r J0 20251 710 2023r | nmo 2026r. | mo 2024r. | mo 2022r. 10 20251,
Kucora conmas 10 2031r Tlo 2030 Tlo 2031

CTaHIAPT-TUTP

CraHmapT-TUTp CepHas

kucinora (0,1H)
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Ta6auna 3 - Cnucoxk o0opy10BaHusi JIaOOPaATOPHii, BHITIOJHSIOIIMX XUMHYECKUI aHau3 aTMocepHbIX ocaakoB (2022 r.)

= g “ 8 s & § = Q
> A = [3) ) ¥ N = ) o) (5] (5] Q = . o o o
%8 %x"é %5% g?, ax“g %i% %5‘22’ %x"é.a ééé %x‘m ES% >,F°6
Cpezncta 55 80 |BREQE| Z& 20 & ZE0E |REQEE|RECTEREEE BrECs 23 ¢ EE
M3MepeHuit = o> U= 5 E == 5 ¥ Y =SS D25 & p:§9§ CESEE CEeRS| S EZE™ @ e g = B
p T A SC & g &8 > TEC S ECes |gSC=%|8sC S 58 g4 55 o E
= = E — = > ¥ < =~ >‘ [5) >‘
= » > g 2>’. e > o H S>> M s> 50 > o % o= < > > T =t
= E = T = S R S [ S < E @) Sl 2 §3 = <
O ¥ — ¥ ¥ v —
& & = &
KOK-3
K®K - - - VX142 Ig‘;gg'f - - - - i %2553)
(2004)
Honomep AHNOH AHHNOH- AHHNOH- METTLER pH-metp AHHNOH- | AHUOH | «AHMOH
(pH-Metp) 4100 pH('Zlg ;)61;/11/1 H'(IZ%()llg/l)H’ 265001(; 4110 4100 TOLEDO HI 9125 7020 4100 4120 3K_CEIOECT
Turparop 2013 2008 2006 $220(2012) | mopr (2019) |  (2003) (2015 2015
(2007)
Kome. | HANNA AHIOH MAPK. | AHUOH [ AHHOH- |\ o T o o HIog308 | AHVIOH- | AHHOH | «AHWOH | HI2315
o EC 215 4100, 603 (2014) | 410A | 4120,4100 2014) (2010) tomn2008r | 7051 4120 4102 (2018)
P (2009) (2018) (2000) | (2007, 2015) PT, (2013) (2015) (2015) «Hanna»
AAC . AAC
Aac | iCE-3000 B KBAT- ] (KBAHT- | ShimadzuAA | KBAHT-Z- oo | A o | KBAHT-
(2009) o4 2MT» -6200 (2009) | DTA (2003) 2018 | (2016) 2AT -
2021) (2014)
Hurpa-
nor | oo | ] ] Mo | mAX2 | ShewoodM- | K®K-3 ] Tomep ] ]
2008) (2013) (1984) 410 (2011) 2010r- WT-1201
(2016)
Cnekrpod
UNICO UNICO Crexrpod
Criextpo 2100 | UNICO 1201 ] ] oS ot UNICO B-1100, | S0 | UNICO | Moo
(poromerp (2010) ’ 2100 (2013) 2019r (2015) «I3- | 1553008
(2008) (2012) (2005) (2010) 5400BW» (2019) ’
(2013)
Xpomaro «Craiiep-
K )
rpagus, ICS-900, la(;l 4631}5 A», 2 mr. ) ] ) ] ) ] «Ifggij[t
anekTpodop (2009) 201 91’_ (2008, 2016
e3 2012) (2016)

Ipumedganus— 1. CBegenns nomydeHsl u3 matepuanos mnpu nposeneHnn BHEIITHEI'O xorTpoms B 2022 romy.
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2.2 BHyTpeHHHM KOHTPOJIb TOYHOCTH Pe3yJibTaTOB U3MepeHuid 3a 2022 roj

B 2022 roxy pe3ynbTarhl 10 BHyTPEHHEMY KOHTPOJIIO TomydeHsl U3 11 maboparopuii, peryinspHo
AHAUTM3UPYIOIINX MTPOOBI aTMOCPepHBIX 0caakoB ceTr MoHuTOopuHTa XCO Pocruapomera. O600meHs
C/IeNIaHBbl 110 JaHHBIM BHYTPEHHETO KOHTPOJIS, BBIITOJHEHHOIO B pErHOHANIBHBIX JlabopaTopusx B 2022
rofy.

Hwxnnii Hosropon (PI'BY «Bepxne-Boskckoe YI'MC»)

Pe3ynbrarel BHyTPEHHETO CTATUCTUYECKOTO KOHTPOJS KayeCTBAa aHAIMTUYECKUX H3MEPEHMI
XMMUYECKOTO COCTaBa aTMOC(HEPHBIX OCAJKOB IOy IPEACTABIEHBI Ul XJIOPUA0B, THAPOKapOOHATOB,
pH u yaenbHO# JeKTpUYecKoi MPOBOJUMOCTH, CYlb(haToB, HUTpaToB U amMmmoHus. Ilo cynbdaram,
HUTpaTaM ¥ aMMOHHIO TPHUBEICHBI T'PaAyUPOBOYHBIE TpapuKH W TaOMUIBI C pe3yJabraTaMu
CTAOUIILHOCTH I'PalyMPOBOYHBIX XapaKTEPUCTHUK.

Pesynprarel KOHTPOJIA IO NIEPEYNCIICHHBIM KOMIIOHEHTaM yI0BJIEeTBOPUTEIbHbIE.

Pe3ynbTarbl KOHTPOJIS M TPagyupOBOYHbIE I'padUKU MO KaJbLUIO ¥ MarHuio MpeaCcTaBlICHbI
C pe3yJbTaTaMy BHEIIHEro KOHTpoJs. HeT ganHbIX 1o HaTpuio U Kanuto. Heo6Xoaumo mpeacTaBisaTh
JTAaHHBIE 110 BHYTPEHHEMY KOHTPOJIIO IIO BCEM U3MEPSIEMBIM KOMIIOHEHTAM.

Apxanreabck (PI'BY «CeBepHoe YI'MC»)

BHYTpeHHI/Iﬁ KOHTPOJIb Ka4€CTBa aHAJIUTUYCCKUX I/I3MepCHI/Iﬁ KOMIIOHCHTOB B aTMOC(l)epHLIX ocaagkax
OpOBEACH B  YCIOBHSX MOBTOpsieMOCTH. M3MeEpeHuMe KOHUEHTpPALMHA aHUOHOB U  KAaTHOHOB
B aTMOC(EpHBIX 0Ca/IKaxX (32 UCKIIOYCHUEM THAPOKapOOHATOB) BBHITOJHEHO METOAOM KaIMJUISIPHOTO
anekTpodopesa. [Ipencrasnen Ortuer 0 rpagyupOBKe o METOJY:
D:\Kanens\Elforun\Meronbr\katnons.mtk ¢ anekrpodopeorpaMmmamMu U TpagydpOBOYHBIMU
rpadukaMu s aMMOHWSI, KaJIvsl, HaTpHsl, MarHus, kanpius. [lo-mpexHemy, kak u B 20211, HET JaHHBIX
110 pH u yensHOM 371€KTpOIPOBOIHOCTH.

Pesynbrarel  KOHTpOJISE 1O TIONYYEHHBIM JaHHBIM B IIEJIOM  OIIGHHWBAIOTCS  Kak
YAOBJIeTBOPHUTEJIbHbBIE.

BaaguBoctok (PI'BY «IIpumMopckoe YI'MC»)
Her nanHbIX

Kazanp (PI'BY «YI'MC Pecnyboanku Tarapcrany)

PeBy.HI:TaTBI BHYTPCHHCTO CTATUCTHYCCKOTO KOHTPOJA Ka4€CTBAa aHAJIMTHUYCCKUX I/I3MepeHlflﬁ
XUMHUYECCKOI'0O COocCTaBa aTMOC(bCpHI)IX O0CaAKOB NPCACTABJICHBI B J3JICKTPOHHOM BHJAC II0 BCEM
KOMITOHEHTaM 110 (hopme 3a ro/.

[IpencraBieHsl rpayupOBOYHbBIE TPaQUKH A1 aMMOHUS, Cylb(}aToB, HUTpaToB. OnpeneneHue
KaJlbliysd, Mar"Hus, HaTpusa u KaJins IIPOBOAUTCA Ha OMUCCHUOHHOM CIICKTPOMCTPC
¢ MHAYKTUBHO cBs3aHHOM T1azmoit iICAP 7200 Duo. ['paxynpoBka nprubopa BRIMOTHAETCS KaXIbIH pas
nepe/l Ha4aJloM aHaJlu3a.

Pe3ynbrarsl KOHTPOJIS Y10BJIETBOPUTEIbHbIE.

Kypck (PI'BY «llenTpanbHo-YepHozemuoe YI'MC»)

[IpencraBieHbl JaHHBIE [0 BHYTPEHHEMY CTaTHCTHMYECKOMY KOHTPOJIO  KayecTBa
aHATUTUYECKUX HM3MEPEHUH XUMHUYECKOr0 COCTaBa aTMOC(EpHBIX OCaJKOB 3a IEPBOE U BTOPOE
MOJYTOJe W TPaJyHpOBOYHBIC TpauKH UIi aMMOHUS, CyAb(paroB, HUTPATOB, HATPUS M KaJHs,
pe3ysIbTaThl KOHTPOJSA XOJIOCTBIX MPOO IpH OINpENeNeHUH HOHA aMMOHMsS M HUTpar-uoHa. Her
PE3yJIBTaTOB U3MEPEHUM YIEIbHOM JJIEKTPUYECKON IIPOBOIUMOCTH.

Pesynprarel KOHTPOJIA IO IEPEYNCIICHHBIM KOMIIOHEHTaM yI0BJIeTBOPUTEIbHbIE.

Mypmanck (PI'BY «Mypmanckoe YI'MCy»)
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[Tomy4yeHsl pe3yapTaTsl BHYTPEHHEIO KOHTPOJISI KauecTBa AHAIMTHYECKUX HW3MEPEHUI
XUMHUYECKOTO COCTaBa arMOC(epHBIX OCAJAKOB B DSJIEKTPOHHOM BHJE. Pe3ynbrarsl H3MepeHui
CTaHIAPTHBIX pacTBOpPOB JUISL IIOCTPOEHUS rpagyupOBOYHBIX XapaKTEepUCTUK
U TPagyupOBOYHbIC TPaPUKH IJIi AHHOHOB M KaTHOHOB IPEJICTABICHBI C PE3yIbTaTaMi BHYTPEHHETO
KOHTPOJIS.

Pe3ynbrarel KOHTPOIIS B LIEJIOM YA0BJIETBOPHTEIbHbIE.

IIpnokcko-TeppacHbiid b3 (PI'BY «IlenTpajabHoe YI' MCx»)

[Tonydensl pe3ynabTaThl BHYTPEHHETO KOHTPOJS KaueCTBA AHAIUTUYECKUX HW3MEPEHUH
COJIepKaHUsI MOHOB aMMOHHUS, CyJIb(})aToB, XJIOPUAOB, HUTPATOB, TMAPOKApOOHATOB, HATPHS, KaJus,
KaJIBIIMS U MarHus, BEJIMYMHBI pH, yaeTbHON 3JIEKTPpUYECKOM MPOBOIMMOCTH B aTMOC(EPHBIX 0CaIKax
B BUJIC TaGJII/II_I OHepaTI/IBHOFO KOHTpOHSI HOBTOp}IeMOCTI/I, KOHTpOJI)I TOYHOCTHU MU XOJIOCTBIX Hp06.
['pagynpoBouHbIe TPApUKH TPUBEICHBI.

Pe3ynbrarsl KOHTPOJIS 1O MPECTABICHHBIM IaHHBIM YA0BJIETBOPHUTEIbHbIE.

Cankr-Ilerepoypr (PI'BY «I'TO»)

PeBy.HBTaTBI BHYTPCHHCTO CTATUCTHYCCKOT'O KOHTPOJIA Ka4€CTBAa AHAJIMTUYCCKUX I/I3MepeHI/II‘/1
XUMHYECCKOI'0O COCTaBa aTMOC(l)epHI)IX OCaJIKOB I10 BCCM KOMITIOHCHTAM IMPCACTABJICHLI B 3JICKTPOHHOM
BH/JIC TI0 TIPEIOKEHHOU popme.

['pagyupoBouHbIe rpad Ky TOCTPOEHBI IO BCEM KOMIIOHEHTAM I10 TpeiaraeMoi ¢hopme.

[TpencraBieHbl pe3yabTaThl: aHAJIH3a XOJOCTHIX Ja00PAaTOPHBIX MPOO; KOHTPOJIA CTA0MIBHOCTH
I'palyMpOBOYHON XapaKTEPUCTUKHU; KOHTPOJISI TOYHOCTH; KOHTPOJIS TOBTOPSEMOCTH.

Pe3ynbrarel KOHTPOJIS YIOBJIETBOPUTEIbHbIE.

10:xH0-Caxamunck (PI'BY «Caxaannckoe YI'MC»)

Pe3ynbrarel BHyTPEHHETO CTATUCTUYECKOIO KOHTPOJIS KaueCTBA AHAIMTHYECKUX H3MEPEHUH
XUMHYECKOTO COCTaBa aTMOC(EPHBIX OCATKOB 110 BCEM KOMIIOHEHTaM IPEACTABIEHBI B AJIEKTPOHHOM
Buje. ['pagynpoBouHble TpaQUKM HOCTPOEHBI A KAaTHOHOB U CYib(aT-MOHOB, HUTPAT-HOHOB
¥ aMMOHMS 110 Ipey1araeMoi opme.

IIpuBeneHsl NaHHBIE IO KOHTPOIK TOYHOCTU BEJIWYMHBI pH M yIenpbHOM 3IIEKTpUYECKON
IIPOBOJUMOCTH ISl JUCTHUIUINPOBAHHOM BOJBL. Pe3ynbrarsl KOHTPOIIS Y10BJIETBOPHTEIbHbIE.

Casnck (PI'BY «Mpkyrekoe YI'MC»)

[TonydeHbl 1aHHBIC IO BHYTPEHHEMY CTAaTUCTUYECKOMY KOHTPOJIIO KaueCTBa aHAJUTUYECKHX
M3MEpPEHN XMMHUYECKOTO COCTaBa aTMOC(EPHBIX OCAIKOB 32 IIEPBOE M BTOPOE MOIYTOIHE.

Pesynbrarbl mpencTaBiIeHB: B BHAE TAOMUI] CTAaTHCTHYECKOTO KOHTPOJIS TOYHOCTH,
BHYTPEHHETO KOHTpOJS 1Mo TpeOyemoil ¢opme; cTaOMIBHOCTH TpaJyHpOBOYHON XapaKTEPUCTHKH;
rpajyipoBOUHble TpapuKd Ha Cynb(aTbl, HUTPAThl, AMMOHMW, HATPHM, KaIMi W KaJbLUi.
['pagynpoBouHbIe TpadUKH MPEACTABICHBI IO TpeOyeMoii (hopme It BCeX KOMIIOHEHTOB.

Pesynbrarsl KOHTPOJIS 1O MPEICTABICHHBIM JaHHBIM YA0BJI€TBOPHTEIbHbIE.

Yda (PI'BY «bamkupckoe YI'MC»)

[TonmyueHsl pe3ynbTaTbl BHYTPEHHEIO CTATHCTUYECKOTO KOHTPOJS KayecTBa aHAIMTUUYECKUX
M3MEPEHH XUMHUYECKOTO COCTaBa aTrMOC(HEpHBIX OCaJKOB 1O aMMOHUIO, THApOKapOOHaTaMm,
xnopnz[aM, HI/ITpaTaM, cym,(baTaM, MAarHvr, KaJlbIIMIO, KaJIMKI0 H HanI/IIO B BHUIC Ta6J'H/IH
1 TPayMPOBOYHBIX TPaUKOB.

Pesynbprarhl KOHTPOJIA MO MPEACTABICHHBIM IaHHBIM Y0BJI€TBOPHUTEIbHBIE.

2.3 BHelIHMiA KOHTPOJIb TOYHOCTH Pe3yJIbTATOB U3MepPeHU i

B 2022 rony ObuT IpoBeAE€H BHEUIHUI KOHTPOJIb KaueCTBA M3MEPEHUM XMMHYECKOTO COCTaBa
aTMoCc(EpHBIX OCAJKOB C UCOIb30BAaHUEM CUHTETUYECKON MPOObI JOXKIS ISl OPEAeSICHUSI OCHOBHBIX
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KOMITOHEHTOB aTMOC(EpHBIX OCAJKOB: CyIb(paTroB, HUTPATOB, XJOPUIOB, aMMOHHUS, HATpuUs, Kalud,
KaJdblMsl U Mar"us, a Ttakxke pH W yaenapHON 3leKTpUYECKOW MPOBOAMMOCTH. Y4yacTBoBaau 10
Jaboparopuii  Pocruapomera. JlaGoparopum IlentpanbHo-UYepnozemunoro m IIpmmopckoro
YI'MC yuyacTusi He NPMHUMAJIH.

CornacHo «MHCTpyKUMH U1 TPUTOTOBJICHUS] KOHTPOJIbHOM TIpoObl 2022 T.»» peKOMEHI0BaHO
MOJyYEHHYI0 KOHTPOIBHYIO TPo0y paz6aBuTh B 10 pa3. i1 3TOro mUmeTkoil ¢ 01HOM METKON 0TOOpaTh
50 ¢M®, mepenuTh B MEPHYIO K00y BMECTUMOCTHIO 500 ¢M? U JIOIUTH 0 METKH JUCTHILIMPOBAHHOM
BOJION.

B mpurotoBieHHOM pacTBOpPE HM3MEPHUTh KOHIIEHTPALUHU CyIb(aToB, XJIOPUIOB, HUTPATOB,
THJIPOKapOOHATOB, aMMOHUS, HaTpuUs, KaJUs, KalblHs, MarHus, pH U yIenpHyI0 3JIeKTPUYECKyIO
IIPOBOIMMOCTh HE MeHee 3-X pa3. 3anonHuTh Tabmunel | — 4, npuBeneHHsle B MHCTpykiuun
[0 TPUTOTOBICHUIO KOHTPOJIbHOW TMpoObl. Pesynmprarel u3mepeHuit BHecTu B Tabmumy 1.
B tabnunax 2 u 3 npuBecTH CBEACHHUS O MPUMEHSEMbIX MEeTO/1aX, Mpudopax U peakTuBax. B tabmuue
4 — pe3ynbraThl M3MEpPEHHI pabouMX CTAHAAPTHBIX PACTBOPOB JJISI TOCTPOEHUS TPayHMPOBOUYHBIX
rpaduKoB ¥ rpajyupoBOYHbIE I'paduKH JUIs Cyab(aToB, HUTPATOB, AMMOHUS, HATPUS, KaJINs, KaJIbLUA
M MarHus, a TaKke BenuuuHbl pH, yaenapbHOM 3ieKTpUyYecKod MPOBOAMMOCTH  MPOOBI
1 JUCTUIUIMPOBAHHOM BOJBI.

[Tpu BbIMONHEHUH U3MEPEHUI COCTaBa KOHTPOJIBHOM MPOOBI B OCHOBHOM MCMONIb30Banch MU
u3 PJ1 52.04.186-89 u P/1 52.04.167-2018.

Pesynprarel m3MepeHu KOHTPOJIBHOW TPOOBI MpHBEIEHBI B TaOmuIle 5 M Ha PUCYHKE 2.
B Ttabnuie 5 >XKUpHBIM HIPU(PTOM BBIJIEICHBI 3HAUEHUS, ONpPEACJICHHbIE C TMOTPEIIHOCTHIO BHIIIE
nonyctumoi. Ha pucyHke 2 criiomiHast KpacHasi JINHUS — 3aJaHHOE 3HAYEHUE, 3€JIEHbIE U CHHUE JINHUN
- TPAHHULIBI IOy CTUMOM MOTPEIIHOCTH /711 KQXKI0T0 KOMIIOHEHTA.

Benuuuna pH wu ynenbHas siekTpuueckas NPOBOAMMOCTh 3a/aHbl HE ObUIM. 3HAYCHUS
pH nuctummpoBaHHO# BO/IBI, KOTOpast UCTIONb3yeTcs B Jadboparopusx YI MC, u mudpoBaHHOM TPOOBI
IIPUBEJICHBl HA PUCYHKE 3a. 3HAYEHHUE YAEIbHOU IEKTPUUYECKON MPOBOAUMOCTU JAUCTUIINPOBAHHOM
BOJIbl — Ha pUCYHKe 30.

Cyabgatsl. OnpeaenuTh KOHIIEHTPANNIO CyIh(aToB B TPAHMIIAX JTOITYCTUMOU MOTPEITHOCTH
yaainochk cemu jaboparopusim. B maboparopusix Caxamuackoro (FOxHo-Caxanmunck), MUpkyTckoro, u
Bepxue-Bomkckoro YI'MC coaepkanue cynb(aroB B KOHTPOJBHOM MPOOE 3HAYUTEITBHO HUXKE
3aJaHHOTO 3HaueHus (PUCYHOK 2a).

Xaopuasl. CeMb s1aboparopuii B OCHOBHOM CIIPaBWIIMCH C 33JlaHueM. V3mepeHHoe 3HaueHue
KOHIIGHTpAIlMM XJOPHAOB HUXKE 3aJaHHOTO ObUIo ompezeneHo B jaboparopusix CaxaduMHCKOTO U
Hpkyrckoro YIMC. B naboparopun Mypmanckoro YIMC KoHIEHTpauusi XJIOpUaa IMpeBbICHIA
3alaHHoe B 2,5 paza. (pucyHOK 20).

Hutparbl. Konnenrpaiuio HUTpaTOB B I'paHUIAX WM ONHU3KO K TpaHUIAM JOMYyCTHMOMN
MOrPEMTHOCTH y1aJI0Ch ONPEACIIUTh B naboparopusix OI'bY «I'TOvp,
OI'bY «YI'MC Pecny6onuku TarapcTtany, OI'bY «MypmMmaHcKoe YI'MCp,
OI'bY «lenrpanbnoe YI'MC», ®I'BY «CeBeproe YI'MC», ®I'BY «bamxkupckoe YIMOC».
Pesynbrarel M3MepeHHii HUTPATOB, MOJMy4YeHHBbIC B saboparopusix OI'BY «Caxamunckoe YIMCy»
(FOxno-Caxanunck), ®I'BY «Mpkyrckoe YIMC» u ®I'BY «Bepxue-Bomxckoro YI'MCy Huxe
3aJJaHHOTO 3HaueHus (PUCYHOK 2B).

AmMmonmii. Tonmpko uyeTbipe naboparopuu u3 10-TM TOKa3anau YIOBIETBOPUTEIBHbBIE
pe3ybTaThl TIPU OIPENCICHINH MOHA aMMOHUs. (pucyHOK 2T1). B mabopatopum Ceepnoro YIMC
M3MEPEHHOE COAEpKAHWE aMMOHMS BBIIIE 33JaHHOrO 3HadeHus Ha 17 %. Pe3ynprarsl OCTaIbHBIX
nabopaTopuii onpeae uu KOHIIEHTPALKI0 aMMOHUS B KOHTPOJIBHOM Mpo0e HIKe 3aJaHHOM.

Kanmii. 3HayeHus KOHLEHTpauuu Kajiusg, OnM3KMe K  3aJaHHOMY  3HAUEHUIO
B KOHTPOJIbHOI Mpo0e, MOTyYHIH HIECTh JTa0opaTopuii U3 IEBATH yUaCTBYIOIIUX. DTO J1a00paToOpuH:
OI'BY «ITO»;, ®IBY «YI'MC Pecnyonuku Tarapcran», ®I'BY «Mypmanckoe YI'MCy,
OI'BY «llenrpamsnoe YI'MC»; ®I'BY «Ceepuoe YIMC» um ®PI'BY «Bepxuae-Bomxckoe YIMC»

(pucyHoOK 21).
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Harpmuii. C ompeneneHnemM HaTpus B Tpenenax WM OMM3KO K mpenenam OOHapy KEHHS
copaBwiuck Tosbko JBe Jsaboparopun: PI'BY «ITO» u OI'BY «llenrpansHoe YIMC».
B naGoparopun OI'BY «bamkupckoe YI'MC» copepkaHue HaTpus B KOHTPOJBHOH TIpoOe
npUOIU3NTENBHO B 1,5 pa3a Bblle 3aJaHHOIO 3Ha4eHHs. B ocTanbpHbIX 1a00paTopHsIX KOHIEHTpalus
HaTpHs B IIPOOE orpeiesieHa HUKe 3aJaHHOTO 3HaueHUs! (PUCYHOK 2K).
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Pucynok 2 — Pesynsrars! BHenTHero kKoHTpons 2022 rona B 1a00paTopusix:
1 -  OIBY «I'TOw; 2 -  O@IBY «YI'MC  Pecnybomuku  Tarapcrany;
3 — OIBY «Caxamunckoe YI'MC» (IOxno-Caxamuuck); 4 — @I'BY «Upkyrckoe YIMCy;
5 — @IBY «Mypmanckoe YIMC»; 6 — ®IBY  «lenrpamsHoe YI'MCy;
7 — ®IBY «CeBepoe VYIMCy»; 8 — O®OIBY «llenrpamsHo-UepHozemuoe YI'MCy;
9 — @IbY «IIpumopckoe VYIMC», 10 - @IBY «bamkupckoe YI'MCy;

11 — ®I'BY «Bepxne-Bomxkckoe YI'MCy.

Kanbuuii. Cogep:kanue Kajablusi B KOHTPOJIbHOU Mpobe ONU3KO K 3a/laHHOMY 3HAYEHHIO B
IpaHUIaX JOMYyCTUMOW TMOTPEIIHOCTH OBUIO OmpefeseHo B IIecTd Jjaboparopusix. B
OI'BY «Caxamunackoe YIMCy (FOxno-Caxannnck) u «Bepxue-Bomkckoe YIMCy» uzmepenHoe
3HaYeHWe B 2,5 pasza HIKe 3alaHHoro, a B jJaboparopun @I'BY «I'TO» koHIEHTpaIus KaJIbIHs
BBIIIIE 33JJaHHOTO 3HaYeHus B 1,5 pa3a (pucyHok 23).

Maruuii. Yetsipe u3 necsaTu 1adOpaTopuii CMOIVIM OINPEACIIUTh COJIEpP)KaHHEe MarHusi B
KOHTPOJIbHOM mpo0e B TIpaHMUAXx WIM OJM3KO K TIpaHUIAM JOMYCTUMON MOTPEUIHOCTH:
OI'BY «YI'MC Pecniybnuku Tarapcran»; ®I'BY «entpansnoe YIMCy»; ®T'BY «CeBeproe YIMCy,
®I'BY «bamkupckoe YITMC» (PUCYHOK 2K).

ITo nanabIM nabopaTopuii U3MEpEHHOE 3HAUCHHE BeIMUMHBI pH B TUCTUINIMPOBaHHOM BOjie
B OCHOBHOM Haxoqwiack B mpexaenax 5,5 — 5,9 (pucyHok 3a), 4YTO COOTBETCTBYET
I'OCT P 58144-2018 (cm. IIpumeuanue).

B xoHTponmpHOW mpoOe TO pe3yibTaraM H3MEpPEeHHH B OOJBIIMHCTBE J1a0OpaTOpHid
Pocrunpomera 3nadenue BenuuuHbl pH, B ocHOBHOM, Bbime 5,0 U ONM3KKM K PaBHOBECHOMY
3HaueHuto. bonee Bricokue 3HaueHus pH onpenenenst B nabopatopusx OI'BY «Upkyrckoe YTMC»,

OI'BY «lenrpansaoe YIMCy», ®I'BY «Cepeproe YI'MCy», ®I'BY «llenTpansuo-Uepaozemuoe YIMCy»
u OI'bY «Bepxue-Bomkckoe YITMCy»

ITomyueHHble pe3ynbTaThl MOKa3aau, 4yTo pH AMCTUIUIMPOBAHHOM BOABI HE OKa3bIBAET
CYLIECTBEHHOTO BIMsHUSA Ha pH KOHTpOIbHON TIPOOBHI.
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Pucynok 3 — a) 3nauenust pH KoHTpOIBHOM MPOOBI ¥ TUCTHILIMPOBAHHOMN BOJIBL; 0) YACTHHOM
MEKTPUIECKON IIPOBOANMOCTHI JUCTUIUIMPOBAHHOM BOJIBI B na0opaTopusix
Pocrugpomera: 1 — ®OIBY «ITO»; 2 — O®IBY «YI'MC Pecnyonnku Tarapcramy;
3 — ®I'BY «Caxamunckoe YIMC» (FOxno-Caxamunck); 4 — OI'BY «Upkyrckoe YI'MCy;
5 — @®I'bY «Mypmanckoe  YIMCy; 6 — @I'bY «learpamsnoe  YIMOCy;
7 — ®I'BY «CeBepHoe YI'MCy; 10 — @I'BY «bamkupckoe YI'MCy;
11 - OI'bY «CaxamuHCKOe YI'MC» (AnexcanapoBck-CaxamuHCKHN);

12 — ®I'BY «Bepxne-Bomxckoe YIMC»

Bennunmna  ynenbHOM — IIEKTPUYECKOW  MPOBOJAMMOCTH  JUCTUIJUIMPOBAHHOW — BOJIBI
B OonbIIMHCTBE Jaboparopuil He BbIXOAWIa 3a mpeaensl uHTepBana 0,2 — 2,0 mMxCw/cm
u B ocHoBHOM cooTBeTcTBYeT 'OCT P 58144-2018 (pucynok 36). OqHako, yYUTHIBasE HU3KYIO
MUHEpaIU3alHio aTMoC(epHBIX 0CaJIKOB, He peKoMeHayercs HCIOJIB30BATH
AUCTU/UIMPOBAHHYIO BOAY € BeJTHYHMHOM yIeIbHOM 3JIeKTpUYecKoi nposoaumMoctu douee 2,0
MKCM/CM UIsI XUMHYECKOTO aHajin3a aTMOC(EepHBIX OCaAKoB. B ciywasx, ecnw 3HadYeHHE
yAETbHON  dNeKTpUuYecKodl mpoBoguMocTu mpesbimaer 2,0 MkCwm/cM, pekoMeHayeTcs
UCIOJIB30BaTh OUAMCTUIUIMPOBAHHYIO BOJLY.

B xoHTpOnbHOH MTpo0e U3MepeHHOE 3HAUCHUE YIETbHOM 3JIEKTPUUECKOM MPOBOAMMOCTH B
OonbmuHCTBE Jabopatopuit BapeupoBaso or 5,0 mo 19,6 MkCm/cM U B CpeIHEM COCTaBHIIO
13,01 mxCwm/cm. Takxke oTMeuUaeTcs OTCYTCTBHE 3aMETHOTO BIIMSHHUS BEIMYMHBI YyACIbHOU
ANIEKTPUUYECKON TPOBOAMMOCTH IMCTHIUIMPOBAHHOM BOJIBI HA TPOBOAMMOCTD KOHTPOJIBHOU ITPOOHI.

IIpumeuyanue:

C 1 wmona 2021 ropa Berynmua B cuiay HoBbli ['OCT P 58144-2018 «Bona
aucTuuinpopanHas. Texnuueckue ycjaoBusi». B  HOBOM cTaHgapre npexycMOTpPeHO
HCII0JIb30BAHUE COBPEMEHHBIX METO/I0B KOJIMYeCTBEHHOI0 XMMH4YeCKOro anaau3a. /leiicteue
rocr 6709-72 «Bona AUCTHJLIMPOBAHHAS. Texnuyeckue YCI10BHSA»
Ha TeppuTopuu Poccuiickoii @enepanuu npexkpameno ¢ 1 urwous 2021 roga
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Pe3yabTaThl XMMHYECKOIr0 aHAJIN3a KOHTPOJIbHOI mudpoBanHoii npodsl, 2022 rox

Taéaunna 5
JAuctuiinpos
. _ _ . - - E é aHHAas BOZA
= é ﬁ = }= = = )E = < QO @ H
= e <
VIMC, HIY > 3 = =5 z = = S = Sz §_ pH | £33 g
= X3 g
5 8
mr/am?
3amaHo 1,60+0,48 2,00£0,20 1,30+0,13 0,00 0,50+0,05 0,70+0,05 0,50+£0,04 | 0,50+0,10 0,40+0,04 ;);i MKCM/cM gllli MKCM/cM
I'TO um. A.1. BoeiikoBa, I.
Canr-TlerepGypr 1,58 1,95 131 0,00 0,40 0,73 0,39 0,56 041
I'TO um. A.1. Boeiikosa, I.
Cankr-TlerepGypr 1,70 2,04 1,29 0,86 0,48 0,73 0,56 0,74 0,33 5901 180 |57 ] 0,60
YIMC PT, . Kasars 1,59 1,95 1,40 0,00 0,46 0,58 0,52 0,56 0,42 59 | 159 [59] 110
Caxamunckoe YIMC, r.
Oio-Caxasrc 0,28 0,80 0,31 0,24 0,13 0,15 0,10 0,20 012 | 3> | 60 561 1,00
Mpryreroe YIMC, 1. Casticx 0,27 1,02 0,53 1,06 0,21 0,29 0,25 0,39 017 | &2 | 83 |61 ] 160
M VIMC, r.
vifdon r 1,73 4,84 3,08 0,48 0,48 0,56 0,49 0,46 0,32 56 | 169 |57 o051
Herrrparsiioe VIMC, COM 1,21 2,06 1,36 1,05 0,49 0,65 0,52 0,65 0,45 64 | 158 |55 110
C VI'MC, r.
Apxanremex 1,54 1,90 1,33 0,00 0,66 0,58 0,57 0,59 045 | 6.0 | 196 |56 ] 3,00
YI'MC TUO, 1. Kypcx — — - — — — - - - - - - -
TIpumopckoe YITMC, . _ . o _ _ _ _ _ _ _ _ _ _
BiiaquBocTok
Bamnarperoe YIMC, r Y 1,78 1,89 1,28 L19 | 041 092 | 074 0,35 045 | 64| 172 |57] 090
C YI'MC, .
o o Cax o 0,50 2,50 0,31 1,42 0,19 B B 0,19 571 49 |59 030
B-B VI'MC, r. H-
Homamoxoe : 1,22 2,09 1,22 0,63 0,39 0,58 0,46 0,47 035 |620]| 7,60
cpemmHee 1,18 2,11 121 0,69 0,39 0,56 0,47 0,46 034 | 598 | 1301 | 57| 1,12
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2.4 PekoMeHJalMH 110 MOCTPOEHHU IO IPATYHPOBOYHBIX I'Pa(PUKOB

B cootrBercTBuU c 3akoHOM byrepa—IJlambepra—bepa rpadguk B KoopauHaTax onTudeckas
IUIOTHOCTb — KOHIIEHTPALIUs JOJKEH OBbITh JIMHEEH U NTPsIMasi TEOPETUUYECKHU JJOIKHA IIPOXOIUTh Yepe3
HayaJlo KoopAuHAT. B 1efCTBUTENBHOCTH IPaUKU CTPOST TOJIBKO MO SKCIEPUMEHTAIBHBIM TOUKAM.
B Hnammx ciydasx, ckopee IMOIXOAUT MeToa auddepeHnnanbHol (OTOMETPUHM, TaK KaK MBI
CpPaBHMBAE€M pacTBOPbl OTHOCUTEIIBHO XOJOCTOM MpoObl, TO €CThb IUCTHJIJIMPOBAHHOW BOJBI,
B KOTOPYIO J100aBJIEHBI BCE pEareHThl U B pacyeTax U NOCTPOEHUSAX IPATyHPOBOYHBIX IPA(UKOB MbI
3TO OKHBI yunThiBath. (B.I1. BacunseB «AHanutuueckas Xumush», (pU3NKO-XUMUYECKUE METObI
aHanuza, M3na. «Beicias mkomnay, 1989r, ¢ 70—73.)

[To GonpmioMy cuery, OObIYHASA (POTOMETPHSI — ITO YACTHBIM ciaydail audQepeHInaIbHOR
dbotomerpun. B knmaccuueckort muddepennuanbHoi GOTOMETpUH B Ka4eCTBE PACTBOPAa CPABHEHUS
UCTOJIB3YIOT HE YMCTYIO JUCTHJUIMPOBAHHYIO BONY, a HYJIEBYIO IpoOy CO BCEMH HMHIPEAMEHTaMH.
Ho u3-3a yintenbHOCTH METOAOB U3MEPEHUS KOHLIEHTPALIMHM OYE€Hb YacTO XapaKTEPUCTUKU HYJIEBON
npoObl MOTYT 3HAUUTEIBHO H3MEHUTHCS, YTO BIHMSET HAa TOYHOCTh HM3MepeHus. [lostomy Oblia
BHECEHa IIONpaBKa M HylneBas Mpoda H3MepsIach OTHOCHUTENBHO JAUCTUIUIMPOBAHHOM BOJBI
U B JaJbHEHIIEM YYMThIBAJaCh IPHU IMOCTPOEHUM TIpPaJyHMpoOBOYHBIX rpadukoB. Ilpm sTOM
OTHOCHTEJIbHAS ONTUYECKAs INIOTHOCTH PONOPLMOHATIbHA KOHIIEHTPALMU HCCIIEyEMOTO BELIECTBA,
U MpsiMasi He IPOXOJUT Yepe3 Hayalo KOOPAMHAT, YTO M JJOKa3bIBa€T MOCTPOEHUE IPayHpOBOYHBIX
KPUBBIX, IOCTPOEHHBIX 10 NOIyYeHHBIM AaHHbBIM crienuanuctamu @I'BY «I'TO».

Crnenyer OTMETHTb, YTO TOYKM I'PaJyHPOBOYHON KPUBOW JOJDKHBI pacrojararbcs ¢ 00emx
CTOPOH NPUOIU3UTENBHO OJMHAKOBO, @ TOYHEE — CyMMa KBaJIpaToOB OTKIOHEHUH OT MPsIMOH cripaBa U
clieBa JOJDKHA ObITh MUHUMAJIBHOM.

IHocTpoenne rpanynposounoro rpaguka B tadauue EXCEL

1. B cton6ue "A" B ctpoke 1 ykazats "CcT.p-poB, Mr/a'';

2. B cton6ue "B" B cTpoke 1 - "lont";

3. B cronbue "A" 3anmcarh MO MOPSAJIKY KOHLIEHTpAlMM CTaHAAPTHBIX
PacTBOPOB TSI TOCTPOCHUS TPayuPOBOYHOTO rpaduka, HaYMHAsS C HyJIeBoi Touku "0";

4. B cron6ue "B'" 3anucarh W3MepeHHOE 3HAUCHUE ONTUYECKOW TMIOTHOCTU
CTaHJAPTHBIX PACTBOPOB CPEAHEE U3 TPEX U3MEPEHUH JUIsl OCTPOEHUS IpalyupOBOYHOIO
rpaduxka;

5. Breinenuts " MbIkoit" ¢TOMOIBI ¢ JaHHBIMU, TTIOCTaBUTHL Kypcop Ha '"Mactep

auarpamm'',

B MOSIBUBLIEMCSl OKHE BBIOpaTh "'"ToueuHyr0'", 3areM ''roroBo';
6. [TocTaBUTh Kypcop Ha OIHY U3 TOUEK JUarpamMMbl U HaXKaTh JIEBYIO KJIABUIIY

"mpiku". Ilpu 3ToM Bee Touku AuarpaMMbl OynyT akTUBHpoBaHbl. He nepensuras Kkypcop,

Ha)kaTh MPaBYIO KJIaBUILy "MbIIIKHU". [I0SBUTCSA OKOLIKO.

7. B nosiBuBHIEMCS OKOILIKE BHIOpAaTh CTPOKY "NOOABUTH JIMHHUIO TpeHpaa'.
[TosiBUTCS HOBOE OKOLLIKO.

8. B nosiBuBmiemcs okne Boiopars tun "Jlnneitnan''.

0. He 3akpbiBas okHo, B "'[lapaMerpax'' moctaBUTh rajloyku — "'MoKa3bIBaTh

yYPaBHeHHMe Ha auarpamme’’ 1 "'MoOMeCTHTh Ha JMATPAMMY BEJMYHHY A0CTOBEPHOCTH
annpoxkcumanun (R”*2)", zarem "OK". Ha guarpamme mnosiBUTCS ypaBHEHHE THUIIA

"y=ax + B" u BenmuuuHa JocTtoBepHOCTH amnmpokcumanuu "R"."y" — onrtuueckas
MJIOTHOCTS, "'X"'— KOHIIeHTpanus komnonenta mr/ia. Orcrona "x=(y-B)/a"
10. Cronber; "C" o3araButh NeNeri/ri;
b

11.  Cronber "D"— NeNe npo6;

12.  Cronben "E"—"C, mr/n npoob1';

13.  Cronbemn "F"—"IlonT, mpoonI";

14.  IlocraButh Kypcop Ha "E'"—2;

15.  Hactpoxke popmyn " fx", nocraButs = (F2 - B)/a;
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16.  IlocraButh kypcop Ha "E-2" (mpu 3ToM B cTpoke (GopMyn MOSBUTCA
dbopMysia), HaKaTh "KOMMUPOBATh'", BBIJCIUTh HY)KHOE KOJIMUECTBO KiIeTOK ctoioma "E" u
Ha)kaThb "BCTABUTH".

17.  Ilpu BHeceHuu B ctonbens "F" MaHHBIX ONTHYECKOM IJIOTHOCTU B CTOJOLE
"E" Oyner aBTOMaTH4ecKu 0TOOpaKeHa KOHIISHTPAIHsI KOMITIOHEHTA B MI/JI.

Taboauua 6 - Pesyabrarsl n3MepeHuii pad0unX CTAaHAAPTHBIX PACTBOPOB /IJIfl IOCTPOEHUS

rPaagyupOBOYHOM XapaKTePUCTHKU
CCT.p-pOB,
T/ IlonT CcT.p-pOB, mr/a Honr
0.00 0.005 1,00 0,190
0.10 0.022 1,50 0,280
0.20 0.042 2,00 0,365
0.35 0.071 2,50 0,445
0.50 0.100 3,00 0,550
0.75 0.145
AMMOHHUM, MI/J1
0.6
y=0.1791x + 0.0076
R?=0.9994
0.5
0.4 -
0.3 -
E
o
(=}
0.2 -
0.1 -
0.0 T T T T T
0.0 0.5 1.0 15 2.0 25 3.0
KOHLIeHTpauua, mr/n
MHara:

AHauM3 BRIMOTHWI(A):

Pucynok 4. Ilpumep nocTpoeHus rpafyHpoBOYHOrO rpaduka Mo JaHHBIM TaOJIHILEL 5.
IIpumeyanue: UCTIONB30BATH 3Ty PEKOMEHAAIUIO IIPH YCIOBUH MPUMEHEHUS TPHOOPOB

0e3 (QyHKIMN aBTOMAaTHYECKOTO MOCTPOSHHS TPaUKOB, T.€. U1 IPUOOPOB C aHAJIOTOBOH perucTpanuei
aHAJIUTUYECKOTO CHTHANA.
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BbIBO/IbI U PEKOMEHJIALIMHU

BbIBO/1bI

1. CeTb MOHUTOPHHTAa XMMHUYECKOTO COCTaBa M KUCJIOTHOCTH aTMOC(EpPHBIX 0CAJKOB MPOAOIIKAET
¢dbyuknuonuposats. [lo cpaBHEHHIO ¢ TPEBIAYUIMMH TOJaMH, cOcTosiHuE ceTH MoHutopuHra XCOuK
3aMeTHO yayummiock. B wactm YI'MC npoBelneHbl MEPONPUATHS IO YCTPAHEHUIO HENOUYETOB,
OTMEUEHHBIX B mpenaplayunmx Meronndyeckux mnucbMax. Ilo cocrossHuio Ha 1 sguBaps 2022 roxa
HaIllMOHAJIbHAS CETh HAOMIONEHNI 32 XUMHUYECKUM COCTaBOM U KUCIO0THOCTHIO (XCOuK) ocaakos, BKTtogast
craniuu ['CA BMO, nipeacrapiieHa 222CcTaHIIUAMU.

2. B tpéx YI'MC — Bepxue-Bomxckom, Kpbivckom u [IpuBomkckoM nHboOpMaIus 0 XUMHYECKOM
COCTaBe M KUCIIOTHOCTH aTMOC(EpHBIX OCAJKOB HCIIONB3YETCS MPU OIEHKE YKOJIOTMYECKOTO COCTOSTHHUS
peruoHa, MoAroToBKe CIpaBoK U 0030pOB.

3. HexeabHblii oT00p ocaakos s onpenenenns XCO ocymecTisuics Ha 12 cTaHIUAX, HA CTAHITUU
SAcnas lHonssna — nexaaubli 0TO0pP, Ha cTaHIMIX MypMaHcK - eAMHMYHbIN 1 [IpuMopckasi- cyToUHbIH
or6op npoO. Ha ocTranmpHBIX CTaHUUAX OTOMpanuch mpoosl 3a Mecsn. C centsiops 2022r nanHblie U3
IIpumopckoro YI'MC He noctynaror.

4. IToutn Bce YI'MC mpoBomuiu uHcnekuuu. B Tedenue 2022 roma mpouHcnektupoBaHo 104
crannuu. B Hexoroppix YI'MC HHCHEKTHUPYIOTCS OAHM W T€ K€ CTaHIMU, OCTaBisas Jpyrue 0Oe3
nocemenus. Crnenuanucramu OI'BY «I'TO» B 2022 romy npouHcnexktupoBanbl 2 craHuuu PI'BY
«Ceseproro YI'MCy»): Uepenosen, Bonorna u mereocraniust ®I'bY «I'T'O» — BoeiikoBo. B uncnekmusix
npoBepeHo cobOmonenne TpedoBanuit P 52.04.878-2019. Opna cranmus Boponexckuit b3
MHcnekTuposanace crennamucramu HIY Pocruapomera

5. HenocrarouHoe ¢puHaHCHPOBaHHE OTPAXKaeTCs Ha MaTepUajIbHO-TEXHUYECKOM OCHAIEHUH BCe
ceTH B 1enoM. Ha yacTu cTaHuii HEeT yI0BIETBOPUTEIHLHOTO 000pynoBaHus Ut 0TO0pa nmpod ocaakos. Ha
craniusax [lymuxa (Cpennecubupckoe YI'MC) u Kamenck-VYpansckuii (Ypamsckoe YI'MC) e
U3MeEpsIach KUCIOTHOCTh OCAJIKOB BBUY BBIXO/Aa M3 CTPOS XJIOPCEPEOPSHBIX 3JIEKTPOAOB 8 U 7 MecsleB
COOTBETCTBEHHO. HeoOXoauMo omepaTHBHO 3aMEHSTh BBINMIEAINICE U3 CTpos oOopymoBaHue. Tak Kak
AIIEKTPOJIBI HEOOXOAUMO MEHSTD Pa3 B rojl, PEKOMEHIyeTCsl IPHOOpETaTh UX 3apaHee K CPOKY HOBEPKH.

6. 1zmepenus BenuuuHbl pH npoBoguince Ha pH-MeTpax, HE MMEIOLUX €KErolHOM MOBEPKH, B
YI'MC:

- [JanpHeBocTouHOM Ha 10-x cranmusx: bukun, Bszemckas, Coerckas ['aBanb, CyTyp,

Komcomonbck-Ha-AMype, Xop, Jlenunckoe, Tpounkoe, Uernomsin, Hukonaesck-Ha-AMype;

- 3anagHo-CubupckoM Ha 4-x cranuusax: HoBocubupcek, Mckutum, buiick, bapnayn;

- LHentpanbHo-YepHo3eMHOM Ha 2-x craniuax: @arex u Kanay;

- YyKOTCKOM Ha CTaHLIMU AHAIbIPh.

7. Ha cTaHuMsX B TOM WJIM MHOM cTeneHu JomyckaroTcsi oTkiaoHeHus ot PII 52.04.878-2019, uto
IPUBOAMT K UCKAKEHUIO JAHHBIX O XUMUYECKOM COCTaBE U KUCIOTHOCTH OCAJIKOB.

Hanpuwmep:

- Ha HEKOTOPBIX CTAHLHUAX JI0 CHUX IOP UCIONB3YIOTCS A 0TOOpa MpoO KIOBETHI, SMAIUPOBAHHbBIE
BeZpa;

- orOop mpoO Ha 1Ba BHJAAa HAOMIOACHWI (KUCIOTHOCTh M XHMHUYECKHUN aHANN3) OTOMpAroTCs
B OJIMH U TOT € MPOOOOTOOPHUK BMECTO YCTAHOBKH JIBYX TapalIeIbHBIX.

- HCIIOJIb30BAJIUCh MOPTAaTUBHBIE MPUOOPHI Majol YyBCTBUTEIBHOCTH, HE PEKOMEHJOBAHHBIE IS
usMepenust pH armochepHbIX 0caakoB:

-Checker B VYI'MC LentpansHo-UYepnozemHom Ha craniuun Kamau um B UykoTckom
Ha CTaHUIUU AHAJIBIPB;

- HI 98128 na craamuu Open B Llearpansao-Yepuozemuom YI'MC;

- HI 9125 na cranmun Oxa B Caxanmuackom YI'MC;

- Testo 206 na cranuuu IlckoB B CeBepo-3anannom YI'MC;

- MAPK-901 na cranimuu Bonrorpan B CeBepo-Kaskaszckom YI'MC;

-Seven Compact S220 na cranuusix Hesunnomsicck u Crasponons B CeBepo-Kaskazckom YI'MC.
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8. Ha muHorux cranumii BennunHa pH B 0TOOpaHHBIX mpoOax H3MeEpsieTcsl HE Ha CTaHIUW,
a B jaloparopusix, He paOOTalOUIMX B BBIXOJHBIE W Ipa3IHUYHble JIHU. IIpoObl, OTOOpaHHBbIE
B BBIXOJ/IHBIE U NPa3HUYHbIC THU, aHAJTU3UPYIOTCS B IEPBbIi paboumii 1eHb, 1 MHTEPBAJ MEX1y 0TOOpOM
npoObl W HM3MEPEHHEM KHCIOTHOCTU TIPEBBIIACT OJHM CYTKH, UTO SBISAETCS OTKIOHEHHUEM
ot ipaBwi PJ] 52.04.878-2019, He cobmronaroTcst mpaBuiia U CPOKKA H3MEPEHHUST KUCIOTHOCTH aTMOC(EPHBIX
OCAaJIKOB, YTO IPUBOAMT K ITOJIyYEHUIO HEJJOCTOBEPHBIX PE3YJIBTATOB.

9. 3a oTyeTHBI MepHOA XMMHUYECKHHl cocTaB Mpod aTMOC(HEpHBIX OCAIKOB PEryasipHO
aHanuzupoBaica B 11 pernonanbueix gadoparopusix. Janusie u3 Ilpumopckoro YI'MC noctynuiu B
®I'BY «I'TO» Tonbko 3a 7 mecsiieB. Heonnokpatubie 3anpockl B [Ipumopckoe YI'MC ocranucs 6e3
OTBETOB.

10. Pe3synprarel aHain3a XMMHUYECKOTO COCTAaBa OCAJAKOB M KHCIOTHOCTb 3aHOCAT B (OPMBI
AIIEKTPOHHBIX Tabmnu, pazpadorannbie cnenuanucramu GI'BY «I'TOy». 3anonHenHbie GopMbl IEPEChUIAIOT
1o snekTpoHHoi noure B ®I'BY «I'TO».

11. B 2022 roay B 10-Tu naboparopusix ObUT BHIIOIHEH BHYTPEHHUN KOHTPOJIb KaueCcTBa U3MEPEHU I
po0 aTMochepHBIX 0CATIKOB M pe3ysbTarhl Obutd npeacTaBieHbl B DI'BY «I'TOx.

12. B 2022 rogy ®T'BY «I'TO» npoBoania BHEMIHNHA KOHTPOJIb TOUHOCTH PE3YJIBTATOB U3MEPEHUN.
VYyactBoBamu 10 mabGoparopuit Pocruimpomera, BBITONHSIOMIME HW3MEPEHHs XHUMHUYECKOTO COCTaB
aTMOC(EPHBIX OCAIKOB.

13. He Bce xuMuueckue 1abopaTopuu UMEIOT BO3MOKHOCTH OOHOBUTH MTApK MPUOOPOB, TPHOOpPECTH
CBE)KHE PEAKTUBBI U cpeicTBa KOHTPOJs. OcoOyro 03a004€HHOCTh BBI3bIBAET OCHAILEHUE aHATUTUYECKUX
naboparopuii B menom. Jto kacaercs jaboparopuit YI'MC: Bepxue-Bomkckoro YI'MC (1. Huxuwuit
Hogropon), LlenTpansao-Uepuoszemuoro (T. Kypck), Llentpansaoro (IIpuokcko-Teppacusriit b3), rine uz-3a
OTCYTCTBUS (PMHAHCHPOBAHUS U3MEPEHUSI XUMUYECKOTO COCTaBa OCAJ/IKOB BBITIOJIHSAETCS HA 000PYI0BaHUH,
HE PEKOMEHJI0OBAHHOM K IIPUMEHEHMUIO.

14. ®I'BY «ITO» c¢ 2019 roma mpomomkaeT aHKETUPOBaHHME CTaHIUH 1O QopMe AHKETHI
(ITpunoxenne 1). He Bce YI'MC mnpencraBnsitor exeromasie O030psl 0 mponenaHHoWd pabore B
cootBercTBUM ¢ [Ipukazom Pocruapomera ot 31.10.2000 1. Nel56. B HekoTtopsix ciydasx OO030psl HE
MIOJIHOCTHIO OTPaKarT cocTosiHue padboT. B O630pax u AHKeTax MMEIOTCS PACXOXKICHHS B TIPUBEACHHON
UH(OPMALIUH, YTO 3aTPyIHIET NOTYYUTh HaJIe)KHbIEe cBeleHus 0 cocTosiHuM ceTn XCOuK.

PEKOMEHIALINH

Jns ynydiieHus: 1eaTeIbHOCTH CETH MOHUTOPUHIA KMUCIOTHOCTH U XUMHUYECKOTO COCTaBa
arMocdepHbIx ocaakoB BceM YIMC, IMC, HI'MC reobxoaumo:

° YcTpaHUTh HEIOCTAaTKW B paboTe CEeTH CTaHIWHW, TPOBOASIIMX HAOTIONECHUS
32 KUCIIOTHOCTBIO U XUMUYECKUM COCTaBOM aTMOC(EPHBIX 0CATKOB, B COOTBETCTBUHU C 3aMEUAHUSIMH,
U3JIOKEHHBIMU 11 Kaxaoro YI'MC B HacTosiiieM METOJUYECKOM MHUChME U B pazjesie «BbiBoab.
O miaHe MEpONpPHUATUI MO YCTPAHEHUIO HEJOCTATKOB M CPOKAX €ro peaiu3aluud WHPOPMUPOBATH
OI'BY «I'T'O» B TeueHue Mecdila mocie NoJy4eHus HacToAmEero MeToau4yeckoro nuchbma.

J JloBectr nH(MOPMAITUIO HACTOSIIETO MTUChMA JI0 BCEX TOPA3ICIICHUN, BBITOIHSIOMINX
paboTHI IO MOHUTOPUHTY XUMHUYECKOTO COCTaBa M KUCIIOTHOCTH aTMOC(EPHBIX 0CAJIKOB.
. Bce ocanku, coOpaHHBIC HA CTAHIIMH B TEYCHHUE MecsIa (TIpU 0TO0PE MECIYHBIX MPOO)

Wi Henenu (mpu oTOOpe HeNEeNbHBIX Mpo0), PEKOMEHAYETCs OTMPaBISATH B MNMOJHOM O0beMe
B COOTBETCTBYIOIIYIO aHAJTUTHUECKYIO JJaOOPaTOPHIO AJIsl aHAJIN3a.

. ConpoBoauTenpHas JOKYMEHTAIUS K IPOOaM OCaJKOB M pe3ylbTaTaM XMMHUYECKOTO
aHanM3a JIOJDKHA 3aloJNHATBCS B COOTBETCTBUU C TpeboBanusimu PJI 52.04.878-2019
U TOCIHEAYIOIIMMH HW3MEHEHUSIMH K Hemy;, 3anoiHeHue rpadsl «KommdyecTBo 0caikoB
10 (CTaHAAPTHOMY) OCaJAKOMEPY» 0053aTeNIbHO.

o YI'MC u pervoHanbHbIM J1a00OpaTopusiM OOECIEUUTh HAAJIEKAIIUH KOHTPOJIb Haj
cOOMIONeHNEeM TpaBUiI OTOOpa M XpaHEeHHs Mpod aTMOC(HEPHBIX OCAIKOB Ha CTAHIMAX, a TaKXkKe
00€CTeYnTh PETYIIPHOCTH OTIPABKU P00 MM COOOIIEHHH 00 X OTCYTCTBUH B JTAOOpATOPHH.

. YI'MC ob6ecnieunts J1ab0paTOpUu U CTAaHIMU MOCYA0H U 000pya0BaHUEM /J1s 0TOOpa,
XpaHEeHHUs U OTIPABKU MPoO AJIs MOCIEIYIONIET0 XUMUYECKOTO aHaIu3a.
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. HeoOxomumMo BKJIIOUMTH B MPOrpaMMy NPOBEACHUS MHCIEKIMA METEOCTaHIIUM
poBepKy Hanuuus U BeinosnHeHus P/ 52.04.878-2019, npaBUIbHOCTh M3MEPEHUN KUCIOTHOCTU
(pH), a Taxke NpoBEPKY yCIOBUI XpaHEHUsI TPOO OCATKOB.

. Bce nynkTel HaOmronenuit cineayet oodecrieunts PJI 52.04.878-2019.

. CraHuuu, BBIIOMHSIOIIME NPOTrpaMMy HAOMIOAEHUH 33 XHMHYECKMM COCTAaBOM
M KHCJIOTHOCTBIO OCAJIKOB, OCHAaCTUTH JIBYMS MPOOOOTOOPHUKAMH Ul pa3ieiabHOr0 0TOOpa mpod
(+ 2 3amacHBIX Befpa).

o OCHACTUTh CTaHIIMH, BBITOIHSIONINE HAOMIONEHUS 32 KUCIOTHOCTBIO aTMOC(HEpHBIX
ocankoB, craunoHapHsiMu pH-merpamu tuna AHMOH u oOyunTs mepcoHan craHiuii padore
Ha npudopax.

. Cra”HuusiM, HU3MepPAIIHM KHCIOTHOCTb, W Ja00pPaTOPUSIM, BBINOJHAKOIIMM
aHa/u3 npod arMocdepHBIX 0caaKoB, B padotre npuMeHsaTh HOBbIN 'OCT P 58144-2018 «Bona
AMCTWIIIMpoBaHHAsl. TexHudyeckue yciaoBusi», BerynuBmuii B cuiay ¢ 1 uroas 2021 roapa.
B HOBOM cTaH/AapTe NPeIyCMOTPEHO HCI0JIb30BAHHE COBPEMEHHBIX METO/10B KOJTHYeCTBEHHOI 0
xumnueckoro anaausza Jeiicrsue 'OCT 6709-72 «Boga muctu/uiupoBanHasi. TexHu4yeckue
yciaoBusi» Ha Teppuropun Poccuniickoii @enepanun npexkpameno ¢ 1 uruas 2021 roga

. HE TIIPUMEHATDH INOPTATUBHBIE IIPUBOPbBI B Bugy wux wManoi
yyBcTBUTENbHOCTH (cM. [Ipunoxkenue 7).

. AnanmutudeckuMm JabopatopusMm npu onpezaeraeHnd XCO HUCTONB30BaTh METOIHKH,
ykazaHsble B P/] 52.04.186-89, P/] 52.04.167-2018.
o Bcem naGoparopusiM BBINOJIHATE MTPOBEPKY MPABHIIBHOCTH U3MEPEHUST XMMHYECKOTO

COCTaBa OCAJKOB IO JBYM KPHUTEpPHSIM — HOHHOMY OanaHcy M OallaHCy >JIEKTPONPOBOIHOCTU
coracHo P/ 52.04.186-89, c.470. B Tex ciay4asix, KOIjia OTHOCUTe/IbHbIE OTKJIOHEHHS] CYyMMbI
HOHOB IPeBBIIAT 5%, a yaeJbHOH 3JeKTponpoBogHocTH — 20%, aHaau3 npod 0caaKoB
J0JI5KeH ObITH Mepe/iesiaH.

o BEIMONHATE BHYTPEHHUH KOHTPOJIb KayeCTBa aHAIM30B ABAKAbI B I'0J COTJIACHO
pexomenaauusam [lpunoxenus 5 (Meroaumueckoe nucbeMo «CocTosHuE PadOT MO HAOIIOAEHUIO
32 XUMHYECKUM COCTABOM M KHUCJIOTHOCTBIO aTMOC(epHBIX ocaakoBy, 2000-2004 rr.).

. [Ipu mocTpoeHun rpayupoBOYHBIX TPAPHUKOB U KAIMOPOBKE MPUOOPOB MOIH30BATHCS
I'CO. I'paxynpoBouHbIe TpaUKH CTPOUTH C YIETOM XOJIOCTOU MPOOHI.

o PervonanpHpiM J1a00OpaToOpusiM €XKETOAHO MEepeAaBaTh pPEe3yJabTaThl XUMHYECKOIO
ananu3a B YIMC u HI'MC, cTaHImMu KOTOPBIX 3aKpeTICHbI 3a TJa00paToOpUsIMH.

. B nnanax noBblmeHUS KBadH(pUKAUU HEOOXOJUMO MPETYyCMOTPETh CTaXKUPOBKY
CHEIHAINCTOB aHanuTHUecKuX adoparopuii B ®I'BY «I'T'O».

. Bcem cTaHnusM, oCylIecTBISIONMM HAaOMIONEHUS 32 KUCIOTHOCTBIO U XMMHUYECKUM

COCTaBOM aTMoc(epHBIX 0CaaKOB, 3anonHATh AHKeTy ([Ipunoxkenue 1) U oTpaBiIsATh ANEKTPOHHON
nourtoit (paiin MSWord), B ceoe YIMC u B ®I'BY «I'T'O» B koHIIe Tekymero roaa. lyoaupoBanue
B OyMa)XHOM BHJIe HE TpedyeTcs.

. YI'MC npu mnoarotoBke wmarepuasnoB rogoBoro O0630opa paboThl OnepaTUBHO-
IIPOU3BOJICTBEHHBIX CETEBBIX OPraHOB B YAacTH HAONIOAEHUH 3a KHUCIOTHOCTBIO M XUMHYECKUM
coctaBoM arMocdepHbix ocankoB (IIpuka3 Pocrunpomera Ne 156 or 31.10.2000 r.) ucronb3oBaTh
nanuble AHkeT (IIpunoxenue 1). He momyckarh pacxoxIeHHil B CBEACHMSIX AHKET U TIOJOBOIO
0O630pa. Ucnonbs3zoBats 00pa3en AHKETHI U3 MOCIETHETO METOAMYECKOTO MHUChMA.

o O630psI 3a rox otnipaBisTh B PI'BY «I'T'O» no snexTponHoit moute (daitn MSWord),
nyonupoBaHue B OyMa)KHOM BHJIE HE TpeOyeTcs.
o ITpn moaroToBke crpaBoK, 0030pOB 00 AKOJOTHMYECKOM COCTOSHUH OKPY)KaroIIeH

cpelpl HMCIOJIb30BaTh HMH(OPMALMIO IO JAaHHBIM HAOMIONEHUN 3a XMMHYECKMM COCTaBOM U
KHCIIOTHOCTBIO aTMOC(HEPHBIX 0CAIKOB, YUUThIBast MaTepuaisl [Ipunoxenus 8.

J1yist ToBBINIEHUsT KauecTBa MHPOPMAITUH, TTOTyd4aeMOl Ha CETH MOHUTOPHHTA KUCIIOTHOCTH
W XHMHYECKOTO COCTaBa arMOC(EPHBIX OCAIKOB, CJIEAYET MPHUHATH BCE HEOOXOAMMBIC MEPHI CO
cTopoHbl pykoBozacTBa Pocrunpomera u YI'MC.
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[Tpunoxenue 1
AHKETA
CBEJAEHUSA O CTAHUUMSAX ITO HABJKOJEHUAM 3A XUMHWYECKUM COCTABOM 1
KUCJTOTHOCTBIO ATMOC®EPHBIX OCA/IKOB

HasBanue cTanuuu
I'eorpaduueckre KOOpAUHATHI CTAHIIUU, TIOYTOBBIN aapec CTaHIUH,
TeneoH

N —

KoopaunarHsiii HoMep CTaHIIMU
DNeKTpOHHAs MOYTa CTaHIUU
l'on nawana wabmronenuii mo mporpamme XCOuK
JlexxypCcTBO Ha CTaHIIUH
®OUO HavanpbHUKA METEOCTAHIINU

®UO OoTBETCTBEHHOTO JKIIa 32 COOp, OpopMIIeHHE, XpaHEHHE U OTIIPaBKY Mpod aTMOCc(epHBIX
0CaJIKOB Ha XMMHYECKHUM COCTAaB U KHUCIOTHOCTb.

NNk Ww

9. Bun nadmoaenuii (XCO, K, XCOuK, 31mekTponpoBOIHOCTD) eAMHUYHBIC, CYyTOUYHBIE, MECIYHBIC
(Hy’>KHO€ TTOTYEPKHYTh ).

10. Hanuume na cranmmsax MuacTpykuuu o ordopy mpod, P 52.04.878-2019

11. VYkazarb KOIHMYECTBO MPOOOOTOOPHHUKOB MPU OTOOPE MPOO KUIKUX U TBEPIBIX OCAJIKOB IS
XHUMHYECKOTO aHAJIN3a U JUTSI KUCIOTHOCTH (HYKHOE TIOTYEPKHYTH):

11.1. Onumn.

11.2. JIBa mapayienbHo.

12. VYka3zaTh KOIUYECTBO 3aMaCHBIX TPOOOOTOOPHUKOB (BEpa, KIOBETHI)

13. Tum npo600TOOPHUKOB (IITATUB +€MKOCTB) U OTOOpa MPOo0 HAa XUMHYECKU COCTAB WUITH
KHCJIOTHOCTb, UX OMHMCAaHUE, MAaTePHUal, U3 KOTOPOTO CICIIaHBbI,
[BET

14. 3akpeiBaeTcs 1 TPOOOOTOOPHUK KPBIIITKOW B TIEPEPHIBAX MEKTYy OCAIKAMHU:

1a, HeT (Hy>KHOE MOAYEPKHYTH)

15. Ilpu ncnonb30BaHUM KIOBETHI JJ1s1 0TOOpa P00 TBEPIBIX OCAIKOB yKa3aTh:

Hanuuue BeTpoBOil 3aIIMTHL: /13, HET (HYKHOE TOTUEPKHYTh)

VYkazarh KakuM 00pa3oM pacTauBalOTCs TBEPAbIE 0CAJIKU (3aKphIBAETCS KIOBETA WIIH BEIPO, YEM
3aKpbIBACTCSI, UMEETCS JIU CIelalbHasl KPbIIIKA)

16. CooOmuTh COCTOSIHUE U TOTPEOHOCTH B OOHOBJICHUU IPOOOOTOOPHBIX YCTPOWUCTB

17. CooOmuTh 4acTOTy MPOMBIBaHUS IPOOOOTOOPHUKA, HCHIOIB3YEMBI COCTaB ISl TPOMBIBAHUS
(MBLIO XO34HCTBEHHOE, TOPOIIOK, COAA U
T.I.)

18. VYkazarb MecTO, IJie XpaHATCsl 0OTOOpaHHbIE TPOOBI 10 OTIIPABKU B XUMHUECKYIO
nabopaToputo

19. Vkasarb MecTo, Tie XpaHATCs Bce COOpPHBIE COCY/Ibl, MAaTepHaJl, U3 KOTOPOTO cIelNaHbl COOpHbIE
CoCy/bl, IBET (KIOBETHI, BOPOHKH, KOJIOBI)

20. VYkazarb mpu 0TOOpE MPoO HA XMMUYECKHI aHau3:
20.1. Ornpasnsercs Bcsi oroOpaHHas mpoda
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20.2. ®opmupyercs cyMMapHas Mpo0da Ha CTaHIIMHU M OTIIPABIISICTCS AJIMKBOTA (YaCTh
poOBbI)

21. OGecnedeHa Jin CTaHIUS TUCTUIUIMPOBAHHOM BOJIOM ISl HPOMBIBKH COOPHBIX COCYIIOB, YKa3aTh
pH nuctriuimpoBaHHOM BOABI
22. Onpenenenne pH:
22.1. Tum u mapka npudopa
22.2. DnexTpoaHas mnapa
22.3. KoMOMHMpPOBaHHBIN IEKTPOS]
22.4. Ha craHuuu HEMOCPEICTBEHHO B TEUEHUE 2-X YACOB: J1a, HET (HY»KHOE MOTYEPKHYTh)
22.5. B maboparopuu (ykazarb BpeMEHHOW WHTEPBaJ MOCIIe 0TO0pa)
23. Kak xpaHsTcs 3J€KTPOAbl MEXKLy U3MEPEHUSAMU (B KAKOM pacTBOpE):
23.1. DnexrtpoaHas napa
23.2. KoMOMHUpPOBaHHBIN IEKTPO]T
24. OmnpenesieHUE IEKTPOIPOBOIHOCTH:
24.1. Twun u mapka npubopa
24.2. OOGecneyeHHOCTb CPEJCTBAMH MMOBEPKH, YKa3aTh JaTy MOCIIEAHEH MOBEPKU BCEX
npubopoB
24.3. IlpoBeneHne MHCIEKIIUN U pEe3yJbTaThl MPOBEPKU
24.4. PerynapHocTb HabmoneHu# (ykas3arb, Korjaa He OblJI0 HaOMIOIeHUH )
24.5. IlpwunHa orcyTcTBHS MPOO (IAHHBIX)
25. IlpuuuHBI TOBBIIEHHOTO 3arpsA3HEHUs P00 WM KpaitHUX 3HaueHwi pH:
25.1. MecTononoxeHue CTaHIuu
25.2. Hanu4ue oxpaHHOH 30HBI
25.3.  OTKpBITOCTH CTaHIIUU (YIaJIEHHOCTD B M OT JIEPEBBEB, XOJIMOB, 3JaHUM, TUHUI
AJIEKTPOINEpPEaay, MECTHBIX UICTOUHUKOB 3arps3HEHUS
25.4. Tloncrtuiaroiasi HOBEPXHOCTh METEOIUIONIAIKU U OJIMKANILIEro OKpyKeHus (HaJu4yue u
XapakTep MbUIAIINX TOBEPXHOCTEN, HATMUNE M XapaKTEePUCTUKA JOPOT U 0004MH (acharsbr,
mebeHKa, eCOK U T.[.), HATM4Ke BO3/IeJIaHHBIX OTOPO/I0B/B3JIETHBIX
T10JIOC)

25.5. 3arpssHsome 00beKThI B paguyce 2 KM (KOTEIbHbIS, ABIMAIINE TPYOBI, TPOMBIITUICHHBIC
MPEINPUITHS, C-X YTOIbs, cKiaasl yaoopenuit, '[CM u XUMHUYECKUX BEIIECTB, MPOEIKUE
JIOPOTU U X MOKPBITUE, KUJIBIE IOMA U TIOCTPOMKH)

25.6. OrtomieHue cTaHIUU (TUIT OTOIUICHUS - IEYHOE, SJEKTPUUYECKOE, ITaPOBOE); XapaKTepPUCTHUKA
UCII0JIb3yEMOTO TOILJIMBA - YTOJb, APOBa

e IIpumeuanue— O0s3arenbHO cOOOMATH O MIPUUUHAX 3AKPBITHS CTAHIIMMA, KEM IPUHATO
PCHICHUC, YKA3bIBATb KOOPAWHATHI, PACIIOJIOKCHHUEC U HAJITUYHNC 3ar PASHAIOIUX 00BEKTOB JIIsL
BHOBB OTKpBIBatoIuxcs cranimii. Kaxxnas rpaga ods3arenbHa K 3aoIHEHHIO.

e Amnxkery (IIpunoxenue 1), 3anoaHeHHY0 B 31eKTpoHHOM Buje (aiian MSWord), otnipaBisTh B
cBoe YI'MCu B ®I'BY «I'TO» no snekrpoHHO# noure, IyoaupoBaHue B OyMa)kHOM BUJIE HE
TpeOyeTcs.

[Ipunoxenue 2

OT160p npod npu HAOIIOAEHHUSIX 32 XUMHUYECKHUM COCTABOM aTMOC(epHbIX
0CAJIKOB
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(PII_52.04.878-2019 BBeIeH B aelcTBue I[Mpukazom Pocruapomera
ot 20.08.2019 Ne 398)

OT160p npod

1. IIpu orGope mpod AOMKHO ObITH MOJHOCTHIO HCKIIIOYEHO IOIAJaHUE IOCTOPOHHUX
3arps3HAOMUX BemecTB B AO.

2. B xauectBe mpo0GooTOOpHHMKA JUIsI OTOOpa MPOO >KUIKUX M TBEPIABIX OCAIKOB MOXKET
WCIIOB30BaThCA CIIEAYIONIee 000pyI0BaHHE.

3. Beapo eMKOCTBIO HE MEHee 5 IM° ¢ KPBIIIKOH, H3TOTOBIEHHOE U3 XMMHYECKH CTOMKOTO
0enoro MOMUATHIIEHA BHICOKOTO JaBleHHs (PUCYHKH 1a u 10).

Pucynok 1 — YeranoBku 1 0160pa mpod aTMOC(HEPHBIX 0CATAKOB

a — YCTaHOBKa JUIsl 0TOOpa CyMMapHBIX Ipod arMoc(epHBIX 0CaaKoB; O — ycTaHOBKa IS
0TOOpa CyMMapHBIX U €IMHUYHBIX MPO0; B — aBTOMaTHYECKUI MPOOOOTOOPHUK;

1 — mraruB; 2 — KPBIIIKA; 3 — MOJUATUICHOBOE BEAPO; 4 — KOJBIIO JepKaTelisi; S — CTON

4. Apromarnueckuil MpoOOOTOOPHHUK, COCTOSIIUI M3 BOPOHKM M HIPUEMHOIO cocCyaa
U CHAO)KEHHBIM CEHCOPOM, KOTOPBI aBTOMarMYECKH OTKpPbIBAET KpPBIIKY HaJ [PUEMHON
MOBEPXHOCTHIO B Hauaje BbinajeHuss AO U 3aKpbIBa€T €€ MOCie MX MpeKpamieHus (pUCyHOK 1B).
I[Ipy »>TOM ceHcOop JOMKEH cpabarelBaTh MPU  HUHTEHCHUBHOCTH  BhimageHus  AO,
npesplmaroniei 0,05 MM B yac.

5.ITpoGootbopHuk mis orbopa mpod AO pacmonaraercs Ha METEOIUIONIAKE, Ha CTOJHKE
pasmepom He MeHee 80x80 cM, yCTaHOBJIEHHOM Ha PACCTOSHUM HE MEHEe 3 M OT IUIOMIAJAKH st
HaOJIFONICHUH 32 TeMITepaTypPOU MOYBHI.

6. [IpueMHasi MOBEpXHOCTHh MPOOOOTOOPHUKA Il 0TOOpa pod AO H0omKHA OBITH HE HIDKE
1,5 M oT noacTUNAIONIEN TOBEPXHOCTH.

7. Ecnu Ha craHuuu BeINONIHSAIOTCS Ba BuAa HaOmoaenuit (XCOuK), HeoOxouma ycraHOBKa
JBYX MPOoOOOTOOPHUKOB MapasielNbHO (PUCYHOK 10): ONMH M3 KOTOPBIX HCIONB3YETCS TOJIBKO MpU
orb6ope nmpo6 AO mJis MOCIEAYIOIMIET0 XUMHIECKOTO aHaIM3a, a BTOPOi — mpu otdope mpod AO mis
onpezaeneHus pH u yneiabHON 2IEKTpUUECKON IPOBOAMMOCTH ¥ Ha CTaHLIUU.

8. Ha cranuuum nomxHbl OBITH 3amacHble TPOOOOTOOPHUKHU. Ecny Ha cTaHIIMM MPOBOJUTCS
tonbko ofuH Buja HabOmoneHuit (XCO wmm KucnoTHOCTB), TO JOKEH OBITh OAWH 3amacHOM
npobooTOopHUK. B cirydae nByx mapasienbHbX BUAoB HaOmoneHui (XCOuK) nHeoOxomumo nBa
3aMacHbIX TPOOOOTOOPHUKA.

9. Benpo o0bemMoM He MeHee 5 JIHUTPOB, HM3TOTOBICHHOE M3 OEIOro MOJMATHIICHA
C KPBIIIKOH TIIATEIbHO BHIMBITH YUCTON BOJON C XO3SMCTBEHHBIM MBUIOM (CTHPAJbHbIE MOPOUIKH
H_MOIOIIME CPEIACTBA JUIS MbIThSI _0CAJKOCOOPHOI _MOCYIbI _He NPUMEHSTh). 3aTeM Beapo
HE0OXOMMO HECKOJIIBKO pPa3 TIIATENbHO OIOJOCHYTh YHUCTOM BOJOM M mMOCiHeIHUNA pa3 —
TUCTHJUTHPOBAHHOW. Beapo MOXHO MCIIONB30BaTh A7l 0TOOpa KaK XKUAKUX, TaK M TBEPABIX (CHEra)
ocazkoB. BerpoBas 3amura B 3TOM cilydae He TpeOyeTcsl.

10. B mepuon oTcyTCTBHUSI 0CaJKOB MPOOOOTOOPHOE YCTPOMCTBO HEOOXOIMMO 3aKPhIBATh
KPBIIIKOM, 4YTOOBI OCagKW HE HCHAPSUINCh W BHYTPb HE TONMAajganu pa3iMyHble TBEpAbIE U
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neuteoOpasHeie 3arpsisHeHus. Ecnmm ocagku wayT ¢ HeOompmmmu miepepbiBamMu (1—2 daca),
TO BEIPO MOXKHO HE 3aKPbIBATh.

11. B xoHue nepuona ordéopa BEAPO 3aKPHIBAIOT KPBIIIKOW U MEPEHOCIT B MOMEILICHHUE
CTaHLIUH, IJIe MEePEIUBAIOT MPOOy B CIEHUATBHO MMOJTOTOBICHHYIO JUIS 3TOTO MOCYLY.

12.  Tlocyna st mpoObl MPUCHUIAETCA U3 JIA0OPATOPUHU U MCTIOIB3YETCS TOJIBKO I TIPOO
aTMOC(hEpPHBIX OCAIKOB.

13.  IlepenuBare mpoOy B COOpHYIO KOIOy HEOOXOAMMO C TIOMOIIbIO BOPOHKHU
U3 XMMHUYECKOTO CTEKJIa WM OeJIoro MmoiudTHieHa. BOpOHKY HEOOXOOMMO BBIMBITH TEIJIOW BOJIOH
C XO3SIICTBEHHBIM MBUIOM M TINATEIHHO BBIMOJIOCKATh YUCTOM BOAOH M JBaXKAbI OIOJOCHYTH
JTMCTUILTUPOBAHHOM Bozoii. [locie ncnoinp30BaHus BOPOHKY OISATH MPOMBITH, KaK YKa3aHO BBIIIIE,
TIIATEJIBHO CTPAXHYTh OCTAaTKH BOJbI U IOMECTUTh HA XPAHEHHE B UUCTHIM MMOJUITUICHOBBIN MAKET.
[Tocne 3amonHeHust OHON KOJIOBI UCTIONIB3YIOT CIEAYIOUIYI0 CBOOOAHYIO KOJIOY.

14.  Cnemyer MOMHHTB, YTO HENB3Sl CMEIINBATh OCAJKH, BBHINABIIME B TEUCHHE PAa3HBIX
He/IeNb — TIPU HEJCTBHOM, JEeKaJ — TpHU JCKaJHOM MM MECAIEB - MPH MECSIHOM OTOOpE Mpoo.
B citydae npoJoimKUTEIbHOTO 10K/ WM CHEeromnajaa Heo0XoauMo coOpaTh UX MOJIHOE KOJIMYECTBO,
IIPY 3TOM MOT'YT OBITb [TOCJIEI0BATEIbHO 3aM0IHEHbI HECKOIBKO K0i10. [Ipo6bl Heo0XoquMo XpaHUTh
npu remneparype +5°C.

15.  IIpo6GooTOOpHHUK, HCHIOIB3YEMBIN TP O0TOOpE MPOO aTMOCQEPHBIX OCATKOB, & TAKKE
KPBILIKH, TIOCJIE MEePEIMBAaHUs U3 HUX NMPOO TINATEIbHO ONOJIACKUBAIOT JUCTUINIMPOBAHHON BOJOM.
CTpsXUBarOT OCTATKU BOJIbI, 3aKPBIBAIOT KPBIIIKAMH, YKJIA/bIBAIOT Pa3/Ae/IbHO B MOJIMITHICHOBBIE
MaKeThl U XPAHAT B IIKA(QY MU CleHUATBHOM SIIIMKE 10 0YepeIHOr0 0TOOpa MPOOHL.

16. Emkocth ¢ mpo0oil HaAMUCHIBAIOT, YKa3aB BpeMsi oTOOpa MmpoObl (Mecsil, HeIels,
CYTKM M T. JI.) U OTHPABISIOT B XUMHYECKYIO JIaOOpaToOpuIo JUIsl aHallh3a Kak MOXKHO ObICTpee.
Jlo OTHpaBKU 3allOJHEHHbIE €MKOCTH C IpoOaMu aTMOC(EpPHBIX OCAJKOB HEOOXOIMMO XPAaHUTh
B IUIOTHO 3aKpbIBatoleMcs mKady Ha OTAEIbHOMN MOJIKE UK B XOJIOIUIbHUKE.

17.  TIpoby c¢ arMocdepHBIMH OCaJKaMH HEOOXOAMMO COIMPOBOAUTH TalOnMIeH
(ITpunoxxenue 3), B KOTOPOi yKa3zaThb HOMEP KOJIOBI, BPEMs BBHIAJICHUS OCAJKOB, XapakTep U BUJ
OCAJIKOB, KOJMYECTBO OCAJKOB IO CTAaHAAPTHOMY OCAaJKOMEpY, HalpaBlIeHHE M CKOPOCThb BETpa,
TeMIIepaTypy Bo3ayxa, norogy. OTMETUTh 0COObIE SIBIICHUS, €CIIM TaKOBbIE HAONIIONAINCh B IEPUO],
MIPEIIECTBYIOUINI 0TOOPY MU BO BpeMsi 0TOOpa MpoOHI.

18.  Eciu ecTh BO3MOXHOCTh Ha CTaHIIUH, B MPOOE Cpa3y Mmocie 0TO0pa MOKHO U3MEPUTH
3HaueHue pH. 3nadenust pH nocne nzmepeHus He0OXOAUMO 3aHECTH B TAOJIHITY.

19. Yactp mpoObl, KoTOpass HcCIOIb30Bajach g u3MepeHus pH, oOparHo
B €MKOCTb € IIp000ii BEUIMBATh HEJb3s, TaK Kak Mpo0a IMpHu 3TOM 3arps3HseTcs!

20. Ecium B 3UMHUH 1IepuOJ MCHOJNB3YIOT KIOBETY, €€ B BETPOBYIO 3alllUTY.
[To oxOHYaHWY BBIIAICHUS TBEPIBIX OCAKOB, KIOBETY WIIM BEAPO 3aKPBIBAIOT KPHIIIKOW, IEPEHOCST
B IOMelIeHne MeTeocTaHMU. KroBeTa win Beapo ¢ ocajikaMu JOJKHBI ObITh 3aKPbIThl KPBIIIKAMH
JI0 TIOJIHOTO TastHUSI CHETa, M HaXOJUThCs KaK MOXKHO JJaJIblile OT HICTOYHHKOB 000TpeBa.

21. B KoHIEe KaXIOro Mecsla yCTaHOBKHM sl oTOOopa mpoO arMocgepHBIX OCaIKOB
MPOMBIBAIOT TEIUIOW BOJOW C XO3AMCTBEHHBIM MBLJIOM, 3aT€M TEIJION YHMCTOW BOJOM, MOCIE YEro
OTOJIACKMBAIOT JTUCTUUIMPOBAHHOM BOJOW HE MeHee TpeX pa3 M IOMEIIAI0T B YUCThIE
HOJMATUIICHOBBIE TTAKETHI.

22.  Hcnonb3oBaHuE IJISi MBIThS YCTAaHOBKHM Uit 0TOOpa MpoO aTMOC(hEepHBIX OCaJKOB
CHHTETHYECKHUX CTUPAIHHBIX MTOPOIIKOB M MATHEBON COMIBI KATETOPUYECKH 3aIPEINAETCS, TOCKOIBKY
CJIe/Ibl THX BELIECTB MIPH MOCIETYIOIIEM OIOJIACKUBAHUH BOJION TIOJIHOCTBIO HE YAAISIOTCS U MOTYT
OBbITh MPUYMHON UCKAKEHHUSI XMMUYECKOTO COCTaBa OCA/IKOB.

23. B nomemieHuw, riae Xpassarcs npoObl 0CaIKOB, HEIIb3s XPaHUTh XUMHUYECKUE BEIIeCTBA
OBITOBOTO M TPOM3BOJCTBEHHOTO XapakTepa (IIOBapeHHYIO COJb, PACTBOPHl aMMHaKa, KHCJIOT,
OCHOBAHHUH W Tak Jajee).

IIpumeyanus:

. Caenenusi 00 usmepenusix pH npeacraBasaTs Toibko B popmare daiiia Excel,
conepxameM 12 JucToB (110 YHCIY MecsilleB B IOAY: OJAMH JIUCT — OJIUH MeCsI).
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° Heo0xonumo pe3yjabTarbl HM3MEpPeHMH KaXKIAOI0 Mecsila 3aHOCUTh B JIMCT
cooTBeTcTBYIOIIEro Mecsina nociaenaosareabHo 1 EXKEMECAYHO nepecbliaTs 00HOBJICHHbIH
¢daiia (Bce 12 aucro) IJIEKTPOHHOU ITOYTOMN.

46



2. ®opMma 3anucu HHPOPMALMH NPH 0TOOPe MPOO aTMOCPEPHBIX 0CATKOB

JIuct 1

TeppuTopHallbHBIN OpraH MUHUCTEPCTBA (CITY>KObI, areHTCTBA)

Ton Mecs ITepuon ot6opa
Cranmms Oo6macTts Pation
[upora Honrora
HavanbHuk cTannuu Crapmmii HaOmonarenb
Haonronarenu

Bricota METCOIJIONIa KN

OO6uiue 3ameyanus (MOBPEXKICHUE UITH 3aMEHa YCTAaHOBKH, 0COObIE aTMOC(EepHBIE SIBICHHS)

Tabmuiy cocraBui(a)

HWHHULHAJIBI, (baMI/IJ'II/IH, JOJDKHOCThb

3aMeyaHUst KPUTUYCCKOT'O KOHTPOJIAA HA CTAHITUHN

WHHUIHAJIBI, (baMI/IJ'[I/Iﬂ, JOJDKHOCTB

IIposepun

WHUIHAJIbI, (1)aMI/IJ'II/I$[, JOJDKHOCTDb
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Tab6nuuma- dopma exxeMecsIUHOM 3aUCH HA CTAHIUAX 0TOOpa Mpod aTMOCc(EepHBIX 0CATKOB

JInuct 2

Crannus Ton Mecsig [Tepuon orbopa
Ort- O0na4HOCTh Vnenb-
Ocanxu Betep NeNe o
JHara Hagano n HOCH- Has
BBINAJIE KOHEII TEIb Temme- K d Kor6, B SNEKTPH
Komnunye- parypa OJIHe- OP~ | koro- p
HUS or6opa Xapak- | " Hanpas- Cxo- Has L yxa CTBO Ma phIC Jeckast pH [Mpumeyanue
ocan- MpOOBkI, TCp U 0CATIKO nenue, «» pOCTB, BJIaX- oC ’ (obmmr/ CIIUTEL IpoOBOIU-
KOB (gac:MuH) BH]I e A M Mm/c HOCTb, HU3) ocanKu MOCTb, Y,
Py, % MKCM/cM
Yncro aueit Yucno | KommuecTBo
¢ ocaIKaMu KOJIO 0CagKOB, MM
———————— 3a IIEPHO.
otbopa
Hab6mrogarens

IOoAITHUCH

HWHHUIIUAJIBI, q)aMI/IHI/ISI
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Ilpunosxcenue 3

OCHOBHBIE INTPUHLUIIBI UBMEPEHHSA pH B ITPOBAX ATMOC®EPHbBIX
OCAJIKOB

[Tpu uzmepennn pH aTMochepHBIX 0CaIKOB CIIEAYET UMETh B BUIY, YTO OCAIKU O0JIaJaI0T
PAIOM CBOWCTB, IPUCYIIMM UM Kak ci1a0opa30aBiIeHHBIM PACTBOPAM.

B ycrnoBusix Hesarps3HEHHOW arMoc(epbl 0CaIKU MMEIOT CIa0OKHCIYI0 PEaKIMI0 CPEebl,
a 3HaueHue pH xomebmercs B auamasone ot 5,40 mo 5,60. OmHako B aTMocepHOM BO3IyXe
IMOCTOAHHO MPUCYTCTBYIOT COCIUHCHHA, KOTOPBIEC MOI'YyT 3HAQUUTCIIBHO HW3MCHUTH BCIIMYHUHY
KUCJIOTHOCTH aTMOC(EPHBIX 0CAIKOB.

YenoBusi  u3MepeHusi BeauuunHbl pH  ci1a0oMHHepa/iM30BaHHBIX  PacTBOPOB
(armocdepHBIX 0€caIKOB, CHE:KHOI'0 TOKPOBA)

Jlnist Toro utoObl u3MepuTh pH, TpeOyeTcs cpeacTBO U3MEpEeHus, YyBCTBUTEIbHOE K HOHAM
BOZOpOAA, KOTOpBIE onpenessatoT 3HaueHue pH. [IpuHuun nsmepeHus coOCTOMT BO B3aUMOJICHCTBUU
MEXIy CEHCOPOM CO CTEKISTHHOM MeMOpaHO#l (M3MEpPHUTENbHBIM 3IEeKTPOa), YyBCTBUTEIHHOM
K MOHaM BOJIOpO/a, W pacTBopoM oOpasma. CorlacHO TEOPHH, CTEKIO CTEKJISTHHOTO 3JIEKTPOAa
(pH-cencopa) — 3T0 HOHOOOMEHHUK, KOTOPBI MOXKET BCTYIaTh B HOHOOOMEHHOE B3aNMOJICHCTBUE
¢ pactBopoM. CTEKIJIO IPU 3TOM paccMaTpUBAETCs KaK TBEPABIM 37EKTPONUT. CTEKII0, COCTOALIEE U3
OKHCJIOB HATpHs, KaJbLUs, KPEMHUS, 00J1aaeT Pe3KO BBIPAXKEHHBIM CHEU(PUIECKUM CPEACTBOM K
noHam H+. BceneacrBue 3Toro mpu CONpUKOCHOBEHHHM € BOAHBIMHU PACTBOPaMH B MOBEPXHOCTHOM
CJIO€ CTEKOJI 00pa3yeTcs Cloil, B KOTOpOM HOHBI Na+ OKa3bIBatOTCS TOYTH IMOJTHOCTHIO 3aMEIICHHBIMU
Ha noHbl H+. [ToaToMy MeMOpaHHBIN 3JIEKTPOA, M3rOTOBICHHBIN W3 TAaKOoro cTekia, obmamaer H+
¢byHKUHEH.

[Ipu u3menenuun pH B pacTBOpe, ¢ KOTOPHIM KOHTaKTUPYET CTEKJIO, KOJIUYECTBO NMPOTOHOB
(MOHOB BOJIOpPOZIA) HA MOBEPXHOCTU CTEKJA MeHseTcs. Tak Kak MPOTOH MMEeT 3apsijl, TO MEXIy
Hapy)KHOH TMOBEPXHOCTbIO W BHYTPEHHEH NOSBISETCS pa3HOCTh NOTEeHIMaloB. VMeHHO ee
u u3MepsoT npubopsl. Tem He MeHee, HaOMIOAAEMBbI MOTEHIMAI OAHOTO pH-4yBCTBHTEIHHOTO
ANeKTposia He oOecreynBaeT JOCTaTOYHO MH(OPMALIUU, TOITOMY HEOOXOIUM eIIe OAUH CEHCOp —
AJIEKTPOJI CpaBHEHHS (MPOTOUHBIN H3JekTpon). OH obecrneurBaeT KaJIWOPOBOYHBIA CUTHAT WITU
noreHuan a1 pH-cencopa. J{ns onpenenenus 3nadenus pH usmepsemoro o0pasia HEOOXOAUMO
HCIIOJIb30BaTh Pa3HUILy MOTEHIMAIOB 00OUX 3IEKTPOIOB.

Wsmeputensupiii  pH-anmextpon (pH-cencop) — 310 Ta 4yacth, KoTopas (aKTHUYECKU
yyBcTBUTENbHA K pH pacTtBopa. OH COCTOMT M3 CTEKJISHHOIO CTEPKHS C TOHKOM CTEKJISTHHOM
MeMOpaHO#l Ha KOHIIE, YyBCTBUTENIBbHOW K MOHaM Bogopona — H+. Otkimuk pH-uyBcTBUTEIBHOTO
ANIEKTPOJIa 3aBUCUT OT KOHIIEHTpalmu uoHoB H+ u, Takum oOpa3zom, JaeT curHai, onpeaeaeHHbIN
KHMCJIOTHBIM WJIM ILEJIOYHBIM XapaKTEpOM PacTBOPA.

Henp onexTpoma cpaBHEHHS— OO0ECIEYUTh OMpPEICNEHHBI CTAaOMIbHBIN MOTEHIIHA,
OTHOCHUTENILHO KOTOPOTo u3MepseTcs noreHuuan pH-cencopa. DiekTposl cpaBHEHUSI HE pearupyer
Ha KOHLIEHTpaluio HoHOB H+ B pacTBOope 0Opa3iia u Bcerna Nporu3BOAUT OJIUH U TOT K€ MOCTOSHHBIN
norenuuan pH-cencopa. KoHcTpykuus 37€KTpoAa TakoBa, YTO BHYTPEHHUN AJIEMEHT CPaBHEHUS
MOMEIIIEH B ompeJesieHHbIH OydepHblil pacTBOp (HACBHICHHBI pacTBOp XJIOPUCTOTO Kajusl) U
HETIPSIMO KOHTAKTHPYET C paCTBOPOM 00pasiia uepe3 MeMOpaHy. ITa KOHTAKTHAs IIeTh 00€CIIeUnBacT
CTaOWIIbHBIA MOTEHIIMAJ, KOTOPBIH HA3bIBAIOT €Il OMOPHBIM MJIM HYJEBBIM MOTEHIIMAIOM. BaxkHo,
YTOOBI AJIEKTPONIUT CpaBHEHUS (XJIOpUJ Kallisd) HMMeN BBICOKYIO KOHIIEHTPAIMI0 HOHOB, YTO
o0ecreunBaeT HU3KOE JIEKTPUUECKOE CONPOTHUBIICHHE.

[ToreHunan Mexay AByMs 3JIEKTPOAAMU — 3TO MEpPAa HOHOB BOAOPOAA B PACTBOPE, KOTOPAs 110
ompeneneHuio, aaer pH-3HadeHwe pacTBOopa. DTOT TMOTEHIMAN SBISCTCS JUHEHHOW (QyHKIMEH

49



KOHIOCHTpAllM HWOHOB BOAOPOJa B PpaCTBOPC, UYTO IMO3BOACT IMPOBOAWTH KOJMYCCTBCHHBIC
U3MEPEHMUS.

Kom0uHupoBaHHbIE 3JIEKTPOABI HAMHOTO 00jiee MPOCTHI B 00pallleHnH, YeM JBa OTJENIbHbIX
AJIEKTPO/Ia U OYEHB YAaCTO MUCIONIB3YIOTCS B HacTosImee BpeMs. KomOuHupoBaHHbIe cTeKIstHHbIe pH-
ANEKTPOJIbI 0OBEAUHSIOT B OTHOM KOPITYCE U3MEPUTENBHBIN 3JIEKTPO/ U NIEKTPO CPaBHEHHUSI.

K nmocronHcTBaM KOMOMHUPOBAaHHBIX AJIEKTPOJOB CIEAYET OTHECTH CIEAYIOIIEE:

- OHU KOMIaKTHEE IEKTPOIHON Maphl;

- Tpo1ie B 00CITy’)KUBaHUH;

-IIPUMEHEHUE OJHOIO JaTYMKa BMECTO JIByX CHMIKAET BEPOSTHOCTb BHECEHMsI 3arpsA3HEHUN
B I1po0y;

- MHOTOYHMCJICHHBIC BapWaHTbl KOHCTPYKIHUOHHOI'O MCIIOJIHCHUSA IIO03BOJIAAIOT HPOBOAWUTH
U3MEPEHHUS B CAMBIX PA3IMYHBIX YCIOBUSX, 1aXkKe TAKUX, B KOTOPBIX MPSIMbIE U3MEPEHHUSI IIPU ITOMOLITI
AJIEKTPOJHOM Iapbl HEBO3MOKHBI.

Bce 310 nenaeT koMOMHUPOBAHHBIE 3JEKTPOABI OYEHb MTPUBIEKATEIHHBIMHU.

TeM He MeHee, 3JIeKTPOAHasi Mapa Mpeano4YTUTe]bHee KOMOMHMPOBAHHOIO AJIEKTPOJA.
B pe3yjabTaTe MHOrOYMC/IEHHBIX 3KCIIEPHUMEHTOB ObUIO YCTAHOBJIEHO, YTO NMpH u3MepeHuu pH
KOMOMHHPOBAHHBIM JJIEKTPOJOM CHJIbHO Pa30aBJieHHBIX PACTBOPOB, TaKUX KaK arMoc(epHbIe
0Ca/IKH, IPOMCXOIUT U3MeHEeHHEe COCTaBa MPOObI BeJieACTBHE ObICTPOro ncreuenus pacrsopa KClI
W3 AJICKTPOJa B aHAJIM3UPYEeMbIi pacTBop. M3-3a HU3KOW MUHEpanu3aluu aTMOCHEPHBIX OCAIKOB
o0ecrieyeHrne CTa0MIBHOTO MOTEHIMANa 3aHUMAeT OOJIbIlIe BPEMEHHU, YeM NPH UCIOIb30BAHUH 2-X
AIIEKTPOJIOB. [Tpu 3TOM YBEJINYMBACTCS KOHTaKT u3MepsieMoit pOOBI
¢ arMoc(epoil U, KaK CIEACTBUE, B pe3yJbTare MOMIOLICHHs YITIEKUCIIOro Ira3a u3 arMoc(epHOro
BO3JlyXa U3MEHSIOTCS H3HauaIbHbIE XapaKTePUCTUKU MPOObI. DTO MPUBOIUT K OIINOKE U3MEPEHHS U
JOXKHBIM pe3ynbraraM. [l03TOMy HACTOSITEIbHO PeKOMEHAYeTcsl NPHMEHATh pa3leibHYIO0
3J1eKTpoaHYI0 napy. [Ipu 3ToM 31eKTpo cpaBHEHHS HEOOXOANMO YCTaHABIMBATh HECKOJIBKO HUXKE
CTEKJISIHHOTO IIapHKa U3MEPUTEIBHOTO 3JIEKTPO/a.

Nucrpykuuss pana pH-merpa ¢ aAByMs 3JIeKTpoaaMM: H3MEpPHUTEJIbHBIM H
BCIIOMOTraTeJIbHbIM

[lepen mepBbIM MPUMEHEHUEM, a TAKXKE Pa3 B MECHI] AIEKTPOIbl HEOOXOAMMO 3aMadHBaTh
B 0,IN pactBOope comsiHoM Kucnotsl. s sToro anexkrpoasl norpyxarT B 0,1 N pactBop HCL
Ha cyTku. [lociie 3amaunBaHus AMEKTPOIBI HEOOXOAUMO TIIATENBHO MPOMBITh JAUCTHIUIMPOBAHHON
BOJIOH.

IIpumeuyanue. Ilpu usmepenuu 3nauenus pH neodxo0umo ucnonv3oeams pexcum
asmMomMamuyecKoil memnepamypHoil Komnencayuu!

1. IToaroroBka

1.1.  Bxumounts npubop B ceTh u nmporpers He MeHee 20—30 MuH.

1.2.  OTKpBITh 3aJIJUBOYHOE OTBEPCTHE B JIEKTPO/IEC CPABHEHUS.

1.3. IIpoBepuTh ypOBEHb 3JIEKTPOJIUTA B AJIEKTPOJe cpaBHeHUs. [Ipu HeoOXoauMocTH
UIEKTPOJIUT CIEAYeT I0JIUTh. BHYTpHM 3JieKTpoaa cpaBHeHHMs [0JI’KHO BCeraa HaXoAMThCS
He00JIbII0e KOJMYECTBO KPUCTALJIOB XJIOPUCTOI0 KAJIHsA. YPOBEHb JIEKTPOJUTA B JJICKTPO/e
NPH U3MEPEHHUSAX J0/IKeH ObITh Bblllle YPOBHS aHAJIM3MPYEMOro pacTsopa!

1.4.  TmarenpHO IPOMBITH 3JEKTPOIBI IUCTHIUIMPOBAHHON BOJOM.

2. KanuOposka

2.1 Iepen HauaIOM U3MEPEHUS MPOU3BOIAT KATHOPOBKY mprbopa 1o OydepHBIM pacTBOpaM
4.01
n 6.86 (7.01).

Ipumeuanue. B nepsvie HecKonbKo OHell IKCHIyamayuy npubopa uiy H08020 CIMEKIAHHO20 ANeKmpood
Kanubposky npubopa no Oygeprvim pacmeopam ciedyem HPOBOOUMb KaNCObIL OeHb, MAK Kak
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XapaxmepucmuKky CmekIssHHO20 31eKkmpoda mozym usmenumoucs. Ilpu nocnedyiowei pabome ¢ npubopom
Kanubposka no OyghepHviM pacmeopam MoxHcem nposooumsCs 3HasumenvHo pedice (0o 1 paza 6 3 ous). Takoce
Kanubposka npubopa Heobxoouma, ecau cywjecmeyem NpeonoNodceHue, YmMo Nokazauus npubopa
nexoppexmuwl. Credyem umems 8 Uy, 4MO OOnycmumas noepeuwHocms cocmagisiem ne 6onee 0.05 eo.
(coenacno Pl 52.04.186-89). Onexmpoovl neped noepysicenuem 6 Oyghepuvlil pacmeop HeodX00UMOo
MmuamenbHo NPOMbIMb OUCTMULTUPOBAHHOU 000U, OCMAMKU C INeKMpoo0s8 YOarums QuibmposaibHol
bymaczoil.

3. HN3mepenune pH

3.1 KoHUBI 37I€KTpOIOB MOTPYXkarT B NPEABAPUTEIBHO MOAIOTOBICHHBIM HCIIBITYEMBII
pacTBOp Tak, YTOOBI MU3MEPUTENBHBIN MIAPUK CTEKISTHHOTO 3JIEKTPOoJa ObUI MOTHOCTHIO MOTPY>KEH
B PacTBOpP, a AJIEKTPOJl CPAaBHEHHUs OBUI YCTAHOBJIICH HEMHOTO HIKE MU3MEPHUTEIHHOTO 3JIEKTPOJA.
[Tocne Toro, kKak mokazaHus NMpUOOpa MPUMYT YCTAaHOBUBIIIECECS 3HAUYCHHUE, 3alMMCHIBAIOT BETUUMHY
pH B xxypHair.

3.2 Ilocie KaXxgoro M3MEpPEHHs SJICKTPOJIbl TIIATEIBHO MPOMBIBAIOT JAUCTUILUIMPOBAHHON
Bozoil. YacTh mpoObl, KOTOpPasi MCHOJbB30BaNach A u3MepeHuss pH, o0parHo B eMKoOCTh
¢ po0oii BLLIUBATDH HeJIb35l, TAK KaK NMPo0a Npu 3TOM 3arpsi3HAeTC.

3.3 [1o oxoHUaHUM pabOTHI C TPUOOPOM IEKTPOBI I H3MepeHuss pH TomKHBI ocTaBaThCs
MOTPY’KEHHBIMU B JUCTWUIMPOBAHHYIO BOAY. 3aJMBOYHOE OTBEPCTHUE DIIEKTPOAA CPaBHEHUS
HEOOXOIMMO 3aKPHITh.

Ipumeuanue. Crnedyem ommemumo, umo pH Oonowcen Ovims usmepen cpasy nocie omoopa npooul.
Ecau maxoti  6o3moxcnocmu  Hem, nHpoOy ammocpepuvix 0Cadko8 HeobXO0UMO XpaHums 6 MNIOMHO
3aKpbIBAIOWeMCs WKAy Ha OMOETbHOU NONKe ULU 8 XOTOOUTbHUKe. B 3umHull nepuod nepeo usmepenuem pH
meepovle 0CAOKU pACMANnIUBaiom 8 3aKpblmom eedpe (Kioseme) 6 nomewyeHuu MemeocCmaHyuu 80anu
OMm UCMOYHUKO8 0D02pesa.
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Ilpunosccenue 4

ONPEAEJEHUE KUCJIOTHOCTU-IHEJIOYHOCTU METOAOM OBPATHOI'O
TUTPOBAHMUA

1 aran. Onpenenenne HOpMabHOCTU TeTpadbopara Hatpus (Oypsr) PII 52.04.186-89 (ctp.
493 n.7.4 u ctp. 476 1.4.3)

NoNe s —_ Do (Vuar*0.005)-
Hp06LI pH 8 VﬁprI é o E% (V6prI*N6prI)* C2
_ = = \© S & S
£8 &5 = M Z Sz B 50 Mr/i
T ¥ %H O Y=
>SS A 2 | E£%8 Ci
< ; f g & 9 MT-9KB/J
< < 22 8
1 4,57 1,0 0,005 0,81 | 0,00555 | -0,00055 -0,028 0,028
(kucmas) KHCIT
2 5,60 1,0 0,005 0,73 | 0,00500 0 0 0
(paBHOBeCHas
)
3 6,77 2,0 0,01 0,80 | 0,00548 | 0,00452 0,226 13,79
(tmemouHas) HCO3

[Ipu onpenenenuu C, MacCOBOW KOHIIEHTPAIIMM MOHA B MI'/JI, OKOHYATENILHBINA PE3yabTaT
paccuuThIBAOT IO hopmyIe:

Co=C1*m, mr/n,

rae:

C1—_KOHIIEHTpALIUS HOHA B MI-OKB/TI;

m—mMacca MOHa KaK CyMMa aTOMHBIX MacC BCEX COCTABIIAIOIINX €r0 KOMIIOHEHTOB, MT.

ATOoMHas Macca MOHA BOJIOPO/A paBHA 1, a cyMMa aTOMHBIX Macc THApokapOoonara — 61.

Jlns mepeBoAia KOHIIEHTPAIIUU MT-3KB/JI B MI'/J1 HEOOXOAMMO KOHILIEHTPAIMIO HOHA BOJOPOIA
YMHOXHTH Ha 1, a KOHIIEHTPALHIO THAPOKapOoHaTta — Ha 61.
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lpunoxceHue 5

Hepequb HOHCCJICKTUBHBIX JJICKTPO10B

JIEKTPOIBI C MOJUKPHUCTATLINYECKON MeMOPaHOi

o JunamazoH Hwxnuii npenen o
OnpenenseMbrit Homyctumblit
OIpEICTICHUS, 0oOHapy>KeHus, Memmaronime noHbl
HOH nuama3zoH pH
MOJIB/TI Mr/n
F- 1—1-10° 0,02 5—7 —
Cr 1—3-10-5 1,75 1—12 Sz I,Br

duekTpoasbl ¢ MemOpaHoii u3 [IXB

KonueHTpamm, NMPpH KOTOPLIX MEIIAKIINE HOHBI BIIUAIOT HA ONMPEACICHUEC

Jnamazon

Hwxnuii npenen

OmnpenensieMblit Jomycrumslit
ONpeeIICHUS 0oOHapy>KeHus, Meraromnye HOHBI
HOH nuama3oH pH
MOJIB/J MT/J1
K* 0,1—1:10°° 0,4 1—9 Na’,NH*,Ca?*
Ca** 0,1—2-10°° 2,3 4,5—10 Na* Mg>" K"
NOs 0,2—2-10°° 1,3 1—10 CI',NOs~
NH4* 0,2—2-10° 0,2 0—8,5 Na', Ca?", K*
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Ilpunoxcenue 6

I/IHCprKHI/IH AJsA MBITbA NMOCYAbI I8 XUMHYECKOI0o aHajau3a aTMOC(l)epHBIX
0CaaKoOB

1. Jnsg  MBITbSI CTEKIIIHHOM UM TOJUATWIEHOBOM XUMHUYECKOW MOCYHBL,
HCIIOIb3YEMOM
JUIST XUMHYECKOTO aHalim3a aTMOC(HEpHBIX OCAAKOB, HEOOXOAWMO TMPUMEHSTh TOJBKO
X03s1iicCTBEHHO€E MbLIO.

2. HampuiuTh epmivk u TIIaTesbHO 00paboTaTh epIIMKOM MOCYLY M KPBIIIKU C
BHYTpPEHHEH
Y Hapy»KHOU CTOPOH.

3. TmarensHO MPOMNONOCKaTh HECKONBKO pa3 00pabOTaHHYIO XO3SHCTBEHHBIM
MBUIOM IIOCYAy TEIUIOW BOAOIIPOBOJHOM BOJOM.

4. [Iponaputs mocyny Ha mnapuike (CM. PHUCYHOK-CXEMY) N0 0Opa3oBaHMs
KOHJICHCaTa
Ha CTEHKaX MOCY/bl.

5. [Tocne nponapuBaHus CIIOJOCHYTh HECKOJIBKO pa3 AMCTUIUIMPOBAHHON BOAOM.

6. CTeJIIHHYI0 TOCYIy BBICYHIMTh B CYIIWJIBHOM IIKady NpH Temmeparype
105°C.

7. [TonmusTHEHOBYIO MOCYQy BBICYIIUTh HIpPU KOMHATHOM TemrmepaTrype B
IIEpEBEPHYTOM COCTOSHUU.

8. Ecnu ucnonb3yloTcst pe3uHOBBIE MPOOKH, MX HEOOXOIUMO IPOKHUIATUTH
B IUCTUJUIMPOBAHHOM BOJIE.

9. BricylieHHY10 OCYy 3aKpbITh KPBIILIKAMUA U XPaHUTh OTAEIBHO OT MOCY/IBI,

HCHOJ'IB?)}’CMOFI JJI XUMHUYCCKOI'0O aHaJIM3a IPpUPOAHBIX BO.

PucyHok-cxema. 1— BOpOHKa; 2- CTEKJISIHHAS TPYOKa; 3 — pe3rHOBasi IPoOKa C OTBEPCTHEM;
4 — cTekIsHHAs K002 U3 TePMOCTOMKOrO CTeKIa BMECTHMOCThIO 500 cM3; 5 — Kumenku
(xamusipHBIe TPYOOUKH); 6 — ITUCTHIUTMPOBAaHHAS BOJA; 7 — DJICKTPOILIATKA.




Ilpunoscenue 7

PEKOMEHIAIIMS
110 UCKJIIOYEHWIO TIPUMEHEHMS TIOPTATUBHBIX ITPUEOPOB
JUIA UI3MEPEHW Y BEJTUYAHBI PH
W MIOPTATUBHBIX | KAPMAHHBIX KOHIYKTOMETPOBB ATMOC®EPHBIX
OCAJTKAX

HE HMCIOJIb3OBATDb nopratuBHBIe M KapMaHHbIe MpuOopbl i u3mepenuss pH,
U y1eJIbHOM 3JIEKTPU4YeCKO MPOBOAUMOCTH B NP00ax aTMOC(hepHBIX 0CATKOB.

[TorpemHocts U3MepeHus MOPTATUBHBIX pH-MeTpoOB ¢ KOMOMHUPOBAaHHBIM JIEKTPOIOM
tuna “Checker”, “Hanna”, MT-1101 u ap. comiacHO NacmOpTHBIM JaHHBIM, HE TMPEBBINIACT
+0,05 en pH, yro cmnpaBemmuBo B ciaywae usMepeHus pH pacTBopoB, 001aaronIux BBHICOKON
OypepHoii emkoctbto. K HuUM oOTHOcATCS OyQepHble pacTBOpPbI, MHHUThEBbIE, MHUHEPAJIbHbBIE
¥ TEXHOJIOTHYECKHUE BOJIBbI PA3HOTO Pojia ¢ MUHepamm3anuei cbie 100 mr/cm?.

ATMocdepHble 0CaAKH — 3TO MaJOMUHEPAJM30BAHHbIC PAacTBOPHI ¢ HU3KOW OydepHou
eMKOCThI0. 10 IKCIepMMeHTANBHBIM JAaHHBIM IOIPELUIHOCTh M3MepeHuil pH Takux pacTBOpOB
C HCMOJb30BAaHUEM IMOPTATUBHBIX MPUOOPOB C KOMOWHHUPOBAHHBIM 3JIEKTPOJIOM, KaK IMPaBUIIO,
npesbimaer  20% wim  +0,5 en pH. Bpems orkiamka Takux npuOopoB B ciayyae
MaJIOMHUHEPAJIM30BAHHBIX PACTBOPOB YBEIWYUBAeTCA. B pesynprare UIMTENBHOTO KOHTAaKTa
C DJIEKTPOJIOM M3MEHSIOTCS XapaKTePUCTUKH H3MEPSEMOro pacTBOpa, M CyMMapHas OLInOka
u3Mmepenust ypenuuuBaerca 110 20%. IlpakTHdyeckM 4YyBCTBHTEJIbHOCTHh NOpTaTMBHBIX pH-
METPOB B CJIy4yae MCNOJb30BaHus UX AJs1 u3Mepenusi pH armocdepHbIX 0cakoB CHH:KaeTCsl B
10 u Oosee pa3. Cormacuo P/ 52.04.186-89 (m. 4.5.3) mo pesynbraraM METPOJOTHYECKOTO
WCCIICIOBAaHUS CyMMapHas OIIMOKa ompeneleHus BenumuuHbl pH B aTtMocdepHBIX ocaakax
He oJbKHA npeBbimars £10%.

IopraTBHBIE U KAPDMAHHbIE KOHAYKTOMETPHI 10 MAaCIIOPTHHIM JIAHHBIM HUMEIOT BBICOKOE
paspelieHre, 4YTO TakKKe CIPaBEIIMBO TOJBKO JUIS BBICOKOMHUHEPAIM30BAaHHBIX PACTBOPOB.
N3-3a HU3KOM YyBCTBUTEILHOCTH TAaKUX MIPUOOPOB CyMMapHasi OTPEITHOCTh U3MEPEHUST BETUYMHBI
YICIBHOM AJIEKTPUUYCCKON TPOBOAMMOCTH aTMOC(EpPHBIX OCaIKOB B CiIydae MX HCIIOIh30BaHUS
MOXKET 3HAYUTENbHO MpeBbaTh 20%.

Cornacuo PJ] 52.04.186-89 (m. 4.51) mo pe3ynbTaraM METPOJIOTMYECKOTO HCCIEAOBaHUS
OTpEJICTICHUE YIEIbHON SJIEKTPUUYECKON TMPOBOJMMOCTH JIOJDKHO BBIIOJIHATHCS C CyMMapHOM
norpemHocTs He 6osee 20%.
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Ilpunosxcenue 8

PEKOMEHJIALIMH
MO UCTNIOJIL30BAHUIO JAHHBIX O KHCJIOTHOCTU ATMOC®EPHBIX OCAJIKOB

Atmocdepnbie ocaaku (AO) 0ObIUHO BCerna MMEIT HEMHOTO KHCIYIO PEakIUIo CpPebl,
MOCKOJIBKY COJIEp Kaluiics B Bo3ayxe nuokcunt yrieposa (CO2) BCTymaeT B XUMHUYECKYIO PEAKIIHIO C
JIOKJICBOM BOJIOHM, 00pasyst cinabyro YrojabHyH KHCIOTYy. [Ipm cpemHeM coiep)KaHWU JTHOKCHIIA
ymepona B armocgepe, paBHoM 0,03%, KOHIIEHTpalus MOHOB BOAOPOJA B PaBHOBECHOM BOJHOM
pactBope 1ipu 20 °C cocrasur 2,5-10° monb/i, a 3Hauenne pH COOTBETCTBEHHO OyIET PaBHO
5,40-5,60. IlpunsTo CcuMTarh, 4TO MMEHHO TAKOE€ paBHOBECHOE 3HadeHHUE pH HOMKHBI MUMETh
He3arpsi3HEHHbIE aTMOC(EpHblE OCaJKM B OTCYTCTBHE Jpyrux mnpumeceil. B To ke Bpems
B armocepe KpomMe JMOKCHJA YyIIepoJa MOXKET IMPUCYTCTBOBaTb ILENbld  psiag  Kak
KHCJIOTOOOPAa3yIOIIUX BEIIECTB, TaK U MbUICBBIX YaCTHULI, BIUAIONIMX HAa KUCIOTHOCTh aTMOC(EPHBIX
ocagKoB. ['paHuIIell €CTeCTBEHHOTO 3aKUCIEHUs aTMOC(EpPHBIX OCAJKOB CUMTaeTCs 3HaueHue pH
paBnoe 5,00 (MU3pasib, 1989)

Kucnoraele JOXKIU OKa3bIBalOT BPEJHOE BO3JCHCTBHE HAa pacTE€HUs, Ha3eMHbIE M BOJHBIC
OpPraHu3Mbl, YCUJIHMBAIOT KOPPO3HMI0 METAJUIMYECKUX KOHCTPYKLUMH M KOMMYHHMKAalMH, a Takke
MIPUBOJAT K 3aKUCIIEHUIO ITOBEPXHOCTHBIX BOJ M IIOYBEHHOIO MOKpoBa. KUcI0THOCTB, n3Mepsiemas
BenuuuHOM pH, ompenensiercss kak B MECAYHBIX, TaK U B CYTOYHBIX (€AMHUYHBIX) mpodax AQO.
KucnoTHOCT OTHOCHTCST K HEYCTOMYMBBIM IapaMeTpaM, a €€ 3HauyeHHEe MOXKET H3MEHSThCS
B TeUCHME XpaHeHUs MpoOb! (KauecTBeHHAs OLIEHKA 3arpsA3HEHUs OKpYXKaroleil cpeibl (110 JaHHBIM
0 XMMHUYECKOM cocTaBe arMoc(epHbx ocajkoB). — [1.d.Csucros, A.W.Ilonmumyk, H.A.Ilepumna,
Tpynst [TO, Bemm. 562, c1p.76-94, 2010). IlooToMy 3Hauenust pH, momyuyeHHble B pe3yabTare
M3MEPEHMSI CYTOUHBIX (€IMHUYHBIX) P00, SABISIOTCS Hanbosee HH(POPMAaTUBHBIMU.

CeeneHust 0 KuCJIOTHOCTH NpoO AO pekoMeHAyeTcs peryasipHO IMyOlIMKOBaTh B 0030pax
3arps3HeHust okpyxaromeil cpeasl. Ilpu 3ToM HEOOXOIMMO HCMONB30BaTh JIOCTOBEPHBIE JAHHBIE,
KOTOpBIE MOTYT OBITh IOJYYEHBI TOJBKO IPH YCIOBHUHM COONIOACHUS BCEX MpaBHI OTOOpa
¥ xpaHeHus npo6 AO, a Taxke Ipu MpaBUILHOM U3MepeHuu pH.

Konmpons kauecmea ucxo0nvlx 0anHblX HAOII00CHUTL

KoHTponb kadecTBa UCXOIHBIX TAaHHBIX HAOMIOACHHUI MOXKET ObITh OCYIIECTBIICH B 3 ATamna:

1) Oméop npo6 ammocgepnvix ocaokos

Ha mepBoMm »Tame oOlleHUBAIOTCS TIpaBmwiia oOTOOpa TIPoO aTrMOC(EpHBIX OCAJIKOB.
Jocmosepnvie 3nauenun pH mozym 0vimb nonyuensl mojibKo Rpu ycio6uu coO1100eHUs 6cex
npasun omoéopa! Haubonee BO3MOXKHBIE TPUYUHBI OpaKOBKH JaHHBIX [0 KHUCJIOTHOCTHU
aTMOC(EepHBIX 0CAJKOB, CBA3aHHBIE C OTOOPOM MPOO, MpeCTaBIeHBI B Ta0. 1

Tabmuma 1-Bo3moxHbIE MPUYKHBI TOTYyYEHUS] HETOCTOBEPHBIX BenrunH pH
(o METOIMYECKUM MaTepraiaM U MHCTIIEKIIMOHHOMY KOHTPOJIIO)
IIpuuuna ITocnencTBus
Wcnonp3oBanue HepeKOMEHT0BaHHBIX
po00OTOOPHUKOB
Hapyuienue npaBuit skcItyaTaluu u
YUCTOTHI NPOOOOTOOPHUKA — MBITHE C

3amenaynBanue npod (mpu oréope
B CTCKJISTHHBIN TPOOOOTOOPHUK, OCAIKOMEDP

TperbsikoBa)
WCIIOJIB30BaHUEM HEIOITYCTHMBIX MOIOIIHX
cpencTB (COJIbl, MOPOIIKA)
OTKpBITHINA TPOOOOTOOPHUK B TIEPUOIBI [ToBsIeHHOE COJIEp>)KaHUE OCHOBHBIX HOHOB
OTCYTCTBUS OCAJIKOB BCJICZICTBUE CYXOTO OCaXICHUS adpo30Jeit

Xpanenue nmpod 0CagKoB B MOMEIIECHUH, I7Ie | NPUBOAUT K MCKAKECHUIO XMMUYECKOTO COCTaBa
XPaHATCS. XUMUYECKUE BEIIECTBA OBITOBOTO M | OCAJKOB H, CIIE0BATEIBHO, HETOCTOBEPHBIM
IIPOU3BOJCTBEHHOIO XapaKTepa 3HaueHusM pH

2) Konmpons Kauecmea ananumuyecKux umepenHu
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2.1) Ilpumenenue nepexomenoyemvix cpeocme uzmepeHuil

[Io »kcnepuMeHTanbHBIM JAaHHBIM MOTPEHNIHOCTh Hu3MepeHuid pH mnpu npumeHeHuun
MOPTATUBHBIX MPUOOPOB, Kak MpaBuio, npesbimaet 20% wumu £0,5 ex. pH, B To Bpems Kak COIIacHoO
PII 52.04.186-89 cymmapHas ommOKka ompeaencHHs BeMWYUHBI pH B arMocQepHBIX Oocajkax He
nomwkHa npesbimate +10%. Takum o0pa3oMm, IpUMEHEHHE MOPTATUBHBIX MPUOOPOB NAET JIHIIb
npuOIU3UTENbHBIE, a 3a4aCTYIO 3aBBIIICHHbIE 3HaYeHUs KucinoTHocTu (pH) ocankos.

2.2) Henpasunvnan 3xcniayamayus npuoopa

[lepen Hayanom usmepenus BenuuuHbl pH HEOOX0AUMO MPOBOIUTH KAIUOPOBKY Mpudopa mno
OydepubiM Toukam. BenenctBue Toro, auana3zoH u3MeHeHHs pH ocaikoB, Kak MpaBMIIO, JICKUT B
npenenax 4—7 en., TO HACTOATEIHHO PEKOMEHIYETCS MpH KaauOpPOBKE HMCIONB30BaTh TOYKU 4,01
u 6,86 (7,01). bonee nmoapoOHO OCHOBHBIE MpHUHIMIBI W3MepeHust pH B mpobax armocdepHbIX
ocaskoB npejcrasieHsl B [Ipunoxenun 4.

3) Ouenka HenoKa3ameabHLIX 3HAYEHUN 6 UCXOOHbLIX pAOAX  HaOAOeHUll
3a kuciomnocmoio pH ocaokoe

OOBIYHO COMHUTENBHBIMU CUMTAIOTCS CIUIIKOM HU3kue (<4,00) min HaoOOpOT CIHIIKOM
BbIcOKUE (>7,00) 3nauenust pH.

B Hacrosimuit MOMEHT He CYIIECTBYET OTACIBHOM CHeMaabHO pa3paboTaHHON METOMKH IS
aHaJM3a IKCTPEMaNbHBIX (BBIACISIONINXCS) 3Ha4eHHi BenuuuH pH. B mganHOM ciywae ananus
JKCTPEMAaJIbHBIX 3HAUYEHUH MOKET OBITh TPOU3BEJEH C IOMOIIBI0 HemapaMeTpHueCcKHX
CTAaTUCTUYECKUX KPUTEPHUEB.

Haubouabmuii nHTEpec npeacrapaser uHdopmanus o (00):

1. usmenenuu eenuuunsvt pH AO 3a onpeodenennwiii nepuoo

B AaHHOM CJIy4dac CJICAYCT OTPA3UTh HAMMCHBIINEC U MAaKCUMAJIbHO BBICOKUC 3HAUCHUA pH
Hamnpumep, no pesynpraram HabmioneHuit 3a 2015 rox Ha cr. KaauHUHTpag MUHMMalbHOE
3HaueHune pH BeimaBmux ocaakoB coctasmio 4,30, a makcumanbHoe — 7,70.

2. cpeonux 3nauenuax pH 3a onpedenennstii nepuoo (mecau, 200)

Heobxomumo yuuthiBath, 4yro pH=-1g[H"], mo3TOMYy BBIYHMCIEHHE CpPEIHETO 3HAUCHHUS
MIPOU3BOIUTCS B HECKOJIBKO 3TAIOB:

a) M3naganpbHO HEOOXOIUMO TIEPEBECTH BeIUYMHY pH B KOHIIEHTpaIlMiO HOHOB BOJOPO/IA

([H*]) mo dopmymne (1):
[H;"]=10P" r/nm3 (1)
IIpu pacuere B Excel npumensiercsa popmyna — «CTEITEHB(10;-pH)»

0) Bbraucnsior cpeiHio0 KOHIIEHTPAIMI0 HOHOB BoJIopoa 1o dopmyie (2):

S /]

[Hcp] = MT; F/L[M3 (2)

[Ipu pacuere B Excel npumensiercs ¢popmyna — «CP3HAUY»
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B) PaccuntriBarot cpeanee 3nauenue pH mo dpopmyie (3):
pHep= -1g[Hep] (3)
[Tpu pacuere B Excel HeoOxoaumo uctonb3oBark hopmyiny — «-LOG10»
Tabnuua 2— Ilpumep BBIYHCIEHUS cpeAHEro 3HaueHUss pH W cpaBHEHHUS pe3ynbTraros,

MOJYYCHHBIX ITYTECM apI/I(l)MCTI/I‘-IeCKOFO OCPCOAHCHUA U OCPCAHCHUSA YCPEC3 KOHUCHTPALUMKO MOHOB
BOZIOpOJIA

Ne /it W3mepennble 3HaueHus pH Eg}&f;{;g;g?f)?gfi f/‘;ﬁ[\goﬂaa HOJTyYeHHast
1 4,79 1,62181E-05

2 451 3,0903E-05

3 4,83 1,47911E-05

4 6,01 9,77237E-07

5 4,38 4,16869E-05

6 5,83 1,47911E-06

pH o 5,06 4,68

3. nosmopaemocmu paznvix 3navenuii pH eounuunvix npoo

[Ipu uccienoBaHUK SIMHUYHBIX TPOO aTMOC(HEPHBIX OCAIKOB JUara3oH u3MeHeHus pH, kak
MPABWIIO, PACIIUPSIETCS: MOTYT BCTpeuarbes 3HadeHus menbine 4,00 u 6ombiie 7,00 en. pH,
B TO BpeMs Kak B OTACIBHBIX MECSYHBIX Mpobax pH m3meHsieTcst oT 4 10 7 MpU BBIPAKESHHOM
npeobraiaHuy 3HaYeHUH oT 5 10 7 (CM. pUCYHOK).

60
50 -
40 |
30 -

20 +

TToeTOpsieMOCTE, %o

10 +

pH=4.00 4,00<=pH=5.00 5.00<pH=6.00 6.00<pH=7.00 pH=7.00

ex. MecC.

Pucynoxk — [loBTopsiemocTs (%) 3HaueHuit pH, pacCYUTaHHBIX IO CyMMapHBIM MECSIYHBIM U
€IMHUYHBIM Tpobam ocakoB Ha cT. CeBepoaBuHCck (2006-2015 1)

4. eeuuUHE 671AHCHO20 6bINAOEHUS UOHA 8000PO0A

Beimapatomue ¢ ocagkamMu Win 00pasyronrecs Ha IOBEPXHOCTH CBOOOAHBIE HOHBI BOZOPOAA
CHOCOOHBI  OKa3blBaTh  KOMIUIEKC  HEOmaronpusatHbIX  3(p¢ekToB, Kak B  MPSMOI,
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Tak U B KOCBeHHOH Qopme. [loaTOMy peKOMEHIyeTCsl pacCUMTHIBAaTh BEIMUYMHY BIAKHOTO
BBIIIAJICHUSA HOHA BOLOPOAA.

Pacuer BenmMuMHBI BIAXKHOTO BBINIAJICHUS HOHA BOJOPO/IA OCYIIECTBIISIETCS 110 (hopmyre:
n
_ +
H= Z [H"] eq;
i1

rae:

H — BenWumHa BIaXKHOTO BRINAAeHHs, I/M> (T/KM?) B TOL;
[H*] — xoHLEHTpaus HOHOB Boxopoaa, r/i; [H]=10PH;
gi— CyMMa OCaJIKOB 3a MECAll, MM;

N— KOJIMYECTBO MECSIIEB B TOY C OCaIKAMHU.
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