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BBenenue

[ToHsiTHE MOHUTOPUHTA OKPY>KarOIei cpeibl BIepBbie ObLIO BBeAEeHO npodeccopom P. ManHoM
Ha CrokronbMckoii koHpepenimun OOH mo okpyxkatorieit cpene B 1972 r. u B Hacrosiiee BpeMs
MOJTYYHIIO MEKAYHAPOIHOE paclipOCTPaHEHUE U IIPU3HAHHUE.

MOHHTOPUHIOM OKpYXalomiel cpefpl ObUIO TPEIJIOKEHO Ha3blBaTh CHCTEMY HOBTOPHBIX
HAOIIIOIeHNIT OTHOTO M 0OJIee DIIEMEHTOB OKPY)KAIOIICH NPHPOAHON Cpelnsl B MPOCTPAHCTBE M BO
BPEMEHH C OIPEAEICHHBIMU LIEJSIMUA B COOTBETCTBUU C 3apaHee MOIrOTOBIEHHOM ITPOrpaMMOoN.

B Poccun ogHuM U3 MEpBBIX TEOPUI0 MOHUTOPUHTA OKPY)KAIOLIECH Cpebl CTajl pa3padaThiBaTh
HO.A. U3pasne. OH caenan akieHT He TOJbKO Ha HAOMIOJICHWH, HO M Ha TIPOTHO3E, BBE/IS B ONPE/ICIICHNE
TEpPMHUHA «MOHHTOPHUHT OKPYXKAIOIIEeH CpelibD» aHTPOIOreHHbIH (PaKTOp Kak OCHOBHYIO MPUYHMHY ITHX
M3MeHeHHH. MOHUTOPUHIOM OKPY>KaloIIel Cpe/ibl OH Ha3bIBAET CHCTEMY HAOOJACHUM, OLIEHKH U MPO-
THO3a AHTPOIOT'€HHBIX N3MEHEHNUI COCTOSTHHSL OKPYKAIOLIEH IIPUPOJAHON CPEbI.
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1 MOHUTOPUHI' OKPSQKAIOHIEfI CPE/IbBI.
IKOJIOTMYECKHNU KOHTPO.Ib

1.1 MOHUTOPHUHI OKPY KAIOILE
CPEJIbI

CucreMbl MOHUTOPUHTA MOTYT HOJPA3/ICNATHCA 10 Pa3HbIM MPU3HAKAM:

* IPOCTPAHCTBEHHOMY OXBaTy;

* 00beKTy HaOmogeHus: (abMOTHYEeCKasi KOMIIOHEHTAa: aTMOC(EpHBIA BO3AYX, BOJABI CyIIH U
MOpEH, MOYBBI, TEOJIOTHYECKAsl Cpena; OMOTHYECKash KOMIIOHEHTA: PACTUTENBHBIN U KUBOTHBIA MHUD,
KHUBask TPUPOJIa HAa OXPAHAEMBIX  IPUPOAHBIX TEPPUTOPUSIX, UENOBEK; Qu3nueckue (HaKTOpbl
BO3JICHCTBUS: HMOHM3UPYIOIIEEe H3Iy4eHUE, DIICKTPOMAarHUTHOE W3JIyYeHHEe, TEIUIOBOE H3IIydeHHe,
ITyMBI, BUOpaIs);

e MerojgaM (IpsMOE HUHCTPYMEHTAJIbHOE H3MEpEHHUE, IUCTAaHLMOHHAs ChEMKA, KOCBEHHAs
WH/IUKAIHS, OTIPOCHI, THCBHUKOBBIC HAOTIOICHUS );

* CTEIeHW OTHOIICHUS Y deKTa 1 mporiecca, 3a KOTOPHIMHU BETyTCsI HAOIIOICHUS;

* TUIy BO3/ACHCTBHA (Teopr3HIecKoe, OMOIOTNYECKOe, MEIUKO-Teorpaduueckoe, COIUaIbHO-
HKOHOMHYECKOE, OOIIIECTBEHHOE);

* 1ensaM (OmpeaesieHHe COBPEMEHHOTO COCTOSIHUS CPENbl, MCCIeIOBaHUE SBICHUMN, OIICHKA U
rpajiyipoBKa MOJIENIel OKpYKalolel cpenbl, KPaTKOCPOYHBIM MPOTHO3, JOJTOCPOYHBIC BBIBOJIBL,
ONTUMM3AIIMS U TIOBBIIIEHHE SKOHOMUYECKON 3(p(heKTUBHOCTH UCCIEOBAaHUN U MPOrHO30B, KOHTPOIb
3a BO3/ICHCTBUEM HA CpEey U T.11.).

Bce xinaccugukanuy cuCTeM MOHHTOPHHTA SBJISIOTCS JIOCTATOYHO YCIOBHBIMH. [lo Macmrabam
0000111eHHsT TH(OPMALIH BBIIETISIOT:

* 2nobanvhovil (0nochepHbIil) MOHUTOPUHT — TPETYCMaTPUBACT CIICKECHUE 32 OOIIEMUPOBBIMH
NpolLeccaMu U sIBJICHUSIMU B OHocdepe 1 0CyIIecTBIEHHE TPOrHO3a BOZMOXKHBIX M3MEHEHHIA;

* HAYUOHANIbHBILL MOHUTOPHUHT - OCYIIECTBISIETCS B TpefeNnax ToCyIapcTBa CIEIUAIbHO

CO3JITaHHBIMH OpPTaHaMH;

*  PecUOHAbHBIL MOHUTOPUHT — OXBATHIBACT OTIEIBHBIC PETMOHBI, B TIpEeNiaX KOTOPHIX UMEIOT
MECTO TPOLECCH U SIBICHUS, OTIMYAIOIIUECS 10 TPHUPOAHOMY XapaKTepy WIH 10 aHTPOIOT€HHBIM
BO3ICUCTBUSIM OT 00111er0 0a30BOro (hoHa;

* JIOKQ/IbHbIli MOHUTOPHHT — TIPEAYCMaTPUBACT OCYIIECTBICHUE HAOMFOJCHUH B 0COOO OMACHBIX
30HaX ¥ MECTax, 0OBIYHO HEMOCPEACTBEHHO MPUMBIKAIOIINX K UCTOYHUKAM 3arPsI3HSIOIINX BEIIECTB.

B ocHOBe opraHuzald CHUCTEM MOHHUTOPHMHTA YUUTBHIBAIOTCS OOLIME TEOPETHYECKHE |
METOIOJIOTMYECKUE TIPUHIIUTIBL:

1 Cmpyxkmypuo-opeanuzayuoHnwii npuHyun - CACTEMa MOHUTOPUHTA JTI000TO YPOBHS, SIBIISISICH
MHOTOYPOBHEBOM HEpapXU4eCKOH CTPYKTYpOH, IOJDKHA CTPOMTHCS C YYETOM B3aUMOAEHCTBHS C
BBICIIIMIMHU CUCTEMaMH ¥ HU3IIAMH TTOJICHCTEMaMH.

2. DYHKYUOHATbHBILL NPUHYUN — MOHUTOPHHT (DYHKIIHOHMPYET BO BPEMEHH KaK B3aHMOCBSI3aHHASI
¥ B3aMMOOOYCJIOBIICHHASI CHCTEMa IIETTH ITOCTOSHHBIX HAOIFOICHHH, OLIEHKH, TIPOTHO3a U YITPABIICHHSL.

3. Obyuarowuii npunyun - ¢ TCUCHHEM BPEMEHHM B CHCTeME pabOTaroIero MOHHUTOPWHTA
Ka4eCTBO TMPOTHO30B M 3(PPEKTUBHOCTH YIpPABICHUS IOJDKHBI 3aKOHOMEPHO YIIYUIIaThCs, CUCTEMaA
MOHUTOPUMHTZ BO BpPEMEHH JOJDKHA HENPEPHIBHO COBEPIIEHCTBOBATBCS M CTPOUTHCS  Kak
«CaMo00yYaroIIasics» CUCTEMA.

4. [Ipocmpancmeennvlii  npunyun — TPOCTPAHCTBEHHAs] CTPYKTYpa CHCTEMbI ITyHKTOB
noydeHus: uHpopMarmu (HopMHpYeTCss B 3aBUCHMOCTH OT BHJIa MOHHTOPHHTA W OMPENEsSeTCs
MIPUPOHBIMH T€OJIOTUISCKAMHI M WHKEHEPHO-TEOJIOTHISCKUMHU OCOOCHHOCTSIMUA TEPPUTOPHH, THITIOM 1
0COOEHHOCTSIMU HHXEHEPHBIX COOPY)KCHUI Ha HEH, a TAK)KE COCTOSTHIEM Ha HEW DKOCHCTEMBI.
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5. Bpemennoti npunyun — dactota HaOmoeHUI 1 cOopa nHPOpPMAIIUK BO BPEMEHH B CUCTEME
MOHUTOPUHTA MTOJHOCTHIO OIpeJeIsIeTCs TMHAMUKON HaOM0AaeMbIX (M3y4aeMbIX ) IIPOLIECCOB.

6. Llenesou npunyun — cucTeMa J000r0 MOHMTOPUHIAa JOJDKHA CTPOMThCA € Y4ETOM
JOCTIDKEHUSI €0 KOHEYHOW LIENM — ONTHMHU3ALUH YIIPABICHHUS, YTO TOCTUTACTCS Ha 6a3e MPOrHO3HBIX
OLICHOK €€ pa3BUTH ITyTEM BbIPAOOTKH ONTUMAIIBHBIX YIPABIIAIOIIMX PEIIEHUNA U PEKOMEH AL,

OCHOBHBIE yenu IKON02UYECKO20 MOHUMOPUHSA COCTOAT B 00ECIIEUEHUH CUCTEMBI YIPABIICHUS
HPUPOAOOXPAHHON JIEATETBHOCTH CBOEBPEMEHHON U TIOCTOBEPHOM MH(OpMaILHeit, T03BOJISIOLIEH:

* OLICHUTH [IOKA3aTeNIN COCTOSHUSA U (PYHKLIIMOHAIBHOM 1IEIOCTHOCTH SKOCUCTEM;

* BBIIBUTH IPUUYMHBI U3MEHEHHS STUX II0KA3aTeJIel U OLIEHUTH MOCJIECACTBUS TAKUX U3MECHEHMH,
a TaKKe OIpPEICIIUTh KOPPEKTUPYIOIIME MEpbl B TeX ClIydasX, KOrja LEIeBble II0Ka3aTeln
9KOJIOTMYECKUX YCIIOBUM HE TOCTUTAOTCS;

* CO3JaThb NPEAIOCBUIKHA Ul ONPENEICHUS MEp II0 HUCIPABICHUIO CO3IAIOIIMXCS HEraTUBHBIX
CUTYaLMi 10 TOro, Kak OyJieT HaHeceH yuepo.

B 37011 CBSI3M OCHOBHBIMHU 3a0auamu FKOJIOTMYECKOI0 MOHUTOPUHI'A SIBJISTFOTCS:

* HaOJIOJICHUE 32 UCTOYHUKAMHU U (aKTOpamMu aHTPOIOTEHHOI'O BO3JEHCTBHS, 32 COCTOSHUEM
HPUPOIHON Cpelibl M MPOUCXOAAIIMMU B HEl MpolieccaMy O BIMSHHUEM (DaKTOpOB aHTPOIIOI€HHOIO
BO3JICHCTBUS,

* OLEHKa (aKTUYECKOrO COCTOSHUSA TPUPOAHOW Cpelbl, IPOrHO3 H3MEHEHHs] COCTOSHUS
IIPUPOIHOM CpEIbl 101 BIMSIHUEM (PAaKTOPOB aHTPOIIOI€HHOT'O BO3JICHCTBHS M OLIEHKA ITPOrHO3UPYEMOT0
COCTOSIHUSI IPUPOJIHOM CPEJIBI.

B Poccun pa3paboTtka 1 BBIIOJIHEHHE ITPOrpaMM KOJIOTMUECKOr0 MOHUTOPUHIA ITPUPOIHON CpeJibl
BO3JIO’KEHbl Ha EauHyr0 rocyaapcTBeHHYH cucTteMy 3Kojormueckoro Mouuropunra (EI'COM),
CO3JJaHHYIO B COOTBETCTBHU ¢ nocraHosieHueM [Ipasurenscta Poccniickoin @enepaunn 1993 r. B
EI'COM npumeHsieTcss  meppumopuaibHo-6e00MCMBEHHbINl  NPUHYUN  TIOCTPOCHHSI  CHUCTEMBI,
IIPEyCMaTpUBACTCsl ~ MAaKCUMAJIbHOE  HCIOJIb30BAHME  BO3MOXKHOCTEH YK€  CYIIECTBYIOLIMX
rOCY/IapCTBEHHBIX M BEJOMCTBEHHBIX CUCTEM MOHUTOpPHHIa OHoc(hephl, aHTPOIIOTEHHBIX BO3JCHCTBUI,
COCTOSIHUSI OMOTBI U 9KOCUCTEM.

B mapre 2004 r. nmocraHoBnenueMm IlIpaBurenscrBa Poccuiickoit ®denepanyu yTBEpkKIEHO
nojoxxeHue «OO0 opraHu3alUM M OCYIIECTBICHUH TOCYJAapCTBEHHOI'O MOHHMTOPHMHIA OKpY’KaroIlleH
cpensl (TroCcyIapcTBEHHOTO HKOJOrM4eckoro MoHutopunra)» (ot 31 mapra 2003 r. Ne 177). Dko-
JIOTUYECKU MOHHUTOPUHI BKIIHOYAeT B ce€0sl MOHUTOPHUHI aTMOC(EpPHOro BO3/1yXa, 3€Mellb, JIECOB,
BOJIHBIX OOBEKTOB, OOBEKTOB )KUBOTHOTO MMPA, YHUKAJILHOM 3KOJIOTHYECKON cucTeMsl o3epa baiikai,
KOHTHHEHTaJIbHOTO 1Ienbpa P®D, cocTosiHus Henp, BHYTPEHHMX MOPCKHX BOJ M TEPPUTOPHAIBLHOTO
Mopst PO.

OpraHu3zaiyoo U OCYIIECTBIEHHE IKOJIOTMYECKOT0 MOHUTOPUHIa OOECHEeUMBAalOT B Ipenenax
CBOCM KOMIIETEHIIMM B COOTBETCTBUM C 3aKOHOAATeNbCTBOM Poccuiickoit @Penepaimu  u
3aKOHOJIATENbCTBOM CyOBeKTOB Poccuiickoii deneparyy crieluanbHO YIIOJIHOMOYEHHbIE (hefiepabHbIe
OpraHbl HCIOJIHUTENBHON BJIACTU: MUHHMCTEPCTBO OXpaHbl OKPYXKAIOIIEH Cpelapl M MPUPOAHBIX
pecypcoB PD, ®enepanpHas ciayx6a PO 1o ruipoMeTeoposiorni 1 MOHUTOPHHTY TPUPOIHON CPEIbl,
Komurer P® no 3emensHOMY KagacTpy, MUHHCTEPCTBO CEIBCKOTO XO035CTBA U MPOAOBONILCTBUS PD,
Komuter P® mno peiOHOMY XO35CTBY M Jpyrve OpraHbl WCIIOJHUTEIbHOW BIAacTH. MHHHUCTEPCTBO
OXpaHbl OKpYy’Karollel cpeapl U NpUPOIHBIX pecypcoB P® u npyrue QenepaiabHble OpraHsl
VICTIOJIHATENIbHOM BJIACTH IIPU OCYILIECTBICHHH B TNPEAEIaxX CBOEM KOMIIETEHIIMH HKOJOTMYECKOTIO
MOHUTOpPUHTa (POPMHUPYIOT TOCYJAPCTBEHHYIO CHUCTEMY HAOJIOACHUS 32 COCTOSIHUEM OKpYKarolleH
cpensl U oOecreunBaiOT (PYHKIMOHHUPOBAHHE JTOM CHUCTEMBI; B3aUMOJICHCTBYIOT C OpraHaMu
rocyJlapCTBEHHOW BnacTH CyObekToB Poccuiickoii ®Deneparii 1Mo BONpOCaM OpraHU3alMd |
OCYIIIECTBJIEHHS HKOJIOTHYECKOTO MOHMTOPUHTA, (POPMUPOBaHKS U obecriedeHHs (HyHKIIMOHUPOBAHHS
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TEPPUTOPHATBHBIX CHCTEM HAOIIONEHUS 3a COCTOSIHUEM OKPY/KAIOLIEH Cpebl; OCYILECTBISIOT €
y4acTHEeM OPraHOB HCIOJHHMTENBHOM BiacTu cyowbekToB Poccuiickoit denepanuu, cOop, XpaHEHHE,
AHAIUTUYECKYI0O 00paboTKy M (POpMHPOBaHHE TIOCYJAPCTBEHHBIX HH(OPMAILMOHHBIX PECYPCOB O
COCTOSIHUM OKpYXKAaIOLIEH cpedapl M HCHOJIb30BaHWM IMPUPOJIHBIX pecypcoB. B ocHoBe uH-
¢dopmanmonnoro conpspkenust EI'COM  nexur ceTb WH()OPMAIMOHHO-aHATUTHYECKHX IIEHTPOB
(benepanbHOTO, TEPPUTOPUATTBHOTO M BEJOMCTBEHHOTO YPOBHEH), OPraHU3YIOIIMX W BBITOJIHSIIOLIIAX
JTaHHYIO paloTy.
®enepanbHbIA YpOBEHb OpraHU3aLMU SKOJIOTMYECKOI0 MOHUTOPUHIa 00pa30BaH AJIsL:

* OpraHM3allMOHHOTO O0ECHeYeHHs MpOLEAYp MHTErpalud 3KOJOIMYECKON HH(pOpMaLuH,
HOJTy4yaeMON TEPPUTOPHAIBHBIMUA CHCTEMaMHU SKOJIOTMYECKOI0 MOHUTOPHMHIA, TOCYAAPCTBEHHBIMH U
BEJIOMCTBEHHBIMH CITY>KOAMH M CETSIMU HAOJIOICHHH;

* uHPOPMALUOHHOTO OOecHeueHHs MPOLEAYp NMPHUHATUS PElIeHUH B 00acTH oOecriedeHust
HKOJIOTHUYECKON OE€30MacHOCTH U OXPaHbl OKPYXKAIOIIEH MPUPOJHON Cpenbl Ha (eaepalbHOM YpOBHE
yIIpaBJICHUS;

* UHQOPMHUPOBAaHMs HaceJIEeHUs M OOIIECTBEHHOCTH OO0 93KOJIOTMUECKOH OOCTaHOBKM Ha
TEPPUTOPUU CTPAHbI U TEHJCHIIMU €€ U3MEHEHUS.

Wudopmarys, norydeHHast py OCYIIECTBIEHUH SKOJIOTMYECKOI0 MOHUTOPUHIA, UCIIOIb3YeTCs
Ipy:  pa3padOTKEe MPOTHO30B COIHMATLHO-3KOHOMHYECKOro pa3Butusi Poccuiickoit  ®Deneparnumy,
cyowrekToB Poccuiickoii ®@enepanny, MyHUIMIAIBHBIX 00pa30BaHUl U MPUHATHA COOTBETCTBYHOIIMX
perieHnii; pa3paboTke QeaeparbHbIX MporpaMM B OOJIACTH 3KOJIOTMYECKOro pa3BUTHsi Poccuiickoit
@eneparyy, LENEBBIX MPOTrpaMM B 00JACTH OXpaHBI OKpYXarollel cpensl cyObekToB Poccuiickoit
®enepaliy, UHBECTULIMOHHBIX MPOrPaMM, a TAKKE MEPONPHSTUI M0 OXpaHE OKPY’Karolleh Cpelibl;
OCYIIECTBIEHUH  HIKOJIOTMYECKOTO KOHTPOJSI M IPOBEJEHUM  SKOJOTMYECKOM  SKCHEpTHU3BI;
[POrHO3UPOBAHUE YPE3BbIYAWHBIX CUTYALMH U ITPOBEACHUN MEPOIIPUATHI 10 UX MPEeIyIpPEKICHHUIO; 110
B EBponeiickoM coro3e paboThl 10 CO3AaHUI0 AaBTOMAaTH3UPOBAHHBIX CUCTEM MOHUTOPHMHIA BEIYTCS C
Havyama 60-x rr. XX B. B 1990 r. 6bu10 co3gano EBponeiickoe ATEHTCTBO MO OXpaHE OKPYXKAIOIIEH
cpenbl. B Hacrosiiee Bpems 6osee 10 Thicsy KpynmHEHIINX MpeAanpusatuil EBpons! mpeaocTaBisior B
LEHTpaJIbHbIA OaHK JaHHBIX AreHTcTBa HHGpopMmauuio 1o 50 BuUaM 3arpsi3HSAIOUIMX BEIIECTB
cOpachIBaEMbIX B OKPYKAIOLIYIO CpPELy.

Ha Crokronsmckoit kordepenimn OOH B 1972 1. Obuia Beipaborana IIporpamma OOH mo
okpyxaromeit cpeae (FOHEII), Bkmtovaromas peKOMEHIAIMU 110 OPTaHU3aIlluH 2I00AIbHOU CUCHEMbL
monumopunea okpyxcaouer cpeobt (I'CMOC), 1enp0 KOTOPON ONpenesieHo MpeloCTaBlIeHUE
uHpopmary, HeoOXomuMoW st oOecnedeHHs HacTosed | Oyaymied 3almrThl  370pPOBbS,
Omaromnoiyuusi, 6e30MacHOCTH M CBOOO/IBI JTIOJIEH M MYyIpOro YIpaBJeHHs OKpYKarole cpenoi u eé
pecypcamu.

Koneunsle niem cosnanvst 'CMOC:

* YCTaHOBJIEHHE YPOBHEH BHIOPOCOB 3arpsi3HEHUI B ONpPeNeNIEHHON cpelie, UX pacrpeliesieHHe B
MIPOCTPAHCTBE U BPEMEHU;

* TOHMMAaHHE CKOpPOCTEH M BEIMYMH MOTOKOB BBIOpACHIBAEMBIX 3arpsi3HUTENCH U BPEIHBIX
IIPOJIYKTOB MX MPEBPALLECHNI;

» of0ecrieyeHHe CpaBHEHUS MPOOOOTOOpa M AaHAIM30B MEXIY CTpaHamu, OOMEH OITbITOM
OpraHM3aLii MOHUTOPUHTA;

* oOecrieueHre uH(popManMeld B TIJ00ANbHOM U PETHOHAIBHOM Maciutade sl MpPUHSTUS
pelIeHnii 1o yIpaBlIeHUIO IIPH O0OpbOE C 3arpsI3HUTEISIMU.

1.2 ABTOMATU3UPOBAHHAS HHO®OPMALIMOHHAS CUCTEMA
MOHHUTOPHUHT A



OCHOBY  OpraHM3allIOHHOM  CTPYKTYpbl ~ JKOJOTMYECKOTO  MOHHUTOPHHIA  COCTaBIISIET
aBromatH3upoBaHHas uHpopmaimonHas cucteMa (AVC), kotopas co3naérest Ha 0a3e KOMIBbIOTEPHBIX
CpEIICTB.

3amauamu AVIC MOHMTOpHMHIA SIBISIIOTCS: XPaHEHHE W TMOUCK PEXUMHOM HHGpOpMAlHU O
COCTOSIHUH OKPY’KAIOIICH Cpefipl; IeIeHapaBieHHas TIOCTOsIHHAS 00padoTKa U OlleHKa MH(popMarmy;
BBITIOJTHCHUE TIEPMAHEHTHBIX IIPOTHO30B PAa3BUTHS M COCTOSIHUS OKPYXKAIOIIECH CpeNbl, pelIcHue
ONTUMU3AIMOHHBIX 3a/1a4 110 3KOJIOrMYecKoMy yrpaBiieHHn0. OTcrofa cinenyer u cama ctpykrypa AVC
MOHHUTOPUHTa KOTOPAsi COCTOUT U3 YETHIPEX B3aMMOCBSA3aHHBIX OCHOBHBIX OJIOKOB (puc. 1.1), kaxmplii
13 KOTOPBIX HalpaBIieH Ha pellieHre OHON U3 ePEUNCICHHBIX BBIIIE 3a/1a4.

IlepBoiii 6ok AWC cocTtaBisieT aBTOMAaTU3WpOBaHHAs MH(POPMAIMOHHO-TIOMCKOBAs CHUCTEMa
(AUIIC). Dra cuctema mpencTaBisieT coOol 0a3y MaHHBIX, pealM30BaHHYIO ¢ romoinpio OBM. B
cuctemy AWIIC w3 HaOmMOATENLHOW CETH TIOCTYMAIOT BCE IEPBUYHBIC JaHHBIE 00 OOBEKTE
MOHUTOPHHTA (B TOM YHUCIIC ¥ JIaHHBIC PSKUMHBIX HAOIO/ICHNI ), OHM HAKAIUTUBAIOTCS B 0a3e JaHHBIX,
NPE/IBAPUTENHLHO 00pabaThIBAIOTCS, COPTUPYIOTCS M HCHOJNB3YIOTCS 3aT€M BO BCEX IOCIETYIOLINX
oIeparysax M0 OLEHKE U MPOrHO3Y COCTOSHUS SKOCUCTEM.

Baok ' Bnok
AHTIC ACY

Biok Bnok
ACONI AIINC

Pucynok 1.1 - Crpykrypa AUC monuTOpHHIa

Bropeim Gmokom AVC sBisiercs aBTOMaTu3MpoBaHHasi cucteMa oopabotku maHHbIx (ACO/).
OTa cucTteMa NPOBOJMT IEeJICHANPaBICHHYI0 00pabOTKy M OLIEHKY HocTynamouei nHdopmaimu Mo
MOHHUTOPUHTY SKOCHCTEM.

Tpetnit 610k AUC npencrapnsier co00il aBTOMAaTU3MPOBAHHYIO MPOTHO3HO-IUArHOCTHYECKYIO
cucremy (AIIIC). C momoripio 3Toro 010Ka PemarTcsi BCE BOMPOCHI IO COCTaBJICHUIO TIEPMaHEHTHBIX
(T.e. HEMPEpHIBHO  TPOAODKAIOIIMXCS, IOBTOPSIIOIIMXCS) TPOTHO30B B COOTBETCTBHH  C
(YHKIMOHATIBHOM CXEMOM MOHUTOPHHIA. DTOT OJOK peau3yeTcs ¢ MOMOUIbI0 TeOMH(POpMALMOHHBIX
texHojoruit ('C-rexHomnoruii).

YeTBEPTHII OJOK COCTABIAET aBTOMAaTU3MpOBaHHas cucteMa yrpasieHus (ACY), HanpaBieHHas
Ha pelleHHe 3aJad M0 YIpaBJIeHHIO U pa3paboTke pekoMeHpanuil. OH TakXke MNpPaKTHYECKU
peanuzyetcs ¢ nomoupto I'MC-TexHOIOTHid.

Bce detrsipe Gnoxka AVC cBsizanbl Apyr ¢ IpyroM u o0pa3yloT €IuHYI (PYHKIIMOHUPYIOIIYIO
cuctemMy. OcHOBHBIM BoripocoM 1ipu opranmsarmu ANC sisiercs e€ nHpopMaIMoHHOE, TEXHIYECKOE U
MareMaTu4eckoe o0ecrieueHue.

HNudopmarmonHoe oOecrieueHne COCTaBISIET COACPKATEIBHYI0 OCHOBY, XpaHSIIYyIOcs B 0aze
JaHHBIX JUIS €€ MOCNEeIyIOUIEero aHaiu3a, 00paboTKH, OLIEHKH, MHOTOLIENIEBOTO MTOWCKA, TIOMOIHEHUS U
BblIaud. [laHHBIE COOMpArOTCs Kak W3 HAaOJMIONATeNbHBIX CeTeil MOHUTOPHMHTA, TaK W M3 CTOPOHHHX
MCTOYHUKOB (3JIMUHUCTPATUBHBIX OPraHOB, MPOEKTHBIX M MPOM3BOJICTBEHHBIX OpraHu3aluii, ()OHJIOB,
Hay4yHbIX OuONMHMoTeK, apxuBoB M Jp.). [loctymatomas B AVC mobas uHdopmanus JOmKHa OBITh
YHU(UIIMPOBaHa, T.€. TPHBEJACHA B BUJ, YAOOHBIA s €€ MabHEHINEro WCIIONb30BaHHUS B 0aze
JTaHHBIX. JTO YPe3BhIYAHO BAXXHBIA BOMPOC, OCOOCHHO TPH CO3JAHUM Pa3BETBIEHHBIX JIOKATBHBIX
cereid MoHmTOpWHTra. s yHuduKanmmum Mojenell BXOAHBIX W BBIXOJHBIX JTOKYMEHTOB CHCTEMBI
MOHHUTOpPUHIA, a TaKKe YHH(PUKALUM JIOTHUECKOM CTPYKTyphl 0a3 naHHbBIX pazpaborumkam AVC
CIeyeT IMpPUACPKUBAThCA EIWHBIX METOJMYECKUX MOJIOKEHUM, a Takke OOMMX peKOMEHIALUi 1o
H(pOPMAIIMOHHOMY 00eCIIEYEHHIO.



[TepBuunas nadopmanus mocrynaer B AUIIC no Tak Ha3zpiBaeMbIM HH(POPMAITHOHHBIM KaHAJIaM
cBs3u. HavanbHbIM 3B€HOM B HMH(OPMALMOHHOM KaHale CBSA3U SBISAIOTCA NPUEMHBIE YCTPOMCTBA:
JATYUKK Pa3sHOM KOHCTPYKUMU U (YHKIMOHAJIBHOIO Ha3HaueHus. M3 npuémHOro ycrpoiictBa
uHpopmaiys GUIBTPYyeTCs, T.€. IPOXOIUT aAIMAPATYPHYIO (DMIIBTPALIUIO IITYMOB, U 3aTEM MOABEPraeTcs
MEepBUYHON 00pabOTKE C MOMOINBIO PA3IMYHBIX CTAHIAPTHBIX IMporpamMMm Ha Kommbiotepe. Ilocre
MEepPBUYHOM 00paOOTKM MAaHHBIX IPOBOJMTCS HHTEPIIpETanus MHPOpMAIMM — HAMOONee CIOKHBIN
nporiecc B kaHaine cBsi3u. locie 3toro nHdopmaims nomasaetT B 0aHK JAaHHBIX, I7I¢ HAKAIUIMBaeTCs
UCIIOJIB3YETCs JUIsl MOCHIeTYIoIIei 00paboTKH.

Texuuueckoe obecrieuenne AVC mpencraisier coOOM KOMIUIEKC armapaTypHBIX CPEACTB VIS
XpaHeHus: 1 00paboTku MH(OpMaIMy, peann3yeMbIX Ha 0a3e MepCOHAIBHBIX KOMIIBIOTEPOB, a TAKKe
o0opynoBaHue HH(POPMALMOHHBIX ceTell M mnepudepuiiHble ycTpoWcTBa (TIPUHTEPHI, IUIOTTEPHI,
rpadoroCTPOUTENH, CKAaHEPbI, CETEBbIE aTaNTEPhl K MOJIEMBI U JIp. ).

Maremarudeckoe obOecniedenue AWC crpoutcs Ha 0a3e cleAyromuX OJIOKOB TpOrpaMM:
MOMCKOBBIE  CO  CTAaTUCTUYECKOM  OOpabOTKOW  JAHHBIX,  IPOTHO3HO-JMArHOCTHYECKHE U
ONTHMU3AIIMOHHBIE.

ITonckoBble MporpamMMsbl MPEACTABIAIOT cOOOM 0a3bl JaHHBIX, KAaTaJlOTH, PEAAKTOPhl TEKCTOB,
nporpaMmbl  rpaduueckoit  00pabOTKM — MH(pOpMAalMH, OPOrpaMMbl  aBTOMATHU3HMPOBAHHOTO
KapTorpagupoBaHus, IPOEKTUPOBAHUSA U JIp. DTOT MAKET MPOrpamMM JIOJDKEH YMETh BBIIOJHSATH TPH
OCHOBHBIE (DYHKIIMHU: BBOJl HOBBIX JaHHBIX 00 OOBEKTax HAOJIOIEHUI B CHUCTEME MOHMTOPUHIA U UX
XpaHEHHeE, JOCTYII K YK€ CYLLECTBYIOLIUM JIaHHBIM (TIOMCK) U IEPBUYHBIN aHAIN3 TaHHbIX.

Oco00 BaxkHYIO JUIsl OpraHU3alMd MOHUTOPHHIA TPYIILY POrPAMMHBIX CPEICTB MPEICTABISIOT
kommnbtotepHble  [MC. C  wuMX NOMOIIBIO  OCYIIECTBISIETCS.  MOCTPOEHHE  BCEBO3MOXKHBIX
KapTorpaMueckux MOJENEH, COCTaBISIONIMX BAXKHEHITYI0 YacTh MoHHUTOpHHTa. HMHbopmarms
MOHHTOPHHTA 3aHOCHUTCS B 0a3bI IaHHBIX, a 3aTEM B MHTEPAKTUBHOM PEXHMME COCTABIISIIOTCS I(POBBIC
MOJIENH KapT U JApyrue rpaduueckre MaTepuaisl (pa3pesbl, TpEXMEpHBIE JUarpaMmsbl, Tpaduk U T.11.). B
Poccun npumenenne ['MC ocymectBisiercss Ha OcHOBe KoHuenuuu «EauHON uHpOpMaloHHON
CHCTEMBI HEJIPOTIONIb30BaHU», YTBEPKAEHHON Pockomuenpa B 1994 r.

IIporpammel craTucTHYecKOi 00paOOTKM JTAaHHBIX BBIMOJHAIOT CIIEKTPAIBHbIA, KOPPEISLIOHHBIHI
U PErpeCcCUBHBIA aHAIN3bI, BEIYMCICHUE Pa3IMUHBIX ClielUaNbHbIX QyHKIMN U ap. Haubonee monHas
CTaTHCTHYECKass 00paboTKa JaHHBIX BO3MOXHA ¢ MoMoIIpio mporpammuoro makera STATISTICA, a
taoke SPSS u 1p.

[IporHo3HO-IMAarHOCTUYECKHE  MpPOrpaMMbl  BKJIFOYAIOT B CE€0Sl  pas3iMyHble  MOJENU
(MaTemMaTH4eCcKHe, MMUTAIIMOHHBIE U JIp.). MOTYT HCOIB30BaThCS pa3IMYHbIE IPOrPAMMHBIE CHCTEMBI
HOJICP’KKU U KOMMepUeCcKUe mporpamMmmbl MojenupoBanus (Matlab, makers! mporpaMmm HMHATAIIMOHHOTO
Y TMHAMUYECKOTO MOJIETTUPOBAHMS).



1.3 METO/bI U CPEJACTBA HABJIIOJAEHUS 1 KOHTPOJISA 3A
COCTOSIHUEM OKPYKAIOIIEN CPEJIbBI

[oBeimenre 3(p(HEeKTUBHOCTH KOHTPOJSA 33 COCTOSHHUEM IPUPOJHOW Cpelbl MOXKET ObITh
JOCTUTHYTO TIOBBIIICHUEM TPOM3BOAUTEIHLHOCTH, OINEPATUBHOCTH W PETYISAPHOCTH HW3MEPEHHH,
YBEJIMUEHHEM MacIITaOHOCTH OXBaTa OJHOBPEMEHHBIM KOHTPOJIEM; aBTOMAaTH3AIMe U ONTUMHU3ALHEH
TEXHUUYECKHUX CPEACTB KOHTPOJIS U CAMOTO IPOLIECCa.

CpencrBa HKOJIOTMYECKOTO HAONIOACHUS W KOHTPOJS TOAPA3JCAIOTCS Ha KOHTAKTHEIE,
HEKOHTAKTHBIC  (JMCTAaHLIMOHHbIC), OHOJOTMYECKHWE, a KOHTPOJIMpYeMble IIOKa3aTrean — Ha
(yHKUIMOHAIBHBIE (IMPOAYKTUBHOCTh, OLICHKA KPYrOBOPOTa BEIIECTB M Jp.) MU CTPYKTYpHBIE
(abCoMIOTHBIE WM OTHOCUTENBHBIE 3HAUCHHS (U3MYECKUX, XMMHUYECKUX WM OHOJIOTHYECKHX
[apaMeTpoB — KOHLIEHTPALMS 3arps3HSIOIETO BEIIECTBa, KOI(M(UIMEHT CYMMapHOTO 3arpsa3HEHUs U

zp.
1.3.1. KOHTAKTHBIE METO/[bI KOHTPOJISI OKPYKAIOILIEI CPE/IBI

KoHTakTHBIE METOJBpl KOHTPOJSL COCTOSIHMSI OKPYKAIOIIEH Cpembl TPECTaBICHBI Kak
KJIaCCHYECKMMU  METOJaMU  XMMHYECKOr0  aHalu3a, TaK M COBPEMEHHbIMH  METOJaMHU
MHCTPYMEHTAJILHOTO aHAIIU3a.

Haunbonee npuMeHsieMble CIEKTpAJIbHbIE, TEKTPOXMMHUUECKUE U XpOMAaTOrpapuyecKue MeTOo bl
aHaym3a 00bEKTOB OKPYXKAIOILEH Ccpet.

OOmiast cxema KOHTPOJISL BKIIOYAeT STambl: 1) oTOop mpoOsr; 2) 0O6paboTka mpoOBl ¢ IENbI0
KOHCEpBALMH W3MEPSIEMOTO TapameTpa U e€ TPaHCIIOPTUPOBKA; 3) XpaHEHHE H MOATOTOBKA MPOOBI K
aHanu3y; 4) u3MepeHrue KOHTPOJIMPYEMOTO MapaMeTpa; 5) 00paboTka 1 XpaHEHUE PE3YITbTATOB.

[Ipo6ooT6op 3a4acTyro mpemoIpenessieT pe3ynbTaThl aHAIN3a, TaK KaK BO3MOXKHO 3arpsi3HEHHE
poObI B mporiecce e€ 0T0opa, 0COOEHHO KOor/a pedb UAET 00 U3MEPEHNH HUUYTOKHO MaJIbIX KOJIMYECTB
3arps3HAIOINETO  BEIIECTBA. 3JleCh BaKEH W BBIOOP MecTa M CpencTBa OTOOpa, M YMCTOTa
PpOOOOTOOPHUKOB U Taphbl U1l XpaHEHUS MPOOHI.

B u3onupoBaHHON OT MPUPOAHON cpefibl Tpole, HaunHAask C MOMEHTa €€ B3STUs, OCYILECTBIISIOTCS
NPOLIECCH  «pelaKcallii» IO TapaMeTpaM HKOCHCTEMBl, 3HAUEHUS KOTOPBIX OMNpEessIFoTCs
KuHeTn4eckuMu  ¢aktopamu. OJHM M3 TapaMeTpPOB MEHSIOTCS OBICTPO, JAPYTHE€ COXPAaHSIIOTCS
AocTaTroyHo  1oaro. IlostomMy HEOOXOOMMO WMETh TIPE[CTaBICHHE O KHHETHKE W3MEHEHUS
M3MEPSIeMOT0 TlapaMeTpa B TaHHOM Mpode. OUYeBUIHO, YeM MEHBIIIE BPEMSI OT MOMEHTA B3ATHS MPOOBI
70 €€ KOHcepBaluu (UM aHaiau3a), TeM Jydiie. M Bce ke jydline B napaiiebHO 0TOOpaHHbIE POObI
100aBUTh TAJIOH KOHTPOJIMPYEMOTO 3arpsA3HSIOLIETO BELIECTBA M KOHCEPBUPOBATh 3TH KOHTPOJIbHBIC
npoObl uepe3 pa3Hble BpeMeHHble HHTepBajbl. [Ipu M3MepeHnH «3TaTOHHBIX» 00Pa3IOB OHOBPEMEHHO
MOKHO TIOJIyYUTh U T'paJyMpOBOYHBIE rpaguku. Takoil MEeToa «BHYTPEHHETO CTaHAAPTay HKENaTebHO
UCIIONb30BaTh M JUISL OLEHKU JIPYrux (haKTOpOB, KOTOpBIE MOTYT BIMSTHh Ha pe3y/bTaThl aHAIN3a
(XpaHeHue, TpaHCIIOPTUPOBKA, METO/IMKA MTOJITOTOBKM NMPOOBI K aHATHU3Y U T.1.).

[ToaroroBka mMpoOkI K aHATTU3Y MOXKET BKIIFOYATh B c€0s1 MO0 KOHIIEHTPUPOBAHUE U3MEPSEMOTO
WHTPEANEHTA, THOO0 €r0 XUMUIECKYI0 MOJU(PHKAIUIO C TIETBI0 TPOSBIICHNST aHATUTUIECKH HanOoIee
BBITO/IHBIX ~ CBOWMCTB. KOHIIEHTpHpOBAaHWE [IOCTUTACTCS JBYMSI TYTSAMH: METOJOM  COpOIHMU
aHAJIM3MPYEMOT0 KOMIIOHEHTA (Ha TBEPIOM COpOEHTE WIIH NP SKCTPAKIMU PACTBOPHUTEIIEM ), METOJJAMH
YMEHbILICHUsT 00bEMa MpoObI, CcoAepXkallell KOMIIOHEHT, HampuMep MyTéM BBIMOPAKUBAHM,
COOCXJICHUs] WM BbinapuBaHus. KoneuHo, moOasi Takas mpolexypa MOXKET BIUATh Ha pe3yabTar
aHaJIN3a, I0ITOMY «BHYTPEHHMH CTaHIapT» HEOOXOIUM.

DddexTrBHOCT, TIO00TO0 MeTOAa HAOMIOACHWM M KOHTPONS 32 COCTOSHHEM OOBEKTOB
OKPY’KarOLIEN Cpeibl OLIEHUBAETCS CIIEAYIOIIEH COBOKYITHOCTBIO ITOKa3aTENeH:



* CEJIEKTMBHOCTBIO U TOUHOCTBIO OIPENIEIICHUS;

*  BOCIIPOM3BOAMMOCTBIO IIOITYYaEMBIX PE3YJILTATOB;

* UYyBCTBUTEJIbHOCTBIO ONPEAEIICHNUS;

* TpenenaMu OOHAPY)KEHUS dJIeMEHTa (BEIIECTBA);

* 3KCIIPECCHOCTBIO AHAIN3A.

OCHOBHBIM TpeOOBaHHEM K BBIOPAaHHOMY METOJY SIBIISIETCS €r0 MPUMEHHUMOCTh B LIMPOKOM
UHTEpBAJEC KOHIEHTPAlMi 3JIEMEHTOB (BEILUECTB), BKJIIOYAIOIIMX KaK CJEJOBbIE KOJIMYECTBA, B
HE3arpsi3HEHHBIX 00BEKTaX (POHOBBIX PAOHOB, TAK M BHICOKWE 3HAYCHUS KOHIICHTPAIMH B palloHax
TEXHUYECKOI'O BO3ICHCTBUSL.

1.3.2 JIMCTAHLIMOHHBIE METO]IbI KOHTPOJIST OKPYXAIOIEI
CPEJIBI

KoHTakTHbIE METOIbI HAOIIOIEHUI U KOHTPOJIS 32 COCTOSHUEM IPUPOIHOM CPebl IOMOIHAIOTCS
HEKOHTaKTHBIMU (JJMCTaHLIMOHHBIMH), OCHOBAHHBIMU HA HCIIOJIb30BAHUM JIByX CBOMCTB 30HIMPYIOLIMX
nosneil (3EeKTPOMAarHUTHBIX, AKyCTHUYECKUX, I'PAaBUTALMOHHBIX): OCYILECTBIATh B3aUMOJCHCTBUS C
KOHTPOJIMPYEMBIM OOBEKTOM U HEPEHOCUTh NOJYYEHHYI0 MH(GOPMALUIO K JaTYUKy. 3OHAUPYIOLINE
nois o0NaJaloT IIMPOKUM HAOOpoM HWH()OPMATHUBHBIX TPHU3HAKOB M pazHOooOpasueM >(pQeKToB
B3aUMOJICHCTBUSL C BEIIECTBOM O0ObEKTa KOHTposs. [IpMHIMIBI  (YHKIMOHUPOBAHUS CpPE/ICTB
HEKOHTAaKTHOI'O KOHTpPOJIS YCJIOBHO HOJpA3/ENsAlOT Ha MAacCUBHBIE M aKTHBHBIE. B mepBom ciryuyae
OCYILIECTBIISETCS MPUEM 30HIUPYIOLIETO OIS, UCXOSIIEr0 OT CaMOro 00bEeKTa KOHTPOJIS, BO BTOPOM
NPOU3BOJUTCS TMPUEM OTPAXKEHHBIX, MPOLISHIIMX WIM HEPEU3TyYEHHbIX 30HIUPYIOIUX IOJIEH,
CO3/1aHHBIX UICTOYHHKOM.

HexoHTakTHBIE METO/1bI HAOIIOACHUS U KOHTPOJISI PEICTABIICHbI ABYMS OCHOBHBIMH I'PYIIIaMH
METOJIOB: aspoKocmudeckumu u 2eogusudeckumu. OCHOBHBIMH BHIAMH a3POKOCMHMYECKHX METO/IOB
WCCIIENI0BaHUsl SIBIISIFOTCS onTUYecKast (OoTOChEMKA, TEIEBU3HOHHAS, MH(ppaKpacHas, paauoTeruioBas,
paaroIoKallMOHHasl, paJlapHas 1 MHOTO30HAJIbHAS ChEMKA.

HexoHTaKkTHBIT KOHTpOJIL arMocgepbl OCYIIECTBISETCS C MOMOIIBIO PAJNOAKyCTHUECKUX U
JUJIApHBIX MeTO/10B. BHauane pasinoBoIHbI ObUTH MCIIOJIB30BaHbI JJIS1 aHATIM3a COCTOSHHSI HOHOC(EPHI
(110 OTPa’KEHUIO U TPEIOMIIEHHIO BOJIH), 3aTEM CAHTUMETPOBbIE BOJIHBI IPUMEHWIIN JIIs UCCIIEI0BaHUs
0CaJIKOB, 00JIAKOB, TYpOYJIEHTHOCTH aTMOC(EPBHI.

OO0nacTh UCTIONB30BaHMS PaJHOAKYCTHYECKHX METOJIOB OTPaHNYEHA CPABHUTEIBHO JIOKATBHBIMU
o0béMamMH BO3IYIIHOM cpenbl (0Kojdo 1—2 KM B paamyce) M JIOMycKaeT X (DyHKIMOHHUPOBaHUE B
Ha3eMHBIX YCJIOBUSAX U Ha OOPTY BO3IYIIHBIX CYJIOB.

OnHoli W3 TPUYMH  TOSIBJIEHUS  OTPAKEHHOTO  aKyCTHUECKOTO  CUTHANA  SIBIISIOTCA
MEJIKOMACIITA0HbIE ~ TEMIEpaTypHbIE  HEOAHOPOAHOCTH, YTO  MO3BOJIIET  KOHTPOJIMPOBATH
TeMIIepaTypHbIe U3MEHEHUs, MPO(GUIIU CKOPOCTH BETPA, BEPXHIOIO IPaHUILy TYMaHa.

[IpuHmMn nuaapHOro (J1a3epHOr0) 30HIMPOBAHMS 3aKJIIOYAETCSl B TOM, YTO JIA3€pPHBIM JIyd
paccenBaeTcsl MOJIEKYJIaMH, YaCTHLIAMM, HEOJAHOPOAHOCTSMU BO3/yXa; IOITIOIIAETCS, U3MEHSET CBOIO
4acToTy, (OpMy HMIIyJbca, B PE3yJbTaTe YEero BO3HUKAET (DIIOOPECUEHIUs], KOTOopas IO3BOJISET
Ka4eCTBEHHO WM KOJIMYECTBEHHO CYIUTh O TAaKUX IapaMeTpax BO3IYLIHOM Cpelbl, KaK JaBJICHHUE,
IUIOTHOCTb, TEMIIEpaTypa, BIAKHOCTb, KOHLEHTpalMsl Ta30B, ad’po30jel, IapaMeTphel BETpa.
[IpeumyIiiecTBO JHUIAPHOTO 30HAMPOBAHUS 3aKIIFOYAETCS B MOHOXPOMATHYHOCTH, KOTE€PEHTHOCTU U
BO3MOKHOCTU HW3MEHSTh CIEKTp, 4YTO TIO3BOJISIET M30UpaTeNbHO KOHTPOJIUPOBATh OT/AEIbHBIE
napaMmeTpbl BO3AYIIHOW cpenbl. [JIaBHBIM HEJOCTATOK — OrPaHMYEHHOCTh MOTOJKA 30HIMPOBAHUS
arMocdepbl ¢ 3eMJIU BIUSIHUEM 00JIaKOB.

OCHOBHBIMH METO/IaMH HEKOHTAKTHOT'O KOHTPOJISI PUPOAHBIX BOJ SBIISIOTCSA PAIUOSIPKOCTHOM,
PaIMOIOKALIMOHHBIN, (DIIIF0OPECIEHTHBIN. PaanospkocTHOM METO/ HCIIONB3YeT AUana3oH 30HUPYIOLIUX
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BOJH OT BHUIMMOIO J0 METPOBOIO JUIl OJHOBPEMEHHOI'O KOHTPOJS BOJHEHMsS, TEMIIEpaTypbl U
conéHoCTH. PaanonokauMOHHBIA (aKTUBHBIM) METOZA 3aKioyaeTcss B IpuémMe M 00palboTke
(aMIUIMTYIHOM, SHEPreTHYECKOW, 4YacCTOTHOH, (ha30BOM, IMOJIIPU3AIMOHHON, IPOCTPAHCTBEHHO-
BPEMEHHOM) CUTHaJIa, OTPaXXEHHOTO OT B3BOJIHOBAHHOM [TOBEPXHOCTH.

JUst AMCTAHLIMOHHOTO KOHTPOJISl TapaMeTpOB HE(TAHOIO 3arpsA3HEHUs! BOJHON cpeibl (IUIOLab
HOKPBITHUS, TOJILMHA, NPUMEPHBI XMMHUYECKUH COCTaB) HMCHONB3YeTCs JIa3epHBbIH OTpakaTelbHBIH,
Ja3epHbIi (IIF0OPECIEHTHBIN MeTOABI U (hoTOrpadpOBaHUE B MOIAPU30BAHHOM CBETE.

DIrOOpECICHTHBI METO OCHOBAH Ha TIOIVIOIICHUH ONTUYECKHX BOJH HE(THIO U Pa3IHMyud
CIIEKTPOB CBEUEHHMS JITKUX M TSDKENBIX (ppakiuii HeTr. ONTUMAIIBHBINA BRIOOP AJIMHBI BO30YXKIAroIIen
BOJIHBI TIO3BOJISIET IO aMIUIUTyHE W (popme CIeKTpOB (IIFOOPECHCHINH HACHTH()UIMPOBATH THIIBI
He(TerpOIyKTOB.

I'eopusnueckre MeTOnbl HCCIECAOBAHMNA IPUMEHSIOTCS Al M3YYEHHUsl COCTaBa, CTPOCHUS U
COCTOSIHMS MACCUBOB I'OPHBIX IIOPOJI, B MPEAEIaxX KOTOPBIX MOTYT Pa3BUBAThCS T€ WM MHbIE OIACHbIE
reojoruueckue mnpoueccsl. K HUM OTHOCSATCS: MarHUTOpa3Be/Ka, JIEKTPOpa3Be/ika, TepMOpPa3BelIKa,
BU3yallbHas ChEMKa ((oTO-, Tene-), suepHas reopusnka, CelCMUYECKHE U T€0aKyCTHUECKUE U ApYTue
METO/IBL.

B mporpamMy Ha3eMHBIX HMHCTPYMEHTAJBHBIX TEO(PH3MYCCKHX HAOMIONCHUI B CHCTEME
MOHUTOPHUHTA BKJIFOUALOTCSL:

* paifoHBI pa3MELLEHUS TOPOTrOCTOSAIINX, OTBETCTBEHHBIX U 0COO0 ONACHBIX OOBEKTOB
HPOMBIIIIEHHOTO U IPa’kAaHCKOTO CTPOUTEIILCTBA;

* IPOMBILUICHHBIE 30Hbl, B KOTOPBIX BEJETCS J00bIYa MOJIE3HBIX HCKOIIAEMBIX, OTKauKa
(3aKkayka) MoJ3eMHBIX BOJI, PACCOJIOB (IIPOMBIIIJIEHHBIX CTOKOB), MECTa CKJIAJUPOBAHUSI OTXOAOB U T.I1.;

* TEpPUTOPUH, 3aHATHIE TOIUIMBHO-3HEPIETUYECKUMH KOMIUIEKCAMU;

* TEPPUTOPUU C MYJIbJIAMU OCEJIaHUs1 36MHOM ITOBEPXHOCTH;

* TEpPUTOPUU 3aHATHIE IPOMBIIIICHHBIMU NPEIPUATUIMH, Ha KOTOPBIX BHINOJIHSAIOTCS

Npelr3UOHHbIE pa0OTHIB Pa3IMUHBIX cepax MPOU3BOJICTBEHHOH JEATENbHOCTH;

* TEpPPUTOPUH C HEOIArONPHUATHON 1 HANPSHKEHHOMN SKOIOTHYECKON 00CTaHOBKOI;

* TEPPUTOPUU PACTIONOKEHNS YHUKAJIBHBIX apXUTEKTYPHBIX COOPYKEHUHM U HCTOPHUECKUX

MaMSATHHUKOB.

OCHOBHBIM BHJIOM HETIOCPEACTBEHHOIO U3YUEHHS OMTACHBIX F€0JIOTMYECKUX MPOLIECCOB U SIBJICHUM

SIBIISIETCS. KOMIUIEKCHAsI uHotcenepro-eeonocudeckas cvémxa (UI'C). Meroauka komruiekcaot UI'C k
HACTOSAIIEMY BpPEMEHHM JIOCTaTOYHO Xopomio oTpaboraHa. Ceiiuac NpakTUYECKH BCSI TEPPUTOPHS
Poccuiickoit @eneparyiu TOKpHITa TOCYIapCTBEHHOM cpenHemaciirabHoi crémkoit (1:200 000;
1:100 000 u B psne caydaes 1:50 000). Meroasl NOTy4eHUS] HHKEHEPHO-TE€OIOTMYECKON MH(POpMAIIIK
B XOJIe ChEMKHU XOpOIIO pa3pabOTaHbl U BKIIOYAIOT B ce0 KOMIUIEKC MOJTOTOBUTENBHBIX, MOJIEBBIX,
nabopatopHbix uccnenoBanuil. B xome MI'C moneBoe u3yueHue Oazupyercs Ha TPaJULMOHHBIX
MapuipyTax  TIEOJIOTHUECKHX,  Tomorpado-reoie3uueckux M JaHMua(THO-MHIUKAMOHHBIX
HCCJIEIOBAHUSAX, TOPHOIPOXOAYECKUX M OYpOBBIX pPa3BEAOUHBIX pabOTax, IMOJEBOM ONPOOOBAHUU
TOPHBIX TOPOA, JAWHAMHUYECKOM M CTaTUYECKOM 30HIMPOBAaHMU MU T.J. B 3TOT Kommekc pabot
BKJIIOUAIOTCA M CIIE[MalIbHbIE a3POKOCMHUYECKHE, reo(pu3nyecKkue, MaTeMaTHU4ecKue, reo/Ie3uuecKue,
TUAPOre0IOTHYECKHE HAOTIOICHHS.

C 1990-x rr. B Poccun mpoBOAMINCH OpPraHU3AIIMOHHBIE PAOOTHI B OOJIACTH 3KOJOTMYECKOro
MOHHMTOPHHTA C UCIIOJb30BaHUEM KOCMUYECKHMX CPEJCTB, a Takke (OpMHPOBaHUS MH(PACTPYKTYpHI
PETHOHANIBHBIX IIEHTPOB cOopa W mpuéma Kocmuueckol uHpopmarmu. B Poccum cymectByer
HECKOJIbKO KOCMUYECKHX CHCTEM JAMCTAHIIMOHHOTO 30HIMPOBAaHUS TeppUTOprH Poccuu, mpruMeHUMBIX
JU1s1 HAaOMIOJICHUH 32 Pa3BUTHEM OIACHBIX MPUPOHBIX MPOLEecCOoB U siBeHHH. OCHOBHBIMU U Hanbosee
JNOCTYMHBIMU A1 ucnonb3oBaHuss B EI'COM u3 HHUX SBIAIOTCS CHUCTEMBI JTUCTAHIIMOHHOTO
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3oHMpoBanus «Mereopy, «Okeany, «Pecypc-0», «Pecype-2» u nip.

N300paxkeHusi CO CIYTHHKOB TEPEJAOTCS Ha 3eMIII0 B PEATbHOM MaciiTabe BpPEMEHU B
muarazone 1700 MI'. Bo3MOXHOCTH ¢BOOOIHOTO NMpréMa CIYTHHKOBOM HMH(OpMAIMu Ha3eMHBIMU
CTaHIIMAMH obOecrieunBaercsi BceMupHONW METeOopONIOTHUECKON OpraHu3alyeil COrNIacHO KOHIIETIHU
«OTKpBITOrO HEOAY.

Ha mwHazemMHbIX cTaHuusx mpuéma CHOYTHUKOBOM WHGOPMAIMK TMPOU3BOJUTCS MPUEM,
JEMOTYJISIINS, TIepBUYHAsT 00pabOTKa M MOJrOTOBKA CITYTHUKOBBIX JAHHBIX K BBOJIY B TIEPCOHATBHBIN
KOMIIBIOTEP CTaHIIUU.

Ha teppurtopun Poccun B nociennee NeCATUIETHE AKTUBHO Pa3BUBACTCSA CETh CTAHLMU IpUEMA
naHabix  oT crmyTHHKOB NOAA  (amepuKaHCKHE METEOpPOTIOTUYECKHE CIYTHUKH), OOpasyromias
Ha3eMHYI0 MH(PACTPYKTYpPY PETHOHATBHOTO KOJIOTMYECKOro MOHHWTOpHHTa: B MockBe (MHCTHTYT
kocmuueckux uccnenosannii PAH, BHUM I'OUC MYC); Kpacnosipcke (Muacturyr eca CO PAH);
Hpkyrcke (MucTHTYT conueuHo-3emHoi (umsuku COP AH); Canexapne (I'ockoMuTeT 1o OXpaHe
okpyxaromeit cpeabl SImano-Henenkoro aBToHOMHOro okpyra); BmamuBoctoke (MuHcTHTyT aBTO-
MaTuKu U nporeccos ynpasinenus J[BO PAH).

CryTHUKOBBIC JJAHHBIE TUCTAHIIMOHHOTO 30HIMPOBAHUS TIO3BOJISIOT PEIIATh CICAYIOIINE 3a1a41
KOHTPOJISI COCTOSIHUSI OKPY’KarOILIEH CpeJibl:

* OMpENeICHNE METEOPOJIOTHYECKUX XapaKTEPUCTHK: BEPTHKALHBIC TIPOQIITN TEMIIEPaTyPHI,
UHTETpabHbIC XapaKTEPUCTUKHU BIAXKHOCTH, XapaKTep 00JaYHOCTH;

* KOHTPOJIb TUHAMHKH aTMOC(HEPHBIX (PPOHTOB, yparaHoB, MOTYUEHUE KAPT KPYITHBIX

CTUXUIHBIX O€/ICTBUH;

* OmpeneneHre TeMIIEpaTypbl OICTUIIAIOIIEH TOBEPXHOCTH, OTIEPATUBHBIN KOHTPOIb U
KJ1accUUKALUA 3arpsi3HEHUH ITOYBBI M BOJHOM ITOBEPXHOCTH;

* 00OHapy)KEHHE KPYITHBIX WM MIOCTOSHHBIX BBHIOPOCOB ITPOMBIIIIICHHBIX TPEIPHSITHIA;

* KOHTPOJIb TEXHOT'€HHOT'O BIIMSHUS HA COCTOSIHUE JIECONIApKOBBIX 30H;

* OOHapyXeHHUE KPYITHBIX IMO’KapOB U BBIJICIIEHUE TT0YKAPOONACHBIX 30H B Jiecax;

* BBIABJICHHUE TEIIOBBIX aHOMAJIMH U TEIIOBBIX BEIOPOCOB KPYMHBIX MPpou3BoAcTB u TOLI B

MeranoJjucax;

* perucTparus I5IMHBIX IIIeH(OB OT TPYO;

* MOHHUTOPHHT U ITPOTHO3 CE30HHBIX MABOJKOB U PA3JIMBOB PEK;

* 0OHapy)XeHHUE U OlleHKa MacIITab0B 30H KPYITHBIX HABOIHEHHIA;,

* KOHTPOJIb JTUHAMHUKHU CHEXKHBIX TTIOKPOBOB U 3arpsI3HEHUM CHEXKHOTO MTOKPOBA B 30HAX BIMSHUS
MIPOMBIIUICHHBIX MPETPUSTHHA.

1.3.3 BUOJIOTMYECKUE METO/IbI KOHTPOJISI OKPYKATOILIEN CPE/IbI

OreHka 5KOJOTMUECKOW OOCTAaHOBKM Ha TEPPUTOpPUU B Xone (opMupoBaHus 3(dexTuBHOI
CHUCTEMBI TOCYJAPCTBEHHOIO SKOJIOTMYECKOr0 MOHUTOPUHIa HEBO3MOXKHA O€3 MCIIOIb30BaHHS METOJIOB
OMOIMarHOCTUKH KaueCTBa OKPYXKAIOIIEH cpe/ibl.

OueHMBaTh Ka4ecTBO OKpYXKAIOIIEH cpesbl, cTerneHb €€ ONaronpHsITHOCTH IS YellOBeYeCTBa
HE00XOIMMO, TIPEK/IE BCETO, B LIEIAX:

* ONpe/ENeHHs COCTOSIHUS IPUPOIHBIX PECYPCOB;

* pa3pabOTKM CTPATETHH PAIIMOHAIBHOTO UCTIOIL30BAHMS PETHOHA;

* OmpeeNneHus peieNIbHO JOMYCTUMBIX Harpy30K /s JIF0OOro pernoHa;

* pelieHue CyabObl paifloHOB MHTEHCHBHOTO MTPOMBIIUIEHHOTO M CENTbCKOXO035HCTBEHHOTO
UCIIOJIb30BaHMsL, 3arPSI3HEHHBIX TEPPUTOPUI U T.1.;

* PpelIeHHs BOIPOCa O CTPOUTEIBCTBE, ITYCKE MM OCTAHOBKE ONPEAEIEHHOTO IPEIPUTHS;

*  OLEHKU Y(P(PEKTUBHOCTH MPUPOJOOXPAHHBIX MEPOIIPUSTHIA, BBEJICHHSI OUHCTHBIX COOPYKEHHUH,
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MO/IEpHU3ALIMU TPOU3BOICTBA U T.11.;

* BBEJICHUS HOBBIX XUMHKATOB H 00OPYIOBaHHS;

*  CO3JIaHMsI PEKPEAIIMOHHBIX U 3aIIOBEHBIX TEPPUTOPHIA.

Hu ouH U3 3THX BOITPOCOB HE MOKET OBITh OOBEKTUBHO PEIIEH JIUIIH HA YPOBHE PACCMOTPEHUS
(hopMaJIbHBIX TMOKa3aTeliei, a TpeOyeT MpoBeIeHHs CIEIUATBHON Pa3HOCTOPOHHEH OICHKH KadyecTBa
cpenpl OOMTaHMS, T.€. HEOOXOAMMA UHMESPATbHAS Xapakmepucmuka €€ COCTOSHUS, OMoJornyecKas
OIIEHKA.

[IpsiMbie (MHTErpaTTbHBIE) METOBI OIIEHKH SKOJOTHYECKON OOCTaHOBKU B CBOIO OYEPEh TOXKE
MOYKHO pa3/IeiuTh Ha JBE TPYIIbl — OuouHouxkayuu u ouomecmupoganus (MOCIEIHUE HA3BIBAIOT
TAKKE MOKCUKOIOSULECKUMU MEeMOOAMU).

OOBEKTOM UCCIEIOBaHMSI TICPBBIX SIBISIOTCSI OPraHM3MBI WM COOOIIECTBA OPTaHU3MOB-
OMOMHIMKATOPOB, HAOIIOIAEMbIE B €CTECTBEHHBIX YCIOBHUSIX OOMTAHMS.

buounouxamopamu  Haswiearomes  pacmumenvhvle U HCUBOMHLIE OP2AHUBMbL,  HAIUYUE,
KOIUYeCmeo U COCMOsIHUEe KOMOPbIX CIYHCAm HNOKA3AMEeNAMU USMEHEeHUsl Kayecmea cpeobl Ux
obumanus. I'mybvHa OMOWHAMKAIIMK MOXKET OBITh Pa3IMYHON OT MPOCTON BHU3YaJbHOM JUArHOCTHKH
pacTeHuil 10 u3y4eHus IMMYHHBIX U T€HETUYECKUX U3MEHEHUH B OpraHU3Me HHIUKATOPOB.

Bropasi rpymma MeTonoB M3y4aeT pEeaKiMH mecm-00beKmog — OpeaHu3Mo8, NOMewaemvlx 6
uccnedyemyio cpedy. OHU TOAPA3yMEBAIOT OIEHKY TOKCHYECKUX CBOWMCTB 3arpsi3HSIONIMX BEIIECTB C
WCIOJIb30BAHUEM MOJIETBHBIX KUBBIX CHCTEM (TeCcT-00BeKTOB). OIEHKa TOKCHYHOCTH MPOU3BOIUTCH,
KaK MpaBUJIo, B TAOOPATOPHBIX YCIOBHUSX.

Memoowi buounouxkayuyu OCHOBAHbI Ha HAOIOJCHUSIX OTACNBHBIX OPraHM3MOB, MOIYJISILIUU W
COOOIIIECTB OPraHU3MOB B €CTECTBEHHOM Cpeie OOMTaHUS C IICNIBI0 OMPEACICHHS M0 MX PEaKIHSIM
(M3MEHEeHHUsIM) KauyecTBa OKpYKarolle cpenpl. B cenbckoM X03sCTBE MIMPOKO MPUMEHSIETCS METON
OMOMHJVKAIMY JUIsl JIMArHOCTUKWA TIUTaHHUS CEITbCKOXO3SHCTBEHHBIX KyJabTyp. JlaHHBIH MeTon
BU3VAILHOU OUOUHOUKAYUU OCHOBAH HA W3YYEHUH BHEIIHUX TNPU3HAKOB (DU-TO- W OMOIIEHO30B,
KOTOPBIE OTPAKAIOT KAUECTBEHHBIC M3MEHEHUS CPEIIbl OOMTAHHUSI.

B kauecTBe MpHU3HAKOB BU3YaJIbHOW OMOWHIMKAIIMK HCIIONB3YETCS GHEWHULl 8UO PACMEHUI.
Taknmx NPU3HAKOB, CBS3aHHBIX C HAPYIICHUEM IHUTAHUS PACTEHUH, MHOXECTBO, B YACTHOCTHU:
3aMeIeHHe pocTa cTelneil; BeTBel M KOpHEH; MmokenTeHne; OypeHue; 3arubaHue JIMCThEB; «KpaeBble
0KOTH»; 00pa30BaHKe THUJIN; OJIPEBECHEHUE CTeOMNe U JIp.

Jlnst ueneit OMOMHIMKAIIMKN KauyeCcTBa OKPYXKAIOIIEH Cpeibl MOTYT IPUMEHSTHCS HONYIAYUOHHbIE U
9KOCUCmeMHble Kpumepuu, KOTOpble XapaKTePU3YIOTCS IMOKa3aTeNsIMU: YUCIEHHOCTH W OHMOMAacCh
OTJENTLHBIX BUJIOB; COOTHOIIIEHHEM B COOOIIECTBAX PA3IMUHBIX BUJIOB, MX PACpPEICICHUE 110 OOWITHIO 1
T.IL

Jis  momydenust Oojiee  JOCTOBEPHBIX, JOJTOCPOYHBIX IPOTHO30B HApPSALYy C BUIAMH-
WHUKATOPaAMH OTCJISKUBAIOTCS W3MEHEHMS, MPOUCXOMAIINE B TOMYJSAIUSAX YCTOWYMBBIX BHJIOB,
CIIOCOOHBIX BBIJICPIKUBATh 3HAYUTENBHBIE BO3MYINAIOIINE BO3JCUCTBUS (BO3ACHCTBUS DKOJIOTHUECKU
HeOMaronpusTHHIX ()aKTOPOB) B TEUEHHUE JTTUTEILHOTO BPEMEHH.

[lon BIMsSIHMEM 3arps3HAIONIMX BELIECTB B OpraHU3Me MPOMCXOAT MEPECTPOKa CTPYKTYpPhI U
GyHKIIUM  KJIETOK. Pe3ynpTaThl THCTONOTMYECKHMX HCCIEOBAHWMN TAaKMX W3MEHEHHH MOTYT
CBHJICTEIILCTBOBATH O KAYECTBE OKPY’KAIOIIEH Cpeibl. 37T0Ka4eCTBEHHBIN POCT KJIETOK, IeT€HEPAaTHBHBIE
W3MEHEHHS WM TOSIBIICHUE HEKPOTHUYECKHX OYaroB XapaKTEPHU3YIOT BBHICOKYIO CTENEHb TOKCHYHOCTH
Cpenbl OOUTaHMS.

Tlamonoeo-anamomuueckue u eucmono2uyeckue memoovl OUOMHIUKAIMH 0CO00€ BHUMAHME
YICNSIOT W3YYEHHIO PEMpPOIYyKTUBHOW CHUCTEMBI, JIOObIE HM3MEHEHHsS KOTOPOH HEMOCPEICTBEHHO
CBSI3aHbl C JKM3HEHHO BAXKHBIMU TMapaMeTpaMu MOMyJsiuu. PernpoaykTvBHasi CHCTEMAa OYEHb
YyBCTBHUTEIIbHA K CTPECCOBBIM BO3/ICHCTBHSIM, U JTF000€ HapyIIIeHHEe MOKHO PacCMaTPUBATh KaK CUTHAT O
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HAJIMYMU HeOJIaroNpHsITHBIX N3MEHEHUH B OKpYKaloILeH cperie.

OmbpuoHnanbHbie Memoosbl TUATHOCTUKU Oa3UpYIOTCS HAa TOM OOCTOSATENBCTBE, YTO Hauboiee
YS3BUMBIMM K  BO3JCMCTBHIO BHEIIHMX BO3MYLICHHUH SIBJSIFOTCS paHHHME CTaJud Pa3BUTUSA
MHOT'OKJIETOYHBIX opraHu3MoB. Ha cramusix npoOnenust 1 hopMUPOBaHUS 3apOJIBIIIEBbIX OPraHOB U
TKaHel Jla)ke He3HAYMTeNbHbIe BO3ACHCTBUS, KaK MPAaBUJIO, IPUBOAST K BHIUMBIM YPOJCTBaM Ooliee
MO3THUX CTAIUi WM Aaxke TubOenu 3apojplieil. B kayecTBe OMOMHANKATOPOB OOBIYHO HCIIONB3YIOTCS
OBICTPO paA3BHUBAIOIIMECS M JAIOIIME MHOTOYHMCICHHOE IOTOMCTBO OPraHM3MbI (PBIOBI, MOJUTIOCKH,
3€MHOBO/IHBIE, HACEKOMBIE). JlaHHBIE OpraHM3Mbl MOTYT OBITh UCIIOB30BAHBI U KAK TECT-O0BEKTHI IS
OMOTECTUPOBAHMS OKPYXKAIOIIEH Cpe/Ibl.

bonee TOHKUMM ¥ TOUHBIMU METOJAMHU OMOIMATHOCTHKH SIBJISIFOTCS] UMMYHOJIOTHYECKHE U
TEHETUYECKUE METOBI.

Hmmynonocuueckue — OCHOBaHbI Ha W3MEPEHMSX IIOKa3aTeleldd HMMMYHHOM CHCTEMBI IO
BO3JICHCTBHEM BHEIIHUX BO3MYyIIAONMX (akTopoB. B pesynbrare m000ro poja OTpUIATEIHLHOTO
BO3JCHUCTBUSI HAa HMMMYHHYIO CHCTEMY JKMBBIX OpraHM3MOB B IIE€PBYIO O4YEpedb W3MEHSETCS
(YHKIIMOHAIBHOE COCTOSIHE MMMYHOKOMITETEHTHBIX KJIETOK — CIUICHOIMTOB M JMQoruToB. [Ipn
BBEJICHUM B KJIETKM OpraHu3Ma CHELUAIbHBIX BELIECTB —  CTAaHJAAPTHBIX MYTareHOB
(7MTIoNIONMMCaxapuIoB U Ap.) — B 3aBUCHMOCTH OT BHJIa BO3/ICHCTBUSI MHTMOUPOBAHHE PEAKIIMH MOYKET
CBHJIETENILCTBOBATh O HAPYLIEHUH UMMYHOJIOTHYECKOIO CTaTyCca OpraHu3Ma.

I'enemuueckue MeTOABI NO3BOJLIIOT AHAIM3UPOBATh ICHETUYECKUE W3MEHEHUS, BO3HUKAIOIINE
BCJIC/ICTBHE HEONAaronpHusITHBIX BHEIIHUX BO3/eicTBUiA. [losBiIeHNE TakMX M3MEHEHHH XapaKTepu3yeT
MYTareHHYI aKTUBHOCTb CPE/bl, @ BO3MOYKHOCTh UX COXPAHEHHUs B KIIETOUHBIX MOMMYJSILUAX OTpa)xaer
3¢ PEeKTUBHOCTh IMMYHHO! MMOTEHIIMU OpraHU3Ma.

B HOpMasbHBIX yCIOBHUSIX OOJbIIAsi 4aCTh T€HETUYECKUX AHOMAIWN yHauseTcs U3 MOy
IIOCPEACTBOM MMMYHHOM cHCTeMbl opraHun3Ma. Hamuuue Takux aHOMajMii MOXKHO HCIIOJIb30BaTh B
KayeCcTBe WHAMKATOpa CTpecca, BEAYIIEro K MPOAYKIMH AaHOMAIbHBIX KIETOK M CHIKEHHIO
CIIOCOOHOCTH UMMYHHOM CUCTEMBI OPTraHW3Ma UX YHUYTOXKATh.

Takoe pazHOOOpa3re METO10B OMOMHIMKAIIMY TOBOPUT 00 X HECOBEpILIEHCTBE. J[efiCTBUTENbHO,
OMOMHMKAIMS NPEeTyCMaTPUBACT KOHTPOJIb YXKE COCTOSIBLIErOCS WM TPOMCXOJIIErO 3arpsi3HEHHs
KOMIIOHEHTOB OKpY)Karolled cpenasl 1Mo (DyHKIMOHAIBHBIM XapaKTEpPUCTHKaM MX oOHTarened |
9KOJIOTUYECKUM XapaKTEPUCTUKAM OPraHU3MOB.

Pa3paloTka eanHOM cHcTeMBbl MOKa3aTenaell TOKCUYHOIO 3arpsi3HEHUs] OKpYXarollell cpeibl Ha
CErO/IHAIIHUI JIeHb BCTPEYaeT cepbe3Hble TPyAHOCTH. [locTemneHHble M3MEHEHUs] BHJIOBOTO COCTaBa
dbopMupyIOTCS B pE3yJbTaTe JJIUTEIBHOIO OTPABJICHUS W CTAaHOBSTCS SBHBIMU B Clydae JajieKo
3amieAmmnx u3MeHeHuil. Takum oO6pa3om, BUIOBOM cOCTaB HE JA€T OLIEHKHM Ha MOMEHT ucciieioBaHus. B
9TOM IIJJTAaHE METOMbl OMOWHAMKAIIUW 3arpsi3HEHUS OKPYKAIOIIeH Cpeibl uHepyuonusli. B xomomHoe
BpeMs T0/1a CUCTEMbI OMOJIOTMUECKON MHANMKALIUY MaI09¢hheKmueHul.

OnHako OTIMYMTENbHAS MPOCTOTa METOJOB OLEHKHU HKOJOTHYECKOW OOCTAaHOBKH METOJaMU
OMOWHIMKALINH, OTCYTCTBHE OTPEOHOCTH B CIIEIMAIbHOM HHCTPYMEHTAIbHOM 00ECTICUEeHNH SBIISIOTCS
uX OECCIOPHBIM IOCTOMHCTBOM.

YMeHne 0ObeIMHUTH B KOMIUIEKCHYIO (OpMY OMOMHIMKAIMIO, OMOTECTMPOBAHHE U XHMHKO-
AQHATUTHYECKUE METO/bl JMAarHOCTUKH SKOJOTMYECKOM OOCTaHOBKM TO3BOJIIET MHHHMH3UPOBATH
3aTpaThl Ha HcCCleAoBaHMA. VIMEHHO KOMIUIEKCHOE UCIIONb30BaHHE METOAOB 00ecleurBaeT
MEPCIEKTUBY OMOMHTUKALINH.

Memoovr  buomecmuposanus. buoTecTMpoBaHHWE Kak CIIOCOO WHTETPAIbHOM  OICHKH
TOKCUYHOCTH 3arpsi3HEHUH YK€ JOCTaTOYHO JABHO MCIOJIB3YETCS B CUCTEME MOHUTOPHHIA KauecTBa
OKpYXKaroIIei cpefibl 3a pyOeoM M HaUMHAET MPUMEHSTHCS B Halllel cTpaHe. ApryMEHTaMH B MOJIb3Y
1IeJIECO00Pa3HOCTH  UCTIONB30BAHMS TOJXO0A0B OHOTECTUPOBAHMS KauecTBa OKpPYXKaloLed Cpesibl
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SBJLSIFOTCS. UX YHUBEPCAJIBHOCTb, IKCIIPECCHOCTH, IPOCTOTA, AOCTYIHOCTh M JElIeBU3HA. Bbicokas
YYBCTBUTEJILHOCTh TECT-OPIaHU3MOB K JIEHCTBHUIO 3arPSI3HSIOLIMX BELLECTB IIPUBEIIA PsiJi CIIELUATICTOB
JaXe K ujaee O BO3MOXKHOCTU TOJIHOW 3aMEHBbl BCEX TMTMEHWYECKUX HOPMATHBOB €IMHCTBEHHBIM
KpUTEpUEM KadyeCTBEHHOW OIICHKA OKpY)Karolled cpeapl Ha OCHOBE OMOTECTHPOBAaHHA. ITO
OIPEAETHIIO HEOOXOAUMOCTh M3ydeHus: 3((HEeKTUBHOCTU MocienHero. B yacTHOCTH, AJsl BbISIBICHUS
3aJIMOBBIX COPOCOB 3arps3HSIOLINX BEIIECTB B BOJHbIE OOBEKTHI U OCOOEHHO B LIENISIX OOHApY:KEHHS
PE3KHUX M3MEHEHHMH KauecTBa MUTHEBOM BOABI OMOTECTHPOBAHHE MMEET 3HAYE€HHE KaK CHUTHAIIBHBIN
II0Ka3aTelb IKCIPECC-KOHTPOJIS, TO3BOJSIOIIMN YK€ B TEUEHUE OJHOIO Yaca IOJyYUTh JaHHbIE
MHTErpajIbHON OLIEHKH TOKCUYHOCTH BOZBI U IIPUHATH HEOOXOAMMBIE MEPBI JUIS 3aLLUTHI HACEJICHMUS, B
TO BpeMsl KaK OpraHOJICITHYECKHE CBOMCTBA BOJBI MOTYT OCTaBaThcsi Oe3 HM3MEHEHHs, a Ha
WICHTU(UKAIIMIO BEIIECTB, MOCTYMHUBIIMX B BOAY, XMMHYECKHUMH METOAMU TPEOYeTcs HECKOJBKO
YacoB U JaXe CYTOK.

B mnHactosmee Bpems oco0oe BHHMaHue —yaensercss NpuéMaM — TOKCHKOJIOTMYECKOTO
OUOTECTUPOBAHUS, T.€. UCIOJIL30BAHUS B KOHTPOJIMPYEMBIX YCIOBUSIX OHMOJOIMYECKUX OOBEKTOB B
Ka4yeCTBE CPE/ICTBA BbISIBJICHHUSI CYMMAPHON TOKCUYHOCTHU BOJIBL.

[Ipu ouieHKe OMOIOTMYECKOTO ASUCTBUS 3arpsA3HSIOIIMX BEIIECTB UHTAKTHBIE OPraHU3Mbl WM UX
COOOILIECTBA CHELMAILHO BBOJATCA B HCHBITYeMyrO cpeny. Takum oOpa3oM, pexuM BO3AEHCTBUS
3agaércs 3apaHee. g mccienoBaHMsl OOIIETOKCUKOJIOIMYECKHX 3aKOHOMEPHOCTEN NPUMEHSIOTCS
pa3HOOOpa3HbIe METOJBI MPAKTUYECKH M3 JIFOOOW cdepbl OMOJIOTMM M CMEXHBIX HAyYHBIX OOJIacTeil.
Oo6o0m1aromeld OCHOBOM TakuX HCCIEIOBAHUN OKAa3bIBACTCS BO3JCHCTBUE 3arpsi3HSIOIINX BEIIECTB,
Ipyrux (haKTOpOB Cpebl WM UX COBOKYITHOCTH Ha CUCTEMY OHOJIOTMYECKOrO MPOMCXOXKIEHHUA. DTO
MOXeT ObITh OMOXMMHUECKasi CUCTeMa — BBIACTICHHBIN AJIEMEHT KJIETOYHOM CTPYKTYpPhl OpraHM3Ma;
pa3nuuHble TOKa3arend QYHKIMM U CTPYKTYpbl OpraHM3Ma; HHTErpajbHbIE XapaKTepUCTUKU
OpraHM3Ma; IapaMeTpbl, XaPAKTEPU3YIOLIME COCTOSHUE MOMYJISALMMA, COOOLIECTB, OPraHU3MOB U
9KOCHUCTEM.

B 3aBuCHMOCTH OT TOCTaBJIEHHBIX 33/1a4 MPEABSBISIIOTCS pa3InuHble TPEOOBAHUS K METOJIaM U
BCeH cucreme OMoTecTUpoBaHMs (IIOCTAaHOBKA OIBITOB M OLIEHKA pe3yabTaToB). B kauecTBe 00bEKTOB
OUOTECTUPOBAaHMS NPUMEHSIOTCS Pa3HOOOpasHble OpraHU3Mbl — OaKTEpPUH, BOJOPOCIH, BBICILIHE
pacTeHus1, MUSBKU, MOJLUTIOCKH, PhIObI U Jip. Kaxplif M3 OpraHM3MOB UMEET CBOM ITPEUMYILECTBA, HO HU
OJIMH OpPTraHW3M HE MOXET CIIY>KHTh YHUBEpPCATbHBIM 00bEKTOM. PacTeHuss MOryT okazaTbcs Haubosee
YyBCTBUTENIBHBIMU K TPUCYTCTBHUIO B CpeJie TepOUINIOB, JahHUN — K MPUCYTCTBUIO HHCEKTULIUJIOB U
T.1. Kpome Toro, TecT-peakiiysi MOKET BBISIBUTb TOKCHKAHT IO €ro (pyHKIMH-MHILIEHH, HalpUMeEp,
MPONaHU] M30UpaTENIbHO TopaXkaeT (POTOCUHTETHUYECKHUI ammapar Bojopocieid. B cBsi3u ¢ atum st
rapaHTUPOBAHHOIO BBIABJIEHUS] NPUCYTCTBUS TOKCHYECKOrO OOBEKTa HEM3BECTHOTO XHMHUYECKOTO
COCTaBa JIOJDKEH MCIIONB30BAThCSl HAOOP pa3iIMyHBIX TPYIII, MpeACTaBUTeNeld BogHOTO cooldriectBa. C
BBEJICHUEM KaXK/IOTO JIOMIOJHUTENIBHOTO O0BEeKTa 3((PEKTUBHOCTh CXEMbl HCIBITAHUN IOBBILIAETCS,
OJJHAKO HET CMbIcia OECKOHEYHO pACUIMPATh AaCCOPTUMEHT O00s3aTeNbHbIX OOBEKTOB I
HCII0JIb30BaHMsI B TAKOW OLICHKE.

OnTumanbHOM MOXKeT OBITh CHUCTEMa, B KOTOPYIO BKJIIOYEHO TPH — IISITh BHJIOB, COCTOSIHHE
KOTOPBIX OLIEHUBAETCS I10 MapaMeTpaM OTHOCSIIMXCS K pa3HbIM YPOBHSIM UHTETPAILHOCTH (HAIpUMep,
[0 OTHOMY BHJIy BOJAHBIX PAacCT€HHU, O€CrIO3BOHOYHBIX U PbIO). [Ijisi KOHTpONsS caMoro TecT-oObeKTa
HEoOX0/JMMa MepPUOINIECcKasi TOCTAHOBKA OIBITOB C HEKOTOPHIM CTaH/IapPTHBIM TOKCUKAHTOM B OJTHOM U
TOM 7K€ KOHLEHTPALUH. DTOT KOHTPOJIb MTO3BOJISET OLIEHUTh N3MEHEHNE PEAKTUBHOCTH TeCT-00BhEKTa Ha
CTaH/IapTHOE TOKCUYECKOE BO3/IeHCTBHE. B KauecTBe Takoro TOKCHMKAHTa YacTO MPUMEHSIETCS TUXpoMat
Katusl.

Baoicnoe ycnosue npasunvroeo npogedenuti duomecmuposanus - UCIOIb30BaHUE T€HETUYECKH
OJZTHOPOJHBIX JA00OPAaTOPHBIX KYJIBTYP, TAK KaK OHH MPOXOJAT MOBEPKH YYBCTBUTEIIBHOCTH, COJEPKATCS
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B CHCUUAIbHBIX, OrOBOPEHHBIX CTaHAApPTAMH JIAOOPATOPHBIX  YCIOBHAX, OOECHEYMBAIOIIMX
HEOOXOMMYIO CXOIMMOCTb M  BOCHPOM3BOAMMOCTH PE3yIbTaTOB HCCIEAOBAHUN, a TakKxkKe
MaKCHMaJbHYIO YyBCTBUTEIBHOCTb K TOKCUUECKHUM BEIIECTBAM.

Jnumenvnocms  6uomecmuposanusi 3aBUCUT OT 3aJaud, IIOCTABJICHHOM HCCIIEIOBATENIEM.
CylecTBYIOT CleyIOIIUe BUIbI OMOTECTOB:

* ocmpwie buomecmoi (aCUte tests), BBIMOIHACMBIC Ha Pa3IMYHBIX TECT-00BEKTaX 10
MOKa3aTeNsiM BbDKHUBAEMOCTH, JJISITCS OT HECKOJBKUX MUHYT A0 24 — 96 u;

» xkpamxocpounsle (Short-term chronic tests) xponuyeckue TecTbl, IUISITCS B TCUCHUE CEMU
CYTOK M 3aKaHYMBAIOTCS, KaK MTPABHJIO, TIOCTIE TTOTYYSHHUS [IEPBOTO TIOKOJICHUS TECT-00BEKTOB;

* xponuueckue mecmoi (Chronic tests), pactpocTpaHsroTcsi Ha OOIIYO TUIOJJOBUTOCTD
PaKooOpa3HBIX, OXBATHIBASTPH TOKOJICHHSI.

['eneTnveckn OHOPOAHBIE KYJIBTYPhI TECT-O0BEKTOB (BOJHBIX OECIO3BOHOYHBIX M BOJIOPOCIIEHi)
MOXKHO TOJYYUTh B CHELMATM3UPOBAHHBIX HAYUHBIX YUPEKICHHAX, AKKPEIUTOBAHHBIX B CHUCTEME
cepTu(UKaIMU Ha ITPOBEJICHUE aHATIM30B C HCIIOIb30BAHUEM HEOOXOMMOro TeCT-00BhEeKTa.

B mnocnennue romel B Poccuu u psne cTpaH Mupa BHEOPSAIOTCS METOAbl OMOTECTUPOBAHUS
KauecTBa MOBEPXHOCTHBIX BOJI C MCIOJIb30BaHNEM MH(Y30pHiA, TadHIiA M IPYruX BOJHBIX OHOIIEHO30B.
B 3akoHOAATENEHOM MOPSIKE YCTAaHOBJIEHa HEOOXOAMMOCTH OMOTECTHPOBAaHMS BOAHBIX BBITSDKEK
OTACHBIX OTXOJIOB JUTS ONPEACICHHSI HX TOKCUIHOCTH.

B «IpaBmnax oxpansl noBepxHOCTHBIX Bo» (I"'ockommpupoga CCCP, 1991 r.) OuotectupoBanue
SBJSIETCST 00s3aTENIbHBIM METOJIOM TpPU aHaIKW3€ KauecTBa MPHUPOJHBIX M CTOYHBIX Boj. JlroOas
KOMOMHAIMST TPAJAWIMOHHBIX aHAIUTUYECKUX NPUOOPOB HE B COCTOSHUHM  IPETYyCMOTPEThH
crierduueckuii bnonornyeckuit 3 exT, BEISIBICHHBIN B IPoLiecce KOHTPOJIA TOKCHYHOCTH B KAYECTBE
MHTErPaJIbHOTO TIOKa3aTesl.

OcHOBHBIE HOPMaTHUBHBIE JJOKYMEHTHI 110 OuoTecTHpoBaHuto B Poccuu:

* PJ152.18.344—93 Meronvka BBITIOTHEHHS U3MEPEHUI MHTETPATBHOTO YPOBHS 3arpsI3HEHUS
TMIOYBBI TEXHOTEHHBIX PAHOHOB METOJIOM OMOTECTHPOBAHMSL.

o ITHJ] DT 14.1:2:3:4.7-02,16.1:3:3:3.4-02 «TOKCHKOJIOTHYECKHE METOJIBI KOHTPOJIsl. MeTouka
onpeieNIeHns
TOKCHYHOCTH BOJIbI 1 BOJIHBIX BBITSDKEK M3 TIOUB, OCAJJKH CTOYHBIX BOJI, OTXOJIOB 110 CMEPTHOCTH U
M3MEHEHHIO TUI0JIOBUTOCTHU JahHUI.

1.4 SKOJOTrMYECKHU KOHTPOJIb

B Hacrosiiiee Bpemsi A1 OLEHKM KauecTBa OKpY’KArOIIEH Cpeibl 4acTo YHMOTpeOJSIOT JBa
OCHOBHBIX TEPMUHA: MOHUTOPUHT U KOHTPOJIb. MeXaHU3MbI 3KOJIOTMYECKOTO KOHTPOJISl U MOHUTOPHHIA
HACTOJIBKO TECHO CBSI3aHBI, YTO 3TO JAET OCHOBAaHME IIOPOM paccMaTpHUBaTh SKOJOTMYECKUI
MOHHUTOPUHT TOJBUIOM, COCTaBHOM 4YacThIO HKOJOIMYECKOro KOHTpois. OpHako 3TO HE Tak.
OKOJIOTMYECKUI KOHTPOJIb M SKOJIOTUUECKUIT MOHUTOPHHT SIBJIIIOTCS CAMOCTOSITEIbHBIMU MHCTUTYTaMH.
Ecnu axomornyeckuii KOHTPOJIb MOYKHO OINPEAEINTh KaK KOHTPOJIb 32 OXPAHOM OKpPY’Karoled cpenpl,
T.€. KOHTPOJIb 3a JAEATEIbHOCTBIO, TO SKOJOIMYECKMM MOHHMTOPHMHI — KOHTPOJIb 32 COCTOSTHUEM
OKpyxarouield cpefpl. [IoMMMO WHCTUTYIIMOHAJIBHOIO IOHMMAHMS, SKOJIOTMYECKUM KOHTPOIb H
MOHUTOPHHI PacCMaTpUBAaOTCs Kak (DYHKLHH IKOJIOTHUECKOro ympasieHus. C MOMOIIBIO YKa3aHHBIX
(GyHKIMI OpraHbl TOCY/IapCTBEHHOM BJIACTH M MECTHOTO CaMOYIIPABJIEHUs IMOJIy4alOT CBEJICHHUS O
COCTOSIHUM OKpY)KaroIllell cpeabl M MOTYT BBISIBUTb W TIpECEeKaTh HApPYIIEHUS] SKOJIOTHYECKOro
3aKOHOJIaTENbCTBA, IPUBJIEKATh BUHOBHBIX JIUII K FOPUANYECKON OTBETCTBEHHOCTH.

®denepanbHBIN 3aKOH 00 OXpaHe OKPYKArOIIeH Cpeibl BBIIEISIET YEThIpE BUAA IKOJIOTHIECKOTO
KOHTPOJISL: TOCYJapCTBEHHBINH, MyHUIIUIIAIBHBINA, OOIIIECTBEHHBIN, IPOU3BOACTBEHHBIH.

I'ocynapcTBeHHBIN 3KOJIOITHYECKUIA KOHTPOJIb OCYLIECTBIISIOT:
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* (eneparbHBIC OpraHbl UCIIOHUTENEHON BlacTh Poccuiickoii deneparu;

* OpraHbl CTIOJHUTENBHOM BracT cyObekToB Poccuiickoit deneparnum;

*  MuHuCTEpCTBO MPUPOIHBIX pecypcoB Poccuiickoii deneparmu (DenepanbHast cayxoa mo

Ha/130pYy B cdepe NPUPOIOTIONB30BaHUs) U €0 TEPPUTOPUAIILHBIE OpTraHbl;

* OpraHbl CAaHUTAPHO-3KOJIOrMUYECKOro Haa3opa Poccuniickoit @enepanny 1 opraibl pa3inyHbIX

MUHUCTEPCTB U BEIOMCTB.

I'maBHBIMU 3a/1a4aMU FOCYJAPCTBEHHOT'O HKOJIOTMYECKOIO KOHTPOJIS SIBJISTIOTCSL:

* IIPOBEpPKA BBIMOJIHEHUS IPOTPAMM, TUTAHOB U MEPOIIPUSATHI MO OXpaHE OKPYKAIOLICH CPeIbl;

* BBIABICHHC HAPYIICHUH OSKOJIOTUYECKUX TPEOOBAaHUN TIpU TMOATOTOBKE, MPHUHSATHH H

peanu3alury peleHUd O pa3BUTUN XO39MCTBEHHOW U MHOM JIEATENIbHOCTH;

* TpoBEepKa BBINOJHEHHWS  HKOJOTOMOJb30BAaTESIMA  HOPM  (HOPMAaTHMBOB W IIPaBHII)

9KOJIOTOITOJIb30BAHNS M KAYE€CTBA OKPYXKAKOIIEH CPEIbl.

MynuyunaneHelti KOHTPOJIb B 00JACTH OXpaHbl OKpYXKaloUled Cpeabl Ha TEpPUTOPUU
MYHUIIMIIATGHOTO  O00pa30BaHUsl OCYIIECTBISICTCS OpraHaMH MECTHOTO  CaMOYIIPaBICHUS  HIIH
YIOJIHOMOYEHHBIMU Ha TO OpPTraHaMH.

Ipouz600cmeenHblli  SKOJIOTUYECKUHA KOHTPOJIb  OCYIISCTBIISICTCS  3KOJIOTHUYECKON — CITy:KOOH
NPEANPUATHH, YYpPEeXJACHUH, OpraHu3aluii B LeNsIX oOOeclieueHHs BBINOJHEHUS B IpoLecce
XO3MCTBEHHOW M MHOM JESTEIBHOCTU MEPOIIPUATUI 10 OXPAHE OKPYKAIOIIEH CPEJIbl, PALIHOHAIIBHOMY
UCTOJNBb30BAaHUIO M BOCCTAHOBJICHUIO TMPHUPOJIHBIX PECYpCOB, a Takke B IEIsIX COOIOACHUS
TpeboBaHMI B 001aCTH OXpaHbl OKPYKAIOIIEeH Cpelibl, YCTAHOBICHHBIX 3aKOHOIaTEIHCTBOM.

Kontpons 3a coOmo/ieHHEM TIpaBHJ  SKOJIOTOMONB30BaHHUSA OBIBACT TOCYJApCTBEHHBIM,
BEIOMCTBEHHBII U OOIIECTBEHHBII.

l'ocyoapcmeennolii  SKOJIIOTMYECKMHA  KOHTPOJIb  HOCHT  HAJBEJAOMCTBEHHBIM  Xapakrep,
OCYILIECTBIIIETCSI 32 BCEMH OOBEKTAMU XO3SMCTBEHHOM M HMHOW NEATENHHOCTH HE3aBUCHUMO OT HX
OpraHU3aIMOHHO-TIPABOBOM (hOPMBI U TTOTIUHEHHS.

Beoomcmeennulil 5KOTOTUYECKAN KOHTPOJIb OCYIIECTBIISIETCS MUHUCTEPCTBAMH U BEIOMCTBAMU B
pamkax cBoed oTpaciu. OH OTIMYAeTCs] OT TOCYAapCTBEHHOTO KOHTPOIIS, BO-TIEPBBIX, Oosee Y3KUM
KPYTroM 33/1a4, ONpeeNEHHBIX OOIIUM TOJIOKEHHEM O MUHHCTEPCTBE U CHEUATBHBIMU MOJOXKEHUSIMU
0 MHUHHCTEPCTBAX; BO-BTOPHIX, 3HAYUTENBHON PAa3HOPOJHOCTHIO KOHTPOJIBHBIX (DYHKIMH, MOCKOIBKY
€CTh MHMHHCTEPCTBA M BEJOMCTBA, JEATEILHOCTh MPEINPUATUI KOTOPBIX CBA3aHA C AKCIUTyaTaluen
MIPUPOJIHBIX OOBEKTOB, a €CTh U TaKKe, KOTOPBIE B CBOCH JIESTEIBHOCTH HE KacatoTCsl JaHHOM cephbl.

Obwecmeennblii  YKOJOTUYECKUA KOHTPOJIb OCYILIECTBISICTCS OOIIECTBEHHBIMH W HHBIMU
HEKOMMEPUECKUMH OOBEIMHEHUSMH B COOTBETCTBHM C HMX YCTaBaMH, a TaKXKe TpaKJIaHAMH B
COOTBETCTBHH C 3aKOHOJATEIBCTBOM.

B 3aBucMMOCTH OT CTaguM KOHTPOJILHOW JEATEIBHOCTH BBIIEISIOT MPEIyNPEIUTEIbHBIM,
TEKYLIHM, TOCIECAYIOIINI SKOJIOTUYECKUI KOHTPOJIb.

IIpedynpeoumenvhulii  dK0102UMECKU  KOHMPONL 3aKIIOYAeTCd B KOHTPOJE Ha CTajauy,
MIPE/IIECTBYIONIEH XO35IMCTBEHHOM WM MHOM J1eTeNbHOCTU. OH OCYIIECTBIISIETCS] MYTEM COTJIACOBAHUS
MIPOEKTHOM JIOKYMEHTAIIUH, TIOJTYUeHHsI Pa3pelieHus] Ha BRIOPOCHI U COPOCHI 3arpsI3HSIIOIINX BEIIECTB,
pa3MelIeHre OTXO0/I0B MPOU3BOJICTBA U MOTPEOIICHHUSI.

Texywuii axon02uyecKuti KOHmMpOoJib TIPOBOAST B TIPOIIECCE XO3SIMCTBEHHOW M MIHOM JI€ATEIBHOCTH.

THocneoyrowuii  sxonocudeckuti KOHMpOIbL  OCYHIECTBISIETCS 3a  pe3yibTaTaMH, HWTOTaMU
XO3STUCTBEHHOW ¥ HHOM JI€ATEIBHOCTH.

B 3aBucumocTu 0T (hOpMBI SKOTIOTUIECKOTO KOHTPOJIS BBIICIISIOT:

*  UHGDOPMAYUOHHDLL SKOTIOTUIECKUHA KOHTPOJIb — COOp M aHAJIN3 SKOJIOTUYECKON
uHpOPMAIH, HEOOXOIUMOH [Tl IPUHSATHS COOTBETCTBYIOIINX PEIICHHIA B 001acTh
MIPUPOIOTIONTE30BAHMUS i OXPAHBI OKPYXKAFOIIEH CPEJIbI;
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*  KapamenbHblil IKOTOTUIECKUI KOHTPOJIb 3aKITI0YAETCS B IPUHATUU MEP TOCYIapCTBEHHOTO
MIPUHYXICHUS K FOPUIUYECKIM, TOJDKHOCTHBIM U (PM3MYECKUM JIMIIAM, HAPYIITUBIIUM YKOJIOTUIECKOE
3aKOHOJIATEILCTBO.

B 3aBucumocTH 0T MeTO1a, TTOpsiAKA IPOBEICHHSI KOHTPOJIBHBIX MEPOIIPHSITHI BBIICIISIFOT:

*  UHCNEKYUOHHBIL YKOJIOTUICCKUH KOHTPOJIb — TOCEIICHHE CYOBEKTOB XO3SMCTBEHHON M WHOU
JIEATEILHOCTH
HE3aBHCUMO OT OPraHU3AIMOHHO-TIPABOBOM (HOPMBI COOCTBEHHOCTH, O3HAKOMJICHUU C COCTOSIHUEM
OXpPaHbI OKPY>Kal0 LIEH cpeibl, 00CIeI0BAaHINHN MEXaHU3MOB, M3Y4€HUN TEXHUIECKOM U HOPMATUBHOMN
JIOKYMEHTAIUH;

*  QHAIUMUYECKUll SKOJIOTUUECKUI KOHTPOJIb 3aKITFOYAETCS B aHAJIM3E MOJTyYCHHBIX JIaHHbIX;

*  uHCcmpymenmavHoill (JaOOPATOPHBIN ) SKOJIOTUIECKUH KOHTPOJIL COCTOUT B OTOOpE MPO0,
MIPOBE/ICHUH aHAJIM30B, CPABHEHUH TOTYUYEHHBIX PE3YJILTATOB C HOPMATUBHBIMH ITOKA3ATEIISIMH.

Hamop 3a wucnomHeHweM  3akoHojatenbcTBa  Poccuiickoit  Deneparmm B cdepe
MIPUPOJIOTIONIL30BAHUS. M OXPaHBl OKPYXKAIOWIEH Cpefbl OCYIIECTBISIIOT [ 'eHepanbHbI MPOKYpOp
Poccuiickoit ®enepanuu " NOAYMHEHHEBIC eMy IIPOKYPOPEL. Crienpann3upoBaHHbIE
MIPUPOIOOXPAHUTEIHHBIC TTPOKYPATYPHI CO3AIOTCS ¢ YIETOM 0ACCEHHOBOTO MM aJIMUHHCTPATHBHOTO
palloHMPOBAHUSL, COCTOSIHUSI OKPYKAIOILIEH CPEIIbl ¥ IPUPOJHBIX OOBHEKTOB.

KOHTPOJIBHBIE BOITPOCBI

1. Yto Takoe MOHUTOPUHT OKpY:karouiel cpezpl? Kakue 00beKThI SBISIOTCS IPEIMETOM €TI0
HaOoaeHNs?

2. Kakue cymectBytoT Buibl MoHUTOpUHTra? I1o kKakuM npr3Hakam OHU BBIICISIOTCS?
[lepeuncnrre OCHOBHbIE PUHIIMITBI OPTraHU3aUKH CUCTEM MOHUTOPUHIA?

Kakuie BpIIeIsII0TCS YpOBHU CUCTEM MOHUTOPUHTa? KakoB MpUHIIMIT X BbLACICHUSA?
KakoBo HazHaueHne HAIIMOHATIBHON CUCTEMBI MOHUTOPHHTA OKPY>KAIOIIECH CpeIbl?
Kakwue 3agaun mpusBaH pemarh riio0aibHbIM, SKOJIOTHYeCKU MOHUTOPUHT?

Uro takoe EI'COM? Kakoga ctpykrypa EI'COM?

B uém coctout cyth oprannzaioHssix mpodiem EI'COM Ha coBpemeHHOM aTane?

© N o O~ W

9. U3 kaKux OCHOBHBIX CTPYKTYPHBIX OJIOKOB COCTOUT CHCTEMa MOHUTOPUHTA?

10.Yro Takoe AUIC monuropunra? KakoBo e€ HazHaueHue?

11. M3 xaxux 61okoB coctout AVIC? KakoBo Ha3HaYeHUE KaXI0T0 U3 HUX?

12.Yro cocrasmnsier MaremaTndeckoe oodecrnieueHne ANC?

13. Kakuie TiCTaHIIMOHHBIE METOIBI M C KaKOH IIEITBIO [IeJIECO00Pa3HO TPHMEHSTH B
9KOJIOTUYECKOM MOHUTOPUHTE?

14. BuonHAUKAIMIO ¥ OMOTECTUPOBAHUE OTHOCST K U HepeHIIMATBEHBIM WA UHTETPATEHBIM
METO]1aM JIMarHOCTUKU?

15.Yem oTimugaeTcst 3KOJIOTHYECKUIT MOHUTOPUHT OT KOJIOTHYECKOTO KOHTPOIS?
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2. KOHTPOJIb 3ATPSI3HEHUSI ATMOC®EPHOTO
BO3IYXA

2.1. COCTAB ATMOC®EPHOI'O BO31YXA. KIACCUOPUKALIUA
3ATPSI3HUTEJIEN BO3JIYXA

Bo3nyx B ocHoBHOM cocTtouT u3 azora (78,08 06. %), kucnopona (20,95 00. %), 3HaUUTENBHO
MEHBLIET0 KOoJIu4decTBa MHepTHOro rasa aprosa (0,93 00. %) u eme MeHbIIETO — YIJIEKUCIIOrO ras3a
(0,03 06. %). IToMUMO 3THX MMOCTOSIHHBIX KOMIIOHEHTOB BO3yXa, BAKHBIM KOMITOHEHTOM SIBIISICTCS
TaKkKe BOJISTHOM map, cojepkanue Kotoporo mensercs ot O 00. % B cyxom Bo3zmyxe 10 4 00. % BO
BIaXHOM Bo3znyxe. OCHOBHasi Macca BOZSHBIX IAPOB COACPIKUTCA B HIDKHUX CJOsSX (IO 6 KM)
arMocepsl, B cTpatocepe OHU MPAKTUIECKH OTCYTCTBYIOT.

Bce ocranmpHbIe mMMeromuecs B atMocdepe Ta3bl COAEPIKATCs JHMIIb B CIIENOBBIX KOJMYECTBAX,
coctapisiomux B cymme 0,02 06. %. KonnuecTBo HHEPTHBIX Ta30B (HEOHA, Teusl, KPUIITOHA, KCEHOHA)
B BO3JyXe KOJIEOJETCs OT THICSYHBIX 0 MUWUIMOHHBIX J0Jed mpoieHTa. B atmocdepHoM Bo3myxe
COZIEPKUTCA TAK)KE HE3HAUUTEIBHOE KOJMUYECTBO BOJIOPO/IA.

[Ipumecsmu  atMochepHOro BO3IyXa MPUPOAHOTO MPOHCXOXKIEHUS, OOpa3yIoUIMMUCS B
pe3ynbTaTe XUMUUECKUX M OMOJIOTMUYECKUX ITPOLIECCOB, SIBJISIOTCS TaKHE Ia3000pa3HbIe BELLECTBA KAK
aMMHaK, OKCH/IbI a30Ta, METaH, CEPOBOAOPOA U 1p. ' HHMEHHE OpraHWYecKHX BEUIECTB CIIOCOOCTBYET
MIOCTYIUIEHHIO B BO3[yX CEpOBOJIOPOAA, aMMHaka. B pe3ynbrare OpoKeHHs YITIEpOJUCTBIX BEIIECTB
BbIensieTcs: MeTaH. OKcHIbl a30Ta B HEOOJBIIMX KOJIMYECTBAX OOpa3yloTCsi BO BpeMs I'PO3bl MPU
B3aUMOJICHCTBUH a30Ta C KHCIOPOIOM.

[Tp11eBBIE YaCTHIIBI OT MPOMBIIUICHHBIX U MPUPOJHBIX MCTOUYHHKOB TAK)KE OKA3bIBAIOTCS BEChbMa
CYILIECTBEHHBIM KOMIIOHEHTOM BO3/yXa, XOTsI OOBIYHO OHH MIPUCYTCTBYIOT B OTHOCUTEIBHO HEOOBIINX
Konu4uecTBax. [IpUpoAHBIMU UCTOUHUKAMU TIBLTH SIBIISIOTCS ICHCTBYIOIINE BYJIKAHBI, BETPOBAsI DPO3HS
M0YB, OMOJIOTHUECKHE MPOLECChl (MbUIbIIA PACTEHUI), JIECHBIE MOXKapbl, BHIHOCHI C ITOBEPXHOCTEH
MOpel 1 OKEaHOB, a TaK)K€ KOCMUYECKast ITbLTb.

B BOo3myxe comepkarcs TakkKe MUKPOOPTaHU3MbI (OaKTepuu, BUPYCHI, IIIECHEBBIE TPUOKH H JIp.).
[TaTorenHbIe MUKPOOPTaHU3MBI CPEN HUX BCTPEUAOTCS PEIKO M B HUYTOXKHBIX KOJIMYECTBAX.

Bce npyrue coeanHenusl, M3MEHSIOIINE €CTECTBEHHBII cOCTaB aTMOC(EpBI, MOMaal0IINe B BO3IYX
U3 Pa3IUYHBIX UCTOYHUKOB (B OCHOBHOM aHTPOTOT€HHOTO MPOUCXOKACHHS), KIaCCU(DUITPYIOTCS Kak
3arps3HUTENH.

OCHOBHBIMU UCTOYHUKAMU 3arps3HEHUs] aTMOC(EPHOTO BO3yXa SIBISIOTCS:

* TIPOMBIIIICHHOCTH (MPOU3BOJICTBO PHEPIUM, YEPHAS U I[BETHAS METAJLTYPrus, XUMHUUYECKasi U
He(TeXMMHUYECKas! TPOMBIIIUIEHHOCTh, MPEANPHUSITHS 10 MPOU3BOJICTBY CTPOUTENILHBIX MaTepPHAJIOB,
TOPHO/100BIBAOIIAs TPOMBIIUIEHHOCTH );

* TPaHCIOPT.

B 3aBHCHMMOCTH OT MCTOYHHMKA U MEXaHW3Ma O0Opa30BaHUs Pa3NIMYaAIOT nepsuuHble U 8MOPUUHbIE
3azpaznumenu 6030yxa. Ilepeuunvie TIPEACTABISIIOT COOOW XMMHYECKHE BEILECTBA, MOMAIAOIINe
HETIOCPEICTBEHHO B BO3AYX M3 CTAIIMOHAPHBIX MM MOABMXKHBIX UCTOYHUKOB. BmopuuHsie 00pa3ytoTCs
B pe3yJbTaTe B3aMMOJICHCTBUSI B arMocdepe TMEpBUYHBIX 3arpsi3HUTENICH MEXIy Cco00H U C
MPUCYTCTBYIOIIMMH B BO3AyXE BEIIECTBaMH (KUCIOPOJ, O30H, aMMHaK, BOJa) TMOJ JEHCTBHEM
yIBTPapHOIETOBOrO M3Ty4eHHs. YacTo BTOpUYHBIE 3arpsi3HUTEINN, HalpUMep, BEIIECTBA IPYIIIbI Iie-
pokcuanietriHUTpatoB (IIAH), ropa3mgo TokcuuHee MEPBUYHBIX 3arpsi3HUTENEH Bo3ayxa. bosbmias
YacTh TPUCYTCTBYIOIIMX B BO3AYyXe TBEPABIX YACTUI[ M adPO30JICH SBISETCS BTOPHYHBIMHU
3arpsI3HUTEISIMH.

C y4€TOM TOKCMYHOCTH M MOTEHIMAIBHON OMACHOCTH 3arps3HUTENIEN, X PacIIPOCTPAHEHHOCTH U



19

MCTOYHUKOB 3MHCCHH OHU OBUTH Pa3ZieieHbl YCIOBHO HAa HECKOJIBKO IPYIIIL:

1) ocHOBHBIE (KpUTEPUATIbHBIC) 3arPSIBHUTENH aTMOCHEPHI - OKCHU YIIIEPO/Ia, TUOKCHUJT CEPBI,
OKCHJIBI a30Ta, YIIIEBOIOPO/IBI, TBEP/IBIC YACTUIIBI M (POTOXUMUYECKHE OKCH/IAHTHI;

2) MOJHMIMKIMYECKHE apoMaTHyeckue yriieBoaopoast (ITAY);

3) ciempl 3EMEHTOB (B OCHOBHOM METAJLIBI);

4) TOCTOSHHBIE ra3bl (MOKCU]T YIIIepoa, (PTOPXJIOpPMETAaHbI | JIP.);

5) mecTHIHIbL;

6) abpasuBHbBIC TBEPIbIC YaCTHIIBI (KBApII, aCOSCT U Ip.);

7) pa3HOOOpa3HbIE 3arPs3HUTEIIH, OKA3bIBAIOIINE MHOTOCTOPOHHEE JCHCTBUE HAa OPraHM3M
(HUTPO3aMUHBI, 030H, oJuxJIopupoBanHbie oupenusl (I1XB), cynbdaTl, HUTPATHI, albACTHIBI,
KETOHBI U JIp.).

2.2. CTAHJAAPTBI KAYECTBA ATMOC®EPHOTI'O BO3AYXA

Jlns coxpaHeHHsT YHUCTOTHI atMocdepbl HEOOXOAWM TIIATENbHBIA M JICHCTBEHHBIH KOHTPOJIb
CTEMEHU 3arpsi3HeHHs Bo3ayxa. Cmenenv 3a2psisHeHuss ammoc@epHo2o 6030yXa CUIbHO KOJIeOJIeTcs BO
BpPEMEHH U MIPOCTPAHCTBE U OMpPEIeNAeTCs CIASTYIONMMU (pakTopamMu:

* 0COOCHHOCTSIMH MCTOYHHKOB 3MUCCUU 3arps3HUTENIeH (TUM UCTOUHHKA, TPUPOJIa U CBOMCTBA
3arpsA3HSIOIIMX BO3IYX BEIIECTB, 00EM BEIOpOCa);

* BIUSHUEM METEOPOJIOTHUECKHUX U Tonorpaduueckux (GakTopoB (HAIpaBICHUE U CKOPOCTh
BETpa, TeMIIepaTypHbIe HHBEPCHH, aTMOC(EpHOE JaBJIeHHE, BIKHOCTh BO3yXa, Pellbed) MECTHOCTH U
pacCTOsSHHE 10 UCTOUHUKA 3arPS3HEHUS ).

Jnst GopbOBbI ¢ 3arpsizHEHHEM aTMOC(HEPHOTO BO3/1yXa HEOOXOAMMBI CTaHIAPThI KauecTBa BO3AyXa
(B HaIIIel CTpaHe — MpenenbHO nomycTuMble KonenTparmu [1/1K), Ha 6a3e KOTOPBIX OCYIIECTBISIOTCS
BCE MEPOIPUATHS MO COXPAHEHHIO YHCTOTHI OKpYXKarouled cpenpl. Hammume craHmapToB KauyecTBa
BO3/lyXa TMIO3BOJSIET HAINpaBIATh YCWIUS 1O O3JOPOBJIEHHIO aTrMocepHOro Bo3ayxa Oonee
PaIMOHAIBHO, T.€. Ha MEPONIPHATHS B T€X PETHOHAX, I7Ie YPOBEHb 3arpsi3HEHUH BO3/IyXa IMPEBBIIIACT
ITJIK.

Cnrcok OCHOBHBIX HOPMATHUBHBIX JIOKYMEHTOB, OTPKAIOIINX CTAHAAPTHI Ka4ecTBa aTMOC(hepHOro
BO3/yXa, IPUBEJIEH B NPHJL. | .

JInst caHUTapHOM OLIEHKM BO3AYLIHOM Cpeabl MCHONB3YIOT CIEIYIOUIMe BBl HpeiebHO
JIOIYCTUMBIX KOHLICHTpALIUA:

+ TIJAKp3 — mpenenbHo omycTUMast KOHLEHTPALMs BPEAHOTO BELIECTBA B BO3/LyXe paboueil 30Hbl,
BbIpaykacmas B mr/iv® (B BOo3Myxe paboueii 30Hb1 onpenensrot [TIKmp.p3 u [T/IKcc.p3);

» TIKmp.p3 - MakcuMaibHasi pa3oBas KOHIEHTPAIWSI BPETHOTO BEHIECTBA B BO3IyXe paboueit

30HBI (MI/M°);

* IIJJKcc.p3 - cpemHecMeHHasi MPEAEbHO JOMYCTUMAasi KOHIIGHTpAIMs BPEIHOIO BEILECTBA B
BO3/LyXe paGoueil 30HbI (Mr/M°);

* IIAKnm — mnpenenbHO MAOMyCTUMAas KOHIIEHTpALMsl BPEIHOTO BEIIECTBA HA TEPPUTOPHU
HPOMBIIILIEHHOT0 npeanpuaTis (00braHo mpuHuMaeTcst ITIKnn = 0,3 TIIK,);

* OBYB — opueHTHpoBOYHO Oe30IacHble YPOBHU BO3ACHCTBUS (11 XMMHUYECKHX BEIIECTB, Ha
kotopsle [1/IK He ycraHOBIIEHBI, JOJKHBI MEPECMATPUBATHCS 4epe3 Kaxk[ble JBa Troja ¢ Y4ETOM
HaKOIUICHHS IAaHHBIX O 3/I0pOBbe padoTaromux wim 3ameHsaToest [1IJ1K);

* BJ/IKp3 — BpemeHHO J1oIycThMasi KOHIIEHTpALUsl XMMUYECKOTO BELIECTBA B BO3AyXe paboueit
30HBI (BpEMEHHBII 0TpacieBOi HOpMaTHB Ha 2-3 roja);

* OJIKp3 — OpMEHTHUpPOBOYHO JOIyCTUMAsi KOHIICHTpAIMs XMMHYECKOTO BEIECTBA B BO3IYyXE
pabodeii 30HbI;

« IIJIKHn - mpenenbHO AOMYyCTHMAasi KOHIIGHTpAllMsl BPEJHOrO BeHIecTBA B aTMochepHOM
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BO3/yX€ HACEIEHHOIO IMyHKTa (B BO3/1yxe HacenéHHbIX MecT onpenessitor [1IKmp u IT/IKce);

» TIJIKMp — MakcumambHasl pa3oBasi KOHIICHTPAIHS BPETHOTO BEIIIECTBA B BO3IYXE HACEIEHHBIX

MecT (M)

* IIJJKcc - cpenHecyTo4Has MpeaeNbHO JOMYyCTHMAas KOHIIGHTpAlMsl BpPEIHOTO BEIIECTBA B
Cxemarnuno kinaccudukarus [1/1K BpeaHbIX BElecTB B BO3IYIITHON cpelie MoKa3zaHa Ha puc. 2.1.

ATMOc(hepHbIe 3arps3HUTENN MO KIACCU(PUKALMKA BPEAHBIX BEIIECTB IO CTENEHHM TOKCUYHOCTH U
OIACHOCTU OTHOCSITCSI K YETHIPEM KJIacCaM OIaCHOCTH:

1-#i kmacc — Ype3BhIYAHO OMacHbIe (OeH3(a)MMpPeH, CBUHEI] U €r0 COSTUHCHHS);

2-i1 kimacc - BeicokoomnacHbie (NO,, H,S, HNO3);

3-11 KJ1acC — yMepEeHHO OIacHbIe (MbLTh HeOpraHudeckas, caxa, SOy);

4-i1 xnacce - manmoonacuble (6enszus, CO).

Onenka kauecTBa aTMOC(HEPHOTO BO3yXa OCHOBaHA Ha CPABHEHUHU (PaKTHUECKU U3MEPEHHOMN

koHueHTpauuu ¢ [TK .

[Ipy oOAHOBpPEMEHHOM NPUCYTCTBHUM HECKOJIBKUX 3arps3HSIOMIMX BEIIECTB, OO0IaIAIONINX
3¢ deKTOM CyMMaInu, uX 0e3pa3MepHasi KOHIICHTPAIHsI JTOJDKHA IPEBHIIATh IUHHILY.

Kiacc aKkomormnueckoro 3arpsi3sHeHHS /
Hopma <5
Puck 5-8
Kpusuc 8-15
bencreue >15

Tabmuna 2.1 - [Ikana 3K0JI0TH4eCKOT0 COCTOSIHUS aTMOC(hEpHhI

Kiacchl 5K0I0rnueckoro cocTossHAs arMoc(epbl OMPEAEISIOT MO YeThIPEXOATbHOM I1IKae
(puc. 2.1), rae K1acc HOPMbI COOTBETCTBYET YPOBHIO 3arps3HEHUS] HIKE CPEIHEro IO IIKaie, Kiace
pHCKa paBeH CpEOHEMY YPOBHIO, KJIACC KpH3MCa BBIIIE CPEJHEro YpoBHA. PamxupoBaHue
9KOJIOTMYECKOTO COCTOSHUSL aTMOC(ephbl MO KiaccaM OCYLIECTBISIETCA 4epe3 pacd€T KOMILIEKCHOIO
MHJIEKCA 3arpA3HEHUS aTMOC(EpBL.

B nameil crpaHe ocCyIiecTBISIeTCSl MOCTOSIHHBIA CaHUTapHBIA KOHTpPOJb 3a cobmoaeHueM [1JIK
TOKCHYHBIX BEIIECTB B BO3AyXe paboyell 30HBI M aTMOC(epe W MPENeNTbHO JOMYCTUMBIX BHIOPOCOB
(ITAB) mpOMBIIIEHHBIX NPEIIPUATHI, MPOBOAMMBIE XMMHKAMH CAHUTAPHO-3MHUAEMHOIOINYECKUX
cranuuii (COC) u caHUTapPHO-TUTMEHNYECKUX JIA0OPATOPHiA MPOMBIIIUICHHBIX TPEATIPUSITHH.

2.3. OPTAHU3AIIUA HABJIOJEHUN 3A YPOBHEM
SATPASHEHUAATMOC®EPBI. OTBOP ITPOBb BO3YXA

[IpaBuna opraHu3zanuy HaOMIOACHUA 3a YpPOBHEM 3arpsi3HEHHsi aTMmocepbl B ropoaax H
HACEJIEHHBIX MyHKTaxX u3noxeHbl B cooTBeTcTBUM ¢ ['OCT 17.2.3.01—86, a Takke ¢ pyKOBOJICTBOM IO
KOHTpOJTIO 3arpsi3HeHnst armocdeps P/] 52.04.186-89.

HaOmronenuss 3a ypoBHeM 3arpsi3HeHHsI atMmocdepbl ocylecTBisiercss Ha mnocrtax. I[loctom
HaOJII0IeHNs SIBJISIETCS BBIOPAaHHOE MECTO (TOYKA MECTHOCTH), HA KOTOPOM pa3MeIlatoT NMaBUIbOH WU
aBTOMOOMJIb, 000PYIOBAHHBIE COOTBETCTBYIOLIMMH PHOOpaMHU.

VYcraHaBIUBAlOTCSL TOCThl  HAOMIOJEHWM TpEX KaTeropuil: CTalMOHApHBIE, MapUIPYTHEHIE,
nepeaBkHbIe (nojdaxenbHble). CTalMOHAPHBINA MOCT MpeAHa3HavyeH Tl 00ecTieueHus] HellpepbIBHON
PETHCTpAllM COJEPYKAHUSl 3arpsA3HSIONIMX BELIECTB WJIM PETYISIPHOro OoTOOpa Mmpod BO3ayxa s
MOCJIEAYIOILIEro aHaIN3a.

MapuipyTHbIid TOCT MpeAHA3HAYEH IS PEryISIPHOro oTdopa Mpod BO31yXa, KOrja HEBO3MOXKHO
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YCTaHOBUTD CTAIIMOHAPHBIA TIOCT WM HEOOXOIMMO OoJiee AETaTbHO U3YYUTh COCTOSHHE 3arps3HEHHS
BO3/lyXa B OT/IEJIbHBIX paiioHaxX, HAIPUMEDP B HOBBIX >KIJIbIX paiioHaX.

[NepenprxHoii (MoadaKeTbHBIN) TOCT NpeIHa3HAueH ISl 0TOOpa MPOoO MOAIBIMOBBIM (Ta30BBIM)
(baxesioM C HEIbIO BBISBIICHUS 30HbI BIMSIHUS JAHHOTO UCTOYHHKA IIPOMBIIUICHHBIX BEIOPOCOB.

Yucno mocToB M MX pa3MeIIeHUE OIpeAenseTca ¢ y4ETOM YHCICHHOCTH HACeJeHUs, IUIOMIAan
HACEJNEHHOTO MyHKTAa U pelibepa MECTHOCTH, a TAK)KE Pa3BUTHSI MPOMBILIUICHHOCTH, CETH Marucrpaien
C UHTEHCHBHBIM TpAHCIOPTHBIM JBWKEHHEM M UX pAaclojOKEHHEM [0 TEPPUTOPUH Topoja,
paccpenaToueHHOCTH MECT OT/IbIXa U KYPOPTHBIX 30H.

OnHOBpeMeHHO ¢ OTOOpOM TMpOO BO3/AyXa OIPEACISIOT CIEAYIONIME METEOPOJIOTHIECKHE
rapamMeTpbl: HaNpaBlIEeHWE W CKOPOCTb BETpa, TEMIEpPATypy BO3/yXa, COCTOSHHE TIOroAbl U
IOJICTUJIAFOILIEH ITOBEPXHOCTH.

[lepeuens BeliecTB 715l U3MEPEHHUS Ha CTAIIMOHAPHBIX, MAPIIPYTHBIX MOCTAX U MPH MoA(paKeTbHBIX
HaOTIO/ICHUSIX YCTAHABIIMBAETCS HA OCHOBE CBEJICHUN O COCTaBE M XapaKTepe BHIOPOCOB OT UCTOUHHUKA
3arps3HEHMs] B TOPOJIE U METEOPOJIOTMYECKUX YCIOBHM paccerBaHHs mpumeceil. Omnpenenstorcs
BEIIECTBA, KOTOpPbIE BHIOPACHIBAIOTCS NPEANPHUATUSIMUA TOPOAA, U OLIEHHBAETCS BO3MOXKHOCTD
npesbieHus [IJIK atux BemecTB. B pe3ynbrare COCTaBIISIETCS CIIMCOK IPUOPUTETHBIX BEIIECTB,
MOJUISKAIIMX KOHTPOJIO B IEpBYIO odepenb. Kak mpaBuio, Ha OMOPHBIX CTAllMOHAPHBIX IOCTax
OpraHU3YIOTCSl HAOMIOJCHHS 32 COJEpP)KaHMEM OCHOBHBIX 3arps3HSIOIIMX BEHIECTB: MBUTH, JUOKCHIA
Cepbl, OKCHA YTIIEpOa, OKCH/IA 1 IMOKCH/IA a30Ta, a TAKOKE 33 CHEU(PUICCKUMH BEIIIECTBAMH, KOTOPHIC
XapaKTepHbl Ui MPOMBIIIIEHHBIX BBIOPOCOB MHOTHMX MPEANPUSATHN JaHHOTO ropoja (Haceln€HHOro
MTyHKTA).

[Ipu ompeneneHny MPU3EMHON KOHIIGHTpPAIMK MIPUMECH B aTMocdepe oTOop mpod U U3MepeHue
KOHIIGHTpAllMM TpUMECH TpOBOASATCS Ha BbicoTe 1,5..3,5 M OT TIOBEPXHOCTH 3E€MJIH.
[IponomxuTensHOCTH OTOOPA MPOO BO3IyXa ISt
OIPEIETICHNs] CPEAHECYTOUYHBIX KOHILIEHTpAlMH  3arps3HSIONIMX BEUIECTB NPU  JUCKPETHBIX
HAOJIOZCHUAX 1O MOJIHOW Tporpamme coctaisieT 20...30 MuH, Mpu HEMpephIBHOM 0TOOpE — 24 u.
[TpoaomKUTENFHOCTh METEOPOJIOTHUECKIX HAOIIOIEHHI cocTaBisieT 10 MuH.

Cy111eCTBEHHBIM 3TallOM CAaHUTAPHO-XUMUYECKUX UCCIIEIOBAaHNH BO3TYIIHON Cpebl pabouel 30HbI
ABJIAeTcsl OTOOp MpoOBl BO3MyXa ISl ONpENeNeHUs] COJepKaHUs MHUKpPOIpPUMECeH TOKCHYHBIX
coeMHEHNH. Pe3ynbpTaTel caMOro TOYHOrO M THIATENBHO BBINIOJIHEHHOIO aHAIN3a TEPSIIOT CMBICT B
ClIydae HENpaBWJIbHOW MOJIrOTOBKM K OTOOpPY MPOObI M HEBEPHOrO €ro BbIMoigHeHUs. [losromy mpu
pa3paboTKe METOJIOB KOHTPOJISI 3TOMY JTaly yAEIstoT Oosbinoe BHUMaHue. OOIMe caHUTapHO-
TMIMEHUYEeCcKHe TpeOOBaHUsI K BO3IyXy pabodell 30HbI NPEANPUATHI HAPOJAHOTO XO3AHCTBA U3JI0KEHBI
B cootBercTBUH ¢ ['OCT 12.1.005—88. Cranmapt ycTaHaBIMBAeT OOIIME CAaHUTAPHO-TUTHEHHUYECKHE
TpeOOBaHUsI K IOKa3zaTelsiM MHUKPOKJIMMara M JONMYCTUMOMY COJIEPYKaHHIO BPEAHBIX BEILLECTB B
BO3AyXxe paboueir 30HBI. ConmepikaHWE BPETHBIX BEIIECTB B BO3AyXe paboueill 30HBI TOIJICKUT
CHUCTEMAaTHUYECKOMY KOHTPOJIIO JUIl TPERYNPEXICHHUS BO3MOXKHOCTH IIPEBBIIIEHUS IIPEAEIBHO
JIOTTYCTUMBIX KOHIIEHTpAllMii — MaKCHUMaJbHO pa3oBbIx padodueil 3oubl (IIJIKMp u cpenHecMeHHBIX
padoueti 30nb1 (ITIKcc,).

[IpoObl BO3myxa crexyeT OTOMpaTh Ha MECTaX IOCTOSHHOTO M BPEMEHHOTO IpeObIBaHHSA
paboTaroImux, MpH XapaKTEpPHbIX TMPOU3BOJICTBEHHBIX YCIOBUSIX C YY4ETOM OCOOEHHOCTEH
TEXHOJIOTMYECKOT0 Tpoliecca (HeNpephIBHBIN, IEPUOINYECKHIT), TEMIIEPATYPHOTO PEXHUMA, KOJINYECTBA
BBIJIEIISIONINXCS XUMUUECKUX BEIECTB; (PU3UKO-XUMUYECKUX CBOWCTB KOHTPOJIUPYEMBIX BEILECTB, UX
arperaTHOr0 COCTOSIHHSI B BO3/yXeE, JIETY4ECTH, JaBJIE€HHUs MapoB M BO3MOXHOCTU UX IPEBPAILCHUS
(oxHcIIeHHe, TUAPONIU3, AECTPYKIMS U JIP.); TEMIIEPATYphl U BIAKHOCTU OKpYXKAlolIel Cpesbl; Kiacca
OIACHOCTH M OMOJIOTMYECKOTO JICUCTBUS XUMUYECKOTO COSTMHEHUSL.

IIpy HanmM4My B BO31yX€ HECKOJIBKMX XMMUYECKUX BEIIECTB WM CIIOKHBIX MHOTOKOMIIOHEHTHBIX
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cMecell HEM3BECTHOTO COCTaBa HEOOXOIMMO IPEABAPUTENILHO MPOBECTH HICHTH(UKALMIO cMecei u
OTIPENIENTUTh TPHOPUTETHBIE — HanOOJIee ONACHbIC M XapaKTepHbIE KOMIIOHEHTHI, Ha KOTOPBIE CIIEIYET
OPHEHTHUPOBATHLCS IIPU OLIEHKE COCTOSHUS BO3IYILIHOM CPEbL.

IIpn OnHOBpEMEHHOM COIEp)KaHWU B BO3JyXe paboueil 30HbI HECKOJBKHUX BPEIHBIX BEILLIECTB
OJIHOHAIIPABJICHHOI'O JICUCTBUSI CyMMa OTHOILIEHUM (haKTUUECKUX KOHLEHTpaluil KaXIOoro U3 HUX B
Bozayxe K ux [1/IK He nomkHa npeBbIlaTh €AMHULIBL.

Konmmponv  3a  cobnrooenuem 11[IKMp.p3 u OBYB mnpoBomsT mnpu HENPEepHIBHOM  HIH
TMOCTIEZIOBAaTENbHOM O0TOOpE B TeueHue | 5 MuH B mo00i Touke pabodeil 30HbI IPH YCIIOBHU TOCTHKEHHS
npenena oOHapyKEHUsI ONpeeNsieMoro BeuiecTBa. Ecnu mpenen oOHapy>KeHHsT METOa aHaiu3a JaéT
BO3MOKHOCTb B T€UeHHE 15 MUH 0TOOpaTh HE OHY, @ HECKOJIBKO P00 BO3/1yXa, TO HY’KHO ONPE/IEIHITh
CpeaHee 3HAUeHHE U3 Pe3yJIbTaTOB OTOOPAaHHBIX Mpo0 3a yKa3aHHbIA nepuo] BpemeHu. Ecnu nanHbiM
METOZIOM HEBO3MOXKHO OOHapyxuTh BemiecTBO Ha ypoHe 0,5 ITJIKmp 3a 1 5 muH, gomyckaercs
YBEJIUYEHUE MPOJOIDKUTENBHOCTH 0TO0pa npod 10 30 MuH.

Ecnu cragus TeXHOIOTMYECKOro MpoLecca HaCTOIbKO KOPOTKA, YTO HENb3sl 0TOOpaTh B OJHY MPOOy
HEeoOXOIMMOe IS aHAIK3a KOJIMYECTBO BELIECTBA, TO OTOOP MPOO B TY e KOHIIEHTPAIIMOHHYIO TPYOKY
(pmieTp) MM MOTTIOTUTENBHBIN IPHOOP HEOOXOAUMO MPOIOIKUTH PH IOBTOPEHUH OIIEPALTHH.

[Ipu caHUTapHO-TUTHEHUYECKUX MCCIIETOBAHHUSAX POU3BOACTBEHHON arMoc(epsl C JHTETbHBIMU
CTAIUsIMM TEXHOJIOTMYECKOTo TIporiecca OTOOp Mpod HEoOXOaUMO TMPOBOAWTH C y4ETOM Havaia,
CepeliMHbl U KOHIIA IpoIlecca, a TakKe C Y4ETOM MPOJODKUTEIBHOCTH BbIIEICHUS HAWOOJbIIErO
KOJIMYECTBA TOKCUYHBIX BEILIECTB.

Jist  mosydeHHss [JOCTOBEPHBIX PpE3YJIbTaTOB IPU CAHUTAPHO-XMMHYECKMX HCCIIeIOBAaHUAX
BO3/IYIIHON Ccpebl B JIFOOOH TOUKE HAa KAKIOM CTaJuu TEXHOJIOTMYECKOro Ipolecca Wi OTAEIbHOM
orepanyy JIOJKHO OBITh IMOCIENOBAaTENbHO OTOOpPaHO HE MEHee MATH Mpo0d Bo3ayxa. Berumcistor
cpenHee apuMETHIECKOE 3HaUCHNE (KOHIICHTPALUS C, Mr/M) 1 JIOBEPUTENBHBIN UHTEPBA (€, %0):

Ecnu noiydyeHHOE 3Hau€HHE TOBEPUTENBHOIO MHTEPBAJa PaBHO WM MeHble 25 %, To 3HaueHue
cpenHell apudmMeTniecKkoil cunTaeTcsi JOCTOBEPHBIM. Ecii BBIUMCIEHHBIN JOBEPUTENbHBIN UHTEPBAI
npeBbImaeT 25 %, T0MKHBI ObITh OTOOPAHBI IOTIOTHUTEBHbIE TPOOHI.

Ilomyuennsni pe3ynbrar cpaBHUBarOT ¢ BemurHamu 11/ {Kmp.p3, npusenénusmvm B 'OCT 12.1.005—
88 «O0mme caHUTapHO-TUTHEHUYECKHe TpeOOBaHMs K BO3AyXy paboueit 3oub», ['H 2.2.5.1313-03
«[IpenensHo nomyctumble koHueHTpaimu (I1JIK) BpenHbIX BemecTB B Bo3ayxe pabdoueil 30Hb», I'H
2.2.5.1314—03 «OpueHTupoBouHble Oe30macHble ypoBHU Bo3jelcTBus (OBYB) BpeaHbIx BeliecTs B
BO3/1yXe paboueil 30HbD.

Buvibop mecm ombopa npob 6030yxa. B HOBBIX WM paHee HEM3YYEHHBIX B THTUEHUYECKOM ILJIaHE
MIPOM3BO/ICTBAX, BO3AYILIHAs Cpela, KOTOpas MOXKET 3arpsA3HATbCS TOKCHUECKMMH BEIIECTBAMH,
CAHUTAPHBIA KOHTPOJIb CJIEAYET MPOBOJUTH MMPEUMYIIIECTBEHHO Ha BCEX PA0OYMX MECTax C MOCTOSIHHBIM
Y BPEMEHHBIM NPeObIBAHMEM PAOOTAIOIIHX.

Ha ocHOBe NaHHBIX O HCCIEIOBAHHMIO 3arps3HEHHOCTH BO3JyXa pabodel 30HBI ONpeNessioT
Hanbosee HeOMaronpUsATHbIE B CAHUTAPHO-TUTUEHUYECKOM OTHOIIEHHH pabouue MecTa, Ha KOTOPBIX B
JajbHENIIIEM OTOMPArOT POOBI BO3IYyXA.

Canumapmwviti  KoHmponb 3arPS3HEHUN  BO3MYIIHOW CPEIbl OCYIIECTBISIFOT BBIOOPOYHO HaA
OTAENbHBIX pabouMx MecTax, CTaAMsAX WIM ONepauusx, eclM Ha OoOCIeIyeMOM Y4YacTKe,
XapaKTEePU3YIOUIEMCsl  TTIOCTOSIHCTBOM — TE€XHOJIOTMYECKOro  Tpoliecca, JIOCTaTOYHO — HACHTHYHOE
000py/IOBaHME WM OAWHAKOBbIE padoyrie MecTa, Ha KOTOPBIX BBIIOJIHSAIOT OJHHU U TE YK€ OIEepariH.
ITpu 3TOoM 0oTOOp MpOO cilenyeT MpPOBOAMUTH HAa pabOUYMX MecCTaX, PaclojOKEHHBIX B LIEHTPE U I10
nepudepur NOMEIIeHUs] WM Ha OTKPBITON IUIomaake ¢ obopynoBanueM. [Ipu Beibope Touek orbopa
poO OCHOBHOE BHUMAaHUE CIEIYET YIESITh pab0uuM MeCTaM 10 OCHOBHBIM IPO(ECCHSIM.

[Tpo6sl 0TOHPAIOT ¢ YYETOM TEXHOJIOTMYECKUX ONEPAIMid, PU KOTOPBIX BOZMOXKHO HanOOJIbIIEE
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BBIZICTICHHE B BO3AyX pabouell 30HbI BPEIHBIX BEIIECTB, HAIIPUMEp: Y armaparypbl U arperatoB B
Meprosl HauOoJiee AaKTUBHBIX XHMHYECKMX W TEPMHYECKHX MPOLECCOB (IEKTPOXUMHUYECKUX,
MUPOJMTUYECKUX M JIp.); HA y4acTKaxX 3arpy3Kd U BBITPY3KH BEIIECTB, 3aTAPUBAHUS MPOIYKLUH; Ha
y4yacTKax TPAaHCHOPTHPOBKH, pa3MoJia U CYIIKU CBITY4HX, MBUIALIMX MaTepUasoB; B MeCTax Hauboree
BEPOSATHBIX HCTOYHUKOB BBIJIEJICHUSI P NIEPEKAUKE KUKOCTEH U ra30B (HACOCHBIE, KOMIIPECCOPHBIE) U
Ip.; B MecTax 0TOOpa TEXHOJIONMYECKUX IMpo0, HEOOXOAMMBIX Ul aHAIW3a; Ha YYacTKaX, IUIOXO
BEHTWJIMPYEMbIX, HEOOXOMMO IIPOBOUTH CAHUTAPHO-XUMHUYECKUM aHAIM3 BO3AyXa pabouel 30HbI Ha
OCHOBHBIX MECTaX MpeObIBaHUS paOOTAIOUIMX B IEPUOA IPOBEJCHUS IUIAHOBOIO pPEMOHTA
TEXHOJIOIMYECKOr0, CAHUTAPHO-TEXHUYECKOTO U APYroro o0OpYyJOBaHMs, €CIIM 3THU OIEpalid MOTYT
COIPOBOKJIATHCSI BBIICIIEHUEM BpPEAHBIX BELIECTB, B IEPUOJl PEKOHCTPYKLIMH, €CIU IPU 3TOM YacThb
000pyI0BaHUSI IPOAOIKAET IKCILTYaTUPOBATHCS.

Ilepuoouunocmes ombopa npod 6030yxa 1Jisl KaXKJOT0 BEIIECTBA B KaXK101 TOUKE YCTAHABIMBAIOT B
3aBHCUMOCTH OT XapakTepa TEXHOJOTHMYECKOro Ipolecca (HempepbIBHOIO, IMEPUOJUYECKOr0), Kiacca
OIIACHOCTH U XapakTepa OMOJIOTMYECKOro JIEHCTBUS NPOU3BOACTBEHHOM CpElbl, YPOBHS 3arpsi3HEHMUS,
BpEMEHH IpeObIBaHMs 00CITYKMBAIOIIETr0 IEpcoHaa Ha paboyeM MecTe.

[Ipy BO3MOXHOM MOCTYIUIEHUM B BO3AyX paboueil 30HBI NPOM3BOJACTBEHHBIX IOMELIECHUIN
BPEIHBIX BEUIECTB C OCTPOHANPABICHHBIM MEXaHU3MOM JEHUCTBUSI TPOOBI ClIEMyeT OTOMpaTh C
IIPUMEHEHHEM CHCTEM aBTOMAaTW4ecKux IpudopoB. Ilpu orcyrcTBUM 1pHOOPOB HENPEPHIBHOIO
KOHTpOJISL IPH COTJIACOBAaHUHU C OpraHaMHU CaHUTApHOTO HAJ30pa JOIYCKAeTCs B KAueCTBE BPEMEHHOM
Mepbl NEePUOJMYECKU 0TOOp Mpo0 BO3AyXa Ul ONpPEAEIEHHs BEIECTBA C OCTPOHANPABIECHHBIM
MEXaHU3MOM JeHCTBHS. [ OCTAJIbHBIX BEIIECTB NepUOOUUHOCHb KOHMPOJIA Cledyem YCmaHasueams
8 3a6UCUMOCIU OM KIACCA ONACHOCMU 8Pe0H020 ewjecmea: ISl BEelecTB | Kiacca OmacHOCTH - He
pexe omHoro pasa B 10 guel; i Bemects |l kimacca - He peske oiHOTO paza B Mecs;, uist BemecTs 1
u IV xiaccoB - He pexxe 0IHOro pasa B KBapTall.

B 3aBHCHMMOCTH OT KOHKPETHBIX YCJIOBHUH HMPOWU3BOJCTBA MEPUOAMYHOCTH KOHTPOJSI MOXKET OBITH
M3MEHEHa 0 COTIACOBAHHUIO C CAHUTAPHO-3UAEMHUOJIOTUUECKOH CITyKOOM.

Konmponw 3a cobnrodenuem cpeonecmennvix konyeHmpayuil IpeaycMOTPEH U1 BELIECTB, KOTOPbIE
UMEIOT COOTBeTCTBYIOIMIA HopmatuB — ITJIKp3 s XapakTepucTHKU YpOBHSA CPEIHECMEHHBIX
KOHIIEHTpAllMii, BO3/ICHCTBYIONMX Ha pabOuuMX OJHOM MNpOoQeccHOHaTbHON TIPYIMIIbl, HEOOXOIUMO
MPOBECTH O00CJIEN0BaHNE HE MEHee ISATU 4YelnoBeKO-CMeH. CpeHEeCMEHHYIO KOHIIEHTPALMIO B 30HE
JbIXaHUST PaOOTAIOIIUX HU3MEPSIOT NMPUOOpaMU WHAMBHIYAbHOTO KOHTPOJIS MPU HETIPEPHIBHOM WU
MIOCIIe/IOBAaTENbHOM 0TOOpe MNpo0 BO3Jyxa B TeyeHHE Bcell cMeHbl WM He MeHee 75 % eé
MIPOJIOJKUTENTBHOCTH.

[TpogomkuTensHOCTh 0TOOpa OAHOM TPOOBI M YKCIO MPOO 32 CMEHY 3aBUCAT OT METOIWKH U
KOHILIEHTpAallUM TOKCHYECKOrO BeIeCTBa B BO3AyXe. B HEKOTOpBIX ciydasX CpeIHECMEHHYIO
KOHIIGHTPAILIMIO ¢ (MI/M°) BBIYHCISIOT 1O PE3YNBTATAM PA3OBBIX M3MEPCHHH Ha OTHCIBHBIX MECTax
npeObIBaHUS PabOUMX C YYETOM XPOHOMETPAXKHBIX TAHHBIX U

B Hacrosiee Bpemsi sl M3MEPEHMs CPEIHECMEHHBIX KOHIIEHTPALMHA XMUMHYECKHX BEIIECTB
pa3paboTaHO HOBOE YCTPOWCTBO — MACCHUBHBIN JO3UMETP.

Bwibop cnocoba ombopa 0ObMHO omlpeensercss IPUPOIOoN aHATU3UPYEMBIX BEIIECTB, HATMYHEM
COMYTCTBYIOIIMX MpuMeced u Apyrumu (aktopamu. s obocHoBaHHOTO BbIOOpa criocoda ordopa
mpo0 HeoOXO0AMMO MMETh YETKOE MPEACTaBICHHE O BO3MOXKHBIX (DOpMax HAXOXKIAEHHS TOKCHYECKUX
npuMmeceil B Bo3ayxe. MUKporpuMecH BpPeAHbIX BELIECTB B BO3AyXE€ MOTYT HaXOIWTHCS B BUJE 2d308
(aMMMak, TUBUHWI, O30H U Jp.), B BUJE NaApos — TIPEUMYIIECTBEHHO BEILECTBA, MPEICTABIISIONINE
coOOoM >KUIKOCTh ¢ Temrieparypoi kumenus 10 230 — 250 °C (apomaruueckue XJIOpPUPOBAHHBIE U
anmidaTryeckue yrieBoIopo/ibl, HU3IIHNE AlMKIMYECKHE CITUPTHI, KUCIOTHI U Jp.), @ TAKXKE HEKOTOpbIe
meépovle gewjecmaa, 00IAIAIONTIE BBICOKOM JIeTydecThto (Hon, HadranmuH, ¢enomn). MHorna BeriecTsa
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MOT'YT HAaXOJAUTHCS B BO3/IyXE OIHOBPEMEHHO B BHJIE NAPO8 U a3po30/iel. ITO TPEUMYILECTBEHHO
KHJIKOCTH C BBICOKOH TeMrieparypoii kureHus (quoytundranar, auMeTunrepedranar, KanpolakTaM
ap.). Ilomagas B BO3ayX, X Hapbl KOHACHCUPYIOTCS ¢ 00pa30BaHUEM adp030Jisi KOHCHCAIHUH.

Aspozonu konoencayuu 00pa3yrOTCs TAKKE TIPH HEKOTOPHIX XUMUYECKHX PEAKIIUSX, IIPUBOISIIX
K TIOSIBJICHUIO HOBBIX XHIKHX WM TBEPIBIX (ha3. Harmpumep, mpu B3anMOACHCTBUH TPUOKCHIA CEPBI
(cepHOrO aHTHUApHIA) C BIArod 00pa3yeTcsi TyMaH CEPHOM KHCIOTBI; TETPAXJIOPH] THTaHA C BIIArou
BO3[yXa 0o0Opa3dyer TyMaH IHOKCHIA TUTaHA; aMMHAaK M XJIOPOBOIOPOI OOpa3ylT TyMaH XJIOpHIA
aMMoHMA. KOHIEHCAIIMOHHOE TPOMCXOXKACHHE HWMEIOT TaKkKe adpo30ii, OOpasyrommecs Ipu
CBAPOYHBIX padOTax W JPYTUX  BBICOKOTEMIIEPATYPHBIX  IPOIECCAX,  COMPOBOKIAIOITHXCS
pacIuiaBIieHHEM M UCTIIapeHUueM MeTanioB. Hampumep, CBHUHEI, TOCTYIAOIINN B BO3AYIIHYIO CpEy B
BUJIC TIAPOB MPH HArpeBe CBUHIIA M €ro CIUTaBOB 10 Temmeparypsl Boime 400 °C, B Bo3myxe pabodeit
30HBI HAXOJIUTCS B BHJIE a3PO30JIs KOH/ICHCAIIUH.

Hapsity ¢ a’po3oisiMu KOHJICHCAIIMM B PA3IMYHBIX TPOM3BOJCTBEHHBIX IpoIieccax (HampuMep,
MPU MEXaHUYECKOM M3MEJIbYCHHUN TBEPIBIX BEIIECTB U PACTIBUICHUH XKHUIKOCTEH) 00pa3yrOTCs a3p030JIu
JIe3UHTErpaIy ¢ Oosee TpyOol mucnepcHOCTIO. [IpruéM npu 3HAYUTETBHOMN JIETYYECTH JAUCIICPCHOM
¢azpl a’po30isi BO3MOXKHO OJHOBPEMEHHOE IPUCYTCTBHE a’po30Js W TapoB (MyJbBEpU3AIMOHHAS
OKpacKa U3JIeNni ).

[paBriIbHOE YCTAHOBJIEHHE arperaTHOIO COCTOSIHHS BPETHOTO BEIIECTBA B BO3AYXE CIOCOOCTBYET
MPaBHJIBHOMY BBIOOpPY (DMITBTPOB M COPOCHTOB M YMEHBIIICHHUIO ITOTPEITHOCTH OIPEICIICHUS, CBI3aHHOM C
poOOOTOOPOM.

[lpu mpoBeNCHUHM CAHUTAPHO-XMMHUYECKHX HCCIICAOBAHUI HAa TPOW3BOJICTBE MPOOBI BO3ayXa
OTOMPAIOT PEUMYIIECTBEHHO aCITUPAIMOHHBIM CIIOCOOOM ITYTEM MPOITYCKAHUS UCCIIEAYEMOro BO3IyXa
4yepe3 TMOIJIOTUTEIBbHYIO CHCTeMy (KWJKas TOIJIOTUTENbHAs cpena, TBEPAbIE COPOSHTHI WU
GuIbTpyONKEe MaTepuasibl). MUHMMAabHAS KOHLICHTpAIMS BEIIECTBA, MOMAMAIONIASACS YETKOMY U
Ha/I&KHOMY OTIPEJICIICHNI0, 3aBUCHT OT KOJHMYECTBA OTOMPAEMOrO BO3MyXa. ACTHpPAIHS H3JIHITHUAX
00BEMOB BO3/Tyxa TPUBOJMUT K HEONPABJAHHBIM TIOTEPSM pabovyero BpEeMEHH, NMPH HETOCTAaTOYHOM
00BEMEe BO3AyXa CHIDKAETCS TOYHOCTh aHAIW3a, a HMHOTJA BOOOIIE OKa3bIBACTCS HEBO3MOXKHBIM
TIPOBEICHNE KOJIMUECTBCHHBIX OMPE/ICIICHUH.

2.4 AIIMMAPATYPA U METOJIMUKHU OTBOPA ITPOB

[Mpouenypa orOOpa TpoO BO3MYIIHOW Cpeabl, B OOIIEM Cilydae, BKIIOYAET CO3JaHHE IOTOKa
BO3/yXa 4epe3 Mpo-000TOOpHOE YCTPOHCTBO (C TOMOIIBIO MOOYAUTENEH pacxoa), U3BMEPEHHE pacxoaa
BO3/1yXa (pacxoJIoMephbl), (pUKCcaAIMIO aHATM3UPYEMbIX HUHTPEIUEHTOB MIPOObI BHYTPH ITPOOOOTOOPHOTO
YCTPOMICTBA.

Jnst  ynobctBa otOopa mpod B NMPOM3BOJACTBEHHBIX — YCIOBHMSAX IIMPOKO IMPUMEHSIOT
acIMpalMOHHbIE YCTPOMCTBA, BKIIOYAIONIME MOOYIUTENh pPAcXoja, PacXOJOMEpPHOE YCTPOICTBO,
TMIO3BOJISIOLIME OTOMPATh BELIECTBA B PA3IMYHOM arperaTHOM COCTOSTHUM. ACHHpPAIMOHHBIE YCTPOICTBA
MOAPA3IEISIOT B 3aBUCHMOCTH OT CIICAYIOUIHX (haKTOPOB:

1) pacxona Bo3ayxa - Ha MAJIOPACXOIHBIC M BRICOKOPACXO/THBIC,

2) UCTOYHMKA SHEPIUH — Ha CETeBbIC, AKKYMYJSITOPHbIC, YHUBEPCATBHBIC U PYYHbIC;

3) 00bekTa 0TOOpa MPOO — Ha YCTPOMCTBA TS TA30BBIX M ad9POAUCIIEPCHBIX IPUMECEH;

4) cTerneHn aBTOMATH3AllMK TPOrPaMMbl pabOT — Ha aCUPATOPbl PYYHOTO YIPABICHUS, MPH
UCTIONB30BAaHUM  KOTOPBIX HA4YajJo0 W peXUM OTOOpa MpoObl  (UKCHUPYIOTCS — ONEPaTOpOM;
MOJTyaBTOMaTHYEeCKUe, padoTa KOTOPBIX NPEKpallaeTcs MO JOCTHXKEHUM 3a/[aHHOTO BPEMEHU WM
00BEMa MPOITYIIIEHHOTO BO3/1yXa; aBTOMaTHYeCKHe, paboTarolye 0e3 BMEIaTenbCTBa OIeparopa;

5) KonmyYecTBa OJHOBPEMEHHO OTOMPAEMBbIX P00 — Ha OJJHOKAHAJIBHBIC 1 MHOTOKAHAIBHBIC,

6) ycrioBHii OIKCIUTyaTalldd — HA CTAalliOHAPHBIC, TMEPEHOCHBIC, a TAKKEe HWHIANBUIYATbHBIC
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pOOOOTOOPHUKH.

JInst co3maHus MOTOKa BO3MyXa uepe3 MpoOOOTOOpPHBIE YCTPOMCTBA HMCIONB3YIOTCS PY4YHbIE U
BO/ISIHBIC aCIIMPATOPBI, @ TAKKE PA3IMYHBIC TUITHI AICKTPOMEXaHUYECKHX aclUpaTopoB. Cpeny pyqaHbIX
acIMpaToOpoOB BECbMa PACHpPOCTPAHEHBI MPYKUHHBIE MXHU C U3BECTHBIM O0BEMOM, PE3UHOBBIE TPYILH,
pydHble Hacochl (MOpIIHEBbIE M OECHOPIIHEBBIE), OTKAIMOpPOBAHHBIE UIIPULII  PA3IMYHON
BMECTUMOCTBIO, Ta30Bble IMIETKM. B KauecTBe BOISMHBIX AacHUpPaTOpOB OOBIYHO HCHOIB3YHOT
ClIeLIMATIbHBIE COU3MEPEHHBIE CTEKJSIHHbIE EMKOCTH, 3allOJHEHHbIE BOJIOM, BBIIOJIHSIOLIME POJIb
pabouero Tena.

B snekTpomMexaHnuecKuX aclpaioHHBIX YCTPOHCTBAX It 0TOOpa Mpod Bo3myxa paboueii 30HbI
UCTIONIB3YIOT POTAIMOHHBIE BO3AYXOJIYBKH W JHadparMeHHbIE HACOCHL. Pomayuonuvie 6030YX00Y6KU
OTJIMYAIOTCSI MAJIBIMH Ta0apuTaMH M Maccoi, KOTOpbIE MEHBIIE, YeM Y AHAIOTHYHBIX MOPIIHEBBIX
HacocoB. B kopmyce BO3/lyX01yBKH BpalaeTcsi pOTOP CO BCTABJICHHBIMH B Ma3bl JIONACTSIMHU, KOTOpPbIE
IPU BPAILEHUU POTOpaA MPHKUMAIOTCS K BHYTPEHHUM CTE€HKaM KOpITyca U 00€CIeunBalOT BCAChIBAHUE
Bo3ayXa. [IpuMeHeHne poTalMOHHBIX BO3YXOIYBOK BECbMa OIPaHMYEHO B CBS3U CO CIIOKHOCTBIO
PEryIupoBaHUs POU3BOAUTENIBHOCTH B IIMPOKUX MpPEZEIax, KpOME TOro, OHU CO3/IAI0T CUIIbHBIH 1IyM
pu padore.

[IpocTeiMU ¥ SKOHOMHYHBIMU TOOYIHMTEIISIME Pacxolla BO3MyXa SBIBIIOTCS OudagpazmeHnHvle
Hacocvl. B mpocteliiiem BuJe Takod Hacoc M0J00€H MOPIIHEBOMY HAacocy, B KOTOPOM IOPLIEHb
3aMeHEH Mmynbcupyromen auadparmoid. EAMHCTBEHHBIMU IBIKYIIMHUCS IETAISIMH, HAXOAAIIMMHUCS B
CONPHUKOCHOBEHUH C MepeKauyrBaeMoi cpeoi, sSBIstoTCs quadparma U KianaHbel. B ¢Bs3u ¢ mpocroit
KOHCTPYKIIMEH M OTCYTCTBHEM ObICTPOM3HAIIMBAIOIIMXCS AeTaneil nuadparMeHHble HacoChl Haubosee
HaJI&KHBI B AKCIUTyaTaluu. I1o OCHOBHBIM TEXHHKO-3KOHOMMYECKUM IOKa3zaTelsiM (Macca, pabouee
JlaBJIeHHE, TTPOU3BOIUTENBHOCTD) Ana(parMeHHble HACOChI IPEBOCXOAT IIMPOKO PACHpOCTPaHEHHbIE
IUTyH>KEpHbIE M TIOPIIHEBbIE HACOCHI M paBHOLIEHHBIE. Kpome Toro oHu Jiemiese.

JlnadparmMeHHble HacoChl OoJiee TOJATOBEUHBI B 3KCIUTyaTallMH, TaK KaK CPOK CIyXObl quadparm
HAMHOT'O TIPEBBIIIACT SKCIUTyaTaIllMOHHBIE IAHHBIE YIUTOTHSIOUIMX 3JIEMEHTOB TOPIITHEBBIX HACOCOB.

PacxomoMm BemiecTBa OOBIMHO Ha3bIBAlOT MacCy WM OOBEM BEILECTBA, MPOXOJAIIME Yepes3
omnpenieNéHHOe CeYeHHe KaHajla B eIMHMIy BpeMeHd. IIpuOopbl WM KOMIUIEKTHI HpHOOpPOB,
ONpeNIeIISIIONIME PAcXo] BEIIECTBA B €IMHUIY BPEMEHM, HAa3bIBAIOT pacxodomepamu. Pacxomomep
MOXET ObITh CHAOXeH CUETYMKOM, MOKA3bIBAOIMM Maccy WM OOBEM BEIECTBA, MPOLIEIIIEro Yepes
npuoop 3a KaKOHW-TMO0 MPOMEXYTOK BpeMEHU. B 3aBUCMMOCTH OT MpPUHLMIA JEHCTBUS PACXOA0MEpHI
OBbIBAIOT IEPEMEHHOTO Meperaia JaBieHHs U IOCTOSHHOTO Meperia/ia AaBJIeHusI.

B ocHOBy mnpuHIMIa JEHCTBHS PACXOAOMEPOB NEPEMEHHO20 nepenada OasneHus TOJIOKEHO
M3MEpEHHe Tieperasia JaBIeHus Ha MECTHOM CY)K€HHH (CONPOTHBIICHHH), BBEIEHHOM B IMOTOK. [Ipn
MPOTEKaHWH BEIECTBA Yepe3 CYKEHHE CpEemHssi CKOPOCTh TIIOTOKA YBEIWYMBAETCS, M YacTb
MOTEHIMAILHOM SHEPTUH JIABJICHUS TIEPEXOIUT B KHHETHIECKYIO SHEPrHI0. B pe3ynbrare crarnaeckoe
JIaBJIeHUE TIOTOKA IOCNIE CY)KEHHSI YMEHBINAETCs, T.€. BO3HUKAeT mepenaj napieHus. Ecnu u3mepurtsb
JaBJIeHUE JO CY)KCHHS M HEMOCPEJICTBEHHO 3a HHM, TO Pa3HOCTh JaBlieHWil OyleT 3aBHCETh OT
CKOpPOCTH TIOTOKA, a CIIeJOBATENBHO, U OT PacXo/ia.

B komIuiekT pacxojomepa MepeMEHHOro Iepernaia JaBieHHs BXOAAT CYXKalollee YCTPOICTBO,
mddepeHpanbHbI MaHOMeTp (IMdMaHOMETpP) U BTOPUYHBIN NPHOOP A7 TIepelaudl pe3ysIbTaToB Ha
paccrosiHMe. B kauecTBe Cy)KaroUMx YCTPONCTB MPUMEHSIOT HOpMallbHbIe IuadparMpl, COIia U TPyObI
Benrtypu, cermenTHbIe quadparmel u ap. JndmMaHoMeTpsl, MpeHa3HaYeHHBIE TS H3MEPEHHS Pacxo/a,
JENATCAd 10 TPUHLUIYY JEHCTBUS HAa HONIABKOGblE, KONOKONbHbIE, MeMOpaHHble, CUNb@OHHbIE,
KoJbyesvle U Ip.

[puHIMI JeHCTBUS paCXOOMEPOB NOCMOAHHO20 Nepenaoa 0asiieHusi OCHOBAaH Ha 3aBHCUMOCTH
OT pPacxoja BEIIeCTBA BEPTUKAIBLHOTO IEpeMelleHHs Tena (IOIUIaBKa), M3MEHSIOUIEro MPH 3TOM
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TUIOIA/b MPOXOAHOTO OTBEPCTHsI MPHOOpa Tak, YTO TEperaj JABICHUS M0 00€ CTOPOHbI MOIUIaBKa
OCTaTCsl MOCTOSIHHBIM. I3 3TOro Tuma pacxoloMepoB HAMOOJBILEE pPacHpOCTPaHEHHUE MOTYUHIINA
pOTaMeTpbl M  IOIUIABKOBBIE PAaCXOJOMEpblL. Pomamempbl — PpacxofoMepbl C  IOIIIABKOM,
HepeMeIaoIMMCs BAOJAb AJMHHOM KOHMYeCcKOW TpyObl. Ilpym M3MEHEHMHM NOJIOKEHUs MOIIaBKa
IIPOXO/IHOE CEYEHHE MEX/Y HUM M BHYTPEHHEH CTEHKOM KOHMYECKOHW TPYOKH M3MEHSIETCS, UTO BEJET K
MU3MEHEHUIO CKOPOCTH IOTOKa B IPOXOJHOM CEYEHMH, a CIIEOBAaTEbHO, K M3MEHEHMIO Iepenaja
JlaBJIeHHs Ha noIuiaBok. [lepemertienre noruiaBka npoiorKaeTcs 10 TeX Iop, MoKa nepenaj JaBIeHuH
HE CTAaHET paBHbIM Macce IoIUIaBka. KaXIoMy 3HAYEHHIO pacxoja Cpelibl, MPOXOJIEMY 4epes3
poTamerp IpHU ONPENeIEHHOM IUIOTHOCTM M KHUHEMAaTHYECKOW BS3KOCTH, COOTBETCTBYET BIIOJIHE
OIpeAeIEHHOE MOJI0KEHHE MOIIaBKa.

Jst  nonnaekosvix  pacxooomepos XKapakTepeH TNOIUIABOK OOBIYHOM KOHHYECKOW (PopMBl,
HepeMelaAoNInicsa BHYTpH OTBepcTHs. MX XapakTepHbIMU 0COOEHHOCTSIMU SIBJISIFOTCSI IMCTAHLIMOHHAS
(nexTpuuecKas WM ITHEBMaTWYecKas) Iepefada IIOJIOKEHHs IIOIUIAaBKA, HE3HAUMTENbHBIA XOJ
IIOIUIaBKa, 0OBIYHO HE MPEBOCXOIAILMIM €ro JUaMeTp.

Kpome Toro, x Hauboiee pacnpoCTpaHEHHBIM pPAcXOJAOMEpPaM OTHOCSTCSI Ta30Bble CUETUUKH
(«ra30BBIC Yachl»), 00CCIICUMBAOIINE HAUOOIBIIYIO TOYHOCTh M3MepeHus. [lorpenHocTs n3MepeHus
00BEMa MPOITYIIEHHOTO BO3/TyXa JUisl ra3oBoro OapabdanHoro cuerunka I'Chb-4 ve npebiiaer 1 %.

Qukcalusi aHATM3UPYEMbIX HMHIPEIUEHTOB MpPOObl BHYTpPU HPOOOOTOOPHOIO  yCTPONCTBA
MPOM3BOJUTCS 4Yallleé BCEr0 C WCIONb30BAaHMEM METOAOB oOOorameHus (KOHIIEHTPHPOBAHMSA)
OIIPEEIIEMBIX BEILIECTB, KOTOPbIE PA3IMYAIOTCS MPH aHAJIM3€ a’po30iiell M MpH aHaau3e razo- U
apooOpa3HbIX MPUMECEH.

OCHOBHBIM METOZIOM KOHIIEHTPHPOBAHUS P00 MPH aHAIU3E adpO30JIeH SABISIOTCS MEXaHUUYEeCKas
GuIbTpalys BO3IYLIHOIO MOTOKA Yepe3 MHEPLIMOHHbIE Mperpabl (a3po3oiibHble GribTpsl THA ADA,
¢unbTpel U3 TKanu [lerpsHo-Ba, mopuctbie puiabTpsl LlloTTa 1 ap.).

st epasumempuueckozo onpedeneHusi KOHIEHTPALUH a3p030J1ei U TBEPIBIX YACTULl IPUMEHSIOT
¢uibTpbl ADA-BII, U3roToBieHHbIE U3 TOHKOBOJIOKHUCTOTO MEPXJIOPBUHIIIOBOTO BOJIOKHA. DUIBTPHI
MMEIOT HEOOJIBIIYIO Maccy ¥ TUAPOGOOHBIL.

Jis xumuueckoeo (peacenmuoco) aumanuza adpososied mnpenHazHaueHbl GuiIbTpbl JIOA-XITI,
W3rOTOBJIEHHbIE M3 TPEX BHUJOB YJIBTPATOHKUX BOJIOKOH; CHOCOO W3BJIEYEHMs aJICOPOMPOBAHHBIX
BEILECTB C (PUIBTPOB Npe/ICTaBjIeH B Tal. 2.2.

IIpu otGope mpod (GUABTPHI 3aKPEIUIAIOT B CHELUATBHBIX (UIBTPOJACPIKATENAX, B KOTOPBIX
JMaMeTp BbIpe3a COOTBETCTBYEeT pabodell moBepxHOCTH ¢wibTpa. DPWIBTpel MOTYT OBITH
MCIOJIb30BaHbI IIPU TeMIeparype okpyxkatorei cpeasl ot -200 1o +150 °C u ckopocTH acnupanuu J10
140 v®/ v (GumsTpsr ADGA-BII-20).

3a pyOexOM B OCHOBHOM IPUMEHSIOT QUIBTPl U3  cmeknosonokua. OHHU  Takxke
MaJIOTUTPOCKOIIMYHBI, YCTOMYMBBI KO BCEM peareHTam M BblaepkuBaroT HarpeB 10 500 °C. OunbTpsl
MOT'yT OBITh UCIIOJIB30BAHbI KaK ISl IPABUMETPHUYECKOT0, TaK U JUI XMMHYECKOTO aHAIN3a.

Jnst pUabTpaly pasiuuHbIX Cpell, B TOM YHCIIe BO3AyXa, HCHONB3YIOT Hapsay ¢ (puibTpamu u3
CTEKJIOTKAHU MembpanHble ¢unompsr Mapku «Cunnop» (Uexus) u mapku «Capropuyc» (I'epmanus).
VX M3roTOBISIOT M3 HHUTPOLEIUTIONO3bI U JIPYTHX IMOJMMEPHBIX MarepuanioB. CTpykTypy ¢GuibTpa
o0pazyeT MHOrocjoiHas cuctema «KamMopok» BBICOKON MOPUCTOCTH, JAFOIIAs BO3MOXKHOCTH BEChMa
3 PEeKTUBHO 33/IePKHUBATh JTaKe MeEJIbyailliie YacTUIbl BEIECTBA, PACIbUIEHHBIE B IUCIEPCHOHHOMN
cpene. Ilpu dwipTparmy 1a30B APQPEKTUBHOCTE MEMOpPAaHHOTO (GIIITpA 3HAYUTEIBHO TMOBBIIIACTCS
Omaroziapst AMEKTPOCTATUYECKUM CHJIaM M MHEpLHMU caMuX 4acTull. OuiibTpbl «CHHIOP» BBIAECPKUBAIOT
temmeparypy ot -80 1o +80 °C u BbIie.

['maBHBIMU TOCTOMHCTBAMH MEMOPAHHBIX (PUIIBTPOB SIBISIOTCS:

1) mexaHuuecKas MPOYHOCTB U YIPYTOCTH (IMACTHYHOCTH );
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2) Kpaiine Maias Macca (2-6 mMr/cv’);

3) HEe3HAYMTENIbHASK TUTPOCKOIUYHOCTb;

4) 3ajep)KMBaHKE YJIaBIMBAEMbBIX YACTHI[ a9P030JIs IIPEUMYIIICCTBEHHO HA TIOBEPXHOCTH (DHIIBTPA B
TaKOM (PU3MIECKOM M XMMHYECKOM COCTOSIHMH, B KAKOM OHU HaXOMATCsI B atMocepe;

5) HMIMPOKHI Jraa3oH pabounX TeMITEparyp;
6) yCTOWYMBOCTH K arpECCHBHBIM CPEIIaM;
7) nérkocTh MUHEPAIM3ALIMU 1 PACTBOPEHHSI B HEKOTOPBIX BEILICCTBAX.

Ta6nuna 2.2 - CriocoObl U3BIICUEHUS aJICOPOMPOBAHHBIX BEIIECTB C (PUIILTPOB

Mapka ¢uisTpa Marepuan Cnoco0 u3BeUeHUS
ADA-XA ATeTr LesuIroio3a CoxoKeHre B CMECH KHCIIOT
ADA-XTI [MepxmopBrHMI PactBopenue B kucnote
ADA-XC Iomuctupon PactBopeHue B mEnoun

[lepen ucnonb3oBaHHEeM (WIBTPOB U TPABUMETPUUECKOTO ONpPEeNICHUs] 3arbUIEHHOCTH HX
MIPEABAPUTENILHO BBIACPKUBAIOT B CyIIMIbHOM Iikady 6 1 mpu 70...80 °C. IIpu cxuranuu GuibTpoB
HEoO0XouMa OCTOPOXKHOCTh, TaK Kak (GWIBTPHl M3 HUTPOLEIUIIONIO3bI OTIMYAIOTCS  OOJIBIION
TOPIOYECTHIO.

[Ipy KOHIEHTPUPOBAHUU Ta30- U MapOOOPa3HBIX MHIPEAMEHTOB BO3AYIIHBIX MPOO MPUMEHSIOT:
azicopOumio, abcopOIHIo, XeMOCOPOIHIO, KpUOTeHHOE yiaBiuBanue. HanboubIee pacripocTpaHeHne
TIOJTY4YHJI TIEPBBIA CIIOCO0, NPH KOTOPOM aHAIHM3HpPyeMbIe BEIIECTBA TOIJIOMIAIOTCS Ha TIOBEPXHOCTH
TBEPIOTO COpOEHTa (CHJIMKAress, MOJEKYISPHBIX CHT, aKTUBHOTO YIJIA, TPa(UTHPOBAHHOM CaxH,
nojiuMepHoro copderra u ap.). [locme copOuum (KOHUEHTPUPOBAHMA) YJIOBJICHHBIE HHIPEAUEHTHI
BO3/IYILIHOM MPOOBI YIAISIOT C TIOBEPXHOCTH aIcOPOEHTa HArPEBAaHUEM KOHIIEHTpATa B TOKE MHEPTHOTO
rasa Wid BO3AyXa U HANpaBISIOT HA aHAIW3; MPU HEOOXOIUMOCTH TEPMHUUECKYIO JIECOPOIINIO
3aMEHSIOT PaCTBOPEHHEM CKOHLIEHTPUPOBAHHBIX BEIIECTB B MaJIOM 00BEME PACTBOPHUTEIISL.

Jlnst or6opa XMMHUYECKUX BELIECTB M3 BO3yXa HCIOJB3YIOT PA3IWYHBIE THUIbI COPOLMOHHBIX
yCTpOICTB (KoyuteKTophl). OHU pa3ziIuyaroTcs MaTepUalioM, U3 KOTOPOrO H3rOTOBJIEHBI, (OpMOU U
pazmepoM. [l M3rOTOBICHWS KOJUIEKTOPOB CIIEAYET WCIIOIB30BaTh MaTepHaibl, KOTOphIE He
COpOMPYIOT XUMHYECKHE BerecTBa. Tak, st 0TOOpa BBICOKOIIOMSIPHBIX COCIMHEHUI PEKOMEHITyeTC s
MPUMEHSTh KOJUIEKTOPBI M3 HEPXKABEIOIIEH CTai, Te(JioHa, MOJMPOBAHHOTO AFOMUHHS, CTEKIa
nupekc. He pexoMeHmyercsi Ui W3TOTOBJICHHUS KOJUIEKTOPOB TIOJMBHHIUIXJIOPHI, TONUYPETaH WU
pesuHa. dopma KONJIEKTOPOB 3aBUCUT OT KOJMYECTBA TNPHUMEHAEMOro COpOEHTa M TEXHHUKU
MOCIIeTYIOIEH 1ecOpOIMHU MOTTIOMIEHHBIX BELIECTB U3 COpPOEHTA.

Jlnst or6opa MapoB BELIECTB PA3IMYHOM XUMHUYECKOW MPUPOAbI HaHOOJbILEE PaCIpOCTpaHEHUe
MOJTYYHIIM TIPsIMbIE COPOLIMOHHBIE TPYOKH Pa3IMYHBIX Pa3MePOB, U3TOTOBJIEHHbIE U3 CTEKIIA.

AspomHaMIYeCcKOe COTMPOTHBIICHHE TPYOKH HE JIOJDKHO MPEBBINATh | MM PT. CT. IPH CKOPOCTH
notoka Bo3ayxa 1 av*/muH. IIpH HEOOXOMMMOCTH YBEIHUYCHHS CKOPOCTH OTOOpa mpo0 BO3IyXa
PEKOMEHIYIOTCS COPOITMOHHBIE TPYOKH OOJIBIIETO pa3Mepa U ¢ COOTBETCTBEHHO OOJIBIIIMM KOJTMYECTBOM
copOeHTa.

B 3aBucumocTu 0T mpeanonaraeMoil KOHLEHTpallMM NMpoObl M OT BHJA BPETHOTO BELIECTBA
BBIOUPAIOT KOJIMYECTBO, THIT COPOEHTA M KOHCTPYKLIMIO MHIMKATOPHOM TPYOKH.

Ot6op mnpod B pacTBOpHl OCYIIECTBISIOT —aclUpalyeld HMCCIeIyeMOro BO3JyXa 4epes
MOTJIOTUTENBHBIN cocyn (abcopOep) ¢ KakuM-IMOO pacTBOpUTENEM (OPraHWYeCKHe PacTBOPHUTENH,
KHCIIOTBI, CIIAPTHL, Boza 1 Ap.). CKOPOCTH MPOIMYCKaHUS BO3AyXa MOYKET MEHSTHCS B IIIMPOKHX Tpe/Ieiax
—0,1... 100 v/ v,

[lonmHOTa TOTJIONIEHHS 3aBHCHUT OT MHOTHX (AaKTOPOB, B TOM UYHCIE OT KOHCTPYKIIUH
MOTJIOTUTENBHBIX COCYIOB. AGCOopOephl, MHUPOKO UCIONIL3YEMbIe B MPAKTUKE CAHUTAPHOTO KOHTPOJIA,
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npeAcTaBieHsl Ha puc. 2.4 - 2.6. Haumbomnbimee pacmpocTpaHeHue moMydmsm adbcopdbepbl co
CTEKJITHHBIMU MTOPHUCTHIMHU IIACTUHKAMU, TIOTJIOTUTEbHBIE cocybl PuxTepa, 3aiinesa.

Hns  ¢usmueckoit  abcopOmy  BakKHO, YTOOBI TOBEPXHOCTH CONPHKOCHOBEHUs (a3 Obuia
HauOoJbIIeH. B MOrmoTuTensx ¢ mopucToil IacTUHKON 3TOT AP QEKT JOCTUTaeTCsl 32 CYET YMEHBIICHHS
My3bIPHKOB BO3/1yXa MPH MPOXOKACHUH €r0 Yepe3 MOPUCTHIA (PUITBTP, BCIEACTBUE YETO YBEIUYUBACTCS
KOHTAKT BO3/[yXa C PACTBOPOM, a CKOPOCTb aCIIHPALIMH BO3LYXa MOYKET ObITh IOBBIIICHA [0 3 JIM/MHH.

VYBenuueHne MOBEPXHOCTH KOHTaKTa MOXKET OBbITh JIOCTHTHYTO TAKKE B PE3YNIbTATe YBEIUUYCHHUS
IUTMHBI TTyTH TPOXOXKICHUS Iy3bIPbKOB BO3AyXa 4epe3 pacTBop. Tak, B IMOIIOTUTENBHBIX COCYAAX
3aifieBa BbIcOTa CcTONOA pacTBOpuTeNsi cocraBisier okono 10 cm. OmHako mpenenbHas CKOPOCTb
MIPOCachIBaHUs BO3/yXa Yepe3 TaKoM NmorioTurels He npesbiaet 0,5.. .0,6 M/ MUH.
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Pucynok 2.1 - Ilornorutensusie cocyasl Puxtepa

[Ipu otGope mpoO B MOTNOTUTENBHBIE COCYIbl PuxTepa, B KOTOPHIX HCHONB3YIOT <«d(Ddext
MKEKIUN», CKOPOCTh acIUpaIy Bo3ryxa MoxeT gocturars 100 I[M3/MI/IH.

bonee »(dexkTUBHBIM SBISETCS MOIJIOUIEHHE, OCHOBAHHOE HA XUMHUYECKMX pEeaKLUsIX
HCCIIEAYEMBIX BEILIECTB C MOIIOTUTENBHON KUAKOCTBIO WM € TBEPABIM COPOSHTOM (XeMOCOpOIHs).
Hampumep, 11 morniomnieHuss aMMuaka 1 aMUHOB HPHMEHSIOT pa30aBiIeHHYIO CEpHYIO KUCIOTY, A
NIOIJIOIEHNs (peHONa — IENOYHOM pacTBOp (THIpOKapOOHAT HATPusl).

Ot0op npo0b U3 Bo3AyXa B OXJIaXKIaeMble JIOBYIIKH PEKOMEHIYETCSl IPU 0TOOpE HECTaOUIIbHBIX U
PEAKIIMOHHO-CIIOCOOHBIX COeIMHEHUH (HampuMmep OeH3(a)IMpeH U3 BBIXJIOMHBIX ra3oB). OT6op mpobd
CBOJUTCS K TMPOMYCKAHUIO MCCIETyeMOro BO3/IyXa CO CKOpPOCThIO He Oomee 1 M/ MuH 4yepe3
OXJIKIAEMYIO JIOBYIIKY C OOJblIel MOBEPXHOCTHIO, HAalpUMEp 4Yepe3 CTAIbHbIE WM CTEKJISHHbIE
TpyOKH, 3allOJJHEHHbIE WHEPTHBIM MaTepualioM, KOTOpbIE CIYXKaT sl YBEJIMUYEHHUS OXJIaKIarolleH
MIOBEPXHOCTHU. B KauecTBe XJ1a10areHToB UCONb3yIoT cMecH J1€a-Boaa (O °C), n€a-XIopu HaTpHs
(—16 °C), TBépnas yrnekuciora—arneroH (—80 °C), a Taroke uakuit Bo3ayx (—147 °C), ®uakui a3or
(195 °C), xwunkuii kucmopox (-183 °C). OtoOpanHbIE TPOOBI JOCTABISIOT B JIAOOPATOPHUIO
OXJIKIEHHBIMU B cocyze [[proapa 10 Tol ke TeMrieparypsl, Ipu KOTOPOH MPOBOAWIN OTOOD, U Jajee
UCCIIEYIOT.

[lockonmpKy mpH BBIMOPQXHMBAHUM IpUMeced W3 OONbIIMX OOBEMOB BO3AyXa B JIOBYIIKE
OJTHOBPEMEHHO KOHJICHCUPYIOTCSI ¥ Mapbl BOABIL, TEPE/] JIOBYLLIKOW HE0OXOIMMO MOMEIIATh OCYIIUTENb
(kapOonat kamust, GpochopHbIil aHTHAPHUL, HEoauThl). OcymuTeNns NOAOHPAIOT TaKUM 00pa3oM, YTOOBI
OH 3aJIepKMBaJI BJIary U3 BO3yXa U HE 331€pKUBAJl UCCIIEyEMOE BEIIECTBO.

HexoTopble THITBI acTTUpaTOpOB M UX XapaKTEPUCTUKU MPUBEICHBI B Ta0MI. 2.3.
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Tabamnua 2.3 - YerpoiicTBa A1 oT60pa npod Bo3ayxa

Hanmensanue XapakTeprcTrka

YCTpOICTBa

OIl-221 TIQ Acmparop ¢ mporpaMMHpYeMBIM aBToMaTHIecKiuM. OT60poM IIpob Bo3ayXa
220/12 B, mepeHOCHOi, ¢ BCTPOEHHON aKKyMYJIATOpHOHU Gatapeeit, 1 kaHan

0,2..1 I[MS/MI/IH,I kaHan —>5...20am°/Mun

OIl-412 TII Acnupatop ¢ OpOrpaMMHPYEMBIM aBTOMAaTHUECKHM OTOOpOM mpo0O Bo3xyxa.
220/12 B, 2 xananma— 1...5 qm>/mun, 2 kanana-02 ... 1 IMYMUH

OIl-431 TII AcmipaTtop ¢ HpOrpaMMHPYEMBIM aBTOMAaTHYECKHM OTOOpoM Npol Bo3xayxa,
220/12 B, 2 xanama —1...5 Z[MS/MI/IH, 1 xkanamr—35. . .20 Z[M?’/MI/H{, 1 xaHam —
02... 1 v’ /vun

OI1-442 TII Acmupatop ¢ MOpOrpaMMHPYEMBIM aBTOMAaTHYECKUM OTOOpoM mpob BO3dyXa.
220/12 B, 2 xanana — 5. . .0 av>/mun, 2 kasana— 0,2 ... 1 mv¥/mun

OI1-824 TII Acnuparop ¢ IporpaMMHPYEeMbIM aBTOMAaTH4YECKUM
otbopom mpob Bo3ayxa, 220/12 B, 4 kanana- 1...
5 I[M3/MI/IH, 4 ganama—0.2 ... 1 ,E[M3/MI/IH

OIl-618 TLI Acnmparop ¢ TpOrpaMMHPYEMbBIM aBTOMAaTHYeCKUM OTOOpOM MpoO BO3IyXa,
220/12 B, 3 kanana- 1... 5 qm%/mun, 3 xanam—02...1 IMYMUH

A-01 AcnupaTop HepeHOCHOH mis orGopa mpob Bo3iayxa, 2 KaHama — 1 avo/mus, 1
KaHar — 10 20 av/MumH

1IBII-04 A TIpoGoOTGOPHKK IOPTATHBHEII IePEHOCHOH, 20. . . 120 1M>/MuH

1y-5 [IpoGooTOopHOE yCcTpoKCTBO st 0TOOpa Mpod BO3AyXa W APYTHX Ta3oB C LEJIBI0

omnpeeNaeHus] KOHIEHTPALUK ra30a3p030JIbHBIX Ipumecei, 4. . . 100 M/ MuH

ATIB-4-220 B-40

Acnuparop 4-KaHaJIbHBIM, aBTOMAaTHYECKOE OTKIIOUCHHUE Mmocie 0TOopa mpoobl, 220
B, 40. . .50 mv°/mun, MOTPEIIHOCTE 5 %

AIIB-4-12B-40

Acmmparop 4-KaHaNbHBIH, aBTOMaTHYECKOE OTKIIIOUEHHUE ociie 0Toopa mpodsL, 12 B,
40...50 ,HM3/MI/IH, TOTPEIIHOCTE 5 %o

ABA-3-240-01C

AcmmpaTop 3 -KaHaIBHBIH, aBTOMaTHYECKOE OTKIIIOUEHHE Mocie oToopa npoOsr, 220
B, mo 1 kanamy — 80... 120 qv®/muH, obmmit pacxo 240 1M°/MEH, TOTPEIIHOCTE
5%

ABA-3-180-01A

AcnmpaTop 3 -KaHaJbHBIM, aBTOMAaTHYECKOE OTKIIOYEHHE TI0cie 0TOOpa MpoOEl,
12 B, o 1 kanany - 80. . . 120 av®/mun, oGt pacxoz 240 IM/MHH, TIOTPEITHOCTD
5%

ABA-1-150-01C

AcnHpaTop OJHOKaHAIbHBIM, aBTOMAaTHUECKOE OTKIIOUEHHUE TT0Cie 0TO0pa MpoOEL,
220 B, pacxox ot 80 10 150 mv*/mum, morpermsocts 3 %

ABA-1-120-01A

AcnHpaTop OJHOKaHAIbHBIN, aBTOMATHYECKOE OTKITIOUEHHE MOCIie 0TOOpa MpoOHI,
pacxox or 80 mo 150 am*/mum, morpemocTs 3 %, MOXeT paboTaTh IO
aBTOMAaTHUYECKOM CYyTOUHOM Imporpamme

OIl-618 TII AcmupaTtop ¢ HpOrpaMMHPYEMBIM aBTOMaTHYEeCKHM OTOOpOM TIpo0 BO3ayXa,
220/12 B, 3 kanana- 1... 5 qv/mun, 3 kanama—o02... 1 IM/MUH

A-01 Acnparop mepeHOCHOH ans otbopa mpod Bo3ayxa, 2 KaHama — 1 /v, 1
kaHaia — 110 20 21M3/MI/IH

[1BII-04 A TIpoGOOTGOPHHK IOPTATHBHBIH HIepeHoCHOM, 20. . . 120 av>/MuH

I1y-5 [Tpo6ooT6opHOE YCTPOMCTBO At 0TOOpa Mpob BO3AyXa W APYTHX ra30B C IHEIbIO

omnpeeNeHUs] KOHIEHTPALUK Ia30a3p030JIbHBIX Ipumecei, 4. . . 100 aM/vuH

ATIB-4-220 B-40

Acnparop 4-KaHaJIbHBIN, aBTOMAaTHYECKOE OTKIIOUEHHE Iocie 0Toopa npoodsl, 220
B, 40. . .50 av%/mun, MOTpeIrHocTh 5 %

ATIB-4-12B-40

Acnuparop 4-KaHaJIbHbIH, aBTOMaTHYECKOE OTKJIIOUEHHE 1ociie 0Toopa npobbl, 12 B,
40. . .50 ovm%/mum, MOTPEITHOCTh 5 %
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ABA-3-240-01C

Acmmparop 3 -KaHaJBHBIH, aBTOMAaTHYECKOE OTKIIFOUCHHUE rociie 0TOopa mpoosl, 220
B, no 1 xanany — 80... 120 Z[Ma/MI/IH, obmmit pacxon 240 Z[M3/MI/IH, MOTPEIIHOCTh
5%

ABA-3-180-01A

AcnrpaTop 3 -KaHaJbHBIM, aBTOMaTHYECKOE OTKIFIOUCHHE TOCie 0TOOpa MpoOEL,
12 B, o 1 kanaiy - 80. .. 120 z{M3/MI/IH, oOmmii pacxon 240 Z[M3/MI/IH, MOTPEIIHOCTh
5%

ABA-1-150-01C

AcnHpatop 0JTHOKaHAIbHBIM, aBTOMATHYECKOE OTKIIFOUCHHE TIOCIIe 0TOOpa MPOOBI,
220 B, pacxon ot 80 mo 150 Z[Ms/MI/IH, MorpemHocTs 3 %

ABA-1-120-01A

Acnupatop OJHOKaHAIbHBIN, aBTOMAaTHYECKOE OTKIIIOUEHHE Mocie 0TOopa MpoOsl,
pacxon ot 80 mo 150 am*/mum, morpemHocTs 3 %, MOXeT paboTaTh IO
aBTOMAaTHUYECKOM CYTOUHOM Iporpamme
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2.6 COBPEMEHHBIE METO/IbI KOHTPOJISI 3ATPA3HEHMS
BO3YIIHOM CPEJBI

Jnst aHanu3a 3arps3HEHHOIO BO3/yXa B HACTOALIEE BPEMsI HCIONB3YKOTCS CHEKTpalbHbIE U
XpoMaTorpauueckue MeToIpl. DIEKTPOXUMHUECKUE METO/Ibl IIPUMEHSIOTCS PEXE, XOTS HEKOTOphIE U3
HUX (MOHOMETPHUS, TOTEHIMOMETPHSI) HAXOAT OrPaHUYEHHOE IPUMEHEHNE.

CIHMCOK OCHOBHBIX HOPMATHBHBIX JIOKYMEHTOB Ha OpraHU3alldI0 KOHTPOJSL 3arpsi3HEHMs
BO3/IYLIHOM cpenbl NpuBEIeH B Npwui. 2. BpenHble BeliecTBa onpenensieMble B BO3AYLIHOM Cpere
KOHKPETHBIMU METO/IaMH aHaJIN3a [IPEICTaBIIEHbI B Ta0. 2.4.

OOmme TpeOOBaHMS K METOJaM aHAIMTUYECKOTO KOHTPOJIS BO3AYLIHOW Cpelbl Ha CoJepKaHue
BPEIHBIX IIPUMECEH:

1 Crenenb NOMIOMIEHUS aHAIU3UPYEMOTO HHTPEIMEHTA BO3AYILHON Cpeibl B IPOOOOTOOPHOM
yCTPOICTBE JOKHA ObITH HE MeHee 95 %.

2. TlorpenHocTh B u3MepeHnn 00bEMa OTOMPaeMoii Ta30BoM MPOOBI HE AOJDKHA MpeBbIaTh + 10 %.
3. MakcumanbHasi CcyMMapHast IOTPEIIHOCTh METOIMKY OTIPEACIICHHs TAHHOTO BEIECTBA HE JOJDKHA
npeBbIaTh +25%.

4. Tlpenen oOHapyKEHUS TOJHKEH 00eCIIeunBaTh BO3MOXKHOCTD OTIPEICIICHIS aHATN3UPYEMOTO
BewtectBa Ha yposHe 0,5 IT[IKp3 nm 0,8 LILIK™.

5. M3bupatenbHOCTh MeTOAA (METOMKHI) AOJDKHA 00eCIIeurBaTh JOCTOBEPHOE ONPEAEIEHHE
MHIpEeIMEeHTa BO3/IYILIHOM Cpe/ibl B MPUCYTCTBUU ITPUMECEH.

6. Anmaparypa u mpudopsl, UCTIOIb3YyeMbIE JUIsl aHAJIN34a, JOJDKHbBI HEPHOINUECKU 110/IBEPraThCst
MIOBEPKE U IPaJlyMPOBKE B YCTAHOBJIEHHOM IOPSIKE.
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Tab6mwma 2.4 - HanGonee pacripocTpaHEHHbIE HHCTPYMEHTAIBHBIC METO B
KOHTPOJISI 3arPSI3HEHIST aTMOC(EphI

Merozp! onpeneneHus

["azoBas
xpomatorpadust

HanvenoBanvie nokazarenei

Cepoyriepos, MeTHIaMIH, aHIJIHH, TAMETIII
(IM3TIIT), TPUMETHUIIAMUH (TPUITHI), aKPOJICHH,
METaHOJI, LIMKJIOreKcaH (-0i) (-HOH), 3,4-0eH3nu-

PeH, XJIOpIpeH OEH30I1, TOIYOJ, KCHIION, 3THII-

0eH3011, XJI0podhopM

TypOummumeTpust

CepHas KUCIIOTa, CYIIb(aThI

doromeTpust

docodpHas KHCIIOTa, METHIMEPKanTaH, (eHO,
1, KapOoHOBBIe KUCIOTBI C4-C9) okcumpl a3ora,
BAaHAIMI, CBUHEL[, CEJICH, XPOM, MBIIIBSK, THHK,
bpora, hTopHI BOAOPOA, ITUPHIMH, JUOKCHII CEPBI,

ATOMHO-a0COpOITHOH-

JKemezo, xaaMuii, koOaJLT, MarHwid, Mapraser,
XPOM, ITHHK, PTYTh

Ilorenumomerpust

Bopnas kucnora, ¢propux Bogoposia
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2.7 AI3MEPEHUE KOHIIEHTPAIIAM BPEJHBIX BEIIIECTB
NHAUKATOPHBIMHU TPYBKAMM

AnanuTrveckue 1abopaTopHbIe METO/IbI KOHTPOJISL BPEIHBIX BEIIECTB B BO3/IyX€ BKIIFOYAIOT OTOOP
npo0 ¢ MOCHEYIOIel JOCTABKOM M MPOBEJCHHEM HMX aHaIu3a B JIAOOPATOPHBIX YCIOBHSAX, YTO HE
BCET/Ia MO3BOJISIET CBOEBPEMEHHO MPUHSTH ICHCTBEHHBIE MEpPHI ISl oOecTieueHns: OE30MacHbIX YCIOBHI
TpyAa.

KoHneHTparuo BpeiHbIX BELIECTB B BO3/1yX€ IPOU3BOACTBEHHBIX IOMELIEHUH BO MHOTHX CITydasix
MOYKHO OBICTPO YCTaHOBUTb IKCHPECCHBIM MEmoO0OM € TIOMOILbIO HHANKATOPHBIX TPYOOK. OCHOBHBIMU
[PEUMYIIECTBAMH YKa3aHHOTO METO/1a SIBJIFOTCSL:

1. BeicTpoTa npoBeAeHHs aHAIM3a U MTOJTYYeHUE Pe3yIIbTaTOB HEMOCPEACTBEHHO Ha MecTe 0TOopa
poOBI BO3IyXa.

2. TlpocToTa MeTo/a 1 anmaparypsl, YTO TIO3BOJISIET IPOBOIUTD AHAJIH3 JIUIIAM, HE UMEIOIINM
CHELUAIBHON IIOATOTOBKH.

3. Manas Macca, KOMIJIEKTHOCTb M HM3Kasi CTOMMOCTD aIllapaTyphl.

4. JlocraTouHas 4yBCTBUTEIBHOCTb M TOYHOCTh aHAJIN3a; HE TPEOYIOTCS pEryIupoBKa U HaCTpOHKa
anmaparypbl epei IpoBeICHUEM aHAIT30B.

5. He TpeOyroTcst HCTOYHUKH SIIEKTPUYECKON U TEINIOBOM SHEPIUU.

YKa3aHHbBIE OTJIMYUTEIBHBIC KAaUeCTBA METO/Ia KOHTPOJISI BPEAHBIX BEIIECTB B BO3AYXE C IIOMOIIBIO
MHJIMKATOPHBIX TPYOOK CIOCOOCTBOBAIM IIMPOKOMY BHEAPEHHIO €ro B NMPOMBIIUICHHOCTh U JIPYTHE
00JacTH X03HCTBEHHOM JESITEILHOCTH.

OOcnenoBaHue MPEANPUATHH BEAYIIUMX OTpaciedl NPOMBILUICHHOCTH II0Kas3ajo, 4ro Ooiee
MIOJIOBUHBI 3 HUX HOJIB3YIOTCS AJIs1 KOHTPOJISI BO3/LYLIHOM MPOU3BOJCTBEHHON Cpe/ibl MHANKATOPHBIMU
TpyOKamu. 3apyOexHbI OMBIT TaKKe CBHIECTEILCTBYET O HIMPOKOM HCIOIb30BAHUM MHAWKATOPHBIX
TpyOOK Ha MPOMBIIUICHHBIX MPEIIPUATHSIX U1l CAHUTAPHOTO KOHTPOJISL BO3/TYIIIHOM CpPeJIbl.

Hnoukamopnas mpybka TIPEACTaBIAET OO0 repMETUYHYIO CTEKIISTHHYIO TPYOKY, 3allOJHEHHYIO
TBEPIBIM HOCHTETEM, OOpaOOTaHHBIM AaKTUBHBIM peareHTOM. B KadecTBe HOCHTENEH pPEaKTUBOB
MIPUMEHSIIOT Pa3JIMYHbIE TIOPOIIKOOOPA3HbIE MaTEPUAIIbL: CUIUKA2ENb, OKCUO aNOMUHUL, papghop,
cmekno, xpomamoepaguyeckue Hocumenu (IMHOXPOM, TIOIHXPOM, CHIOXpoM) u ap. CTpykTypa H
MPUPOA HOCUTEIIS OKAa3bIBAIOT CYIIECTBEHHOE BIMSIHUE Ha CBOWCTBA MHIMKATOPHOTO TIOPOIIIKA.

HemnocpencTBeHHO mepesl MCMOIb30BaHUEM TPYOKHM BCKPBIBAIOT ITYTEM OTJIaMbIBAaHUS KOHYHMKOB
WIM JAPYTUM IyTEM M MPOIYCKAIOT 4Yepe3 HuX Npoly Bo3ayxa. KoHILEHTpalMio BpeJHOrO BEIIeCTBa
OIPENIEIISIOT M0 W3MEHEHHUI0 UHTEHCUBHOCTH OKpPAacKu (KOJIOPHMMETPUYECKHE MHIIMKATOPHbIE TPYOKH)
WIM JUIMHBI OKPAIIEHHOTO HHAMKATOPHOTO MOpPOIIKA (JIMHEHHO-KOJIOPHUCTUYECKHE HHIAUKATOPHbIE
TpYOKN).

B oredecTBeHHOW TpakTHKe HAWOOJee IIMPOKOE PACIPOCTPAHCHUE TIONYYWIT JIUHEHO-
Konopucmudeckuii. memoo avamuza. CyNIHOCTH MeETONa 3aKII0YaeTcs B W3MEHEHHH OKpacKd
WHIIMKATOPHOTO TIOPOIIKA B PE3yJbTare peaKknud C BPEAHBIM BEIIECTBOM, HAXOJSIIMMCS B
aHAIM3HPYEMOM BO3/yXe, MPOIyCKaeMOM uepe3 TpyOKy. [lmMHa M3MEHHBILETO NEpPBOHAYAIBHYIO
OKpaCKy CJIOS HMHAMKATOPHOTO MOPOIIKA IPOMOPIHOHAIFHA KOHIEHTpPAllMU BPEJHOTO BEIECTBA.
KoHIeHTparuio BpetHOro BELIeCTBAa M3MEPSIOT MO I'paJyHMpPOBAaHHOM IIKajie, HAaHECEHHON Ha TPYOKy
WM TIpuiiaraeMoi ot/iensHo. KonmmuecTBeHHOE ompesiesieHe BPEIHBIX BEIIECTB B BO3yXE IO JUIMHE
M3MEHHBIIIETO OKPACKY CJIOS IOPOIIKA B MHIMNKATOPHOM TPYOKE BO3MOYKHO TP COOJFO/ICHUH YCIIOBHIA
— OKpacKa CIIosl JIOJDKHA OBITh KOHTPACTHOW W WHTEHCHBHOH MpPU MWHHMAJIBHO OMpeNesieMbIX
KOHIICHTPAITSIX;
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— W3MCHUBIIMNA OKPacKy CJIOW JO/DKEH HMMETh JOCTaTOYHYI0 Ui W3MEpPEeHHUH O0e3 OOoJbImX
HOTPEIIHOCTEN ATMHY U YETKYIO FPaHUILy pa3ziena OKpacok;

— JUIMHA M3MEHUBILETO OKPAacKy CJOsl MOpPOLIKA JIOJDKHA YBEJIMYUBATHCA C POCTOM KOHLEHTpALUU
OIPEEIISIEMOTO BELIECTBA.

Ocoboe BHMMaHue TpH pa3pabOTKE M HW3TOTOBJICHMH WHAWKATOPHBIX TPYOOK YIESIOT HX
M30UpPaTeNbHOCTH, T.€. BO3MOXKHOCTH ONPENENATh aHAIM3UPYEMOE BEIECTBO B IPUCYTCTBHU
CONMYTCTBYIOILMX IpuMeced. OTy 3ajady pelaroT, MpuUMeHss (QuibTpyromue TpyokH ¢
COOTBETCTBYIOLIMM HAIOJIHUTENEM AJIsl yAaBIMBAaHUS MEIIAKOIIMX aHAIN3Y IpHMecei; UX MOMELaoT
nepe] MHAUKATOPHON TPYOKOH.

Ilpy nCHONB30BaHMM HHAMKATOPHBIX TPYOOK Ha pe3yibTaThl M3MEPEHMH MOMKET OKa3blBaTb
BIIMSIHUE KOleOaHue memnepamypvl aHAIu3upyemo2o 6030yxd. ITO CBSI3aHO C TEM, YTO M3MEHEHHE
TeMIIepaTyphl BIHUSET Ha 00bEM OTOMPAEMOTo BO3/lyXa, CTEEHb IOTJIONICHHUS aHATM3HPYEMBIX BELIECTB
U B HEKOTOPBIX CIIy4asX — Ha CKOPOCTh peakuuu. CyMMapHOe BIHMSHHE BCEX ATUX (PAaKTOPOB MOXKET
IIPUBECTH K M3MEHEHUIO JUIMHBl OKpPAlIeHHOro ciosl. [l MOBBbILIEHHS TOYHOCTU HW3MEPEHUM
HPUMEHSIOT TaOJIULIBI TEMITEPATYPHBIX NONPABOK WM OIPaBOYHbIE KO UIMEHTHI.

Komuccueld mo BompocaMm OXpaHbl OKpYXKarollell cpelbl OThena MNPUKIAAHOW XMMHUH
MexyHapoHOTO COI03a TEOPETUYEeCKOW M NPUKIAAHOW XUMHUM pa3paboTaH CTaHAapT Ha
MHJIUKaTOpHbIE TPYOKH JUIsl KOHTPOJIS COZIEpKAHUS Ira30B U MapoB B BO3yxe paboueid 30Hb1. CorsiacHO
JIAHHOMY CTaHJIapTy WHIUKATOPHBIE TPYOKH IO CBOMM METPOJIOTMYECKUM XapaKTePUCTUKAM JIEJISITCS Ha
nBa kimacca — A u B. VHnukaropubie TPyOKHM OOOHMX KJIACCOB JIOJKHBI MO3BOJISITH KOHTPOJIMPOBATH
BpEHbIE BELIECTBA B BO3yXxe paboyell 30HbI Ipu uX coxepxanuu ot 0,5 1o 5 u Gosee 3HaYeHUi npe-
JETBHO AOMYCTUMOM KoHLeHTparun. [Ipu 3ToM i TpyOoK kiacca A TOTPEenIHOCTh U3MEPEHUS TpU
coJiep>KaHuM BpeIHbIX BemiecTB B Bo3ayxe ot 1 I1JIK u Beiie nomkHa coctaBiste He Oonee £25 %, a
Ha ypoBHe 0,5 IIJIK momyckaercs +35 %. [lns MHAMKAaTOpHBIX TPYOOK Kracca B TOrpemHoOCTb
M3MEpPEHUs IIPH COZIEP>KaHNK BPETHBIX BEILIECTB B BO3/lyxe Ha ypoBHe oT 1 1o 5 ITJIK nomkHa ObITh He
6onee +25 %, a Ha yposae 0,5 IIJIK nonyckaercs norpemsocts +50 %.

CornacHo 3apyOeXHBIM JIMTEPaTypHBIM HMCTOUHMKAM IOTPEIIHOCTh W3MEPEHHs KOHIEHTPALMU
BpEIHBIX BEILECTB B BO3JyXe HMHIUKATOpHbIMU TpyOkamu npocturaer 20...40%, omHako u mpu
71ab0PaTOPHBIX METO/IAaX ONMPEAETICHHs] MUKPOKOHIIEHTPAIMNA HAOIIOJA0TCS TOTPETHOCTH 110 £25 % u
naxe 50 %.

Bocripon3BoguMocTe  pe3yiabTaTOB  M3MEPEHUS  KOHIEHTpAllMd  BpPEAHBIX  BEIIECTB,
XapaKTepU3YIOLIAsiCsl OTHOCUTENbHBIM CTaHAAPTHBIM OTKJIOHEHHEM, ISl HEKOTOPBIX TPYOOK JOCTUraeT
5..10 %, a mna apyrux — 20..30 %. IlomoGHas BOCHPOM3BOAMMOCTb, KaK MPaBUIIO, JOCTATOUHO
BBICOKA JIJIsI Y/IOBJIETBOPUTEIHHOIO OIPE/IENICHNsI KauecTBa BO3/yXa ¢ TOUKU 3PEHHs] CAHUTApHBIX, a BO
MHOTHX CITy4asiX ¥ TEXHUUECKUX TpeOOBaHUH.

OcobeHHO >((PeKTHBHO NPUMEHEHHWE HHAWKATOPHBIX TPYOOK /sl 3KCHPECCHOTO KOHTPOJIS
TOKCHYHBIX, B3PBIBO- M MT0KapOOTTACHBIX BEIIECTB B aBAPHIHBIX CHTYAIUsIX, IIPH POBEICHUN OTHEBBIX
Y CBApOYHBIX pabOT B ra300MacHbIX MeCTaX, JUIl KOHTPOJISI Te€PMETUYHOCTH O0OPYIOBAHUS U MOUCKA
HETOJIa/I0K, JUIS BBISBICHHMS BPEIHBIX U B3PBIBO- U IMOXKAPOOIMACHBIX I'a30B U MAPOB B 3aMKHYTHIX
NPOCTPAHCTBAX, JJISI YCTAHOBJICHHS HEOOXOIMMOCTH MCIOJIB30BaHHUSA CPEACTB WHAMBHIYaIbHON
3aIlIUThI OPTraHOB JIBIXAHHUSI.

OueBHJIHO, TOYHOCTh M3MEPEHHs BPEIHBIX BEIIECTB B BO3JyXE MHAWKATOPHBIMH TpPYOKaMu
OIIPENENISICTCSI HE TOJBKO BOCIPOM3BOAMMOCTBIO PE3YJIBTATOB, HO U HAIMYHEM CHCTEMAaTHUYECKHX
OLIMOOK, 3aBUCAIIMX OT CIIEAYIOMUX (aKTOPOB: KayecTBa IpalyupOBKU HHIUKATOPHBIX TPYOOK IPU UX
W3rOTOBJIEHUM; COOJIOIEHHS YCJIIOBUI M CPOKOB XpaHEHHUS! TPYOOK; MCHPABHOCTU W IMPaBUIIbHOCTU
AKCILTyaTallid BO3/{yX03a00pHOI0 YCTPOMCTBA; MPaBWJIBHOCTU MPUMEHEHUs TPYOOK NMpH HAIMYMU B
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aHaJIM3UPYEMOM BO3yXe NpHUMECEH, COIMyTCTBYIOLIMX oOmpeaenseMoMy BemiectBy. [lostomy mpu
UCIIOJIb30BAHUY UHIUKATOPHBIX TPYOOK HEOOXOIMMO CTPOrO YUUTHIBATH COOTBETCTBYIOIIHNE CBEICHHUS,
MIPUBEIEHHBIE B COITPOBOAUTENBHOM JOKYMEHTAIUU K 9TUM TpyOKam.

B coorBerctBun ¢ I'OCT 12.1.014—84 (Meron u3MepeHusi KOHLEHTPALMi BPEIHBIX BEIIECTB
WHAUKATOPHBIMU TPYOKaMH) HWXKHSAS T'paHHIA MHTEpBAla M3MEPEHUN BPEIHBIX BEIIECTB B BO3IAYyXE
nomkHa 0bITh He Ooitee 0,5 [T/IK, a Bepxusst rpanunia — ve menee 5 [TJIK mist narHoro Bemectsa. [Ipu
STOM MHTEpBaJ W3MEPEHHH MOXKET ObITh Pa3OMT Ha HECKOJBKO IMOJBIHTEPBAJIOB 33 CUET M3MEHEHHS
00bEMa IPOITYCKaeMOro Yepe3 MHIUKATOPHYIO TPYOKy BO3IyXa.

Pesynbprar u3mMepeHus KOHLEHTPALMK BPEIHOTO BEIIECTBA MPUBOJAT K CTAHAAPTHBIM YCIIOBHSIM:
temrieparypa 293 K, armochepnoe nanenue 101,3 kIla (760 MM pT. CT.), OTHOCHTENIbHAS BIAKHOCTD
60%.

KOHIIGHTPALMIO ¢ TIPH CTAHIAPTHBIX YCIOBHSIX (B MI/M°) PACCUMTHIBAIOT 10 hOpMyJIe:

¢ =c, (273 +0101, 3K/ (293P),

IJe ¢ - pe3yJbTaT M3MEPEHHs] KOHICHTPAIMU BPEIHOIO BEIIECTBA TPH TEMIIEPATYPE OKPYKAIOIIETO
Bosayxa t (°C), orHocurensHOl BuaxHocTH (%), armocepHom nasnemmu P (kIla), mr/m®, K—
KOA(D(DHIMEHT, YYMTHIBAIONIMA BIMSHUE TEMIEPATyphl M BIAKHOCTH OKPYXKAIOIIErO0 BO3AyXa Ha
MOKa3aHHsl MHIUKATOPHBIX TPYyOOK, 3HAYEHHE KOTOPOTO OPeaessseTcst U3 QYHKIUK BIusHASA. DyHKIusI
BIMSIHHSL HOPMHUpYETCss B Bujae rpaduka WIH TaONWIGI M YYMTHIBACT BIMSHHAC HA ITOKa3aHUsI
HH/IMKATOPHBIX TPYOOK M3MEHEHHMSI TeMIIEPaTyphl M OTHOCHTEIBHON BI&KHOCTH BO3IyXa B Mpeeiax
pabounx ycrnoBuit m3mMepeHuid. OTHOCHUTENbHAS TOTPEITHOCTD H3MEPEHUSI HE JTOJDKHA MTPEBBIIIATh

+35 % B puanaszone 0,5..2 TIJIK u £25 % npu xonuentpauusx Bbiue 2 [IJIK npu ximmarnueckux
YCIIOBHSIX: TeMIIepaTypa Okpyxatoried cpenst — 15...30°; orHocuTenpHas BiaxkHocTh - 30...80%;
O6apomerpudeckoe nasnenne-90... 104 xIla.

B kauectBe ycTpoilcTB At oTOOpa Mpod BO3AyXa MpU MPOBEAECHUU M3MEPEHUI KOHIEHTpalUH
BPEIHBIX BELIECTB B BO3JyXe C IMOMOLIbIO HMHAMKATOPHBIX TPYOOK PEKOMEHAYETCs NpUMEHEHHE
cuwibonHoro acrmparopa AC-1 (ycrapepiiee o6o3HaueHue - AM-5), razoaHaaM3aTopa HACOCHOTO
tuna YI'-2, pyuroro Hacoca - mpoboor6opuuka HII-3M, a s or6opa mpod B TpyAHOAOCTYITHBIX
Mectax — npodooToopHoro 3ouaa 3[1-I'XK.

OCHOBHBIMH 00JIACTSIMM TPUMEHEHUS HWHAWKATOPHBIX TPYOOK SIBIISIOTCSI U3MEPEHUS MacCOBOM
1/nim 00bEMHON KOHUEHTPAIUK SKOTOKCUKAHTOB:

- B Bo3ayxe paboueii 30ub1 Ha ypoBHE [1JIK mo 'OCT 12.1.005-88 u P/] 51712-2001;
- IpY aBapuiHBIX cuTyauusx npu npesbimenny /1K s Bozgyxa paboueit 30HbI;
- B [IPOMBIIIJIEHHBIX [A30BbIX BEIOPOCAX XUMUYECKHX U JPYTUX ITPOU3BOJICTB.

2.8 THANBUAYAJIbBHASI AKTUBHAS U TACCUBHASA JO3UMETPUSA

AxmusHnas  0ozumempus. Bo3aeHCTBHE BPETHBIX XHUMHUYECKHX BEIIECTB HAa PaOOTHHKOB
MIPOMBIIIUICHHBIX TPEANPUATANA W3MEHSETCs B TeueHwe padoueil cMeHbl. Hawmmyummm criocobom
OIIEHKY BO3/ICUCTBUS XUMHUYECKHUX BEIIECTB Ha pabOTAIOMINX SIBIISIETCS] NI3MEPEHHUE WX KOHIIEHTPAIIHA B
30HE JbIXaHUS MyTEM 0TOOpa JOITOBPEMEHHBIX MPo0 BO3ayXa (B TeUeHUE paboueit cMeHbI uin 75 % eé
JUTUTETEHOCTH) WITH IyTEM TIOCIIEIOBATEIHHOTO 0TOOpa KpaTkoBpeMeHHbIX (30 MUH) Mpob ¢ MOMOIIIBI0
WHIMBUIYAJBHBIX TPOOOOTOOPHUKOB aBTOHOMHOTO JIEUCTBHS, HEOOMBIIINE pa3Mephl KOTOPBIX U Macca
MO3BOJISTIOT MIPUKPETUIATH UX K OISk Oe3 HapyIlIeHHs TeMIa Tpy/a.

Takue ycrpoiicTBa mpeaHazHaueHbl Ui 0TOOpa M3 BO3AyXa MbUTM PAAMOAKTUBHBIX YacTHUI, a
TaKXKe MapoB ¥ ra30B. OCHOBHBIMH 2JIEMEHTAMHU MPOOOOTOOPHHUKOB SIBJISTFOTCS;

1) mMukpoHacoc, paboTaroIIHii OT OaTapeil aKKyMyJISITOPOB;
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2) cueTdnK 00bEMA WM CKOPOCTH MTPOCACHIBAHMS BO3IyXa;
3) duabTpoaepKareisb ¢ GUIBTPOM KM COPOIHOHHAS TPYOKa C COPOEHTOM.

JInst ycTaHOBIICHHSI KOHIIEHTpALMU BPEIHBIX BELIECTB B BO3IYyXE HENOCPEICTBEHHO Ha paboueM
MECT€ HCMOJB3YIOT HWHIMBUAYaJIbHBIE MPOOOOTOOPHUKMA C WHAMKAaTOPHBIMUA TPYyOKaMu WM
WH/IMKAaTOPHBIMU JIEHTaMu (CeHcopbl). Takue HNpoOOOTOOPHUKM NPUMEHSIOT Ui  ONpPENEIICHUS
¢ocrena, BUHWIXJIOPUAA, TOTYWICHAMU30IMAaHAaTa, THIPA3HHa, TOIMyWIeHaIuamMuHa U ap. OHu MoryT
OBbITh YCTAQHOBJICHBI Ha pabodeM MecTe WM YKPEIUICHbI Ha OAexkIe padouero. Mccnemyemblii BO3ayx
IIPOCACHIBACTCS [IOPTATUBHBIM HACOCOM, OOCCIICYHBAIOLIMM CKOPOCTH oT60pa mpoG 100 cM®/muH,
MIPOXOJUT Yepe3 MEepeMEUIAIONIYIOCS WHIUKATOPHYIO JIGHTY, WHTEHCUBHOCTb OKPAacKHd KOTOPOM
MIPOMOPIMOHATbHA KOHLIEHTpAIlMM BellecTBa B aHanuzupyemMoM o0béMe. K mpobooTOopHUKY
MpUjaraeTcs WHTErPajbHBI CUMTHIBAIONIMIA OJIOK C CaMOMNKCIEM, KOTOpBIM MO3BOJSET OLCHUTH
MHTEHCHBHOCTb OKPAaCKH M MOJYYUTh JaHHbIE O KOHLIEHTpAIMH BemecTBa. MHpopmarys BeIaéres 3a
30 ¢ B Bujie tMarpaMMel, Ha KOTOpOW 3aUKCHPOBAHBI N3MEHEHHSI KOHIIGHTPAILIMHA BO BPEMEHH, a TAKXKe
CyMMapHasi KOHIICHTPAIIMs BEIIECTBA U BPEMSI SKCTIO3HITHH.

Ilaccusnaa oozumempus. BakHEHIIUM JOCTH)KEHHEM TOCIIEIHHUX JIET SIBIJIMCh pa3padoTKa U
BHEJIPEHUE HOBOIO TEXHUYECKOTO YCTPOMCTBA — WHAMBUIYAIBHOTO MACCHBHOTO Jo3uMeTpa. B
OTJIMYME OT TaK Ha3bIBAEMOIO AaKTUBHOTO OTOOpa MOIIOIIEHHE XUMHUYECKHX BEIIECTB MAaCCHBHBIMU
JO3UMETpaMH TPOMCXOAUT HE 3a CUEeT MPOCAChIBaHUS BO3IyXa, a Omaromaps cBOOOIHOM muddy3uu
BEIIeCTB. B CBs3M C 3TUM MaccuBHBIC TO3UMETPHI HE TPEOYIOT ACHHMPALMOHHBIX YCTPOWCTB, UMEIOT
HE3HAYMTENNBHYI0 MacCy, SKOHOMUYHBI, TIPOCTHI M YIOOHBI B pabore. Jl03UMETpPBI MPUKPEIUISIOT K
OJISKJIE PaOdOTAIOIINX, KOTOPYIO OHM HOCSAT B T€UEHHUE Bcell paboueit cmenbl. [lo oxonuanun otOopa
MIACCHBHBIE JJO3MMETPBI OTIPABIIIIOT B TA0OPATOPHIO JUTS aHAIM3A.

B no3umerpax maccuBHOro tuma uddy3us XUMHUUECKMX BEIIECTB OCYIIECTBISIETCS Yepes3
CTaOWIBbHBIA c10M Bo3ayxa (auddy3uoHHbIE AO3UMETPHI) WM MYTEM MPOHUKAHUS BELIECTB yepe3
MeMOpaHy COIJIaCHO TIpaJUeHTy KOHLEHTpaluid (MpOHMUIAEMbIe JIO3UMETpPhI). Y CTaHOBJIECHA
3aBHCUMOCTh MEXIY KOJIMYECTBOM IOIJIOUIEHHOTO BELIECTBA JO3MMETPOM U €ro KOHLEHTpauuen B
BO31yXe. Pa3nuyaroT ABa TUINA MacCHBHBIX 103UMETPOB: TU((y3HOHHbBIE i TIPOHUIIAEMBIE.

K ¢dakropam, BiusromM Ha paboTy MAcCHBHBIX JTO3UMETPOB, OTHOCSAT TEMIIEPaTypy, IaBJeHUE,
BJI&)KHOCTb, JIBM)KEHUE BO3/TyXa.

KOHTPOJIBHBIE BOITPOCHI
1. Kaxue HOpMaTHBHBIE TIOKA3aTENM YCTAHOBJICHBI JUTSI KOHTPOJISI XUMUYECKOTO 3arpsi3HEHUS BO3TYIITHON
cpenpl? Buém 3aKITro4aroTCst MX pasiInuys?
2. Kak oprannsoBaHbl HaOJTIOJICHUS 32 YPOBHEM 3arpsi3HEHUs! aTMOC(ephl B HACENEHHBIX MMyHKTaX U B
BO3/yXe paboueii 30HbI?
Kakyto anmapaTypy 1 ycTpoicTBa IPUMEHSIOT ITpU 0TO0pe poo6?
Kaxkwue cymiecTByroT METOIbI KOHIIEHTPHUPOBAHHS ONPEIENIIEMBIX BEIIECTB TPH IPOO00TOO0pe?
Kakum 06pazom He0OX0auMo IPOBOUTE 0TOOP TIPo0 adpo3osieii?
Kaxk npomnsBouTcst oTOOp Mpod BO3ayXa MPH OTPHIIATENIFHBIX TEMIIEpaTypax?

N o ok~ w

Kak npousBoaurcst oT60p ra30BbIX MapoB?

KakoBbl 0CHOBHBIE TpeOOBaHMS K METO/IaM aHAIUTHUYECKOTO KOHTPOJIS BO3/yXa Ha COAEp)KaHHe
BPEIHBIX IpUMeECEH?

9. Kakue (Hhu3MKO-XUMHYECKHE METO/bl KOHTPOJS BO3AYIIHOH cCpeibl Ha COJEp)KaHHE TOKCHYHBIX
MHIPEIMEHTOB Hanbosee pacrpocTpaHeHbl?

10. Ha3oBuTe 00J1aCTh MPUMEHEHHS MHIUKATOPHBIX TPYOOK?

11. Ha uém ocHOBaH MPHUHIIMII IEHCTBUS HHIUKATOPHBIX TPYOOK?

12. KaxoBbI pabo4me yCIOBUS AKCILTyaTal[id HHIMKATOPHBIX TPYOOK?
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13.B uéMm mnpeuMyIiecTBO IPUMEHEHHS HWHIMKATOPHBIX TPYOOK NPH OMNPEAETCHHH MAacCOBBIX
KOHIIEHTpPAIMil Ta30B U MapoB B BO3AYXE M Ta30BBIX Cpelax HpH KOHTPOJIE BO31yXa paboduell 30HEI,
MPOMBIIITICHHBIX T'A30BbIX BEIOPOCOB?

14. Kaxwue yctpoiicTBa ajst 0T00pa npod MPUMEHSFOTCS] COBMECTHO ¢ MHAMKATOPHBIMH TpyOKamu?

15. Kakue TOKCHKaHTBI BBIICISIOTCS B aTMOC(epy MpU aHTPOIIOreHHOM Bo3zaeicTBun? Kakue 3 HUX
HanboJIee OMacHbI ¥ IOYeMy?

16. Kax knmaccupuumpyroTces mpumecH B armochepe?
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3 KOHTPOJIb 3AT'PA3BHEHUSA BOAHBIX OB BEKTOB
3.1. COCTAB I'HIPOCPEPBI. UMCTOYHUKU U 3ATPASHUTEJIN TNIPOCPEPHI

Bopma B mpupone HUrJe He BCTpEYaeTcs B BHJC XMMHYECKH YHCTOTO BemiecTBa. [log cocraBom
MIPUPOIHBIX BOJI IPUHSATO MIOHUMATh BECh CJIOXKHBIM KOMILIEKC PACTBOPEHHBIX Ta30B, HOHOB, B3BECEH U
KOJUIOMJIOB MHUHEPAJLHOTO U OPTaHMYECKOTO IMPOUCXOXKICHHUS. B MPHpPOIHBIX BOJax OOHAPYKEHO
OKOJIO TIOJIOBUHBI XMMHUYECKUX 3JIEMEHTOB, BXOAIIMX B Neproauueckyro tadiuiy .M. Menneneesa.
Emé GonbmM Ka4eCTBEHHBIM M KOJIMYECTBEHHBIM MHOT000pa3reM MPUMECEH OTIMYAOTCS CTOYHBIC
BOJIbI; COCTaB ATHUX MPUMECEH BCEENO 3aBHCUT OT XapakTepa IPOW3BOJICTBA, B KOTOPOM OHH
00pa3yroTCH.

CocraB nipumeceid BOJIbI Kak MPUPOJTHOM, TaK U CTOYHOM MMEET pelaroliee 3Ha4eHue 1Jisl BEIoopa
crocoba e€ ouncTku. Bee BelecTBa MpUCYTCTBYIONIME B BOJIAX, MOXKHO Pa3/ICIUTh HA B3BEUICHHBIC U
pacTBopéHHBIE. B CBOIO oueperns pacTBOPEHHBIE IPUMECH TIPUPOIHBIX BOJ TOAPA3IEISIOTCS, COTITACHO
O.A. An€kuHy, Ha OpPraHMYECCKHUE BEIIECTBA, TJIABHBIC MOHBI (MAKPOKOMITOHEHTHI), MUKPOJIEMEHTHI,
OMOTCHHBIC BEIIECTBA M PACTBOPEHHBIC Ta3bL.

B3sewennvie sewjecmea. KonmdecTBO B3BEIICHHBIX BEIIECTB Ry, KOTOpOe peka IEpeHOCHT B
SIMHUILy BPEMEHH, Ha3bIBACTCS PACXOOM B3BEIICHHBIX HAHOCOB M BhIpaxaeTcs B Kr/c. ComeprkaHue
B3BEILCHHBIX BELIECTB B BOJE Cyy, BBIPXKAEMOE B I/M° (MI/ZIM°), HA3bIBACTCS MYTHOCTBIO

3aBUCUMOCTb MacChl YaCTHI] 71, IEPEHOCUMBIX BOJJOTOKOM, OT CKOPOCTH TEUESHUS V, HOAYHHSACTCS
3aKOHY DpH:

m = Av

rie A — xodpHUIMEeHT MporopIHOHATEHOCTH.

OOmiee cozepkaHre B3BEIICHHBIX BEIIECTB B PEYHOM BOJC TAKKE HAXOMUTCS B MPSMON
3aBUCHMOCTM OT CKOpPOCTH TEYeHHMs M pacxona BoAbl B peke. OCHOBHOM MpPUYMHONW HAIUUMS
B3BEILICHHBIX BEIIECTB B PEUHBIX BOJAX SIBISETCS 3pO3Hs pycia U CKIOHOB. BenmnunHa 3po3un 3aBUCHT
OT CONpPOTHBIICHUS] TIOBEPXHOCTH pa3MbIBY W OT SHEPIUM BOAOTOKA E, KOTOpas Ha yyacTke L moxker

OBITH BBIUKCIIEHA IO (hopMyITe
E = 1000QH,

rae H— mepernast BRICOT JUTsl JAHHOTO y9acTKa, M.

B coorBerctBUM ¢ 3THUM 3po3usi OoJee SPKO BHIpaKEHa B TOPUCTBIX MECTHOCTSX W crnabee Ha
paBHHHAX. B CBsI3M ¢ C€30HHBIMU M3MEHEHHUSMH PEYHOTO CTOKa paciipeiefieHHe MEepPeHOCUMBIX PEYHOM
BOJIOI B3BEIIEHHBIX BEIECTB B TE€UEHHE I'0jla HEPABHOMEPHO. B HEKOTOPBIX BOJOEMAax HMCTOYHHUKOM
B3BEILIEHHBIX BEIECTB OPraHWYECKOTO IPOUCXOKICHUS SBIAETCS IUIAHKTOH, pPAa3BUTHE KOTOPOTrO
HaOJTI01aeTCsl IPEUMYILIECTBEHHO B JIETHUE MECSLIbI.

HpOI/ISBO}ICTBeHHBIe CTOYHBIC BOAbI HEPEAKO COACPKAT SHAYUTCIIBHBIC KOJTMYCCTBA B3BCILICHHBIX

BEIIIECTB.

Opeanuyeckue eewjecmsa. ITa TPYIIIA BEIIECTB BKIIOYACT PA3IMIHBIC OPrAHUMIECKUE COCIMHEHMS:
OpraHUYeCKUE KHUCIIOTHI, CHMPTHI, aJbJETHIbl M KETOHBI, CIOXKHBIE 3(UPBl, B TOM 4HUCIE S(PHUPHI
KUPHBIX KUCIOT (JIUMUIBI), (PEHOINIBI, TYMHUHOBBIE BEILIECTBA, APOMATHUECKUE COSIUHEHHS, YTIIEBOIbI,
a30TcoJeprKallie coeTMHeHNs (OeIK1, aMUHOKHCIIOThI, aMUHBI) U T.J1. BBUY CIIOKHOCTH OTpeieneH s
MHJIMBUIYaJbHBIX OPraHMYECKUX BEIECTB, UX MHOT000pa3usi U MaJbIX MPUPOIHBIX KOHIIEHTPALMI IS
KOJIMYECTBEHHOM XapaKTEpUCTHKU HCHOJIB3YIOT KOCBEHHBIE I[IOKa3aTeNM: ofliee Ccojep)kaHue
OpraHM4ecKux - yriepoja, a3ora u Qocdopa; OKHCIIEMOCTb BOJIbI, OMOXMMHUYECKOE MOTpedIeHue
kucnopoaa (BIIK) u ap.

OpFaHI/I'-IeCKI/Ie BCHICCTBA MPUCYTCTBYIOT B IMOBCPXHOCTHBIX BOJAAX B OTHOCHUTCIIBHO HCBBICOKHX
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KOHIIeHTpanusx (00eraHO < 0,1 Mr/ILM3, wm < 10~° M). Kak mpaBuio, OCHOBHOM BKJIaJ BHOCST
(yIBBOKHUCIIOTHI, OCOOCHHO B CEBEPHBIX paiiOHaxX, I7ie B TYMH(HUIIMPOBAHHBIX PEKaxX COACPKAHUE UX
nocturaer 100 mr/nv’. Bona P TaKUX KOHIICHTPAIUAX MPHOOPETACT KOPUUHEBYIO OKPACKY.

Nmerorcsa 1Ba OCHOBHBIX HCTOYHMKA MOCTYIUIEHHS OPraHUYECKHX BEIIECTB B BOJOEMBL. Bo-
MIEPBBIX, MOCTYIUICHHE W3BHE, TJIABHBIM 00pa3oM C IUIOMIAAM BOAOCOOpA C JIMBHEBHIMU W TaJBIMH
BojamMu. Bo-BTOpbIX, 00pazoBaHME OpPraHUYECKOTO BELIECTBA B CaMOM BOJOEME B pe3ysbTare
MeTaboM3Ma 1 OMOXMMHYECKOT0 paciiaja OCTaTKOB OPraHU3MOB.

I nasnvie uonvi. ConepkaHue HWOHOB B TNPHUPOIHBIX BOJAX, OMNPEACISIIONICE BEIMYMHY HX
MUHEpAI3aIH (COJIECOAepIKaHue), M3MEHSIETCS B IIMPOKKX Tpenenax. [IpuHsaTo ciemyroiee aeneHue
BOJ 1O BEJIMYMHE MHHEPAIM3AIMU: TPECHBIE — coJiecolepkanue 1o | F/,Z[MS; COJIOHOBATbIE —
coneconeprkanue 1.. .25 F/,I[Ms; COJICHBIE — COJIecoiepkanue oomee 25 F/,Z[MS.

J1J151 MOBEPXHOCTHBIX MPECHBIX BOJ PA3IMYAIOT MaTYI0 MUHEpau3aluo — 110 200 Mr/av’, CpEIHIOI0
— 200...500 mr/mv® 1 roBbImeHHyI0 — 500....1000 Mr/mv°,

B cooTBercTBHHM C ITUM TIpeJIOKEHA KIAacCU(UKAIMS TPUPOTHBIX BOJ, IO KOTOPOHM BCE
MIPUPOIHBIC BOJIBI OPA3ACIAIOTCS HA TPH KJlacca: THApOKapOOHATHBIE U KapOOHATHBIE, CyIb(aTHbIE U
XJIOPU/IHBIE B 3aBHCHMOCTH OT TOI'O, KAaKOM aHWOH IpeobiamacT B cocTaBe ux cojied. Kakaprit kimacc
yXKe 0 MpeodiaaroiieMy KaTHOHY TMOJIPa3eNsieTcsl Ha TPU TPYMIbl — KaJIbIMEBYIO, MarHUEBYIO U
HATPHUEBYIO.

['aBHBIC MOHBI TOCTYMAIOT B IPUPOIHBIE BOABI U3 TOPHBIX MOPOJ], MUHEPAJIOB, TIOYBHI, a TAK)KE B
pe3ysbTaTe MPOW3BOJICTBEHHON JESTEIBHOCTH YeNOBeKa. MHTEpEeCHO OTMETHTh, YTO B OTKPHITOM
OKEaHEe HE3aBUCHMO OT aOCOJIFOTHOW KOHIICHTPALMU COOTHOIICHHSI MEXIY TJIaBHHIMH KOMIIOHEHTaMU
OCHOBHOT'O COJIEBOT'O COCTaBa OCTAIOTCSI IPUMEPHO IMTOCTOSIHHBIMHU.

COpoc CTOUHBIX BOJA B BOAOEMBI M BOJOTOKM MPHUBOAUT B DPAIE CIy4aeB K 3HAYUTEIHLHOMY
TTOBBIIIICHUIO COJIECOACPIKaHUS U U3MEHEHHIO HOHHOT'O COCTaBa IMPUPOTHBIX BOJI.

Muxkpoanemenmul. B 3Ty Tpymily BXOIST BCe METaJUIbl, KpOME TJIaBHBIX HOHOB U kKeJe3a (Melb,
[IMHK, MapraHell U Jpyrue HMOHBI MEPEXOJHBIX METAJUIOB), a TaKKe aHWOHBI Opoma, (Topa, ioma u
Jpyrue, BCTPEYAoIecs: B PUPOTHBIX BOAOEMAX B OUEHb MaJIbIX KOHIICHTPAIIUSX.

buocennvie sewyecmsa, rnaBHBIM 00pa3oM coeauHeHHs a3ota U ¢ocdopa. Ux koHIEHTparms B
MIPECHBIX TTOBEPXHOCTHBIX BOJAX M3MEHSETCS B OYEHb IIMPOKHUX Mpeenax: oT ciefaoB 1o 10 Mr/me.
Haubonee BaXHBIMU MCTOYHUKAMU OMOTEHHBIX HJIEMEHTOB SIBIISIFOTCS. BHYTPUBOJAOEMHBIE MPOIIECCHI U
MOCTYIUICHUE C  TIOBEPXHOCTHBIM  CTOKOM, aTMOC(EpPHBIMH  OCaJKaMH, TMPOMBIIIICHHBIMH,
XO03SIICTBEHHO-OBITOBBIMH U CEITbCKOXO03SMCTBEHHBIMUA CTOYHBIMU BOJIAMHU.

K OuoreHHbIM 311EeMEHTaM OTHOCST TAaK)K€ COCTMHEHUs] KPEeMHUS, HaXOJAIIuecs B BOJAE B BUIE
KOJUTOMTHBIX WJIM MCTUHHO PacTBOPEHHBIX (DOPM KPEMHHEBON M MOJIUKPEMHHEBOM KUCIIOT, U Keje3a,
HaXOJISIIETr0Cs] B MPUPOTHBIX BOJIaX B OCHOBHOM B (hopMe MUKPOKOJIJIOMTHOTO THAPOKCH/IA UM B BUTIE
(yIBBAaTHBIX KOMITIIEKCOB.

Hammune B Boge NHs n NO, gacto siBnsiercst (Kak ¥ TTOBBIIICHHAsT OKHCISIEMOCTh) MTPU3HAKAMHE
HETABHETO 3arpsi3HEHUS, U TIPU3HAKOM 00JIee paHHETO 3arpsi3HEHUS BOIBI.

Pacmeopénnvie cazvi. PacTBOPUMOCTH Ta3a B BOJAE 3aBHCHUT OT €r0 MPHUPOJBI, MapIIHATLHOTO
JaBJIeHUs U TeMreparypbl. [losiBiieHIe B MPUPOAHBIX TOBEPXHOCTHBIX BOJIAX CEPOBOJIOPO/IA UM METaHA
yKa3bIBaeT HAa HAJIMYME THHJIOCTHBIX MPOIIECCOB, MPOTEKAIOIIMX B BOJOEMAX MpPU OTPAaHUUCHHOM
JIOCTYIE KUCIOpo/a. B mpupoaHbIX yCIOBUSX, KaK CEPOBOJOPO, TaK M METaH Yallleé BCTPEYAIOTCS B
Mo/3eMHbIX Bojaax. OJHAaKO HaTMYUMe O3TUX Ta30B B BOJE MOXKET OBITh CIEACTBHEM cOpoca
HEOUMIIICHHBIX CTOYHBIX BOJ. Tak, IypHOMAXHYIIME CTOYHBIC BOIBI IEJUTIOI03HOOYMaKHOTO
MIPOM3BOJICTBA COJIEPIKAT, KPOME CEPOBOAOPOAA, €r0 OPraHMYECKUE MPOU3BOIHBIC: METHIMEPKAITaH,
TUMeTHIICYIbdun, mumetunaucyabhua. Bee 3Ti coenuHeHnst 001a1at0T BHICOKONH TOKCHYHOCTBIO M
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OKa3bIBAIOT T'yOUTEIHHOE BO3ICHCTBIE HA BOAHYIO (hayHy U duiopy.

OCHOBHOM NPUYMHOM 3arps3HEHUs] BOJOEMOB, NMPHUBOIAIICH K YXYALIEHUIO KauyecTBa BOIbI U
HAapYIIEHUI0 HOPMAJbHBIX  YCIOBMH  JKU3HEAEATENBHOCTH THIPOOMOHTOB, sBJsIETCA  cOpoc
XO3SICTBEHHO-OBITOBBIX M MPOMBIIUICHHBIX CTOYHBIX BOJ. OcoOeHHO OOMbIIOi Bpex BomoéMam
HAHOCAT CTOKM TEX OTpaciell MPOMBIIUICHHOCTH, KOTOPBIE SIBIISIOTCS OCHOBHBIMH IOTPEOHTENSIMU
Bobl. K uX uncity nmpuHamiexar B IepBylo ouepeib XMMHYECKast, TOpPHOMETAJUTypruieckas, Here- u
yrienepepadarbsiBaoas U IEUTI0JI03HO-0yMaXKHasi OTpaciu. XapakTep U CTENeHb OTPUIIATEIbHOTO
BO3/ICHCTBUSI Pa3IMUHbIX CTOUHBIX BOJ Ha BOJOEMBI M BOJIHBIE OPIaHU3MbI HE OJJMHAKOBBI, IOCKOJIBbKY
COCTaB U KOHIIEHTpalMs IpUMecell B CTOYHBIX BOAAX M3MEHSIOTCA B IIMPOKUX Iperenax.
3arps3HAOIME IPUMECH MOTYT ObITh OPraHMYECKUMHM W MUHEPAJIbHBIMM, PacTBOPUMBIMH U
HEpacTBOPUMBIMH, SIIOBUTBIMH U HesiioBUThIMU. [locTymieHne ux B BOAOEM  BbI3bIBAeT
MHOr00Opa3Hble HeXeJaTelbHbIe MOCIEICTBUS: 3aCOPEHUE BOIOEMA HEPACTBOPHMBIMH BEILIECTBAMH,
yXyAlIeHne PU3NKO-XUMHUYECKUX CBOMCTB BOBI M KHCIIOPOIHOTO peKUMa, u3MeHeHue pH, moBbIienne
coziep KaHMsl OPraHMYECKUX BEUIECTB M MHUHEPATM3alMN U HAKOHELl, OTPABJICHUE BOIHBIX OOMTaTeNen
TOKCHYHBIMH BEIIECTBAMH.

Takum 00pa3om, MO BIMSHUEM CTOYHBIX BOJ MOXKET MPOMCXOAUTH KOPEHHOE H3MEHEHUE U
YXYZLIEHHE BCEr0 I'MIPOXHMMUYECKOr0 peKMMa BOAOEMOB, a CII€A0BATEIILHO, U YCIOBUI OOUTaHMS B
HUX BOJIHBIX OPraHU3MOB.

Ilo cocraBy 3arpsi3HUTENEH M XapakTepy MX NEHUCTBUS Ha BOJOEMbI M BOJHBIE OpPraHU3MbI BCE
CTOYHBIE BOJIBI PA3JEIISIIOTCS Ha CIIEAYIOUINE YETHIPE TPYIIIBL:

1) coneprkariye HEOPraHUIECKUE IPUMECH CO CHEIM(PHISCKIMH TOKCHYECKUMH CBOHCTBAMU;
2) cojieprKalye HeOPraHMIECKUe puMecu 0e3 CrielMUUeCKIX TOKCHUECKHX CBOMCTB,

3) coaeprkariye OpraHnvecKre mpuMecu 0e3 Crer(UUecKuX TOKCHUECKUX CBOCTB,;

4) copepikale OpraHMYeCKUe PUMECH CO CIICHU(PUUSCKIMHI TOKCUUSCKIMMH CBOWCTBAMH.

K nepeoii epynne 0THOCATCS CTOYHBIE BOJIbI COJIOBBIX, CEPHOKHMCIIOTHBIX, a30THOTYKOBBIX 3aBOJIOB,
3aBOJIOB YEPHOM METaJUTypIUH, MAIIMHOCTPOUTEIbHBIX MPENPUATHH, pya0000oraTuTeNbHbIX (hadpuk
CBHHIIOBBIX LIMHKOBBIX, HUKEJIEBBIX Py U JIp.

OCHOBHBIE 3arps3HUTENIM CTOYHBIX BOJ O3TOW TpPYIIBl — PAaCTBOPUMBIE M HEPACTBOPUMBIE
HEOpPraHMYEeCKHe BEIIECTBA (COMHM, MIENOYH, KUCIOTHI, MBIIBIK, MEIb, CBUHEI[ U JPyrue TSDKEIbIC
METaJUTbl, OKCHIIBI W THUAPOKCHIBI METAUIOB, CEPOBOIOPOJ, CEPHHCTHIE COCAWHEHHS), MHOTHE W3
KOTOPBIX 00JIQIAF0T TOKCHYECKUMH CBOWCTBAMH.

[Nox BIMSHMEM TaKWX CTOYHBIX BOJ M3MEHSIOTCS IIBET, MPO3PAYHOCTh BKYC W 3altax BOJIBI, HA JHE
BOJIOEMOB TOSIBIISIETCS. OTJIOKEHHE HEPACTBOPHMBIX OCA/IKOB, YTO 3aTpPYyIHSET pa3BUTHE JOHHOM
¢baynbl. B3BeleHHble BelecTBa
3a0UBalOT U MOBPEXAIOT >Ka0pbl pbIO, BHI3BIBAIOT Y HUX kabepHble 3aboneBaHus. B psne cimydaes
MPOUCXOUT 3acojieHHue BOAOEMOB, H3MeHeHue pH, XKECTKOCTH, MIETOYHOCTH, MHHEpPATU3ALUH,
OTpaBJICHWE BOJHBIX OpPraHM3MOB CEPOBOJOPOJIOM, MBIIIBIKOM H JPYTUMH TOKCHYECKHUMHU
BellecTBaMu. B pe3ynbrare B HEKOTOPBIX CHJIBHO 3arpsA3HEHHBIX BOJOEMAxX IOJIHOCTBIO MCUE3AIOT
PBIOBI M X KOPMOBBIE OOBEKTHI, OOUTAIOIIME B TOJIILE BOJIBI M B TPYHTAX.

Cmounvie 600b1 emopotl epynnvl (0€3 crenuuIeckKux TOKCHYECKHUX CBOMCTB) COPACHIBAIOTCS
yrieodoratutensHbIMU (pabprkamu, pyaoodoraTuTebHbIMU (haOpuKaMu KBaplEBBIX M MapraHIEBbIX
pya u ap. OCHOBHBIMU 3arpsI3HUTENSMH SIBIISIFOTCS. B3BEIICHHBIE MHUHEpPAIbHBIE BEIIECTBA U MEJIKUE
YacTHIIbI yCTON MOpo/Ibl. BiusHUE UX Ha BOJOEMBI 1 BOIHBIE OPraHM3Mbl aHAJIOTUYHO CTOYHBIM BOJIaM
MIEPBOI1 TPYIIIIBI, HO OHU MEHEE BPE/IHBI.

K  mpemveii  ecpynme  OTHOCATCS ~ CTOYHBIE  BOIBI  JIPOXOKEBBIX,  ITMBOBAPEHHBIX,
KapTodeneKpaxMaTbHbIX, CAXapHBIX 3aBOJOB U Jp. OCHOBHBIC 3arpsi3HUTENN B HUX — HETOKCHYHBIC
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OpPraHUYECKUE BEIIECTBA. JTH BEILECTBA MOITIOUIAIOT PACTBOPEHHBIN B BOJIE KUCIOPOJ U CO3JAIOT B
BoJIoéMe KuciopoAublii neduuut. Kpome Toro, comepraiyecs B CTOYHBIX BOJAX OpPraHUYECKHUE
3arpsi3HUTENN MO ASUCTBHEM OakTepuil, TpMOOB U MPOCTEHIINX MPETEPIEBAIOT B BOAOEME CIIOKHbBIE
OMOXMMHMYECKHE IMPEBPAILCHUSI C BBIICICHHEM YacTO Ta3000pa3HBIX STOBHUTHIX TPOAYKTOB pacrazia
(cepoBoiopoia, aMmmuaka, MeTasa u jp.). [locienHue B pe3yabTarTe JKU3HEIESITEIbHOCTH JPYIUX TPYIII
OakTepuil OKHCIISIOTCS, HAa YTO JOMOJHHUTEIBHO PACXOIYyeTCsl PAcTBOPEHHBIA B BOJE KUCIOPOI, B
pe3ynbTaTe uero emie osee yCyryouseTcsi BOSHUKIINMI B BOJIE KUCIOPOAHBIN Ae(DULIUT.

[lox BIMsIHMEM TakUX CTOYHBIX BOJ B BOAOEME MOBbIIIAETCs okucisgeMocts U BIIK, n3mensrorces
pH, ménouHocTe, NpO3pavHOCTh, IBETHOCTD, T.€. HAPYIIAETCS HOPMAJIbHBIA TUAPOXUMUYECKUN PEKUM
BozoéMa. HepacTBoprMble OpraHMYECKHE BEIIECTBA CTOYHBIX BOJ OCEJAIOT HAa JHO, IOCTEIEHHO
paznararoTcs, TOIJIONIas PacTBOPEHHBIM B BOAE KHUCIOPOJ U BBIIETSST Ia3000pasHble MPOIYKTHI
pacniaza. Oto emé Ooiee yXy/IIIaeT CAaHUTapPHOE COCTOSIHUE BOIOEMA U TTIOPOM TIPUBOJHT K THOETH PBIO
U JIPYTUX BOAHBIX OPraHU3MOB.

[locTynnenrne opraHMYEeCKUX 3arpsi3HEHHH B BOJOEM HacTO CIIOCOOCTBYET OYpHOMY pPa3BUTHIO
CHHE-3eNIEHBIX BOJIOPOCTIEH, YTO TMPHBOIUT K TaK HAa3bIBAEMOMY «IIBETEHHIO» BOJBI M OOpacTaHUIO
MOJBOAHBIX MPEIMETOB, T.e. K Pa3BUTHIO HAa HX MOBEPXHOCTH HEKOTOPHIX OakTepwii, rpuOOB,
BOJIOPOCTIEH, MPOCTEUIIMX. B 3aBUCHMOCTH OT MPHUPOJIbI U KOJIWYECTBA PA3BUBAIOIIMXCSA BOIAOPOCIIEH
LBETEHUE BOAbl MOXXET WUIPaThb WIA MOJOXKUTEIBHYIO POJib, YCKOPSISI CAMOOUYMIIEHUE BOAbI, WM
OTpULIATENIbHYIO, yXyauas e€ cBoiicTBa. Bo Bpems MaccOoBOro LIBETEHMsI BOJA CTAHOBUTCS MYTHOM,
3e1€HOM, B HEH MOSBIIIOTCS HENPUSTHBIE MPHUBKYCHI M 3alaxy, U OHA JEJIaeTcsd HENpUroJHOM Jyis
BoJOCHAOKeHHsT HaceneHus. [Ipy MaccoBOM OTMHpPaHHMH BOJOpOCIEH 00pa3yloTcsi pasindHbIe
IIPOJIYKTHI UX Pacliajia, MOrJIOLIAIOLINE KUCIOPO/L U3 BOJIbI M TOKCUYECKHUE BelllecTBa. BCE 3To BbI3bIBaeT
BTOPUYHOE 3arpsi3HEHNE BOIOEMA.

K uemeépmoii epynne CTOYHBIX BOJ OTHOCSTCS TPOMBIIUICHHBIE CTOKH XUMHUYECKHUX,
KOKCOXMMHYECKHX, Ta30C/IaHLEBbIX, HedTenepepadaThBalONMX 3aBOJOB. B  HUX Hapsagy c¢
HETOKCHUECKUMH 3arps3HEHUsIMU COZIEpKaTcsl eli€ siTOBUThIE BEIIECTBA: KPACUTEH, CMOJIBI, (DEHOJIbI,
CIIUPTHI, ATbJETHUIbI, HEPTEIPOIYKThI, CEPHUCTBIE COECAMHEHUs, CEpPOBOJIOPON U T.A. DTH CTOYHBIE
BOJIbl BJIMSIOT Ha BOAOEMBI aHAJOIMYHO CTOKaM MEpBOM Ipymnbl, HO Oojee cuiibHO. OHU CHIKAIOT
COJIEP’KaHUE B BOJE KUCIIOPO/Ia, YBEINUUBAIOT €€ okucisieMocTs 1 BIIK.

OcHOBHas Macca OpraHMYECKHX BELIECTB CHOCOOHA JIOBOJIBHO OBICTPO MHHEpPAIM30BaThCs B
pe3yJIbTaTe OKUCIECHUS U JeITeIbHOCTH MUKPOOPTaHU3MOB.

benszon, macna, cMoibl, ()EHOJBI, MUPUANHBI U HEKOTOPBIE JIPYTUE BEIIECTBA MHUHEPATU3YIOTCS
MEJUICHHO, U MO3TOMY OOpa30BaHHOE MMM B BOAOEME 3arpsi3HEHHE PaclpOCTPaHSETCs Ha JIECATKU U
JaXkKe COTHU KUJIOMETPOB, 0COOEHHO B OBICTPOTEKYIIHMX pekax. Tem OoJiee 4To 3TH 3arpsi3HUTENN MOTYT
HaXOJUTHCS B CTOYHBIX BOAAX B BECbMA 3HAUUTENbHBIX KOJINYECTBAX.

BrnusHMe TakMX CTOYHBIX BOJ HauOoJiee CHIIBHO CKa3bIBAaeTCsl HAa (PU3MUECKMX CBOMCTBAX BOIbI
BojloéMa. Bona npruoOperaer okpacky, HENMpUATHBIN (EHOJbHBIM MEAMKAMEHTO3HBIHM 3armax U MpUBKYC,
JIeTIaeTCsl MYTHOM, TTOKpBIBaeTCs (PIryopeciupyromiel mi€HKOW, MEMIaloel eCTECTBEHHOMY TEUSHHIO
OMOJIOTMYECKUX TIPOLIECCOB B BOJOEME, W CTAHOBUTCSI HENMPUIOAHOW IJISi MUThS U XO3SHUCTBEHHO-
OBITOBBIX HYKJ HaceJIeHHs U ISl BOJIOIIOS CKOTA.

JUst K@KI0ro peruoHa MMEIOTCS CBOM CIElM(UUECKUe HMCTOYHHMKU cOpoca M BbIOpOca, CBOM
crielii(pUyUecKue 3arpsi3HUTENM, KOTOpble MOTYT BHOCHTH BECbMa CYILIECTBEHHBI BKJIAA B
MHTETPaIbHBIA TOKCUKOJIOTHYECKUH (hOH.

OOmme TpeOOBaHUS K OXpaHEe MOBEPXHOCTHBIX BOJ OT 3arpsisHeHust uziokeHel B ['OCT
17.1.3.13—86 u np. (cm. mpmiL. 3).
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3.3 OPTAHM3ALIUA KOHTPOJISA KAYECTBA BO/IbI

KoHTponp kauecTBa BOABI JIIOOOT0 THIIA U OTOOP MPOO BOJIBI PETVIAMEHTHPYETCS CTAaHIapTaMU,
IIPUBEIEHHBIMY B IIPUIL. 3.

[TyHKTBI KOHTPOJISI KauecTBa BOJOEMOB U BOJOTOKOB noapasaeistores Ha |, 11, 111 u IV kareropumn.
Kateropuu myHKTOB U UX PACIOI0KEHHE ONPEAEISAIOT B YCTAHOBICHHOM MOPSJIKE C yUETOM KOMILIEKCA
(aKkTOpOB: HAPOJOX03H-CTBEHHOIO 3HAUEHUsSI BOAHOIO 00BEKTA, KauecTBa BO/bI, pa3Mepa U BOIHOCTH
BOJIOTOKA, KOJIMYECTBO JKUTENEH B HACEIEHHOM IIYHKTE U JPYruX (akTOpOB.

ITyHKTBI KOHTpOJISA BKJIIOYAIOT OJMH WJIM HECKOJIBKO CTBOPOB. Cmeop — IONEpPEYHOE CEeYEeHHe
BOJZI0EMA MJIH BOJIOTOKA, B KOTOPOM IPOU3BOAUTCS KOMIUIEKC paboT IS MOTy4YeHUs! JaHHBIX O COCTaBe U
cBoiicTBax Bojpbl. CTBOpPBI YCTAaHABIMBAIOT C YYETOM THIPOMETEOPOIOTHYECKUX M MOP(OIOTHIECKUX
0COOEHHOCTEH BOOEMA MJIM BOJIOTOKA, PACIIONOKEHUSI MCTOYHHKOB 3arpsi3HEHHs, 00bEMa M COCTaBa
cOpachIBaeMbIX CTOYHBIX BOJ, MHTEPECOB BOJOMOJIL30BATENICH B COOTBETCTBUH C MPABUJIAMU OXPaHBI
MOBEPXHOCTHBIX BOJI OT 3arps3HEHUs] CTOYHBIMHU Bojamu. J[Ba u OoJiee CTBOpa yCTaHABIMBAKOTCS Ha
BOJIOTOKAxX MpU HAJIMYUU OPraHM30BAHHOIO cOpOoca CTOYHBIX BOJ, NMPU OTCYTCTBUU OPraHU30BaHHOIO
cOpoca CTOUHBIX BOJ| YCTAHABIIUBAIOT 110 OHOMY cTBOpPY. OJIMH U3 HUX pacrojiaratoT Ha pacCTOSHUM 1
KM BBIIIIE OT UCTOYHHUKA 3arps3HEHMs], BHE 30HBI €0 BIUSHUS, IPYrHe — HIKE UCTOYHHUKA 3arps3HEHUs
('OCT 17.1.3.07—82, P/1 52.24.309).

[Ipu BBIOOpE CTBOpa HUKE MCTOYHMKA 3arps3HEHHS HEOOXOIUMO, YTOOBI OH OBUT PacIiONIOKEH B
MECTE JIOCTaTOYHO ITOJTHOTO CMEIICHHSI CTOYHBIX BOJI C BOJIOW BOJIOTOKA.

[lpy HanMuUuKM TPYNIBI UCTOYHHUKOB 3arpsi3HEHHS] BEPXHHW CTBOP PACIIOJIArarOT BBIIE TIEPBOTO
MCTOYHUKA, HHKHUI — HUKE IIOCIIS/THETO.

I'panully 30HBI 3arpsA3HEHHOCTH (TOM YacTH BOJOEMA, B KOTOPOIM HapyIleHbl HOPMBI KayecTBa
BOJIbI 110 OJJTHOMY WJIM HECKOJIbKMM I10Ka3aTeNsIM) YCTaHABIMBAIOT 10 pa3MepaM MaKCHUMAJIbHOM 30HbI
3arps3HEHHOCTH, onpenenéHHoN pacd€THbM nyTéM cornacHo ['OCT 17.1.1.02 u yroun€HHON mpu
MPOBE/ICHUH 00CIIEIOBAHMS BOIOEMA.

Ha Bomoémax ¢ yMepeHHBIM M 3aMeIUICHHBIM BOJOOOMEHOM OJMH CTBOpP YCTAQHABIMBAIOT B HE
TMIOZIBEPKEHHOW 3arpsi3HEHUIO YacTH BOIOEMA, IPYTOoH COBMEIAIOT CO CTBOPOM COpOca CTOYHBIX BOJ,
OCTaJIbHbIE CTBOPBI MPOXOJAT MapajiebHO, 10 00€ CTOPOHBI OT CTBOpa cOpoca CTOYHBIX BOA (HE
MeHee JIByX — Ha paccTtostHuM 0,5 KM HIKe MecTa cOpoca CTOYHBIX BOJI M HEMOCPEACTBEHHO Iepe[
MecToM cOpoca).

IIpu BBIOOpE TOYHOrO MecTa OTOOpa HEOOXOAMMO, YTOOBI Mpoba ObLIa penpe3eHTATHBHOMN
(amexBaTHOI BOAHOMY OOBEKTY B JAaHHOM MECTE), T.€. BOJIa I0JDKHA ObITh 0TOOpaHa B CTBOPE MOJHOTO
CMEILICHUS M0 BEPTUKATBHOMY U FTOPU30HTAIEHOMY IPO(UIISM.

Bcee npennonaraembie Mecta oTOOpa Ha BOJHOM OOBEKTE JOJDKHBI ObITh M3y4YEHbI HA MPEIMET
OJTHOPOJTHOCTH TIO TIONIEPEYHOMY CEUEHHIO B MeCTe 0TOOpa Mpo0. ITO OCYIIECTBISIETCS MyTEM 0TOOpa
npo0 uepe3 MHTEPBAIBI 10 TONEPEYHOMY CEUCHHIO Ha Pa3IMYHBIX TIIyOMHAX B COOTBETCTBHH C
pekoMmeHmanusaMu  MekayHapoaHoi — Oprammsammn ['CMOC/BOJA - GEMS/W.92. 1
«GEMS/WATER. Operational Guide. Third Edition (1990)».

CTaHIIMM MOHUTOPHMHTA KayecTBa BOJIbI CIEAYeT pa3MellaTh B MECTaX, B KOTOPBIX MPOU3BOUTCS
U3MEpPEHHE PEYHOro CTOKa (Ha TUAPOJOTMYECKHX IOCTaX WM BOIM3M HUX, B TOYKaxX, IJe He
MPOUCXOJUT 3HAYUTEIBHOTO M3MEHEHHs] PEYHOIr0 CTOKa), YTOOBI MMETh JIJaHHBIE O PAcXoje BOJBI U
BO3MOYKHOCTh PAacCudTaTh MacCy CTOKa pa3MYHBIX OIpPEACIIEMbIX BelecTB. VHOrma MOXKHO
MPOM3BECTH PACUYET CTOKA KOCBEHHO, YUMTHIBAS JaHHBIC JBYX WIH 0oJiee BOAOMEPHBIX CTAHIWH, W
MIPOBECTH TIOJICBBIE HCCIICIOBAHUSI.

Mecto otbopa mpo0 MOKHO OBITH JTOCTYMHO IpPU JIFOOBIX MOTOIHBIX YCIIOBUSIX, OCOOEHHO B
paifoHax ¢ CypOBBIMHU KJIMMAaTHYECKUMHU YCTIOBHSAMH.
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Ilockonbky oTOOpaHHass mpo0Oa BOABI COAEPXKUT IO COXPAHHOCTH TPH THUIA M3y4aeMbIX
nokaszaresneil: 1) KoHcepBaTHBHBIE, JUIMTEIBHO COXpaHSAIOUIMECs (XJIOpuabl, CcyibdaTsl U T.A4.); 2) HE
KOHCEPBATHBHBIE, COXPAHSIOLIMECS] OIPAHUUEHHOE BpeMsl (OMOTeHHbIE JIEMEHThI, HOHbI METAIIOB); 3)
He coxpanstommecs (BIIK, kucrmopon u T.1.), Mecro oTOopa mpo0 HE JOKHO OBITh CIMIIKOM
yIanEHHBIM OT J1ab0opaTopuu, B KOTOPOHM MPOW3BOAMTCS aHau3. Bpemsi 1ocTaBku MpoObl HE JTOIKHO
IIPEBBIIATH 24 4yacoB JJIs IEPBBIX JBYX TUIIOB I0KA3aTEIEH.

[Ipu BBIOOpE MecTa OTOOpa ClienyeT YAeNATh BHUMaHHE BOIpocaM Oe30MacHOCTH, T.e. O0TOOp
po0 He JIOJKEH ObITh CONPSHKEH C PUCKOM IS )KU3HU.

Ot0op mpob nogepxHocmubIX 600 Cywi U OYUWEHHBIX CMOYHBIX 600 PErIaAMEHTHPYETCS
HOPMaTUBHOTEXHUUYECKUM TOKyMEeHTOM P 52.24.353-94 ot 1995-10-01.

3anaun 0T60pa Npod ONpPENENAI0T COEPIKaHUE CIETYIOIIMX ITPOrpaMM:

1) npoepammvl KoHmMpoONA Kauyecmea BKIIOYAIOT KOHTPOJb KOHIICHTPALIMK BEIIECTB M XapaKTEPUCTHK
COCTaBa U CBOMCTB BOJIbI Ha COOTBETCTBUE NPENEIBHO A0NMycTHUMbIM KoHuUeHTpauusMm (1K)
3arps3HAIOIIMX BEIIECTB U (WJIM) AOMYCTUMBIM HOpMaM cOpocoB. Takue mporpammbl yaiie BCEro
UCIIOJIB3YIOTCS CITyKOaMH IOCYIapCTBEHHOTI'O KOHTPOJISL U HAJ30Pa;

2) npoepammel XapakmepucmuKyu Kayecmeda BKIIFOYAIOT OIpE/CliCHHE 3HAYCHUIl psia MapaMeTpoB 3a
JaHHbIA Tepuosl BpeMeHHu. [IporpamMmbl MOryT OBbITH SMHU30JUYECKMMH, PACCUUTAHHBIMM Ha
KOHKPETHOE HCCJIEJOBaHMUE, KPAaTKOCPOUYHBIMH (IJIs1 PEIKUX, HO CHCTEMAaTHYECKUX HAOIIOJCHU) U
JI0JITOCPOYHBIMU (JIIs1 CUCTEMAaTUYECKUX PeryJsipHbIX HabmoeHuit). KparkocpouHsle 1 J0IT0CpoYHbIe
MPOTPaMMBI TaK¥Ke HMEIOT HCCIIE/IOBATEITLCKUIM XapaxkTep u SIBJISIFOTCSI
OCHOBOH OLIEHKM COCTOSIHUSI M3y4aeMoro oObekra. OJHOM U3 JOJITOCPOYHBIX MPOrpamMm SIBIISETCS
l'ocynapcrBenHascimyx0a HabmroneHuid 3a 3arpssHeHueM npupoaHoit cpersl (I'CIT) denepanbHoi
ciyx0b1 Poccru 110 THIpOMETeopoIoTiy 1 MOHUTOPUHTY OKpYsKatorei cpezsl (Pocruapomera);

3) npoepammel  uccredosanus npuuuM  3a2psi3HeHUs. HAIPABJICHbI HA ONpPECICHHE HCTOYHUKOB
3arps3HEeHUs], KOHUEHTpaIUi 3arpsA3HsIONMX BEIECTB U UX MTOBEJICHUS B BOJTHOM OOBEKTE.

Bce BuIpl mporpaMm JIOJDKHBI BKJTIOYATh YCTAHOBJIGHHE IEPEUHs XapaKTEpHBIX apaMeTpoB,
METOJIOB MX aHajM3a M IMporpaMMy oTOOpa MmpoO (BKIIOYAIOIIYIO YCTaHOBJIEHHE MECTOHAXOXKICHUS
MMyHKTOB OTOOpa Mpo0, MePUOAMYHOCTh 0TOOpa Mpod, BUABI P00, CrocoOkl 0TOOpa, YCTPOUCTBA JIJIs
0TOOpa, crrIocoOb1 00padOTKU MPOO).

KauecTBO BOIBI B BOAHBIX OOBEKTAX PEIKO OBIBACT TOCTOSIHHBIM BO BPEMEHH, OHO TMOJBEP)KEHO
n3MeHeHusIM. Yem Oosiblliee KOJIMYECTBO MPOO HCMONB30BAJIOCH JUISL ONpeNesieHUs 3HaueHHH
MapaMeTpoB, TEM yXKe OyAyT Ipenenbl BO3MOXKHBIX Pa3iIMIuil MEXIy HAONIOIaeMbIMU M UCTHHHBIMA
3HAYCHUSIMU.

HemnocTostHCTBO KayecTBa BOZIBI OOYCIOBJIEHO KOJIMUYECTBEHHBIMU H3MEHEHHSMH KOHIIEHTPAIMU
BEILIECTB, MOCTYMAIOMINX B BOJHbIA 00BEKT. Takue U3MEHEHHs: MOTYT ObITh BbI3BaHbI €CTECTBEHHBIMU
NPUYUHAMH WK SBISATBCS PE3yJIbTaTOM JIESTEIbHOCTH YElIOBEKa, MOT'YT HOCHTh LMKIWYECKUH WU
CITy4ailHbIN XapakTep.

Ecim m3MeHeHust HOCST IUKIIMIECKHIHA XapakTep ¥ 0TOOp MPo0d MPOU3BOAMUTCS TAKKE IIUKIHMIHO, TO
MOYKHO OIIEHUTB TPOHM3O0IIE/IIINE 32 UK U3MEHEHHSI Ka4eCTBa BOJIBI.

Jlis  ycraHOBNIEHHWST 4YacTOThl OTOOpa TPo0 HEOOXOAMMBI TpEABAPUTEIBHBIC WCCIICIOBAHUS,
BKJTIOYAIOIIME Ha TIEPBOM ATane coop nHpopMaimu 060 BeeX BIUSIONIMX HAa Ka4eCTBO BOJbI (PakToOpax,
a TaKke 0 TpeOOBAHUSX, IPEABIBIIIEMBIX K KQUeCTBY BOJIbI B JAHHOM MecTe. Eci coOpaHHbIX JaHHBIX
HEJIOCTaTOYHO, MPOBOSAT UCCIIEIOBAHHUE, TTOJTHAS CXEMa KOTOPOT'0 BBITJISUT CIIETYIOIIUM 00pa3oM:

1) exxeHenenbHbINM 0TOOP MPOO B TEUECHHE TOJIA;
2) eXeTHEBHbI 0TOOp MPOO HEMPEPHIBHO B TCUCHHE HEICTH KAKIYIO 13-10 Henemo (JeThipe neproaa
oTOOpa B TEUEHHE TO/1);
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3) oTbop mMpob KaKAblii 4ac B TCUCHHUE CYTOK C MEPHOTMYHOCTBIO 13 Hemenb (YeThipe mepHoja B
TeYeHHE Toja, 24 poOkI 3a NIepron);

4) ot6op mpobd KaKible YeThIPE Yaca B TEUCHHE HEIECIH C MEPHOTUYHOCTRIO 13 Hemenb (42 mpoOsl 3a
MepUo).

Hcronb3ys yKa3aHHYIO BBIIIE CXEMY, IIPUCIOCOOIEHHYIO K MECTHBIM YCJIOBUSIM, MOKHO TTOJTyYHTh
pa3sHOOOpa3HbIE CTaTUCTUYECKUE XapAaKTEPUCTUKU IOA0BBIX, KBAPTAJIbHBIX, €KEIHEBHBIX U MECSUHBIX
pactipenenenuil. IlpemiokeHHble BapUaHThl HCCIEIOBAaHMS PEKOMEHIYIOTCA JUIl PEK, KOTOpbIE
MOJIBEPKEHBI HAOOJIBIINM H3MEHEHHUSIM.

Jlns o3ep pEeKOMEHIYIOTCS CJEAYIOLMe BapUaHThl MPEIBAPUTENILHOTO HCCIEIOBAHUS: ST
MOCNE0BaTebHBIX JHEH B caMmoe TEIUIOe BpeMs rofa; IATh MOCIeNOBaTelIbHBIX JHEH Kaxkable 13
HEJIelb.

Eciu mpenBapuTenbHOE HMCCIEIOBaHME N0 KaKOH-TMOO NPUYMHE HE TPOU3BOAUTCS, MOYKHO
IIPUHATH JJIs1 IEPBOrO rojia HaOJIIOAEHUH CIEAYIOLLYI0 YacTOTy O0TOOpa Mpo0d: Juis peK — KaKIble JBE
HEJIEH; IS 03€p — KayK/bIe JIBa MECSILIA; /ISl [TOI3EMHBIX BOJl — Ka)KIbIe TPU MeCSLIA.

B I'ocynapctBenHoi ciryx0e HaOIIOICHUH 3a 3arpsiI3HEHHEM ITOBEPXHOCTHBIX BOJ] 4acTOTa 0TOOpa
Y BUJBI NIPOTPAMM CBSI3aHbI C KATETOPUYHOCTBIO IyHKTa KOHTpoJisi. B cootBercTBUM ¢ PJ[ 52.24.309
KaTeropHuIo MMyHKTa KOHTPOJISL OIPEISISIOT ¢ YYETOM KOMITIeKca (pakTopoB.

Ilynkmol konmpons kamezopuu 1 pacnoioxeHsl Ha cpeanux, 6onpmmx (mo 'OCT 17.1.1.02)
BOJIOEMAX HJIM BOJIOTOKAX, MMEIOIIMX BaKHOE HAPOTHOXO3S5IMCTBEHHOE 3HAUYEHHE B:

— paiioHax ropoJioB C HACEIEHUEM CBBILIE | MITH. )KUTENEH;

— MeCTax HepecTa ¥ 3MMOBbsI 0CO00 IIEHHBIX BUJIOB IPOMBICIIOBBIX OPTaHU3MOB,

— palioHax TIOBTOPSIOIINXCS aBAPHUHBIX COPOCOB 3arpsi3HSIONIMX BEIICCTB M 3aMOPHBIX SIBICHHIN
Cpelly BOJHBIX OPTaHU3MOB;

— palioHax OpraHNU30BaHHOTO COPOCA CTOYHBIX BOJI MPH BBICOKOM 3arpsi3HEHHOCTH BOJIBL.

JlonyckaeTcs pacnonaraTh ITyHKTbI KOHTPOJIS KaTeropuu 1 Ha ManbIX BOJOEMAx M BOJOTOKax. B
MYHKTaX KaTteropuu 1 HaOMoeH!s IO THAPOXUMUYECKUM U THPOTIOTHYECKUM ITOKa3aTeNsIM MPOBOJIAT:
— ©XKETHEBHO B TIEPBOM I10CTI€ BBIMTYCKa CTOYHBIX BOJI CTBOpE (110 COKpaiéHHoi nmporpamme 1). Kpome
TOr0, OTOMPAIOT MPOOy BOJBI B 00bEME HE MEHEe S5 J1 JJIsl XpaHEHUs B TeUEHHE IATH CYTOK Ha Cirydail
HEOOXOMMOCTH MPOBEACHUS TMIPOXUMHUYECKOTO aHAIN3a MPH YPE3BBbIYANHBIX CUTYaAIUAX (3aMOpPHbBIE
SIBJICHUS1, TUOEIb PBIObI U T.]1.);

— eXeJIeKaIHO (10 COKPAIIEHHOM Mporpamme 2);

— eXeMeCsS4HO (TI0 COKpaIIEHHOM rporpamme 3);

— B OCHOBHBIE (ha3bl BOJHOTO pexHMa (M0 00s3aTeNbHON MPOrpamMe).
Ilynkmvl  Kowmponsa kKame2opuu 2 PpaclojaratoTcs Ha BOAOEMax U
BOJIOTOKAX:

— B paiioHax ropo1oB ¢ HacesreHueM ot 0,5 1o 1,0 MiH. xuTenei;

— B MECTaX HEPeCTa 1 3MMOBbBSI LIEHHBIX BUIOB ITPOMBICTIOBBIX OPTaHU3MOB;
— Ha BaKHBIX JUT pIOHOTO X03s1HCTBa MPEAIUIOTHHHBIX Y4acTKaX pek;

— B MecCTax OpraHM30BaHHOIO cOpoca JAPEHAKHBIX CTOYHBIX BOJA C OpPOLIAEMBIX TEPPUTOPUH U
IIPOMBIIUIEHHBIX CTOYHBIX BOJ;

— IIPY NIEPECEYEHUH PEKaMU I'OCYIapCTBEHHOM IPaHHUIIbI;

— B PaliOHAaxX CO CPEAHEN 3arpsI3HEHHOCTBIO BOJIBL.

B nyHkTax kareropun 2 HaOIOAEHHS MO THIPOXUMHUYECKUM U THUAPOJIOTHUYECKUM I1OKAa3aTessiM

MIPOBOJSAT:

— ©XKETHEBHO (BU3YaJIbHBIE HAOIIOICHN);

- eXeneKaaHo (o CoKpamEéHHoM mporpamme 1);
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— eXKeMeCsIHO (TI0 COKpaIEHHOM TTporpaMme 3);

— B OCHOBHBIC dbazbl BOJTHOTO pexuMa (o 00s13aTebHON porpamme).

I lynkmoi konmponsa kamezopuu 3 pacnioynararoT Ha BOZ0EMax U BOJOTOKAX:

— B paiioHax ropozioB ¢ HacejaeHueM MeHee 0,6 MITH. JKUTenel;

— Ha 3aMbIKAIOLINX Y4acTKaxX OOJIBIINX U CPEIHUX PEK;

— B YCTBSIX 3arpsI3HEHHBIX TIPUTOKOB OOJIBIINX PEK U BOJOEMOB;

— B paifoHaX OpPraHU30BaHHOTO COpPOCa CTOYHBIX BOJI P HU3KOM 3arpsi3HEHHOCTH BOBI.
B nynkrax kareropuu 3 HaOMrOAEHHSA MO THIPOXUMHUYECKUM U THUAPOJIOTHYECKUM IOKA3aTesiM
MIPOBOJAT:

— eXeMeCsIYHO (10 COKpallleHHOM mporpamme 3);

— B OCHOBHBIE (ha3bl BOJHOTO pexkuma (110 00s13aTeIbHOM IporpaMme).

Ilynkmer kamezopuu 4 pacrioyaraloT Ha HE3arpsA3HEHHBIX y4acTKaxX BOJOEMOB U BOJIOTOKOB, a
TaKKe Ha BOJOEMAX U BOJOTOKAX, PACIOIOKEHHBIX HA TEPPUTOPUN TOCYIAPCTBEHHBIX 3alI0BETHUKOB U
TIPUPOIHBIX HAIIMOHATBHBIX MMAPKOB, SBISTIONIMXCS YHUKATBHBIMU PUPOIHBIMU 00Pa30BAHUSIMH.

B mynkrax xareropuu 4 HaOMIOACHUS MO THIPOXUMHUYECKHM U THIPOJIOTUUYECKHM MOKAa3aTessiM
MIPOBOST B OCHOBHBIE (ha3bl BOAHOTO peKUMA (10 00sI3aTENILHOM MIPOrpamMme).

HaOGmronenus o o6s3aTenbHOIM porpamMme Ha OOJBIIIMHCTBE BOJOTOKOB MIPOBOAT CEMb pa3 B TO:
BO BpeMs MOJIOBO/bS — Ha MOABbEME, MUKE U CIIa/e; BO BpeMs JIETHEH MeXeHH — MpPU HauMEHbIIEM
pacxofie W TMpU MPOXOXKICHUH JOXKIIEBOTO MAaBOJKA; OCEHBIO IEpe/ JIEJOCTaBOM; BO BpeMs 3MMHEH
MEKEHH.

Ha otnenbHbIX BOAOTOKAX MEPUOIMYHOCTH HAONIONEHUM MO 00s3aTelnbHON MPOrpaMMe MOXKET
UMETh CBOM OCOOCHHOCTH, CBSI3aHHBIE C BOJTHBIM PEKIMOM Ha!

— BOAOTOKAxX C JUTMTENBHBIM (OoJiee Mecsila) MOJIOBOJBEM YMCIIO HAOJOACHHI YBEINYMBACTCS 0
BOCBMHU B T0J1 (ITpoObI OTOMPAIOT HA MOIbEME, NTHMKE, B HAYAJIE U KOHIIE CIIaja MOJIOBO/IBS);

— BOJIOTOKAX C YCTOWYMBOMW JIETHEH MEXEHBIO, IJIeé OCEHHHMI MOABEM BOIBI BHIpaKEH Clabo, YUCIIO
HaOJTI01eHNUI CHUKAETCsI JI0 MSITH — LLIECTH B TOJ;

— BPEMEHHBIX BOAOTOKAX YHCIIO HAOIIOICHUI CHUXKAETCS JI0 TPEX — YETBIPEX B IOJ;

— BOJIOTOKAX, XapaKTEPHU3YIOILUXCS MTaBOAOYHBIM PEKUMOM B TEUEHHE BCETO oJia, YUCIIO HAOIOAEHUN
JIOJDKHO OBITH HE MEHEE BOCEMH;

— BOJIOTOKAX, PacIoJIOKEHHBIX B TOPHBIX paiioHaX, YMCIIO HAOMIOIEHUI MOXKET KosiebaThest oT 4 1o 11
U ONPENENSAETCS TUIIOM BOJIOTOKA.

B 3aBucumocTH 0 BeNWYMH THUAPOOMONOTHYECKUX M MHUKPOOHONOTMYECKUX TOKa3aTesen
BBIJIEIISIOT IIECTh KJIACCOB Ka4eCTBA BOJIBI:

| — oueHb UnCThIE;

Il yncrnie;

Il — ymepeHHO 3arps3HEHHBIE;

IV — 3arpsi3HEHHBIE;

V —1ps3HBbIE;

VIxnacc — o4eHb Tpsi3HBIE.

3.4 OTBOP ITPOBb BOJbI

Oomme TpeboBaHUS K 0TOOPY MPod BOJIKI Jroboro tuma pernamentupyrores [OCT P 51597-2000.
IIpoba 600bi — onpenenéHHbli 00bEM BOIBI, OTOOPAHHBINA I UCCIIETOBAHUS €€ COCTaBa U CBOWCTB.
Llenv ombopa npo6 - MoydeHne JUCKPETHON MPOOBI, OTPAKAIOIICH Ka4eCTBO MCCIEIYEeMON BOIBI.
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OT60p poO MPOBOST IS

1) wuccnenoBaHMs KauecTBa BOBI ISl IPUHATHS KOPPEKTUPYIOLIMX MEp NPH OOHAPY)KESHUH H3MCHEHHUIA
KPaTKOBPEMEHHOTO XapaKTepa;

2) WICCIIeZIOBaHMs KaueCcTBa BOJIbI TSl YCTAaHOBJICHHS IOJITOCPOYHOT0 XapakTepa,

3) ompezeNieHHs COCTaBa W CBOMCTB BOJIBI IO TIOKA3aTessiM, PErJIAMEHTUPOBAHHBIM B HOPMATHBHBIX
JOKYMEHTax;

4) uneHTH(UKAIMA KCTOYHUKOB 3arpsi3HEHUSI BOJTHOTO OOBEKTA.

3.4.1 TUIIbI OTEMPAEMBIX ITPOB

1. Toueunas npoba 600wl - Ipoda BOJIBI, MOTyYaeMasi OJHOKPATHBIM OTOOPOM HE0OXO0IUMOTO
0o0bEéMa BOJBI B TOUKe OTOOpa mpod. OOmacTb MpUMEHEHUs: MOTOK BOJbI HEOAHOPOJICH; 3HAUYEHHUS
OIpeessieMbIX TMOKa3aTeield He MOCTOSHHBI, UCIOIb30BAaHHE COCTAaBHOM MpPOOBI JIENaeT HESICHBIMU
pa3nuuus MEKAY OTIACTIbHBIMU MPOOAMU; TIPU UCCIIEOBAHIUHM BO3MOYKHOTO HATMYHSI 3arPsS3HEHUS WK
s OTIpeIeIICHUSI BpPEMEHU ero HOSIBJICHMUS, a TaKXKe npu IPOBE/ICHUU
OOIIMPHOM MporpaMmMbl oToopa mpod. Todyeunsie MPOOBI MPEANOUYTUTENBHEE, €CIH 11e€Th MPOTrPaMMBbl
orOopa mpod — OICHUTh Ka4eCTBO BOJBI 10 OTHOMICHHIO K HopMartmBaM conepxkanus (I1K)
IoKaszaresnell B BOJIE, YCTAHOBJIEHHBIX B HOPMATHBHBIX JOKYMEHTAaX, a TAK)K€ PEKOMEHIYETCS IS
OTIpe/ieNIeHHs] HEYCTONYMBBIX MOKa3aTeNel (KOHIEHTPAlUsl pacTBOPEHHBIX Ta30B, OCTATOYHOIO XJIOPa,
PacTBOPUMBIX CYNIb(MUI0B U Ip.)

2. Ilepuoouueckue npoowi:

* BpeMs3aBUCHINKE: 32 PUKCUPOBAHHOE BpeMsl (HCIOJIBb3Ysl YCTPOMCTBO OTCUYETA BpEMEHH Havyaa
U OKOHYaHM s0TOOpa) B Kaxayl0 €EMKOCTb [yl OTOOpa MpoO oTOMpaercss OJUH U TOT Ke
YCTaHOBJICHHBII 00BEM (TIPOOBI OTOMPAIOT B OJTHY MM OoJiee EMKOCTEN ).

* TIOTOKO3aBHCSINIHE: MPOOBI PA3TMYHBIX 00BEMOB OEpyTCs 32 TIOCTOSHHBIC HHTEPBAJIBI BPEMEHH,
00BEM 3aBHCHUT OT MOTOKA (METOJ OTOOpa MPUMEHSIOT, €CIM U3MEHEHHS B COCTaBE BO/BI U CKOPOCTb
MIOTOKA HE B3aMOCBSI3aHbI);

*  00bEMO3aBUCSIINE: JUIS KaXKIOH eTMHUIIBI 00bEMA MOTOKA BOJIbI IPpoOa OepETCsl HE3aBUCUMO OT
BpeMeHH (MeToJ] O0TOOpa NPUMEHSIOT, €CIIM M3MEHEHHMsS B COCTaBe BOJAbI M CKOPOCTh IOTOKA HE
B3aUMOCBSI3aHBI).

3. Henpepuignulii omoop.

* IIpU MOCTOSIHHOM CKOPOCTH IMOTOKA: MPOObI O3BOJISIIOT MOJIYYUTh BCE CBEJCHUS O MOKA3aTeNsIX
BOJIbI 32 MIEPUO]T 0TOOpa MPod, HO BO MHOTHX ClTydasx He o0ecrieunBaroT HH(opMalyeil o pa3numsx B
KOHLIEHTpALUAX ONPENEISIEMbIX ITOKA3aTENEH;

* MPU HEMOCTOSHHOW CKOPOCTH IMOTOKA: MPOOBI OTOMPAIOT MPOINOPLMOHAIBHO MOTOKY BOJBL
MeTo/ NCTIONB3YIOT MPHU ONpeIeTIeHHH cocTaBa 00JbIIOro 00bEMa Bo/Ibl. ITO HauboJIee TOUHBIM METO
oTOopa Mmpo0 MPOTOYHOM BOABLECIH CKOPOCTh MOTOKA M KOHLIEHTpAlUs ONpeJessieMbIX MoKa3zaTeNei
M3MEHSIOTCS 3HAUYUTENBHO.

4. Omobop npob cepusimu.

* mpoObl TITyOMHHOTO NpoduMis: cepusi Mpod BOIbI, OTOOPAHHBIX HAa PA3IMYHBIX ITTyOMHAX
HCCIIeTyeMOi BOJIbl B KOHKPETHOM MECTE;

* mpoObl MpoduiIs IUIOMIAAX: cepusi MpoO BOJBI, OTOOPAHHBIX Ha OIpPEAENEHHONW TiTyOMHE
HCCIIEyeMOM BOJBI B PA3JIMUHBIX MECTAX.

5. Cocmasnas npoba — nBe niu 0osee Mpod BOABI WM WX YacTeH, CMEIIMBAEMBbIX B 3aJJaHHBIX
nponopiusix. MoxxkeT ObITh MOMy4YeHa BPYUHYIO WJIM aBTOMATHUECKH HE3aBUCHMO OT MeToja oTOopa
mpo0 (HampuMep, HEMPEPHIBHO B3ATHIE MPOOBI MOTYT OBITH COEAMHEHBI BMECTE IUISA TOTYYSHUS
cocTaBHbIX MP00). CocTaBHBIE TPOOBI MPUMEHSIOT B CITy4asix, KOraa TpeOyIoTcs yCpeIHEHHbIE TaHHbIE
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0 COCTaBE BOJIBI.
6. IIpobwvr bGomvuwoeo 06véma — 31O MPOOBI 00BEMOM OT 50 1M° 10 HECKOIBKUX KyOHUYeCKHX

METPOB.

3.4.2 BUJbl MPOB U BU1bl OTBOPA ITPOb

IIpu uccnenoBaHuu KadyecTBa BOAbI HEOOXOAMMBI JJaHHBIE O KOHIIEHTPALMU BELIECTB B Ipolax,
OTOOpaHHBIX B ONpPEAEIEHHOM MECT€ WM B TEUYEHHE ONpelelEHHOI0 IpPOMEKYyTKa BpeMeHu. B
3aBHCUMOCTH OT 3TOIO Pa3IMYalOT IPOCTYIO (TOYEUHYI0, €JUHUYHYIO, Pa3OBYK) M CMEIIaHHYIO
(0ObeAMHEHHYIO, COCTABHYIO, CPEJIHIO0) MPOOBI.

Ilpocmas npoba xapakTepu3yeT COCTaB BOJABI B JaHHOE BpeMs B JaHHOM Mmecte. E€ momyuarot
OZTHOKpAaTHBIM 0TOOPOM TpedyeMoro Koam4yecTBa Bobl. [IpocThie poObI UCTIONB3YIOT B TEX CIIyYasX,
KOT/Ia BOJIa HEOIHOPO/IHA, 3HAYECHHS IapaMETPOB HEMOCTOSHHBI M MPUMEHEHHWE CMEIIaHHOH MpoObI
CTUPACT Pa3UuUsi MEXKAY OTICIBHBIMH MpoOaMy BCJEICTBHE PEAKLWi BEIIECTB JIPYT C APYTOM.
IIpoctble mpoOBI  HEOOXOAMMBI AJIsI  ONpPENETCHHS COAEPXKAHUS HECTOMKUX KOMIIOHEHTOB
(pacTBOpEHHBIE Ta3bl, PACTBOPEHHBIE CYIb(GUIIBI U T.J1.).

Cmewannas npoba XapakTepu3yeT CpeJHUI COCTaB BOJIbI 3a OIPEe/IeNIEHHBII IPOMEKYTOK BPEMEHU
B onpenenéHHoM o0béme. EE momywaroT cMelmMBaHHMEM HPOCTBIX IPOO, B3ATHIX OJHOBPEMEHHO B
pa3IMUHBIX MECTaX BOJHOIO 0OBEKTa (yCpelHEeHHe Mo 00bEMY) WM B OJHOM U TOM K€ MECTE 4epes3
onpenieNiéHHbIe POMEXYTKH BpeMeHH (yCpeTHEHHEe MO BpeMeHH). B ciydae HE0OXOAMMOCTH MOXKHO
0TOOpaTh MPOOY, YCPEAHEHHYIO 110 MECTY ¥ BPEMEHH.

CwmenranHyro po0y 0OBIMHO MOTY4Yal0T CMEIIMBAaHUEM PABHBIX 00BEMOB P00, OTOOPAHHBIX Yepes3
paBHBIE MPOMEXYTKHM BPEMEHH. DTOT CHOCOO MPUIOJEH TOJNBKO B TOM CIIydae, €ClIM BCE TOUKU
HCCJIEyEMOI0 BOJTHOIO OOBEKTa PaBHOLICHHBI MIIM €CIIM B MecTe O0TOOpa Mpo0 MOCTOSHHBIA pacxof
BO/IBL.

Ecian 310 ycnoBue HE BBINOJHSETCS, TO TOTOBAT CPEIHION IPONOPLUOHAIBHYIO Mpo0y H3
pa3IuUHBIX 00BEMOB MTPOO, B3ATHIX UYepe3 paBHbIE HHTEPBAJIbl BPEMEHH, WIH U3 PaBHBIX 00BEMOB MPO0,
B3ATBIX 4YEpe3 pas3lIMuHble HWHTEPBAJbl BPEMEHHM TakUM 00pa3oM, 4TOObl O0OBEM WM YUCIO IMPOO
COOTBETCTBOBAJIM PACXO/Ty BOABI B TAHHOM MECTE.

Cwmemrannass mpoba TeM TOYHEE, YEeM MEHBIIe WHTEPBAIBI MEXIY OTIEIBHO B3SITHIMH
COCTaBJLIIOLIMMH €€ MpoOaMy; HAWTYYIIUH pe3yJIbTaT MOXKHO IMOJYYUTh NPH aBTOMATH3MPOBAHHOM
HEeTIpepbIBHOM 0TOOpE Mpoo.

CmemanHyto mpoOy He peKOMEeHIyeTcsi oTOMpath 3a nepuoj 6onee cytok. [Ipu Heo6xoaumMocTu
JUTUTENTBHOTO XpaHEeHHs Mpo0y cIeAyeT KOHCEPBUPOBATb.

CwmemtanHyto mpoOy He clieqyeT HNPUMEHSATb Ul ONpereieHHs KOMIIOHEHTOB M XapaKTepHCTHK
BOJIBI, JIETKO TIO/IBEPTAONINXCS W3MEHEHHsIM (pacTBOpEHHBIC Tasbl, pH u T.1.). DTH onpeneneHus
JIeNIaloT B KaX/I0M cocTaBisitoleld mpoOsl oTienbHOo. CMelaHHyo po0y Hemb3sl COCTABISITH U B TOM
CclTy4ae, €CJI COCTaB BOAbI U3MEHSIETCSI BO BPEMEHHU.

JInsi MOHHMTOpHHTA Ka4ecTBa BOJIBI OOBIYHO HCIIONB3YIOTCS CEPUHM TPOCTHIX MPOO, HO MOXKHO
UCIIOJIb30BaTh M CMellaHHble MpoObl. OO0BEM oTOMpaeMoOil HpoObI 3aBUCUT OT BUJA W YHCIA
OmpeieNiieMbIX KOMIOHEHTOB, WX KOHIIEHTPAMM B BOJHOM OOBEKTE, NPHUMEHSEMOTo MeETo/a
onperneneHus. sl MOBEPXHOCTHBIX BOJ 3TOT 00BEM 00bIUHO coctapisieT 1.. .5 j1. B 3aBucuMocTH OT
BHUJ1a BOJJHOTO 00BEKTa OTOOP MPOO BOBI MOKET OBITh CIIETYFOIIIIM:

- U3 OTKPBITOI'O BOJOEMA;

- U3 OTKPBITOTO BOJIOTOKA;

- U3 TpyOOIpOBO/IA;
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- aTMOC(EpHBIX OCAJIKOB,

- OJI3EMHBIX BOJI.

Kaxnpiit Bun orbopa mpobd nmeer cBou ocodeHHocTH. Hanbosee 4acTo MCIoab3yIoT EpBhIE J1Ba
BUJa 0TOOpA Mpo0.

[Tpu orGope mpod OYMIIEHHBIX CTOYHBIX BOJ HEOOXOIMMO CTPEMHUTHCS K OTOOpPY NpoOBI HE B
TpyOOIpOBOIaX U KOJO/IIAX, a MPSIMO B BOJHOM OOBEKTE B MECTE BBITYCKa. B 3aBHCMMOCTH OT BpeMeHH
0TOOpP TPOO MOXKET OBITh IEPUOMICSCKIM, PETYJISIPHBIM, HEPETYJSIPHBIM.

Ilpu nepuoouueckom ombope TPOOBI OTOMPAIOT B ONPEACIEHHBIC MPOMEXKYTKH BpEeMEHH (C
UCIIOJIb30BaHIEM XPOHOMETPA).

Pezynspuviti ombop mpo0d TPOBOAAT C IENBIO TONYYeHHUsT WH(DOPMAIMKA O TPOCTPAHCTBEHHO-
BPEMEHHBIX XapaKTEPUCTHKAX COCTaBa U CBOMCTB BOJIBI.

Hepeeynapuoiii omboop mpoO TPOBOIAT MPHU HEOOXOAMMOCTH OMPEICNICHUS BO3MOMKHBIX WIH
OXXHIAEMbIX W3MEHEHUH XapaKTEPUCTUK COCTaBa W CBOWCTB BOABI (IIPU aBapUMHBIX CHUTYalUsX,
3aJIMOBBIX BBIOPOCAX 3aTrPSI3HSIOMINX BEIECTB H T.]1.).

3.4.3 CIIOCOBbI OTBOPA. YCTPOMCTBA J1J151 OTBOPA ITPOE BO/IbI

Bri0op TexHHUYECKHX CpEACTB IpU OTOOpe Mpod OmpenenseTcss MECTHBIMH YCIOBUAMHU. YacTo
MIPUMEHSIETCS 0moOop npob ¢ mocmos. Takoil 0TOOp UMeeT CBOM IUTIOCH U MUHYCHL. K MocTam 0ObIYHO
MMEEeTCS XOPOIUI JTOCTYI, MOKHO TOYHO ONPEACIUTh MECTO B3STHUS MPOOBI, KOHTPOJIMPOBATH TOUKY
0TOOpa Kak 1Mo BEPTHUKAIIM, TaK M MO TOPH30HTAIH, MOKHO O€30IacHO MPOU3BOAUTH OTOOP MPOO Ipu
TFOOBIX TIOTOAHBIX YCIIOBUSIX W TP JIFOOOM COCTOSIHMHM IMOTOKA. HeynoOcTBa CBsi3aHBI C JABM)KEHHUEM
JIOPOXHOTO TPAHCIIOPTA, a TAKXKE CYJIOB TI0 PEKE.

Omobéop npob ¢ cyoos sBIsieTcs THOKOW (opmoil oTdopa TpoO, MOCKOIBKY MOXKET OBITh
OCYIIECTBIIEH B JIFOOOI TOYKE MPOJOIBHOTO WM MOMEPEUHOro ceueHus peku. OnHako HeoOXOIuMO
TOYHO MPUBS3aTh TOUKY O0TOOpa Mpod K Ha3eMHBIM opHeHTHpaM. Heo0xonaumMo yOoeauThesl, 9To CYIHO
HE HAPYIIIIIO TOHHBIE OTJIOKEHHS M OHH HE TIOTallK B TIPOOY.

Henocrarounast MaH€BpEeHHOCTh Cy[HAa KOMIICHCHPYETCSI MEHBIIIMM YHCIIOM CTaHIUM, KOTOphIE
MOXXHO OOCTYyXuTb. bosjee MaHEBpEHHBIMH SIBISIFOTCS HEOONBIIME JIOAKH, TIEPEBO3MMBIE Ha
aBTOMOOWMIIE, WITH JIOJIKH, TTOCTOSTHHO HaXOAIIMECs Ha TyHKTaX 0TOOpa.

Ilpu ombope npob 6 patione 6pooa B y3KUX M MEJIKUX peKax HEM30€KHO HAPYIIAOTCS MPHUIOHHBIC
cnou BoJ1. [ToaTomy orepatop T0IKEH BXOAUTH B BOY HIJKE IO TEUSHHUIO OT TOYKH OTOOpA.

Ombop npob ¢ bepeca crnexyeT MPUMEHSTh TOJIBKO TPU OTCYTCTBHHM JIPYTUX BO3MOXKHOCTEH.
[IpoOy mnpenmodTuTenbHO OTOMpaTh B MECTaX C OBICTPHIM TEUEHHEM WM C BHEIIHEro Oepera
W3ITY4UHBI PEKH, TJIe OOBIYHO OHA TITYOOKast U OBICTpasi.

Ombop npob ¢ uUcnonb308aHueM KAHAMHbIX nepenpas, ¢ TIOMOIIBI KOTOPBIX OCYILIECTBISIOT
M3MEPEHUsI CKOPOCTH MOTOKA. VX MPUMEHSFOT Ha MaJIbIX peKax.

[penmymecTBOM omobopa npob ¢ éepmoniema SBISETCS BOZMOXKHOCTD B3SITHS TIPOOBI U3 JTFO00H
TOYKH pPEKH WIM 03epa, J0 KOTOPBIX TPYAHO H00paThcsi, SKOHOMHS BpEeMEHH U OoJjbIiast
TIPOM3BOIUTENTFHOCTD. HeocTaTkoM SIBIISIETCS] BBICOKAs! CTOMMOCTB PadoT.

Ombop npob uz pezepsyapa Tiepell TIOCTYIUICHHEM B PAaCIpENETUTEILHYIO CETh MPOBOIAT Yepes3
CcreraIbHbIe TPOOOOTOOPHUKH M3 KPAaHOB Ha BOJIOBOJIAX, IO KOTOPHIM OCYILIECTBIISICTCS 10/1a4a BOJIBI
U3 pe3epByapa.

[TpoGbl 0TOMpPAIOT B MecTax, pa3MeNIEHHBIX KaKk MOXKHO Omke K pesepByapy. llepen orbopom
mpo6 ciemyer He MeHee 10 MHUHYT ClIMBaTh 3acTOSBIIYIOCS BOAY. B TexHHMUYECKHM OOOCHOBaHHBIX
ClTy4asix CJIEAyeT ONpeneinuTh 00bEM BOJIbI, KOTOPbIM HEOOXOIMMO CIHTH Iepesr OTOOpOM IMpOObI,
onpenenuB (MPUOJIM3UTENBHO) HEOOXOAMMOE JUIsi 3TOTO BpeMs HCTEYCHHS O0BEMa BOJIBI TIPH
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CYIIECTBYIOIIEM DPACXO/ie, U 3aTe€M YCTaHOBUTH BpEMsl, PaBHOE MATHKPATHOMY BPEMEHU HCTEUEHHS
3TOro o0bEMa.

Ombop npob npu KOHmMpoae CMAOUTLHOCMU MEXHOIOSULECKUX NPOYecco8 6000n0020mosKu. JIis
KOHTPOJS PA3IMYHBIX CTaJAWil BOJONOATOTOBKA OTOOp MpoO Clienyer NpPOBOAMTH 1O M TOCTe
COOTBETCTBYIOIICH CTaauu (Hanmpumep, Koaryisiuu, GuiabrpoBanus). OTOOp mpod st KOHTPOIS
KauecTBa BOJBI HAa PA3IMYHBIX CTaJUsIX BOJOIOJTOTOBKM (B TOM 4YHCIIE Ha BXOJE U BBIXOJE W3
BOJIOOYMCTHBIX YCTPOMCTB) MPOBOJST B COOTBETCTBUU C TEXHOJIOTMUYECKUM PETIAMEHTOM Ha IMPOILIECcC
BOJIOTIO/ITOTOBKH.

Omobop npob npu kommpone obdezzapadicuéanus. IIpoObl  BOABI, TMOCTYyMAIOIICH Ha
o0e33apa’kuBaHue, CIeIyeT OTOUPaTh U3 KpaHa Ha BOJIOBOJIE, PACIIOIOKEHHOM Ha BXOJIE B YCTAHOBKY
obe33apaxkuBanus. IIpoObl BOIBI, BBIXOMAAIICH W3 YCTAHOBKU IO 00€33apaKMBAHUIO, OTOMPAIOT Ha
BBIXO/IE W3 YCTAHOBKM TI0 HCTEUYEHHWH YCTAHOBICHHOW B  HOPMAaTUBHBIX  JOKyMEHTax
MPOJIOJDKUATEIBHOCTH KOHTAKTa BOJBI M 00e33apakuBaroniero Bemecrsa. Jlomyckaercs (B TEXHHYECKH
00OCHOBaHHBIX CITydasix) IS OLEHKH CTaOWJIBHOCTH Iporecca 00e33apaXMBaHUS BOJBI OTOMpATh
npoObl  00pa0oTaHHOI  BOABI W3  pACIPENETUTEIbHOM CETH WIM  HEMOCPEICTBEHHO W3
obe33apakuBaroiieii ycraHoBku. [Ipu 3ToM cnoco0 otGopa mpod JOMKEH HCKII0YaTh BO3MOXKHOCTH
BHECEHUS 3arps3HAIONINX KOMIIOHEHTOB B BOJy; UCHOJIb3yeMOE 00OPYIOBaHUE IMepea 0TOOpOM Mmpod
JOJDKHO OBITH IPOCTEPHIIM30BAHO.

Ombop npob uz pacnpedenumenvbHotl cemu TMPOBOIAT U3 YIUYHBIX BOJOPA30OPHBIX YCTPOUCTB Ha
OCHOBHBIX MarvCTPaJIbHBIX JIMHUSX, HA HAaHOOJIee BO3BHIIICHHBIX M TYIMHKOBBIX €€ yJacTKaxX, a TaKKe
13 KPaHOB BHYTPEHHHX BOJIOMPOBOIHBIX CETEH, THAPAHTOB.

[Tpo06b1 OTOMPAIOT B pa3TMYHBIX MECTaxX PACpECIUTEIBHON CETH Ha BXO/IAX Iepe]l IOCTYIICHUEM
BoAbl motpedutento. Ilpm orbope mnpod ©3 THAPAHTOB MOBEPXHOCTH THIPAHTa, KOTOpPBIC
KOHTAKTUPYIOT C BOJIOW, CJEAYeT OYHMCTUTh, MNPOJAC3UH(HUIMPOBATH, MHOTOKPATHO OIOJOCHYTH
UCCIeyeMOoi BOAOM, YTOOBI HCKITIOUUTh HAJTMUYKE JIE3UH(EKTaHTa B pooe.

Touky or6opa mpo6 1 e€ pacroaokeHne yCTaHABINBAIOT B 3aBUCUMOCTH OT YKa3aHHOH B

nporpaMme 1eiu.

Ecim nenpro otOopa mpo0 sSBIsieTCs OIeHKa BIHMSHHS MaTepUajioB, KOHTAKTUPYIOIIUX C BOJOH, Ha
KauecTBO BOBI MM OIIEHKA 0OpacTaHHsl MaTepHAIOB MUKPOOPTaHM3MaMH, TO MPOOBI CIeayeT OpaTh n3
TIEPBOI TIOPIMH CITMBA BOJBL.

JliimHa BO10BO/1a, TIOABO/ISIIIETO BOAY K KpaHy Uit 0TOOpa mpo0, TOHKHA OBITh KaK MOKHO KOpOYe.

JUst nony4eHus pecTaBUTENbHOM MpoObl HEOOXOMMO OTOMpATh BOY B TOUKE, TJI€ HCCIeyeMble
KOMIIOHEHTBI ~ pacrpeiefienbl  paBHOMepHO. Jlng  3Toro mpoOy OTOMparoT U3  CHCTEM C
MEPEMEIIUBAIOIINMCS IOTOKOM Ha PAcCTOSHUM, MAaKCUMAIIBHO YAATEHHOM OT Pa3IMYHbIX MPETSTCTBHH,
TaKMX KaK M3rHObI WM 3aBKKU. OTOMpaTh NpoOy cleayeT Ha MPsIMOM yJacTKe TPyOOIIpoBO/a.

[Ipu HeoOxomuMocT OTOOpa TPOO W3 TYNMMKOBBIX YYACTKOB TpPYyOOMpPOBOJA BpEMS CIHMBA
3aCTOSIBIIEICS BOJIBI MOKET JOCTUTATh 30 MUHYT.

[Ipu oTOope npol He JomycKaeTcsi B3My4HBaHUE OCa KA.

Ombop npo6b u3 kpana nompedumens. OTOOp MPOO BOIBI MPOBOAAT HA BBIXOJIE W3 KPAaHOB
BHYTPEHHUX BOJONPOBOIHBIX CETEH JOMOB.

IIpu otGope npod M3 KpaHa MOTPEOUTENS BpeMsl CIIMBA BOJBI Iepesl 0TOOPOM 3aBHCHUT OT LIENH
otoopa npod. Ecnu 1nenpio otOopa npod sBIsieTcs: OlieHKa BIMSHUS MAaTepUaIoB, KOHTAaKTUPYIOLIUX C
BOJIOH, Ha KauecTBO BOJBI, TO MPOOBI CleAyeT OoTOMpaTh 0e3 MpelBapUTENBLHOrO ciuBa BOIBL J[s
JPYTUX TENeH [T YCTAHOBJICHUSI YCIIOBUI PAaBHOBECHS TTEpell 0TOOPOM MPOO JOCTATOYHO TPEX MUHYT
crBa Bogibl. [Ipr oTGope mpol /i onpeseneHns: MUKPOOHOJIOTHUECKUX TTOKa3aTelel MeTaUTNIeCKHe
KpaHbI CIIeTyeT MPeABapUTETbHO POCTEPHIIN30BATh ITyTEM 00XKUTA, a TNTACTMACCOBBIE KPAHBI CIIEIYET
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MPO/Ie3UH(PUINPOBATh, U MPOU3BECTH CIYCK BOJbI MPOJOKUTENBHOCThIO He MeHee 10 MUHYT mpu
MOJTHOCTBIO OTKPBITOM KpaHe.

Ombop npob 600vbl, pacghaco8anHol 8 EMKOCMU, A MAKICe PA3IUMOl 6 OonbliUe KOHmMelHepbl,
npeoHasHavennvle O/l XpaHeHusl 8 noe3oax, camoiemax, cyoax. OTdéop mpod BOIBI U3 KOHTCHHEPOB
MIPOBOAT B COOTBETCTBHH C TPEOOBAHHUSIMHU OTOOPA MPOO BOJIBI U3 pe3epByapa.

Omobop npod 60061, ucnoab3yemoll 0l NPUSOMOGIEHUS NUWESbIX NPOOYKMO8 U Hanumkos. B
TEXHOJIOTHYECKUX TPOIIECcaX MPOU3BOJCTBA IMUILEBBIX MPOIYKTOB M HAMHUTKOB, BKIFOUYAIOLIUX OHY
WM HECKOJIBKO YCTAHOBOK JJIsl BOJJOIIOJOTOBKH, 00ECIIEUUBAIOLINX DS/l CIICIMATIBHBIX TPEOOBaHUH K
BOJIE, JIOJDKHA OBITH MPEIYCMOTPEHa BO3MOXKHOCTH OTOOpa MpoO BOABI 0 U IMOCHE KaXIOW CTaIuH
BOJIONOATrOTOBKU. OTOOp Mpo0 MPOBOAST TaKkKe KaK MpPU KOHTPOJIE CTAOMIBHOCTH TEXHOJIOTHUYECKUX
MIPOLIECCOB.

Ombop npob 01 npogedeHUs XUMUKO-AHATUMUYECKO20 U PAOUONIOULECKO20 KOHMPOTIA Ka4ecmaa
600b1. I1poObl 0TOMpatOT B EMKOCTH, U3TOTOBJIEHHBIE U3 XUMHUYECKU CTOMKOIO CTEKJIA C MPUTEPTHIMU
NpoOKaMu WM M3 TOJMMEPHBIX MaTepHAalIOB, Pa3pelICHHBIX Ui KOHTaKTa ¢ Bojoi. [lomyckaercs
WCTIOJNIb30BaTh KOPKOBBIE MITH TOJIMITUIICHOBBIE TIPOOKH.

[IpoObl, mpenHa3HAuCHHBIE I OMpPEAETICHUS COACP)KAHHMS OpPraHMYECKHX BEIIECTB B BOJIE,
OTOUPAIOT TOJILKO B CTEKIITHHbIE EMKOCTH.

Ilepen or6opom mpoObl EMKOCTH Ui 0TOOpa MpPoO HE MEHee JBYX pa3 OIMOJACKUBAIOT BOAOM,
MOJUISKAIIIel aHANM3y, W 3aloNHSIOT €l EMKOCTh 10 Bepxa. llpu orOope mpod, momiexarx
XpaHEHUIO, TIepe]] 3aKpbITHEM EMKOCTH TPOOKOW BEPXHHU CJIOH BOJIBI CIMBAIOT TaK, YTOOBI ITOJ
pOOKO OCTaBAJICS CIIOH BO3/yXa, U MPH TPAHCIIOPTUPOBAHUH MTPOOKA HE CMAaYMBAJIACh.

[Ipu otbGope mpo® c ompemen€éHHON TIIyOMHBI HCHOJB3YIOT CHEMHATbHBIE MPOOOOTOOpHBIE
YCTPOWCTBA PA3IMYHBIX KOHCTPYKIMI. OCHOBHOM MX YaCThIO SIBISETCA IMIMHIPUYECKUI COCy.
(M1acTMACCOBBINA, METAJUIMYECKUI), OTKPBITBIH € O00EMX CTOPOH U CHAOKEHHBIM IUIOTHO
NPWIETAIOUMMH  KPBIIIKAMH, 3aKpBIBAIOLUIMMHUCS TPU  TOMOIIM TMPYXUHBI  (PUKCHPOBAHHBIMU
CITyCKOBBIMH ycTpoiicTBaMu. IlocieaHue npuBosaTCs B 1€CTBHE MPU MMOMOIIM BCIOMOTaTelIbHOTO TPO-
CHKa WM HOCPEJCTBOM yjapa Ipy3a, OMYCKaeMOro Io MOABECHOMY TpPOocHKy. CoCyn C KpBIIIKaMH,
3a()MKCHPOBAaHHBIMU B OTKPBITOM IIOJIO’KEHUH, MOTPYKAlOT B BOAY 10 TpeOyemoil riyounsl. Ilocne
JOCTIKEHHUST TPeOyeMOM TITyOHHBI TTPY TIOMOIIM CITYCKOBOTO YCTPOMCTBA 3aKPBIBAIOT KPBIIIKK M COCYT
MOJJHUMAIOT Ha MOBEPXHOCTh. [IpoOy BbUIMBAIOT B OyThbUIb Yepe3 BBIMTYCKHOM KpaH. [IpobooTOopHuK
MOXHO CHa0JUTh TEPMOMETPOM JUIi OJHOBPEMEHHOTO W3MEpeHusi Temreparypsl. Hawmbomnee
pacnpocTpaHeHsl npoboombopHuxu (0aTOMeTpbl):

* bamomemp-6ymoiika I'P-16 — mnpencraBiser coOOl JMTPOBYIO CTEKISIHHYIO OYyTBUIKY C
METaJUIMYECKO TOJIOBKOW JUISL B3ATHS MPOO BOABI CO B3BELIEHHBIMU YaCTUIIAMM NPU JUTUTEILHOM
HAIOJHEHUH C ITyOUH MOTOKa J10 4 M;

» b6amomemp Monuanosa I'P-18 — mpenHaszHaueH Uil B3ATHS NPoO BOJIBI C OAHOBPEMEHHBIM
nu3MepeHreM Temreparypsl (ot +1 1o + 40);

* oOamomemp bBII-l — wManorabapuTHbI, MOPTATHBHBIA JUId B3ATUA TpoO BOABI U3
HEBO3MYILEHHOTO cJ10sI TyOuHOM 10 10M;

* bamomemp cpaduenmusiti BI-5X1 - npeqHa3HaYeH i1 OJJHOBPEMEHHOTO B3STHsI MIPOO BOBI
(o 5 mTYK) Ha JTF000M PACCTOSIHUM APYT OT Jpyra Ha OTpe3Ke 2.. .3 M U3 HEBO3MYIIEHHOTO CIIOSI BOJIBI;

* bamomemp yHugepcaivHulii BY-5 - MHOTOQYHKIIMOHATBHBIN MTPUOOpP, 00BETUHSIONIHI B ceOe
CcBOIcTBa 6aTOMeTpa M TPyOUYaToro JOHOUYEpIaTes;

* oamomemp kiaccudeckuti bpm (6amomemp Pymnepa) — wmanorabaputHblii OaToMeTp Oe3
MOCBUTLHOTO TPY3a JJIsl IMPOKOTO JTNaNa30Ha MTyOrH; M3TOTABINBACTCS B HECKOIBKUX MO (DUKAIIX;

* Oamomemp wman208bIll - IPEeTHA3HAYCH JIJIs1 0TOOpA MPOO BOJBI M3 TPYTHOIOCTYITHBIX MECT,
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YKOMIUTIEKTOBAHHBIN IITAHTOMU (5 M);

* npoboombopHuk 600bi [I1BO-1 (mpobooTOopHuk [110THHKOBA) — TpeaHa3HaveH i oTOopa
po0 BOJIbI U3 BEPTUKAIBHBIX CKBXHH 10 100 M;

* npoboomboprux 600vr CII-2 - npenHazHaueH it oTobopa mpod MPUPOTHBIX U CTOYHBIX BOJ C
LETIBIO OTIPE/ICNICHUS B HUX COJIEP)KaHUs HE(PTEIIPOIYKTOB, COJIEH U MPOYMX 3ar PS3HAIOIINX BEIIECTB.

OO61ue TpeboBaHMs K TPOOOOTOOPHUKAM:

— MPOOOOTOOPHHUKH JOIDKHBI 00ECTIEYNBATh TEPMETHYHOCTD COCY/Ia C MPOOOI;
— Marepuan MpoOOOTOOPHUKOB JOJDKEH OBITh XMMHYECKH CTOMKHUM M HUCKIIIOYaTh BO3MOXHOCTH
WU3MEHEHUS COCTaBa OTOOPAHHOMU MPOOKI 32 BpeMs €€ HaXOXKICHHUS B COCY/IE.

JInst onpenieneHns] HEKOTOPBIX BEIMIECTB HEOOXOAMMO, Y4TOObI MPOOBI BOABI MpH OTOOpE OBLTH
3aIUIIEHBI OT CONPUKOCHOBEHHS C aTMOC(EPHBIM BO3YXOM, BBIXOASAIIUM H3 ITOTPY)KaeMOH OYTBUIKH.
JUIst 3TOro NPUMEHSIOT CHelUanbHyl0 Hacaaky. OHa mpencTaBiseT coOoil Pe3MHOBYIO MPOOKY, B
KOTOPYIO BCTaBIICHBI JIBE CTEKJISIHHBIC TPYOKH: OJJHA U3 HUX OKAHYMBACTCS y JTHA OyThUIH, Apyras — y
npoOku. C Takoi HacaaKoi OyThUTh HAMOMHSIETCS BOAOM paBHOMEPHO, 0€3 TIepeMeIINBaHUs C BO3TYXOM.
OtobOpannyto mpoOy mMepenuBaloT U3 OYTBUIM C HAcaaKoW B COCYI UIi XpaHEHUS C IOMOIIBIO
cuoHHOM TpyOKH (Pe3nHOBOTO IIIaHra). Pe3WHOBBIN 1UIAHT OMMYyCKAIOT Ha THO OYTHUIN /7Sl XpaHEHUS
Y HAIOJIHSIOT JI0 TIepeIMBaHuUs Yepe3 Kpail, Mocje Yyero 3aKphIBatoT MPOOKOM Tak, YTOOBI B OYTHUTH HE
OCTaBaAJIOCh ITy3bIPHKOB BO3TyXa.

Ecnu npo0Obl oTOMpanuch NpU MOMOIIM TTTyOMHHBIX OaTroMeTpoB, TO BOJIY W3 HHUX BBIIIYCKAIOT
AQHAJIOTWYHO: HAJICBAIOT PE3MHOBHIN IIJIAHT HA BBITYCKHOW KPaH M OITyCKAOT IIIIaHT Ha JHO COCY/a JUIs
xpaHeHus. M B 3ToM cirydae BoJia JOJDKHA TIEpeTeKaTh HEKOTOPOE BpeMst Yepes3 Kpaii cocy/a.

[Tpu B3siTMM TIPOOBI U3 OBICTPOTEKYIIEH PEKU, MEKUX BOAOEMOB, Y3KOTO TIIYOMHHOTO MPOQUIISL
WIA y CaMOro JHa HCIOJB3YIOT MPOOOOTOOPHUKU TOPU3OHTATIBHOM KOH(uryparmu. [lpunium ux
YCTPOWCTBA QHAJIOTHMYEH MPUHIIMITY YCTPOICTBA OMUCAHHBIX BBIIIE MPOOOOTOOPHUKOB BEPTUKAIBLHOMN
KOH(UTryparyu.

s orGopa mpod JTOHHBIX OTJIOKEHUM NMPUMEHSIOT CIIEAYIOIINE CHCTEMbI IPOOOOTOOPHUKOB:
JTHOYEpPIATEN, APAard, CTPATUMETPHI, TPYOKH Pa3IMYHBIX KOHCTPYKIMH. B 3aBUCHMOCTH OT TITyOWHBI
BOJTHOTO OOBEKTa, XapakTepa U CBOWCTB JIOHHBIX OTJIOKEHHH MPUMEHSIOT PYy4YHOM WM
MEXaHU3UPOBAHHBIN CIIOCOOBI 0TOOPA MPOO.

Ot6op mnpod MOpCKOro JbJa, a TakkKe JbJa BOJOEMOB M BOJIOTOKOB JUISL ONpeeTeHHs
HEOPraHWYECKUX M OPraHMYECKHX 3arps3HSIONMX BELIECTB MPOM3BOIAT PYUHBIM KOJBLEBBIM OypOM.
Ot160p pob aTMoc(hepHBIX 0CaIKOB MPOM3BOIAT PYUHBIM U aBTOMATHUYECKUM criocobamu. [Ipu pyanom
oTOOpe HCIONB3YIOT YCTPOMCTBA, YCTaHAaBIMBaeMble Ha TMEpHOJ BbIMageHUs ocaakoB. [lpu
aBTOMATUYECKOM OTOOpe TPOO HCIONB3YIOT YCTPOWCTBA, KOTOPHIE aBTOMATHUYECKH OTKPBHIBAIOT
KPBIIIKY HaJl COOPHOW EMKOCTBIO B Ha4yase BBITIAJICHUS] OCAIKOB M 3aKPBIBAIOT €€ TOCIe OKOHYAHUS HX
BemaneHus. Jlinst cOOpHBIX EMKOCTe M COCYIOB Ui XpaHEHHS TMPOO WCIOIB3YIOT TOCYAY W3
XHMHYECKH CTOMKOTO MaTepHraia, HalpuMep, MONMUITHIICHA.

3.44TIOATIOTOBKA ITPOb K XPAHEHUIO. TPAHCITOPTUPOBAHMUME ITPOB

Iokazarenu 3arpsi3HEHUs, M3MEHSIOUIMECs 32 HEOOJNBIIONH NMPOMEXYTOK BpeMEHM (HampHMep,
temrnieparypa, pH, pacTBOpEHHBI KHUCIOpOI), HEOOXOAMMO ONpeneNiTh Ha MecTte oToopa,
HEMOCPEICTBEHHO TOCIIEe 0TOOpa MPOOHI.

B psine cmydaeB HeoOXoauMa 3KCTpPaKIUs Mpo0. DTy OMeparuio CieayeT MPOBOJUTh HAa MECTE
otOopa mpo0 W TPAHCIOPTUPOBATH B JIAOOPATOPHIO AKCTPAKTH. EciaM 3TO HEBO3MOXKHO, CllemyeT
NPUHATH MEpbI, O00ECIeUnBAIONEe TOPMOXKEHHE OHMOXUMUYECKHUX, XUMHYECKHX U (H3MYECKUX
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niporieccoB. OHa U3 TaKUX Mep, KOTopasi, OTHAKO, HE BCET/Ia SBISCTCS JJOCTATOUYHOM, — TPABUIILHOE
3arnoyiHeHne cocyloB. Cocyabl ClienyeT 3amlolHITh TaK, YTOObI HE OCTAaBAJIOCh ITy3BIPHKOB BO3yXa.
DTOT Ccrocod MpeaoxXpaHseT MpoObl OT B30AITHIBAHUS BO BPEMsI TPAHCIIOPTHPOBKU U MPEIOTBPAIIACT
MPOLIECCHI OCAKACHHS KapOOHATOB, OKUCIICHUS JKeJIe3a, N3MEHEHUsI [IBETHOCTH H T.]I.

Jlns  ompeneneHuss pPacTBOPEHHBIX BEIIECTB MPOOY BOABI HAa MecTe OTOOpa HEOOXOaUMO
npodwisTpoBaTh  uepe3 MemOpaHHble  QuiabTpel ¢ pasmepom mop 0,45 MM wim
oTieHTpudyrupoBarb. OUIBTPHI MEPE] HCIOJIL30BAHUEM JOJDKHBI OBITh TIIATETHHO IMPOMBITHI U
BBICYIIICHBI. BO MHOrMX ciydasx (omnpenesieHue TMEeCTUIHMIOB, He(TEPOAYKTOB, MOIHIMKIMICCKUX
aApPOMAaTHUYECKUX YTJICBOJAOPOIOB M T.JI.) HEOOXOJMMO aHAIM3UPOBATh HE (MILTPOBAHHBIE MPOOBI, 00
ATOM JIOJDKHO OBITh CKa3aHO B METOMKE OIPEICIICHUS KaKI0r0 KOHKPETHOTO TIOKa3aTelIs.

OmanM U3 3(D(GEKTUBHBIX M IMHMPOKO MPUMEHSEMBIX CIIOCOOOB XpaHEHHs Mpo0 SBISIETCS WX
OXJIXJIEHUE U 3aMopakuBaHue. OXJIaKIeHUEe PEKOMEHIYETCsl MPOBOAUTH 10 Temmepatypsl 2...5 °C,
XpaHUTh TPOOBI CIeayeT B TEMHOTE. OJTOT CIOCO0, OJHAKO, WCIONB3YeTCsl JIMIIb TIPH
TPaHCIIOPTUPOBAHUHU TIPOO B JTAOOPATOPHIO M B TEUEHHE KPATKOTO MPOMEKYTKA BPEMEHU 10 Hadaia
uccnenoBanuil. [imybokoe 3amopaxusanue 1npod (10 —20 °C) n03BOIUT YBEIUUYHUTH TIEPUOJT XPAaHEHHUS,
OJIHAKO TpeOyeT HaBBIKOB ITPU MPOBEICHUH MPOIIECCOB 3aMOPAYKUBAHUS M TIOCIICAYIOLIETO OTTaUBAHHS
npoObI. 151 MHOTHX KOMITOHEHTOB (00I1ee CoJIepIKaHne COJIeH, CUITUKATBI, JICTYYHe COSTMHEHHUS ) ATOT
CII0CO0 XPaHEHHUS HETTPUEMIIEM.

Jlnst xpaHeHus: ipoO BOJIBI HaHOOJIee MpUeMiIeMo KoHcepBupoBaHue. OIHAKO CIETyeT MOMHHUTD,
YTO 3aKOHCEPBUPOBAHHBIE TIPOOBI IOJDKHBI OBITH MPOAHATN3UPOBAHEI B BO3MOXKHO KOPOTKHU CPOK.

YHHBEpCAITFHOTO KOHCEPBHUPYIOLIETO BEIIECTBA HE CylecTByeT. Yamie Bcero yisi 3TOH IeNd
WCIIOJIB3YIOT KUCJIOTHI, IIENOYM WM OPTaHWYECKHE PACTBOPHUTENH, NMPUMEHSEMbIC B JalTbHEUIIEM B
Ka4ecTBE KCTPAreHTOB.

IMpumenenne xmopuma prytu (HQCl) u3-3a ero tokcuunoctu crnemyer msberats. B ciayuae
NPUMEHEHUsl cleayer oOpabarbiBaTh OCTaTKd MpoObl Ui pereHepauuu  prytd.  Croco0
KOHCEPBUPOBAHHUS JIOJDKEH COTJIACOBBIBATHCS C HCIIONB3YEMbIM aHATUTHUECKHM METOIOM U JIOJDKEH
OBITh yKa3aH B METOJJMKE ONpPEEIeHHs KaXKI0r0 KOHKPETHOTO OKa3aTes.

TpancrioptupoBanre MmMpoO TODKHO OCYHIECTBIATHCS B CHEMUATBHOH Tape, HCKIIOYaIOIIeH
BO3MOYKHOCTh MX pa3iiMBa v 005 COCyOB. J[Jist 3TOH 1enu ciieyeT NCTIoNhb30BaTh ICPEBSIHHBIE SIIUKH C
STYEHKAMM JIJTST KQKIIOM MPOOBI U MATKHIA MaTepHai JUTs MPOKIaAoK. TpaHcnopTupoBaHue mpood cliexyeT
TIPOBOJIUTH B BO3MOXKHO 00JI€€ KOPOTKHE CPOKH.

3.5. METO/JbI KOHTPOJISI 3AT'PA3HEHUS BOJAHBIX OB BEKTOB

MeTonbl KOHTPOJSL 3arpsi3HEHUs] BOJHBIX 00BeKTOB (Tabn. 3.4) Gornee pazHOOOpa3HbI, YeM
METOJIbI KOHTPOJIIS 3arpsi3HEHUs BO3IYIIHON Cpelbl, TaK KaK KOHTPOJIb KauecTBa BOJ MPOBOIUTCS
M0 pasNUYHBIM TpymnmaMm Tokazateneil. B To ke Bpems cieayeT MOMYEPKHYTh, YTO
pactpocTpaH€HHBIE METOJbl XUMHYECKOT0 aHaim3a KaK BO3IYIIHBIX, TaK W BOJHBIX CpPeI BO
MHOTOM HJICHTHYHBI, MMOCKOJIbKY OPHCHTHPOBAHBI Ha MPUMEHEHHWE I aHaiuu3a >KHIKHX (as:
WCCIIEZIOBAaHUSI COCTaBa Ta30BBIX CpeJ MPOM3BOMAATCS, KaK IMPABHIIO, TOCIE IPEIBAPUTEIHHOM
abCcopOIMy aHATM3UPYEMBIX HHTPEIUEHTOB KHUIKUM IMOTJIOTUTENEM (a0COpOESHTOM).

Tabnuma 3.4 - Haubonee pacrpocTpaHeHHbIE HHCTPYMEHTAIBHBIE METOIbI KOHTPOJIS
3arpsiI3HEHUS BOJTHOM CpeIbl

Meron onperienenust HanvenoBanve nokazareneit
ATOMHO-abCOpOIMOHHAS Cr, Al, Ag, Be, Cd, Co, Cu, Fe, Mn,
CIIEKTPOPOTOMETPHS Mo, Ni, Pb, V, Zn, Se, Hg, As
ATOMHO->MHUCCHOHHAS Zn, Cr, SI’Z*, Se, Pb, Ni, As, Cu, Mn,
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CrieKTpohOTOMETPHST Cd, Fe, B, Be, Ba, Al, Mo

DMHCCHOHHAs ITaMeHHas Gotomerpus | SrANa+X.Ca’™*

dotomerpust Si, Al, Ba, Mn, As, Pb, Ni, Fe, Cr (VI),
Cd, Mo NH4", Cu, Zn, bocdarsl, de-

HOJIBI, (POpPMaITBIETU/I, HUTPUTBI, HUT-
partbl, annoHaktiBHbIe [TAB? monmuaxk-
priIamMu, IMaHupl, Gropuast

Typbunumerpus Cynbdatst

Dyopumerpust Al, Be, B, F~, Se, Pb, NOj, Cu, Zn,
(dopmanbaerun, 6ens(a)mupen, [IAB

HK-cnexrpodoromerpus HedrenpoaykTst

INoreHuomMeTpys (MOHOMETPHS) F*,pH

WHBepcHOHHAS BOJIBTAMIIEPOMETPHS Zn, As, Cu, Pb,Cd

"X xpomarorpagust Xnopodopm, nukoreke u 2, 4-J1, AT,
XJIOp3aMelEHHbIE YII€BOJOPOIB,

HeTenpOMYKTh, TOIYON,  KCHIION,
CTHPOI1, OeH301

HWounnas xpomarorpadus Hutpatsl, HUTPUTBI, CYlIbGATHI, XJIO-
puasl, Gropuasl

Turpumerpust Xnopuzibl, OKHUCIIEMOCTb II€pMaHra-
HaTHasl, >KECTKOCTD 001IIast

I'paBumerpust JKupbl, Cyxoii OCTaTOK, CyIIb(haThl

Pamnomerpus Pannonyxmisr

B ommume oT BO3MymHBIX Mpo0, Ui KOHTPOJS CcOCTaBa OOpasloB MPHUPOJHBIX H
MIPOM3BOICTBEHHBIX BOJI aKTUBHO HCIIOIB3YIOTCS JKUIKOCTHASI XpoMaTorpadusi, aToMHasi SMACCHOHHASI
CHEKTPO(POTOMETPHS, HSMHCCHOHHAS TIUIaMEeHHas (oToMeTpusi, (IIyOpUMETpHUsi, WHBEPCHUOHHAS
BOJIbTAMIICPMETPHSL.

CIMCOK OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB, HCIOJIB3YEMBIX TpPU KOHTPOJIC 3arpsi3HCHUIA
ruapochepHbIX 00bEKTOB MPUBEAEH B TIPUIL. 4.

JIns KOMMYECTBEHHOTO XMMHUYECKOTO aHali3a BOJABI WCHONB3YIOT PA3NIHYHbBIE CHMAHOApMHble
obpazywt (CO). Cormacno 'OCT 8.315—97 «CtanmapTHble 00pa3libl COCTaBa M CBOMCTB BEIIECTB U
MarepuanoB. OCHOBHBIE TIOJIOKEHUs CTaHIAPTHBIM 00pa3ell COCTaBa M CBOMCTB BeIlleCTBa (Marepuana),
— 93TO CPENCTBO H3MEPEHUN B BHUJAE OMNPEACIEHHOTO KOJIMYECTBA BEIECTBA WJIM Marepuaa,
MpeHa3HaueHHOE I BOCTIPOM3BEICHHSI U XPaHEHUs] pa3MEPOB BEIMUYNH, XapaKTEPU3YIOIINX COCTaB
WIM CBOMCTBA JTOTO BemlecTBa (Marepuaia), 3HAYEHHs] KOTOPBIX YCTAHOBJIEHBI B pe3yJbTare
METPOJIOTUYECKON aTTeCTalluh, HWCIOJh3yeMOe JUId Tepefaud pa3Mepa CIWHUIII TPH TOBEPKE,
KaTUOpOBKe, TPaIyHUpPOBKE CPEICTB W3MEPEHHUH, aTTeCTallil METOJMK BBHIMONHEHUS W3MEPEHUH U
YTBEPKIIEHHOE B KAYECTBE CTAHIAPTHOTO 00pa3iia B yCTAHOBICHHOM TOPSIIKE.

CO cocmasa sewecmea (mamepuana) — CTaHIAPTHBIA 00pasel] C YCTAaHOBICHHBIMH 3HAYEHUSIMHU
BEIIMYMH, XapaKTEPU3YIOIINX COJIEPKAHUE OIMPENCTEHHBIX KOMIIOHEHTOB B BEIIECTBE (XMMHUYECKUX
3JIEMEHTOB, UX U30TOIIOB, COSIMHCHUH XHMHUYECKHX JIEMEHTOB, CTPYKTYPHBIX COCTABJISIFOIINX H T.11.).

CO csoticms eewjecmea (Mamepuana) — CTaHAAPTHBIA 00pa3el] C YCTAHOBJICHHBIMUA 3HAYCHUSIMU
BEJINYMH, XapaKTEepU3YIOUIHNX (pru3nueckre, XUMUUECcKHe, OMOIOTHYECKUE 1 JIPyrHe CBOCTBA BEILIECTBA.

CO npeanazHavYeHBI 17151 MPUMEHEHHSI B CHCTEME 00ECTICUCHHS €TIMHCTBA H3MEPEHUIA JIJIST:

* TIOBEPKH, KAIMOPOBKH, TPAyUPOBKU CPEICTB H3MEPEHUH, a TAK:KE KOHTPOJIIS

METPOJIOTHYECKUX XapaKTEPUCTHUK TP MPOBEICHUU UX UCIIBITAHUH;

* METPOJIOTHYECKOM aTTecTallii METOAMK BhIONMHeHUs m3mepennii (MBH);
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* KOHTpOJIs norpemrHocteit MBU B niporniecce Mx npuMeHeHus, IPYTUX BUIOB METPOJIOTUYECKOTO

KOHTPOJISL.

[To ypoBHto nmpusHanus u obaacti npumeneHus CO mopa3AeNsioT Ha CIeAYIOIIUE KaTerOpUu:

» MexrocyaapcTBeHHble (MCO);

* rocynapctBennsie (I'CO);

+ otpacnesblie (OCO);

* CO opranuzanuii (MpearpusTHii).

CO umeer macnoprt, B KOTOPOM MPHUBEICHBI CIIETYIOLIHE METPOJIOTMYECKUE XapaKTEPUCTHKH:

* 3Ha4yeHHe arrectyeMoil xapakrepuctuku CO;

* arrectoBaHHOro 3Ha4yeHusa CO;

* MOrPelIHOCTh OT HEOAHOPOIHOTO Marepuania (Bemectsa) CO;

* cpok rogHoctu 3xk3eminisipa CO.

[Tpu BBINTOTHEHUH KOJIMYECTBEHHOTO XUMUYECKOT0 aHAJIM3a UCTIONIb3YETCS UCTUIUTUPOBAHHAS BOJIA,
otBeyvatoiias TpedoBanusiM 'OCT 6709—72 «Bona quctuimpoBaHHast. TeXHUYECKHE YCIOBUS.

KOHTPOJIBHBIE BOITPOCBHI

Kakumu nokazarensiMu xapakTepu3yeTcst KayecTBO BOJIbI?

Kak oprannzoBath HaOII0JICHUE 32 COCTOSIHUEM BOAHBIX 00BHEKTOB?
KakoBbl npeznensl cosiep>kaHus paCTBOPEHHOTO KMCIOpOia B UUCTON BozEe?
Kakue nenmu npecnemnyrorcst onpenenenuem BITK?

OxapakTepu3yiTe OCHOBHBIC UCTOUHUKH 3arpsi3HUTEIICH BOIBI?
OxapakTepu3yiiTe OCHOBHBIE IPYIIITbI CTOYHBIX BOA?

No gk owdpE

CornacoBaHa JIu METOIMKa IPOOOOTOOPA HAa BOAHBIX 0OBEKTAX C TPEOOBAHUAMH MEXKTyHAPOIHBIX
opraHu3zanuii?

8. Kakue nokasaresnn BoHOM cpe/ibl HE0OXOIMMO ONpeIessITh Ha MecTe 0TOopa Mpoo U noyemy?
9. Onummte ocobeHHoct I'CO BelecTs, COMB3YEMBIX MTPU ONpPeeTIeHUH KOHIIEHTPaLuH
3arps3HAIONINX BEIIECTB B BOjIE?

10. Kakue TpeOoBaHMS MPEABIBISTIOTCS K BOAE KaK NCTOYHHUKY BOJIOCHAOKEHUS?

11. Kakue ucnonp3yroT yCTpoicTBa it 0TO0pa Mpo0 JOHHBIX OTJIOKEHUH, TOBEPXHOCTHBIX BOI,
JbJ1a, ATMOC(EPHBIX OCATKOB?

12. Kax XpaHsT ¥ TPaHCTIOPTUPYIOT POObI?

13. Kakue MeTo bl KOHTPOJIsl CTOYHBIX BoJl Bbl 3Haere?

14. KakyuMu eIMHAIIAMU TIOJIB3YIOTCS TIPU OLIEHKE COJICP)KaHUs 3arpsI3HSAIOIINX BEIECTB B Bojie?

15. Kaxue cymiecTBytoT ciocoObl 0TOOpa Mpo0d rOMOTeHHBIX U T€TEPOT€HHBIX KUAKOCTEN?
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4 KOHTPOJIb 3ATPA3HEHUA 110OYB

4.1 OHEHKA CTEIIEHU 3AT'PA3HEHMUS ITOYB

JIr00y10 TOYBY MOXHO PacCMaTpHBaTh KaK T€TEPOreHHYI0, MHOTO(A3HYI0 CUCTEMY, COCTOSIITYIO
u3 TpéX ¢a3: TBEPIOU, KUAKOH U Tazoo0pasHoil. B TBEpmoii (aze mpeobiamaroT MUHEpaTbHBIC
obpazoBanus (50..60 % ot olero cocraBa MOYBbI), KOTOPbIE MPEICTABICHBI EPBUUHBIMU (KBapL,
TIOJIEBBIE ILTIAThI) ¥ BTOPHYHBIMH (TJIMHUCTBIC MUHEPAJIBL: KAOJIWHUT, MOHTMOPHJUIOHUT, THAPOCITIOABI,
CMEIIIaHOCIIONHBIE MHHEpaJbl, MHHEpajbl OKCHJIOB >JKeNe3a, AIOMUHHS, MapraHiia, KpPEeMHHS,
MHHEPAIBI-COJIM: JOJIOMHUT, CO/A, KaIbIWi, MAarHe3WT, TPOHA, TWIIC, aHTHAPUT, MUPAOWINT, TaJNT,
docharel, HUTpaATHl, CynbGUAbBl W 1ap.) MuHepadamu. K 3Toil ke (aze OTHOCATCS pa3IudHbIC
oprannyeckue BeuniectBa (10 10 %), B TOM uyMcie TyMyc WIM HEPETHOM, a TaKKe ITOYBEHHBIE
KOJUIOU/IbI, UMEIOIIIE OPraHNueCcKOe, MUHEPAILHOE HITH OPraHOMHHEPATIBHOE ITPOUCXOXKIICHHUE.

Kunkyro ¢asy moussl (MOYBEHHBIH pacTBOp, 25...30 %) cocTaBisieT BoAa C pacCTBOPEHHBIMHU B HEH
OpraHMYeCKUMH M MUHEPAJIbHBIMU COSJMHEHHUSMH, a TAKKE Ta3aMH.

I'azoByto a3y moussl (15...25%) cocraBnsier «IOYBEHHBIH BO3/1yX», BKIIOYAIOLIMNA TIas3bl,
3aTIONIHSIONINE CBOOONIHBIE OT BOJBI TIOpPBI, @ TakkKe Trasbl, aJCcOPOMPOBAHHBIC KOJUIOMIHBIMH
YaCTHLIAMHU U PACTBOPEHHBIC B TIOYBEHHOM PACTBOPE.

Baxneiiniee 3HaueHUE TIOYB COCTOUT B aKKYMYJIHPOBAHUN OPTaHUYECKOTO BEUIECTBA, PA3IMIHBIX
XUMHYECKUX DJIEMEHTOB, a Takke OJHeprud. [louBEeHHBII TIOKPOB BBINONHSACT  (DYHKIHH
OMOJIOTMYECKOTO MOTJIOTHTENS, Pa3pyIIUTENs U HEUTpaM3aTopa pa3IndHbIX 3arps3HeHuid. Ecim ato
3BeHO Omocepsl OyneT pa3pymieHo, TO CIOXKHUBIIeeCs (YHKIMOHMpoBaHHE OMocdepbl HeoOpaTHMO
HapymuTcs. VIMEHHO MOITOMY 4Ype3BBIYAiHO BAKHO HM3Yy4YEHHE IJIOOAIBHOTO OHOXMMHYECKOTO
3Ha4YEHHs] TIOYBCHHOI'O MOKPOBA, €0 COBPEMEHHOIO COCTOSHMS M M3MEHEHUS I10J] BIMSHHEM aHTPO-
MIOTCHHOM JIeATENFHOCTH.

HacuuTbiBaeTcsi He MeHee ILIECTH THUIIOB AHTPOIOI€HHO-TEXHMUYECKUX BO3JEHCTBUIL, KOTOpBIE
MOT'YT BbI3BaTh Pa3HOTO YPOBHS yXYALIEHHs OYB. B ux uucre:

1) BomHAas U BETPOBAst IPO3HS;

2) 3acoJieHue, MO/IICIaYUBaHUE, TIOIKKCIICHHUE;

3) 3aboaunBaHuE;

4) (usnyeckas erpajialys, BKI0Yast YITIOTHEHHE U KOPKOOOpa30BaHKeE,

5) paspylleH#e U OTYYXK/ICHHUE TIOYBBI IIPH CTPOUTENBCTBE M I00BIUE TTOJIE3HBIX HCKOTAEMBIX;
6) xuMHYECKOE 3arps3HEHUE MT0YB, KOTOPOE MOXKET OBITh BHI3BAHO CIICIYFOLIMMH IPUYHHAMH:

* arMoc(epHbIM MEPEHOCOM 3arps3HAIOIINX BELECTB (THKENbIE METAJUIbI, KMCIIbIE T0%KAu, (Top,
MBIIIBSIK, PAAUOHYKINIbL, TECTULIU/IBI);

*  CEIbCKOXO3SIMCTBEHHBIM 3arpsi3HEHHEM (yI00peHus, IECTULIU/IbI);

* Ha3eMHBIM 3arpsi3HEHHEM — OTBAJIbl KPYIMHOTOHHAXHBIX TPOW3BOJICTB, OTBAJBI TOILIHBHO-
SHEPTeTUIECKIX KOMIDIEKCOB, MyCOpD;

* 3arps3HEHHEM He(ThIO U HePTENPOIYKTaMHU.

OrreHka 3arpsi3HEHHS TOYBHI IPOBOJIUTCS B COOTBETCTBHH C HOPMAaTHBHBIMU IOKYMEHTAMHU
(mpuo. 5). Imu sxe pyKOBOJCTBYIOTCSI B IIPOIIECCE OXPAHBI OYB U KOHTPOJIS 32 MX 3arps3HeHueM. Tak,
cornacHo 'OCT 17.4.3.04—85 «Oxpana npupopl. IToussl. O61me TpeboBaHus K KOHTPOIIO U OXpaHe
OT 3arpsi3HEHUS:

1 Oxpane OT 3arpsi3HEHHs] TOAJIEKAT MOUBBI CEIbCKOXO3SMCTBEHHBIX M JIECHBIX YrOJAWH, BKJIIOYas
TAIIHIO, CEHOKOCHI, MTACTOMUIIA, TOYBBI IOl MHOTOJIETHUMHU HACaKJCHUSMH, a TaK)Ke 3all0BEIHUKOB,
HAIIMOHAJBHBIX TPUPOIHBIX MMAPKOB, 30H pEKpealii, HaCEIEHHBIX TyHKTOB.

2. OxpaHa TOYB OT 3arps3HEHUS JOJDKHA OCYIIECTBIATHCS C YYETOM CIEAYIOIMX TpeOOBaHWM:
OIIpe/ieeHNe HOPM, CPOKOB M TEXHUKH BHECEHHUS YIOOPEHHUH, XMMUUECKUX MEIHOPAHTOB M JPYTUX
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CPEeACTB XMMM3ALUU C YUETOM JAaHHBIX arpOXHUMUYECKOTO 00CIIeI0BaHUs [TOYB, TPOTHO30B MOSIBIICHUS
BpeauTenel u 6one3Hei, PakTUIecKoro 3acOpeHusi IOCEBOB; UCIOIb30BaHUE B KAYECTBE yI00pEHUH U
XUMHYECKHX MEJIMOPAHTOB OTXOA0B MPOMBIIIICHHOCTH WKUIHITHO-KOMMYHAJIBHOTO XO3SICTBA MOCIIEe
JUTATEITLHOTO W3YyUCHUS ux XUMHYECKOTO COCTaBa, HE JIOITyCKast BHECCHHUS
B MOYBY OTXOIOB, COJIEPXKAIUX TSHKEIbIE METALIBI U JPYrUe TOKCHUYHBIC JIEMEHTBl M COCTUHCHUS;
BKJIFOYCHHUE B MPOEKTHI HA HOBBIC MIPEANPUATUS U TEXHOJIOTMUECKUE JTMHUN OUYHUCTHBIX COOPYKEHHUM OT
BCEX 3arpsi3HSIONINX TTOYBY KOMIIOHEHTOB; YTHJIM3AIUS U 3aXOPOHEHUE BBIOPOCOB, COPOCOB, OTXO/IOB,
CTOKOB M 0C3/IKOB CTOUHBIX BO/JI C COOJIIOJICHUEM Mep IO NPEIOTBPAILICHHIO 3arPsI3HEHHSI TIOYB.

TpeboBanus k koHTpOIO 3a 3arpsizHeHreM 1mouB (I'OCT 17.4.3.04—85) TakoBbl:

1. OcHOBHBIMH KPUTEPHUSIMH, UCHIOIb3YEMbIMH ISl OLIEHKH CTETIEHH 3arps3HEHUS TI0YB, JOJIKHBI ObITh
npeodenvro donycmumsple kKoHuentparun (1K) u opuenmuposouno oonycmumsie konuvecmsa (OJIK)
XUMHUYECKHX BELIECTB B II0YBE, HOPMATHBBI JIOMYCTHUMBIX KOJMYECTB 3arpsi3HSIONIMX BEIIECTB B
CMEXHBIX MPUPOAHBIX Cpeldax M B CEIbCKOXO3IMCTBEHHOM MPOAYKIMH, TOKA3aTeld CAHUTApHOTO
cocrostaust ious 1o 'OCT 17.4.2.01—381.

2. K kareropun 3arps3HEHHBIX CJIEAYET OTHOCHUTH IMOYBBI, B KOTOPBIX KOJHYECTBO 3arps3HSIONINX
BEILIECTB HAXOAUTCS Ha ypoBHe wiH Beiiie [1/IK.

3. TlouBbl, OTHECEHHBIE K KATErOpUM 3arpsi3HEHHBIX, JODKHBI HAXOAWUTHCS TOJ IMOCTOSHHBIM
KOHTPOJIEM BHYTPHBEIOMCTBEHHBIX U TOCYIApPCTBEHHBIX CIYXO KOHTposisi. [louBbI BBIBOISTCS U3
ATON KaTerOpHH, M MOCTOSIHHBIM KOHTPOJIb 3aMEHsETCS Ha MEePHOANYECKUi, KOr/la KOJTMYECTBO B HUX
3arps3HAIONIMX BEIIECTB CTAHOBUTCS HIKE JIOMYCTUMOTO YPOBHSI.

4. Ocoboe BHUMAHHWE CIIEIyeT VYICNSATh I0YBaM, TMPIICTAIONMM K TPESIIPHATHSIM U O0OBEKTaM
MIPOMBIIIICHHOCTH, KUJIMIIHO-KOMMYHAJIBHBIM, CEJIbCKOIO XO34WCTBA, TPAHCIIOPTA, KOTOPHIE IO
XapaKkTepy CBOCH JEATEILHOCTH MOTYT 3arps3HSTH MOYBY MOCPEICTBOM BBIOPOCOB, COPOCOB, OTXO/IOB,
CTOKOB U OCA/IKOB CTOUHBIX BO/I.

5. Ilpu mpoBeneHUM KOHTPOJS 3a 3arps3HEHUEM TIOYB CIEAYET YYHUTHIBATh KJIAcC OMAacHOCTU
xumuyecknx BemectB mo ['OCT 17.4.1.02—83, cTeneHb OMACHOCTH MATOT€HHBIX U YCIOBHO
MATOreHHBIX OPraHU3MOB U COOJIOIATh TPEOOBAHMSL:

* UCMOJIb30BaTh (PU3UKO-XUMHUUYECKHE U OWOJOTMYECKHE METOJIbI, TO3BOJSIONIINE IONYyIUTh
JIOCTOBEPHYIO Ka4€CTBEHHYIO M KOJMYECTBEHHYIO MH()OPMAIIMIO O HATUYUH 3arps3HUTENCH B MOYBE.
[Ipenenbr oOHapyXeHHUsS KOHTPOJIMPYEMBIX BEILECTB JODKHBI ObITh HE BbImie HopMaThBOoB [IJIK B
TIOYBE;

* PETUCTPUPOBATH B JKypHAJIaX KAa4eCTBEHHBIM M KOJUYECTBEHHBIM COCTaB, OOBEMBI U JIAThI
BBIOPOCOB, COPOCOB, OTXOJIOB, CTOKOB M OCAQ/IKOB CTOYHBIX BOJ, MIPUMEHEHHE CPEJCTB XUMHU3AIUH C
yKa3zaHhueM o0bE€Ma M acCOpPTUMEHTa (DaKTHUECKH MPHUMEHSIEMBIX XUMHUYECKHX BEIIECTB, Pa3MEpOB
00pabaThIBaeMOi TePPUTOPUH, CTIOCOOOB U ATHI UX BHECEHHUST,

* ONpenensTh KONUYECTBO 3arps3HSIONIMX  BEIIECTB, CIOCOOHBIX MpUAaBaTh  IOYBE
(DUTOTOKCHUYECKHE CBOMCTBA, a TAK)KE€ OKA3bIBaTh OTPUIIATEIBHOE BO3/ICHCTBHE HA KAYeCTBO MOYBHI U
paCTUTENILHOM TIPOAYKIIMK B TOYBAX, MPEIHA3HAYEHHBIX U BO3JCIBIBAHUS CEITHCKOXO3SIMCTBEHHBIX
KYJIBTYpP B YCIIOBHUSIX 3alTUIIEHHOTO TPYHTA.

3arps3HSIONIME BEIIECTBA HOPMHUPYIOTCS:

1) B MaxOTHOM CJIO€ ITOYBBI CEJTBCKOXO3SMCTBEHHBIX YTOTHIA;
2) B II0YBE TEPPUTOPHIA IPEATIPUSITUH;
3) B IOYBaX JKUIIBIX PAiOHOB B MECTaX XPaHEHHs OBITOBBIX OTXOJIOB.

HopmupoBanue XMMHUYECKOTO 3arpsi3HEHUs], TIOYB YCTAHABIMBACTCS MO TMPEACIBHO JIOMYCTHMBIM
koHueHtpauusiM  (ITAKy). Ilo cBoeit Bemmumne I1/IKy; 3HAYMTENbHO OTIMYAIOTCS OT MPHHATHIX
JIOITYCTHMBIX KOHIIEHTPAIUK JJIs1 BOABI M BO3AyXa. ITO OTIMYUE OOBSCHSIETCS TEM, YTO TOCTYIUICHUE
BPEIIHBIX BEIIECTB B OPTraHW3M YEJIOBEKa M3 TIOYBHI MPOMCXOUT Yepe3 KOHTAKTUPYIOIIHE C TOYBOM
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00BeKTHI (BO31MyX, Boja, pacteHus). [1JIK — 3To Takast KOHIIEHTpaI|s XUMAYECKOTO BEIIECTBA (B MI" HA
KI' TOYBbl B IAXOTHOM CJIO€), KOTOpas HE JOJDKHA BbI3BIBATH MPSAMOIO MM KOCBEHHOIO OT-
PHMLIATEIBHOIO BIMAHUS HA CONPHKACAIOLIAECS C TOYBOM CpEAbl U 310pOBbE YEJIOBEKA, a TAKXKE Ha
CIIOCOOHOCTB MOYBBI K caMoouuilieHHt0. CymiecTByroT yeTslpe pazHoBuaHoctu [1/1Ky B 3aBUcuMOCTH
OT IyTed MuUrpanyid XHMMHYECKHMX BEUIECTB B COIpEICIbHbIE cpeabl: TB — TpaHCIOKalMOHHBIM
I0KA3aTellb, XapaKTEPU3YIOLIMI IIEPEX0]] BEILECTBA U3 II0YBBI Yepe3 KOPHEBYIO CHCTEMY B 3EJIEHYIO
Maccy M IUIOAbl pacTeHMd; MA — MUIpallMOHHBIA BO3IYLIHBIM II0Ka3aTellb, XaApPaKTEPU3YHOLLMUMA
Hepexo]] XUMUYECKOTr0 BELIECTBA U3 M0YBbI B arMochepy; MB — MurpaiioHHsiil BOIHbIH MTOKa3aTellb,
XAPAKTEPU3YIOIIMN NEPEX0] XMMUYECKOrO BELIECTBA M3 IIOYBBI B IOA3EMHBIE I'DYHTOBBIE BOABI U
BojorcToyHuKky; OC — oO1ecaHUTapHbIil 10Ka3aTellb, XapaKTEepU3YIOLIMHA BIMSIHHE XUMHUYECKOIO
BEILIECTBA HA CLIOCOOHOCTH MTOYBBI K CAMOOUHILIEHUIO U Ha )KUBOE HACEJIEHUE TTOYBBI.

Jonyctmasi KoHIeHTpalus Bemiectsa B mouBeHHoM ciioe (IT/IKyy) ycranaBnuBaercst ¢ yuértom ero
(hOHOBOW KOHIIEHTpAIMH, CTOMKOCTH 1 TokcumuHocTH. [1/IK,, ycTaHaBinMBaeTcs 3KCIEPUMEHTABHO B
3aBUCHMOCTH OT JOIYCTUMOW octaTouHoi KoHueHTpauuu (J{OK) B nHIEBbIX, KOPMOBBIX PACTEHUSIX U
B npoxykrax nuranusd. JJOK — 3To MakcumanabHOE KOJIMYECTBO BEIIECTBA B MPOAYKTaX MUTAHUS,
KOTOpOE, MIOCTYIIasl B OPraHu3M B TEUEHHUE BCEH JKU3HU, HE BbI3bIBACT HUKAKUX HAPYIIECHUH B 37J0POBbE
JIIOZE.

Hanee onpenensercs [11K, koTopas noJpkKHA rapaHTUPOBATh:

* mepexoj B aTMOC(EpHBIN BO3AyX BPEIHBIX BELIECTB B KOJIMYECTBAX, HE MPEBBIIIAIOLINX
ycranoBieHHyo [1/IK;

* TO %€ JUI1 TPYHTOBBIX BOJ;

* obecrieueHne MmpoLecCOB CAMOOYHILICHHUS TIOUBBI M TIOUYBEHHBIN MUKPOOOLICHO3.

B cnydae mpuMeHeHHMs HOBBIX XUMMUYECKMX COCAMHEHWM, U1 KOTOpbIX orcyrcrByer I[IJIK,
IPOBOJAT pacuy€T BPEMEHHO JOIyCcTUMbIX KoHueHTpatuii (B/IK) no popmyrne

BHKH :1723 + 0548 HﬂKHpa

rae [IIKp — npenenbHo omycTrMast KOHLIEHTpALKsI T POAYKTOB (OBOILHBIE U TIO/I0BBIE
KYJbTYpBbI), MI/KT.

Knaccudukanuio mouB 1O CTENEHW 3arps3HEHUs TPOBOISAT IO MPEJENbHO JIOMYyCTUMbBIM
koHueHtpauusam (ITJAK) xumuueckux BemectB M ux (oHOBOMY 3arpsisHeHuto. [lo cremnenu
3arpsiI3HEHUS MTOYBBI IOAPA3/IEIAIOTCS Ha!

* CHJIBHO3ArPsA3HEHHBIE,

* CpEIHE3arpsA3HEHHBIC,

* crabo3arpsi3HEHHbIE.

K' cuimpHO3arpsA3HEHHBIM OTHOCST IOYBBI, B KOTOPBIX COAEP)KAHME 3arpsA3HSIOIIMX BEILECTB B
HecKoubKo pa3 npesbinaeT [1K, umerompie HU3Ky0 OMOJIOIMYECKYIO PO YKTUBHOCTD, CYIIIECTBEHHOE
M3MEHEHHE PU3UKO-XUMHUYECKHX, XUMHUECKHUX U OMOJIOTMYECKUX XapaKTEPUCTHK.

K cpennesarps3sHEHHBIM OTHOCST TMOYBBI, B KOTOPBIX ycTaHoBiieHO mnpebimieHne I[TJIK 0Oe3
CYLIECTBEHHBIX U3MEHEHNI B CBOMCTBAX MOYB.

K cnabozarpsi3sHEHHBIM OTHOCST TOYBBI, B KOTOPBIX COJIEpKaHWE XUMHMYECKHUX BEIIECTB HE
npesbimaet [1IK, Ho BbIle ecTrecTBeHHOTO (hOHA.

CreneHp yCTOMUMBOCTH IMOYBBI K XMMHMUYECKHM 3arpsi3HSAIOIIMM BELIECTBAM OLIEHUBAIOT I10
OTHOIICHUIO K KOHKPETHOMY 3arps3HSIOLIEMY BELIECTBY WJM TIPYINIE BEUIECTB, KOTOPHIMHU
3arpsi3HeHa ucciaeayemas noysa.

[lo cremeHu ycTOMYMBOCTM K XHMHMYECKUM 3arpsi3HSIONIMM BEIIECTBAM M IO XapakTepy
OTBETHBIX peaKlUii OYBBI MOIPA3AEIAIOT Ha:

1) oYeHb yCTOWYHBBIC;
2) CpeaHEeyCTOMUYHMBHIC,
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3) MaJloyCTOHYHBEIE.

CreneHb yCTOWYMBOCTH MOYBBI K XUMHUYECKUM 3arpsi3HSAIOIIMM BEIECTBAM XapaKTepU3yeTcs
CJIETYIOIIMMH OCHOBHBIMHU MTOKA3aTESIMHU:

* TYMYCHOTO COCTOSTHHS MOYB;

* KHCJIOTHO-OCHOBHBIMH CBOWCTBaMH;

* OKUCJIHUTEIbHO-BOCCTAHOBUTEIHHBIMU CBOMCTBAMHY;

* KaTHOHHO-OOMEHHBIMHU CBOWCTBAMU;

* OHOJIOTUYECKON aKTUBHOCTH;

* YpOBHS T'PYHTOBBIX BOJ;

* JIOJM BEUIECTB B IOYBE, HAXOIAIIUXCS B PACTBOPUMON (hopme.

Uem meHbie OydepHas criocOOHOCTh MOYBBI, HUXKE coAepkaHue rymyca, pH mouBsl u jerue
MEXaHUYECKH COCTaB, TEM NI0YBA MEHEE YCTOMUMBA K XUMUYECKUM 3arpSA3HAIONIMM BEIIECTBAM.

[lepeuenp nokaszaresneil XUMUYECKOTO 3arpsI3HEHHS IOYB OMPEEAETCS UCXOAS U3:

* 1IeJIel U 3a/1a4 UCCIeI0BaHus;

* XapakTepa 3eMJIeTNOIb30BaHUS;

* crenuuKd UCTOYHUKOB 3arpsS3HEHHUS, ONPEICISIONINX XapaKkTep (COCTaB U YPOBEHbD)
3arpsAA3HEHUs U3y4aeMou
tepputopuu (Tadm. 4.1);

* I[PUOPUTETHOCTH KOMIIOHEHTOB 3arpsi3HeHus B coorBeTcTBUM co criuckoM 11K u O/IK
XUMHAYECKHUX BEIECTB
B [I0YBE M MX KJIacca ONMacHOCTH (Tad:. 4.2).

XKéctkoMy HOPMHPOBAHMIO TOJBEPralOTCsS IOYBBI HAa COJCp)KAHHUE B HUX IECTUIUIOB,
TSOKENBIX METAJUIOB, HE(PTEIPOIYKTOB, COeIMHEHUN (GTOpa U IPYTUX TOKCHUECKUX BEIIECTB.

Tabnwia 4.1 TlepeueHb HCTOYHUKOB 3arpsi3HEHUST U XUMUYECKUX AJIEMEHTOB, HAKOTUIEHUE KOTOPHIX
BO3MO>KHO B MIOYBE B 30HAX BIIMSHUS 3TUX UCTOYHUKOB

Bun IIpounsBoacTBeHHbIE XUMHYECKHE IIEMEHTHI
TIPOMBIIIIIEHHOCTH 00BEKTHI —
TIPUOPUTETHBII COIYTCTBYFOIIIAN
IlBeTHast [Ipou3zBoacTBO 1BET- CauHer, OJ10BO, BUCMYT,
METaJUTypIrHs HBIX METaJJIOB HETO- LUHK, Me/Ib, MBIIIBSK, KaJIMHH,
CPEICTBEHHO U3 PYI K cepebpo CypbMa, PTYTh,
KOHIIEHTPAaTOB celeH
Bropuunas nepepa- CBuHel, UWHK, Prytp
0O0TKa IBETHBIX 0JIOBO, MEJTh
METaJIJIOB
IIpousBoacTBO TBEP- Bonbsdhpam Monubnex
JIBIX U TYTOTUTABKUAX
LBETHBIX METAJIJIOB
[TponzBoacTBo Cepebpo, Turan, mapraseri,
TUTaHa LIMHK, CBUHEL, |MOJIMOIEH, OJI0BO,
00op, Menb BaHaIUN
Yépnas [Tpou3BOACTBO JIEeTH- Kobanbr, CBuHell,
MEeTaJLTypIus POBaHHBIX CTaJEH MOJIUO/ICH, KaJMHI, XpOM,
BHUCMYT, HUHK
BOJB(hpam,
LUHK
XKenezopynHoe mpo- CauHetl, LluHK, BOJIBGO-
W3BOJICTBO cepebdpo, pam, KoOakT,
MBIIIBSIK, BaHaIMH
TaJUTAA
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MarmmHoctpoenre u | IIpeanpusTas ¢ Tep- CuHerl, Hukens, xpowm,
MeTayuiooopaba- MHUYECKOI 00paboT- IVHK PTYTh, OJIOBO,
TBHIBAIOILAsT Ko MeTasuioB (0e3 Meb
MPOMBIIILICHHOCTh JIUTEHHBIX LIEXOB)
IMpousBoncTBo akky- | CBunel, CypbMa,
MYJISITOPOB, MIPOU3- HUKEJb, CBUHEIl, 1UHK,
BOJICTBO MPUOOPOB [y1st | KamMui BUCMYT
JIEKTPOTEXHUIECKOU 1
3JIEKTPOHHOM
MIPOMBIIUICHHOCTH
Xumu4eckas mpo- IpoussonctBo CrpoHLHi, Penxue 3emiy,
MBIILICHHOCTD cyriepdochaTHbIx LUHK, (1O, Me/Ib, XPOM,
yI0OpeHuii Oapuit MBIIIBSIK,
UTTPUA
TIpousBoacTBO CepHuCTBIC Menp, IWHK,
I1acT™Macc COETMHEHMS CTPOHITHIA
IIpomsBoacTBO IIponsBoacTBoO Le- Bapwii PryTs, 1MHK,
CTPOUTEINBHBIX MEHTa CTPOHIIMIA
MaTrepruaioB
Iomurpaguyeckas IIpudronureiinbie CBuHEI, IMHK,
TPOMBIIIICHHOCTh 3aBOJBI M THIIOTPA- 0JIOBO
(et
TBépapie OBITOBBIC CBuHell, Kaj- PryTp
OTXOJbI  KPYITHBIX MHH, OJIOBO,
TOpOJIOB, HCIOJIb- MeJb, cepeo-
3yeMbIC B KQuecTBE po, CypbMa,
yIoOpeHuit LIHK
Ocaznky KaHanusa- Csumnen, kazn- | Pryts, cepebpo
[HOHHBIX CTOYHBIX MU, BaHa-

BOO

JIAA, HUKEJIb,
0JIOBO, XpOM,
MeJIb, IUHK
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Tabmmma 4.2 - OTHECeHHE XMMHUYECKUX BEIIECTB, MOMAIAIOIINX B TIOYBY U3 BHIOPOCOB, OTOPOCOB,
0TX0J10B, K Ki1accam onacHocTH (o 'OCT 17.4.1.02-83)

Kiace XUMHUYECKOE BEILIECTBO
OIACHOCTH

1 MbIIbAK, KaAMUl, PTyTh, CBUHEI, CeJIeH, IIMHK, QTOp,
OeH3(a)mupex

2 bop, koOatbT, HUKENb, MOIMOJCH, MEIb, CYpbMa,
XpoM

3 bapuii, BaHaguii, Bojb(paM, MapraHel] , CTPOHIIHIA,
areToheHOH

4.2 OTBOP ITPOb N METO/1bl KOHTPOJISA 3AI'PA3ZHEHUS ITIOYB

[Iporpamma oOcne0BaHMS MOYBHI OMPEACIACTCS LENSIMU U 3aadyaMi UCCIIEAOBAHUS C yIETOM
CaHUTAPHO-3IUIEMUYECKOTO COCTOSHUS PaliOHa, YPOBHS U XapaKTepa TEXHOTCHHOW Harpy3KH, YCIOBUI
3€MJICTIOJIb30BAHUSL.

[Ipu BEIOOpPEe OOBEKTOB B MEPBYIO OYEpe/lb OOCIETYIOT MOUBBI TEPPUTOPUI MOBBIIIEHHOTO PUCKa
BO3/ICIICTBUS HA 3/710pOBbE HACENCHUs (JETCKHE JIOLIKOJbHBIC, IIKOJIbHBIE U JeUeOHbIE yUPEKICHUS,
CeNMTEOHbIE TEPPUTOPUH, 30HBI CAHUTAPHOW OXpaHbl BOJAOEMOB, MUTHEBOIO BOJOCHAOKEHUS, 3EMIIH,
3aHSATHIE TOJ1 CEJIbX03KYIbTYPBI, PEKPEALIMOHHbBIE 30HBI U T.11.).

Ot160op, TpaHCTIOPTHPOBAHUE, XpAaHEHHE, TIOATOTOBKA K aHAIN3Y M aHAIU3 MPOO OCYIIECTBIISIOTCS
B COOTBETCTBHUH C YTBEPKAEHHBIMA HOPMATHBHBIMH JJOKYMEHTAMH.

Koumpons 3aepsznenus noug HacenéHHbix nyHKmos TPOBOAUTCS ¢ YIETOM (YHKIIMOHABHBIX 30H
roposa. Mecra otOopa npod MnpeaBapUTEIbHO OTMEYAIOTCSl Ha KapTOCXEME, OTPAXKAIOLIEH CTPYKTYpY
ropojckoro nanmmadra. [IpoOHas miomaaKa JOHKHA pacroNiaraTbCsl Ha THUIMAYHOM TSI U3ydaeMoi
Tepputopun Mecte. [Ipu HeomHOpoaHOCTH penbeda TUIomaAKU BEIOUPAIOT 10 dlieMeHTaM penbeda. Ha
TEPPUTOPHIO, TIOJUICKAIYI0O KOHTPOIIO, COCTABIISIFOT OIMUCAHUE C yKa3aHUEM aJpeca, TOUKU OTOopa,
obmero penbeda MHUKpOpaiioHa, pacroliokeHHe MecT oTOopa U HCTOYHHKOB 3arpsi3HEHUS,
pPaCTUTENILHOTO TIOKPOBA, XapakTepa 3€MJICTIONb30BAaHUS, YPOBHS TPYHTOBBIX BOJ, THUMA TOYBBI U
JNPYTUX JaHHBIX, HEOOXOJWMBIX JUIS TPABWJIBHOM OIIEHKA M TPAaKTOBKH pPE3yJIbTaTOB aHAJIM30B
00pas1IoB.

Ilpu konmpone 3aepszHeHUs. NO48 NPOMBIUIEHHBIMU UCMOYHUKAMY TIIOMIAAKU [l 0TOopa mpod
pacroyiararoT Ha IJIO@AM TPEXKPATHON BEJTMUMHBI CAHUTAPHO-3AILUTHON 30HBI BJIOJIb BEKTOPOB PO3bI
BeTpoB Ha paccrosuuu 100, 200, 300, 500, 1000,2000, 5000 M u Gonee OT UCTOYHUKA 3arpsI3HEHUS
(T'OCT 17.4.4.02-84).

s KoHmpons caHumapHo20 COCMOAHUSL NOY8 OEMCKUX OOWKONIbHbIX, WKONbHbIX U JIe4eOHO-
NPOHUIAKMULECKUX YUPEIHCOeHU, USPOBbIX NIOWAOOK U 30H OMObIXa 0TOOpP MPOO MPOBOISAT HE MEHEE
JIBYX pa3 B TOJl BECHOM M OCEeHbI0. PazMep mpoOHOI TUTOmaaKu JObKeH ObITh He Oosee S x 5 m. [lpu
KOHTPOJIE CAHWTAPHOTO COCTOSIHWSI TOYB TEPPUTOPUHN METCKUX YUPESKICHUNW M WTPOBBIX ILIOIIAIOK
0TOOp MPOBOUTCS OTAEITHHO U3 MECOYHHMIT U 001IeH TeppuTopuu ¢ rryounsr 0... 10 cm.

C kax10i1 MeCOYHUITBI OTOMpaeTcst ojHa 00BeIMHEHHAS TIPpo0a, CoCTaBlIeHHAs U3 S5 ToueuHbIX. [Ipu
HEO0OXOIMMOCTH BO3MOXKEH OTOOD OIHON 00beANMHEHHOM MPOObI M3 BCEX TIECOUHUIL KaXK/101 BO3pacTHOU
TPYNIIbL, cOCTaBIeHHOHN n3 8—10 ToueuHbIX mMpoo.

IIpu konmpoae nous 6 paiione Mo4eyHbIX UCMOYHUKOE 3azpsa3HeHus (BBIrpeda, MycOpOCOOPHHUKU U
T.11.) IPOOHBIE TUIOMIAJIKA pa3MepoM He Oosiee 5 X 5 M 3aKIabIBAIOTCS HAa Pa3HOM PACCTOSIHUU OT
HCTOYHHMKA U B OTHOCUTEIIFHO YMCTOM MeCTe (KOHTPOJIB).
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Ilpu  uzyuenuu 3acpsAsHeHUs NOYE MPAHCNOPMHLIMU MASUCMPATAMYU TIPOOHBIE TUIOLIAIKU
3aKJIa/IBIBAIOTCS HA TPHOPOXKHBIX MOJIOCAX € YYETOM penbed)a MECTHOCTH, PACTUTEIBHOIO TOKPOBA,
MEeTe0- ¥ THPOIOrHUecKUX ycinoBui. [IpoOsl mouBbI 0TOMparoT ¢ y3kux nojoc jmHoi 200...500 M Ha
paccrosiauu 0...10, 10...50, 50... 100 M ot monotHa goporu. OqHa cMerIanHas mpoda COCTaBIISETCS U3
20.. .25 To4euHbIX, 0TOOpaHHBIX ¢ TIyOoHuHHI ... 10 cMm.

IIpu oyenxe noug cenbCKOXo3:UCMEEHHbIX Meppumopuii IPoObl TIOUBbI OTOMPAIOT JBa pa3a B roj
(BecHa, ocenb) ¢ Tiryounsl 0...25 cm. Ha kaxneie 0...15 ra 3akiajsiBaeTcss He MEHEE OJTHOH TUIOIIAIKH
pazmepom 100... 200 M2 B 3aBUCHMOCTH OT penbeda MECTHOCTH U yCIIOBHI 3eMJICTIOH30BAHUS.

Ot160p npo6 nmpoBoautcs B coorBercTBun ¢ 'OCT 17.4.4.02-84, 'OCT 17.4.3.01-83.

1 Toueunsie poOBI OTOMPAIOT HA MPOOHOW IUIOLIAJKE U3 OJHOTO MJIM HECKOJIIBKUX CIIOEB WIIH
TOPU30HTOB METOZOM KOHBEPTa, MO JUATOHAIM WM JIFOOBIM IPYrUM CHOCOOOM C TaKUM Pacyérom,
9yT00BI KaXKIas poda mpecTaBisiia CO00H YacTh MOYBbI, TUITMYHOMN JIJIsi TEHETUYECKUX TOPU30HTOB HITH
CJIOEB JIaHHOTO THIA TOYBBL. B 3aBHCHMOCTH OTIEIM HCCIEIOBAaHUS, pa3Mepa MpOOHOM IUIOIAIKH,
KOJIMYECTBO TOYCUHBIX IPOO JTOKHO COOTBETCTBOBATH YKA3aHHBIM B Tab. 4.4.

Toueunsie MPoObI OTOUPAIOT HOKOM HJIH IITNATENIEM U3 MPUKOMOK MK TOYBEHHBIM OYpOM.

2. O0benuHEHHYIO MTPOOY COCTABISIOT MYyTEM CMEIIMBAHUSI TOUYEUHBIX MPOO, OTOOPAHHBIX HA OJHOM
IIPOOHOI MIIOLIA/IKE.

3. st XMMHUYECKOro aHaym3a 00beAMHEHHYIO MPOOY COCTABIIIOT HE MEHEE, YeM U3 IATH TOYEUHBIX
npo0, B3ATHIX € OTHOM MPOOHOH TuTonIaaku. Macca 00beAMHEHHOM TPOOKI T0TDKHA OBITH HE MeHee | KT.

JIIst KOHTpOJIST 3arpsi3HEHUs] TTOBEPXHOCTHO —PACTIPEACISIONIMMUCS BEUIECTBAMH — HE(Th,
HEe(TENPOAYKTHI, TKEIBIE METAILIBI U APYTHE TOYSUHBIE TPOOBI OTOMPAIOT MOCIONHO ¢ T1youHsl 0...5
u 5...20 cm Maccoii He Oostee 200 1 kaxas.

JInst KOHTPOJIS 3arpsi3HEHHS JIETKO MUTPHPYIOMIMMH BEIIECTBaMH TOYEYHBIE MPOOBI OTOUPAIOT I10
TeHETUYECKUM TOPU30HTaM Ha BCIO TTyOMHY MMOYBEHHOTO MPOGUIIS.

Ta6muma 4.4 - Ot6op 1po0 MOYBHI

Pasmep nipoOHOI#H MII0TIaAKH,
ra
Iens uccneoBanys | OAHOPOMHBIN | HEOJHOPOIHBIN |  KommuecTBo mpo
TIOYBEHHBII TIOYBCHHBIIH
TIOKPOB TIOKPOB
Onpenenenne  coxep-| Ot 1 g0 5 010,510 1 He wMenee opnou
JKaHUST B TIOYBE XHMMHU- 00BeIMHEHHON
YECKHUX BEILECTB TpOOBI
Onpenenennie  coaep-| Orlmo5s 0Or0,5101 Ot 3 10 5 ToYeUHBIX
JKaHUS (hu3HUecKux npod Ha OJWH IOY-
CBOWCTB M CTPYKTYPHI BEHHBII TOPH30HT
TIOYBBI
Onpenenenue nato-| Or0,1 mo 0,5 0,1 10 00BETMHEHHBIX
TEHHBIX OpPraHU3MOB U po0, cocTosmX 13 3
BUPYCOB TOYEYHBIX mpo6
Kaxast

4. Tlpu orOope TOYEUHBIX MPOO U COCTABICHUU OOBETMHEHHON MPOOBI TOHKHA OBITh UCKITIOYEHA
BO3MOYKHOCTB MX BTOPHYHOTO 3arps3HEHHS.

Todeunpie TPOOBI MOYBHI, TMPEIHA3HAYCHHBIC IS ONMPEACICHHS THKENBIX METALIOB, OTOMPArOT
WHCTPYMEHTOM, HE COJIepIKaIluM MeTauioB. [lepen oTOOpOM TOYEUHBIX MPOO CTEHKY MPUKONKH HITH
MOBEPXHOCTH KEpPHA CIIEAYyeT 3a4iCTUTh HOXOM U3 TIOJMMATWICHA WIH TOJMCTHPONIA, WM
TIACTMACCOBBIM IIITMATEIEM.

Todeunsie MPoOBI MOYBHI, NPEAHAZHAYCHHBIC JUIS OMPEACTCHUS JIETYYUX XUMHUYECKHX BEIIECTB,
CIIeIyeT cpa3y MOMECTHUTh BO (DIaKOHBI WM CTEKIISIHHBIE OaHKU C IPUTEPTHIMU MMPOOKAMU, 3aTIOTHUB HX
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MOJTHOCTBIO JIO TIPOOKH.

Toueunblie TpoObI MOYBKI, PeTHA3HAYECHHBIE TS ONPe/IeICHHS ECTULIM/IOB, HE CIIeTyeT OTOUpaTh
B MOJIMATUICHOBYIO MITH TUIACTMACCOBYIO Tapy.

5. Bce o0benuHEHHbBIE TPOOBI TOKHBI OBITH 3apPErUCTPUPOBAHBI B XKypHAJle U IPOHyMepoBaHbl. Ha
KOKIYIONpoOy JOJDKeH OBITh 3alloJJHEH COINPOBOIUTENBHBIN TajioH (Tabm. 4.5). B mpormecce
TPAHCIIOPTUPOBKU U XPAHEHUS MOYBEHHBIX MPOO JOIHKHBI ObITH MPUHSATHI MEPHI IO MPEIYIPEKICHUIO
BO3MO)KHOCTH UX BTOPHUYHOT'O 3arpsI3HEHMUSL.

6. [IpoObl TOUYBBI UIsi XMMHYECKOTO aHAJIM3a BBICYIIMBAIOT JO BO3AYIIHO-CYXOTO COCTOSHUSI.
Bo3nymHo-cyxue npoObl XpaHsIT B MaTepUaThlX MEIIOYKAX, B KAPTOHHBIX KOPOOKAX MM B CTEKJITHHON
Tape.

[TpoObl MOYBKI, MTpeAHa3HAYEHHBIE IS ONPEACIICHHS JIETYUNX U XUMUYECKH HECTOWKUX BEIIECTB,
JOCTaBJISIIOT B 1a00OPATOPHIO U Cpa3y aHAIU3UPYIOT.

YcrpoiictBa 0T60pa 1Mpod MOYBkI ¥ FPYHTA:

— Pyunvie 6ypor Tuma AM-7 11 B3STHS M XpaHeHus ipo0 mouBbl Maccoi 1o 3,5 kr mo ['OCT 15150-
69. Cocrout u3 JBYyX IMJIUHIPOB OYypOBBIX, BOPOHKH, OOMKa, HOXKA, MOJIOTKA, CTAKAaHOB, JIOMIATKH U
YIIAKOBOYHOTO SIIHKA.

— byp-npoboombopnux npeactaBisger coOOl METALUTMYECKUH IMIIMHIAP, KOTOPBIA COCAMHSETCS C
COCTAaBHOM IITAHrod. [{mimMHAp MMeeT pexyllyro MOBEPXHOCTh M3 XMMHUYECKU CTOMKOM 3aKaJIEHHOU
crayy. [lITanra KpermuTcsi CTOMOPHBIMUA BUHTAMU M IMEET Ha KOHIIE PYKOSTKY JUIsl BpamieHus Oypa. Ha
HaKOHEYHHKE (uepe3 5 cMm) u mranre (depe3 20 cMm) HaHeceHbl pucku. [Ipobda oTOupaercs BpameHuemM
mpoO60OTOOpPHHUKA 33 PYKOSITKY MPOTUB YaCOBOM CTPENKM C OJHOBPEMEHHBIM HAJIaBIMBAaHHEM.
[TpoGooTOOPHUK peKyIe KPOMKOM HampaBisieT MOYBY BO BHYTPEHHHUM LMJIMHAP, BHICOTa KOTOPOTO
coctasinsieT 20 cm, mipu 3ToM otdupaercst okono 200 r mouskl. [Tocne otOopa Oyp BBITACKHBAETCS U
MI0YBA CCHIMACTCSI B EMKOCTb.

— Pyunvie 6ypol Jiidenvmana (I'ommanaus) coctost u3 Habopa OypoB pa3IMUHBIX THUIIOB JIJIST Pa3HBIX
M0YB, HAPAIIMBAEMOTO CTEPKHSI M PYKOSITKH.

— Momo6ypwt M-10 (pyunast nonaua) u KM-10 (croiika ¢ 1IeTHO#M 1mo1aueit v Mo IBMKHBIN BpallaTeb),
MasiorabapuTHbIC, JIETKONIEPEHOCUMbIE TIpeIHA3HAUSHBI JJ1s1 OypeHUsl CKBRXUH IIHEKOBBIM CIIOCOOOM
ryouHoit 10 10Mm.

— Byposas ycmanoska YKB-12/25, manorabaputHble, JIeTKO TEPEHOCHMBIC MpEIHA3HAYCHBI UL
OypeHHs CKBaXHMH TIyOMHOW 40 15 M IIHEKOBBIM CHOCOOOM HM 10 25 M ajMa3HbIMH H
TBEPOCIIABHBIMU KOPOHKAMH C ITPOMBIBKOH.

[IpoObI TOUYBBI M TPYHTA XpPaHAT B CIIENUATIBHBIX EMKOCTSX — AIIOMHHHEBBIX OFOKCAX WM
TICHETPAIMOHHBIX YaIlTKaX Pa3IMIHBIX TUTIOPA3MEPOB.

[TouBbl — CHOXKHBIM AHATUTUYECKUN OOBEKT, BKIIIOYAIOIIMN HEOpraHWYecKue (MHHEpAJIbHEIE),
opraHudeckue (rymMyc) U 3JIEMEHTOOpraHHYecKue (OopraHoMHHepasbHble) BemiecTBa. OAUMH U TOT ke
AIIEMEHT MOJKET HaXOJAWUTCS B TMOYBE B Pa3HBIX XUMHUUECKHX (opmax. Tak, yriepoj B MOYBEHHOM
pacTBOpe MPUCYTCTBYET B OpPraHMYECKUX BEIIECTBaX, MOHAX KapOoOHaTa W THApOKapOOHATa, OKCHIA
yriepoja ¥ T.J. B moyBax MOTyT MPHUCYTCTBOBATh MPAKTUYECKH BCE DJIEMEHTHI, UX COJACPIKAHUE
KojebJeTcss B IIMPOKMX TMpeenax: Ui MaKpOdJIEMEHTOB — OT JIECATHIX JoNield O HECKOJIbKUX
nporieatoB  (Al, Fe, Ca, Mg, K, Na, C) u pecarku mpouentoB (Si, O); mis MHKpO H
YABTPAMHUKPOIJIEMEHTOB — OT 108 10 102 % (Ba, Sr, B, Rb, Cu, V, Cr, Ni, Co, Li, Mo, Cs, Se);
MPOMEKYTOUHOE TOJToXKeHHe 3aHuMaroT 3aemenTsl (Ti, Mg,N, P, S, H).

CIO’)KHOCTh COCTaBa TIOYB, ITOYBEHHBIX PACTBOPOB M BBHITSDKEK, JIPEHAKHBIX BOJ HE TIO3BOJISIET
ABTOMATHYECKU MEPEHOCUTh Ha HUX METOJbI, pa3paOOTaHHBIC [T OMPEAETICHHUS SJIEMEHTOB B YUCTHIX
pacTBOpax WK B 00BEKTaxX, OJM3KUX 110 CBOMCTBAM MTOYBAM (HAIPUMEP, MUHEPAJIBI U PYIbI).

[lpun ananmm3e mouB oco0oe BHUMAHUE YAEISIOT CHCTEMAaTHUECKUM IOTPEIIHOCTSM, KOTOpBIE
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BO3HUKAIOT W3-32 HEOIHOPOJHOCTH COCTaBa, HEAJEKBAaTHOCTH METOJIUK OIPEICIICHUS, BIUSHHS
npuMeceil ¥ OCHOBBI 00pa3ia. OMHUM M3 TIIaBHBIX CIIOCOOOB BBISBICHUS] CHCTEMATHYCCKUX OIIMOOK
SIBJSICTCSI MCTIONIb30BAHUE CTAHIAPTHBIX OOpa3IoB IMOYB, OJJHAKO HabOp mx orpanmdeH. Kpome Toro,
BOXHBIM JTallOM T[IPU aHAJKM3€ I[IOYB SBISIETCS TPaBWIBHOE TNpOBEACHHE MpobooTOopa
pOOOIIOIrOTOBKY (pa3MelbueHHUE, IIPOCEUBAHKE, KBAPTOBAHHE, PA3IIOKCHHE).

Metonpl aHanM3a W HUCCICNOBAaHMS II0OYB OYCHb pa3HOoOOpa3Hbl (Tabn. 4.6). IlepeueHn
HOPMATUBHBIX JIOKYMEHTOB JIJIsl OPTraHM3aIH KOHTPOJISI 3arpsi3HEHHS TIOYBBI MIPUBEIEH B TIPHIL. .
Tabmuua 4.6 - Hanbosee pacnpocTpaHeHHbIE METOIbl KOHTPOJIS 3arpsI3HEHHUS IOUBbI

Meron onpenerneHus Harmvenopanue nokasareseil
TurpumeTpust XJ1opuiel, OOMEHHBIH KaJbIIUi U MarHui, CEpOBOIOPO]I, KEIIE30,
areTaIbAeTu I
I'paBumeTpus BnaxxHocth %, TUIIC, CYyX0# OCTATOK, CYIb(aThl
dotomeTpust Y no6penus, [IAB, M-muHUTpOOEH3011, TyMYC, hopmanbaerui, Gpocdop,

KaJIviA, HAaTPHA, HUTPATHI, ATFOMUHWHN, a30T aMMOHUWHBIN, cepa,
HUTPUTHI, HTOP, PTOPHUIIBI, HUKEITh, BAHAIUH, BOJIb(pPaM, KOOAJbT,
KaJMUii, MapraHell, Maruuii, MeJib, MOJIMOACH, PTYTh, LIMHK, OOD,

JKeJIe30, MECTULIU/IBI

TypOumumeTpust Cynbartsl, cepa
dnyopumeTpus HedrenpomykTsl, Oen3(a)mupex
AToMHO-a0copOImonHast | [loaBIKHBIE COSAMHEHUS JKene3a, MeIU, IIMHKA, HUKETIsI, KOOAIbTA,
CITEKTPOMETPHS MapraHIia, XpoMa, CBUHIIA, KaJIMUsI, KaTbIHs1, MATHUS, PTYTH, CBUHIIA,
xpoma, bopa
OMUCCHOHHAsA TIIaMeH- Kammit, natpwuit
Has hoTOMeTpust
Konmyxromerprst Y nenpHast ANEKTPHIECKast POBOIMMOCTb
Honomerpus pH BozaHOI! U cONEBOil BBITSHKKH, XJIOPHUIIBI, KHCIOTHOCTD, (PTOPHIBI,
HHUTpaThbl, OOMCHHBII aMMOHHIA
Iorenumomerpust Kap6onartsl, ruppokapOoHatsl, pH
[omsporpadus JKeneso, k0OATLT, KM, MeJIb, MOJTMO/ICH, HUKEITh, CBUHEIT, XPOM,
IIFHK
Xpomarorpadust Tomyon, kcrion, 6eH301, YIIIEBOJOPOAHOE TOILTHBO, TIECTHIIHIE,
IX, KX, TCX) CTUPOIL, OEH30J1, H30-TIPOITIIIOCH30IT, He(PTEIIPOTyKTHI
buorectupoBanue TokcuuHOCTB OcTpast
KOHTPOJIBHBIE BOITPOCHI
1 Kaxos cocraB mous?
2 Yo Takoe 3arpsizHeHHe mo4YB? KakoBbl OCHOBHBIC MPUYWHEI 3arPS3HEHUSI TIOUB?
3 Kak knaccuduimpyroTcst HOUBBI IO CTENEHU 3arpsi3HEHUs?
4 Kakue nmoka3areny XapakTepru3yloT CAHUTAPHOE COCTOSIHUE TIOUB?
5 Kak otOuparorcs mpoOs! 3arpsi3HEHHBIX Mo4YB? Kak mOATOTOBHUTE MPOOBI K aHATH3Y?
6 KakoBbl METOIBI KOHTPOJIS 3arps3HEHHBIX TTOYB?
7 Hauém 6azupyercs obocHoBanue [1/1K 3arpsi3HsOMIX BEMIECTB B TOYBE?
8 Ot 4ero 3aBHCHUT CIIOCOOHOCTB TIOYB COMPOTHBIIATHECS aHTPOIIOTCHHOMY N3MEHEHUO

OKpY KaIOITIel CpeIbl?

9 HazoBwure u qaiiTe KpaTKyIO XapaKTEPUCTHKY aHTPOTIOT€HHO-TEXHUYECKUX BO3ICHCTBUIHA,
CIIOCOOHBIX BBI3BATh YXY/AILIEHHE Ka4eCTBA MOYB.

10 Kakumu mpuuuHAMU MOKET OBITh BBI3BAHO XMMHUUECKOE 3arpsi3HEHHE MOYB?
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11 Kaxkue TpeboBaHMs MPEABSIBISIOT K KOHTPOIIO 3a 3arpsi3HEHUEM TOYB?
12 Kaxue BBIIENSIOT MTOYBHI MO CTENIEHN YCTOMYMBOCTH MX K 3arPsI3HAIOIIMM BEIECTBaM?
13 Kakumu rmokaszarensiMu XapakTepu3yeTcs mousa’?

14 OcHOBHBIE MEPOIIPUATHS TIO OXPAHE MOYB.

15 Kaxue npeabsBIsIOT TpeOOBAHUS K OXpaHE IIOYB OT 3arpsa3HEHUs?
16 Kakymu rpaBOBBIMH JOKYMEHTaMH PETyJIMPYeTCs OXpaHa MoYB M ITOYBEHHOTO OKpoBa?
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5 THCTPYMEHTAJIBHBIE METO/IbI AHAJIM3A

Haubonee >¢hexTrBHBIE 1 YACTO UCTIONB3yEMbIE METOBI AaHAIN3A!

* aTOMHO-3MHCCHOHHAs CIEKTPOMETPHs, SMHCCHOHHAs (OTOMETpUsl IUIAMEHH, MpUMEHSEMbIC, B
OCHOBHOM, JIJIsl OTIPEICNICHUs] METAJUIOB (0COOEHHO MUKPOAJIEMEHTOB);

* aTOMHO-a0COpPOLIMOHHAs  CIIEKTPOMETpHUs, BCE dalle MpuUMeHseMas Uil ONpEIeNCHUs
MHKPO3JIEMEHTOB;

*  (uryopuMeTpus, IEPCTICKTUBHA TS OTIPE/IENICHHS] MUKPO3JIEMEHTOB U OPraHMYECKUX BEILECTB;

* TOTEHIUOMETpUs (MOHOMETpUS), IPHUMEHSIEMas! ISl ONIPE/ICNICHUS CO/IeP KaHMs PA3IMYHBIX HOHOB
(K, Na,Ca, Pu np.), pH;

*  BOJIbTAMIICPOMETPUS, UCTIOIb3yeMast s ONpeIeTICHUsI MUKPO3JIEMEHTOB U OPTaHUYECKUX BEIIECTB;

* Ta30)KUJIKOCTHAsI XpoMaTorpadus, A/ aHAITN3a CJIOKHBIX CMECEH OpPraHMYECKUX BEILIECTB.

5.1 CHEKTPOCKOIIMYECKHUE METO/JBbI

CHeKkTpoCKOMYECKMMH  METOJaMHM  aHajli3a  Ha3blBAIOTCS  METOZbI, OCHOBAaHHbBIE Ha
B3alMOJICHCTBUU BEIECTBA C 3JIEKTPOMArHUTHBIM H3JIydeHUEM. Pa3iuuaroT MeToibl aTOMHOW U
MOJIEKYJISIPHOM ~ CHIEKTPOCKOMUU. MeToapl aTOMHOW CHEKTPOCKONIMM OCHOBaHbl Ha  SIBICHUSIX
NOIJIONIEHNS.  (HampuMep, AaTOMHO-aOCOpOIMOHHBIN) UM MCIYCKaHUsl (HAalpuMep, HMUCCHOHHAs
(doToMeTpHsl TUTAMEHH) CBeTa CBOOOTHBIMH aTOMaMH, a TAaKXKE WX JIFOMHHECIICHIIMU (HAIpuMep,
aTOMHO(DITyopeClIeHTHBI). MeTobl ONTUYECKOM MOJIEKYIISIPHOM CHEKTPOCKOIHMHM B 3aBUCUMOCTH OT
XapakTepa B3auMOAEHCTBUS U3ITYUYEHUS C UCCIIEyEMbIM BEILIECTBOM U CHOCO0Y €0 U3MEPEHUS JENSAT
Ha: a0COPOLIMOHHYIO CIEKTPOCKOITUIO, He(ETIOMETPUIO, TYPOHIMMETPHIO, TFOMUHECLICHTHBIA aHAJIH3.

1. AGcopOruoHHas CIEKTPOCKOIUS, T.€. aHAIN3 10 MOTJIOLIEHHIO U3Ty4YeHUs BKIIIOYAeT:

* CHEKTPO(OTOMETPUYECKUI aHAIM3 — OCHOBAH Ha OIPEAEICHUH CIEKTpa MOMJIOMIEHU WU
M3MEPEHNH CBETONOIVIOIEHUS] MPU CTPOro ONpENeNIEHHON JUIMHE BOJHBI, 3Ta CIEKTpalibHAs JIMHUS
COOTBETCTBYET MaKCUMYMY KPUBOI MOTJIOIIEHUS JAHHOTO BEIIECTBA;

* (OTOKONOPUMETPUUECKUI aHAIM3 — OCHOBaH Ha UW3MEPEHUM WHTEHCHBHOCTH OKPacKU
HCCIIEIyeMOT0 OKPALIEHHOT0 PacTBOpa WM CPAaBHEHUHU €€ C HHTEHCUBHOCTBIO OKPACKH CTaHIapTHOTO
pacTBOpa ¢ MPUMEHEHUEM YITPOIIEHHBIX CIIOCOOOB MOHOXPOMATH3AIMH (CBETOPUIBTPHI).

2. AHamu3, OCHOBAaHHBIM Ha WCIOJBb30BAaHMM PACCESHUS CBETa B3BEILCHHBIMM YaCTUIIAMH
(HedenomeTpHs) U MOTIIOLIEHUH CBETa B Pe3YJIbTaTe CBETOpaccesHUs (TypOUaUMETpusl).

3. MonekymnspHbIi JIFOMUHECHEHTHBIH aHanu3 ((pIyopruMeTpUYEcKHil) OCHOBAaH Ha W3MEPEHUH
MHTEHCUBHOCTHUHU3ITYYEHHS, UCITYCKAEMOT'0 B pe3yJIbTaTe MOIJIOMIEHNs (POTOHOB MOJIEKYIaMH.
TPEXBAJICHTHOE.

5.1.1 MeTtoabl MOJIEKYJSIPHOH CHEKTPOCKONHUH

B abcopOuMOHHON CHEKTPOCKONUU HCHOJB3YIOT TOIJIOLUIEHHE  3JIEKTPOMArHUTHOTO
u3nydeHus B Y@, BUAUMOHN (TpaJullMOHHO Ha3bIBalOT crekrpodoromerpus) u HMK-obmactax
cnektpa (MK-cnextpomerpus). HauOonbiiee pacmpocTpaHeHHe MNOMYYHIN (OTOMETPHUUYECKHUE
METO/bl aHajh3a, OCHOBaHHbIE Ha TOIJIOIIEHUH B BUAMMOW OONACTH CIEKTpa, T.e. B MHTEpBaje
miuH BostH 400...760 HM. DHeprust HOTOHOB B ATHX 00JaCTAX CHEKTpa JOCTaTOYHA JUIs IEPEX0JI0B
JJIEKTPOHOB B MOJIEKYJIE C OJHOTO SHEPreTHYECKOro ypoBHsA Ha Apyro. OCHOBHOHM BKJIax B
W3MEHEHHUE DSHEPrUH MOJEKYJbl BHOCHT OJJIGKTPOHHBIH IEpexXod, HO Y MOJIEKYJIbl YHCTO
ANIEKTPOHHBIA MEPEXO0Jl HE OCYIIECTBUM — OH COIPOBOXKJAETCS M3MEHEHUEM Koyie0aTeslbHON U
BpamareabHol sHepruid. [103ToMy MOJEKYJISApHBIA CHEKTP MOTJIONIEHUS] COCTOUT M3 MHOYKECTBA
CHEKTPAIbHBIX JTUHUHA. JIMHUM ¢ OMU3KOM SHepruel CIMBAIOTCS B OAHY IOJIOCY MOTJIONICHHS.
BozBpamiasce B UCXOIHOE COCTOSIHME, MOJIEKYJa 4Yallle TepsieT MOIVIOMIEHHYIO SHEPTHI0 B BUJE
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TEIUIOTHI, peke — B BUJC H3MydeHHs. [I0CKOIBKY BO30YXKTaeMbBIX MOJEKYI IO CPAaBHEHHIO C UX
OOIIMM YUCJIOM Mallo, BBIJICIMBIIASCS TEIUIOTA HE BIHMSICT HA COCTOSIHIE U3y9aeMON CUCTEMEI.
KonuyecTBeHHO TMOTJIONMIEHHE CUCTEMBI M3JIYUYEHHUs] OMHUCHIBaeTCsl 3akoHamMu byrepa—
Jlambepra—Dbepa. Mepoil CBETONMOTrJIOUIEHHUS CIIYKAaT BEJIWYHHBI, HA3bIBAEMbIE€ NPOIYCKaHUEM U
ONTUYECKOU MIOTHOCTHIO.
Ilponyckanue:

T=I1/lg wm T=(/ly- 100,
| - HHTEHCUBHOCTH MPONICAIIETO MOTOKA;
lop - MHTEHCUBHOCTH ITaJAIOIIETO ITOTOKA.

Onmuueckast NIOMHOCMb .
A=I1gl/iT=lgl/1

Ecnu pactBop o0pa3ima coBceM He MOTIIOIIAeT CBeTa, mnpomyckanue paBHo 100 %, a
ONTHYECKasl IJIOTHOCTh - HYNIO. [Ipy MOJHOM MOIrJIOLIEHUMH CBETa MPONYCKaHUE PaBHO HYJIO, a
ONITUYECKAs TUIOTHOCTh — OECKOHEYHOCTH.

UccnenoBanust byrepa (1698 - 1758) u Jlambepra (1728 - 1777) moka3anu, 9TO ONTHYECKAs
IUIOTHOCTh MPSIMO IPONOPLUOHAIbHA TOJIIMHE KIOBETHl. 3aBHCHUMOCTbH ONTHYECKOH IJIOTHOCTU
pacTBopa IMOIJIOIIAOLIEro BEIIECTBA OT €ro MOJIIPHOM KOHLeHTpauuu ycraHoBwi bep (1825 —
1863). 3akoH, oOBenMHSAIOMUN B ceOe 00e 3TH 3aBUCHUMOCTH, Ha3bIBacTCS 3aKOHOM byrepa—
Jlambepra— bepa. [IpumenurensHo k criekrpodoromerpunt B Y D-BUIUMOIN 00JaCTH CIIEKTpa €ro
3aMKCHIBAIOT CIIEAYIOIIUM 00Pa3oM:

A= E,‘;JC

&) - MOJISIpHBIN KOO(PPHUIIMEHT MOTJIOIEHUS MPU JAHHOMN IJIMHE BOJHBL;
| - TonmmHa mornomaronero ciost (KIOBETHI);
€ - KOHIEHTPANUs MOTJIOUIAI0IIETO BEIECTBA.

Ha npaxTrke 3aBUCUMOCTD A OT KOHIIEHTPAIIUH OMPEICIIEMOro BEIEeCTBA MPH MOCTOSIHHON |
U KOHKPETHBIX YCIIOBHSIX AHAJMTHUYECKOI'O OIpENEeNIEeHUs] M300pa)xatoT B BHUJE I'PaIydpPOBOUYHOTO
rpaduka — MpsMO JIMHKUH, TPOXOAAIIEH Yepe3 Hayano koopauHar (puc. 5.1),

A A

>
C, mone/am’

Pucynok 5.1 - I'pagyrpoBouHblii rpaguk
[Ipu sTOoM MOJIApHBIA KOA(G(GULUMEHT MOTJIOMIEHUS &), ONPEAENSIOMUN Tpeesl o0HapYKEHHS
MeToAa, OyIeT paBeH TaHIeHCY yrja HakJIOHA TpaIyHpOBAavYHOW MPSIMOH K OCH alCImcc, eciu
KOHIIGHTDAIS BBIPAKEHA B MONB/IM°. ECIH KOHIGHTpAIMs BBIDOKCHA B MACCOBBIX GIMHHIAX,
TOrJa YriaoBod KOd(pUIUEHT cocTaBUT Koddduiment nornomeHus K. Uem Oonblie HAKIOH
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IpaJyHpOBOYHOTO Tpaduka K OCH KOHIICHTpALUii, TeM Ooyiee UyBCTBUTEIBHBIM SIBISAETCS JaHHBIN
(dboToMeTpHUECKUIT METO/I.

MOXHO pPacCUUTBIBATH &, IO pe3yabTaTaM HM3MEPEHHs ONTHUYECKOH IUIOTHOCTU pAacTBOpa
3aJJaHHON KOHIIGHTPAIMH 10 popMyIe

&), = Amin /IC

MOHO TaK)Xe UCI0JIb30BaTh TAOJUYHbIE JAHHBIE.
Teopernueckoe 3HaUCHNE MOJIIPHOTO KO3((HUIHUEHTA IOTJIOIEHHS COCTABIISIET

& =N 105

Jliis HanboJiee UHTEHCUBHO OKPAIIEHHBIX COCTUHEHHI dTa BEIMYMHA OOBIYHO COCTABISIET &)
=n10* . Torxa, MOJIb3YSICh ypaBHEHUEM 3akoHa byrepa—IJlamOepra—Dbepa, MoxHO ompenenuThb
HWKHIOIO I'PaHUILY TUAIa30Ha OMPEIeIIIEMbIX COICPKaHUI BEIIECTB Crin 110 Gopmyie

Cmin = Anmin/l &,

[Monaras | = 1 cM 1 Amin = 0,005, moay4nm

Cin = 0,005/10* 1 monv/om®

Ecnu HeoOxonumo emie 0ojiee MOHU3UTH IMpesiesl 0OHAPYKEHUS,, MOXKHO YBEIHUYUTh TOJLIUHY
IIOTJIOLAEMOTr0 CJI0S1 MJIM CKOHLIEHTPUPOBATh BELLIECTBO, HAIIPUMED, SKCTPAKLIUEH.

CTeHKH KIOBEThI pacCeMBAOT HEKOTOPYIO JIOJIIO MAJJAI0IIET0 U3JIy4eHUs U BMECTE C PACTBOPOM
00yCITaBIUBAIOT YacTU4HOE moryomenue. s xommeHncanuu storo 3¢dexra Ha mpakTHUKe IS
u3MepeHus lo UCTIONB3YIOT HICHTUYHYIO KIOBETY C YACTBIM PACTBOPUTEIICM.

Habmtonaemble oTkiIOHEHUs OT 3akoHa JlambepTta— bepa MoryT ObITH BBI3BaHBI CIIEIYIOIIUMU
IIPUYNHAMHU.

* KoHueHTpanus mOrJIoWAKIMX YacTUL CTOJb BEJIMKA, 4YTO MEXIY HHMH IPOUCXOIAT
JJIEKTPOCTATUYECKUE B3aUMOACUCTBUA. B pesynpTaTre 3TOr0 ONTUYECKAas IUIOTHOCTH IEPECTAET
OBITH MIPSIMO MPOIOPIMOHAIbHA KOHLEHTpAIMU. B pa30aBiieHHBIX pacTBOpax 3JIEKTPOCTATUYECKUE
B3alMOJEHCTBUS peHeOpexnmMo Maibl. [1oaTomy n3mMepeHus ctaparoTcsi MPOBOJUTH B pacTBOpax ¢
KOHIIEHTpaluen omnpeaensiemoro euiectsa He Boiie 0,01 M.

* B pe3ynbrare moOOYHBIX pEaKIMil YacTUIl OTIPEACIIIEMOr0 BEIIeCTBa MEX Iy co00# (accouuanus,
JUCCOLMAIus) WIM C PACTBOPUTEIEM MOTYT IMOIYy4aTbCs MPOAYKTHI € JIPYTMMH MaJlsipHBIMU
Kod(ppuImeHTaMu MOTJIOMICHHS.

* Ilpu wucCHoONB30BaHUM HEIOCTATOYHO MOHOXPOMATHYHOIO CBETa HAOIIOAAIOTCS OTKJIOHEHHE
KOHIICHTPALMOHHOM 3aBUCUMOCTH ONTHYECKOM IUIOTHOCTH OT JTMHEHHOCTH. DTOT 3¢ (HeKT 0cOOEHHO
BBIPQ)XEH B CIy4asX, KOTrJa MOJSPHbIM KO3()(UIIMEHT MOTJIOIIEHUsI CHUIIBHO 3aBUCUT OT JUIMHBI
BOJIHBI, T.€. HA Kpasix MoJiockl moriomieHus. [1oaromy 00b4HO cTapatoTcst paboTaTh B MaKCUMyMe
ITOTJIOIICHHUS.

» PaccesHHBII CBET TaKKe UCKAKAET N3MEPEHHBIC 3HAYECHUSI ONITUYECKOM IIIIOTHOCTH.

3akoH agauTUBHOCTH. OnTryeckass IUIOTHOCTh — 3KCTEHCHBHOE CBOMCTBO BELIECTBA.
[TorTOMy onTHuYecKas INIOTHOCTh CMECH BEILIECTB PABHA CyMME ONTHYECKUX IJIOTHOCTEH KaXKJIOTO
U3 HUX. OTO CHPaBEUIMBO IIPU YCIOBUM MOJYMHEHHS KaXKIOrO BeLIeCTBa 3aKOHY byrepa—
JlamGepra— bepa 1 B OTCYTCTBUM XMMHUECKUX B3aUMOJICHCTBUIA Mex Ty HUMH. UTak, Ui cMecu m
BELIECTB IIPX OJJHOM U TOU K€ IJIMHE BOJIHBI UMEEM
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CriekTpbl ByX BEUIECTB M HUX CYMMAapHbId CHEKTp MpeacTaBiieHbl Ha puc. 5.2. IlpuHnun
aJTUTUBHOCTH (CyMMMPOBAHHUS) ONTHUYECKUX IUIOTHOCTEH IMIMPOKO MCIOIB3YIOT B aHAJIUTHYECKOU
XUMHH.

Omnpenenenue conep’kaHus BEIIECTBA METOJOM CIEKTPO(YOTOMETPHUM MOXKHO MPOBOAUTH KaK
HETOCPEJCTBEHHO, TaK M C HCIIOJIb30BAaHUEM CIEUATBHBIX (DOTOMETPHUECKUX PEAreHTOB.

XUMHUYECKUE PeaKkiuy, UCTI0Ib3yeMble B (POTOMETPHUYECKOM aHAJIN3e, HECMOTPSI Ha Pa3Inune B
UX XHMH3ME, JOJDKHBI 00s3aTeIbHO CONPOBOXAATHCS BO3HUKHOBCHHEM WIIM OCJa0JIeHHEM
CBETOIIOIJIOLIEHUS PACTBOPA.

1 — cnektp KoMITOHEHTa A; 2 — CIIEKTp KOMITIOHEHTa b; 3 — cyMMapHBIi ciekTp
Pucynox 5.2 - CriekTp MoriomeHus IByXKOMIIOHEHTHOW CMECH:

Kak m KaxJasa pcCaknuda, HCIOJIb3yeMad B KOJIUYCCTBCHHOM aHAJIM3C, PCaKIHd OOJDKHA
poTeKaTh U30MpaTeIbHO, OBICTPO, MOJHOCTHIO M BOCIIPOU3BOIUMO.

Kpome Toro, okpacka oOpasyromeiicss aHaaTuTHYecKol (OpMBI JOJDKHA OBITH YCTOHUYMBA BO
BPEMEHH U K JEHUCTBUIO CBETA, a MOIJIOLIEHUE PacTBOpa, Hecyllee HH(OPMAIMIO O KOHIEHTpalUn
MOTJIOINAIOLIETO  BEIIECTBA, JIOJDKHO TMOAYMHATBCA (DU3MYECKMM 3aKOHAM, CBS3bIBAIOIIUM
MIOTJIONICHUE ¥ KOHIICHTPAIINI0, KOHKPETHO — 3akoHy byrepa— JlamOepTa-bepa.

B HeopranmueckoM (oTOMETpHUECKOM aHaiu3e Hauloyiee YacTO HCHOJB3YIOT PEAKIUU
KOMIUIEKCOOOpa30BaHUsl MOHOB ONPEENIIEMbIX 3JIEMEHTOB C HEOPraHWYECKUMHU M, OCOOEHHO, C
OPraHNM4Y€CKUMH pCarcHTaMHn,; peXKE — PCAKIHNU OKUCICHUSA-BOCCTAHOBJICHUA, CUHTC3a U APYTHUX
TUnoB. B opranndyeckoM (OTOMETpHUECKOM aHajiu3e 4Yalle NPUMEHSIOT peakiUu CHHTEe3a
OKpAIIEHHBIX COCTUHEHUH, KOTOPHIMH MOTYT OBITh Aa30CO€AMHEHUs], OJMMETHHOBbIE U XUHOHH-
MHUHOBBIE KpacHTeNH, alu(opMbl HUTPOCOEAMHEHHH W aAp. MHOraa MCHoib3yloT COOCTBEHHYIO
OKpAaCKy BELIECTB.

OCHOBHBIMU MTapaMeTpaMH, KOTOPBIE CIENYyeT YUYUTHIBATH NMPU BHIOOPE ONTUMANIBHBIX YCIOBUN
CbOTOMeTpI/I‘—IeCKI/IX OHpe}IeHeHHﬁ, SABJIIIOTCA JIMHA BOJIHBI, OIITHYECKas IINIOTHOCTH, TOJIIIHUHA
CBETOIOTJIOMIAIOIIETO CJIOS M KOHLIEHTPAIMsI OKPAILIEHHOTO BEIEeCTBA.

VYcnoBus 1 mocnen0BaTeNbHOCTh GOTOMETPUYECKOTO OMPEIETICHHSI BEILIECTBA CIIEAYIOIINE:

1. Boeibop poromerpuueckoit popMbl BEIIECTBA, T.€. COEAUHEHUE, B KOTOPOE MEPEBOAST BEIIECTBO
JUIS W3MEPEHUS] ONTHYECKOM IUIOTHOCTH, C YYE€TOM &, M HalIMuus JPYrMX KOMIIOHEHTOB B
aHAJM3UPYEMOM OOBEKTE.

2. V3MepeHune cnekTpa MOTJIOMIEHUS W BHIOOp ONTHMAalIbHOM JJIMHBI BOJIHBI, KaK HPaBUIIO, 3TO
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MakCUMyM MnoruomeHus. OQHaKo eclii IpUMECh NP 3TOW JJIMHE BOJIHBI MOIJIOUIAET, TO JIy4Ile
BBIOMPATH APYT'YIO OOJIACTh CIIEKTpA.

3. HccnenoBanue BIUSHUS MOCTOPOHHUX BEIIECTB HA ONTUYECKYIO TUIOTHOCTD.

4. YcraHnoBieHHe 00JIaCTH KOHIICHTpAIMi MoauMHEeHHs 3akoHYy byrepa—IJlambGepra—bepa. s
3TOT0 MCIOJB3YIOT CTaHJAPTHBIE PACTBOPHI ONPEAEIIEMOr0 BEIECTBA PA3IMYHbIX KOHLEHTPALUH,
IPOBOJAT (POTOMETPUYECKYI0 PEaKLUUI0 U OJAHOBPEMEHHO TOTOBAT XOJIOCTOM pacTBOp (HE
cofiepakaluii onpezensiemoe BellecTBo). Ilogduparor KroBeTy Tak, 4TOObl ONTHYECKAsl MIIOTHOCTh
pacTBopa ¢ HauMeHbIIel KoHIeHTparuei Obia He meree 0,05...0,1, a ¢ camoii BICOKOH HE Ooee
0,8... 1,0 u tommuHa morjomiatomero cinos 1< 5 cm. Haumenbpmas omubOka npu 3HaueHHH A =
0,434; ganbonpias — ecnu 1,5 <A4<0,01.

W3mepstoT ONTHYECKYIO IUIOTHOCTh BceX pactBopoB. Ecnm rpaduk 3aBucumoctu 4 = f(C)
IPEJCTaBIsAeT COO0M NPSIMYIO JIMHUIO, TO PAacTBOPBI NMOAUYMHSIOTCA 3aKkoHY byrepa—IJlambOepra—
bepa (noy4eHHy0 MpsIMYI0 UCIIOJIB3YIOT B KQU€CTBE IPaAyHPOBOYHOIO Tpaduka).

5. IIpoBeneHue pacué€ToB MO ONPEAEICHNUI0 KOHIIEHTPALlMU BEILECTBA, HAXO/AIIErocsi B pacTBOPE.
CyiiecTByeT HECKOJIbKO HPUEMOB (HOTOIIEKTPUUECKUX H3MEPEHUI: METOJ I'pajyHpOBOYHOIO
rpaduka; METOA  MOJIIPHOIO  Ko3(duuMeHTa MOINIOIIEeHUs; MeToA  100aBOK; METOJ
maddepeHranbHOi (HOTOMETPHH; METOJ CIEKTPO(HOTOMETPHUECKOT0 THTPOBaHUS. Yaie Bcero
IIPUMEHSIETCA METOJI TPaAyUPOBOYHOIO TpadukKa.

6. IIpoBepka pe3ynpTara aHanM3a, OLEHKAa €ro BOCIPOW3BOAMMOCTH W BbIa4a OKOHYATEIHHOTO
pe3yJibTaTa ¢ METPOJIOTUYECKON OLIEHKOM.

Ha mnpakTtuke uacTo BO3HHUKAaeT 3ajaya OIpeNeNleHus [JBYyX WM 0ojiee KOMIIOHEHTOB,
HaXOJAALIMXCS B OJHOM pacTBope. [IpM HEKOTOpPBIX YCIOBHSX BO3MOXKHO HX OJHOBPEMEHHOE
orpejesnieHue 06e3 MpeaBapuTeNbHOrO pasjeneHus. B mpocreiiieM ciydae BellecTBa MOINIOIIAIOT
IPU Pa3HbIX JUIMHAX BOJIH, U AHAJIU3 CMECHU CBOJIUTCS K OINpPENEJIEHUI0 KaXKJI0Or0 KOMIIOHEHTa B
oTaenbHOCTH. EcnM ke CIeKTphbl BELECTB MEPEKPHIBAIOTCS, TO AJS aHAIU3a CMECH HCIONIb3YIOT
OJIMH M3 METO/IOB, OCHOBAHHBIX HAa 3aKOHE aJJUTHUBHOCTH ONTUYECKUX IJIOTHOCTEH. M3 HuX
HaubOosee u3BecTeH Meron Pupopira, 3aKIOYarolIUicS B HW3MEPEHHUU ONTHYECKOM IJIOTHOCTH
CMECH IpU HECKOJbKHUX JJMHAX BOJH M COCTaBJICHHM CHUCTEMbl YpaBHEHUH, BKIHOYAIOIIUX
HEU3BECTHbIE KOHLIEHTPAIlMM KOMIIOHEHTOB cmecu. [Ipumenenue meroma Pupopara Tpedyer
MOJYMHEHUS] PACTBOPOB OOOMX KOMIIOHEHTOB OCHOBHOMY 3aKOHY CBETOIOIJVIOIIEHUS U
IIPEBAPUTEIILHOTO ONpPEETIeHUs MOJSIPHBIX KO (GUIIMEHTOB MOIIOIIEHUS MPH IBYX JUIMHAX BOJIH.

B cnmektpodoromerpun B omiMuMe OT  (OTOMETPUH  MCCIEIYIOT  MOTJIOIEHHE
MOHOXPOMAaTHYECKOI'O CBETA, T.€. U3JIyUEHUs B Y3KOM MHTEpBaJie AJIUH BoJH (£1—2 HM). B cBs3m C
STHUM MOBBIIIAETCS TOYHOCTb ONPEEICHUN U CHI)KAETCS Mpeiesl 0OHApYKMBAEMbIX KOHIIEHTpALHi.
[TosTomMy crnekTpodOTOMETPUUYECKUI METOJ, OCOOCHHO TPHUTOACH IJs OMNPENCTICHHN MalbIX
KOJIMYECTB BEUIECTB. [[pyriuM npenMyIecTBOM SBISETCS BO3MOXKHOCTh UCCIEI0OBaHUSI OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX CUCTEM, BKJIIOYask yJIbTpaduoIeTOBYIO0, BUIMMYIO U HH(paKpacHyo o0i1acTu
CIIEKTpA.

Annapamypa 013 usmepenus nozioujenus ceema. IIpudbop i U3MEPEHUsT CBETONOTIIONICHUS
JIOJKEH BBITIOJIHATH JIBE OCHOBHBIE 33aUu:

1) pasnokeHHe MOJIMXPOMATHYECKOTO CBETA U BBIICICHUE HYKHOTO HHTEepBAJia JUTHH BOJIH;
2) W3MEpEHHE MOTJIONICHHUS CBETA BEIIECTBOM.

Kaxxnpiii ciekTpaibHbIi MpUOOpP BKIIOYAET: UCTOYHHUK U3IYUEHHs], yCTPOMCTBO AJISl BbIIETICHUS
HY)KHOTO HHTEpBaJla JJIMH BOJH (MOHOXpPOMAaTop WM CBETOQWIBTP), KIOBETHOE OTAENICHUE,
JIETEKTOp, Mpeodpa3oBarTelb CUTHAJIA, HUHIUKATOP curHana. [Topsaok pacnonaokeHus y37I0B MOXKET
OBITH pa3HbIM (pHC. 5.3).
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Pucynok 5.3 - OcHOBHBIE y3bI a0COPOITMOHHBIX PHOOPOB

HUcmounuxu. B MonekymnsipHoil aOCOpPOIIMOHHON CIEKTPOCKONWY B KAayeCTBE HCTOYHHKA B
OCHOBHOM HCITIOJIB3YIOT JIaMIIbl HAKaJWBaHMs, UCIIYCKAIOIIME HEMpEepbIBHOE H3NyueHue. B Y-
o0jacTd MPUMEHSIOT BOAOPOJHBIC, NEHTepUeBble, KCEHOHOBBIC JIAMIIbI, H3IYyYalollhe CBET C
JUTMHaMU BOJIH He MeHee 350 HM. DTo razopaspsaHble TpyOKH, MpecTaBistonie codboi 0amioHbl
M3 KBaplLa, 3alOJHEHHbIE Tra3oM II0J BBICOKMM JaBiieHHEeM. B pesynbrare snekTpopaspsnua
MOJIEKYJIbI Ta3a BO30YXAA0TCSI U BO3BPALLAIOTCS B UCXOJIHOE COCTOSIHUE, UCIYCKash HEIPEPBIBHbIN
cnektp. B Omwkneit Y@, Bugumoit m Ommwkueidt MK-o6mactax (350..3000 HM) npuMEHSIOT
BoJIb()pamMoBBIe Jtamiibl, mMTH(TE HepHcTa, TajoreHo-Bble JIaMIbl, HUXPOMOBBIE H3ITy4aTellH,
1J100aTOpPHI, JIa3epHhI.

Monoxpomamopvl u ceemogunbmpul. B 3aBUCHMOCTH OT cmoco0a MOHOXPOMATHU3ALUU
pa3nuyaoT JABa Kiacca aOCOpOLMOHHBIX MPHOOPOB: (GOTOMETpHl U creKTpodoTomMeTphl. B
(hoTOMeTpax HCIONB3YIOT CBETOGUIBTPHI, B CHEKTPO(HOTOMETpax — MPHU3MBbI U TUGPAKIIUOHHBIE
PELIETKH.

Kiosemvr. B abCOpOIMOHHON CIEKTPOCKONUU HW3MEPSIIOT HE aOCOJIOTHBIE 3HAYEHUS
ONTUYECKON IJIOTHOCTH, @ Pa3HOCTh ONTHUYECKUX IJIOTHOCTEH MCCIIeyeMOro pacTBOpa U pacTBOpa
CpPaBHEHHUs, ONTHYECKas IUIOTHOCTh KOTOpPOro MpuHATa 3a Hylb. KioBeTy ¢ wuccieayeMbiM
pacTBOpOM Ha3bIBalOT pabouel, a ¢ pacTBOPOM CpaBHEHUS — KIOBETOM cpaBHEeHMs. KroBeTbl
JOJKHBI OBITH MPO3pAavyHbl B 00JIACTH CHEKTPa, B KOTOPOW BeAETCS U3MEPEHUE ONTHYECKOW IIOT-
Hoctu. Jlng paboTel B BUAMMOW 0OONAacTH KIOBETHl M3rOTABIMBAIOT W3 CTEKJIa, a B
yIbTpauOJIETOBOM — U3 KBapla.

Hemexmopuwi. JIna npuéma curHasa B BuauMoOM u Y®-o6sacTsx OOBIYHO HPHUMEHSIOT
cypbMsiHO-11e3ueBbIN (180...650aM) u kucnopoano-mezuesbiid (600... 1100 HM) doTOdMEMEHTHI, a
TaKkxe (OTOYMHOKHUTEIH.

K »TuM OCHOBHBIM y371aM cieayeT J00aBUTh ONTHUYECKYIO CHUCTEMY, COCTOSIIYIO M3 JIMH3,
3epkan ¥ npusM. OHU ciyXaT A CO3JAaHMSI MapajlIeIbHOrO Iy4yKa CBETa, M3MEHEHHs €ro
HanpasieHus. [ ypaBHEHHs CBETOBBIX IIOTOKOB CITYKaT AuadparmMbl, ONTHYECKUE KITUHbSL.

Domoanekmpoxonropumempor (PIK) HMEIOT NPOCTYH0 KOHCTPYKLUHUIO M NPUTOJIHBI AJIs
M3MEpEeHUsl KOHIIEHTpalui BeulecTB B BUAMMOM M OmmwkHed Yd-o6mactu. CrnekTpodoTomMeTps
UMEIOT 0oJiee CIOKHYIO KOHCTPYKIHIO, UX TPUMEHSIOT JJIs TOJXY4eHHUs! CIEKTPOB MOTJIOMIEHUS U
JUI W3MEpEHUsl KOHILEHTpaluil BemecTB. ONTHYECKUE NETald W3rOTABJIMBAIOT M3 KBapla, 4TO
MO3BOJISIET U3MEPUTH CBETOIIOTJIONICHUE B BUAUMOMN U Y D-001acTH.

B 3aBucuMocTH OT cmocob6a M3MEpeHHsl pa3auvyaroT OJHO- W JIBYXJIYYEBbIE MPUOOPHI, OT
croco0a perucTpaluuy — pPEerucTPUPYIOLINE U HEPETUCTPUPYIOIIHE.

B aByxiydeBbIx mpubopax H3IydeHHE OT UCTOYHHMKA pasjeisercs Ha JBa nmotoka. OnuH u3
HUX MpPOXOJUT YEpe3 HCCIeqyeMblii pacTBOp, Ipyroili — wuepe3 pacTtBop cpaBHeHus. OO0a
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ONTUYECKUX TMYTH JOJDKHBI OBITh MACHTHUYHBL;, JUISL 3TOTO NpUOOp CHAOXKEH NBYMS HIEHTHYHBIMU
HabopamMu CBETO(QMIBTPOB, IACTEKTOPOB, 3€pKajl U JHMH3. B COBpeMEHHBIX MpUOOpax CTpeMSTCS
3aMEHUTH Napy AeTajneil (Harnpumep, JETEKTOPOB) OAHOM. J{J1s perucTpanuu curuasia, Kak npaBuio,
UCIOJB3YIOT ~ KOMIIGHCAIlMOHHYKD  CXEMY, OCHOBAaHHYIO Ha  ypaBHUBaHUU  (DOTOTOKOB
PEryJIMpOBaHUEM HIEIIH.

JIByxiyyeBble  CHEKTPO(POTOMETPHl IMOCTPOCHBI MO TOMY K€ MPUHIUIY, YTO U
(hOTOAIIEKTPOKOIOPUMETPBI, HO cxeMbl uxX Oonee cinoxHbl. K HuM otHocsaTcs SPECORD 250,
SPEKOL 2000 u ap.

B onHonyueBbIx npuOOpax H3Iy4yEeHUE OT HCTOYHUKA IMPOXOAUT TOJIBKO 4Yepe3 KIOBETY
CpaBHEHHSI WJIM KIOBETY C HUCCIIEAyeMbIM pacTBopoM noodepento (Hanpumep, SPECORD 40, CD-
46).

OnnonyueBoit cnektpodoromerp CD-46 (puc.4.4) co BCTPOCHHOW MHMKPOIPOIIECCOPHOI
CUCTEMOH IpeIHa3Ha4YeH JJIs U3MEpeHHs] KO3 PHUIMEeHTa MPOIYyCKaHUS U ONTUYECKOM MIOTHOCTU
xuakocted U TBEpAbIX BemecTB B obmactu 190...1100 HM. [lucneprupyrommm 31eMEeHTOM s
CKaHUPOBAHUSA W3JIyUYEHUs MO JJMHE BOJHBI CIYXHUT audpakunoHHas pemérka. Mcrounukamu
CIUIOIIHOTO M3NTy4YeHHs, 00ECIeurnBaOMUMU paboTy mprbopa B MIMPOKOM JUANa30He JIMH BOJH,
ciyxaT aetepueBas Jiamna (o6nacte 186..350 um) u namna HakamuBanus (320.. 1100 um).
[Ipuémuukamu wusnnydeHus (OojsioMeTpaMu) CiIyXaT COOTBETCTBEHHO CYpPbMSHO-IIE3UEBBIN (B
obmactu 186...650 HM) U kucIopoaHO-1Ie3ueBbIi (B obmacT 600... 1100 HM) (GOTOIIEMEHTHI.

KpoMe mepBUYHBIX ONTHYECKHX XapaKTEPUCTUK HCCIENyeMbIX BemecTB (kKoddduunenta
MPOIYCKaHUSI U ONTHYECKON IUIOTHOCTH), KOHCTPYKIHsS crnekTtpodoTomerpa CD-46 mo3Bosser
ONpPEAENUTh KOHICHTPAIMIO aHAIM3HPYEMbIX BEIIECTB (C TMOMOIIBID MHUKPOIPOLIECCOPHOM
CUCTEMBI), a TaKXe CKOPOCTh W3MEHEHUS ONTUYECKOW IUIOTHOCTH, YTO BAXKHO MJI HM3yYCHUS
KMHETUKH XUMHUYECKHUX PEaKIHil B pacTBOpax.

Tuns! npuOOpPOB, UCTIONB3YEMBIX I (HOTOMETPUUECKUX U3MEPEHU MTPpUBEIEHbI B Ta0. 51.

Tabnuna 5. 1 - Tunsl npubopoB, CMOIB3YEMBIX AJIs (POTOMETPUUECKUX U3MEPEHUN

HaumeHnoBaHue U THII an60pa CHCKTpaJ'ILHHﬁ JArara3oH

Konopumerp dotornekTpudeckuii KOHIIEHTpa- 315... 980 um
uuoHHbI KOK-2

Konopumerp dotornekTpudeckuii KOHIIEHTpa- 315...990 um
nuoHHBIH KOK-2MII

Konopumerp dotornekTpudeckuii KOHIIEHTpa- 315...990 am
uuoHHbI KOK-3

Cnektpodoromerp CP-2000 190... 1100 am
Cnextpodoromerp SPECORD 250 190... 1100 am
Cnexrpodoromerp SPEKOL 2000 190... 1100 am
Cnextpodoromerp SPECORD 40 190... 1100 am
UKC-25 4000... 250 cm"
VKC-29 4000... 400 cm"

®mroopat-02 VYHuBepcanbHbIN
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5.1.2 Metoabl cieKTpoGoTOMETPUH

Memoo Y®-cnekmpogpomomempuu OCHOBAH Ha OINPEICIICHUU BELIECTB IO COOCTBEHHOMY
MOTJIOLIEHUIO CBeTa. MHOTrMEe OpraHMYecKHe COCOUHEHHS, PACTBOPEHHBIE B TOM WM HHOM
pacTBOpuTelie, XapaKTepU3YIOTCsl CHOCOOHOCTBIO morjomars Y®D-myuu. AHanu3 mpoBoasT 0e3
Mpe/IBApUTENIbHON 00pabOTKH HCCIIEyeMOT0 pacTBOpa, OH OCHOBAH TOJILKO Ha COOCTBEHHOM
MOTJIOLICHUH OTIpeesiieMbIX BemecTB. [Ipu Takux onpeaesneHnusax JOCTUTaeTCs T0BOJIBHO BBICOKAs
yyBcTBUTENBHOCTH (0,2...0,5 MKI‘/CMS). B kaudecTBe pacTBOpUTENIEH HUCIOIB3YIOT BOXY, STHJICH,
reKCaH, TenTaH, U300KTaH u Ap. OueHb BaXKHO, YTOOBI PACTBOPUTENb HE COJAEpKaJl NpUMECEH,
MOTJIOIIAONINX B TOM e 00JIacTH, YTO U UCCIeNyeMble BelecTBa. M3MepeHns CBETONOTIIOMICHHS
MIPOBOJIAT TIIaBHBIM 00pa3oM B nuanazone 220...370 um. Ilpu Gonee HU3KUX 3HAUYEHUSX JUIMH BOJIH
CHJIbHEE CKa3bIBaeTCsl BIMAHHME NOCTOpPOHHMX BemiecTB. Meton Y®d-cnekrpodoromerpun
MPUMEHSIIOT MPHU aHaJIM3€ MECTULUIOB U IMPH KOHTPOJIE BPEIHBIX BElIECTB (aHTUOMOTHMKOB) Ha
IpeanpusaTHsIX (hapMaleBTHUECKON MPOMBIIUIEHHOCTH Ha YYaCTKaX CYIIKU M (JaCOBKH MpENapaTos,
I/ie COMYTCTBYIONINE IPUMECH IPAKTHUECKHA OTCYTCTBYIOT.

Hedghenomempusa u mypououmempus. 1lpu npoxoxJ1eHUU CBETA Yepe3 TUCIEPCHBIE CUCTEMBI
(a9p0o307M, CYCHEH3MM, OMYJIbCUU) NPOUCXOAUT PACCESIHHME WM MOTJIOLIEHUE U3IyYCHUS
YacTUIIAMU JHCIEepcHOM (a3pl. DTO sBIEHHE TMOJOXXEHO B OCHOBY HE(QEIOMETpHH U
TypOUAUMETPHH.

Hedemomerpuyuecknii MeTog OCHOBaH Ha WM3MEPEHMHM HMHTEHCHBHOCTH CBETa, PACCESTHHOTO
B3BEIICHHBIMH YacTuliamu. [Ipu TypOuAMMETpUYEeCKOM METOJE aHallh3a U3MEPSIOT ocialieHue
WHTEHCUBHOCTH CBETOBOIO IOTOKAa TMPU MPOXOXKICHUHM Uepe3 AHUCIEPCHYI0  CHCTEMY.
UyBCTBUTENHHOCTh HEPEIOMETPUUECKUX U KOJIOPUMETPHUYECKHX METOJOB MPUMEPHO OJMHAKOBA,
HO TIEpBbIE XapaKTEpU3YIOTCS HECKOJIbKO Oo0Jiee BBICOKUMH MOTPEIIHOCTAMU u3MepeHuid. Ore-
YECTBEHHAs MPOMBILIUIEHHOCTh BBINYCKAET HE(PETOMETpP KUAKOCTHON (DOTOIIEKTPUUECKHUH C
Mukpo-29BM tuna HOO u typouaumerp dporosnekrpuyeckuii Y D.

Hugppakpacnaa cnekmpomempusa. CrieKTpbl NOTIONIEHHUS B MHPPAaKpacHONW 00J1acTH CBSI3aHBI
C M3MEHEHHEM Koje0aTeIbHOr0o W BpalllaTeIbHOTO JHEPreTUYECKOr0 COCTOSHUS MOJIEKYNI U
coJiepKaT UYpe3BbIYAHO cHenM(PUUHYI0O MHPOPMALUIO O CTPOEHHUHM XMMHYECKHUX COEJUHEHUH U
HAIMYMM B HX MOJIEKyJaX pa3iuyHbIX (yHKIMOHANbHBIX TIpynn. Bcenenctsue sroro HK-
CIIEKTPOMETPUS CTajia BbICOKO3()(PEKTUBHBIM METOAOM UICHTU(UKAIUN OPraHUYECKUX BEIECTB U
pacdpoBku ux cTpyktypsl. [IK-o6macts cnektpa — 0,8.. .200 MKM.

C 1enpio0 CHIWKEHHS BIMSHUS cojepkaniuxcsi B atMochepHoMm Bosayxe CO, m mapoB BOJBI
(MHTEHCHBHO TOIJIOMIAIOIINX HM3Iy4eHHe B (pyHAaMeHTanbHOU oOjactu cmektpa 2,5..50 MxM) B
HK-cniekTpoMeTpax UCHOIB3YIOT ABYIyUYEBbIE ONTHUYECKUE CUCTEMBI.

B xauecTtBe wuCTOUHMKA W3Iy4YeHHUS TNpUMEHSIOT 1iobap u mTudt Hepucra. I'moGap
MPEJCTaBIsAeT COOOM CTepKEeHb M3 KapOWJa KpEeMHHMS, HarpeBaeMblil AJIEKTPHUYECKUM TOKOM [0
1300.. .1700 °C, a mrudt HepHcTa B BUIE MTOJIOTO CTEPXKHS ATUHOM 3 CM H3TOTOBIISIFOT U3 OKCHIOB
LUPKOHUS U UTTPHSL.

BBuny Ttoro, uro crexno mioxo mnpomnyckaer IIK-myun, B MK-cnekrpomerpax uCHoiab3yroT
OTpaXKaloIllylo, a HE MPOMYCKAOUIYI0 ONTHKY U MPUMEHSIOT MOHOXPOMATOPHI C AUDPAKIIMOHHON
pemérkoil. MHOTHE TUIIBI (POTORIEMEHTOB HEUYBCTBUTENIbHBI K AJIEKTPOMATHUTHOMY H3JTyYEHUIO C
JUTMHOW BOJHBI Oosee 1 MM, mostomy I[IK-uznyuenue oOHApYXMBAIOT W U3MEPSIOT TIO
BBI3bIBAEMOMY UM TEIUIOBOMY 3(P(EKTy € MOMOIIBI0 YYBCTBUTEIBHON TEpMOMNapbl, TEPMOMETpa
COIPOTHUBIIEHUS WJIN TOJYIPOBOJHUKOBBIX M THEBMATUYECKUX JIETEKTOPOB.

ITpo6s1, uccnenyembie MerogoM MK-crekrpoMeTpuu, MOTyT OBITH TBEPABIMHU, XKUIKUMU H
razooOpasHbpiMi. Yaie BCero HMMEIOT JeJI0 C JKUIKAMH NpoOaMu, KIOBETHl Ui KOTOPBIX
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MPEJCTaBIAIOT co00M ABE IUIACTHHBI W3 mpo3padHoro s MK-usnmydyeHus marepuana ¢ O4eHb
HE3HAYUTEIIBHBIM 3330pOM MeX 1y HUMU. JKuKue npoObl BBOAAT B KIOBETHI C IOMOIIBIO IITIPHIIA, &
IIPY UCIIOJIB30BAHUU Pa300PHBIX KIOBET IPOOY HAHOCAT HA OJHY M3 IUIACTHH, K KOTOpPOH 3aTeMm
MPIKUMAIOT IPYTYIO M 3aKPEIUISIOT B CIIEUAIbHOM JeprxkaTerne. KroBeTsl aisi ra3000pa3HbIX Mpod
aHAJIOTUYHBI KUJKOCTHBIM, HO UMEIOT OoJblIe pa3Mepsl noriomaroniero cios (5... 10 cm). [pu
ONpeAeNCeHU B Ta3e MUKPOINPUMECEHl TOpLBI CTEH KIOBEThl 3aMEHSIOT IOJIMPOBAHHBIMU
3epKaJbHBIMU IMOBEPXHOCTSAMH, MHOTOKpaTHO oTpaxaromumu WK-uznydenune u TeM caMbIM
CYIIECTBEHHO yBEIMIMBAIOIIIMH 3(PPEKTUBHYIO TONIMHY Toriomaroniero cios (1... 100 m).

HccnenoBanue TBEPABIX 00pa3OB MOXET OBITh OCYIIECTBIEHO HauOoJjiee MPOCTO IYTEM
pacTBOpeHUs] MX B COOTBETCTBYIOIIEH >KHUIAKOCTU. Jlsi pacTBOpeHHUs TBEPABIX OPraHMYECKUX
BemiecTB B mnpaktuke HMK-cmekTpomeTrpuuM MpUMEHSIOT —TeTpaxjopMeTaH, XJopopopMm u
CEpOYTIIEPO/I.

TBEpapie mpoObI, HEpacTBOPUMBIE B OOBIYHBIX >KUJKHX CpEAax, FOTOBAT K aHAIMU3y MYTEM
THIATENTFHOTO M3MENbYEHUS C TaKHUM Pacdy€ToM, 4TOOBI pa3Mepbl YAacTUIl HE MPEBBILIANH JITHHY
BOJIH Hcnonb3yeMoil oonactu MK-cnektpa (2.. .3 mxm). Tunsl npudopos 1ist uccnenoanuii B K-
o0yacTu creKTpa npeacTaBieHbl B Tadm. 5.1.

Dnyopumempuueckuil Memoo aHaAAu3@ OCHOBAH HAa BO30YXK/IEHUU AJIEKTPOHHBIX CIIEKTPOB
UCIyCKaHHsI MOJIEKYJI OIpENEesieMOro BeEIlecTBa Npu BHemHEM Yd-00iiyueHUHM U HU3MEPEHUU
WHTCHCUBHOCTH UX (oTOMOMHUHECIICHIMHU. J[s BO3HMKHOBEHHS SIBICHHS JIFOMUHECICHIIUH
MOJIEKYJIbl BEIIECTBA HEOOXOJMMO IEPEBECTH U3 OCHOBHOI'O COCTOSIHMSI B BO30YXKIEHHOE C
JUINTEIBHOCTBIO €r0 CYyIIECTBOBaHMS, JOCTATOYHOW I OCYIIECTBICHHS HU3Iy4aTelbHOTO
AIIEKTPOHHOIO Mepexo/1a U3 BO30YKIAEHHOTO COCTOSHUSL B OCHOBHOE.

@dnyopecleHIIMsT — 3TO MPOIECC H3JIy4aTelIbHOr0 MEepexojia C HHUBIIEro BO30YKAEHHOTO
CHHIICTHOTO COCTOSIHHS B OCHOBHOE. JUIMTEIBHOCTD 3TOr0 TpoLecca coctapiser nopsixka 107,
107c. Oneprusi (OTOHA, HUCHYIIEHHOTO B pe3yibTaTe (IIYOPECUCHIINHN, HIKE, YeM DSHEpTHs
norsomEéHHoro ¢otona. [loaToMy criekTp ¢IyopecieHITN MOJIEKYJIbl HAXOAUTCS B 00siactu Oosee
JUTMHHBIX BOJIH 110 CPABHEHUIO C €€ ke CIeKTpoM morioieHus (mpasuio Ctokca - Jlommens).

BuaHo, 9TO 3TH CHEKTPBl 3epKadbHO CHMMETPHYHBI JApyr apyry. [IpumumHa cocTouT B
CXOKECTH CTPOEHHUs K0JIeOAaTENbHBIX YPOBHEH SHEPTHH B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUU.

docdopecueHIIsT — CBeUeHHE, MPOAOIDKAIOIIEeecss HEKOTOPOe BpeMsl U TOCIe MpeKpalieHus
ero BO30YXIEHHMs. OTH SBJICHUSA OOBACHAIOTCS HEOAMHAKOBBIM MEXaHM3MOM BO3BpalllEHUs
BO30YXJIEHHOM MOJIEKYJIbl B OCHOBHOE coCTOsiHME. JlnmuTenbHocTh mporecca ¢ochopecieHnnn
cocrasmsier 10°...10 c.

B nmroMuHECHEHTHOM METO/I€ aHaIn3a 3aBUCUMOCTh aHAJIMTUYECKOrO CUTHalla (MHTEHCUBHOCTH
JFOMUHECIIEHITMN) OT KOHIIEHTPAIMH BEIIEeCTBA CIO0KHEE, YeM B aOcopOImoHHoM (3akoH byrepa—
JlamGepra—bepa). OHa 3aBHUCUT OT KBAaHTOBOT'O BBIXOja JIOMUHECIHeHIMH Q. BakHO OTMETHTB,
YTO, B OTJIMYUE OT ONTUYECKOH IJIOTHOCTH, MHTEHCUBHOCTh JIOMHHECLUEHIIMHU MHPSMO IMPOHOp-
[IMOHAJIbHA HHTEHCUBHOCTH UCTOYHUKA CBeTa. UeM BbIllle HHTEHCUBHOCTh UCTOYHMKA, TEM OOJIbIIIe
Y aHAJIUTUYECKUI CUTHAJL.

Ilo cpaBHeHMIO C MeETOJAOM aOCOPOIMOHHOW CIEKTPOCKONHUU JIIOMHUHECIEHTHBI MeETOJ
XapakTepusyercsi 0osiee IUPOKUM JAMHAMHUYECKUM JHAara3oHOM KOHIIEHTPALUH, JTOCTUTAIOIIUM
Tpéx mopsiakos (107...107 M).

B To xe BpeMms o0nacTb JMHEMHOCTH T'paJlyHpOBOYHOM 3aBUCHUMOCTH B JIIOMUHECHEHTHOM
MeTosie HeBenuka. C pOCTOM KOHILIEHTpauuu (0COOEHHO MpH KOHIEHTpanusx Bbime 10 “ M)
TpagydpoOBOYHBIA TrpaduK 3aMETHO OTKIOHseTcs BHU3. llpuumHamm sBAstoTcs  ddexT
KOHIIEHTPALMOHHOTO TYIIEHHUS JIIOMUHECIICHIIUN U CaMOTIOTJIOIIEHHE.
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Tymenue JIOMUHECHEHUUH NPOMCXOJUT B peE3yabTare CTOJIKHOBEHUS BO30YXKIEHHON
MOJIEKYJIBl C JApYrMMH MoJiekynamu. CaMONOIVIOIIEHHE COCTOUT B MOIVIOIIEHUU YacTu
HCITYCKaeMOI'0 CBETa CJIOEM JIFOMUHECIIMPYIOLIErO BEIEeCTBA.

Jlnis m3aMepeHust GuyopecLeHIMM HUCIOIb3YIOT CHEKTPOGIyOPUMETPbl U (PIIyOpUMETpHl, 1Jis
n3mepenus dochopecueHImn — HochOpUMETPHI.

OCHOBHBIE Y3/IbL

Hcemounuku 6030yoicoenus. J1ns Bo30yxKIeHNS JTIOMUHECLIEHIIMN UCIONIB3YIOT PTYTHO-KBapLIEBbIE,

KCEHOHOBBIE, BOJIb()paMIaioreHuHbIe JaMIIbl, JAIOIIUe W3TydYeHHUE B YIbTPa(pHOICTOBON U BUAUMON
o0nacTsX.

Yempoticmeo 0nsa evloenenuss cnekmpanbHo20 Ouanasona. B onTrdeckux cxemax HMpHOOpOB Ui
M3MEpEHHs JFOMUHECIICHIIMM TPEAyCMOTPEHBI JIBa TaKUX YCTpoicTBa. OAHO W3 HUX CIYKUT JUIS
BBIJICJICHUS TTOJIOCHI U3ITy4eHUs], BO30YK/IAIOILIEro BEIIECTBO, BTOPOE — JJIsl BBIJICNICHUSI HY>KHOM JUTHHBI
BOJIHBI (WJIM HMHTEpBaja UIMH BOJH) M3 CIEKTpa JIOMHUHECHEHIMH. g 3TuX wLenedl MCHoiab3yroT
MIPU3MEHHBIE U TU(PPAKIMOHHBIE MOHOXPOMATOphl (B CHEKTPO(Iyo-pUMETpax) U CBETO(QWILTPHI (B
¢byopumerpax).

Jemexmopwl.  Jlnsg  NETEKTHPOBaHUS  JIOMUHECIEHTHOTO  M3IYYEHHS  HCIHOJB3YIOT
(OTOYMHOKUTENH, IPEOOPA3YIOLIME CBETOBOW CUTHAJ B AJIEKTPHUYECKHM, M CUETIMKHU (DOTOHOB.

JIFOMMHECIICHIIMIO IUPOKO MPUMEHSIOT ISl OTPE/ICTICHUSI OPTaHNYECKUX BEIIECTB (HarpuMep,
BUTAaMHHBI, JIEKAPCTBA, HAPKOTHKH). B HEOpraHW4YeckoM aHanM3e JIFOMHHECHEHTHBIH aHalu3
UCTOJNB3YIOT B OCHOBHOM IS OIpPEIENICHUS PEIKO3EMENIbHBIX 3JEMEHTOB, a TaKXKe MaJbIX
KOJIMYECTB IpUMeceil B OTYIPOBOJHUKOBBIX MaTepraiax.

OTedecTBeHHAs! IPOMBILUIEHHOCTH BBIITycKkaeT crekrpodoromerp dmroopar-02.

Anammzarop xunkoctn dmoopar-02-2M (puc. 2.4) npeaHa3HaueH I U3MEPEHHUS MAacCOBOM
KOHIIGHTPAIlMM HEOPraHMYECKHX M OpPraHUYeCKHX IpUMecel B BOJE, a TaKkKe BO3JyXe, MOYBe,
TEXHUYECKUX MaTepualiax, MpOIyKTaX MHTaHMUS.

OO0nacTh NPUMEHEHHUS aHATIM3aTOPA — AHAIUTHYECKUN KOHTPOJIb 0OBEKTOB OKPY’KarOIIEH Cpesibl;
CaHUTapHBIA KOHTPOJb M KOHTPOJIb TEXHOJIOTMIECKUX TPOIIECCOB.

AHanm3atop MOXXeT ObITh UCIIONB30BaH B KAYECTBE JIETEKTOPA B XPOMATOT padHH.

Texnuueckue xapakmepucmuxu:

1. CnekTpalbHbIi AUana3oH ONTUYECKOTO U3TyYEHHS,

UCTIONTb3yeMOT O JIJISl aHAJTN3a, B KaHAJIax, HM:

2 BO30YXKIeHHUs 200... 650
3 mpomycKaHHs 200... 650
4 perucTparyy JIOMHUHECTICHITIN 250...650

5 Bpewms usmepenus, c, He Oozee 16

6 VcTouHMK MUTaHUS: ceTh nepemeHHoro Toka 220 B, 50 I'g
a. TOCTOSHHEIN TOK 12 B, 3 A

7 Tlorpebasiemast MOIIHOCTB, BT He 6onee 36

8 T'aGaputHbIE pazmepbl, MM, He Ooliee 325x300x 125

9 Macca, kT, He Ooee 95

10 Bpewms ycTaHOBKH pabovero pexuMa, MUH He 6onee 30
11 Jlnama3oHbI U3MEPEHHS:
* MAacCOBOH KOHIIEHTpanu# (eHoIa B BOJC
(ITyOpUMETPUYECKIM METOJIOM, Mr/v 0,01..25
* k03((HULMEeHTa MPOITyCcKaHUs 00pasia
doTomeTprudecKkuM MeToI0M, % (abc) 10...90
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1 — knaBuarypa; 2 — KUAKOKPUCTALUTUUCCKUIN TUCTIICH;
3 — (maxxoK, 3aMBIKAIOIINI JATYMK KPBIIIKH; 4 — KPBIIIKa
KIOBETHOT'O OTEJIECHHS; 5 — cIBMIKHAs 3aCIIOHKA;, O —
KIOBETHOE OT/ICJIEHHE

Pucynok 5.4. O0mmuii Bug ananuzaropa dmroopar-02-2M:

Amomno-amuccuonnasa cnekmpomempus. [IpyHIUD MeTONa 3aKIOYAETCs B CIEAYIOILEM:

aTOMy COOOIIAeTCsl 3HEpPrusi OOBIYHO IOCPEACTBOM COYJIApPEHHM C BBICOKOTEMIIEPATYpPHBIMU
aToMaMM M MOJIEKYJIaMU B HCTOYHMKE, I NMPOUCXOAUT aTOMHU3ALUs U BO30YXIEHHE, KOTOpOe
CBOJUTCA K 3JEKTPOHHBIM Iepexo/iaM BHYTPH aToMa ¢ OoJiee HU3KUX YpOBHEH Ha Oojiee BBICOKHE.
OOpa3oBaBiniics BO30YXKIAEHHBI aTOM MOXXET HOTEPATh NPUOOPETEHHYIO HEPrHI0 B IpoLEecce
U3JIy4EHUsS U BEPHYTHCS B IIEPBOHAYAIBLHOE COCTOssHUE. KpoMe yKa3aHHOI0 nepexo/ia, BO3MOXKHBI U
Apyrue nepexonpl ¢ 0ojiee BBICOKMX YPOBHEH HHEpruu Ha 0Oojiee HM3KHE, YTO INPUBOAUT K
BO3HHUKHOBEHHUIO CEPUH SMUCCUOHHBIX JTUHUM OJHOTO AJIEMEHTA.
NHTEHCUBHOCTh M3JIy4EHHs] NPHU JAHHOM KOHLEHTpAalMd aTOMOB OIIPEACIEHHOIO 3JIEMEHTA B
UCTOYHUKE NPONOPILUOHATIbHA TEMIIepaType HWCTOYHUKAa BO30yxkaeHus. OpHako mpu Oosee
BBICOKUX TeMIlepaTypax OOJbIIyI0 poJib HAaUWHAET UTpaTh MOHM3ALMA; CIIEKTP CTAaHOBUTCS Oosee
CJIO’KHBIM M OBICTPO BO3pacTaeT SMUCCHOHHBIN ()OH UCTOUHUKA.

OCHOBHBIMM ~ JOCTOMHCTBAMU  aTOMHO-DMHCCHOHHOTO  METOJA  SIBIAIOTCA ~ HU3KHUE
aHAJIMTUYECKHE TMpelesbl OOHapy)KEHHUS MHOTHUX JJIEMEHTOB, OTHOCHUTEIBHO HECIOXKHOE
o0opy/noBaHUE, XOpollasi CEJEeKTUBHOCTb, OBICTPOTA BBINOJHEHUS aHalu3a M BO3MOXHOCTb
OJIHOBPEMEHHOTO MHOT03JIEMEHTHOIrO onpeneneHus. OCHOBHbIE OTpaHUYEHHS CBSA3aHbI C TUIIOM
UCIOJIb3YEMOTO HCTOYHHKA BO30OYKIEHUS M HEpas3[elIeHHOCTbIO IPOLIECCOB AaTOMHU3aLUU U
BO30OYXKICHHS.

VcroyHuku BO3OYXKIECHUSI TOAPA3IEIAIOTCS Ha JIBE OCHOBHBIE KaTETOPUM: IUIAMEHHbIE
(XMMHUUecKUe IUIaMeHa, oOpasylolluecs TMpU CrOpaHHM PpA3IMYHOTO TOIUIMBA B  Pa3lIMUHBIX
OKHCIINTENAX); HEIUIAMEHHbIE (JIEKTPUYECKUE paspsabl pasHbIX TUIIOB — Jyra, HCKpa H
BBICOKOYACTOTHAS TUTa3Ma).

Temmepatypa Hanbosee MMPOKO UCHONb3YeMbIX IIameH JexxuT B obmactu 2000...3000 K, gro
o0ecrieunBaeT HU3KUH Mpesien 0OHapyKeHUS.

JIyroBoil pa3psii NOCTOSITHHOTO TOKa IIMPOKO HMCIOJIb3YIOT KaK MCTOUYHHMK BO3OY)KIEHHUS CHEKTpA.
Jlyra mpezactaBiseT coOOW OTHOCHTENBHO CHJIBHOTOYHBIA HH3KOBOJBTHBIM pa3psii MEXAY ABYMs
SNIEKTPOJIaMU, OJMH M3 KOTOPHIX (OOBIYHO aHOM) COMCP)KUT aHAIM3UPYEMYIO0 Mpoly; paspsin
MPOUCXOJUT B BO3AyX€ WJIM B HEKOTOPBIX JPYIHX Ta30BbIX CMECSAX IMpPU aTMOC(HEPHOM JIaBJICHUM.
OnexTpoabl HaumboJiee YacTO M3TOTOBISIOT M3  BBICOKOYHMCTOTO rpadura u3-3a  OOJBIION
TEPMOCTOMKOCTH 53TOTO MaTepuajia W BCIEJACTBUE TMPOCTOTHI €ro oOpaOOTKM W ouucTkd. Jljst
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BBICOKOTEMIIEPATYPHOTO MCTOYHMKA XapaKTepPHbl HU3KHE TMPEAeNibl OOHApY)KEHHS Hapsmy C
BO3MO>KHOCTBIO OJTHOBPEMEHHOI'O MHOT'O3JIEMEHTHOI'O aHAJIN3A.

Hckpa nepeMeHHOro TOKa, MM BBICOKOYACTOTHBIM MCKPOBOM Psij, JaBas XyILIUE IPEIEIIbI
OOHapy)KeHHUs, YeM JAyra IOCTOSHHOIO TOKa, 00Ja[aeT J0BOJBHO BBICOKOM BOCHPOM3BOAMMOCTBIO U
MOKET OBbITh UCIIOJIb30BaHA B KOJIMUYECTBEHHOM aHAJIM3E.

B nmnocneanue roapl NOSBWINCH HEKOTOPbIE HOBBIE SMMCCHOHHBIE MCTOYHMKHU: JyrOBbIE
IUIa3MOTPOHBI, JIA3€PHBII MUKPO30H/1, BBICOKOYACTOTHBIH IIa3MEHHBIH (hakes U KanWULIpHas ayra.

JInst BBIOENIEHUS WK pa3/IeNICHNs] aTOMHBIX JIMHUI U U3MEPEHUS] UX MHTEHCUBHOCTEW MCIONIB3YIOT
CIIeKTpOrpadpl WM  CIEKTPOMETPhl — ONTHUYECKUE YCTPOMCTBA OMHOTO M TOTO K€ THUIIA,
Pa3IMYAIOIIMECs] JIMIIb CIIOCOOAMH pPEricTpalii M M3MEpeHHsl W3ITydeHus UcTodHuKa. [Ipubopsr
COCTOSIT M3 AMCHEPTUPYIOLIEr0 YCTpoMcTBa (MOHOXpOMATopa), MPeAHa3HAuUeHHOrO Ul pa3/iesIeHUs
Pa3IMYHBIX SMUCCHUOHHBIX JIMHUM IO AJMHAM BOJIH, M NpUEMHMKA (WIM NPUEMHUKOB) H3ITy4EHUS
Kakoro-imoo tuna. B cnekrpomeTp 00bIYHO BKIIFOUYEH (DOTOIEKTPUUECKUI MPUEMHHK M3ITy4eHus (Ha-
npumep, (OTOYMHOKUTENb), KOTOPbIA MpeoOpazyeT H3IyuYeHHe B JJIEKTPUUYECKUI CUTHAT;, B
crieKTporpade Ucrnonb3yroT (GoTorpadhuyueckyto perucTpanuio, HanpuMep, ¢ TOMOILBI0 (POTOAIMYITBCHU
(MIEHKY WK TUTACTUHKH ).

CrieKTpoMeTphI O/IPa3IENsA0OT Ha OJHOKaHAIbHbIE 1 MHOTOKaHAJIbHBIE, €CII OHU COOTBETCTBEHHO

BBIACIIAIOT U HU3MEPAIOT OAHOBPEMEHHO OAWH HWJIN Ootee ueM OJIUH CHCKTpaJ'ILHLIfI HUHTCPBAJL.

B cnekrporpadax B KauecTBe JUCIEPIUPYIONIMX YCTPOWCTB BMECTO PAHEE HCIOJb3YEMbIX
CTEKJISTHHBIX JIMOO KBApIEBBIX NPH3M IIMUPOKO HPUMEHSIOT BBICOKOKAYECTBEHHBIC, OTHOCHUTEIHHO
HeJoporue IU(ppakMOHHbIE PEILETKH.

@ortorpaduueckass 3MylbCHS B CHEKTporpadax IMO3BOJISET IOJMy4aTh OJHOBPEMEHHO BCHO
CIIEKTPaIbHYI MH(OPMAIMIO, 3aKIIOUEHHYIO B IIMPOKOM CIHEKTPaJIbHOM HHTEpBaje, 00ecreynBacT
COXPaHHOCTb 3alTMCAHHBIX JAHHBIX U BO3MOYKHOCTb UCCJIEA0BATH X MOBTOPHO. DMYIILCUS UTPAET POJIb
MHTErPUPYIOLIETO YCTPONUCTBA, TaK KaK HaKaIlIMBAET PETUCTPUPYEMOE U3ITyUEHHE.

K Henmocratkam »3TOro mnpuéMHHMKa CBETa OTHOCST: IIOYEPHEHHWE SMYIIbCUH, CBSI3aHHOE C
MHTEHCUBHOCTBIO BO3JIEUCTBYIOILIETO CBETA, OHO HEJIMHEIHO 3aBUCUT OT MHTEHCUBHOCTU U U3MEHSIETCS
C JUIMHOW BOJHBI, nepuoj BpeMeHu okoiio 20..30 MUH Ha mposiBieHue, (PUKCUPOBAHUE U MPOMBIBKY
IUICHKU WM TUTACTUHKM; HEOOXOJUMOCTh CIELHAIbHOIO YCTPOHWCTBA (MUKPO(POTOMETp, AEHCUMETP)
JUISl I3BMEPEHNS] HTHTEHCUBHOCTH ITOYEPHEHMS.

Cpenn HOBBIX pa3pabOTOK €CTh MHOTOKaHaIbHbIE MPUEMHUKH CBETa, KOTOpbIE MPU3BaHBI
3aMEHUTh (POTOIMYJIBCUIO. DTO TENEBU3MOHHbIE TPYOKH, PacTpbl U3 (OTOIMOAOB, (POTOTPAH3UCTOPHI
Wik (OTOCONPOTUBIICHHUS (HAIpUMEp, BHUJIMKOHBI), JOCTOMHCTBA KOTOPBIX 3aKIIOYAIOTCS B
KOHTaKTHOCTH U OBICTPOAEHCTBUU.

KonuuectBeHHOE omnpeiesieHne coepKaHusi 3JIEMEHTa POBOJSAT MO TPaAyHpPOBOUYHOMY IpaduKy,
YCTaHABJIMBAIOLIEMY 3aBHCUMOCTh W3MEPEHHOM WHTEHCHBHOCTU JIMHUNA 3JIEMEHTOB (CTaHIApPTOB) OT
KOHILIEHTpALUH JIEMEHTOB, U3JTy4YaIOLINX 3TH JIMHUU.

ATOMHO-3MHCCHOHHAs CIIEKTPOMETPUSI Halllla PUMEHEHHE TIPU KOHTPOJIe BO31yXa pabodeit 30HbI
111 onpezienieHns: MeTayuioB. OCHOBHBIE XapaKTEPUCTUKH OTEUECTBEHHBIX ITPUOOPOB, UCIIOJIB3YEMBIX B
aTOMHO- YMUCCHOHHOM aHaJIN3€ MpeJICTaBIIeHbI B Ta0M. 5.2.

Imuccuonnas gomomempus nnamenu. IMUCCUOHHBIA ITaMEHHO-(DOTOMETPUUECKUI aHaH3
OCHOBaH Ha W3MEHEHMM WHTEHCUBHOCTU W3JIy4€HHUs] AaTOMOB, BO30OYXKIEHHbIX B IJIAaMEHH,
AIEKTPUYECKON Ayre, HCKPE.

AHanm3upyeMblii pacTBOp BBOAAT B IUIaMs TOPENKW; IPU ASTOM MEPBOHAYATIBHO ATOMBI
aHaJIM3UPYEMOT'0 BEIECTBA, MTOTJIONIAs SHEPTUIO TUIAMEHHU, BO30YXK/IAI0TCS, T.€. HEKOTOPBIE SJIEKTPOHBI
UX TepexoAT Ha Ooliee yaanéHHble oT sapa opOutanmu. Ho 3atem, B pe3ynbrare 00paTHOTO Mepexoaa
AJIEKTPOHOB, PHEPIUs BBIAEIACTCS B BUJAE U3JIYYEHUS ONpPEAEIEHHON UIMHBI BOaHbI. [lomydarommecs
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IpPH 3TOM CIEKTPbI HA3BIBAIOTCS CHEKMpaMy UCNYCKAHUA VIR SMUCCUOHHbIMU CHEKMpamu, OTKYyAa U
Ha3BaHHE METO/1a — YMUCCHOHHASA (POTOMETPHS TIIAMEHH.

OMHUCCUOHHEIE CIICKTPBI B INIAMCHU JOBOJIBHO IIPOCTBI U COCTOAT U3 HECKOJIBKUX CIICKTPAJIbHBIX
JIMHWH, OTIMYAIOIIMXCS XapaKTEPHOHW Ul KaKIOro JJIEMEHTA JUIMHOM BOJHBL JTO MO3BOJISIET MO
PE30HAHCHOMY M3JTYUCHHIO Pa3iiMdaTh aHAN3UPYEMbIE METAIUIBI, HCIIOIb30BaTh 3TH CHEKTPHI HE TOJIBKO
IUIs Ka4eCTBEHHOTO, HO M JUI KOJMYECTBEHHOro aHamm3a. Ilocneanuii ocHOBaH Ha TOM, YTO B
ONpe/IelIEHHOM HMHTEpBaIC KOHIIEHTPAIMM aHAJIM3UPYEMOTO BEIIECTBA MHTCHCHBHOCTH H3JIYYCHUS
aTOMOB TIPONOPIHOHATBHA CONEPKAHMIO MX B PAacTBOpE, BBEAEHHOM B IUIaMs. XapaKTEPHYIO IS
SNIEMEHTA CHEKTPAIBHYIO JIMHHIO BBIICISIOT C TIOMOIIBIO CBETO(WIIBTpA, HAMpPaBIAIOT Ha
(bOTOdTIEMEHT, W3MEPSIOT CWIIy BO3ZHHUKIIETO B HEM TOKa TalbBAaHOMETPOM M ONPEIEISIOT
MHTEHCUBHOCTb u3inydeHus. CoaepkaHue ONpEessseMOro 3JIeMeHTa HAaXOIAT IO IpagyHpOBOYHOMY
rpaduKy, NOIyIeHHOMY JJIs CEPHH CTaHIAPTHBIX PACTBOPOB.

Tabmua 5.2 - [Tpubops! aTOMHO-3MHUCCHOHHOTO aHATIHM3a

IIpubop TexHnueckas XapaKTepuCTHKA
Crnexrporpad xsaprrenbiii ICIT-30 KauecTBeHHBI M KOJIMYECTBEHHBIM aHAIM3 METAJUIOB, CIUIABOB, Py,
XUMUYECKMX TpernaparoB. [IpuHIMN JeMCTBUST —  CHEKTpaIbHOE

paznokeHue ceeta kBapieBoit mpuzmoii (200. . .600 am).

Crexrporpag UCII-51 CrnexTpanbHbId aHamM3 B BUAUMOM M OmDKHEH HH(paKpacHBIX
obmactax cnektpa (360... 1000 uwm). IlpuHUun necTBUS —
CTIEKTPAIBLHOE PA3IOKEHUE CBETA CTEKITHHBIMU PH3MaMHU

Crnexrporpad J1DC-8 CIeKTpOCKONMYECKHUI aHAJIM3 METAIOB, CIJIABOB, Py, MUHEPAJIOB

Crexrporpad mudpakiwpionsbii JJOC- HccnenoBanue CIIEGKTPOB  HCIYCKaHHS, TPEOYIOMMX —JOCTATOYHO

452 BBICOKOM JIMCTIEPCHH B IIMPOKOM crieKTpaibHOM rarnasoHe (190. .. 1 100
HM)

MUKpo(OTOMETP PETUCTPHPYIOIIHI H3Mmepenue U perucTpaltys IOTHOCTH TMOYSPHEHUS (POTOTUIACTUHOK U

NDdO-451 (hOTO- ¥ PEHTTEHOBCKUX IUICHOK. [IpHHIHI paboThI OCHOBAH Ha TOO0Ye-

PEIHOM CpaBHEHMM JBYX CBETOBBIX IIOTOKOB: MPOIIE/IIETO Yepe3
U3MepsIEMBI 00BEKT M 3TAJIOHHOTO

UCII-cniektpometp MHOrOKaHanbHBIA ~ ONTHYECKUN  3MHCCHOHHBIM  CIIEKTPOMETp €
Opunan 500 HCTOYHUKOM WHAYKTABHO CBSI3aHHOW TITIa3MBI
MpeHa3HaueH Uil OJJHOBPEMEHHOIO ONpENeNieHus colepkanus 1o 64
SNIEMEHTOB (METAIDIOB) B pacTBOpax M TBEPIBIX Mpobax (mocie
NpeBAPUTEbHON 00pabOTKY WK YABTPa3BYKOBOTO JHCIIEPraTopa)

OMHCCHOHHBIN MJIAMEHHO-(OTOMETPUYECKUH aHAJIN3 IIUPOKO MPUMEHSIOT IPHU arpOXUMHUUECKUX
U TIOYBEHHBIX HCCIEIOBAHUAX, B XHMMHYECKOM TPOMBIILIIEHHOCTH, OHONIOTMH, MeauiuHe. B
arpOXMMHUYECKO CiIy)k0e METOJ] HMCHOJb3YIOT IJIaBHBIM 00pa3oM Ui OIpPEAETCHUs] COJep KaHUs
IIEJIOYHBIX (Kaius, HAaTpusl), a TakkKe MIENOYHO3EMENbHBIX METAUIOB (MarHus, KasbIHs, CTPOHIIUS,
Oapusi), peske HEKOTOPBIX IPYTUX (Mapratia, MeJiu).

MeTo SMHCCHOHHOW IUITAMEHHOM (POTOMETpHM JOCTaTOYHO UYBCTBUTENEH. [l IIeNoYHbIX
METAJUIOB YyBCTBUTENBHOCTH octuraer 0,1...0,01 Mxr B 1 oM’ pactBopa, a ans apyrux — 0,1...5 MKT/CM,
Tounocts onpenenenuii cocrasnser 2...4%.

[TnameHHO-(hOTOMETPHUYECKHE ONpeeIeHHUs] COMPOBOXKIAIOTCS MHOTAA MIOMEXaMH, CBSI3aHHBIMU C
HAJIOKEHWEM CIIEKTpa COITyTCTBYIOLIETO 3JIEMEHTa Ha M3JIydeHHE OMNpeNeNiieMOro MeTajuia WIH Ke
BJIMSIHUEM MOCTOPOHHMX IpUMecel Ha MHTEHCHBHOCTh M3MydeHHsA. OJHAKO 3TH MOMEXH YCTPaHSIOT
myTéM modopa Haubosiee MOIXOIAIIMX CTAHAAPTHBIX PACTBOPOB, a TAKXKE 100aBICHUEM CIIEIIHATbHBIX
PEaKTUBOB.
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Ipunyunuanvnas cxema niameHHo2o @omomempa. DMUACCUOHHBIM IUTaMEHHBIH (oToMeTp
COCTOUT M3 TPEX OCHOBHBIX Y3JIOB: PACHBUIUTEINSI U TOPENIKH, CBETOPHUIBTPA WM MOHOXpOMAaTopa U
M3MEPUTEIBHOIO YCTPOWCTBA; NPUHIMITHATIbHAS cXeMa IpuOopa rokas3aHa Ha puc. 5.8.

AHan3upyemblil pacTBOp / MPEBPAILAOT B a3P030Jib P MOMOIIY pacbuUTeNs 2 (paboTaroiero
OJ] JICMCTBUEM CKaTOro BO3J/lyXa WM KHCJIOpOoJa) U BBOJAT B IUIaMsl 3 TOPIOYEH CMecH BO3yXa WM
KHCJIOpOZIa C BOJOPOAOM (MHOTAA C KAaKUM-HUOYIb YITICBOAOPOJIOM: aleTHUJIEHOM, IMPOIAHOM,
OyraHoM). TOYHOCTP M  YYBCTBHUTEIHLHOCTb IUIAMEHHO-(OTOMETPHUUYECKHX  OIpPENCTICHUH B
3HAUUTEIILHOM CTEIEHH 3aBUCAT OT CTENEHH PaclbUICHUsS pacTBopa M paboThl ropenku. CBeTOQHILTD
(1 MOHOXpOMAaTOp) 4 BBIAETSIET U3 CIIEKTPa ONPEACTIEHHYIO CIIEKTPAIbHYIO JIMHUIO, UCTIONIb3YEMYIO
st u3mepenus. PoTtosneMeHT 5 (WM (OTOYMHOXKHTEINb), a TaKKe TrajlbBaHOMETp 6 ciyxar mis
M3MEpPEHNs] MHTEHCUBHOCTHU CIIEKTPAIbHOM JIMHUH.

1 — anamm3upyeMslIii pacTBOp; 2 — PacHbUIUTENb; 3 — IUIaMsl TOPENKH; 4 —
cBeTOOWIBTP (MIIM MOHOXPOMATOP); S — (POTOIIEMEHT; O — TraIbBOHOMETP
Pucynok 5.5 - Cxema SMUCCHOHHOTO TUIAaMEHHOTO (hoToMeTpa

Bosnbioe 3Ha4eHnEe B 3TOM METOJIE MMEET TeMIleparypa miaMenu. [Ipu cxxuranum cMeceil Bozayxa
¢ nponaHoM uin 6ytaHoM jpocturaercs temueparypa 1700... 1900 °C u Bo30yXaar0TCs TOIBKO aTOMBI
IIEJIOYHBIX MeTayuloB. [l ompeseneHus METOYHO3EMENbHBIX METAUIOB HEOOXOAUMO IUIamMs CMECH
BO3JlyXa C aleTWICHOM, Aatoiiee Temneparypy okono 2300 °C. YHuBepcalabHBIM CUHTAIOT IIIaMs
cMmecu Kucnopoa ¢ BogopoaoM (2500 °C) unm ¢ anerusnenom (3150°C).

B nabopatopHoli pakTHKe UCHONB3YIOT KaK IIaMEHHbIE (DOTOMETPBI CO CBETO(MIBTPAMH, TaK U
CMEKTPOPOTOMETPHI JUIA MIIAMEHHON (hOTOMETPHH.

[InamenHble GOTOMETPBI CO CBETOPUIBTPAMHU CIYKaT IJIABHBIM OOpa3oM /sl OIpPEEIeHUs B
pacTBOpax Kajius, HaTpHsl, KaJbLUs W WHOTJA JINTHA, T.€. JJIs aHaau3a OOBEKTOB MPOCTOrO COCTABa.
PabotatoT OHM OOBIYHO Ha HHM3KOTEMIIEPAaTypHOM IUIAMEHH CMECel TIOpIOYMX Ta30B C BO3TYXOM;
PACIbUTMTENN UX CHAOXEHBI ClICHUAIbHBIMM KaMepaMy ISl ylep KaHHUsl KPYIHBIX KameeK a’po3oJis,
He MCHapsIOLIMXCs B IUIaMeHH. B Harelt crpaHe BbIMycKaroTcs M1aMeHHble (oTomerpbl Mapok PIID-
58, OIUI-1, IIOM, OITADO-4.

CnekrpodoromeTpsl Al IIaMEHHOH (oTromeTpun Oosiee YYBCTBUTENBHBI M 0OECIIEUMBAIOT
BBICOKYIO MOHOXPO-MaTHU3alUI0 M3TydeHus. OHU cHaOKeHb! CIEeUaTIbHBIMU TOPETKaMU JUIsl CKUTAHHS
CMecell TOpIOYMX Ta30B C KHCIOPOJOM, MpUYEM Ta3bl CMEIIMBAIOTCA Yy BBIXOJA M3 COILIA,
aHaJIM3UPYEMBII PacTBOP BIIPHICKMBAETCS HEMOCPEACTBEHHO B Iiams. [IpumMepom criektpodoTomerpa
JUTIS TTaMEHHON (POTOMETPUU MOKET CITYKUTh mpruoop TTAXK-1.

Amomno-abcopoyuonnana cnekmpomempus — OSTO AHAIUTUYECKUNA METON  OIpEeesICHUs
3JIEMEHTOB, OCHOBAHHBIN Ha ITOTJIOIIEHUH U3ITy4eHHsI CBOOOAHBIMH (HEBO30YKIEHHBIMU) aTOMaMHU.

B aTomHO0-a0COpOLIMOHHOM aHajiM3€ HMMEIOT JENO0 B OCHOBHOM C a0copOuuel pe30HaHCHOTO
U3JIy4eHUs], TPEJICTABISIONIETO COOON XapaKTepHUCTUYHOE H3IYYeHHE, COOTBETCTBYIOLIEE MEPEXo.ry
AIIEKTPOHA U3 OCHOBHOI'O COCTOSIHUS Ha OyvpKaiimii 6osiee BBICOKUI SHEPTeTUYECKU YPOBEHb.

B xone ompeneneHusi 4acTh aHAIM3UPYEMOTo oOpasiia MEPEeBOIIT B aTOMHBIN Map (a’po307b) U
U3MEPSIOT MOMIOLIEHHE ITUM MapoOM H3TyYEHHUS XapaKTEPUCTUYHOIO Ul ONPEAEIIEMOro 3JIEMEHTA.
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ATOMHBIN Tap MOTYYalOT PaCcbUICHHEM PacTBOpa aHAIM3UPYEMOTO BEIIeCTBa B TuiameHu. [Ipu 3tom
HeOOMbINasi YacTh aTOMOB BO30Y)KIAeTCs IUIAMEHEM, OOJNbINAas 4YacTh MX OCTa&TCS B OCHOBHOM
(HEeBO30OYXIEHHOM) COCTOSIHUU. HeBO3OYKIEHHBIE aTOMBI AIIEMEHTA, HAXOMSAIIMECs B IUIa3Me B
CBOOOJTHOM COCTOSIHWH, TOTJIOIMIAIOT XapaKTEPUCTHYHOE PE30HAHCHOE M3ITYYCHUE ONPEACTIEHHON IUIs
Ka)XIOT0 AJIEMEHTA JUIMHBI BOJHBL BCIENCTBHE ATOrO0 ONTHYECKUHA AJIEKTPOH aToMa IMEPEXOIHT Ha
OoJiee BBICOKMIT SHEPreTHYECKH YPOBEHb M OJHOBPEMEHHO IPOITyCKaeMOe uepe3 IUIa3sMy H3ITydeHHe
ocnabsieTcs.

Hcronp30BaHMe PE30HAHCHOTO M3IIYYCHUs! JIENIAeT ATOT MPOLECC BBICOKOCEIEKTUBHBIM. MeTos
061a/1a€T 10CTATOYHOM JyBCTBHTEILHOCTHIO (IIpeien oOHapykerns gocturaer 10~° Mxr/em®). Ommbka
3TOro MeTojia He mpeBbiaet 1...4%.

3aBHCHMOCTb CTEMEHM MOITIOMICHHS U3ITy4eHHs] OT KOHLIGHTPALMM aTOMOB OINMCHIBACTCS 3aKOHOM
byrepa— Jlamb6epra-bepa.

B menoM atoMHO-aOCOPOIMOHHBIN aHAIN3 PETUCTPUPYET TOIJIOMICHUE Y3KOW JIMHUM HM3TYYeHUS
aTOMaMH, HaXOJISIIUMUCS B HEBO30YXKIICHHOM COCTOSIHUM M 00JIaJAFOIIIMMK Y3KUM MTHUKOM TIOTJIOIICHHUSI.
[TosToMy Hapsity C BBICOKOM CEIIEKTMBHOCTBIO 3TOT METOJ IPAKTHYECKH CBOOOJCH OT 3ddekToB
CIIEKTPAILHOTO  HAJIOXKCHHUS,  CTOJIb  XapPaKTEPHBIX  JUII ~ OMUCCHOHHOW  CIEKTPOCKOITUH.
MaouyBCTBUTEIICH METO/ M K I3MEHEHHUSIM TEMITEPaTyphl TUIAMEHH.

Bbraromapst BBICOKOW YyBCTBUTEIBHOCTH M CEJIEKTHBHOCTH, METOJ] TIO3BOJISIET paboTaTh ¢ MAJIBIMU
KONTMYeCTBaMH BemiecTB. lIpenBapurenbHas o0pabOTKa aHATM3HPYEMbIX OO0pas3loB CBOIUTCS K
MHHUMYMY, 2 U3MEPUTEIbHBIC OTEPAIIH IOCTATOYHO MPOCTHI U HE TPEOYIOT MHOTO BPEMEHH.

Yempoticmeo  amomno-abcopdoyuonnoeo  amanuza. YCTaHOBKU Uil  aTOMHO-aOCOpPOLIMOHHOM
CIIEKTPOCKOIMH BCET/Ia COJICPIKAT paspsiiHYIO TPYOKy (T.€. JIAaMITy C MOJIBIM KaToJIOM, H3TOTOBJICHHBIM
U3 ONPENENsIeMOr0 3JIEMEHTA), TOPENIKY-aTOMU3aTOp, MOHOXPOMATOP, (POTOYMHOKHUTEINb, YCUIIUTENb
MIEPEMEHHOT'0 TOKA M BBIXOTHOM M3MEPUTEIIBHBIN ITPUOOD.

[IpuHiMnuaneHas cxeMa yCTaHOBKH JUI aTOMHO-a0COPOIIMOHHOTO aHall3a MOKa3aHa Ha puc. 5.6.
CBeT OT pa3psAgHONM TPYyOKH /, MCHYCKAIOIIEH JIMHEHYAThId CHEKTP OIMpPENeIsieMOro 3JIEMEHTa,
MPOITYCKAIOT 4epe3 IUIaMsi TOPENKHA 2, B KOTOPOE BIPBICKMBAIOT TOHKHUH a’3p030JIb aHAIHM3UPYEMOTO
BemecTBa. O0aCTh CIIEKTPa, COOTBETCTBYIOIIYIO PACIIONOKEHHUIO M3MEPSIEMON PE30HAHCHOH JIMHHM,
BBIZIETIIOT MOHOXPOMATOPOM 3. 3aTeM U3JTydeHHE BbIIEICHHOMN JIMHUHU MTOCTYIAeT Ha (POTOYMHOXKHUTENb
wi (oroanieMeHT 4. BbIX0oHOI TOK €ro ycuimBaeTcs B OJIOKE 5 U perucTpupyercs U3MepUTEIbHbIM
npudopom 6.

VIHTEHCUBHOCTD PE30HAHCHOTO M3ITy4E€HMs U3MEPSIOT JBAXKABL 70 PacIbUICHUS aHAIM3HPYEMOIo
o0pa3ia B TJIaMEHN ¥ B MOMEHT €T0 PacIblICHHs. Pa3HOCT MEXITy STUMH OTCYETAMU H CITY)KHUT MEPOU
abcopOIMu, a 3HAYUT, U MEPOU KOHIIEHTPAITUH OTIPE/IENIIEMOTO JIEMEHTA.

Jnst mucnieprupoBaHysl M3ITyYEHUH B MOHOXPOMATOpax CIYKaT MPU3MBI WM JTU(PPAKIMOHHBIE
pemérku. MccnemyroT riaBHbIM 00pa3oM ynbTpa(roIeTOBYIO U BUIUMYIO 00JIaCTH CIIEKTPa.

JU1st aTOMM3alMU Pa3InuHbIX 3JIEMEHTOB MCHOJB3YIOT TIaMsl: BO3AYX — CBETWJIBHBIN a3, BO3IyX
— MpOIaH, BO3yX - BOAOPOJ, BO3LyX - alleTHUIICH, KHCIIOPOI - alleTHIIeH, okcu azota (1) - anernieH.
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~or{ 1

3
1 — pa3psinHas TpyOka — UCTOYHUK PE30HAHCHOTO U3TYUCHUS; 2 — rOpeiKa-aToMU3aTop; 3 —

MoHoxpomatop; 4 — dorosnemeHT (POTOYMHOKHTEINB); 5 — YCHIUTENb; O —
W3MEPUTENBHBIN IPUOOp; 7 — MOIYIATOP
Pucynok 5.6 - YcraHoBKa 151 aTOMHO-a0COPOIIMOHHOTO aHAIIN3a:

MopynaupoBaHue H3IydeHus: (C MOMOLIBbIO BpalAlOUIErocs IUCKa-MOAyJsTopa 7) HEOOXOJUMO
[IOTOMY, YTO MHOIJIa CBEYEHHE JIMHUM MCCIeyeMOro 3jJeMeHTa B IUIAMEHHM OKa3bIBaeTcsi Ooiee
MHTEHCUBHBIM, YeM OT ToJIoro karoza. [locrie Moy mipoBaHust U3ITy4eHHE U3MEPSIOT Oe3 ToMeX.

B onHOMy4eBOM BapHaHTE YCTAHOBKM NPHUMEHSIOT KaJMOPOBKY IO CTAaHIAPTHBIM pacTBOpaM,
KOTOpAst TIO3BOJISIET CBSA3ATh OTCUYETHI M3MEPHUTEIILHOTO MPUOOpa ¢ KOHIIEHTPAIMEH MPUCYTCTBYIOIIETO B
PacTBOpE DIIEMEHTA.

JIByXJTy4eBble YCTAHOBKM MEHBIIE 3aBUCIT OT KOJeOaHMH 3JeKTpuyecKoro Hampsbkenus. [Ipu
paboTe IBYXJIy4eBbIM METOJIOM M3JIydeHHUE, UAYIIee OT pa3psiHON TpyOKH, paszensercs Ha JBa Jy4a,
U3 KOTOPBIX TOJIBKO OJAMH MPOXOAMUT 4Yepe3 IUlaMs; PErMCTPUPYIOLee YCTPONCTBO CpaBHHUBAET
MHTEHCUBHOCTH 3THX JIy4eH.

Jlnst onpeneneHuss HEOONBIIOrO Yucia (OTHOTO WM JIBYX) 2JIEMEHTOB CKOHCTPYHWpPOBaH Ooliee
MPOCTOM MPUOOP, HE UMEIOIINI MOHOXPOMATOpA.

WHorpa mepen ompeneneHueM HCCIEAYeMbll 3J€MEHT BBUIENAIOT U3 o0pasla C IOMOIIBIO
AKCTPAKIMU WM XpoMaTorpadun. ITO MO3BOJSET MOBBICUTh YYBCTBHTEIBHOCTD OINPEICICHUH enlé B
Tpu pa3a u Oosee.

ITpOMBIIIIEHHOCTh BBITYCKAeT aTOMHO-abCcOpOIMOHHbIe criekTpodoromerps! o C-302, C-112
n «CarypH» ¢ 4yBCTBUTENBHOCTBIO ompeaeneHus snementos 0,01-0,5 MKT/eM, [omyuynnn
pacrpocTpaHeHue Takoke nproops! pupmel «lLleticy AAS-1 u AAS-2.

K orpanunuenusM s3TOoro meroja cieqyeT OTHECTH: HEOOXOJUMOCTb PACTBOPEHHsI IMPOObI U
HETIPUTOTHOCTh ISl TIPSIMOTO aHaM3a TBEPIBIX MPo0; HEOOXOIMMOCTh WMCTOYHWKA H3IYUCHHUS IS
Ka)XIOTO OIPEIeNIIEMOT0 JIEMEHTa; HEMPHUTOAHOCTh METO/IA JUTSl OJHOBPEMEHHBIX MHOTOAJIEMEHTHBIX
ONpEAETICHUN.

Ilepedenr nNpHOOPOB, OCHOBAHHBIX HAa AaTOMHO-a0OCOPOLIMOHHOM METOJIE, BBITYCKAeMbIX
OTEYECTBEHHOU MPOMBILIIIEHHOCTBIO, TPEACTaBNIEH B Ta0I. 5.3.

ATOMHO-aOCOpOIIMOHHBIM  aHAIM3 — 3TO YHUBEPCAJIbHBI METOJ] ONpPEACNICHUS  CIEIOB
OOJIBIIIMHCTBA METAJUIOB (M HEKOTOPBIX HEMETAIOB); MPUMEHSETCS OH U JUISl ONpENENICHUs] BBICOKHX
COZIep>KaHUH IIEMEHTOB.

K HacrosiiieMmy BpeMeHH OIFCaHbI METOJIbI AaTOMHO-20COPOITMOHHOTO OIpe/ieNieHUsT 76 3JIeMEHTOB
B 00pasiiax MaTepuanoB pa3InyHOrO MPOUCXOXKICHHUSI.

B03MOXXHOCT  MCIIOJIB30BaHUSI  aTOMHO-a0COPOLIMOHHOM — CHEKTPOCKONUHU Ul ONpeNeNICHUs
OOJIBIIIMHCTBA 3JIEMEHTOB IMEPUOMYECKON CHCTEMBI, BBICOKAsl CEJICKTUBHOCTh M UYBCTBHUTEIHHOCTH,
TOYHOCTh M OBICTPOTa U3MEpPEeHHWil, a TalkkKe JOCTYITHOCTh aBTOMAaTH3allMM  OINpEeAeTeHUI
CIIOCOOCTBOBAJIM IIMPOKOMY MPUMEHEHHIO 3TOTO METOZA HE TOJIBKO B METALTYprUUecKOW, TOPHOH U
XUMHYECKON MPOMBIIIIEHHOCTH (TI€ TPAAUIIMOHHO MPUMEHSIETCS MHCTPYMEHTAIBHBIM aHaIN3), HO U B
MaJl0 OCBOCHHBIX AHAJMTHKAMH OOJACTSX, B CEIBCKOM XO3SHCTBE, HKOJOTHUECKUX HCCIIEA0BAHUSIX,
MUIIEBON TPOMBILIUIEHHOCTH, OMOXUMUH U METULINH
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Tabmmua 5.3 - [Tpubops! aTOMHO-a0COPOIMOHHOM CTIEKTPOPOTOMETPHU

[Tputop

Crexrpodoromerp
aTOMHO-a0COPOIMOHHBIH
C-115

CrexrpodoTomeTp
ATOMHO-
a0COpOLIMOHHBII
C-115M1

ATOMHO-a0COPOIIMOHHBII
cnekTpodoToMeTp
ABTOMATH3HPOBAHHBIH
AAC-A

ATOMHO-20COPOITMOHHBII
CIICKTPOMETP CEpUH
«KBAHT)» ¢ mna3mMeHHBIM
WU SJIEKTPOTCPMHUICCKIM
aTOMHU3aTOPOM

Texamueckas XapaKTCpUCTHKA

OrnpeneneHre KOHICHTPAITIH
XUMHYECKUX JJIEMCHTOB B
KHUIKUX TIPOOAX Pa3IMIHOTO
mporcxoxaenus (190...860
HM). ATOMU3aTOpbl — IJIaMs U
rpadurToBas rnednb

OmnpeneneHre  KOHIICHTPAITUH
XMMHYECKHX  JJIEMEHTOB B
KHIKMX TPpo0ax pasIMyHOro
npoucxoxkaeHus  (190... 900
HM). ATOMU3aTOp — IUIaMs

Onpenenenue XUMUYECKUX
AIIEMEHTOB B BOJTHBIX
pactBopax (190... 900 Hwm).
AToMU3aTOp — IUIaMst

OnpejeneHue MUKPO3JIEMEHTOB
U TOKCHYHBIX JJICMCHTOB IIO
ATOMHBIM  CIIEKTpaM, IIPEXKIIEe
BCEro METAJLIOB
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B arpoxumuyeckoil cimyx0e aTOMHO-aOCOPOLIMOHHBIA aHAU3 WCHOJNB3YIOT sl ONpeAeieHUs
OOMEHHBIX MOHOB HATpWs, Kajusl, KalbllMsl U MarHusl B MoyBax mociie u3BiedeHus 1M pactBopom
XJIOpU/Ia aMMOHHS, & TAKXKE KAJIBLUS U MarHusi OCie SKCTPaKIuy U3 1mouBkl 0,5 M yKCyCHOM KUCIOTOM.

Mero HCHOoIb3YeTCsl TAKKE B 9KOJIOTMYECKUX MCCIIEA0BAHUSAX, IIPU U3YUEHUH 3arpsi3HEHMs 1I0YB
CBUHIIOM M HHKeneM. [Ipumensiercss oH u mpu Oojee OOMIMPHBIX SKOJOTMUECKUX HCCIEeOBAHUSIX,
TpeOyIOIMMX ONpe/IeNIeHHS TIOJTHOTO COJCPKaHUsI MUHEPaJIbHBIX BELIECTB B IOYBAX.

B pactutenbHbIx Marepuanax (Iocie MOKPOTO WM CYXOro O30JI€HUS) aTOMHO-a0COpPOIMOHHBIM
METOJIOM OIPEIEIISIIOT COJIepKaHNe MUKPOAJIEMEHTOB: IIMHKA, MEIH, MapraHia, a TakkKe eje3a U
MarHusl.

B numeBbIX (M KOPMOBBIX) MPOAYKTaX METaUTbl MOTYT HPUCYTCTBOBATh KaK B BHUJE MOJIE3HBIX
MHUHEpAJIbHBIX BELIECTB, TaK W B BUJAEC HEKENATEIbHBIX TOKCHYHBIX JJIEMEHTOB. ATOMHO-
a0COpOILIMOHHBIN aHAIN3 UCTIONB3YETCS TS ONPECTICHIS COIEP)KAaHUSI CBIHIIA K MEU B MSICE U MSICHBIX
NPOJYKTaX, IMHKA, PTYTH M MBIIIbSKA B TIMIIEBHIX W KOPMOBBIX MPOJYKTaX PACTUTEIBHOTO
npoucxoxaeHust. Cepl METauIOB ONPEEIIIOT BO (PPYKTOBBIX COKAaX M HAIMUTKAX.

ATOMHO-a0COpOLIMOHHAST CIIEKTPOCKONHS HAXOJUT NPHMEHEHHE B aHAINW3E NPHPOAHBIX BOJ
(peuHOl 1 MOPCKOI BOJIBI), a TAK)KE MPOMBIIIUIEHHBIX CTOYHBIX BOJI HA COJIEpKaHUE CIIEIOB METAILIOB.

5.2 DJIeKTPOXUMHUYECKHE METOAbI

B ocHOBe 31EKTPOXMMMYECKMX METOAOB aHajiu3a M UCCIEN0BaHMs JIeKaT IPOLECCHI,
IpOTeKaloIue Ha HIEKTPOAAaX MIM B MEXIIEKTPOJHOM IpocTpaHcTBe. M3BecTHBI B
Pa3sHOBUJHOCTH  3JEKTPOXMMMUYECKMX METOAOB: 0e3 TNpPOTEKaHUs HIEKTPOAHON  peakiuu
(KOHIYKTOMETpHSI) M OCHOBAHHBIE Ha JJEKTPOAHBIX pEaKUHUsIX - B OTCYTCTBUE TOKa
(MOTEHIIMOMETPHSI) UM 11O/ TOKOM (BOJIBTAMIIEPOMETPHS, KYJIOHOMETPHS, JJIEKTPOTrpaBUMETPHS ).

Bce anexTpoxumMuueckue H3MEpEeHHs] MPOBOJAATCS C HCIOIb30BAHUEM 31EKMPOXUMUYECKOL
AYelKu — PpacTBOpa, B KOTOPBIA MOTPYKEHBI JEKTPOABL. DIEKTPOIOB MOXKET OBITh JBa WU TPH:
UHOUKAMOpPHbIL, JACUCTBYIOUIMM KaK JaTuyuK, pearupyrolluidi Ha COCTaB pacTBOpa WU JIpyrou
bakTop Bo3AEHCTBUS, TMO0 pabouuti IEKTPOJ, €CIU MO JEHCTBHEM TOKa B 3JIEKTPOJIUTHYECKOM
AYEHKE NMPOUCXOIUT 3HAYUTEIBHOE U3MEHEHUE COCTaBa pacTBOpa, DIEKTPOJ CPpAGHeHUss U UHOTA
6CnOMO2amenbHbulll HNEKTPOA. DIEKTPOJ CPABHEHUS CIYKUT Ul CO3/IaHUS U3MEPUTEIBHON LIENIN U
MOJICP)KUBAHUS TTOCTOSIHHOTO 3HAYEHUs MOTEHIMaja WHAMKATOPHOro (pabodero) sJeKkTpoja.
BcrnomoraTenbHbIi 35IEKTPOT BKIIOYAIOT BMECTE ¢ pabouMM 3JEKTPOJOM B LEb, Yepe3 KOTOPYIO
MIPOXOJUT IEKTpUUECKU TOK. Ha aiexTpoaax mpoucxXoasT pa3andHble pU3NYECKHe U XUMHUUECKHE
IIPOLIECCHI, O CTETIEHU MPOTEKAaHUSI KOTOPBIX MOXKHO CYAUTh IIyTEM HU3MEPEHMS HallPSKEHUS, CUIIbI
TOKa, JIEKTPUUYECKOr0 COMPOTUBIIEHUS, SJIEKTPUUECKOTO 3apsiia WIHM MOJBHKHOCTH 3apsSKEHHBIX
YaCTHUILL B IEKTPUIECKOM I10JIE.

Taxxe pasnuuaroT NpsSMbIE U KOCBEHHbBIE JJIEKTPOXMMHUECKHE METOABI. B MpsaMBIX MeTomax
UCMOJIB3YIOT (YHKIMOHAJIBHYIO 3aBUCHMOCTh CHJIBI TOKa (MOTEHIMaja W T.J.) OT KOHLEHTpaIHuu
OIIpeJIeNIIEMOr0 KOMIIOHEHTa. B KOCBEHHBIX MeTOJax CHIIy TOKa (MOTEHIMAT U T.J.) U3MEPSIOT C
LEIbI0 HAXOXKJCHHUS KOHEYHOM TOYKH TUTPOBAHHUS OIPEAESIIEMOr0 KOMIIOHEHTA MOJIXOISIINM
TUTPAHTOM, T.€. UCHOJIb3YIOT (PYHKIIMOHAIBHYIO 3aBUCMOCTh U3MEPSIEMOTro apaMerpa oT o0bEmMa
TUTpPAHTA.
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5.2.1 IloreHUMOMeTpUA

B ocHoBe MMOTCHIUOMETPHH JICKUT 3aBUCUMOCTh PAaBHOBECHOI'O IIOTCHIHAJIA 3JICKTPOaa OT
AKTHBHOCTH (KOHHGHTpaL[I/II/I) OIIpEACIACMOIro NOHA, OITMChIBA€CMasA YpaBHCHUEM HepHCTaZ

RT
E=Ey+ — Ina,
nF

rje: Eg — CTaHJapTHBIN JIEKTPOAHBIN TOTeHIHAN; R — yHUBepcalbHas ra3oBas IocTosiHHas; 1 —
abcooTHAs TeMIepaTypa; 7 — YHUCIIO AJIEKTPOHOB, YYaCTBYIOUINX B PEAKIMU; @ — aKTHUBHOCTh. B
cllydae OKHCIUTEIbHO-BOCCTAHOBUTENBHOM pEaKIMH aKTUBHOCTb OINpPEAENseTCS OTHOUICHHEM
KOHIEHTpAllUi OKHUCIUTENe M BOCCTAHOBUTENEH. B kauecTBe MHAMKATOPHBIX 3JEKTPOIOB IPH
ATOM OOBIYHO MCIOJIB3YIOT HHEPTHBIC MeTauibl (Pt, AU u np.).

Jnsi  w3MepeHus TOTEHLWala HEOOXOIUMO COCTaBUTHh TallbBAaHMUYECKUH OSJEMEHT W3
MOAXOJALIEr0 MHAWKATOPHOIO 3JIEKTPOJA U 3JIEKTPOJia CPABHEHHUS, a TaKXKe MUMEThb MPUOOp st
M3MEpEeHUs MOTEHIMAla UHIUKATOPHOTO 3JIEKTPOAA B YCIOBUSX, ONU3KUX K TEPMOAUHAMUUYECKUM,
T.e. 0€3 0TBO/Ia 3aMETHOTO TOKA OT TaJIbBAHUYECKOTO JIEMEHTA, YTO HEM30EKHO MPH 3aMBIKAaHUH
LeMH.

B noTteHnmroMeTpun NCHOIB3YIOT /IBa KJIacCa MHAUKATOPHBIX JIEKTPOIOB:

1) snexponno-obmennvie, Ha MeK(Da3HBIX TPAHUIAX KOTOPBIX MPOTEKAIOT PEAKIHH C y4acTHEM
ANEKTPOHOB  (METaJUIMYECKUE DJIEKTPOABI: IEPBOro, BTOPOrO poOAa H  OKHCIUTEIHHO-
BOCCTAaHOBUTEJbHbIE);

2) uoHcenekmueHvle, Ha MeXK(Pa3HbIX rPaHUIIAX KOTOPHIX MPOTEKAIOT PEAKIIUK C YYaCTUEM HOHOB
(MemMOpaHHbBIE UM HOHOOOMEHHBIE).

Paznuuator akmusHnvle U unepmHvle METAIUIMUECKHUE AJIEKTPOJAbl. AKTUBHBIE METAJIIMUYECKHE
AIIEKTPO/IBI U3rOTaBIMBaOT U3 MeTawioB (Ag, Cu, Zn, Cd, u ap.), oOpa3yronmx BOCCTAHOBICHHYIO
¢bopMy 00paTUMOI OKHCIMTEIBHO-BOCCTAHOBUTEIBHOM peakuuu. JIr000i M3 TakuX 31E€KTPOJOB B
pacTBope, cozeprkaliieM cOOCTBEHHbIE MOHBI, IPHOOpETaeT MOTEHIHAN, 00OpPaTUMO M3MEHSIONHICS
IIPU U3MEHEHUU aKTHBHOCTH 3THUX MOHOB. DJIEKTPOAbI, MOTEHIMAJ KOTOPBIX 00PATUMO 3aBUCHUT OT
aKTUBHOCTH COOCTBEHHBIX HOHOB B pacTBOpE, Ha3bIBAIOT 2nekmpodamu |l pooa. AKTUBHBIE
METAIIINYECKHUE IEKTPOAbl MOXKHO MPUMEHATDH JJISl ONPEAETICHHUsI HE TOJbKO COOCTBEHHBIX MOHOB,
HO M JUISl OIpeleieHHs] aHMOHOB, OOpa3zyloIIMX € ATUMH HOHAMH MaJlOpacTBOPUMBIE WIIU
KOMIUIEKCHBIE COEAMHEHMSI. DIEKTPOIbl, MTOTEHIIAIBI KOTOPhIX O0OpPaTUMO 3aBUCST OT aKTUBHOCTHU
HMOHOB, 00pa3yIoNIUX MaJOpacTBOPUMBIE COCIMHEHUS, Ha3bIBatOTCs 2nekmpodamu |l pooa. Takue
AJIEKTPOBI CIYXKAaT IEKTPOJaMU CpaBHEHUS (XJIOpHUICEpeOpHBIN, KaIOMEIbHBIN).

VHepTHBIE METANTNYECKHE AIIEKTPOAbI U3TOTOBISIOT U3 O1aropoHbx MeTayuioB (Pt, Au). Onu
CIly’)KaT TIePEHOCUYMKAMHU DJIEKTPOHOB OT BOCCTAHOBJIEHHOH (OPMBI K OKHUCIEHHOW, M HX
MOTEHIHAJIBl SBISIOTCA (YHKIMEH COOTHOIIEHUS aKTMBHOCTEH OKHMCJICHHOM M BOCCTaHOBJIEHHOW
dbopM mosypeakuuu. OTU DIEKTPOJbl MPUMEHSIOT B MOTEHIMOMETPHUYECKOM OKHCIUTEIbHO-
BOCCTAaHOBUTEJIHLHOM TUTPOBaHHH.

Oco0oe MecTo B MOTEHIIMOMETPUH 3aHUMAIOT UOHOCeNeKmusHvle 21ekmpoosvl (MCI) - 310
CEHCOPBI (1yBCTBUTEIBHBIC 3JIEMEHTHI, JaTUYMKH), TIOTEHIIHATBI KOTOPBIX JHHEHHO 3aBUCAT OT 19 a
OIIPEAEIIAEMOr0 HOHA B PacTBOPE.

AHanuTHuecKue MeToJbl, Oazupyromuecs Ha ucnonas3oBannu MCD, Ha3bIBAIOT uonomempuel.
OHM TIO3BOJISIFOT MPOBOJUTH HEMOCPEACTBEHHOE ONpeseNieHHe M KaTHOHOB, M aHMOHOB. K uuciy
HanboJiee pacrpoCcTpaHEHHBIX HOHOB, onpenesieMbix mpu nmoMornu MCD, oTHOCATCS HOHBI HATpHS,



84

Kanplus, Kanus, (Topui-, XJOpHUI-, HUTPUT- U CcyidbGuA-uoHel. NMCD mno3BOJAIOT TaKxke
OTIpEeEISATh KOHLIEHTPALUU PaCTBOPEHHBIX ra30B, HAIPUMEP aMMHUaKa, OKCHJIOB a30Ta U TMOKCUAA
yraepoaa. Kpyr onpenensieMblXx HOHOB MOKET ObITh 3HAYUTENIHO PACHIMPEH, €CIIM HCIO0Jb30BaTh
KOCBEHHbIE METOJbl: HalpUMep, ATIOMUHHIA, MapraHell, HUKEIb U CYIb(aT MOXKHO OIpPEaeNsiTh
TUTPUMETPUUECKHU.

HonomeTpust OTIUYACTCS OT APYruX (PU3NKO-XUMHUECKUX METOIOB MPEX/IE BCEIO MPOCTOTOM
METOJIMK, a HEOOXOIMMBbIE U3MEPUTENbHbBIE TPUOOPBI OTHOCATCS K yucity Hanbosee nemeépbix. UCO
U3TOTOBJISIIOT CEPUIHO, OHU MPOCTHI B AKCIUTyaTalllK, HE TPEOYEeTCs CIeMaNbHBIX YCIOBUM IS UX
xpanenus. [loaroToBka K OmpeneneHuI0 U COOCTBEHHO OINpeiesieHue 3aHMMArOT CPaBHUTEIBHO
Majo BpeMeHH. MloHomeTpuueckre u3MepeHus Onaronaps UMEIOIIUMCS MOPTaTUBHBIM BapHaHTaM
NCD u cnenuanbHbBIM HOHOMEpPAM MOXKHO MPOBOJIUTH HE TOJBKO B JJAOOPATOPUH, HO U HENOCPE/-
CTBEHHO B 1I€X€, HA 3aBOJICKOM IUIOIIAJIKE.

DNEeKTpOoAbl XapaKTEPU3YIOTCS XOPOLIEH YyBCTBUTEIBHOCTBIO, YAaCTO HMX MPUMEHSIOT AJs
ONpEIEICHUS HU3KUX KOHLEHTpaun (lHI‘/CMs). [IpsiMoe onpeneneHne MOKHO MPOBOAUTH B JIFOOOM
00BEME aHATM3UPYEMOH JKHUIKOCTH, a cama >KHJIKOCTh MOXET OBITh OKpPAIICHHOW, BS3KOM,
HEMpO3payHOM M COJAepKaTh B3BEIICHHbIE 4YacTHIbl. COEIMHEHUS WM HMOHBI, MeEIIAloIne
onpexaeneHuto AanHbM MCD, MOKHO 3aMacKUpPOBATh WIH YIATHUTh.

Baxkneiimieii cocraBHO# yacThio O6osbiuHcTBa UCD aBnsieTcss noaynponuyaemas membpana -
TOHKasi TUIEHKA, OTHENAIONIAs BHYTPEHHIO YacTh OJJIeKTpoaa (BHYTPEHHHMH pPacTBOp) OT
aHATM3UPYEeMOro M o0ajgaromas CroCOOHOCTRIO MPOITYCKaTh MPEUMYIIECTBEHHO HOHBI TOJIBKO
OJIHOTO BU/a. Pa3nuyaroT 4eThIipe TUIla HOHOCEIEKTUBHBIX 3IEKTPOIOB.

- Onekmpoosl ¢ 20MO2eHHOU MeMOpaHou - DIICKTPOJBI C MEMOpaHOH, HW3rOTOBJICHHOW U3
TOMOTE€HHOTO TMOPOIIKOOOPAa3HOTO WM KPHUCTAUIMYECKOTO MaTepuana. MemOpaHbl OBIBalOT
KHUJIKUE, Ta30MpoHHIIaeMble, TBEpAbIe. Uepe3 MeMOpaHy OCYIIECTBISETCS CEJIEKTHBHBIA MEPEHOC
XUMHUYECKHUX COCIUHEHUN MEXy 3TUMHU PACTBOPAMH.

- Onekmpoosl ¢ e2emepo2eHHOU MeMOpaHol - BIEKTPOJbl, B KOTOPBIX 3JEKTPOJHOAKTUBHOE
BELIECTBO pACHpE/Ie]IeHO B MHEPTHOM MaTpulle, HampuMep, CUIMKOHOBOW pe3uHe. [lockonbky
no0uThHCS PaBHOMEPHOTO pacnpezeneHus
aKTUBHOTO BEIIECTBA B MHEPTHOM MAaTpUIE JOBOJIBHO CIIOXKHO, MOKAa3aHUSl ATHX 3JEKTPOJOB HE
OTJINYAIOTCSI HAEXKHOCTBIO, UTO SIBISIETCS IPUUMHON UX JI0BOJIBHO OIPaHUYEHHOT'O IPUMEHEHHUSI.

- Dnexmpoovl ¢ HCUOKOU MeMOpaHou — DIIEKTPObI, B KOTOPBIX MeMOpaHa MpEeCTaBIseT cOo00it
pacTBOp MOHHBIX MM HEUTPAJIBbHBIX COEAMHEHNI B OpraHu4eckoM pactBoputene. Hocurens Moxer
OBbITh OPUCTHIM ((PHUIBTPBHI, MOPUCTOE CTEKIIO) WK HE TOPUCTHIM (CTEKIJIO, MHEPTHBIN MOTUMEp —
noauBUHUIXJIopUN). Haxomsmuiics B MeMOpaHe >KUJKUH MOHOOOMEHHUK O00ECHEeUMBACT OTKIMK
AJIEKTPO/A Ha ONIPENEIAEMBINA HOH.

- CmexknsanHble 21eKmpoObl — DIEKTPOJbl, CEIEKTUBHOCTh KOTOPBIX MO OTHOLIEHUIO K TEM WJIH
MHBIM HOHaM ONpEeNeNsIeTcd XUMUYECKUM COCTaBOM cTekia. K CTeKISTHHBIM 3J1eKTpoAaM OTHOCST
BOJIOPOJIHBIE AJIEKTPO/IbI, CEJIEKTUBHBIE 10 OTHOILIEHUIO K OJIHO3aPSAHBIM HOHAM.

Cpok ciy’)kObl 3JIEKTPOJOB OMpEIENeTcs OTPE3KOM BpPEMEHH, B TEYEHHE KOTOpPOTO
ANIEKTPOAHAA (PYHKIMS OCTAETCS MOCTOSHHOW M COKpAIlaeTcs M3-3a MEXaHWYECKHX MOBPEKICHUN
WIA XUMHYECKOTO BO3ACUCTBUS HAa 3JIEKTPOJHOAKTUBHOE BELIECTBO (OTpaBlieHHE MeMOpPaHBbI).
DNEeKTpOabl C JKUAKUMH MeMOpaHaMH BBIXOJAT M3 CTPOS U3-32 BBIMBIBAHUS U3 MEMOpaHbI
ANIEKTPOJHOAKTUBHOTO COEMHEHMS B IIPOLIECCE €€ UCIIOIb30BAHMUS.

[ToTeHuMOMeTpUYECKUI aHAU3 IIUPOKO MPUMEHSIOT ISl HETIOCPEICTBEHHOTO OIpPEIeICHUS
aKTUBHOCTH MOHOB, HaXOSIIUXCS B pacTBope (MpsiMasi MOTEHIIMOMETPUS, HIOHOMETPHS), a TaKXKe
JUIS WUHOUKAlMd TOYKM SKBUBAJIEHTHOCTH TMPU THUTPOBAHMM [0 W3MEHEHHUIO MOTEHIHajIa
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MHIUKATOPHOTO OJIJIEKTpOJa B XOJleé TUTPOBaHUS (TMOTEHIHMOMETpHueckoe TuTpoBanue). [lpu
MOTEHIIUOMETPUYECKOM TUTPOBAHUU MOTYT OBITH HCIIOJB30BAHbI CIEAYIOIINE THUIIBI XUMHYECKUX
peakiuii, B X0/1€ KOTOPBIX U3MEHAETCS KOHUEHTPALMS TOTEHIMA ONPEAEIISIOIUX HOHOB: PeaKkun
KHCJIOTHO-OCHOBHOTO B3alMOJIEHCTBUS, OKHCJIEHUS-BOCCTaHOBJICHUS, OCAXKICHUS U
KOMIUIEKCOOOpa30BaHusI.

Jliig onpeniesieHnss KOHIEHTpaluii HOHOB ¢ nomolpio MCO Ucnonab3ytoT pa3indHble METObI.

Memoo epadyuposounozo epagurka - wusMmepstor DJIC B CTaHIApTHBIX pPacTBOpax ¢
M3BECTHBIMU  KOHLIEHTPALIUAMU  OMpeJesseMoro  BemecTBa. Ha  momynmorapudmudeckoin
IuarpaMMHON OyMare CTpOST 3aBUCUMOCTH U3MEPEHHOTO HANPSKEHUS! OT KOHIIEHTPAIUH.

Tumpumempuueckue memoOsbl TO3BOJISIOT YBEIWYUTh YHCIO YaCTUL, ONpPEIEIseMbIX C
IIOMOILBI0 JAHHOTO 3JIEKTPOAA, W YIYYIIUTh BOCHPOU3BOJAMMOCTH PE3YJIbTAaTOB OIPEICICHHUS.
PaznuyaroT Tpu ciocoba TutpoBanus ¢ nomoiisio UCO: S-, T- u J[-TutpoBaHus.

[Ipu S-mumposanuu npumenstorcs MCD, 4yBCTBUTENBHBIA K OINpPENEIIEMOMY BEUICCTBY.
TUTpaHTOM CIYXHUT pacTBOp COEIMHEHUS, OOpPa3yIEro ¢ ONPEAeIsieMbIM BEIIECTBOM
MaJIOPaCTBOPUMBIN WIIH YCTOWYMBBIA KOMITICKC. [1o Mepe mpuOIMKeHUs K TOYKE SKBHBAICHTHOCTH
KOHIIEHTpalMs CBOOOIHBIX YaCTHUI] YMEHbIIAETCs, COOTBETCTBeHHO MeHsieTcs DJIC, koTopas pe3ko
W3MEHSIEeTCS BOJIM3U TOYKH SKBUBAJICHTHOCTH.

[pu T-mumposanuu ¢ nomompo MCD KOHTPOIMPYIOT KOHUEHTpauuro TuTpanta. Jlo
JOCTH)KEHHMS] TOYKUA HKBUBaJeHTHOCTH OJIC MeHseTcs HE3HAuYMTeNbHO, TaK KaK THUTPAHT
pacxojyercsi Ha CBSI3BIBAHHME OIpeneNsieMoro BeniectBa. Hanmuue n30bITKa TUTpAHTA MPUBOAUT K
yBenuuenuto J/C.

Meton R-mumpoeanuss 0CHOBaH Ha MCIOJB30BaHUU MHIUKATOpPAa, K KOTOPOMY YYBCTBUTEJIEH
5(GCH

Memoobl 0006asok WMCHONB3YIOT JUIsl CHMXKEHHUS IOTPEHIHOCTH ONpeJesieHus (CBA3aHHOU ¢
U3MEHEHHEM  TeMIepaTypbl, CO  CIOXHBIM  COCTaBOM  pacTBopa, C  3pdexToMm
KOMIUIEKCOOOpa30BaHus) U AJIsl OMpeeNieHNs] KOHIIEHTPAlMU HECKOJIbKUX BEIIECTB, AJII KOTOPBIX
HeJb3s M0100paTh UyBCTBUTEIBHOTO 2JIEKTPO/IA.

Pa3zpaborano nmpumepno 30 UCO ans ompeneneHus B OCHOBHOM HEOPTraHUYECKHX HOHOB U
JUIIb B PEAKUX ciaydasx opraHudeckux. OTeyecTBEHHass IPOMBIIUIEHHOCTh BbIITYCKAeT
MIOHOCEIeKTHBHbIE MeMOpPaHHBIE >IEKTPOIBI I onpeneeHus caexylomux nonos: H', K, Na’,
Ag’, NH», Ca®*, Mg®, Ccu®™, cr**, 1, Br , Cl , F ~, SN" $%, NOs, SCN’, BF, C10..
[IpousBonsaTcss TakKe DJIEKTPOJbl Ul  ONpeAENeHUS  OKHUCIUTENbHO-BOCCTAHOBUTEIHHOTO
MOTEHIMaja pacTBOPOB.

s uzmepenus u koutpons D/IC, pH u npeobpazoBaHus MOTy4YeHHBIX 3HAUEHUN B €IMHUIIBI
KOHIIEHTPAIUU WM aKTUBHOCTH UCIIOJIb3YIOT MOTEHIIMOMETPUYECKHE TPUOOPHI 1 HOHOMEPHI.

5.2.2 BoabTamnepomMeTpust

BonbramnepoMeTpiueckMMH Ha3bIBalOT METOJbl aHajdM3a, OCHOBAaHHBIE HAa pErucTpanuu u
M3YYEHUU 3aBHUCHUMOCTH TOKa, NMPOTEKAIOIIETO Yepe3 3JIEKTPOJUTHYECKYIO SUEHKY, OT BHEIIHETO
HaJIOKEHHOro HampsbkeHus. ['paduyeckoe u300pakeHHE JTOM  3aBUCUMOCTM  HAa3bIBAIOT
80IbMAMNEPOCPAMMOU. AHATN3 BOJIbTAMIIEPOTpaMMbI  J1aET HH(MOPMALMI0 O KAuyeCTBEHHOM U
KOJIMYECTBEHHOM COCTaBaX aHAIM3UPYEMOIO PacTBOpa.

JUig perucTpauuy BOJBTAMIIEpPOTPaMM HY)KHA DJIEKTPOJIMTHYECKAs sA4YEHKa, COCTOALas W3
MH/IMKATOPHOTO 3JIEKTPoJia (MHOT/Ia €ro Ha3bIBAIOT PA0OYMM 3JIEKTPOJIOM) U SJIEKTPO/Ia CPAaBHEHHUSL.
DNeKTPOAOM CpaBHEHUS! OOBIYHO CIIY’KUT HACBHIIIEHHBIM KaJIOMENBbHBIN 3JIEKTPOJl WM CIION pTYTH
Ha JHE JJeKTponu3epa (IJOHHAas pTyTh). B KkauecTBe WHAMKATOPHOTO HCIHOJB3YIOT PTYTHBIM
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KamnawoImui 3JeKTPOoJl, MUKPOIUCKOBBIE MJIATUHOBBIM MM TpadUTOBBINA 3JEKTPOIbI (Bpalatonifecs
WM CTallMOHAPHBIE).

B 3aBucumocTH OT THNA HWHAMKATOPHOIO 3JEKTPOAA BOJBTAMIEPOMETPUYECKUE METOIBI
NPUHATO JENUTh Ha MoJisiporpaduio M COOCTBEHHO BosbTammepoMerputo. Eciam B KkayecTBe
MHJUKATOPHOTO 3JIEKTPOJA MCIONb3YIOT PTYTHBIA KaNaloUIUil AJIEKTPOA, TO IOJYYEHHBIE
3aBUCHUMOCTH CHJIbI TOKAa OT HaNpsKEHUS Ha3bIBAIOT NOAAPOCPAMMAMU W COOTBETCTBEHHO METO]
aHanmsa — nosspozpaghueti. Ilpu pabore ¢ TFOOBIM APYTUM WHIAMKATOPHBIM JJIEKTPOJOM, B TOM
YHCIIe ¥ CO CTAllMOHAPHBIM PTYTHBIM, JIEJI0 UMEIOT C BOJIbTAMIIEPOMETPHEH.

[Tonaporpaduueckas ycraHOBKa BKIIOYAET B ceOsl pe3epByap C PTYThIO, COCAUHEHHBIN UIAHTOM
C KaWJUJISIPOM, TIOTPY>KEHHBIM B aHAJTU3UPYEMBI pacTBOpP.

DNEeKTPOJOM CpaBHEHHUS MOXKET CIYXKUThb CIIOM JTOHHOW pTyTH. B HacTosiiee Bpems, OIHAKO,
qamie MPUMEHSIOT OOBIYHBIC 3JICKTPOJBI CPAaBHEHHS — KAJIOMENbHBIA MM XJIOPUACEPEOPSHBIN.
OOnacte TONSAPU3ALMU PTYTHOTO JIIEKTPOJA JOBOJHHO MIMPOKA: Jake B KHUCIBIX PacTBOpax
BbI/IEJICHUE ra3000pa3HOro BOJOPO/a B PE3yJIbTaTe€ BOCCTAHOBIIEHUS MOHOB BOJOpOJa HAOIIOAeTCs
npu noreHmanax — 1,2...—1,5 B B 3aBUCUMOCTH OT KOHIICHTPALUU KUCIIOTHI. B HEWTpaIbHBIX XKe U
LIEJIOYHBIX PACTBOpPAX MHTEPBAJ JOCTYIHBIX MOTEHUUAIOB pacmupsercs —2...2,2 B. DTo no3Bomusier
M3y4aTh W HUCIOJB30BaTh B aHAJIU3€ MPOILECChl BOCCTAHOBJIEHHS MHOTHX HEOPraHUYECKUX U Op-
TaHWMYECKUX BelIecTB. B 001acTH MOJOKUTENbHBIX MOTEHUMATIOB HCIHOJIb30BaHUE PTYTHOTO
3JIEKTPOJIa OFPAHUYEHO IMPOLECCOM OKUCIEHUS METANIMYECKOM pTyTH npu noreHuuaite ~ O B B
uienoyHo u npu + 0,4 B B cepHOKUCIION cpere.

BHemHee HampspkeHue, HajlaraeMoe Ha NoJsporpadUyeckyro siuedKy, pacxoayercsl Ha
M3MEHEHUE MOTeHIMala Karo/a (Kamaromiero pTyTHOro 3JIEKTpojia), MOTeHIHalIa aHoa (JIEKTpoa
CpPaBHEHHS) U MPEOJI0JIEHUE COIPOTUBIIEHUS pacTBOpa (OMUYECKOE MaJCHUE HAIPsLKEHUs), T.€. Ha
MOJIAPU3ALUI0 MHAUKATOPHOTO 3JIEKTPOJa PACXOAYeTCsl TOJIbKO YacTh HAJaraéMoro HarpshKeHHUS.
Ho npu ycnoBum, yTO IUIOIIAJ L TMOBEPXHOCTH aHOAAa BO MHOIO pa3 Oousiblle, 4yeM Yy KaToja,
nojisipu3anueil aHoga MOXKHO MpeHeOpedb, MOTOMY YTO H3-3a MAJIOM IUIOTHOCTH TOKa €ro
NOTEHIMa OyleT ocTaBaTbCsi NPAKTUYECKH TMOCTOSHHBIM. Ecnm compoTuBieHue pacTBopa
YMEHBIIINUTh, TO MPAKTUUYECKH BCE HajaraeMoe Ha S4eiKy BHEIIHEe HaNpsKEeHHE PacXoJlyeTcsd Ha
M3MEHEHHE NOTEHIMala NHIUKATOPHOTO 3JIEKTPOAA.

JUis  CHWXKEHMSI CONpPOTUBJIEHMS B  aHaJIM3UPYEMbIH  PAcTBOpP  BBOJIAT  U30BITOK
UHAUPGEPEHTHOTO IEKTPOJINTA, WM HpocTo ¢oHa. B kauecTtBe (POHOB NMPUTOJHBI pa3TUUYHbBIE
COJIM WICJIOYHBIX M IIEIOYHO3EMEIBHBIX METaUIOB, PACTBOPBI KHUCIOT, ILNEIOYEH, a TaKke
pasHooOpa3Hble OydepHble cMmecu. [lepen n3mMepeHneM HEOOXOAUMO YIAIUTh U3 aHAIU3UPYEMOIO
pacTBOpa pacTBOPEHHBIM KHUCIOPOA, TaK €CIM C MOMOIUIbIO MoJisiporpada 3anucaTb 3aBUCUMOCTh
TOKa, IPOTEKAIOLIETO Yepe3 sUEHKY, OT MOTEHIIMAIa KaMaolEero pTyTHOro 3JEKTPOJa, TO MOJIy4YUM
MOJIAPOTPAMMY.

Ecnu ¢ nomomipto nossiporpada 3anucath 3aBUCUMOCTb TOKa, IPOTEKAIOIIETO Yepe3 SYEHKY, OT
MOTEHIIMaja Kalaollero pTyTHOTO 3J1eKTPoa, TO MOIyYuM HoJsiporpaMMmy. OHa coiepKUT B cebe
KaK KaueCTBEHHYIO, TaK M KOJMYECTBEHHYIO HH(POPMAIUIO O BOCCTAHABIIMBAIOIIEMCSI HOHE.

Nupopmannio o KoIudecTBe HECET BbICOTA NOJAPOrpadUyecKkoil BOJHBL, T.€. CHIIA
npenensHoro nud¢y3noHHOro Toka. Benuunna aud@y3noHHOTo TOKa CBA3aHa ¢ KOHIEHTpaluei
HOHA B pacTBOpE.

Takum o6pazom, npeaenbHbIH TUPPY3MOHHBIN TOK MPSIMO MPOMOPLUOHATIEH KOHLEHTPALHH.
CymecTByIOT Tpu crnoco0a KOJUYECTBEHHOTO OIpE/eNeHUs] KOHIEHTPAllMM BEIIECTBA: METO[
rpagyrpoBOYHOrO rpadrka, METOl CTAaHAAPTOB U METOJT J00ABOK.
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Hmnynscnaa nonapozpaghua. llonspusyroniee Hanpsy)KEeHUE MOXKHO IOJIaBaTh HA AIEKTPO.
HE HENpephlBHO MO JMHEHHOMY 3aKOHY, KaKk B KIJIACCHYEeCKOW U ocuuuiorpaduyeckoi
nosssporpaduu, a OTAEIbHBIMU KPAaTKOBPEMEHHBIMU MMITYJIbCaMU. Pa3iuuaioT HOpMallbHYIO
OpSMOYTOJIBHYIO  HMITYJIbCHYIO — moysiporpaduio U auddepeHIuanbHyl0  UMITYJIbCHYIO
nonsiporpaguio  —  HauboJiee COBPEMEHHBIE BBICOKOUYBCTBHTEIBHBIE METOABI  (IIpeael
oGHapyxerns 10 10°M).

Ilepemennomoxogana nonapozpagua. B >3TOM MeTOAE Ha 3JIEKTPOABI OJHOBPEMEHHO C
JUHEIHHO BO3PACTAIOUIMM [OCTOSHHBIM HANpsOHKEHHUEM MOJAl0T CHHYCOUJAIBbHONH  (QOpMbI
nepeMeHHoe HampsbkeHue ¢ pukcupoBanHoi vyactorod (50 I'm) m HeGosbmon amruutymon (10
MB). [Ipenen o6Hapyx)eHus coctasiusier 5 ¢10 M, paspemaromas criocoonocts 50 MB.

Bonvmamnepomempua  OCHOBaHa Ha W3YYEHMM W HCIIOJIb30BAaHWU 3aBUCUMOCTEM TOK-
MOTEHIINAJI, TIOJYYEHHBIX B AJIEKTPOJIUTUYECKOH SUEiKe ¢ JTF0OBIM 3JIEKTPOIOM, KPOME Kararomero
PTYTHOTO.

Pa3znnyaroT npsMyro, MHBEPCUOHHYIO U KOCBEHHYIO BOJIbTaMIIEPOMETPUIO

(aMIIepoMeTpUYECKOE TUTPOBAHUE).

NHaKaTOpHBIM 3JEKTPOAOM OOBIUHO CIY>KUT BPAIAIOUIUIICS TIIATUHOBBINA WIH TpadUTHBIH
anekTpoa. OHM OTJIMYAKOTCS OT KamleJIbHOTO PTYTHOI'O 3JEKTPOAA TE€M, YTO OHU HUMEIOT JAPYTYIO
o0nacTh MONIAPU3ALMU, U TOBEPXHOCTh HX BO BpeMsl PEruCTpalid BOJbTAMIEPrpaMMbI HE
BO300OHOBIISIETCS.

Hneepcuonnasn 601vMamMnepomMempus. OcHoBHOM MIPUHLINII WHBEPCUOHHOM
BOJIbTAMIIEPOMETPUM COCTOMT B JJIEKTPOXMMUYECKOM KOHILIEHTPUPOBAHUHU  OINPEAEIEHHOTO
BELIECTBA HA DJIEKTPOJAE MYTEM OAJIEKTPOJIM3a AHAIM3HPYEMOIO pacTBOpa M IOCIEAYIOLIEM
BOJIbTAMIIEPOMETPUUECKOM aHaJIM3€ KOHLEHTpara. B 3ToM MeToie HCMoNb3yloT CTalMOHapHbIE
ANEKTPOAbI (BHUCSIIAS PTYTHAs Kamiis) M IUIEHOYHBIE PTYTHBIE AeKTpoabl. OH MPUMEHUM IS
ONpPEACIICHUS KpailHE HU3KUX KOHIEHTPALUM BEECTB, BIUIOThH J10 10° M.

BonpTaMriepoMeTpuuecKUM  METOJOM MOXHO ONPENENsATh MNPAKTUYECKH BCE KaTHOHBI
METaJIJIOB, MHOTHE aHUOHBI, HEOPraHWYEeCKHEe M OpraHUYeCKHe BEeIECTBa, CIOCOOHBIE K
ANEKTPOXUMUYECKOMY OKHUCIIEHUIO UM BOCCTAHOBIIEHUIO.

Amnepomempuueckoe mumpoganue TIPEACTaBISET CO00M mMOIsAporpadpuUYecKuii  MeTox
WHJUKAIMM TOYKMA SKBUBAJICHTHOCTH TPU TUTPOBAHUM: PETUCTPUPYETCS H3MEHEHUE TOKa TP
MOTEHIIMANe, COOTBETCTBYIOIIEM MpeaenbHoMy Auddy3MOHHOMY TOKY (Ha BOJIbTaMIEPHOU
KpUBOI) OJHOTO M3 YYaCTHMKOB XUMHYecKoW peakuuu. [1o 3aBucMMocTH TOK—00BEM THUTpaHTa
HaxoJsT TOUYKY SKBUBAJIECHTHOCTH.

AHanMTUYECKHE BO3MOXHOCTH METO/Aa aMIEPOMETPUUYECKOIO0 THUTPOBAHMS IIMPOKH - MOUYTH
BCE 3JIEMEHTHI U OOJIBIIOE YHCIO OPIraHUYECKUX COeIMHEHHH.

JIOCTOMHCTBO MeTOAa — H30MpPATeNbHOCTh, TaK KaK MOXKHO MOA00paTh MOTCHIMAN, IPH
KOTOPOM B JJIEKTPOXMMHUYECKOM  peakIMH y4acTBYeT TOJIBKO OJHO  BEIIECTBO U3
MHOT'OKOMIIOHEHTHOU cMech. HrkHuI npeiesr 4yBCTBUTENBHOCTH METO1A 10° M.

5.3 Xpomartorpajuueckue MeTOAbl

Xpomatorpapuueckue MeToAbl 00JIaAal0T HauOONBIIMM CIIEKTPOM BO3MOXHOCTEH JUIs
KOHTPOJIS 3arpsI3HEHUS PA3IMYHBIX O0BEKTOB OKPYXKAIOIEH Cpe/ibl.

Xpomatorpapuueckue METO/Ibl OCHOBaHbI Ha COPOIIMOHHBIX Mpolleccax - MOTJIOMEHHH ra30B,
apoB WJIM PACTBOPEHHBIX BEIIECTB TBEPABIM WM JKUAKMM copOeHToM. CopOuuio MOKHO
OCYILIECTBUTH JBOSIKO: B CTaTHMUECKUX (BIUIOTH /10 YCTAHOBJIEHHS PABHOBECHS) U TUHAMUYECKHUX
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ycrnoBusix. JluHamuueckas copOmusi mpeacTaBisgeT coOoil mpoiecc, B KOTOPOM MPOUCXOIUT
HAIpaBJIEHHOE TEpPEeMEIEHUE TMOABMXHON (a3bl OTHOCUTENIBHO HEMOABHKHOM. CyIIHOCTH BCeX
XpomaTorpauuecKkux MeTOI0B COCTOUT B TOM, YTO pa3jeisieMble BEIIECTBA BMECTE C MOJBUKHOM
¢ba3o0if mepememaroTcst 4epe3 CIOW HEMOJBHKHOTO COPOCHTa C Pa3sHOM CKOPOCTHIO BCIIEACTBUE
pa3nuyHOi  copOupyemoctH. WMHBIMH cioBamH, Xpomarorpaguss — 3TO JIMHAMHUYECKUH
COpOLIMOHHBIN TPOLECC pa3feNieHUs] CMeceil, OCHOBAHHBIA Ha PACIpPECIICHUH BEIECTBA MEXKIY
nByMmsi (pasamu, onHA W3 KOTOPBIX IOABMXKHA, a Jpyras — HEMOABM)KHA, M CBSA3aHHBIA C
MHOTOKPaTHBIM TOBTOPEHHUEM aKTOB COPOLIMU — JAecOpOLIUU.

Xpomarorpadguueckre MeTo 1bl KIacCu(GUIUPYIOT MO CASAYIOLUIUM MPU3HAKAM:

1) mo arperaTHOMY COCTOSTHHIO CMECH, B KOTOPOM MPOBOIAT €€ pa3/ie/iecHHe Ha KOMIIOHEHThBI, —
ra3oBasi, )KUJKOCTHAS U Ta305KUIKOCTHAS XpomaTorpadus;

2) 10 MEeXaHW3MY pa3J/IeieHus - aJICOPOIMOHHAs, paclpeeIuTelbHass, HOHOOOMEHHAsI, 0CaJI0YHasI
OKHCIIUTEIHHO - BOCCTAHOBHUTEIbHAS, aJICOPOIIMOHHO-KOMILIEKCOOOpa3oBaTenbHas XpoMarorpadus
uap.;

3) mo ¢opMe NPOBEACHUS XpOMATOrpadUUecKoro Ipolecca - KOJOHOYHAs, KalWUIIpHas,
IJI0CKOCTHAs (OyMaXkHasi, TOHKOCJIOHHAs 1 MeMOpaHHas);

4) 1o crocoOy mosydeHus XpoMarorpamm ((ppOHTATBHBIH, BEITCCHUTEIBHBIH,

ATFOCHTHBIH ).

Kuokocmnas aocopouuonnan xpomamocpagus. B KUIKOCTHOH  aacopOIMOHHON
Xxpomarorpaduu pasleNeHHue CMEeceil BElIeCTB ONPEAesieTCs] MHOTOKPAaTHBIM ITOBTOPEHHUEM
AJIEMEHTAPHBIX aKTOB aICOPOIMH U ECOPOIUH U Pa3IHYUsIMU B COPOUPYEMOCTH aHAIU3HPYEMBIX
BEIIECTB. 3aBUCHMOCTb MacChl aICOPOMPOBAHHOTO BEIIECTBA OT €r0 KOHIIEHTPALMHU B PACTBOPE TPH
HEM3MEHHOH TemmepaType rpaduuecky BhIpaKaeTcss N30TepMON aicoponuu.

Buoicoxkorghpexmuenasn sncuokocmuan xpomamozpagus. XpomarorpahupoBaHue Ha KOJIOHKE
— JUINTENIbHBIA TPOLIECC, TOCKOJIbKY IMPOABIMKEHUE Yepe3 MOPUCTBIH HOCUTENb MOJA ACHCTBUEM
CHJIBI TSDKECTH OueHb Majo. il yCKOpeHMs Ipolecca XpomarorpagupoBaHue MPOBOISAT MOA
naBieHreM. Takoi MeToJl Ha3bIBalOT BHICOKOA(P(HEKTUBHOM KHUJIKOCTHOH XpomaTorpadueit (BXKX),
OH I03BOJIMJI 3HAYUTEILHO COKPATUTH BPEMsI aHAJU3A.

Pacnpeoenumenvnaa xpomamocpaghua - pazJieneHue BEIIECTB BCIEACTBHE UX PA3IUYHOTO
pacrpeniesieHus MEeXAY IBYMs XKUAKHMH (a3aMH, OJHA W3 KOTOPBIX HETOJABIDKHA, a Jpyras -
TIOJIBUKHA. C KOJIMYECTBEHHOU CTOPOHBI 3TO
pacmpesesieHne  xapakTepuszyercs — KodpduiMmeHTaMu — pachpeiesieHus  MEeXAy  AByMs
pactBoputensaMu. [Ipumenenne TBEpAOro Hocurenss 00yCIOBIMBAECTCS HEOOXOIUMOCTBIO ClIENaTh
oJHYy (hazy HemoABMKHOU. B kauecTBe HEMOJBMKHOI (ha3bl yallle BCEro UCMONIb3YIOT BONY, peKe -
JpyTUE PaCTBOPUTEIIH.

Honooomennan xpomamozpaghusa - pa3iencHue BelecTB, OCHOBAaHHOE Ha 00paTUMOM OOMEHe
MOHOB, COJIEpKalllNXCsS B PacTBOPE, HA MOHBI, BXOJAIINE B COCTaB MOHOOOMeHHUKa. OOpa3zoBaHue
XpoMaTorpaMM IpH 3TOM MPOMCXOAMUT BCIEACTBHE PA3IMYHON CIOCOOHOCTH K OOMEHY HOHOB
xpoMarorpadupyemMoro pactBopa. B kauecTBe 3t0eHTa (BBHIMBIBAIOIIETO BEIIECTBA) MPUMEHSIOT
PacTBOPHI AJIEKTPOJIUTOB.

Ocadounan  xpomamocpagpua - pa3feleHUE BEIIECTB  BCIEICTBUE  0OpazoBaHUs
MaJIOPaCTBOPUMBIX OCAJKOB B OINpPENEIEHHOM IMOpSAIKE, KOTOpPBIA O0OyCIOBIMBAaeTCS UX
pactBopuMocThio. Ilo Mepe ¢uibTpauuu pacTBopa uepe3 0CaJOYHO-XpOMATOrpaduvecKyro
KOJIOHKY, COJEpXalllyl0 OCaJuTelb, MHOTOKPAaTHO TIIOBTOPSIIOTCSI DJEMEHTApHBIE MPOLIECCHI
o0Opa3oBaHMsI M PAaCTBOPEHHS OCAIKOB, UTO OOECIEUMBAET pa3JiejieHHe BelecTB. PacTBOpUMOCTh
0CaJIKOB U MPOM3BEEHNE PACTBOPUMOCTH (MJIM aKTUBHOCTH) BBICTYIAIOT OCHOBOM 3aKOHOCAJOUHOM
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xpomatorpadguu. BoO3MOXHOCTH TOBTOpEHHUS AJIEMEHTAapHOro Ipolecca olecrneynBaeTcs
3aKperICHUEM OCaJIKOB B MecTe MX 00pa3oBaHMsl, B MPOTHUBHOM Cllydyae OCaJKud OyayT CIOJI3aTh
BHU3, 10 KOJIOHKE M XpOMaTorpaMMa He 00pa3yeTcs.

Peookc-xpomamozpagpua - pazfeieHre BEIIECTB BCIEACTBUE HEOAMHAKOBOM CKOPOCTH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLHM, MPOTEKAIWMNX B KOJOHKE. Pa3nenenue Bemiects
00yCIIOBJICHO COOTBETCTBYIOIIMMH pe-IOKC-TIOTCHIINAIAMU pearupyromux BemiectB. KoJoHKY,
COJIEpKAIllyl0 BOCCTAHOBUTEJb, HA3BIBAIOT BOCCTAHOBUTEJIBHOM, COAEPXKAIIYI0 OKHUCIUTEINb -
okucnurenbHor. Ilpu xpomarorpadupoBaHuy pacTBOpa BOCCTAHOBHUTEIEH HA OKUCIUTEIHHOU
KOJIOHKE  30HBl  pPAcHojlararOTCs  CBEpXy  BHU3 B TOpAJIKE  BO3pacTaHUsl  UX
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIX [TOTEHIIMATIOB, HA BOCCTAHOBUTEILHON — HA000POT.

Aocopoyuonno-komniekcooopazosamenvhas xpomamozpagusa — paslieIeHUE BEIIECTB
BCJIE/ICTBUE PA3JU4YUs B KOHCTAHTAX YCTOWYMBOCTH COOTBETCTBYIOIIMX KOMIUIEKCHBIX COEIUHEHUM
o0pa3ylomuxcsi B KOJOHKE. B KadecTBe HOCHTENs WCIOIB3YIOT COPOCHT, YICPKUBAFOIINAN
KOMILIEKCOO0OPa30BaTelb U MPOAYKTHI €r0 PEaKIMK C UCCIIeyeMbIMH BelecTBaMu. O0pa3yromiecs
KOMIUICKCHBIC COCIMHCHHS TOTJIOMAIOTCS HOCHUTENIEM BCIEACTBHE OOJBINONW IPOYHOCTH CBS3H
MEXIy MOJIEKYJIaMHd KOMIUIEKCa M MOBEPXHOCTBhIO HOcUTeNsl. B kauecTBe KOMIUIEKCOOOPA3yIOLINX
pEeareHToB NPUMEHSIOT JUMETHUITIMOKCUM, §-OKCUXUHOJWH, TAHHUH U JIp.

TI'azo-aocopoyuonnan xpomamozpaghusa - pasfeneHve cMecu razoB Ha TBEpAoOM copbeHte. B
KauecTBe copOeHTa (HeTMOABMXHOHN (ha3bl) UCIONB3YIOT aKTUBHOE JTUCIIEPCHOE TBEPIOE BELIECTBO:
aKTUBHBIM YTOJib, CUJIMKArelb, EOJUTHl. B KadecTBe MOJIBMKHOU (ha3bl, B KOTOPOH COJEPIKHUTCS
pasaensieMas CMECh Ta3oB, NMPHUMEHSAIOT ra3- HOCUTENb: aproH, BO3AYX, €W, BOJOPOI H Jp.
Uccnenyemas cMech ra3oB, IEPEIBUTAsICh BMECTE C Ta30M-HOCHUTEJIEM BJIOJIb KOJIOHKH, Pa3/IENsaeTCs
Ha OT/IeJIbHBIE KOMITOHEHTHI BCJICJICTBUE PA3IMYHON HX aJICOPOUPYEMOCTH.

I'azo0-srcuokocmuana xpomamozpagua - pa3neiieHUe ra3oBOMl CMECH BCIEACTBUE PA3IMYHON
PacTBOPUMOCTH KOMIIOHEHTOB MPOOBI B KUAKOCTU WM PA3TUYHON CTaOMIBHOCTH O0Pa3yIOIIUXCs
KOMIUIEKCOB. HemoaBmkHOM (a3oMCIyKUT KHUAKOCTh, HAaHECEHHAs HA HWHEPTHBIM HOCHUTEIb,
MOJBIDKHOM - Ta3. DTOT BapHaHT Ta3oBOM xpomaTorpaduu Mo CymecTBy (U3HKO-XHMHUYECKOTO
rpoiiecca pasiefieHuss OTHOCUTCS K paclpeIeTUTEIbHOM XpoMaTorpaduu.

5.4 PaaguoMeTpuyecKuii aHAJIN3

Paouomempus — obHapyXeHHEe W M3MEpPEHHE YMCIla PACIa[ioB aTOMHBIX S€p B PaJHOaKTHBHBIX
MCTOYHHKAX MJIM HEKOTOPOH MX JIOJH IO UCITYCKaeMOMY SIIPaMH H3ITy9SHHUIO.

PaccMoTpuM METOTbI PETUCTPALMK HOHU3UPYIOLMX U3ITydEHHUH.

Honusayuonnwtii memoo OCHOBaH Ha H3MepeHHH 3((dexTa B3auMOJEHCTBUS M3JIyUEHHs C
BEIIECTBOM — MOHU3AIMH 'a3a, 3aM0JHSIOIEr0 PEruCTPALMOHHBIN TPUOop.

HoHu3anmoHHbIe AETEKTOPBl U3IYUYEeHUsI MPEACTABISIOT cO00M MOMENIEHHBIH B TePMETUYHYIO
KaMepy, 3allOIHEHHYI0 BO3IYXOM WJIM Ta3oM, 3apsDKEHHBIH OJCKTPUYECKUH KOHIEHCATOP
(97EKTpOIBI) AJISI CO3/IaHUSI B KaMepe SJIEKTPUYECKOTO TOJs. 3apshKeHHbIE 4YacTUIel (a wim P),
[IONABIIME B KaMeEpy JAETEKTOpPAa, IMPOU3BOAAT B HEH NMEPBUYHYIO MOHHU3ALHIO Ta30BOM Cpeabl; y-
KBAaHThI BHa4aJic 06pa3y}0T 6I)ICTpI)Ie OJICKTPOHEBI B CTCHKEC JCTCKTOPA, KOTOPBIC 3aTEM BBLISBIBAIOT
MOHHU3ALIMIO Ta3a B Kamepe. B pe3ynbraTe 00pa3oBaHMs MOHHBIX Map ra3 CTAHOBUTCS NPOBOJIHUKOM
AJIEKTPUUYECKOTOo TOoKa. [Ipu OTCyTCTBUM HaNpsHKEHUs Ha AJIEKTPOJax BCE MOHBI, TOSBUBIIMECS MPH
NEPBUYHON MOHM3ALMU, NEPEXOAIT B HEHTpalibHbIE MOJIEKYJIbI, a TP BO3pPACTAaHUM HAINpPSHKEHUS
MOJT JeHCTBUEM AJIEKTPUUECKOTO TOJsI MOHBI HAUYMHAIOT HAlpaBJIEHHO JIBUTaThCs, T.€. BOSHHUKAET
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MOHM3AIMOHHBIM TOK. Cuia TOKa CIYy)XKUT MEpOM KOJIMYeCTBA HU3IyYEHUS U MOXKET ObITh
3aperucTpupoBaHa NpuOOPOM.

[Ipn HeKOTOPOM 3HAUEHUU HANPSIKEHHS] Bce 00pa3oBaHHbIC MPU U3TYYCHHUH HOHBI JOCTHUTAIOT
NEKTPO/OB, U IPU YBEIMUEHUHU HANPSIKEHUS TOK HE BO3pPACTAET, T.€. BO3HUKAET 00JAacTh TOKa
HaceieHus. Cuiia MOHM3AMOHHOTO TOKA HACBIIICHHS B JaHHOW 00JacTH 3aBHCUT OT YHUCIA
IIEPBUYHBIX IIap MOHOB, CO3JaHHBIX AJIEPHBIM M3JIyYEHHEM B KaMepe AeTeKTopa. B 3Tux ycnoBusax
paboTaroT MOHU3AIMOHHBIE KAMEPBHI.

[Ipn nanpHelieM YBEIWYEHUM HANPSIKEHUsS CUJIa TOKAa BHOBb BO3pPACTaeT, TaK Kak
o0pa3oBaHHbIE M3JIYYEHHEM HOHBI, OCOOCHHO JJIEKTPOHBI, MPU JBWKEHUH K DIIEKTPOJIaM
MPUOOPETAIOT YCKOPEHMsI, JOCTATOYHBIE MJIi TOrO, 4YTOOBI CaMUM IPOU3BOIUTH HOHHU3AIUIO
BCJIE/ICTBUE COYAAPEHUN C aTOMaMM M MOJEKyJaMu raza. OTOT HpPOLECC IOJIy4YMJl Ha3BaHUE
YIapHOW WJIM BTOPUYHON HWOHHM3AIMH. OTy 001acTh HANPSHKESHUH HA3BIBAIOT OO0JIACTHIO
IIPONOPLIMOHAIBHOCTH, T.€. 00JIACTBhIO, I[E€ CYILIECTBYET CTpOras MpONOPLHOHAIBHOCTh MEXKAY
YKCJIOM IEPBUYHO OOpPA30BAHHBIX MOHOB U OOIIEH CYMMOHl HMOHOB, Y4YacTBYIOIIMX B CO3JaHUU
MOHH3AIIMOHHOTO TOKa. B JaHHOM pexume paboTaloT MPONOPLUHUOHAIBHBIE CYETUNKH.

[Ipu nanpHeiIeM yBEJIMYEHUHM HANPSHKEHUS! CHJIA MOHU3ALMOHHOTO TOKA YK€ HE 3aBUCHUT OT

YyHUClla NMEePBUYHBIX Nap MOHOB. ['a30Boe ycuieHME HACTOJIBKO BO3pPACTAET, YTO IPHU MOSBICHUHU
mo00i  siIepHOM  YacTHUIIBl BO3HUKAET CaMOCTOATEIbHBIA Ta30BbIA paspsa. OTy o0jacThb
HaIpsDKEHUH Ha3bIBalOT o0OsacThio I'eiirepa, B JaHHOM pekume pabotaroT cuétumku I 'eiirepa—
Miromnnepa.
OddexTuBHOCTE CcuéTunkoB [elirepa—Miomiepa k p-usnydenuto Omuzka k100 %. Ilox
agpexmuenocmoio cuémuyuxa e IOHUMAIOT OTHOIIICHUE YKcIia 9acTUll (B %), 3aperuCTPUPOBAHHBIX
CU€TUYMKOM, K YHUCIy YacCTHII, IOMABIIMX B €ro padoumii 00béM. DPdeKTHBHOCTH CUETUMKOB
I'eitrepa—Miromiepa K y-u3aydeHuro He npesbimaet 1.. .3 %.

Cyunmunnamopnotit memoo. B ocHOBe pabOThl CHUHTUIUIALMOHHOTO JETEKTOpa JIEKHT
CIOCOOHOCTh HEKOTOPBIX BEHIECTB MPEOOPA30BBIBATH DHEPIHIO SIACPHBIX H3IIyUYeHUH B (POTOHBI
BUIMMOTO U yJIbTPa(HOIETOBOIO CBeTa. MeXaHU3M 3TOro Mmpolecca JOCTaTOYHO MPOCT. SepHble
gacTULbl (JINOO BTOPUYHBIE AJIEKTPOHBI, 00pa30BaBIIMECs MPYU MOTJIOMIEHNN Y-KBAaHTOB) IEPEBOAST
MOJIEKYJIbl CIHUHTHIUISATOpPa B BO30YXKJIeHHOE cocTosiHue. llepexos Moniexkyn CHUH-THILISTOpa B
OCHOBHOE€ COCTOSTHHE COMPOBOXAACTCS HCIyckaHueMm (GoToHOB B Y®- uinu BUIAUMOU 0OJIACTH.
Kaxxnas ornenbHast BCOBINIKA, TOSIBUBLIASCS B pe3yJIbTaTe MPOXOKIACHUS SAEPHOM YaCTUIBI UITH Y-
KBaHTa, HA3bIBAIOT cyunmuiiayueti. OTOENbHBIE BCIBIIIKH PETUCTPUPYIOTCS (POTOINEKTPOHHBIM
YMHOXHUTENEM, MPeoOpa3yloIUM CBETOBbIE UMIYILCHl B AJIEKTPUUYECKUE, KOTOPHIE YCHIUBAIOTCS
JTUHEHHBIM WK JTOTapUPMHUUECKUM YCHIUTENEeM. 3aTeM AJIEKTPUUYECKUE UMITYIIbCHI POXOAST Yepes
JUCKPUMHMHATOP, MPOIMYCKAIOIINN UMITYJIbChI ONPEAEIEHHON aMITUTY/Ibl U OTCEKAIOIIUMA «ILIyMBD»,
Y TIOTIaJJAl0T Ha PETUCTPUPYIOMINNA TPHOOD.

CUMHTUIIIATOPBI IPUHATO KIACCU(PUIIMPOBATH CIEIYIOINUM 00pa3oMm:

1) neopranmnueckue cuuHTILIATOPSL: ZNS(AQ), Nal(Tl), Agl(Eu) u ap. (B ckoOkax yka3aH
aKTUBATOp, 00ECIeUNBAIOIINN BOBHUKHOBEHUE B KPUCTAIUIE CHUUHTHILISLMI);

2) CUMHTHJUIATOPBI U3 OPraHUIECKUX KPUCTAIUIOB: HAa(TANINH, aHTpallCH;

3) KHUJIKOCTHBIC CIUHTUILIATOPBI: 2,5-TU(PEHUIOKCA30]1 U W-Tep(EHIIT B TOIYOJIe, TMOKCAHE U
JIPYTUX pacTBOPHU

TEJAX;

4) maacTMaccoBbIC CIIMHTUILISTOPHI C AaKTUBATOPOM.

CUMHTWUIALMOHHBIE CUETYMKHU OO0JIaJaloT, KaK MPaBWIIO, MaJlbIM pa3pellialolniuM BpPEeMEHEM:
10°... 10° ¢, BapsupoBanune CUMHTHILISITOpA MO3BOJSAET caearh CHMHTUIUISIIUOHHBIE CUETUYHUKHU
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YYBCTBUTEJIBHBIMU K OJHOMY BHJY M3JIyUY€HUS U MaJOYyBCTBUTEIBHBIMH K JPYromy.
Hcnonb30BaHue SKUAKOCTHBIX CHUHTHJUIATOPOB TMO3BOJIAET S()(PEKTUBHO PEruCTpUpPOBATH
HHU3KOPHEPIeTHUCCKIE W3IYUCHHs TAKMX PaIMOAKTHBHBIX H3oTomoB, kak -H, **C, S, koropsie
IIMPOKO UCTIONB3YIOT B OMOJIOTHH, OMOXUMHH, METUIIHE.

@OH CHMHTWUISAIHOHHBIX CYETYMKOB, WMEIOMIMX CIEHUAIBHYIO CXEMY COBIAJCHHS, HE
MIPEBBIIIACT HECKOJIBKUX UMITYJICOB B MUHYTY.

Jiomunecyenmuolit memoo OCHOBAaH Ha HAKaIUIMBAaHWMM 4YacTH SHEPruu IMOIVIOMIEHHOIO
MOHHU3UPYIOUIETO U3YyYEHUsI U OTAA4Yu €ro B BUJE CBETOBOIO CBEUEHUS IOCIE JOMOIHUTEIHLHOTO
BO3JICHCTBUS yAbTPA(PHUOIETOBBIM M3Iy4eHHEM (MM BUIUMBIM CBETOM) MM HarpeBoMm. llon
JIEWCTBUEM HU3Iy4YeHHs B JroMHHOGOpe (IIEI0YHO-TAOMAHBIX coequHeHusx tuma LiF, Nal,
dbochaTHBIX CTEKOJI, aKTUBUPOBAHHBIX CEpeOPOM) CO3aI0TCS LEHTPHI (POTOTOMUHECHEHIINH, CO-
Aepkame  aToMbl M MOHBI  cepeOpa.  Ilocmemyromiee  ocBemieHHE — JTFOMHHO(OPOB
yIbTPa(UOIETOBEIM CBETOM BBHI3BIBAET BHUIMMYIO JIFOMUHECUEHINIO, MHTEHCHBHOCTh KOTOPOH B
nuanaszone 0,1... 10 I'p nponopuuonanbHa 103€, 3aTeM gocturaer Mmakcumyma (npu 350 I'p), a pu
JambHEUIEM YBEIMYCHUH JT03bI TIa/1aeT.

domoepaghuueckuti mMemoo OCHOBaH Ha CIHOCOOHOCTH H3Iy4YeHHs] IPHU B3aMMOJEUCTBUHU C
rajorenugamu cepeobpa (AgBr wmmm AgCl) dotorpaduyeckoit 3MysbCHH BOCCTaHABIUBATH
METaJIINYeCcKoe cepedpo MOJA0OHO BUIUMOMY CBETY, KOTOPOE IOCIE MPOSIBICHUS BBIACIACTCS B
Buae nouepHeHus. Ilpu sTom creneHb mnouyepHEHHUS (POTOMIACTUHKU MPOMOPLHUOHAIBHA J03€
U3ITy4YCHUSI.

Xumuueckuii memo0 OCHOBaH Ha W3MEPEHUHM YHMCIIA MOJIEKYJl WJIM HOHOB (paJuallOHHO-
XAMHYECKHIA BBIXO[]), 00pPa3YIOIIMXCS WM MPETEPIEBIINX M3MEHEHHE MPH TMOTJIOMECHNN BEIIECTBOM
M3IydeHHs. B XMMUYECKHX JO03MMETpax MOJ0O0paHbI BEHIECTBA C BBIXOJAOM XHMHYECKOH DPEaKIIWH,
MPOINOPIMOHATIFHEIM TIOTJIOMIEHHOW SHEPIHM HMOHHM3HMPYIOIIETO H3IydeHus. B Hacrosiiee Bpems
IIMPOKO MCHOJIB3yeTcs (eppo-cyab(aTHbId J03UMETP, OCHOBAHHBIM Ha PEAKLMU OKHCIEHUS MO
JeficTBUeM M3Ty4eHHs IBYXBAJICHTHOT'O JKeJle3a B TPEXBAICHTHOE.

KOHTPOJIBHBIE BOITPOCHI

1 Yem ornmuaercst cieKTpoPOTOMETPUIECKHI METO]T aHAIM3a OT (POTOMETPUYECKOro?

2 Tlouyemy /i naEHTU(UKAIMI BEILIECTB Yallle Bcero ucnomb3ytot [IK-o6macts cnekrpa?

3 Yewm omnpenensiercs BHIOOP ONTUYECKOTO MPHOOpPA U JUTHHBI KIOBETHI U1l H3MEPEHHS
KOHLIEHTPALIUH BEILIECTB?

4  UYem o0ObscHsIeTCA O0JI€e BHICOKAS CENEKTUBHOCTD JIIOMUHECLIEHTHBIX METO/I0B aHAIN3a 10
cpaBHeHHIO ¢ poTomerpuueckum? [ToueMy (iryopeciieHTHbIE METObI UyBCTBUTEIbHEE
(doromeTprueckux?

5 Tlouemy aHamM3 HECKOJIBKUX 3JIEMEHTOB IPOILE BHIMOTHUTH METOI0M SMUCCHOHHON
(hoToMeTpHH MIaMeHH, a He METOZIOM aTOMHO-3ICOPOLIMOHHOM CIEKTPOCKOMUN?

6 B uém 3aKmodaroTcs pa3imare METOI0B PSIMOW U KOCBEHHOM TIOTEHITHOMETPHHN?

7 B Kakux cirydasx NpUMEHHMbI HHEPTHBIE METAJUTMYECKHE SIeKTPObI?

8 KakoBbl xapakTepHble 0COOCHHOCTH SUEHKHU JUIsl BOIBTAMIIEPOMETPHUECKUX U3MEPEHUN U YeM
OHH 00YCTIOBJIEHBI??

9 Tloyemy METOOM KJIACCHYECKOM MOJSIporpaduu Heb3s ONPeIeIUTh KOHIIEHTPAIMH HIXKe
10~M?

10 B uém cyTh MeTO1a THBEPCHOHHOM aMITEpOMETPUH H Ye€M 00YCIIOBIICHA BBICOKAS
YyBCTBUTEIIHHOCTh METO/1a?

11 KakoBbl npenMyIecTBa METO/a aMIIEPOMETPHUUECKOTO TUTPOBAHUS MIEpe]] IPSIMOi
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BOJIbTAMITIEPOMETPHEI?

12 Kaxue Turmbl AeTeKTUPOBAHMS IPUMEHSIOT B ra30BOH XpoMarorpaduu?

13 Tlouemy KOJIOHKH B Ira30BOM XpoMarorpa(uu UMEOT BU]l CIUpaIU?

14 Ha xakux MexaHM3Max B3aUMOJEUCTBUSI U3TyUYEHHI C BEIIECTBOM OCHOBAHbI Ba)KHEHIINE
METO/IbI PETUCTPALIN U3ITy4EeHUI?
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INPUJIO’KEHUA

IMpuiiosxxkenue 1

HOPMATHUBHBIE TJOKYMEHTBI, YCTAHABJIMBAIOIIIUE
ITOKA3ATEJIM KAYECTBA ATMOC®EPHOI'O BO3JIYXA

I'OCT 12.1.007—76. Bpennsie Bemectsa. Kinaccudukarms u obmme TpeOboBaHust 0€3011aCHOCTH.
Kpurepun oTHeceHHs OMacHBIX OTXOOB K KJIAcCy OMACHOCTH JISi OKpY)KAloLed MPHUPOIHON Cpelbl,
yrBepkaeHHbIe prukazoM MITP Poccuu ot 15.06.2001 NoS11.

[lepedeHs 1 KOABI BELIECTB, 3arps3HstommX arMocheprblil Bo3ayx. Cankt-IlerepOypr. 2000 r.

I'OCT 12.1.005-88. Cucrema craHmapToB Oe3omacHOCTH Tpyaa. Bosmyx pabGodeir 3oHbL OOmme
CaHUTapHO-THTMEHUYECKHEe TpeOOBaHMUS K BO3IYXY paboyeii 30HbI.

I'OCT 12.1.007—88. Cucrema cranmapToB 0e30MacHOCTH Tpyaa. Bpennsie Bemectsa. Knaccudukarms
1 obume TpedoBaHus O€30I1aCHOCTH.

I'H 2.1.6.1338-03. Ilpenensno pomyctumble koHuneHtparmu (I1JIK) 3arpssssrommx BeliectB B
aTMOoCc(epHOM BO3/yX€ HACEIEHHBIX MECT.

I'H 2.1.6.1339-03. OpuentupoBouHble Oe3omacHbie ypoBHH BosueicTBus (OBYB) 3arpsiasronmx
BEIIIECTB B aTMOC(EPHOM BO3IyX€ HACETICHHBIX MECT.

I'H 2.2.5.1313-03. IIpenensHo nomyctumblie koHrenTparmu (I11K) BpeaHsix BemecTB B BO3Lyxe
paboyeii 30HBI.

I'H 2.2.5.1314—03. OpuentupoBouHsle Oe3omnacHble ypoBHU Bo3zaeicTBus (OBYB) BpeiHbIX BelllecTB B
BO3JIyXe paboyeii 30HbI.

I'H 1.1.725—98. IlepeueHr BeliecTB, NPOIYKTOB, MPOU3BOACTBEHHBIX IPOIECCOB, OBITOBBIX U
MPUPOHBIX (DAKTOPOB, KAHLIEPOTEHHBIX IS YeJIOBEKa.

I'H 1.2.1841-04. IlepeueHp BemiecTB, NPOIYKTOB, IPOU3BOJCTBEHHBIX IPOLECCOB, OBITOBBIX U
HPHUPOHBIX (HaKTOPOB, KAHIIEPOTSHHBIX /s uesioBeka ([lononnenus u m3menenue k ['H 1.1.725—98).
OH/I—84. O nopsiike paccMOTPEHHs], COTTIaCOBaHMS U 3KCIIEPTU3bI BO3YXO00XPaHHBIX MEPONPUSITUHN U
BbIJIauM Pa3pelleHnil Ha BEIOPOC 3arps3HSIONIMX BELIECTB B aTMOC(Epy MO MPOEKTHBIM PEILICHUSIM.
OH/JI—90. PykoBOJCTBO 110 KOHTPOJIIO UCTOYHHUKOB 3arpsi3HEHNsI aTMOC(EpPBI.

P 2.2.2006-05. PykoBoACTBO MO THTUEHNYECKOM OlIeHKe (PaKTOpOB paboyeil cpeibl U TPYI0BOTO
Tporecca.

Kpurepuu u knaccuduxanus ycinosuit Tpyna. — M.: @eaepaibHbIA HEHTP TUTHEHB! U SIHIEMHOJIOTHH
Pocnor-pednamzopa, 2005. - 142 c.

I'OCT 17.2.1.01-76. Oxpana npupozpl. Atmochepa. Knaccudukanus BEIOpOCOB 10 COCTaBY.

I'OCT 17.2.1.02—76. Oxpana npupossl. ATMochepa. BeiOpock! nurareneit aBToMoOMIIeH, TPaKTOPOB,
CaMOXOJIHBIX C/X U CTPOUTENILHO-IOPOKHBIX MAIlIMH. TEpPMUHBI U ONpeIeTICHHSI.

I'OCT 17.2.1.03—=84. Oxpana npupoasl. Atmochepa. TepMUHBI 1 OnpeIeieHus] KOHTPOJIS 3arpsi3HEHUSL.
I'OCT 17.2.1.04—77. Oxpana mnpupoabl. Atmochepa. MeTponorudeckre acrekThl 3arpsi3HEHUs] U
MPOMBIIIUIEHHbIE BEIOPOCHI. OCHOBHBIE TEPMHHBI U ONpeIeTICHHS.

I'OCT 17.2.3.01—86. Oxpana npupopsl. ATmMocdepa. [IpaBriia KOHTpOIS KauecTBa BO3LyXa HaCEICHHBIX
ITYHKTOB.

I'OCT 17.2.3.02—78. Oxpana npupoasl. Atmochepa. [IpaBuna ycraHOBICHHS TOMTYCTUMBIX BEIOPOCOB
BPE/IHBIX BEUIECTB MPOMBIIUICHHBIMH TIPEITPUASTASMU.

CanlluH 2.1.6.575—96. I'nruennyeckue TpeOOBaHMS K 0OXpaHe aTMOC(EpHOro Bo31yxa HaCeIeHHbIX
MECT.

CanlluH 2.1.6.1032-01. I'mruenuueckue TpeOOBaHUS K OOECIEUEHHIO KadyecTBa aTMOC(epHOro
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BO3/yXa HACEJICHHBIX MECT.

I'H 1.1.725-98. 'uruenndeckue Kputepun s 000CHOBaHMS HeoOXxoaumocTu paspadorku [1JIK u
OBYB (O/1YB) BpenHbIx BelIeCTB B BO3ayXxe paboueii 30HBI, B aTMOCHEPHOM BO3IyXe HACEICHHBIX
MECT B BOJIE BOJIHBIX OOBEKTOB.

I'H 2.1.6.1762-03. TIAK MHKpOOpraHM3MOB — TPOAYLEHTOB, OAaKTEPUATBHBIX NPENapaToB M HMX
KOMITOHEHTOB B BO3/TyX€ padodeii 30HbI.

I'H 2.1.6.1763-03. TIAK MHKpOOpraHM3MOB — TPOAYLEHTOB, OAKTEPUATBHBIX MPENapaToB M HX
KOMITIOHEHTOB B aTMOC(EPHOM BO3/1yXE HACEIEHHBIX MECT.

I'H 2.1.6.1764—03. ATMocdepHBIil BO3IyX B BO3IyX 3aKPBITHIX TIOMEIIICHU, CAHUTAPHAS OXpaHa
BO3/IyXa.

I'H 2.2.5.1846-04. ABapwmiinbie mpenenbl Bo3neicTBus 1,1 — muMeTwIrnapasiHa B BO3ayXe padodeit
30HBI (7151 pabOTAIOIIMX B OYare aBapum).

I'H 2.1.6.1845-04. AmapwmiiHbie mpenenbl BoszaeucTBust 1,1 — guMermruapasiaa B atMochepHOM
BO3/1yX€ HACEJICHHBIX MECT.
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IIpuiioxxenue 2

HOPMATHUBHBIE JOKYMEHTbBI I OPTTAHU3AIIUN
KOHTPO.IS 3ATPSI3HEHUSA BO3YIIIHOM CPE/IbI

TunoBas HHCTPYKLHS 110 OpraHU3AIMX CHCTEMBI KOHTPOJISI IPOMBIIIIEHHBIX BEIOPOCOB B arMoc(hepy B
oTpacisx npoMplivieHHocTd. — JI., 1986.

COOpHMK METOIHMK TIO ONPEACICHUIO KOHIEHTPALMK 3arpsi3HSIONMX BEIIECTB B MPOMBIIUICHHBIX
BeIOpocax. — JL.: 'mnpomereonsnar, 1987.

P11 52.04.59—285. PykoBomsmmii qokymeHT. Oxpana npupoabl. AtMocdepa. TpeboBaHus K TOYHOCTH
KOHTPOJISI IPOMBIIIIEHHBIX BBIOPOCOB. MeToinuecKue yKa3zaHusl.

PJ152.04.186-89. PykoBOACTBO 110 KOHTPOJTIO 3arpsi3HEHUS] aTMOC(hephl.

PyKOBOJICTBO 10 aHATUTUYECKOMY KOHTPOJIIO 3arps3HSIONIMX BEIIECTB B Ta30BbIX BBIOpOCax
MPOU3BO/ICTB TOBAPOB OBITOBOM XUMMH : cOOpHUK MeToauK. — THUD, llexkuno, 1993.

[MHJ] @ 12.1.2—99. Meronuyecknue peKOMEH AU TI0 0TOOPY MPOO MPH OMPEICTICHUN KOHIICHTPAITHH
B3BEIIIEHHBIX YacTHII (IIbLUIN) B BBIOPOCAX ITPOMBIILIEHHbBIX IPEIIPHUSITHI.

I[MH/ @ 13.1.7-97. Meroauka xpomatorpaduueckoro u3MepeHHs: MacCOBOM KOHIIGHTpalK OeH3071a,
TONMyoJda, O-, M-, IM-KCHJOJOB U CTHUpONa B TMPOMBIIUICHHBIX BBIOpOCAX C HCHOJIB30BAaHUEM
YHUBEPCAJIBHOTO OJJHOPA30BOr0 MPOOOOTOOPHUKA.

I[MHJ @© 13.1.2—97. KonunuecTBEeHHBI XUMHYECKUN aHAIU3 aTMOC(HEpHOro BO3AyXa U BHIOPOCOB B
arMoctepy. Metoanka xpomaTorpaduiyeckoro U3MepeHus MacCOBOW KOHIETpaIM alleToHa, STaHoIa,
OyraHonma, TONyoJda, OTHJale-TaTa, OyTWianerara, HW30aMWiIaleTara, OJTWIIEUIO30bBa U
LMKJIOTEKCAHOHA B IPOMBIIUIEHHBIX BBIOPOCAX C HCIOJIb30BAHUEM YHUBEPCATIBHOIO OJHOPA30BOIO
poOOOTOOPHUKA.

MBU 02—2000. Meroauka Ta30XpoMaTorpaguueckoro HU3MEpEeHUs] MacCOBOM KOHIIEHTpAIUU
amM(aTHIECKUX CIUPTOB (METaHOJA, ATAHOJA, MporaHoia-1, mpomnanona-2, OyraHomna-1, OyraHomna-2,
n300yTaHoIa) B MPOMBIIIUIEHHBIX BBIOPOCAX C MCHOJIB30BAaHUEM O/IHOPA30BOI0 IMPOOOOTOOPHUKA.

I'OCT P 50820-95. OGopynoBaHue Tra3004MCTHOE M MbLIEYyIaBIuBatoniee. MeToasl OIpeneeHus
3albUICHHOCTH I'a30ITbIIEBBIX IIOTOKOB.

I'OCT 17.2.6.01—86. Oxpana npupoasl. Atmocgepa. [Ipudops! 11 or60opa mpod Bo3yXa HaCeIeHHbBIX
myHKTOB. OO0I1IKe TeXHUYeCKHe TpeOOBaHuSI.

I'OCT 17.2.4.02—381. Oxpana npupoasl. AtMochepa. OOmme TpeOoBaHUS K METOIaM ONpeAeTIeHHUs
3arpsI3HSIOLIMX BEIIECTB.

I'OCT 17.2.2.03—87. Oxpana npuposl. Atmochepa. HopMbl 1 METOIbI M3MEPEHHIA COJIEPIKaHUS OKUCH
yriaeposia M YIJIEBOJOPOIOB B OTPAOOTaBIIMX Ta3zaX aBTOMOOWIEH C OCH3MHOBBIMU JBUTATEISMH.
TpeboBanwust 6e30MacHOCTH.

I'OCT 17.2.4.01—80. Oxpana npuposl. AtMochepa. MeToasl orpeesieHns] BeIMYUHBI KarjieyHoca
T10CJI€ MOKPBIX bIIETa30049HCTHBIX aIllapaTos.

I'OCT 17.2.4.05—83. Oxpana mnpuponsl. Atmocdepa. ['paBuMeTpuueckuii METO]| OIpeAeIeHUs
B3BEIIIEHHBIX YaCTHUI] ITbUIH.

I'OCT 17.2.4.06-90. MeToabl onpeieieHusi CKOPOCTH U Pacxo/ia ra3onbUIEBbIX MOTOKOB, OTXOISAIINX
OT CTallMOHAPHBIX HCTOUYHUKOB 3arpsI3HEHUSL.

I'OCT 17.2.2.01—84. Oxpana mpuponsl. Atmocthepa. Jluzenu aBTOMOOWIBHBIE. J[BIMHOCTB
OTpaboTaBIIMX ra30B. HOpMBI 1 METOIBI M3MEPEHMIA.

I'OCT 17.2.2.02—98. Oxpana npupozasl. Atmochepa. HopMbl M METOIBI ONpEAENeHust IbIMHOCTH
OTpabOTaBILMX Ta30B IU3€JIEH, TPAKTOPOB U CAMOXOJTHBIX CENTbCKOXO035HCTBEHHBIX MAIIIHH.

I'OCT 17.2.2.04—86. Oxpana mnpuponsl. ATmocdepa. JlBurarenu ra3oTypOMHHBIE CaMOJIETOB
rpakiaHckoi aBuari. HopMbl 1 MeTo/IbI oripeziesieH s BRIOPOCOB 3arpsi3HSIOIINX BEIIECTB.

I'OCT 17.2.2.05-97. Oxpana npuponsl. AtmMocdepa. Hopmbel U MeTOIBI OmpeseneHus: BEIOPOCOB
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BpPEIHBIX BEUIECTB €  OTpadOTaBIIMMM  Ta3aMH  JAu3eNed, TPakTOpOB UM CaMOXOJHBIX
CEJIbCKOXO3SICTBEHHBIX MAIIIHH.

I'OCT P 17.2.2.06-99. Oxpana mpupoasl. Atmochepa. HopMbl 1 METOIBI MU3MEPEHHS COJICPIKAHUS
OKCHJIa YTIIEpOJia M YIIIEBOJOPO/IOB B OTPAOOTABIINX ra3ax ra300aUIOHHBIX aBTOMOOHMIICH.

I'OCT P 17.2.2.07-2000. Oxpana npupoabl. Atmocdepa. IlopiiHeBble IBHraTteny BHYTPEHHETO
CrOpaHus Uil MaJIorabapUTHBIX TPAKTOPOB U CPEICTB Majod MexaHu3aimu. HopMmbl U MeTObl
WU3MEpPEHHS BBIOPOCOB BPETHBIX BEIECTB C OTPAOOTABIIMMHE T'a3aMH U IBIMHOCTH OTPAOOTABIIIHX Ta30B.
I'OCT 17.2.4.03—=81. Oxpana npupoasl. Atmochepa. MupodeHOIBHBII METO 1 ONTpeIeTICHNsT aMMHUaKa.
I'OCT 17.2.4.07-90. Oxpana npupoabl. ATMocdepa. MeTonbl onpeneneHus JapIeHUs U TeMIIEpaTyphbl
ra30MbUIEBBIX TTOTOKOB, OTXOSIINX OT CTAIMOHAPHBIX UCTOYHUKOB 3arpsI3HEHUSL.

I'OCT 17.2.4.08—90. Oxpana npupoasl. ATMochepa. MeTozpl onpenesieH s BIaKHOCTH Ta30IbUICBBIX
MOTOKOB, OTXO/ISIIIMX OT CTAllMOHAPHBIX UCTOYHUKOB 3arpsI3HEHMUSL.
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I'OCT 17.2.6.02-85. Oxpana mnpupoasl. ATMocdepa. [‘azoaHamm3aTopbl aBTOMATUYECKUE IS
KOHTPOJIS 3arpsisHeHus atMocdepbl. OO11e TeXHUUeCKre TPeOOBaHMUSI.

I'OCT P 50759-95. Ananu3aropsl ra3oB JUisi KOHTPOJIS MPOMBIIIICHHBIX M TPAHCIIOPTHBIX BHIOPOCOB.
OOI11e TeXHUYECKHE YCIOBHSI.

I'OCT P 50760-95. Ananu3aTopsl ra30B U adpo30Jieid Aj1sl KOHTPOIst atMochepHoro Bo3zayxa. Oorume
TEXHHYECKUE YCIIOBHSL.

I'OCT 59.01.00348-85. Cucrema craHmapToB 0Oe30macHOCTH Tpyda. Boszmyx paboueil 30HBL
JlonmyctMoe copepkaHre MUKPOOPTaHW3MOB, HCIOJIb3YEMbBIX JIsi OOpbOBI C BPEAUTENSIM CEIIbCKOTO
X0341cTBa. MeToIbl KOHTPOJIAL.

P 3.1.683-98. PykoBoxactBo. Mcnons3oBanue ynbTpaduoieTOBOrO OAKTEPUIIMIHOTO HM3TYyYCHUS IS
o0e33apa’kUBaHuUs BO3/1yXa U MOBEPXHOCTEH B IOMEIICHUH.

I'OCT 12.1.014—84. Bozayx pabGoueii 30HBI. MeTOAbI U3MEPEHUST KOHIICHTPAIHiA BPESTHBIX BEIICCTB
WHIUKATOPHBIMU TPYOKaMH.
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IIpunoxenune 3

HOPMATHUBHBIE TJOKYMEHTbBI, YCTAHABJ/INBAIOIIIUE
ITHOKA3ATEJIN KAYECTBA BOJHBIX OBBEKTOB

I'OCT 17.1.1.01-77 (CT C3B 3544—82). Oxpana nipupoabl. ['uapocdepa. Mcnonb3oBanue u oxpaHa
B0oJl. OCHOBHBIE TEPMHHBI U ONPEIETICHUSI.

I'OCT 17.1.1.02-77. Oxpana npupozsl. ['unpocdepa. Kimaccudukarms BOZHBIX 00BEKTOB.

I'OCT 17.1.1.03-86 (CT C3B 5182-85). Oxpana npupoasl. [ uapocdepa. Knaccuduxarms
BOJIOIOJIb30BaHUH.

I'OCT 17.1.1.04—80. Oxpana npuponsl. ['mapocdepa. Knaccupukamusi moa3eMHBIX BOJA IO IETISIM
BOJIONOJIb30BAHMSL.

I'OCT 17.1.2.04—77. Oxpana npupozsl. ['uapochepa. Ilokazarenn cocTossHUS M MpaBUia TaKCaUud
PBIO0OX03SHCT-BEHHBIX BOJHBIX OOBEKTOB.

I'OCT 17.1.3.01—76. Oxpana npuposl. [ mapocdepa. [IpaBria oxpaHbl BOXHBIX 0OBEKTOB MPU
JIECOCILIaBE.

I'OCT 17.1.3.04-82 (CT C3BB 3077-81). Oxpana mpuponsl. ['mmpocdepa. Obmme TpeboBaHus K
OXpaHe TOBEPXHOCTHBIX U MOJ3EMHBIX BOJI OT 3arpsI3HEHHS MTECTUIUIAMH.

I'OCT 17.1.3.05-82 (CT C3B 3078-81). Oxpana npupojsl. [ uapocdepa. Obiue TpedGoBaHus K OXpaHe
MIOBEPXHOCTHBIX U MOJ3EMHBIX BOJI OT 3arpsi3HeHHs He(PTHIO U He(DTEIPOTYKTAMH.

I'OCT 17.1.3.06-82 (CT C3B 3079-81). Oxpana npupojsl. [ uapoctepa. Obuue TpeboBaHus K OXpaHe
MIOZI3EMHBIX BOJI.

I'OCT 17.1.3.07—82. Oxpana npuposl. ['mapocdepa. [Ipasuia KOHTPOIIS KauecTBa BOABI BOJJOEMOB
BOJIOTOKOB.

I'OCT 17.1.3.08—82. Oxpana npuposl. ['uapocdepa. [IpaBrna KOHTpoIIs KauecTBa MOPCKUX BO/I.
I'OCT 17.1.3.10-83 (CT C3B 3545). Oxpana npuponsl. ['uapocdepa. Ob6ume TpeboBaHHsS K OXpaHe
MOBEPXHOCTHBIX M TOA3EMHBIX BOJ OT 3arpsA3HEHUs HePThIO W HePTenpoayKTaM IpH
TPaHCTIOPTUPOBAHUU 10 TPYOOIIPOBOTY.

I'OCT 17.1.3.11-84 (CT C2B 4035-83). Oxpana npupoasl. ['uapochepa. O6rmire TpeOoBaHMs OXpaHbI
MOBEPXHOCTHBIX U TOJ3EMHBIX BOJ| OT 3arpsi3HEHNS] MUHEPATBHBIMH yI00PEHHUSMH.

I'OCT 17.1.3.12-86. Oxpana npupoasl. ['napocdepa. Obmume mpaBuiia OXpaHbl BOJI OT 3arps3HEHUs
1 OypeHuu U 100b4e HehTH 1 ra3a Ha Cylle.

I'OCT 17.1.3.13-86 (CT COB 4468-84). Oxpana npupoasl. ['uapocdepa. Obure TpedoBaHus K OXpaHe
MOBEPXHOCTHBIX BOJ OT 3arpsi3HEHUSL.

I'OCT 17.1.5.02-80. Oxpana nipupojsl. ['uapocdepa. ['urnennueckue TpedOBaHUS K 30HAM peKpeanun
BOIHBIX OOBEKTOB.

I'OCT 17.1.5.05—85. Oxpana mnpupoapl. ['mapocdepa. OOmme TtpeOoBaHHs K OTOOpY Tpod
TIOBEPXHOCTHBIX M MOPCKHX BOJI, JIbJIa M aTMOC(EPHBIX OCAJIKOB.

I'OCT 2874—82. Bona nutbeBas. [ urneHnueckue TpeboBaHUS U KOHTPOJIb 32 KAUECTBOM.

I'OCT 2761-84. VCTOYHMKM UEHTPAIM30BAHHOTO XO3AHCTBEHHO-TIUTHEBOIO  BOJOCHAOKEHUS.
['uruennyeckue, TEXHUYECKUE TpeOOBaHUS U MpaBHIIa BEIOOpA.

I'OCT P 51593-2000. Boga nutseBas. O16op mpo0.

CanlluH 2.1.4.1074—01. IluteeBas Boma. I'urmenmueckue TpeOOBaHMS K KauecTBY BOJIBI
HEHTPAIM30BAaHHBIX CHCTEM TUTHEBOTO BOIOCHAOKeHMsI. KOHTpOIIh KadecTna.

CI12.1.5.1059-01. l'nruennyeckue TpebOBaHMUS 110 OXpaHE MOJ3EMHBIX BOJ OT 3arpsi3HEHMUSL.

I'OCT 17.1.5.04—81. Oxpana npupozsl. ['unpocdepa. [Tpudops! u ycrpoiicTsa s oTO0pa, NEpBUIHON
00paboTKe U XpaHeH!Us MPOO NPUPOAHBIX BOJ.

HBH 33-5.3.01-85. UucTpykuus mo otoopy mpo0d CTOYHBIX BOJ IS aHAIN3A.
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CanlluH 3907—85. CanutapHble IpaBuiia IPOEKTUPOBAHUs, CTPOUTEIBCTBA M SKCILTyaTalliH
BOJIOXPAHIJIHILL.

CanlluH 2.1.2.568—96. I'nruennveckue TpeOOBaHUS K YCTPOWCTBY, SKCIUTyaTallMM M Ka4eCTBY BOJIbI
TUIaBaTeNbHBIX 0ACCEITHOB.

CanlluH 2.1.4.027-95. 30HBI caHMTapHOW OXpaHbI MCTOYHUKOB BOJIOCHAOKEHHS M BOJOIPOBOJIOB
XO03HCTBEHHO-TIUTHEBOTO HA3HAYCHHS.

CanlluH 2.1.4.544-96. TpebGoBaHus K KauecTBY BOJBl HEICHTPAIM30BAHHOTO BOJOCHAOKCHUSI.
CanutapHas O4YMCTKa HICTOYHHKOB.

CanlluH 2.1.5.980-00. ['uruennueckrie TpeOOBaHUS K OXpaHE TOBEPXHOCTHBIX BOI.

CII12.1.5.1059-01. I'uruennyeckue TpedOOBaHMUS 110 OXPaHE MOJ3EMHBIX BOJ OT 3arps3HEHMUSL.

CanlIuH 2.1.7.573—96. I'uruennveckue TpeOOBaHHUS K WCIOIB30BAaHUIO CTOYHBIX BOJ M MX OCAJIKOB
JUISL OPOLIECHUS U YIOOpEHHUS.

CanlTuH 42-128-4690-88. CanutapHble IpaBuiIa COACP)KaHUS TEPPUTOPUI HACETICHHBIX MECT.
Honomuenne Ne 2 k CaunlluH 4630-88. Ilpemensno nomyctumble kouneHtparmu (IIAK) u
OpHEHTHPOBOYHBIC nomycTuMble ypoBHH (OJ1Y) BpemHBIX BEIISCTB B BOJE BOJHBIX OOBEKTOB
XO03SIUCTBEHHO-TTUTHEBOTO U KYJIBTYPHO-OBITOBOIO BOJIOTIOJIE30BAHUSI.
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Homonmaenne Ne 3 x CanlluH 4630-88. IlpenensHo pomyctumble kouteHTpamuu (I1JIK) u
OpHEHTHPOBOYHbIE AomycTumble ypoBHU (O/IY) BpeaHbIX BemiecTB B BOJAE BOIHBIX OOBEKTOB
XO03SICTBEHHO-TIUTHEBOTO U KYJIbTYPHO-OBITOBOIO BOAOMOIB30BAHUSL.

I'H 2.1.5.689-98. IlpenensHo nomyctumble koHueHTpauuu (IIJIK) Xmmuueckux BeIIECTB B BOJE
BOJTHBIX 00OBEKTOB XO035HICTBEHHO-TIMTHEBOTO U KYJIBTYPHO-OBITOBOTO BOAOIOIE30BAHHUSL.

I'H 2.1.5.963a-00. Jomonaenune Ne 2 k 'H 2.1.5.689-98.

I'H 2.1.5.69—98. BopoorBeneHue HaceleHHbIX  MECT, CaHUTapHAas OXpaHa  BOJOEMOB.
OpuentupoBounble JomycTiuMble ypoBHU (OJ]Y) XuMuueckux BELIECTB B BOJE BOJHBIX OOBEKTOB
XO03sICTBEHHO-TIUTHEBOTO U KYJIBTYPHO-OBITOBOIO BOAOMOIB30BAHUSL.

I'OCT 17.1.5.01-80. Oxpana npuponbl. ['mapocdepa. Obume TpeboBaHus K 0TOOPY MpoO JOHHBIX
OTJIOKEHUI BOJHBIX OOBEKTOB JIIS aHAIN3A HA 3arPSI3HEHHOCTb.

I'OCT 8.556-91. Meronuku orpeieieHus: COCTaBa U CBOMCTB MTPOO BOJIL.

I'OCT P 51592-2000. Boga. O6uue TpeboBanus K 0TO0py mpoo.

I'OCT 27065—86. KauectBo Boz. TepMuHBI 1 ONpe/ieiCHHS.

I'OCT P 51232—98. Bona nutheBast. O01ue TpeOOBaHUS K OpraHU3aIuid U METOIaM KOHTPOJIS
Ka4ecTBa.

I'OCT 8.556-91. TOOEN. MeTtonuku onpeeneHus cocTaBa ¥ CBOKMCTB mpo0 Boa. O0mue TpedoBaHus
K pa3paboTKe.

I'OCT 6709—72. Boga nuctwimmpoBaHHasi. TexHu4ecKue ycuoBusl.

[lepedyeHb pHIOOXO3SMCTBEHHBIX HOPMATHBOB: TPEACNBHO JomycTuMbIX KoHueHTpamwii (ITAK) nu
OPHUEHTUPOBOYHO Oe3omacHbIX ypoBHeH Bo3neiicTBust (OBYB) BpemHbIX BemiecTB JIsi BOJBI BOJHBIX
00BEKTOB UMEIOIINX PhIO0OX035CT-BEHHOE 3HAUCHHE.
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IIpunoxenue 4

HOPMATHUBHBIE JOKYMEHTDBI /151 OPI'AHU3 AN
KOHTPOJIA 3AT'PABHEHUSA CTOYHBIX,
INOBEPXHOCTHBIX U TIOJA3EMHBIX BO/J]

I'OCT 17.1.4.01—80. Oxpana npupozsl. ['mapocdepa. O6uwe TpeOOBaHUS K METOIAM OIPEICIICHHS
HEPTENPOIYKTOB B MIPUPOIHBIX U CTOYHBIX BOJIAX.

I'OCT P 51210-98. Bona nmutheBast. MeTo1 orpeieieHus: coaeprkanus oopa.

I'OCT P 51392—99. Bopa mnutheBas. OnpenelieHUE COACPKAHUS JIETYYHX TaIOr€HOPraHUYeCKUX
COE/IMHEHUH Ta30’KUIKOCTHOM XpoMaTorpauei.

I'OCT P 51730-2001. Bona nutheBast. MeTos onpeeieHuss CyMMapHOU YAeTbHON anb(a-akTHBHOCTH
PaIMOHYKIIUIOB.

[MHI @ 14.1:2.60-96. KonnuecTBeHHBI XUMUYECKHI aHAINU3 BOJ. MeTOIMKa BBIMOJIHEHUS U3MEPEHUN
MacCOBOM KOHIICHTPAIIMK MOHOB IIMHKA B MPUPOIHBIX M CTOYHBIX BOJAX (POTOMETPHUYCCKAM METOJIOM C
JIATU30HOM.

[TH/ @ 14.1:2.96-97. Konu4ecTBEHHBIM XUMUYECKUI aHAJIU3 BOJI. MeTOIuKa BBITIOJTHEHUS U3MEPEHUIA
COZICpPKaHUH XJIOPHUIOB B MPO0OaX MPHUPOTHBIX U OUYHUIIECHHBIX CTOYHBIX BOAAX APr€HTOMETPHUECKUM
METOOM.

[TH @ 14.1:2.48—96. KonruecTBEHHBIM XUMUYECKUN aHAIM3 BOJI. METO/IMKa BBIMIOJIHEHUSI U3MEPEHUI
MacCOBOM KOHIIEHTpAIIUM MOHOB MENIM B MPUPOJHBIX U CTOYHBIX BOJIaX (POTOMETPUUYECKUM METO/IOM C
VB TWIIUTHOKApOAMaTOM CBUHIIA.

[MHA @ 14.1:2.110-97. KonuuecTBEHHbI XUMHUYECKUN aHamu3 BOJ. MeTOoauKa BBITOTHEHUS
W3MEPEHUN CONIEp)KaHUI B3BEIICHHBIX BEIIECTB U OOIEro COJEpKaHUsl TpUMece B mpodax
MIPUPOTHBIX U OYMILEHHBIX CTOYHBIX BOJIAX IPABUMETPUUYCCKUM METOJIOM.

[H & 14.1:2.159—2000. KonuuecTBEHHBbIM XUMHUYECKHII aHaIuM3 BoJA. MeToAuKa BBITOIHECHUS
M3MEpPEeHUl MaccOoBOl KOHIIGHTpalu Cynb(daT-uoHa B Tpo0ax NPUPOTHBIX U CTOYHBIX BOJ
TypOUIUMETPUIECKUM METOJIOM.

[IH ® 14.1:2:3:4.123—97. KonmuuecTBEHHBIM XUMUYECKHII aHaAIW3 BoA. MeToauKa BBITOIHCHHS
M3MEpPEHU OMOXMMHYECKON MOoTpeOHOCTH B Kucioposae mocie n — aHed uHkyOaumu (BIIKmom) B
MOBEPXHOCTHBIX TPECHBIX, TOM3EMHBIX (TPYHTOBBIX), MUTHEBBIX, CTOYHBIX W OUYHMIIEHHBIX CTOYHBIX
BOJIaX.

[MHI ® 14.1:4.27—95. Meromuka BBIOIHEHUS W3MEPEHHI MacCOBOM KOHIIGHTpPAIlMA AHUOHHBIX
MOBEPXHOCTHO-aKTHBHBIX BEIIECTB B MP00ax MPUPOAHON, MUTHEBOM M CTOYHOM BOJABI HA aHAIM3ATOpPE
«Pimroopar-02».

[MHA ® 14.1:2.76-96. Metonuka BBIIOJHEHHS W3MEPEHUN MAacCOBOM KOHLEHTpAIMM alleToHa W
METaHOJIa B MPUPOIHBIX U CTOYHBIX Bogax MeToaoM [ KX,

[MHI @ 14.1:2.57—96. MeToarka BIOIHEHUS U3MEPEHUIA MacCOBOM KOHIIEHTPAIIMK OSH30J1a, TOTyoIIa,
KCWJIOJIa, CTUPOJIA B MPUPOIHBIX M CTOYHBIX BOAaX MeToaoM [ KX,

IMHIO @ 14.1:2.116-97. KomuuecTBeHHBIA XWMHYCCKHMH aHaau3 BOJA. MeToauKa BBITOJIHEHUS
M3MEPEHNH MacCOBOM KOHIIEHTpAIMK He()TEMPOIYyKTOB B ITPOOAX MPUPOIHBIX M OYHIIEHHBIX CTOYHBIX
BOJT METOJIOM KOJIOHOYHOM XpomaTorpadi C TPaBUMETPUIECKUM OKOHUYAHHUEM.

I'OCT 4151—72. Boaa nutbeBast. Meto1 onpeaeneHust o011ei >KeCTKOCTH.

[MIHA @ 14.1:2.122—97. KonuyecTBEHHbIM XUMHYECKUN aHaau3 BOJ. MeETOuKa BBITOJTHEHHS
M3MEPEHUI MAacCcOBOM KOHIIGHTpAIMK HUPOB B Mpo0ax MPUPOJHBIX M OYMIIEHHBIX CTOYHBIX BOJI
TPaBUMETPHUECKUM METOZIOM.

IMH & 14.1.1—95. Konu4ecTBEHHBI XUMUYECKHIA aHaIU3 BOA. MeTorKa BBIMOIHEHUS U3MEPEHUI
MacCOBOW KOHIIEHTPAIIU NOHOB aMMOHHS B OUYMIIIEHHBIX CTOYHBIX BOJIAX (POTOMETPUIECCKUM METOIOM
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¢ peaktuBoM Heccnepa.

[IHI @ 14.1:2.114—97. KonuuecTBEHHbIM XHMWYSCKANW aHaIM3 BoA. MeToauKa BBITOIHCHHS
M3MEPEHUI MacCOBOI KOHIICHTpPAIIMU CyXOr0 OCTaTKa B MPo0ax MPUPOTHBIX M OYHUINEHHBIX CTOYHBIX
BOJI TPABUMETPUYECKUM METOJIOM.

[MHJ @ 14.1.15—95. KonuyecTBEeHHBIN XUMUYECKUN aHAIM3 BOA. MeToMKa BHITOTHEHUS U3MEPEHUN
MacCOBOM KOHIIGHTpAllMM aHHMOHOAKTUBHBIX [IAB B mpo0ax CTOYHBIX BOJA OSKCTPAKIIMOHHO-
(hOTOMETPHUECKHM METOIOM.

[TH/ @ 14.1:2.50-96. KonnyecTBeHHbIN XUMUUYECKUN aHaIu3 BoA. MeToauKa BhIMOJIHEHNUS U3MEPEHUI
MacCOBOM KOHIIEHTpAIlMK OOIIEro jkeje3a B MPHUPOIHBIX W CTOYHBIX BOJAaX (HOTOMETPHUUCCKUM
METOJIOM C CYJIb(HOCATUIIIIOBON KHUCIOTOM.

[MH @ 14.1.46-96. KonuvecTBEHHbIN XUMUYECKUN aHAIN3 BOJ. METOMKA BBITOJHEHUS U3MEPEHUN
MAacCOBOM  KOHILIGHTPAIMM HUKENS B  CTOYHBIX BOJAaX  (DOTOMETPUYECKUM  METOJOM  C
JTAMETUITIIMOKCHUMOM.

[MHJ @ 14.1:2.57—96. Konn4ecTBeHHBIN XUMHUYECKHIA aHAIU3 BOJI. METO/IMKa BBIMTOJIHEHNUS U3MEPEHUI
MaccOBOM KOHIIEHTpaluu OeH30j1a, TOJyosa, KCHIIOJA, CTUPOJia B MPHPOAHBIX M CTOYHBIX BOJAX
meronoM KX,

[IHI @ 14.1:2.112—97. KonudecTBEHHbII XMMHYCCKMM aHaau3 BoA. MeToduKa BBIIOJIHCHUS
M3MEpEeHHd MacCOBOM KOHIEHTparmu (ochar-moHOB B mpobax MPUPOIHBIX M OYMIIEHHBIX CTOYHBIX
BOJIaX POTOMETPUICCKIM METOJIOM BOCCTAHOBIICHUEM aCKOPOMHOBOM KHUCIIOTOM.
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[IHI ®© 14.1:2:3:4.121—97. KonuyecTBEHHBIM XUMUYCCKHN aHAIM3 BOJ. MeToauKa BBITOIHCHHS
n3Mepennid pH B Boiax MOTEHIIMOMETPUUECKUM METOZOM.

[TH/ @ 14.1.42—96. KonruecTBEeHHbI XUMUYECKUI aHAJTU3 BOJI. METOIMKa BBITTOJHEHUSI U3MEPEHUI
MacCOBOW KOHIIGHTpAIH (eHOJIa B CTOYHBIX Bojiax Metogom [ KX,

[MHA ® 14.1:2.4.117—96. KonuuecTBeHHBI XUMHUYECKHHA aHAIW3 BOA. MeToAuKa BBITOJHEHUS
M3MEPEHUH MacCOBOI KOHIIEHTpAIMu (PEHOJIOB B MPOOAX MPUPOAHOMN, MUTHEBOM U CTOYHOM BOJIBI HA
a"anuzarope «Dmaroopar-02».

[IHI & 14.1:2:4.128—98. KoauwdecTBeHHBbIM XMMHYECKHUN aHalnM3 BOA. MeEToauKa BBITOIHEHHS
M3MEPEHUI MacCOBOM KOHIIEHTpAIMd HEPTENPOAYKTOB B MPOOaxX MPUPOIAHOM, MUTHEBOM M CTOYHOMN
BO/JIbI (hITyOPUMETPUUECKIM METOJIOM Ha aHanmu3arope «Dimoopar-02.

I[TH @ 14.1:2.3—95. KonuyecTBEeHHbIN XUMHUYECKUIN aHAJIM3 BOJI. METOIMKA BBITIOJHEHUS U3MEPEHUI
MacCOBOW KOHIICHTPAIIMH HUTPUT HOHOB B TIPUPOJIHBIX M CTOYHBIX BOJIAX (JOTOMETPUICCKIUM METOJIOM C
peaktuBoM [ 'pucca.

[MHI @ 14.1:2.4—95. Meronuka BBITOJHEHUS W3MEPEHU MAaCCOBOM KOHIICHTPAIMK HUTPAT-MOHOB B
IIPUPOJIHBIX M CTOYHBIX BOJAaX (POTOMETPUUECKHM METOJIOM C CATULIOBOW KUCIOTOM.

[MH ® 14.1:2.61—96. Metoauka BBINOJIHEHHS MU3MEPEHHUHA MacCOBOM KOHIEHTpPAIMM MapraHiia B
MIPUPOJIHBIX M CTOYHBIX BOJAX (POTOMETPUUECKUM METOJIOM C IPUMEHEHUEM Mepcyiib(ara aMMOHHSI.
I[MHI @© 14.1:2.98—97. Metonuka BBIIOJIHEHUS W3MEPEHHH JKECTKOCTH B IMPO0aX MPUPOIHBIX WU
OYMILIEHHBIX CTOYHBIX BOJI TATPUMETPUUYECKAM METOJIOM.

[MHI @ 14.1:2.22—95. Metoauka BBINOJIHEHUS] U3MEPEHUI MacCOBOM KOHIIEHTpAIIUM MOHOB JKEJe3a,
KaJMHUsl, CBUHIIA, IIMHKA, XpOMa B MPO0OaX MPUPOIHBIX M CTOYHBIX BOJ METOJIOM IIAMEHHOM aTOMHO-
a0COpPOLIMOHHON CIIEKTPOMETPHH.

I[MH/ @ 14.1:2.100-97. Meromuka BemonHenunii namepennii XI1K B mpo6ax mpupoaHbIX U OYHIIEHHBIX
CTOYHBIX BOJ] TAXUMETPHUUECKUM METOIOM.

IMHI @ 14.1:2.105—97. Meroauka BBIIOIHEHHUS HM3MEPEHUM CYMMApHBIX COJEpPXKAHUM JIETY4uX
(deHonoB B MpoOax MPUPOAHBIX W OYMIIEHHBIX CTOYHBIX BOJ AKCTPAKIMOHHO-(POTOMETPUUECKHM
METOZOM I10CJIE OTTOHKHU C MapOM.

IMHJ 14.1:2.108—97. Meronuka BBINOJHEHUS H3MEPEHH colepKaHus Cylb(haroB B Mpodax
MIPUPOHBIX ¥ OUYMIIICHHBIX CTOYHBIX BOJI TUTPOBAHUEM COJIBIO CBHHIIA B IPUCYTCTBUH JUTHU30HA.

IMHA 14.1:2.107—97. Metoauka BBIOJHEHUS HW3MEPEHHU COAep)KaHus Cyiab(haToB B MPodax
MPUPOJHBIX U OYMIIEHHBIX CTOYHBIX BOJI TUTOBAaHHEM COJIbIO Oapusi B MPUCYTCTBUM OPTAaHUIJIOBOTO
KaJIusl.

IMHA 14.1:2.110-97. Meronuka BBINOJIHEHUS W3MEPEHUN COJIEP’KAaHUsI B3BEUICHHBIX BELIECTB U
00I1Iero coyiepkaHus MprUMecel B MpoOax MPUPOIHBIX M OUUILIEHHBIX CTOYHBIX BOJ] TPAaBUMETPUYECKIM
METOIOM.

ITHJ{ 14.1:2.56-96. Metonuka BBINOJIHEHUS HM3MEPEHUII MacCcOBOM KOHIIEHTpAallMM LUAHWUIOB B
MIPUPOJIHBIX U CTOYHBIX BOjIaX (POTOMETPUUYECKUM METO/IOM C TUPUIMHOM U 6apOUTYpOBOM KHUCIOTOM.
IMH 14.1:2.52—96. Metoauka BBIOJHEHUS W3MEPEHH MacCOBOM KOHIIGHTpAaIMM XpoMa B
MIPUPOHBIX ¥ CTOYHBIX BOJIAX (DOTOMETPUUYECKUM METOJIOM C TU(EHIITKApOa3HIOM.
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IIpuiaosxkenue 5

HOPMATHUBHBIE JTOKYMEHTDBI, YCTAHABJIUBAIOIIUE
ITIOKA3ATEJIN KAYECTBA I1O4YB

1 T'OCT 17.4.1.02—83. Oxpana npupoasl. [loussl. Kiaccuukanms XUMUYECKIX BELIECTB IS
KOHTPOJIS 3arpsA3HEHUS.

2. TOCT 17.4.2.01—381. [TouBbl. HomeHkaTypa nokazarelei CaHUTapHOTO COCTOSIHUSL.

3. TOCT 17.4.2.02—383. ITouBsl. HomeHknaTypa nokasareseil MpuroJHOCTH HapyIIEHHOTO
TUIOJIOPOHOTO CJIOS MTOYB JIS 3eMJIEBAHMSL.

4. TOCT 17.4.2.03-86. ITouBsr. [Tacriopt mous.

5. T'OCT 17.4.3.01-83. Oxpana npupossl. [Toussr. O0mre TpeboBanus K 0TOOpY Mpoo.

6. T'OCT 17.4.3.02—3S85. [1ouBsl. TpeboBaHMs K OXpaHe IJIOOPOIHOTO CJIOs IIOYBBI TIPH IMPOU3BOJICTBE
3eMJISIHBIX paloT.

7. TOCT 17.4.3.04—85. Oxpana npupopl. [TouBsr. OO1me TpedoBaHNs K KOHTPOJIIO U OXPaHe OT
3arps3HEHusl.

8. TOCT 17.4.3.05—86. Oxpana nipupossl. [Tousl TpeOoBaHMs K CTOYHBIM BOJAM U HX OCAIKAM IS
OPOIICHUS ¥ yIOOPEHHUSL.

9. TOCT 17.4.3.06-86. Oxpana npupossl. [TouBsl. O0mmue TpedoBaHus K KJ1acCU(PUKAIIK TTOYB IO
BJIMSHUIO Ha HUX XUMHUUYECKUX 3arPsI3HSIOINX BEIIECTB.

10.TOCT 17.4.4.02—84. Oxpana npupoasl. [TouBsl. MeToab! 0T60pa U MOAroTOBKY P00 [Uist
XUMHYECKOTO, OaKTEPUOIOTHYECKOT0, TETbMUHTOIOTHYECKOTO aHAIN3A.

11.TOCT 17.4.4.03—86. Oxpana npupoasl. [Toussl. MeToz onpenenenys noTeHIuaaIbHOW OMacHOCTH
3PO3UH IO/ BO3AEHUCTBUEM JOKICH.

12.TOCT 27593—88. [1ouBbl. TepMUHBI U OTIPEACIICHHUSI.

13. CanlluH 2.1.7.728—99. [Tousa, ouncTKa HaCENEHHBIX MECT, OBITOBBIC U MTPOMBIIILICHHBIE OTXO/IBI.
CanurapHast oxpana noussl. [IpaBuna cOpoca, XpaHeHHs M yIJIEHHS OTXOJI0B JIEYEOHO-
NpO(UIIAKTUYECKUX YUPEXKICHHUH.

14.TH 2.1.7.020-94. OpuentupoBo4HO fomycTiuMble KoHLeHTpauuu (O/1K) Tsokensix MeTanioB 1
MbIbsika B mouBax (JJonomxenue Ne 1 k nepeunto I[TJIK u OJIK Ne 6229-91).

15.TOCT 28168-89. TToussr. OT6GOp 1MpOO.

16.TOCT 27593-88 (CT COB 5298-85). Oxpana npuposl. [Tousl. TepMHUHBI U OTIpeIeTICHUSL.
17.10OCT 17.5.1.01—83. Oxpana npupozsl. PexynbsruBaiys 3eMenb. TepMUHBI U ONIPEAETIEHHUS.
18.T'OCT 17.5.3.05—284. Oxpana npuposl. PexynbsruBarys 3emens. O01e TpeOoBaHuUs K 3eMJICBaHHUIO.
19.T'OCT 17.5.1.02—75. Oxpana npuposl. 3eman. Kinaccudukanust HapyeHHbIX 3eMelTb IS
PEKYIIbTHBALIUH.

20. CanuTapHbIe HOPMBI JIOITYCTUMBIX KOHIICHTpAIIMi XUMUYeCKHX BemecT B rouse. CanlTuH 42-128-
4133—87(k00aibT, hochop, Xpom, GTop, OeH3(a)IUpeH, KCHITON, MBIIIBSIK, PTYTh, CBUHEII, cMech P'b 1
Hg, cepHucTblie coequHenNs, CTUPOI, (popMalTbIETU/, XJIOPHU KaIus).

21.TIIK XxuMHA9IecKuX BEIIecTB B mouse. — M., 1982, (Mapranerr, BaHa/Iuii, MapraHer+BaHaIui,
M30MPONUIIOEH307, anb(a-areruictupoi, PiOs).

22.T1IK xuMu4eckux BemecTs B mouBe. — M., 1985. (aueranbaerua, 6€H30I1, TOIYOI, CypbMa,
HUTPATHI, Me/Ib, HUKENb, IUHK, JKKY, KI'Y).

23.11lepeuens [1IK u opuenTnpoBouHO AonycTuMbIx konndecTs (O/IK) xumMudeckux BemecTs B
moys. — M., 1991.

24.PJ1 39-0147098-015—90. MuCTpyKIMS IO KOHTPOIIO 32 COCTOSIHUEM TTOYB Ha 00BEKTax
npeanpustuii Munnegrerasnpoma. - M., 1990.

25.BpemeHHbIe METOIMIECKHE PEKOMEH/IAINH TI0 KOHTPOITIO 3arpsi3HEHHs 1T0YB. YacTh TTOUB.
Hedrenpoxykrel. —I ockomrunpomen, 1994.
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26.1lonoxeHue o MOpsIKE BbIIAYM JIUIEH3UIN Ha MTPOBeeHNE 00CIeI0BaHMI IO BBISIBIICHUIO
JIErpaIMPOBAHHBIX U 3arps3HEHHBIX 3eMeNb. — M., 1993.

27.Tlopsiiok omnpeieNieHrs: pa3MepoB yiepOa OT 3arpsi3HeHHs 3eMellb XMMUYECKUMH BelllecTBaMu. — M.,
1993.

28.Metoaudeckre peKOMEH IAINH 110 00CIICIOBAHUIO M KapTOrpadUpOBAHUIO IIOYBEHHOTO MTOKPOBA 110
YPOBHSIM 3arpsi3HEHHOCTH TPOMBIIIUICHHBIMU BEIOPOCAMHU.

29.Metomika ompeielieHrst pa3MepoB yIiepoa oT Jerpaialiiy o4B 1 3eMenb. — M., 1994.

30.ITAK u OJIK B mouBe. - M., 1991. - Ne 6229-91.

31.TH 1.1.546-961.1. 'uruennueckrue HOPMATUBBI CONCPIKAHUS TTECTUITUIOB B 00BEKTaX
OKPYKarOIIeH cpeibl (IepeucHb ).

32.T'H 2.1.7.020-94. O/IK TspKenpIX METAJUIOB M MBIIIbsKA B TIOYBAX (oroHeHre Ne 1 K mepeduHto
ITIK 1 OJIK Ne 6229-21-91).

33.TOCT 12.1.007—76. Bpenubie Bemecta. Knaccudukarus u odiwe TpedoBaHus 0€30M1aCHOCTH.
34.TOCT 17.4.1.03—284. Oxpana nipupopl. [1ousel. TepMUHBI 1 OIPEIETICHUS] XUMIYECKOTO
3arpsi3HEHUSL.

35.T'OCT 17.5.3.01-78. Oxpana npuposst 3emiu (OI13). CoctaB u pasmep 3eJIeHbIX 30H TOPOJIOB.
36.T'OCT 17.5.3.02—79. OI13. HopMmbI BeIIETICHHUS HA 3eMIIIX TOCYIApPCTBEHHOr0 JIeCHOro (hoHIa
3aIIUTHBIX MOJIOC JIECOB BIOJIb JKEJIE3HBIX JI0POT U aBTOMOOMIIBHBIX JIOPOT.

37.TOCT 17.5.3.04-83. OI13. O6mue TpeboBaHMs K PEKYIbTUBAIIMN 3€METIb.
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38. T'OCT 17.53.06—85. OII3. TpeboBaHus K OMPEIEICHUIO HOPM CHSTHS TIJIOJOPOTHOTO CIIOS TTOYBBI
TIPY [IPOU3BOJICTBE 3EMJISIHBIX paloT.
IIpuioxenue 6

HOPMATHUBHBIE JOKYMEHTHBI I OPTAHU3ALIMN
KOHTPOJIA 3AT'PA3BHEHUSA IIOYB

1 T'OCT 17.4.3.03-85. Oxpana npupozsl. [Toussl. O0mmue TpeGoBaHuUs K METOAM OIPE/ICIICHHS
3arpsI3HSIOLIMX BEILECTB.

2. TOCT 17.4.4.01—84. Oxpana npupoisl. [TouBbl. MeToap! onpeneieHust eMKOCTH KaTHOHHOTO
oOMeHa.

3. TOCT 26204—91. IToussl. OmnpeneneHue moaBMKHbBIX GopM dhocdopa 1 Kajwst o METOTY
Uwupurosa B mogudukarmu [IMHAO.

4. TOCT 26206-91. ITousl. Onpenenenue noABmKHBIX GopM (ocdopa u kamust mo metoxy OHHaHH B
moaudukarmu LTHAO.

5. TOCT 26210-91. [TouBsl. Onpeaenenue 0OMEHHOTO KaJIUs 110 METOTy MaclIoBOM.

6. TOCT 26212—91. [TouBsl. OnpeneneHue rTuIpOIUTHIESCKON KUCIOTHOCTH 1o MeToay Karmema B
moudukarmu [IMHAO.

7. TOCT 26488-85. [TouBsl. Onpeaenenue Hutparos o merony LIMHAO.

8. TOCT 27395—387. IlouBbl. MeTo onpeneneHus MOABMKHBIX COSTMHEHUI IBYX-TPEX BaJICHTHOTO
xesne3a 1o BepuruHoii-ApruHyIKUHHA.

9. TOCT 26107-84. [TouBsl. MeToBI ONpeeNieHHs OOIIEro a30Ta.

10.TOCT 26283-85 - TOCT 26490-85. IToussl. Onpeneneaue pH coeBoi BBITSKKH, 0OMEHHOM
KHCIIOTHOCTH, OOMEHHBIX KaTHOHOB, CO/ICPKaHHsI HUTPATOB, OOMEHHOTO AMMOHHUS ¥ TIOJIBH)KHOM CEphI
meronamu [ITUHAO.

11.TOCT 26950-86. ITouBsl. MeTon orpeneneHst 0OOMEHHOTo HaTpusl.

12.TOCT 26951-86. IToussl. OnpeeneHre HUTPaTOB HOHOMETPHUYECKUM METO/IOM.

13.TOCT 26261-84. TouBsl. MeToab! onpenienieHns BaioBoro ¢pocgopa 1 BaJIoBOro Kayusl.

14.TOCT 26204-84 - TTOCT 26213-84. IToussl. Metoasl ananu3a (pocdop U Kaauii HoABUKHbIE

(G opMbI) THAPOIUTHYECKAS KUCTOTHOCTD, TYMYC.

15.TOCT 26423-85 - TOCT 26428-85. [TouBbl. MeToap! onpeiesieHrsI KATHOHHO-aHUOHHOTO COCTaBa
BOJIHOHU BBITSDKKH.

16.PJ1 52.18.286-91. MeTonnka BBITIOIHEHHST M3MEPEHUH MAaCCOBOH JTOIM BOJIOPACTBOPHMBIX (popM
MeTaJUIoB (MEM, CBUHIIA, IIMHKA, HUKEJIS, KaMUsl, KOOaIbTa, XpoMa, MapraHiia) B mpoOax movBbI
aTOMHO-a0cOpOIIMOHHBIM aHal30M. -M. : ['ocrunpomen, 1991.

17.P/1 52.18.191—89. Meroyka BBIMOTHEHHS N3MEPEHU MAaCCOBOIA JI0M KHCIOTOPACTBOPUMBIX (hOpM
METaJIoB (MMM, CBUHIIA, HUKENS, IIMHKA, KaMHsI) B TPoOaxX MOYBBI aTOMHO-a0COPOIIMOHHBIM
a"Hanmu3oM. — M.: 'ockomrunpomen, 1990.

18.PJ1 52.18.289—90. MeTo/1Ka BBITOTHEHHS H3MEPEHHI MAaCCOBOM JIOJTH TIOABMYKHBIX (hOpM
METAJUIOB (MEIH, CBHHIIA, ITMHKA, HUKEIIS, KaJMUs1, KOOaIbTa, XpoMa, MapraHiia) B mpooax MOYBkI
aTOMHO-a0copOIMOHHBIM aHa30M. —M.: ['ockomruapomesn, 1990.

19. Onpenenenne peHonoB. CaHnTapHast OXpaHa TIOYB HACEIICHHBIX MECT : METOJI, TOCOOHE ISt
CaHAIUIEMUOJIOTMYECKHX yUpexkaeHuid. — M., 1963.

20.PJ1 52.18.287—90. MY MeToauKa BBITOIHEHHS M3MEPEHUI MacCOBOI 10511 repOUIHa — JanarnoH
— HaTpus B Mpo0ax MOYB METOJIOM I'a305KHIKOCTHOM XpoMaTorpadpuu.

21.PJ1 52.18.180-89. MY meTonuKa BHIIOJIHEHHS M3MEPEHUI MAacCOBOM 1071 TAJIOUIOPTaHIYECKUX
nectutuaoB n,n'— T, n, n'— 19, a— XTI, y — XTI, tpudmypanina B mpodax mouBkI
METOJIOM Ta303KUIKOCTHOM XpoMarorpaduu.

22.P]1 52.18.188—89. MY meToauKa BBITIOJTHEHUS N3MEPEHUI MacCOBOM J0JIA TPHA3UHOBBIX
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repOUIII0B CUMa3rHa 1 MPOMETPHHA B TIp0o0ax MOYBBI METOJIOM Ta305KHUIKOCTHON Xpomarorpaduu.
23.PJ1 52.18.288—90. MY mMeTouKa BBITOJHEHHS M3MEPEHHUH MacCOBOM JI0JI TepOurIuia
TpuXJopaneTara HaTpus B mpobax moussl Mmetogom [ KX,

24.P]1 52.18.264—90. MY MeronuKa BBITIOTHEHHUS U3MEPEHUI MaccoBol 101H 2,4-]1 B mpoOax MouBkI
metoaom 1KX.

25. ApuHYIIKHHA. PYKOBOZICTBO 110 XUMUYECKOMY aHAIIU3Y MTOYB.

26.'0OCT 26427—3S85. [1ouBbl. MeTO b1 ONIpeIeNICHUsT HATPUS M KK B BOTHOM BBITSDKKE.

27.TOCT 26425—385. [TouBsl. MeTo1b1 ONpe/ieNieHns HOHA XJIOPHUIAa B BOJHOM BBITSDKKE.

28.'OCT 26426-85. [TouBbl. MeTo bl onpesiesieHusl CyIb(haT-nOHA B BOJTHON BBITSIKKE.

29.TOCT 26213-91. [TouBsl. MeToab! onpe/ieNieHrst OPraHMIECKOTO BEIIEeCTBA.

30.'OCT 26212-91. [TouBsl. OnpeneneHne ruIpoTUTHIECKON KUCIOTHOCTH 110 MeToay Kanmena B
Mo upukarmu Lunao.

31.TOCT 26489-85. [TouBsl. OmnpeaeneHue 0OMEHHOT0 aMMOHHUS 110 MeToy [{uHao.

32.'OCT 26487-85. TTouBbl. OnpeeneHrne 0OMEHHOTO KaJIbIHs 1 OOMEHHOTO MarHusi METO1aMHt
IMunao.

33.TOCT 26485-85. Iloussl. Omnpenenenue 0OMEHHOT0 (TIOIBMXKHOTO) alFOMHUHUS 110 MeToy [uHao.
34.TOCT 26490-85. [TouBsl. OmnpeneneHue MoIBHUKHOM cepbl 1o MeToay LluHao.
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35.'OCT 26204—91. IToussl. OmnpeneneHne NOABMKHBIX COeTUHEHNH (Gocdopa 1 Kasus 1o METOY
Uwupukosa B Momudukarmu L{uHao.

36.'OCT 26483—3S8S5. [Tounsl. [IpuroToBieHue coaeBoi BBITSHKKH U onpeerneHue ee pH mo metoay
[uHao.

37.TOCT P 50685—94. TIToussl. OnipeienieHue MOABMKHBIX COSMHEHUN MapraHiia o METO Ty
Kpynckoro n AnekcanapoBoii B Mogudukanun LluHao.

38.'OCT P 50683—94. Ilousbl. OnpeneneHre MoABMKHBIX COSTMHEHUI MeIU M KOOAIbTa 10 METOTY
Kpymckoro u AnekcanapoBoit B Mmoaudukammu [pHao.

39.T'OCT P 50686-94. [TouBsl. OnpeienieHne moABKHBIX COSTMHEHUH [IMHKA 110 MeToy Kpyrckoro
u AnekcanapoBoii B Moaudukarun [TnaHo.

40. Imutpues. Kaznuna. [Tuaurnna. CaHUTapHO-XUMHUYECKUI aHAIHM3 3arpSI3HSIONINX BEIIECTB B
OKpY>Karollel cpefie : cripaBo4HuK. - M., 1989.

41.Knucenko, Kannanna, HoBukoBa. MeTobl onpeiesieHnss MUKPOKOJIMYECTB IMECTUIUIOB B
IIPOAYKTaxX MUTaHUS, KOPMAX U BHEIIHEH cpefie : cripaBouHuK. — M., 1992. —T. I, I1.
42.MeTomuvecKue yKa3aHus TI0 ONPEICIICHIIO MUKPOKOJIMIECTB IMECTHIIUIOB B MMPOAYKTaX MTUTAHUS,
KOpMax | BHeIIHeH cpene. - M., 1979. - Y. IX.

43.Metoauyeckre yKa3aHusl IO OMPEICICHHIO TSDKENBIX METAIIOB B TIOUBAX CEIbXO03YTOAMN U
MPOJIyKTaX pacTeHUEBOACTBA. - 2-¢ u3Ml. - M., 1999.

44 TTH]T @ 161.21—98. MeTtoauKa BBIOIHEHUS U3MEPEHUI MacCOBOM J0IH HE(PTENPOAYKTOB B
po0ax MmoyB GIyoprUMETPUIECCKIM METOJIOM Ha aHaIH3aTope sXuakoctu «Diaroopar-02».

45.T0CT 17.5.4.01—84. OITP3. Meton onpenenenus pH BOAHOM BBITSKKU.

46.'OCT 17.5.4.02—84. OIIP3. Merox u3MepeHus U pacyera CyMMbI TOKCHYHBIX COJIEH BO
BCKPBIIITHBIX ¥ BMEIIAIOIINX ITOPOJIax.

47.T0OCT 26424—285. Metop orpeeryieHrst HOHOB KapOoHaTa 1 OMKapOOHaTa B BOJTHOM BBITSDKKE.
48.TOCT 26428—385. Metoibl orpenieNie st Kaablis U MarHUs B BOJHOM BBITSDKKE.

49.TOCT 26484—385. Ilousl. MeTob! onpeienieHust OOMEHHON KUCIOTHOCTH.

50.'OCT 26486-85. IToussl. Onpenenenre oomMeHHoro Mapranua Merogamu LITHAO.

51.TOCT 26205—84. [1oussl. Onpeenenne MoaBMKHBIX (hopM Gocdopa u Kanus Mo METOLY
Mauenunna B Mmoauduxarmu [HIUHAO.

52.TOCT 26423—385. Meto/ipl onpeielieHHs YACITbHOU 3JIeKTPUISCKON MPOBOIMMOCTH, pH 1 TIIOTHOTO
OCTaTKa BOJTHOM BBITSIKKH.
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