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JlaboparopHas pabora No 1

O100p Npod 00bEKTOB OKPY:KAIOIIEH Cpebl

OTtbop mpoObI sBISIETCS BEChbMa OTBETCTBEHHBIM OSTallOM aHaJH3a.
AHaIUTHKY, TPUCTYTAIOMEMY K OTOOpY MpOOBI, JOHKHO OBITh M3BECTHO: KaKHe
oTlpesieNisieMble BEIIeCTBA MOTYT HAaXOIUTCS B OTOMpaeMoil mpoOe; Kakue
BEIIIECTBA MPEAINOIaracTCcsl aHATU3UPOBATh B OMpEeIIeMol mpobe; Kakoil 00beM
poObI (Macca) MpoObl HEOOXOAMMO OTOOPATh ISl ONpEIeTICHUs BCEeX MoKa3aTesen
npenoiaraeMbIX K aHaM3y. Bce 3To ompezensercss X0I0M MPOBEACHUS aHAIIN3A,
U3JI0)KCHHBIM B METOJMYECKOM yKa3aHUHU, KOTOPBIA BCETJA OJDKCH MPUHUMATHCS
BO BHUMAaHHE ITPU 0TOOPE U XpaHSHHUH MPOO.

1. Heau u 3aga4u padoThI
1.1. VI3y4uTh TEOPHIO TO MPOBEACHUIO MOATOTOBHUTEIBHBIX ONEpAMi U
noa0opa UHCTPYMEHTOB, MAaTEpUaJiOB, 0OOPYJIOBaHUS U PEAKTUBOB ISl 0TOOpa
npod C Lenbl0 UX MOCIEAYIOUIEr0 aHajli3a Ha MPUCYTCTBHE 3arps3HSIOMIMX
BEIIECTB.
1.2. Hayuutbcs mnoabuparb HEOOXOAUMBIE CPEACTBA, MAaTEpUAIbI,
WHCTPYMEHTBI M PEaKTHUBBI JIJIs1 0TOOpa KOHKPETHBIX MPOO.

2. TeopeTuueckue cBeJeHUS

2.1. Oméop npo6 ammocghepnozo 6030yxa
2.1.1. Ombop obpazyos ammocgheproco 8030yxa, cooepircawux eazol u
napwl

Ot6op mpod BoO3AyXa JJIsl ONpPENECHUs COACPKAHUSI B HEM OUEHb MaJIbIX
KOHIICHTpAIIUH TOKCHYECKOTO BEIIECTBA IMPOM3BOJUTCSA OOJIBIIEH YacThIO
aCTIMPAIMOHHBIM CITOCOOOM, OCHOBAaHHBIM Ha MPOTATHMBAHMHM W3BECTHOTO 00ObeMa
BO3JyXa uepe3 Ty WIM HHYIO TOTVIOTHTEIbHYIO cpely. BelecTBa B razo- u
napooOpa3HOM  COCTOSHMM  YJABJIMBAIOTCS W3 BO3AyXa  JKUIKAMH
MOTJIOTUTCIIBHBIMU ~ CpEJlaMKM, B KOTOPBIX  OIpPEIEIsSeMOe BEHISCTBO  HIIU
pacTBOPSIETCS, WIIM XUMHYCCKH CBsI3bIBaeTCs. [Ipu 3TOM ToJpKHA OBITH 0OecrieueHa
noctaTouHas A(PGEeKTUBHOCTh TOTJIOMICHUS, KOTopas TeM OoJjblle, 4YeM
JUTUTEIIFHEE M TeCHEE KOHTAKT MEXK/y TOTIONIAEMbIM BEIIECTBOM U MOTJIOTUTEb-
HOW Cpelloi. DTO JOCTUTACTCS] MAaKCHMAJILHBIM PACIBUICHUEM Ta30BOTO My3bIphKa
Y YJUTMHCHUEM Ty TH TIPOXO0XKICHHUS €r0 Yepe3 pacTBop.

JUIMTEeTPHOCTh, ~ KOHTaKTa BBIpAXKAaeTCd B  CKOPOCTH  IMPOTATHBAHUS
BO3/lyXa, KOTOpas He JO/HKHA OBITh MPOU3BOJBHOW. CKOPOCTh yCTaHABIMBACTCS
3apaHee IKCIIEPUMEHTAIILHO M PEKOMEHIYETCS JIJIS KaKJIOr0 METOa OT/ICILHO.

CKOpoCTh  acmupanyyd  aHAIM3MPYEMOIO  BO3JAyXa  4Yepe3  KHUIKHE
MOTJIOTUTENIBHBIC Cpelbl OorpaHuueHa M He mpesbimaeT 50 /4. Bo3MOXHOCTH



MPOCKOKA yJIaBIMBAEMOW TMPUMECH U3 BO3AyXa MOXET OBbITh y4dTeHa
MPUCOCTNHEHNEM K OCHOBHOMY TMOIJIOTUTEIHRHOMY MPUOOPY KOHTPOJIBHOTO,
KOTOPBIM B TAKUX CIy4asiX aHATU3UPYETCA OTIACIBHO.

KoHCTpyKIHsT TOTTIOTUTENBHBIX MPUOOPOB HWTPAET 3HAYUTEIHHYIO POJIb B
(G (HEKTUBHOCTH TIOTJIOMICHHUS IMApOTAa30BBIX CMECE U  BBICOKOIMCIIEPCHBIX
a’POCUCTEM KHUIAKAMHU TOTIIOTUTEIBHBIMU cpefaamu. Hambomee ynmorpeObuTenbHbIe
MOTJIOTUTENIbHBIE MOpuOOpsl M300pakeHbl Ha puc. 1—4. IlornoturenbHbIe
npuOOPHl CO CTEKJISTHHBIMU TMOPHUCTHIMHU TUTACTHHKAMU OO0JaJal0T HauOOJbIIEH
HOTJIONIAIOIIEH ClIOCOOHOCTRIO (pHc. 5, 6).
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Puc. 1. Ioznomumenwvuwtit Puc. 2. I[locnomumenvnsiit npuéop Ilonesxcaesa.
npuoop Ilempu.

D¢ (DHEeKTUBHOCTH MOIJIOMICHUSI Mapora3oBOMl CMECH B 3HAYUTEIBLHOW Mepe
3aBUCUT OT MIPUMEHSIEMO MOTIOTUTENIbHOU cpeibl. OCOOEHHO BBICOKOMW MOTJIOoIIa-
IOIIEH CIIOCOOHOCTBIO 00Jafal0T TBEPAbIC 3€PHEHBIC COPOEHTHI C OOJIBIION aKTHU-
BHOW TMOBEPXHOCTHIO — CHUJIMKArejb, aJllOMOreilb, aKTUBUPOBAHHBIM YTroib W
JIpyrue  MOPOIIKOOOpPa3HbIE BEIIECTBA. DTH COPOEHTHI MOJIYyYalOT BCe OOJIbIIee
MPUMEHECHUE B  MPAKTUKE  CAHUTAPHO-XMMHUYECKOTO  aHajiu3a BO3AYIIHOU
CpE/IbL.
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Puc. 3. llocnomumenwnutit npuoop Puc. 4. llocnomumenshuuiii npuéop Puxmepa.
3ainyesa.

Becbma ObicTppiM U 3(DQPEKTUBHBIM ABJISIETCA OTOOp Mpo0 myTeM
MPOTATUBAHMS BO3AyXa 4Yepe3 IICEBIOOKIKCHHBIA CJIOW copOeHTa, Omaromaps
aKTUBHOMY TE€PEMEIIMBAHUIO TIOCJIEIHEr0 ¢ raszomapoBoi (azoi. Hebombioe
CONPOTUBIICHUE TICEBJOOKMKEHHOTO CJOS TMO3BOJSET JOBOJAUTH CKOPOCTH
npotsruBanust Bo3ayxa 1m0 15—20 a/mun. Jlns orGopa mpoO MpOTATHBAHHUEM
UCCJIEIYyEMOT0 BO3JlyXa uepe3 ICEBJAOOKIKEHHBIH CJIOW CKOHCTPYHPOBAHBI
CHeIMaIbHBIC MTOTJIOTUTEIbHBIC Hpngjopm (puc. 7, 8).
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Puc. 5 Iloenomu- Puc. 6.  Ilozno- Puc. 7. Hoonomu- Fuc 8. Ioznomu-

menbHulll  NpudoOp ¢ MUMETbHLUL  NpU- R —— menbHblil npuoop
NOpUCHIOl - CIEKTAHNOU oop Kayspa npuéop c Aeopoeckoii
HIACMUHKOU onsa nopucmoii  cme-
HCUOKUX COPOEHMO8. KLANHO

NIACMUHKOU 0N

meepovix

copbenmos 6 nce-

6000HCUIHCCHHOM

cioe.

Kpome acniuparmionnoro cnocoba otdéopa mpoo,

B TEX CIyyasX, KOIJla METOJ aHaju3a I03BOJIAET

OTPaHUYUTHCS HEOOIBIINM 00BEMOM BO3IyXa, MPOObI

0TOMparOT B OyTHUIM €MKOCTBIO 2—3 /1 UM B Ta30BbIE

nunetkn  (puc. 9). 3amonmHEHWE WX HCCIEAYEMBIM

BO3JyXOM MOXET OCYIIECTBISATHCS HECKOIbKUMU

coco6amu: 1) BBUIMBAHMEM >KHUJKOCTU (BOIBI WITU

COJIEBOTO PACTBOpPA), KOTOPOU mepes; 0TO0poM HpoObI

HAIOJHSIOT I0BEpXYy OYThUIb WM Fa30BYI0 IHIIETKY;

T 2) cmocoboMm oOMeHa, 3aKJTIOYAIONIMMCST B

npoayBaHuu d4epe3 cocyn 10-kpatHoro obObema

UCCIIEyEMOr0 BO3AyXa; 3) BaKyyMHBIM criocoooMm. B

pse ciydaeB sSBISIETCS YAOOHBIM MPOU3BOJIUTE OTOOP

Puc. 9. Iaso6vie nunemxa. npo0 B PE3UHOBBIE KaMeEphl, B KOTOPBIE UCCIEAYEMbIN
BO3/yX HAKAYMBAIOT MPY TIOMOIIIM PYYHOTO HAcOca.

PykoBonmcTBysich  3amadeil  HMCCIEAOBaHHUSA HW  YyBCTBUTEIHHOCTBHIO

BBIOPAHHOTO METOJa ONpEISICHUS BPEIHO IEHCTBYIOIICH NMpPHUMECH B BO3IYyXE,
MPUMEHSIIOT TOT UJIM UHOM crtoco® 0TOopa MpoOkI.
B mpeanaraeMoM pyKOBOACTBE MpPU OMHCAHWM KaXKIOTO METOJa MPHUBOISTCS
ycioBusi 0TOOpa MpoObl — yKa3bIBaeTCsl HEOOXOAMMBIM 00BEM BO31yXa, MpHU
KOTOPOM OOECIHEeUMBAETCs BO3MOXKHOCTh HAKOILJICHHUS W ONPEICIICHUS MPEIesIbHO
JOTTyCTUMOM CKOPOCTh MPOTSTUBAaHUS BO3yXa.

2.1.2. Ombop npob 6030yxa cooepircawjux 636euieHHble 6euecmed

JUIsl ynaBiIuBaHHS M3 BO3JyXa BBICOKOJUCIIEPCHBIX a3p030J€d — JIBIMOB,
TYMaHOB, MbUIM — TMPUMEHSIOTCS pa3iuyHble (UIBTPYIOIIHE BOJIOKHUCTHIC
MaTepHalbl, U3 KOTOPhIX HAaMOOJbIIEH 3a1ep >KUBAIOLLEH CIIOCOOHOCTBIO, TaXe AJis
yacTul] pazmepom 0,5—1 mmk, o0nagaroT GUIbTPHI U3 MEPXJIOPBUHUIOBON TKAHU
(®III-15) u OymaxkHbie 6€33051bHBIE (PUIBTPBI C CUHEN U Oelol JIeHTON. OUIBTPHI
B BUJIE AMCKA 3aKJIaJbIBAIOT B METANIMYECKUM WM TUIEKCUTIIACOBBIN MaTpOH (puc.
10). CxopocTh NpOTATHUBAHUS Yepe3 HUX BO3/yXa MPAKTUYECKU HEOTPAaHWUYEHHA U
OIIPEAEIAETCS MOLUTHOCTBIO aCUPALMOHHOTO pUoOopa.
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JIJIst IpOTATHBAaHMS BO3MyXa 4epe3 (GUILTPYIOIMIHE MaTepHAITbl TPUMEHSIOT
AJIEKTPOACTIUPAIIMOHHBIC TPUOOPHI  PA3TUYHOW KOHCTPYKIIMH, O00JIaaroIIne
JIOCTATOYHOM MOIIHOCTBIO W O0ecnevyuBarole HEOoOXOJUMYI0 CKOPOCTh
NpoTATMBaHMUs ~ Bo3ayxa.  Hauwbonee ~ yqoOHBIMM M MOPTaTUBHBIMU
AIIEKTPOACTIUPAIMOHHBIMU TIPUOOPAMHU SIBIISIIOTCS AJIEKTpoacnupaTopbl Mapok I1Y-
430m, I1Y-3D0 u I1Y-23, no3BoisOIIKEe OJHOBPEMEHHO OTOMpaTh HECKOJBKO
poOsI co ckopocThio 1—20 i/mun v ot 0,1 10 1 /mumn.

Tak kak mnpoObl BO3AyXa I aHaiIM3a OTOUPAIOTCS TMPU  Pa3HBIX
TeMIiepaTypax M 0apoOMETpUUECKOM JaBJIEHWH, TO HEOOXOAMMO B3ATHIH 00BEM
BO3]lyXa MpUBECTU K HOpManbHBIM ycioBusiM (0° C u 760 mm. pm. cm.).

[IpuBenenne oObemMa BO3MyXa K HOPMaJIbHBIM YCIOBHSIM OCHOBaHO Ha
3akoHax bouna - Mapuorra u ['eii-JIroccaka 1 mpOU3BOAUTCA MO CIEAYIOLIEH
dbopmye:

_V,-273.P
° " (273+1)-760’

rae Vi — 00beM HCCIIeyeMOro BO3IyXa, OM°;

P — Gapometpuueckoe JnaBiieHME BO BpeMs 0TOOpa MpoObl, Mm pm.
cm.;

t — TemnepaTypa Bo3ayxa Bo Bpemsi oToopa mpoosl, °C.

[Ipu pacuere oObemMa aHATU3UPYEMOTO BO3AyXa C LIEbI0, PUBEICHUS €ro K
HOPMAJIbHBIM ~ YCIIOBHSIM ~ MOXKHO  OTPAHUYUTHCS TOJBKO TIOTIPAaBKOM  Ha
TeMIepaTypy, Tak Kak KojiebaHusi aTMOC(EpHOro J1aBiIeHUS B OOBIYHBIX YCIOBHSIX
OKa3bIBAIOT HE3HAYMTEIILHOE BIUSHNE HA U3MEHEHUE 00BheMa.



2.2. Omoop npoo6 600wl
2.2.1. Ombop npob 80061 01 OnpedeieHUs ee XUMUYECKO20 COCMAasa

OT160p 1pOO MPOBOAST IS

- ICCTIEZIOBAHUSI KauecTBa BOJbI U TPUHSTUS KOPPEKTUPYIOIIMX Mep TMpH
OOHapy>KEeHWU U3MEHEHNH KPaTKOBPEMEHHOI'O XapaKTepa;

- MICCJIENIOBaHMSI KauecTBa BOJIbI /TSl YCTAHOBIICHUSI TIPOrPaMMBbI UCCIIEIOBAHUIA WITH
OOHapy>KeHUS IBMEHCHHH JTOJITOCPOYHOTO XapaKTepa,;

- OTIpEICIICHHSI COCTaBa M CBOMCTB BOJIBI 110 MTOKA3ATEIISIM, PETJIAMEHTHPOBAHHBIM
B HOpMaTUBHBIX TokyMeHTax (HJI);

- iACHTA(DUKAIIMY UCTOYHUKOB 3arPsSi3HEHHST BOTHOTO OOBEKTA.

Mecto otbopa 1mpod ¥ MEPUOIUIHOCTh OTOOPA YCTAHABIMBAIOT B COOTBETCTBUU
C TIPOTPaMMOM HCCIICIOBAaHUS B 3aBUCUMOCTH OT BOAHOTO OOBEKTA.

OOBbeM B34TOM TPOOBI JOJDKEH COOTBETCTBOBAaTh ycTaHOBIeHHOMY B HJI Ha
METO]I OIpPEIETICHUs] KOHKPETHOTO TMOKa3aTeNsi ¢ YYeTOM KOJMYECTBa OIMpPEIeIIsieMbIX
MoKazaresieil 1 BO3MOYKHOCTH MPOBEACHHS TOBTOPHOTO MCCIICIOBAHUS.

Merton otGopa mpoO BHIOMpPAIOT B 3aBUCHUMOCTH OT THUMA BOJIBI, TTyOWHBI
po000TOOpa, e UCCIEOBAaHUA M TIEPEUHsT ONpeIeIeMbIX MOKa3aTeNie C TaKuM
pacueToM, 4YTOOBI MCKJIIIOUYUTH (CBECTM K MHUHUMYMY) BO3MOXKHBIE W3MEHEHUS
OTIpEIEIIAEMOro MoKa3aTesl B Iporiecce oToopa.

[TpoObI BOIBI TOHKHBI OBITH TIOABEPTHYTHI UCCIICIOBAHUIO B TCUCHHE CPOKOB, C
COOIIO/IEHUEM YCIIOBHI XpaHeHUs. BIOpaHHBINM METO/ ITOATOTOBKH OTOOpAaHHBIX IMPOO K
XPaHEHUIO JTOJDKEH OBITh COBMECTHUM C METOJIOM OIPEIEIICHNST KOHKPETHOTO TTOKA3aTels,
ycranossieHHoro B H/I. [Tpu stom, eciim B HJI Ha MeToz oripeienieHnst yKa3aHbl YCIOBUS
XpaHeHus MMpo0, TO COOMIOIAOT YCIOBUS XpaHEHUS MPOO, periIaMeHTHUPOBAHHBIE B
HI.

O nIMTeTPHOCTH XpaHEHUs TMPOObI BOJABI JIENAIOT OTMETKY B TMPOTOKOJIE
vcnblTanuil. [Ipu HapylmieHMM yCIOBUM TPaHCIOPTUPOBAHUS WM XPaHEHUS
UCCIIEIOBAaHUE MTPOOBI POBOIUTH HE PEKOMEH Ty ETCSl.

Bce niporierypsr ot60pa nmpo6 T0IKHBI OBITH CTPOTO JIOKYMEHTHPOBAHBI. 3aIicH
JIOJDKHBI  OBITh  YETKWMH, OCYIIECTBICHBI HAJISKHBIM CIIOCOOOM, TO3BOJISTIOIIAM
MPOBECTU UICHTU(PUKAITIIO TIPOOBI B JTabopaTopuu 0€3 3aTpyIHEHUH.

[Ipu otGope mpoO AOMHKHBI CTPOrO COONIOAATHCS TPEOOBAHUSI OE30MACHOCTH,
OTBEYAIOITHE ACHCTBYIONMM HOPMAaM | IPABHJIAM.

2.2.1.1. Tpebosanus x 060py0068anuUI0 U XpaHeHuro npoo

[Tpo6GOOTOOPHUKY JOTKHBI:

- MUHUMHU3UPOBATh BpeMs1 KOHTAaKTa MEXKAY MpoOoi 1 MPOOOOTOOPHHUKOM;

- IBTOTOBJIATHCS U3 MATEPUAJIOB, HE 3arPs3HSAIONINX TPO0Y;

- IMETb TJIAJIKHE TIOBEPXHOCTH;

- OBITh CKOHCTPYHUPOBAHBI U U3TOTOBJICHBI IPUMEHUTETHHO K TIPOOE BOIBI IS
COOTBETCTBYIOLLETO aHaJImn3a (XUMUYECKHU, OMOTOTHYECKUN 1581051
MUKPOOHOJIOTUYECKU ).

[IpoOb1  OTOMPArOT BPYYHYIO CIHCIUAIBGHBIMH  MIPUCTIIOCOOICHUSIMA WM C
MPUMEHEHHEM aBTOMaTU3UPOBAHHOTO 000PYI0BAHUS.



[Tpu pa3paboTke ¥ BHIOOpPE aBTOMATU3MPOBAHHOTO OOOPYAOBaHUS I OTOOpa

po0 BOJBI YUHUTHIBAIOT CIICAYIOIIME OCHOBHBIE (PAKTOPHI C YYETOM IIPOTrPaMMBbI
oTOOpa mpoo:

MIPOYHOCTH KOHCTPYKITHY;

YCTOMYMBOCTh K KOPPO3UH U OMOMOBPEKICHUSIM B BOJIE;

MIPOCTOTA SKCIUTyaTallMK U YIIPABIICHUS;

BO3MOXKHOCTh CAMOTIPOM3BOJIBHOM OUMCTKU OT 3aCOPEHUS TBEPbIMU YaCTUIAMUY;

BO3MOYKHOCTh U3MEPEHHS 0TOOPAaHHOTO 00BEMa IMPOOHI,

obecrieyeHre KOPPEAIMM AHAMTUYECKUX JIAHHBIX C Mpo0aMH, OTOOpaHHBIMU
BpY4HYIO;

€MKOCTH IS TIPOO JTOJDKHBI JISTKO BEIHUMATHCSI, OUMIIATHCS U COOMPATHCS;

obecriedeHre MUHIMAJILHOTo 0obeMa poos! 0,5 v

o0ecrieueHre XpaHeHus MPoObl B TEMHOTE M 0OECTICUEHHE XPAHEHHSI TEMITIEpaTypo- 1
BpeMsI3aBUCAIIMX TpoO mpu Temrieparype 4 °C Ha mepuoj; He MeHee 24 4 mpu
Temreparype okpy»xatoiieit cpeapl 110 40 °C;

peryaupoBKa, MPU HEOOXOAUMOCTH, CKOPOCTH KUJIKOCTU JUI TMPEIOTBPALLCHUS
pazneneHus (as;

HAJIMYKE BBITYCKHOTO YCTPOMCTBA C MUHUMAIBHBIM BHYTPEHHUM AUAMETPOM 12 MM 1
YCTaHOBJICHHOM 3aCIOHKOM N0 TIOTOKY JUIA NPEAOTBPAILEHHS 3arps3HEHUS WU
HAKOTLJICHUSI TBEP/IbIX YACTHII;

BO3MOKHOCThH TTOBTOPHBIX MOCTYIUICHUM MPOO B OTJIENbHBIE €MKOCTH Uil OTOOpa
npo0;

3allldTa  KOHCTPYKIMH  TPOOOOTOOPHMKA OT  H30BITOYHOM  BIIQXKHOCTU
(atMochepHOI 1 UCHIapEeHU UCCIIeTyEeMOM BOJIbI) U OT 00JICICHEHHS B XOJI0JHBII
nepuo/ roja.

OO6opyoBaHue TEPEHOCHOr0  MPOOOOTOOPHHMKA  JOJDKHO  OBITh  JIETKUM,

3aILMIIEHHBIM OT BO3JEHUCTBUSI aTMOC(EPHBIX SBICHUI U MPUCTIOCOOIEHHBIM K PaboTe B
IIMPOKOM JIMAIa30HE YCIIOBUM OKPYKAFOLLIEH CPEJIBL.

Jlist moArotoBKM OTOOpaHHOM TIPOOBI K XpPAaHEHHWIO B 3aBHCUMOCTH  OT

OIIpCOCIEICMOIO ITIOKA3aTCILA ITPOBO AT ITPH H€06XOI[I/IMOCTI/IZ

- puibTpoBanue (LeHTpUYTUpOBaHHE);
- KOHCEPBAIIHIO;
- OXJIKJICHUE (3aMOPKHUBAHNUE).
J11s1 KoHCepBalUK POO MPUMEHSIOT:
- KUCJIOTHI,
- IIIEJIOYHBIE PAaCTBOPEI,
- OpraHMYECKHE PACTBOPHUTENH;
- OMOLINIBI;
CIICIMATGHBIC PEAKTHBBI IS ONPEICIICHNST HEKOTOPBIX TOKa3aTesiel (HarmpuMmep,

KHCJIOpO/1a, [IMaHUIOB, CYJIb(PHUIOB).

Metoabl XpaHeHHST U KOHCepBaIuu mpo0 MpecTaBlieHbl B Tabaunax 1 u 2,

MPUBOJATCS B IPUJIOKEHUH 1.



2.2.1.2. Tpebosanus k opopmienuro pe3yibmamos omoopa npoo
Ceenenust 0 mecte orOopa mpod M YCIOBUAX, MPU KOTOPBIX OHU OBLIH
OTOOpAaHbI, YKa3bIBAIOT HAa dTHKETKE U MPUKPEIISIOT K eMKOCTH sl 0TOOpa mpoo.
JlomyckaeTcsi KOOUpoBaTh JaHHYI0 HH(POPMAIMIO TPH TOMOIM HAHECCHHS Ha
E€MKOCTb sl 0TOOpa Ipo0 HECMBIBaroMmencs Kpackoi mudpa (koaa).
Pesynbratel ompeneneHuid, BBITIOJTHEHHBIX HAa MECTE, BHOCAT B IPOTOKOI
UCITBITAaHUM, KOTOPBIN 3aMOTHSACTCS U KOMITJIEKTYETCSI HA MECTE 0TOOpa MpoOHI.
PesynbpTaTel oTOOpa mpo0 3aHOCAT B akT 00 OTOOpEe, KOTOPBHIH JOKEH
coJiepKaTh ClIeyIONTy0 HHGOPMALIHIO:
1) pacroyio’)keHHEe 1 HAMMEHOBAHUE MeCTa 0TOOPA MPOO, C KOOPIUHATAMU M JTFO00#
Ipyroii nHpopMalmen 0 MECTOHAX 0K ICHUU;
2) naty otoopa;
3) meToz oTOOpa;
4) Bpems oTOOpa;
5) KIMMaTHYECKUE YCIOBHS OKPYIKaIoIIeH cpeibl ipu 0TOope mpoo;
6) TemmepaTypy BoAbI Ipu 0TOOpE MPOOHI (TIPHU HEOOXOAMMOCTH ),
7) METOJ MOATOTOBKH K XPaHCHHIO (ITPH HEOOXOUMOCTH);
8) 1enp Kccie0BaHus BOIBL;
9) npyrue naHHBIC B 3aBUCUMOCTH OT IIeJIH 0TOOpa 1mpoo;
10)  1OJKHOCTB, (haMUITHIO M TTOAIKUCH UCTIOTHUTEIIA.
[IpoObI aHOMANIBHBIX MATEPHAIOB JOJDKHBI UMETh OMUCAaHUE HAOIII0aeMOi
aHOMAJIUH.

2.3. Tpancnopmuposeanue npooé 600vl

EMKocTH ¢ mpobamu ymakoOBBIBAIOT TaKUM OOpa3oM, 4TOOBI YIIaKOBKa HE
BJIMSJIA HA COCTaB MPOOBI M HE MPUBOAMIIA K TIOTEPSIM OINpPEAEIIeMbIX TTOKa3zaTenei
IIPU TPAHCIIOPTUPOBAHKH, a TAKXKE 3aIIMINATIa EMKOCTA OT BO3MOKHOT'O BHEIIHETO
3arpsi3HEHUS] U TTOJIOMKH.

[Ipu TpaHCIOPTHUPOBAHMK €MKOCTH pa3MELIalOT BHYTPU Tapbl (KOHTEHEpa,
AmuKa, Qymisipa ¥ T. 1), NPENATCTBYIOIIEH 3arps3HEHUI0O W TMOBPEXKIACHUIO
emMkocTel ¢ mpobOamu. Tapa AomkHA OBITh CKOHCTPYMpPOBAaHa TaK, YTOOBI
IPENATCTBOBATH CAMOIIPOU3BOJIBHOMY OTKPBITHIO IPOOOK EMKOCTEIA.

[IpoGpl, moOmIEX)alIMe HEMEIJICHHOMY HCCIEIOBAaHHUIO, TPYHNIUPYIOT
OTJEJIbHO U OTHPABIISIOT B J1a0OPaTOPHIO.

Jlis GMoNOrMYecKuX IMoKa3zareael mpoObl MUTHEBBIX «UYHCTBIX» U PEUHBIX
«TPSI3HBIX» BOJ JIOJDKHBI JIOCTaBIATBCA B OTHAEIBHBIX ITPOMAPKUPOBAHHBIX
KoHTelHepax. [locne moctaBku mpoO KOHTEHHEPHI MOMJIEKAT JA€3WH(DEKITMOHHON
oOpaboTke.

2.4. Ilpuemka npoo 600wl 6 1abopamopuu
[Ipo6r1, mocTynarome B 1a0OpaTOPUIO Il UCCIEAOBAHUS, JHOIKHBI ObITh
3aperrCTPUPOBAHBI B XKypHAJIE ydeTa ¢ 0053aTeIIbHBIM yKa3aHUEM YUCIia eMKOCTEH
JUISL KKJIOM TTPOOBI.



[TpoObI XpaHST B YCIOBUSX, HCKIIOYAIOIINX JIFO00E 3arps3HEHHE €MKOCTEH
s oTOopa mMpod M MPeroTBPALIAIONIMX JI000€ H3MEHEHHE B COCTaBe MpoOd
(HamrpuMmep, pedprkepaTopHbIe KaMepbl, TPOXJIAJHBIC U TEMHBIC TOMEIICHNU).

2.5. Ooopyoosanue ona omoopa npood 600wl
2.5.1. Obopyoosanue 01151 ombopa moyeuHvlx npob HA ONpedeseHHOU
2nyouHe

Jiis 0TO0Opa TOUEUHBIX MPOO HA 3a1aHHOM TITyOMHE MTPUMEHSIIOT 0aTOMETPHI.

JlommyckaeTcst oT60p mpoO BOAbI OYThUIBIO. ByThIIb 3aKpBHIBAIOT MPOOKOH, K
KOTOpPOW TPUKPEIUIeH IIHYp, W BCTaBSIOT B TSDKENYIO OMNpPaBy WM K HEH
MOJIBEIIMBAIOT Tpy3 Ha Tpoce (IIHype, BepeBke). ByThuib omyckaroT B BOAY Ha
3apaHee BBIOPAHHYIO IUIyOHWHY, 3aTéM MPOOKY BBIHMMAIOT MPHU MOMOIIHM IIHYpA,
OyTBLIb 3aM0JIHSAETCA BOJIOM 10 BepXa, mocie yero BbiHuMaercs. [lepes 3akpoituem
OyThbUIM MPOOKOMN CJIOM BOJBI CIMBAETCS TakK, YTOObI MOJ MPOOKOW OcCTaBajCs
HEOOJIBIION CII0i BO3IyXa.

[lenecooOpa3Ho MPUMEHATH CHENUaIbHble OYTHUIM JUIsi OTOOpa mpoo,
HanpuMep OyTbUIM ¢ OTKaYaHHBIM BO3/1yXOM.

[IpoOy Boasl Cc HeOONBIION TIIyOMHBI (OCOOCHHO 3UMOI) OTOUparoT
OyTBLIbIO, IPUKPEIUICHHOH K IIECTY.

Jlns uccienoBaHUs BEPTUKAIBHOTO TPOGUIS BOJIBI MPU €€ CIOUCTON
CTPYKType JAOIMYyCKAaeTCsl MPUMEHSTh CTakaH C JACNEHUSMH, IUIaCTMACCOBBIM
UWIMHAP WM HWIMHAP U3 HEP’KABEIOIIEH CTalM, OTKPBIThIA ¢ 000MX KOHILOB. B
TOYKEe OTOOpa Mpold HUIMHIAP Tepe] MOTHATHEM Ha MOBEPXHOCTh 3aKpPBIBAIOT C
000MX KOHIIOB CIIEIMAJIBHBIM YCTPONCTBOM (YIPABJISIOIIUM TPOCOM).

2.5.2. Obopyoosarue 0151 omoopa npod OOHHBIX OMAONHCEHUL

OT6op 1poO0  JOHHBIX  OTJIOXKEHMM  MPOBOAST  JHOYEPHATEIISMH,
COOTBETCTBYIOIIMMHU IO MX MAacce WM crocoOy AEMCTBUS 3aleTaHUI0 HUMKHETO
CJIOSl TPYHTA.

Jiis or6opa npoO AOHHBIX OTJIOXKEHHH € JIOAKH WM KaTepa B 3aBUCUMOCTHU
OT THUIIa TPYHTa NPUMEHSIOT JHOUYEPIIATENHN CIETYIOUINX MOJIEEH:

* KOPOOOYHBIN THOYEPIIATEb;
* KOBILIOBBIN JHOYEPIIATEIb.

Cnyck M moabeM OOJIETYEHHBIX MOJENeH AHOouYepnaTesied ¢ TIOLAbIo
3axBaTa 1/40 M? BBINOJHSIOT C MOMOLIBI0 MEXaHUYECKOM JIEOEIKH WIN yIePKUBas
JHOYEpIaTedb pyKaMH. YTSDKEJICHHbIE JTHOUYEpNaTe W JHOUYEpHaTend C
IIOmAApI0 3axBara 1/25 M? OIyCKaloT ¢ Cy[Ha NPH IIOMOIIM DIEKTPHYECKOM
JIEOEIKH.

Jist or6opa npo0 B mpuUOPEXHBIX 30HAX BOJHBIX OOBEKTOB Ha IIIyOHWHE 10
2,5 M IPUMEHSIOT:

* THOYEpIIaTeNH, OMMyCKaeMble Ha MTaHre (Tuionaas 3axsara 1/40 MZ);
* Tpy6GuaThIil AHOYEpNIATEN, (IIOMAnk 3axBaTa 1/250 mM?).

Bri6op mHOYepmarens mpoOBOJSAT B 3aBUCHUMOCTH OT MecCTa OTOOpa mpoo,
CKOpPOCTH JABW)XEHHS BOJbI, THMNA TPyHTA M HMEIOLIErocs JIOJIOYHOTO
00opy0BaHUS.



JInst  uccneoBaHUS  BEPTUKAIBHOTO MPOGWIS  JOHHBIX  OTJIOKEHUH
IPUMEHSIOT CTEP>KHEBOM MPOOOOTOOPHUK.

JUtsi mpoBeieHNsT KaueCTBEHHOr0 aHaiu3a OeHToca oTOOp MpoO MPOBOIAT
JTHOYEpIaTeIs MU, CKpeOKaMHu, JAparaMi WM TpajlaMd Pa3IUYyHOW KOHCTPYKIIHH.
CkpeOKu TPHUMEHSIOT Ha MEJIKOBOAHBIX Y4YacTKaxX BOJOEMa, Jpard — Kak Ha
MEJIKOBOJHBIX, TaK U Ha TTyOOKHX y4acTKax.

2.5.3. Asmomamuueckoe 0bopyoosarue 0is omoopa npoo

[TpuMeHSIOT 1Ba OCHOBHBIX THIIA ABTOMATHYECKUX MPOOOOTOOPHHKOB —
BpeMs3aBHUCSIME M Oo0beMo3aBucsIIMe. BpewmszaBucsmmue mnpoO00TOOPHUKU
OTOMpPAIOT JUCKPETHBIE, COCTABHBIC WJIM HETIPEPBIBHBIE MPOObI, HO HE YUYUTHIBAIOT
pasznuuus B notoke. O0beMO3aBUCSIIME OTOUPAIOT ITH K€ THUIIBI IPOO C yuyeToM
pa3inuyus B OTOKE.

ABTOMaTHUYECKHE TPOOOOTOOPHUKHU MOTYT paclpeAesiTh MpoObl B eMKOCTH
s 0oTO0opa mpoO, W3TOTOBIEHHBIC W3 PA3IMYHBIX MATEPHAIOB U COJEp KaIlHe
pa3IMyYHBIC BEUIECTBA 711 KOHCEPBAIIUHU MPOO.

WNHcTpyMeHTallbHBIE 30H/ABI, HWCHOJB3yEMbIe JJS MOHUTOPHHIA WU
KOHTPOJISI TOTOKa PEK, MOTYT HCIIOJIb30BAaThCs M7l MPHUBENCHUS B JICHWCTBUE
aBTOMATHUYECKOro 000pyA0BaHUs AJi1 0TOOpa npoo.

Jist otbopa OosbIIMX OOBEMOB BOJBI NMPUMEHSIOT ABTOMATU3UPOBAHHYIO
CUCTEMY, KOTOpasi TIO3BOJSIET Ha MECTE ONPEACNATh  KOHILIEHTPAILHIO
KOHTPOJINPYEMOT'O TIOKa3aTeIs.

2.6. IlIoozomoexa emxocmeii 011 omoopa npod 800l
2.6.1. Iloocomoexa emxocmeiti 0151 ombopa npoo, NpeOHA3HAYEHHBLX OIS
onpeoeneHus XUMU4eckux nokazameJetl

Emkoctu ans orGopa mpoO MOMKHBI OBITH TINATENBHO MPOMBITHI, YTOOBI
CBECTH K MHUHHMYMY BO3MOXKHBI€ 3arps3HEHUs MPoObl. THUIT MPUMEHSEMOTO JIs
MIPOMBIBKH BEIIIECTBA BHIOMPAIOT B 3aBUCHMOCTU OT OMPEIETAEMbIX MMoKa3aTeeil u
MaTepuaia eMKOCTH.

HoBy10 CTEKJISIHHYIO MOCYy OMOJIACKUBAIOT PaCTBOPOM MOIOIIIETO CPEICTBA
JUISL yIaJeHus TBUTM W CJICIOB YHNAKOBOYHOTO MaTepuajia ¢ IOCIeayIomen
IIPOMBIBKOW TMCTHJIMPOBAHHOM WJIM JEUOHU30BaHHOM Bofoi. [locyny 3amomHsaroT
1 MoaB/TM3 pacTBOPOM a30THOM MJIH COJITHOM KHUCIIOTHI M BBIICPKUBAIOT HE MCHEES
1 cyT, 3aTeM TIIATENBHO OMOJACKUBAIOT TUCTUIUIMPOBAHHON UM JEUOHU30BAaHHOM
BOJIOM.

[Ipu ompenenennu QocdaroB, kpemHHs, O0pa U MOBEPXHOCTHO-AKTHBHBIX
BCIIIECTB [IJIi MPOMBIBKM E€MKOCTEH HE JIOMyCKAeTCsS HCIOIh30BaTh PACTBOPHI
MOIOIINX CPEICTB.

Panee wncronb30BaHHBIE CTEKJISTHHBIE €MKOCTH MOIOT XPOMOBOM CMECHIO,
TIIATEIBPHO OIOJIACKUBAIOT BOJIOW, 0OpabaThIBalOT BOJASHBIM TApoM, 3aTeM
ONOJIACKUBAOT JUCTUUIMPOBAHHOW WIIM IEMOHU30BAHHOW BOJOM M CyIIAT CTPYEH
OCyIIEHHOTO Bo3ayxa. JlomyckaeTcss HMCHONB30BaTh BMECTO XPOMOBOHM CMecH



KOHILIEHTPUPOBAHHYIO CEpHYI0 KHUCIOTy. He momyckaercss mpuUMEHSTh XpPOMOBYIO
CMECh IJIi EMKOCTEH, WCIOJBb3yeMbIX [JI1 OTOOpa W XpaHEHUs Tpoo,
MpeaHa3HAYCHHBIX /ISl ONPEICIICHHS XpoMa.

[InacTMaccoBble €MKOCTH  OINOJACKUBAIOT  aALETOHOM, pa30aBIIEHHON
COJISIHOM  KHMCJIOTOM,  THIATEILHO  IMPOMBIBAIOT  BOJOH,  OMNOJIACKUBAIOT
JACTUUIMPOBAHHOW WJIM JEMOHU30BAHHOW BOJIOW M CyIIaT CTPYEH BO3ayXa.

2.6.2. Iloocomoexa emxocmeii 01 ombopa npoo, NpeOHA3HAYEHHbBIX OIS
onpeoeeHuss OpeaHuUyecKux euecms

Hns  orbopa 1po0d MPUMEHSIOT  TOJBKO  CTEKJISHHBIE  €MKOCTH
MPEANOYTUTENBHO KOPUUYHEBOTO CTEKIIA.

EMKOCTH MOIOT pacCTBOPOM MOIOIIETO CPEACTBA, THIATEIBHO ONOJACKUBAIOT
JUCTUUIMPOBAHHOW WJIM JEMOHM30BAHHOM BOJOW, CylIaT B CYHIMJIBHOM IIKady
npu 105 °C B TeueHne 2 4 M OXJAXAAKOT, 3aTEM OMNOJACKUBAIOT JHCTHII-
JUPOBAHHOM WJIM JICMOHW30BAHHOM BOJIOW M OKOHYATEIBHO CyIIaT CTpyeH
OYHILEHHOTO BO3/lyXa WX a30Ta.

2.1. Oméop npo6d nouewt
2.1.1. Iloocomosxa ombopa npob nouswi

OT6op mnpoO MNPOBOAAT Uil KOHTPOJIS 3arpsi3HEHHS TIOYB M OLICHKHU
KauyeCTBEHHOTO COCTOSIHUSI IOYB €CTECTBEHHOTO M HAPYIIEHHOTO CIIOXKEHUSI.
[lokazaTenu, mnoayieKaude KOHTPOJIO, BbIOMparoT W3 YykazaHHbix B ['OCT
17.4.2.01-81 u I'OCT 17.4.2.02-83.

Ot60p po0 TUTSt XUMUYECKOTO, 0aKTEepUOJIOTUYECKOTO u
TeJIbMUHTOJIOTUYECKOTO aHATM30B MPOBOIAT HE MeHee | pasa B roa. (i KoHTpoIis
3arpsi3HEHUS] TSHKEIBIMU METaJlaMUd 0TOOp MpoO MPOBOJAT HE MeHee 1 pasa B 3
roja.

Jnst  KOHTpoOJsL  3arpsi3HEHUsT  TOYB  JIETCKUX  CajoB,  JiedyeOHO-
MPOPUIAKTHIECKUX YUPEKICHUN U 30H OTIbIXa OTOOp MpoO MPOBOAST HE MEHee 2
pa3 B roJ — BECHOW U OCEHBIO.

[Ipu M3yueHnn TMHAMUKU CaAaMOOYHUILEHUS OTOOp MPOoO MPOBOJSAT B TEUCHHUE
MEPBOTO MECAIA SKEHENIETbHO, a 3aTeM €KEMECSYHO B TEUEHHE BETeTallMOHHOTO
neproa 10 3aBEPIICHIUS aKTUBHOU (Da3bl CaMOOUHIIICHUSI.

Ha Tepputopun, moasnexaiieii KOHTPOIO, TPOBOAIT PEKOTHOCIIHPOBOYHBIC
BbIe3/bl. [10 TaHHBIM PEKOTHOCIIMPOBOYHOTO BBIE3/1a M HA OCHOBAHUU MUMECIOITICHCS
JOKYMEHTAIIUU 3aMOJHSII0T MachopT O0OCIeAyeMOTo y4acTKa B COOTBETCTBHH C
00s13aTeTbHBIM MPHUIOKEHNEM 2 U ACNAI0T ONMHUCAaHUE TIOYB.

[Ipu KOHTpoONE 3arps3HCHUS TIOYB MPEANPHATHIMU TPOMBIIUICHHOCTH
MPOOHBIE TUIOMIAIKK HAMEYAIOT BIOJIb BEKTOPOB «PO3bI BETPOBY.

[Tpu HEeomHOPOIHOM pesibede MECTHOCTH MPOOHBIE TUIOIIAIKN PACTIONATaI0T
o 3JIeMeHTaM pelbeda.

Ha kapTel win mmaHel HAaHOCAT PACHOJIOKEHHE HMCTOYHUKA 3arps3HEHUS,
MpPOOHBIX TUIOMAZIOK M MECT OTOOpa TodeuHbXx mpod. [IpoOHbIe mIoMIanKH
pacnonaratot B coorBetcTBuu ¢ [OCT 17.4.3.01-83.
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[TpoOHBIE mOLIAAKM  3aKJIAAbIBAIOT HA y4acTKaX C  OJHOPOJHBIM
IIOYBEHHbIM M PACTUTEIbHBIM HOKPOBOM, a TaKXK€ C yYETOM XO3SMCTBEHHOI'O
VCITOJIb30BAHUSI OCHOBHBIX ITOUBEHHBIX Pa3HOCTEH.

JInst KOHTpOJIA 3arpsi3HEHUs TIOYB  CEJIbCKOXO3SIICTBEHHBIX YrOJWWA B
3aBUCUMOCTH OT XapaKTepa UCTOYHHUKA 3arpsA3HEHUS, BO3/IEIBIBAEMOMN KyIbTYphl U
penbeda mectHOoCcTH Ha Kaxkasie 0,5-20,0 ra TeppuTopun 3aKiabIBalOT HE MeHee |
poOHOM mIoIaaKu pazmepoM He MeHee 10x10 m.

JIIst  KOHTpOJIA CAaHWUTApHOTO COCTOSIHMSI IIOYBBI B 30HE  BIIMSHUSA
MPOMBIIIJICHHOTO MCTOYHUKA 3arps3HEHHs] TPOOHbBIE IJIOMAJAKU 3aKJIaIbIBAIOT Ha
TJTONIAY, PABHOM 3-KPAaTHOW BEJIMYMHE CAHUTAPHO-3AIIUTHON 30HBI.

JInst  KOHTpOJII ~ CAaHUTAapHOTO  COCTOSIHMSL [OYB HA  TEPPUTOPUHU
pPacnoJIOKEHUs] JIETCKUX CaJ0B, WIPOBBIX IUIOMIA/IOK, BBIIPEOOB, MYCOPHBIX
AIUKOB M JAPYTUX OOBEKTOB, 3aHUMAIONIMX HEOONBIINE IUJIOMAAU, pa3Mep
pOOHOM TUIOMIAIKK JOJHKEH OBITh HE Ooiee Sx5 M.

2.71.2. Ombop npob nouswi

Toueunble npoObl OTOMpAIOT Ha MNPOOHOM IUIOUIAJKE W3 OJHOIO WU
HECKOJIBKHX CJIOEB WJIM TOPU30HTOB METOAOM KOHBEPTA, MO JMAarOHAIW WIU
JO0BIM ~ APYTMM  CHOOCOOOM C TakMM pacueTroM, 4TOOBl Kaxzaas mpoda
IpeACTaBIIsIa COOOM YacTh MOYBBI, TUIIMYHOM ISl TEHETUUYECKUX TOPU30HTOB WM
CIIOEB  JaHHOro Tuma Mo4yBbl. KoJau4yecTBO TOYEUYHBIX MPOO  JOJKHO
cootBeTcTBOoBaTh [OCT 17.4.3.01-83.

Toueuynpie TPOOBI OTOMPAIOT HOKOM WM IINATEIEM M3 MNPUKONOK WIIU
MMOYBEHHBIM OypPOM.

OObeauHEHHYI0 TPOOY COCTABIISIIOT IMYTEM CMEIIMBAHUS TOYEYHBIX MPOO,
O0TOOpaHHBIX HA OJIHOM MPOOHOI MIIoIaAKe.

JUis XMMHUYECKOro aHaiu3a oObeAMHEHHYIO0 MPOOY COCTaBISIOT HE MEHee,
4eM M3 MSTH TOYEYHBIX TPOoO0, B3ATHIX C OJHOM MpoOHOU mmomanku. Macca
o0BeMHEHHOM MPOOBI AOHKHA ObITH HE MeHee | KT.

JInst  KOHTpOJS  3arpsi3HEHHMsS  NOBEPXHOCTHO  PaCHpEAeIIIOIIMMUCS
BEILIECTBAMH — HE(PTh, HEPTEHPOIYKTHI, TSKEIbIE METAUIbl U JIp. — TOUYEUHbBIC
npoObl OTOMPAIOT MOCHOKWHO ¢ rIyOouHbl 0-5 m 5-20 cM maccoit He 6osee 200 r
KaXKJ1asl.

JI71st KOHTPOJIA 3arpsiI3HEHUSI JIETKO MUTPUPYIOUIMMU BEIIECTBAMU TOYEUHbIE
npoObl OTOMPAIOT MO TN€HETUYECKUM TOPU30HTaM Ha BCIO IIyOHMHY MOYBEHHOTrO
npodus.

[Tpu oTOope TOUEUHBIX MPOO U COCTABIEHUU 00bEIMHEHHON MPOOBI AOHKHA
OBITh UCKJIFOUE€HA BO3MOKHOCTbh UX BTOPUYHOT'O 3arps3HEHMSL.

Toueunble MpoOOBI MOYBBI, MPEJHA3HAUCHHBIC IS ONPEACICHUS TAAKEIbIX
METaJIJIOB, OTOMPAIOT HHCTPYMEHTOM, HE coaepKaiiuM MeTtajuioB. [lepen otbopom
TOUYEYHBIX MPOO CTEHKY MPUKOIKH WM MOBEPXHOCTh KEpHA CIEAyeT 3a4HCTUTh
HO>KOM U3 IMOJIUITHIIEHA WIH MOJUCTUPOIA WX MJIaCTMACCOBBIM IITATEIEM.

Toueunble NpoObI MOYBHI, MpEeAHA3HAYEHHBIE U OMpPEIETICHUS JIETYYHX
XUMHUYECKUX BEIIECTB, CIAEAYET Cpa3y MOMECTUTh BO (PIIAKOHBI WM CTEKJISTHHbIE
OaHKHU C IPUTEPTHIMU MPOOKAMHU, 3AMOJTHUB UX MOJTHOCTHIO 10 MPOOKH.
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Toueynpie npoObI  MOYBBL, MpeAHA3HAYEHHBIE I ONpEeNETCHUsS
MECTUITUIOB, HE CIIEAYET OTOMPAThH B MOTMATUIICHOBYIO MJIH TJIACTMACCOBYIO Tapy.

Bce o6benuHenHbIe POOBI TOJDKHBI OBITh 3apPETUCTPUPOBAHEI B KypHAJIC U
mpoHyMepoBaHbl. Ha kaxayto mpoOy MTOKeH OBITh 3alOJIHEH COMPOBOIUTEIBHBIHN
TaJIOH B COOTBETCTBUU C 00S3aTEIHHBIM MPUIIOKCHUEM 3.

B mporiecce TpaHCTIOPTUPOBKH M XpaHEHUS MIOYBEHHBIX TIPOO JOHKHBI OBITh
MPUHATHI MEPHI IO MPETYTPEAKACHUIO BOZMOKHOCTU UX BTOPUYHOTO 3arpsi3HEHUS.

[IpoObI TOYBBI AJIT XMMHYECKOTO aHaju3a BBICYIIMBAIOT 1O BO3IYIIHO-
cyxoro coctostHusi 1o ['OCT 5180-75. BozaymiHo-cyxue mnpoObl XpaHAT B
MaTepyaThiX MEIIOYKaX, B KAPTOHHBIX KOPOOKAX WIIM B CTEKJITHHOU Tape.

[1poObI MOUBHI, MpeHA3ZHAUCHHBIE SISl ONPENEIICHUS JIETYYUX U XUMUYECKU
HECTOMKHUX BEIIECTB, IOCTABISIOT B TAOOPATOPHUIO U Cpa3y aHATU3UPYIOT.

[Ipn HEOOXOIMMOCTH XpaHeHHUs MpoO MOUYBBI OoJjiee MecsAlla MPUMEHSIOT
KOHCEPBUPYIOLIME CPEACTBA: MOYBY IMEPECHINAIOT B KPUCTALIU3ATOP, 3AJIUBAIOT
pactBopoM (QopMmasiniHa ¢ MaccoBod goned 3%, TPUTOTOBJICHHBIM Ha
M30TOHHYECKOM pACTBOPE HATpHsl XJIOPUCTOro ¢ Mmaccoou pouen 0,85%
(xkuakocts bapbaraino), win pacTBOPOM COJITHOM KHCJIOTBI C MacCOBOHM JoJiei
3%, a 3aTeM CTaBAT B XOJIOAUJIbHUK.

2.7.3. [loocomoexa k ananuzy

Jlnst onpeneneHuss XMMHUYECKUX BEIIECTB MpoOy MOYBBI B JabOpaToOpuu
pacceimaroT Ha OyMare WM KaJbKe W Pa3MUHAIOT MECTUKOM KPYITHBIE KOMKHU.
3aTeM BBIOMPAIOT BKJIIOYEHHUS — KOPHU PACTEHUN, HACEKOMBIX, KaMHH, CTEKIIO,
yToJib, KOCTH KMBOTHBIX a TaK€ HOBOOOpPA30BaHUs — APY3bl THIICA, U3BECTKOBBIC
XKypaBuMKu W Ap. [IouBy pacTUparOT B CTyIIKE HECTUKOM M IIPOCEHBAIOT UYEPE3
cUTOo ¢ auamerpoM oTBepctudi 1 MM. OtoOpaHHble HOBOOOpa3oBaHUS
aHATM3UPYIOT OTACIBHO, TOITOTABIMBAS UX K aHAIM3Y TaKXe, KaK Mpo0y MOYBHI.

Jlnst onpeneneHusi BaJOBOTO COJAEPKAHMS MUHEPAIbHBIX KOMIIOHEHTOB W3
MPOCESTHHON MPOOBLI OTOUPAIOT MPEJCTABUTENBHYIO MPOOY Maccoi He Ooiiee 20 T u
pacTUpalOT €€ B CTYNKE W3 arara, SIIMbl WM IUIAaBJICHOTO KOpyHAA 0
yApO00Pa3HOTr0 COCTOSHHUS.

3. KOHTpOJIbHBbIE BONIPOCHI

=

CocraBbTe 0JI0K MOYJIBHYIO CXeMy 0TOOpa MpoObl aTMOC(EPHOTO BO3IyXa.

2. B kakux cnydas MCHOJB3YIOT TOTJIOTHTENBHBIE COCYIbl 0e3 MeMOpaH mpu
otbope mpod arMocdepHOro Bo3myxa?

3. Kak mombuparoT CKOpOCTHM MOKa4YMBAHUS BO3AyXa Yepe3 MOTJIOTUTEIhHBIC
JKUIKOCTH?

4. Kak yuecTpb BIMSHHE MapaMeTpoB aTMocepbl Ha OO0BEM MPOKAYEHHOTO
BO3yXa?

5. Kakue mapaMeTpbl OKpy’KaroIIel cpembl HEOoOXOIUMO 3a(UKCHpPOBATH IIPH
otbope pod armMocdepHoro Bo3myxa?

6. YuuTtsiBaloT JM mIpu 0TOOpPE MPOO BOJBI HAOOP OMpeAeIsieMbIX MapaMeTpoOB U

Kak?
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Pasnuuarorcs

COCYJIBI

OTpe/IEeTsIEMBIX TTapaMeTpOB?
10.KakumMu HMHCTpyMEHTaMH TMOJB3YIOTCS MpU OTOOpE MOYB Ui aHaiu3a B HHUX

METAJJIOB?
11.Kakue cymecTByIOT METOABI 0TOOpa TOYEUHBIX MTPOO MOYB?
12.Kax ocymiecTBIsIOT MOATOTOBKY MPOO MOYB K aHAIN3Y?

4. JIuteparypa

Hcnonb3ytoT i1 Kakue-1ub0 yCTpoicTBa mpu oToope mpod BoAbI?
8. Kak co3nate cTaOuibHbIE YCIOBHS IPU XPaHEHUU MTPOO BOJIBI?
9

UL XpaHeHusi TpoOd B 3aBUCUMOCTH  OT

1. E.A. Ileperya, E.B. I'epHer. XuMnueckuil aHaJu3 BO3/lyXa MPOMBIILIEHHBIX
npeanpusatuid. [lox pea. .M. Kopenmana. U3n-Bo «Xumusi»: M.- 1965, c. 368.
2. TOCT 17.4.4.02-84. Metoasl oTOOpa W MOATOTOBKH MPOO JJIT XUMHYECKOTO,
OaKTEepHAIIBHOTO, TEIbBMUHTOJIOTMYECKOTO aHAIN3A.
3. TOCT 51592-2000. Boma. O6mume TpeboBaHus K 0TOOPY Mpoo.

IIpunoxenue 1

Taonuua 1. Memoowl xpanenus u KoHcepsayuu npoo 0 onpeoenenus
0000UIeHHbIX ROKa3amerienl

HaTHas1

oxJaknenue o 2—>5 °C
151
XpaHEHHE B TEMHOM

Marepuai, u3 Makcu-
Haumeno- - ITpoBenenust
BaHue e Metox xpanenus N ol pe)leieﬂnﬁ IMpumeuanue
TOBJIEHA EMKOCTh H KOHCepBAILHH pexomeny- 1p p
nmoKa3areJis JJIs1 0TOOpA 1 eMblIii CPOK TOKA3aTeJIst
XpaHeHus npoo XpaHeHus
Bonoponnsiii [lonumepHbIit — — Ha mecte OnpeneneHue cienyet
MOKa3aTelb [MaTepuai Wiu orOopa npod  [MPOBOAMUTH KaK MOXKHO
CTEKJIO Kopee u
TpancniopTupoBanue |6 4 JlaGoparopust  |ipexmournrensree Ha
[Ip1 TEMIICPpaType MecTe mocie 0Toopa
HIKE TEMIIePaTyPhbI MpOOBI
oTOOpa npod
O01mas [TonumepHBIit Oxnaxaenue 10 2—5 |24 4 Jlabopatopust  |—
MUHepaIu3al MaTepua Wik °C
Msi, CyXoi CTEKJIO
0OCTAaTOK
DKectkocte  [[lonumepHbIit — 24 4 Jlaboparopust  [[lommyckaeTcst XpaHeHHE
061113;[ MaTCpual Uuin B
CTCKJIO reueHue 48 1, Kpome
mpo0 ¢ yaenpbHOM
DIIEKTPOITPOBOTHOCTHIO
oostee 70 MCm/m. He
IMOITycKaeTcs
MIPUMEHSTEH CEPHYIO
KHCIIOTY
Oxkucise- Ctekiio [Tonkucnenue no pH |2 cyt Jlaboparopust  OnpenencHue cieayer
MOCTh MeHee 2 CepHOU MTPOBOIUTEL KaK MOXHO
repmaHra- KHCJIOTOH, cKopee




MCCTC

[TormmMepHBIi 3amMopakuBaHUE 10 1 mec JlaGopaTopus
MaTepHal muHyc 20 °C
DenonpHblil [bopocumnkataoe  [[lo6aBienue 1 r 24 4, JlaGoparopust  |YcnoBUsl XpaHEHHS
MHIEKC CTEKJIO cyibdara menu Ha 1 BBIOMPAIOT B
mM3 TIpOOBI 1 BaBUCHUMOCTH OT
monkucienue hocdop- METO/Ia OTIPEICICHUS
HOU KucyoToit 1o pH [moKa3aTeis
MeHee 2, XpaHCHHE B
TEMHOM MECTE IIpU S—
10 °C
KucnorHocTs [[lonmumepHbIit Oxnaxnenue 10 2—5 (244 Jlaboparopus  [[IpeamouturensHO
138 MaTepHal NN °C BEITIOJTHCHUC
[I€JI0YHOCTh [CTEKJIO OIIpeaeIICHUH
Ha MecTe 0TOOpa Mpoo
0COOEHHO TS TIPO0 C
BBICOKOH
KOHLIEHTpauuen
ACTBOPEHHBIX I'a30B)
BITK Crexio — 24 g Jlabopatopust | —
Oonoxummuec
Koe
notpedieHne
KICIIOpOAa)
H Marepuan, uz Makcu- -
auMeHo- . 0BeIeHHsI
BaHHe Tﬁ;ﬁgﬁglg\:g:rb Meron xpanerus N - onll))e)leﬂﬂeﬂnﬁ IIpumevanue
M KOHCEPBAIMH PEKOMEH/TY
noKa3zareJist 151 0TO0pa U eMBbIii cCpoK noKasaTesist
XpaHeHus pod XpaHeHus
XTIK Crexio [Tonxucnenue cepHoil |5 cyT Jlaboparopust  |—
XUMUYECKOE kuciaoroi 1o pH menee
notpedieHne D, oXJaxaeHue 10 2—5
KHCIIOpOaa) °C
1 XpaHEHHE B TEMHOM
MecTe
[TosimMepHBIit BamopaxuBaHHe 10 1 mec Jlaboparopust  |—
MaTepHa mMunyc 20 °C
'Y nenpHas [TonumepHBIit Oxiaxaenue 10 2—5 |24 4 Jlaboparopust  [[IpegmoururensHO
DIIEKTPOIIPO- MaTepUa Win °C BEITIOJTHEHUE
BOTHOCTD CTEKJIO OTIpeIeTIeHUN
Ha MecTe 0TOopa Mpoo
B3semennsle [[lomumepHBIit — 24 g JlaGoparopust  OnpeznesneHue ciaeayer
M OceAaroIreMaTeprat Win [IPOBOJIUTH KaK MOYHO
BEIIECTBA CTEKJIO cKopee.
[TpennouTurensHO

BBITIOJTHCHHUE OIIPECIC-
ImeHwit Ha MecTe 0TOopa

mpo6




Taobnauua 2. Memoowl xpanenus u KOHcepeauuu npoo 011 onpeoeneHus
HEKOMOpPbIX XUMUYECKUX noKazamee

Marepuadn, u3 Maxkcu- M
Haumeno- KOTOPOr0 U3ro- M MAaJIbHO €cTo
BaHHe TOBJICHA €EMKOCTh e;ggcyépigﬁl;v;ﬂ " PEKOMCH/TY- ;:P;’el;eélﬂee}::% IIpumeyanue
MoKa3aTesIsA 1151 0TOOpA U p eMBIii CPOK OKA3ATe/IsE
XpaHeHus Mpod XpaHeHust
AMMHAK 1 TlonumepHbIN [Tonkucnenue cepHol |24 g JlaGoparopus
MOHEI aMMO- |MaTepHal WK KucioTou 1o pH o
HUsS  (CyM-  |CTEKIIO MeHee 2, OXJTaXK/ICHIEe
MapHO) no2—5°C
Oxnaxaenue 1o 2—5°C| 64
A30T [TonumepHbIHA [Tonkucnenue cepHorl |24 y Jla6opatopus |IlonkucieHne He mpo-
OpraHpdec- |MaTepuai Wid kucioToi 1o pH BOIAT, €CIH JTa K
KX GOpPOCHIMKATHOE |MEHee 2, OXJIaXICHe npoba OyJeT HUCHOJIb-
COCIUHECHHUH |CTEKIIO J10 2—5 °C u XpaHEeHHE 30BaHa IJIs Ompeelie-
B TEMHOM MECTE HHS aMMHaKa
Amomunanii | [lonmumepHsIit Ilopxucnenue no pH | 1 mec Jla6oparopust | —
(cymmapHo) |Marepuan MeHee 2
Bemson  |Crekio Xpanenne npu 3 cyr Jla6opaTopus |3aIONHCHHE EMKOCTH
temmeparype 2—5 °C. 06e3 BO3AYLIHOIO IIPO-
[Tpu nanuuumn CTpaHCTBA U TPAHCIIOP-
aKTHBHOTO XJIOpa THPOBaHUC pu
nobasnenue 20 Mr Temmneparype 2—>5 °C
THOCYIb(MaTa HATPUS
Ha 1 v Ipo6sI
Marepuai, u3 Makcu- M
Haumeno- KOTOPOI0 M3r0- | ¢ MAaJIbHO €cTo
BaHHe TOBJIEHA EMKOCTh e]I gﬂ c’épigf:l';:lﬂ " PeKoMeHIy- ;ﬂ) Oel;[?nee}::lslli Ipumeuanue
ToKa3aTeJsist JJIs1 0TOOpA 1 p eMblIii CPOK n(PKamTeJm
XpaHeHus1 Ipoo XpaHeHust
bens(a)mu- | Crexno JloOaBnenue 1 cyr Jla6opaTopust | IKCTPAKUMIO  [POOHI
peH pacTBOpUTEII, MIPOBOJIAT HE IO3JHEE
HCITOJIB3yEMOTO IS 1 cyr ¢ MomeHTa
9KCTPaKIINK, XPAaHCHHE otOopa mpoOskI
pH  TeMIrepaType 2-5
°C
[Ipn vanuunm
aKTHBHOI'O  XJIOpa
nobasneHue 20 mr
THOCYJb(aTa HATPHUS
Ha 1 1m° po6sI
l'uppokap6o | ITonmmepHbiit Oxnaxkaenue 10 2—5 |24 g Jlaboparopust |—
-HaTHI MaTepHall Hin °oC
CTEKJIO
Keneso HomumepHbiit INoaxucnenue no pH 1 mec JlaGoparopust |Pexomennyercs
(cymmapHo) | MaTepual i MeHee 2 OnpeieNATh Cpasy
OOPOCHIIMKATHOE
CTEKIIO MOCJIE OIPEICIICHHUS

HEYCTOMYUBBIX
MOKa3aTeIieH




Keneso () | Tlonnmepnbii [onxucnenue no pH 244 Ha mecte Pexomennyercs
%’Iggggﬁig IngP}IIOG MeHee 2 Son;moﬁ oTbopa mpod  |ompenenaTs cpaszy
CTEKIIO KHCIIOTOH 1 y/IaJieHne win B 1a00-  |TOCIie OIpe/ieeHus
atMocdepHoro patopuu HEYCTOMYUBBIX
KHCII0poJa rokaszaTeneu
JKups, Crexio OKcrpakius (110 BO3- 24 g Jlaboparopusi |EmMKkocTs mepen
:Ig;ggz)ii ?e' MOKHOCTH) Ha MecTe 0T6OPOM NPo6 JOMKHA
otbopa pod 1 OBITH TPOMBITA
oxnaxkaenue 10 2—5°C BEIIIECTBOM JIJIst
skcTpakuun. [locme
orbopa npod 10-
0aB/ISIIOT  BEILIECTBO,
MPUMEHSIEMOE IS
3KCTPAKIUH B
COOTBETCTBHH C
METOJIOM OTIpeeTICHIS
MOKa3aTelist, WIu
MIPOBOSIT SKCTPAKIIHIO
Ha MecTe 0TOopa mpod
Kanmui HomnmepHsrit Oxnaxaenue 10 2—5 | 1 mec Jla6opatopust |—
(cymMMmapHO) |MaTepuall Wiu oC
OOPOCHIIMKATHOE
CTEKJIO
Kanmuit HonumepHerii dusTpoBaHKE HA 1 mec JlaGopatopust |PacTBOpeHHBIE* B BOJIE
gﬁg?;(’pm' %dggggﬁiﬁ IflaHTI;IJOC MecTe 0TO0pa IIpod 1 (opmb Kazvust 1t
CTEKIIO MO/IKUCTICHHE a1cOpOUPOBABIINIACS
¢unbTpata no pH Ha B3BEIICHHBIX
MeHee 2 yacTUUax KaaMuil
JIOITYCKAaEeTCs OTpe-
JEJISITh B OJHOM U TOH
xKe mpode
Marepuain, u3 Makcu-
Hammeno- | KkoToporo msro- | ny.. 0/l XpaHeHHs! MaJIbHO le(gg;:gnﬂ
BaHHUe TOBJIEHA EMKOCTh PeKOMeHTY- - Ipumeuanue
nokaszareJisi JIJIs1 0TOOpA U KoHCEpBALIH eMbIii CPOK ONPENETEHMH
XpaHeHus1 Ipoo XpaHeHust TioKasaTest
Kanbrmit HommmepHsiii — 244 Jla6oparopus |lomyckaercs
?fgg’gaﬂ i XpaHEHHUE B TEUCHHE
48 9, kpome TIpood ¢
YIEIbHOMN JJIEKT-
POIIPOBOTHOCTHIO
oomnee 70 MCm/m
[Tonxucnenue no pH 1 mec JlaGoparopusi |He momyckaercs
MeHee 2 MPUMEHEHUE CEPHOMI
KHCIQTBI
Kobanbet [HonumepHsbIit Hoaxucnenue no pH |1 mec Jlaboparopust |—
(cymmapHoO) |Matepuan wiu MeHee 2
OOpOCHIIMKATHOE
CTEKJIO
Kpemuuit ITonnmepHsIi Oxnaxaenue 10 2—5 |5 cyr Jlaboparopus |lIpu HeoOxoanmMocTH
MaTepHual °C oTpeIeTICHUS pacTBO-

PEHHBIX GopM Ipoly
npu otoope
GbuIbTpYIOT Yepe3
MeMOpaHHBIH QUIBTP




xiopodopma Ha 1 v
POObI, OXJIAKIEHHE 10
2-5°C

Mapranen;  |[lonumepHsrit Ilonkucnenne no pH |1 mec Jlaboparopust |—
(cymmMmapHO) |MaTepuan MeHee 2
Mens ITonumepHsIit Ilonkucnenue o pH |1 mec Jlaboparopust |—
(cymMMapHO) |MaTepual Win MeHee 2
OOpOCHIIMKATHOE
CTEKJIO
MpbIibsk [TonumepHsbIi [oaxucnenue no pH |1 mec JlaGoparopust |Ucnonb3yroT CONSIHYIO
(cymmapHo) |matepuan unn MeHee 2 KHCIIOTY, €CJIK METOJ]
CTEKJIO oTpezieNieHIs] OCHOBaH
Ha BOCCTAHOBJICHUU
BceX ()OPM MBILIbSIKA
IO JIETY9ero
MBIIIbIKOBHCTOTO
BOZIOpOAA
Hedtb n Crexio OKcTpakius (mo Bo3- |24 9 Jlaboparopust |EMkocTh mepen
HedTenpo- MOXHOCTH Ha MECTE) U 0oTOOpOM P00 ITOJKHA
IIyKTHI (CyM- OXJIaXKICHHE IO 2—5 OBITH POMBITA
MapHO) °C BEIIIECTBOM JIJIS
skctpakuuu. Ilocne
otbopa npo0 He-
00X01MMO 100aBUTH
BEIIIECTRO,
NpUMEHSIEMOe JJIs
HKCTPAKIINH B COOT-
BETCTBUU C METOJIOM
OTIpeIeJICHHSI, U
IIPOBECTH IKCTPAKIIUIO
Ha MecTe 0TOopa mpod
Hukens IHonumepHsbIit [oaxucnenue no pH |1 mec Jlaboparopust |—
(cymMMapHoO) |MaTepuan MeHee 2
Marepuai, u3 Maxkcn- M
Hammeno- | Kkotoporo msro- | n, MaJIbHO ecTo
BaHHUe TOBJIEHA EMKOCTh e;gflc’épigfggf " PeKOMeH/Ty- ;ﬂ) Oelzl?ﬂeel:::l’% Ipumeuanue
MoKa3aTeJsIst 1151 0TOOpa U p eMBIii CpoK n(PKaaaTenﬂ
XpaHeHus1 Ipoo XpaHeHus1
Hurpats! IonmrmepHbIit [lonxucnenue no pH (244 JIabopatopust [He JIOTTyCKAeTCs
MaTrepual uin MeHee 2 WIIH IPHMEBEHNE A30THOI
CTEKIIO oXTaskIeHue 10 2—5 p
°C wim nobasnenue KHCJIOTHI
P—4 cMm3 xmopodopma
M OXJIaXJIEHUE J10 2—5
1o
DunprpoBanue uepe3 (48 4 Jlabopatopust | Jng IPYHTOBBIX 1
MEeMOpAHHEI riIbTp © MOBEPXHOCTHBIX BO
pazmepom mop 0,45 p A
IMKM ¥ OXJI2XKJICHHE JIO
?—5 °C
Huputs! IlommepHsIi g)xnanczerHe no2—5 (244 Jlaboparopust | He JIOTTyCKAeTCs
MATCpHATT 1T C MMPUMEHEHNE a30THOU
CTEKIIO p
KNUCITOTEL
[loBepxHocT- |Crekio onkucnenue 1o pH |48 4 Jlaboparopust |
HO-aKTHBHBIC MeHee 2 CepHOI
BEIIeCTBA KHCJIOTOM, OXJIaXKICHHE
aHu- o 2—5 °C
OHOT€HHBIE
) /{obaBnenue 2—4 cm® |7 cyT _




CBuHen IonumepHsbIit [lonxucnenue no pH |1 mec Jlaboparopns | He pomyckaercs
CyMMapHO) |marepua wim MeHee 2
OOPOCHITIKATHOE TIPUMEHATE CCPHYTO
CTEKJIO KUCIIOTY
Cynbatsr IonvmepHbIi Oxunaknenne 10 2—5°C | 7 ¢yt Jlaboparopust | [Ans mpemoTBpaieHus
MaTepua Win BO3MO)KHOTO 00pa3oBa-
CTEKJIO HUSI CEPOBOAOPO/A B IPO-
Oy CcTOUHOM BO/BI J00aB-
JISIOT TIEPOKCH, BOAOPO-
na. Jlns mpo6 ¢ BIIK 6o-
nee 200 mr/mv® BMecTO
TIEPOKCHA BOAOPOAA J10-
0aBIIIOT COJISTHYIO KHC-
JOTY
Tsoxensle | [lonmumepHbIit Hoakucnenue o pH | 1 mec JlaGoparopust |—
META/UIBl | MaTepua Win Menee 2
(xpome DOPOCHITKAaTHOE
PTYTH) CTEKITO
Yrirepon Crexito Honkucnenune cepHor | 7 cyr Jlaboparopusi |MeTon XpaHEeHHS 3aBH-
OpraHuyec- KHCIIOTOH 1o pH menee CHT OT KOHKPETHOTO
KA 2, OXNKICHHE 10 2— METO/1a OTIPEIETIEHHS
5 °C 1 XpaHEeHHE B Aa ONpenei
TEMHOM MECTE [TOKa3aTelId
TomvepHbIit 3aMOpaXHBaHHE 110 1 mec
MaTepua munyc 20°C
@ropunpt | [Tonmmmepnsiit — 1 mec Jlaboparopust |—
Marepuar (3a
HCKITFOYCHUEM
nonupTOPITH-
JIEHOBOT'0)
Marepmuain, u3 Maxkcn-
Haumeno- | koToporo usro- MAaJIbHO Mecto
p Meton xpaHeHUs U NpoBeIeHust
BaHMe TOBJIEHA EMKOCTH KOHCEPBAIHA PEKOMEILY- | 1 on enpii IMpumeyanue
noKazareJis 1151 0TOOpA M p eMblii CPOK 1OKA3ATe/IsE
XpaHeHusl IPod XpaHeHus
OeHobl BopocunukarHoe 9XH37KIIGHI/IC 102—S | 244 JlaGoparopust |—
CTEKTTO C u XpaHEHHE B
TEMHOM MeECTe.
[Ipu Hanmuuuun
aKTUBHOTO XJIOpa
nobasiienne 20 Mr
THOCYJb(aTa HATPUS
Ha 1 1m° po6sI
IlopmenaunBanue 10
pH 6omnee 11 (B
3aBUCUMOCTH OT
METO/1a OTPEIeTICHHUS)
Xnopuast  |[loaumepHsIit — 1 mec Jlaboparopust |—
Martepuai Win
CTEKJIO
Xnop IHomumepHBIit — — Ha mecre Onpenenenue cnenyeT
OCTaTOYHBIA |MaTepuan win orbopa mpod  |IPOBOAUTH KaK MOKHO
CTEKJIO cKopee
Xpom (V)  |IToaumepHsrii Oxnaxaenue 10 2—5 |24 4 JlaGoparopust |—
MaTepual Win °C
OOpoCHIIMKaTHOE

CTCKJIO




Xpom ITonumepHsIit Ilonkucnenne no pH |1 mec Jlaboparopust |—
(cymmapHO) |MaTepuan wia MeHee 2
OOpOoCHIIHKATHOE
CTEKII0
Xnopodumn |[TomumepHsIit Oxnaxaenue 10 4 °C |24 4 JlaGoparopust |[Ipu TpancmopTupoBa-
MaTepra Win HUW €MKOCTb
CTEKJIO pa3MenIaT B TEMHOM
OuUIbTPOBaHUE U 1 mec Jlaboparopus |llpu TpancnopTupoBa-
3aMOpaKMBaHUE HUW €MKOCTb
ocajka pa3MeniaT B TEMHOM
HNPUJIOKEHHUE 2

ITACITIOPT OBCJIEAYEMOI'O YYACTKA

. Homep yuactka
. Anpec yyacTKa U ero NpuBsA3Ka K MCTOYHUKY 3arpsi3HEHUS
. lara obcnenoBanus
. Pazmep yuactka
. Ha3zBanue nous
. Pensed
. YPOBEHb 3ai1eranus IpyHTOBBIX BOJ
. PacTuTenbHbIN TOKPOB TEPPUTOPHUH
. XapakTepucTHKa UCTOYHHKA 3arpsi3HEHUs (XapakTep IPOU3BOJICTBA, UCIIOIb3YEMOE ChIPbE,
MOIIIHOCTb ITPOU3BOJICTBA, 00BbEM Ia30MbLIEBBIX BHIOPOCOB, KUAKUX U TBEPJIBIX OTXOJIOB,

yJaJeHue OT KUJIbIX 3JaHUH, UTPOBBIX IJIOLIAI0K, MECT BO/103a00pa U T.1.)

O 00 1 N N B W —

10. Xapakrep UCIIONB30BAHUS YYaCTKa B T0J 00CiIe10BaHus (IPEANPUsITHE,
CEJIbCKOXO035IMCTBEHHOE Yro/1be, II0JI0Ca OTUYKICHHUS T0POTH, JeTCKas MIIOIaKa U JIp.)

11. CBenenust 00 MCTIONB30BAHUM YUACTKa B MIPEIbIAYIINE TObI (Mennopalus, CeBOOOOPOTHI,
NPUMEHEHHE CPEACTB XUMU3ALMH, HATUYHE CBAJIOK, OYUCTHBIX COOPYKEHUH U T.].)

Hcnonaurenb JIUMYHas 1nmoAnrucChb PaCH_II/I(I)pOBKa
JOJIKHOCTD noAIIMCH




HHPUJIOKEHME 3
COINPOBOJIUTEJIBHBINA TAJIOH

1. JaTta u yac ot60opa mpoOsI
2. Anpec
3. Homep yuactka

4. Homep nipoOHO¥ TUIOLIAAKH
5. Homep o0bearHEHHOM POOBI, TOPU3OHT (CJI0H ), TITyOUHA B3STHS TPOOBI

6. XapakTep METeOpOJIOrHYeCKUX YCIOBHH B JIeHb 0TOOpa MpoObI

7. OcobeHHOCTH, 0OHAPYKEHHBIE BO BpeMsi 0TOOpa MpoObI (OCBEIICHUE COTHIIEM,
MPUMEHEHUE CPEJCTB XUMHU3AIMH, BUBI 00PaOOTKH TTOUYBHI CEITBCKOX03SCTBEHHBIMH
MallliHAMH, HAJTMYHE CBAJIOK, OUUCTHBIX COOPYKEHHM U T.1.)

8. IIpoure 0cOOCHHOCTH

Ucnonuurens JINYHAS TIOAUCH Pactmmdposka
JIOJKHOCTh MOAUCH



JlaGoparopHas padora No2.
ATTeCTOBaHHbIe CMeECH 1 ux MQTpOHOFI/I‘-IeCKI/Ie XapaKTepHCTI/IKH

BBenenne

Heapr paldoThI: O3HAKOMUTBCA CO CPEACTBAMH M3MEPEHHS COCTaBa
BEIIECTBA, K KOTOPBIM  OTHOCSATCS  cTaHgaptHbie oOpasubl  (CO) wu
HECTAH/IAPTU30BAHHBIC CPEACTBA H3MEpeHuid, arrecroBaHHble cmecu (AC), u
HAay4YUTbCAd YCTAHABIMBAaTh METPOJIOTUYECKHE XAPAKTEPUCTHUKUA aTTECTOBAHHBIX
CMECEH IO MPOLEIYPE UX MPUTOTOBIICHUS.

OcCHOBHbBIC IOHATHS

1.1. MW3mepenne ¢Gu3nuecKoi BEIMYUHBI — 3TO COBOKYIMHOCTH OIepaiuit
M0 TMPUMEHEHUIO TEXHUYECKOTO CpEJCTBa, XPAHAIIETO CAUHUILY WU
BOCIIPOU3BOJISIIECTO  IIKATy (PU3UYECKOW BEJIMYMHBI, 3aKIIOYAIONIMXCS B
CPaBHEHHHM U3MEPSIEMON BEJMYHMHBI C €€ EIUHULEH WIM IIKaJOil C ULEJbIo
MOJYyYEHUs] 3HA4YeHUsT HSTOM BenuuyuHbl B (opme, Haumbosiee ymoOHOU st
UCIIONIb30BaHus. V3MeputenbHas wuHpopManusg - HHPOpMALUS O 3HAUYCHUSIX
u3MepsieMbIX GU3UIECKUX BEJIMYUH.

1.2. TocynapctBenHas cuctema oOecrieueHusi equHcTBa usmepenuit (I'CIT)
YCTaHaBJIIMBAET KOMIUIEKC CTaHJIapTOB, B3aMMOYBS3aHHbBIX NpPaBUJI, MOJIOKEHUM,
TpeOOBAaHUM W HOPM, ONPEACISIIONIMX OpraHU3aIUi0 U METOAUKY MPOBEACHUS
paboT 1O OlIEHKE M 00ECIICYSHUIO0 TOUHOCTH U3MEPEHUH.

EnuHCTBO ¥ TOUHOCTH U3MEPEHHUSI JOCTUTAKOTCS MOCPECTBOM IPaIyUPOBKH,
METPOJIOTUYECKOM  aTTecTallii  moBepku  cpeAacTB  u3Mepenus  (CH),
METPOJIOTUYECKOW aTTeCTallMd METOJMK BbIMoNHeHUs wu3Mepenuit (MBN),
KOHTPOJISI TOKa3aTeled TOYHOCTH W3MEPEHUM, BbINOJHsIEMbIXx no MBU; ¢
00s13aTeIIbHBIM MCTIOJIb30BAaHUEM CTaHIapPTHBRIX 00pa3iioB (CO).

CO - cpencTtBo M3MepeHH B BHUJE BelleCTBa (MaTepuaia), COCTaB WU

CBOMCTBA KOTOPOI'0 YCTAHOBJICHBI aTTECTALIUEH.



1.3. O61mue TpedGoBaHMS K CTAHAAPTHBIM 00pa3uam

OO6mue TpeOoBaHUS K CTaHAApTHBIM 0oOpasiiam u3noxensl B ['OCT 8.315-
91, xotopeie pacnpoctpansorcs Ha CO cocTaBa M CBOMCTB BEIIECTB U
MaTepHaoB.

B  3aBucumocty oT Buaa  arrectyemoi  xapakrepuctuku  CO
noapazaenstorcs Ha CO coctaBa u CO CBOWMCTB.

B 3aBucumMocTu ot cdepsl aeicTBUsS U 00JaCTH MPUMEHEHHS ONPEACIISIeTCs
ypoBeHb yTBepxkaeHus CO. [1o stomy npusnaky CO noapazaensitoT Ha KaTerOpuu:

1 - rocynapctBenubsie CO (I'CO);

2 - otpaciaeBbie CO (OCO);

3 - CO mpeanpustuii (COII).

s kaxporo sk3emmusipa CO mnpu ero arrectaud OpraHu3aluen-
pa3pabOTYMKOM OIpENeNseTcsl CpoK TroAHOCTH. [lo ucTeueHMn 3TOro Ccpoka
OpraHu3alus-pa3paboTUYUK OCYIIECTBISCT, MNPU HEOOXOJUMOCTH, IOBTOPHYIO
arrecranuto CO.

K kxaxgomy sk3emmisipy (komiuiekty) CO, mocraBiisieMOMYy MOTPEOUTENIO,
JIOJDKHO OBITh TMPUJIOKEHO CBUJIETEIILCTBO, COJIEpXKAIIEe METPOJOTUYECKUE
XapaKTePUCTUKUA KOHKPETHOTO dK3EMILISIPA.

1.4. HopMupyemblie MeTPOJIOTHYECKHE XapPAKTEPUCTUKHU CTAHAAPTHBIX
oOpa3uosB

Mertponornueckue xapaktepucTUkd CO OTHOCATCS K KaXIAOMY JK3EMILIIPY
oOpaslia Wi K KaXXJ0i ero 4acTu, UCTOIb3yeMON B COOTBETCTBUH C MPOIEIYPOi,
YCTaHOBJICHHOMW B JJOKyMEHTAIUH 110 IPUMEHEHHUIO 00pasIia.

3Ha4YeHUsI METPOJOTUUECKUX XapaKTEPUCTUK YCTAaHABIMBAIOT B MpOIECCe
arrectaniv CO U PUBOJST B CBUJIETEIILCTBE HA HETO.

XapaKTEepUCTUKY MOTPEITHOCTH aTTecTOBaHHOTO 3HaueHuss CO HOPMUPYIOT
B BHJEC MHTEpBaja JOMYyCKAEMOrO 3HAYEHUS TMOTPEHIHOCTH i1 KaXJI0TO
aTrTecToBaHHOTrO 3HaueHust CO TaHHOTO TUMA.

XapakTepUCTUKY MOTPENTHOCTH aTTeCTOBAaHHOTO 3HaueHuss CO BbIpaKaroT B

BHJIE TPAHUI] JOBEPUTEIBLHOTO HHTEPBAJA Ay +Ag IIPY HECUMMETPUYHOM, WK +



A — [OpU CUMMETPUYHOM PACHPENCIICHUH TMOrPEIIHOCTH U OINPEIEICHHON
JIOBEPUTEIILHON BEPOATHOCTH (Kak rpasuio, P = 0,95).

Xapakrepuctuky omHopoanoctu CO HopmupyroT B Buje npegena CKO
MOTPEIIHOCTA HEOTHOPOAHOCTU Hiisi CO KOHKPETHOTO THUIA. XapaKTEPUCTUKY

onHopogHocTH CO BBIPAXKAIOT:

1) cpeanum KBajpatudeckuM oOTkIOHeHHEM (Px) abOCOMIOTHOW WM
OTHOCUTEIBHOM MOTPENIHOCTA HEOJHOPOJHOCTH MPH UCIOIb30BaHUU MpoOsl CO

3aJTaHHOM Macchl (00beMa, JTUHBI, TUIOIAAU TOBEPXHOCTH U T.1. );

2) 3aBUCHMOCTBIO  CPEIHEr0o  KBaJpaTHYeCKOro OTKIOHEHUs  (Tx)
aOCOJIOTHOM MJIM OTHOCUTENBHOW MOTPEIIHOCTH HEOJHOPOAHOCTH OT pa3Mepa
npo0 (y4acTKOB) BBIpaXEHHOW B BHie (OpMyJbl, Tpaduka WM TaOJIUIIbI, WU
HHBIM c11IocoOoM, yuuthiBaronumM crienuduky CO.

Xapakrepuctuky crabuibHocTh CO HOPMHUPYIOT B JIOKyYMEHTAllMd Ha
pa3pabotky u Beiyck CO U BBIpaKarOT CPOKOM TojgHOCTH 3K3eMiusipa CO, B
TEUEHHE KOTOPOTO €ro METPOJIOTHYECKHE XAPAKTEPUCTUKU HE BBIXOMSIT 3a
YCTaHOBJICHHBIE MTPEEbI.

AttectoBanHoe 3HaueHUe CO JIOHKHO OKAHYMBATHCS JIECSITUYHBIM 3HAKOM
TOTO K€ pa3psia, YTO W 3HAYEHUE TMOrPEIIHOCTH. YHCIoBOe 3HAYeHHE
xapaktepucTtk norpermHoctd CO I0KHO conepkaTh He 0osiee IBYX mudp.

1.5. IlpumeHeHnune cTaHAAPTHBIX 00Pa310B

[Ipumenenne CO  JOKHO  OCYILIECTBIATHCS B COOTBETCTBHM  C
TpeOOBaHUSIMU.

1)HT]] Ha MeToasl n3MepeHuil (UCTIIBITAHUN, aHaJIM3a, KOHTPOJIsS), TOBEPKU
u rpaayupoBku CU;

2)  arrecroBaHHbIX MBU;

3)  rocymapCTBEHHBIX, BEJJOMCTBEHHBIX M JIOKAJIbHBIX TTOBEPOUYHBIX CXEM.
I'CO noJXHBI IPUMEHSTHCS:

- MPU BBINOJHEHUU PAOOT rOCYJapCTBEHHON METPOJIOTHYECKON CIIyx)OOou
(rocyngapctBenHoid moBepkun CH, TOCYyIapCTBEHHOW arTecTalud HUCXOJHBIX

oOpa3zuoBbix CU, necrannaptuzoanubix CU u MBI);



-J1JIs1 BBIIIOJTHEHUSI U3MEPEHHUI, pe3yJIbTaThl KOTOPBIX UCIOJb3YOTCA:

1)  1pu KOHTPOJIE COCTOSTHUS OOBEKTOB MIPUPOTHON CPEIbI;

2) mpu OOECICUCHHH TEXHHKH O€30MaCHOCTH, OXpaHbl TpyJa U B
CUCTEME 3PaBOOXPAHECHHS;

3) mpu KOHTpOJie TOKa3aTelied TOYHOCTH HW3MEPCHHM, BBIMOJHICMBIX I10
METO/IMKaM, pErjlaMeHTUPYEMbIM JNEHCTBYIOIUMU rocyJapCTBEHHBIMH
CTaHJapTaMUu;

4)  mpu mepemadye pa3MepOB aTTECTOBAHHBIX 3HAYCHHN BEIHYWH JPYTHM
CO.

1.6. O0mue TpedGOBaHNS K aTTECTOBAHHBIM CMECSIM

Jlns meTposiorudeckoro ooecneuenus cpeacts udmepenus (C1) u metonuk
KOJIMYecTBEHHOro xumuueckoro aHanmuza (KXA) mnpumenstor arrecToBaHHbIE
CMECH.

ATTecToBaHHasl CMECh — 3TO HECTaHAAPTU30BAHHOE CPEICTBO U3MEPEHUS B
BHUJIE CMECH  BEIIECTB, MMEIOMIEH  METPOJIOTMYECKHE  XapaKTEPHUCTHKH,
yCTaHABJIMBAE€MbIE METOJIOM AaTTECTAlMM IO MpOLEAype MPUTOTOBICHUS U
CO3JaBa€MOE€ Ha MECT€ NPHUMEHEHUS B COOTBETCTBUM C  METOAUKOM,
pErjlaMeHTUPOBAHHOM B YTBEPKACHHOU TOKyMEHTAIUH.

ATTecToBaHHAasi CMECh BEIIECTB (Jajnee — aTTEeCTOBAHHAS CMECh) MOXKET
ObITh B BUJE MEXaHMYECKOM CMECH BEILECTB, CMECH Ta30B, JKUJIKHUX U TBEPIbIX
pPacTBOPOB.

ATTECTOBaHHbIE CMECH 10 CBOEMY HA3HAYEHHUIO BBIMOJHAIOT (YyHKIUU
CTaHJIaPTHBIX 00pa3L0B. ATTECTOBaHHbIE CMECH ITPUMEHSIIOT JIJIS:

. IpalyupOBKH AHATUTHYECKUX npruOoOpoB YHUBEPCAIBHOTO
HAa3HAYEHHsI TNPHUMEHHUTEIIBHO K KOHKPETHOM aHaJUTUYECKOM 3ajade B
COOTBETCTBHUM C JOKYMEHTaMH Ha MeToInKu KXA;

. OLICHHBAHUS METPOJOTUYECKUX XapaAKTEPUCTUK aBTOMAaTUYECKUX
aHaJIM3aTOpOB,  AHAINTUYECKUX  MPUOOPOB  CIEUMATIBLHOTO  Ha3HAYCHUS,

NpEeIHA3HAYEHHBIX [IJI1 HEMOCPEACTBEHHOTO HW3MEPEHHS KOHTPOJUPYEMBIX

MoKa3aTeyiel B COOTBETCTBUU C MTPOTPAMMaMU UX METPOJIOTMYECKON aTTeCTALNY;



. KOHTPOJII ~ METPOJIOTUYECKUX  XApPAaKTEpUCTUK  TpPU  TOBEPKE
aBTOMATUYECKUX aHAJU3aTOPOB, AaHAJIMTHYECKUX NPUOOPOB  CHEIHUATBLHOTO
Ha3HAYEHUS B COOTBETCTBUM C HOPMATHUBHO-TEXHUYECKOW JOKYMEHTAI[UUM Ha
METOJIMKHU UX MMOBEPKH;

. OLICHUBAHUSI METPOJIOTHUECKUX XapakTepucTuk wmeroank KXA B
COOTBETCTBHH C MpOrpaMMaMH UX

METPOJIOTUYECKON aTTeCTalNH;

. KOHTPOJISI TOYHOCTH PE3YJIbTATOB H3MEPEHUIl B COOTBETCTBUM C
JIOKYMEHTaMH1 Ha METOTUKUKXA.

. ATTecTOBaHHbBIE CMECH Pa3pabaThIBAIOT U JIOMYCKAIOT K MPUMEHEHHIO
B TOM Cjydae, KOrja co3JaHue craHmapTHeix obOpasmoB mo ['OCT 8.315-90
HEBO3MOXKHO WJIM HEIEIeCO00pa3HO MO MPUYMHE HETOCTATOYHOM BPEMEHHOM
CTAOMJIBHOCTH UX METPOJIOTHYECKUX XaPAKTEPUCTHK.

MeTposornyeckue XapakTEPUCTUKHA aTTECTOBAHHOM CMECH YCTaHABIMBAIOTCS
pacUYETHBIM IyTEM HA CTAINH aTTECTALIUH.

[Ipy  OpUTOTOBIIEHWHM  ATTECTOBAHHOM CMECHM €M IPUIIHCBHIBAIOT
METPOJIOTUYECKUE XAPAKTEPUCTUKH, YCTAHOBJICHHBIE HAa CTAJNM aTTECTAllUd W
3a()MKCUPOBAHHBIE B YTBEPKJICHHOU JTOKYMEHTAIUH.

JIns KaXkOOoM aTTECTOBAHHOW CMECH YCTAHABIMBAKOT CPOK JEUCTBHS —
WHTEpBAJI BPEMEHHM, B TEUYEHHE KOTOPOTO MCTUHHOE 3HAYECHHE BEJIMYHHBI,
BOCITPOU3BOIMMOE aTTECTOBAHHOW CMECHIO, OCTAETCSl B YCTAHOBJICHHBIX MPEAENIax
P COOTIOZICHUH 3aJJaHHBIX YCIIOBUN XPAHECHHS.

TpeGoBanus © TPUMEHEHHWH AaTTECTOBAHHBIX CMECEH, METOJAMKA WX
MPUTOTOBJICHUS, a TaKXe€ YCIOBUS MW TpoOleAypa NPUMEHEHUS JOJKHBI
YCTaHaBJIMBATHCS B COOTBETCTBYIOIIEH JOKYMEHTALINH:

* HOpPMATUBHO-TEXHUYECKOM IOKYMEHTAIIMH Ha METOJIbI U CPEACTBA MTOBEPKHU
CPEACTB M3MEPEHUN - JJIsi aTTECTOBAHHBIX CMECEH, MPUMEHSEMBIX JJIsi MOBEPKHU
cpeactB uzmepenuit (CHN);

. JOKyMeHTaIuu Ha MeTtoauku KXA — it aTTeCTOBaHHBIX CMECEH,

IMPHUMCHSCMBIX JIJISI TPAAYHPOBKHU U KOHTPOJIA COOTBCTCTBCHHO,



. nporpaMmmax MeTpojorundeckoit arrectaunu CHU — st aTTeCTOBaHHBIX
CMECE, MPUMEHSAEMBIX JJI aTTECTAlMU; CMECEH, TPUMEHAEMBIX JJIsl aTTECTALINH;
IporpaMmax MeTpPOJIOTHYECKOUN aTTeCTAllNH;

. Meroguk KXA — mid aTTeCTOBaHHBIX CMECEH, MPUMEHSEMBIX IS
arrecrauuu metoguk KXA.

Br10op uncna, coctaBa M aTTECTOBAHHBIX 3HAYEHUIN CMECEH ONPEEISIIOTCS ¢

. BUJIOM TPAJyUPOBOYHOM XapaKTEPUCTUKUM U TPEOOBAHUSIMHU K
TOYHOCTU TPAJAYUPOBKH - JUIsI CMECEW, MPUMEHSIEMBIX ISl TPaJyUpPOBKU CPEICTB
W3MEPEHNM;

. BUJIOM 3aBUCUMOCTH XapaKTEPHUCTHK IIOIPEIIHOCTH OT 3HAYEHUU
U3MEPSAEMBIX COAEPKaHUW U 3HAYEHHWH BIMSAIONIMX (PAKTOPOB MPOOBI, MPUHATHIM
IUIAHOM KOHTPOJISI - I CMECEH, NMPUMEHSEMBIX Ui OLICHWBAHUS, KOHTPOJSA
METPOJOTUYECKHUX XAPAKTEPUCTUK U METOJUK U3MEPEHHI.

K IPUTOTOBJICHHUIO aTTECTOBAaHHBIX cMmecei JIOITy CKaroTCs
KBATM(PUIIUPOBAHHBIC XUMHKH- AHAIUTUKH, HWMEIOIINE TMPAKTUYECKUA OIBIT
paboThI B J1aDOPAaTOPHH.

IIpy LEHTpaIM30BaHHOM IIPUTOTOBJIEHUM ATTECTOBAHHOM CMECH UL
obOecrieueHUsl HYXJ psja jJadopatopuil opraHu3anuil (MpeanpusiTuil) B TCUCHHE
YCTAaHOBJICHHOTO NI CMECH CpOKa JIEWCTBHSI, Ka)kaas ynakoBKa JOJDKHAa UMETh
ITUKETKY, COJEpXKalllyl0 HaWMEHOBAHHME, AaTTECTOBAHHOE 3HA4YEHHE CMECH U
MOTPENIHOCTh YCTAHOBJICHHS] aTTECTOBAHHOIO 3HAYEHMS, JAaTy HMPUTOTOBICHUS U
CPOK JEHUCTBHS CMECH.

1.7. TpeGoBaHus K npoueaype NpUroTOBJIEHNsI ATTECTOBAHHBIX cMeceil

ATTecTOBaHHbBIE CMECH MPUTOTABIMBAIOT HA OCHOBE CTAaHIAPTHBIX 00Pa3LIOB
cocraBa (CO), BemecTB 0co00W YUCTOTHI (B T.4. YUCTBHIX Ta30B), XUMHUUYECKUX
peakTuBOB (cojiel, KHCIIOT, OCHOBAaHMM M Jp.), TEXHUYECKUX MPOAYKTOB
(MOBEpXHOCTHO-aKTUBHBIX BEUIECTB', HEPTEHPOAYKTOB M Jp.) IMyTeM HX
pacTBOpPEHMsI, MEXaHUYECKOTO CMELINBaHUS, pa30aBieHus, 0O0OTallleHus U IPYrux

MOA0OHBIX TIPOLIEAYDP).



Homenknarypy MCXOQHBIX MaTEpUaIOB JJIsl IPUTOTOBICHUS aTTECTOBAHHBIX
cMeceil BBIOMPAIOT TakuM 00pa3oM, 4TOObI MOCIE UX CMEIIMBAaHUS MCKIIIOYaIach
BO3MOYKHOCTh U3MEHEHHSI COCTaBA U CTPYKTYPhI MaTeprasa CMECH.

CpenctBa U3MepeHui, UCOIb3yEMbIE IIPU NIPUTOTOBIEHUU aTTECTOBAHHBIX
cMecel, JOJDKHBI OBITh MPOBEPEHBI WM aTTecTOBaHbl B cooTBeTCTBUU ¢ ['OCT
8.513-84, 'OCT 8.326-89.

[Ipouenypa NpUrOTOBIEHHUS ATTECTOBAHHOM CMECH M IPUMEHSEMOE
o0opynoBaHue (CMECHUTENH, MEIBHHUIBI H T.I.) JOJKHBI 00€CIeunBaTh
OJTHOPOJIHOCTh CMECH.

[Ipouenypa NpUroTOBIECHUS ATTECTOBAHHOM CMECH, YCIIOBHS €€ XPaHEHUS U
OPUMEHEHUsT  JOJDKHBI  oOeclieuyuBaTh  CTaOMJIIBHOCTH ~ METPOJOTUYECKUX
XapaKTEPUCTHUK.

1.8. YcranoBiieHHe METPOJIOTHYECKHX XaPAKTEPUCTHK ATTECTOBAHHOM
cmecu (AC)

MeTponoruueckuMyu XapakTepUCTUKAaMU aTTECTOBAHHOW CMECH SIBISIOTCSA
aTTECTOBAaHHOE 3HAYECHUE U MOTPEUIHOCTh aTTECTOBAHHOTO 3HAYEHUS.

B kauecTBe AaTrTECTOBAHHOIO 3HAYEHUS CMECH NPHHUMAKOT 3HA4YCHHE
BEJIMYMHBI, XapaKTEPU3YIOLIEH COCTaB (MOISPHONM KOHIIEHTPALIUH, MACCOBOU 10U
u np. cormacao PJI 50-160- 79), Bocmpom3BOIMMOE aTTECTOBAHHOW CMECHIO U
YKa3aHHOE B YTBEP)KJIECHHOW JOKYMEHTAIIH.

B kadecTBe XapakTEpUCTHUKHA MOTPEIIHOCTA AaTTECTOBAHHOTO 3HAYEHHS
CMECH MPUHUMAIOT MpEIed, COOTBETCTBYIOIIMA TNPHUHATOH  BEPOSATHOCTH
BO3MOXXHBIX 3HAUEHUN MOJYJsl MOTPEIIHOCTH YCTAHOBJIEHUS aTTECTOBAHHOTO
3HAYEHUS CMECH.

MeTtponoruueckrue XapakTepUCTUKU aTTECTOBAHHON CMECH YCTaHABIMBAIOT
pacyeTHBIM My TEM.

OCHOBHBIMH COCTABJISIFOUIMMHU TOTPEIIHOCTH aTTECTOBAHHOTO 3HAYEHUS

CMCCH ABJIAIOTCA INOI'PCIHIHOCTH:



. HUCXOJHBIX MaTepuajaoB (IMOTPEIIHOCTH YCTAHOBJICHHUS COCTaBa
UCXOMHBIX peakTuBoB, CO, 3HaueHWe mpejaesna oOHAPYKEHUs METOJa KOHTPOJIS
YUCTOTHI PACTBOPUTEIS);

. MPOICAYPHl MPUTOTOBJICHUS CMECH (TOTPEIIHOCTH MEPHOW IMOCYIbI,
J103aTOPOB, CPEJICTB U3MEPEHUS MACCHI, YCTAHOBIICHHSI COCTaBa BCIIOMOTATEIIbHBIX
pPacTBOPOB), OT HEOJJHOPOITHOCTH CMECH.

CBeneHuss O coJepKaHUM KOMIIOHEHTOB B HCXOJHBIX MaTepuajiax u
MOTPEIIHOCTU UX OMPEICIICHUS TI0JIyYaloT:

. n3 cBugerenbctB Ha CO — mpu ucnons3oBanuu CO B KaudecTBe
HCXOJIHBIX MAaTEPHUAJIOB;

. 13 HOPMAaTUBHO-TEXHUUYECKON JOKYMEHTAIMH - MPU UCHOJb30BAHUM B
Ka4eCTBE MCXOJIHBIX MAaTEpPHAJIOB XHMHYECKHUX PEAKTHBOB, BEIIECTB 0COOOM
YUCTOThI, TEXHUYECKUX MPOYKTOB;

. Mo pe3yjbTaTaM »SKCIEPUMEHTAIBHBIX HCCIEAOBAaHUM (HAa OCHOBE
MEXKJIa00paTOpHON  aTTecTallid, aTTeCTOBaHHBIX MeToauk KXA) - mpu
UCIIOJB30BaHUM B KA4ECTBE MCXOJHBIX MAaTEPUAIOB XUMHYECKUX PEAKTHUBOB,
TEXHUYECKUX MPOJAYKTOB, PUPOIHBIX BEIIECTB.

XapakTEepUCTUKY  TOTPEIIHOCTH  aTTeCTOBAHHOTO  3HAYEHUSI  CMECHU

BBIYUCTISIIOT IO popMmyIie:

Ay= /AM? + An? + g,

rae:
AM — xapakTepHCTHKa NOTPEIIHOCTU UCXOJHBIX MaTEepPHUAJIE;
An — xapakTepuCcTHKa NOTPEITHOCTH MPOLIETyPbl IPUTOTOBICHHUS;

g,, — XapaKTePUCTUKA MOTPEITHOCTH OT HEOHOPOIHOCTH CMECH.
Pe3ynbTaThl OIEHKM MOTPEIIHOCTA AaTTECTOBAHHOTO 3HAYEHUSI CMECHU
3aHOCAT B (MPOTOKOJI) CBHUJETEIBCTBO O METPOJOTUYECKON aTTeCTaluu

(npunosxenue 1).



[Ipumep pacuera xapaktepuctuku mnorpemHocty AC B Buie pacTBopa

INPHUBCACH B MCTOAUKEC ITPHUTOTOBJICHUA AC.

2. Haznauenue u 00s1acTh NpuMeHennsi Mmeroauku. Ilpumep pacuera
METPOJIOTHYECKUX XaPaAKTEPUCTHK.

Meroauka npeaHa3Haue€Ha MJId MPUTOTOBJICHUS aTTECTOBAHHBIX CMECEH,
NPUMEHSIEMBbIX B KadecTBE OOpa3lloB I aTTeCTalldd IIPH  OIEHUBAHUM
XapaKTepUCTUK TMOTPEIIHOCTH HM3MEPEHHM, BBINOJIHAEMBIX IO METOAUKE
KOJIMUECTBEHHOI'0 XHMHYECKOTO aHalu3a MOHOB HUKens B auamnazone (0,005 —
0,500) mr/am3 B mpo6ax Box POTOMETPUUECKAM METOJIOM C JUMETHITIIHOKCHMOM.

ATTecTOBaHHBIC cMecHu MPEJCTABIISIIOT coboit PacTBOPHI B
JTUCTUTUPOBAHHOM BOJIE OMPEIEIIIEMOT0 KOMITIOHEHTa (MOHBI HUKE ).

MGTPOJIOF HMUYCCKHC XAPAKTCPHUCTHKHN aTTCCTOBAHHBIX cMmecen IIPUBCACHLI B

Tabmn. 1.
Tabnuna 1
MeTpoJioruyeckne XapakTepucTUKH aTTECTOBAHHBIX cMecel
(oOpa31oB AJ151 aTTeCTALNN)
Homep cmecu | ATTecToBaHHOE 3HAYeHUe (MaccoBasi IIpenes BO3MOKHBIX 3HAYECHUH
KOHUEHTPanuii HOHOB HUKeJIs), MOIPEeIIHOCTH YCTAHOBJICHUSA
mr/am® KOHIIEeHTPAlMM HOHOB HUKeJIS,
mr/nam®
1 0,0050 0,0001
2 0,050 0,001
3 0,100 0,002
4 0,500 0,013

IIponenypa npuroToBiIeHUs MO3BOJISIET IIOJIYYUTh aTTECTOBAHHBIE CMECH, B
KOTOPBIX UCTUHHBIE KOHIEHTPALlMA HOHOB HUKENS ¢ BEPOATHOCTHIO P = 0,95
OTJIMYAIOTCA OT MPUIHCAHHBIX HE O0JIee, YeM Ha BEJTMUUHBI IPEAETbHBIX 3HAUCHUN

BO3MO>KHBIX MTOTPEIIHOCTEH, yKa3aHHBIX B Ta0m. 1.




3. CpeacrBa u3mMepeHuid, BCIIOMOrare/ibHbIe YCTPOIMCTBA
PeakTuBbl 1 MaTepHasIbI

3.1 Becwt ananutnyeckue tumna BJIP-200r mo 'OCT 24104-88 1-ro kmacca
TOYHOCTH NorpemHocTh B3BemuBanusg 0,0002 r.

3.2 Kon6a 1-1000-2 TOCT 1770-74 - 1 wt; konba 1-100-2 T'OCT 1770-74 -
S .

3.3 Ilunerka 1-2-0,5 'OCT 20292-74 - 2 mT;

munetka 1-2-1 'OCT 20292-74 - 1 m;

nunetka 2-2-5 'OCT 20292-74 - 1 mT;

nunetka 2-2-20 'OCT 20292-74 - 1 .

3.4 Crakanunk CB-34/12 TOCT 25336-82 - 1 .

3.5 PeakTuBbl.

3.5.1. Hukens aByxnopuctsiii, 6-soanbii mo [ OCT 4038-78, X. 4;

3.5.2 Kucnota consnas mo I'OCT 3118-77, x.u.

3.5.3. Boga auctummposanHas o 'OCT 6709-72.

4. Ilpoueaypa npuroToBJeHHs
4.1. IlpuroroBjieHHe BCIIOMOTraTeJIbHBIX PACTBOPOB

4.1.1. IlpuroToBieHUE Ha OCHOBE pEaKTHUBAa pacTBOpa A ¢ KOHIICHTpaluen
MOHOB HMKels, paBHOM 100 mr/om3,

B xuMH4yecKkoM cTakaHYMKE B3BCIIMBAIOT Ha aHalIuTH4eckuXx Becax 0,404 T
JIBYXJIOPUCTOrO HUKeNd. Colep>KMMO€ CTaKaHYMKa KOJIMYECTBEHHO MEPEHOCST B
MEPHYIO KOJI0Y BMECTUMOCTBIO 1 M3, pacTBOPSAIOT B JMCTUILIMPOBAHHOMN BOJE,
106aBys0T 20 cM® KOHIEHTPUPOBAHHOM COJISHOM KUCIOTHI U JOBOAAT 00BEM
pacTBopa A0 METKHU JUCTHIUIMPOBAHHOW BooM. [lonmyuenHOMy pacTBOpy
MPOMUCHIBAIOT KOHIICHTPAILUIO HOHOB HUKens 100 mMr/am .

4.1.2. IlpuroTtoBiienue pactBopa b ¢ KOHLIEHTpanueln HOHOB HUKENS, PABHOM
1 Mr/am® Ha ocHOBe pa36aBieHns pacTsopa A.

B MepHyI0 K00y BMecTUMOCTBIO 100 cM3 nuneTkoli Ha 1 cm® npunumsaror 1

cM3 pactBopa A. O6beM KOJOBI TIOBOJAT JO METKH TUCTHUIUIMPOBAHHOM BOJIOH.



[ToyyeHHOMY pacTBOpPY MPUIHCHIBAIOT KOHIIEHTPALIMIO HOHOB HUKEJIS, paBHYIO 1
M/ IM°,
4.2. IIpuroroBJjieHHe ATTECTOBAHHBIX CMeceH

[Ipotienypa npuroToBiIEHUs ATTECTOBAHHBIX CMECEN MPOBOJIUTCS 110 €ANHON
cXeMe: B KOKIYIO U3 YEThIPEX MEPHBIX KOJIO BMecTUMOCTHIO 110 100 cM pa3HbIMU
MUNETKAaMU MPUINBAIOT PACYETHOE KOJIMYECTBO BCIIOMOTaTeNbHBIX PACTBOPOB
(Tabi. 2) u 10BOJAT 0OBEMBI pACTBOPOB B KOJI0AaX /10 METOK JUCTUIIMPOBAHHOMN
BO/I0M. PacueTHbie 3HaUeHUS OTOMPAEMBIX KOJIMUYECTB BCIIOMOTaTeIbHBIX
pPacTBOPOB, a TAK)KE BMECTUMOCTH UCIIOIB3YEMBIX MTPH 3TOM MUIETOK yKa3aHbI B

Tadim. 2.

Tabnura 2

CBOI[HaH Taﬁnnua NPUIOTOBJCHHUSA ATTCCTOBAHHBIX PAaCTBOpPOB

HomMmep aTTecToBaHHOM cMecH 1 2 3 4
KoHueHTpauuu HOHOB HUKeJIs,
NPUIKCbIBAeMbIe CMECSM, 0,0050 0,050 0,100 0,500
mr/ame

Pacuernoe k0.1-B0 (cm°)

BCIIOMOTaTeJIbHOT0 PACTBOPA HUKEJS 0.5p-pab| Sp-pab | 10p-pab| 05p-paA

3 3
Buecrumocts (em”) u ILIO (em”) 0,50+ 0,01 | 5,00+ 0,02 | 10,00+0,04| 0,50+0,01
ﬂﬂﬂeTOK, I/ICHOJII)3yeMLIX OJIA OTﬁﬂpaHHﬂ
HcnojHeHue MUIeTOK 1 2 2 1

5. AJIropuT™ pacyera XapakTepuCTHK MOTPEIIHOCTH YCTAHOBJICHUS
KOHLICHTPAIIMM HOHOB HUKEJISA B ATTECTOBAHHBIX CMECHAX
5.1. Pacuer mnpemema A A BO3MOXHBIX 3HAYE€HHM IMOTPEIIHOCTH

YCTAHOBJICHUA KOHUOCHTPALIMK NOHOB HUKCIIAA BO BCIIOMOI'aTCJIIbHOM pPaCTBOPC A:

2 2 2
AM A AV
M=C, [ 25| +|2E ] 4| 22
M Y7, V
rIe:
Ca — mOpuUNMCaHHOE MPUTOTABIMBAEMOMY W3 PEaKTHBAa PacTBOPY A 3HAUCHHE

KOHOCHTPAOH MOHOBHUKCIIA, MF/)]M?’;
M — HaBECKa MCXOOHOTO pCaKTHUBaA, I';

AM — npenenbHasi BO3MOKHAsI HOTPENTHOCTh B3BELIMBAHUS, T;



J— MaccoBasi 10J1s1 OCHOBHOI'O BELIECTBA B PEAaKTUBE, %0;

A | — IpeienpHOE 3HaU€HNE BO3MOYKHOI'O OTKJIOHEHUS! MAaCCOBOM JJOJIM OCHOBHOTO
BellecTBa B peaktuse oT 100 %;

V — HOMHHAIBHBIA 00BEM KOJIObI, B KOTOPOM TOTOBHTCS PacTBop A, cm>;

AV — npenen BO3MOXHOIO OTKJIOHEHHsSI 00beMa MEPHOM KOJOBI OT
HOMHUHAJIBHOTO, CM .

YucnoBbie 3HAYCHUS BCJIMYMH, BXOIAIIUX B PACUCTHYIO q)OpMYJIy, CBCACHDBI

B Tabm. 3.
Ta6aumna 3

KomnoneHT | UnCII0BbIE 3HaUEHHUs BEIMUYMH JJI pacdeTa OrpeIHOCTH

mr/mM° | T r % % cm® cm® | mr/mm®
Housl
HUKEJIs
(pacTBop 100 0,404 |0,0002 |985 (15 |1000 |0,8 1,53
A)

5.2. Pacyer mnpegesa ADB BO3MOXKHBIX 3HAYEHHH MOIPELIHOCTH

YCTAHOBJCHUN KOHIHCHTPAIUHU HOHOB HUKEJIA BO BCIIOMOIraT€JIbHOM PacTBOpPC

B.
AV Y (A4 (AV Y
Ab =C, o+ + £
V. A V.
Trac.
Cp — TIpPUIIKMCAHHOE BCIIOMOTaTEJIbHOMY pacTBOpY b 3HaueHHE KOHIIEHTpAIUH

MOHOB HUKeJs, MI/nM>;

V), — 00b€M BCIIOMOTATENBHOTO PacTBOPa A, OTOOPAHHBIN TUIETKOM, CMS;

AV, — mpemen BO3MOXHOIO OTKIOHCHHS oO0BEeMa pacTBOpa, OTOOPAHHOTO
MIUIETKONW OT HOMHHAJIBHOTO, CMS;

V — HOMUHaJIBHBIN 00bEM KOJIOBI, B KOTOPOI TOTOBUTCS pacTBOp b, cm®;

AV — 1penen BO3MOXKHOIO OTKIOHEHHS oOObeMa MEpPHON KOJOBI  OT

HOMMHAJILHOTO, CM°.




YuciioBble 3HAaYEHHS BEJIMYMH, BXOSIIMX B pacueTHYIO (OPMYITYy, CBEICHBI

B Tabm1. 4,
Tabnuna 3
KomnonenT | UucaoBeie 3HaUCHMS BEJTUYUH IS pacueTa MOrperrHOCTH

M/ M3 cm® cm® cm® cm® MT/ M3
HNownsr
HUKEIISA 1 1 0,015 100 0,2 0,018
(pactBop b)

5.3. Pacyer mpexena BcexX BO3MOMXKHBIX 3HAYEHUH MOIPEIIHOCTH

YCTAHOBJCHHUA KOHUHCHTPAINHA HOHOB HUKEJIA B aTTECTOBAHHBIX CMECHX:

2 2

2
AV, N Ap — pa N AV,
C \Y

n p—pa K

AMC=C,.

rue:
Cac — TIpUTNIMCAHHOE AaTTECTOBAHHOW CMECH 3HAYCHUE KOHIICHTPAIIMA HOHOB
HUKeNs, MI/1M>;
V;, — 00bEM BCIIOMOTaTENLHOTO PacTBOPa A, OTOOPaHHBIH IUIIETKOM, CM?;
AV, — mpenen BO3MOXKHOTO OTKJIOHEHUST oObeMa pacTBopa, OTOOPaHHOTO
IUIETKOM 0T HOMUHAIBHOIO, CM,
V« — HOMUHAIILHBII 00BEM KOIIOBI, B KOTOPOM TOTOBUTCS pacTBop b, cM3;
AV — mpenen BO3MOXKHOIO OTKJIOHEHHMS oOObeMa MEpPHOM KOJIObI OT
HOMHHAJIBHOTO, CMS;
Cppa — TPHUIHMCAHHOE BCIIOMOIaTEIbHOMY pAacTBOPY 3HAYEHHE KOHIIEHTpAlUu
MOHOB HUKEJIS, MI/IM".

UucrioBble 3HaUEHUSI BEJIMYWH, BXOJSAIIUX B pacueTHyIO hopmyiy, OepyTcs

U3 Ipeapaymmx tadaun 2, 3,4 u 3anucaHsl B Ta0JI. 5.




Ne cmecn

YucaoBble 3HAYCHUSA BEJIUIMH 115 pacuera morpemHoCTH

Cac | AVa | Vo | Appa, | Coow | AV. | V. | AAC,

mr/am® cm® cM® mr/am® | mr/am® cm® cm® | mr/am®

1 0,0050 0,01 0,5 0,018 1 0,2 100 0,0001
2 0,050 0,02 5 0,018 1 0,2 100 0,001
3 0,100 0,04 10 0,018 1 0,2 100 0,002
4 0,500 0,01 0,5 1,53 100 0,2 100 0,013

Tabmuua 5




6. TpeOoBaHNsi K MAPKUPOBKE M XPAHEHUIO

6.1. BcmomoratenbHbIi pacTBOp A XpaHST NMPU KOMHATHOM TeMmIepaType B
CKJISIHKaX C TPUTEPTHIMU KpBIIMIKAMH B TEUYEHHE HECKOJIBKUX MECSIICB,
BCIIOMOTATENIbHBIA  PacTBOP b  TOTOBAT HENOCPEACTBEHHO B  IpOLECCe
MPUTOTOBJICHUS CMECH.

6.2. ATTeCTOBaHHbIE CMECH XPAHEHUI0O HE TMOMJIekKAaT, HUX TOTOBAT
HETMOCPEACTBEHHO Mepe KX IbIM ONPEICICHUEM.

6.3. MapkupoBKka KoOJIO C aTTeCTOBAaHHBIMH CMECSM O0O0s3aTeNbHa, MPHU
TOM YKa3blBaeTcs JMOO HOMEp CMecHu coryacHo Tabmuue 1, aumbo MaccoBas
KOHIICHTPAIUsI HOHOB HUKEJISI.

7. TpeOoBaHusl K KBAJIU(PUKAIUN UCTIOTHUTEJIS

ATTECTOBaHHBIE CMECH MOXXET TOTOBUTh HH)KEHEpP WJIM JIaOOpaHT Co
CPEIIHUM CTICIIHAIBHBIM 00pa30BaHUEM, UMCIOIIUA HABBIKK PAOOTHI B XUMUYCCKOM
nabopaTtopuu.

8. Ucnoub3yemas jimreparypa

1.TOCT 8.315-91. Crannmaptabie o00pa3iel. OCHOBHBIE ITOJIOXKEHUS,
MOPSIJIOK pa3paOO0TKH, aTTECTAIUN, YTBEPKICHUS, PETUCTPAIIUU ¥ TIPUMCHCHHSI.

2. TOCT 1770-74. Tlocyna MepHasi mabopaTopHas CTCKJISTHHAsS (IMJTHHJIPBI,
MEH3YPKH, KOJIOBI).

3.TOCT 19491-74. Becwl nabopaTopHble pblyakHble. (OCHOBHEBIC
napameTpbl, O0IMEe TEXHUYECKUE TPEOOBaHMSI.

4. TOCT 20292-74. TlpubGopsl MepHBIC JIaOOpAaTOPHBIC CTEKIISHHBIC
(OropeTkH, MUMETKHN).

5. MU 858-85. AtrrecroBaHHble cMech. OCHOBHBIE MTOJIOKEHUS.



JlaGoparopuas padora No 3

I'pajynpoBOYHbIE IPOLIEAYPDI.

Pacuer morpemiHoCTH aNNMPOKCMMALMH IPAAYUPOBOYHOIO rpadguka.

BBEJIEHUE
MHorue MeTOoauKH BbITIONHEHUs wu3Mepenuit (MBW) umeroT coctaBHOM
YaCcThIO ATambl MPOUEAYPY TPaayUpPOBKH, HAa KOTOPYH, KaK W Ha BCE APYTHE
JIOJKHBI ObITh YCTAHOBJICHBI 3HAUEHUS TIOKa3aTeNel TOUHOCTH U3MEPEHUH.
lens pa®oThl —  MPOBECTH pacu€T NOTPEIIHOCTA TPATyUPOBKU MU

MOCTPOEHUS TPaTyUPOBOYHOTO rpaduka.

1. METOJIbI OLIEHKU ITOKA3BATEJIEM TOYHOCTHU U3MEPEHIH B
METOJWUKAX BBITTIOJTHEHWU N3MEPEHUI

1.1. JIns BBIMOJHEHUS U OLEHKU CIy4allHOW COCTAaBJISIONICH MOTPEIIHOCTH
U3MEPEHUs HEO0OXOIUMO MOJYYUTh HCXOJIHbIC CTATUCTUUECKUE JaHHBIC IMyTEeM
MPOBEJICHNUS] MHOTOKPATHBIX HAOJIOJICHHM (OINpeeneHnii) 1Mo OJHOM W TOU Ke
METOJMKE: B OJHOM JIabopaTopuH, OAHUM WM HECKOJIBKUMH JIaDOpaHTaMu, Ha
OJIHOM WJIU HECKOJIBKUX KOMIUIEKTaX CPEACTB U3MEPEHUM, B BO3MOKHO KOPOTKOE
BpEMsi, 3aBUCAIIICE OT TPYAOEMKOCTH MPOILEAYPhl U3MEPEHHUSI BO BCEM JUaNa3oHE
OMPENENIeMbIX BEIUYUH, MPU (UKCUPYEMBIX 3HAUYCHUSX BHEIIHUX BIIMSIONIUX
BEJIMYMH Y MEIIAIOIINX KOMIIOHEHTOB.

Heobxoaumo mnpoBectu He MeHee 30 omnpenencHuit (HaOMIOACHMUI),
pe3yJbTaThl KOTOPBIX MPEANOUYTUTENIbHEE TPYIIUPOBATh C YYETOM KOJIMYECTBA
MapajiyieJIbHBIX OMPEACICHUM, YKa3aHHbIE B METOJIUKE BBITIOJHECHUS MU3MEPEHUU,
M0 KOTOPBIM PAaCCUUTBHIBAETCA pe3yabTar aHanuza. I[lpu »ToM MoryT OBITh
peann30BaHbl CIACAYIONNE BapUAHTHI HA0Opa CTATUCTHYECKUX JAHHBIX MPU y3KOM
Jana3oHe U3MEPEHMUS:

Bapuant 1. [Ipn Hanuuum OOHOM MapTUM MPOAYKTA OT MPEACTABUTEIBHOU
npoObl oTOUpaercs T, mpod s aHanm3a. M3 kaxmaon mpoObl AeNalT OT ABYX 10

IIATH ITapaljICIbHBIX OHpCI[GJI@HHfI.



Bapuant 2. [Ipyn Hamuuy 10CTaTOYHOrO KOJWYECTBA MApPTUH MPOAYKTA OT
KOKJI0M mapTtuum otOupaeTcss mnpoba, M3 KOTOPOM JenaroTcs JBa WM TpU
OINpPEJEIICHHUS.

[Ipy OTHOWIEHWM HUXKHEW WU BEPXHEHW TIPAHUL] HU3MEPSIEMON BEIMYUHBI
MeHbIIe 4, MapTUU MPOIYKTa JOJHKHBI OBITH MOJA0OpaHBl TAKUM 00pa3oM, 4TOOBI
OLIEHKA CIIy4aiiHOM COCTAaBIIAIONIEH ObLa MPOBEIEHA M0 CTATUCTHUECKUM JaHHBIM
MOJYYECHHBIM Ha Pa3JUYHBbIX 3HAUYCHUSAX HU3MEPSIEMOM BEIWYMHBI B JIHANA30HE
u3Mmepenusa. I[Ipu 3TOM B OLIEHKE CIy4ailHON coCTaBisOmIel OyJeT ydTeHa
BO3MO>KHAas €€ 3aBUCUMOCTb OT U3MEPSAEMON BETUUUHBI.

IIpuBeneHHBIE BAapUaHTBl HE MCUEPIBIBAIOT BCEX BO3MOXHBIX CXEM
MOJIyYEHUs] MCXOJHBIX JaHHBIX U MOTYT BUIOM3MEHATHCS B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHA.

[lo pe3ynbraram ompeaesieHus U3 KakJI0d mpoObl cocTaBiigeTcd Tadauua B
COOTBETCTBHHU C TIPUIL. J.

Koraga oTHOIIEHHME HMKHEH W BEPXHEW TIPAaHUL] HU3MEPSIEMOW BEJINYUHBI
0onbuie 4, HEOOXOIUMO PA3[AEIUTh IMAINla30H U3MEPEHHU HA UHTEPBAJIbI U HAOpaTh
U o0paboTaTh cTaTHUCTUYECKHWE JAaHHble. Hampumep, wuMEOT aManazoH
U3MEPSEMBbIX MAacCOBBIX KOHUEeHTpanuil ot 1 1o 80 mr/in. [lonyyator 4 unTeppana
(mr/n): ot 1 1o 4, ot 4 10 16, o1 16 10 32 1 o1 32 no 80. 3mepeHnus npoBOJsAT HA
KoHneHTparusax 1,4, 16, 32 u 80 mr/m.

[Ipu craTucTHyeckoil 0O0pabOTKE MCXOJHBIX JAHHBIX MPEANOoJararoT, YTO
pe3ynbTaThl HAONIOACHHWM (OmpeneseHui) He MPOTUBOpPEYAT THUIOTE3e O

HOPMAJIbHOM PaCIIPCACICHUU 1 B3aUMHO HC3aBHUCUMEI.

PACYET IIOTPEHIHOCTU METOJIMKH, B KOTOPOI
NCIIOJIB3YETCA MHANBUY AJIbBHASA 'PAJJYUPOBKA
B kauectBe mpumepa paccmaTpuBaeTcsi (OTOKATOPOMETPUUYECKUNA METOJ.
VYcnoBusi TpoBEAEHUS ~aHaIM3a HOpMallbHble. Memaromuye KOMIIOHEHTBI

OTCYTCTBYIOT.



[Ipu mpoBeneHWHM aHaMM3a BO3MOXKHBI CIEAYIONIME HEUCKITIOYCHHBIS
cucremaruueckue norpemHocty (HCIT):

® TIOTPEIIHOCTh TMpPH TMPUTOTOBIICHUU TPAJAYUPOBOYHBIX  PACTBOPOB
(TOTPEIIHOCTh OMPEETICHUSI MAacChl, 00beMa C TIOMOIILI0O MEPHON KOJOBI WIIH
MUTICTKH, «PCAKTUBHAS MMOTPEIITHOCTH);

® TIOTPEIIHOCTh AMMPOKCUMAINHU (TIOCTPOSHUS) TPATyHPOBOYHOTO rpaduKa;

® TIOTPEIIHOCTh MPH MPOBEACHUN aHAIN3a (ITOTPEIIHOCTH P ONPEACTICHUH
Macchl, 00bema 1pood) ;

Torma rpanuiia HEMCKIIIOUEHHOW COCTABJISIONICH MOTPEUIHOCTH pe3yJibTaTa

aHaN3a PACCUUTHIBACTCS 1O QopMyIIe:

Q=11->Q*+Y Q3

rue:

YQ% — cymMMa HEHCKIIOYEHHBIX MOTPEINHOCTEH MNPH MPUTOTOBIECHHUS
PacTBOpPOB AJIsi MOCTPOEHUS I'PaAyHMPOBOYHOIO rpaduka M IMPOBEICHUS aHAIM3a
(MOrpemHOCTh ONMPEAEIEHHS MacChl MPOObI, 00BEMOB MEPBBIX KOJIO, MUIETOK);

> Q%p. = (3Sxi)? — MOrPEmHOCTh MOCTPOEHHUS TPATyUPOBOYHOrO Ipaduka
WIM TIOTPELIHOCTh aNMpOKCUMAIMH, PACCUUThIBa€Masi CTATUCTUUYECKHU IO METOMY
HAaUMEHBIINX KBAJPaTOB.

st pacuera HOTPEIIHOCTH anmnpoKCUMaluu HEOOXOUMbIE
AKCIIEPUMEHTAIbHBIC JaHHBIE TPYNIUPYIOT B Ta0m. 1.

1. [To ganHbIM Ta0d. 1 TPOBOAAT CIEAYIOIINE BEIYUCICHUS:

PaccuuteiBaroT napamMeTpel a " b. Ilociue IIOACTAHOBKH BBIYMCJIICHHBIX

3HaYeHNH a u b mosydarot uckomoe ypaBHenue npsmoit: Yi =a + bxi.

2. Haxopst gucrepenio S



S 2
° m-—2
3. Haxoast mucnepcun S2, S
2 5 2
SO z X; , mSOZ
S; i=1 Sb

. mi X2 — (i X;)? m; X — (iz_1: X)*

4. I[IpoBepstoT 3HAYUMOCTh KOA(pPUITUEHTA a:
a

m
t, = ¢ traen, HAXOIAT JUIS f = Z fi
Sa i=1
Ecnu koaddumumeHT a He3HayWM, ypaBHEHHE TIPAJIyHPOBOYHOM MPSMOM
npuHUMaeT Bug Y'a = D'X;.

PaccuntsiBarot mapametp b':

5. [IpoBepstoT runoTe3y TUHEHHOCTH:

2 o
a) PaCCUMTHIBAIOT S, — JUCIIEPCHI0 «Pa30poca CPEIHNX 3HAYECHUIN:

0) pacCUHMTHIBAIOT S2 . - JTUCTIEPCUIO  «pa3Opoca BHYTPU HapallICIbHBIX
ONIPEAECTICHUINY.

TIpeABapUTEIILHO TIPOBEPSIOT OJHOPOLHOCTD AUCIEPCHH S; M0 KPUTEPHIO
Koxpena :

S‘Z
_ 1
Omax = Z XK Oragn. HAXOISAT IIPU JAHHBIX M | N,
|

Jucniepcun 0OqHOPOAHBI, €CHU Jmax < Jraon.



i 2
SZ — =1 F _ SCP-

6H.1.. sken. Sz

6H.N.

Fraon, ycTaHaBIMBAIOT MPU Foxen, < Fragn.
6. PaccunTeiBaloT cpemHee KBaapaTHYECKOE OTKIOHEHHE TOTPEITHOCTH

AIIpOKCHUMallnu:

_v)?
£+ m(x; — X)

mi Xi2 _(i Xi)2 |

i=1
m

rae X =

J1J1st TaHHBIX IpUMeEpa:

S0, 052=3,2-107;

S0, 109 =2,79-10°%;

So,349=2,34-10";

So, 600 =3,93-10.

7. PaccudMTBIBAIOT HEUCKIIOYEHHYIO) CHCTEMATUYECKYIO TOTPEIIHOCTh

pe3yJIbTaTOB aHAJIM3A:

S, -100

Q, :1,1\/2(95 +(m—1){'T}

rac Q“ — HCHUCKIIOYCHHAA CHCTCMATHYCCKasd IMOIPCIIHOCTh HA CTAAHUAX

MOATOTOBKH U mpoBeaeHus ananmsa (Q,= 5,1 %).

0,109 = 7,5 %j;
0,349 = 5,8 %j;
0,600 = 5,7 %j;

0,052 = 13 %.



Qy,

Sy

8. PacCUuMTBIBAIOT OTHOIIICHUE U A U1 KaXKJI0M KOHIIGHTPALIUH.

8.1. HaxomsT pgoBepuTenbHbIE TPAHUIBI CYMMapHOM MOTPEIIHOCTH
pe3yibTaTa aHaJIn3a.
Jlnsg pacdyera cyMMapHO# morpemHoctd (A) — ONpEeNsioT OTHOIICHHE

HEUCKJIIOYCHHON CHCTEMATHYEeCKOH M CIydailHOHM cocTaBistomiei (. €.)COriacHo

I'OCT 8.207-76.

Qy,
Ecmu _S < 0,8, TO HEHCKIIOYEHHBIMH TMOTPEIIHOCTIMU IpeHEeOperaror.
Yi
Torma A =¢.
Qy

Ecmn 5 8, To mpeHeOperaroT ciaydailHbIMU MorpemHocTsIMuU. Torga A =
Yi

Yi
Ecim 8 >c™ > 0.8, To rpaHmily CyMMapHOii NOIpEIIHOCTH pesyIbTaTa

Yi
AdHaJIn3a HaAXOoOAT HyTeM HOCTpoeHI/IH KOMHO3HHHﬁ paCHpeJ:[eJ]eHI/IH CﬂyqaﬁHBIX 51
HCHUCKIIKOYCHHLBIX CUCTCMATHUYCCKHUX HOFpeHIHOCTeﬁ, paCCManI/IBaeMHX KakK

CIIy4aiiHbIC BEIMYHMHEI, 110 (hopMyIIe:

rue:
K — koa¢dpunrienT, 3aBucAInil OT COCTOSTHUS CITy4alHON U HEMCKIIOYEHHOM

CUCTEMATUYECKON MOTPEIIHOCTEN;
Sy~ OlEHKa CyMMapHOTO CPETHETO KBaJPaTHYECKOTO OTKJIOHEHHMS

pe3ynbTaTa aHajln3a, BlYucisiemas no gopmyie:

Koaddunment K Beruncisaior no dpopmyiie:



rjae:

€ — JIOBEPUTEJIBHBIE TPAHUIIBI CIIy4aiHON MOTPEIHOCTH;

Q — JoBepuUTENbHBIE TpPAHUIBl HEUCKIIOUEHHOM CHUCTEMAaTUYECKOU
MOTPENIHOCTH PE3YNIbTATA AHAU3A.

8.2. B pe3ynbraTe BBINOJIHEHUS TPEOOBAHUM MTOJIY4AOT:

07151 Y3K020 OUARA30HA U3MEPEeHUIl — TI0 OTHOMY 3HaueHHIo A u d;

014 WUPOKO20 OUARA30HA U3MEpeHUul — Psj 3HaYeHHd A u O, KoTophIe
HEOOXOJUMO TNpOaHAIM3UpPOBaTh C LEIbI0 BbIOOpa (QOpPMBI MPEACTABICHUS
IOKa3aTresed TOYHOCTH u3Mepennii B MBU;

npu  omcymcmeuu  (QYHKUUOHAIAbHOU  3A6UCUMOCHIU  MEMNCOY
NOKaA3amenamu moyHoOCHmu U UsMepaemMoll 6eaUYUHON — 110 11 8.3.

8.3 VYcraHaBIMBAaIOTCA CIEAYIOIIME OCHOBHBIE (DOPMBI MpEACTaBICHUS
(U3710XKEeHUs) TOKa3aTeNIed TOUHOCTH U3MEPEHUIA:

— MNpPU YHCIE MAPAJUICNTbHBIX ONPEEICHHUI, PaBHOM IBYM 3a pe3yjbTaT
aHanKM3a MPUHUMAIOT CpeHee apu(PMETUUECKOE PE3YIbTATOB ABYX MapalIeIbHBIX
ONPENEIICHUM, PACXO0XKICHHE MEXAYy KOTOPBIMM HE MPEBBINIACT 3HAYCHHUS
JI0IyCcKaeMoro pacxoxaenus; pasaoro d =K - S .

IIpenenbl TOMycKaeMOro 3HA4€HUS CyMMApHOHM IOIPEIIHOCTH pE3ysbTaTa

aHanu3a paBHbI + A npu JoBepUTENbHOU BeposTHOCTH 0,95.



[Tpunoxenue 1

Ta6amnna 1
[Ipumep s pacuéra NOrpeIHOCTH ANNPOKCUMALUN
Ne X Yi | T, X o | @-Fy | 8 Yi | -1y ¥ 7 -7y
n/n
0,055 9¢10°°
1 0,005 0,058 | 0,052 | 0,25¢10* | 260107 36010° | 63010 0,049 | 910 0,60 640107
0,043 81e10°
0,01 0,116 49¢10°
2 0,092 | 0,109 | 1e10™ 1090107 | 289010 | 229,5¢10° | 0,110 | 1610° 0,119 100010
0,120 12110
0,03 0,362 1690107
3 0,350 | 0,349 | 910 1047¢10° | 1010 169¢10° | 0,354 25010 0,357 64e10°
0,336 1690107
0,05 0,600 0
4 0,600 | 0,600 | 2510 3000010° | 0 0 0,598 | 4e10° 0,598 25107
0,600 0
> 0,095 1,110 | 32,2510 | 4182010° | = 462010° | - 39¢10° - 253e10°




[Tpunoxenue 2

OCHOBHBIE YCJIOBHBIE OBO3HAYEHUSA

N — YUCIIO OMpeeTICHN B KaXK01 Mpooe;

Ni — YHCIIO OMNpeaeicHUN B 1-0i TpoOe, OCTaBIIMXCSA IIOCJIEC HCKITFOUCHUS
AHOPMAJIBHBIX PE3yJIbTaTOB HAOIOICHUH (OTpeeeHHi);
W — ugucno npo6 B 01HOI MapTHu;
V — 9ucio nmapTuii;
m — obee yucio mpod, m = W-V;
N — cyMMapHO€ KOJIMYeCTBO HAOJIIOACHUM;

N, — YUCJIO OIIPENETCHUM, U3 KOTOPBIX PACCUMTHIBAETCS PE3yJIbTaT aHAIN3a;

Xij — pe3yabTaT OTAEIBHOIO HA0IIOAEHUS (OIIPENEICHHUS);

X — cpenHee apuPMETHUECKOE Pe3yIbTaTOB HAOIIOACHHUN (OMpECIICHNI) B Kaxoi
po0e;

X — cpeqHee apupMeTHIECKOe BCceX OnpeiesieHni (Ha0IoaeHui);

Si — OIlEHKa CpEIHEro KBaApaTUYECKOTO OTKJIOHEHHS pe3yJbTaTa OMpEeaeICHUs
(HabromeHwst) Uit \* IpoObL;

S — cpenHeB3BEIICHHAsh OLEHKA CPEIHEro KBaJpaTUYECKOrO0 OTKIOHEHMS,
HalJIeHHas 10 BCEM Mpobdam;

Sc — CpenHeB3BEIlIEHHAsi OLIEHKa CpPEJHEro KBaJpaTHMYECKOTO OTKJIOHEHHS MpHU
JTAHHOM 3HAYCHUS N3MEPSEMON BETUUYHHBI (HAITprMep, KOHIIEHTPAIMH B T.11.);
Sx — cpeaHee KBaapaTHUECKOE OTKIOHEHHE pe3yjIbTaTa W3MEPEHHS MPHU JTaHHOM
qucie HaOMoAeHUH (MTapasuiebHbIX OMpeIeIeHNN );
d — gJomyckaeMoe pacXOXKICHHE MEXIy MapaUIeIbHBIMA  ONPEACICHUSIMU
(HaOMIOICHUAMM );

P — noBeputenbHast BEpOSITHOCTE;

€ — IOBEPUTEIbHAS IPAaHULIA CIIYYaHOW COCTABIIAIOLIEH MOTPEIIHOCTH PE3yJIbTaTa
U3MEpEHMUS;

Q — noBepuTenbHas TpaHUIA HEUCKIIOYEHHON CHCTEMAaTHYECKON IMOTPEIIHOCTH

pe3yJibTaTa U3MEPEHUN;



A — noBepuTeNibHAs TPaHUIla CYMMApHOUM MOTPEIIHOCTH pe3yJibTaTa U3MEPEHUS,;

f — unco crenenedt cBOOOIBI I M TIPOO;

L — 4nciio MeToIuK;

fi — uncio creneneit cBoboaa s I-0i poosl, rae fi = n; — 1;

t — mapamerp pacnpeneneHus CTbIOJIEHTa MPU COOTBETCTBYIOUIEM YPOBHE
3HAYUMOCTH;

K — 3HAY€HHE CThIOJICHTU3MPOBAHHOTO pa3Maxa JJif JOBEPUTEIbHON BEPOSTHOCTH
P=0,95;

a — ypOBEHb 3HAUMMOCTH;

] — MHJEKC YKclia MapajulebHBIX ONpeIeIcHu B Kax 1o pode (ot 1 10 N;);

I — uHIekc mpooOsI (o1 1 10 W);

| — unnexc naptuu (ot 1 1o V);

p — uHAeKCc Metoauku (ot 1 mo L);

b — yrcno 3HaveHUl U3MEpsIeMOl BEIMYHMHBI B JIANla30He N3MEPCHUN;

M, — KOJIMYECTBO UCTOYHUKOB, BHI3BIBAIOIIUX CUCTEMATHUYECKUE MOTPEIIHOCTH;

I — MTHIEKC UCTOYHNKA HEUCKITIOUEHHON CHCTEMATHIECKOM IMTOTPEITHOCTH;

( — MH/IEKC YKCIIOBOTO 3HaUEHUs Hen3MepsieMoii Benuuunsl (0T 1 10 B);

M’ —o0111ee Ynciio mpoO Mocie MPOBEPKU TUCTIEPCU HA OJTHOPOIHOCTD;

W' — obmee uuciao npo® B OJHOM MHapTUM MOCJIE NPOBEPKH JUCIEPCUN Ha
OJTHOPOJHOCTB;

N' — cyMMapHOe KOJMYECTBO HAOIIOJCHUM (OMpeAesiCHUI) MOocie HCKIIOYEHUS
aHOPMAJILHBIX PE3yJIbTAaTOB HAONIOACHUM (OTNpeaeNieHud) U MPOBEPKU JUCTIEPCHI

Ha OTHOPOJHOCTD.



JlaGoparopHas padora No 4

AJIFOpI/ITMI)I OLICHUBAHUA XAPAKTECPUCTUK MOI'PCIITHOCTH

MBU
1. BBEAEHUE

Lenp paboTsl: OueHka 3HAYEHU XapaKTEPUCTHUK MOTPEIIHOCTH METOAUKU
pacueTHbIM CIOCOOOM TIO YCTAaHOBJICHHBIM 3HAUEHHUSM XapaKTEPUCTHK ee
CJIy4allHOM M CHCTEMATHYECKOW COCTAaBJIAIOIIMX BO BCEM AMAIla30HE COACPKAHUI
ONPENENSIEMOr0 KOMIIOHEHTA MPETYCMOTPEHHOM METOAMKOM, MPHU JTOIYCKAaEMBbIX
YPOBHSIX BIUSAIOMUX (PAKTOPOB MPOOBI U METOUKH.

2. TEOPETUYECKAS YACTb

2. OuecHUBAHUE XapPAKTEPUCTUK CIYyYaWHOW COCTABIIIOLIECH NOTPEIIHOCTH
METOJUKA MOXKET OBbITh NPOBEACHO Ha pabouynx Mnpodax KOHTPOIUPYEMOIO
Martepuaina au6o ¢ npumeHenuem CO unu AC.

2.1. OcHOBHBIE TOMYIIEHUS B paMKaX MPUHATON MOJEIH:

[TorpemHocTh pe3ysibTaTa aHajdu3a MPEACTABIAET COOOM CyNepHO3ULNI0
CIIy4allHOM U CUCTEMATUYECKON COCTABIISIOIIUX

CnydaiiHass ~ COCTaBJISIIOIIAs  MOTPEIIHOCTH  pEe3yJbTaTOB  aHaIW3a
NO/IYMHSETCS HOPMAJIBHOMY 3aKOHY PAacHpeeICHUS.

HeucknroueHHass ~ cucremMaruyeckass  COCTaBIISAIOIIAs  MOTPELIHOCTH
pE3yNbTAaTOB AHAIN3A MOJYMHAETCS HOPMAJILHOMY 3aKOHY PacIlpeAeIICHHUS.

[TorpemHocts arrecraiun  OA  TOAUYMHSIETCS PABHOMEPHOMY 3aKOHY
pacnpenesneHusl.

Bnusitomue  axkTopsl mpoObl HE OKAa3bIBAIOT 3HAYUMOTO BJIMSHHUS Ha
NOTPEIIHOCTh METOAMKHU.

2.2. TpeGoBanusa Kk oOpa3nam Jis aTTecTalid, MPUMEHSIEMBIM IS
OLICHMBAHUS XapaKTEPUCTUK MOTPEIIHOCTH METOIUKHU

OOGpa3ipl AJig aTTeCTallMi BHIOMPAIOT TaKUM 00pa3oM, 4TOOBI COAep KaHue
onpenensieMoro komnoHeHTa B OA mo3BoJniIo OXBaTUTh THANA30H ONMPEAEIIIEMBIX

COAEPKAHUM, TPETYCMOTPEHHBIX METOAUKOM.



O6mmit coctaB OA JOMKEH COOTBETCTBOBATH 00JacTH NPUMEHEHUS
METOJUKH.

OA n0mxHBI OBITh CTAOUIIBHBI BO BPEMS POBEACHUS IKCIIEPUMEHTA .

B o6miem citydae uncino OA 10KHO ObITH HE MEHEe TPeX.

[Ipumeuanne. Eciam B mporecce pa3padOTKM METOJIUKH YCTaHOBIIEHO
OTCYTCTBUE 3HAYMMOM 3aBUCHUMOCTH NOTPEIIHOCTH PE3yJbTATOB aHaau3a OT
OTIPEEISIEMOT0 COJiepKaHus (Hampumep, HEOOIBIION AUana3oH OINpeAesIIeMbIX
COJepKaHUM) WM TModydeHa uHGOpMalus O JUHEHHOW 3aBHUCHUMOCTH OT
ONPENENIAEMOr0 COJEPKAHUA, TO JOMYCTUMO HMCIOJIb30BAHHE OIJHOTO WM JBYX
OA COOTBETCTBEHHO.

2.3. llopsmok mpoBeneHus »>KcnepuMeHTa U Popma MNpencTaBICHUS
pe3yapTaToB (IpU  TOJYYEHHH OKCIIEPUMEHTAIbHBIX JAHHBIX B  OJHOU
naboparopun).

B crporom cooTBercTBHE C TpeOOBaHMSIMU JOKYMEHTa Ha METOAUKY
noiy4yatoT b pesynpraroB ananmmza (b>20) arTecToBaHHOW XapaKTEPUCTUKH B
npobax OA UCHONB3yEMBIX NPU TPOBEICHUH SKCIEPUMEHTA.

JlonmycTUMO Il OLICHMBAHUS CIIyYalHOM COCTAaBIISIIOIIEH IOTPEIIHOCTH
METOJMKM MCIOJIb30BaTh paboure TpoObl KOHTPOJMPYEMOrO MaTepuana
(BemecTna).

IIpn amamuze kaxgoro OA HOMKHBI OBITh COOJIOACHBI  YCIOBHS
BHYTPHJIA0OPAaTOPHON BOCIPOM3BOJUMOCTH: Pa3HbIE OMNEPATOPHI; PABHOE BpPEMS;
pa3Hble TApTUH PEAKTHBOB OJIHOTO THUIIA; Pa3Hble HAOOPHI MEPHOMW MOCY/IBI U T.I.
[Ipr >TOM 4YMCIO TapauIeNbHBIX ompeAenaceHu N Ui MOJIyYeHHsl pe3ysibTara
aHajgu3a JOJDKHO COOTBETCTBOBATH YCTAHOBICHHOMY B  METOAUKE  JUIS
aHATM3UPYEMBIX TPOO.

DKcnepruMeHTAIbHbIE JaHHBIE 3aHOCAT B TAOIMILY 110 hopme TaOnuIIbl 1.



3. PACUET NOIrPEIIHOCTH MBH

3.1 OueHuBaHMEe  XapakTEPUCTUKKA  CIy4yalHOHW  COCTaBIIAIONICH
MOTPEIIHOCTH.

3.1.1. Haxomst pesynprar aHanw3a Xml ¥ BBIOOPOUYHYIO IHUCIIEPCHUIO

2
PE3ybTATOB MMAPAJUIETBHBIX ONPEIEIECHUI Sm| aTTECTOBAHHOM XapaKTEPUCTUKHU B

m-aHoMm OA:
N N
meln Z(Xmln_xml)
Xml S S , Szml = &=l
N N-1
— — —
m=1, M, I=1,L; n=1, N

Taoauna 1

Pe3ynbTaTel mapayienbHbIX ONPEAEIECHUN COAEPKAHUSA ATTECTOBAHHOTO

koMmnoHeHTa B OA (Ipu BHYTPUIIA00pATOPHOM SKCIIEPUMEHTE)

Howmep Conepxanue ITorpemnocTs Howmep Howmep pesynbrara onpenenenus
OA ONPENEIIEMOr0 | aTTECTOBAHHOTO | pe3yJibTara (n =1, N)
(m=1, | xommoHeHTa B 3HAYEHUS, aHaIM3a
M) OA (arrecT.
3nauenne OA), OamAOm (1= 1 n N
1,L)
C1m
1 1
Cl A01 xlll Xlln xllN
L XllL Xan XlLN
m 1
Cvm AOm X mll X mln X m1N




' ><m1e Xmln XmlN
- Xle Xan xmLN
M CM AOM ! XMll leN XMlN

X ML1 XMLn XMLN

3.1.2. Ha oOCHOBBI TIOJIy4eHHBIX 3HAYEHUU BBHIOOPOYHBIX JAUCIEPCUI

2 2
Sm| ....... mL B M-HOM OA IMPOBCPAIOT T'MIIOTC3Y O PABCHCTBC I'CHCPAJIBHBIX

JIUACTIIEPCUN, UCTIONIB3Ysl KpuTepuil Purepa.

I[JBI 3TOT'0 PACCUMTHIBAIOT BCIMYMHY .

Koropyto cpaBHuBaOT ¢ Fp6; U1 uKcia creneHerd cBoOoabl i,
COOTBETCTBYIOIIETO MaKCUMaJIbHOW Aucnepcud, W Fz cooTBeTCTBYyIOIIETO
MUHUMAJIbHON JIUCIEPCUM W TPUHATON JOBEpUTENbHOW BeposiTHOocTH P=0,95

(tabm. 1 [punoxenus 5).

2 2
Ecmu Fn > Fuen , TO COOTBETCTBYIOIIEE (Sml)max WIIH (Sml)min

3HAUYEHHUE KOTOPOTO MPUBOIUT K TMPEBBIMIEHUIO Fm Ham Fren W3 mambpHEUIINX

pacyeToB UCKIouarT. lIpouenypy HCKIIOUEHHs YIEHOB U3 PacCMAaTPUBAEMOIO

2
pAna BETUYUH Sm| MPOBOJSIT 10 TeX Mop noka Fm < Fraey.

2
3.1.3. He uckiitoueHHbIE U3 PACYETOB Pm| CUUTAIOT OJHOPOJHBIMH M TIO

HuM  oueHuBaroT CKO, xapakrepusymliee CXOAUMOCTb  pPE€3YyJIbTaTOB
napajyiebHbIX ONpPEAeNICHUH, TMOTYYEHHBIX MJis OINPEAENsIeMOro CoAepkKaHusl,
COOTBETCTBYIOIIETO COAEPKAHUIO OINpPEEIsieMOro KoMrnoHnenta B m -uom OA (m

=1, M). Otu CKO paccuutbiBatoT 1o ¢hopmyiie:




IJIc B YKCJIC CIaraeMbIX HET OTOPOIICHHBIX 3HaueHuil. [Ipu pacuere ymcio
crenieneii cBodoanl f =L (N-1).

Taoauna 2

N 2 3 4

Y(n) 1,128 1,693 2,059

3.1.4. Tloka3zarenb CXOOUMOCTU O¢ nUId ONPENENIAEMOIO CONEPIKAHHS,
COOTBETCTBYIOIIETO COACPKAHUIO OIMPEACIIIEMOro KOMIIOHEHTa B M-HoM OA,

pacCUMTHIBAIOT, yMHOXas OS¢ nHa kodpduument vy (f), yunrsiBaromero

CMEIEHHOCTb OLCHKH OS¢

Oc, m :Scx,m'V(f),rL{ef=L(N-1)

X1
lng =Xn—Cim=1M™

3.1.5. Jlng oueHuBaHUA XapaKTEPUCTUKH CIYYaWHOW COCTaBIISAIOLIECH

MOTPENIHOCTH ISl COJIEP KaHMsl, COOTBETCTBYIOILIETO COAEPKAHUIO ONPEIEISIEMOTO

KOMIOHEHTa B M -HOoM OA, HaxoJsAT CpeJHEee 3HAUECHUE PE3YJIbTATOB aHaIu3a U

CKO pe3ynbpraroB aHanusa:

L
mel Z(Xml_xm)2
m L 1

3.1.6. XapakTepucTUKy CIy4alHOM COCTaBIJISIIONIEH MOTPEIIHOCTH s

m = - L -1 ) m=1M

COJACPIKAaHHUA, COOTBCTCTBYIOIICTO COACPKAHUIO OIPCACIIACMOIO KOMIIOHCHTA B T-

HOM OA, paccuuTHIBaIOT 110 OpMYyIIE:

o(A), =y(1)-S,

3unavenus ¥ (f) mpuBeneHs! B Tabuie 2.



3.2. OllcHUBaHUE XapPaAKTEPUCTUKH CHUCTEMATUUYECKON COCTaBJISIIOIICH
MOTPEUTHOCTH.

3.2.1. Bruraucisror BEJIMYUHY MaTeMaTUYECKOIO OXXUJIaHUs
CUCTEMAaTHYECKOM COCTABJISIIONIECH MOTPEIIHOCTA KAaK Pa3HOCTh MEXIY CPEeIHUM

3HAYEHUEM pPe3yJIbTaTOB aHaIn3a Xm U aTTECTOBAHHBIM 3HaueHHEM B M - HoM OA

—Cn.
190 :Xm_Cm; m=1 M

m

3.2.2 BpUUCHSAIOT BEIMUUHY !

t — ‘lgm‘ ,
L 3

rae Aom — HOTPEIIHOCTH ATTECTOBAHHOTO 3Ha4YeHUs M - oro OA.

[TonydenHoe 3HaueHHE ty CPAaBHUBAIOT C U6, IIPH YKCIIE CTETICHEH CBOOO/IBI
f= L - 1. 3HaucHU t;46, TPUBEICHBI B TAOJUIIE MPUIOKCHUS 2.

3.2.3. Ecimu ty < a6, TO MAaTEMAaTHUECKOE OKUJAHUEC CHCTEMATHYECKOM

COCTaBJISIOLIEH MOrPEIIHOCTH HE3HAUMMO Ha (poHE citydaifHOro pazopoca 1 B 3TOM
clly4yae ero NpuHUMAarOT PaBHBIM HYJIIO ( lgom =0 ).

3.24. Ecmm ty > tus:, TO MaTeMaTUYECKOE OKHJIaHHE CUCTEMAaTHYECKOM

COCTABJISIFOIIECH TMOTPENTHOCTH 3HAYMMO Ha (PoHe ciydailHOro pa3dpoca U €ro

SHAYCHUC, COOTBCTCTBYIOIICC COACPIKAHUTO 19 , BBIYUTAIOT U3 JIF000TO pe3yiibTaTra

aHaK3a, MOJyYEHHOI'O COTJIACHO METOIUKE.

3.2.5. BepxHioto — Acgm HIKHIOIO — Acym TPaHHIIBI HHTEPBajia, B KOTOPOM
HE MCKJIIOUEHHAsl CUCTEMAaTUYEeCKasi COCTABISIONIAsl TIOTPEIIHOCTH METOIUKHU (1715t
COJIep>KaHUH, COOTBETCTBYIOLIUX COAECP>KAHUIO OINMpPEAENIIEeMOro KOMIIOHEHTa B M-
HOM OA HaxoAWTCS C MOPHUHATON JIOBEPUTENIBHOW BeposATHOCThiO P = 0,95,

ompezensieTcs mo Gopmyre:



3.2.6. OrneHuBaHUE XapaKTEPUCTHUKU IOTPEITHOCTH METOAMKUA  (J1st
COJIep>KaHUi, COOTBETCTBYIOIIMX COAEP>KAHUEM OMNPEIEIIEMOr0 KOMIIOHEHTa B
OA.

BepxHioto — Agm HIWKHIOIO — Apjm TpaHUIBl MHTEpBaJa, B KOTOPOM
MOTPENTHOCTh METOIWKH (IJI1 COACp)KaHWN, COOTBETCTBYIOIIMX COJEPIKAHHUIO
OMpeNeNIIeMOro KoMmoHeHTa B M - HOoM OA) HaxoguTcs C JOBEPUTEIbLHOU

BeposiTHOCThIO P = 0,95 onpexensitor o popmye:

Agiinm = TAn =196,/ (A) + 2, =+1,965(A)

3.3. YcraHoBiieHHe HOPMATHUBOB ONEPATUBHOTO KOHTPOJISL.

3.3.1. HopmaTuBBl KOHTpPOJII PACCUUTHIBAIOT HAa OCHOBE XapaKTEPUCTUKU
MOTPEIIHOCTH (M €€ COCTAaBJIAIONINX) AJIi TUAIa30HOB JCUCTBHUS METOAUKH, B
npefenax KOTOPOTO TMPHHATO TOCTOSTHCTBO —XapaKTEPUCTHK — IMOTPEITHOCTH
METOIMKH.

3.3.2. KoHTpoJIb CXOIMMOCTH METOAMKHU MPOBOIST 1O pa3Maxy pe3yabTaToB
napajuieIbHbIX ONPEAEICHUIN coaepKaHnusl KOMIIOHEHTa B pabouel mpooe.

Hopwmarus kouTposst cxoaumocTu d paccuuthiBatot 1o Gopmyie (P = 0,95):

d= Q(P’ n) "Os

rae Q (P,n) =2,77 npu n=2;

Q (P,n) = 3,31 npu n=3;
Q (P,n) = 3,63 mpu n=4;
Q (P,n) = 3,86 npu n=5.

Pemenne 00 yHOBIETBOPUTENBHOW CXOJUMOCTH TMPUHUMAIOT TIPH

BBIIIOJTHCHHUH YCJIOBHA:
X, = X,|<d,

rac Xl, X2 — MaKCUMaJIbHOC U MUHHUMAJIbHOC 3HAYCHUC PC3YJIbTATOB

[apaJJICIIbHBIX ONPEACICHUM.



3.3.3. KoHTpoJib BOCIIPOM3BOAMMOCTH METOJUKU MPOBOJIAT M0 pazMaxy 2-X
Pe3yIbTaTOB OIpPEEIICHUS COJEPKaHNUsI KOMIIOHEHTOB B paboueit mpooe,
MOJYYEHHBIX B YCIOBUSX BOCIIPOU3BOIUMOCTH.

HopmaTuB KOHTpOJIst BOCIPOM3BOAUMOCTH D paccuuThIBatoOT 1o ¢hopmylie
(P =0,95):

D =2,775(A)

Pemenne 00 ya0BIETBOPUTENBHON BOCIIpOU3BOANMOCTH D npuHnMaroT npu

BBITIOJTHCHUU YCJIOBHAA!
X, - X,|<D,

rne X;u X, — pe3yabTaThl aHaIU3a IPOOHL.
3.3.4. KOHTpO/Ib MOrpENIHOCTH METOJMKH IPOBOAAT MO Pa3sMaxy MEKIy
pe3yJILTATOM OIpEEICHUs COepKaHus KoMIoHeHTa B OA M €ro arTecTOBaHHBIM

3HAa4YCHUCM. HOpMaTI/IB KOHTPOJII IOIpCIIHOCTH K PaCCUYUTBIBAIOT IIO Q)OpMYHG

(P=0,90):

K =0,84A
Pemenue 00 y10BIE€TBOPUTENBHONW TOYHOCTH IPUHUMAIOT TIPHU BBIMOJIHEHUU
YCJIOBHSL:
X -C|<K,
rne X — pesynbTaT ompeneieHus cojaepkanus kommonenta B CO; C —

arrectoBanHoe 3HaueHue CO.
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I'OCT 12.1.016-79. OCBT. Bo3ayx pabGoueii 30HBI. TpeboBaHUS K METOIUKAM
M3MEpPEHUs KOHIIEHTPAlUK BPEIHBIX BELIECTB.

['OCT 1.5-85. I'CC. IlocTtpoeHue, coaepkaHue 1 U3JI0KEHUE CTAaHAAPTOB.

['OCT 16263-70. I'CH. Metponorus. TepMuHbI U ONIpEIEICHUS.

YaprikoB A.K. Marematuueckast 00paboTKa pe3yabTaTOB XUMHUUECKOTO aHAIH3a. -
J.: JITY, 1977TMY 6-113-30-19-83. Hopmupyembie MoOKa3aTeld TOYHOCTH
u3MepeHnii B MBI perfiaMeHTHpPOBAHHBIX B JIOKYMEHTALMM HA XHMHYECKYIO

npoxaykmuio / MXIT.Yepkaccer, 1985.



JlaGoparopuas padora No 5

MeTtoauka onpeacJIeHusi BpCIHbIX BEIIECCTB IKCIIPECC-METOIaMU

1. Hean padoThl: onpenencHue conepxanus Bpennbix Bemects CO, COz, SOz, H2S,
NO: skcnpecc-MeToaamu.

2. 3apauu padoThI.
O3HAaKOMHUTBLCS C METOAAMH MPOBEICHUS 0TOOpA BPEIHBIX BEIICCTB
OnpenenuTtsb Kiacc yCIOBUU Tpyaa
W3y4nth cpecTBa 3amuThl pabOTAOIINX.

3. TeopeTnueckue cBeAeHUSA
DKcnpecc-MeToAbl- 3TO METO/Ibl KOJTMYECTBEHHOT0 OMpEeJIeeHHs] BpEAHOro BellecTa. B
JnaHHOM ciydae Mbl paccmarpuBaem CO, CO2, SOz, H2S, NO2 u Oo.

[lepen pabGoToif ¢ BpeAHBIMH BEIIECTBAMH HEOOXOAMMO 3HaTh W UCIHOJIB30BaTh
MIPaBHIIA, MTOJIB30BATHCS CPEJCTBAMH WHINBUAYAITBHON U KOJUICKTUBHOW 3amuThl. [Ipu padore ¢
BPEIHBIMH BEIIECTBAMH HCIONB3YIOT OYKH, PECHHPATOPBI, MPOTUBOTA3bl, CIELOACKIY,
cnero0yBh. Ha K0Ky HAHOCAT CIeIHANIbHEIC 3aIIUTHRIC Ma3u U Kpembl. [locie paboThl U CHATHUS
3alIUTHBIX Ma3eil U MacT peKOMEHAYIOTCS MUTATENIbHBIE KPEMBI.

Ecnu »xe mpousonien HeCUacTHBIM CIy4ail M BPEIHBIC BEIISCTBA IOMATM Ha KaKyIO
1160 YacTh Tesa, HEOOXOANUMO IPUHSATH MEPHI.

st OBICTPOTO CMBIBAHUSI Kamellb W OpbI3r, TOMAaBIIUX B TIJ1a3a, HPUMCHSIOT
CHEIHUANbHBIN THAPAHT B BuAe (HOHTAHUMKA MUTheBOW Boabl. K 93TOil ke kareropuu cpeacts
OTHOCSIT HEUTpATH3YIOIINE U AC3UHPUITUPYIONIHE BEIIeCTBa (PacTBOPHI COJIBI, OOPHOM KHCIIOTHI,
TaHUHA B CIIUPTY U JIP.), KOTOPHIE BMECTE C MEPEeBA30YHBIM MAaTEPUATIOM JIOJDKHBI HAXOAUTHCS B
CIEIMAJIbHO CKOMIUIEKTOBAHHOM anTedyke BOJIM3U paboyero mMecra.

4. llopsAaoK BbINOJHEHUS PA0OTHI

["a3oompenenuren XUMHUYECKUE TpeIHA3HAUYEHbl JJIS  SKCIIpPecCc-OINpeesIeHUs
COJIepKaHusl BPEHBIX BEIIECTB B moMenieHuu. ['a3oonpeaenurenu obo3Havaot I'X-M.

B BeIpaboTke, r1e HEOOXOAMMO MPOBECTH U3MEPEHHE, BBIHYTh acluUpaTop U3 yexjia U
npoAyTh KianaH 1-2 pasza. BeiHyTh U3 QyTisipa HyKHYIO TpyOKy, OTJIOMUTH 00a €€ KOHIA C
MIOMOIIIBIO OTBEPCTHS B MOJABECKE MHIMKATOPA TaK, YTOObI HE HAPYIIMThH IMOJIOKEHHS (PHIbTpa
MPOKJIAJAKU M ClIos uHAuKaropa. [IpomycTuTh TpyOKy uepe3 ra3oByl0 CMech B oOBeMe,
yKa3aHHOM B Ta0JIMIE, CAETIaB COOTBETCTBYIOIIEE KOJIMYECTBO XOJI0B acUpaTopa.

4.1 Onpenenenne oxkcuaa yriaepoaa razoonpegeanrensasmu '’X-MCO-0.25 u I'X-
MCO-5

Merton onpenenenuss CO razoonpeneauTensiMu 0CHOBaH Ha okucinennu CO iogatom
KaJusg B KHUCIOM cpele ¢ oOpa3oBaHMEM  MPOAYKTOB pPEAKIMM OT 3€JIEHOTO JI0 TEMHO-
KOPUYHEBOTO 1[BETA, B 3aBUCUMOCTH OT cojepxkanua CO B uccienyeMoi ra30Boil cMecH.

Ecin mocne mepBoro xoma acmuparopa OKpacka B TpyOKe He TMOsSBMJIAach U HE
JIOCTHUTJIa BTOPOTO JIEJICHUS LIKaJIbI, CAENaTh eule 9 cxxaTuil acnuparopa, T.e. IPOIYyCTUTh Yepe3
TpyOKy HCciIeyeMyro Ta30Byo cMech B oobeme 1000 cm®,

OO0beMHYIO J0JI0 OKCHAA yriepoja OnpeAenuTb, pazaenu uugppy 4,20569
COOTBETCTBYIOIIYIO JIEJICHUIO IIKAJbI, 10 KOTOPOrO OKpacuiaach MHIAMKATOpHas macca, Ha 100
win 1000 B 3aBHCHMOCTH OT MPOIYIIEHHOT0 00beMa CMECH.

[Ipu oTpumaTenbHOM pe3yJIbTaTe MEPBOTO U3MEPEHHS, HHIUKATOPHYIO TpyoKy CO-
0,25 MOXHO KCIOJIB30BATh IS MOCHENyOMKX (He Oonee 2) u3MepeHuit B Ty ke cMmeHy. Ecnu



comepkanne CO B 00beMHBIX J0msIX B Bo3ayxe mpesbimaer 0.25%

UHAUKaTopHYI0 Tpyoky CO-5.
[Tpu HanmuuMu B HCCIIEIYEMOW Cpelie TSDKENBIX YIIeBOAOPOAOB (TiporaHa U OyTaHa)
u3mepenue coaepxkanust CO mpou3BOAUTH C UCIOIB30BaHUEM 3auTHOM TpyOku TII.
Jlnst mepecdera colepKaHus OKCHAA Yriepolia U3 OObEMHBIX JIOJICH B MPOIICHTaX B
mr/M3 ucnons3yercst popMyna U TabIuIa:

s M*a _ 28*0,0005

*1000m%=6,25 mr/m®

22,4 22,4

OObemHas mr/m°

o, %o
0,0005 6,25
0,0010 12,5
0,0020 25,0
0,0035 43,7
0,0050 62,5

HUCIIOJIb30BaTh

AHAJIOTUYHO MPOBOASTCS OCTAIBHBIC IKCIIPECC-METOIbI:
Ui AMokenaa yraepoaa ucnonb3yrores ['X-M CO2-2; I'X-M CO2-15-50. Merton ocHOBaH Ha
B3auMmojericteuu CO2 co menogamu CO CMEHOM IIBETOB OT CUHEr0 B OCIIBINH;
s kucnopoaa ucnonbdyercs ['X-M O2-21. Uaer okuciieHue KUCIOpOIOM XJIOpHIa XpoMa
(1) B coequuenusx xpoma (L). Oxpacka u3 rosry0oro B 3eJICHBII.
st okeuga aszora I'X-M NO+NO2-0.005. ITocnenoBarensuoe okuciaeHue NO 1o NO2 uger
MapraHIEBOKUCITBIM KaJTUEM B KHCIIOW Cpe/ie U OKUCIICHUH HOHIa KaTusl JUOKCHIOM a30Ta ¢
o0pa3oBaHKEM HOJT KPaXMaJIbHOT'O KOMILJICKCA CHHETO IIBETa.
IUIsL TUOKCHA cepbl Mcmoib3yercs razoananmzarop ['X-M S0O2-0,007. Oxucnenue SO; uaer
B IIPUCYTCTBUH KpaxMaya ¢ Hi3MCHEHUEM 1IBETa MHIMKATOPA U3 CEPO-CUHETO B OCIIBIN.
s cepoBogopona ucnoib3yror ['X-M H 2 S-0,0066 merom ocHOBaH Ha 0Opa3oBaHHH
CyJb(HIa TSHKEJIBIX METAIOB C TIEPEX0/I0M OKPACKH U3 OEJIOr0 B KOPUYHEBBIH.

4.2 YcinoBusi XpaHeHUsI 1 TPAHCIIOPTHPOBKH ra3oomnpeaejmresieil XHMHYeCKHUX.
I'X-M 10mKHBI NEpPeBO3UTHCS B 3aKPBITBIX UUCTBIX M CYXHUX TPaHCHOPTHBIX

cpencrtpax. [TapaMeTpsl KilMMata pK TPaHCHOPTUPOBKe: Temneparypa —50 1o 50 °C , 3nauenue

OTHOCHUTEJIBHOW BI@XHOCTH TpH t=25

C u ¢ =80 %. XpaHneHue Ta300MpeaeIUTEICH

npoucxoauT B cootBercTBUM ¢ ['OCT 15150-69. Ha crennaxax B ynakoske: t=40 g0 5 oC, Q=

80 % mpm t=25

Oc,

4.3 O0wmmii xapakTep AelicTBHUS U CPeACTBA 3alIUTHI OT BpeaAHbIX BewmecTB (CO, CO2, SO,

H:2S, NO2 )

Tabmuna 1

Bpennoe | OOmmuii xapakTtep IeHCTBUS K, NuauBunyanbHbie

BEILECTBO MT/M° CpEJICTBA 3alllUThI

H2S CunpHbIi HEPBHBIN an, 10 [TpumensitoTcst

BBI3bIBAIOIINI CMEPTH oT nporuBorassl: MKJ[ mpu
OCTaHOBKHM JbIXaHus. Pa3zopaxaer ¢=0,0046 w™Mr/m 3ammTHOE
JbIXaTeNbHbIE MyTH W rja3a. B BpeMs 240 MUH.,
pe3yibTaTe OKUCIEHUS B TKaHSX npotuBoras ¢ GpuibTpom 40
BO3MOXXHO oOpazoBanue H20;, MUH., M30JIMPOBaHHbBIE
yrHeTaronmx Triaukonus. [lopor [UTAHTOBBIE TTPOTHUBOTA3HI,
OIIYIICHUSl 3armaxa y 4YeloBeKa JUTSt IJ1a3-TepMETUYHBIE
0,000012- 0,00003 wmr/m. Ilpwm OYKH, TJa3Hble cal(eTKu.




BIIbIXaHUHU OJTHOTO MTI/J Cnenonexma.
OTpaBJIEHHME MOXET pPa3BUTHCS

NOYTH MTHOBEHHO: CYyJOpOTH,

HOTEPU CO3HAHUS, CMEPTb.

SO Paznpaxenue JIBIXaTEIbHBIX 10 [TpumeHsIOTCST Takue ke
nyTed,  BBI3BIBAIOLIEE  CNa3M IpoTHBOra3sl, Kak U B 1
OpOHXOB " yBEIUYECHUE ciiyyae , IPOU3BOAUTCS
COIIPOTHBJIEHUS  JIbIXaTEJIbHBIX 3amMTa  TIJa3 M KOXH
nyTel, Hapymaercsi OeNKOBBIA H CreLaJIbHBIMU
YTJIEBOAHBIH oOMeH, CpeACTBaMH 3allUThI.
OCTaHAaBJIMBAIOTCS MIPOIIECCHI
OKHCJICHHSI B OpraHU3MeE.

NO:2 Tokcuynocts NO2 3aBUCHT OT €r0 S) [TpumensitoTcst
KOHIIeHTpauuu. Jluokcua azora IPOTHBOIa3bl, OUYKU C
o0namaer  pa3ApaxalolM | MIOJTYMAaCKOM, nepYaTKu
OPWKHUTAIOIIUM  JIeHCTBHEM Ha PE3UHOBBIE
JbIXaTeNIbHbIE IyTH, OCOOEHHO KHCJIOTHOCTOWKHE,
riyOOKHe, UTO MNPUBOAUT K CIIEeLO/IeXK 1A, MOKpBITast
TOKCHUYECKOMY OTEKy Jierkux. He CIIOEM TEePXJIOPBUHIIIOBOM
UCKJIFOUEHa BO3MOXHOCTb CMOJIOH, camoru, OproKu
o0u1ero 1eHCcTBUS. MIOBEPX Caror.

CO CcO CII0COOCH BBI3BATh 20; ecm [IpoTuBorassi,
HETIOCPEJCTBEHHOE TOKCHUYECKOE BpeMs CTeMaIbHbIC OYKH,
JeiicTBue Ha KJIETKM, Hapylias | AeWcTB. 1 u.- | crenonexjaa u o0yBb.
TKAHEBOE JIbIXaHUE, BJIUAET Ha 50,

YTIEBOIOPOIHBIN obmeH, | 30 mun.-100,
NOBBINIAs  ypoBeHb caxapa B | 15 mmun.-200.
KPOBH.

CO2 Hapkotuk, pasapaxkaer Koxy H IAK coz2 [IporuBorassi, OUKH,
CJIN3UCTBIE 000JI0YKH. B HE CIeLo/1eXk/1a U 00YBb.
OTHOCHTEJIBHO MaJIbIX | YCTaHOBIICHA.

KOHIIEHTPAIUIX BO30YyXJaeT
JIBIXaTEeTbHBIN HEeHTD, B
Oonpmux- yrHeraer. OOBIYHO
BoicOKOe  coaepxkanne  CO2
CBSI3aHO C MOHMKEHHBIM
conepxanueM Oz , 4TO SIBISETCS
OPUYHHOM CMEpTH. CO2
CKa3bIBaeT [EHTPAIbHOE
COCYJIOCY>KHBAIOIIIee M MECTHOE
cocylopacimpsonee 1eiHCTBHE.

5. OnpenesieHne CAHUTAPHO-THTMEHNYECKHX KPUTEPHEB M Kjlacca YCJIOBHi Tpyaa.

B xauecTBe KpUTEpUEB OIICHKH YCJIOBUN TPyJa MPUHUMAETCS CPABHUTEIIbHAS OIICHKA
SHEPreTHYECKOTO MM KOHIICHTPAIIMOHHOTO YPOBHS Ka)I0r0 U3 (PaKTOPOB C €ro THTMEHUIECKOM
nopmoit (ITAK, TIJTY).

['MrueHnvYecKre KPUTEPUN Pa3ICIIIOTCA Ha OTHOCHTEIBHBIE U aOCOTIOTHBIE.

B nanHOM ciy4ae it XMMUYECKUX (PAKTOPOB OHH ONPEACISIOTCS KaK:

C

oeticms

FKOTH:

1JIK
Ceiicrs- 3aMEpEHHASI KOHIIEHTPAIIHUS BPEAHOTO BEIIECTBA B BO3yXe paboueit 30HbI.




Bpennoe Bemectso | [1/IK, mr/m® | Kimace omacHocTH
CO 20 4
NO; 5 2
H>S 10 2

Ta0mnuma 2

[Ipu pabGorte ¢ »TUMHU BemiecTBaMU KJacc ycloBui Tpyna 33. OTu yclnoBusi Tpyla
NPUBOJAT K Pa3BUTHIO MPOQECCHOHATBHBIX MMATOJOTHH B JIETKOH (opme (B mepuoa TpyaoBOi
NESATEIIBHOCTH), a TaKKe K PpOCTy XPOHUYECKHX OOIIECOMATUYECKUX 3a00JieBaHUU U
TIOBBIIICHHBIM YPOBHSM BPEMEHHOW YTpPaThl TPYIOCHOCOOHOCTH. [ MTHEeHHYECKUE KPUTECPHU
OLICHKU M KJaccU(UKAIMI yCIOBUN TpyZa OCHOBAaHbI Ha mpuHuune auddepenunanum ycioBuit
TPyZAa MO CTENEHU OTKIOHEHUS IapamMeTpoB MPOU3BOJICTBEHHON CpPEIbl H TPYAOBOTO IMpolecca
oT HeﬁCTByIOIHHX TMTUCHUYCCKUX HOPMATUBOB, B COOTBCTCTBHUU C BBIABJICHHBIM BJIMAHUCM 3TUX
OTKJIOHEHU Ha (PYHKIIMOHAIBHOE COCTOSHHE U 37I0POBhE paOOTAIOIIHX.

6. KoHTpoJibHbIE BONIPOCHI.

™

3adeM HyXeH IKCIIPECC-METO 1 ONPEICIICHUS BEIIECTB?
HazoBute cpenctsa 3amutsl npu padore ¢ CO2, SOz, NO:>.

3. Uro Takoe kiaccel ycinoBuil Tpyna? K kakoMy KIIacCy OTHOCSATCS BBILIETIEPEUUCIICHHBIC

BelecTna’?

4. OnuiuTe CyUIHOCTh IKCIPECC-METOa.



