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rOCT P 506/16—M

rocypgapcTBeHHbIi cTaHAapT poccUCcKOW depgepauunn

no4yBbl

OnpefeneHve NOABWXHBIX COeAVHEHWIA LMHKa no meTogy Kpynckoro-
1 AnekcaHaposoii m mogudmkaumm UMHAO

Soils. Determination ol mobile compounds of zinc by Krupsky
and Alexandrova method modified by CINAO

[ata BeBegeHns 1995-07-01

1 OBNNACTb MPUMEHEHUA

HacTosiyuii CTaHAApT yCTaHaBNMBAeT —METOA  ONpe/deneHusi mo-
IBWKHBIX COEAVNHEHUI LIMHKA B MOYBaXx.

MeTo/ OCHOBaH Ha W3BJIEYEHUU MOABWDKHLIX COEAUHEHWA LMHKA Ha
MOYBbI aLeTaTHO-aMMOHWIiHbIM BydepHbIM pacTBopoM ¢ pH 4.8 v noc-
NefytolleM ONpefeneHn aTOMHO-abCopPBLMOHHBIM W (POTOMETpUYE-
CKUM METOZOM C AUTU30HOM.

2 HOPMATVBHBIE CCbUTKN
B HacToAleM cTaHAapTe MCMO/b30BaHbl CCbIIKA Ha Cnefytolime

CTaI-II_%IgTbIZ
T 8.315—91 I'CI. CraHgapTHble 06pa3sybl. OCHOBHbIE MNOMO-
XKEHWSA. NopsAfoK pas3paboTkW, aTTecTauun, YTBEPXKAEHWS, permcrpa-
LMW H NPUMEHEHWs

FOCT 12.0004—90 CCBT. OpraHusaumm 06y4yeHnss 6e30MacHOCTM
TpyZa. OCHOBHbIE MOIOXEHUS

OCT 61—75 (CT COB 5375—85) Kwucnota ykcycHas. TexHuue-
CKWe yCnoBus

CT 199—78 HaTpuii YKCYCHOKMCNbIA 3-BOAHbIA. TexXHWYeckue

ycnosus

FOCT 1770-74 (CT C3B 1247-78. CT C3B 4021-83. CT C3B
4977—85) MMocypa mMepHas nabopaTopHas CTeknsHHaA. LinanHapsl,
MEH3YpKU, Konbbl, NPo6UpKN. TexHUYecKne ycnosus

FOCT 3117—78 AMMOHMIA YKCYCHOKMC/bIA. TeXHUYecKne ycnosus

W3paaHve odmumanbHoe
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FOCT 3N8—7? (CT C3B 4276—83) Kwucnota consHas. TexHuye-
CKMe YCroBuA

FOCT 3760—79 (CT C3B 3858 —82) AMMMaK BOAHbIA. TexHuue-
CKWE ycnosusn

FOCT 4204 -77 (CT C3B 3856—82) Kwucnota cepHas. TexHuue-
CKWE yCnoBsma

FOCT 4453—74 YTonb aKTUBMPOBAHHbIA OCBETNSAIOWMIA APEBECHbIN
MOPOLLIKOOGPa3HbIA. TeXHUYeCKMe YCnoBus

FOCT 4461—77 (CT COB 3855—82) Kwucnota asoTHasdA. TexHu-
Yeckve ycnosma

FOCT 5457—75 AueTuneH pacTBOPEHHbIA 1 ra3oobpasHblii TEXHW-
UecKuiA. TexXHUYecKune ycroBus

FOCT 6709- 72 Bopga AucTunnvpoBaHHas. TeXHUYecKue ycC/oBuS

FOCT 9147—80 Mocyga H obopyaoBaHue nabopatopHble apdo-
poBble. TEXHWYECKVE YCNOBUS

FOCT 10929—76 Bopfopofa nepokcup. TexHU4eckue ycnosus

FOCT 1125 84 KucnoTa a3oTHasi 0coboil UMCTOThbl. TexHUuYeckue
ycnoBwus

FOCT 12026—76 bymara thmnbTpoBanbHas nabopatopHas. TexHu-
yeckve ycnoBus

FOCT )4261—77 Kucnota consiHasi 0co60it unctoTbl TexHuuyeckue
ycrosus

FOCT 18270—72 Kwucnota yKCyCHass 0CO60M 4mMCTOTbl. TexHuue-
CKWe ycnoBus

FOCT 20288—74 ¥Yrnepod YeTbIPexXxnopucTblid. TexHuueckue yc-
nosms

FOCT 24)04—88 Becbl nabopaTopHble 0OOLLEro HasHaveHus u 06-
pa3uoBble. ObLLMe TEXHUYECKME YCIOBNSA

FOCT 24147 -80 AMMMaK BOAHbIA 0COBO YMCTOTbI. TEXHUYECKUe
ycnosus

FOCT 25336—82 [lMocyma u o6opypoBaHve nabopaTopHble CTek-
NAHHbIE. TuMbl, OCHOBHbIE MapameTpbl WU pasmepsbl

FOCT 27068—86 HaTpumii cepHOBAaTHCTOKUCALIA (HaTpuidi TMOCYNb-
thaT) 5-BofHbIN. TeXHWYECKME YCMOBUS

FOCT 28168—389 IMousbl. OT60P Npobd
3 METO[ OTEOPA MPOB

OT160p npo6 no MOCT 28168



FOCT P 50&S6-M
4 AMMNAPATYPA, MATEPVATIbl. PEAKTUBbI

CyLwmnnka no4BeHHbIX Npo6 mMapku CM-1 nan Cr-1M.
Mpo6on3menbunTeNnb MOYBEHHbIA Mapku MI1-2.
ATOMHO0-a6COPOLMOKHBIH CMEKrpoMeTp Mapku C-115.

Namna c nofbiM Katogom [ANs ONpeAeneHus LUuHKa mapku J1T-2.

Komnpeccop BO34YLHbIVi MeM6paHHbI C MPOM3BOAWTENbHOCTbIO He
meHee 20 aMIMUH Npu AaBneHnn He MeHee 300 kla.

®OT031EKTPOKOIOPUMETP C OCHOBHOIM MOrpelHOCTbI0  He  6Gonee
= | % no wKane CBETONPOMYCKaHUS.

Annapat gns 6uancTunnaumMH Bogsl Mapku BA-2.

pH-MeTp ¢ NorpeLHOCTbI0 U3MepeHust He 6onee 0.1 pH.

Becbl nabopaTopHble 06LIEro HasHauyeHWs C METPOSIOrMYECKUMM Xa-
pakTepuctukamm no FOCT 24104 ¢ HanbONbLIMM MNpPeaenom B3BeLUu-
BaHms 200 r 2-ro knacca TOYHOCTM W HavmboMblUMM MpeaenoM B3Be-
WnHaHua 500 r 4-ro Knacca TOYHOCTMU.

PoTatop ¢ o6opotom Ha 360° v uyacToTol BpaleHus 30—40 MuH-1
nn B3b6anTblbaTeNlb C BO3BPATHO-MOCTYMATENbHbIM [B/KEHMEM W Yac-
TOTOW KonebaHWin He MeHee 75 MUH™'.

Crynka taptoposas ¢ nectrkom no FOCT 9147.

CuUTO C Kpyr/ibiIM/ OTBEPCTUAMMW AMAMETPOM 1—2 MM. M3rOTOBJ/IEH-
HOEe M3 CTanu UM antoMUHKA.

KacceTbl  [eCATHNO3HLKOMHbIE C TEXHOMOTMYECKUMU  eMKOCTAMMU
BMECTUMOCTbIO 250 CM4 MM Konbbl KOHUYECKWe BMECTUMOCTbIO 250 cm3
Ho FOCT 253.36.

YCTaHOBKM (WbTPOBaNbHbIE  AECATHNO3NLMOHHbBIE WM BOPOHKM
CTeKNsHHble nabopatopHble no FOCT 25336.

baHsa BOAAHasA WM NAUTKa 3M1eKTpUYecKas C Perynatopom Harpe-
Ba.

[o3atop v UWAMHAP MepHbIA BMecTMOCTbi0 50 ¢cm3 Ho TOCT
1770 pna posmposaHus 50 cM3 aKCTparvpyroLwwero pacTsopa.

[o3atop wam nunetka 2-ro Knacca TOYHOCTU BMeCTUMOCTbO 20 cml
N5 OTMEPMBAHMA BbITSXKKM M pacTBOPOB CpaBHeHWsA B 06beme 20 cm3.

[Jo3atopbl v GIOPeTKM € KpaHOM 2-r0 Kfacca TOYHOCTW BMECTU-
mocTbto 50 1 100 cm3 ans [03MpOBaHMS PacTBOPOB PEaKTMBOB U 06b-
emax 5 n 10 cm3

[,03aTOpbl arpeccUBHbIX XUAKOCTEH WAW NUNeTKu 2-ro Knacca Tou-
rocTM BMECTUMOCTbIO 2 M 5 CM3 C pesvHOBbIMU Fpyluamu AAs [03Mpo-
r.-/DKA a30THOW KWUC/OThI U NepoKcupa Bogopoga B 06bemax 5 1 2 cm3.

Konbbl mepHble BMecTUMoCTbiO 50. 100 1 1000 cv* no MOCT 1770.

CTakaHbl M3 TEPMOCTOMKOro CTekna BMeCTMMOCTbIO 50 cv* o
FOCT 25336.
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BopoHKku fenuTensHble BMecTMmocTbio 100. 250 u 1000 cm3 o
FOCT 25336.

Munetkn 2-ro Knacca TOYHOCTM BMECTUMOCTbIO 2, 5, 10 cm3 n 6to-
PeTKM C Kparnom 2-ro Kjacca TOYHOCTU BMeCTUMOCTbIO 5 u 10 cm3 anm
OTMEpPUBAHWUA CTaHAAPTHLIX PacTBOPOB.

®unbTpbl 06e3401eHHbIE C Genol neHTol AmameTpoM 15 cm wm
6ymara hunbTpoBanbHas nabopatopHas mapkun ®HC no MOCT 12026.

ALETUNEH PaCcTBOPEHHbIN TexHuueckuii nmo FOCT 5457 wunam npo-
naH-6yTaH GbITOBOW B GaoHe.

Kucnota ykcycHas —Ho TOCT 18270, oc. 4. uaM Kucnota ykcyc-
Haa negaHasa no MOCT 61. x. u.

AmMMMnak BogHbiM no MTOCT 24147, oc. 4. uim no FOCT 3760. Xx. u..
KOHLIEHTPMPOBaHHbIA H pa3baBneHHbIA Bogoii 1:200 Mo obbemy.

Kucnota cepHaa no FOCT 4204. x. u.. pa3baBneHHas Bogoi 1.5
no 06bemy.

Kucnota a3oTHaa no MOCT 11125, oc. u. unn o FOCT 4461. X. u..
pasbaBneHHas Bogoit 1:1 mo o6bemy.

Kucnota consiHaa no MTOCT 14261, oc. 4. wam no FOCT 3118. x. u.,
pas6aBneHHas Bogoin 1:1 H 1:100 no o6bemy.

Bogopoga nepokeng no TOCT 10929. x. u.

HaTpuii ykcycHokmcnblid 3-BogHblii no TOCT 199, u. A4. a. wim am-
MOHWI yKCcyCHOKMenbId no MOCT 3117. x. u. wm u. [, a.

HaTpuii cepHOBaTHCTOKMUCbLIA  (TUOCYNb(3T Hatpua) no [OCT
27068, u. 4. a.

Yrnepog uetbipexxaopuctbii no FOCT 20288, x. 4. wam 4. 4. a.

OnTn30H (gudeHHNTMOKapba3oH), Y. 4. a. uam u.

LIMHK rpaHynnpoBaHHbIR, X. Y

Yronb aKTUBMPOBaHHbIV OCBETNSAOLMIA APEBECHBIA MOPOLLKOOOpas-
Hbll mo TOCT 4453—74.

Boga GMANCTHNNMPOBSAHHAS. .

MpumeyaHue — [OMycKaeTcs MpUMEHEHVE OPYTOM annaparypbl, MaTepka
«O» 1 PEaKTVBOB C TEXHYECKAMA 11 METPOMOMVHECKUMIA™ XapaKTEPMCTVKAMA HC
yKazaHHbIX. ODOpy[OBaHWe, WCTIONb3yeMoe MV aHa/i3e  (403aTopbl, KAacCeTbi C
TEXHOMOMVHECKVMA - EMIKOCTSIMIA, _ (NbTPOBaSTbHBIE YCTAHOBKY), AO/DKHO ObiTb  Mro-
TOB/EHO VB Marepuiarno, YCTOMUMBLIX K [EVICTBUFO_MPUMEHSEMbIX PEAKTVBOB W HO
3ArPABHAIOLLAX WX LMHKOM. [103aTOpbl [O/KHbI 0GECTIeUMBATL  BOCTIPOM3BOAMMOCTb
OTMEPVBAEMbIX  OGBEMOB ¢ _MOMPeLLHOCTLHO He 60sTe | % 1 OTKMIOHEHWe OT HOMA-
Ha/bHOro obeva He bortre 6 %

5 MOArOTOBKA K AHANNZY

51 MoAroToBKa MNOYBbLI K aHanusy
Mpo6bl NOYBbLI BbICYLIMBAKOT A0 BO3AYLIHO CYXOro COCTOSIHUA B CY-
LUIWKEe MOYBEHHbIX MNPO6 C MOAOrPeBOM BO3AyXa He Bbiwe 40°C wam
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B XOPOLUO BEHTUAMPYEMOM MOMELLEHNN MPWM KOMHATHOA TemmepaType.
BbiCyLUeHHble MPO6bl PacChINAOT Ha MOMNITUIEHOBON MNJEHKe, Pasmu-
HalOT KpYMHble KOMKM W BbIGMpalT BKMOUEHUS (KOPHU  pacTeHuid,
KaMHW 1 np.). 3aTeM Mo4YBy WM3MeNbyatoT Ha MOYBEHHOM MPOOOU3MESb-
ynTene waM pactupatoT B (HapopoBOi CTynke U NPOCEMBAOT 4epe3
CUTO C KPYI/IbIMWA OTBEPCTUAMU AnMaMeTpoM 1—2 MM. M3menbyeHHble
Npo6bl XPaHAT a MOMMITUNEHOBbLIX NakeTax, KapTOHHbIX KOpPOBKax mam
crieupanbHbIX KOHTeliHepax.

Mepes aHan“3oM MOYBY BbICHINAKT HA POBHYHD MOBEPXHOCTb, XO-
POLLO MNepeMeLUnBalOT W pacnpegenstoT cnoem He 6onee | cM. Mpoby
4NA aHanusa oT6MparoT NOXKKOM WAW LUNaTeneM He MeHee YeM W3 Ns-
T pasHbIX MeCT, PaBHOMEPHO pacrnpefesneHHbIX M0 BCeli MOBEPXHOCTMU.

52 TlpuroTtoBneHWe I3KCTparmpyruwero pacTtBO-
pa — auetaTHO-aMMOHUIHOro 6y(epHOro pacTBoOpa
c pH 48

BepyT 108 cm3 yKkCcycHOl KWCMOTbl C MaccoBov pgoneit 98%. pas-
6aBnatoT Bogol Ao 600 - 700 cM3 npuauBaoT 75 cM3 ammuaka € Mac-
coBOWi poneii 25%. nepemelunBalOT M OOBOAAT Bogoii Ao 1000 cm3.
MpoBepstoT pH MnonyyYeHHOro pacTBopa W B C/y4Yae OTKNOHEHMS OT
4.8 [0BOAAT [0 3TOrO 3Ha4YeHWU [06aBNeHVEM YKCYCHOM KWUCNOTbl WM
ammMmaka.

53 lNpoBepka NPUIroOg4HOCTW [NA aHanumsa W 04YU-
CTKa 4YeTbipex X/JIOpUCTOro yrnaepopa

UeTbIpexXIOpUCTbIiA YrNepos MOXET COfepXaTb npumecw, paspy-
LuatoLyme AMTU30H. MOITOMY KaXKfas HOBas MapTus peaxkTuBa [O/XK-
Ha ObITb MpoBepeHa Ha NPWUroAHOCTb ANA aHanu3a. [ng 3toro npu-
MepHo 0.001 r autmnsoHa pacteBopArdT B 100 CM3 YeTbIpEXX/IOPHCTOro
yrnepoga W OCTaBNSOT B 3aKPbITOW CKISAHKE B TEMHOTe [0 Clefyto-
wero AgHs. Ecnm okpacka pacTBopa OCTaHeTcs  M3yMpyZAHO-3eN1eHON,
YeTbIPEXXOPUCTLIA Yrnepod NpuUrofeH 4ns aHanusa. bnegHo-seneHas
WNN HKentasi OKpacka pacTBopa YKasblBaeT Ha HeobXOAMMOCTb OYUCT-
KW YETLIPEXXIOPUCTOTO Yrnepoaa.

Ona ounctkm 500 cm3 YeTbIPEXX/IOPUCTOro yrnepoga MoMeLlaT B
CKNSHKY C MpUTepTOi npobkoit BMecTMocTbio 1 amM3, go6asnsoT 10 1
aKTUBUPOBAHHOIO YI/Nif, BCTPAXMBAKOT CKMAHKY B TeyeHMe 5 MUH W
OT(UNLTPOHBLIBAKOT UYETLIPEXXOPUCTLIA YrNepos 4epes  BGyMaHblid
tdunbTp. Mpoueaypy NOBTOPSKOT C HOBOW MOPUME aKTUBMPOBAHHOMO
yrns. O6paboTaHHbI TakuM 06pa3oM YeTbIPeXX/OPUCTbIA  yriepog
MeperoHAT B CTEKNSHHOM MeperoHHOM annapate € BOAAHbIM XON0-
LNNBHUKOM.

54 TpuroTtoBneHne W O4YUCTKA 3anacHoOro pacrt-
BOpa AWTM30HA



roCT p SOW*-»»

(0,100+0.001) r gMTH30HA MOMELIAT B AENNTE/IbHYHD  BOPOHKY
BMecTuMoCTblo 250 cm3 npunmeatoT 150 cM3 YETbIPexXXIopucToro yr-
Nepofia 1 3HePrMyHO BCTPSAXMBAIOT B TedeHWe 10 MUH. PacTBop (n/bT-
pyHOT 4epe3 OyMaxHblii (UNLTP B AENUTENbHYK BOPOHKY BMECTMMO-
cTbto 1000 cm3 npunmeatoT 250 cm5 amMmmaka, pasbasneHHoro 1:200,
M BCTPAXMBAKOT B TeuyeHWe 1 MuH. lMocne pasgeneHms (a3 HWKHWIA
CNOVi YeTbIPEXXIOPUCTOrO Yrnepofa, COAepXaluii NpoAyKTbl pasfo-
YKEHUW NIMTU30HA. CNBAKOT W OTOPAChIBAOT, @ BEPXHWIA BOAHbIA COW,
COAEepXXalmit [HTW30H, NPOMbIBAOT ABa pa3a 3—b5 CM3 YETbIPexx/o-
puctoro yrnepoga. 3atem npunnsatoT 10 cM3 cepHOM KUCNOThI, pas*
6aBneHHon 1.5. 500 cM3 YeTbIPEXX/TIOPUCTOrO Yriepofa W BCTPSAXMBAOT
B TedeHne 1 MuH. lMocne pasgeneHns a3 HWKHWA CNOIA YeTblpexxno-
pucToro yrniepoga C PacTBOPEHHbIM B HEM [AMTWU30HOM MEePeHOCAT B
LPYTYH AenuTenbHyt BOPOHKY MW KONy, a BOAHYH (hasy oT6pachl-
BalOT. PacTBOp AWTWU30HA B YETLIPEXX/IOPUCTOM Yrnepofe NnpoMbiBaloT
B [eNMTeNbHO/ BOPOHKe ABa pas3a BOAOW mopumamMu no 250 cma u
UnbTPYIOT Yepe3 ByMaxHbI (DUALTP B CKASAHKY M3 TEMHOrO CTeKna.
PacTtBop XxpaHAT npu TemnepaType 5—10°C He 60/ee 1 mec.

55. MpurotoBneHne paboyero pacTBOpa OHTWU-
30H a

B feHb MpoBefeHWs aHanM3a 3amacHoi pacTBOp AUTU30HA pa3bas-
NAKOT YeTbIPEXXIOPUCTBIM Yriepogom 1:9 no o6bemy.

56 [puroToBneHne pacTBOpa YKCYCHOKMUCNOTO
HaTpua WUAW YKCYCHOKMUCNONo AaMMOHMA C Macco-
BOW ponein 15%

(150.0£0.1) r peakTnBa pacTBopsaoT B 850 cM* Bofbl. lMonyueH-
Hbll PacTBOP OYMLLAIOT OT LWMHKA 3KCTpaKLMeil pacTBOPOM AMTH30HA
a YeTbIpexXX/IOpUCToM yrnepoge. [ns 3Toro ero nOMeLIalT B Jenu-
TEe/IbHYt0 BOPOHKY HMccTUMocTbio 1000 cm3, npuamsaloT 5—7 cM3 3a-
NacHoro pacTBopa AMTW30HA. BCTPSAXMBAKOT a TeyeHne 3 MWH UK mocne
pasgeneHns (a3 0TOpacblBalOT HWKHWIA cnoil. Onepauuio MOBTOPSIOT
[0 TeX Mop. MOKa AHTWU30H MepecTaHeT MeHATb CBOK MepBOHAYa/bHYIO
OKpacKy. 3aTem OuMlLaeMblii pacTBOP OTMbIBAlOT OT AWTWU30HaA, BCTPSA-
XMBas ero ¢ 5—7 cM3 YeTbIPEXX/IOPUCTOro yrnepoga B TeyeHne 3 MUH
N oTbpacbiBas opraHuyeckyto asy. MpoMbIBKY MOBTOPSAIOT A0 TeX
nop. MOKa YeTbIPeXXIOPUCTBIN Yrnepos He nepecTaHeT OKpallnBaTbCA.
PacTBOp (wnbTpyOT uyepe3 ByMaxHbIA (UAbTP. PacTBop XpaHAT B
X0N0AuNIbHVKE He 60/1ee 1 Mec.

5.7. MpuroToBneHne pacTtBopa TUocynbdaTa HaT-

Ms C MaccoBOW ponein 25%

(250.0+£0.1) r TuocynbaTa HaTpus pacTBopstoT B 750 cM3 BOAb.
MonyyeHHbIA pacTBOP OYMLLAIOT OT MPUMECU LMHKa 3KCTpakuueid pa-
CTBOPOM AMTU30HA B YETLIPEXX/IOPUCTOM Yrnepoge no 5.6.
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58 MpuroTtoBneHne MackupyrlLwero pacTtBopa

CMeLuMBalOT pPacTBOPU YKCYCHOKWCNOIO HaTpus WM YKCYCHOKMC-
NOro aMMOHUA H TuocynbMaTta HaTpua 5:1 no obbemy.

59 MpwuroToB/NeHMe pacTBOpa LWHKA MacCOBOI
KOHUeHTpauuum 1wmrlecms (pacteop A)

(1.000+0.001) r rpaHy/nMpOBaHHOIO LMHKA pacTBOPAOT H 7 cMm5
CONSHOM KUcNoTbl, pa3baBneHHoW 1:1. M A0BOAAT 00bEM pacTBopa
BOZOM g0 1000 cm* B MepHoOi kon6e. PacTBop XpaHsT He 6onee | ro-
Ja.
510 NMpuroToBneHne pacTBOpa LWMHKA MaccoBOM
KOHUeHTpauum 100 mkr/cM8 (pacTBOp B)

B MepHyto konby BmectumocTbto 100 cm8 nomewatoT 10 cm3 pa-
cTBOpPa A W [ONMBAlOT [0 METKW CONAHOM KWUCNOTOR, pa3baBfieHHON
1:100. PacTBOp XpaHAT He 60nee 3 Mec.

511 MpuroToBAeHMWe pacTBOpa LWHKaAa MacCOBOW
KOHUeHTpauum 20 mkr/cm3 (pacTtBop B)

B mepHyto kKonby BmectumocTbio 100 cm8 nomeLaroT 2 cm3 pacTBo-
pa A 1 [ONVBAIOT A0 METKM 3IKCTparvpyroLwym pacTBopoMm. PacTsop
roToBAT B [leHb NPOBeAEHNs 3HaNn3a.

5J2 TlMpuroTtoBneHue pacTBopa LMHKa MacCcOBOW
KoOHUueHTpauun 10 mkr/cm3 (pacTtBop N

B mepHyto konby BmecTumocTbio 100 cv* nometwsaroT 10 cm8 pa-
cTBOpa B H fonvMBarOT A0 METKM COMSIHOW KMCMOTOM, pa3baBfieHHOi
1:100. PacTBOp rOTOBAT B fileHb NPOBELEHWNA aHanus3a.

513 MpwuroToBNeHMe pacTBOpa LWHKA MaccoBOi
KOHUeHTpauuu 5 mkr/icm3 (pacTtsop f)

B MmepHyto Konby BmecTumMocTbio 100 cm8 momewwaoT 5 cm8 pa-
cTtBopa b 1 fonuBatOT A0 METKW 3KCTparvpylowmm pactsopom. Pa-
CTBOP FOTOBAT B [leHb MPOBEAEHUsA aHann3a.

514 TpwurotoBneHnme pacTBOPOB CpaBHeHUdA and
aTOMHO-ab6CcOpPOUMOHHOIO OMNpeAeneHNs LMWHKa

B wmepHble konbbl BMecTUMOCTbIO 100 cM3 13 GHOpeTKM BMeCTUMO-
cTbto HO cM3 HanmBatoT yKasaHHble B Tabnuue 1 obbembl pacTBopa B
N JOMMHAIOT [0 METKM 3KCTParvpylowymM pacTBopoM. PacTsopbl roto-
HAT B IeHb NPOBEfEHNs aHanu3sa.

515 lpuroToBNeHNe pacTBOPOB CpaBHeHWA AnA
MhOTOMETPUYECKOTO ONpefeneHnsds LMHKa B BbITAX-
Ke ”n3 HekapboHaTHOW nNOYBHI

B mMepHble X016bl BMECTUMOCTbIO 50 CM3 U3 BHOPETKM BMECTUMOCTbIO
5 cM3 HaMBalT yKasaHHble B Tabnuue 2 obbembl pactsopa J1 v Ao-
NBAIOT [0 METXH 3KCTParupymlowumM pacTBopoMm. PacTBOpbl roToBAT B
[leHb MPOBefeHNs aHanun3a.
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*
Tabnuy* 1
MaccoBas A0NS UMHKa a
Homep O6bem MaccoBasn KCBU«*TPa«us aHUK* nouse «Mﬂ*v'l) npn
pacTsopa pactsopa B a pmaaopc cpaBHeHus. muHeml OTHOWEHUM NOTEN K pacTeopy
cpanueaks emM»
1:10
1 0 0 0 0
2 1 0.2 2 <
3 2.5 0.5 5 10
4 5.0 1.0 10 20
5 7.5 1.5 15 30
6 10.0 2,0 20 «40
Tabnuua 2

MaccoBast 05 MaHHa B

S O M o o0 25 L 2

C%%egm& pactBopa [l VipacTBope CpaBHeHUs. mia

10 1 1D
1 0 0 0
2 85 005 Co 1.0
3 1.0 0,10 10 2.0
4 2.0 0.20 2.0 40
0 30 030 30 60
6 40 040 40 8.0
7 50 050 50 10.0

516 MPKroTOB/eHMWEe pacTBOPOB CPaBHeHUA pnsa
MOTOMETPUYECKOTO ONpefieneHNa LUHKa B BbITAX-
Ke ©n3 KapboHaTHOMW W OpPraHOreHHOW MNOYBbI

B MepHble Konbbl BMeCTUMOCTbI0 50 cM1 13 BIOPeTKM BMECTUMOCTbIO
5 cM3 HanuBaloT ykasaHHble B Tabnumue 3 06bembl pacTBopa I v gonu-
BalOT [0 METKM COMSHOW KWUCMOTOW, pa3baBneHHol 1:100. PacTsopbl
rOTOBAT B [IeHb MPOBEfEHNA aHan3a.

Tabnunuya %
MaccoBast 10N ysuxa a

HoBOe (MNH—* ) sApAa

PRCTEOM  pacreopa r. W ACIOBEN KOWLENTPAUNA WANKR oryolEREN nodsw K pacTsopy
cpaomaksa
1:10 120

| 0 0 0 0

2 0.5 0.1 0.5 1,0

3 1.0 0.2 1.0 2.0

4 2.0 0.4 2,0 4.0

5 3.0 o 3.0 6.0

6 4.0 0.8 4.0 8.0

7 5.0 1.0 S.0 10.0
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8 MPOBEAEHME AHAJIM3A

6.1 MpUroToBneHMe MNOYBEHHON BbLITAXKN

HaBeckn MwuHepanbHol mnousbl Maccoid (5.0+0,1) r wnu opraHo-
reHHOM MouBbl Maccoii (2.5+0.1) r nomewaT H TEXHONOTMYECKME eM-
KOCTU W MpWUAMBalOT K HUM no 50 cM3 aKCTparvpyroLero pacrsopa.
TemnepaTypa 3KCTparvpyooLwero pactsopa AoMKHa 6ObiTb (20:*-1)®C.
CycneHsuniA KapboHaTHbLIX MOYB BbIAEPXMBAKT B OTKPbITbIX EMKOCTAX,
Nepuoavyeckn nepemMeLLBas BPYUHYIO [0 MpeKpalleHns 6ypHOro Bbl-
[leneHns yrnekucnoro rasa. 3atem Moysy C PacTBOPOM rMepemeLlnBa-
0T Ha poTaTope wnm B36aATbiBaTeNe B TeueHue 1 u.

Ona npegynpexneHns KOHTakTa pacTBopa C Pe3vHON Nog KpblLl-
KW KacceT MOAKNafblBalOT MOMOCKWA MOMUITUIEHOBON MNMeHKW. B cny-
Yyae MCMo/b30BaHMA KONM6 C Pe3MHOBbIMKM NpobKamy npobku 06epThl-
BAlOT MO/IM3TUNEHOBON MEHKOIA.

CycneHsun uabTpyroT 4yepe3 GyMaxkHble (unbTpbl. [MepBble nop-
UMM (unbTpaToB O0TOpacbIBalOT, MNOCMeAyrolWMe MopumMu cobupatoT B
YUCTbIE TEXHOMOrMYECKME eMKOCTU. Ecnn unbTpatbl MyTHblE, UX BO3-
BpaLlatoT Ha PUAbTPBI.

B kafoli napTuM aHanu3oB L8 KOHTPONA 3arpsAsHEHW nocyppbl,
060pyaoBaHns, (UNLTPOBaIbHOW Gymaru, BOAbl U PeakTUBOB MPOBO-
[OAT KOHTPO/bHBIA OMbIT: TEXHOMOMNYECKYHO EMKOCTb, He COAepXaLlyto
HaBeCKy, MPOBOAAT uepe3 BCE CTaguW aHanu3a OAHOBPEMEHHO C Mpo
6amM. [106aBNAS TO XK€ KOMMYECTBO TeX e PeakTUBOB, YTO W B NPOObLI.

6.2 AToM no-abcopbUMNOHHOE oONpefeneHne aHUKa
B NOYBEHHON BbITAXKE

LIMHK onpeaenstoT MO MOFMOWEHNIO PE30HAHCHOM IMHUKM 213.9 HM.
NCMoNb3ya ANA aTOMH33LHW OKWUCNUTENbHOE Mnams aueTueH-BOo3ayX
unn nponaa-6yTaH-Bo3gyX. Mpyu aHanu3e BbITSXKEK W3 Kap6OHATHbLIX
MoYB MPOBOAAT KOPPEKLMIO (DOHOBOIO MOr/OLLEHMS.

MoaroToBKy npubopa K paboTe, ero BKIOYEHWE W BbiBEAEHWE Ha
paboynin PeXXMm OCYLLECTBASIOT MO TEXHUYECKMM MHCTPYKLMAM, Npu-
naraembIM K CMeKTPOMETpY.

Mpun cTabunusmpoBaBLUEMCA peXuMe paboTbl Npubopa pacnbins-
0T B NNamsa MepBblii pacTBOP CPAaBHEHWS, He COAEPXalMiAi LMHK, W
YCTaHaBNMBAIOT Haya/fbHOE 3HAYeHWe LKabl. 3aTeM pacnbiisoT B
nnams nocfefHWiA pacTBOpP CPaBHEHWS WM YCTaHABAMBAOT paclUMpeHune
WwKanbl. CHOBa pacnbINAlOT MepBblii PacTBOP CPaBHEHUS U KOPPEKTU-
PYHOT YCTaHOBKY Haua/bHOTO 3HAYeHWs LUKanbl. 3aTeM pacnbinsoT B
nnams ocTa/lbHble PAacTBOPbl CPaBHEHWUs, B MOPsAKe BO3pacTaHWs B
HUX KOHLEHTPaLWU LMHKA, KOHTPO/bHbIA PacTBOP W MOYBEHHbLIE Bbl-
TSDKKW. PErUCTPUPYS COOTBETCTBYHOLUME WM MOKA3aHUS W3MepUTeNb-
Horo npubopa. NS NPOMbIBKM PachblIMTENst W FOPENiKM Mocne Kax-
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[Oro M3MepeHnn W naams pacnbinaoT Bofy. locne KaxibIX LecaTu
M3MepeHniA MPOoBepAlT rpasyMpoBKY Npubopa Mo mepBoMy W mnocnej-
HeMy pacTBopaMm CpaBHeHWs. Hemu npu nposepke 06HapyXuBarOTCA
M3MEHEHNs MOoKasaHWii mpubopa 6onee yem Ha 3%. npubop rpagyu-
PYIOT CHOBA W U3MEPEHWS MOBTOPAIOT.

Ecnu nokasaHve npu6opa A8 BbITSXKKW MPeBbIIAET MNokKasaHue
[NS NOCNefHero pacTBopa CPaBHEHWSA, BbITSXKY pa3baBnsaiT JKCTpa-
rMpYIOLLYIM PacTBOPOM W MOBTOPSIOT M3MEPEHMe.

JonyckaeTca pacluimpeHune AuanasoHa onpegensemMblX KOHLEHTpa-
LMiA 3a CYET MOBOPOTA HAKOHEYHMKA TPefiKM OTHOCWUTENIbHO ONTuYe-
CKO ocu. Yron noBopoTa NoA6MparT TakMM 06pa3om, 4ToBbl npu
aHanm3e BbITSXKEK C HavbOnbLUed KOHLEHTpauuen LuHKa rokasaHue
M3MepUTENbHOrO NpUbopa He MpPeBbILano 3HaveHus, MoMyYeHHOro Ans
pacTBopa CpaBHEHUS C MakKCMMaNibHOM KoHUeHTpaumen (5.15) npm
napanfiefibHoM /iydy MOMOXEHUN HaKOHeYHUKa ropesiku. [onofHUTeb-
Hble pPacTBOPbl CPaBHEHWS TOTOBAT C TakMM pacyeToMm, 4ToObl nepe-
KpbIBa/ICA BECb AMana3’oH KOHLEHTPaLWKW LIMHKa B BbITAXKAX.

Mpn nCcnonb30BaHWN CMEKTPOMETPOB, HE MMEILMX  KOppekTopa
(hOHOBOrO MOT/IOLLEHUS, AOMYCKAETCA Y4YeT HEeceneKTMBHOro (hoHOBO-
ro) MOrfOLEHNS MO HEPE3OHAHCHOW NMHUM LUuHKa 210.4 HM. [na 3To-
ro, noc/ne onpefesieHns ONTUYECKOA NNOTHOCTU BbITSXKKN MO Pe30HaHC-
HOM iMHWM 213.9 HM. ycTaHaBnMBalOT NMHMIO 210.4 HM W. HE MeHss
OCTaJIbHbIX YC/0BUI, OMpPefeNiatoT ONTUYECKYHO MNOTHOCTb (HEecersek-
TMBHOE MOT/IOLLEHNE) TOW XKe BbITSHKKN.

6.3 doTOMeEeTpMYECKOE OMpefeneHNe LWUHKA B Bbl-

TAXKEe N3 HCKapboOHAaTHOW MOYBHI

B penutenbHble BOPOHKM BMEeCTUMOCTbiO 100 cm3 nomeLLaroT nm
20 cM3 BbITAXEK, KOHTPONIbHOrO pacTeBopa W PacTBOPOB CpaBHEHWS,
NpuAMBalT K HAM no 10 cM3 MacKMpytoLLero pacTsopa, nepemeLunBa-
toT. nNpunmnsaoT no 10 cm3 paboyero pacTBopa AHTH30HA W BCTPSXU-
BAlOT eNINTENbHblE BOPOHKN B TeYeHue 1 MUH.

[JlonyckaeTcs npuUMeHeHWe 3KCTPaKUWW B ApYrMX repMeTUyHO 3a-
KPbIBAIOLLMXCS TEXHOMOMMYECKNX EeMKOCTSIX BMECTUMOCTbio 100 cm5 ¢
nocnefytowmm paszseneHnem a3 ¢ NOMOLLbIO eNIMTENbHbIX BOPOHOK.

Mocne pasgeneHns (a3 CAMBAKOT HWKHWIA CNOH B KIOBETY (POTO
3/1eKTPOKONIOPHMCTPA C MPOCBEYMBAEMbIM CN0EM TOAWMHON 10 MM K
(hOTOMETPHPYIOr OTHOCWUTE/NIbHO 3KCTPakTa MepBoro pacTeopa Cpa.-
HeHVA. He CoAepXKallero UMHK, Npy AnvHe BOMHbI 538 HM MM MCMOSb-
3y|5c>g0 CBETOUMLTP C MakKCMMyMOM MponyckaHus H obnactm 520-
—550 HM.

Ecrm 3HauyeHMe OMTUYECKON NNOTHOCTU IKCTPaKTa BbITAXKN Tpe-
BbillaeT 3HayeHUEe ONTUYEeCKOW M/IOTHOCTU 3KCTpaKTa nocnegHero pa-
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CTBOpPa CpPaBHEHUsl, BbITSXKKY pa3baBnsioT 3KCTparMpytowmM pacTBo-
POM 1 MOBTOPAOT OMpeaeneHue.

6.4 doTOMETPMYECKOE ONpefeneHne LUWUHKA B Bbl

TAXKe ©n3 KapbOHaTHOW M OPraHoOreHHOW MNOYBHI

B cTakaHbl nomelyatot 1o 20 CM5 BbITSXKEK, KOHTPONLHOIO PacTBo-
pa. npuauBalT Mo 5 cM3 a30THOW KWCNOTbl, pasbaBneHHon 1:1. no
2 cM3 nepokcuaa BoOPOAA M BbIMApMBalOT A0 BAaXHbIX coneid. Obpa-
60TKY 0Ca/IKOB MOBTOPSIOT A0 TeX Mop. NokKa UX OKpacka CTaHeT CBET-
no-xenton [ocne nocnefHeii 06paboTKM pacTBOPbl BbINApUBAOT fO-
cyxa. npunvBatoT no 10 cm3 consHoi kucnoTel, pasbaeneHHol 1:100.
M pacTBOPAIOT OCTaTKW MPU HarpeBaHWW. PacTBOpbl MEepeHocAT B fe-
NNTeNbHbIE BOPOHKM, 06MbIBas CTakaHbl 1—2 exi3 Bofpl. OfHOBPEMEH-
HO B TaKuwe >Xe [eNUTeNbHble BOPOHKM MomewaroT no 10 cm3 pacTso-
poB cpaBHeHus. K aHanusnpyembiM pacTBopam W pacTBopam CpaBHe-
HUA NPUAKMBAIOT MO 5 CM3 MacKUpYyHOLLEero pacTeopa, MepemeLLmnBaloT,
npunueatoT no 10 cm3 paboyero pacTBopa AUTM30Ha U Aafiee NpoBoO-
JAT aHanm3 no 6.3.

7 OBPABOTKA PI3Y/IbTATOB

Mo pesynbTaTaM (DOTOMCTPHPOBaHUS PAacTBOPOB CPaBHEHWSI CTPO-
AT TPaflyMpOBOYHbI/A TpagvK, OTKNaAblBas MO OCU abCLMCC MacCcOoBble
KOHLEHTPaLMN LMHKA B pacTBOpPax CPaBHEHUS B MepecyeTe Ha Macco-
Bble 0/M B MOYBE B MWUIMOHHBIX AOMSX, @ HO OCY OpPAMHAT —COOT-
BETCTBYIOLLME UM MOKa3aHUs npuéopa.

Mo rpaguKy HAaxOAAT MAacCOBble KOHLEHTPALMW UMHKA B BbITSXK-
Kax U3 MOYB W KOHTPO/SbHOM pacTBOPE B MepecyeTe Ha MaccoBylO [0
70 B MOYBE.

B cnyyae aToMH0-abCcOpOLMOHHOIO OMpefeneHUs LMHKA C YYeToM
HECENEKTUBHOIO MOT/OWEHNSI MO MOF/IOLLEHNI0 HEPC3OHAHCHOW NMHUK
OMNTUYECKYIO MNNOTHOCTb, COOTBETCTBYHOLLYHD aTOMHOMY  MOT/IOLEHMNIO

BbIUMCAAIOT MO (hopmyne

0/1—0A4H—Du, (i)

roe D\+h—cyMmMa ONTWMYECKUX M/IOTHOCTE, COOTBETCTBYHOLLMX
arOMHOMY 1 HECENeKTUBHOMY MOI/IOLIEHMIO, Onpese-
NeHHasl MO MOT/OLLEHNIO PE30HAHCHON NMHNMK;
OH—ONTNYecKas MNOTHOCTb, COOTBETCTBYIOLAS —HECE/eK-
TWHHOMY TOF/IOLLEHMIO, OMPESeNneHHas No Hepe3oHaHc-
HOW NIMAMN.

Mo 3HayeHuam Of no rpaqwu(y HaxoA4AT MacCOBble KOHUEHTpauuun
LUWHKa B BbITAXKaX M3 MOo4YB B NepecyeTe Ha MaCCOBYKO [0/10 B MOYBE.
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MaccoBylo [0/110 MOABWXHBIX COEAVHEHWIA LuMHKa B rmouse X,
MIH  BBbIYUCASIOT MO (hopMyne

X~Kc-c,, 2

roe K - KO3pUUMEHT, yumTbiBalOWMIA  pa3baBneHve  BbITSHXKKU
(npy aHanu3e HepasbaBneHHoW BbITSXKKM K= 1 pa3bas-
NEeHHOW B MATb pa3 K*-b n 1. 4.); .

C -MaccoBasi KOHLEHTpauus UMHKA B MOYBEHHON BbITSXKKE H
mepecyeTe Ha MAacCOBYK [JONKO B MOYBE, HaifeHHas no
rpauky, MaH-"

C, —MaccoBas KOHLEHTpauus UMHKa B KOHTPO/IbHOM PacTBO-
pe B nepecyeTe Ha MacCOBYH [OM0 B MouYBe, HaWAeHHas
no rpaguky, MaH-".

3HayeHve pesynbTaTa KOHTPOMbHOFO OMbITA HE AOMKHO MPEeBbl-
Wwatb VW MUHMMaIbHON KOHLEHTpauun pacTBOPOB CPaBHEHMS.

3a pesynbTaT aHanuM3a MPUHUMAIOT pe3ynbTaT eAVHWYHOro ornpe-
JeneHvs. Pe3ynbTaT BblUMCAIOT A0 MEPBOr0 AECATUYHOIO 3HakKa.

A KOHTPOJIbTOYHOCTWN PE3YJIbTATOB AHAJIN3A

KOHTpONb MpaBuIbHOCTY pesynbTaToB aHanu3a OCHOBaH Ha aHa-
nmn3e ocyfapCTBEHHbIX CTaHAapTHbIX o06pasyos (FCO), aTTecToBaH-
Hbix Mo FOCT 8.315. n oTpacneBbix CTaHAapTHbIX 06pasyoB (OCO).
aTTeCTOBaHHbIX Ha OCHOBE .MeX/1abopaTopHOro aHanmsa. PesynbTarbl
6ecnoBTOPHOro aHanusa CTaHAapTHbIX 06pasuoB He AO/MKHbI OT/H
4yaTbCH OT aTTeCTOBAHHbLIX 3HaYeHWii 6onee YeM Ha BENMYMHY OTKIO-
HEHWIA. YKa3aHHbIX B Tabnnue 4 (BHELUHWA KOHTPOSb).

KOHTpONb Cryy4aiHbIX MOrpellHOCTei H  YynpaBneHWe KayecTBOM
aHa/IMTUYECKMX paboT OCYLLEeCTBNAIOT, aHaM3Mpys B COCTaBe KaX-
[0 NapTuy psgoBbIX NPOO OAWH WM HECKONbKO CTaH4apTHbIX 06pas-
uos. Mpu 3atom Hapsagy ¢ FCO n OCO ponycTMO  MCMO/b30BaHe
CTaHAapTHbIX 06pa3uoB npegnpustuii (COTT), aTTeCTOBaHHbLIX CAnYe-
Huem ¢ MCO n OCO. Pe3synbTaTbl 6eCMOBTOPHOIO aHanu3a CTaHAapT
HbIX 00pasLoB He AOMKHbI OTINYATLCS OT aTTeCTOBAHHbLIX 3HAYeHWi
60nee YeM Ha BE/IMYMHY OTK/IOHEHWUIA, YKasaHHbIX B Tabnuue 4 (BHyT-
prnabopaTopHbIi KOHTPONb). Ecnn 3To TpeboBaHMEe He BbIMOSHAETCH,
pe3ynbTaTbl aHasn3a napTuu Npobd Mpu3HaloT NpoaHaIn3MpPoBaHHbLIMK
C HEeOoCTaTOYHOW TOYHOCTBIO. AHaNW3 MOBTOPAIOT MOC/NE BbISBMEHWA Y
YCTPaHeHNs MPUYMH, BbI3BABLUMX UCKaXeHWe pesy/ibTartos.

KOHTpO/b CAyYaiHbIX MOrpeLuHocTeli psAoBbIX MPO6 OCYyLLecTBAS-
0T MyTeM MOBTOPHOro aHanm3a 5% uncna npo6 B aHanu3upyemoii
naptun. [lonyckaemble OTKNOHEHWS MEepPBOI0 W BTOPOro pe3yfbTaToB
OT CpefHero Mexpgy HuMK, npuHumaemoro 3a 100%. npuBefeHbl B
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Ta6nuua 4 HopmaTuBbl KOHTPOAS TOYHOCTWM pe3y/bTaToB aHanusa (/>—0,95)

MaccoBast [0/ VBHSA. MTH

10 1 1 . 1 o1 1 c*. 1
Koupore JlonyckaeMble OTKMOHSIA* OT
[loryckaeMble OTK/IOSIEBH» OT  CPEAHErq TUYECKOrO
aTTECTOBASIKOrO_>VakkHs BbIOOPOYHOM  KOErposc
CcTastiaapLuoro obpastia. % BOEMPOMABOASIbIOCTS peay/b-
TBTOB,
BH\ TpHnabopaTopHbIii 40 25 30 | 20
BHELLHWIA 50 30

Tabnuue 4 (BbIOOPOYHLIA KOHTPO/bL). AHanu3 Beeii naptum npob cuu-
TaeTCA BbIMOMHEHHBIM C [OCTATOYHOW TOYHOCTbIO, €CAWM 4ucio  Mpob
MOBTOPHON MapTUM C OTKNOHEHMAMWU 60fee JOMYCTUMbIX He MpeBbllla-
eT npefena, ykasaHHoro s Tabnuue 5.

Ta6nuua 5

. . [onyckaeno* Y9CAO <KVp**OOB.
Yscno 06p03M0 B KOHTPONbHO naptuu nrmaﬂaanxpoanmb\* HETOYHO

Meiice 8
8 15
to - 30
31- 50
51— 100

101 -200

oown - o

-
15}

Ecnn uncno oTKAOHeHWn 6onee [OMYCTUMbIX MNPEBbILWAET MNpegen,
yKasaHHbIi B Tabnuue 5. NpoBOAUTCA [OMOMHUTENbHLIA  MOBTOPHBIN
aHanm3 20 % uucna npo6 aHanusvpyemoi naptun. Ecnv B fononHu-
Te/IbHOM MOBTOPHON NapTWKM YMCAO MPO6 C PacXoXAeHUsMW pe3ynbTa-
TOB aHanM30B 6ofiee JOMyCKaeMblX MPeBbILAeT Mpeaes, To MOBTOPHO
aHanM3npytoT BCIO NapTuio npob.

9 TPEBOBAHNA BE3OMACHOCTU

Bce paboTbl MO NOATOTOBKE K aHanu3y W ero NpoBefeHWt0 [OJXK-
Hbl MPOBOAMTLCA Ha paboumx Mmectax, 060pY[0BaHHbIX MPUTOYHO-BbI-
TSXKHOW BEHTUAALMEN.

K' BbIMONHEHWIO aHAMWM30B [OMYCKAlTCA NMLUA, MPOLUEALINEe WHCT-
PYKTaX N0 TexHuke 6e3omacHocTu B cooTeeTcTBMM ¢ TOCT 12.0.004.
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