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BBEOEHUE

HacTtosiwee PykoBoacTBO MO 3KcnnyaTauuuM  npegHasHavyeHo  ang
O3HAKOMSEHUS 1L, 3SKCNnyaTUpylowmx u obCcnyXmBawwwmx aToMHO—
abcopbunoHHbin cnektpomeTp «KBaHT-2MT», («KBaHT-2M1») (manee —
CMEKTPOMETP), C €ero HasHayYeHuem, YCTPOMCTBOM W MPUHUMNOM paboThl,
npaBuMnamm aKcniyataumu, YKasaHusiMM MO TPaHCMOPTMPOBAHUIO U
XpaHeHuto, TpeboBaHnaAMN Ge30nacHOCTU.

Ona nuu, ocyLecTBRSALWMX IKChnyaTauulo criekTpoMeTpa, Heobxoauma
crieqylollas crneumnanbHas NOAroToBKa:

3HaHusA B obnacTtu obwen xummn n hmnsnkm B 06vEME NporpaMmmbl BbICLLETO
UM cpefHero cneumanbHOro yy4yebHOro 3aBedeHus;

BlmageHne nepcoHalribHbiIM KOMMbHOTEPOM Ha YpPOBHE MNOJIb30BATESA,

3HaHWe Hactoswero PykoBogctBa no akcnnyaTtauuu, PykoBoacTtBa Nofb-
3oBaTensa nporpammHoro obecneyeHns n PykoBoacTBa Mo akcnnyataumm
Ornoka noaroToBKW ras3os.

Jlvua, ponyuwieHHble K 3KchfyaTauun CnekTpoMeTpa, OOSDKHbl MPONTU
WMHCTPYKTaX MO TexHuke 6e3onacHocTu npu paboTe ¢ aneKkTpoycTaHOBKaMu
0o 1000 B, 6bITb 00y4eHbl NpaBuiaMm UCNofNb3oBaHNA BanoHOB C ropYMMHU
rasamv nog pdaefieHMeM U TpeboBaHMAM TexHuKn 6e3onacHoCTH
npu paboTe C XUMUYECKUMWU peakTUBamMu.
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1. OINUCAHUE U PABOTA

1.1. ONMUCAHUE N PABOTA CMNEKTPOMETPA

1.1.1. HASHAYEHUE CINEKTPOMETPA U YCNOBUA ISKCIMIYATALUU

NonHoe HanmeHoBaHWe M obGoO3HayeHue:
CnekTpomMeTp aTOMHO —a6copOLUNOHHBbIN «KBaHT-2MT» («KBaHT-2M1»)

TY 4434 - 091 — 29903757 — 2015.

CneKTpomeTp npeaHa3HavYeH AOnd onpegerieHna KoJriM4eCcTtBeHHOro coaepKaHus
MeTasriyioB B pactBopax MUX conen B npupogHbIX BoAaX, B MPOMbILLIEHHbIX CTOYHbIX
BOAaX, B pacTtBOpax — MUHepalin3aTtax KOHCUCTEHTHbIX MPOAYKTOB, TEXHOIIOMMYeCKnUX
M  npoymx pactBopax no artoMHbIM ChnekTpamMm normnoweHna wu  ncnyckaHuAa
C ucnosb3oBaHnem atomMmmsaunin I'Ip06bl B ninamMmeHn.

OCHOBHbIe 0611acTM NPUMEHEHUA CNEeKTPOMETPa — KOHTPOSIb O6BHLEKTOB OKpY>KatoLLEN
cpeabl (Bogpl, BO34yXa, nouys), NULLEBbIX NPOAYKTOB n Cbipbs
ANS MX M3rOTOBIEHUS, HayYHble WCCreLoBaHMS.

Paboune ycnoBus akcnnyatauuum crnekTpomeTtpa:

— TemnepaTypa okpyxatwlen cpeabl, °C +15 + +25;

— MaKCuMalibHad OTHOCUTEeJiIbHaA BIaXHOCTb

npu Temnepartype +25°C, % 80;
— aTmocoepHoe nasnenHuve, Klla 84 +107;
—  3neKTponutaHue

CeTb MepeMeHHOro Toka 220+22 B, 50 I'y,
— notpebnsemMas MOLLHOCTb He 6onee 150 BTt
— pasmepbl crnektpomeTpa, MM, He 6onee 890 x 430 x 465;
— Macca CrnekTpomeTpa, ke, He bonee 57.

KoHueHTpauusa arpeccmBHbIX ra3oB 1 NapoB B aTMocdepe NOMELLEHNS, rae HaxoauTcs
CNEeKTPOMETP, He [OO/MKHA MpeBbIaTb CaHUTApPHbIX HOPM AN paboyen 30HbI,
yctaHoBneHHbix NOCT 12.1.005—88.



NKH>K.91.000.000 P3

1.1.2. TEXHUWHECKUE XAPAKTEPUCTUKU CIMNEKTPOMETPA

OnTtuyeckas cucrtema:

— OpfgHony4yeBad, OAHOKaHallbHa4.

Pexumbl (MeToabl) aHanu3a:

— aTOMHO — abcopObumoHHbIn (AA);

— aTOMHO — abCOpPOUMOHHBLIN C reHepaTopoM PTYTHO —ruapugHoim (AA IMPI);
— aTOMHO — abCopOLMOHHbIN

C NPOTOYHO — UHXEKUMNOHHBIM KOoHLUeHTpupoBaHuem (AA MUK);
— aTOMHO — 3MUCCUOHHbIN (AD).

Tunbl rasoBbIX CMecewu:

— BO3ayXx / nponaH — 6yTaHoBasi CMeCb;
— BO34yX / aueTUneH;
— 3aKuCb asoTa / aueTuneH.

McTouyHMKM nuHenyaToro cnekrpa:

— ChneKTparibHble JlaMMbl C MNOJIbIM KaTOOOM.

Koppekuns HeceneKTUBHbLIX NOMeX:

— [pewnTepueBas namna C MonbiM KaTO4OM
(MCTOYHMK CNMOLLHOrO ChnekTpa).

Tun MoHoxpomartopa:

— ONpaKkUNOHHBLIN, C BOrHyToM cdepuydeckon pewétkon 40x40 mm,
1800 wTt/mMM, C aBTOMaTU4ECKOW (POKYCMPOBKOW B 3aBUCMMOCTU
OT AJIMHbI BOJIHbI.

Pacnbinurtennb:

— MNHeBMaTUYECKUIN, KoaKcuanbHbIN.

YnpaBneHue:

— nepcoHanbHbin komnbtotep OC Windows, nopt cBsasn USB 2.0.
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1.1.3. METPOJIOTMYECKUE U TEXHUYECKUE XAPAKTEPUCTUKU

MeTponornyeckne w TeXHUYECKUE XapaKTEePUCTMKM NpeacTaBneHbl B Tabnuue 1.

Tabnuya 1

HanmeHoBaHue XapaKkTepucTtukum

3HauyeHMe XapaKTepUCTUKMU

CnekTpanbHbI gMana3oH, HM 190 + 860

CnekTpanbHoe paspelleHne, HM 0,5

[nana3oH nokasaHwn onTu4eckou nnoTtHoctn, b 0+3

[vanasoH nM3aMepeHurn onTU4eckon nnoTHocTn, B 0,001 =75

Mpepen ponyckaemoro OTHOCUTENbHOrO CpenHero

KBaApaTMYeCKOro OTKMOHEHMS CryYarHOW COCTaBnsAoLLen

NOrpeLLlHOCTM M3MEPEHUs KOHUeHTpauun®, %

anoMuHuin (pexum AA) Ot 0,1 go 0,2 Bkntod., mr/am® 20,0
CB.0,2» 2 To xe 10,0
» 2 »10 » 5,0
» 10 »50 » 2,0

Meab (pexum AA) Ot 0,005 go 0,01 Bkntoy., mr/am® 20,0
Cs.0,01 » 0,1 To xe 10,0
» 0,1 » 1,0 » 5,0
» 1,0 » 50 » 2,0

cBuHel, (pexum AA) Ot 0,02 npo 0,05 Bkntoy., mr/om3 20,0
Cs.0,05» 0,5 To xe 10,0
» 06 » 50 » 5,0
» 50 » 10,0 » 2,0

MbiLbsaK (pexum AA TP Ot 0,001 go 0,002 Bkntou., Mr/gm3 20
Cs. 0,002 » 0,004 To xe 10
» 0,004 » 0,008 » 7
» 0,008 » 0,01 » 5

pyongun (pexmm AJ) Ot 0,02 go 0,05 Bkntoy., mr/om3 20
CB. 0,05 » 0,5 To xe 10
» 0,5 » 2,0 » 5
» 20 » 50 » 2

Mpeoensl gonyckaemMon CcUCTeMaTU4eCKOM COCTaBnAwoLen

OTHOCUTENTbHOW MOrPELUHOCTU N3MEPEHNS KOHLEHTpauumn®, %

anoMuHui (pexxum AA) Ot 0,1 go 0,2 BkntoY., mr/om3 + 30,0
CB.0,2 » 2 To xe + 15,0
» 2 » 10 » +8,0
» 10 » 50 » +4,0

meab (pexum AA) Ot 0,005 o 0,01 skntou., mr/om3 + 30,0
Cs.0,01 » 0,1 Toxe +15,0
» 0,1 » 1,0 » +8,0
» 1,0 » 50 » 4,0
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lNpodomkeHue mabnuubi 1

ceuHel (pexum AA) Ot 0,02 pgo 0,05 Bkntoy., mr/am3 + 30,0
Ce. 0,05 » 0,5 To xe +15,0
» 05 » 50 » +8,0
» 50 » 10,0 » +4,0
MbILWbAK (pexxum AA TPI) Ot 0,001 go 0,002 Bkntou., mr/am® + 30,0
Cgs. 0,002 » 0,004 To xe +15,0
» 0,004 » 0,008 » +10,0
» 0,008 » 0,01 » +10,0
pyouann (pexum AJ) Ot 0,02 po 0,05 skntoy., mr/am3 + 30,0
Ce. 0,05 » 0,5 To xe +15,0
» 05 » 20 » +8,0
» 20 » 50 » +4,0
Mpepenbl gonyckaemMon AOMOMHUTENBbHOM OTHOCUTESbHOM
NorpeLLHoOCTM namepeHmn doHoBoro ocrnabnexHnsa, % +4,0
[[@abapuTHble pasmepbl, MM, He ©Gonee 890 x 430 x 465
Macca, kr, He 6onee 57
MoTpebnsemas mowHocTb, BT, He Gonee 150
[lononHuTenbHas MOrpeLwHOCTb M3MEHEHUs1 KOHLEHTpauun
npy MU3MEHEeHUM HanpskeHus nutawwen cetm ot +10%
o -10% oT HOMMHanbHOro 3HadeHmsa %, He Oonee 1
Bpems roToBHOCTM CNEKTpOMETPaA MUH., He Bonee 15
KonunyectBo namepeHuin 3a 1 MuH. 5
Pacxon obpasua 3a oaHO n3mepeHve Mii., He bornee 0,5
OneKTponuMTaHne ocyLLEeCTBNASIETCS OT CETU NePeMeHHOro
TOKa:
HanpsbkeHuewm, B 220 + 22
yacrtoTton, Ny 50 +1
YcnoBus akcnnyatauuu:
- TeMmnepartypa okpyxatoLiero so3gyxa, °C 205
- OTHOCUTENbHAsA BNaXXHOCTb Bo3ayxa, %, He 6onee 80
- aTMocepHoe agasneHue, klla 84 + 107

*— MpU YCNOBMM YKOMMIEKTOBAHUS COOTBETCTBYIOLLMMM CrleKTpanbHbIMW  flaMnamu,
obecneyMBaeT BO3MOXHOCTb aHanu3a criegylowmx 3NeMeHTOB: anioMuHus, 6Gapus,
G6epunnuga, 6opa, BaHagusa, BUCMyTa, Bonbdpama, rannusg, radHns, repMaHusl, ronbMus,
ANCMPO3n4, xenesa, 30M0Ta, MHANA, UPUans, UTTpUS, KagMua, Kkanus, kanoums, kobaneTta,
KPEMHUSA, naHTaHa, NUTUS, MarHus, mMapradua, megu, monvbaeHa, Mbllbsika, HaTpws,
Hukens, HMobwus, onosa, ocMus, Nannagus, NnaTuHbl, PeHusl, poaud, pyouaus, pyTeHus,
pTYTW, Camapus, CBUHLA, ceneHa, cepebpa, CkaHaus, CTPOHUMS, CypbMbl, Tannug, TaHTana,
Tennypa, TuTaHa, ypaHa, ocdopa, Xxpoma, Le3us, uepus, LUMHKa, LMPKoHUs, apbus (Bcero
60 anemeHTOB).
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1.1.4. COCTAB CIEKTPOMETPA

B coctaB cnektpomeTpa BXOAWT:

CnektpomeTp «KBaHT-2MT» nnun «KeBaHT-2M1»;

6nok nogrotoBkn rasos BIM-5M (BIMr-riB, Brr-AB);

— rMapo3aTBop;

nepcoHarnbHbIN KOMMbIOTEP.

Komnnekrauus CMeKTpomMeTpa BKIIHOHaeT:

— 9KCNIyaTauWOHHY AO0KYMEHTaUMIO;
— nporpammHoe obecneyeHne (CD-guck, USB Hocutenb);
— KOMMSIEKT CMEHHbIX M MOHTaXHbIX YacTew;

— KOMMJEKT 3anacHbIX YacTen, MHCTPYMEeHTa M NpUHaAnexXHOCTen
(3Un).

[loNoNHUTENBLHO MNOCTaBNSAKTCA:

— nepcoHanbHbin koMmnbtoTep (MK) *;
— MNPUHTEpP *;
— ©OnoK NOAroToBKM ra3oB™;

— wenesble ropenku (abcopbums) ons nnameHn aueTurneH — 3aKUCb
asoTa U nponaH — BO3ayX;

— KpYyrrble ropenku (aMmuccust) ons nnaMeHu aueTurneH — Bo3gyx W
nponaH — Bo3ayx;

— PTYTHO — ruapuaHein reHepatop MPr-113, rer-109%;
— ycTponcTtBo Bblbopa obpasua YBO-03M (aBTocamnnep)*;
— Bnok NPOTOYHO — MHXEKUMOHHbIN BN — 03, BN - 02 *;

— KOMnpeccop *.

* 3penusl, oTMEYEHHble 3BEe3J04KON,
NOCTaBnATCA B WHOMBMAYaNbHOW TPAHCMNOPTHOM Tape
M C COBCTBEHHOM 3KCMyaTauNMOHHOW OOKyMeHTauumen.

10
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1.1.5. YCTPOUCTBO U PABOTA
1.1.5.1. MPWHUMN OEUCTBUA CMEKTPOMETPA

AHanunanpyembin pacTBOp Yepes BcacblBaOLLM Kanunap nonagaeT B MHEBMATUYECKUN
pacnblinnTenb, NOCIe KOTOPOro B BUAE a3po3osis (B3Becu Kanesb gnametpom 4o 10 Mkm)
BBOAMUTCA B nNnamMs ropenku. B nmameHn npoucxoguT wucnapeHue >XUOKOCTU C
pacTBOPEHHbIMU B HEW CONAMM M atomMusauus (obpasoBaHue HeWTparbHbIX aTOMOB)
onpegensemMoro anemeHta. Takum obpasom, npoucxogut obpasoBaHWe aTOMHOro
napa.

Mpy aTOMHO —abCOPOLMOHHOM aHanu3e uyepes nnams, coaepxallee aToMHbIN
nap, NPOXoauT Iyd cBeTa, AfMHa BOSIHbl KOTOPOro COOTBETCTBYET OAHOW U3 NUHUI
PE30HAHCHOrO MOrsfoLeH1a onpeaensieMoro aneMmeHTa. ICTOYHNMKOM Takoro nanyyeHuns
SABNSETCA cnekTpanbHasa namna c nonbiM katogom (J1MK), katon kOoTOopowm cooepXxut
onpegensemMbi dfeMeHT. AHaNUTUYECKMM CUrHamom, T.e. BENUYMHOW, Henocpen-
CTBEHHO u3MepsieMon NpubopoM, SBMSETCA oNnTUYeckas NIIOTHOCTb aTOMHOro napa
Ha NMHMM pe30HaHCHOro nornoweHns anemeHTa A, OHa cBsidaHa C KOHUEHTpauuen
3akoHoM byrepa-Jlambepta — bepa (1):

A= kaCl (1)

roe ki — nokasaTtenb MOrfoLeHns
(3aBMCUT TOMBKO OT CBOWCTB [aHHOW PE30HAHCHOW JIMHUW);
C — KOHUeHTpauus;
/ — OnvHa onTMYeckoro NyTU M3MyyYeHWs B MrameHu
(onpepgenseTca OfIVHOW LLENU TFOpernku).

MNpumeyaHue: OnTnyeckon NMOTHOCTLIO Ha3bliBaeTCs OTHOLUEHue (2):
A=lg(lo/]) (2)

roe Io I — WHTeHCUMBHOCTb ni3ny4vyeHmsa cooTBeTCTBEeHHO OO U nocre
npoxoxngeHnsi CBeToBOro Jny4dya 4epes NOrnoLwarmLwmn crion.

ABCONIOTHbIE 3HAYEHUS1 KOHLEHTPAUWUN BbIYMCIIAKOTCA KOMMbIOTEPHOM MPOrpamMmMon
Nno KanmbpoBOYHbLIM KPUBLIM, KOTOPbIE MOMy4YatloT, NPOBOAS U3MEPEHUS aHaNNTUYECKOro
CcuUrHana Ha pacTBopax COfier aHanu3upyemoro afieMeHTa M3BECTHOW KOHLEHTpauuun,
NpPUroTaBnMBaeMbIX M3 CTaHOApPTHbIX 06pasuoB cocTasa.

Mpy aToMHO — aGCOPOLMOHHOM aHarnM3e BO3MOXHO ABa pexuma paboTbl CriekTpoMeTpa:

— 0e3 Koppekuuun doHoBoro ocnabneHus (NpucytcTeyeT uanyyvyeHune tonbko JIMK
C NMHenyaTbiM CNEeKTpOM W u3nydeHue nnameHu, namna D2 He ucnonbayeTtcs),
onTuyeckasi NIOTHOCTb BbluMcnisieTca no copmyne (3):

A=Ilg(K/Us- Ugp) (3)

roe K — KoHcTaHTa,
Uyp — curvan wnanyyenus JMK,

Up — curHan uvsnyyeHus nnameHu
— € KoppeKkuuen coHoBoro ocnabneHus (npucytcteyeT usnyydeHune JIMNK
C InuvHenyaTbiM CMekTpoM, Wu3rnyydyeHue nnameHn, namna D2 wucnonb3yetcs),
onTuyeckas NIOTHOCTb BbluMcNsAeTcs no copmyne (4):
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A=lIg ((Upz-Ue) / (Ur-Ue)) (4)

rae  Upz— curHan usnyyeHust namnbl D2;
U, — curHan unsnydenus JINK;
Up — curHan umanyyeHusi nnameHwu.

B nnameHn aTommsaTopa Hapsgy C aToMamMu aHanM3mpyemoro arieMeHTa, Kak npasuno,
MPUCYTCTBYET HEKOTOPOE KONMYECTBO APYrmX YacTuL, (MOSeKyr, Kanenek Boabl, TBEPAbIX
yacTtuy). 3a CYET MOrMOLEHNa UM pacCcesiHNs CBeTa Ha 3TUX YacTuuax NpoucxoauT
AornonHuTenoHoe ocnabneHne npoxodllero 4epes aTtomMu3aTop WU3nyyYyeHus. ITOoT
a(peKkT HasbiBaeTCcsl HeaTOMHbIM (HECENEKTUBHbLIM) MornoweHnem (ocnabneHnem)
ceeta. [loaTomy wu3smepsiemass npubOPOM oOnTU4eckass MroTHOCTb A umeeT [Be
COCTaBnsoLwme, ogHa M3 KOTopbix A aToMH. oBycroBrneHa aTOMHbIM (CENEKTUBHbLIM)
norrnoweHnem  (nonesHbin curHan), a Apyras AHeaTtoOMH. —  HeaTOMHbIM
(HecenekTBHbLIM) NOrfoLweHMeM (NapasnTHbIA CUrHan, HeaTOMHOe MOrnoLeHne 4acTo
Ha3blBalOT POHOBbLIM). ATOMHOE NOrfoLWweHne NPONCXoaUT B O4EHb Y3KUX CeKTparbHbIX
nHTepBanax (wupuHon ~0,01 HM), a HeaTOMHOE — B 3HAuyMTENbHO 6Gonee LWNPOKNX
(LULMPUHOW B HECKOMBKO HM). ATOT 3DdEKT UCMONb3YeTCH A5 KoppeKuun (KomneHcawmm)
HeaTOMHOro normnoweHus. na atoro 4Yepes nnams, Hapagy ¢ uanydyeHvem JIMNK Ha
aHanM3MpyeMbl 3NEMEHT, MPONyCKalT U3MyYeHWe UCTOYHMKA CMOLHOrO chnekTpa —
nentepueBon namneil. MoHoxpomaTopom npubopa
N3 n3nyvyeHuss OenTepueBOM NaMnbl BblAENSIETCS crnekTpanbHbld UHTepBan ~ 1 HM.
OTO U3nyyYeHne NpakTUYecKn He nornoLwlaeTca cBoboaHbLIMM aTOMaMU aHanNM3npyemMoro
aneMeHTa, HO norfowaeTcd YacTtuuamu, BAUSIOWMMW HA BenMYMHY HeaTOMHOro
nornoweHnsi. OnekTpoHHast cxema npubopa pasgensdet nornoweHne ceeta ot JIMK
n OenTeprueBon Nnamnbl, a KOMMbOTEPHAA NporpammMa AenaeT MnonpaBky Ha BeNU4YuHy
N3MEPEHHOr0 HEeaTOMHOro MOrfoLWeHUs.

Takon cnoco® KOMMNeHcaunm HeaTOMHOro MorfoweHUss HasblBaeTCa OeuTepueBoun
Koppekuuen doHa unm koppekumen goHoBoro ocnabnexHmsa. OTMETUM, YTO HeaTOMHOe
normnowieHne OocobeHHO CyWeCcTBEeHHO B  KOPOTKOBOMHOBOW  4acTuM  CnekTpa
(npn gnuMHax BOSH, MeHblnx 400 Hm).

Mpn aTOMHO — 3MMCCMOHHOM aHanu3e CBeT 4Yepe3 nnams He nponyckaeTcs,
a aHanUTUYEeCKMM CUrHamom SIBNSAETCS WHTEHCUMBHOCTb  M3NydeHus  (ammccun)
aTOMHOro napa Ha OAHOW W3 NUHWIA ONpeaensemMoro drfemMeHTa. 3Ta MHTEHCUMBHOCTb
nponopumMoHarnbHa KOHLEHTpauun 3neMeHTa B WCCrefyeMoOM pacTBope. 3HauvyeHus
KOHLIEHTPaLMK BbIYUCNAOTCA KOMMbOTEPHON NPOrpamMmmMon No KannbpoBOYHbIM KPUBLIM,
KOTOpble MNonyyalT, NPOBOAS M3MEPEHUS UHTEHCUMBHOCTU WU3NYyYEeHWA Ha pacTBopax
Conen aHanuanpyemoro afiemMeHTa WU3BECTHOW KOHLEHTpauuu, NpurotaBnMBaeMbiX U3
CTaHAapTHbIX 06pa3yoB cocTaBa. AHaNUTUYECKUM CUrHANOM SBNSIETCA Pa3HOCTb MEXAy
3HaAYEHNSIMI, NOJTYYEHHbIMWU NMPU N3MEPEHNN pacTBOpa, COAepKaLLEro aHann3npyeMbin
anemMeHT 1 OHOBOro pacTBopa, KoTopas NPONopLUNOHanbHa KOHLEHTpauUMm B aTOMHOM
nape (5).

F(C) =Upr-Us (5)

raoe Up — curHan, nonyyYeHHbli Npyv U3MEpPEeHUM aHanma3upyemoro pacTBopa;
Up — curHan ¢oHoBoro pacrtsopa.

dyHKUMOHaNbHaA cxema cnektpomeTpa npubopa nokasaHa Ha pwuc. 1.
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Bnok
cnekTpanbHbIX
namn

doTo™ Brok
[PUEMHMK MOHOXpoMaTopa

A
I} ATomu3aTop

[a3opacnpe-
nenvtensHas
cuctema

t 3

OneKTPOHHbIN
6nok

t v

[NepcoHanbHbIN
KOMMbloTEP

O6pasey

v

Puc. 1. ®yHKuMOHanbHasa cxemMa CrneKkTpoMeTpa aTOMHO—abcopOumMoHHOro «kKBaHT-2MT»

1.1.5.2. OCHOBHbIE METPONOIM'MYECKME XAPAKTEPUCTWUKWU

OcHOBHbIMU MEeTPOJIONTMYECKMMUN XapPaKTEPUCTUKAMU CMNEKTPOMETPA ABJIAOTCA.

XapaKkrepucTtuyeckas KOHUEHTpauua. XapakTepucTMYyecKkon HasblBaeTcd Takas
KOHUEHTpaums onpeaensemMoro arieMeHTa B pactBope, Npu nsmepeHumn KoTopou
CEenekTMBHOe nornoweHne B nnameHum coctasnset 1 % abcopbuum (0,0044
eanHuy, nornoweHus, b). Xapaktepuctuyeckasi KOHUEHTpauusi onpegensiet
HaKMOH KanMbpOBOYHOW KPMBOW W MO3BOMSET OLUEHUTb YYBCTBUTESbHOCTb
npubopa. XapakTepnucTUYECKYIo KOHLEHTPALUMIO BbIYUCIIAIOT N0 hopmyne (6):

CXap = CpacT X 0,0044/14 (6)

roe A — 3Ha4yeHWe ONTUYECKOW MITOTHOCTH;
Cpacr — W3BECTHasi KOHLUEHTpauusi U3MepsieMoro pacrtsopa.

NMpepen oGHapyxeHus. [lpegenom  oBHapyXeHWs  Ha3blBalOT  KOHLEHTpauuto
aneMeHTa, Mnpu KOTopouM ero Hanudme B npobe 6ymer obHapyxeHO ¢
A0BEPUTESbHON BEPOATHOCTBIO 0,95 1 YNCNEHHO paBHOW YABOEHHOMY 3HAYEHNIO
abCconTHOro cpeaHeKkBagpaTUYECKOro OTKMOHEHUA ZS.

BocnpouszBogumoctb M3MepeHuMn. BocnpousBogumocTb xapaktepusyetcss abco-
MIOTHBIM  CpefHeKBagpaTUYeCKMM OTKIMOHEeHneM S (7) u  OTHOCUTEMbHbIM
cpedHekBagpaTU4eCcKUM OTKINOHeHneM Sy (8):

§— L, (4-4y)? (7)
n—1
roe Ai — pes3ynbTaT eAUHUYHOrO onpeneneHus;
A — cpefHee 3HaYeHwue;
n — KOMWUYECTBO napannenbHbIX onpeaeneHui.
Sr=5/A (8)
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Cucrtematuyeckass norpewHocTb uamMepeHun. Cucrematmyeckad nOrpeLLIHOCTb
onpefenseTcs BeNMYMHOW OTKIMOHEHUS cpefHero pesyfnbTata MHOrMoKpaTHbIX
onpegeneHMn OT WUCTUHHOTO cofepXaHus anemeHta B npobe. OCHOBHOM
NPUYNHON  CUCTEMATUYECKOW  MOrpeLlHOCTU  SBMSETCA  NPaBUSTIbHOCTb
NPUroToBMNEHUs  CTaHOapTHbIX  pacTtBopoB.  OTHOCUTENbHOE  3HayeHue
CUCTEMATUYECKON MNOrPeLIHOCTU BblMMCNAT no dopmyne (9):

Ad=mod ((C-A)/C) x 100 % (9)

rae C — HOMUHarbHOE 3HayeHWe KOHLIeHTpaUMM KOHTPOSbHOro pacTBopa;
A — cpeoHee apudMeTMyecKoe pesynbTaToB M3MEPEeHWU KOHLEeHTpaLUW.

1.1.5.3. WYMbI NP PABOTE CMNEKTPOMETPA

MNpenen obOHapyxeHWst M cryyaHas COCTaBnsioLas MOrpeLlHoOCT! ChnekTpoMeTpa
onpegensTcs WyMaMu, NPUCYTCTBYIOLWMMM B COCTaBe aHanmMTU4eckoro curHana.
Ha BenuuuHy wymMoB BNMAIOT crieaylolime napameTpbi:

— CTabWNbHOCTb W3Ny4YeHUs namnm;

— CTabunbHOCTb NNaMeHwu;

— MOMEexXn N WyMbl (POTONPUEMHMKA;

— MOrpPEeLIHOCTN PErucTpupyroien CUCTEMbI;

— CcTabunbHOCTb pa6OTbI pacnbinnTena un gp.

CymmapHasi MOrpewHoCTb W3MepeHun MoxeT ObiTb npeacTaBneHa cregyoLen
dopmynon (10):

S= [(Sic + S? + S5) (10)

roe Suc, Sa, S3p — CTaHOapTHble OTKNOHEHUA bnyKTyauuidi UCTOYHMKA CBeTa,
aTommusaTopa (ropernka, pacnbinuTenb, rasoBas cucTemMa) U 3NEKTPOHHOro
PErMCTPUpPYIOLLIErO YCTPOWCTBA, COOTBETCTBEHHO.

CTabunbHOCTb CnekTpanbHbIX flamMmn U PermcTpupyoLLEero YyCTPOMCTBA MOXHO OLIEHUTb
NMPU BbIKMIOYEHHOM MMaMeHW, O[HAKO OCHOBHbIM WCTOYHMKOM LUYMOB SIBMSIETCS
aTomusatop. [Mnamsa aTo guHaMu4yeckasl cuctema, reoMeTpust U CTEXMOMETPUSI KOTOPOM
MEHsieTCS B LUMPOKMX Mpedenax, rAe XapakTepHbl JokanbHble TemnepaTypHble
nepenagbl, TYpOYyNneHTHOCTb NMOTOKa U T.N. ATO NPUBOANUT K U3MEHEHUIO COBCTBEHHOMO
MOrMOLLEHNss MNMaMeHW W MFHOBEHHOW  KOHUEHTpauuM CBOBGOAHbIX  aTOMOB,
a B UTOre K POCTY 3HAaYEHUSI CTaHOAPTHOrO OTKIOHEHWS.

PerynapHoe TexHu4yeckoe oOcCnyxmBaHMe W CBOEBPEMEHHAs 3aMeHa [eTarnemn
aToMm3aTopa Nno3BonseT NPUBECTU 3HAYEeHMe CyMMapHOW MOrpeLlHOCTU K BENNYMHaM,
3adBneHHbIM B TY Ha CrnekTpomeTp.
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1.1.5.4. YCTPOUCTBO CNEKTPOMETPA

O6wwmin BMO cnekTtpomeTpa MokasaH Ha puc. 2

Puc.2. OO6wun Bua npubopa

— namna JIMK;

— namnosasi Typenb;

— OTCEK CNeKTpanbHbIX Nlamn;

— peuntepueBas namna Dz;

OTCEK MOHOXpOMAaTOpa U 3MEKTPOHUKN;
— 6nok I'PT;

— aTomMm3aTop;

— CTOonuK gns npob;

© o N O g b~ WDN -
I

— OnoK ra3oBoy aBTOMaTUKW,
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Buao npmubopa cnepegn nokasaH Ha pwuc. 3.

@ Ksaur 2mr

o

2

Puc.3. Bwup npubopa cnepegu

0 N o o A WOWDN -

- A A A
w N =~ O ©

KpbILLIKA NaMMNOBOro OTCEKa;
nepenHsis naHenb 6noka ra3oBon aBTOMaTUKK;
3alUMTHOE CTEKII0 aTOMU3aTopa;

ropernka;

OnoK noakura ropenku;

OnoK perynmpoBKM AaBneHns pacnbinnTens;
naHenb otceka 6noka Pr;

Tpybka cnuea kamepbl CMELLEHWS;

Kamepa CMeLLEeHUs;

CTONUK ansi npoob;

pacnbinnTens;

MEXaHU3M NepeMeLLEeHUS TOPEKK;

KHOMKa BKIMOYEHUS CNEKTpoMeTpa.
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Bug npubopa c3agu nokasaH Ha pwuc. 4.

MeCTO MapPKMUPOBKH np|/|60pa

7 6 5 4
- /
oe -‘ - —n_.o
° @ @9 él
@ @ L]
3
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hli!l“ | o/ s he
T mE -0 - - o
° . S {*j‘ £} ° e °
- e
8 1 2
Puc.4. Bwua npubopa csagu
1 — 3agHsAa naHenb;
2 — BbIBOA CIIMBHOM TPYOKKN Kamepbl CMELLEeHUS;
3 — pasbeéM noaknyeHna uHtepdencHoro kabensa USB;
4 — pa3beéM MNOLKMYEHUS rnMapo3aTBopa;
5 — pasbém nogknoyveHus npuctasok (FPIr, YBO, BIN);
6 — pasbEM MNOAKIYEHNA CUIOBOro Kabens;
7
8

BbIBOAbl NMA30BbIX MaFVICTpaJ'IeI7I

KOHCTPYKTMBHO CNEKTPOMETP BbINOSIHEH B METaNIM4eCcKoM Koprnyce B Buae MOHO6oKa.
O6bwwun Bug npubopa npeacrtasneH Ha  puc.2. CnekTpomeTp  cobpaH
n3 ABYX NAUT (NAIMTbl OCHOBAHWS U NANTbBI MOHOXPOMATOpa), CKPENSIEHHbIX MAaCCUBHbBIMU
cToMKamu, obecneymBarOLMX XKECTKOCTb KOHCTpyKuMuM. Ha nnute ocHoBaHuA
pacnonoxeH 6nok rasoson asTomMaTtukm 9. [logknoyeHue ras3oBbiX Maructpanen
OCYyLLEeCTBNAeTCA K Wryuepam naHenu 8 (puc. 4) Ha 3agHen Kpbllke rasoBoro 6roka B
COOTBETCTBUN C BbINOSIHEHHbIMX 0003HaveHnsimMn. [Ona yctaHoBkn npubopa B
YCTOMYMBOE FOPU3OHTarbHOE MOSIOXKEHME Ha MANTE OCHOBAHUS 3akpensieHbl 4YeTblpe
perynupyemblie Onopbl.

B ueHTpanbHOM YacTn MOHOOMNOKa pacnosioxeH atoMmmsaTtop 7 puc. 2 ¢ NoaBoAsALMMMU
rasoBbIMM MarncTpansamm n 6nokom nogxura 5 puc.3, MexaHnam nNepeMeLLEHNS ropenkn
12, OnNok perynupoBkM AaBneHus pacnbiutena 6, ctonuk ana npo6 10,
a Takke 3alluTHOEe TOHMPOBAHHOE CTEKNOo atomusaTopa 3.
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B npaBon yactu npmbopa HaxoguTcsi OTCEK CnekTpanbHbIX flamn 3 puc. 2 B KOTOPOM
pacnosioxxeHa namnoBasi Typenb 2 AN YCTaHOBKM A0 6 namn nosioro karoga wu
perynupoBKN UX NOSOXEHUs1 OTHOCUTENBHO OMTUYECKOM OCU, a TaKKe namnogepxarenb
aentepueBon namnbl 4. OTCek cnekTpanbHbIX famn 3akpbiBaeTcs Kpblwkon 1 puc. 3.

BapuaHTHoe wucnonHeHve «KBaHT-2M1» npepnonaraeT Hanuuue naMmnogepxkartens
Ha oHy crekTpanbHyto namny. KOCTMpoBKa nammbl OCYLLECTBSETCS B ABYX NITOCKOCTAX
C MOMOLLbIO BMHTOB PEryfMpOBKMU.

B oTceke MoHOXpomaTopa 1 3NeKTPOHUKM 5 puc. 2 yCTaHOBMEHbI ONTUYECKMNE SNIEMEHTbI
npubopa, MOHOXpoOMATOp WM Mnnarta ynpaBfieHWUs CNeKTpOMeTpoM. Bce yanbl 3akpbiThl
KOXyxamnm W He npegnonaralT  npoBefeHne  paboT No  perynvpoBke
n obcnyxusaHuio notpedbutenem.

B neson yactu npubopa HaxoamnTcs oTCek BCTPOEHHOM npucTtasku (6nok MPIN) 6 puc. 2
(BapuaHTHOE WuCNoONHEHWEe) AONns NPOoBedEHWs aHanusa «rmapuaHbIM»  MeTogoM U
MeTOoAOM «xoriogHoro napax». Otcek BCTpoeHHoro 6noka NPl 3akpbiBaeTcs naHenobo 7
puc. 3.

Ha 3agHen naHenu 1 puc. 4 6rnoka pacrnonoXeHbl: pa3béM MOAKMIYEHUS CUOBOro
kabens 6, pasbEM NoaKNYEHU MHTepdencHoro kabens USB 3, pazbEém NoaknoyeHus
NPUCTaBOK 5 N pasbéM rugposaTtsopa 4. LUnaHr rmugposaTBopa NogknoyaeTca K BbIBOAY
CnNuBHON TpybKM Kamepbl cmeweHus 9 puc. 3.

[ns oGecneyeHus 3aWwmTbl KOopryca OT BO3AEMCTBUS MapoB KUCIOT MeTannuyeckue
AeTanu CrneKkTpomeTpa MOKPbITbl MOPOLUKOBOW 3Manblo.

1.1.5.5. PABOTA CMNEKTPOMETPA

CeeT, mnsnyyaembln katogomMm cnektpanbHon namnbel (JIMNK) 1 puc. 2, ycTaHOBNEHHON
B JlaMMoByl Typerb 2, NpOXoAst 4vepes3 OnTU4ecKne dNeMeHTbl amMroBOro oTceka,
dooKkycupyeTcss B MSlaMeHW ras3oBOW roOpenku artomusatopa 7, MNuTaHue rnamnbl
OCYLLECTBNAETCS BbICOKOBOSIbTHBIM MCTOMHUKOM, @ CBEYEHUEe KaToda nogaepXkusaeTcs
npoTekaHnem CcTabunbHbIX UMMYNbLCOB TOKa. YacTb cBeTa, M3rydaemMoro KaTtogom
aentepueson namnbl (D2) 4, npoxogs Yyepes nosiynpo3paqdHoe 3epkano v onTudeckue
areMeHTbI, Takke POKyCMpyeTCs B MiaMeHn ropenkn atommsaTopa, 0OgHaKko UMNYNbCbl
TOKa MNpoTeKkawlwme 4epesd KaTon AenTepueBor nammnbl CMeLleHbl MO BpeEMEHU
oTHocuTenbHo JIMK. Takum obpasom B MomeHT cBeveHua JIMK namna D2 noraweHa n
HaobopoT B MOMEHT cBeveHust namnbl D2 noraweHa JIMK. BenuyuHbl curHanos obeunx
namn 3anoMuHarTca n obpabaTbiBalOTCA PErmcTpupyowmMM yCTPONCTBOM.

"opeHune hbakena ropenku atomumsatopa 7 nogaepkmBaeTcst roptoymMMm rasom (nponas,
aueTuneH) n okucnuTenem (Bo3gyx, 3aKMCb a3oTa), CocTaB CMecu perynmpyetcs 6110Kkom
rasoBon aBTomatukm 9. B nnams Yepes pacnbinutens nonagaeT pactsop npodbl B BUAe
aspo3ons, roe npu TemnepaTtype 1900+3000°C (B 3aBNCMMOCTHU
OT MPUMEHSIEMON CMECWU rOpKYero rasa W OKUCNUTENs) MPOUCXOAUT ucnapeHue
pacTBOpUTENS, TBEPAOro BeLeCcTBa U gnccoumarms conen Ha noHbl. B pesynbTaTte aTux
npoueccoB obpasyeTcsi aTOMHbIN nap.

Mpn npoxoxaeHun nanydeHna ot namn JINK n D2 vyepes nnamsa npoucxoanT CenekTuBHoe
nornoLlieHe ceeTa aToMaMy aHanU3npyemMoro arieMeHTa Ha AfMHE BOMHbI UCMyCKaeMOou
cnekTpansHon namnon (nornoweHue ceeta JIMNMK) n HecenekTnBHOE NornouleHe ceeTa
(nornoweHve cBeTa D2), Bbl3BaHHOE HanMymem
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B pacTBope Npobbl HEKOTOPOro KONMMYECTBA APYrux YacTul (MOmekyrs, Kanenek BoAbl,
TBEPAbIX YacTuL), a Takke paccesiHue.

Mpowegwwnn 4yepes nnama cBeT (POKycuMpyeTcs ONTUYECKMMW  3rieMeHTaMmu
MOHOXpoMaTopa Ha OMPaKUMOHHOW peLuéTke, rae mM3 obwero uanydeHusa namn,
nraMeHn 1 OKpyXXaroLlero NpoCTpaHCTBa BbIAENAETCA Y3KUA CNeKTpanbHbI MHTepBan,
COOTBETCTBYHOLUUIA FIMHUM NOTTOLEHNA aHanM3npyemMoro anemMeHTa, KoTopblin nonagaet
Ha  CBETOYYBCTBUTENbHbIA  3nemMeHT  (cpoTtonpuémMHMK) rae  npeobpasyetca
B AneKkTpuyeckun curHan. [lonagas B OnOK 3NEKTPOHUKW CUrHanm, coaepXaliun
nHpopmauuio 06 nsnyyeHnn nnamenun, namn JIMK n D2, oTounbTpoBLIBAETCA OT NOMEX,
YyCUINMBAETCS N0 YPOBHIO 1 NpeobpasyeTcs B LMGPOBON KO, KOTOPbIN Yepes3 UHTepdenc
nepefaétca Ha nepcoHanbHbIM KoMMbloTep. [lporpamma ynpaBneHus nos3BonsieT
npeacrtaBnTb 06paboTaHHy0 NepcoHanbHbIM KOMMbOTEPOM MHOpPMaLM0 B YA0OHOM
dopme. [Ona y4yéta M3MEHEeHU OMNTUYECKMX CBOWCTB MilaMeHU WU BIIUSHMS COCTaBa
pacTBOpUTENS Ha pe3ynbTaTbl UIBMEPEHUST OMTUYECKON NITOTHOCTU, Nepes U3MepeHnemM
aHanu3anpyemoro pactBopa Mpou3BOANTCS U3MepeHue OHOBOro pactBopa (He
cogepXallero  aHanusaupyemoro  arieMeHTa), BblpaXeHue And  NocTpoeHus
kannbpoBoyHon 3aBucumoctTu umeet Bug (11):

Dk = Da - Dy (11)

roe Dk — aHanuTMYeckuid curHan ans NnocTpoeHnst KanmbpoBOYHbIX
3aBUCUMOCTEWN,

D, — curHan aHanusmpyemoro pacTBopa;
Dy — curHan doHoBoro pacteopa.

KannbpoBo4Hble 3aBUCUMOCTM NOMy4YatoT NyTEM U3MEPEHUS C NMOMOLLIbIO CNEKTpoOMeTpa
3HayeHun Dk ons pacTBOpOB C 3apaHee M3BECTHOM KOHUEHTpauumen aHannanpyemoro
aneMeHTa, NPUroTOBIIEHHbIX N3 CTaHAApPTHbIX 06pa3uoB coctaBa. Bug kannbpoBoyHOM
3aBMCUMOCTU M €€ HaKMOoH onpegensercs:

—  KoathpuumeHTOM nornoweHnss Ha MCnorb3yemMon aHanmUTUYEeCcKON JTMHWUWK;

— CneKkTpanbHbIM COCTaBOM W3My4YeHUs] UCTOYHWKA CBeTa,

—  dunanyeckMMn U XMMUYECKMMU CBOWUCTBaAMU pPacTBoOpa,

—  OdEKTUBHOCTBIO pacnbIIUTENS,

— Twvnom ropenku, 30HOW NfaMeHn, B KOTOPYK BBOAUTCSH a3p030Sib

— TemnepaTypoit B 30HEe (POKYCUPOBKU W3NYyYEHUS MCTOYHUKOB CBETA.
O™ dakTopbl, NPV NPaBWUMIBHOM OpraHM3auMM U3MEpeHun ANns AaHHOro dremeHTa

ABNSATCA CTAbWUMNbHBIMW B TEYEHME [OCTATOMHO AMUTENbHOr0 BpeMeHU (HEeCKOMbKO
MecsaueB).

OpHako ans onpeaeneHnst BNUAHUA BblleNepevncrieHHbIX hakToOpoB peKOMeHOYyeTCs
nepen npoBedeHWEM aHanvMsa W B npouecce MpoBedeHUs U3MEepeHUn npoBOAUTb
npoueaypy YTOYHEHUS KOIPULMEHTA HaKMoHa KanubpOBOYHOW 3aBMCUMOCTW.
3HayeHusa aToro KoadduuUneHTa MOryT YTOYHATBCHA MO OAHOMY PacTBOPY C M3BECTHOM
KOHUEHTpaumMen B guanasoHe MOCTPOEHHOW KanmbpoBKW.
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1.1.6. MAPKUPOBKA U NINOMBUPOBAHUE

MapkupoBKa crnekTpomMeTpa HAaHOCUTCS Ha 3aHI0K NaHenb 6rioka cnekTpanbHbIX famn
puc. 4a N coaepXuT crneaylowme AaHHble:

P® r. MockBa;

HasBaHWe NpeanpusiTUs — U3roTOBUTENS —
(O6wectBo ¢ orpaHunyeHHon oTBeTCTBEHHOCTHI0) OO0 «KOPTIKy;

— 3HaK yTBepXAeHuWs Tuna cpeactBa U3MEpeHus;
— HauMMeHoBaHWe u3genuvs;

— 3aBOACKOW HOMep

— roa M3roToBJ1eHUA.

Mnom6GupoBaHue crnekTpoMeTpa
ocyLlecTBsieTcs

NpPeanpuUaTEM — U3rOTOBUTENEM
UNM npeacTaBuTenem
NPeAnpuUsaTAA — U3roTOBUTENS.

Puc. 4a. MapknpoBka npubopa
Mnom6bl B BMAE ABYX paspyllaeMblX 3TUKETOK YCTAHOBIEHbI:

— NpaBbli HWKHWUA BUHT KpenieHna 3agHen naHenu
— 1wr;

—  COMpsbKeHue neBOou naHenu
N BEpPXHEWN KpbIWKN (3adHAs 4YacTb) — 1w

1.1.7. YNAKOBKA

YnakoBKa cnekTpomMeTpa Mpou3BOAUTCS B MWHAMBUAYyanbHYH TPaHCMOPTHYK Tapy
B COOTBETCTBUM C KOMMJIEKTOM MOCTaBKM W TpebGoBaHMSIMU KOHCTPYKTOPCKOM
AOKyMeHTauun. B Tapy BknagblBaeTCsi YNakoBOYHbIA JIUCT, COAepXaliui nepeyeHb
BMOXXEHHOIO MMYLLLECTBA U AOKYMEHTauuuM C ykasaHMeM AaTtbl YNakoBKW M MOAMUCHIO
OTBETCTBEHHOIO 3a YynakoBKy nuua. Kpblwka Tapbl nnombupyeTcs B ABYX MecTax.
YnakoBka MK 1 npuvHTepa Npou3BOAMTCS B WX 3aBOACKYID TPaHCMOPTHYK Tapy.

MapkunpoBKka TpaHcnopTHou Tapbl BbinonHeHa no MOCT 14192.

Ha Tapy HaHeceHbl MaHuWnNynsuuMoHHble 3Haku: «Bepx. He kaHTOBaTb», «Boutcs
cbipocTu» N «OCTOPOXHO, XPYnKoey».
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1.2. ONMUCAHUE N PABOTA
COCTABHbIX YACTEU CNEKTPOMETPA

1.2.1. ONTUYECKAA CXEMA

7 6 3

4 1
| L
e\ e

E—— {
L ‘ MNamna cnekTpaneHas
[openka @ .
5 .

l OenTepueBsblin
s KOpPPEKTop oHa

MoHoxpomartop
MOA-3

|

Puc.5. Ontnyeckasa cxema npubopa

npegHasHavyeHa And  ¢opMuMpoBaHMs CBETOBOrO NyTu OT
NCTOYHMKOB n3ny4exus 1, 2 (puc.5) yepes obnactb POKyCUMPOBKM HaA ra3oBOW rOPENKon
(7) x BxogHoM wenu MmoHoxpomaTopa (9). OnTuyeckaa cxema npubopa npveeneHa Ha
puc.5. OnTnyeckas cxema COCTOWT:

— WcToyHUK nuHenyaToro cnektpa — flamna cnektpasnbHasi ¢ NnosnbiM KaTogoM
Ha aHanuMsanpyembli anemMeHT 1;

—  WCTOYHUK cnnowHoro cneKkTtpa — ueMTepmeBaﬂ naMmna c nosbiM KaTtoaom 2;

— CeeTogenutenbHaa nnactvHa 3;

— KonnekTtopHble nuH3bI 4;

— [HOwnadparmbl 5;

— KoHpeHcopHas nuH3a 6

— JlMH3bl BXxOAHOro ob6bekTuBa MOHOXpomaTopa 8.

[na ncknoyeHus notepb cBeTa B yrbTpadMoneToBOM AnanasoHe fIMH3bl ONTUYEeCKOn
CXeMbl U3roTOBMEHblI U3 KBApLEBOro CTekna.

CeeTogenntenbHoe 3epkarno MMeeT NOKpbITUE, obecneymBatoLLlee 3agaHHbIe 3HAaYEHUS
KO3 PMUNEHTOB OTPaKeHuUss U nponyckaHus B amanasoHe 190 + 450 Hm.
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1.2.2. BJIOK MOHOXPOMATOPA

npegHasHayeH [Ans  BblAeNeHUss Y3KOro CrekTpanbHOro
WHTepBana, COOTBETCTBYIOLWEr0 OAHOM W3 NUHUI nornoweHus (abcopbums) wnm
nucnyckaHus (sMmccus) aHanmsaMpyemoro anemeHta. bnok coctouT w3 BXOOHOMO
ob6bekTMBa M MoOHOxpomaTopa. OnTuyeckass cxema MOHOXpomaTopa npuBeneHa
Ha puc. 6.

MoHoxpomaTop
MOA-3

|

Puc.6. Ontnyeckas cxema MOHOXpomartopa

CeeToBOWM NMOTOK, NpoLwweawmnn yepes nnama 1 (Npu paboTe B pexnme abcopbumm) nnm
N3Ny4Y€HHbIN NnamMmeHem (Npyn paboTe B pexmme aMuccum) OKyCUpyeTcs NuH3ammn 2
(puc. 6) obbekTuBa Ha BXxoAHOW wWenn 3 MOHoxpomaTtopa. [nockum 3epkanom 4 3To
n3rnyyeHne HanpaBnaeTcs Ha cheprndeckyo AudpakuMOHHY0 peweTky 5. PasnoxeHHoe
B CNEKTp W3fy4YeHue HanpasBfiseTCd Ha BbIXOOHYH wernb 6 mMoHoxpomatopa. Uenu
MOHOXpoOMaTopa pPacrofioXeHbl OTHOCUTENbHO AUMPPaKLMOHHOW PEeLUETKM TaK, 4YTo
n3obpaxeHune BXOLHOM Lwenu chokycmpoBaHo
B MNIIOCKOCTM BbIXOAHOM wWenu. [nuHa BOMHbI, COOTBETCTBYKOLLAA BblAeNndgemMoMmy
MOHOXPOMAaTOPOM  CMEKTpanbHOMY WHTepBany, W3MeHsieTcs MyTéM noBopoTa
ANPaKLMOHHON pPELLETKU.

CMeHa WMpUHBI Lene MoHoxpomaTtopa, NMoBOPOT M POKycupoBKa AUPaKLMOHHON
PEWETKN  OCYLLECTBNSIETCA  WUCMOMHUTENbHLIMA  MeXaHu3Mamu,  yrnpaBrsieMbiMU
Mo KOMaHOaMm KoMmMbioTepa B COOTBETCTBUM C MeToAMKaMu M pekoMeHAaLUsiMu.
MpeoycMoTpeHa KOPPEKTUPOBKA HACTPOMKM MOHOXpoMaTopa Mo AfiMHaMm  BOJH
MpU KaKOOM BKMOYEHUWM CMEKTPOMETpa, a Takke TovHas MoAcTpoika AnvHbI BOSHbI
ANsi 3NEMEHTOB CO CIOXHbIM CMNEKTPOM.

WunpmHa wenen moHoxpomaTtopa BbiOMpaeTcsa ucxoas M3 pekoMeHgauun MeTOaAUKM
BbIMOMHEHUA M3MepeHun. Ecnu ykasaHus OTCYTCTBYHOT MOXHO PYKOBOACTBOBATbLCSH
cnenyoLwmnm:
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1. Tlpu aTtomHo - abCOpOLUMOHHOM METOAE aHanusa, Kak npaBuIo, UCMONb3yeTcs
lwunpuHa wenv 0,5 MM. YMeHbLLEHe LIMPUHBI LLENW onpaBaaHo B crieayoLmx
cryyasx:

— MPU HanNUuMM CrOXHbIX CNEKTpoB  (pasHuua Mexay 3HayYeHusMn AnvH
BONH MeHee 0,5HM — Fe, Mn, Ni n gp.);

—  npu pa60Te C rasoBoM CMeCbk aleTUneH — 3aKnCb asoTa;

— npwu paboTe ¢ BOCCTaHOBUTESNbHbIM MNilaMeHeM, ras3oBasi CMECb aLeTUNeH —
Bo3gyx (npw aHanuse Cr, Ba, Sn, Sr);

— npu paboTe C rasoBOM CMECbI aLeTUneH — BO34QyX Ha AfMHaxX BOJSH
oonee 450 HM;

— npu pabote c npucraskon Pl (Sb, Te).

2. [lpyn 3MMUCCMOHHOM MeTOAe aHanui3a pekomeHayeTca wupuHa wenu 0,25 Mmm

Bonee noapo6Hble pekomeHaauun no BbIGOPY LUMPUHLI LEenen npuBeaeHsl B Tabnuue
npunoxeHnsa «kPABOYUNE ITAPAMETPBI U XAPAKTEPUCTUKHN AAC «KBaHT-2MT».

1.2.3. TAMNOBbIA OTCEK

npegHasHayeH A8 yCTaHOBKM CriekTparbHbIX SlaMn Ha ONTUYECKON
ocM N (popMUPOBaHUA  U3NYYeHUs, MNpoMyckaemMoro 4vepes nnama  npu
aTOMHoO - abcopunoHHOM aHanu3e. Bug 6Grnoka cnekTpanbHbIX namn  Moka3aH Ha
pucyHke 7.

JTamMnoBbIN OTCEK COCTOUT COCTOUT U3 Typenn 1 (puc.7) Ha 6 no3uumin, gepxaTtens namnbl
D2 7 n ontudeckoro 6noka 10.

7 6

5
8

4
9

3
10 2
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Puc.7. 0OOWuM BMO NnamnoBoOro oTceka

Typens;

KoXyX MCNOSTHUTENbHBIX MEXaHU3MOB Typenu;
CnektpanbHble namnbl (J1M1K);

[epxaTenb naHenen cnekTpanbHbIX Namn;
[MaHenb cnekTpanbHOM Namnbl,

MpyxXvHHbIE AepxaTenn dukcaumm namn;
HepxaTtenb namnbl D2;

BUHTBI perynupoBkn nonoxeHna namnsl D2;

Namna Dz;

© © ©® N o g &~ wh =

-

OnTnyeckmn 6OK.

3 npegcraBnaeT cobon UMAMHOPUYECKMIA OannoH, BbIMNOSIHEHHbIN U3 CTekna.
BHyTpn pacnonoxeH nonbld Katod UMAMHOPUYECKOW (POPMbI, W3rOoTOBIIEHHbIA U3
MaTepuarna onpenensieMoro afieMeHTa UM ero cnnaea U aHo — B BuMAe cneumnansbHo
POPMOBAHHOW MPOBOSIOKM WNU LWTLIPS M3 Bonbdpama nubo UMpKOHUA. BannoH
3anofiHeH MHEpPTHbIM ra3oM (Kak npaBwuno, HEOHOM) MpU OaBNEHUW B HECKOMbKO
MUSIMMETPOB pPTYyTHOro crtonba. BbixogHoe OKHO namnbl OBbIMHO BbLINOSIHEHO U3
YBMOMNEBOro MMM KBapLEeBOro cTekna, CnocobHoro nponyckatb ynbTpaduoneToBoe
nanyderHune. JINMK wnmeoT nuHenyaTbin CNEKTp, BbIMNYCKAKOTCA Ha onpegerieHHble
aHanuMTU4yeckne -nuHUM 3TOr0 3dNemMeHTa, MPUYEM LIMPUHA KOHTypa 3TOW NUHWUK
B CnekTpe u3nyyeHusi namnbl coctaBnsdet He Gonee 0,005 Hm.

OrnekTponMTaHme namMmn OCYLLECTBISIETCA OT BbICOKOBONbTHOro mcrodHuka (700 B), a
cBeYyeHue Tnewuwero paspsga nogaepXxumBaeTcd NponyckaHnemM KOPOTKUX UMMYJSibCOB
TOKa MNOCTOSIHHOM amMnnuTyabl. B npomexyTkax mexgy umnynbcamm 4epes namny
NPOMNyCKaeTCs MOCTOSHHLIA TOK Marion BeSfIMYUHbI (4eXypHbIA TOK), KOTOPbIA NO3BONSET
NCKMIOYNTb HECTABUINTbHOCTL CBEYEHUSA M3-38 BO3HUKHOBEHUSA NEPEXOOHbLIX NPOLIECCOB
CBAI3aHHbLIX C TalleHWEM W 3aXuUraHWem Trewuwlero paspsaa.

[lna kaxxgon namnbl B macnopTe yKa3bliBaeTcsl cpefjHee 3HayeHue ToKa paspsaa,
KOTOpoOe Henb3Aa npeBbllwaTtb 6onee 4yem Ha 30 %, T.K. 3TO MOXET NpPUBECTU
K pacnblfieHU0 Katoda M npexaeBpeMeHHOMY BbIXoA4y Jamibl U3 CTPOS.

Mpn ncnonb3dyemom B crnektpoMeTpe «KBaHT-2MT» pexunme nUTaHuUs crnekTparnbHbIX
namn cpegHee 3Ha4yeHWe TOKa Icp CBA3AHO C ero WMMYNbCHbIM 3HAYEHUEM  lumn
BblpaxeHuem (12):

]umn. :392'1cp. (12)
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BHUMAHUE! B HacTosLWeMm PykoBoacrtBe no aKcnnyartauum
M B nNporpaMMHOM obecneyeHUM cnekKkTpomeTpa
«KBaHT-2MT» npuBeAeHbl UMMNYJNbCHble 3Ha4YeHuUs
TOKOB CNeKTpanbHbIX namn.

1 BbINONHEHA B BUAE MEXaHMYEeCKOro yCTponcTBa Ans dmkcaumm u ycTaHoOBKU
Ha ONTUYeCKyt0 OCb NPMOOPA LLIECTU UCTOYHUKOB M3NYyYEHUs], @ TaKKe Anst UBMEHEHMUS UX
MONOXEHUS1 B ABYX MINOCKOCTAX OTHOCWUTENIbHO ONTUYECKOM OCK CrnekTpoMeTpa.
N3meHeHne NonoXeHns Typenun oCyLLECTBISIETCS C MOMOLLbIO 3NIEKTPUYECKMX NPUBOAOB.
YnpaBrneHne nepemMelLLleHNEM U COXpaHEeHWe [OaHHbIX HACTPOMKM OCyLLeCTBMsieTcs C
NMOMOLLLIO MporpaMMHoro obecneyerus. Mpu BKNOYEHUM NUTaHUs npubopa Typenb
aBTOMaTMYECKN YCTaHaBMMBAETCA B HayanbHOE MONIOXKEHME.

BHUMAHUE! CHATUMEe M yCTaHOBKa CheKTpalnbHbIX JlamMn MPoOM3BOAUTCH NpU
BbIKITIOYEHHOM NUTaHMKU Npubopa. N3meHeHne NonoxXeHus Typenu
BPYUYHYIO NMocre BKNIOYEHUA NUTaHUA npubopa He ponyckaeTcs.

dukcaums namn B TYpenu OCYLLECTBASETCS MPYXWHHbIMKU AepxaTensamu 6. MNutaHue
namn noABOAUTCA 4Yepe3 KOHTaKTbl JlaMnoBbiX MNaHenem 5 COOTBETCTBYHOLLMX
nosuumn. Mpu yctaHoske JIMNK B gepxaTtenu Typenu crnegyeT yuuTbiBaTb pacCTOAHUE OT
OKHa namnbl A0 KOMMEKTOPHOW NWH3bl onTudeckoro 6noka 10 , 4yeM MeHblle AnvHa
BOJTHbI, TEM MEHbLUE 3TO paccTosiHme. Npu nepemeLlieHnn namnbl ¢ KBapLeBbiM OKHOM
BOOJSb ONTUYECKOWN OCK HEOBX0ANMMO cobtogaTh KpanHIOK OCTOPOXHOCTL BO N3bexaHune
NoBpEXAEHNA NaMmbl.

[MaHenu cnekTpanbHbIX Namn 5 npuM OTCYTCTBUM Nnamnbl B Typenun OOMKHbl ObiTb
nomMelleHol Ha pdepxaTtenb naHenen 4. dukcaums naHenenm ocywecTBnseTcs
C MOMOLbI MaArHUTOB pacrnofoXeHHbIX Ha gepxartene naHenen. [pyXUHHbIN
aepxartenb namn 6 [ofmkeH ObiTb 3akpenniéH Ha Typenu.

9 ¢ nonbIM KaTO4OM ABMAAETCA UCTOYHMKOM CMSIOLLHOrO ChekTpa B
nHtepeane 190 + 370 HM. Pabounn gnanasoH Toka namnbl D2 orpaHMyeH gmMana3oHOM
5+ 100 mA (uMnNynbCHOe 3HadeHue). Jlamna ycTaHaBnuBaeTcsa B depxaTtenb 7,
a €€ nomnoXeHme OTHOCUTESTIbHO OMTUYECKOW OCU perynupyetcss BUHTamu 8.

10 npegcraBnseT cobon uernbHOMEeTanIMYeCcKyro KOHCTPYKLUMIO Ans
XKECTKOro KpenneHus fMH3 1 Nonynpo3paYyHoro 3epkana (ceetogenutensHas nnactnHa),
a Takke OpMMPOBaHUS  CCPOKYCUMPOBAHHOIO  M3My4YeHUst UCTOYHMKA CcBeTa
B NflamMeHu npu aTtomHo-abcopbunoHHOM MeToae aHanm3a. B 6Gnoke ycTaHOBMEHbI
nMH3bl 4,6 puc. 5 n ceeTogenuTenbHas nnactuHa 3.

B namnoBom oTceke cnektpomeTpa «KBaHT-2M1» BMecTO Typenu Ha 6 namn
pacnonaraeTcsa namnogepxarternb ANA YCTAHOBKW OAHOW CNeKTpanbHOM namnbl.
KOcTnpoBka namnbl OTHOCUTENBHO ONTUYECKOM OCK Npnbopa OCYLLECTBSETCS BPYYHYHO
C nomouwbio BUHTOB. Ha pwuc. 7.1 npencraeneH Bug namnogepaTtens.
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BUWHTLI tOCTUPOBKM
namnsl JMNK

Puc. 7.1. JlamnopepxaTtenb

1.2.4. ATOMU3ATOP

npeaHasHayeH Ans nony4YeHns aToMHOro napa U3 pactsopoB. AToMmusaTop
MOXeT MOCTaBMNATbCA C aBTOMATUYECKUM NMBO PYyYHbIM MEXAHU3MOM MepeMeLLeHMs
ropenku. Bug atommsaTopa nokasaH Ha pwuc. 8.

4
5

8

3
6

2
7

Puc. 8. Atomusatop ¢ aBTOMaTU4eCKMM MeXaHU3IMOM nepemMeLleHus

1. Pyuyka mexaHuM3ma nepemeLleHUs ropesiku no ropusoHTanm
2. Pacnbinurens

3. Kamepa cmelleHus
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MexaHn3m KpenrneHus ropenkm
[aTtyuk ropesnku
MexaHu3m nepemeLleHns

LWtyuep noasoga okucnutens

© N o o b~

LWTyuep nogsona roptoyero rasa

6 puc. 8 npegHasHadYeH AN U3MEHEHUS MOSOXEHUS TOPESKU
OTHOCUTESILHO OnTUYeCcKomn ocu npubopa. MepemeleHne ropenku
NO ropu3OHTaNU BbINOSMIHAETCA BpalleHneM pyykn 1, NO BepTUKanuM C MNOMOLLbIO
anekTponpueoda No KOMaHAam C MNepcoHarnbHOro KOMMbrTepa.

3 npegHasHayeHa Ans NofyyvyeHUs O4HOPOOHOM CMeCcu aspo3ond
npobbl, roptoYero rasa M OKUCNUTENS, a Takke NS yaaneHus KPYMnHbIX Kanenb vyepes
OPEHaXHbIA LWTyLep B CIIMBHYHO E€MKOCTb.

Puc. 9. [etanu Kamepbl CMeLUeHUA

1. PaccekaTternb;
2. [llpepoxpaHUTENbHbLIA KnanaH.
[na npegoTBpalleHns nonagaHna KpynHbIX Kanenb B nfamMs ropesiku BHyTpu Kamepbl

ycTaHoBMeH paccekatenb 1 puc. 9. B Topew kamepbl yCTaHOBIEH NpeaoxXpaHUTernbHbIn
KnanaH 2 ana cbpoca AaBneHust BHYTPU Kamepbl B aBapuiHou cutyauum puc.10.

Puc. 10. Bupg kamepbl cMmelwweHus c3agu
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1. [atymk ropenku;
2. lpenoxpaHUTENbHbIA KnanaH;

3. MexaHusm KpenneHus roperiku.

CBepxy Ha kKamepe ycTaHoBreH mexaHusm 3 puc.10, no3sonswWwmMrM MNpousBOANUTL
ObICTPYIO CMEHY 1M HaAEXHYH0 (bMKcaLmIo ropenkn. Tun ropenky onpeaenseTca 4aT4nkom
1. MNoaBopa roptoyero rasa 1 OKUCNNTENSA OCYLLECTBSETCA NONNITUNEHOBbLIMU TPyOKamMum
K wryuepam 7 n 8 puc. 8. Cnue npoobl He nonasLuen
B NflaMs OCYLLIECTBIISETCA Yepes APeHaXHbIN WwTyuep puc. 13, Ha KOTOpbIM HageBaeTcs
wnaHr 1 puc. 11, Maywunm K ruaposaTeopy.

Puc. 11. [JpeHaXHbIX WnaHr

Puc. 12. MexaHU3M KpenneHUsa roperiku

1. MexaHn3m KpenneHus;

2. T[openka.
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Puc. 13. [peHaXHbIM LWITyLEep KaMepbl CMeLleHUsA

NMHEBMAaTMYECKUA MpedHasHayeH Ans nonyyvyeHns BOASIHOMO napa
n3 pacteopa npobbl. CocTaB pacnbinutensd nokasaH Ha puc. 14

Puc. 14. Pacnbinutenb
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KanunnapHaa tpybka B cbope;

BUHTbI perynupoBKM MNOSMOXEHUSA WUINbI;
LWanba kpenneHnsa wurnbl;

Kopnyc pacnbeinutens;

LWTtyuep nogBoaa okucnutens;

Urna;

YNNOTHUTENBbHOE KOIbLO;

© N o a bk wbd =

[VcTaHUMOHHbIE LIANObI.

Pacnbinutens 3akpennéH Ha nepegHeM Topue Kamepbl cMmelweHus. KoHCTpyKuus
pacnbuMTens nokasaHa Ha puc. 15. Pacnbinutene coctouT M3 kopnyca 1. conna 2
C KanunnsapHblM OTBEpCTMEM, MMMakTopa 3, wTyuepa Ang nogadm okucnutensa 4,
KanunnspHon Tpybkn 5 ons nogadm pactBopa, POPCYHKM UMbl 6 C KanumnspHbIM
KaHanoMm, Yyepes KOTOpPbIA 3acacbiBaeMblll pacTBOp NocTynaeTt B conno. Mexay mrnon
N KOPMNYyCOM pacnbliMTens HaxoauTCA Pe3MHOBOE YMNIOTHUTENbHOE KOMbuo 7, Yyepes
KoTopoe urna npwkuMmaeTcss K wanbe KpenneHuss 8, MOMoXeHue nocrneaHen
OTHOCUTESIbHO KOopnyca 3afaéTca perynupoBoYHbIMM BUHTaMu 9. epMeTUYHOCTb
YCTaHOBKM pacnbinntensa B kamepe obecneymBaeTcs YNnoTHUTENbHbIM Kombuom 10.

10

Puc. 15. KoHcTpyKuus pacnbinutens
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npegHasHayeHbl Ona  opmupoBaHus  dakena nnamMeHwu.
Ha puc. 16 nokasaHbl CMEHHble ropenku AN pasfuyHbIX TUMNOB MMaMeHW.

Ona pexunma abcopbumm nCNONbL3YOTCA: ropesnka
1, ropenka 2, ropernka
5.

[Ons pexuma 3MUCCUM UCMONb3YHTCA roperika 3,
roperska 4.

openku ycTaHaBnMBalTCA B MeXaHU3Me KpensieHus puc.12 Ha Kkamepe CMeLleHus.
NpoeHTudukaums Tuna ropenkn v npaBuUbHOCTb €€ YCTaHOBKM onpeaenseTcs 4aTyMKoMm
1 puc.10.

Puc. 16. CMeHHble ropenku

BHUMAHUE! Bo u3bexaHue Bbixoga u3 ctpos gartuumka 1 puc. 10
B npouecce obcnyxumBaHUA He AONycKaeTCcA Harpes
Kopnyca ropenok Bbiwe 70 rpaaycoB C.
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npegHasHayeH Ona 3axuraHna nnameHn dakena
roperikv B aBTOMaTM4YEeCKOM pexnme no KomaHzae onepaTtopa u3
ynpasnsawoLwen nporpamMmmel.

Puc. 17. bnok nopgxura nnameHu (cnupanb B paboyem mnonoxeHuwu)

Briok nomkura BbINOMHEH B BMAe MeTannM4eckoro pbidara puc. 17, Ha KOTOPOM
3aKpensieHa HUXPOMOBasi Cnvparb, NpeAHa3HavYeHHas anst 3aXxuraHus akerna ropersku.
MoBOpPOT pblyara Ans NepemelleHns cnupanu B o6nacTb Mo[Xura rasoBoll cMecu
OCYLLEeCTBNsIeTCA MO KOMaHge onepatopa W3  ynpaBnsilowed  nporpammbl
B aBTOMATMYECKOM peXUMeE.

(pnc.18) npegHasHayeH Ans nsmMeHeHns
N HacTponKm pacxoga npobbl Yepes pacnbinutens. Pacxon npobbl perynupyeTtcsa nyTém
N3MeHeHns AaBneHns rasa - OKUCIINTENS nocTynaroLLero
B pacnbinutenb. PerynupoBka ocyllectsndeTca gpoccernem 1, KOHTPOSb AaBrieHUs
BbIMOSHAETCS MO MaHOMeTpy 2.

BHUMAHUE! MaHomeTp 6noka perynupoBKu AaBneHusA
pacnbinuTensa aBnsaeTcs MHAWKATOPHbIM ]
rocyaapcTBeHHOW NoBepKe He NOAJNIEXUT.
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Puc. 18 bBnok perynupoBKu AaBfIeHUA pacnbiuTens

1.2.4.1. PABOTA ATOMUSATOPA

Mpn nogroToBke crnekTpomMeTpa K U3MEPEHNSIM C NMOMOLLbI0 MeXaHU3Ma nepemeLleHns
(puc. 8) yctaHaBnuBaloT Tpebyemoe MNONOXeHWE FOpeniku no BepTUKanu 1 no ropu-
30HTanNu. MameHeHne MNONOXEHUS FOPENKM Mo rOPU3OHTaNM OCyLLEeCTBSeTCA MNyTéM
BpaLLeHMsa pyykn 1, a perynupoBKa NOSIOXKEHUS FOpenku rno BepTUKanun nponsBoaUTCA
C MOMOLLBIO 3reKkTponpmBoaa ynpasnsemoro no komangam [MK. MNapannensHoCTb wenu
ropenkn n onTumyeckon ocu npubopa obecneymBaeTCs KOHCTPYKUMEN MexaHusma
KpenneHus ropenku puc. 12.

Mpn paboTe cnekTpomeTpa U3 ra3oBoro 6Groka B KamMepy CMeLleHud no Tpybkam
NOAKMIYEHHBIM K LWTyuepaMm 7 M 8 nocTynaeT ropwyYnMin ras3 u ras- OKUCIIUTESb.
B kamepe 3TM rasbl cmMeLIMBalOTCA.

AHanuanpyembli pacTBop 4epe3 kanunnsipHyto Tpyoky 1 (puc. 14) nonagaet B pac-
nbinuTens 2 (puc. 8), rae npespallaeTcs B MENKOANCMIEPCHbIN aspo30£b. Yepes wryuep
4 (puc.15) BO BHYTPEHHIOK MOMOCTb KOprnyca pacnbinutens u3 rasoBoro 6roka
nocTynaeT cxaTtbll ras-okucnutenb. [laBneHve rasa— OKUCIUTENd Ha BXoae
B pacnbinuTens perynupyetcs gpoccernem 1 puc. 18, a ero s3HayeHne KOHTponmpyeTcs
no maHomeTpy 2. [a3 npoxoauT 4epes3 3a30p mexay wurnon 6 puc.15 M ceogom
KanunnapHoro oTeBepcTus conna 2.

BcneacTtBre BbICOKOM CKOPOCTUM 0B6TEKaHMsi MOTOKOM ra3a - OKUCNIUTENS UMbl B Kanwun-
NspHOM oTBepcTun obpasyetca obnacTb MNOHWKEHHOro [aBrieHnsa (paspexeHus),
YTO NPMBOOUT K 3acacbiBaHUIO pacTBopa Npobbl yepe3 KanunnsipHyto Tpybky 5.

Mpu BbITEKAHMM M3 KaHana Urnbl PacTBOP 3axBaTbiBaeTCsl NOTOKOM rasa - OKUCIUTENS,
N OpobUTCS Ha Kanmny Npu NPOXoXaeHUn Yepes conmno. Yaapsisicb O Wapuk — MMnakTop 3
Kannu pacTBopa CO CKOPOCTbIO BbITEKAOLLEro MoToka AOMOSNHUTENbHO pa3buBatoTcs,
obpasys aspo30nb.

KpynHble kannu aspo3ons ocefaloT Ha AeTansx pacnbinTensi, BHYTPEHHUX CTEeHKaXx
Kamepbl, paccekatene 1 (puc.9) n yepe3 gpeHaxHbin wTyuep (puc. 13) crekatoT
no LwnaHry 4epes rmapo3aTtBop B CNMBHYO EMkocTb. KonmyectBo asposons
nonagarwowlero B nMfams ropenku coctaBnset npumepHo 15+25% ot obbéma
notpednsaemon npobkl. T.e. npu pacxoge 100 mn Npobbl B cnue ynaeT npumepHo 80 mn.
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Ob6pasoBaBlUasica B kamepe CMeCb aspo30fis, roplyero rasa W rasa- okucrnumTens
nonagaet B ropenky. [Ana obecneyeHns yCTOMYMBOrO ropeHus nnameHn Heobxoaumo,
4yTOObl pacxod roprodero rasa v rasa - OKMCNMTENst HaXo4MMICA B CTPOro onpeaeneHHbIX
ANS Kaxgoro Tuna nnameHu npegenax, 3aBUCALLMX OT CKOPOCTU FOPEHUSA CMECW.
Mpy 3aBbIWEHHbIX 3HAYEHMSIX pacxoda rasoB CMecU nramsi racHeT (NPOUCXOAUT Tak
HasblBaemMoe “cayBaHue nnameHun”). Npu 3aHMKEHHbIX 3HAYEHNAX BO3MOXEH “MPOCKOK”
nnamMeHn BHYTPb FOpPEenku uU Kamepbl CMELUEHUS.

3axuraHve nnameHn ocyLecTBrseTca NyTéM NoBopoTa pblyara M Nogayn HanpsXXeHns
Ha cnupanb 6rnoka nogkura nnamexHn (puc. 17). Ecnn B TeyeHne 6 cekyHn (8pems
rnooxuea), 3aXuraHms CMecu He NPOUCXOAUT, TO MnoJada ropryero rasa B ropernky
npekpawjaeTcs.

Mocne nogkura nrameHuW COCTaB rOptOYE CMECU M3MEHSIETCS, BKIIOYAETCS PEXUM
oTXura. YBenuMuMBalTCA pacxodbl rOploYero rasa v rasa OKUCIUTENS, YTO NMPUBOAUT
K pOCTy TemnepaTtypbl nnameHu ropenku. lMoBbileHHas TemnepaTypa npu OTXure
obecneynBaeT 6onee NofiHoe cropaHe OpraHNYecKNX BELLECTB, KOTOPbIMU MOXET ObiTb
3arpsis3HeHa roperka.

Mo OKOHYaHWM OTXKMra yCTaHaBNMBAETCA HOMUHAIbHbLIM Pacxof rasa, COOTBETCTBYIOLLMIA
YCTaHOBMBLLUEMYCS PEXUMY ropeHusi. PerynmpoBka pacxOf4oB roproyero rasa u rasa —
OKUCnMTENs Nnpom3soauTcsa no komaHgam MK B cooTBeTCTBUM C NPOrpaMmon yrnpaBreHus
paboTton rasosoro 6noka.

BpeMeHHOIN Anana3oH HaxoXAeHWs Kanernb aspo30nis B NaMeHn ropernku — HeCKOMbKO
MUNNMcekyHa. 3a 3TO BpeMsi MPOUCXOOUT UCMapeHue pacTBOpPUTENs, CcropaHue
maTtepuana camoi npobbl, atomusaumsi. B pesynbTate Bcex 3TMX MPOLIECCOB
B NnameHn obpasyeTcsi aTOMHbIA Map aHanmM3vMpyemoro 3neMeHTa.

1.2.5. TA30BbIA BNOK

npegHasHayeH Ons KOMMyTauuMM rasoBbIX MOTOKOB B aToMuM3aTtop,
PErynvpoBKN HEobXoaMMbIX PacxodoB W MNoaaep)XaHus paboumx AaBneHuin, a Takke
KOHTpoNnsa Ansa obGecnedveHns ©6es3onacHoi paboTbl C roproYMMM rasamu.

a3oBbIi 6ok obecrneynBaeT aBTOMaTUYECKYO NMOAaYy 3adaHHbIX pacxo[oB roproyero
rasa M rasa — OKUCNUTENS B KaMepy CMELUEHUSI U TOpernky, rasa — OKUCNMTENs
B pacnbinMTenb, a Takke KOHTPONb BXOAHOTO [AaBMEHUS W HanuMynst NiameHwu.
YnpaBrneHne rasoBbiM ONOKOM OCYLLECTBASIETCS B COOTBETCTBME C NpPOrpammoit
ynpaerneHus no komaHgam [K, koTopble nepearTcss UCMONHUTENbHLIM 3r1eMeHTaM
rasoBoro Grnoka 4yepes MUKPOKOHTPONNEP, BXOASLMUIA B COCTaB 3MEKTPOHHOro Groka
cnektpoMmeTpa. [a3oBbld GNOK COCTOMT M3 ras3oBOro MoAyns, AaTyvka MramMeHu
N rmgposaTsopa.

O6wwmin BUAg rasoBoro Mogyns nokasaH Ha pwuc. 19.
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Puc. 19. O6wun BMA rasoBoro moayns

[ . N N
W N s o ©

© N kDN~

lMnuTa ocHoBaHue;

PerynaTtop gaBneHus BO34yxa;

[aTtunk paBneHust Bo3gyxa (MHeBMopene);
Perynatop paBneHus auetunexa;

[daTtumk pgaBneHus auetuneHa (nMHeBmopene);
[MaHenb rasoBbIX Maructpanenm;
BbixogHble TpybKu;

PecuBep rasosoro 650oka;

BeHTunsrtop;

. ONEeKTPOMarHUTHbIE KnanaHbl;

. Perynatop pacxopa rasa;

. ONeKTpoHHaa nnara;

. Wnend ynpaBneHus rasoBbiM GrIOKOM.
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Puc. 20. NMHeBMaTMyecKasa cxema rasoBoro moayns

MHeBmaTuyeckaa cxema (puc. 20) 6noka COCTOMT U3 MarucTpanen ropryYMx rasos
(nponaH, aueTturneH) un okucnutenen (BO3dyX, 3akMCb asoTa). McnonHutensbHbIMU
YCTPOMUCTBaAMN, OCYLLUECTBAAIOWMMN YyNpaBrieHne rasoBoM CUCTEMOM MO KOMaHZaM,
nonyyaemblM OT MUKPOKOHTpOMepa, SBNAOTCA 3NEKTpOonHeBMOKanaHbl (HOpManbHO
oTkpbITble K2, K7, K8, K9, HopmanbHO 3akpbiThle K1, K3, K4, K5, K6), perynatop pacxoga
rasa [OP1 v nHeBmonpuBoa ysna nogxura P1. Perynartop pacxoga rasa [P1
npeacraensieT cobor MHEBMOAPOCCENb C 3MNEKTPONPUBOAOM (LUAroBbl ABUraTenb).
Pacxon rasa 3agaetcss B OTHOCUMTENbHbIX eOUHULAX NPOnopUUOHANbHO KONMYECTBY
LWaroB nNpuMBoA4a M MOXeT perynupoBaTbcs B npegenax ot 0 (HyneBown pacxopn rasa)
po 100 (makcumarnbHbIi pacxof rasa). KoHTponb 3a AdaBneHveM rasa (aueTureH)
N OKUCIUTENS OCYyLlecTBNAeTca no curHanam nHesmopene PAO1, PO2 noporu
cpabaTtbiBaHUA, KOTOPbIX, 3a4alTCs NPW Hanagke rasoBoro MoAyns.

PerynupoBka u ctabunusauma gaBneHuUss B Maructpansx aueTuneHa u OKUCIUTENs
ocywectBndetca perynatopammn KP1, KP2.

[nsa ncknioveHns «NPoCKoKa» niiaMeHu BHYTPb roperiku Npy pe3kom NageHnn AaBneHus
B MaructpanM rasoB — OKUCIUTENEeW wucnonb3oBaH obOpaTtHbin knanaH OK
n pecuBep Hebonbwwon émkoctn PC.

MoBopoT pblvara 6noka nogxura obecneuvmBaeT nHeBmonpusog P1.

1.2.5.1. Pa6boTta razoBoro 6rnoka

Mpy BbIKNHOYEHHOM Npubope Yyepes HopmarbHO OTKpPbIThIM KnanaH K2 (pnc.20) Bo3ayx
nocTynaeT B Maructpanb okucnutenen Ha obpatHein knanaH OK, nHeBmopene P2 n
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perynatop paeneHna KP2, nocne koTtoporo Ha pecusep PC. U3 pecmBepa BO3Oyx
nogaéTtcsa Ha pacnbiuTenb Yepes 610K perynMpoBKK AaBneHus (perynatop pacxoga) u
B Kamepy CMeLLeHust Yepe3 HopManbHO OTKPbIThbIW KrnanaH K8, apoccernb PS5, aopoccernb
[P6, HopmanbHO OTKpbITbIM kKnanaH K9. Maructpanu roproumx rasoB nepekpbiTbl
HOpManbHO 3akpbITbiMn knanaHamn K3, K4. [MoCcTosiHHOe BKIHOYEeHWEe BO34YLUHOW
MarmcTpanv no3BonseT NPoCyLWNTb KaMepy CMeLLEeHUs nocne NpoBeaeHns U3MepPEHUH,
nNpoayTb OCTaTKM TOPHOYMX rasoB W UCKITKOYUTL MonagaHne rnapoB KUCIOT U Brarn B
nHeMaTU4ecKylo cxemMy rasoBoro moaynd. Paboyee paBneHne B maructpanu
okucnuTenen AoMmKHO 6bITb B AnanasoHe 3,5 + 5 aTtm, npu gasneHnn meHee 3,2 atm
Npomn3BeCTU NOMAXUI nNfaMeHu HeBO3MOXHO. Pabovee paBneHne B Maructpanu
aueTuneHa AOMKHO ObiTb B AmanasoHe 1,4 + 1,8 aTm, npu gaBneHMn MeHee 1,2 aTm
NPOU3BECTU MNOMKUI MNflaMeHU aueTuneH — BO34yX HEeBO3MOXHO. [1pu BKOYEHUU
npubopa marucTpanb OKUCNUTENEN nepekpbiBaeTca knanaHom K7, ynpaBneHue
OCYLLECTBMNAETCA C MOMOLLbI KranaHa K6.

Mpouecc nomxwura ropenkn pasbuT HaA Tpu 3dTana: MNOLXKUF, OTKMUT,
cTabunusauusna

NOOXKWUI TMpu nopgadye «komaHabl «MOMXKEYb» oTkpbiBaeTca knanaH K7,
B Maructparnb OKACNUTENEN HauynmHaeT NocTynaTb BO3A4yX, a Takke B 3aBUCUMOCTU OT
BblOpaHHOW roptoyen cmecu oTkpbiBaeTcs knanaH K3 (MPOMMAH) unu K4 (ALETWIER),
ropoYnin ra3 nocrtynaeT Ha perynatop pacxoga [OP1, ¢ Bbixoga KOTOPOro nogaéerca
B Kamepy cmeweHus. Pacxon rasa onpegensetcd 3adaHHbIMM napameTpamu unu
onepaTtopoMm Mo KoMaHge ynpasnswowen nporpaMmmbl. OOHOBPEMEHHO 3aKpbIBAKOTCHA
knanaHbl K9, K8, otkpbiBaeTca knanaH K5 n yepes gpoccenb [IP3 Bo3gyx noctynaet
Ha nHeBmonpuBod P1, KOTopbI NPOM3BOAMT MOBOPOT pbldara 6Groka nogxkura Ans
nepemelleHns cnvpanu K wenun ropenkn. Cnvpanb Hakansetcs M MnocTynuBLUWIA
B rOpenky roptouuin ras BocnnameHsetcs. [lpy nosiBneHMM curHana ¢ partdvka
O Hannuuu nnameHn knanaH K5 3akpbiBaeTcs, U cnvpanb OTBOAUTCH OT rOpPesiku.

OTXWUI B pexume omxura B KaMepy CMeLleHUs1 NoAaéTcs NOBbILWEHHOE KONMYECTBO
roproyero rasa u Bosgyxa. OTkpbiBaeTca knanaH K8, yBenuumeas pacxoq Bo3ayxa, Takke
BO3pacTaeT pacxoj rasa, npoTekatowlero yepes [1P1.

NMPAMEYAHUE: T[loBbiweHHbIW pacxon Bo3ayxa Ucnosib3yeTcsA ANnA npoaysBa
lenem ropenikn U e€ YyCKOpeHHoro pa3sorpeBa. Bo Bpems
npoBeAeHNA WU3MEePEeHMN BO3MOXHOCTb BKMHOYEHUS MOBbI-
lUeHHOro pacxoga Bo3ayxa (AONOSIHUTENbHbLIM OKUCNUTENb)
No3BONseT CHU3UTb YYBCTBUTENbHOCTbL MNpubopa, a Takxke
yBenuuUTb Temnepatypy nporpeBa KBapLeBOM KHOBeTbI
BO3AYWHO — MNPOMNaHOBbIM MNflaMeHeM MpuU UCMNONb30BaHUMU
rmapvaHoro reHeparopa.

CTABUJIN3ALINA B pexume crabunmsaumm pacxodbl ropryero rasa u rasa-—
OKUCNUTENs yCTaHaBNMBAKOTCS B HOMMHamnbHble 3HA4YeHUs Heobxogumble Ons
nposefeHus aHanusa. KnanaH K8 3akpbiBaetcs u perynatopom [IP1 yctaHaBnmBaeTcs
HeobXoOMMBbIA pacxon ropryero rasa.

Mpu nogaye komaHabl «MOFACUTb» nponcxoanTt OTKIKOYEHWE ra3oBbIX Marmctpanem
(knanaH K3 wnu K4) n maructpanen okucnutenen (knanaH K7).

NMPAMEYAHUE: B BbIKNOYEHHOM COCTOSSHUM npubopa
MarucTparnb OKUCRUTenen OTKpbITa.
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Mpwn paboTe C roproyer cMecblo aLeTuineH — 3akucb asoTa npouenypa noaxura niaMmeHmn
oTnnyaeTtcs. BHayane nponsBoauTCs NOOKUN NlaMeHM Ha CMecu aueTuneH — Bo3ayx, a
nocne BbinonHeHus atana OTXWUI knanaH K2 nogknioyaeT maructpanb «3akMcb asoTay
K MHEBMATMYECKOW CXEMe ra3oBOro Moayns.

"alweHne NnameHn aueTuneH — 3aknucb asota NponcxoauT B 06paTHOM NopsiAKe — Knanax
K2 oTknioyaeT marucTparnb «3akuMcb asoTa» W BKIIOYaAeT Marncrparnb «BO3gyX», B
NHEBMATMYECKOM CXEMe ra3oBOro MOAyns NPOMCXOAWUT 3aMeLleHue 3akucu asoTa
BO3JQyXOM, a BbIKMOYEHNE TOPEesikKA BbINOSIHAETCA Ha CMecu aueTUneH — Bo3ayX.
YnpasneHne krnanaHoMm K2 ocyuwiectensetrcs ¢ nomouibko knanaHa Ki1.

YcnoBua nomxura nnameHu ropenku. [Ons obecnevenunss 6esonacHocTn paboTbl
C roprYUMHM rasamm U KOPPEKTHOCTU BbINOMHEHMS KOMaH/ ra30BON aBTOMATMKM MOAYIS
Heobxoaumo cobniogeHve crneayowmx YCnoBun:

1. Hanuune pasneHusa B maructpanu OKUCNUTENs — He MeHee 3,4 aTm;
2. Hanunune paBneHus B maructpanu auetuneHa (npyu ycnosumn paboTbl C ra3oBon
CMECbl0 aueTurneH — Bo3ayx) — He meHee 1,4 aTwm;

3. Hanuuume ropenkum cOOTBETCTBYIOLLEN WCMOSIb3yeMON rasoBoOM CMeCH;
Hannuve Boabl B rvapo3aTBopeE;

5. TNpaBUnNbHOCTb YCTAHOBKM pacxo4oB FOpOYEro rasa Ha atanax nompkura, omxkura
n crtadbunusauyumun.

s

Mpn HecobnoaeHUM Bbille MNEPEYMCEHHbIX YCMOBMI yrpaBnswolwas nporpaMma
BbIBOOUT Ha 3KpaH MOHMTOPA COOTBETCTBYOLLEee COObLieHne O NpUYnHE GIIOKMPOBKM
npoueadypbl nomkura nnameHn. CoCTOsiHME CUrHanoB C OATYMKOB ra3oBOro MOAYNS
BbIBOOUTCSH B OKHE MaHenu AMarHOCTUKM Yrpaensiiollen nporpamMmbl.

1.2.5.2. Pa6oTta rasoBoro 6noka B aBapMMHbLIX CUTyaUMUAX

ABapuiiHoe rawieHve nriaMeHu ropernku NpoBOAUTCA NMpU NageHun gaBneHnsa BO3ayxa,
3aKMCK a30Ta UNK aueTurieHa HKe MUHUManNbHO JOMYCTUMbIX 3HAaYEeHUI, NPU «CpbiBE»
doakena ropenku, a Takke Npu OTCYTCTBUM BOAbl B ruapo3atBope. Bce aBapuiiHble
CUTyauuMn raweHusi nnamMeHn COMpOBOXOAKTCA COOTBETCTBYIOLWMMU COOBLLEHNAMMN
Ha 9KpaHe MOHWUTOpA.

Mnams nponaH — Bo3ayXx. OcCyWecTBASETCA KOHTPOSfb Hanuvyusi Bo3dyxa AaTyMKOM
nasnenua PO2. lNpwn nageHun gasneHns B Marnctpany Huke 3,2 atM NPOUCXOOuT
raweHue nnameHu , knanaH K3 3akpbiBaeTcs, K8, K9 oTkpbiBatOTCS, B KaMepy CMeLLeHUs
nogaértca Bo3ayx u3 pecusepa PC.

Mnams auetTuneH — Bo3ayx. OcCyLLEeCTBNSAETCA KOHTPOMb HanMyusa Bo3gyxa AaTvymMKoM
nasnenns P02 wn auetuneHa patyukom pasnedna PO1. [NMpu nageHun paeBneHus
B MarucTpanu Bosgyxa Huke 3,2 aTM UK B Maructpanu aueturneHa Hwxke 1,2 atm
npoMcxoguT raweHue nnameHn, knanaH K4 3akpbiBaetcs, K8, K9 oTkpbiBatoTCA,
nogaértca Bo3ayx u3 pecusepa PC.

lNMnamsi aueTuneH — 3akMcb a3oTa. OCyLeCcTBNAETCS KOHTPOb HaANM4us 3akMcu asoTta
aatymkom aasnenust P02 v auetuneHa patumkom pgasnenuss PO1. MNpu nageHuun
AaBreHns B MarucTpann 3akucu asota Hwke 3,2aTM Unn B Maructpanu aueTtuneHa
Hxe 1,2 aTM NPOMCXOAUT MepeKnoYeHne marmctpanu okucnutenen (knanaH K2) Ha
BO34yX M raweHue nnameHu, knanaHa K8, K9 oTkpbiBaloTCcA, B Kamepy CMeLleHus
nogaétca Bo3nyx uns pecmeepa PC. [Npu oTcyTCTBUN AaBNEHUs B BO3AYLIHOW Marnctpanm
raweHue nrameHu npomsBoauTcs 06e3 NepekntovYeHUs OKUCIUTENEN.

Mpu nageHun ypoBHA BOAbl B rMapo3aTBoOpe HWKe JONYCTUMOro npeaena npovcxoguT
raleHve nrameHu B COOTBETCTBUWM C NPOrpamMmmon BblIOpaHHOW ra3oBOW CMECW.

38



NKH>K.91.000.000 P3

Mpn «cpbiBe» hbakena ropernkv Mo curHany gatyvka nnamMeHu NpoucxoauT rawleHve
niamMeHn B COOTBETCTBMM C MPOrpamMmMon BblOpaHHOW rasoBOW CMeECW.

1.2.5.3. YcTtponcteo u pabora rugposarBopa

NO3BOMSIET UCKMIOYUTL YpaBHMUBAHWE AaBMEHU OKpyXatowen cpeabl un
BHYTPEHHEN MOMOCTU KaMepbl cMelleHus. [loBbileHHOe [aBreHve rasoB B Kamepe
CMeLLEeHNS YMeHbLUaeT BEPOSATHOCTb «MNPOCKOKa» MNflaMeHU BO BHYTPEHHIOK MOMOCTb
ropenkn un obecneunBaeT cTabunbHoe ropeHve dakena ropenku. O6wwmn BUA
rmgposarsopa nokasaH Ha pwuc. 21.

4
3
2
5 1
Puc. 21. F'mapo3aTtBop
1. Kopnyc rugposartBopa;
2. Pas3bém nogknoyveHns rmgposaTtBopa;
3. CoeauHUTENbHbIA LUMAHT;
4. lWTtyuep BXOOHOro LWNaHra;
5. CnunBHOM wWNaHr.

B kopnyce 1 puc. 21 Haxogutcsa 6GECKOHTaKTHbIM AaTyuK, KOTOPbIN BbIAET curHan
npu OTCYTCTBUM WIN CHWXKXEHUWN YPOBHS >XUAKOCTWU, COCTOSIHME [aTyuKa BbIBOAUTCSH
nporpaMmmon ynpaeneHna Ha akpaH MoHuTopa [1K. [pu nonbITke NPOM3BECTU MOOXKUT
nnameHn 6e3 XnOKOCTU B rMApo3aTBoOpe BbIBOAUTCA Npeynpexaatoliee coobLueHue.
CoeguHUTENbHBIM WNAHM rmapo3aTBopa noakrnyaeTca K BbiBogy 9 puc. 4 criMBHoM
TpybkM Kamepbl CMelleHus npu nomowm wryuepa 4 puc.21. CnuBHOW wnaHr 5
rmgposaTBopa nomMeLwiaeTcs B MOMUITUNEHOBYHO EMKOCTb.
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1.2.6. ANEKTPOHHbIA BNOK

npegHasHa4yeH Ans ynpaefeHUa U cornacoBaHus paboTbl BCEX
9NEKTPOHHBLIX Y3M0B W 3NIEMEHTOB CMEKTpoMeTpa, a Takke ana obecneyeHus
B3anmodenctems npubopa C nepcoHaribHbIM KOMMbIOTEPOM. JNEKTPOHHas cxema
BbIMOSIHEHA Ha NeYaTHOW nnarte, pacrnonoXeHHon B 6noke 4 puc. 2 kopnyca npubopa.
B aTtom e 6roke HaxoguTCA CXema 3MeKTponuTaHusa CcrnekTpomMeTpa.

CTpyKTypHasi cxeMa 3NeKTPOHHOro Grioka npuBedeHa Ha pwuc. 22.

Cxema
COIIac OBAHHHA
DOTONPHEMHHRK
BXOOHOI O
CHIHaJIa
\
USB ILaata CHHX pOHHBIH
BXOI HHTep P ekica - ()i 815 y)]
A
\ ] L J
vn;:::;lnﬂ ILnata Cxema TnaBHBIH
R — “O?;Ea:::::ﬂw YIOpAaBJeHHs MHE] 0- ATITIT
yeTpolicTBaM | ! poe por JaMOAaMH mpoueccop
A A A A A
\ \ A \
A A
\
OcHOBHOIi baox Cxeva Cxema
> ITuTanusa Yoparienns
baok < - YoparaHus
CrekTp A1LHBIX Tazoeon 60xos TP
IHTAHHSA Jlamn ABTOM aTHKOH HOEOM

Puc. 22. CTpyKTypHas cxema 3J1eKTpOHHOro OGroka

Cxema npubopa npencraBnaer cobon MHOronpoLECCOPHYHD CUCTEMY, CBSI3@HHYHO
e4NHON LWNHOW AaHHbIX. OCHOBY 3MEKTPOHHOro 6rioka cocTtaBndeT nnaTta ynpasrieHus
(rmaBHOro Mmkponpoueccopa). [MaBHbIN MUKPONPOLECCOP OCYLLECTBIISAET ynpaBieHne
npeobpasoBaHneM BXOOHOro curHana, oopMMpOBaHME TOKOB CneKTpasribHbIX namn,
KOHTPOSIb COCTOSIHUS OATYMKOB W yMnpaBlieHME 3fIEMEHTaMyM ra30BOW aBTOMATMKU
npubopa, a Takke B3aUMOOEWNCTBME C MUKPOMpoLeccopamMum UCNOMHUTENbHbIX
YCTPOWCTB.

CeeT, nonaBwWMW Ha YyBCTBUTEMbHbLIN CrOW (OTONPUEMHMKA, NpeobpasyeTtca
B OMEKTPUYECKUA CUrHam, BeNUYMHa KOTOPOro perynupyetcsi CXeMOW COrfiacoBaHus
BXOOHOro curHana pwuc. 22. [lanee curHan noctynaeT Ha CUHXPOHHbIN PUNbTP, rae
nponcxoauTt unbTpaunsa BbICOKOYACTOTHLIX LWYMOB U pasderieHMe curHana rno TpéEm
kaHanam (JIMNK, D2 n ¢oH noctosiHHOW 3acBeTku). [locne 4yero, B COOTBETCTBUE
C CUHXpOMMMyNbCaMn MUKponpoLeccopa, NponcxoguTt npeobpasoBaHMe aHanNoroBoro
CurHana B UM(ppoBOM KOO, KOTOPbIN 4epe3 nnaty wuHTepgenca nepenaertcs
Ha ganbHenwy obpaboTKy B CUCTEMHbIN GROK KOMMbKOTEpPA.

[MuTaHme cnekTpanbHbIX TaMn NOCTPOEHO MO cxeme cTabunmnsatopa Toka, YTo No3BonsaeT
NnoslyuyMTb CBETOBOM MNOTOK 6e3 CylleCTBEHHOro gpenda MHTEHCUBHOCTU M3MyYeHUus.
BkntoyeHne namn JIMK n D2 CMHXPOHU3MPOBAHO MO BpPEMEHW.
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lMnata uHTepderica no3BonsaeT cornacosatb paboTy cnekTpomeTpa ¢ npuctaBkamm P,
BN n YBO (aBTOCamnnep), a Takke peanmsoBatb 06meH gaHHbiMu ¢ K.

CxeMa ynpaBrieHWsi rasoBOM aBTOMATMKOM MNO3BONSET MPOU3BOAUTb BKIOYEHME
3MNEeKTPOMAarHUTHbIX KranaHoB, OCYLLECTBATL KOHTPOSb COCTOSIHUS AaTYMKOB AaBleHus,
HanMuMa nrnaMeHn, ropenku W FOTOBHOCTW rMApo3aTBopa, a Takke YynpaBneHue
ABUraTenem perynstopa pacxoga roptoumx rasos.

OneKkTponuTaHne 3MNeKTPOHHbBIX CXEM OCYLLECTBIISAETCA OT MMMNYSbCHbIX BIIOKOB NUTaHUSA
HanpsbkeHnem 12 B 1 24 B nocTositHHOro Toka, 4To NO3BONSET UCNOMb3oBaTb NpMbop B
AvanasoHe nuTatoLwmx HanpsbkeHun ot 125 — 250 B. JlTamnbl ¢ NOSbIM KATO40M 3anuTaHbl
OT MMNynbCcHoro 6roka nutaxHus +700 B.

Obuwasa cxema coedVHEHW criekTpoMeTpa nokasaHa Ha puc. 23.

Mexanms > ILnaTta ynpanieHAs
nepememenns [ yop MoHoxpomaTtop
rop eJIKH Baok
THHT AR < DOTONPHEMHHK
JiaMI
baok -
ODOTERHra y y
Biaok ¥
razoBoi -
ABTOMATHKH [« -
I'mapozaTeop| -
IInara I
.| Harepdeiica
USE  |q »| JIammopas
* Typelb
av
PuabTp > Biok
IIeTanne »| nararEn - T'PI
220B
5
Baok [
ITarannn
12/24 B
Puc. 23. Obwasa cxema coeaAuMHEHUMW cneKTpomeTpa

1.2.7. bnok Pl

npegHasHayeH AOna  paclwuvpeHus BO3MOXHOCTeW npubopa  npu
NpoBEeAEHUN KONMMYECTBEHHOrO 3fIEMEHTHOrO aHammM3a Mo aTOMHbIM  CrnekTpam
NOrnoLeHns rmapuaoobpasyowmx aIEMEHTOB, TakMX, HanpMMep, Kak MbilbsK, CYypbMa,
ceneH, Tennyp, a Takke pTyTU. OCHOBHble oObnactm npumeHeHus 6rnoka [PI—
aHanMTUYEeCKNMA KOHTPONb OOBLEKTOB OKpyXarwlwen cpedbl (Bogbl, BO3gyxa, MNOYB),
aHanu3 nuweBblX NPOAYKTOB M MPOAOBOSIbCTBEHHOrO Cbipbs, MeAWUMHA, reonorus,
Hay4Hble MCCreaoBaHUS.

O6bwmn Bug 6noka Pl nokasaH Ha pwuc. 24.
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5
4
6
7 3
2
1
Puc. 24. Oo6wwun Bug 6noka NePr

1 - KBapueBas KioBeTa C AepxaTenem, 2 — peakTtop (cocya) Ans pacTBopa peareHTa
(BoccTtaHoBuTENL), 3 - peaktop (cocyn Ana npobbl), 4 - KOpNyc npucTaBku, 5 - pblyar
OGNOKMPOBKM MpUCTaBkW, 6 — HanpasnsawLwas, 7 - cocyq — BrarooTgenuTens.

Brok Pl BbINONHEH B BMae kopoba M3 meTanna, K HKHEN NaHenn KoToporo KpensaTcs
pe3bboBble AepxaTtenu peaktopa 3 (cocyaa ons npobel) puc.24, cocyaa ans pacresopa
peareHTa 2 u cocyaa — Bnarootgenutens 7. Cocyabl npeactaBnaoT cobon cTaHaapTHble
NpoBMpKM N3 NoNUNponueHa BMECTUMOCTbLIO 50 M, KpenneHne KOTOpPLIX B AepaTensax
OCYLLIECTBNSAETCA NpuU UX MNOBOPOTE MO 4acoBown cTpenke. Bnok nepemelwaerca no
Hanpaenswum 6 1 ukcmpyeTcs B ABYX NONOXKEHUAX C MOMOLLbIO pbldara 6r1O0KMPOBKM
5. Bbixog paboyen rasoBon CMecu M3 reHepatopa B KoBeTy 1 ocylecTtBndetrcs no
rmbkon rasoBon TpyOKe.

KioBeTa npegcrasnsaet cobon T-o6pasHyto TpybKy, BbIMOMHEHHYHO U3 KBApLEBOro CTekna
N 3aKpennéHHy B aepxaTtene. Ha puc. 25 nokasaH BapuvaHT yCTaHOBKM KiOBETbl B
pepxatene. KioBeta kpenutca C nomowblo npyxuH 1. [epxaTenb C KiOBETOM
yCTaHaBNMBaeTCA Ha ropenke, (UKCUMPYETCs B nNasax 2 M KPenutcs 3aXKUMHbIM
BUHTOM 3.
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Puc. 25. BapuaHT ycTaHOBKM KIHOBeTbl B AepXarerne

1.2.7.1. MpwuHumn pabotbl 6noka NPl

AHanusvpyembli pacTBOp BHOCAT B peaktop 3 npucTaBkMm puc. 24, roe ¢ HUM
Npon3BOANTCA NOCNefoBaTENbHOCTb Npoueayp, HanpaBfeHHbIX Ha NosTyYeHne neTyymx
dopM onpenendaemMoro XMMMYeCcKoro arnemMeHTa, a UMEHHO:

— npenBapuTenbHbIM NPOAYB pacTBOpa ra3oBOW CMECbK ANS yAaneHus netydmx
KOMMOHEHTOB pacTBOpa M 3anoSfiHEHUs1 reHepaTtopa paboven rasoBon CMECHIO;

— CMelUMBaHWEe C pacTBOPOM peareHTa [AOns MNpOoTEKaHWs XUMUYECKON peakuun
obpasoBaHunst neTyunx opm OnNpeaensiemMoro 3feMeHTa;

— oTaeneHve neTyynMx ¢opM MOCPeACTBOM MNpodyBa pacTBopa pabouyeit rasoBoin
CMEChI0.

lMoTok pabouyer razoBor cmecu ganee noctynaeT B KBApLIEBYHO KIOBETY, BbIMOSTHEHHYHO B
dopme TpyOKM M YCTAHOBMEHHYIO Ha roperiky atomusatopa aTtoMHO-abcopOLMOHHOIo
crnekTpomeTpa. YCrnosud, cosfalrolimecs BHYTPU KioBETbl (Temnepatypa W COCTaB
rasoBou cmecu) obecneynBaroT POpMMPOBaHNE NOTOKa aTOMHOro napa onpenensieMoro
aremMeHTa, n3MepeHue OMTUYECKOM MIOTHOCTU KOTOPOro Ha Pe30HAaHCHOW aTOMHOW
NIMHUKN OCYLLECTBASETCA CMEKTPOMETPOM.

BbluMcneHne KoHUEHTpauun aHanuM3Mpyemoro 3reMeHTa B pacTtBopax npob
BbIMOMHAETCA MO  rpagyvpoBOYMHOM  OYHKUMW, onpefensemMoM € MNOMOLLbHO
rpagynmpoBOYHbIX PacTBOPOB C 3afaHHOWM KOHLIEHTpauMen.

YnpaBneHne npucTaBkol ocyllecTBnsieTcss no komaHgam [1K 4yepes nporpammHoe
obecneyeHue.

1.2.7.2. Pa6orta npuctraBku Pl

MpuctaBka npegycmaTpuBaeT ABa OCHOBHbIX peXxuma paboThbl, OTNUYaLMXCS
cocTaBoM pabouyeln rasoBon CMecwu.

MepBbIt pabounii pexnm, B KOTOPOM paboyen rasoBoM CMECHLIO SIBNSETCHA CXKaTbin
BO34yX, WCMNOSb3yeTcAa MNpu  BbIMOSMIHEHUN  U3MEPEHU  COoAepXaHus  pTyTw,
a Takke AN OTXKura KBapLeBOW KOBETbl MPU MOArOTOBKE K U3MEPEHUsSM rMapuao-
06pasyoLmx 3NEMEHTOB.
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BTopon pabounn pexmm wucnonb3yeTcss Npu BbINOSIHEHUN M3MEPEHU COAepKaHUs
rmgpuaoobpasyowmnx aneMeHToB. Paboyel rasoBon CMeCcbio B 3TOM pexnme paboTbl
ABNSAETCA CKaTbI aproH C NPUMEChIO BO3AyXa.

Wccnegyemblini pacTBOp MOMELLAETCS B peakTtop W 3akpennsieTcs B pe3bboBOM
Aepxatene  Ha  kopnyce — npucTaBku.  [lpy  onpegeneHnnM  coaepkaHus
rMapnaoobpasyolmx SMeMeHTOB KBapLeBasi KioBETa pasorpeBaeTcsl MNiiaMeHeM
rOpesnku.

Mpwn onpepeneHnn pTyTU UCNoONb3yeTcs KioBeTa, MoABoAsiias Tpybka koTopoWn
nomeyeHa cumsorniom P. KsapueBbie KioBeTbI, NoABOASLLME TPYOKN KOTOPbIX NOMEYEHbI
cumBorioM M, vcnonb3ytoTcs Ans onpeaeneHns rmapuaoobpasyowmnx 3reMeHToB.

Pexnmbl paboThbl, a Takke perynmpoBka CKOPOCTU MOTOKa paboyen rasoBon cmecu
3agaloTcs no komaHgam K ¢ nomowbk  COOTBETCTBYHOLLEN MPOrpammbl.
Mpouenypa u3MepeHusa BkNOYaeT B cebsi HECKONbKO CTaaui:

12 ctapgus
— [lpegBaputenbHbIN NPOAYB UCCREeAyeMoro pactBopa paboden rasoBon CMECHHO.
22 ctaausa

— [osvpoBKa peareHTa M nepemelunBaHMe pacTBOPOB OCYLLECTBAAETCA CreayroLmnm
obpasowm:
B cocyn ona pactBopa peareHta nocTynaeT cxaTbli ra3 no rasoBon Tpyb6ke,
co3gaBas B HEM u3bbITO4HOe [faBneHwe. PactBop peareHTa nog LEWCTBUMEM
N36bITOYHOrO AaBfieHMst NOCTyNaeT No KanunnsipHon Tpybke B GapboTep peakTopa
(cocypa c uccnegyembiM pactBopom). [Monagas B peaktop, pacTBOp peareHTta
BblaaBnueaeTcs n3 bapboTtepa B nccnegyembii pactBop, a U30LITOK CXKaToro rasa
Npon3BOAMT NepemMelunBaHMe pacTBopa.

32 ctaguna

— 3apgepxka. Ha aTon ctagum pacTBopbl B cOCyax NPUCTaBKM HE NOABEPratoTCA KakuMm-
nmbo BHELWHMM Bo3gencTBuaM. B TeuyeHMe BpemeHu 3agepXku npoucxogsTt
HeobXxooMMble XMMUYECKME peakuMM B peakTope: pasfnoXeHue peareHTa,
obpasoBaHMe M YaCTU4HbIA BbIXOA W3 pacTBopa neTy4ynx dopMm onpeaensieMmoro
anemeHTa. B koHUEe BpeMeHV 3agepXXKu Mpou3BOOUTCA MNpUBELEHME K HYrNeBOMY
3HAYEHUK U3MEPAEMON CMEKTPOMETPOM BESIMYMHBLI  OMNTUYECKOW MIOTHOCTMW.

42 ctapus

— WamepeHue. Mo razoBon Tpybke B peakTop nogaéTcs NoTok paboyern rasoBon cMecu,
KOTOpbIN Npoxoast Yepes 6apboTep, NOrpyXEHHbIN B UCCNeayemMbli pacTBOp, BbIHOCUT
nety4ve opmbl ornpeaensieMoro areMeHTa cHavana B cocy — Brarootgenurens 1
panee no rasoBoMu TpybKe B KIOBETY, YCTaHOBIEHHYO
Ha ropenke crnekTpomeTpa.

Mpwn paboTe NpUCTaBkM B NepBOM paboyem pexume MOTOK BO3dyxa, NpoxoasaLlero
yepes KIOBETY COAEPXUT aTOMbl PTYTU, BbiAeNeHHble U3 1ccregyemoro pacrsopa.

Mpn paboTe reHepaTopa BO BTOPOM paboyeM pexume — B MOTOKE aproHa,
NpoxoasiLem Yepes KIoBeTy, CoaepXaTcs rasoobpasHble coeAnHEHNs Nccrnenyemoro
3nemMeHTa c aTomamm Bogopoaa (Monekynbl rmapuaos),
B pesynbTaTe pasfoXeHUsi KOTOPbIX, B pa3orpeTon nnamMeHeMm roperiku KioBeTe
o0pa3yloTca atoMbl OnMpeaensieMoro anemMeHTa.
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M3meHeHMe KOHUEHTpauuMm aToOMOB WUCCneayemMoro arfieMeHTa B KioBeTe
perucTpmpyeTcs aToMHO-abcopOUMOHHBIM CrekTpoMeTpoM B OpMe MUKOBOTO
WX WHTErpanbHOro 3HA4YeHusi OMNTMYECKOM MNIOTHOCTU 3a YCTaHOBIEHHOE
BPEMS U3MEPEHWSI.

1.2.7.3. TopsaAnoK MOAKMNIOYEHNA ra3oBbIX Marncrpanemn

MoaknunTb rasoByto MarmcTpanb « AproH» (naHenb rasoBbiX MarucTpanen 8 crtp.4),
K 6noKy noarotoBkM C MOMOLLLIO TPYOKKM, BXOAOSALEA B KOMIMIIEKT.

1.2.8. MIPOrPAMMHOE OBECMNEYEHUE

npeaHasHayeHo Ans BCECTOPOHHEN NOoALEPXKKU
paboTbl aToMHO - abcopbumoHHoro cnekTpomeTpa «KBaHT-2mMT» C [1K nytém
BbIMOSTHEHUS CNEAYHOLNX OCHOBHbIX (YHKLNNA:

— yNpaBfeHusi CNeKTpoOMeTPOM;
— MNOony4YyeHus B pearlbHOM BpeMeHM WHdOopMauunm O COCTOsIHUM npubopa;
— npuéma, obpaboTkn M XpaHEeHus pe3ynbTaToB U3MEPEHUN;

— hopmMnpoBaHMA MPOTOKOMOB WM BbIBOAA Pe3yNnbTaToB Ha nevathb.

HacTporika cnekTpomeTpa xapaktepuadyetca Habopom napameTpoB ANd NpoBedeHUs
namepeHunn. lNporpammHoe obecnedyeHne no3BOMSAET KOpPeKTMpoBaTb napameTpbl B
npouecce npoBeAeHUsT U3MEPEHUN, a Takke MNPOU3BOAUTbL PeOaKTUPOBAHME paHee
CO3[aHHbIX ycroBun aHanusa. 1O nossonseTt HabnwgaTb aHanUTUYeCcKUM curHan B
peanbHOM BpeMeHM B rpacdmyeckom u B umdpposom Buge. NO no3sonsieT ocywecTBmTb
KOHTPOSIb 3HAYeHWn MNapamMeTpoB YyCTaHaBMMBaeMbIX Mofb3oBaTenem [Ana BBoAa B
npubop ” npegynpexgaeT nonb3oBaTensa npyv NOMbiTkKe BBECTM aHANUTUYECKU
HeKoppeKTHble 3HavYeHna napameTpoB. 10O 6nokupyeT BBOA HELOMYCTUMbIX 3HAYEHUN,
KOTOpble MOryT MPUBECTM K MOBPEXOEHUIO CMNEKTpPOMETpa.

Mporpamma nopgepxvBaeT BCe HeobOXoaumble onepauumn, CBA3aHHbIe C MPUEMOM
n o0bpaboTKkoM AaHHbIX: — UMpoBYO (OUNBTPAUUIO  OaHHbIX, BblYUCEHUE
aHanuMTU4yecKoro curHana, noadbop KanuMbpOBOYHBLIX 3aBUCMMOCTEM MO MeTondy
HaUMEHbLUMX KBaOpaTOB, PacYE€T KOHUEHTpauunh, YTOYHEHWEe KannbpoBOYHOW
3aBMCUMOCTU MO OOHOMY CTaHAapTy, CTaTucTuyeckyto o06paboTky pesynbTaTos,
NoJsTly4YeHHbIX B Cepuu napansenbHbiX onpeaeneHuni.

PesynbTaThl paHee NpoBefEHHbIX U3MEPEHUI XpaHATCA B 6a3e AaHHbIX U BbIBOOAATCSA
B BMAE CBOAHOM Tabnuubl, Kaxkgasi 3anucb (CTPOKa) KOTOPOW COOTBETCTBYET OOHOMY
npoaHanumsanpoBaHHoMy obpasuy. M3 ceogHon Tabnuvubl MOXHO co3gaBaTb BbIOOPKK
pes3ynbTaToB MO COBOKYNMHOCTW ONpeaerieHHbIX NPU3HAKoB (3NeMeHT, AaTta n3aMmepeHns
N T.M.) U HA OCHOBE 3TUX BbIGOPOK POPMMPOBaTL M BbIBOAUTL HA NeYvaTb NPOTOKOSbI.

Mporpamma npegHasHadeHa gnga pabotbl ¢ onepauymoHHon cuctemon Windows , a eé
nonb3oBaTeNbCKUN MHTEpdENC noaaepXnsaeT cTaHAapTHbIE BO3MOXHOCTU, MPUHATLIE
ana Windows npunoxeHun.

C nporpammon noctaensieTcs PykoBOACTBO Nonb3oBaTens NnporpaMMHoro obecneyeHns
(Pr MNoO) na komnakt gucke CD, copepxallee noapobHoe onmvcaHwe nporpammbl Wt
pekoMeHOauun no eé MCNoNb30BaHUIO.
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NOPAAOK YCTAHOBKWU CMNEKTPOMETPA

TPEBOBAHUA K NMOMELLEHUIO

Mpnbop cnepyeT ycTaHaBNMBaTb B 3aKpPbITOM, OTansimuBaeMoMm, CyxoM, NpoBeT-
pnBaeMOM nMoOMeLlleHUU, BAaAnNM OT HarpeBaTesNlbHbIX YCTPOUCTB MU
MCTOYHUKOB pPe3KMX MOTOKOB Bo3fyxa (KOHOWULWOHEPbl, BEHTUNATOPSbI,
ABepn, oOpTOYKN).

MomelleHne, B KOTOPOM YCTaHOBMNEH Npubop, A0MKHO UMeTb Nollaab He MeHee
10 M2 1 06bEM He meHee 30 M® M3 pacyéTta Ha ogHO paboyee MecTo.

NomeweHne AOoOmMKHO ObiTb obOecnevyeHO  BbITAXXHOW  BEHTUNSAUMEW.
Hap ropenkon ycTaHaBnMBaeTCa MeTarnSIM4eckni 30HT, MOAKMIOYEHHBIN K cUCTEME
NPUHYOUTENBHOW BbITSXXHON BEHTUNALMKM C pacxodoM Bosgyxa 5 +10 mM3/MuH.
Pacnonoxenue 30HTa OTHOCUTENbHO crnekTpomeTpa nokasaHo
Ha puc.38. 30HT OOMKeH OblTb CHabXEH perynupyembiM LWMBepoMm.

MomeLlleHne cnegyeT BblbMpaTh, Mcxoas U3 TpeboBaHUA MUHMMANBHOMO YPOBHS
3anbINIEHHOCTU U 3aAbIMIEHHOCTM, TaK Kak B3BELUEHHbIe YacTuLbl Mbiv U AbiMa
BbI3bIBAOT TPYAHOKOHTPONMPYEMbIE HECENEKTUBHbIE MOMeXu, OOYCMNOBMEHHbIE
paccesiHneM cBeTa. Hanvuve nbinM B NOMELLEHMM MPUBOAUT CO BPEMEHEM
K YXYALUEHWIO NPONYCKaHUS U YBENTUYEHUIO pacCesiHUS ONTUYECKUMMN SNIEMEHTaMuU
npubopa. Mopoackas Nbinb ABMASETCS WUCTOMHMKOM 3arpsi3HEHWA Mpu aHanuse
TSOKEMbIX METannoB WU 3MEMEHTOB LLEMOYHON rpynmbl.

nOKprTMe nona, noToJsika, CTeH AOJMKHO COOTBETCTBOBATb TpGGOBaHI/IFIM TEXHO-
NOrn4YecKon rUrmMeHbl M He HakannmMeaTb Mblfib U Bnary.

Bosgyx B MOMeLLEHUN He AO0SKeH coaepXaTb Nnapbl XMMUYECKU aKTUBHbIX
BewectB (OCOBEHHO CONMSAHOM W CEPHOM  KUCMOT) M OpraHUYecKux
pacTBopuTenen B KONUYECTBaX, MPEBbLILAKLWMNX YCTAHOBMNEHHbIE CaHUTapHbIE
HOPMBbI.

He cnepgyet pacnonaraTb cnekTpoMeTp BOGMM3n obopynoBaHusi, SIBRSIOLLErocs
MCTOYHMKOM BUOBpaLUM U 3NEKTPOMArHUTHbIX MOMEX.

XKenaTtenbHo ycTaHaBnMBaTb CNEKTPOMETP B MOMELLEHUW, rae pacrnonaraeTcs
paboyee MECTO XMMWKA—aHanuMTMKa, OCHALLEHHOE pPaKOBMHOW W KaHanmsa-
LUMOHHbBIM CIIMBOM.

OPrAHU3ALUNA PABOYEIO MECTA

YcTaHoBKa CneKkTpoMeTpa gOoJPKHa Npon3BoOnUTbCA Ha CTOoNne, UMerLlem )KéCTKyFO
KOHCTPYKUUIO.

MuHUManbHble pasmMepbl CTOMELHULbI 1200 x 730 mm
Bbicota Hag ypoBHem nona 700 x 800 mm

CTon co cnekTpoMeTpoM AOSmKeH pacnonaratbca Ha pacctosiHum 400 + 600 mm
OT CTeHbl Ana obecneyeHus TEXHMYECKOro OOCnyXuBaHUS, NPOKNagKU TEeXHO-
NOrnYecknx marmcTpanen un pemoHTa obopyaoBaHUS.
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2.2.3. lMepcoHanbHbI KOMMNblOTEP yaoOHee pacnonoXxuTb CnpaBa OT CMEKTPOMETPa,
Ha OTOenbHOM cTone puc. 26.

BHUMAHUE! 3anpewaeTca pacnonaratb CIIMBHYH €MKOCTb B 3aKpbITbIX
o6bémax (Hanpumep, B flWMKe cTona), ANA MUCKIOYEeHUNA
BO3MOXHOCTU CKOMMEHUS B3PbIBOONACHbLIX KOMMOHEHTOB
roproynx cmecen Npu OTCYyTCTBMM BOAbl B ruaposaTtsope.

2.2.4. Ha pacctoaHun He 6Gonee 1M oOT npubopa LOSMKHbI OblTb YCTAHOBMEHDI:

— 2 —3 po3eTkn C 3a3eMNALWMMN KOHTaKTaMn, NOAKMIOYEHHbIE K 3NTIEKTPUYECKON
ceTn ogHodasHoro nepemeHHoro Ttoka (220 B, 50 'y) 3asemnsaolime KOHTAKTbI
PO3eTOK AOSMKHbI ObiTb BbIBEAEHbI HA KOHTYP 3a3eMIIEHNS.

BHUMAHMWE! MoaknioyeHne 3a3eMnsiOLWEro KOHTaKTa Ha HynNeBowu NpoBopa
He AonyckKaeTcs.

2.2.5. K dase, nutatowen cnekrpomeTp u lNK, He AomkHbI BbITb NOAKMOYEHBI MOLLHbIE
noTpebuTenn — HacoCbl, KOMMPECCcopPbl, ANeKTpoaBuraTesniv, MoLHble MyenbHble
N NpoYne neyvnm, CBapouYHble annapaTbl U T.n.

008\ - 0001

Puc. 26. BapuaHT opraHusaumm pabouero mecrta
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OPIrAHU3ALUA TA3OCHABXEHUA

K paboyemy mecTy AOMmKHbI ObITb NOABEAEHBI CXaTble ra3bl, HE0OXOANMOe YMCNOo
KOTOPbIX OnpefensieTcss MCMNofb3yeMbIM TUMOM MNflaMeHMN.

Ana yBenuyeHus pecypca paboTbl CNeKTpoMeTpa, CHWKeHus TpeboBaHuK
K TEeXHWYEeCKMM XapakTepucTUKam CkKaTblX ra3oB W rasoBbiX Marucrpanen
pekoMeHayeTCss Npu  JKchnyaTauum  CnekTpomeTpa UCnonb3oBaTb 6Ok
nogrotoBku rasos (BIIN). BapuaHTt Bl (nocTaBnsaeTca otaenbHO) BbIbMpaeTcs
B 3aBMCUMOCTW OT UCMOSIb3yeMbIX CxXaTbIX ra3os. [Ans pasmewenums bl gomkHo
ObiITb  NpegycMOTPEHO MecTo Ha cTeHe C  pasmepamu 600 x 600 mm,
Ha paccTosHuM 1+2 M. OT cnekTpomeTpa 1 Ha BbicoTe 1+1,8 M. BapunaHTtbl 6nokos
NOLroTOBKM rasoB MnokasaHbl Ha puc. 27 + 29.

BHUMAHUWE! Bce ucnonb3yemble B O5loke NOArotoBke ra3oB MaHOMeETpbI

aBnaTcA UHANKATOPHLIMU U rocyfapcTBEHHOW NOBepKe He
noanexar.

2.3.2. bannoHbl CO cCXaTbiMM rasamMm [LOSKHbl OblTb YCTAHOBMEHbl B OTAENIbHOM

HepaboyeM NoMeLLeHMn Unu 3a npegenamMmm 30aHus B 3aKpbITbIX METaNIMYeCcKNx
wkadax ¢ cobrogernem «MPABUT MPOMBbIWITEHHOM BE3OMACHOCTU
nPK  MNCMOJIb3OBAHNN  OBOPYLOBAHUA, PABOTAKOWEO Moa
N3BbITOYHbIM OABJIEHUMEM" cornacHo npukasdy PoctexHagsopa Ne 536 ot
15.12.2020.
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Puc. 27. Bnok noaroToBKU rasoB yHuBepcalnbHbIN
ANns NoAKnYeHUsA BceX BUAOB UCNOSb3yeMbiX ra3oB

BLIXOA BXOA
|| nPonak  sozayx

PSWIVAm Y ||

Puc. 28. bnok noaroTtoBKM rasoB nponaH — BO3ayXx
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BBIXOA BXOA siiba
AUETUNEH BO3AYX  BO3AYN

SSVOIVA@ &

Puc. 29. Bnok noaroToBKU rasoB aueTUSIeH - BO3AyX

BHUMAHUE!

2.3.3.

BannoHbl ¢ aueTUNEeHOM U CXWUXKEHHbIMU rasamm (3aKVICb a3oTa U nponaH-
6yTaHOBaﬂ CMer) AOJTXHbI yCTaHaBIMBaTbCA TOJIbKO B BepPTUKAJIbHOM
MOJNTOXEeHUMN.

3a npepenamu 30aHUMA U B He OTanfiuBaeMbiX NMOMELLEHUAX A0NyCKaeTcA
yCTaHaBNUBaTb TONbKO aueTUIIeHOBbIe 6annoHbl UM 6annoHbl ¢ NpPonaH-
OyTaHOBOM CMECbH, CHabXeHHble BEHTUSIbHbIM 3anOpPHbIM YCTPOMCTBOM
n 6GanoHHbIM peayktopom Tuna «bBIlMO 5-4».

NMponaHoBbLle 6anfoHbl C BEHTUNbHbLIM 3anoOpPHbIM YCTPOMCTBOM MU
peayktopom Tuna «bBIlO 5-4» ponyckaeTtcA wucnonb3oBaTb TONbKO
COBMEeCTHO C Onokom noarotoBku rasoB (Hanpumep, «bBII MB» wnu
«BIlr 5M»), yctaHOBNEeHHOM PpPAAOM CO CMNEKTPOMETPOM U WMeELeM
B CBOEM coCTaBe peayKkTop, MNOHWXaKLWUA AaBrieHue npornaHa
ao 0,002 + 0,004 MMNa.

KomnpeccopHasi ycTaHOBKa Afi1 MOMyYeHUst CXKaToro Bo3dyxa LOfkHa ObiTb
pacrnofoXxeHa Ha pacCcTosHUM He MeHee 5M oT npubopa. [llpn aTOM
KOMMPECCOPHYID YCTaHOBKY, SBMSAIOLLYIOCA MCTOYHUMKOM LWyMa u Bubpauuin,
XenatenbHO pa3mMecTuUTb B OTAENbHOM nomMeleHun. KomnpeccopHas ycTtaHoBKa
JOIMKHa MMEeTb B CBOEM COCTaBe pecuBep BMECTUMOCTblO He MeHee 20n. u
perynmpyembiv ra3oBbln peaykTop. MakcumarnbHas Npon3BoAUMTENBbHOCTb AOMKHA
O6biITb He MeHee 105 n/MUH, NPOM3BOAUTENBHOCTL MpPU NPOTUBOAABMEHUMM B
pecuBepe 0,6 MlMNa pomkHa OblTb HE MeHee 45 n/MUH.

[onyckaeTcsa wucnonb3oBaHMe CXaToro BO34yXa KOMMPECCOPHbIX CTaHUuMK
C paBneHuem Ha Bbixoge 0,45+0,6 MlMa. lMpu 3TOM Ha BbIXOAE BO3AYLUHOW
Maructpanu nepen CrnekTpoMeTpoM LOMKHbl OblTb YCTAHOBMEHbI 3anopHOe
YCTPOWCTBO U pecuBep C YCTPOWCTBOM NS yAaneHus KoOHAeHcaTa U MacnsiHbIX
napos.
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2.3.4. Ha 6annoHax C rasamu OOSDKHbl OblTb YCTAHOBMEHbI UCNpPaBHbIE PEeayKTOpbI
OaBMneHNss C noBepeHHbIMU MaHoMeTpamu.

PeKomer,yeTc;l ncnonb3oBaHme creayrwmx ©annoHHbIX pPenyKTropoB:

Puc. 30.

Puc. 31. Pepyktop «BlNMO 5-4» — ona nponaHoBOro 6annoHa ¢ BEHTUJIbHbIM 3aMoOpPHbIM
YCTPOMCTBOM (MOXET MCMNOMb30BaTbCA TOMbKO C OMOKOM MNOArOTOBKM rasoB)

Puc. 32. Pepyktop «POACI-1-1,2» — ansa nponaHoBOro 6annoHa ¢ BeHTUNIbHbIM 3aNOPHbIM
YCTPOMCTBOM, €CnvM OH ucnonb3yetcA 6e3 6noka noAroToBKM ra3oB

Puc. 33. Pepyktop «POCI-2-1,2» — ona nponaHoBOro 6anfioHa ¢ KnanaHHbIM 3anopHbIM
YCTPONCTBOM (He gonycKaeTcs K MCNONIb30BaHUIO CO cnekTpomeTpoM «KBaHT-
2MTr);
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Pepnyktop «BKO-50-4» — ana aproHoBoro 6anmnoHa

Penyktop «P3A0-10-1» (63A0-4-4-1) — ana 6annoHa ¢ 3aKUCbK a3oTa

Kpome TOro Ha 6annoHax C 3akuUCbid as3oTa BO3MOXHO WCMOMb30BaHWE
peayktopa BKO-50-4, cHabxeHHOro cneumanbHbIM LWTYLLEPOM C NIEBOCTOPOHHEN
pe3bbon (FKHX 30.03.002 Bxogut B coctaB 3UI) u ycTtponctBOM  AnNs
nogorpeBa koprnyca pegyktopa puc. 37.

[lonyckaeTcs WCMNOMb30BaHME aHanornyHbiXx peaykToOpoB MMMOPTHOrO
npousBoACTBaA.

CxaTble rasbl, Wucnonb3yemMble B paboTe chnekTpomeTpa, [AOSMKHbI
COOTBETCTBOBATb CrefylowmnM TEXHUYECKUM XapaKTepUCTUKaM:

— AueTuneH pacTBopeHHbIN TexHndeckun mapkn A unn b no FOCT 5457-75
B cTanbHbIX 6annoHax, 40 n, TY 6-21-38-94 unn TY 1412-006-00204760-2005.
Mpn pabote ©6e3 6noka NOArOTOBKM ras3oB [OMYyCKaeTCs MpUMEHEHWe
aueTturneHa Tonbko mapkm A. HomuHanbHoe AaBneHve rasa B GannoHe
1,9 MMNa npn 20°C, octaTtouHOe AaBreHue, Npu KOTOPOM AonycKaeTcs
akcnnyaTauusi, He meHee 0,5 MMa;

— [MponaHn-6ytaHoBas cmecb [OCT 20448 — 2018 B cTanbHbIX 6annoHax
50n, 27n, 12n, 5n) ObLITOBOrO Ha3HAYEHUA ONA  CKMKEHHbIX
yrneBogopodHbix rasoB [OCT 15860 ¢ BeHTUSIbHbIM  3arnopHbIM
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YyCTPOUCTBOM. BO3MOXHO npuMeHeHue KOMMO3UTHbIX GannoHoB upMbl
Ragasco. HommHanbHoe paeneHue rasa B 6annoHe 1,1 MlMa npu 20°C;

— 3akucb azoTa (CKWXKeHHbIV ra3) B cTanbHblx 6annoHax, 10 n, MmeguumHckas
®CI 42-0604-6483-05, kog no kBanudpukaumoHHon cucteme BOJ(ATC)
NO1AX13. HomumHanbHoe gaeneHue rasa B 6annoHe 5,1 MlMa npu 20°C.
HonyckaeTcsa ncrnonb3oBaHue 3akucb aszota 5.0 no TY 2114-007-16424433-
2007 nam 1, 3akucb asota nuwesasa TY 2114-002-52025268-2012, 3akucb
asota TexHudeckaa TY 2114-001-52025268-2012;

— AproH razoob6pasHbIun, TexHn4eckun, sbicumi copt no FOCT 10157 nnu BY
(TY 6-21-12-94) B ctanbHbIx 6annoHax, 40 n, FTOCT 949-73. HomuHanbHoe
AaBneHve rasa B 6annoHe 15 MlMa npu 20°C, octaTto4yHoe gaBneHue, npu
KOTOpOM AonyckaeTtca akcnnyatauus 2 Mla.

— Cxartbin Bo3ayx Ha Bxoge Bl n yctaHOBKM AN ero nonyyvyeHus SOSMKHbI
yooBneTBopsaTe TpeboBaHuam n.2.3.4 paHHoro PykoBogctBa. Cxatbivi
BO3QyX Ha BXOAde B CMEKTpOMEeTp [AOS/MKEH COOTBETCTBOBaTb Kraccy
3arpsisHeHHocTn He Bbiwe 3 no FOCT 17433. ameHeHne [aBrneHust Ha
BXO4e B CMeKTpoMeTp B npouecce paboTbl He AOMmMKHO npeBbiwaTtbh +10%
OTHOCUTENIbHO YCTAHOBIIEHHOIO 3HAYEHUS.

MarucTpanu, no KOTopbIM CXaTble rasbl MOCTYMNalT K CNEKTPOMETPY, AOIMKHbI
YOOBMNETBOPAThL CNeAyloWwuM TEXHUYECKUM TpeboBaHMsAM:

[[@a3oBble Maructpanu, BbIXogswmMe 3a npegenbl MOMELWEHUs,, B KOTOPOM
YCTAHOBMEH CMEKTPOMETP, [MOO/KHbl ObiTb  BbINOSIHEHbI U3  CTasbHbIX
Hepxasewwmx Tpyd, unAM C MNOMOWbLIO  MONUNPONUIIEHOBON  TPyOKM,
NPOSIOXXEHHOW ANSA 3aWUTbl OT MEXAHNYECKUX N TENSTOBbLIX BO3AENCTBUIA BHYTPU
cTanbHbIX TPy Bonbliero guameTpa. [ns nogBoLKkM CXaToro Bo3gyxa Kpome
TOro MoryT ObiTb MCMNOMb30BaHbl PE3VMHOBLIE ra3oBble pykaBa knacca lll,
FOCT 9356-75, wnn TpybkM K13  OpyrMx MNOSIMMEPHbIX  Matepuarnos
C TEXHMYECKMMWU XapakKTEPUCTUKAMMW, pPaCCYMTAHHBIMW Ha MakKCUManbHOEe
paboyee paeneHne He meHee 2 Mlla.

BHyTpeHHUN gnameTp TpyO ONA NOABOAKM CXAToro Bo3gyxa OOMKeH ObiTb
He MeHee 7 MM, a ONSA NOABOLKM OpPYruMx rasoB 6+9 mm.

BHUMAHWE! B TpybonpoBoaax 3akMCu a3o0Ta, a TaKkKe Ha CTbIKax JINHUM,

2.3.7.

He AOOJMKHO ObITb cCrnefoB Macen UM CMasok;

B maructpanu aueTurneHa He AOMNycKaeTcss MCNOSib30BaHUe
3fIeMeHTOB U3 MeaHbIX (C coaepxaHuem meau 60% wn 6onee)
M cepebpsiHbIX CMNiaBOB.

MoakntoyeHne rasoBbiX MarmcTpanen K pegykropam ra3oBbix 6anfoHOB JOSMKHO
ObiTb  BbINOSIHEHO C  MOMOLWbID  rasoBbiX  pykaBoB  knacca i,
a ana roptoumx rasoB — knacca Il nnm |, TOCT 9356-75.

Ecnn B coctaB cnekTpomeTpa BXOAWUT reHepaTop PTYTHO - rmapuaHbin (MPI),
TO MOAKMKYEeHMe TreHepaTopa K pedykTtopy aproHosoro  6annoHa,
PaCnoSIOKEHHOIO B TOM € MOMELLEHNN, NPON3BOANTCA C MOMOLLbIO ra30BOro
KOMMMeKTa, BXOOSLEro B KOMMSEKT MOCTaBKW.
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lMopknoyeHne rasoBbix Maructpanen (kpome aproHosown) Kk BIIT BeinonHaeTcs
C nomoLubto rasoBbix pykasoB Il —9 -2, TOCT 9356-75. Ha KoHuax rasoBbIx
Maructpanen B 3TOM cCfnydae AOSMKHbl ObiTb NMGO YCTaHOBMEHbI LUTYLEpPDI
(anameTtp 10+12 MM) ons NOAKMOYEHUSA ra3oBbIX pyKaBoB, MO0 caMy KOHLUbI
mMarmctpanen OOfmKHbl ObiTb BbINOSHEHBI B BUAE YKa3aHHbIX ra3oBbiX PyKaBOB
AOCTaTOMHOM ANS MOAKITYEHUS ANUHBI.

LWTyuepbl Ha KOHUax rasoBblX MarucTpanen AOSMKHbl OblTb pPacnOnOXeHbl
Ha pacctosgHun 0,5+0,7 m. oT BxoaHbIx wTyuepos BII. TMMogknoverHne BT
K CMEeKTpOMETPY M K LTyLepaM rasoBbiX Maructpaneun, a Takke nogknoyeHue
cnektpomeTpa kK peayktopy PLCI nponaHoBoro 6annoHa (5n) BbinosiHseTcs
C nomoLlblo Habopa rasoBbix Tpybok, Bxoaswmx B coctaB BIl.

MogBoaka rasoB K cnektpomeTpy 6e3 wucnonb3oBaHust Bl BbInonHaeTcs
C nomMoLLbto rasosbix Tpybok TPU (TPE) 4x6 anuHon 1,5+2 M, nnn aHanornyHbIx
C TEMM Xe XapaKTepuUCTUKaMu, pacCYMTaHHbIMW Ha MakcumarbHoe pabouyee
AaesneHve He meHee 1 MMa. MNas3oBble marucTpanu B 3TOM Criydae LOSXKHb
3akaHumBaTbca BO6NM3n (0,5-1,0 M) OT npaBon 3agHEn CTEHKM CrnekTpoMeTpa
rasosbiMu pykasamu I11-9-2, [11-8-2, TOCT 9356-75. CoeaAnHeHNA ra3oBbIX TPYOOK
TPU (TPE) 4x6 c rasoBbIMU pykaBamm BbIMOSIHAETCS
¢ nomMoLbto nepexogHbix wryuepos KHXX 01.02.100 1 BUHTOBLIX XOMyTOB 1/2"
puc. 36.

Puc. 36. BuHTtoBble xomyTbl hupmbl NORMA

2.3.10.

2.3.11.

Bce rasoBble Maructpanu AOMMKHbl ObiTb O4YMLLEHbI MNPOAYBKOW CXaTblM
BO3AYXOM M OMNpeccoBaHbl. Maructpanu ropwoyMx rasoB, BbIxogsiluMe 3a
npenensl 3gaHus, npu paborte 6e3 Bl 4OMKHBLI ObITb OCHALLEHBI 3aNOPHbIMMU
YyCTPONCTBaMMU, PAcnosioXKEHHbIMM Ha paccTosiHumM 1+3 M OT chnekTpomeTpa.

BannoH c 3akucbio asoTa OOMMKEH HaxoAUTbCHA TOMbKO B BepTUKaNbHOM
nonoxeHun. MNpu pabote HeobxoaMmo nogorpeBaTb PeayKTop, YCTaHOBNEHHbIN
Ha aToM GannoHe, UM UCNonb3oBaTh CreunanbHbIi peaykTop C pagnaTtopoM.
Ana noporpeBa pedykTopa BO3MOXHO MCMOMb3oBaHWe ManorabapuTHOro
TennoBeHTUnaTopa mowHoctelo 1+2 kBT, puc. 37.

OTcytcTBME nogorpeBa npu AnUTenbHOM paboTe C  3akMcbio asoTa
crnocobcTByeT oO6Mep3aHM0 BbIXOAHOrO LWITyLepa peaykropa, 4To npuBoauT
K YXyOLIEHUIO CTEXMOMETPUM MIaMeHU WNN ero ralleHuto.
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Puc.37. [NoporpeB pepykropa npu paboTe € 3akMCbi a3oTa

2.3.12. lnanasoHbl pabouvx pAasreHun B rasosblx Maructpanax (Mla) nokasaHbl

B Tabnuue 5.

Tabnuua 5

a3

OdaBneHune
Ha Bxoge B BIIr

HaBneHune
Ha Bbixoge BIIr

HaBneHune

Ha Bxopge

B CMeKTpomeTp
npu pa6ote

6e3 BIIr
CxaTbln BO34yX 0,45+ 0,6 0,38 + 0,42, 0,38 + 0,55
AueTuren 0,14 + 0,18 0,14 + 0,18 0,14 + 0,18
[ Ipona - byrarosas 0,08 + 0,12 0,002 + 0,004 0,002 + 0,004
3aknch asota 0,5+ 0,6 0,40 + 0,42 0,40 + 0,45
AproH 0,30 + 0,45 0,30 + 0,45 0,30 + 0,45

B3anmHoe pacnonoxeHue aneMeHTOB CUCTEMbl ra3ocHabxeHns npubopa
N NOAKIOYEHNE K rasoBblM MarmcTpansm nokasaHo Ha puc. 38.
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YCTAHOBKA CIEKTPOMETPA HA PABOYEE MECTO

CnekTpomMeTp MOMECTUTb Ha pabounii CTon W, perynupyst BbICOTY HOXEK,
YCTaHOBUTb B YCTOMYMBOE TFOPU3OHTarNbHOE MOJIOXKEHME.

MpomnseecTtn cbopky rugposateopa. K BeiBogy 2 puc. 4 cnuBHon TpyOku Kamepsbl
CMEeLLUeHNa MPUKPYTUTb wWwTtyuep 4 puc. 21 BXOQHOro wWraHra rugposaTtBopa.
PacnonoxuTb rmapo3aTBop 3a KPOMKOM CTOMa 3a kopnycom npubopa. CnveHON
LUIaHr NOMEeCTUTb B EMKOCTb A4 CnvBa KoHAeHcaTta. Pasbém 2 rugposartBopa
NOOKITOYUTL K pasbemy 4 puc. 4. 3anonHUTb rmapo3aTBop BoLoW. [1Ns1 3TOro CHATL
ropenky M B BbIXOOHOE OTBEPCTME KaMepbl CMELUEHUA akKypaTHO BbIIUTb
100 + 200 MmN ANCTUNANPOBAHHOW BOAbI.

CMOHTUpOBaTb M NOAKMOYMTL K CNEKTPOMETpPY GrioK MOArOTOBKM ra3oB B COOT-
BEeTCTBME C pekoMeHgauusmun PykoBoactBa no akcnnyataumn. CoeanHUTb
BXOAHble WTyLepa 6rnoka ¢ pegykropamu COOTBETCTBYIOLLMX ra30BbIX 6anfoHoB.
CoenHNTb C NOMOLLBIO TPYOOK, BXOASLLMX B KOMMANEKT MOHTaXHbIX YacTen 6noka,
BbIXOAHbIE LWTyLlepa 6rioka NOAroTOBKM ra3oB C COOTBETCTBYHOLUMU BXOOHBIMU
wTyuepamu «npornaH», «aueTuneHy, «3aKkMcb  asoTav, «BO3OYyX»
N «aproH» MNaHenu nNOAKMNIYEeHUs ra3oBbiX Marucrtpanen 8 pwuc. 4.

YctaHoBUTbL nporpammHoe obecnedeHue Ha [1K.

Moagkntountb k cetn 220 B domnbtp — yanuuutens (Tnna «Piloty). MogkniounTb
ceTeBble Kabenu cnekTpomMeTpa, CMCTeMHOro 6roka NnepcoHanbHOro KOMMbTepa,
MOHUTOpPA W MNpuHTEpa K po3eTkam YASIMHUTENS.

MogkntounTe UMHTEpdencHbIn kabenb K cnekTpoMmeTpy pasbém 4 puc. 4
K cuctemHomy 6noky lNK pasbém USB.
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[1epCoHa/IbHbIL KOMILIIMED
brok nodeamobrku 2azob .
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Puc.38. Mpumep opraHmnsaumm paboyero mecrta
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3. UICNOJIb3OBAHUE MO HA3HAYEHUIO

3.1. SKCNNYATAUUOHHBLIE OrPAHUYEHUA

Mpn wucnonb3oBaHMM cnekTpomMeTpa Heobxoaumo obpawaTtb ocoboe BHUMaHWe
Ha NepeyvncrneHHble B JAHHOM MyHKTE TEXHUYECKME XapaKTepUCTUKW, HecobnopeHue
KOTOpPbIX HEQOMYCTMMO MO YCnoBuaM 6e30nacHOCTU, MO0 MOXET NPUBECTU K BbIXOQy
M3 CTPOS CMEeKTpOMEeTpa WUNN OTAENbHbIX €ro 4acTen.

3.1.1. OABJIEHUE FOPIOYUX FA30B WU IA30B - OKUCIIUTENEN

[JaBneHue Bo3ayxa B Marnctpanu Ha Bxoge B 6nok noarotosku rasos (BINIM) gomkHo
ObITb B gnanasoHe 0,4+ 0,6 Mla (4 + 6 aTtm). [laBneHne KOHTpONMPyeTca MaHOMETPOM
B BO3JyLUHOW MarucTpanu wnm Ha BbIXOAe W3 pecuBepa komnpeccopa. [dasneHue
ckaToro Bosayxa Ha Bbixofge Bl yctaHaBnMBaeTcs perynsatopom AaBneHUs «BO3OyX»
paBHbiM 0,4+0,02 MIa (4,0+0,2 aTtm).

Mpn paboTe ¢ nnameHeMm aueTuneH-3akucb a3oTa AaBrieHMe 3aKUcu a3oTa Ha Bxoae
B BIMNIN pgomkHo 6bITb B AnanasoHe 0,5-+0,6 MIMa (5,0 6,0 atm), KOHTponupyeTcs
MaHOMETPOM Maructpanu Ha ©OannoHHom peaykTtope. [aBneHwe 3akucu asoTa
Ha Bbixoge Bl ycTtaHaBnuBaeTcs perynstopoM AaBrieHUsl «3akUCb a3oTay paBHbIM
0,44+0,02 MINa (4,4+0,2 aTtm).

Mpn pabote ¢ nnameHem “aueTuneH — BO3ayx’ WM “aueTuneH — 3akucb asoTta’
naBrieHue auetuneHa B 6annoHe pomkHO ObiTb He mMeHee 0,5 MIMa (5 aTtm),
KOHTponupyeTcss MaHoMeTpom Ha 6GannoHe. [lpy 6onee HU3KMX OaBreHUsIX
3HAUYMTENbHOrO YPOBHA [OOCTUraeT COAEpXaHMe napoB aueToHa B aueTUneHe,
OKa3blBaOLLNX arpeCcCUBHOE BO3ENCTBME Ha (PUNbTP 1 SNEMEHTbLI ra30BON aBTOMATUKM.
Ha Bxoge B 610K NOAroToBKM ra3oB AaBneHune aueTurieHa OOMKHO ObiTb B Ananas3oHe
0,14-+0,18 Mla (1,4+1,8 aTm), KOHTPONMPYyETCA MaAaHOMETPOM Ha peayktope 6annoHa
unn Ha unbtpe auetuneHa BIT.

HaBneHue nponaHa Ha Bxoge B Bl He gomkHO npesbiwats 0,12 MIMa (1,2 atm).

Mpn pabote 6e3 Bl rasbl, nogaBaemble B CMNEKTPOMETP U PTYTHO — FMAPWAOHbIV
reHepaTop, He [JOfKHbl codepXaTb YacTuy, aspos3onen pasmepom 6Gonee 5 MKm.
M3ameHeHVe aaBneHuns Kaxagoro u3 rasoB B npouecce paboTbl He AOMKHO NpeBbIWaTh
+5% OTHOCUTENbHO YCTaHOBIIEHHONO HOMWHASIbHOIO 3HaYeHUs.

HoMUHanbHble 3Ha4YeHUs1 OaBreHUst ra3oB Ha BXOA4E B CMEKTPOMETP U PTYTHO —
rmapuaHbin reHepatop npu pabote 6e3 BT gomkHbI HaxoAuTbCA B AManas3oHe:

— aueTuneH 0,14-0,18 MNa  (1,4+1,8 aT™m.);
— nponaH 0,002+0,004 MINa (0,02+0,04 atm.);
— aproH 0,30-+-0,45 MMNa (3,0+4,5 atm.);
— 3aKucb a3oTa 0,45+0,55 MMNa (4,5+5,5 atm.);
— BO3QyX 0,38+0,55 MINa  (3,8+5,5 atm.).
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3.1.2. PEXUM PABOTbl ®OTOMPUEMHUKA

Pabounn pguanasoH ypoBHA curHanoB B kaHanax JINMK u D2 or 80 mo 120 %.
Mpn npeBblweHnn yucreHHoro 3HadveHuns 200 %  ynpasnswowas nporpaMmma
OCyLLleCTBNAET aBTOMaTUYeCKUin COPOC YCUIEeHUs curHana.

3.1.3. TOKU CNEKTPAJIbHbIX JIAMI

HdnanasoHbl pabounx 3HayveHun umnynbCHbIX TokoB JIMK Ha pasnuyHbie 3neMeHThI
npusegeHbl B npunoxeHnn PABOYNE NMAPAMETPbI U XAPAKTEPUCTUKU AAC
«KBAHT-2MT» «KBaHT-2M1». Heponyctumo npeBbliwaTb BEPXHKOK rpaHuLy
pabo4yero auana3oHa 6onee 4em Ha 30 %.

MMnNynbCHbIN TOK 4Yepe3 OenTepueByto flamny He aosbkeH npesbiwats 100 MA.
CobnogeHne orpaHMyeHM Ha TOKM  ChekTpanbHbIX  flaMn  KOHTpOnupyeTcs
KoMnblOTEPHOM Nporpammon (nogpobHee cm. PI1T0).

3.1.4. JKCIMNYATAUUA ATOMUIATOPA

He}J,OI'IyCTMM BBO4 Kakumx-rnmbo pacTtBopoB U XUAOKocten B pacnbiniTesib  npwu
OTCYTCTBUMN nNJ1aMeHM.

He cnegyet aonyckatb ropeHund niiaMmeHn 3akmcb asoTta/aueTuneH 6e3 nogaym XnoKocTu
B pacnbiintesib B Te4eHNe BpeMeEHU, npeBbillakoLero 5 MUHYT.

3.1.5. COCTAB PACTBOPOB, BBOAMUMbIX B ATOMU3ATOP

He ponyckaetca BBOAMTbL B MflamMs pacTBOpPbl HA OCHOBE XJOp- M hTopcoaepKaLlmx
opraHunyecknx pacteoputenen. CoaepkaHue B pacTBope Xrop- U (ptopcoaepaLmx
OpraHNYecKnx COeOVHEHUW, a TakKkKe XJIOPHOM W CEePHOWU KUCIIOTbl He OOJDKHO
npeBblwatb 5%. CopepxaHue ApyrMx KACNOT He AOMKHO npeBblwatb 20 %.
ObLlee cogepxaHue cornen MeTansfioB B pacTBOpPe He AOJIKHO npeBbiwatb 5 %.

BHUMAHWE! BeegeHue B nnams “aueTuneH / 3akucb asora”’ pacTBopa,
coAepallero XnopHy KUCIOTY B KOHLEHTpauum Bbiwe 5 %,
MOXeT NMPUMBECTU K B3pbIBY.

MpeBbileHne o6Llero cogepXaHus B pacTBOpe COfen MeTansfoB CBepX YKa3aHHOro
Bbille MNPUBOAUT K MOHMXEHUIO TemnepaTtypbl MMAamMeHW, BO3pPacTaHWUO MaTPUYHbIX
(XMMnyecknx) NOMex, YTO CYLLEeCTBEHHO yXyAllaeT aHanuMTU4eckne XapakKTepUCTUKM
cnekTpomeTpa.

Bo wusbexaHve noBpexaeHus QeTtanen pacnbivTens, He [JornyckaeTcs BBOAUTb
B aTOMM3aTOp pacTBOpbl, cogepkalume nnaBuKoByko KucnoTy. [pu BBOAE pacTBOpPOB,
COLEPXaLLUMX CEPHYH KUCIOTy, crniegyeT cobniogaTb KpamHIOK OCTOPOXHOCTb — MO
OKOHYaHuM paboTbl nepen BbIKNIOYEHUEM NNamMeHu Heobxooumo nponyckaTb Yepes
nnams NPOMbIBOYHbIN pacTBop nnm ANCTUNNNPOBAHHYO BOAY
B TeyeHne 10 MUHyT.

Bo wusbexaHne Bbixoga M3 CTPOA rmapo3aTBopa He AONyCKaeTcs WCMnofb3oBaHue
OopraHu4yeckux pactTeopuTernen (tTonyorn, 6eH3on).

Cnepyet nsberatb BBOAA B aTOMU3aTOpP PacTBOPOB, COAEpKaLLMX YacTULbl pa3Mepom
6onee 200 MKM 1 BOJIOKHA; HapyLleHWe 3TOM pekoMeHOauun rnpuseaeT K 3aCOpEeHUo
KaHana pacnbinutens un (Mnu) KanunnsapHon Tpyoku.
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3.1.6. NAPAMETPbl NPUTOYHO - BbITAXXHOU BEHTUNALUU

Pacxon Bo3gyxa B 30HTE BbITSXKHOW BEHTUNSALUKM, YCTAHOBMEHHOM Had TOpPEnKow,
He [JoJKeH npeBbiwath 15 m3/mMuH. Mpu 6onee BbICOKOM pacxode Bo3ayxa BO3MOXHbI
Oonblune KonebaHus nnamMeHu.

3.1.7. OJIMHA TA30BbIX KOMMYHUKALMA

[nuHa koMMyHuKaunin ot 6annoHOB C roproYMMN ra3amm 4O CreKTpoMeTpa He AOoShKHa
npeBbiwaTtb 20 +25 m.

3.1.8. KAYECTBO ALUETWUJIEHA

B paboTe cnektpomeTpa gormKeH ncnonb3oBaTbcs aueturneH mapku A no NOCT 5457-
75 BbICLLUEN KaTeropum kavyectsa unn Mapkm b Bbicllen kaTeropum kadectBa nepBoro
copta. (AueTuneH pacTBOPEHHbIMW W ra3oobpasHbli TEeXHUYECKUN. TexHuyeckue
yCcrnoBusi), NocTaBnsieMbld B CTanbHbiX 6annoHax ©Genoro useta (TY 6-21-32-78).
Mcnonb3oBaHue aueTtuneHa 6osiee HM3KOro KavyecTBa MOXET NPUBECTU K YXYALUEHUIO
MEeTPOSIOrMYECKMX XapakTepuUcTMk npubopa npu onpeneneHnn HEKOTOPbIX 3f1EMEHTOB,
NOBbILLEHHOMY 3arpsi3HEHUIO LENn ropenkn 1 npexagespeMeHHOMY BbIXOAY €€ 13 CTPOoS.

3.2. NOAroTOBKA CINEKTPOMETPA K UCIMOJIb3OBAHUIO

3.2.1. MEPbl BE3ONACHOCTU NP NOArOTOBKE K UCMNOJIb3OBAHUIO
N UCNOJIb3OBAHUN CIMNEKTPOMETPA

3.2.1.1. llomeuieHne, B KOTOPOM YCTaHaBIMBAETCS CMNEKTPOMETP, AOSMKHO MUMETb
nnowanb He meHee 10 M2, 06bEM He MeHee 30 M® U MPUTOYHO — BbITSKHYIO
BEHTUNAUMIO. Hag ropenkon OOrmkeH ObiTb YCTAHOBMEH BbITSXKHOW 30HT C Mpu-
HYOUTENbHON BbITSXKHOM BEHTUNAUMEN C  perynvpyemMbiM pacxo4oMm BO3dyxa
5+ 10 mM3/MuH.

MomelleHne OOMKHO Takke COOTBETCTBOBaTb TpeboBaHMAM  MOXapHOM
6esonacHocty no [OCT 12.1.004 un wmMeTb cpeacTBa MNOXapOTyLIEHUs
no NOCT 12.4.009-83.

3.2.1.2. Tlo cnocoby 3awmnTbl OT MNOPAXEHUA SNEKTPUYECKMM TOKOM CMEKTPOMETP
oTHocuTes k knaccy 01 no MNOCT 12.2.007.0-75.

OkcnnyaTauus cCnekTpoMeTpa AOShKHa MpouM3BOAUTLCA B COOTBETCTBUM C Tpebo-
BaHMaAMM “T1paBun TEXHUYECKOW 3KCMnyaTaumm 3NEeKTPOyCTaHOBOK noTpebutenen”,
n “NpaBun TexHukn 6e3onacHOCTU NpW 3KCnnyaTauMmM YyCTaHOBOK NoTpebutenen”,
ytBepxaéHHbix TOCOHEPIOHAL30OPOM, n FOCT 12.1.019-79.

— [pmnbop nogknoyaetca k posetke (EBPO) ¢ 3asemMnsowmm  KOHTaKTOM.
3asemnaolmMe KOHTaKTbl PO3ETOK [AOMMKHbl ObiTb BbIBEAEHbI HA KOHTYp
3a3eMrieHus.

BHUMAHUWE! HeponycTtumo ucnonb3oBaHue ANA 3a3eMsieHusi HyneBown dasbl
CeTn 3NeKTPONUTaHUSA.

3.21.3. lMomelleHns, ucnonb3dyemble AONA YCTAHOBKM  CMEKTpomeTpa MU
pasMelleHnss BannoHoB, a TakkKe rasoBble Maructpanu, LOSDKHbl OblTb NPUHATBI
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NnoXxapHOW UHcnekumen n 'ocropTexHag3opom B COOTBETCTBUM C NpaBunamMu NpuéMKm
00BLEKTOB CUCTEM ra3ocHabXeHus.

3.2.1.4. BannoHbl CO CXaTbiMX rasamu LOSKHbl ObITb YCTaHOBMEHbl B OTAENbHOM
HepaboyeM NOMeLLeHUN NN 3a npegenamu 34aHna B 3aKpbITbIX MeTanndeckux
Wwkadpax ¢ cobnogeHmem «lpasun yctponcTtea n 6e3onacHom akcnyaTauum cocygos,
paboTatowmx nog aasneHmem»l1b 03-576-03.

Mpn oGHapyXeHUN yTeuykn rasoB HeobXOAMMO MEepeKkpbiTb Mogadvy rasa B npuoop,
3aKpbiTb BEHTUNb Ha OannoHe, NPOBETPUTb MNOMELLEHME W NWWb Nocne 3Toro
NPUCTYNUTb K YCTPaHEHMUIO YTEYKM.

Mounck mecTa yTeuykun roptodero rasa criegyeT NpoBoAUTb NYTEM HAaHECEHUS MbIfbHOMO
pacTBopa Ha MecTa coeanHeHWi. 3anonHeHne rasoBo MarucTpanu npyu 3TOM pPeko-
MEHAYeTCs MPOBOAUTb CXKaTbIM BO3AYXOM.

He gonyckaeTcs ycTaHOBKa B ra3oBOM MarucTpanu aueTuneHa Kakux-nmbo areMeHToB,
BbIMONIHEHHbIX M3 CMMaBOB C coAepxaHnem mean u cepebpa, 4To 06ycnoBrneHo
BO3MOXHOCTbIO 06pa3oBaHMs B3pbIBOOMACHbIX aLeTUNeHnaos.

He ponyckaeTcs NpeBbilleHMs B MarucTpanu auetuneHa gasneHunsa 6onee 0,2 Mla
(2,0 aTm).

He JonyckaeTcAa NpucyTcTtBnAa mMmacesl nim cMa3ok B MeCTax CoeanHEeHNA Marmcrpanu
3aKNMCU a30Ta AOnAa npeagorBpalleHnd OonacHOCTU MX CaMOBOCIJ1IaMeHEeHUs.

3.2.1.5. Tvgpo3aTtBop npubopa A0MmMKEH ObiTb 3aMOfiHEH BOLOW.

BHUMAHWE! KaTeropuuiecku 3anpelwaeTc UcCnosb3oBaTb B KayecTBe
CITMBHOM EMKOCTM ANA rmapo3aTtBopa cocyabl U3 ctekna!

3.2.1.6. [loaroToBKy K BbIMOSIHEHUIO aHaNU3o0B crefyeT NpoBoAMTb C cobniogeHnem
TpeboBaHnn TexHWkn 6e3onacHOCTU npu paboTe C XMMUYECKMMWU peareHTamu,
OTHOCAWMMUCA K TpeTbeMy knaccy onacHoctu, no NOCT 12.1.007-75.

3.2.2. BHEWLHUA OCMOTP CMNEKTPOMETPA U OCMOTP PABOYEIO MECTA

MoaroToBKy K paboTe HauMHalT C BHELLHEro 0CMOTpa criekTpoMeTpa 1 pabodero mecra.
Mpu eHewHeM ocmompe criekKmpomMempa npPoeepsirom:
— OTCYTCTBME BHELUHMX OedEeKTOB B rasonoaBoasalnX NUHMSAX

— HanuymMe KOoHTakTa Mexay npvbopoM U LUMHOW 3a3eMieHus:;

— Hanuune JoctaToyHoro cBobogHoro ob6béma B MOMMITUINIEHOBOW KaHUCTPE
ana cbopa KoHOeHcaTa,

— [JocCTaTouHOEe [JaBneHue TropryYMx rasoB, a Takke 3akmcu asoTa
(Npn paboTte ¢ cooTBETCTBYOLWNM NnameHem) B 6annoHax (B COOTBETCTBUM
¢ TpebosaHuamu n.3.1.1);

— Hanuuue [O0CTAaTOYHOrO [aBfieHWs BO3AyXa B Maructpanu, BO34YLIHOM
GannoHe wny¥ pecvBepe KOMMPeccopa;

—  YMCTOTY CTOMMKA.
Mpu ocmompe paboye2o mMecma npoeepsirom:
— oTcyTcTBME BOMM3M npubopa NerkoBOCMNamMeHsIOLLIMXCA BELLECTB;

— oTcyTcTBUE BO6NM3M npnbopa MCTOYHMKOB CyLLECTBEHHbIX BUBpaLui;
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— COOTBETCTBME KNMMaTM4YeCcKUX YCroBuUi Ha pabodyem mecTe (Temnepatypbl
N BMaXHOCTU) paboynM YCrnoBuMsSIM 3KchiyaTauun CrnekTpoMmeTpa.

3.2.3. MOPAAOOK NOAIrOTOBKU CNEKTPOMETPA K PABOTE

Ans nodzomoeku cnekmpomempa k pabome Heob6xol0umo:

3.2.3.1. YcTaHOBWUTb TFOpEsiKy, COOTBETCTBYHOLLYO BblOpaHHOMY MeToAy aHanuaa
n TNy nnameHun. [locnegoBaTenbHOCTb YCTAHOBKM TOPENiKM  MNOKa3aHa

Ha pwuc. 39-41.

Puc. 39. YctaHOBUTb pYy4yKy 1 MexaHU3Ma KpenreHusi ropenku
napannenbHO OCU KamMepbl CMeLUEeHUS.
PacnonoxumTtb ropenky BbICTYNOM 2 B CTOPOHY PYUKM.

Puc. 40. OnycTuTb roperniky B 3aXuMm MexaHu3ma
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MoBepHYTb py4Ky MexaHuM3Ma KpenneHusi No 4acoBOMW cCTperike A0 ynopa

CHATHMe ropenky NnponssoanTcst B obpaTtHOM nopsiake.

Mpun ycTaHoBKe ropenku criegyeT obpallaTb BHUMaAHME Ha TO, YTOObI Lenun
ropenku He OblnM NEPEKPbITbl PYKOW, T.K. B 3TOM Crly4yae M3-3a MOBbILLIEHUS
AaBMneHMs1 B KaMepe MOXeT YMEHbLUMTbCS YPOBEHb BOoAbl B rMapo3aTBope.

Mpn paboTe c nnameHeMm «aueTuUneH — 3akucb a3oTay, BKINIOYUTbL MOAOrpes
peaoyktopa Ha GannoHe c 3akucbio asota n. 2.3.12.

OTKpbITb BEHTUNb BO3QYLUHOM MarucTpanu, BO34yLHOro 6annoHa, unu
BKNOUNTL KoMnpeccop. OTKpbITb BEHTUNN Ha BannoHe C ropoYMM rasom, CooT-
BETCTBYIOLLMM PEKOMEHOOBAHHOMY TUMy MNfiaMeHW, a NpU UCNOSib30BaHUM
nnameHu “aueTuneH - 3akucb a3ota” — BEHTUINb Ha 6annoHe ¢ 3aKMcbio as3oTa.

3apaTb (MpoBEpPUTL) C MOMOLLBIO PEQYKTOPOB, YCTAHOBMNEHHbIX Ha BannoHax,
HeobxoaMMble OaBneHus:

[na nponaHa 0,08 = 0,12 MIlMa (0,8 + 1,2 atm).
(npn ncnonb3oBaHun 6annoHa ¢ pegykropom Tuna bIMO 5-4 puc. 29);
Ons auetuneHa 0,14 - 0,18 MIlMa (1,4 +1,8 atm);
[na 3akmucu asoTa 0,5+ 0,6 MMNa (5,0 =+ 6,0 aT™m);

[MpokoHTponNupoBaTb AaBreHne aueTuneHa Ha maHomeTpe punbTpa BIT .

C nomowpblo PYKOATOK COOTBETCTBYIOLIMX perynsatopoB pasneHus Ha Brir
YyCTaHOBUTb Ha BbixoAde Onoka cnefywowme AOaBreHus rasos:

[na Bo3gyxa 0,4+0,02MlMa  (4,0£0,2atm)

Ana 3akvcn asota 0,45+0,02 MMNa (4,5+0,2 atm)

MpumeyaHue: [Ona npaBunbHOM paboTbl perynsatopoB gasneHusa B
MeXAay BXOAHbLIM (B Maructpansix) v BbIXoAHbIM (nocne
perynstopa) AaBneHMeM Bo3gyxa W 3aKucu asoTa
AOMKHa ObITb pasHuua He meHee 0,05 MIMa (0,5 atm).
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3.2.3.5. [pu paboTe ¢ ucnonb3oBaHMEM NpUCTaBoK (ycTponcTBa Bblbopa obpasua,
reHepatopa PTYTHO-TMAPUAHOMO UM 610Ka MNPOTOYHO - UHXKEKLMOHHOIO)
Npon3BecTM NOAroTOBKY K paboTe, cnefyss pekoMeHdauusim pyKOBOACTBaA
no aKcnnyaTauuMm Ha 3TM u3genus.

3.2.3.6. BkmounTtb kKoMmnbloTep n goxaartbes 3arpy3km OC Windows.

3.2.3.7. YcrtaHoBuTb namnbl. OTKPbITb KpbIWKY 65i0ka cnekTpanbHbiX famn 3 puc. 3.
MocnepoBaTenbHOCTL YCTAHOBKM famn nokasaHa Ha puc. 42 —43.

Puc. 42. CoBmecTUTb KN4 1 cnekTpanbHOM NamMnbl U BbleMKY 2 NaMnoBOW MaHenw.
BctaBuTb namny B naHenb

Puc. 43. YctaHoBUTbL namny B Typelb
M 3acdukcupoBaTb NPYXKUHHbIM AepxaTtenem namn 1
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3.2.3.8. YcrtaHOBUTbL OenTepueBylo namny.

BuHTHI
FOCTUPOBKU

Puc. 44. CHATb KpblwKy namnogepxartens. MNMogkniountb D2 kK namnoBou naHenw.
YctaHoBuTb namny B namnopgepxarefib U 3apMKCMpPOBaTb KPbILLKOW.

3.2.3.9.

MNocne

NMpumeyaHue:

Mpu pabote B AD pexumme crnekTpanbHbie namnbl
He MUCMonb3ylTCs

I'Ip0|/|33eCT|/| 3anyck KOMI'IblOTepHOI7I nporpamMmmbl B COOTBETCTBUM C pPeKO-

MeHaauuamMm

PMMo. BknioyeHne npubopa ocyuwiectensetca nmbo ¢

MOMOLLIbIO MpOrpaMMHoOro obecrneveHns N0 KOMaHgam KomnbtoTepa, NnMbo B
PYYHOM pexume npu Haxatum kHornku 13 puc. 3.

NMpumeyaHue:

sarpyskn 10O

UHpankatop KHonku 13 puc.3 npu nNOAKMIOYEHHOM
kabene USB curHanusumpyet 0 COCTOSIHUM BKITHOYEHUA
crnekTpomeTpa:

ecnM MWHAMKATOpP KHOMKUW Muraet ¢ 4actotom 1 pas
B cekyHAy — cnektpomeTtp noakntoyveH Kk [K, cBsA3b
C UHTepdenCcoOM cChnekTpomMeTpa yCTaHOBIIeHa, Hanps-
XXeHUe nUTaHMA He nocTynaer,

€CINM MHAUKATOpP KHOMKU FOPUT MOCTOAHHO — CMEKTpo-
meTp nogkniuveH K [IK, cBA3b ¢ wuHTepdencom
CMeKTpoMeTpa YyCTaHOBJI€Ha, CMEKTPOMETP NOAKMIYEH
K CeTU 3NEeKTPONUTaHUS.

npoBepuTtb COCTOAHME  CBA3U MeXxay  KOMMNbHTEpPOM

n cnektpoMmeTpoM. [Npn npaBuNbHOM NOAKMIOYEHUM HA MaHenu OUarHOCTUKU OaTyuk
coctosaHus «NMPUBOP» gomkeH ObiTb OKpaLleH 3enéxbiv LBeToM. [poBepuTb Ha akpaHe
KOMMblOTEPA B OKHE [OuarHOCTUKa MpaBUITbHOCTb YCTAHOBKW TUMa  FOPErkKu.
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3.3. NOPAAOOK PABOTbl HA CNEKTPOMETPE

Mopsigok paboTbl Ha CNeKkTpoMeTpe onpeaensaeTca CTPYKTYpoW NporpammMHOro
obecnevyeHns wn npegcrtasnser cobon BbINOMHEHME OMpeadenéHHonM nocneao-
BaTenbHOCTU OENCTBUN:

3arpyska napameTpoB W3MEPEHWUIN Ha UCCREeAYyEMbIA SNIEMEHT;

2. Hactpounka unn npoBepka HaCTPOMKK
ONTUYECKON CXembl Npubdopa;

3. llocTpoeHne unun yTouHeHue KannbpoBOYHOW KPWUBOW;
MpoBeaeHne M3MeEpPEeHUn Heus3BECTHbIX MNpoob;

O6paboTka M nevaTb pe3ynbTaTOB MU3MEPEHUs.

Mpumeyanne: [MoapobHoe onucaHue nporpamMHoOro obtbecne4vyeHus
npeacrtaBneHo B pykoBoacTBe nonb3oBatens [10.

PaccmoTpum nocnefoBaTenbHOCTb NPOBEAEHMS M3MEPEHUA Ha MpUMepe HaCTPOMKM
npubopa Ha Pb.

3.3.1. 3ATrPY3KA JIUCTA U3MEPEHWUNA

3.3.1.1. HaxaTtb KHONKy «JInCT namepeHun» naHesnm MHCTPYMeHTOB. [logsecTn Kypcop
K HY)XHOWN SIYENKE CTPOKM «IANEMEHT», ABaXAbl HaXaTb NMEBYIO KHOMKY MbILLN
WM OAWH pa3 npasylo, BblOpaTb 3AfIEMEHT U npenBapuTenbHO CO3haHHbIe
napamMmeTpbl UBMEPEHUN B OKHE «[lapameTpbl U kannbpoBkuy» puc. 45. HaxaTtb

KHOMKy «BblbpaTb». B OkHe «JIMCT namepeHun HaxaTb KHOMKy «3arpysutb
napameTpbi».

Bua Yaanute  Coxpawnts [potokon Mar.obpaborka | Monoxpomartop -
06pasiibi . ) Napaverpsi 1 xanmposis - | Anuna Bonkb!  Lens
3) ) Napaverpe 4 xanaspo B B = CNEKTP
190,00 - 0,50 -
- | Hoseie napamerpet Vsnenurs [ (I
O6paseut P ~|  AHanuTMyeckun meToR: Abcopbuus | @oTonpremHnk =
var
n :
Obpaseu2 Pa6ouas meroanka C3H8 Spmap Boikn
v Pabouas metoamKa C2H2 r 1
Tok AINK: 15 Typens =
> O6paseu3 Pabouan Kanu6poBKa Ll
®pd Tok [K: 10 1 e
i Yonenme: 45
Pt 2 Bokn 4 Pb -
Rb "
oHoXpoMaTOp:
Re e i 3 Bokn  +  As v
Rh Onuna Bonub: 217 um
| o Ry ¥
o S - > Winpra wenu: 0.50 mm 4 Bowcn Ho
sc + S
Se Nnama: 5 Boikn Pd
?m rasoBas cmech: Auemunen-Boaayx 6 Boikn Ag
sn Mapanerpei:  AB wenesan S |
sr 9
T LlononHuTensHbii OKMCIUTEND Boikn
i)
T x Ban
Te Hactpoiika % = OF
T W3mepennit Ha obHynenme: 1
b ||| rasosan cucrema =
Tm v !
| non.ox. 0 <2
| + Boibpatb = <o
& e NOJDKEYL
©Mpuop @ Boaayx @ MMaposateop @ Auetwnen  @[nams  [a3osas cveck: Aueminen/Bosayx
EERRRENERRRERERERRREREREEEREN ;

Puc. 45. Bbi6bop napameTpoB U3MEpeHUM
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B KBAHT-3 - o x
Basa ganroos Hactporin  Wpndr  Tpadmsecrnii scpan Oxa O nporpanme

& et wmepesni ,‘ 42 meTo wbposs pasess 5 || &) Mawens ynpasnenna ==
Bua Yaanute  CoxpaHute [poTokon —Mar.obpaboTka Mowoxpomatop -
[nuna gonkbi  lllens
06pa3ubl (3) Pb, Mr/n CNEKTP
217,00 ~ 0,50 ~
O6paseu2 - o] + [+
Obpaseu3 Typene -
1 Bobikn + Cu v
2 15 | + lpb -
3 Bbikn + As ~
4 Boikn + Cd ~
5 Boikn + Fe v
KoHuenTpaums Curvan 0OCKO,%
6 Boikn + Rb v
Toxk D2 =
4 + | ++
oo Typ A Ban
HACTPOIKA 1P L O
" 3arpyaurs
e [T — .
e Kon-80 iamepesisi wa obynenve: [1 & Asro [ =
Don.Ok. 0 L
& . = L NOPKEUL
©MNpubop @ Bosayx © Muaposateop  ® Auetunen @ [lnams  [a308as cvecs: Auerunen/Bosayx
n— COXPAHWUTb
——eeendRi RN RN RN,
N 5485
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o - ) w oo & e 12
{ . B NG 50002016

Puc. 46. Hactporka onTU4YeCKOMW CXeMbl

Ecnu yposeHb curHana namnel JIMNK meHee 20 %, B 3aknagke «PoTONPUEMHUK» NaHenu
yNpaBfeHusa yBENUYUTb 3HaAYeHWe YycuneHusa oTonpuémHmuka. [JobuTbca ypoBHSA
curHana namnbl JINK  (kénteit) 40+60%  puc. 46, ecnn 3HadYeHWe YyCuUIeHus
doTonpruémHuka donee 100, NpoBEeCTU KOCTUPOBKY Namrbl B py4HOM pexume n. 3.3.2.1.
Ansa npubopa «KBaHT-2M1» C MOMOLLIbIO BUHTOB HOCTUPOBKU namnogepxatensi CM. puc.
71.

3.3.2. HACTPOUKA ONTUYECKOWU CXEMbl NMPUBEOPA

. 3.3.2.1. Nposectu toctnposky JINMK. HacTtponka

%, KOcTnpoexa namnosoii Typenn =3l nonoxenus namnbl BO3MOXHa B
aBTOMaTUYECKOM M PYYHOM pPeXuMe.

| ’ Py4Hast oCTMPOBKa NPON3BOAMUTCS Yepes

= rMaBHOE MEHK Mporpammbl 3aknagka

‘ «HacTpoiikuy» > «HacTpoiika nonoxeHus
JINK», BO BCMIbIBAKOLWEM OKHe
. . «KOcTnpoBka namnoBom Typenuy» puc.47.
‘ m \ NameHsss  nonoxeHne  namnbl  C
', = 1 & MOMOLLIbO KHOMOK ynpasneHus,
‘ U ‘ - JobnTbCcsi MakCUManbHO BO3MOXHOro
' ' curHana B kaHane namnbl  JIMK
1600 15 (BENMYMHA cUrHana KOHTPONMpPyeTcs Mo
XKENTOMY CUrHamny WnM  4YMCroBOMY
3Ha4YeHU0 crpaBa B XENTOM MpPsSIMO-
YronbHUKE Ha MaHenuM [uarHOCTUKMK).
Mo 3aBepLUeHMM NpoLeaypbl CTUPOBKN
v Coxpanute nonoxeHuss  JINMK  HaxaTb  KHOMKY
«CoxpaHnTb.

no yMmon4aHumw
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Puc. 47. OkHo py4Hou toctupoBku JIMK

3.3.2.2. [lpoBecTu IOCTUPOBKY Aentepueson namnbl. ECrnn ypoBeHb curHana namnsl D2
meHee 20% B 3aknagke «Tok D2» yBennuuTb 3HayeHue Toka namnbl Do.
Hobutbcsa ypoBHA curHana namnbl D2 (6upto3oBbin) 40+60%.

MocrnepoBaTenbHO Bpalwas BWHTbl HCTUPOBKM puc.44, [obuTbCcs MakcumaribHO
BO3MOXHOro curHana B kaHane namnbl D2 (BenmMumMHa curHana KOHTponuMpyeTcs no
OGUPO30BOMY CUFHaIY UM YMCITIOBOMY 3HAYEHUIO cripaBa B G1PO30BOM NPSIMOYrofibHUKE
Ha naHenu ANarHoCTUKK).

B npouecce HOCTUPOBKM HEOOXOAUMMO KOHTPONMpPOBaTb MOJSIOXKEHMEe OCU ramMnbl
OTHOCUTESNbHO MJIOCKOCTENM OCHOBaHUSE WM OOKOBOW CTEHKM JflamMnoBoro 6Groka.
Mo 3aBepLLEHNM FOCTMPOBKM CrieayeT, OCTOPOXHO NepeMelLas namny BOoSb ONTUYECKON
ocu, nogoGpatb €€ onTMManbHOE MOMOXEeHWe, NP KOTOPOM BennYMHa GUpPO30BOro
CUrHana umeeT MakcMmarnbHoe 3HayeHue. Nocne aToro yToYHUTL NOSOXKEHME NaMrbl C
MOMOLLIbIO BUHTOB HCTUPOBKM.

3.3.2.3. T[lpoBecTu aBTONOLACTPOMKY ASIMHbI BOSTHbI MOHOXpOMAaTOpa, KOCTUPOBKY
namnbl 1 6anaHcMpoBKy curHanos. NogsecTu Kypcop K

- 9 T
KHOMKaM 1 NIeBON KHOMKOW MbILW BbIOpaTb HY>XHOE yp| A ||Ban
(akTMBHOE cocTosiHMe 0603HavYaeTCs 3eMEHbIM LBETOM). @@
Haxatb kHonky « HACTPOWUKAN».
Bun Ypanuts | Coxpanmtb  Mpotokon = Mat.o6paboTka Monoxponatop -
. ::?::I:bl 3) Pb, mr/n Ezaéi?;“?’e; ; o CnEkTP :

Obpaseu2 - - 4,5 ¥+ |[++
O6paszeu3 EVESTE -
Boikn + Cu v
15 + Pb -
As ~

Boikn + Cd ~

w s W ey =
@
4
g

Boikn + Fe ~
KoHueHTpaLns Curvan 0CKO,%
6 Boikn + Rb ~

Tox D2 -

-

Qworomn 7L %] >
34

T — T ——

Kon-80 namepennii wa obrynemme: || i Aero lasosas -

Hon.ok. 0 [T%

] L NOKEUL

@Npubop © Bosayx @ Mapo3aTeo) P ©Auetunen ®Mnama a3

COXPAHNUTL

0Bas cHech: Aueminer/Bo3ayx

[ 35050

SEEERRERRERRE RN -

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 60 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 165 190 195 200
K (0]

Puc. 48. ABTOoMaTuyeckasas NoACTpoOMKa ANMHbI BONTHbI MOHOXpOMaTopa, FOCTUPOBKMU
JINK n 6anaHCcMpOBKK CUTHaNOB.

Mpu Haxatum kHonkn «HACTPOMKA» NpoucxoauT aBToOMaTUyecKoe
BblpaBHuBaHue curHanos JIMNK n D2, a Takke nameHeHne ypoBHA 00 3HAYEHUS
100%. Bo3MOXHO npoBecTM OanaHCMPOBKY B PYYHOM peXUME, U3MEHSAS
BEMNNYMHY ycurneHma doTonpuémHmnka u toka namnsl D2 puc. 50.
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MpumeyaHue: T[poueaypbl HOCTUPOBKMA NamMnbl, NOACTPOUKU MOHO-
XpomaTtopa U 6anaHcMpoOBKMU CUrHaNnoB yrnpasnsowas
nporpamMma BbINOJIHAET aBTOMaTU4eCKU Npu Bbibope
napamMeTpoB  MU3MEpeHuUsl, ecnm  npousBeneHbl
COOTBETCTBYHOLYME HACTPOWUKW B 3aKragke rnaBHOro
MeHio «HacTtpouku» > «Hactponkn nporpammbi» puc.
49.

)

poiicn Tpagwuecwi skpan Mosepra Oxwa O nporpasisse

Mpocroe rﬁ Nuer 5 Mapamerpe:
B [ e |80

O 3]
Mowoxpomatop =
| @) Hacrpoa nporpasss X Anuua Bonkb  Wens ——
| 190,00 ~ 0,50 -~
OcHoBHBIE HACTPORKN
DoTonpremnnk -
B namnosas Typens = = Boikn | & | #+
4 Mexanusm nepemewienns ropenku Typens -
1 Boikn  + Fe v
ABTOMaTU4ECKAR NOACTPOAKaE:
[J anunb! BoHBI MOHOXDOMATOPA 2 Boin & Pb
[ nosuumn nannsi B Typenu
T bk 3 Bokn  +  As v
[ 6anancuposka curranos
4 Boikn ¢+ Hg v
ENporpes namn npu pabote c asTocamnnepom
5 Bokn  +  Pd v
[ Nporpes ra3oBoi ropenku Npu NOAXMre nnamenn
6 Boikn  +  Ag v
Tox D2 -
+ CoXpaHuTy. = oo I
Typ | &
A s
= ~ )| Fasosan cucrema =
&) Mimerms amsewocrnes = .
©Mpubop @ Bo3ayx @ Mmaposateop @ Auetwnen ® Mnams lasosas cMecs: Auetnen/Bosayx Aon.Ok. B 0 o
0 . NOPKED
0
75 80 85 80 95 100 105 110 115 120 125 130 135 140 145 150 15! 65 170 175 180 185 COXPAHUTH

Puc. 49. BkniouyeHue onuum aBTOMaTU4eCKOM NOACTPOMKMU

@kwant3

B s Fapolicn Dlpadr  Vpidueiand mipiss Noscpes Ot 10 npioriiais: -2 X
O (5| | |52 Menens ynpasnenun ===
| Bma Yaanus Monoxpomatop -

| Otpmue () L e

217,00 - 0,50

Obpaseut DoTONPHEMHNK -

Obpaseu2 B= = l 4,2 ‘ + |[++
O6pasew3 e -

1 Boikn + Cu v

N3MeHeHne BenuunH Toka D2 —m

. 3 - bIK + As ~

W yeuneHus oTonpuémHuka I

L2 5 Bbikn + Fe v

6 Boikn + Rb

Jox 02 z
=] o+ |+

3arpyauTs
AR
(mfe ms MaTogky

Ko 80 romepeni wa obmeme: [1 | Clasro Tasopan cuctema )
on.ok. | 0 L *
—— / ® NOMKED
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‘FERE

35 40 45 S50 6 60 65 70 75 80 85 G0 5 100 105 110 115 120 125 130 135 140 (45 150 155 160 165 170 175 180 185 190 195 200

2 9 8

9

Puc. 50. Pe3ynbTaT HacTPOWKU OMTUYECKOM CXEeMbl

69



NKH>K.91.000.000 P3

Pe3ynbTaToM HaCTPOMKU ONTUYECKOWN CXEMbI SIBNIAETCA paBEHCTBO CUIrHanoB
namn JIMK n D2 B npegenax rpaHuL, BblaeNeHHbIX 3eNéHbIM LiIBETOM B NaHenu
AnarHocTukm pmc. 50.

3.3.2.4. [lpoBepuTb TMONOXEHNE TOPESIKM OTHOCUTENBHO Jlyda B BepTUKaNlbHOW
NMOCKOCTH.

Puc. 51. lpoBepKka NONOXEHUA FOpPeriku
Nno HCTUPOBOYHOM KapTo4ke

PekomeHayemble 3HayeHUs BbICOTbl Jflyda OTHOCUTENbHO LEeneBOn ropenku ang
NPOnNaHoBOro nnameHn — 6+7 Mmm, LWeneBown ropenku Ass ninaMmeHn aueTuneH - Bo3gyx —
7+8 MM, TOpenkn pangd nnameHu aueTtuneHd/3akucb asota — 8+10mm u ans
umnuHapuyeckmx ropenok — 10+12 mm. 3Ty NpoBEPKY MOXHO NPOBECTU, NMNBO n3mepss
BbicoTy h nuHelkoli, nn6o C MOMOLLbIO HCTUPOBOYHOM KapTOYKM, BXOAsLLen
B komnnekt 3WUM; Ha kapToyke NpMBEAEHbl PEKOMEHOAUMU MO €€ MCMNOSb30BAHUIO
puc. 51.

[MonoxeHne ropesniku no BbICOTE perynmpyetcs MeXaHu3MOM nepeMeLLeHNs roperskm
C NOMOLWbID 3NeKTponpuesoda puc. 8.

h
%) %)
\ — /
. .

Puc. 52. YcTtaHOBKa ropernkuv OTHOCUTENIbHO fy4a no BbICOTe
3.3.2.5. [lpoBepuTb NOMOXeHne CBETOBOro fyda OTHOCUTESIbHO FOPENKM B FOPU3OH-
TanbHON MNNOCKOCTM (MOXHO BOCMONb30BaTbCA HOCTUPOBOYHON KapTOYKOW).

Ona wenesBon ropenkn B TrOPU3OHTaANbHOW MMIOCKOCTU Nydy [JOfKeH coBnagaTtb
CO wWenblo (B criyyae nponaHOBOW FOPEeNkn — C LeHTpanbHOW Lwernbto). YbeauTtbca
B OTCYTCTBUM NEpPeKOoca ropesiku OTHOCUTENBbHO nyya puc. 52, 53. lonoxeHne ropenku
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MO rOpM3OHTaNN perynupyeTcsl ¢ NOMOLLbIO PyYkM 1 MexaHu3ama nepemelleHus puc. 8.

Mpn oBHapyXeHUM OTKNOHEHUA TrOperniku OT MPaBWUIBHOrO MOSIOXEHUS MNPOBECTU
HeobXxoaMMyto KOppeKTMpoBKy (cmoTpeTb PI1M10).

Puc. 53.

Puc. 54

o o o ol
o o o o |
YcTaHOBKa ropenikM OTHOCUTENBLHO fiyvya MO FOPM3OHTanu

Yaanuts | C MNpoTokon  Mar.

Bua

06pazue! (3)

Pb, Mr/n
Obpaseu2

O6paseu3

KoruerTpaums Curnan
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Kon-a0 iamepenii ua oGkynenme

OCKO,%

3arpyauTs
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Mopxur nnameHun

3.3.2.6. logpxeyb nnams. B naHenu ynpaBneHus HaxaTb KHOMKY «[lompkeyb». Ha
3KpaHe OyayT oTobpakaTbCsl cTaaun 3axuraHus ropenku. Ecnn B teuexHne 10
CeKkyHp, nocne nogayun komanapl «ogxeyb» NOLKMra NnaMeHn He NPon3oLLIo,
nofaya ropryero rasa aBToMaTMyecku npekpalwiaeTcsi, Ha 3KpaH BbIBOAUTCH
coobuweHve «lMomxeyb nnama He yaanocb». B aTtom cnyvyae cnepyet
MOBTOPHO NoAaTb KOMaHAy Ha MOXW.

MpumeyaHwme:

Mocne 3aMeHbl 6annoHa ¢ roplYMM ra3om MarucTpanb

MOXeT ObITb YaCTU4YHO UMM MNONMHOCTbLIO 3anosfiHeHa
Bo3ayxoM. B 3Ttom cny4yae pgonyckaeTcsi npou3BecTwU
HECKOJSIbKO MOMbITOK NOMAXKWra nNamMeHu UMU CTpaBUTb
BO34yX M3 MarucTpanu C nomouwbi KHonkn «Copoc
3aknapka «Hactponkn» — «Hactpounku

MarucTpanm»:

nporpamMmmbi» - «I'Iapameprl noaxura niamMmeHun».
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B npouecce paboTbl ¢ ogHMM 6annoOHOM NOMSKMT NfiaMeHu OOSMKEH NMPOMCXOauTb
C NepBOM UMM BTOPOW MNOMbITKK.

MpyM HEBO3MOXHOCTU NPOU3BECTM MNOMKUAT MNaMeHU crnegyetr o0paTuTbCs
K pekomeHgauusam Tabnuubl HeucnpaBHOCTENM M cnocobam KX yCTpaHeHUs.

3.3.2.7. TlpoBecTtu npoueaypy OYUCTKU ropenku. [na atoro cnegyet npu ropsawem
nnamMeHn onycTUTb Kanunnsap B OOHOBLIN (MPOMbBIBOYHbIN) pacTBOP HE MeHee
YeM Ha 2—3 MUHYThI.

MpumeyaHwme:

OnTuManbHble pacxoabl ra3oB U ANUTENbLHOCTEN CTaaun
NnoAroToBKU FOPEenkKu Npu nogxuvre nnameHu (tabnuua 6)
3agaHbl B nporpaMme No yMOJYaHuUIo.

3HayeHua pacxonoB rasoB Ha 3tane «Crtabunusauusar
ABNAITCA OPUEHTUPOBOYHLIMU (Ha4vanbHbIMU), YTOY-
HAIOTCA WU 3anosfiHAKTCA NO pe3yfibTataM U3MepeHus
CUArHana nornoLweHns CTaHZapTHbIX PacTBOPOB.

Tabnuya 6
Tun nnameHun
MponaH — Bo3ayx | AueTuneH — BO3QyX AuetuneH —
P y y 3aKUCb asoTa
Pacxon Onutenb- | Pacxop Onutenb- | Pacxop Onutens-
rasa HOCTb, C |rasa HOCTb, C |rasa HOCTb, C
Momxur 40 + 60 10 15+ 20 10 15+ 20 10
OTxur 80 10 20 + 25 10 20 + 25 10
MepekntoyeHue B B N 50 = 60 B
okucnurtens
Crabunusauus 40 + 65 10 15+ 22 10 50 +70 10
MpumeyaHue: Tlpu HeobxoaumocTu B MnapameTpax WU3MepeHus
yKasbiBaeTca onuus pacxon rasa - okucnurens
«[JononHuTenbHbIN OKUCIIUTENbY.
NMpun co3paHMM HOBbLIX NMapamMeTpoB U3MepeHuss Ansa
paboTtbl B pexume IPl, rae nnama ucnonb3yetca Ans
nporpesa KBapueBOW KHOBEeThbI, ycTaHaBnmMBaeTcA
NOBbIWEHHbIA pacxopn rasa — oKMcnuTensa Ans niameHu
nponaH — BO3AyX.
MoBbIWeHHbLIM pacxon Bo3gyxa WM roproyero rasa
MCNONb3yeTCA TaKXe ANl CHWXEHUS YyBCTBUTENbHOCTHU
npubopa.
3.3.2.8. CnektpomMeTp TroToB K MpoBeAeHU wuamepeHuin. [leped nNOCTpOEHNEM

NMBO YyTOYHEHMEM KanMOPOBKM pEKOMEHAYeTCsi NPOrpeTb rOpernky B TeYeHue

7-10 MUHYT.
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3.3.3. [OOMNOJIHUTENbHbIE MPOLEQYPbl MO HACTPOUKE ATOMU3ATOPA

3.3.3.1. TlpoBectn onNTUMM3ALMIO MOSIOXKEHNSA TOPESIKU

Ansa onTMM3aumm NonoXeHUs roperku HeobxoanMo BKITHOUNUTL rpadduyeckmin
akpaH (kHonka «lpadmyeckuin 3kpaH» rnasHoro MeHw). [Mpu ropsiiem

nnamMeHn, BBECTU
nccnegyemMmbln  afieMEHT C  KOHUEeHTpauumen,

Kanunndap pacnbiintena B  pacTBop,

cofepxaLymm
npesbiwatowen TabnuyHoe

3Ha4YeHMe XapakKTepMCTMYECKON KOoHUeHTpaumm B 5+10 pa3s (Hanpumep, ana Pb

0,5wmr/n). Ha rpadumyeckom  3KkpaHe

oTobpaxaeTcs
aHanNUTUYecKoro curHana (curHana mnornolweHns) OT BPEMEHM.

3aBUCUMOCTb
MNnaBHO

nepemellas roperiky no ropusoHTanM C MOMOLWbIO pyykn 1 MexaHuama
nepemelleHnss puc.8, [obuUTbCA MaKCMMarbHO BO3MOXHOIMO 3HAYeHUs
aHanuMTU4ecKoro curHana puc. 55. Perynmposka NonoXxeHusi B ropnu3oHTarbHoOM
NIOCKOCTN 0COBEHHO adhpekTMBHA npu paboTe ¢ OAHOLLENEeBbLIMU ropenkamm
aueTurneH — Bo3gyx Unu aueTurieH — 3akMcb asoTa.

= [,';',ram»ﬂr,,—fr.w

Monoxpomatop
o

5, Tpaguueciani 3upan

Obpaseu2

Obpaseu3
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Bokn | 4 As v
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+ Fe v

Bown + Rb v
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11 + | ++
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—
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= ® NOrACHTb

COXPAHWTbH

5 B @ B

Puc. 55. OnTumMusauumsa NOSOXEHUSA ropenku

3.3.3.2. lpoBectn onTumMmM3auuio pacxoda roptoyero rasa. lNocne nogbopa ontTuma-
NBHOrO MOJSIOXKEHUST TOPENKN YTOYHUTL pacxod roprtodvero rasa. C nomoubio

KOMMbIOTEPHOW NpOrpaMMbl

nnaBHO WU3MEHATb pacxod ropr4yero

rasa,

Habnogas B rpaddMyYeckoM 3KpaHe 3a U3BMEHEHMEM aHanUTUYECKOro curHana.
Ha 3aBMCMMOCTM aHanNnUMTUYECKOro curHana oT pacxoda rasa obblMHO MMeeTcs
obnacTtb “nnato" puc. 56, B aToM 0bnactu BenuvyMHa curHana HauvbonbLuasi.
PekomeHnayeTcs BblbMpaTb HaMMeHbLLee 3HaYeHue pacxopa rasa, nexatlee
B obnactu nnato. VIHbiMn crnoBamu, AobnBasCb MakCMMyMa aHanmMTU4ecKoro
curHana, pekoMeHayeTcs MCMonb3oBaTb MO BO3MOXHOCTU OKUCIUTESbHOE
nnams. [lMpouegypa onTumm3aumm pacxoga rasa OCOBGEeHHO 3dddeKTMBHA
npn paboTe C NnameHeM aueTuneH — BO34yX U aueTuIeH — 3akucb asoTa.
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OnTnMmusaums pacxoga ropr4yero rasa

nOﬂy‘-IeHHOG onTnMasribHoe 3Ha4deHune

pacxoga
B naHenu ynpaeneHnsa HaxaTb KHOMKY « COXpaHUTbY.

creflyeT  COXpaHUTb.

3.3.4. NOPAOOK NPOBEOEHUA KANUBPOBKMU

3.3.41. [na co3gaHna KanubpoBKM HEOOGXoOMMO MPUroTOBUTH CEPUIO PacTBOPOB

3.3.4.2.

3.3.4.3.

C W3BECTHOM KOHLEHTpauMen aHanuM3mpyemoro anemMeHTta (CTaHgapTHble
pacTtBopbl). B ux ynucne MoXeT MCNonb3oBaTbCA PacTBOP, HE cCoAepXXaliui
aHanuMampyemoro anemeHTa (Hynesow pacTteop). [ns nocTpoeHns Kannbposku
Kak npaBuno, ucnosnb3dyetcsa 3 —5 pacTBOPOB.

HaxaTtb kHonKy «[MapameTpbl U KanMBPOBKM» NaHEeNM MHCTPYMEHTOB, BbIOpaTh
3MeMeHT, BbIOpaTb MapameTpbl W3MEpeHus Ans aHanusa BblGpaHHOro
arneMeHTa.

HaxaTtb kHonky «HoBasi kanubpoBka». [109BUTCA OKHO co34aHMs KannbpoBKu
puc.57. BBecTn 3HayeHWss KOHUEHTpauuin pacTBOPOB ANA MOCTPOEHUS
KanmbpoBOYHOM KPUBOW.

BbibpaTtb pexvm npoBeaeHuss namepeHun (KonvyectBo M3MepeHWn Ha
o6HyneHne — 3, «ABTO»).
[MpoBecT  u3MepeHua  aHanuMTMYecKoro  curHana  Ansg  3afaHHbIX

KannbpoBOYHbIX pacTBOpPOB. [AnNd Kaxgoro M3 pacTBOPOB peKoMeHayeTcs
NpoBOAUTbL OT 2 A0 5 NnapannenbHbiX onpeaeneHnn (3aMmepoB); aHanM3npoBaTb
KannbpoBOYHblE pacTBOpPbl  criegyeT B MNOpsiAke  BO3pacTaHua  UX
KOHLeHTpauumm puc. 58.
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Puc. 57.
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Kaxabin n3 napannenbHbIX 3aMepoB COCTOUT U3 ABYX npoueayp —
n

& KBAHT-3 - o X

Hocrpoin Wandgt _Mpagweckni sxpan 2 Owa O nporpaume
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Bua Ypaanute Coxpanuts | MpoTokon
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- - 11 + ++
HacTPoiika | ¥ m
FasoBan cuctema
nonow L—1 17 | +
NOrACHUTb

COXPAHUTH

C xap.: 0,000 C min.: 0,0005

O6HyneHue W3mepexue [ Cummetpusauns

Kon-80 ushepenni Ha obnynenwe: [3f H4Asro

® . = e
@Mpubop @ Bozayx @ Mmaposatao D @ Auetnnen @ Mnams

K AYX
[ | anze
N EEENENENRN NN, -
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B0 65 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200

OKHO co34aHus KanubpoBKu

[ns npoBegeHus npoueaypsbl HeobXoaMMO ONyCTUTb Kanunsap
B (pOHOBBIN pacTBOp M HaxaTb KHOMKY «OOHyreHuey.

[nsa nposefeHus npoueaypsbl BBECTM Kanunnsp B KannbpoBOYHbIV
pacTBOp, KOHLEHTpauus KOTOpOro BblaeneHa B Tabnuue okHa «CosgaHue
KanuopoBKM». HaxaTtb KHOMKY «A3mepeHue», nnéo HaXxaTb
Ha KnaBuaType KomnbtoTepa knasuwy «Enter» wnnu «lMpobeny.

Cnepgya pekomeHgaumam PI1TMO, yToyHUTb B Ccnyyvyae HeobXoauMocTu,
TUN KPUBOW annpoKCUMMauuW, BBECTU Ha3BaHME W COXPaHUTb MOSyYEeHHYH0
KannubpoBkKy.

MpumeyaHue: [OanbHenwune [EUCTBUSA MNPUA  CO3JaHUMU  KanuOpOBKMU

3aBUCAT OT MeToAa U3MepeHUn u cnocoba Beoaa npoodbI.

MNopsnok co3gaHusa KanmbpoBokK "
npu  UCMNOMb30OBaHUW  FeHepaTopa
NPOTOYHO - UHXKEKLUMOHHOIO  OnNucaH B
Ha 3TWU MNPUCTaBKW.

npoeegeHmnsA
PTYTHO -TaApnaoHOro
SKCnnyaTauMOHHbIX

n3mepeHuin
unm  6noka
AOKyMeHTax

I'Ipou,e,u,ypa YTO4YHEHUA paHee Cco3aHHON KaJ'IVI6DOBKI/I FIOLI,p06HO onmncaHa
B PI1TO.
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Puc. 58. lNocTpoeHne KannmbpoBOYHON KPUBOW

3.3.5. NOPAOOK MPOBEOEHUA U3MEPEHWUN

3.3.5.1.

3.3.5.2.

MogpobHoe onucaHne pexumMoB Wu3MepeHun npueBedeHo B PykoBoactse
nonb3osaTtens 0. PaccmoTpyum npoBeAeHne U3MEPEHUN HENIBECTHLIX NPo6
B py4yHOM pexume (6e3 aBTomarta nogadnm npob).

HaxaTb KHONKy «JINCT u3amepeHun» naHenn MHCTPyMeHToB. [1osABUTCA OKHO
«Jluct namepeHun» puc. 59. Beectn B BbIGpPAaHHOM CTONOLIE CTPOKN «DNEMEHT»
KannbpoBKy Ha aHanua3npyembli anemMeHT (NoABECTU Kypcop ABaXAbl HaxaTb
NEBYI0 KHOMKY MbILIKM UM OOWH pa3s npasylo, BblbpaTb B OkHe «[lapameTpbl n
KanubpoBKM» 3MEeMeHT, napameTpbl And NpoBeOeHUsT U3MEePEeHUn WU
KannbpoBKy, HaxaTb KHOMKY «BblibpaTby).

Beectn no HeobxoanmocTn B ctonbue «Ob6pasubl» Ha3BaHus obpasuoB And
aHanusa (NogBeCcTn Kypcop K siverike, ABaXAbl HaXaTb JIEBYH KHOMKY MbILUW,
BBECTU Ha3BaHue). BoibpaTb A4enky Ans nuaMepeHns Ha nepecedeHnn ctonbua
C BblOpaHHbIM 3MIEMEHTOM U CTPOKU C aHanuaumpyembiM obpasuom. HaxaTtb
KHOMKY «3arpy3ntb napameTpbl». BbibpaTtb pexum npoBeaeHns n3MepeHun
(kon-BO uM3MepeHun Ha oOHyneHme — 3, «ABTO»). [lpoBecTn u3MepeHus
puc. 59.

Kaxabln n3 napannenbHbIX 3amMepoB COCTOUT U3 ABYX Npoueayp — 0OHyneHus
N M3MEpPEHUs.

[ns npoBeaeHus npouenypsl Heo6XxoauMo ONyCTUTb Kanunnsp
B (pOHOBbLI pacTBOp M HaxaTb KHOMKYy «OOGHyneHue».
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ix m B enG

Puc. 59.

3.3.6.
3.3.6.1.

3.3.6.2.

NMpoBeaeHne M3MepeHUM HEeN3BECTHbIX NpPoo

[na npoBegeHus npoueaypbl
nsmepsiemoro obpasua.

BBECTU Kanunndp B pacTtBop

HaxaTtb kHonky «W3mepeHue», nubo HaxaTb Ha knaBmaType KOMMbOTEpa
knaBmwy «Enter» nnn «Mpo6eny».

P63yJ'IbTaTbI n3mMepeHna 3aHOCATCA B Bbl6paHHle FI‘-IeVIKy B COOTBETCTBUU
C 3agaHHbIM BMOOM 0To6pa>|<eH|/|$| pesynbTaTta.

Mocne npoBedeHUss U3MEPEHUW COXpaHUTb  pesynbtaT. PesynbTatbl
n3MepeHnn coxpaHsTcsa B «base paHHbIX» B Buae NUCTOB U3MEPEHUN
N cBogHOW Tabnuubl U3MepeHUN.

OBPABOTKA U NEYATb PE3YNIbTATOB U3MEPEHUU

PesynbTaTbl U3MepeHUIi BO3MOXHO pacnedatatb 13 okHa «JIMcT namepeHuny
nmbo wn3 «basbl [aHHbIX» Nocne ux coxpaHeHusa. B 3aBucumocTn oT
npeayctaHoBrieHHoro 10 6yaet cdopmupoBaH NUCT B BUAE [OOKyMeHTa
Microsoft Office unn Open Office. [lanee ¢ nony4eHHbIM pe3yribTaTOM MOXHO
paboTaTb Kak C 0Obl4HbIM OKYMEHTOM chopmaTa doc unum excel.

O6paboTka pe3ynbTatoB M3MEPEHU NPoM3BOAUTCA B «JInCTe M3MepeHun»
1 NO3BONSAET NPOM3BECTU PACYET KOHUEHTpauun B obpasue ¢ y4ETOM HaBeCKu
n pasbaBneHnst Npobbl, a TakKe y4eCTb BENMYNHY COAEPXKaHNS UCCreayemMoro
anemMeHTa B Xxonocton npobe NyTEM BblMMTaHMS M3 BblOpaHHOro obpasua.

[na npocmoTpa pes3ynbTaTtoB namepeHun B «base gaHHbIX» HaXaTb KHOIMKY
rmaBHoro MeHw «basa gaHHbIX» > «Pe3ynbTaTbi» puc. 60.

MoopobHo paboTta c
nonb3oBartens [10.

«Bba3on [aHHbIX» paccMoTpeHa B PYKOBOACTBE
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Puc. 60.

3.3.7.

3.3.71.

Puc. 61.

3.3.7.2.

NKH>K.91.000.000 P3

B kBAHT3 - o x
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= ot Tox D2 =
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bikn |+
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Bbasa gaHHbIX «Pe3ynbTaTtbi»

NOPAAOK PABOTbl HA NMPUBOPE B PEXUME A3

PaccmoTpum nocnegoBaTenbHOCTb HACTPOWMKM npubopa B pexume AD Ha
npumMmepe npoBedeHus uaMepeHun anemeHta Rb:

HacTtpountb nonoxeHue ropenku. Haxatb KHONKy «JIMCT nuamepeHuin» naHenu
WHCTPYMEHTOB. [losBUTCA OKHO «JIUCT u3MepeHuin». 3arpy3uTb nobble
napameTpbl ana pabotbl B pexume abcopbuum (Hanpumep Cu). HactpouTtb
nonoxexHune namnol n.3.3.2.1. YCTaHOBUTbL 3MUCCUOHHYIO (KPYrNy) ropenky
B 3aBMCMMOCTM OT MCMOMb3yeMoro roptovero rasa (nponaH, aueTuneH).

MpoBepka NonoXxeHWss 3MUCCUOHHOMN rOperniku Mo KCTUPOBOYHOW KapTouke

Beectn B BbIOpaHHOM cTONOUE CTPOKM «ONEMEHT» nuUCTa MU3MEpPEHUn
napamMmeTpbl U3MepeHun Ha aHanuanpyembin anemeHT Rb (nogBectn kypcop
OBaXabl HAXXaTb NIEBYIO KHOMKY MbILIW UNWU OAWH pa3 npasyto, BbiIbpaTb B OKHE
«lMapameTpbl “ kanMbpOBKM» 3NEeMEHT, napameTpbl, HaxaTb KHOMKY

78



3.3.7.3.

3.3.7.4.
3.3.7.5.

3.3.7.6.

3.3.7.7.

3.3.7.8.

NKH>K.91.000.000 P3

«Bblbpatb»). B «Jlucte namepennn» BbibpaTb ctonbey Rb. HaxaTtb kHOMKy
«lMepekntounTtb NnapameTpbl». B 3aknagke «Typenb» BKMKOYUTL HACTPOEHHYIO
namny JINMK. C nomowpbo HOCTUPOBOYHOM  KapTOYKM MPOBEPUTH U
oTperynupoBaTb nonoxeHue ropesiku (cmotpetb P TO) puc. 61. Belknountb
JMK.

HaxkaTb KHOMKy «[ padhnyeckmin akpaH» rmaBHOro MeHHo.

MpumeyaHue: [locnegoBaTenbHOCTb co3gaHus
U3MepeHnss noapobHO onucaHa B

nonb3oBaTtena MO.

napamMeTpoB
pykoBoacTBe

Mpounssectn nomxur nnamenu n.3.3.2.7. OTperynupoBaTb pacxon rasa.

OnycTUTb Kanunnap B CTaHAAPTHbIM pacTBop (HanbonbLluen KOHLEHTpaLUK
N3 cepun) U U3MEHEHWEM BENWYUHbI YCUNeHUs POTOMPUEMHUKA B NaHenu
yrnpasrneHus aobutbcs curHana uanyyvyeHus (ammccum) Ha ypoBHe 60 +70%
puc. 63. MNpwu 3arpyske B «JIMCT namepeHniny kannbpoBkn gaHHasA npoueaypa He
BbINOSTHAETCS.

MoacTponTb 3HaYeHWe ONWHbI BOSTHbL. HaxaTb KHOMKy «HACTPOMKA». Mo
3aBepLleHumn npouenypbl NpMbop roToB K NPOBEOEHUID U3MEPEHUMN.

CoxpaHntb napameTtpbl. B naHenu

«COXPAHUTb».

ynpasJrieHnd HaXXaTb KHOIMKY

MocTpoeHne wn yTouHeHWe KanubpoBKW, a Takke nocrneaoBaTenbHOCTb
NpoOBeAEHNS U3MEPEHUN aHanormyHa pexumy aTtoMHou abcopbumm NyHKTbI
3.3.4, 3.3.5. ObpaboTka pesynbtatoB 3.3.6.
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Puc. 62. Bbi6op napameTpoB usmepeHusa Ha Rb
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COXPAHUTH

® ®
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Puc. 63. Hactponka ycuneHusa ¢hoTONpUEMHUKA: ONYCTUTb KanuNnsAp B CTaHOAAPTHbIN
pacTBOp, U3MeHAA ycuneHue cpoTonpuémMHuka pobutbca curHana 50+70%

3.3.8. NOPAAOK PABOTbl HA NMPUBOPE B PEXUME TPl

MoarotoButb 6nok NPl k paboTe (Ha npumepe aHanu3a Ha As):

OTkuHyTb NaHenb 7 oTceka 6Groka Pl puc. 3

HaxaTtb pblyar 6J'IOKI/Ip0BKI/I NMPUCTaBKn 5 pI/IC.24 BHU3, MNOTAHYB 3a CTaKaH4YUK
peaKktopa, BblABUHYTb KOpPMNYyC TMPUCTaBkKM OO UWesiYKa pblyara 6J'IOKI/lpOBKI/I.

YcraHosutb JIMK B namnosyto

Typenb.

3arpy3utb 10, BKMOYNTL CNEKTPOMETP.

3.3.8.1.

Co3paHue napameTpoB nsamepeHus As c npucrtaskon NPl

HaxaTb kHonky «[lMapameTpbl U KanubpoBKWU», U3 CNMcKka B OKHE BblbpaTb
anemMeHT As, HaxaTb KHOMKy «HoBble napameTpbli»,

1. BBecTn HasBaHue napamMeTpoB N3MepeHud,

2. BbibpaTtb AHanutmnyeckmn metog «IPr-113»
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3. 3apatb napameTtpbl TokoB JIMK, OK n ycuneHus
4. BblbpaTb OMWHY BOMHbI, LUMPUHY LWenu

5. BbibpaTb cocTtaB rasoBoM cmecu (MpuM MCMNONb30BaHMM CMECK MponaH-

BO34yX BKIMKOYUTb OMUUKO «dononHnTenbHbIN OKI/ICJ'II/ITeJ'Ib»)

6. BbibpaTb K03 PUUMEHT bunbTpaumm (3agaeT «MNOCTOSIHHYKO» BPEMEHU
unbTpa BbICOKOYACTOTHBLIX NMOMEX NPW BbIBOAE CUrHana mMorroweHus

Ha rpaduyeckMi 3KpaH BO BpPEMSI perucrpaumm)
7. Haxatb kHoOMKy «CoxpaHuTb»

Mpumep onTUMarbHbIX MapamMeTpoB W3MepeHust NPeAcTaBneH Ha puc. 64.

;&; Hosble napameTpsl X
HasBanue: Pabouune napametpsl As
AHaNUTUHECKWIA MeToA: MPr-113 M
MapameTpbl:
Tok OK: 28 | =
Ycunenue: 7 =
MoHoxpomaTop:

LnuHa BonHbl:  |193,7 v

LupuHa wenu: o950 Mm -
Mnams:

lasoBas cMecb: Mponax-Bo3ayx wenesas v
[ NononHuTtensHeiii okucnutens

MapameTpbi: MB wenesas + gon.okucn v

KoadbduumneHT dunbTpaumm: 04 =

Pacxop rasa: Make. v

Onucanue:

Pabouune napaMeTpbl Ang onpegenenns As. Mazoeas
CcMech ANA NOAOrpeBa KBapUeBOoi KIOBETLI NponaH-
BO34YX + AONONHUTENbHBIA OKUCAUTEND.

Puc. 64. Co3paHne napameTtpoB namepeHus As c npuctaBkou [Pr.
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BpemeHHble napameTpbl nNpoBeAeHUA aHanusa
3a4alTCcA B HACTpPoOMKax nporpamMmbl puc. 65.

MapameTpbl M3MepeHWA

AHanuTU4yeckKuit meTon:
I'PT

Craammn usmepenmns: []Hg

Craaus JnutensHocCTb
lMpoays 10
JozupoBka 1

3anepxKa 40
Peructpauus 45

Puc. 65. ameHeHMe BpeMeHHbIX napamMeTpoB aHanu3sa

Pabouune napameTpbl NpoBeAeHNs aHanuaa npeacrasneHbl B Tabnuue 7.

Tabnuua 7
AHanuntnyeckas| lnpuHa wenwm I'Ipe,qBaQu-
JnemMeHT TenbHbIN 3apepxka | Peructpauus
NUHUA MOHOXpoMaTopa
npoays
HM MM CceK cek ceK
Hg 253,7 0,50 10 1 50 - 60
As 193,7 unn 197,2 0,25 10 45 40 - 45
Se 196,0 0,50 10 10 50 - 60
Sb 217,6 0,1 10 50 3035
MpumeyaHue: YKasaHHble napamMmeTpbl ABMAATCA OPUEHTUPOBOYHLIMU

M MOryT ObITb M3MeHeHbl pa3paboTumkom "MeToaukm
KOJIM4ECTBEHHOro XMMMUYECKOro aHanusa" ana y4érta
cneundurKM mnccnegyembix pacTBOpPOB.
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3.3.8.2. CospaHue kanubpoBku ¢ npuctaBkon Pl

B okHe «[lapameTpbl n kannbpoBkm» HaxaTb KHONKy «HoBas
KanmoépoBka»

Mocne 3arpy3kn napameTpoB M3MEPEHWsI MPOBECTM HACTPOWMKY OMTUYECKON
cxeMbl npubopa nyHkTbl 3.3.2.1 — 3.3.2.3.

YCTaHOBUTb KBApLEBYIO KIOBETY C Aep)XaTenem Ha ropernky puc.67, Tpybky
OT KIOBETbl MOAKMYNTL K npuctaBke puc.66. Ecnun curHansl ot JIMK n OK
N3MEHUINCb, MPOBECTU PErynmMpoOBKY MOMOXEHUS TFOpPenku Mo BepTuKanu
¢ nomowbto MO (nogpobHo B PI1T10).

Puc. 66. NMopknioyeHne TPyOKM OT KBapueBOW KHOBeTbl K
npuctaBke Pl 1 - wTyuep Ansa noaknioyYeHus Tpyokun oT KioBeTbl
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Puc.67. YcTaHOBKa KlOBeThbl C
AepxaTenem Ha ropersky.

Ona kanubpoBkn HeOOXOOMMO MMETb CEpU0 pPacTBOPOB C W3BECTHOM
KOHLIEHTpauMen aHannm3npyemoro anemeHTa (CtaHgapTHble KanubpoBOYHbIE
pacTtBopbl). B nx yucne, kak npaBusio, UCMNONb3yeTCa pacTBOp, B KOTOPbIN
He BBOAMTCA onpeaensemblin anemeHT ("HyneBon" kanmbpoBOYHbIN CTaHaapT).
KannbpoBo4Hble pacTBOPbLI peKOMEHAYETCA rOTOBUTL COrNIacHO NPUMEHAeMOoMn
"MeToaMKe KOMMYECTBEHHOIO XMMWYECKOro aHanmsa" wunu, Hanpumep, npu
npoeepke paboToCcnoCcoOBHOCTM, WUCMONb30BaTb KOHTPOSbHbIE pPacTBOPHI,

NPUroToBJ1IEHHbIE COracHoO anIJ'IO)KeHVII-O.

B oOkHe nocTpoeHuss KannubpoBKM BBECTU KOHLEHTpauum CTaHAapTHbIX
pacTBOPOB («HYNeBOM» KanMbpoBOYHbIA pacTBOp 0603Ha4MTL 4dncriom 0).
OKHO NOCTPOEHUS KanMbpOoBKM MpeAcTaBneHo Ha puc. 68.

BkntounTb KOMnpeccop, nogaTb aproH B ra3oByl Maructpanb, Npou3BecTu
NOMKUI NNameHu, Npu HeobXOAMMOCTU OTPEerynuMpoBaTb pacxop ropHYero
rasa. [porpeTb kioBeTy B TeyeHue 15 MUHYT.

3anonHuTb cocya 3 puc. 24 pactBopoM peareHTa (cMm. Tabn. 8 n MpunoxeHwne),
YyCTaHOBWUTb COCYA B AepXaTerb.

BHUMAHUE! OO0BLEM pacTBOpa — peareHTa, KOTOpPbIM 3anosiHAeTCA cocya,
AOJKeH ObITb He 6onee 40 mn. 3anonHeHne cocyaa 6onbwnM
06BLEMOM pacTBOpa MOXeT NPMBECTU K NonagaHUI0 peareHTa
B rasoBbli ONIOK M BbIXOA4Yy M3 CTPOS €ro 351eMEeHTOB.

BHUMAHMUE! MpoBepuTbL HanNM4ue cocypa — Bnarootaenurtens 7 puc. 24!
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Ta6bnuua 8

Ycnoeusi npoeedeHusi aHanu3a Onsi pmMymHo - 2uOpuUdHoU npucmasku

Pa6ouasn O6bLEM
AnemMeHT PeareHT rasoBas Mnamsa ob6pasua,
cMmecb mn
Hg SnCl>-2H,0 - 10% p-p Bo3gyx Be3 nnameHu 5+10
Se" NaBHs - 1,5% p-p 5+10
AproH Boagyx / nponaH
As' NaBHs - 2,5% p-p © NpUMECHIo et 2+5
BO34yxa BO3ayx / aueTuneH
Sb" NaBH: - 4,0% p-p 2+3

MpoBecTn npobHOe W3MepeHue, BbINONIHEHME W3MEPEHWU cnegyeT MpoBOAUTH

cregyolwmM obpasom:

B peaktop 3 puc.24 BHecCcTM C MOMOLLLIO NUNETKM UNU nNuneT —pgosatopa pabounn
00BbEM cM. Tabnumuy 8 kanMbpoBOYHOro CTaHgapTa, YCTAaHOBUTL COCY[ B PeakUMOHHbIN

610K NpUcCTaBKK, B OKHE NMOCTPOEHMS KanMBpOoBKM HaxaTb KHOMKY « M3MepeHue» puc. 68.

Ha puc. 69 npegcrtaBneHo OKHO u3mMepeHun B pexume [Pl

MpumeyaHue: YnpaBrieHue MPUCTAaBKON OCYLUECTBIIAETCA TOJNbKO

M3 okHa «M3mepeHue».

B npaBor 4acTn okHa pacnonoXeHbl KHOMKK YNpaBreHns NPUCTaBKOW, aKTUBHbIN PEXUM
paboTbl 0603Ha4eH 3enéHbiv uBeToM. [lornoweHne n rpaHvubl 0bpaboTkm curHana

BbIBOOATCA B OKHE perncrpauunn.
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- 8 x
HacrpoicnWpndr TpawsecxmsxponMoscpra Orna O nporpaume
5, Inewsen: “As*\ Mero: “Patoan meromnra [PI-113°\ Kanwéposra: = | [3 e yopsenenna =]
Bua Ynanute | Coxpauwms | Mpotokon | Monoxpomatop
 Cramaspr Curvan(u) Curwan(n) ~ OCKO%  CKO  C-Crou,% finuHa BonKb!  UWiene R
o 200 193,70 - 0,50 -
1,000
6 190 @otonpmerimic =
2,000 pne
4,000 1o 61|+ [+
8,000 1700 Typens =
10,00 100
1500 1 Boikn |+ Cu ~
140 2 Bokn| ¢ Pb v
130
- Lo L8 |+ Jas ]
T 4 Bown| + cd v
Pabouas | 5 Bokn .+ Fe ~
Thn KpuBo#: I'IapaGuna - 6 Bobikn + Rb -
p nr/n —r —
n 20,000 Rawn.: 0,000
orpewHocTs A S E

C xap.: 0,000 C min.: 0,0005

AMBIMTHHECKUR CUIHAN: WyTerpan

W3mepeHune

Typ| &
s

Fasosan cucrema -

33, Nawens warvocrmen

©®Mpubop @ Bosayx @ MaposaTeop

® Auetnen O Nnams lasosas cmecs: -

nonow, ~ | 401 *
=] ® NODKEYL
COXPAHUTb

9 B

© B

Puc. 68. OKHO NOCTpOEeHUs1 KanMbpoBKKU

& keaAHT-3

- o x
Hacrpoiixn Wpngt _Tpagwueckni skpan Mosepra Oxna O nporpaume
) 3neenr: “As\ Merogwes: “Pabouan weroara FPT-113°\ Kunwéposea [ 5 | |[ 3 Mawens ympaenessun ==
Ypamums | Coxpamns | Mpotoxon | Monoxpomatop -
Anuwa Bonubl  Llens
193,70 -~ 0,50 ~ CECTP
®oTonpuemnmi =
Nukc:
Wherpan:- - e 3] ++

MHaukauusa Tuna
paboyel razoBom
cMecu 1 pacxoda

Typens —

AHANUTHUECKIA CHIHAN: | ptyrey

) Marens awarrocrien

©Mpubop @ Bosayx @ lwaposaTeop

@ Auetunen O Nnama lasoeas cmecs: -

0 35 40

45 50 55 60 65 70 75 40 8

Bbibop anroputma
ob6cyéTa curHana
MormoLLeHns

KHonkn ynpasneHus
npuUcTaBKomn

HACTPORKA

Fazosan cucrema -
Ron.ox. 49 |k
® NODKEYL

COXPAHUTH

5 @M@ B

Puc. 69. OkHo pexuma «U3mepeHue» NPl

BbibpaTtb B Tabnuue nocTtpoeHus KannmbpoBKM U3MeEpPSieMbI CTaH4APTHbLIN pacTBOP M HaXaTb
KHOMKy «WM3mepeHue». 3anyctutcss anroputm aHanumsa, MHOopMauus O TeKyleM pexunme
BbIBOAUTCA B OKHe. Pe3ynbTaT npoBeaeHus NpobHOro namepexus npeacrasneH Ha puc.70.

MpumeyaHue:

Mo okoH4YaHUM n3MepeHUa Yepes NPoby B peakTope npoposkaeT

noctynatb Bo3ayx (MpoayB) Ana ouyuctkm ©OGapboTépa oT
npoaykTtoB aHanusa. lepen yctaHOBKOW peakTopa B AepxaTenb
npUCTaBKku CO creaywolwen UsMepsieMon MNpodGoM OTKNHYUTb
npoays (kHonka «[lpoayB» KpacHoro useTa).
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Bua YAanuTs Coxpanute | MpoTokon MoHoxpomatop -
Cranpapt Curnan(u) Curwan(n)  OCKO,% CKO C-Cooms % Jnuua sonnbl  Llleno
0 1875 193,70 ~ 0,50 ~

Meromea: “PaGouan meroaca [PF-113

1,000
2,000
4,000 = = 6,6 + | ++

DoTonpremHIK -

8,000 Typens =
010,00 | 1,87530 0,65626 0 0 0
1,87530 0,65626 0

rPr-113

Muk: 0,65626
WhTerpan:1,87530

Bown|  +  Cd v

ol gER N~ =
@
4
5
o
g
<

Boikn + Rb v
Hassaune: Pabouan kanmbposka

Tun kpueo#i: |MapaGona > Tok D2 -

Pasnepnocrs: [uxr/n v == 2 ++
@ Aprow =] Norpewnocts: 0,000 R num.: 0,000 el %
© Mun Wamepenue HACTPOWKA
=) = C xap.: 0,023 C min.: 0,0005 e|e
Astomanmecsi v |Amamn kpimont v AwanuTiseckuii crnan: [urerpan - TasoBan cucrema

= 95 +
— 3,672 16922
O STy — = NOFACHTB

@MNpubop @ Bosayx @ Mgposateop @ Auetwnew @ fMnams  [asosas cmecs: Mponan/Bosayx

COXPAHWUTH

Puc. 70. Pe3ynbTaT npoBeAeHUA NPOOGHOro nsmepeHus

B 3aBucumoctn oT BblOpaHHOro anroputma obcvéTta pesynbTarta nporpamma paccraBnseT
rpaHvubl  MHTErpMpoBaHuMs curHana (B OKHe  peructpauum  Gupto3oBoro  LBeTa).
. B aBTomaTnyeckom pexumme (3agaH no yMOMn4yaHuio)
Ll D — Bl rpaHuubl UHTErpupoBaHWs OMNpPedensaTcs B 3aBUCU-

MOCTWU OT BbIOPAHHOrO pexuma «AHanu3 KpuBom» WK
«AHanu3 nuka» — B MEPBOM Criy4ae aHanuMsmpyetcs
npov3BoAHasl CurHana WHTEerpMpoBaHus, BO BTOPOM -
BbICOTa NuKa. ANropMTMbl BblIGMpaloTCs onepaTtopomM B 3aBUCUMOCTU OT YCIOBUI NPOBEAEHUS
aHanusa u KOHUEeHTpauuu B uccnegyemon npobe.

|A3'J:0Mam=iacm}'i j ‘A.Ha.rmxp}mo}'{ j I

- AHanm3 KpHBoil
5,000

Mpu BbIGOPE pY4HOrO anropuTma onepatop camo- | ... all
WN3mepeHue
CTOATENbHO pacCTaBNAET rpaHULbl UHTErpupoBaHUS, O ks Q I
o o !
ANs Yero HeobxoAMMO BBECTU BPeMs NIeBOW U NpaBou Prumoz B f
rpaHuL, nNMka B COOTBETCTBUM C (POPMOM CUrHama || fesaarpemwemsa5oop  Mpesas rpamma mesa 15 000

B OKHe perucrpauuu.

MpumeyaHne: B aBTOMaTM4eCKOM pexume MporpaMmma paccTaBnsieT rpaHuubl
WHTErpUpPOBaHUA B KaXAOM WU3MEpPeHUMU, B pPYYHOM pexume
rpaHulbl 3a0aéT onepaTop U A0 3aBepLUEeHUs BCeX U3MePEeHUN ux
nonoXeHue He MEHAETCA.

CHATb peakTop, BbINMUTb COAepXumMoe B EMKOCTb Ana cnuea. [lepen
YCTAHOBKOM Creaylowero craHgapta unu npobbl BbIKMKOYATL NPOAYB.
lMpoBecTn HeobxoomMMoe KONMYEecTBO napanfefnbHbIX U3MEPEHUI CO BCEMMU
KannbpoBOYHbIMW CTaHOapTaMu, HauMHast ¢ POHOBOro pacTBopa B nopsigke
MOBbILWEHNS KOHLEHTpauMM, B Mpouecce W3MEPEHUA MO MOMYyYEHHbIM
pesynbTatam nporpammMa KOMMbOTepa CTPOUT KanmMbpOBOYHBLIN rpaduk.
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BeecTu Ha3BaHWe kannbpoBkK, 3a4aTb TN KPUBOK annpokcMmMaLmn, oLeH1Bas
BENMYMHY MOrpPeLUHOCTM KanuMbpoBKM, BbiOpaTb aHanMMTUYecKui CurHam no
KOTOpOMY cTpouTcsa rpadmk (MHTErpar — pacCcYuTbiBaeTcs nnowagb
OrpaHNYeHHasi KPUBOWM MOrMOLLEHUSS UMK NNK — pacCuYUTbIBAETCsl BenuymHa
MaKkcMMarbHOro nornotueHust). CoxpaHutb rpacduk B BbIGpaHHbIX NapaMeTpax
N3MepeHus.

MpumeyaHmne: YcnoBus nNpoBeAEeHMA U3MEPEHUN nNpu  MNOCTPOEHUM
rpagymMpoBOYHOro rpadmka coxpaHAlTca U OyayT
NPMMEHeHbl B aHanu3e Heu3BeCTHbIX Npob6 npu Bbibope
OAaHHON KanubpoBke.

MpumeyaHwme: Ona nonyyeHus ctabunbHbIX pe3ynbTaToOB pPeKOMeHAyeTcs
JonvBaTb pacTBOpP peareHTa nNpuU AOCTMXKEHUM YPOBHSA
15+ 20 mn, T.e. Yyepe3 kKaxable 20 + 25 namepeHuUM.

Pabota c¢ npuctaBkon B «JIuCTe WU3MEPEHUN» aHanorMyHa paHee
pPacCMOTPEHHbIM pexnmam abcopbumm n ammccenn n.3.3.5, 3.3.7.

3.3.8.3. 3aBepuweHue pabotbl ¢ npuctaskon NPIr

Mo okOHYaHWWM NpoBedEeHUs aHanu3a CHATb COCYyA AN pacTBopa peareHTa,
BbIITb OCTATOK, NMPOMbITb M 3anMONHUTbL OUCTUNNMPOBaHHOW Bogon (40-45
M), YCTaHOBUTb B AepxaTtenb Ha npuctaske. Onyctntb 6apboTép peakTopa
B MyCTOM COCYA M HaxaTb KHONKYy «Jo3upoBKa» puc.67 Goree 2 cekyHn.
[oxpnatbCa OKOHYaHMs npombiBKW. [loBTOpuTb npouedypy 2-3 pasa.
MpoTtepeTb 6GapbOTEP cHapyxu dunbTpoBanbHOW Oymaron. YCTaHOBUTH
peakTop M cocyd [Ang pacTBopa peareHTa B [JepXaTenu npucTaBKu.
OTcoeanHnTb TPYOKYy KIOBETbI, CHATb KIOBETY C AepXaTenem C roperiku.

HaxaTb pblyar 6GrnokMpoBKM nNpucTaBkM 5 puc.24 BHW3, 3aOBUHYTb KOpMycC
NPUCTaBKM A0 LWenyka pbidara 65I0KMPOBKU.

3akpblTb naHenb otceka 7 puc. 3 6rnoka Pr.

BHUMAHUWE! [Ons koppeKTHOW paboTbl NpuM CMeHe cocCTaBa peareHTa
(BoccTaHOBUTENA) HeoOXoAMMO TLATENIbLHO MNPOBOAUTbL
NPOMbIBKY CUCTEeMbl AO3UPOBKU NPUCTAaBKU MNU NPOBOAUTL
3ameHy Gapb6oTépa!

Mopsaok NpUroToBNEHNSA pacTBOPOB 41151 paboThbl C NPUCTABKOM NpeaCcTaBneH
B [NpunoxeHuu.
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3.3.9. NOPAAOK BbIKIMIOYEHUA CINEKTPOMETPA

Mo okOH4YaHMM paboT Ha chnekTpomeTpe Heobxoammo:

3.3.9.1. T[lpu ropsiiem nnameHn onycTuUTb Kanunnap pacrnbliUTens B cTakaH ¢ AUCTUI-

NMpoBaHHON BoAoM Ha 3 + 5 MUHYT A4S NPOMbIBKU KAMepbl CMELLEHUS!, FOPESIKU
N rmgposaTsopa.

3.3.9.2. BblHYTb Kanunnsgp M3 MNPOMbIBOYHOIO pacTBopa, noracutb nnams (Yepes

KOMMbIOTEPHYIO MNporpamMmmy).

3.3.9.3. BbInTU N3 KOMMbLIOTEPHOW MNpPOrpamMmbl, PYKOBOACTBYACH peKoMeHZAauusMu

PIM MO. MoateepanTb BbIKNOYEHWE npubopa.

3.3.9.4. 3akpbITb BEHTUN Ha ra3oBblx bannoHax. BeIknounTb KOMNpeccop, BbINYCTUTb

BO3AQyX M3 pecuBepa KoMmnpeccopa M MarucTpanu.

BHUMAHUE! Heo6xooumo ob6sizaTenbHO CTpaBnuBaTb JAaBrieHUe U3

BO3AYyLWHOW MarucTpanu Ans YMeHblleHusi oGpasoBaHusA
KOHOeHcaTa B pecuBepe KoMmnpeccopa.

3.3.9.5. Bbikntouutb [K.

3.4.

OEACTBUA B 3KCTPEMAJbHbIX YCINOBUSAX

BHUMAHUE! CobniogeHMe npaBun  3KcnnyaTauMm CheKTpomMeTpa,

3.4.1.

3.4.2.

3.4.3.

M3NOXEeHHbIX B HacTosiwem PykoBoacTBe, rapaHTtupyet
6e3onacHoCTb Ha BCex 3Tanax ero MuCnosib30BaHUA.
BO3HMKHOBEHME 3KCTpeMalnbHbIX CUTyauum BO3MOXHO
nubo NpuM HapyweHUM npaBuNl 3KCnnyaTauuMum CMNeKTpo-
MeTpa, NM60 nNpu BO3HUKHOBEHMU aBapUMHbIX YCIOBUM
B NMOMeELWeHUuUn, rge HaxoamTcAa npubop.

Mpy BO3HUKHOBEHMM MOXapa WM BO3ropaHWs B MNOMELLeHUn Heobxoommo
HemMeasIeHHO npekpaTuTb paboTy Ha nNpubope M HaxaTb KHOMKY BbIKMOYEHUS
Ha nepegHen naHenn CcnekTpomeTpa, cuctemHoro 6noka [1K, moHuTOpa
N nNpuHTepa. 3akpbiTb BEHTUNIM BCEX ras3oBbiX OannoHOB W BO34YLLUHOM
mMaructpanu. Beikniounte komnpeccop. OTKAUYNTL NPUBOP, KOMNLIOTEP, NPUHTEP
M KOMMpeccop OT CeTW, BblHYB BWUNKY dunbTpa-—yanuHutens «lvnor»  u3
PO3ETKN.

Mpy BO3HMKHOBEHUW B MOMELLEHUM, FAe HaxoanTcs Npmbop, aBapuiHbIX CUTyaL M
B cucreme TennoBogocHabXeHus, KoTopble MoryT NpuBECTU
K nonagaHuvilo BOAbl Ha CNEeKTPoOMeTp, HeobXo4uMMO BbIKIHOYUTL Npudop
cornacHo n.3.4.1 n nepeHectn npubop B ApPYroe MOMELLEHNE WU HaKPbITb
€ro BOOOHENPOHMLAEMON MNEHKON.

Mpn pes3koM MNOBbLIWEHUN BRNAXHOCTM B MOMELLEHUN, rAe HaxoguTca npudop
(Bblwe 85 %), ero HEOBXOAMMO BbIKITHOUYUTL U MOMECTUTL B BOAOHENPOHUL@EMbIN
yexon cC cunukarenem. To ke camoe HeobxoauMo caenaTtb NpU MOHMXKEHUU
TemnepaTtypbl B nomelieHun Huxe +5°C.
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4. TEXHUWHECKOE OBCITYXWUBAHUE CIMNEKTPOMETPA

TexHnyeckoe oGCnyXuBaHME CMeKTpoMeTpa MNpPOM3BOAMTCA B MpoLiecce ero
aKcnnyaTauuMm Ha paboyem MecTe, TEM >Xe MNepcoHarnoM, KOTOpbl OCyLlecTBNseT
1Cronb3oBaHne npubopa No HasHayYeHuio.

BbinonHeHne pekoMeHZauuin no TexHU4eckoMy obCnyXuBaHuio, Hapsioy C npaBunamm
YyCTaHOBKM W MOAroTOoBKM K paboTe, obecrneyvBaeT uchnpaBHOCTb npubopa u ero
FOTOBHOCTb K WCMOSb30BaHUIO.

4.1. MEPbl BE3OMNACHOCTHU

B npouecce TexHuyeckoro obcnyxuBaHua cnegyeTr cobnwogatb Te XKe  Mepbl
0e3onacHOCTN, KOTopble OblNM peKoMeHAOBaHbl ANl MNOArOTOBKM CHEKTpoMeTpa
K ucnonb3oBaHuio n.3.2.1.

4.2. NOPAANOK TEXHUYECKOIO
OBCIIYXUBAHUA CIMNEKTPOMETPA

BbinonHsiemMble B xofe TEXHUYECKOro obcnyxmBaHusi npoueaypbl ykasaHol B Tabnuvue 7.

Tabnuua 7.
MyHkT | CopepkaHue Cnocob6 MepuognyHoCcTb
P3 |npoueaypbl M NOPAAOK BbINOSIHEHUA BbINOJIHEHUSA
4.2.1. |lNpombiBKa MponyckaTb 4epes Kanunnap
NnofiocT Kamepbl, B nnams ropenku 70 + 96 % pacTtBop MNepen kaxabiM
ropenkn n pacnbuiMtensa |atunoBoro cnupTa B TedeHue 1+2 MMHyT | BblKIlo4eHnem
(npn pabote c MuHepanu3aTamu nnameHu

OpraHU4ecknx MpoayKToB), a 3aTem,

B TeyeHne 4+5 MUHYT — NPOMbIBOYHbIN
(cboHOBLIN) pacTBOp MNK
ONCTUNINIMPOBAHHYIO BOAY

4.2.2. |YpaneHue Hanéta conen |C MOMOLLbBI FOCKyTKa MSTKOW Uepes kaxable
C NoBepXxHOCTEM He BOPCUCTOM TKaHW, YBMaXHEHHOW 6 = 8 yacoB
BHYTPEHHEro oTCceka 70 % pacTBOpOM 3TWUNOBOro CnupTa paboTbl ropenku

LEeHTpanbHON CeKummn
N C MOBEPXHOCTN FOPENKM

4.2.3. |YpaneHve HanéTta corner | BbINONHUTL C NOMOLLLID NOCKYTa
C MOBEPXHOCTU JIMH3, MSTKOW He BOPCUCTOM TKaHMW, 1 pa3 B mecsu
obpalleHHbIX K ropenke |yBnaxHéHHon 70 % pacTBOpOM
3TUMOBOrO CNMpTa,

3aTeM nNpoTepeTb NOBEPXHOCTb CYyXOW
TKaHblo U 06ayTb CTpyen Bo3dyxa

C NMOMOLLbIO CYXOW PEe3VMHOBOW rpyLUn
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OkoH4YyaHue Tabnuubl 7.

MyHkT | CopepxaHue Cnocob MepuoanyHoCTb
P3 |npoueaypbl M NOPAAOK BbINOSIHEHUA BbINOSIHEHUSA

4.2.4. |YucTtka ropernku [Mpon3BeCT MEeXaHUYECKYHD OYMCTKY YUepes
OT Hanéta conen OOKOBbIX MOBEPXHOCTEN LUENen 150+200 yacos
n rpaduta (oTBEpPCTU B KPYrMbIX roperikax) paboTbl ropenku

C MOMOLLBIO MOSIOCKN TEeKCTonuTa Wnn |unu

nposonoku, BxoauT B komrnekt UM [ npu nossnexHun

puc. 71; pa3pbIBOB (hakena
[MpoMbiBKa ropenku CHsATb ropernky ¢ kamepsbl. [1pomMbITb nnamexm ropenki

ropenky nog cTpyen BoAbl, Nponyckas

BOAY Yepe3 ropernky B TeyeHne 2-+3

MUHYT. BbICyLINTb ropenky B CyLnnb-

HoMm wkady (He 6onee 70 rpag. C).

4.2.5. |YpaneHne OTMAOXeHW Mpy ropswem nnamMeHn aueTureH — Mpn nosisneHun
rpacumTa Ha wenu — 3aKuCb asoTa NpPOBECTWU yaareHue pa3pbIBOB hakena
ropenku npu pabote rpachnuTOBOM KOPKU C MOMOLLBIO nnameHn BOOSMb
C nrnamMmeHem OTBEPTKN cpefHero pasmepa lwenm n ApKmx
aueTuneH/3akncb asoTa |ABWXKEHMEM OT LieHTpa roperku CBETALLMXCHA TOYEK

4.2.6. |lpombiBka rugposaTtBopa | OTCTbIKOBaTb CIUBHYK TPYyOKy 1 pa3 B Mecsu,

OT KaMepbl CMeLLEeHNs1, NPONUTb Yepe3 | nepes

Heé 500 Mn AMCTUNNUPOBAHHOM BOAbI. | ANUTENbHBLIM
Yoanute BOAy U3 CMBHOW EMKOCTW, nepepbIBOM
OYUCTUTb KOPNyC M NOACTaBKY B pabote
rmgposartBopa OT Mbifw.

4.2.7. |YpaneHne nbinu C nomouwbio nockyTa E>xxeHepenbHO
C Hapy>XHbIX crnerka yBnaXHEHHoW donaHenm
NoBEPXHOCTEN
crnekTpomMmeTpa

4.2.8. | YpaneHue nbinn C nomouwbio nockyta 1+2 pasa
C BHYTPEHHUX cnerka yenaxHéHHon cnaHenu B Hegenio
nosepxHocten B OGroke
crnekTpanbHbIX namn

4.2.9. | 3ameHa ynnoTHUTENbHOro | CHATbL ropenky, 3amMeHuTb KOmblLO, Yepes 2000 yacos
PEe3nHOBOrO KosbLa YCTaHOBUTb HOBOE KOSMbLO, BXOOUT paboTbl nnu
Ha BbiIxogHOM natpybke |B komnnekt 3UM, BHOBb yCTaHOBUTbL |MNpu OBHapy>XeHun
Kamepbl CMeLleHust ropenky pwuc. 72. HEerepMeTM4YHOCTM

coefuHeHns

KonnyectBo 3TWUNOBOro cnvpTa, pacxodyemMoro 3a Mecsy
Ha TexHudeckoe obcnyxmBaHue npubopa, He npeBbiwaeT 500 cms.
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Puc. 71. MexaHn4yecKkass O4YMCTKa ropersiku

Puc. 72. 3ameHa yNNOTHUTENLHOro Konbua Kamepbl CMeLUeHUA
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OLEHKA LWWYMOB CIEKTPOMETPA

OueHka WyMoB He siBnsieTcs 06s13aTenbHON Npouenypon U MoXeT OblTb pekomeHaoBaHa
TONbKO OMbITHbIM MOSIb30BATENAM, XeNalLwmMm NpoBEeCTU YyriyBGrneHHy OMarHOCTUKY
coctosaHus npubopa. OCHOBHble BMAbl LWYMOB nepeyncnensl B n. 1.1.5.3.

[ns oueHKn WyMOB UCMONb3yeTCs WNPUHA «LWYMOBOM OOPOXKN» AD B rpaduyeckom
3KkpaHe puc.73. lNepen n3mMepeHneM LUIMPUHbI «LLIYMOBOW OOPOXKM» criefyeT BKIIOYUTb
npubop M NpoBECTU €ro HacTpPonKy B COOTBETCTBUM C n. 3.2.3.

Ons

npu

0,001

i b b L O e b ) G G

e o e D e

T 0,0004-
l -0,0002- ; ‘V)

L it
0,0002--f -5 -+ - = - =i R A - R = A

CvmMan
o

-0,0004-
-000084 - -~ - -~

-0,0008

-0,001

Bpema (cex)

Puc.73. K oueHKe LWYyMOBOW AOPOXKU

AD — WupuHa LWYMOBON OOPOXKM

Mnams He ropuT, pacTBOp B pacnbinTenb He NodaéTcs (XonoaHble WyMbl) —
[AVarHOCTMKa SMEeKTPOHHOW CXEeMbl W CheKTparnbHbIX famn;

Mnams roput, pacTBOp B pacnbinuTenb He nodaétcs (XonoaHble LWyMbl +
LWYMbl MflAaMeHW) — AnarHocTuka paboThl FrOperku 1 rasoBoN CXembl;

nnams ropuT, B pacnbiniMtenb Nogaétcsa OHOBbIN pacTBOp (XONOAHbIE WYMbI
+ WyMbl NfIaMeHU + LWYMbl FOpPEskh U pacnbliUTens) — aMarHocTtuka paboThl
pacnbinUTens, oueHka npegena obHapyXeHus;

nnama roput, B pacnbiyinTeslb nogaéTrcs pacTtBoOp uccriegyemoro aremMeHTa
AoCcTaTtoyHo ©GonbLuon KOHUEeHTpauunn — JuarHoCcTtuka HecTabunbHOCTK
pa6OTbI pacnbinunTend, oueHKa 4yBCTBUTEJIbHOCTU.

AVArHOCTMKM pasfnyHbIX CUCTEM MNpubopa OLEHKY LIYMOB cregyeT MpoBOAUTb
pasHbIX YCINOBUSIX:

Mpwn yBenMYEHUN YPOBHS LUYMOB, crieayeT PYKOBOACTBOBATbLCS PEKOMEHAALUSIMU,
NpuMBEAEHHbIMM B NyHKTe 6.1. «XapakTepHble HEeUCNpPaBHOCTM W MeToAabl
YyCTPaHEHUSI».
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4.4, OUEHKA YYBCTBUTEJIbHOCTU CMNEKTPOMETPA

OueHka 4yBCTBMTENBLHOCTU Npubopa NPoOBOAUTCA MO BESNIMYUHE XapaKTepUCTUYECKON
KOHUeHTpaumn n. 1.1.5.2. npn namepeHnn CTtaHgapTHOro pacTeBopa C KOHUEeHTpaunen
B AnanasoHe nponopuuoHanbHOro (FIMHEMHOro) y4yacTka rpagyvpoOBOYHOM KPUBOW.
Mo BenuuuMHe nornoweHnss paccunTbiBaeTcss Cxap U cpaBHMBaeTcs C Tabnu4HbIM
3HavyeHuem, npunoxeHwe: PABOYUE NAPAMETPbl WU XAPAKTEPUCTUKMU
AAC «KBAHT-2MT», «KBAHT-2M1». [donyckaeTca  yBenuyeHue  3HayYeHus
XapaKTEPUCTUYECKON KOHLIEHTPALMM MO OTHOLLIEHMIO K TabnmyHon BennymHe He Gornee
yeMm Ha 30 %.

Hanpumep: N3mepsas curHan  nornoweHus  ctaHgapTHoro  pactBopa Cu
KOHUeHTpaumn 0,1 mr/n  nonyyeHa BenuyumHa 0,026 6, npu atom
cornacHo (6) Cxap = 16,9 mkr/n, a gonyctumoe 3HaveHune 19,5 mkr/n.

BenuunHa xapakTepucTMyeKkon KOHUEeHTpauum cBA3aHa C KavyecTBOM paboThbl
pacnbinnTens, npu YCNnoBUM MNPaBUIIbHOM HACTPOMKM npubopa. [QuarHoctuka w
HacTpomKa pacnbiMTena paccMoTpeHa B N. 6.2.

5. MOBEPKA CIEKTPOMETPA

5.1. CnektpomeTp nocTaBnsgetca noTpebutento neBepeHHbIM B COOTBETCTBUU
C yTBepxaeHHon «MeToOMKOM TMOBEPKU» U CBUAOETENbCTBOM O MNOBEpKe
yCTaHOBIEHHOro obpasua.

5.2. MexnoBepouHblin WHTepBan — 1rog. lNoBepka [oOfMKHaA MNPOBOAMTBLCA Takke
nocrie pemMoHTa CrneKTpoMeTpa, KOTOpbI MOXET MOBMAUATb Ha ero MeTporio-
rmyeckue xapaktepucTtuku. lNoeepka He TpebyeTcs nocne peMoHTa U 3aMeHbl
KoMMbloTEpa Unn MNpuHTEpa.

6. TEKYLLULMA PEMOHT

PekomeHgaunmn paHHOro pasgena npegHasHadeHbl O UX  peanusauum
cneunanmncrtamMmm, OocCyLecTBndArWMMKU SKCnJ1yaTauunto an60pa.

BHUMAHUE: B cnyvae 3aTpyAHEHWW, CBSI3aHHbIX C BbISIBIEHUEM W
YyCTpPaHEeHWeM HeuCNnpaBHOCTEN HaCTOATENbHO PEeKOMEH-
AyeM cBA3aTbCA C npousBoautenemM. B HekoTopbix
cnyyasiX HeKBanuUUUPOBAHHbLIA PEMOHT MNPUBOAUT
K Cepbé3HbiM, Oornee [OPOrocToAWMM HEUCNPaABHOCTAM.
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TeKyLLl,VII7I PEMOHT CNEeKTpoMeTpa 3aKrnk4aeTCA B BbiABIIEHUU NMPUYUH N YCTPaHEHUU
XapaKTepHbIX HeMCHpaBHOCTeﬁ. I'Iepel-leHb 3TUX HeMCHpaBHOCTeVI n pekomMmeHgauunnm
no mMX yCTpaHEeHUK npuBeneHbl B Tabnuue 8.

Tabnuuya 8.
NMPU3HAKHA BEPOSITHASI MPVUVHA CMNOCOBb YCTPAHEHUA
HEUCIMNPABHOCTHU HEUCINPABHOCTHU

lMocne BkNtoYeHUs
cuctemHoro 6noka MK
HET npepbIBUCTOMN
NoaCBETKN KHOIMKK
BKMNtOYeHUs1 npuodopa
Ha nepegHen naHenw.

He nogkntoyéH
kabenb USB.

MpoBepnTb NoAKMtOYeHne
kabena USB.

[locne HaxXaTnsa KHOMKU
BKMOYEHMS NpepbIBUCTas
noacBeTka He MeHsieTcs
Ha MOCTOSIHHYIO.
OtcyTcTBYeT WyMm
BEHTUNATOPA ra3oBOro
o6noka. icnonHutenbHble
MexaHn3Mbl Npubopa

He yCcTaHaBnMBaloTCA

B Ha4anbHoOe NonoxeHune

1. OTcyTcTBYET
anekTponutTaHne npubopa

2. Bblwen un3 crpos
ceTeBOW npeaoxpaHuTenb

1. NpoBepuTb Hanu4yne
ceTeBoro kabens

WM HanpspkeHue B CeTu
Nno WHAMKaAUMW YOJSIMHUTENS
«MNNOT»

2. CBg3aTbCHa C TEXHUYECKUM
oTAEeNIoM MpMbI
npousBoauTen.

OTtcyTcTBYET CBA3b
mvexay MK n npnbopom

HenpaBunbHasi HacTpowka
rnopta cBsA3u

MpoBepuTb NOPT CBA3U
n Hanumuue pparvieepa USB

Mpnbop He pearnpyet
Ha komangabl MK

Mporpamma «3aBucna»

Bbikntounte npubop, BbINTU U3
nporpammel. Bkniountb npmbop.
3anyctuts MO.

1. YyBCTBMTENBHOCTH
aHanusa cHu3unacb
B HECKOSIbKO pa3

2. Yxygwwunacb
CXOAMMOCTb pe3ynbTaToB
npy n3MepeHun
BbICOKMX KOHLIEHTpaLumii

HenpaBunbHbI pexum
paboTbl roperku

MpoBepuTb NPaBUIBHOCTb
NCMOb30BaHNA pexuma
«[JONONHUT. OKNCNIUTENbY

HeuncnpasHoctb JIMK

3amenutb JIMK

HenpasunbHOe npoxoxaeHue
CBETOBOro ny4ya
yepes nnams

OTblocTnpoBath
cnekTparnbHble nammbl
NpOoBEPUTb NONOXEHNE rOPENKU
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MpogormkeHne Tabnuupbl 8.

NMPU3HAKHU BEPOATHAA MNMPUYUHA CNoCOb YCTPAHEHMUA
HEUCIMNPABHOCTU HEUCIMNPABHOCTHU
YyBCTBUTENBHOCTb 1. 3acopeHune KpynHbIMU 1. MNpoBecTV YUCTKY Wbl

aHanm3a cHu3unnacb B
HEeCKOJ1IbKO pa3

Yxygwmnacbh
CXOOANMOCTb
pes3ynbTaToB

npyu M3MepeHun
BbICOKMX KOHLIeHTpauum

YacTuamm unn BOSNOKHaMMU
HedMNbTPOBAHHOIO pacTBopa
KaHana urnbl pacnbimMTens

n (MnNn) kKanunagpHon TpPyoKu

2. HenpasunbHas
HacTpourka pacnbuIMTens

pacnbinUTens ¢ MNOMOLLbLIO
npucnocobneHus

n3 komnnekrta 3UTM1.

MpoayTb KanunnsipHyto TpyoKy
cXKaTblM BO3YyXOM

2. Hactpontb pacnbinntesnb
no pekomeHgauusm n. 6.2
3aMeHuTb pacnbinuTenb

HenpaBunbHo BbIGpaH pacxoa
roproyero rasa

Mo curHany nornoweHns
OT CcTaHgapTHoro obpasua
BblOpaTb ONTUMAarnbHbIN pacxoq

HeBepHo BblGpaH
TUN TOPKYEro rasa

YCTaHOBUTb pPEKOMEHAYEMbIii
TUN roprovero rasa

LWymbl nriameHn n
ropenku yBenuiununcb
B HECKOIbKo pa3

3acopeHue
BHYTPEHHUX MOBEPXHOCTEN
ropernku

BblinonHuTb onepaunmn
OYUCTKU FOPESIKU COornacHo
n.n.4.24-425 pasgena
“TexHu4eckoe obcnyxuBaHune”

CropaHune B nnameHu
npuMecen, cogepxalimxcs
B 3arpsi3HEHHOM roptoyeM rase

3amMeHuTb 6annoH
C ropr4YMM rasom

Hanét »xwupa
B KaHane pacnbliurens

Beectn B nnamsa 4depes
pacnbinnTenb 3TUMOBbIN
cnmptT Ha 1+ 2 MWHYTHI

KonebaHnua curHana 6e3
nnameHn BO3pOCnu B
HECKOIbKO pas3

HeuncnpasHoctb JIMK
Unu AenTepueBor namnbl

3aMeHnTb
cnekTparnbHyl namny

[NosiBreHuve
pa3pbIBOB MNriaMeHn
“aueTuneH/ 3akmcb
asoTa’ BOOMb Lenu
roperku

HakonneHwne
OTNOXeHun rpacputa
Ha LWenu roperku

He raca nnamenw, yaanutb
Harap C MOMOLLbIO OTBEPTKU
cpegHero pasmepa

na ncknoveHna
CamMOMNPOU3BOSNbHOIO ralleHus
nrameHn, YMCTKY BbINOSTHATb
OT CepeauHbl LWenn
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OkoH4yaHue Tabnuubl 8.

NPU3HAKH BEPOATHASA MPUYUNHA CMOCOB YCTPAHEHMA
HEUCIMNPABHOCTHU HEUCNPABHOCTU
He BngHo ceBeyeHns Bbiwna u3 crpos CHATb ropenky, OTKpyTUTb
cnvpanu npy noBopoTe cnupanb Onoka nomxwura BUHT KpenneHus Koxyxa 6noka
pblyara 6noka nogxura nompxkura, NOBepHyThL GIOK B
pabouyto 30HY, CHATb KOXYX
He npoucxogut nogxura ocnabuTb BUHTbI KpenneHus
nnameHmn cnvpanu, Npou3BECTN 3aMEHY.
OcywectBnTb COOpPKY B
obGpaTHOM nopsake .
3anax rasa HapylweHa repMeTU4HOCTb BoccraHoBuTb
B npouecce paBoThl BXOAHbIX ra30BbiX repMEeTM4YHOCTb ra3oBbix
MarucTpanemn mMarucTpanemn
(npn pabote
C nnameHem ) Bbixon u3 cTpos 3aMeHUTL
nponax / Bosayx cnabbiid | YNNOTHUTENBHOTO KoNkLa YNMOTHUTENBHOE KOMbLIO
3anax rasa B nepBble MeXay roperkou
cekyHabl nocne nogxura | U naTpyGkom M.4.2.9.
He gaBnsieTcs Kamepbl CMelleHnA
HEeNcnpaBHOCTLIO)
He npoucxoaut loptouni ras lMpoBepuTb rasosble
nompknra nrameHun He nocTynaet KOMMYHMKaLnn
B Kamepy CMeLLeHns N JaBneHne ropoyvero rasa
HeuncnpasHocTb peaykTopa B bannone; npu pabote
. B C MNponaHoBbIM OannoHOM
3arps3HéH rasoBbIn WTYLEP | avocthio 5 nUTPOB —
KaMepbl CMEeLIeHNS 3amMeHuTb BannoH
B rasoBon maructpanu
NPUCYTCTBYET BO34yX rlpO‘-WICTI/ITb rasoBbli
LWITYyUep Kamepbl CMELLEeHUs
8 puc.8, 9 (npaBbin),
npeaBapuUTEnbHO CHATb
TpyoKy
Mnama 3aropaetcs Pacxogbl rasoB ctagun lMpoBepuTbL COOTBETCTBUE
W racHeT BO Bpems NOArOTOBKU TOPErKu 3HayYeHUn pacxogoB rasoB
«OTXUra» ropenkm nnnm B npu nomkure Tabnuue 6
pexvMe «CTabunusauus» | sagaHbl He BEPHO
Cpabotan npegoxpaHu- He cobniogeHbl npasuna 3ameHnTb KnanaH
TenbHbIM KNanaH - npobka | paboTbl ¢ rasoBow Ha HOBbIN (BXOAUT
Kamepbl CMeLleHuUst CMECbIO aLeTUreH-3akuncb B coctas 3UIM)
asoTta
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6.2 HACTPOWKA U OBCINYXXUBAHUE PACNbUINTENSA

BHUMAHUWE! Pacnbinutenb ABNAETCA OCHOBHbLIM 3fIeMEHTOM aToMu3a-
TOopa, BUAKOWMUM Ha YYBCTBUTEINIbHOCTb U CTaOUNbHOCTb
npoBoAuMOro aHanusa. bonbWMHCTBO HeucnpaBHOCTEN
pacnbinUTensa CBA3aHO C HapylleHueM nofb3oBaTeriemM
3KcnnyaTtauMoHHbIX OrpaHU4YeHUHU, yKasaHHbIX B n. 3.1.4,
3.1.5., a Takke ¢ HEBbINOJIHEHMEM pPaboT No TeXHU4YeCKoOMy
obecnyxuBaHuio n. 4.2.1.

6.2.1. [pn CHWXKEHNN YYBCTBUTESNBHOCTN HEOBXOAMMO NPOBEPUTL pacxon Npodbl Yepes
pacnbinutTensb. 3HayeHne Ha MaHoMeTpe 6noka perynupoBkM OaBneHUs
pacnbinMTens 4omkHo 6biTb B npegenax 1,8 - 2,0 atm puc.18. Npu aTom pacxoa
npoObl gormkeH 6bITb B npegenax 5,5 — 6,0 mn/muH. Ecnn pacxoa npobbl MeHbLUe,
HeobXo4MMO MPOYUCTUTL UMY pacnbinUTEeNs C NOMOLLbBI MpucnocobneHnsa uns
3UM. [Ona 3aT10oro HeobxoAuMMO BbIKPYTUTb MNPOBKY KanunnapHon Tpyobkwu,
OCTOPOXHO  BbIHYTb  Kanunnsp, MNpoBEpPUTb KayeCTBO pasBasibLOBKM U
LEeNOCTHOCTb CUJTIMKOHOBOIO KOJbLia, BCTaBUTb MNpucnocobrieHne B OTBepCTUe
UrAbl N OCYLLLECTBUTb OYUCTKY puc. 74.

MpoayTb KaMMAMsSp C MOMOLIbI PEe3VHOW Tpyln. YCTaHOBUTb Kanunnsp
B pacnblnnTenb, 3akpyTUTb NPOOKy KanunnsipHon Tpybku. Kanunnsp He AomkeH
npoBoOpayYnBaTbCs B pacnbinuTene.

Ecnn NPOYNCTKaA Urnbl HE Aalia MOJIOKUTENIbHbIX Pe3yribTaToOB PEKOMEHOYETCA
Nnpon3BeCTU 3aMeHy pacnblIATENA.

Puc. 74. MNpounctka urnbl pacnbuUTENsa C¢ NOMOLWbLIO NPUCNOCOGNeHus

BHUMAHUE: TNonHas pa3bopka M HaCTpoOMKa pacnbifiuTensi MOXeT ObITb
BbINOJZIHEHA MNPXM YCNOBUM T[NyOOKOro MNOHUMaHUA
nNpUHUUNa paboTbl U KOHCTPYKTUBHbLIX 0COGeHHOocTeN. Mpu
3TOM  U3roToBUTENb He  rapaHTUpyeT  MNOJIHOro
BOCCTAHOBIIEHUA XapaKTepPUCTUK CMeKTpomeTpa.
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[na cHATMA pacnbiNUTens ¢ kKamepbl HEOOX0AMMO OTCThIKOBaTb TPYBKy noasoaa
okMcnuTens (HagaBuTb ykasaTeslbHbIM M OonbLUMM NanbLueM Ha OUKCUPYIOLLYHO
wanby wryuepa 4 puc.15, oAHOBPEMEHHO MNOTSHYTb 3a TPYOKy B NPOTUBO-
MOSTIOXXHOM HanpaBfieHUMN), OTBEPHYTb YETbIPE BUHTA KPEMMEHNUs pacnblnuTens u
BbIHYTb €ro, MNOTSHYB Ha cebs.

CHATb uMnakTop 3 puc.15, 0CTOPOXXHO NOAAEB €ro OTBEPTKON pUC. 75. BbIKPYTUTb
NpobKy KanunnapHoW TpybKWM, OCTOPOXKHO BbIHYTb Kanunnap puc.76. BeikpyTuTb
TPpU perynmpoBoYHbIX BUHTa 9 puc. 15 (nocnegoBaTenbHO BINOMHAS 4S8 KaX40ro
BMHTa 2-3 ob6opoTa NPOTUB YacoBOW CTpenku) puc. 77. CHATb wanby kpenneHus
urnbl 8 puc. 15. OCTOpPOXHO BbIHYTb WUFy M3 KOpryca pacnbinuTens.

Puc. 75. CHATuMe mmnakTopa

Puc. 76. CHaTue Kanunnsapa
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Puc.77. CHATHe WanObl KpenseHUA WIMMbl

OueHnTb CoCTOsiHME [feTanen pacnbluTens, MNpPOMbITb, MPOAYyTb CXaTbiM
BO3QYXOM.

Puc. 78. Pacnbinutens B pa3ob6paHHOM Bupae

OCTOpOXHO BCTaBUTb WUrAy B KOPMyc pacnbinutens. YCTaHOBUTb LIanby
KpenneHus Wurfbl U HaXUBUTb PErynMpoBOYHbIE BUHTHI. [locnegoBaTtensbHO
Bpallas perynmpoBOYHblE BUHTbI O06UTbCA nérkon pukcaumm Lwanobsol.
MpucTbikoBaTh TPYOKY nopBoda okucnuTens (BCTaBuMTb OO ynopa B OTBEpCTUE
wryuepa 4 pwuc. 15).

100



NKH>K.91.000.000 P3

lMocnepoBaTernbHO BpaLlas perynmpoBOYHbIe BUHTLI MO YaCoOBOW CTperike Ha 2 — 3
obopoTa puc. 79 gobutbcsa 3HayveHus 2,0 atM Ha MaHoMeTpe 6rioka perynmpoBKU
AaBNeHns pacnbiNTens, NpyM 3TOM He AonycKaTb CUITLHOro nepekoca wanobl
KpenneHus wurnbl OTHOCUTENbHO KOopryca pacnbinuTens, 3T0  MOXeT
NPMBECTU K BbIXOQY M3 CTPOsi POPCYHKM urnbl 6 puc. 15.

Puc. 79. Hactpounka pacxoga Bo3gyxa

YcTtaHoBuTb kanunnap. MNpoBepntb pacxoa npobbl Yyepes pacnbinuTens n. 6.2.1.
[Ana yBenuyeHus pacxoga npobbl HeobxoaumMo BpawaTb pPerynmpoBOYHbIE
BMHTbl MO 4acOBOW CTpesike, BCE TPWU Ha OOAWH W TOT Xe yrosi, nNpu 3TOM
KOPPEKTUpys 3HayeHune paasrneHust BMHTOM 1 puc. 18 ©Gnoka perynupoBku
AaBneHus pacnbinutenst (gaBneHne OyaeT Bo3pacTtaTtbh). [ns yMeHbLleHus
pacxoga npobbl BMHTbLI BpallaTb NPOTMB YacOBOW CTPESku, BCE TPpWU Ha OAMH
M TOT Xe Yros, NpyM 3TOM KOPPEKTUPYs 3Ha4YeHue aaBneHus BUHTOM 1 Gnoka
PErynMpoOBKN OaBMNeHus pacnoiMtensa (gaeneHne 6yaeT  yMeHbLlaTbCs).
YcTtaHoBUTb MMnakTop. NpoBepuTb Ka4ecTBO pacnblfneHust (OTCYTCTBUE KPYMHbIX
kanenb) puc. 80, Nnp1 HEO6GXOOMMOCTN NOAKOPPEKTUPOBATL MOMOXEHME LLapuka
nmnaktopa puc. 81 (Bpawas BMHT, KOHTPONMPOBATb KA4eCTBO pPacChbIfieHus ).
YCcTaHOBUTb pacnbinuTenb U 3adukcMpoBaTb YETbIPpbMS BUHTAMU KpPEMSEeHUs.

OkoHYaTenbHasi HacTpowmka pacnbIIMTens NPOBOAUTCS C FOPALMM NiamMeHeM
M HaCTPOEHHbIM MpuBopoM MO curHany nornoweHns. BennumHa abGcopbumm
KOHTpOonupyeTca B rpadudeckom akpaHe puc. 54 (kHonka «[pacpmk»),
Nno CTaHOapTHOMY pacTBopy. Bpalias BUHTbI perynvpoBku Lanbbl KpenneHus
urnbl B Hebonblwmnx npegenax (3+5 rpagycoB) Heobxognmo [obutbesA
MaKCMManbHOro curHana normoLLeHnsl, nocne 3Toro NPoBepuUTb pacxon Npobbl.

BHUMAHUWE! Kateropuyecku 3anpeljaeTcss NpousBoAUTb PeryrmpoBKy
pacnbinuTensa npu padoTte ¢ nnameHeM aueTuneH / 3aKucb
asorTa.
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Puc.80. [lpoBepka Ka4yecTBa NblfieHUS

Puc. 81. PerynupoBKa MOJIOXXEHMA MMNaKTopa
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7. XPAHEHUE

71.

7.2,

Mpun KpaTKOBpeMEeHHOM XpaHeHUW CNeKTPOMEeTp [OOMMKEeH HaxoauTbCA B
3aKpbITOM MOMELLEHUN NpU TemnepaTtype okpyxawwero Bosgyxa 10+35°C u
OTHOCUTENbHOW BriaxxHOCTN He 6onee 80 % npu +25°C. B Bo3ayxe He OOMKHO
BbITb MPMMECEN, BbI3bIBaAOLLNX KOPPO3UIO.

Mpu AnuTenbHOM XpaHeHUU CNEKTPOMETP AO0SPKeH ObiTb NOMELeH B 4Yexon
n3 nonuatuneHoson nneHkn no MOCT 10354 c cunukarenem — ocywmTeniem
no NOCT 3056 B konuyectse He meHee 0,8 kr; yexon JoMmKeH BbITb repMeTUYHO
3aBapeH TennoBbiM WBOM. KOMNbOTEP M NPUHTEP OOSMKHbI XPaHUTLCA B CBOEN
3aBOCKON ynakoBke. CnekTpoMeTp [OfKEH HaxoauTbCA B 3aKPbITOM
nomMeLLeHnn npu TemnepaType okpyxatouwero sosgyxa ot —20°C go +50°C u
OTHOCUTENbHON BRaxHoCcTU He Gonee 98 % npu Temnepatype +35°C.

8. TPAHCINMOPTUPOBAHUE

CnekTpomMeTp AOSMKEH TPaHCNOPTUPOBATLCA TOMBbKO B YNAKOBOYHOM  SILLMKE
M B MOMOXEHUN, onpefenseMoMm MaHuUNynsuMoHHbIM 3HakoM «Bepx. He
KaHTOBaTb» MNPU 3TOM CMNEKTPOMETPUYECKUA OnoK Ao/mKeH OblTb MOMELLEH
B 4exon (cm. n. 8.2). [lepcoHanbHbI KOMMLIOTEP W NPUHTEP OOJTKHbI
TpaHCNOPTUPOBATLCA B MX 3aBOACKOW TPAHCMOPTHOM YNaKoBKe.

CnekTpomMeTp AonycKaeTCAa TPaHCMOPTMPOBATb KPbITbiIM aBTOMOOMWMBHBIM 1
KEene3HO4OPOXHbIM TpaHCNOPTOM 6e3 orpaHuYeHust CKOPOCTUM U PacCTOsIHUSA
B  YCNOBUSIX, COOTBETCTBYKOLIUX KNUMaTU4ecKoMy ucnonHeHuto  XJ11,1
no NMOCT 15150.

TpaHcrnopTupoBaHue criegyeT NPovM3BOAMTL B COOTBETCTBMM CO CReayowumm
npaBuramMn NepeBO3KN TPY30B:

—  “Obwme npaBuna nepeBO3KU Py30B aBTOTPAHCMOPTOM”, YTBEPXKAEHHbIE
MwuHasToTpaHcnoptom PCOCP, 1971 r. ¢ uameHenusamu ot 21 maa 2007 r.

— “NMpaBuna nepeBo3kn rpy3oB”, usgartenbctBo “TpaHcnopt’, 1977 .

- “TexHu4eckme ycroBusi NEPEBO3KU U KPeMNNeHus rpy3oB”, YTBEPXKOAEHHbIE
MMNC CCCP, 1966 .

PacnakoBka cnektpomeTpa nocne TpaHCNoOpPTUPOBaHMA MNpu OTpuLaTeNbHbIX
TemnepaTtypax [doSfhkHa npou3BoauUTbLCHA He paHee, 4Yem udepe3 10 vacos
nocne npebbiBaHMA B HOpPMasibHbIX KIMMaTUYECKMUX YCMOBUSX.
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MpunoxeHue 1

NOPAAOK MNMPUITOTOBJIEHUA PACTBOPOB
AnA NPOBEPKU PABOTOCIOCOBHOCTU N OMNPOBOBAHUA
BJIOKA IPI' (TEHEPATOP PTYTHO - rTMAPUOHbIN)

1. O6opyanoBaHue, nocyna UM peakTUBbl, UCMOJIb3yeMble
NpyU NPUroTOBNIEHUN OCHOBHbLIX U KOHTPOJIbHbIX PacTBOPOB:

1.1. Becbl nabopaTtopHble, 2-01 Kracc TOYHOCTMH, FOCT 24104,
C BepxHUM npepesiom B3BewwwmBaHna 200 r.

1.2. Mepbl macchl (rMpu), 2-0M Knacc TOYHOCTH, FOCT 7328;
1.3. OnekTponnutka 6bITOBasi C 3aKpbITOW Crvpanbto FOCT 14919;
1.4. Konbbl MepHble HanuBHbIE:

2—- 25- 2, rOCT 1770;

2— 50- 2

2—- 100 - 2;

2—- 200- 2;

2—- 250 - 2;

2-1000 - 2.
1.5. [unetkn mepHble:

4(3)-1- 1, FOCT 20292;

4(5)-1- 2;

4(5)—1 - 5

4(5)-1-10;

4 (5)-1-20.
1.6. CrakaHbl:

H-1- 10 TXC, FOCT 25336;

H-1- 25

H-1-100.
1.7. CTtakaH4yukM Ansa B3BELUMBAHUSA: CB, FOCT 25336;
1.8. Konbbl koHnveckne KH-1-50-29/32 TC FOCT 25336;
1.9. Kucnorta asotHas, X4, d=1,42rr/cm3, FOCT 4461;
1.10. Kucnota congHaa, X4, d=1,19r/cm3, FOCT 3118;
1.11. Kannin OBYXpOMOBOKMUCIbLIN, X.\., FOCT 4220-75;
1.12. Kucnorta numoHHas, X4, FOCT 3652-69;
1.13. Hatpun rugpookncb, XY, FOCT 4328;
1.14. Hatpun Gopruapug, TY Ne 1-92-162-90;
1.15. OnoBo AaByxnopucrtoe, X4, FOCT 3678;

1.16. dunbTpbl 06e330neHHble “CuHAA neHTa’.
1.17. Boga guctunnmpoBaHHas FOCT 6709, unn GugnucTUNNMpoBaHHaA.

1.18. CuHTeTudeckoe Motollee CpeacTBO ANs MbiTbs flabopaTopHon nocynbl
(2r CMC pactBopsieTcsa B 1 nutpe BOAbI).
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CrangapTHble obpasubl cocTaBa pacTBopa WMOHOB MeTanna
C MacCoOBOW KOHLUEeHTpauuen:

1.18.1. MbIWwbsAK - 0,1 mr/cm3, FCO 3397,
1,0 mr/cm3, FCO 7237-96;
1.18.2. PTyTb - 1,0 Mr/cm?, rCO 3497;
1.18.3. CeneH - 0,1 mr/cm?3, CO 6076-91,
1,0 mr/cm3, FCO 5233-90;
1.18.4. Cypbma - 1,0 mr/cm3, rCO 6079-91.

"paHULbl OTHOCUTESTILHOW NOrPELUHOCTM KOHLEHTPAUUN B YKa3aHHbIX Bbille
(n.n.1.18.1+1.18.4) craHaapTHbIXx Obpasuax cocTaBa pacTBopa WOHOB
MeTanna coctaensT + 1% npu goseputernbHon BeposiTHocTn P=0,95.
[onyckaetca npuMeHeHWe cTaHAapTHbIX 00pasuoB cocTtaBa C Apyrumu
3Ha4YeHMSIMWU MacCOBOM KOHLUEHTpauum WOHOB MeTansioB Mpu YCroBun
obecnevyeHns nMoOrpeLlHOCTEN KOHLEHTPaUUU B MOMYYEHHbIX KOHTPOSIbHbIX
pactBopax He 6oriee ykasaHHbIX B HacTOsLEeNn MeToauKe.

Mpy wucnonb3oBaHMM pPacTBOPOB CTaHOApTHbIX 06pasuoB crieqyeT pykoBoOa-
cTBOoBaTbCs TpeboBaHusimn GesonacHoctn B cootBeTctBumM ¢ TOCT 12.1.005
n rOCT 12.1.007. OTtxogbl, KOTOpble MOryT oOKasaTb BpedHOe [OeucTBue
Ha paboTalrLmx 1 oKpyxatoLyto cpeay (MbiwbsK!) A0MMKHBI ObITb 006E€3BPEXKEHDI.

2. lMopgroTtoBka nocyabl

2.1.

2.2.

HoByto nnun 3arpsisHeHHyt0 nocyay npombiTb pactBopom CMC (n.1.13), 3aTem
BOOONPOBOAHOM BOAOW: @ NOCSe 3TOro NponosockaTb ANCTUNNIMPOBAHHOW BOLOW.
HenocpencreeHHO nepen MCnonb3oBaHMEM NOCYAY MPOMbITb a30THOW KUCITOTOWN
KOHUeHTpauvein 1 monb/gmM3® (65 MmN a30THOW  KUCMOTbl  MOMECTUTb
B MEPHYIO KONBY BMECTUMOCTbLIO 1 NIUTP U AOBECTU A0 METKU AUCTUNNIMPOBAHHON
BOOOWN).

HoByto nocyny, npeaHasHayYeHHy ANng XpaHeHUs pacTBOPOB C KOHLIEHTpauuen
MOHOB MeTannoB MeHee 1 Mr/f NPOMbITb COrnacHo n.2.1, 3anofHUTL PacTBOPOM,
nognexawmum XpaHeHulo, BblaepxaTb He MeHee 8 4acoB, CNMUTb pPacTBOp
M ononocHytTe 10 MN OUCTUNNMPOBAHHOW BOAbI.

3. MpurotoBneHue ¢oHOBLIX pacTBOpPOB

3.1.

Mpurotosnenue 0,02 % pacTtBopa NIMMOHHOW KUCHOTbI
B 2M pactBope a3O0THOW KUCIOTbI
(cboHoBbIN pacTBOp Ne 1)

0,2 r nMMOHHOWM kncnoTsbl (N.1.12) pacteopuTsb B 400-500 Mn AMCTUNNMPOBaHHON
BOAbl B MEPHON KOoNbe BMECTUMOCTbIO 1 nuTp, NpunuTb 128 Mn a30THOM KMCMOTbI
(n.1.9), poBectn 0OBLEM pacTBopa OO0 METKM OUCTUNNMPOBAHHOW BOLOW,
nepemMeLuaThb.

105



3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

NKH>K.91.000.000 P3

MpurotoBneHne 2M pacTBopa a30THOM KUCMNOTbI
(cpoHoBLIN pacTBOop Ne 2)

128 mn a3oTHOM KUCMOTbI (M.1.9) NOMecTUTb B MepHyK Konby BMECTUMOCTbIO
1 nutp, goBecTn 0O6BLEM pacTBopa A0 METKM AUCTUINIMPOBAHHOM BOAOM,
nepemMeLLaThb.

MpurotoeneHne 0,2% pacTtBopa SIMMOHHOW KUCAOTHI
B 4M pacTtBope COnsiHOM KUCMOTbl (hoHOBLIN pacTtsop Ne 3)

2 1 nMMoHHOW kucnoTbl (N.1.12) pactBoputb B 400+500 MmN gucTMnnnpoBaHHON
BOAbl B MEPHON KONGE BMECTUMOCTBIO 1 NUTP, NpUNUTbL 324 MM CONSAHOW KUCNOTbI
(n.1.10), poBectn 06BLEM pacTBOpa A0 METKM AOUCTUANIMPOBAHHOW  BOAOW,
nepemeLLaThb.

MpurotoBneHme 6M pacTBopa COSIAHOM KUCMOTbI
(cboHoBbIN pacTBOop Ne 4)

486 mn consaHon kmcnotTbl (n.1.10) noMecTuTb B MEPHYO KONBy BMECTMMOCTLHO
1 nutp, goBecTn OOGBLEM pacTBopa OO0 METKM AUCTURANIMPOBAHHOW BOAOW,
nepemeLLaThb.

MpuroToBneHne 1M pacTBopa COSMIAHOM KUCMOTbI
(cboHoBbLIN pacTBOp Ne 5)

81mMmn consaHon kucnoTbl (N.1.10) NOMecTuTb B MEpPHY KONby BMECTUMOCTbLIO
1 nutp, goBecTn OOBLEM pacTBopa OO0 METKAM AUCTURIMPOBAHHOW BOAOW,
nepemeLLaThb.

MpuroToBneHne pacTeBopa LBYXPOMOBOKUCIIOrO Kanug
(cboHoBbIN pacTBOp Ne 6)

3.6.1. 4 r aByxpomosokucnoro kanua KaCr207 (n.1.11) pactBoputb B 40+50 mn
ANCTUNNMPOBAHHOM BOAbI B MePHON konbe BMecTuMocTbio 100Mn, 3aTem AOBECTU
00bEM pacTtBOpa OO0 METKM AUCTUINIMPOBAHHOW BOAOW.

3.6.2. OtobpaTtb 50 MN KOHUEHTPMPOBAHHOM a30THOW KucnoTbl (N.1.9) n 5 wmn
pacteopa n.3.6.1, nepeHecTn B MepPHyt KOnby BMeCTUMOCTbLIO 1 nnTp, 4OBECTH
00bEM pacTtBOpa OO METKM OAUCTUNNMPOBAHHOWM BOAOW, nepemMeluathb.

MpuroToBneHne pacTeBopa LBYXPOMOBOKUCIIOrO Kanug
(cboHoBbIN pacTBOop Ne 7)

6,5 M KOHUEHTPUpOBaHHOW a3oTHOW KucrnoThl (N.1.9) n 5 mn pacteopa n.3.6.1
NOMECTUTb B MEPHYI KOnby BMeCTUMOCTbIO 1 nNnTp, JoBecTn o6bEM pacTBopa
A0 MeTKM AUCTUINMPOBAHHOW BOAOW.

4. MpuroTtoBrnieHNne KOHTPOJIbHbIX KanMOpPOBOYHbLIX PACTBOPOB MblillbsKa

41.

MpuroToBneHMe OCHOBHOMO CTaHOAPTHOrNO pacTBopa MbllbSAKa

BckpbITb amnyny ctaHgapTHOro obpasua cocTaBa pacTBopa WOHOB MbILLbSKA,
BblMMTb B CYXOM CTakaH, MEPHOW nuneTkon oTobpaTb S Mn, nepeHecTu
B MepHyto konby BmectumocTtbto 100 mn, 4oBeCTM A0 METKM (POHOBBLIM PacTBOPOM
Ne1, nepemewaTb. BbigepxaTtb B TeyeHun 8 4acos.

MaccoBasa KOHUeHTpauus pactBopa 5 wr/n npu wucnonb3oBaHum [CO 3397
unn 50 mr/n npu ucnonb3oBaHun CO 7237.

Cpok xpaHeHusi pactBopa — 3 mMecsua.
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MpuroToBneHne paboyero cTtaHAApPTHOrO pacTBOpa Mblllbsika
C MaccoBoW KoHueHTpauuen 0,5 mr/n

10 MmN OCHOBHOro CTaH4APTHOrO pacTBOpa MblLLbsKa C MacCOBOW KOHLIEHTpauuen
5 Mr/n unu 1 Mn OCHOBHOrO CTaHAAPTHOrO pacTBOpa C MacCOBOW KOHUEHTpaunen
50 Mr/n nepeHecT € NOMOLLbIO MUMNETKM B MEPHYIO KONBY BMecTMMocTbio 100 mn,
A0BEeCTN 0 MeTKM ooHOBbIM pacTBopom Ne1, nepemelruaTs.

Cpok xpaHeHusa pactesopa — 10 gHen.

MpurotoBneHne paboyero ctaHAApPTHOrO pacTBOpa MbllbsKa

C mMaccoBoWn koHueHTpauuen 0,1 mr/n

2 M OCHOBHOIO CTaHA4ApTHOro pacTBopa Mbiwbska (N.4.1) ¢ MacCOBON KOHLIEH-
Tpauunen 5 mr/n nnn 20 mn paboyero ctaHgapTHOro pacTteopa (n.4.2) nepeHecTu

C NOMOLLbIO MUNETKM B MEPHYIO KONBby BmecTumocTbto 100Mn, oBECTU A0 METKU
doHoBbLIM pacTBopoM Ne1, nepemeliaTsb.

Cpok xpaHeHusi pactBopa — 10 gHen.

MpuroToBnNEHME KOHTPOSIBHOrO pacTBopa MbllbsiKa

C MaccoBol koHueHTpauuen 10 mkr/n

2 mn paboyero ctaH4apTHOroO pacTBopa MbllbdAka C KOHUeHTpauuen 0,5 mr/n
nepeHecT C NOMOLLbIO MUMETKM BMECTUMOCTbLIO 2 M1 B MEPHYHO KONy BMeCTu-
mMocTbio 100 mn, goBectn 0O MeTKM (poHOBLIM pacTBopom Ne2, nepemeliaTsb.

Cpok xpaHeHus pacteBopa — 1 AOeHb.

MpurotoBneHne KOHTPONbHOINO pacTBOpa MbllbsKa

C MacCoOBOW KOHUeHTpaunen 8 mkr /n

8 Mn paboyero ctaHaAApTHOrO pacTBOpa Mbllbska C KoHUeHTpauuen 0,1 mr/n
NepeHecTn C NOMOLLLIO MUMNETKM BMECTMMOCTLIO 10 M B MepHYyto Konby BMeCcTu-
mMocTbio 100 mn, goBectn 0O MeTKM (poHOBbIM pacTBopom Ne2, nepemewiaTsb.

Cpok xpaHeHust pacTtBopa — 1 [OeHb.

MpuroToBneHMe KOHTPOSIBHOrO pacTBopa MbllbsKa

C MacCOBOW KOHUeHTpauuen 4 mxr/n

4 mn paboyero ctaHOapTHOrO pacTBopa MbllbsAka C kKoHuUeHTpauuen 0,1 mr/n
nepeHecTn C MOMOLLBbIO NUNETKM BMECTUMOCTbIO 5 M B MepHyto Konby BMecTu-
mMocTbio 100 mn, goBecT 4O MeTKM (POHOBbIM pacTtBopoMm Ne2, nepemeluatsb.

Cpok xpaHeHus pacteBopa — 1 OeHb.

[MpuroToBneHne KOHTPOSBHOrO pacTBopa MbllbsKa

C MacCoOBOW KOHUEHTpauuen 2 mxr/n

2mMn pabodero cTaHOApTHOrO pacTBOpa Mbllbska C KOHUEHTpauunen
0,1 Mr/n nepeHecTn C NMOMOLLBLIO MUNETKM BMECTUMOCTBLIO 2 MiT B MEPHYIO
kondy smectumocTbio 100 mf, JOBECTU A0 MEeTKM (POHOBbIM PacTBOPOM
Ne2, nepemewaTb.

Cpok xpaHeHus pactBopa — 1 OeHb.

anFOTOBHeHVIe KOHTPOJIbHOIO pacTBOpa MbllUbdAKa

C MaccoBOW KOHUeHTpaumen 1 mkr/n
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1 mn paboyero ctaHOapTHOrO pacTBopa Mbilbska C KoHueHTpaumen 0,1 mr/n
NepeHecTn C NOMOLLbIO NMUNETKM BMECTUMOCTbLIO 1 MIT B MEpHYI0 Konby BMecTu-
mocTbio 100 mn, JoBecTM A0 MeTKM (POHOBLIM pacTBopoM Ne2, nepemeluaTsb.

Cpok xpaHeHunsa pactBopa — 1 OeHb .

FpaHMUubl OTHOCUTENLHOW MNOrpeLHOCTU KOHLUEHTpauuMm MbllubsAKa
B KOHTPOJIbHbIX pacTBopax coctaBnawT *3 % npu goBepuTeribHOMU
BeposaTHocTn 0,95.

"HyneBbIM" KOHTPOSbHBLIM PacTBOPOM ABNAETCA POHOBbLIN pacTBop Ne2.

5. MpurotoBneHne KOHTPOSbHbLIX KanUMGPOBOYHbLIX PacTBOPOB CypbMbi

5.1

5.2

5.3

5.4

5.5

5.6

[MpuroToBneHne OCHOBHOrO CTaHAAPTHOrO pacTBopa CypbMbl

C MaccoBOW KoHUeHTpaunen 50 mr/n

BckpbITe amnyny ctaHgapTHoro obpasua cocTaBa pacTBopa MOHOB CypbMbl
(1,0 mr/cm3), BbIMMTb B CyXOW CTakaH, MepHOW nuneTkoi oTobpaTb 5 mm,
nepeHecTn B MepHyto konby BmectumocTbo 100 mn, 4oBecTn 40 METKM OOHOBLIM

pacTtBopom Ne 3, nepemewiaThb.
Cpok xpaHeHus pacTtBopa — 3 Mecsua.

MpurotoeneHne paboyvero cTaHAApPTHOrO pacTBopa CypbMbl
C MaccoBoW koHueHTpauuen 0,5 mr/n

1 MN OCHOBHOrO CTaHOAPTHOrMO pacTBopa CypbMbl C KOHUEHTpaumen 50mr/n
nepeHecT C MOMOLUBI MUMETKM BMECTUMOCTBIO 1 MJT B KOHUYECKYIO KOnoy,
pobasutb 50 mn doHoBoro pactBopa Ne4, 3aKkpbiTb YaCOBbIM CTEKIOM U
npoknnaTUTe 20 MUHYT. [MONyYeHHbLIN pacTBOpP KOSIMYECTBEHHO MNepeHecTn B
MepHy0 konby BmectumocTbio 100 mn, JOBECTM 4O METKM (DOHOBBLIM PacTBOPOM
Ne3, nepemeluatb.

Cpok xpaHeHusi pactBopa — 10 gHen.

[MpurotoBneHne KOHTPOSbHOIO pacTBoOpa CypbMbl

C MaccoBoW KoHuUeHTpauuen 20 mkr/n

4 mn paboyero craHOapTHOrO pacTtBopa CypbMbl C KOHuUeHTpauuwen 0,5 mr/n
NepeHecT! C NOMOLLbIO NMUNETKM BMECTUMOCTbLIO 5 MIT B MEpHYI0 Konby BMecTu-
mocTbto 100 mn, goBectn o MeTkn poHOBbIM pacTBopoM Ne5, nepemewsaTts.

Cpok xpaHeHust pacTtBopa — 1 [OeHb.

[MpuroToBneHMe KOHTPOSIBHOrO pacTBopa CypbMbl
C MaccoBoW KoHueHTpauunen 10 mkr/n

2mn paboyero pactBopa CTaHAApPTHOMO CypbMbl C KOHuUeHTpauuen 0,5 mr/n
NepeHecT! C NOMOLLbIO NMUNETKA BMECTUMOCTLIO 2MN B MEPHYIO KONby BMecCTu-
mocTbio 100 mn, goBectM A0 MeTkM (POHOBbLIM pacTBopoM Ne5, nepemeliaTs.

Cpok xpaHeHusi pacTtBopa — 1 [eHb.

[MpurotoBneHne KOHTPOSIbHOMO pacTBopa CypbMbl
C MacCOBOW KOHUEHTpauuen 5 mxr/n
1 Mn paboyero crtaHgapTHOrO pactBopa CypbMbl C KOHUeHTpauumen 0,5 mr/n

NepeHecT! C NOMOLLbIO NMUNETKM BMECTUMOCTbLIO 1 MIT B MEPHY0 Konby BMecTu-
mocTbto 100 mn, goBecTM A0 MeTkM (poHOBLIM pacTBopoM Ne5, nepemeliaTs.

Cpok xpaHeHus pacTtBopa — 1 [OeHb.

[MpuroToBneHMe KOHTPOSMBHOrO pacTBopa CypbMbl
C MaccOBOW KOHLUEHTpaumen 2 mkr/n
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1 0 M KOHTPOJSIbHOIO pacTBoOpa CypbMbl C KOHUeHTpauuen 20MKr/n nepeHecTu
C MOMOLLbLIO MUNETKM BMEeCTUMOCTbO 10 Mn B MepHyk Konby BMECTUMOCTbIO
100 mn, goBectTn OO0 MeTkM poHOBbLIM pactBopoM Ne5, nepemewsaTsb.

Cpok xpaHeHusi pacTtBopa — 1 OeHb .

5.7 [lpurotoBneHne KOHTPOJSIbHOIMO pacTBopa CypbMbl
C MaccoBoW KoHUeHTpauuen 1 mxr/n
5 Mn KOHTPOMBbHOIO pacTBopa CypbMbl C KOHUeHTpauuen 20MKr/n nepeHecTm

C NMOMOLLBbIO MUNETKM BMECTUMOCTbIO 5 M B MEpHYK Konby BMECTUMOCTbIO
100 mn, goBectn 0O MeTKM (poHOBbIM pactBopom Ne5, nepemewsaTsb.

Cpok xpaHeHusi pactBopa — 1 [OeHb.

paHUUbl OTHOCUTENbLHOM MOrpeWwHOCTM KOHUEHTpauum CcypbMbl
B KOHTPOSbHbIX pacTBopax coctaBnswT *3 % npu aoBeputenbHOU
BeposaTHocTn 0,95.

5.8 "HyneBbIM" KOHTPOSIbHbIM pacTBOPOM sABnAeTcs PoHOBbIN pacTBop Ne5.

6. anrOTOBﬂeHMe KOHTPOJIbHbIX KaﬂM6pOBO‘-IHbIX pacTBOpPOB ceJieHa

6.1 [lpurotoBrneHne OCHOBHOrO CTaHOAPTHOrO pacTBopa ceneHa
C MaccoBoW KoHueHTpauuen 50 mr/in
BckpblTb amnyny cranHgapTHoOro obpasua cocTaBa pacTBopa MOHOB cereHa
(1,0 mr/cm3), BbIMMTL B CyXOW CTakaH, MepHOW nuneTkon oTtobpaTb 5 mn,

nepeHecTn B MepHyto konby eBmectumocTbio 100 mn, goBecTn Ao MeTKU (POHOBbLIM
pactBopoMm Ne 4, nepemewiaTsb.

Cpok xpaHeHus pacteBopa — 3 MecAua.

6.2 [lpuroTtoBneHne pabodero CTaHOAApPTHOrO pacTBopa ceneHa
C MaccoBoW KoHUeHTpauuen 1 mr/n
2 M OCHOBHOrO CTaHAApTHOro pacteopa ceneHa (n.6.1) nepeHecT ¢ NOMOLLbIO

NUNETKN BMECTUMOCTbLIO 2 M1 B MEPHYHO Konby BmectumocTtbto 100 mn, goBectu
A0 MeTku poHoBbIM pactBopoMm Ne 4, nepemeluatsb.

Cpok xpaHeHusi pactBopa — 10 gHen.

6.3 [lpurotoBneHne paboyero cCTaHOaApPTHOrO pacTBopa CeneHa
C MaccoBon koHueHTpauuen 0,5 mr/n

1 M1 OCHOBHOrO CTaHOAPTHOro pacteopa cereHa (N.6.1) nepeHecTn ¢ NOMOLLbIO
NMNEeTKN BMECTUMOCTbIO 1 M1 B KOHMYeckyto konby BmectumocTtbto 100 mn,
nob6asutb 50 mn ooHoBOro pacteopa Ne4, HarpeTb Ha ANEKTPONINTKE B TEYEHUM
20+30 MUHYT He gonyckasi CUIIbHOMO KUMEHUs, NepeHecT NofnyyYeHHbIN pacTeBop B
MepHyto konby BmecTumocTbito 100 mn, KOHu4Yeckyk konby wms-nog pacrteopa
HECKONbKO pa3 NpoMbITb Hebonbwmmu nopumsammn ¢oHoBoro pactsopa Ned wu
nepeHecTn B MepHyto konby. [loBectn o6bEM NONy4eHHOro pacTBopa A0 METKU
doHoBbLIM pacTBopoM Ne4, nepemeluatsb.

Cpok xpaHeHusa pacteBopa — 1 OeHb.

6.4 T[lpurotoBneHne paboyero ctaHOapTHOrO pacTBopa cereHa
C MaccoBoW KoHueHTpauuen 0,1 mr/n
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10 mn paboyero craHOapTHOrO pacTBopa ceneHa C KOHueHTpauuen 1 mr/n
NepeHecT C MOMOLLbI0 MUMNETKU BMECTMMOCTbIO 10 MNT B KOHWYECKYHD KONoy
Bmectumoctbto 100 mn, gobasutb 50 mn doHoBoro pactBopa Ne4, HarpeTb
Ha anektponnutke B TevyeHun 20+30 MUHYT He [onyckasi CUMbHOIO KUNEeHUus,
NepeHecTn MNONYyYEHHbI pacTBOP B MepHyt konby BmectumocTtbio 100 mn,
KOHM4YecKyto konby mn3-nof pacTtBopa HECKOSIbKO pa3 MNpOMbITb HebonbLmnmm
nopumsmmn  goHoBoro pactBopa Ne4 un nepeHecTM B MepHyl Konby.
[oBectn 06bEM MOMy4YeHHOro pacTeBopa A0 MeTKM (poHOBbIM pacTtBopom Ne4,
nepemMeLuaThb.

Cpok xpaHeHusi pacTtBopa — 1 [OeHb.

[MpurotoBrieHNMe KOHTPOSbHOIO pacTBoOpa ceneHa
C MaccoBOW KoHUeHTpaumen 20 mxr/n
4 mn pabodero cranHgapTHOrO pacTBopa cerfleHa C KoHueHTpaumen 0,5 mr/n

nepeHecT C NOMOLLbIO MUMETKM BMECTUMOCTLIO 5 M B MEPHYHO Konby BMecCTu-
mMocTbio 100 mn, goBectn 0O MeTKM (poHOBLIM pacTBopom Ne5, nepemewsaTsb.

Cpok xpaHeHust pacTtBopa — 1 [OeHb.

MpurotoBneHne KOHTPONbHOrO pacTBopa CeneHa
C mMaccoBol koHueHTpauuen 10 mkr/n
10 mn paboyero craHgapTHOro pacTtBopa cerieHa ¢ KoHueHTpaumewn 0,1 mr/n

NepeHecTn C NOMOLLLIO MUMNETKM BMECTUMOCTbIO 10 M1 B MEPHYIO KONBY BMECTU-
mMocTbio 100 mn, goBect OO MeTKM (poHOBLIM pacTBopom Ne5, nepemewlaTsb.

Cpok xpaHeHus pacteBopa — 1 AOeHb.

MpurotoBneHne KOHTPOSbHOrO pacTBoOpa cernexHa
C MacCOBOW KOHUEHTpauuen 5 mxr/n
1 Mn paboyero crTaHOapTHOro pacTBopa ceneHa KoHueHTpauuen 0,5 mr/n

nepeHecT ¢ NOMOLLLIO MUMNETKM BMECTUMOCTbIO 1 M B MEpPHY0 Kornby BMeCcTu-
mMocTbto 100 mn, goBectn 0O MeTKM poHOBbIM pactBopom Ne5, nepemewiaTtsb.

Cpok xpaHeHus pacteBopa — 1 OeHb.

[MpurotoBneHne KOHTPONbHOIO pacTtBopa cefieHa
C MacCOBOW KOHUeHTpauuen 2 mxr/n

2 mMmn pabouero craHgapTHOro pacTtBopa ceneHa € KoHueHTpauuen 0,1 mr/n
NepeHecT C TMOMOLUbID MNUNETKN BMECTUMOCTLIO 2MST B MEPHYK Konby
BMecTMmocTbto  100mn, pgoBecT [[O MeTKM (OHOBbIM  pacTBopom  Nej,
nepemMeLuaThb.

Cpok xpaHeHusa pacteBopa — 1 OeHb.

MMpuroToBneHne KOHTPONbLHOrO pacTBopa ceneHa
C MaccoBOW KOHUeHTpauuen 1 mxr/n

1 Mn pabo4yero craHgapTHOro pacTBopa ceneHa ¢ KoHueHTpaumen 0,1 mr/n
NepeHecTm C MNOMOLLbI MNUNEeTKM BMECTUMOCTbO 1 M B MeEpHyl Konby
BMecTumocTtbto 100 mni, goBecT OO0 MEeTKM (POHOBbIM pacTBopom  Ne5,
nepemMeLuaThb.

Cpok xpaHeHusa pacteBopa — 1 OeHb.

FpaHUUbl OTHOCUTENIbBHOW MOrPeLHOCTU KOHUEHTpauuum cereHa B
KOHTPOSbHbIX pacTBopax coctaBnsawT *3 % npu aoBepuTenbHON
BepositTHocTtu 0,95.
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6.10 "HyneBbIM" KOHTPOSMbHLIM PacTBOPOM ABNAeTcs PoHOBbLIM pacTBop Neb5.

7. MpurotToBneHne KOHTPOJIbHbIX KanMGpPOBOYHbIX PAacTBOPOB PTYTHU

71

7.2

7.3

7.4

7.5

7.6

[MpuroToBneHMe OCHOBHOrO CTaHOAPTHOro pacTBopa pPTyTU

C MaccoBoW KoHueHTpauuen 50 mr/in

BckpbiTb amnyny crtaHgapTHoro obpasua cocTtaBa pacTtBopa MOHOB PTYTH
(1,0 Mr/cm3), BbINMUTL B CyXOW CTakaH, MepHOW nuneTkon oTtobpatb 5 wmn,

nepeHecTn B MepHyto konby BmectumocTtbto 100 Mn AoBeCTU A0 METKM (DOHOBbLIM
pactBopomMm Ne6, nepemeluatb.

Cpok xpaHeHus pacteBopa — 3 Mmecsua.

MpurotoeneHne paboyero ctaHAApTHOroO pacTeBopa pPTyTH
C MaccoBoW KOHueHTpauuen 1 mr/n
2 M OCHOBHOMO CTaHAapTHOro pacrteopa pTyTh (N.7.1) NnepeHecTn ¢ NOMOLLbIO

NUNETKN BMECTMMOCTLIO 2 M1 B MEPHYHO Konby BmectumocTtbto 100 mn, goBectu
A0 MeTku poHOoBbIM pactBopoM Ne6, nepemeruatsb.

Cpok xpaHeHusa pactesopa — 10 gHen.

MpuroToBneHne paboyero cTaHOApPTHOrO pacTeBopa PTyTH

C MaccoBou KoHueHTpauuen 0,1 mr/n

10 mn paboyero cTaHAapTHOro pacTtBopa PTYTUM C KOHueHTpauuen 1,0 mr/n

NepeHecTn C NOMOLLLIO MUMNETKM BMECTUMOCTLIO 10 M1 B MEPHYIO KONby BMECTU-
mMocTbio 100 mn, goBectn 0O MeTKM (poHOBbLIM pacTBopom NeG, nepemewiaTsb.

Cpok xpaHeHusa pactesopa — 10 gHen.

MpurotToBneHne KOHTPONbLHOrO pacTBopa PTyTH
C MaccoBoun KoHueHTpauuen 10 mxr/n

10 mn paboyero cTaHAapTHOro pacTtBopa PTYTUM C KOHueHTpauuen 0,1 mr/n
NepeHecTn C NOMOLLLIO MUMNETKM BMECTUMOCTLIO 10 M1 B MEPHYIO KONby BMECTU-
mocTbio 100 mn, goBectu A0 MeTkM (POHOBbIM pacTBopoM Ne7, nepemeluaTsb.

Cpok xpaHeHust pactBopa — 1 OeHb.

[MpurotoBneHne KOHTPOSbLHOrO pacTtBopa PTyTU

C MacCcoBOMW KOHUeHTpauuen 5 mkr/n

5mMn  paboyero cTaHaapTHOro pacTtBopa pTyTM KoHueHTpaumen 0,1 mr/n

NepeHecT! C NOMOLLbIO NMUNETKM BMECTUMOCTbLIO 1 MIT B MEpHY0 Konby BMecTu-
mocTbio 100 mn, goBecTM A0 MeTKkM (POHOBbLIM pacTBopoM Ne7, nepemeluaTsb.

Cpok xpaHeHunsa pactBopa — 1 OeHb .

[MpurotoBneHne KOHTPOSbLHOrO pacTtBopa PTyTU
C MacCcoBOMW KOHUeHTpauuen 2 mkr/n
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2 mn paboyero crTaHgapTHOrO pacTBopa PTYyTM C KoHueHTpaumen 0,1 mr/n
NepeHecTn C MOMOLLBIO MUNETKN BMECTUMOCTbIO 2 MJT B MEPHYIO KONby BMeCTu-
mocTbio 100 mn, goBectn 0O MeTKM poHOBbIM pactBopom Ne7, nepemeliaTsb.

Cpok xpaHeHunsa pactBopa — 1 OeHb .

lMpuroToBneHNe KOHTPOMbLHOrO pacTBopa pTyTU
C MaccoBOW KoHueHTpaunen 0,5 mxr/n

5mn pabo4vero craHgapTHOro pacTtBopa pTyTM C koHueHTpauwen 0,01 mr/n
nepeHecT C MNOMOLLbI MUNETKM BMECTUMOCTbIO 5 M B MEpHyH Konby
BMectumocTtbto 100 My, goBecT [0 MeTKM (POHOBbIM pacTtBopom Neo7,
nepemeLlathb.

Cpok xpaHeHunsa pactBopa — 1 OeHb .

MpurotoBneHne KOHTPOMbLHOrO pacTBopa PTyTH
C MaccoBoW koHueHTpaunen 0,2 mxr/n

2 Mn paboyero craHgapTHOro pacTteBopa pTyTM C koHueHTpauuen 0,01 mr/n
nepeHecTm C MOMOLLbIO MNUNETKM BMECTUMOCTbIO 2 M1 B MEpPHYI Konby
Bmectumocteto 100 mn, pgosBect [0 MeTKM (OHOBbLIM  pacTtBopoM  Ne7,
nepemMeLuaThb.

Cpok xpaHeHusi pacTtBopa — 1 OeHb .

FpaHMUblI OTHOCUTENbLHOM MOrPEeWHOCTU KOHUEHTpauuum PpTyTH
B KOHTPOSbHbIX pacTBopax coctaBnsawT *3 % npu aoBeputenbHOMU
BeposaTHocTn 0,95.

"HyneBbIM" KOHTPOSfbHbIM PacTBOpPOM sABNseTcs oHoBbIM pacTteop Ne7.

8. MNpuroTtoBneHne pacTBOpPOB peareHTa

8.1

8.1.1

MpurotoBnenne 1% pacTteopa MOAPOOKUCK HATPUS

1 r rmpgpookucu Hatpus (n.1.13) pacteopuThb B 50+60 Mn ANCTUNNMPOBAHHOM BOAbI
B MepHoM konbe Ha 100wmn, pgoBectM OOBEM pactBopa OO METKU
ANCTUNNIMPOBaAHHOMW BOAOW, nepemMeluarhb.

MpurotoBnenne 4% pacTteBopa bopruapuaa HaTpus
(ans npoepkn paboTtocnocobHOCTM reHepaTopa
npu onpeaeneHun cypbmbl)

4 r 6oprugpmnga Hatpua (n.1.14) pactBoputb B MepHon konbe Ha 100 mn B 1%
pactBope ruapookmcn Hatpus (n.8.1), nepemewartb. PacTtBop BblaepxaTb
He MeHee OJHOro 4aca noj Y4acoBbiM CTEKNOM, MPU HanuMyuu ocagka wunu
B3BELUEHHbIX YacTul, — OT(UNbTPOBaTb, NEPennTb B MOMNITUIEHOBYHD OaHKy
C KpbILLKOW.

Cpok xpaHeHusa pactBopa — 1+ 2 Hepenw.
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8.1.2 T[lpurotoBnenue 2,5% pacteopa boprugpuaa HaTpus

8.2

8.3

(ans npoBepkn paboTtocnocobHOCTM reHepartopa
npy onpeaeneHun Mbllbsika)

2,51 6oprugpuaa HaTpua (n.1.14) pactBopuTb B MepHon konde Ha 100 mn B 1%
pacteope rngpookucn Hatpusa (n.8.1), nepemewwatb. PactBop BblaepxaTb He
MeHee OJHOro 4aca Mo 4YacoBblM CTEKIOM, NpU Hanuydum ocagka wunu
B3BELUEHHbIX YacTul — OTUNbLTPOBaTb, MNEPenuUTb B MOMUITUNEHOBYIO GaHKy
C KPbILLKOW.

Cpok xpaHeHusi pactBopa — 1+ 2 Hegenw.

MpurotoBnenue 1,5% pacteopa Goprugpuaa HaTpus
(ana npoBepkn paboTocnocobHOCTM reHepaTopa
npu onpeneneHnn cenexHa)

1,5 r 6oprugpmnaa Hatpusa (n.1.14) pactBoputb B MepHon konbe Ha 100 mn B 1%
pactBope rugpookucu Hatpusa (n.8.1), nepemewatb. PactBop BblaepxaTb He
MeHee OJHOro 4aca Mo YacoBblM CTEKNOM, MNpU Hanuyum ocagka wunu
B3BELUEHHbIX YacTuu, — OT(UNbTPOBaTb, NEpennTb B MONUITUNEHOBYHD OaHKy
C KPbILLKOWN.

Cpok xpaHeHusa pactBopa — 1+ 2 Hepenw.

MpurotoBneHne 10% pactBopa ABYXJIOPUCTOro orioea

(ans npoBepkn paboTocnocobHOCTM reHepartopa

npu onpeneneHnn pTyTn)

10 r aByxnopuctoro onosa (n.1.15 ) pacTBopuTb NpU KOMHATHOM TemnepaTtype
B 30 MN KOHUEHTpUpoBaHHOM congaHon kucnotbl (n.1.10), gobasutb 50 Mn
ANCTUNNMPOBAHHOW BOAbI, BblaepXaTb He MeHee oAHoro 4aca. [pu Hanuyum
ocafika WM B3BELWleHHbIX 4acTuy oTdunbTpoBaTtb, gosectn o 100 mn
ANCTUNNMPOBAHHOW BOLOW, NepemMellaTb. XpaHuTb B MOMAUITUNIEHOBOW MNocyne
C KpbIWKOW uMnM B MNocyde W3 TONCTOro TEMHOro cTekna.

Cpok xpaHeHusi 2+3 gHs.
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MpunoxeHue 2
Pa6oTta c nporpammou yaanéHHoro goctyna «<ACCUCTEHT»

Mpy Hanuuuu nOAKMKYEHNA K CEeTU WUHTEepPHET WMeEeTCs BO3MOXHOCTb
yrnpaBneHus npubopom 4vepes yaanéHHbln AOCTYN, TO €CTb HACTPOWKY Mporpammbl
«KBAHT», gnarHocTtuky npubopa, a Takke obyvyeHne n KoHcynbTauum no MO MoxHO
ocywectBnatb ¢ noboro MK, Nogknto4EHHOro K CEeTUM MHTEPHET.

Ana peanusaumm 39TOM  BO3MOXHOCTM  HeoBXoOMMO  BOCMOSIb30BaTbCS
nporpamMmmom «ACCUCTEHTY, KOTOpPYHO MO>XHO cka4vaTtb C canTta
https://monaccucteHT.pd/ckavaTs/.

YcTaHoBWUTE MporpaMMy Ha KOMMbloTep.

SaHyCTI/ITe ¢a l‘/"”-I &) Yoraroeka - AccuctenT 5.4.1 X
assistant_install.exe; pacnpuBETCTRYET Acaicrent @3

YnobHbiil 1 Be30NacHbIA MHCTPYMEHT yAaNeHHoro gocTyna

B oTKpbiBLIEMCSA OKHE
Bblbepnte Heobxogumble
JEencTBus;

BribepuTe HeobxoanMoe geficTEue:

@ YCTaHoBUTL ACCUCTEHT

O JanycTuTb ACCHCTEHT

Ecnu Bbl He xoTute
ycTaHaBnmeaTb nporpammy Ha K,
BblDepuTe onuuio «3anycTntb
ACCUCTEHTY;

Mpumute ycnosus
CornaLueHMﬂ; MORBCCMCTENT. D OTMeHa

a
Mporpamma 6yaet yctaHoBneHa Ha Baw [K, Ha pabouyem crtone w
NOSIBUTCS MKOHKa MporpamMmbi:

% acCCUCTEHT @

Mocne 3anycka nporpammbl coobwuTe ID 1 naponb Ha
KoMmnbtoTep, C Kotoporo OygeTt OCYyLLEeCTBNATbLCA Baw upenTudpukarop

ynpasneHue. 077 610 722

Baw napone
1059jx

WaeHmudmnkaTop naptHepa

026 523 943

NOOKNKYUTECA

ID n naponb BbIBOOUTCS B [fl@aBHOM OKHE rMocre
3anycka nporpammbl

Bxop B cucremy
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MpunoxeHwue 3

PABOYUE NMAPAMETPbI U XAPAKTEPUCTUKN AAC «KBaHT-2MT» («KBaHT-2M1»)

AnemeHT,
ONWHA BOJIHbI, (HM)
WHpUHa Wwenu, (Mm)

Al
As
Au
B
Ba
Be
Bi
Ca
Cd
Ce
Co
Cr
Cs
Cu
Dy
Er
Eu
Fe
Ga
Gd
Ge
Hf
Hg
Ho
In
Ir
K
La
Li
Lu
Mg
Mn
Mo

328,1
309,3
193,7
242,8
249,8
553,6
234,9
2231
422,7
228,8
486,0
240,7
357,9
852,1
324,8
421,2
400,8
459,4
248,3
294,4
407,9
265,2
307,3
253,7
410,4
303,9
264,0
766,5
550,1
670,8
336,0
285,2
279,5
313,3

0,25+0,5
0,1+0,25
0,25:0,5
0,25:0,5
0,1:0,25
0,1
0,25+0,5
0,5
0,1+0,25
0,25:0,5
0,1:0,25
0,1
0,25
0,25+0,5
0,25+0,5
0,1
0,1+0,25
0,1+:0,25
0,1
0,25
0,1
0,25
0,1
0,25+0,5
0,1
0,25
0,1
0,1+0,25
0,1
0,1+0,5
0,1
0,25+0,5
0,1
0,1+0,25

(MA)
5+8
10 = 16
18 = 20
12 = 16
30 - 40
25+ 35
14 = 20
12 = 16
7+12
5+8
35+ 40
14 = 20
11 =14
35+ 40
7+10
25 + 40
35+ 45
25+ 35
18 = 24
15 = 30
30 + 45
20+~ 35
30 + 40
6+8
25+ 40
8 +14
25 + 40
12 = 20
30 + 40
4+6
20 + 30
48
12 = 16
22 = 35

Tun

A-B

A-3A
A-3A
A-B

A-3A
A-3A
A-3A

MeTponoruqecxue XapakKTepucTukum

0,3 +0,4
15
50; (0,05**)
23
250
10
0,3
7
0,4
0,2 +0,3
50 000
3
1,5 + 2
2; 0,5 (9)
0,4 0,6
30
30
15
2-+3
50
1500
100
2000
40; (0,006%)
30
10
300
0,3; 1 (9)
2000
0,4; 0,1 (9)
600
0,05
0,6 -1
10

400
300; (0,12**)
50
5000
120
8
150
7
5
100000
40
40
45
15
300
260
160
40
600
20000
800
12000
1000; (0,25%)
400
120
500
5
30000
7
4000
1,5
18
140

50
40
10
800
20

10

2; 10 (3)
4

50
40
30

4

60
1000
150
1500
200
100
20
100
1
5000
2
600
0,3
1,5
30

o |G | e somo | mavena |
13 3 n-B

239,9/200

520,0/2
252,1/3

455,5/150
327,4/2

372,2/5
287,4

208,9
404,4/250

331,2/2
202,6/40
403,1/8

A-B

FKHX 30.000.000-01 P3
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AnemeHT,

ANWHA BOJNHbI, (HM)
WUpUHa wenu, (Mm)

Na 589,0 0,1+0,25 5+8 A-B 0,2; 0,1 (9)
Nb 334,4 0,1 30 + 40 A-3A 2000
Nd 492,5 0,1 35+ 45 A-3A 600
Ni 232,0 0,1 14 + 18 A-B 3
Os 290,9 0,1 20 + 35 A-3A 100
P 213,6 0,5 20 + 30 A-3A 20000
Pb 217,0 0,25+0,5 13+ 16 A-B 2+3
Pd 247,6 0,1 16 = 25 A-B 3
Pr 495,1 0,1+0,25 40 + 45 A-3A 3000
Pt 265,9 0,25 22 + 30 A-B 20
Rb 780,0 0,1+0,25 12 + 20 n-B 2 (9)
Re 346,1 0,1 30 = 40 A-3A 400
Rh 343,5 0,25 16 + 30 A-B 3
Ru 349,9 0,1 20 + 30 A-B 20
Sb 217,6 0,1 15+ 20 A-B 10; (0,1**)
Sc 391,2 0,1 20 + 35 A-3A 20
Se 196,0 0,25+0,5 16 + 23 A-3A 70; (0,1**)
Si 251,6 0,1 30 =45 A-3A 60
Sm 429,7 0,1+0,25 40 = 45 A-3A 500
Sn 224.,6 0,1+0,25 14 + 16 A-3A 30
Sr 460,7 0,1+0,25 14 + 20 A-B 1
Ta 271,5 0,1 30 = 40 A-3A 1000
Tb 432,7 0,1+0,25 30+ 45 A-3A 700
Te 214,3 0,25 10 - 17 A-B 10
Ti 364,3 0,1+0,25 20+ 35 A-3A 30
Tl 276,8 0,25 12 + 16 A-B 6
Tm 371,8 0,1+0,25 25+ 40 A-3A 15
Y 410,2 0,1 30 = 40 A-3A 100
Yb 492,5 0,1+0,25 25+ 40 A-3A 7
Zn 213,9 0,5 6+8 A-B 0,2 +0,3
Zr 360,1 0,1 30 + 45 A-3A 400
U 356,7 0,1 35+ 40 A-3A 7000
\' 318,5 0,1 25+ 35 A-3A 30
w 255,1 0,1 30 + 40 A-3A 1000
(*) — METOJ «XOJIOZHOTO Mapa» ¢ reHepaTopoM pryTHo-TuapuansM (I'PT);
(**) — meron neryuux ruapugoB c ['PI;
Cn — mpenaen OOHapyXEeHHUs;
Cx — XapaKTepUCTHYecKas KOHIECHTpAIHUs;
Cr — BEpXHsAA I'pPaHUNA TPajyHpPOBOYHOIo rpaduka;

Tun

2
20000
5000
40
800
120000
50
60
6000
500
20
6000
50
300

120; (0,18**)
200

600; (0,2**)
1000
3000
350
18
8000
8000
100
600
120
150
1800
40
4
5000
70000
600
6000

0,5
1000
500
4

50
6000
10
10
1000
100

500
10
20
20
20
20

100

300
40
10

1000
500
20
50

20
20
400
5

1
1000
5000
50
600

MeTponoruyeckue xapakTepuUCTUKMU HdononHutenbHbIe BO3MOXHOCTU
)
wnasen [ — | o puerm |6 | Frews somwe | ranena

330,3/300 n-s
463,4
341,5/2 n-s
A-B
283,3/2,5 n-s
244,8/1,5
A-3A
A-B
A-3A
372,8 A-3A
231,2 n-s
A-B
235,5/2286,3/4 A-B, M-B
A-3A
n-s
n-s
412,8 407,7
307,6/4000 n-s
358,5/1,5
400,9/2,5

(D)— aTOMHO-3MHCCHOHHBIH METOJ;
* — JONOJIHUTENbHAs JIMHUSA, HM / OTHOCHTEIIbHAS YyBCTBUTEIbHOCTH;

— A -3A-— amneruicH — 3aKUCh a30Ta;

— A -B - ameruieH — BO31yX;
- II-B - nponan

— BO3AYX.

FKHX 30.000.000-01 P3
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