MWHNCTEPCTBO 34PaBOOXPAHEHNS N COLMANBHOIO pa3BUTUS YesloBeKa
focypapcTBeHHOe broaXeTHoe obpa3oBaTefibHOEe yupeXaeHne BbICLLEro
npogeccrnoHanbHOro obpasosaHus
Bonrorpaackuu rocynapCTBeHHbIN MEAUUMHCKUN YHUBEPCUTET
Kadeanpa mobmnmsaumMoHHOM NOArOTOBKU 34paBOOXPAHEHUA U MeANLIUHBI
KaTacTtpod

MeToanyeckoe nocobue AN CTYAEHTOB MEAULIMHCKUX U
hapmaLeBTUYecKkoro hakynbTeTOB A1 NOATOTOBKU K MPaKTUYECKUM
3aHATMAM Mo Tokcmkonornm (TOKCMKONOrna U MeanLUmMHCKas 3aluuTta)

BoCKOBOU Npnbop XMMMNUYECKon
pa3BeaKku

NMNxXP



YAK

MeTtoanueckoe nocobue ans CTyaA€HTOB MEAUMLIMHCKUX AN
Cl)apMaLIEBTVI‘-IeCKOI'O CI)aKyanETOB ANA NOoAroToOBKM K NpakKTn4yecCKkmuMm
3aHATUAM NO TOKCUKOMIOrMMN AUCUUNJIMHbI TOKCUKOJIOTNA U
MeAULIMHCKaA 3aluinTa

CocraBurtenu:
Crapwumi npenoaaBaTesib kacdbeapbl MO6MIN3aLLMOHHOM NOATrOTOBKMU
3ApaBOOXpaHEeHUs U MeaAuUMHbl KaTtacTtpod K.cpbapmau.H., CboicyeB E.B.

PeLeH3eHT:

Metoanuyeckue ykasaHma pa3paboTtaHbl B COOTBETCTBUU U TUNOBOM
NPOrpamMMoM no ANCUMUNJIMHE «DKCTpeMaJsibHaA U BOEHHas MeauLMHa.
OpraHmsaumsa MmegMLUMHCKOro obecneyeHms HacesieHMs B
Yype3BblYaWHbIX CUTYaUUAX NPUPOAHOIro U TEXHONEHHOro Xxapakrtepa u B
BOEHHOE BpeMsa>» U npeaHa3HaYeHbl AN NOArOTOBKM CTYAEHTOB K
NMPaKTUYECKMUM 3aHATUAM MO TEMATUKe pa3aesia TOKCUKONormsa
AUCLIMNJIMHBbI TOKCUKOJIOrMA U MeANLMHCKaA 3alimTa

YTBep>xaeHo LleHTpanbHbIM MeTOAUYECKMM COBEeTOM Bonrorpaackoro
rocyaapcrBeHHOro MeAuLMHCKOro yHmBepcurerTa



® [lonyaBToMaTn4yeckmnm npubop XxMMmyeckom pasBenku
npeaHa3HaydeH Ans onpenersieHnsa B BO34yxXe napos
OTPaBNSAOWMNX BELWECTB: 3apuHa, 30MaHa, (pocreHa,
AndocreHa, CUHUAbLHON KUCNOTbI, X/0puMaHa, nnputa u
MnapoB YX, a TakXe AJid OPUEHTUPOBOYHOIO YCTaHOBJIEHUA
Hannunga OB Ha MecTHOCTK, 60eBON TEXHUKE U APYrUxX
npeaMeTax B HenocpeACTBEHHOM 6/1M30CTU OT MaLLUUHBI.



® [lpnbopom MMXP ocHalwawTCcsa XMMHUYECKne
pa3BeablBaTefibHble MALUMHbI. DNEKTPONMUTAHUE
npubopa ocyuiecTtengeTcs oT 60pTOBON CETU
MallWHbl HanpsXeHnem 12 B.
[lpon3BOANTENIBLHOCTb Hacoca-npubopa
cocTtaBniseT He meHee 2,0 n/MUH. Macca npubopa
6e3 ynakoBku 2,2 Kr.




Ycrpouctso IMNMXP

® 1 - KONIIEKTOpP C rpenkou




Ycrpouctso IMNMNXP

® 1 - KOJIIEKTOpP C rpenkowu
® 2 - 610K Hacoca




Ycrpouctso IMNMNXP

® 1 - KONIIEKTOpP C rpenkou
® 2 - 6710K HAcoca
® 3 - 610K BbIK/lOUATENnen




yCTpOMCTBO NMNMNXP

1 - KONNeKkTop C rpeskoun
2 - 610K Hacoca

® 3 - 610K BbIK/OYATENEN
® 4 - Hacaaka OT Hacoca




YCTpOMCTBo NMNMNXP

1 - KONNeKkTop C rpeskoun
2 - 610K Hacoca

3 - 610K BbIKJIlOUaTENEN
4 — HacagKa OT Hacoca

5 - poTamMeTp




Ycrpouctso IMNMNXP

1 - KONNeKkTop C rpeskoun
2 - 610K Hacoca

3 - 610K BbIKJIlOUaTENEN
4 — HacagKa OT Hacoca

> - pOTaMeTp -
6 - npucnocobsieHne gNng BCKPbITUS UHANKATOPHbBIX TPYDOK




Ycrpouctso IMNMNXP

1 - KONNeKkTop C rpeskoun
2 - 610K Hacoca

3 - 610K BbIKJIlOUaTENEN
4 — HacagKa OT Hacoca

5 - poTamMeTp

6 - npucnocobsieHne gNng BCKPbITUS UHANKATOPHbBIX TPYDOK
/ - aMNy/0BCKpbIBaTeNb




Ycrpouctso IMNMNXP

1 - KONNeKkTop C rpeskoun
2 - 610K Hacoca

3 - 610K BbIKJIlOUaTENEN
4 — HacagKa OT Hacoca

5 - poTamMeTp

6 - npucnocobsieHne gng BCKPbITUS UHANKATOPHbIX TPyboK
/ - aMNyJIOBCKpbIBaTENb
8 — KO/1bLO YNNOTHUTENbHOoE




Ycrpouctso MNIMNX

1 - KONNeKkTop C rpeskoun
2 - 610K Hacoca

3 - 610K BbIKJIlOUaTENEN
4 — Hacaaka OT Hacoca

5 - poTamMeTp

6 - npucnocobsieHne ans BCKPbITUS NMHOAUKATOPHbIX TPYOO
/ - aMnNynoBCKpbIBaTe b

8 — KOJIbLO YNNOTHUTENIbHOE

O — KOHTAKT rpenku




Ycrpouctso IMNMNXP

1 - KONNeKTop C rpesikou
2 - 6n1oK Hacoca

3 - 610K BbIK/IKOYATENEN
4 — HacagKa OoT Hacoca

5 - poTamMeTp

6 - npucnocobnieHne ans scn IO RS Sy SR
/ - aMnNynoBCKpbIBaTe b

8 — KOJIbLO YNNOTHUTENIbHOE

O — KOHTAKT rpenku

10 - wTencenbHbLIN pa3beMm \

10




NMpuHUMNn paboTbl:

® AHanunsunpyemblnt Bo3ayx B lNMNXP
NnpocacbiBaeTcs yepe3 MHANKATOPHbIE
TpYyOKM C NOMOLLbIO pOTAaLLMOHHOIrO Hacoca

C 3J1IEKTpnN4eCKnM npmBoaoM.
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® KoHcTpykuua MNMMXP npegycMmatpuBaeT
BCKPbITUE MHANKATOPHbIX TPYOOK,
pazbmnBaHme amMnyn B HUX, NOAOrpeB
TpyboK MU npocacbiBaHUe yepe3 HuUX
aHannu3npyemoro Bosayxa.




e Konnekrtop cnyXxwuT ang yctTaHOBKW OAHOW, ABYX
U Tpex MHANKATOPHbIX TPYOOK, a TakxXe AN
npucoeanHeHna Hacoca K potameTpy. OH cocToUT
n3 6bapabaHa M pe3nHOBOro BKAaAbIWA C
oTBepCcTuaAMnN ana Tpybok n oTBepcrtmeM ans
noacoeAnNHEHNA K poTaMeTpy.




® Ha 6okoBou nosepxHocTn 6apabaHa HaHeceHa
MapKUpoBKa — UMN@PbI «1>», «2», «3» n bykea «[1»,
npocMaTpuBaemble yepe3 oKHO 06onMbl. Ha 6okoBoun
NOBEPXHOCTU 060MMbl NPOTUB MAapKUpPOBKK BbapabaHa
HaHeceHa pucka. lNpun yctaHoBke 6apabaHa
MapKUPOBKON «1», «2» nnn «3» No pucke
AOCTUraeTcs BO3MOXHOCTb YCTAaHOBKW B HACOC OAHOW,
ABYX UNN TPpeX MHANKATOPHbIX TPYOOK
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® [1pn npoBepke paboToCcnocobHOCTN HACOCa
6apabaH KonsiekTopa ycTaHaB/IMBAETCH B
nonoxeHume «l1»; Nnpn 3TOM OTBEPCTUA ANS
MHAONKATOPHbIX TPYH6OK pe3nHOBOIro
BKJ1aAbllla 3aKpbIBAlOTCSA, @ OTKPbIBAETCH
OTBEepCTMUe Ha poTaMeTpe N BO34yX
NOCTYyMNaeT B HAaCOC TOJIbKO Yyepe3 Hero.

~




¢ [lpn noarotoBke npubopa Kk paboTe HeobxoanMO
NpPOBEPUTb KOMIJIEKTHOCTb M CMa3Ky npubopa, a
TakXxe pabotocnocobHOCTb Hacoca v rpenkun. Ans
onpeaeneHns cMaskm HeobxoanMMO OTBEPHYTb
KPbILLKY MacnsgHom KaMmepbl U ybeamtbca B
HaMymMm Macna B KaMepe nyTeM CXaTug
NOPOMJIacCTOBQU ODOKOANKY
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[lpp HepocTaToOYHOM  KONMYecTBe Macna
AO/INTbL €ero A0 MNOJIHOro NpOonNUTbIBAHUSA
npoknaakn. Ecnm Macno rpda3Hoe, TO OHO
3aMEHAETCA  CBEXUM. [locnhe npoBepKu
Hann4uns (cocTosiHKNA) Macna KpbILWKa
Mac/lsiHOM KaMepbl 3aBepTbiBaeTcd, npubop
HaKNOHAETCSA Trpesikom BHU3 U HaXaTUEM
KHOMKW MacC/ISHOM KaMepbl CMa3biBaeTCs
Hacoc npubopa. Bo BpemMs paboTbl C
npubopoMm pekoMmeHayetca 4yepe3s 20 MuUH
AOMOJSIHUTENbHO CMa3biBaTb Hacoc. [N 3Toro
Npy BK/IKOYEHHOM HACOCe ero HaKJIOHSAKT Ha
15—20 cC rpenkonM BHU3 M HaXuMarwT A0
OTKa3a Ha KHOMKY MacNsaHOMN KaMepbl.




® Hacaaka K Hacocy HaBMHYMBAETCHA Ha
nepeaHo 0Cb U UCMOSIb3yeTcHa ANng
onpeaenenHns OB B AbIMYy, NO4YBE U HA

NOBEPXHOCTMN pa3/INYHbIX O6BHEKTOB.

[Ipy HEO6XOANMOCTN UCNONTIYIOTCH Habop

NPOTUBOAbLIMHbIX (ODUALTPOB - MOA

ODVMXKUMHOE KOJbLO.
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® PaboTtocnocobHOCTbL Hacoca NpPoBePSOT B TAKOW
nocnenoBaTeNlbHOCTM: NOACTbIKOBbLIBAOT BCTABKY
lUTencesibHOro pasbema npmbopa K Konogxke 60pToBon
CETU; KHOMKY BblK/to4aTeNns «Hacoc» cTaBsaT B
nonoxeHne «BK» (HaxaTb A0 OoTKa3a), a bapabaH
KON1IeKTopa — B NMonoXeHue «[»; yctaHaBAuUBaloT
HacoC BepTUKasibHO (rpesikou BHU3) N Npwu
paboTatlleM Hacoce HabnaaT 3a NOIOXKEHNEM
nonnaaBka potameTpa. Npn HopMmanbHOMN paboTe
Hacoca nonjaBoK poTaMeTpa CBOUM TOPLIOM
HaxoAMTCS Ha YPOBHE UM Bbllle KOHTPOJSIbHOW PUCKMN.




® [1pn npoBepke paboToCrnocobHOCTU rpenku
Ha>XMMaKT HAXOASLWYCS Ha KOooaKe
BblK/ltOMaTENIen KHOMNKY puKcaTopa,
npeaoTBpaLLatoer o NPpon3BOJIbHOE BK/IIOYEHUE
rPenKun; CTaBAT KHOMKY Bbik/itovaTensa «lpenka»
B nosioXkeHne «BK» n yepes. 1—2 MuH
NPOBEPSAIOT Ha OWYNb Harpes rpenku. Npu aTom
ranka, pacnosioXXeHHasi Ha TopLeBou

XHOCTU rpenkun, AoJ1IXXHa ObITb Tensoun.




® OnpepeneHne oTpaBnAOLWMNX BELLECTB.
O6cnepoBaHne Bo3ayxa NMpoBOAUTCS B TaKOWU
XXe nocsieqoBaTe/lbHOCTU, KakK U C MOMOLLbIO
BINXP. KonnekTtop npuv 3TOM yCTaHaBJ/INBaAETCH
B NnosioXxeHune «I». Heo6xo4AMMO NOMHUTL, YTO
npu pabote C UHAMKATOPHbLIMKU TPyOKaMun C
KPacCHbIM KOJNIbL,OM U KpaCHOW TOYKOMN 5—6
KadyaHunaM Hacoca BITXP cooTBeTCcTBYET
paboTta Hacoca lMXP B TeyeHne 10—15 ¢, a
50—60 kayaHnam — paboTa B TeyeHue 1
MWUH; Npn paboTe C MHAUKATOPHON TPYOKOM C
TpeMS 3e/IeHbIMU KOJbLLIAMU BO34YX
npocacbiBatb 10—15 ¢, a npu paboTte ¢
lj_IHﬂMKaTOpHOﬁ TpyOKOWU C XXenTbIM KO/bLIOM —

MUH.



® B oTaenbHbIX cniydasix nocsie o6cnenoBaHus
BO3yXa C NOMOLLUbIO UHANKATOPHOU TPYOKU C
KPaCHbIM KO/1bLLOM U KPaCHOW TOYKOW
AanbHeunlwee onpeaeneHne OB B BO3ayxe MOXHO
NpoBOAUTb Cpa3y ABYMA MHAUKATOPHbLIMU
TpybKaMun: C TpemMs 3efieHbIMU KOIbLaMUn U C
XXeNnTbIM KONbLOM. B 3TOM cny4yae KonnekTop
CTaBUTCA B MNOJIOXKEHUE «2»,a BO3AYX
MpocacbiBaeTcd B TedyeHne 1 MUH.




® OnpepeneHne OB MHAUKATOPHbLIMU
TpybKaMy € KpacHbIM KOJ1bLIOM N KPpaCHOW
Toukon npu temnepatype 0°C n HMxe un
MHANKATOPHOWM TPYOKOWU C XKeNTbIM
KOJIbLIOM MNpu TemMnepaType OKpy>XatloLlero
Bo3ayxa +15° C n HMXKe npoBOoAUTCSA C
MCNoNb30BaHneM rpenku. lNpm aTtom
TpyOKM C KpacHbIM KOJ1IbLOM U KPaCHOW
TOYKOWM B npoLecce onpeaeneHns AoSIKHbI
BCTaBJIATbCHA B rHe3/a KOJI1eKTOpPa,
YCTaHOBJIEHHOI O B MNOJIOXKEHNEe «2»



® HeMapKupoBaHHbIN KOHEL, KOHTPOJIbHOWU
TpybKn He BCKpbiBaeTCcHd (3TUM KOHLLOM
Tpybka BCTaBnseTcsa B KonekTop). lo
OKOHYaHWUK NpPoCcocCa Yy KOHTPOJIbHOM
TpybKM BCKpbIBAaeTCA HEMApPKUPOBAHHbIN
KOHeL, pa3bmnBaeTcsa BepxHasa amMnyna u
nocsie BCTpAXmBaHMsa Tpybka CHOBa




® [lo ncreyeHnmn 15—20 c nocne oKoOH4YaHUS
Nnpococa npu onpeaeneHnn onacHbIX
KOHUEHTpauum nnn 2—3 MUH Npun onpeaeneHnm
6e30nacHbIX KOHLUEHTpauum obe Tpybku
BbIHMMAKOTCA U AasibHeULWmne onepaynu
NPOU3BOASATCHA, KaK U Npu onpeaeneHnn 6e3
rpenku. Ecnu xxXxnagkocTtb B amnynax Tpybok
3amMep3na, To Tpybku npeaBapuUTesnibHO
NporpeBalTCs B rpesike A0 oTTaunBaHUAa aMny/l.
TpybKa C XenTblM KOJIbL,OM MOC/1€ Npococa
BO34yXa NoaorpeBaeTcsa B rpenke B TeyeHune 1—2
MWH, @ 3aTEM Yy>Xe NMpon3BOAUTCSH CpaBHMBAHUE
OKpPAaCKWM ee HanoJIHUTeNnsa C OKpaAcKoOM Ha KacceTe.



® Hannume OB Ha MeCcTHOCTU OPUEHTUPOBOYHO
onpenensercsa ToJibKO MHAUKATOPHbIMU TpybKaMu
C KpaCHbIM KOJIbLLOM U KPpaCHOWN TOYKOU U
WHANKATOPHOU TPYOKOW C XKeSITbIM KOJ1bLIOM.
[locnie yCTaHOBKM COOTBETCTBYOLWEN TPYOKU B
KosinekTop npnbop ¢ BKIOYEHHBbIM HACOCOM
onyckaeTcs 3a 60pT MalMHbI 1 NPOU3BOAUTCS
npocacbiBaHWe BO34yXa HenocpeaCcTBEHHO Y
3emnun. ObcnenoBaHme MeCTHOCTU N 60eBOM
TeXHUKN ¢ nomolbto MMXP MoxeT bbITb
NPOU3BEAEHO TAKXe NMpu BbIXoAe U3

pa3BeabiBaTe/IbHON MallMHblI Ha pacCTossHUE A0
2—2,5 M.



[To oKOH4YaHMM paboTbl NpMbOpP OCMaATPUBAETCH, C
Hero yaanstoTcs Bnara n 3arpsi3HeHns, O4ULLAIOTCS
aMNy/0BCKpbIBATENb U THE34a KONJIEKTOpPA OT
OCKOJIKOB CTeK/la U cneaoB peakTuUBOoB,
NPOBEPSAIOTCS HAaIMYMe U COCTOAHME Mac/a B
KaMepe poTaLuMOHHOIro Hacoca un npu
HeobXo0ANMOCTN 3aMeHSeTCs,
AOYKOMIM/IeKTOBbIBaeTCcsa Nnpnbop MHANKATOPHbIMU
TpybKaMu n Apyrumm pacxogHblMn MmaTepuasiamu.
[locne atoro npnbop npoeepseTcs Ha
paboTtocnocobHocTb. XpaHutcs MNMXP B He
OoTarn/iMBaeMblX NOMELLEHUAX NN HENOCPEACTBEHHO
B pa3BeblBaTe/1bHbIX MalUMHaX.



