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BHUMAHMUE! Ilepea BKIYEHHEM YCTAHOBKH HEO0X0IMMO BHUMATEIbHO 03HAKOMHUTHCS
€ HACTOSILIIMM MNAacnoproM. B 3aBucuMoOCTH OT KayecTBa Balleil MCXOAHOI BOAbI BbIOpaTh
U3 NPeNJI0KEeHHBIX THIIOBBIX CXeM (CM. NPHJIOKeHHe 3) COOTBETCTBYIOIIYIO CXeMY MOJAKJIIO-
YeHMs] YCTAHOBKHM K BOJONPOBOJHOWH CeTH H JAOYKOMILUIEKTOBATH JONMOJHUTEIbHBIMH
npeadpuabTpamMu.

3anpemaercsi BIBOAUTH YCTAHOBKY HA Pe:KMMBbI, IPH KOTOPBIX MOKAa3aHUSI HHIMKATOpPa
ToKa (puc. 1, mo3. 4) npesbimaT 14 neaenmii. [IpeBbllieHHe pe:xxuMa BeleT K BbIXOAY M3
CTPOSI MpeAoXPaHuTe s 1M03. 13 1 pe3Kko yMeHbIIaeT pecypc padoTbl yCTAHOBKH.

1. HABHAYEHUE

1.1 YcranoBka U3ympyn-CU npegHazHayeHa:

o JUUISL aKTUBAIIMU KUIKOCTEH;

o Ul OUYUCTKH U 00€33apaKMBaHUs BOJIbI,

o JUIsl KOPPEKTUPOBKU MOHHOT'O COCTaBa BOJBI;

o JUIl W3MEHEHHs IIOKa3aTelled  KHUCIOTHOCTH, UICJIOYHOCTH U OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHOTO NIOTEHIMANIA BOBL;

o JUISl CHHTE€3a aKTUBUPOBAHHBIX PACTBOPOB (aHOJINTA, KATOJIUTA);

e JUI1 JTOOYHMCTKU BOJABI LEHTPATU30BAHHBIX CHUCTEM MHUTHEBOTO BOJOCHAOXKEHMS 10 Tpe-
6oBanuil geiicreyromero CanlluH 2.1.4.1074-01 u nomydeHuss OMONOrMYECKH aKTUBHOMN
UTHEBOU BOJBI.

1.2 YcranoBka oOecrieumnBacT:

2.1.

« 3bdexTrBHOE 00€33apaKuBaHNE TUTHEBOU BOJIBI;
 KOPPEKIIMIO HOHHOTO COCTaBa MHHEPAJIbHBIX 3JIEMEHTOB;
« AKTUBAIMIO MUHEPAIbHBIX 100AaBOK U KUAKOCTEH;

« n3merenue pH u OBII nucxonHoM BOABI U )KUIKOCTEM;

« CHUHTE3 aHOJUTA U KaTOJIMTA.

2. OBIIUE YKA3AHUA
PackoHcepBanuio yCTaHOBKU IIPOU3BOAUTH IIPU KOMHATHOM TeMIlepaType, NPeIBAPUTEILHO
BBIJICPKAB €€ HE PaClIaKOBAaHHOW B T€UEHUE 4-X YACOB.

3. YCJIOBUSA SKCIUIYATAIIMHU

« TEMIIEpPATypa OKPYKAIOIIET0 BO3AyXa M UCHOIb3yeMOW BOJOMPOBOIHON BOAkl OT +10°C
no +30°C,

o OTHOCHUTEJIbHAS BIAXHOCTH Bo3ayxa 10 80 mpoieHToB npu 25°C,

« MUHepanu3anus ucxoaHou soasl 0,2-1,0 /i,

« naBieHue BogonpoBoaHoii cetu 0.3-0.6 Mlla,

« pabouee naBJICHHE Ha BbIXOJE (DUIBTPYIOIIEH cUCTeMbI (Ha BXOJE YCTaHOBKH) HE OoJjiee
0.1 MlIIa,

« Boga muthenas mo I'OCT 2874-82.

« coib noBapenHas numiesas [[OCT 13830-84.

4. OCHOBHBIE TEXHUYECKUE JJAHHBIE

e IIPOU3BOAUTCIBHOCTE:

10 IIUTHEBOM BOJIE, J1/4 50+5

0 AaHOJIUTY, J1/4 25...5

10 KaTOJIUTY,JI/9 5...25
 yCTpaHEHHE MYTHOCTH, %o 90...100

e YMCHBIICHHUEC COACPIKAHUA BPCAHBIX OPTaHUYCCKUX BCIICCTB

(¢eHoIOB, TEPOUITNIOB, TECTULIUIOB U I[p.)l,% 50...90

' ¢ npendunsTpom “Teitzep”



+ YMEHBIIEHUE MUKPOOUOJIOTHUECKUX 3arpsa3HeHuil, % 99.9...100
« 00e3BpexxuBaHUE (HEUTpaIu3alys) HOHOB TSDKEIBIX MeTauioB, %  50...80

o nuamna3oH usMeHnenus pH Boawl, equnnn pH 4...12

. nuamasod usMenenus OBII Boasl, MB +1000...-800
o TOJCOC MUHEPATBHBIX T00ABOK, JI/4 0...12

o HaIpsDKEHHE NUTaHMs B Ipejaenax, B 12...36

« TOTpebisieMas 371. MOIHOCTh, BT, He Oonee 180

« Bec, kr, He Oosee 34

5. KOMIVIEKTHOCTb

« Moayinb 3E€KTPOXUMHUYECKUI 1 .
o Hlmpwurr (20 mur) 1 .
« TpyOxa a1t MPOMBIBKY ¢ HAKUIHOW TaliKon 1 .
« Munepansaas komnosurus (Ca', Mg ...) 1 wr.
o [TacmopT U MHCTPYKIIUS IO IKCIUTyaTa[UU 1 .
o IIpenoxpanurens, 10 A 1 .
« Kommnekr kpenexHblit 1 .
« [Inanr (mmHHABIN) 1 .
o Ilnanr (kopoTkuii) 1 wr.
o @Ounptp [1O 1 .
o Ounptp O 1 wr.
o @unptp MOT 1 .
« Kpan 1 mr.
« TpybOka yanmuautens 1 .
« PerynupoBouHbIil KpaH IOTOKOB 1 wr.
« PerynupoBouHbIN KpaH 1 .
« Ckoba kperuieHus 1 wr.
 briok nutanus I wr.

6. YCTPOMCTBO U IIPUHIIUII PABOThI

VYcranoska "M3ympya-CH' cocTout U3 miacTMaccoBoro kopryca 1 u 6;10ka nmutaHust:

brok nuTaHus BHIOJIHEH B IJIACTMACCOBOM KOPITyCE, HA KOTOPOM HaXOMSTCS: BBIKIIIOYA-
TeJNb HJIEKTPUYECKON CeTH, MHIUKATOp, npeaoxpanurens 2 A. K yctaHoBke 070K MUTaHUS HOJ-
KIIFOYAETCSI C TOMOIIbIO KaOels ¢ pa3bEMOM.

B kopmyce yCTaHOBKHM pacIOJIOKEHBI: CUCTEMAa aBTOMAaTUYECKOIO BKIFOYEHHS YCTAaHOBKH
IIPU MIPOTOKE BOJBI OOJIbIIE MUHUMAJIBHO JIOMYCTUMOI'O, YCTPOMCTBO MOJAYM U PETYIUPOBAHUS
pacTBOpPOB, YCTPOMCTBO BKJIIOYEHMS U MHAMKALMK PEKUMA MOJTYYEHHs] aKTMBUPOBAaHHBIX pac-
TBOPOB aHOJIUTA U KaTOJIMTA.

[TpuaIIMTT paboTHl YCTAHOBKH 3aKII0YaeTCs B cieayromeM. Bojga w3 BoIonmpoBOIHOM ceTh
MOCTyMAaeT 4epe3 KpaH Ha NpeAQUIbTp A MpeIBApPUTEIbHON OYMCTKH. 3aTeM, MO COCTUHH-
TEIbHOMY LIUIAHTY Y€pe3 KpaH, KOTOPBIM MOYKHO OTPETyJIUpPOBATh OTOK BOABI YEPE3 YCTAHOBKY,
OHA TIOMA/IaeT B 3JEKTPOXHUMUYECKUIA MOJTyJIb, paboTaromuii B IByX pexumax. [IepBolil pesxxum —
OYMCTKA MUTHEBOM BO/BI. BTOpOI — moJTydeHne akTUBUPOBAHHBIX PACTBOPOB.

IlepBbIil pesKUM BKIIIOYAETCS Cpa3y MPU BKIIOYEHUU YCTAaHOBKH, O YEM CBUJETEILCTBYET
3en€Hblil nHaukarop. IIpu pabote B 3TOM pexuMe BOJa MPOXOJUT HECKOIBKO CTaJUM OYUCTKH,
TaKkue Kak: aHOJHOE OKHCIEHME, 00eCledyMBalollee YHUYTOKEHHE MUKPOOPTaHU3MOB U JIECT-
PYKIMIO BPEIHBIX OPraHUYECKUX COEIMHEHUH, IEKTPOMUIPALlMOHHOE YJAJIEHUE MOHOB TsXKe-
JIBIX METAJUIOB, KATAIMTUYECKOE Pa3JIOKEHUE COSAVNHEHNI aKTUBHOIO XJIOpA, KaTOJHAs aKTHBa-
s (HeHTpaau3alus) HOHOB TSKENbIX METAJIOB, 3JIEKTPOMUTPALIMOHHOE Y/IaJIEHUE HUTPATOB U
HUTPUTOB. B pe3ynpTate Ha BBIXOAE BOJA, MMES IOHWKEHHBIH  OKHUCIUTEIBHO-
BoccTaHOBUTENbHBIN noTeHuuan (OBII), npuoOpeTaeT aHTHOKCHIAHTHBIE CBOWCTBA, YTO O0JIer-
qaeT e€ yCBOEHHME KJIETKaMM XKMBOT'O OpraHu3Ma M ycuiauBaeT uMMyHuTeT. Ilpu pabote B 3TOM
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peXHMe YCTaHOBKA MO3BOJISIET, MyTEM N00aBIEHUS B MOTOK OYMILIEHHOW BOJABI MHHEPATbHBIX
100aBOK, OTKOPPEKTUPOBATh B HEW MOHHBIA COCTAB MUHEPATBHBIX AJIEMEHTOB.

1

18

19 20
= (W

Puc. 1. YcranoBka "U3ympya-CH": 1 — kopiryc; 2 — HHIAKATOP pabOTHl YCTAHOBKU B PE)KUME aKTHBa-
IIUU BOJIBI; 3 — BEIKITIOYATENh PeXKIMA ITOTYICHUS aHOJINTA U KaTONUTA; 4 — MHANKATOP TOKA MPH
paboTe B pexkrMe MOTyYeHUs] aKTHBUPOBAHHBIX PACTBOPOB; 5 — MHAMKATOP pabOThl YCTAHOBKH B
pPEeKUME MONYUYECHUs] aKTHBUPOBAHHBIX PACTBOPOB; 6 — (GHIBTP pacTBOpa; 7 — BEHTHIIb PETYIIH-
POBKH TI0/icOCa MUHEpaIbHBIX 100aBoK U pactBopa NaCl; 8 — mutanr moacoca MUHEpabHBIX
nmobaBok u pactBopa NaCl; 9 — mTynep [ o Bo1a BOJOIIPOBOAHON BOBI K yCTaHOBKE; 10 —
pa3bEM s IOAKITFOUeHuUs OiToKa muTaHus; 11 — nmutanr BeIxoa aHONWTA; 12 — U3NIUB IS BHIXO-
Jla OUYMIICHHON MUTHEBOW BOJBI M KaTodMTa; 13 — rue3no npepoxpanurens 10 A (Moxer oTcyT-
CTBOBaTh B YCTAaHOBKAaX C CAMOBOCCTaHABIMBAIOIINMCS NIPEIOXpaHuTeNeM); 14 — peryamupoBod-
HBI KpaH; 15 — 0ok nutaHus (¢ mpemoxpaHurteiaeMm Ha 2 A); 16 — nuianr (MMHHBIN); 17 —
¢uneTp MOI; 18 — kpan; 19 — TpyOka yanunurens; 20 — peryIupOBOYHBINA KpaH MOTOKOB.

BTopoii pe:xuM BKIIOYAETCs BBIKJIKOYATEIIEM Ha IEpeJHEN MaHeId yCTaHOBKH, O YEM CBHU-
JIeTeNbCTBYET KpacHbld MHAUKATOp. [Ipu paboTe B 3TOM pexrMe OUHMIIEHHAs BOJIa aKTUBUPYET-
cs 1 pazzaensiercs Ha aBe ¢ppakunu AHOJIUT (ne3nHbUImpyomuil 1 CTepruiIn3yonyii pacTBop)
u KATOJIUT (moromwmii u perenepupyroiiuii pactBop). CTeneHb aKTUBAIUN TOJYYaeMbIX aHO-
JMTa M KaTOJIUTA PEryIupyeTcss MyTéM U3MEHEHUs CKOpocTH mojicoca pactBop NaCl ¢ moMoribio
KpaHUKa 7 U PETUCTPUPYETCS CTPETOYHBIM UHIUKATOPOM.

7. YKA3ZAHUSA MEP BE3OITACHOCTU
7.1. YcraHoBKa J0HKHA OBITH HAJICKHO 3aKpEIUICHa HA CTEHE TIOMEIIECHUS B BEPTUKAIBHOM T10-
noxeHuu. Bricora moaBeca oT pakoBuHBI 30-35 cM 17151 HCKITIOUEHUS Pa30pbI3TMBaHMS.
7.2. Kareropwdecku 3ampeniacTcs SKCILTyaTaus Ipuoopa ¢ mepekaTbIMH MUTAHTaMHU.



7.3.

7.4.

7.5.

7.6.

7.1.

7.8.

7.9.

Kareropuuecku 3amperiaercs Npou3BOIUTh TEXHUUECKHE PabOThl HA YCTAHOBKE, MOIKIIIO-
YEHHOU K OJIOKY MTUTAHUSI.

He paspemraercs pa3oupars 1 peMOHTUPOBATh YCTAHOBKY (PEMOHT TOJBKO B CIICLIUATH3U-
POBaHHBIX CEPBHUCHBIX IeHTpax — http://www.ikar.udm.ru/dil.htm).

He pa3pemnaercs XpaHuTh M TPaHCIIOPTUPOBATH YCTAHOBKY MpHU TeMIIEpaType OKpYyKaro-
wieii cpenpl Hmke 0°C Ge3 ynaneHus u3 Hee 0CTaTKOB BOJbI. He mojaBepraTh MEXaHHUECKUM
BO3JE€HCTBUSAM.

Karteropuuecku 3ampemiaercs MpeBbIIATh PEXUMBI PaOOThl YCTAaHOBKH, NMPUBEACHHBIC B
MPpUIIOKEHUH 1.

He nomyckaTh npeBbIlIeHNs] IPOTOKA BOJBI Uepe3 YCTaHOBKY Ooiiee 60 11/4 — B pexxuMe Io-
Jy4eHUs MUTHEBOM BOJABI U MOJYUYEHHs] aKTUBUPOBAHHBIX PACTBOPOB, 25 J1/4 B pekUMe MO-
JY4YEHUsl aHOJIMTA HEUTPAIBHOTO KaToaHo-00padoranHoro (AHK).

[Tpu moAKIIOYEHNWN YCTAaHOBKU K BOAOIPOBOAHOM CETH BXOJHOM IITYLIEp U KpaH MpHAep-
KUBATh OT IPOBOPAUNBAHHUSL.

3anperiaercs MOAKIIOYATh YCTAHOBKY 0e3 mpeAduibTpa MEXaHUYECKOM OYMCTKH, €CIIU BO-
na He cootBerctByeT CanlluH 2.1.4.1074-01.

7.10.ITpu paboTe B pekUMe MOTYyUYCHUS AKTUBUPOBAHHBIX PACTBOPOB IMOMEIIEHNE JOJIKHO OBITh

MMPOBETPHUBACMO.

8. HIOAI'OTOBKA K PABOTE
[ToncoenuunTh U3uB 12 K KpaliHEMy JIEBOMY IITYLIEPY. 3aKpENUTh HA CTEHE CKOOYy Kper-

nenusi. HaneTsh Ha ckoOy ycTaHOBKY (10 IIENTYKA).
HcxoaHoe nmoJioxxeHue:

8.1. YcraHoBKa OTKIIIOUEHA OT OJIOKa MUTaHMs. BeIKIIOYaTenb Ha OJI0Ke MUTaHKUS YCTAHOBJICH B
nonoxenue "0".

8.2. BenTwmip 7 3akpbIT (TU1aBHO BripaBo). Bunmanwue! [IpuHnmm nelicTBrUsl BEHTHIISI OCHOBAH Ha
MePEKaTUU CUITUKOHOBOH TPYOKH, TO3TOMY Upe3MEPHOE 3aKpyUYNBAHNE BEHTUIISI IPHUBOIUT
K BBIBOJLY €0 U3 CTPOSI.

8.3.Kpan 14 3axpbIT.

8.4. Beixirouatenb 3 BBIKITIOUEH.

8.5. TloakII0YNTh YCTAaHOBKY K BOJONIPOBOTHON CETH COTJIACHO BHIOPAHHOM cxeme (CM. MpuIio-
xeHue 3).

8.6.IloaxmounTh YCTAaHOBKY K OJIOKY MUTaHUs. BcTaBUTh BUJIKY OJ10Ka MUTAHUS B DNIEKTpUYE-

CKYIO PO3ETKY.
8.7. OTkpbITh KpaH 18.

9. MOPAIOK PABOTbI
9.1. IlosyyeHue OUMIIEHHOH MUTHLEBOH BOABI.

9.2.

1.I1naBHO OTKpbIBasi BXOAHOW KpaH 14, oTperyiaupoBaTh CyMMAapHBIA MOTOK BOJIBI Yepe3
ycraHoBky 50 n/gac (crakan 200 mut 3a 15 cek).

2.YCTaHOBUTH BHIKITIOUATEh HA OJIOKE MUTaHUS B mmojiokeHue "1", mpu 3ToM J0HKEeH 3aro-
peTbcsl MHAMKATOP 2 pabOThl YCTAHOBKH B PEKUME OYHCTKU BOABI. II0TOK OYMIEHHOM
BOJIbI MO’KHO HAIIpaBJIsiTh, MO0 uepe3 u3nuB 12, yctaHOBUMB Ha KoHel nuianra 11 pery-
JMPOBOYHBIN KpaH MOTOKOB, MO0 yepe3 HutaHr Bbixonaa 11, mpeaBapuTeNbHO MOACOoe -
HUB TPYOKY-yIAJIUHUTEIb C PEryIUPOBOUYHBIM KPAHOM MOTOKOB K M3JIKUBY 12.

3.Ha6paB HeoOx01MMO€E KOTMYECTBO BOJIBI, 3aKPHITh PEryIUPOBOYHBIN KpaH 14.

ITosyuyenne nuTHEeBOIi BOAbI HOPMAJM30BAHHON N0 MOHAM KAJbLUS M Maruus (Kop-

PEKTHPOBKA HOHHOI'0 COCTABAa CM. IPUJIOKEHHE 2).

1. BemostauTs 1. 9.1 1 HaOpaTh B €MKOCTH | JI OYUIICHHOH BOABI. PerymmpoBoYHBIN KpaH

14 He 3aKpbIBATE.

2. OT™MepUTHh LINPULIOM U BIUTh B €MKOCTb C MOJArOTOBIEHHON BoaoH (1 i) 4 M MuHe-

panbHO# 1006aBKu «CeBepsHKaY.



9.3.

94.

10.1

3. OnmycTuTh B MPUTOTOBJICHHBIM PAcTBOP LUIAHT 8 [Tl 1OjCOCa MUHEPAIbHON 100OAaBKH U
MIOJIHOCTBIO OTKPBITh BEHTUJIb 7. Ha Bbixoae Bl nmomyunre nutheByto Boay, 0OoraméH-
Hyto nonamu Ca++, Mg++, Se, I...

4. HabpaB He00X0AMMOE KOJIMYECTBO BOJBI 3aKPHITh KpaH 14, yCTaHOBHUTH BBHIKIIOYATEIh
Ha OJoke muTaHus B onosxxenue "0".

IlosryuyeHne aKTHBMPOBAHHBIX PACTBOPOB — AHOJMTA M KATOJIUTA.

1. ITpuroroButs HackimeHHbIH (10 — 15 %) pacTBOp MOBapeHHOM! COJIM B BOJE.

2.TloncoenHUTh K U3MUBY 12 TpyOKYy-yUIMHUTENH C PETYJIMPOBOYHBIM KPAHOM.

3.1InaBHO OTKpbIBasi KpaH 14 yCTaHOBUTH CyMMAapHBIM MOTOK BOJIbI Y€pE3 YCTaHOBKY
50 a/4 (crakan 200 mu 3a 15 cexynn).

4.C nmoMouIp0 PeryJIMpOBOYHOIO KpaHa YCTAHOBUTH MOTOKK BOAbI HA Bbixonax AHOJIUT
u KATOJIUT B cooTrBercTBUM npuiioxkeHueM 1 (trabmuna 1, m. 3).

5.TTomectuth nutanr 8 B EMKOCTh C pacCTBOPOM MOBapeHHOM conu. [[ns ycToitunBoii pado-
TBI B 9TOM pexuMe EMKOCTh ¢ pacTBopoM NaCl ycTaHOBUTH Ha OJTHOM YpOBHE C ycCTa-
HOBKOM.

6.YCcTaHOBUTH BBIKIIIOYATENh Ha OJOKE MUTaHUS B mojoxeHue "1", BKIIOUUTH BBIKIIIOYA-
TeNb 3 Ha KOPITyCe YCTAHOBKU, IIPU ATOM JIOJKHBI 3aTOPEThCSl MHIUKATOPHI 2 U 5.

7.BenTtunem 7 MEAJIEHHO U IUIABHO OTPETrYJIUPOBATh TOK IO MHAUKATOPY 4, COINIACHO BBI-
OpanHoro pexxuma (tabdnuna 2, npunoxenue 1). He momyckaTe 3amkanvBaHusi CTPEIIKH
uHauKaropa 4.

8.Ha BBIOpaHHOM 3HAYCHHH TOKA COOpATh AHOJMT M KAaTOJIUT B HEOOXOIUMOM OOBEME B
pa3Hble EMKOCTH.

9.Brixiouenne B oOpatHOM mopsiake. Ilpyu 3ToM mocie BBIKIIIOYEHHS 3JCKTPOIUTAHUS
MMOMECTUTh IUIAHT 8 B EMKOCTh C BOJIOM M NMPOMBITh YCTAaHOBKY BOJIOM B Te4eHUE 3—5
MUHYT.

IMosryyeHne aHOJIUTA HENTPAJBLHOI0 KaToaHO-00padoTanHoro (AHK).

1.ITpuroToButh HackieHHbIH (10 — 15 %) pacTBOp moBapeHHOM COJIU B BOJIE.

2.ITopcoenuuuTh K U3MuBY 12 TpyOKY-YUTMHUTEINb C PETYJIUPOBOYHBIM KPAHOM.
3.IInaBHO OTKpbIBas KpaH 14 yCTaHOBUTH CyMMAapHbIi IIOTOK BOJbI 4€pE3 YCTaHOBKY
25 a/4 (crakan 200 mut 3a 30 cekyHxn).
4.C noMoIIbI0 PEryJIMPOBOYHOIO KpaHa YCTAHOBUTH MTOTOKHU BOJbI HA Bbixojgax AHOJIUT
1 KATOJIUT B cooTBeTcTBUU C TipuiioxkeHueM 1 (tabmmma 1, . 4).

5.ITomecTuth 1IaHT 8 B €MKOCTh C pacTBOPOM MOBapeHHOU comu. s ycToiuuBoii pado-
TBI B 9TOM pexuMe EMKOCTh ¢ pactBopoM NaCl ycTaHOBUTH Ha OZHOM YPOBHE C yCTa-
HOBKOM.

6.YCcTaHOBHUTH BBIKIIIOYATEIIb Ha OJIOKE HMUTAHHUSA B IOJOKCHHE "1", BKIIOUHTH BBIKIIOYA-
TeJIb 3 Ha KOPITyCce YCTAaHOBKH, MPU 3TOM JIOJ>KHBI 3arOPEThCsl MHAUKATOPHI 2 U 5.

7.Bentunem 7 MEAJIEHHO U IUIABHO OTPETyJMPOBATH TOK IO MHIAUKATOPY 4, COTIJIaCHO BbI-
OpanHoro pexuma (Tabnuia 2, mpuwioxenue 1). He monmyckare 3amkanvuBaHUs CTPEIKA
UHJUKaTopa 4.

8.Ha BBhIOpaHHOM 3HAUYEHHUH TOKa COOpaTh AHOIHWT W KAaTOJUT B HEOOXOIUMOM OO0BEME B

pa3Hble EMKOCTH.

9.Brixitouenue B o0patHoM nopsiake. [Ipu 3ToM mociie BBIKIIOUEHUS JIEKTPOINUTAHUS T10-

MECTUTh LIUIAHT 8 B EMKOCTb C BOAOM U IIPOMBITh YCTAHOBKY BOJOW B TeueHue 3—5 Mu-
HYT.

10. TEXHUYECKOE OBCJIY’KUBAHUE

. ITocne nonyuenus 500 1utTpoB MUTHEBOK BObI Wi cuHTEe3a 100 JIUTPOB aKTUBUPOBAHHBIX

pPacTBOpPOB H€O6XOI[I/IMO IMPOMBITH YCTAHOBKY KHCJIOTHBIM pPacTBOPOM C LCJIbIO YIAJICHUA
KaTOAHBIX OTJIOKCHUM.

10.2. TIpombIBKa OCYILECTBISIETCS IPU BBIKJIIFOUEHHOU yCTaHOBKE. J1Jis ATOrO:



. IIpuroToBuTH A MPOMBIBKU 5% pacTBOp COMSIHON Ui 9% pacTBOp YKCYCHOM KHUCIOTHI
obvemom 0,5 nutpa.

. OTKIIIOUNTE OJIOK MHUTAHUA OT SJICKTpUYECKON ceTh. OTKIIOUUTh YCTaHOBKY OT OloKa
IINTaHUAA.

. 3aKpBITh PEryIupOBOYHBIN KpaH 18, 0OTCOETMHUTH YCTAaHOBKY OT BOAOIPOBOAHON CETH.

4. CHATh yCTaHOBKY CO CTEHBI (JIETKO MOJTOJKHYB KOPIIYC YCTaHOBKHM CHH3Y BBepX). OTt-

KpBITh BCE KPaHbI, BHUTUTh OCTATKU BOJBI U MOJOXKHUTh YCTAaHOBKY Ha TOPHU3OHTAJIbHYIO
MOBEPXHOCTb.

. K BxomHoMy kpany 14 mojacoequHUTh TPYOKY /IS MPOMBIBKA C HAKUTHOW TalKOM (CM.
KOMIIJIEKTHOCT ).

6. 3aKkpbITh BeHTWIHh 7. M3nuB 12 yCTaHOBHUTH BEPTUKAIBHO BBEPX, MMPUCOCIUHUTE TPYOKY-

YIUIMHUTEIb K BBIXOJY U3JIMBA U HAIIPaBUTh €€ B €MKOCTb Ui coopa kucnoTsl. [lnanr 11
MIOMECTUTh B EMKOCTh JIJIsl cOOpa KMCIIOTHI.

7.HabpaTp B mmpuIl pacTBOP KHCJIOTHI, MPUCOSAMHUTH IIIPUI] K IUIAHTY IITyIepa A

MPOMBIBKH U OCTOPOKHO BBECTH PACTBOP KHCIJIOTHI B yCTaHOBKY. CrenaTh JBa-TpU BO3-
BPaTHO-TIOCTYTATENBHBIX JBMKEHHS IOPIIHEM IINPHIA C HETbI0 00JIerYUTh JT0CTYI KH-
CJIOTHI B 3JICKTPOAHBIC KaMEPhI pCaKTOopa. HOBTOpI/ITB BBOJ KHCJIOTHI JO €€ ITOABJICHHUSA U3
BCEX BBIXOJHBIX IIIJIAHTOB.

. Criegyet coOmronaTh MEphI MPEIOCTOPOKHOCTH MPOTHB Pa3OpBI3TUBAHMS, TaK KaK IPH
BBOJIC KHCIIOTHOTO PacTBOPa, BO3MOXKHO, €r0 BCIICHUBAHUE YTJIIEKHUCIIBIM Ta30M, BbIJe-
JAIOMKUMCA IIPpU paCTBOPCHUHN KAaTOJHBIX OTJIOKCHUM.

9. OcTaBHUTH YCTAHOBKY C KHCJIIOTHBIM paCTBOPOM Ha HOYb. 3aTeM CIIMTHh KHUCJIOTHBIN pac-

TBOp U MOACOCANHUB YCTAHOBKY K BOI[OHpOBOHHOﬁ CCTH, MPOMBITH B TCUCHUC 5 MHUHYT
Mpu OOBIYHOM PEXUME TIPOTOKA O3 MOAKITIOYCHUS K 070Ky MUTaHUS.

10.ITo oxoH4YaHNU IPOMBIBKH BEPHYTH BCE B UICXOHOE COCTOSIHUE.
ITocne roma SKCIUIyaTanuy 003aTeILHO IIPOMBITH YCTAHOBKY 5% PacTBOPOM COJISIHOUM KHMCIOTHL.

11.1.

11.2.
11.3.

11. TAPAHTUU U3T'OTOBUTEJISA.

[IpennpusTHE-N3roTOBUTENb TAPAHTUPYET pabOTy YCTAHOBKU MPHU COOIIOAEHUH MOTPEOu-
TEJIEM yKa3aHHBIX yCJIOBHH SKCIUTyaTaIluu, Mep O€30MacHOCTH B 00CTyKuBaHwus!!!
lNapanTtuiiasiii cpok - 1 rox.
[Ipr BO3HMKHOBEHUH OTKA30B YCTAHOBKM B TEUEHHE TapaHTHWHOTO CPOKa MO BHUHE H3TO-
TOBUTEJIS] YCTAHOBKY C MACIIOPTOM U B 3aBOJCKOI YIIaKOBKE CIIEAYET BEPHYTh U3TOTOBHUTE-
JTFO MM B TeXHUYeckuid neHTp http:// www.ikar.udm.ru/dil.htm ans rapanTuitHoro pemoHTa
WIIM 3aMEHBI TIPH HAIMYUH NACTIOPTa YCTAHOBKH U B 3aBOJICKON YIIAKOBKE.

3anpemaercsi BCKpbIBATh NPUOOP B NEepHOJ rapaHTHHHOIO CPOKA, B IPOTHBHOM CJIy4ae
PEMOHT OCYIIECTBJIAETCS 32 cUeT 3aKazumnkal!l!

12. CBUAETEJBCTBO O IPUEMKE

VYceranoBka "M3ympyn-CHU" 3aBojuckoit Ne cootBercTBYyeT TVY 5156-034-
00206807-04 u mpu3HaHa TOJHOM K KCIUTyaTalluu.

JlaTa BbIITyCKa

[IpencraBurens OTK M.II.

Jara nponaxu

426075, r. UxkeBck, ya. Moaoaé:xuas 111, a/s 6006,
3A0 HUII "UKAP", 1.(8-341-2) 763-466,
AKO39 ikar@udm.ru, http://www.ikar.udm.ru/
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HEUCIIPABHOCTHU U CIIOCOBBbI UX YCTPAHEHUSA

HewucnpaBHocTh

BepositHas npuunHa

Meron ycTpaHeHus

He 3aropaercs
3eNIeHbI WHINKA-
TOp MPHU MPOTOKE
BOJIBI Uepe3 ycra-
HOBKY.

1. OTCYTCTBYET 3JIEKTPUUECKHI KOHTAKT
B PO3ETKE.

2. HenocraTtounblit 00bEMHBIN pacxoy
BOJBI. 3acopeHHe BXOJAHOTO (UIbTpa.

3. BeixiroueH OJIOK MATaHUSA.

[S—

. [IpoBepuTh HaTUYHE KOHTAKTa B
pO3eTKe.
2. YBenuuuTh OOBEMHBIN pPacxo
BOJIbI 10 TTACTIOPTHBIX JaHHBIX.
3. Bkiaro4yuTh OJIOK MUTAaHUS.

Het Boab!I Ha BEI-
XO0JI€ IIJIAHTOB -
AHOJIUT JIM0O Ka-
TOJINT.

1. O6pazoBanuch BO3AYIIHBIC TPOOKH.

—

. IleperxaTh NUIaHT - KATONUT JINOO

AQHOJHMT COOTBETCTBEHHO Ha KO-
pPOTKOE BpeMsl [0 JIMKBUAAIMH
POOKH.

Het BoabI Ha BEI-
X0JI€ UJIHN HE yC-
TaHABJIMBACTCS
TpeOyeMblit 00b-
€MHBIN pacxon
BOJIBL.

Muraert 3eneHbiid
WHJIUKATOp.

1.3acopenue ¢puibTpa Ha BXOJ€ BOJIO-
IIPOBOJIHOM BOJbI B YCTAHOBKY
2.3acopeHue »KEKTOPHOTO HAacoca.

3.Huzkoe naBiieHre B BOAOMPOBOIHOM
CETH.

4.00pa30BaIMCh KATOIHBIC OTIOXKCHHSI.

5.00pa3oBanych BO3AYIIHBIEC TPOOKH.

6.Crnabast MUHEpaIH3aIus NCXOIHOM
BOJIEL

[

. OuncTuth GUIBTP.

2. ITpOMBITh YCTAaHOBKY CO CTOPOHBI
BBIXO0/1a MIPH MEPEKATOM IILTAHTE
K mu6o A.

3. O6ecnieuynTh HOPMATHU3AIHIO
JTaBJICHUS B BOJIOIIPOBOTHOM Ce-
TH.

4. TIpOMBITh YCTAaHOBKY KHUCIIOTHBIM
PacTBOpPOM.

5. OTperyaupoBath MOTOKU aHOJIH-
Ta, KaTOJIATA.

He 3aropaercs BbIxoz U3 cTpos IpeaoXpaHuTesd U3-3a (3aMEHUTh  NpeJoXpaHuTens 13
KpaCHBIN WHIUK- |[PEBBIIICHUS PEXXKUMA. (10A).
TOP.

CpalaTbIBaHHE CAMOBOCCTAHABIINBAIO- |BBIKIIOYNTE yCTAaHOBKY, BEPHYTH

I'acHeT kpacHbI
WHJIMKATOP.

LIErocs NpeJOXpaHUTENs U3-3a IIPEBLI-
LIEHUS PEXUMa.

BCE B MCXOJHOE COCTOSIHHE, 4Yepe3
10 MUHYT BKJIIOYHTH €€ BHOBB CO-
rjIacHo 1. 9.

Ta6auna 1. OcHOBHBIE TapaMeTpbl pabOThl YCTAHOBKH.

IMPUJIO)KEHMUE 1.

CoOTBETCTBYIOMHH IPOTOK U3 IUIAHTOB [IpomomxuTeTbHOCTD /
Pexxnmbl AHOJIUT (V). n/a | KATOJIHAT (Vig), /e TIepephIB HEMTPEPHIBHON
paboThl, yac.
1. ;IL(:nyquI/Ie OYHIIICHHOI NMUTHEBOM BO- Vot Vi = 50 g/ O, 5
2. HonyquuI/Ie MUTHEBON BOABI HOPMAalU- Vot Vi = 50 8/0,5
30BaHHOH 10 MOHAM KaJlbLUs U MarHus
3. IlomyueHne aKTHUBHPOBAaHHBIX PACTBO-
poB — anonuta (A) u kartomura (K). 25 25 1,5/0,5
4. [lonydyeHue aHOIUTA HEUTPAIBLHOIO
karogHO-00pabotanHoro (AHK). 20 5 1,570,5




Tabamnna 2. Pexumbl 1oay4deHUs] aHOJIUTA U KaTOJIUTA.

Hoxazarins 0510 1,5 2 | 3 | 4| 6| 8 |10/ 12| 14
WH/IUKATOpA, Jell
A, OBII, MB
K,OBII, MB
AHK, C,, Mr/1

Ilpumeuanue: A — aHOJUT, UMEIOIIHMKA KUCITOTHBIE cBoiicTBa (PH<S) u cpaBHUTETHLHO BHICOKYIO
OKHCIHUTENbHYI0 akTUBHOCTh; AHK — aHONMUT HelTpanbHbIN, UMEIOMNN ONM3KHE K HEHTpab-
HeiM 3HaueHus pH (pH=6,5t1) u cpaBHUTEIHLHO HEBHICOKYIO OKHCIHMTEIBbHYIO aKTHUBHOCTD,
K - katomur, C,x. — coaepkaHue B pacTBOpe akTuBHOro xjopa, OBII — oxuciautenbHo-
BOCCTaHOBUTEJIBHBIN MOTEHIIUAN, V — 00bEMHBIN Pacxo] paCTBOPOB.

MNPUJTOXKEHUE 2.
YBAXKAEMBIN TMMOKYIATEJIb.
Bb1 nproOpeny yHUKaJIbHYIO yCTAaHOBKY, KOTOpas HE TOJBKO IO3BOJIMT Bam ouncTHTH
BOJY, HO U OTKOPPEKTUPOBATH €€ COCTaB M0 HOHAM HEOOXOAUMBIX BaM MuHEpanbHBIX JOOABOK,
M3MEHHUTH B HY)XXHYIO Ui Bamero opranuzMa CTOpPOHY IOKa3aTellb KHCIOTHOCTH/IIEIOYHOCTH
(pH) u oxucnauTensHO-BOCCTaHOBUTENbHOTO MoTeHIHana (OBII) nuTeeBoit BoAbl. ITO MO3BOIUT
BaMm ucnonp3oBaTh NUTHEBYIO BOAY, IOJy4aeMyr0 Ha Baiieil ycTaHOBKE, Kak 3KOJOTMYECKH
qucToe, 0e3MeTMKaMEeHTO3HOE CPEeICTBO ISl MpoduiIakTUKU Barero 310poBbsl.
®dusnonoruyeckas MOJHOLEHHOCTh IMUTHEBOM BOJbI XapaKTEPU3YETCs, B IEPBYIO OdYe-
pens OBII u ee MUHEpaTbHBIM COCTAaBOM, KOTOPBIH JTOJDKEH COOTBETCTBOBATH OMOIOTHYECKUM
MOTPEOHOCTSIM OpraHu3Ma ueioBeka. B MexXIyHapOIHBIX U HAIMOHAIBHBIX TOKYMEHTaX OCHOB-
HBIX ITPOMBIIUIEHHO-Pa3BUTHIX CTPAH MUHUMAaJIbHbIE YPOBHH HOPMATHBOB YCTaHOBJIEHBI TOJIBKO
0 ’KECTKOCTH BOJBI. DTOT MOKA3aTellb BHIPAXKAETCs TMOO HEMOCPEICTBEHHO BEIMYMHOMN 001Ien
KECTKOCTH, JINOO B BHUJI€ MUHUMAJIbHBIX KOHIEHTPAIUI IBYXBAJICHTHBIX KaJbIUs U MarHus. B
pykoBojzcTBe BO3 umeercs: ykazaHue 0 MUHUMAJIBHOM YpOBHE OOIIel MUHEpaNIU3aluu MHUThE-
BO# BonbI - 100 MI/1, py 3TOM ONTUMANILHBINA YpOBeHb MUHepanm3aiun coctasmser 200...500
MT/IL.

B YEM MOKET BbITb HAWJEH BbBIXO/1?

B r. C.-ITerepOypre pa3zpadorana u cepTu(UIMPOBAHA, CIICITUATBHO IS "MATKOH" BOJIBI
JaHHOTO perroHa, kommnosuius "CeepstHka" http://www.severyanka.spb.ru ¢ TOMOIIIBIO KOTO-
pOii MOKHO HOPMAJIU30BaTh BOJY, JJISl MHUThSI W TPUTOTOBJICHUS TUIIH, 0 WOHAM KaJbIHS U
Marausi. KoMIo3umus HCroib3yeTcs MyTeM ee JT00aBJICHUS B TUTHEBYIO BOJTY, B COOTBETCTBHUH C
WHCTPYKIIUEH.

B ycranoBkax mozeneii "M3ympyn-CHU" Bbl monydaere OYMIIECHHYIO OT 3arpsi3HEHHH,
o0e33apaXeHHYI0, aKTHBUPOBAHHYIO MUTHEBYIO BOMYy. VICTIONB3ys, MMEIOIIMIICS B yCTaHOBKAx
BOJIOCTPYMHBIN Hacoc, Bel MOkeTe BBOJUTHh B YCTAHOBKY, HA OCHOBE PEKOMEHJALIUN CIICIIUAIH-
CTOB, JITOOBIE HEJOCTArONINE I Bariero pernona MuHepanbHbIe T0OABKH, 00JIerdast TEM CaMbIM
ycBoeHHe ux Bammm opranusmoM. Kpome Toro, ycraHOBKa JaeT BO3MOXKHOCTh MEHSTH B TTUThE-
BOM BOJIE TMOKa3aTellb KUCIOTHOCTH/IIENOYHOCTH (pH) M OKHMCINUTEIhHO-BOCCTAHOBHUTEIBHOTO
norennuana (OBII), 4To MO3BOAUT MUTH Ty BOAY, KOTOpas Hy>KHa MHAWBHUIAyanbHO Bam nms
MOJIJICP)KAaHUS B OPTraHU3ME HY)KHOTO KHCIIOTHO-IIEIOYHOTO paBHOBecus u OBIL.

KEJAEM BAM 310POBbsI!

Bam nyreBoaurens — xxypuai "MUC-PT"
http://www.ikar.udm.ru/mis-rt.htm
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IMPHJIO)KEHHUE 3.

THUITIOBBIE CXEMBI IOJAKJ/IIOYEHUA YCTAHOBKHA “U3YMPY ] - C”
K CUCTEME BOAOCHABXEHUS.

CXEMA 1
CXEMA 2 [I:]]

CXEMA 3

o 5],
—~ BO= O 1805508
~ no H or ’

Cxema 1. Ilogkmrouenne s r000ro apyroro GuiIbTpa 1Mo BameMy BeIOOpy Mexay kpaHoMm K u
rUOKUM BoJIOTpoBOIHBIM nutanrom L.

Cxema 2. [TogkimroueHne HEMOCPEACTBEHHO K BOJONPOBOAHOM ceTH uepe3 GuibTp rpy0oii oun-
ctku [P (pecypce ~ 2.000 m).

Cxema 3. [logkimroueHne HEOCPEACTBEHHO K BOJAOIPOBOAHOM ceTH uepe3 (puibTp rpy0oii oun-
ctku [1® u punbTp ToHKOM ounctku Tumna "['eitzep" @I' (perenepupyemsiit, pecypc ~ 25.000 ).
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340 HUI] “Ukap”

Yemanoexku u cucmemut Ikonozuueckoii 6ezonacnocmu 014 00Ma, od)uca u 60Jleul(bl

(Monm.010s)

http://www.ikar.udm.ru/avk_com.htm

Aspounonmszarop "JIU-1" (KOMIAKTHBII OBITOBOIA
IU1a3MaTpoH — Jlamna YMKeBCKOro) CaHUTapHO-TUTMEHUYECKUI
npubop s o0oramieHuss BO3AyXa MOMEIICHUH JIETKUMHU
OTPULIATENILHBIMU ~ HMOHAaMU W KOMIIGHCAIIMM  a3pOMOHHOU
HEJI0OCTAaTOYHOCTH Ha paboumx MecTax moJib3oBateneit [1DBM,
JUIS @3POUOHOTEPANMKM UM HMOHU3ALMH BO3JyXa B MOMELICHUSX,
3alUThI OT " MUcCIUIeiHON O0ose3Hn".

Moaupuxanuu npudopa: moa. 01 — yHuBepcanbHbIi
nepeHocHo, moa. 02 - BcTpamBaeMoro B IOTOJIOYHBIE,
cTeHOBble maHenw, moA. 03 - BcrpamBaemoro B 5" oOTcek
CHUCTEMHOT0 0JIOKa KOMIIBIOTEPA.

"U3ympya-CH'" yHuBepcaibHas yCTaHOBKa JUIs
NPUTOTOBJICHUS MUTHEBOM BOJABI C 3aJaHHBIM MMHEPAJIbHBIM
COCTAaBOM U aHTMOKCHJIAHTHBIMHM CBOMCTBAMH, U ISl IOJTyUEHUS
HAa €e  OCHOBE:  MOWIMX,  JE3UHQUUUPYIOLMX U
CTEPUIIN3YIOIINX PAaCTBOPOB.

Moanduxkanun npudopa: moa. 01 — mnoinyyeHue
NUTHEBOM MOHM3UPOBAHHOW BoAbl ¢ oTpuuareasHeiM OBII u c
3aJJaHHBIM MHUHEpaIbHbIM cOcTaBOM; MOA. 02 — QyHKIHMH MOI.
01 + perymupoBanue pH um OBII; wmoa. 03 - mon. 02 +
MOJyYEHUsI MOIOIIMX, AC3UHQHUIMPYIOMMUX U CTEPUIM3YIOIIUX
pactBopoB; Moa. 01d — ycTaHOBKA KOJJIEKTUBHOTO MOJIb30BAHUS
Ha OCHOBe pgucrneHcepa; wmoa. 0los - 1ua monydeHus
AKTUBUPOBAHHOMN MHUTHEBOW BOJBI BBICIIEH KAaTErOPUU KayecTBa
C 3aJlaHHBIM MUHEPAJIbHBIM COCTAaBOM M AHTUOKCHIAHTHBIMU
CBOMCTBAMM, YCTAaHOBKAa OCHAILIEHA BCTPOEHHBIM KOHTPOJIJIEPOM
U TpeMsl MPOTOYHBIMHU JTATYUKAMH C JABYXYPOBHEBOH CHCTEMOM
WHAMKAIMEH - CIeKeHus 3a paboTol cHUCTEM OCMOC (OYHCTKA),
aKTUBaLus (MOHM3ALMS BOJbBI), MUHEpAIN3alUU (ONTUMU3ALIMS
MUHEpaTbHOTO cocTaBa); Moia. 01 /o — aBTOHOMHBIN BapuaHT
JUISL  JKENIE3HOJOPOKHOTO M BOJHOTO  IMACCAKUPCKOTO
TpaHcnopta, moa. 04 — yHuUBepcalibHOE YCTPOWCTBO MJiA
MOJIYYEHUSI AaKTUBUPOBAHHBIX JKHAKOCTEH C OTpHUIATEIbHBIM
OBII (muTheBOil BOABI, HAMHUTKOB, (PU3PACTBOPOB, KPOBH) Ha
OCHOBE OECKOHTAKTHOM M KOHTAKTHOW aKTUBAIMH >XUAKOCTEH
JUISL UCTIONIb30BaHUS B OBITY U Pa3JIMYHBIX O0JIACTAX HAPOIHOTO
X03sicTBa (MEIUIIMHA, C/X, TMPOMBIIUICHHOCTh, HedTemo0nua,

By

Moa. 0-n-0 — ycraHoBKa A TOJYYEHUS MOIOUIMX,
NEe3UHUITUPYOIITUX u CTEPHIIU3YIOIITNX pacTBOpPOB,
o0e33apaKuBaHUs BOJIbI B IJIaBAaTEJIbHBIX OacceifHax.





