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NPEANCIIOBHE

B nocseanue roasl Bce Gosiee BaXKHoe 3HaueHHe npHoGperaeT mpo6-
JieMa OXpaHH NMpPHPOAW M, NMpeXAe BCero, BOAHbLIX 0GBHEKTOB OT 3arpsas-
Henusi. B npuuateix XXV cbesgom KIICC «OcroBuEIX HanpaBieHHsX
pasputus llapopHoro xossficrea CCCP na 1976—1980 ronsi» 6oabuioe
BHHMaHHe YAe/NeHO CO3JaHHI0 H SKCIJyaTalHH B ropofax BblcOKo3ddek-
THBHBIX OYHCTHHIX COoOpyeHHit. B aTHx ycjoBusx npHoOperaer Goabluioe
3HayeHHe TMPaBHJIbHAS OPTaiM3aLHsl TeXHOJOTHUECKOTO KOHTPOJs Ipollec-
COB QUHCTKH CTOUHBIX BOS.

Hacrosiiuee Tpetbe HM3ganHe METOAHKH CYLUeCTBEHHO nepepaboTaHo
H AONOJIHEHO. B Hee BK/OYEHB cOBpeMeHHbIE HHCTPYMeHTalbHble METOALI
aHaMM3a CTOYHBIX BOA C NMPHMEHeHHeM CHEKTPOQOTOMETPHH, Tra30BOMH
M rasoXHakoctHoil xpomatorpadun H duaiooporpadun. Ias onpepene-
HHsi HedTENPOAYKTOB HLAaHH HECKOJbKO METON0B: ra3oBOil Xpomartorpa-
¢un, TypGHAHXpOMAaTOrpadHuecKHil, YCKOPEHHBi a6copGUHOHHO-IIOMH-
HecleHTHutT, TIpHBeAenn HOBbie METOAB ofnpeneseHHs (eHONOB, a3oKpa-
cHresell. MeTonuka AONOJHEHA pacyeTaMH TeXHOJNOTHYECKHX MapaMeTpos,
XapaKTepH3YIOWMUX paGoTy OYHCTHBIX COOPYIKEHHHl, a TaKXe nepeuHeM
Heo6xoaumoro o6opyaoBanus H nocyasl. [lpeanaraemble MeToAb aHaNH3a
FOPOACKHX CTOYHBIX BOX M BOABl BOJROEMOB COMJIACylOTCH ¢ YHHQHUHPO-
BAHHLIMH METOAAMH HCCACNOBAHHSI COCTaBa BOl, PEKOMEHAOBAHHBIMII
COBelllaHHeM PYKOBOAHTEAell BOLOXO3ANCTBEHHBIX OPraHOB CTPaH — uJje-
HoB COB ¥ ¢ aMepHKaHCKMMH CTaHAapPTHHIMH METONaMH HCCJeNOBaHHS
BOABI M cTOuHHX BOA. [ToMHMoO 3TOro, B KHHre JaHbl OTAC/bHbBIE ompese-
JieHHsl, pa3paGoTaHHbIe W MPHHATHE B N1aGOPaTOPHAX MOCKOBCKHX CTaH-
uuit B pe3yJbTaTe MHOTOJNETHErO OMBITA, HAKOMJEHHOTO B npouecce KOHT-
PONSl OYHCTHBIX COOPYKEHHH rOpOACKOH KaHaJH3auHH.

Han TpetbnM H3ganuem Metoauku pabotaan: O. T. Bonoruua
(raanw 1, 2, 5, 6, 12, 14); M. H. BoaxoButuHoBa (rnasei 16, 17);
10. I1. Beanuenko (raasz 5); Il. B. Bousey, H. ®. Bebep, O. C. Iora-
naepa (raassul 3, 13); 10. A. Enuceesa (raasa 4); T. M. )Kaanosa (rna-
Ba 4); A. C. UabnHa (rnasut 14; 15, gopmbt otueros), H. H. Kap-
ayxud, JI. C. KpuBuukas (rmaBa 4); M. B. Kossiosa (raaso 8, 9);
E. C. Jluneporekay (rmaset 10, 11); O. A TineueBa (rsaBa 4);
M. T. CaBukosgkas (raaeel 6, 7); I'. A. CmoabsHHHOB (raasa 4);
T. M. CaBpanckan (rnaBa 4); H. ®. TutkoBa (raasa 4); A. J1. ®po-
aoBa (raama 3); B. A, llnuuGepr (raasa 1).

OO6wylo pcRakuHio OCyllecTBAsMa KaHAHAAT TeXHHYeCKHX Hayk
O. T. Bosotnua (Mucruryr soanuix npoGiem AH CCCP), s pemaxtu-
poBaHnH 4 i1 rnaBbl MpHHHUMaJ Y4YacTHe KaHZHAAT XHMMHYCCKHX Hayk
10. M. Jeakos (BHHUH BOITEO).



Tnasa 1. OBUWHE CBEAEHHA
OPTAHH3ALNSA JIABOPATOPHH

A8 KOHTPOAS OUHCTKH CTOYHBIX Bod HEOOGXOoAHMO 3HAThb COCTaB
HCXOAHOTO CHIpbS, T. €, XapaKTep H KOHUEHTPAUHIO 3arpA3HeHHil, cJae-
ANTb 33 NPaBHJIbHOCTbIO NPOUECCA OUBCTKH HA Pa3HbLIX ero 3ranax, a Tak-
JKe HMeThb XapaKTepHCTHKY MoJyuaeMmblX NPOAYKTOB — OYHILEHHOi cTou-
HONl BoABl, BHINYCKaeMoOil B BOMOEM, H OTXOLOB (OCANKOB, aKTHBHBIX
HN0B, ra3oB Gpoxenus u T. M.).

JlaGopatophio caeayer pacnonaraTb B6AH3H OUHCTHBIX COOPYIKEHH,
TaK KaK fpH TPaHCOOPTHPOBKe NpPo6 H3MeHAIOTCS (PH3HKO-XMMHyecKHe
CBOficTBa CTOYHOM BOAK M ocaakoB. Jlaxe aJs HeGONbUIMX OUYHCTHHIX
YCTAHOBOK Ha CYTOUYHBIfi NPHUTOK Boabl okoao 100—1000 m® KenartenbHo
uMeTh HeGoabuiyio naGopatopuio, o6caAyxHBaemMylo nabopaHTOM nox
PYKOBOACTBOM CMELHAINCTa.

Jasi OYHCTHHIX CTaHUHA C YC/HOXHEHHON CXeMOM OYHCTKH npu Ha-
JHYHH METAHTEHKOB, a3DOTEHKOB H COOPYMEHHIl HOOYHCTKH OpraHu3auHs
Aa6opaTOpHH Ha C€aMOM CTaHUHH CTaHOBHTCA 0coGeHHO Heo6XoAHMOIl
n BnosHe cebsi onpaBabiBaeT yXXe [PH CYTOUHOH NPOH3BOAHTENBLHOCTH
cravuuu 10000 m3 crounnix Boa. Pasmepbl saGopaTopHbIX NOMeLeHHI:,
YHCJO CHNELHaJNCTOB H XapakTep oGOpyAOBaHHA 3aBHCAT OT COCTaBa
COOPYEHHIt H NX MOLIHOCTH.

JlaGopatopuio ans crauund Ha 20—30 Thic. M%/cyT pasmewalor
B 2—3 KoMHaTax, B Heil pa6GoTalOT OAHMH AHANOMHPOBAHHBIA chenHa-
JHCT-XHMHK, OfNH NaGOpaHT M ABa noAcoOHLIX paGoyux.

[pu cyTtouHoit nmpou3BoAuTenbHOCTH cTaHuHn 100 Ttoic. M® u Gosee
AabopaTopHiO OPraHH3yIOT B chlellHa/jbHOM 3aaHHH. B Ttakoft naboparo-
PHH MOXKHO He TOJIbKO OCYUIECTBJASTb TEXHOJOTHYecKHif KOHTPOJL 3a pa-
6oToft coopy:KeHHA, HO H HAYUYHO-HCC/IeA0BaTeNbCKHe paboThl.

B naGopatopuu uenecoob6pasHo HMeTb HECKOJILKO OTAEJOB:

aHa/JH3a CTOYHOIN BoAbl {MOCTymaloilleil Ha CTaHuMIO TocAe MeXaHH-
yecKoil OYHCTKH, Moc/ie GHOJIOTHYeCKOH OYHCTKH, MocJje NOOYHCTKH H Ae-
3HHpEKUHH) H BOALI BOAOEMA — MpPHEeMHHKA OUHUIEHHBIX CTOUHLIX BOM;

aHaJH3a 0CaAKOB H3 MEepPBHUHBIX OTCTOHHHKOB, aKTHBHOTO HJa, ocaf-
Ka M aKTHBHOI'O H1a Ha pa3iHYHBIX 3Tanax o6paGoTkn B MeTaHTeHKax,
Ha COOpYXeHHAX No 06e3BOMMBAHUIO H CYIWIKH, a Takxe NOHIbIX OTJHO-
JKeHuit BoaHoro o6bekra;

6HosoTHUeCKHIT, KOHTPOAHDYIOULHA (¢Jopy H dayHy cTouHbX BoOA,
aKTHBHOTO WJa, OCaJIKOB H BOJOEMa MNPHeMHHKA CTOUllLIX BOA.

B oTaenax KenaTeJbHO MPEAYCMOTPETb OpraHH3allHio CJIELYIOLIHX
1a60paTopHii: MO aHaJH3Y CTOYHHIX BOA H BOAbI BOJOEMA; MO KOHTPOJIO
COOPYIKEHHH GHOJNOrHYECKOH OUHCTKH H NOOYHCTKH; NO KOHTPOJO COOpY-
eHHut o6paboTKH 0CaflKOB; HHCTPYMEHTaJbHbLIX MeTOA0B aHa/iu3a; Gak-
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Puc. I. Butaxuoft mxad

Puc. 2. JlaGoparopuuifi cTon

Puc, 3. Cton ANA THTPOBAHNBIX PAcTBOPOB
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TEPHOJIOIrHYECKON, THAPOGHOJIOTHUECKOH, TOKCHKOJNOTHYECKOl, reibMHHTO-
Jaoruueckoit. OaHospeMeliHO NPEAYCMATPHBAIOTCA MOMeEllleHHe AJA MOATro-
TOBKH I'I]')06 K aHaJH3y, a TaKXXe [OMoJIHuTeJNbHble H BCHoMorate/jbHble
NOMeLIeHHs: MpenapaTopckasn, TepMOCTaTHas, BecoBaf, aBTOKJaBHaf,
6oKC, MOHKH M CYWIKH MOCYALI, akBapHyMHas, $oTonabopaTopHs, CTeKnO-
AYBHAsl, KOMHAaTa AAA npHema nuiuk, 6udanoTeKa M apxmus, AyuieBas,
CK/IaiIcKHe MOMCLICHHS K 32/ 3acelaHHil.

K ocHoBuoMy 0GopyaoBaHHIO JaGopaTOpHii OTHOCATCH: BBHITSMHbBIE
wKadwl, naGopaTopHble CTOILI H CTCHALI AJS MOHTaX<a npuGOPOB H YyCTa-
HoBoOK. Jasi HeGoAvwnx JabopaTopHit MOXKHO peKOMeHA0BaTb 060pyao-
BaHHe, nNpeicrasiedioc na puc. 1, 2, 3, naa snaGopaTopuii KPynmHLIX
craHumit — crangaptioe o6opynoBanne, paspaboraiHoe B I'mmpoHHH
AH CCCP (Karanor-cnpasounik, cepust 811, unp. Ne 127425, M., Uazn-Bo
AH CCCP, 1974). Mpumepnas crneundukanis oCHOBHOIO 0GOPYAOBaHHA
H TIOCYAH ApuseneHa B npuioKenuun 1.

Jla6opaTtopuu nonzuni GeITl, obecneyeHbl HEHTPANbHHIM OTONJAEHHEM,
37EKTPHYECKHM OCBCILLEHHCM, BBOJOM CHJOBOTO 3/IEKTPOTOKA, ras3a, BO3-
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AyXa, MPHTOUHO-BLITAXKHON BeHTHASAUHER, BOAONPOBOAOM H KaHaJH3a-
uHed.

K maHensiM XHMHMYECKHX CTOJIOB H BHITAXKHHM WKadaMm HeoOxouHMo
NOABECTH BOAONMPOBOA, KaHaMH3alHIO, ra3, 3JE€KTPOIHEPrHIO nepeMeHHoro
H NOCTOAHHOTO TOKa.

ITonynpoMbiliyieHHble YCTAHOBKH JJisi TPOBEACHHS Hay4dHO-HCCHeNo-
BaTeJbCKHX paGoT MOTYT ObiTb pasMellleHbi B MOJAYROABAJbHOM MOMeElle-
HHH ¢ NPHTOYHO-BHITSXKHOH BeHTHJsIUMeH, BONONPOBOAOM H KaHaJH3a-
LHeH, CHAOBBHIM 3MEKTPUUSCKHM TOKOM. Cheayer mpeRycMOTpeTb MOABOL
CTOYHBIX BOR K OCAKOB OT COOPYKeHHH OUMCTHOM CTaHUHHM, a TaKXKe
BO3JAyXa OT 3/ aHHs1 BO3AYXOAYBOK.

YYET TEXHOJAOTHYECKHX MAPAMETPOB H ABTOMATH3AUHH
PABOTHI OUHCTHbBIX COOPY)XEHHUH

YYyHTLBacMble MapaMCTpbl. YCNCIIHOE BBElEHHE TEXHOJIO-
THYeCKOro KOHTPOJI paboThl OUHMCTHBIX COOPYXeHHI HeMbICAHMO Ge3
HalleHOro KOJHYeCTBEHHOTO yyeTa BaiKHEHIIHX MapaMeTpoB TEXHOJOTH-
yeckoro npoitecca. IIpaBH/ibHO OlLEHHTh PaGOTY OUMCTHHIX COOpPYXeHHf
MOXHO JIHUib B TOM Cjyyae, eCJH Hapsily ¢ XHMHYECKHMH, GaKTepHOJoO-
THYECKHMH H ADYTHMH NMOKa3aTe/sIMH OYHILAEMOHl CTOMHOH# BOALI YUHTHI-
BaTh cjeAYIOUlHe BaXKHbie NapaMeTpH: KOJNHYeCTBO OYHILaeMOH BOLMI;
3aiepKHBaeMbiX  OTOPOCOB Ha pewleTKax, CHTax H T. M.; KOJMHYECTBO
0CajJKa, BBIFPYKaeMOro 'H3 NeCKO/NOBOK H MePBHYHBIX OTCTOMHHMKOB; LMp-
KyJUPYIOIWero, a TakKe H30LITOYHOr0 YMJAOTHEHHOIO H HEYMJIOTHEeHHOTO
aKTHBHOTO HNa, BO3AyXa, NOCTYRAIOWEro HAa a’3POTEHKH, a3poPHJbLTPHI,
MeCKOJIOBKH, MpeaspaTopbl, YCPENHHTENH, BaKyyM-GuIbTPHl, NpPOMBIBKY
ocagKa mepej MexaHHYecKHM 0Ge3BOKMBAaHHEM Y NPOYHe TEXHOJOrHye-
CKHe HYKIbl; KOJHYECTBO H3PacXOLOBaHHOH 3HeprHH (MexaHHuecKof,
9JIeKTPHYECKOH HJH Ten/NoBOM) HA KaMAOM BHAE COOPYXKEHHMH; KoJHYe-
CTBO OCaAKa HJH HA2a, RocTynaioulero Ha o6paGoTKy (B MeTaHTEHKH,
neperHuBaTeH, aspoblible cOpaKHBaTeJH, a TaKXe Ha MNpPOMBIBKY,
yINJOTHEHHe, MeXaHHuecKoe 006e3BOMHBAHHE, TEPMHYECKYIO HJIHM €CTecr-
BEHHYIO CYUIKY H Np.); KOAryJsHTOB (XJOPHOe XeJsie30, H3BeCTb) MpH
MeXaHHYeCKOM 006e3BOXHUBAHHH; NMPOMLITOTO YMJOTHCHHOrO, a TaKXe Me-
XaHHYecKH 006e3BOXKEHHOrO M TEPMHUECKH BLICYIIEHHOrO 0Cajika; TeXHH-
uecKofi (NMPOMBIBHO#) BOABI, focTynaloulell Ha APOOGHAKY, a TaKXKe Ha
NMPOMBBKY ocazka neped 06e3BOXKHBaHHEM H 3arpy3KM NecuaHbix (pHALT-
poB; ¢duiabTpaTa OT BaKyyM-QHJILTPOB M CJHMBHOM BOAb!, MOCTYNAIOLIHX
Ha OYHCTHBIE COOPYXKEHHS CTaHLHH; KOJHUeCTBO rasa, obpasylollerocs
apn cOpaxkuBasi¥ OCALKOB B METaHTEHKax, M Tra3a, NoCTynaoilero
B NMPOH3BOICTBEHHYIO KOTeNbHYIO H GapabGaHHYIO CYWHJKY NpH TepMHue-
cKoil cylIKe ocanka; WIOBOM BOAH, BO3BpalllaeMON ¢ HJIOBHIX IJIOULANOK
Ha OYHCTHBIE COOPYXKEeHHs CTAHUWM; mapa HAH [APYroro TEmJOHNOCHTEeAd,
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PacxonyeMmoro Ha MOAOrpPeB ocafka B METAHTEHKAX; XJopa WAM Apyroro
nesnH@UUHEPYIOero cpeaCcTBa, MoLaBaeMoro Ha oGeszapaxKHBaHHe BOAH;
nepenas ypoBHe#l BOALI JO H MOCJe pellieTOK; aBjieHHe BO3AyXa B Ha-
NMOPHOM BO3LYXOBOJAE a3POTEHKOB; TCMMNEPATypy NOCTynalolleil CTOYHOM
BOAbI, OCaAKa H BO3AYXa, NI0JaBaeMOTO B a3POTEHKH; [aBJieHHe Trasa
B METaHTEeHKaX; KOHUEHTPalMio BOAOPoAHHX HoHOB (pH) B mnocrymaio-
mieft cTouHOfi BOZe; KOHUEHTPALHIO PAcTBOPEHHOTO KHCAOPOAa B a3po-
TEHKaX, pereHepaTopax M OUMUIEHHOH CTOYHON BOAE; NpelenbHbiii Ypo-
BeHb HJIa BO BTOPHYHbIX OTCTOMHHKAX H OCafKa B MEePBHYHBIX OTCTOH-
HHKaX; Npefe/bHbIl YPOBeHb aKTHBHOTO HJa B HHXKHEM HJIOBOM KaHaje
(pesepByape, Kyaa BLITpY:XaeTcs UHPKYJIHPYIOUIMIA aKTHBHLIT HA H3 BTO-
PHYHBIX OTCTOIHHKOB); Npeae/bHblii ypOBEHb YMJIOTHGHHOrO HJa B HJO-
YIJIOTHHTENAX; YPOBeHb 0cafgka B KOpbITe BaKyyM-pHAbTPa;, ROTEpPH
Hamopa B necyaHoM (HJAbTPe NMPH HAJMHYHH NOOUHCTKH CTOYHBIX BOA.

O6wne Tpe6oBanuda Opranusauns KOHTPOAS MePeyHCAeHHBIX
napaMeTpoB TEXHOJMOFHUECKOTo Mpolecca OYHCTKH CTOUHLIX BOA CYLIECT-
BEHHO YNPOLLAETCH, CCJAH Ha CTafHH NPOEKTHPOBAHHS COOPYIKEHHI npe-
AYCMaTPHBAIOTCA ClellHasibHble YCTPOHCTBA, MeXaHH3Mbl #u NMPHGOPEHL

BaxkHoe 3HayeHHe AN PABHOMEPHOrO pacnpeiefeHHA IKHAKOM H
TBepLoH (a3 CTOYHLIX BOA MO OTAENbHEIM COOPYKEHHAM HMEIOT CHelHab.
Hble npHcrocoGaeHns: pacnpefc/nTeNbHLIE KaMepebl, JIOTKH HJH dallH,
KOTOpbie JOJMKHb ObiTh NMPeLyCMOTPEHH MPH MPOEKTHPOBAHHH OQYHMCTHBIX
craHuufi. B mpoekre mosxHB OLTb onpeaencHsl Mecta oT6opa mpob
BOAH, OTGPOCOB C pCLIETOK, OCajKa, HAa, rasa, OQUibTpata ¥ NPOUYHX
KOHTPOAUPYEMBIX CPes.

KoHTpoab pacxoja Boahb, nporeKkaloueil no camo-
TCYHBIM JOTKaM H KaHaJlaM, OCyLIeCTBJSETCA ¢ MNOMOMNLLIO cre-
LHANbHLIX H3IMEPHTEMbHBLIX NOTKOB (noTkKoB [lapuwrans) uam HesatonaeH-
HBIX BOJOC/HBOB. B 0oTAebHLIX cayyasx Pacxos BOALI MOXKeT GHTb ompe-
JleJled MPH HCTeucHHH H3-moj minta. Haacxkuocth B 3KkcnAyaTalHH, Mma-
Jible MOTepH Hamopa M ORHOTOYEYNH 3aMep ypoBHs Boabl CMnocoGCTBO-
Banu HauboJbiueMy pacnpoctpaHennio JotkoB [lapwansa. [lpurunn
paboTul 3THX JIOTKOB 32KJIOUACTCS B CACAYIOWCM: UPH ABHMCHHH BOAbI
No CyMeHHOMl uyacTH JoTKa 3a cyeT GoJblioro yknoHa (pasHoro 0,375)
o6pasyercst GLICTPOTOK ¢ KPHTHUeCKol riyOGHHO{l B Havasjc H rHAPaBJH-
YeCKHM MNpBI2KKOM B KOHLE cyXeHHoil yacTH. Takum o6pa3oM ycraHaB-
JIHBaeTCA OMHO3HAUHAS 3aBHCHMOCTb MeXKIy PacXoioM H YPOBHeM BOALI
nepes JIOTKOM [0 Hauana KpPHBOH CHaja, KOTopas Bulpaxkaercst ¢op-
MYyJaaMH:

NpH WHPHHE CYXKeHNoi yacTH aotka 0,15 M

Q = 0,384 H'.%;

npy LIKPHHE cyXKennoit vacth b=03—15 M

Q = 2,365 bfim,

rae Q — pacxon Kuakocti, M¥c; /[{ — rayGuna cnoa KHAKOCTH mepen JOTKOM, M;
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m — kosdduuneur, sasucAwnA ot b (npuwuMaercs no Tabanuam), npH b=0,3—
—1,5 M m=1522—],585.

[py npuMeHeHHAN He3aTOMIEHHBIX BOAOCJHBOB B 3(1aUHTENBHON CTe-
NeHH YBeJIHYHBAIOTCA [OTEPH HAMopa, B JNOTKax (KaHajax) co3jaloTcs
NOANOPH, CKOPOCTH ABHXKEHHS BOAbl YMEHbIUAIOTCH, UTO MOXET TNpPUBECcTH
K OTJI0OXKEHHIO 0caaKoB mepeld BojocausoM. [1o 3Toit npuuvHe BOAOCAHBBI
IpHMEHsIOTCA pexke, yeM JioTKH [lapiians. Konnuyecto BOAL, nPOTeKalo-
1efi yepe3 He3aTONAEHHLII BOAOC/HB ¢ TOIKOH cTeHKoi G6e3 GOKOBOro
cxartua (mM%/c), onpeneasierca no dopmyse

Q = 2/3 pbHV/2gH = 2,95 pbH3'2,

rae | ~ Kosdduuuent pacxoma, npuaumaemuil 0,5—0,7; b — wnpHita BogocAHBa, M;
H — pbicOTa €J0R 1ah BOAOCJAHBOM, H3MEPSACMAA A0 Hawana Kpupofl cnapa, M;
£ — YCKODeHHe CHAL!I TSKecTH.

Ipu HcTeyenuu M3-MoA wWMTA Ppacxof BoAb (M3/c) uepes wedsb,
06pasyioluycs NpH MOANATHH WHTA, onpeicisercsa fo Gopmyne

Q=275 bh' VH, — H,

rae b — wupusa wnta (wHbepa) M; A — BuicoTa NOANATHA WnTta, M; H)—Hy =
pa3HoCTh YPOBHe!l BOLBI A0 H Moc/e IIHTA, M.

MMocneannfi crnoco6 M3MepeHHs pacxona BoAbl MCHEe TOUEH H HC-
noJib3yercs B Tex C/yyasnx, Korja fnepsbe jiBa cnoco6a HeBO3MOXHO npH-
MEHHTb N0 MECTHBIM YCJIOBHAM.

Bo Bcex Tpex crnoco6ax HeOGXOAHMO HM3MCPSATH TAYOGHHY cJ10f BOXBI,
PyuHofi cnoco6 3amepa TPYAOEMOK, HETOUCH W licyaoGeH, mosToMy ray-
6uHy c/108 H3MepRIOT cheunaJbiibiMi npuGopaMu-yposHeMepamH. Hau«
6oJblliee PACTIPOCTPAHEHHE MONYYHAK YPOBleMeplhl ¢ MeMGPaHHBIMU AHd-
maHomeTpaMH THma IM. [Ias oGecneucHus nenpepbiBHOi 3amucy mnokKa-
3aHufi Ha AHarpamMe AHQPMaHOMETPH YKOMMJIEKTOBAHbL BTOPHUHBIM
npubopom thna ICP uan STTHI. Ipu nosuiieHnn ypoBisi BoAw B JOT-
Ke (KaHane) naBseHue BO3/yXa B CHCTCME MOBLIMIACTCS, YBEJHIHBAETCS
yeunne Ba auadparmy andmanomeTpa, B Pe3ysbTaTe YCTO H3MEHAETCHA
3ankch Ha AMarpaMme BTOPHUHOry HpHGOpQ.

KounTtpoab pacxopa BOAL, BO3/YXa, ra3a u mapa,
ABHXYWHXCA MO HANOPHLM TPYGONpPOBGAAM, OCYLIECTB-
JsieTc PAcXONOMePaMH, KOTopbie H3MepsAIOT nepenaj AaBjeHHA, cO3Aa-
Baemoro auadparmoit, consom wmi TpyGoit BeurypH. Mepoii ckopoctn
MOTOKA CAYXHT nepenag aasjcHus. Ilapjenne cpeabl mocjie npoxomae-
HHA cyXaiowero ycrpoitctsa ymcuvmiacrca. Ilepenan aasrenun pacrter
€ YBeAHYeHHeM CKOPOCTH MOTOKA Cpeabl.

Iepenan naBaenns yaule Bcero H3MepReTcs AH(PMaHOMETDAMH THNa
IOM B Komnnekte co BropuunbiMu npuGopamu tuna JICP, senpepuiBHo
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3anHCHBAOIIAMH AaBjeHHe Ha aWarpamme. Pacxom KORTpoAHpyeMoh
Cpeabl onpefeasercs CleAyOLHM YPaBHEHHEM:

Q = oed?® l/ AP/po

TAe Q — pacxol KOUTpoAupYeMoil cpedsl, M3/c; O — Ko3ddHuHEeHT pacxoaa, 3abu-
cAUWKHA OT THMA CyIKaoWero ycTpolicTea; €— NonpaBouiibit Ko3pdHUHEHT Ha pac-
wupensne HamepsieModl cpeaul; d — gHAMETP OTBEPCTHA Ccysawlero ycrpoficTea, M;
AP — nepenapn pnapacuust p cy)aiouieM yctpolictBe Ila; p — naoTnocTb H3Mepsie-
Moft cpepst B paGounx ycaoBuax, krimi.

IpaBuaa ycTaHOBKH H COOTHOLUEHHS Pa3MepPoB CYXalOUIHX yCT-
poitcte noapoGHo onucanut B [lpasunax 28-64 Komurera craupapros,
Mep H H3MepuTeabHbIX npuGopo npin Cosere Munucrpos CCCP.

HauGonee npocroiM cyXaioluiiM ycTpoficTBOM RBAAIOTCS Anadpar-
MBI, HO OHH BHI3BIBAIOT OLLYTHMble NOTEPH Hanopa, MO3TOMY KOTAa HeJb-
39 AONYCTHTb BLICOKHE NOTepH Hanopa (HampHmep, APH H3MEPEHHH pac-
Xola BO34YyXa, MOZaBaeMOro B a3DOTEHKH), B KayecrBe CYXKalOLHX yCT-
pofictB npumeHsiioT Tpy6bt Benrypn man consa. Hepoctatkom nocaeanx
ABAAETCSH CJOKHOCTD H IPOMO3AKOCTD.

Huoraa (mpu H3MepeHHH pacxofa BOAb) B KauecTBe CYyXKalomHX
YCTPORCTB MPHMEHSIOT KosieHa TpyGompoBoaoB. B atom cayuae namepsior
nepenan [aBJjeHHs, CO3JalOLULHACA MeXKAY HapyXHO# M BHYTpeHHell
cTeHKaMH KoJieHa.

KoHTpoab pacxofaauia g ocanka ABHKYyUHXCA no
HanopHuM TpPyGonpoBojgam, OCyLECTBIAeTCs B MOCJIeAHee
BpeMsi MHAYKUHOHHHMHM pacxonomepamu thna 4-PH u 4-PHM. Tlpomuin-
JNIEHHOCTh BBHIMYCKaeT HHAYKIHOHHBE PAaCXOAOMepH ¢ YCJOBHHM XHaMer-
pom no 300 Mm Ha pacxonn o 600 m3/u.

IMpuaunn paboTe MHAYKUHOHHOTO pacxofloMepa OCHOBaH Ha H3Me-
peunn anektpogBuxkyuielt cuast (D1C), BosHuKaloweli B KHAKOCTH NPH
ABHXKEHHH B MarHHTHoM noJe. JaTunk pacxoaomepa mpeacrasaser co6ok
yyacTok TPyGn € H30JHPOBaHHON BHYTpeHHefi mosepXHocTbio. Ha amna-
MeTpasibHO NPOTHBOMOJIONHBLIX CTOPOHAX TPyObl NPHKPeNVIeHH 3/1eKTpo-
asl. Karywky saextpoMariura co3faioT BHYTPH TPyOul mepeMenHoe maf-
HuTHoe moae. Munykrtupyemas B Boae DJC ycnianBaetca U H3MepAETCH.
CkopocTb MOTOKa JKHAKOCTH NpomopuHoHaJbHa HHAYKTHpyemoii DC.
Hupykunonnsie pacxonomepnt Tuna PU HenpepuBHO H3MepsOT, 3amuchi-
BAIOT M CYMMHMPYIOT pacxom BoAH. [IpenMyiiecTBOM HHAYKIHOHHHIX pac-
X040MepOB fBJIAETCA MOCTOSHCTBO Hanopa, OaHaKo ¢ TeueHHeM BpeMeHH
Ha HX BHYTDEHHHX CTeHKax oT/araercsi BLICOXUIHA TBEpAbI OCafoK, KO-
TOpHIt 3aKphIBaeT NMOBEPXHOCTb /EKTPOAOB, YTO MPHBOAHT K HCKaXKeHHIO
nokasaHuii npu6opa, NOTOMY NPH H3MEPeHHH PacXofa HAA BHYTPEHHION
fIOBEPXHOCTb RATYHKA pacxogoMmepa HeoOXOLHMO nEpHOLHYECKH OYHLIATH
oT ofpa3yoltuxca ornoxenuil. [IpH ropHIOHTaAbLHOM PacCNOJOIKEHHH
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AatuHKa OT/NONEHHR ounmtalor | pa3 B rof, a NMpH BepTHKaAbHOM ycta-
HOBKe naTumka — | pa3 B 3—4 roaa.

B MOMBITKH H3MCPHTHL pacxof 1Ja H ocafgka TpyGaMu H conna-
md Bentypn. OaHako anuTenbHas 3KCmiyarallHOHHasi NMpoBepKa 3THX
H3MEepHTebHBIX YCTPOHCTB MOKA3a/a, YTO MMIYJbCHbe: JJHHHH K AupMa-
HOMeTpaM GHICTPO 3aGHBAMHCh OCAaAKOM (HJOM), B CBSI3H C ueM HCKaXKa-
JIHCh pe3yJbTaThl H3MepenHil. [TONBITKH BHeAPHTL HENpPEepHIBHYIO MPOAYB-
Ky HJAH TNPOMBIBKY HMMYJbCHHIX JIHIHIL HPHBENH K YCJAOKHEUHIO TaKHX
YCTPOfiCTB H HCMPOH3BOAHTENHHOMY PACXOAY BO3AYXa HAW BOAbL.

KoanuecTBo 3afgcpXuBaemMuix or6pocos (Ha pewer-
KaxX, cHTax H Np.) onpenessiioT o6bCMHLIM crocoboM. [Ipu Hanuuuu Ha
CTaHIUHH HenpepuiBHOro cGpoca OTGPOCOB B KOHTeHHepbl OOBEMHBI cro-
co6 onpeneneHus KoaHuecTBa OTGPOCOB CYLWIECTBCHHO YMpOILaeTcs:;
B XYpHaJie eXXeCMeHHO 3aNHCLIBAIOT UHC/O TI0JHOCTbIO HAaMOJHEHHHX KOH-
TefiHepoB.

Tlpu TpaucnopTepuoit nogaue oTGpOCOB HEMOCPCACTBEHHO B ApPOGHA-
KH MepHOAHYeCKH (2 -3 pa3a B Mecsill) B TCUCHHe CYTOK oT6pochl co6H-
paloT B KOHTefiHephbl, a 3aTeM HanpaBJsloT Ha ApolJeHue,

KonnuecTBo 0cajKa, BHIPyXaeMOro M3 NecKoJao-
B O K, onpenesifoT 06bCMHBIM CMOCOGOM NPH HAJHYHH HA OUYHCTHOM cTaH-
uHH GYHKepoB 4/ 00e3BOXKHBaHMA M MOTPY3KH OCaiKa Ha TPaHCMOPT.
Ipn oTkauke ocagKa H3 IECKOJOBOK HEMOCPCACTBCHHO Ha MCCKOBBIE MJIO-
WAAKH OCaA0K YYHTHIBAIOT MepHOAHYecKH (3 pasa B Mecsill) mMyTeM mo-
Jlau ero B crleuHabHble Mepibie NOTKH. KosanyecTBo ocafika B JOTKax
MOACYHTHIBAIOT TaKxkKe OGLEMHBIM CMOCOGOM.

KonHyecTBO Mexannuecku 06e3BOXeHHOTO H Tep-
MHYECKH BHICYIWEeNHOTO OCafKa onpeneasior, obmepas OTBa-
JH 0CagKa Ha MIOWAAKAX CKAAAHPOBAHHS MAH MOACYHTHIBAS 3aMOJIHEH-
Hble OTCEKH CKJala XpaHeHHs ocafka.

KoHTponb pacxola KOarynsHTOB (H3BeCTH H XJOPHOro
JKesie3a) yallle BCero OCYLUECTBASIOT CHeUHANbHBIMH MO3HPYIOUIUMH yCT-
pofictBamu. T'opusoHTanbHast nuocKas CTpya pacTBoOpa KoaryAafiiTa B 0-
satopax BHUH BOII'EO penutcs HoXom Ha ape wactn. OagHa yactb
MoCTyNaer B y3en KOaryJHPOBaHHA, a Apyras yYacTb (HM3JIHINEK) cJu-
BaeTCs CHOBa B pacXofHufi pedepsyap. Pacxoa pacrBopa KoaryasiHra
MOXKHO H3MEpATb pacXoiOMepaMH MOCTOSAHHOTO Nepenaja — poTaMeTpa-
MH, KOTOpH MpeACTaB/floT coGoft BepTHKaJbHYIO Npo3payHyio Tpyoy,
BHYTPEeHHAS 4acThb KOTOPOIl BHIIOJHEHA B BHAe paclIHDAIOLIErocs KBepxy
KOHyca. BHYTpH TpyGHl HaxoauTCA NMOABHIKHON 3JeMeHT (TmOnJaBoK), 3a-
KPHIBAOLHA vyacTb ceuyeHHA TpyOu. [loTokoM cpedsl nonaaBoK nepeme-
uaercs, OTKpbiBast Ha oNpejleieHHYI0 BEJHYHHY MPOXOAHOE ceyeHue po-
tamerpa. IlockonbKy nepenap aaBJieHHA A0 M MOCAe MON/AaBKa MOCTOS-
HeH, MeXAy pPacxofioM M W/olllaablo OTBepcTHA npubopa coxpaHsercs
npamas 3aBucHMoctb. TIpH MamepeHuu pacxosa pacTBopa XJNOPHOTO Ke-
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Je3a nonaaBoK H (uaHUBL poTamMeTpa AOMKHLI GLITb M3rOTOBJACHH M3
KHCJIOTOCTOHKHX MaTepHaJoB. Poramerpnl BnycKaloTCsi Ha pacXodbl OT
1 no 30 m3/u.

HdapaneHne Bo3ayxa, raza, napau NpouYHUX CPend Hus-
MepsIOT MaHOMeTpaMH (BKJiouyas aHbMaHOMeTpbl), BaKyyMMeTPaMH H
MaHoBakyymMerpamH. HeGosbiioe naBieHne u paspexenve (no 2,9 klla,
nan 300 MM Bof. cT.) H3MepsioT TAroMmepamH. [lo npuHUHMny paGoTH
H3MEPHTEeIN [aBJIEHHS H pa3peXKeHHs MOXHO pa3feduTb Ha [1Ba THOA:
NpYXHHHblEe H XHAKOCTHHe, Onpesencine faBAeHHA NPYKHHHBIMH MaHO-
MeTpaMH OCHOBaHO Ha HM3MeHeHHWH ymnpyroii RepoOpPMaUHH KOJBbUEBBIX,
cHAbGOHHBIX H APYTHX TPYXKHH.

B JKHAKOCTHBIX MaHOMETpax AaBJeHHe cpeAbl H3MEPSIOT N0 PasHo-
CTH ypoBHeHl B NBYX cOOGLIAIONHXCS COCyAaX, 3amoJHEHHHX pabouedt
KuaKocTbio. lpn 3TOM ONHH COCYA COeAMHSIETCA € NPOCTPAHCTBOM, AaB-
JIeHHe KOTOpOro H3mepsierTcsi, a BTOpoi — ¢ atMoctepoit. B kauecrse
paGoueii KHAKOCTH NPAMEHSIOTCA PTYTb, CIHPT, YCTHIPEXXJIOPHCTHI yrae-
poa, AKCTHANHpOBaHHas Boaa W np. B ofieM Buge HaMepsemoe XKHA-
KOCTHBIMH MaHOMETDAaMH [aBJiCHHe onpeAcasioT mo dopmydae

P = h (pl _92)v

rae P — uaGbiTOUHOE AaBJCHHC, xr/cu’; h — pa3nocTb ypoBHeft paGouefl >XKHAKOCTH
B COOGULAIOWIMXCA COCYAaX MKHAKOCTIIONO MalOMeTpa, CM; p; — NJIOTHOCTb paGowedt
MUAKOCTH, Kr/cMY;, P; — NJOTHOCTb CPeabl, KrfcMd,

HPH H3MepeHHH HNaBJIEeHHA BO3yXa HJH rasa XHAKOCTHbHIM MaHOMET-
poM, B KOTOPOM B KauyecTBe pa60qe17| JKHAKOCTH MPHMEHACTCRE AHCTHAJH-
poBaHHAA BOAA, ¢ NOCTATOYHOM ANl NPAKTHKH TOYHOCTbIO MOMCHO CHH-
TaTth, 4to P;=10"3 kr/cM®, a p2=0. Torma ypaBHeHHe ympomaercs
H NMPHHHMAaeT BHA

P =10"3h.

TeMnepaTypy pasaHuHHX Cpel H3MEpAIOT TePpMOMETPaMH, KO-
TOpbie MO MPHHUHNY AEACTBHA KAACCHPHUHUPYIOTCA Ha 4YeThipe OCHOBHLIX
THNA: TEPMOMETPH pacLIMPeHHs, MaHOMeTPHYeCKHe, COMPOTHBJECHHSA
H TePMO3JeKTPHYECKHe MHPOMETpPL (TepMonaphi).

KoHTpoab pacxofa xynopa npun o6e33aparkHBaHHH CTOUHBIX
BOJL Ta30006pasHHIM XJIOPOM OCYIIECTBJIAETCA 1033aTOPaMH XJopa (xlopa-
TOPaMH) Da3/M4HOM KOHCTPYKUHH. B KoMO/eKT X/MOpaTOPOB BXOAAT pOTa-
MeTpul (CM. BHILIE) A/ H3MEPeHHs KOJHuecTBa MOAABaeMOro rasoo6pas-
HOTO XJ0pa.

KoHueHTpaUHIO BOAOPOAHBX HOHOB B CTOYHbIX BOgax
onpepessior pH-merpamu, fefictBHe KOTOpPHX OCHOBAaHO Ha H3MepeHHH
Pa3sHOCTH MOTEHLHAN0B Ha ABYX ONMYILEHHLIX B BOAY 3JEKTpPodax.

KoHTpO/sb KOHUEHTpPalLLHH PACTBOPEHHOTO KHCJAO-
polla B OuNlieHHOl BoZe, a TAaKXKC B a’POTCHKAX M pcereiepaTopax
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MOXeT HENPephiBHO OCYUIECTBAATbCA aHaausatopoM II-152-003, paspa-
6oranueiy BHUH BOATEO. daekrpoxumuueckHil natuuk npuGopa npea-
crapaser co60fi ranbBaHHYecKYIO suefiky B BHAe 3JCKTPOAHOW napbi
(xatog — ceTKa M3 30J10Ta, aHOA — AHUCK W3 LIIHKA), Haxoasutefics
B CrylieHHOM 3jeKkTpoanTe. K 30/0TOMy cetqaToMy KaTopy MAOTHO TpH-
*arta rasomporHiaemMas MeMmGpaHa H3 MOJHMEPHOI MCHKH TOJLLHHON
Ro 60 MxM. Uepes memGpaily, nemponuuacMylo s MoJIeKYJ BOAbl, CBO-
6ono aupYHAHPYIOT MOJNEKYAbl KHCJAOPOJA H3 BOAbI B IJEKTPOJHT,
B De3yJbTaTe yero B leNH rajbBaHHYecKoil sueiiku ofpasyercs TOK, Be-
JIHYHHA KOTOPOTO MPOMOPUHOHANbHA KOHUEHTPAUHH  PAacTBOPEHHOTO
B CTOuYHOit Boae KHcaopona. Ilocne ycuieHHRs H aBTOMATHYECKOl TeMle-
patypHofi KoppeKUHH aH(PODY3HOHHLIH TOK AaTUHKa perHcTpHpycTcs Ha
anarpamMe noreHunomerpom thna [1CP. [Ipu6op He npuromen aas Hs-
MepeHHsl KOHIUEHTPAUHH PACTBOPEHHOTO KHCIOPO/a B HEMOABWKHON K Ma-
JIONOABHIKHOM Bo/e, TaK KakK CKOPOCTb ABHIKEHHSI BOAB BAOJb MeMGpaHu
naTYHKa He AO/DKHA 6biTh Huxe 0,6 m/c. INoctenennoe obpacrahne meM-
6paHbl GHOMJEHKOM NPHBOAHT K CHHKEHHIO AHGQY3HOHHOrO TOKA M,
C/leloBATeNbHO, K HCKAXXeHHIO noxasanuil mpubopa. B cBssu ¢ arum
yepe3 KaXXAble fBe Helead JIeTOM H TPH Helein 3HMOM AaTYHK Heo6Xo-
AMMO BLIHHMAThb H MPOMBIBATb MeMOpaHy 3THJIOBLIM CHPTOM.

JlauTenblible HCMBITAHHA Ha MOCKOBCKHX OYHCTHBIX CTaHUMAX MOKa-
3and, yto anaausatop II-152-003 umeeT pAm HeLOCTAaTKOB: Goabuias
norpewsocth §==20,6 Mr/a; cnoxHOCTL Nepesapslku AueHKH; Heo6Xo-
RHMOCTb eXKEeHeleNbHO MPOBepATb NOKa3aHMA aHaJIH3aTOpa C NAHHHMH
nabopatopHoro MeToRa BuHksaepa; HeROCTaTOYHAA KOHCTPYKTHBHAsS
HajgexHuoctb H np. B cBA3n ¢ uanoxenuwiM aHanuzatop II-152-003 mo-
eT ONTb PeKOMEHAOBAH JHIIb B KayecTBe MHAHKATOPA AJS Hempephis-
HOro onpeleneHUs! KOHUEHTPALHH PacTBOPEHHOro KHCJIOPOAA B OUYHLIEH-
Hoft CTouHO/ Bofe H HJIOBOW cMecH.

Mpenenbnbiii ypoBeHb CTOAHHSA HJAa BO BTOPHYHB X
OTCTONHHKAX H HAOYNNOTHHTEARAX KOHTPOJHPYIOT CHrHaJH-
3aTOpaMH YPOBHA, paGoTaioWWMH 1O GOTOINEKTPHUECKOMY NPHHLHNY.
Mexay namnoit noacsetkn u doropeancropom PCK-I'l naxoamuren xun-
kan cpena. Ilpu H3MepenHH onTHuYeCKOR MAOTHOCTH MKHAKOCTH BeNHYHHA
($oTOTOKAa W HaMPSXKEHHA HA Harpy3ouHOM COMPOTHBJEHHH ¢OTOpesHcro-
pa Mensiercs. Korna ypoBeHb CTOAHNA HAa BO BTOPHUHOM OTCTOMHHKE
(unn nnoynnoTHHTENE) MNOAHHMAETCA Bbille (OTOINEKTPHYECKOrO AAT-
uHKa, CBETOBOfl MOTOK, MajaloOWHil Ha (OTOCONPOTHBJCHHE, YMEeHblIAeTCH,
B pe3yapTaTe Yero TOK B LenH JaTUHKa M3MeHAeTcsl W NOLAeTCa CHrHan
O BBICOKOM YPOBHE CTOSIHHA HJa.

B Hacrosiwee BpemMsi MNPOMBILJENHOCTL BLINYCKACT CHTHAJN3ATOp
CY®-42, Kotopbiil ocnallleH JaTuHKOM NOTPYXKHOFO THR2 ¢ KOPNYCOM H3
HepxKaBelollleft cranu. Cteknaa oTopesncropa M HCTOUHHKA CBETa HMEIOT
ruapodobHoe mokpuithe. CurHasnzatop CY®-42 mMoxer npuMeHATbeR
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KaKk B MepBHUYHLIX (RaTudK ¢ Gasofi 30 MM), Tak ¥ BO BTOPHUHHIX OTCTOfi-
HHKax (patynk c 6asoft 50 mM). PaspaGoraHo TaKKe MHOroTOYeuHoOe
peryanpylomee ycrpohictso CY-101 gaa ynpouleHHs cHCTeMbl KOHTPOJS
32 ypoBHeM HMna (ocaaxka) B HECKOJbKHMX oTcTOfHHKax. Takoe ycrpoit-
CTBO TO3BOJSET MOOYepeAHO (NyTeM NepHORHUYECKOTO ONpoca MO 3afdaH-
HOM BpeMeHHOfi TmporpaMme) NORK/MOYUaTh K OZHOMY H3MepHTEJAbHOMY
610Ky oT 4 10 12 paTyHkoB.

YpoBeHb aKTHBHOrO Hla B HHXHEM HJNOBOM KaHa-
e n YPOBEHDb 0CaflKa B KOPHTE BAKYYM-QHADbLTP A KOHI-
poaupyior ypoBHeMepamu (CM. Bbiule),

Morepn nanopa B necuaHoM ¢nabTpe onpedensioT Kax pas-
HOCTb Nbe3OMETPHYECKHX BLICOT BOAH, MOCTYNHBIUEH Ha ¢HJABTP, H mpo-
duabTpoBaHHOM Boak (puabTpaTa).

ABTOMAaTH3aUHA PaGOTH OYUCTHBIX COOPYXEeHHHA,
ABTOMaTHueCKHil KOHTPOJb H aBTOMaTHYeCKOe pEeryanposaHHe Rpolec-
COB OMHCTKH CTOUHBIX BOA H 06pPaGOTKH OCafkoB HeoGxoaumbi: aaa Gec-
nepe6oiiHofi paGoTe COOpYyXeHHil B ONTHMAJbHBIX pexuMax (HAW B pe-
KUMax, GJIH3KHX K ONTHMAJLHBIM); AAS TOJAYYEHHS OUYHLIEHHHIX CTOUHBIX
BOA 3aAaHHOTO KauyecTBa; AJa NOBbluleHHs 3Q(PEKTHBHOCTH NPOLECCOB
OUHCTKH CTOYHbIX BOA H O0paGOTKH 0cankoB (CHHXKeHHsi ceGeCTOHMOCTH
OYHCTKH).

B nocnennne roant kak B CCCP, Tak u 3a pyGexxom mnpoBomATCH
paboThl MO CO3JAHHIO CHCTEM aBTOMATHYECKOTO YMpaBJeHHs MpoLeccaMh
OUHCTKH BOAH M 06paGOTKH ocaaxa. MccneayioTcs BOSMOXKHOCTH H pas-
paGaTHBaeTci anmapaTypa /sl HenpepuLiBHOrO H3MepeHHs OCHOBHBIX
napametpoB. Kak ykasbiBanoch Bbillle, CTAHUHH GHOXHMHYECKOH OYHCTKH
CTOYHHX BOA pacmonaraiorT Gonee HAH MeHee HaAeXHHIMH npHGOpamH
JAHUWDL 0N H3MEPeHHS PACXOf0B, KOHUEHTPAUHH PacTBOPEHHOTO KHCJO-
poaa u ypoBHA ocaaka (Mna) B OTCTOMHHKax (HAoynaoTHHTeasx). Orte-
4eCTBEHHBIMH HAYYHO-HCC/ENOBATENbCKHMH OPTraHH3aUMAMH  MPOBOAATCA
pa6oTul nMo CO3MAHHIO HEdOCTAlOLWHX NpHOOPOB AN H3MEPEHHA HEKOTO-
PHX BaXKHHLIX nMapaMeTpoB GHOXHMHYECKOro MpOLECCa OYHCTKH: KOHLEHT-
palMn OpranHueCKHX NMpHMeCedl B CTOYHOM BoOZe, A03LHI M1A B a3POTEHKaX,
pereHepatopax, OTCTOMHHKAX H KOHUEHTPAallHH B3BellIeRHLIX BeLleCTB
B MOCTynaiollefl H oYHUIeHHON cTOUHBIX BOAAX.

Npubopu naa onpefpeneHnss GHOXHMHYECKOR mo-
TpebHocTH B kucanopone (BITK) n xumuueckoft norpet-
HocTH B KHcaopoae (XIK). Hucrnryrom BOATEO Gua paapa-
6oTaH Ha OCHOBe J1aGOPaTOPHEIX pecnHpoMeTpoB mpuGop aJas ompenese-
ung BIIK. Oxnako BBHAY FPOMO3AKOCTH M CJIOJKHOCTH NpHOBOpa, a Takxe
H3-3a TpyaHOCTel OMpefeseHHA KOPPEJAALHOHHOA 3aBHCHMOCTH MeXAy
KOJIHUECTBOM HM3PaCXOLOBAHHOrO KUCIOPOAA HA OKHC/EHHE OpraHHYecKHx
Betliects B pecnHpoMerpe H seauuunoit BIIK (paccunrausoi mo cran-
AapTHOMY MeToRy) npuGOp WHPOKOro pacnpocTPaHeHHA He MOAYUHI,

13



KoanyecTBO opraHHYeCKHX 3arpsi3HEHHMl B CTOYHON BOJe KOCBEHHO
MoXeT GuiTb oueHeno BeanyuHoft XITK. C uesbio ynpoiueHHs u yckope-
uus oupenenenns XIMK paspaGotan mnonyastomar-turpomerp TINI-3,
OCHOBAaHHHII Ha MOTEHUMOMETPHUECKOM MeTOfe OfpefeseHHs OKHCJse-
MOCTH BoAbl GuxpomaToM. JlAUTENbHOCTb OAHOro aHaausa 30 MuH.
Ocsoenne Turpomerpa TINI-3 aas onpesenenns XIIK ToabKo Hauu-
Haerca. Ilpaktnka nokasana, uro TI1JI-3 Heo6xoZHMO YCOBepLIEHCTBO-
Batb. CJenyer OTMeTHTb, YTO YNOMsiHYyTHe NpHGOpH He MoryT GHITh
HCTOB30BAHEL B CHCTEME aBTOMATHUECKOTrO YNpaBJieHHs MPOLECCOM OYH-
¢TkH Boas. IlpoGaema co3paHHs OTEYECTBEHHLIX NPOMBIIEHHBIX CPeACTB
aaa onpenenenns BIIK u XITK crounbix Bog moKa ocrtaeTcst Hepelle-
Hof.

MpuGopw AN onpefeleHHs A03b HJAA H KOHIEHT-
palnu B3BeWeHHH X BellecTB. [03y (KOHUEHTpAUMIO) AKTHB-
HOTO HJa, KAaK MOKAa3a/JH HCCAefOBAHHA (PH3MKO-XHMHMUECKHX CBOACTB
H/a, MOXHO OMpeNeNHTL ONTHYecCKHMH MeToAaMH. IIpu HeGoJbIIHX KOH-
HEeHTPAUUAX HAa IOTVIOlUleHHe CBeTa, NPOXOAALLEro Yepe3 KIOBeTYy ¢ He-
CledyeMbIM HJIOM, TNPSAMO NPOMOPUHOHAJNBHO KOHUEHTPaAllHH HJa, T. e
meiictyer 3akoH JlamGepra—DBepa. TIpn MOBHIMIEHHH KOHUEHTpAUHA HAa
CBepX ONpefefcHHONl BeNHYHHB NPAMas NPOMOPUHOHANLHASL 3aBHCHMOCTb
Hapymiaercd. JTo CBOCTBO aKTHBHOrO Mia (KaK GHOJIOTHUECKOR cycmeH-
3HH) ROJXKHO OHITH yuTeHO TpH pa3paborke npHGOPOB, OMpemeAIOMIHX
Zo3y naa. Takum TpeGOBaHHAM YIOBJETBOPSAET H3MEPHTENb ONTHYECKOH
naotHoern (MOIT), B KoTopoM npuMmeHeHH: cBeTOMH/LTP, MOTJIOILAI0-
WHA H3JyueHHe B BHAMMOM yacTH cnexTpa; doropesncrop PTI-2A, nau-
Gosee yyBCTBUTENbHHIT B MH$paxpacHofi ob6nacti. HcnbitaHusMu ycra-
HOBJIEHO, YTO ONTHYECKasd MJOTHOCTh AKTHBHOTO W/A 3aBHCHT OT KOH-
fIeHTpauKy HJa H He 3aBHCHT OT LIBETHOCTH XXHAKOM cpeAnl NpH H3Mmepe-
HHAX NAOTHOCTH B HHpakpacHoi wactu cnekrpa. Ilorpemnocrs HOLI
cpaBHHTeJbHO HeGosbmas — 0,1 r/a. Jlo nacrosmero Bpemenn HOII
NPUMEHANH B OCHOBHOM B JaGopaTopHHX ycaoBusax. B 1974 r. ma mo-
CKOBCKMX OHHCTHBIX CTAHUMSX AJISI OMpenefieHHsi KOHUEHTPAUMH aKTHB-
HOrO HJa HCMbITHIBaNM MyTHoMep M-101 (c NpOTOYHHIM W MOTPYIKHBIM
natqyukamu), MytHomep M-101 MOXKHO UPHMEHATH OAS OPHEHTHPOBOY-
HOTO ollpefe/eHHs] KOHLEHTPAUHH B3BELICHHHIX BElIeCTB B CTOYHOM Boae
B npegesax ot 50 mo 150 mr/a ¢ norpemHoctbio =30 Mr/a.

Ilo coopyXeHHAM MEeXaHHYECKOR OYUHCTKH BOAH
MOXHO aBTOMATH3HPOBATb: paclpejeseHHe KOJNH4eCTBa HOCTynalomed
BOAK MEXAY ONHOTHMHLIMH 3KCMAYaTalUUOHHBIMH €RHHHLAMH; BHIFPY3KY
0cagKa H3 NEeCKOJOBOK (10 BpeMeHHOMY NPHHUHOY HAH MO YPOBHIO oCaz-
Ka MpH HaAHYMH RATUMKA); YAaJNeHHE OCaflKa H3 NEPBHYHBIX OTCTOMAHH-
KOB (10 BpeMeHHOMY NMPHHUHAY HJH MO YPOBHIO OCafiKa).

Mo coopyXeHHAM OHOJNOrHuYUEeCKON OUMCTKH BOAL,
NOMHMO pacnpefefieHHs KOJHYeCTBa NocTynaiouielf BOAB MeXAy IKc-
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NAYyaTaUHOHHBLIMHE EeQHHHIlAMH, MOXKHO aBTOMAaTH3MPOBAaTb Dery/upopa-
HHe KOHUEHTPAlUH PAacTBOPEHHOTO KHCJAOPOAa B a3pOTeHKAX (MpH ycao-
BHH  YCTPAaHeUMs  YKa3aHHLIX Bhllle HEAOCTAaTKOB  aHaJH3artopa
3r-152-003) 1 ypoBHs HAa BO BTOPHUHBIX OTCTOMRNHMKAX.

Mo coopyXeHusIM TPeTHUHON OUHCTKH (MOOYHCTKH)
BOALI MOXKHO aBTOMATH3HpOBaTb paGory dnabTpoB (BHBOX $HABTPA Ha
NPOMBIBKY NpPH HOCTHXKEHHH ONpelle/leHHbIX 3HAYeHHH MNOTepb Hamnopa
H CKOPOCTH (pHAbTPaLLUH).

Ilo coopyXeHHAM 06paboOTKH BOZALI MOXHO aBTOMAaTH-
3MpOBaTh 3ajaHHble Mpefenn TeMmnepaTypsl cOpaXKMBaeMOro ocajka
B MeTaHTeHKax. M3-3a oTcyrcTBHs mpn6OpPOB AAsl OMPCAC/AEHHS BAAXKHO-
CTH CLIPOTO OCaiKa, YMJIOTHEHHOr0 aKTHBHOTO HJa, MexaHHueCcKH o6ess
BOXKEHHOTO H TEPMHUYECKH BHICYIIEHHOTO 0Caaka He MOryT GhTb aBTOMa-
TH3BPOBaHLI MHOTHE TEXHOJOTHYECKHe onepaluuy.

NOPAAOK TEXHOJNOTHYECKOI0 KOHTPOJNA MPOLECCA
OYHCTKH CTOYHBLIX BOA

ITpH u3/0MEHHH CXeM KOHTPOAA TEXHOJNOTHYeCKOro Mpolecca Ha
SKCTIyaTallHOHHBIX OYHCTHHIX COOPYKEHHMAX B KayecTBe npumepos pa6o-
TaIOWKX COOPYHEHHH HCMOMb30OBaHH MOJA OpOLIeHHs H  HALTPaIuH,
CTaHIUHH a3palllH ¥ BOJOEM.

Kontpoab paGorbi noJeil opomenus, mojeit GuIbTPAUHH K OUMCT-
HbIX npyaos. [lpu HopMasibHOR SKCMAyaTalliH NOJeH OpOLIEHHS TEXHO-
JIOTHYeCKHil KOHTPOsb HX PabOTHL BejyT MO CAeAYIOLIel cxeMe,

O6bekTH HabmopelHi:

CTOYHasA BOAA, MOCTYNAIOWAn H3 roOpoaa;

OYHIIEeHHAS CTOYHAs BOAA, ApeHaX{Has BOAA, BOXA OCYIIHTEJNbHBIX
KaHaB, OOWHAl CTOK ¢ moJjiefi (HALTPAUMH Nepef BHINYCKOM B BOMOEM;

BOAa OYHCTHBIX MPYAOB MO XOAY ABHIKCHHUA.

Bona, B3fiTass H3 MepeYHCAEHHEIX OOGBEKTOB, MoaBepraercs (H3HKO-
XHMHYECKOMY H 68KTCPHOJIOI‘H‘I€CKOMY aHanaun3aM, ﬂepnoauqnocrb KOHT-
poas:

CTOYHYIO BOAY aHAMH3HDPYIOT 2 pasa B MecAu, IIpHueM paciicaHue
B3THS TPOO COCTABJAIOT TaK, uTOGH B TeYeHHe rofa MOAYYHTb XapaK-
TEPHCTHKY cocTaBa MOCTYNAloMWlell CTOYHON BOALI [0 BCeM AHAM HEJeH,
BKJIlOYaa W mnpasaHHKH, AJS aHaJjAH3a 0T6upa|or yacoBble CpeAHeCYTOY-
Hble npobhl ¢ OAHOBpeMelHLIM H3MEDEeHHeM TeMNepaTyphl NpoTeKaiouled
BOAbl H BO34YyXa,

ouHllleHHyl0 BOLY Oepyr 3 pasa B MeCAl MO [JaBHBIM OCYIJHTENb-
HbIM KaHaBaMm;

BOAY OYMCTHHIX NPYAOB aHANH3UDYIOT B TeyeHHe JeTHero Ce30Ha
C HHTepBaJoM B 5—7 cyT.

15



Mpobu Gepyr o6nuHO Ha BOAOCAHBAX (KPOMe pacTBOPEHHOTO KHC-
Jopona) npu nepenycke BOXL C BePXHHX CTYMeHeli Ha HHXXHHe ¢ OAHO-
BpeMeHHbIM M3MepPeHHeM BLICOTHl [epesiuBaloulerocs c/aof BoAb AJs onpe
AeneHns Harpysku Ha 1 ra nJjowaan npyaa.

Koutpoar pabotel cramumii aspaund. [Jo Xoay ABHXKEHHSI BOAK
KOHTPOJIb OCYLIECTBAACTCH Ha BCEX CTAAHAX OMMCTKM IJisi peryanposa-
HuA npouecca, a TaKXKe KOJHYECTBEHHOro M KauecTBeHHoro yuera pabo-
Tbl OTAeJbHbIX coopyeHuii, HanGosee c/loKHa cxeMa KOHTpOJA Ha
CTaHUNAX a3pauHH C NOJHOH GHOXHMHYECKOH OUHCTKOM KaK no KoJHyYecr-
By HabaojaeMblXx 06beKTOB, TaK H MO 4acTOTe B3ATHA MPo6 H MOJAHOTE
aHanu3oB. KoHTPoab cTaHuuil, o060opyAoBaHHHX OHOGHALTPAMH, as’po-
GHABTPAMH KM COCTOSILIHX TO/IbKO H3 COOPYXKEHHil npeaBapute/bHOM
OYHCTKH, MOXKHO JIErKO MOCTPOHTHL MO NMPHBOANMOMl HHXKE CXeMe AAsA CTaH-
UHH NMOJIKOH GHOXMMHYECKON OYHCTKH.

O6nextsl nabaopeuuit, 4acToTa KOHTPOAR ¥ nepeveHb KOHTPOABHEIX
ananu3os. [To xony ABHMKEHHN CTOYHOH BOAB KOHTPOJIb OCYLLECTBJAAETCA
Ha BeCeX CTaAHSX OYMCTKH AJA PeryJHpPoBaHUs npouecca H KOJHYeCTBeH-
HOFO H KadyecTBeHHOro yuera paboTbi OTAe/bHHIX coopyxeHHil. Huxe
NpeAsaralorcss npHMepHbIe CXeMbHl KOHTPO/s paboTul coopyewuit, Oun
MoryT GbiTb H3MEHEHbl B COOTBETCTBHH C MECTHLIMH YCJIOBHAMH,

I. Crounas Bopa, nocrynaiomas na cranumio (HaTypasnbHas mpo6a),
OCBeT/IeHHas B MEePBHYHBIX OTCTOMHHKAX, OYHILEHHAas BOAA M BoAa Bojoe-
moB. [MoaHbii canuTapublyl aHanM3 AenaloT OAHH pa3 B JeKaay.

Cxema 1. TMosubél caHWUTapHLIl aHaNM3 BOA CIQUHBIX, OUHMUIEHHBIX
H BOJOEMOB:

TeMmnepaTtypa, LBeT, peaKUHs cpelbl, NMPO3payHoCTh, OceflalouiNe Be-
tecTBa No o6beMy H Macce, B3BelleHHble BellleCTBa M TOTePsA MpPH NpO-
KaJ/IHBaHHH, MJOTHHI OCTaTOK H NMOTepsi MPH NPOKaAHBAHHH, a3or 0O6LLHiL,
aMMOHHAHEIA, HHTPHTH, HATPATH, OKHCJAAEMOCTH NepMaHraHaTHas, Ou-
xpomatHan (XTIK), 6uoxumHueckas notpeGHocTb B kucaopoae (BIIKs,
BI1Knoar), CTOAKOCT> B MpOUEHTaX, PAacTBOPEHHLI KHCJAOPOA, XJOPHAML,
cBoGoaubiii xaop, docdarsl, obwuit gocdop;

cneundHueckHe HHCPeNHEHTH, XapaKTepH3YOLIME RPOMbIWACHHbIE
CTOYHBlE BOALI — Xeje30, Medb, XPOM, KOOaJbT, HHKeb, UHHK, KaAMHH,
cyivdate, denoatl, unaHuaH, cyab@PHAB, CHHTETHYECKHE [OBEPXHOCTHO-
akruBHue BeulectBa (CITAB), apupopacTBopHMble BeillecTBa, HedTenpo-
LYKTH;

6aKTepHONOrHUECKHA aHaan3 obuiero yucaa GakTepmil, pacTyulBx Ha
maconentonHoM arape (MITA); uncna Gakrtepu#, pacTymux Ha Cpeae
SHAOO; reabMunTH.

CxeMma 2. CoKpalUeHHbIi aHa/MH3 CTOYHHIX M OYMILEHHBIX BOM:

CTeneHb NPO3PayHOCTH, PEAKIHA cpefbl, B3BelUCHHbe BellecTBa H NO-
TepA NpH NPoKaAHBaHWH,

pacTBopeHHblit KHcaopoa (ouuieHHas soaa), BIIK; XIIK.
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11, Pemerkn 8 apobuaxn, Oauu pas B MecAl aHaAH3HPYIOT OT6pocH
B CPeRHEeCYTOUHOIi HJAH NocMedHON npoGe. [Mpu naauunn ApoGHAOK ne-
Jal0T MeXaHHuYecKHii aHaaH3 oT6pocoB MO KPYNHOCTH Nocje ApobieHHs.
AHanu3 oT6poCOB BKJIOYAeT: BJAXKHOCTb, FHTPOCKOHHYECKYIO BJIAXKHOCTD,
30J1bHOCTb, COPTHPOBKY 0TGPOCOB MO COCTaBY, CPefHIOI0 MJOTHOCTD.

111, Meckoaosku. Opux pa3z B Mecsll, aHAAM3UPYIOT OCaAOK H3 Mlec-
KOJIOBOK MO CJAENYIOlLeil cXeMme: BJIa)KHOCTb, THIpocKOnHueckas BJaXK-
HOCTb, 304bHOCTb, CPRAHSAN MJOTHOCTb, CojepiKallie necka B oCaike, pac-
€eB necka no pparuuaM.

1V, Ipeaspatopti # Guokoaryaatopnl. Oauu-gpa pasa B leKapy
KOHTPOJIHPYIOT A03Y aKTHBHOrO Hia, B3Bewendble pewlectsa H BIIKs
B OTCTOEHHOI BoAe.

V. llepsuunbie orcroiiunku. CTOYHYIO BORXY RO H foC/e OTCTOAHHKOB
aHaansupyloT 1 pas B gekany no cxeme 1 nam 2 (8 cpenHECYTOYHBIX
npo6ax). JonoaHutesbHO HeNalOT aHaNH3b A/ XapaKTEPHCTHKH cTene-
HH 3ailepHaHHsA OCalKa: O0CafAoK Mo o6beMy (3a 2 u OTCTaHBaHHA) K oca-
AOK mo Macce. B ocaake M3 OTCTOHUKOB ONpefensioT CACAYOUlHe MoKa-
3aTeJIH: BJAXKHOCTb, FHTPOCKOMHYECKYI) BJAXKHOCTb, 30/bHOCTb, YaCTHUbI
10 KPynHOCTH (Ha CHTax), copepiKaHue necka.

IMo coxpalllennoft cxeme onpeneasiOT TOAbKO BJAXHOCTb.

VI. Haoynaotnnrean. CucreMatuyeckH (He pexe 3 pas B Heaedio)
KOHTPOJIUPYIOT KOHUEHTPAUMIO MNa B HJOBOH CMeCH, NOAaBaeMo#f Ha
ynaoTHeHHe: 1 pa3s B [AeKaay ONpefensiOT BJAXKHOCTb YNJAOTHEHHOTO
HJIa H BbIHOC B3BElUEHHBIX BelllecTB B CAHBHOII BOAeE.

VIl Merantenkn, [lpu Kaxxmoii 3arpyske u BbHIrpy3ke oOTGHpaiOT
NOPLUHIO OCaaKa AAS ONMpelelieHHs BJAXKHOCTH H 30/bHOCTH. CHCTeMaTH-
4eCKH (He pexke 2 pas B MleKaQy) aHaJH3HPYIOT HJIOBYIO XKHAKOCTb. Exe-
CYTOUHLIC NOPUHH OcagKa Mocjie YCTaHOBJEHHA BaaXHocTw cobupator
M aHanu3Hpyior | pa3 B KBapTaja Ha conepKaHHe OPraHHYECKHX KOMIO-
HeHToB. KoanyecTBeHHBIl aHaaH3 ra3a penaior 1 pas B mecau. Ilpu Ha-
PYLIEHHH NpoUecca B OTAeJLHLIX MCTANTEHKAX KOHTPOJbHblE aHaNH3H
npouspoasar uaue. Ilpn aHannze uIoBoH XKHAKOCTH onpefensiioT: JeTyyHe
JKHpHBIE KHCAOTH (00llee KOJHYEeCTBO); LUIENOYHOCTh H a30T aMMOHH-
HBIX coJieil. AHalHM3 ocagKa M MAa, NOCTYNaloWero B MeTaHTEHKH H Bbi-
rpyxKaemoro nocsae OpoXKeHHs, BegyT N0 IOJHOH HAM COKpalieHHofl cxe-
Me B 3aBHCHMOCTH OT lleneft KOHTpoasA. [lonHL aHanH3: BJAXKHOCTD,
THI'DOCKONMHKYECKAA BJAXKHOCTb, 30JBHOCTb, BELECTBA, 3JKCTparHpyeMmole
3(HPOM H CMecbi0 ITHJIOBOro ciuHpra ¢ 6eH30/0M, YrJeBoAH (reMH- H
anvda-uenmonosa), obuui asor, Geaxosuifi asor, ¢ocedop, CIIAB, cne-
nHpHYECKHE HHIPEAHEHTHI, FeJbMHITHI.

CokpallleHHbIi aHa/H3: BJAXHOCTb, TMIPOCKONHYECKas BJaXKHOCTb,
307IbHOCTb.

Ananu3s rasa 6poXeHHA: NOJHLIT — MeTaH, yIJeKHCJ0Ta, BOAOPOA,
KHCJIOPOAL, a30T, CepoBOJOPOJl; COKpalleHHEIl — MeTaH, yrJeKHc/aoTa,
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Viil. ¥nnotunrean cGpomennoro ocamka. Cucrematnueckn (2 pasa
B AeHb) KOHTPOJHPYIOT ypoBeHb (3paudt) ocapka. Ilpu 3TOM na ray-
Gune [,5—2 M KOHLENTpaLHs CYXOro BelecTBa B HaZHJOBONH KHAKOCTH
10/KHa 6biTh He Goaee 3 r/a.

ExecyTouHO OMpPRAENAIOT B3BellleHHble BellleCTBA B CJHBHON Bone
(Mnu cyxoit ocTaToOK); pa3 B NEKAaLy aHAJIH3HPYIOT KOJNHYECTBO TMOCTY-
nalliero M ymJIOTHEHHOTO ocafgka, 2 pasa B AeKagy — NpPOMEIBHOf
BOJbI.

Auanus cauBHON H NpPOMBIBHOM BOAH: B3BellleHHBE BelLieCTBa, CyXof
uau nnotHelil ocratok, BITKs. AHanus ocalka: BJAaXHOCTb, 30JbHOCTh,
HIE/IOYHOCTD, COAEpPIKaliHe MecKa, yheabHOe CONpOTHBJeHHe (QHILTPALHH,

IX. Bakyym-¢puabtpbt u Gapabannbie cymuakn. Hacrora KoHTpoas
3aBHCUT OT CTEMeHH HaJaXXeHHOCTH PabOTHl COOpYXKeHHHl, HO JOMKHa
NPOU3BOAUTLCA He peXKe pasa B aekaay. IIpo6Gbl Bcex BHAOB OCaAKOB
OTGHPAIOT e3KeyacHO B TEuelHe CYTOK.

KayecTBo npuMensieMblX KOaryJasiHTOB, T. €. CollepiKaHHe aKTHMBHBIX
BUIECTB B XJIODHOM 2KeJie3e H TallieHofl H3BECTH, OMpeieasioT He pexe
pasa B Hefeli0 H B KaXpoff HOBOH NOPUHH Mepei ee HCMOJNb30BAHHEM,
Crenedb KoaryiasaliH ocagxa NPOBepAIOT He pexe pa3a B Hepenlo, o6s-
3aTeNbHO MPH HCNOJb30BAHHH HOBOH MAapTHH KOAryJasHTOB H NpPH MyCKe
coopyKenuit B pabory mocie ocraHoBkH. He pexe paza B aekapy aHa-
ausupylor ¢uabTpar (npobsl cpelHecyTounble), onpepeasior pH, Bsse-
weHHble etlectBa, BI1Ks v naoTHLI ocTaTOK,

Anannsu nocrynaioutero Ha GHJALTPH OCalKa, K3Ka H CyXOro ocaf-
Ka BKJIOYAIOT: BJAAXKHOCTb, THIPOCKOMHYECKYIO BJAAXHOCTb, 30JIbHOCTD,
cTeneHb KoaryAsalun ocafKa, yAeJbHoe CONPOTHBJCHHe QHAbTPALHH, a30T,
docdop, cneunduueckne HHrpefHeHTH, Aflla TeJbMHHTOB H HX XKH3He-
cnoco6HocTb (B K3Ke Nocje BaKyyM-(HJIbTPalLHH).

X. Asporenkn, BTopHuHble OTCTORHMKH. OfuH pa3 B AeKajy NpoOH3-
BOASIT aHajJM3 CTOYHOH BOAHI N0 H MOCHAE COOPYXeHHA mo cxeMe 1 Ham
no cokpaureHHofl cxeme. ExkecyTouHo HenpepuLBHO aBTOMaTHYECKHM NpO-
600T6OpHHKOM OTGHPAIOT OUHIIEHHYI0 BOAY H aHAJH3HPYIOT NMOCMEHHO
¢ onpefencHHeM B3BelleHHbHIX BewlecTs; 1—2 pa3a B CYyTKM KOHTPOJH-
PYIOT COLepXKaHHe PacTBOPEHHOTo KHCJIOPOAA B efHHOBpeMeHHOH mnpoGe
OYHIUeHHOH BOAbl; 1 pa3 B CYTKH ONpeAenfAlOT A03y aKTHBHOrO HJaa
B a3pOTeHKaX, KaHaJjax, pereHepartopax.

Ilepuoanuecku (2 pasa B AeKady) KOHTPOJHPYIOT KaueCTBO aKTHB-
HOro HJa: 03y njia B 00GbeMHbIX H MacCOBHX AOJIsiX, HJIOBbl HHAEKC
M KDPHUBYIO CKOPOCTH OCe[laHHsi, MpOCTefilllHe OPraHU3MH, NOTPeGHOCTH
B Kucaopoge. Oauu pa3 B Mecsill onpeaesiOT: FHIPOCKONHYECKYIO BAaXK-
HOCTb, 30/bHOCTb, 06GuLHit a3or, ¢ocpop. Kpome Toro, 1 pas B mecsan
Ze1aloT TeJbMHHTOJIOTHYECKH aHaaH3.

XI. Coopyxenus 100YHCTKH GHOMOTHUECKH OUMIIEHHBIX CTOYHLIX BOA,.
Bapa6GaHHbie ceTKH, mecuaHoe GuabTpH, [Ba-Tpr pasa
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B Mecsil, ONpefeNsiOT COAepXKaHHe B3BelleHHbX BelleCTB B Boje, MOCTY-
naiowefi ¥ Buxoadwefi ¢ GapaGaHHbx ceTok. OAHH pa3 B Mecal OTGH-
PaloT M aHaNH3HPYIOT NMPOMBIBHYIO BOAY H COCTaB 3alepXKaHHBIX OTGPO-
coB. OaHH pas B AeKady NPOH3BOAAT MOJHLIA aHanH3 (B CPeaHEeCYToY-
HBIX Npo6ax) mocTynaioillefi H BbIXOAALIEH ¢ (GHALTPOB BOAH MO cXeMe
1 nau no cokpaumennoft cxeme. HenpepbiBHO B TeueHHe CYTOK OTGHPaiOT
oAy nocle (GHJABTPOB H ONPEAENAIOT CTeNeHb MPO3PaYHOCTH.

IMepnoanuecku aHaAH3HPYIOT NPOMBIBHYI0 Boay. Kaxawit Mecsn
KOHTPOJHPYIOT 3arpysky ¢uabTpa. Ompenensior ocraTouHble 3arpsste-
HHSl MO CAOAM 3arpyskH Ha Kaxpom ¢uabrpe. Ilpu 3arpyske ¢uJbTpa
HoBofl mapTuefi mecka AeNalOT pacceB Mecka Ha CHTaX H OMpeAeAsaloT
cofepxanne Gpakunii pasaHYHOi KPYNHOCTH.

XnopatopHasa. Ilpu KoHTpose AEPHOAUYECKH, HO He pexe ] pa-
3a B Mecsll, ONPEAeAIOT XJAOPONOr/IOIAeMOCTh OYHLIEHHBIX CTOYHBIX BOA.
KoaH4ecTBO OCTATOYHOFO XJ/0pa ONMpenensioT He pexe 4—5 pas B CyTKH.

BHcTpPOTOK-a3paTop. EXelHeBHO ompeaeasioT coaepxaHue
pacTBOPEHHOTO KHcJopoaa mochie GHICTpOTOKa-aspatopa. Ilepnoauyeckn
KOHTPONHPYIOT COJepH(aHHe PAaCTBOPEHHOTO KHCJIOPORA B Hayaje M KOH-
e GLCTPOTOKA A/A BLIACHEHHA 3(deKTa HacHEHHT OYHIUEHHBX CTOY-
HHIX BOL.

XI1L. KonTpoab cocrosnna sonoema. BonoeM, NpHHUMAIOUIHI OuHIeH-
Hble CTOYHble BOAL C OYHCTHBIX COOPYXKEHHH, HaXOAMTCA NMOA KOHTpOJAeM
CaHHTapHOro Hag30pa, KOTOPH TpeGyer COGMIONECHHA OnpeleseHHbX
HOPM KauecTBa CRYCKaeMofi BoAbl B 3aBHCHMOCTH OT BHAa BOAOMNO/Ib30-
BaHHA BogoeMma. OnHako AAA y4yeTa BJAHAHMA Ha BOAOEM CHYCKaeMbX
OYHILEHHKIX CTOYHBIX BOJ Ha CTaHLUHAX aHANH3HPYIOT PEYHYIO BOAY Bhille
CMycKa OYHLLEHHbIX CTOYHEIX BOA CO CTAHUHH M HHXe CNycKa mocie moJ-
HOTO CMELIEHHA PeYHHX M OYHUIeHHBIX BOA. [lepuoaMuHOCTL B3ATHA
npo6 3aBHCHT OT MOCTABJEHHON 3amaun (Ho He pexe 1 pasa B mecau).
Auanu3 peyHofl BOAH B 3aBHCHMOCTH OT MeCTHbX YCJOBHil feNaeTcs no
cxeue | Ham Mo cokpalteHHON cxeMme.

Taasa 2. OTBOP NMPOB NPH TEXHOJIOTHYECKOM
KOHTPOJIE

Or6op npo6. Ouenka paGoTH cOOpyXeHHHi OCHOBBIBaeTCH Ha 8Ha-
JAH3e cpeAHHX npo6 3a onpefesieHHEII MpoMeXyToK BpemeHH. OOLuHO
HCMOJIb3YIOTCA CpelHecyTouHne npo6H. s onpepesneHHs coCTaBa no-
CTYNAIOIHX, OCBET/ICHHHX H OUYHIIEHHHX CTOYHBIX BOA MPo6bl oT6HpaloT
B NMYHKTe BO3MOXKHO MOJHOTO CMEIICHHs H OTCYTCTBHS YCAOBHi AAs oce-
JlaHHKA B3BEMIEHHHX BellecTB KAXAMA yac B TeYeHHe CYTOK B OTAeJbHble
CK/IAHKH C UIHPOKHM ropiioM (He MeHee 35 MM) BMeCTHMOCTbIO 250—
300 ma u nocrasaaoT B aaGopartopuio. Hcnoabayemylo nocyay Tinarens-
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Ho MOW0T. CTekJAAHHBE H NOJIH3THAEHOBHe GYTHUIH — KOHUEHTPHPOBaH-
HOli CONAHOM KHCJOTOM (TeXHHUeCKOl) H CHHTETHUECKHMH MOIOILHMH cpel-
CTBaMH (3a HCKJIOYeHHeM MOCYAbl, MPUMEHAeMON [Js aHanH3a HedTe-
npoaykToB). CH/IbHO 3arpssHeHHble CTeKAsHHbie GYTHIIM MOIOT XPOMO-
Bofl cMecbio (K 35 Ma HaCHILIEHHOrO BOAHOrO pacTBopa GHxpoMara Ka-
JIHSL OCTOPOXKHO NMPHUAHBAIOT NPH NepeMewIHBaHHM | I KOHUEHTPHPOBaH-
HoO#t cepHoit kucaoTh). as ynaneHna peaktHBa GYTHIH TUlAaTeNbHO Mpo-
MBIBAIOT BOAOTMPOBOAHOII BOLOM, a 3aTeM OMOJACKHBAIOT AHCTUAAHPOBAH-
Hoil BONOM, KAlOT BOAE CTCYb H MpH HeoGxomumocTy BeicymnsaioT. IMepen
or6opoM nmpo6 MOCYAY OMOJACKMBAIOT HECKONBKO pa3 oTGHpaeMoil BOROM
M HYMEpYyIOT HecMbiBalollelici Kpackoil. CMmewnBaTb OTAeAbHble NPo6hi
JKesaTesbHO NPONOPLUHOHAJNLHO MPHTOKY CTOYHBIX BOA, MNOCTYNAIOWHX
Ha CTaHUHIO.

Ot6op npo6 Boabl, 3arpsa3HeHHoN HedTEMPOAYKTaMH, HMeeT OCOGeH-
HOCTH, CBAI3aHHbIE C PA3NHYHBIMH GOPMAMH HaXOXIeHH HedTenpoayKTos
B BOAe (PacTROPEHHbLIC, SMYJbrHPOBaHHblE, aiAcopGyMPOBaHNbie Ha Hepa-
CTBOPHMBIX B3BECAX M OCAfKaX, MAapalollie B BHAE NJACHKH HJAH CJAOA).
Ecan neprenpoayKTl HaXoAATCA B BHAE TMJEHKH, TO A/ oT60pa nmpobu
NPHMEHAIOT CHelHaJbHbIt npubop ¢ OGyMaXKHHM (HJALTPOM, H pe-
3yAbTATH aHA/NH3a BHIPAXKAIOT B MHJIIHrpaMMax HedTenponykToB Ha 1 M2
TIOBEPXHOCTH.

OGueit Ha3bBalOT MPo6y ¢ MOBEPXHOCTHON TINCHKOM M NPHJEraloluM
K Hefl cJIoeM BOABI, BHICOTA KOTOPOTO paBHa BHICOTe YCTPONCTBa A
or6opa npoGbl. PesyibTaThl aHa/JH3a BLIPAMAIOT B MHJJHrpaMMmax Hed-
TenpoayKkToB Ha 1 a1 Boabl. Mecto aas orGopa npo6 BHIGHPAIOT ¢ MaK-
CHMaJbHBHM TMOBePXHOCTHHIM 33aBHXPEHHEM, TO BO3MOXHOCTH B KOHIe
atoro yuactka. Ins or6opa npoOu CTOUHBIX BOA, 3arps3HeHHbX Hedre-
NPOAYKTaMH, Ayulle BCero NMPHUMEHATb CyXHe WHPOKOTOpJAHWe CTeKAAHHbe
Gankn c npureproit npo6koi. Ilpn orcyTcTBHH 6aHOK MOMKHO HCMOJB30O-
BaThb CTeK/NAHHLIE GYTHIH, MJACTMACCOBbIE XKeJATeABHO HE NPHMEHATH.
ByToinn npu ot6ope npo6 He onmonackHsaloT.

Tlpn aHaju3e NPOMBILIJIEHHBIX CTOUHBIX BOA OTGHPAIOT YacoBHE MPO-
6L (B TeyeHHe CMEHHl, CYTOK) HAH CepHilHbie npoGel MO NpeaBapuTenb-
HO paspaloraHHoMmy niaHy. OnpeaensoT MakCHMajbHoe H MHHHAMaJbHOE
KOJIHYECTBO CTOYHBHIX BOJ 32 CYTKH H CYTOUHOe H3MeHeHHe KauecrBa
Boan. o Mepe HagoGnocTH GepyT cornacoBaHHBIe 10 BpeMeHH NPoGu
B Pa3’HUHBIX MecTax MoToka. IIposo/KHTeNbHOCTD MPOXOXAEHHA CTOY-
HOft BOAK MeXAy OTAeJbHLIMH NMYHKTAMH OTGOpa ONpenensioT MpH fOMO-
UH HHAHKATOPHBIX BelllecTB (KPackH, meueHble aTOMBl H T. M.).

Ina orGopa mpo6 M aHaJM3a OuYHINEHHON BoAw (ocoGeHHO mocie
COOPYXKEHHA AOOYHCTKH) MOXKHO PEKOMEHROBAaThb UEHTPaJH3OBaHHYIO
nogady ee B nafopatopuio. B 3ToM cayuae neo6xoouMo co3maTh CKO-
pPoCTb ABHIKeHusi Boabl B TpyGonpoBonge He meHee 0,2 m/c. Tpy6onposon
no/MKeH ObiTb M3rOTOBJAGH H3 BHHHUMAACTA HAH NMONMITHACHA, HCKAIOYAIO-
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LWMX KOppo3Mio u obpacTaHue.
Ona oTtbopa nNpo6 OYMLLEHHOW
BOAbl MNPUMEHAIOT aBToMaTU4e-
CKue npobooT60opHMKN (puc. 4).
Mpnbopbl ycTaHaBNUBAKT B cre-
LUNaNbHOM MOMELLEHNN MAOWaAbI0
2,5X2,5, BbicoTol 2,2 M. B oT-
BOLHOM KaHase CTaHUUN Ha YypOoB-
He 50 cM HMXKe 3epkana BOAbl
NpoKNafblBaloT nojalLy Tpy-
6y gmametpom 30 MM, NO KOTO-
poii B MOMELLEHNE HEMPEPbIBHO
nocTtynaeT  OYMLUEHHas  Boja
Mpobbl OYMLEHHOW BOAblI ANs
onpefeneHnss pacTBOPEHHOro Kuc-
nopoga oTbuparoT U3 O0TBOAHOrO
KaHana cTaHuun 2 pasa B CyTKM
(yTpom 1 BedepoMm) W cpasy aHa-
nnsmpytoT. MNpn oTtbope nNpob us-
MepsT TemnepaTypy BOAbl.
Puc. 4. NMpo60o0oT60OPHMK ANsS noyaco-

OT6pocbl C peweToK cobu- BOr0O aBTOMAaTM4yecKoro oTt6opa npob6
paloT B TapupoBaHHYlo MeTannn-  <OHETRYEUMM i: CBt;Iqe;(aapTa””Ba Y
YECKYl0 eMKOCTb M B3BELUMBAKOT
ee No Mepe 3anofiHeHWs. ONA aHanusa oT6UpalT cpefHiolo npoby 3a
cyTkn. CpefHue npobbl o0cagka W3 MeCKO/I0BOK 0T6upawT 1—2 pasa
B Mecsl, B TeyeHMe CYTOK B MECKOBOM KaHane, Kyfa OTKauymBaeTcs oca-
LOK 13 neckonoBku. OTobpaHHble B KaHasie Npobbl ocagka AOCTaBAAKT
B nabopaTtopuio.

[Ons aHanusa ocagka W3 MNepPBUYHbIX OTCTOMHMKOB 6epyT CMEHHble
N CpefHecyTOYHble Npobbl MO rpynnaMm W OTAeNbHbIM OTCTOMHMKaM. B Te-
YeHMe CMeHbl Kaxkible 5 MUH BO BpeMs BbINycka ocagka 6epyt 100—
150 mMn npobbl 1 BblIMBalOT B 06uiee Befpo. KonuvyecTBo npo6 u npo-
LOMKUTENbHOCTb BbINyCKa 0CajKa perncTpupyioT.

Xo4 npouecca OYUCTKM BOAbl B a3pOTeHKax KOHTPOMUPYIOT onpeje-
NeHVeM [03bl aKTMBHOTO Wa U ero KayecTBa, a TakKXe CofepXXaHWeMm
pacTBOPEHHOr0 Kucnopoja B CMecW XWAKOCTM WM wuna. [o3y aKTUBHOrO
nna oTbmpaldT B CO0OPHbLIX KaHanax WM pacnpeaenuTesibHbIX — Yaluax
BTOPUYHBLIX OTCTOMHUKOB B KonnyectBe 250—300 mn 1 pa3 B CyTKM wnn
yepes 4 4 B AHW MOMHOr0 aHanuMsa BoAbl. [lepuofMyecky KOHTPONUPYIOT
403y Wia U cofep>XaHue pacTBOPEHHOro KMCIopofa BO BCEX a3pOTeHKax.

Ona B3ATMA nNpob6 Ha PacTBOPEHHbIi KWCAOPOS B OYULLEHHOW BOAe
N a3paumMoHHbIX COOPYXEHUSAX PEKOMeHAyeTcs npubop, MNOKasaHHbIA Ha
puc. 5. Ana B3ATUSA Mpobbl BOAbl B HEro MOMeLLaloT Y3KOrop/yk CKASH-
Ky BMeCTUMOCTbiO 250—300 mn ¢ npuTepTon npobkoin (pwuc. 5,a), a gns
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a) £ 4 CMCCH  BOAL ¢ HJOM — IIHPOKOTOp-
: AYI0 CKIAIKY BMeCTHMOCTbio 500 MJ
(puc. 5,6), B KOTOpylO mpenBapuTesb-
no HaausaioT 5 Ma 10%-uoro pacrsopa
cepHokucaot Meau. [Jlna  xapakTepH-

1 CTHKH aKTHBHOTO Hsa GepyT TaKyio pa-
| 1 30By10 mpoGy BOABEI C HJOM, YTOGH B
E neit conepxkanoch oxono 20 r cyxoro
] 4 BeuwlectBa. TIpoGH H3 METAHTEHKOB OT-

6upaloT B BepXHedl YacTH MM CO AHA
U3 KpaHa Ha TPyGonpoBOAE BO BpeMR
] ¥ otkauuBanus ocamka. IIpo6Gu orGupa-
10T B TeyeHHe CMeHbl He6OMbIIHMH 0Gb-
: eMamn no 200-—400 MJI H CIHBAIOT B
seapo. [lo oxonuauun otGopa npoGy
TILATENAbHO NEpeMelIUBalOT H OTASASIOT
okos0 1 n nas ananu3a.

CTOK C HJOBBIX MIOMIAJOK Xapak-
TCPH3YeTCSl QHANH30M eldHHOBPEMEeHHBIX
npo6 N3 ApeHaxHbix Bumyckos. s

Puc. 5. Mpubop ann sawtvm XapaKTepHCTHKH CTefleHH MNOACYIIHBA-
npo6 PpacTBOPEHHOro KMCAO- HHA ocCagkKa Ha HJAOBHIX miIollanKax
@ — 179 Bose: 6 — as nna oT6HpaloT cpeanHe MpoGbl OCagKa TNo
rny6HHe ¢10 B pas3jIHYHbIX MecCTax 3a-
JUTHX nollageit. Mecta otGopa npo6 (cTBOpPH) Ha BOAHHIX OGBLEKTaX
YCTaHaBJIMBAOT MO COrMacoBaHHIO ¢ opraHaMH CaHHTapHoro Haja3opa
H pPHIGOOXPaKBl B COOTBETCTBHH ¢ TpeGoBaHHAMH myHkToB 18, 19 u 24
ITpaBun oxpaHbl MOBEPXHOCTHHIX BOA OT 3arps3HeHHsl CTOYHBIMH BOIAMH,
Mpo6ul Boan oT6upalor us Bomoemos Ha 500—1000 M Bhme cmycka
CTOYHBIX BOJA H HHXe MO TeYeHHIO DekH B [yHKTe HauGoJee NOJIHOTO
CMeLlleHHsl CTOYHBIX BOJ M De4HOM BOABI, MpHYEM CTapaloTcs OTOGpaTh
npo6ul B MeCTax C YCTAHOBHBIIeiics, CIOKOMHOR NOBEPXHOCTBHIO.

Ecan Heo6X0AHMO MOMYYHTb XaPaKTePHCTHKY pa3HBIX MeCT monepey-
HOTO ceYeHHA NOTOKA, npobbl OT6HPAIOT ¢ Pa3qHUHBIX TAYOHH AAHHOTO
crBopa. Takoit oT6op OGbLIYHO COMPOBOXKAAETCA H3IMEPEHHEM CKOPOCTH
TEYEHHA B OTAENbHMIX NYHKTax B3aTHA npob. IlpoOul ans onpepeneHns
PacTBOPCHHOrO KHC/IOPOAA BLIHHMAIOT GaTomeTpoM Ha rayGuhe 0,5 M or
noBepxHoctH BoaH. [Tpu B3aTHH npo6 H3MEPAIOT TeMMepaTypy BOAHI.

Tpancnopiuposanue, xpanenne u Koucepsuposanue npo6. Heo6xo-
ZIHMO MPHHHMATb Bce Mepbl AJS1 TOro, YTOGLI COKPATHTb BPeMst MeXay
or6opoM npo6ul K ce aHaausoM. HauGonee GnaronpHATHBIM YCAOBHEM
ABJNAETCA PACMONIOKEHHe AHAJHTHYECKON N1a0opaTopHu HepaseKo oT Me-
cra orbopa npo6. Tpaucnopruposath npobui chaepyer OGLICTPO B OCTO-
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poxuo. fIpobrt Boabt NepeBo3AT B AUIMKAX ¢ THE3NaMH, CTEHKH KOTODPHIX
o6uTht BoitokoMm. B saGopatopuio cranmuy npobul AOCTaBAAIOT B ALLH-
Kax ¢ 4—6 rHesgamn. Bpemsa xpanchns upo6 1 ¢yT, Hauayylit cnocob
XpaHeHMsi CTOYHOii BOAH, aKTHBHOTO HJa M OCaaka — INpH Temneparype
He Buiwe 3°C. K aHajusy mpucTymaloT mocac TOTO, Kak TeMmnepaTypa
BOZAbI CPaBHSIETCA € TEMIIGPATYPOH moMelenus.

Yacte mpoGbi, npejHasHayelHoli AJA ONPeACNEeHHs OKHCAAEMOCTH
nepMaHraHaTHoil ¥ GHXPOMaTHOIl, a30Ta aMMOHHIHBIX coJel, obllero a3o-
Ta, KoHcepBupYioT 25%-ublM BOAHBIM PACTBOPOM cepHOil KHCAOTH (2 Ma
na 1 a). K apyroit nopuus, npepHasHaueHHON AJA onpefc/eHHs B3Be-
LIEHHBIX BellecTB, a30THOf M A30THCTOIl KHCJAOT, TNpuGaB/fioT XJAOpo-
dopM (2 M Ha | n). K npoGe, npenna3HaueHHONi AJis  oONpefeNeHus
BI1K, HHKkaKne KoHcepBHpYIOllhe BellecTBa ile npuGasasior. Ee cneayer
COXPaHAITh A0 CMelleHHs NMpH um3Koit Temmeparype (3°C), Tak kak npm
TeMmnepatype 20° C ucpes 6 u BIIK moxker namenutbes ot 10 no 40%.
Ipo6u Bosk, copepamine GoJbliioe KOJMHUECTBO ied)TenpoOAyKTOB, He
KoHcepsupyior. [Ipu onpenescunn HedrenpoaykroB chepyer o6paboTath
Beio npoGy. Ilpu 3KeTpaKuuu OnosackHBaeTcsl 3KCTPAreHTOM M cocyn AJst
or6opa npo6kt.

MoaroroBka npoGhi k anaausy. I[louacoBble npoGul CTOYHOH BOAH
pa3Mewlaior B nopsiake orbopa, T. e. mo yacam, OTMEYalOT OTKJAOHEHHe
or o6GbluHOoro BuAa (LBeT, 3anax, HajHuHe He(TH, pe3KHe H3MEHEHH:
Ko/nHyecTBa ocagka H T. n.). Ilpn Ooabliux OTKJIOHEHHAX MOFYT OHTH
NPOBEAeHL COOTBETCTBYIOLUHE ONpPeleACHHA B 4yacoBHIX NPoGax BOAHL
3areM COCTaBJASIOT CPeAHEeCYTOYHYIO NPOGY NyTeM CMelIMBaHHS PaBHBIX
KoJsingecTB (100—150 Ma KiukocTH) H3 uacosbix npo6. IMpu GosbiioM
Ko3}dHuueHTe HepaBHOMEPHOCTH NpHTOKa mpolnl cAefyeT CMeWHBAThb
NpONOPUHOHAIBHO KOJHMYECTBY MHoCTynaiolell CTOYHON BOABI IO Yacam,
[Mocae atoro cpeaHolo npoby aHaJH3HPYIOT. BOJBIUIHHCTBO onpeAeseHHil
ZleNaloT B HaTypanbHOM BOAC, HEKOTOPblE ONMpeAC/]eHHst — B OTCTOEHHOf
(B Teuenne 2 u) H uacTb — B (PHUALTPOBaHHOH (ucpes GyMaXKHuIA
¢$uabtp). B HatypasbHOIl cTOuHOIl BOje, NMOCTYMaIOLIell HA OYHCTIILIE CO-
OpY3KeHHS, ONpCAeNsloT: TeMNepaTypy, UBETHOCTb H CTeneHb MPO3payHo-
CTH; B3BellleHHble BelLECTBA, OcCejalolliHe BeilectBa (no o6beMy H mo
Mmacce) u norepio npu npokaausanut, BITKs, XIK, o6wuii asor, o6l
docdop, apuponserekaeMbie BewecTBa, HCHTENPOAYKTH, JeTyuHe ¢eno-
Jaul, CITAB, mertanan.

B otcToeHHoit B TeueHHe 2 4 BoAe oONpenessIOT: OKpacKy, mpospad-
Hoctb, pH, a30T aMMOHHIIHBIX cofcil, HUTPHTOB M HHTpPATOB, €c/ii Kaye-
CTB@HHAA peakWUHs 1afa [OJOXHTeAblible PC3Y/IbTaThl; XNOPHALI, OKHCAAE-
moctb, BIIKs u BI1Knoau, ¢ocdatul, 3arunpaemoctb (cTofiKocTs B npo-
leHTax), cyabartil. B duabtposainoil Boae onpelensior nJOTHHIA OCTa-
TOK.
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Ilnn xapakTepHCTHKH 0T6POCOB ¢ peleTOK CPEAHIOI (CMeHHYIo HiH
CYTOUHYI0) mpoGy COPTHPYIOT 1O COCTaBY: TeKcTWab, Gymara, OBOLIH,
orxoaul ¢ Goen u np. Hacrs cpenteil npoGul BHIACAAIOT A OnpeleeHits
BJAXHOCTH H 30AbHOCTH. [Ipo6bl ocalka H3 NMECKONOBOK H MNepBHYHbIX
OTCTOMHHKOB CMeUIHBAIOT NPONOPLHOHANBHO KOJHYECTBY BHIrpyKeHHOTo
ocanka. [Tpo6n ocafka xpaHAT B npoxJaiHoM Mecre He Gosee cyToK.

Cyxoft ocagox nHoc/ie onpeAc/eHHs] BAAMHOCTH TULaTeJbHO coOcKab-
NMBAlOT C YAWKH AaHIETOM (3aTeM CMeTaloT WETOYKOf) W cobupaior
B Teuenue 10 aHell B oaHy GaHKy c Kpeiwikof. Ecan B uaike nocac
onpefeneHHs BJAXKHOCTH ocTacrca 5—6 r© cyxoro BellecTBa (0CaloK
NePBHYHLIX OTCTONHUKOB, YNAOTHEHHHI WA U Ap.), U3 see GepyT yerBep-
TYI0 4acTb OCafKa, KOTOPYIO TaKXKe TIlaTeJbHO COCKabJHBAOT H nepe-
HocAT B oaHy vawky. Ocafok H3MeabyalOT Ha MeabiHile (1A oT6po-
COB ¢ PelWeToK YnoTpe6AasiorT ao6aBouHo HoXHHUB). KpynHocth momona
noaxila GbITb Takoil, 4To6bl OCaJOK MPOCEHBANCS yepe3 CHTO C OTBep-
cTHAMH AnaMerpoM 2—3 mM. OObluHO moc/le H3MEJbYEHHA OCafLOK Mpo-
THPAIOT Yepe3 CHTO PYKOfl B mepuaTke B BBITAXKHOM WKady HAH H3MeJb-
4alOT B TOMOTEHH3aTOpe.

B Bose M3 nepBHYHBIX OTCTONHHKOB ONPEASAIOT T€ XK NOKaszaTeaw,
YTO H B nocrynamuleit croyHoii Boge. I1poGel aKTHBHOTO HAa OTHHALTPO-
BHIBAIOT MOJ BaKyyMoM Ha BOpoHKe Dloxmepa uepes ToHKufi ¢nofi BaThl
# Mapau, Ocamok B/AaKHOCTBIO OKoAO 85—90% pacnpeefifioT TOHKHM
CJl0eM Ha CTeK/e M NOACYLIMBAIOT Ha BOAAHOM 6aHe HJH B CYIUHALHOM
wKady, Jyuile B TOKe TEeMJIoBoro bo3ayxa mpu Temmepatype 60°C.

Bosayurno-cyxofl HA pacTHpalOT B CTYNKe, HPOCEHBAIOT Yepe3 CHTO
¢ orBepcTHAMH anametrpom 0,5 MM, CHOBa PacTHPalOT H NPOCEHBAIOT ye-
pe3 cHTO c oTBepcTHaMH auaMerpom 0,25 MM. Tlepen B3siTHeM HaBecKkH
AAs aHasm3a HccnelyeMblil oGpasen ocagka Hau waa (20—40 r) Twia-
TeNIbHO MepeMelliHBAIOT CTeKJAHHOM MNaJoYKof, pPa3paBHHBAIOT TOHKHM
cloeM Ha JucTe rasHuesofi Gymary u AeAAT ABYMA NepreHAHKYAAPHHIMY
YepTaMH Ha yeThlpe paBHble uyacTH. [lBe MPOTHBOMONOXHBIE YaCTH COeAH-
HAIOT BMecTe, fepeMelIHBAlOT H BHOBb AEJAT Ha YeTHIpe 4acTH, H3 HHX
ABe MPOTHBOMOMNOMCHBLIE YACTH CHOB2 COERHHAIOT (xkBapryior). Takum
obpazoM, mpo6y ymeHbwawoT g0 5—6 r u u3 Hee GepyT HaBeckH AAs
aHanusa. M3 3thx mpo6 coCTaBJAIOT MecsYHble M KBapTajbHbe npo6bi
0CaikoB A1 MOJIIOro aHaJH3a.

HaBeckn gns Bcex ompeneneHuii Hano 6paTh MO BO3MOMHOCTH OLHO-
BPEMEHHO H3-3a THIPOCKOMHYHOCTH mpoaykra. Il1po6Gy HuioBo#i MHAKOCTH
H3 METaHTEHKOB nepes aHaJH3oM (UALTPYIOT ¥Yepe3 cKjaamyaThil GHALTP
H/IH FUIPOCKOMHYECKYIO BaTy, HHOTAA npHGeraloT K LeHTPH(PYrHpOBaHHIO.
Bce nokasatenn onpeaensioT W3 OAHOM M TOM XKe MOPUHH OTPHABTPOBAH-
HOl XHaKocTH. [Tpoby ocaska nepes aHa/JH3OM NpenBapHTEJbHO BHCY-
WHBaIOT B Yalllke Ha BOAAHOM 6aHe, H B OTAeJNbHONA HaBecKe onpeaensior
BJIaXKHOCTb. Bolcymiennyio npo6y HaMeabyalor Kak OMHCaHO Bhiwle.
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Buipaxenne pe3yAbTATOB  aHAAM3a. 99,707,
PesyabTaThl aHajaH3a OGHIYHO BLIPAXKAIOT
B Muaurpammax Ha aurp (mr/a). Ecau
KOHUEHTpalUWs MeHee | Mr/m, pesyabTathl
yAoGnee BHIpaXaTh B MHKPOFpaMMax Ha
JAHTP (MKr/n); ecaH Konuentpauus 6onee
10000 wMr/n, pesyabTaThl BbLIPAXKaOT B
npoueHtax, npuuyeM 1% sKBHBaJjeHTeH
10 000 Mr/n. MonsipHas KoHueHTpauua (Mo-
JAPHOCTB) — YHCAO FPaMM-MOJIEKYJl pac- -36 -2G -6 |X[+G +261 +36
TBOpeHHOTO BetecTBa B 1 2 pacrBopa —
o6Go3nauaercsi yepes M, Hanpumep 0,5 M —  Puc. 6. Kpusas laycca
NOAYMOJIIPHHN PacTBOP.

HopManbHaa KOHUEHTpaUHS (HOPMAJbHOCTb) — YHC/AO TPAMM-3KBH-
BaJIEHTOB PpACTBOPEHHOro BellecTBA B | A pacTBopa — 06o3Hauaercs
yepe3 H., HaNpHMep 2 H. — ABYHOPMa/IbHas KOHUeHTpauus (2 r-ske/i).

Bosblioe 3HaueHHe MMeeT TOYHOCTb AaHHEIX aHanu3a, B ortuere
HOJMXKHH GHITH NPHBeNeHH TOJNbKO Te AaHHBle, TOYHOCTb KOTOPHIX FapaH-
THPOBaHa TOYHOCTHIO METOAA, a He NPOCTO MOACUHTAHHBle apHpMeTH-
4eCKH.

Cratuctnueckas obpaborka peayabratoB. CTaHpgapTHOE OT-
KaoHeHnue 8. [lpu cepHiiHEIX onbITaX, NPOH3BOAMMBIX B OAMHAKO-
BBIX YCJOBHSX, OTK/JIOHEHHS BBHIpa)aloT rpapHuecKH HOpMaJabHOR KPHBOH
lFaycca (puc. 6). Popma KpuBoil onpenensercs ABYMs CTATHCTHYECKHMH
napaMerpamH.

a) cpemiHHM 3HaueHHeM X mpH n HabaogeHHAX;

6) cTaHZapTHLIM OTKJOHeHHeM 8, KoTopoe ompeaensieT MWHPHHY
KpHBOii:

—— e e

6=V X (x— 0 — 1),

roe (x — X) — a6comoTHAs OWHGKa OTAALHBX u3MepeHmfi (68,27% mnaGmiopenun
b npeneaax £18; 95,45% — +£28; 99,70% — £356). ST npepensl MOXKIO BHIPA3UTD
TouHee NMPH Bo3pacTanuyu n (4Hcaa uaGaoacuuit),

CraHaapTioe OTKJOHeHHe OGLIYHO BHIpa)Kaercs B MHMIHIPaMMax
Ha autp. B HekoTOpHIX ciyuasx OHO MoXKeT ObITh OXapaKTepH30BaHO
ko3 puunentom BapHauud Cv (OTHOWEHHE CTAHAAPTHOTO OTKJOHEHHs
K cpeaHeMy 3HAYeHHIO %), BHpaXKeHHHIM B %:

Cy = 100 &/x.
lpumeHeHHe CTAHAAPTHOTO OTKAOHeHH . Ecan craH.

LapTHOE OTKJOHeHHe & nmpH n u3MepeHmit paBHo ¥, To 95% BEPOATHOCTH
TOr0, UTO HCTHHHOE 3HaveHHe 6YAeT HAXOANTLCs B npeacaaXx ££1,968/7/ 7,
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Sra o6aactb KpHBOM HOCHT Ha3BaHWe «95%-Hbfi HHTepBan». ToyHOCTb
Pesy/IbTaTOB B 3TOM npefene HauGoMbwas.

Ecnn cranpapTHoe OTKJIOHeHWEe HEM3BECTHO HJIH NMPOH3BEAEHO MaJsioe
KOJIHueCTBO u3MepeHuil, 95%-Hblii HHTEpBaJ BbIpasHTCA (opmyJioi

%+ t8/Vn,
rae
n e | 3 4 | 5 | 10 o0
t 12,71 | 4,3 3,18 ] 2,78 | 2,26 | 1,9

I/Icno.nbaoaauue BeJHYUHB { MO3BOJIAET OIpaHHYHTLCA MaJibiM KOJIH-
4eCTBOM cepHiiHbIX Npo6. Pasnuna mexay GoabiiuM M MajbiM KoJHYe-
CTBOM CepHilHHIX TMPOG TECHO CBA3aHA CO CTAHAAPTHLIM  OTKJOHEHHEM.
Korna own6kn u3mepenus cooTBeTcTBYIOT KpuBoit aycca, cranpapTHbie
OTKJIOHEHHS XapaKTepuayltcs ¢akropom dn, 3HayeHHSA KOTOPOro paBHHI:

n 2|3 4 5 6

dn 2,77 | 3,32 3,63 3,86 4,03

Hcnoab3oBaine 3toro nokaszateds MO3BOJsSET YCTaHOBHTH Hempa-
BHJBHOCTb NMPOBEfeHHs1 aHaJu3a, oWHGKH HaGalofeHHil H APYTHe HecTaH-
JapTHBE OTKJOHEHHS.

F'padbnueckoe H3obpaxeHue pesyabtaTtoB. Cyuect-
BYIOT MATb NMPaBHJ MOCTPOEHHA rpadHKoOB:

1. HesaBucuMmyio mepeMeHHYI0 HaHoOcsT Ha ocb ¥ (aGcuucca), a 3a-
BHCHMYIO — Ha 0ocb § (OpfHHATa).

2. HIkansr oMKHLI ObITH Halleceln Tak, uTobu J06Goe 3HayeHHe
MOXKHO 6blIO JICTKO HAHTH Na rpadHkc.

3. KpuBast monxHa 3aHHMaTh MO BO3MOXHOCTH GO6/bLIYIO YacTh rpa-
duxka.

4. IUkansl aomkHe GbiTb BHIGpaHbl TaK, yToGbl mepernGam KpHBO¥
COOTBETCTBOBAJIH ONpejiesieHIible UlCa08ble 3HAYEHNS.

5. Tlpu ApouHX paBuLX YCJHOBHAX HAJ0 TaK MOCTPOHTHL rpadHK, uro-
66l nuHHA ero npuOJAMIKaNach Ha OT/AENbHBIX yYyacTKax K mpAMoOii.

B nasBawmu rpadHka caenyer yKa3aTb, KaKyl 3aBHCHMOCTb OH Bbl-
pamaer, noKkasatb yciosHble 00603HaueHHR H YCNOBHA ONbITA.

MeTtox HauMeHbWwHX KBaapaToB., Ecan dyukunonanpHas
3aBHCUMOCTb MeXIy ABYMA BeJMUHHAMH BBIPaXKeHA 4YeTKOo, Ha rpadHke
nonyyaerca naaBHasi Kpuas., Yacto npu o6pa6oTKe OMBITHHIX AAHHBIX
NOJB3YIOTCS METOAOM HaMMeHbUIHX KBaapaToB, OITOT MeTOA BecbMa
o6bekTHBeH. IIpH NpsMOAMHCITHON 33aBHCHMOCTH MeXAy BeJHYHHAMH
NOJIL3VIOTCS YpaBICIICM NpsMoit:

y = mx + b,
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Haxknon npsamofi onpegensercs BeaHuuHofi m, a paccrosinne ot 0
no ocH ¥ — BeanunHoii b (b=const):
m = [nZxy — ZxZy)/[nZx* — (Zx)%];
b= [Zx23y — ZxZxy)/[nZx® — (Zx)],
rge CYMMHpPYeETCAa n — KOJIHYeCTBO lt3mcpcuuﬁ.

TNpumep, A7 noctpoenus rpaduka HMeloTcA AaHHbIO:

x | ¥ | Xt | xy
0.1 29,8 0,01 2,98
0.2 32.6 0.04 6,52
0,3 38.1 0.09 11,43
0,4 39,2 0.16 15,68
0,5 41.3 0.25 20,65
0.6 44.1 0,36 26,46
0,7 48.7 0.49 34,09

=28 273,8 1,4 117,81

fMipumevanne: x—KodpPHUHEHT mnoraoulenna, Y — KOHUEHTPAUHK pac-
TBopa. HaxomuMm cymmy (Z) x u y. x* n xy. 3aTem NOACTaBJfeM 3TH 3HAYEHHA
B dopmyabt m u b (n=7);

m=[7(117,81)—2,8(273.8))/17.(1.4) — (2,8)?]=9,6; b=[1,4(273,8)—2,8(117,81))/[7(1,4—
—(2,8%)]=27,27.

50 - 3
[N

I

g & 40
Puc. 7. PeayapTaTel aHaaW3oB, olpa- QU 2‘
6OTaBHLIX B0 MeTOAY MaHMeHbLINX Eg
KBAApPaTOB (KpYXKOM 0603HaucHbDI § Y

BKCHEPHUMEHTANbHBIE  JaHHBIC, TpeC- I3 30
YTOABHHKOM — BbIYHCJACHHME 3Haue- X g
HHR) §:> o
g

Q20

0 01 02 030% 05 0607

KOIQPULUEHTI NICHTYENUT

Yro6el npoBecTH mnpsiMylo, BbiGupaem Tpu Touykn: x=0; 0,2; 0,6,
rae Yo=29,6 (0)+427,27=27,27; y,=29,6 (0,2)-+27,27=33,19; #=29,6 (0,6)+27,27=
=45,04.

BoiuHcaeHHble AaHHKIEe HallocHM Ha rpaduke (puc. 7). ToukH, nosyueHHble ny-
TeM BBIYHCJAEHHSA, JeXaT Ha oAHoil nmpaAMoii. Ecau onbiTHbie AaHuble Pe3KO OTKAO-
HAOTCS OT 3TOM mpsMoft, 3HaYHT B aHAAH3E WMeeTCs oWwHOKA,

Fnasa 3. METOAbl XUHMHYECKOTO AHAJIH3A
CTOYHbLIX BO
TEMNEPATY.PA
Temnepartypa Bofbl H3MepseTcs TOJbKO NPH B3ATHH npoGbl Tepmo-
mMerpaMu ¢ uenoil aeneunsa 0,1°C. Has onpenesenus temnepaTypsl Ha

mecre B3sATHs mpoObl I /1 BoAbl HanuBailoT B cocya. HuxHIOO yacTb Tep-
MOMeTpa HOTpyKaloT B BOAY M 4epe3 5 MHH OTCUHTHIBAIOT MOKa3aHHS,
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lepKa ero BMecTe ¢ COCYAOM Ha ypoBHe rna3s, Yno6Ho no/nb30BaTHCA
TEPMOMETPOM, BCTaBJEHHHIM B CNEUHAJLHYIO METaJJIHYeCKYI0 ONpaBy,
KOTOpPas OKAHYHBAGTCH LUHAHHAPHYCCKUM pe3epByapoM, 3anoJjiHEHHBIM HC-
caepyemoit Bogo#. OnHOBpeMelHO C H3MEPeHHeM TeMNepaTypsi Bojhl
perucTpHpyIoT Temnepatypy BosayXa. TouHocTb ompegeneHns =+0,5°C,

LUBETHOCTDb

LsetHocTh BOA, comepKalux GOMbUHE KOJMHUECTBA B3BEIIEHHBIX Be-
ILleCTB, ONpEAesOT [0C/Ae OTCTauBaHust uaH puiabTpoBalina, OGbeKTHBIO
ONPefe/NTb UBETHOCTb NPOGL AOBOMLHO TPYAHO, €CAH ONpeaetHTb UBeT
Hesb3fl, OTTEHOK H HMHTEHCHBHOCTb OMHCHIBAIOT cJoBecHo. B  KkauectBe
OCHOBHOTO MpPHMEHSIETCA BH3YaJbHBIl MeTOA4 NPOCMOTpPoM cJosi (Ha Ge-
JoM ¢oxe) Hceaepyemoit Boabl ToauHoi 10 cm. Kpome Toro, usernoctb
ONpeAesioT CPaBICHHCM CTAHAAPTHBIX PAacTBOPOB XJOPONJAaTHHATA Ka-
ana H xaopuaa Kobasbta. Ilpu onpeseneHHH UBETHOCTH NMpoGLl He KOH-
ceppHpyioT. OnpepneJenne NpoBoAsAT Yepe3 ABa vaca nocje oT6opa npoGui.

BuayaasHoe onpepenenne, Ilpo6y Boabl HaJHBAIOT B UHAHHApP C POB-
HBIM, VIOCKHM AHOM. Buicotra croi6uka Boibl Ao/mKHua Guithb 10 cM. Pac-
CMATPHBAIOT NpoOy B UHAHHAPE cBepXy Ha GesiomM (oHe nps paccesHHOM
RHEBHOM OCBelCHHH; PAJOM MOMeILaoT TaKof XKe UHAHHAD € AHCTHJIH-
poBauuoil Bomoil. Peaynstat ompcfleneHusi ONKCLIBAIOT CJAOBECHO C yKa-
3aHHEM OTTeHKAa M HHTCHCHBHOCTH OKpaliHBaHus (GeclBeTHas, 3e/eHOBa-
Tas, cnabo-xkenrad, Gypas u T. A.). B Boae, ouHuleHHO B aspoTreHkax,
HHorJa HalJalopaeTcs cnelH@HYeCcKnit GJeck, KOTOpLIi OTMeuaercsi Tep-
MHHOM «6JcCTsiIasn BOAA>, B BOJax, CnyCKaeMplXx B BOAOEM, onpenensoT
cTeneHb pasfaBjieHHA (AHCTHIJIHPOBAHHOH BOABI), MPH KOTOpO# caoft
BoAbl ToJquIHHOM 10 M 20 cM ne oGaagaer okpackoii. OTcTosBLIYIOCS
KHAKOCTb Pa3GuBASIOT AUCTHAIHPOBAHHOH BOROM, H CAOi TOJILHHOI
10 cm cpaBuuBaioT co caoem 10 cM pas6asasiollefl BOAB B OAHHAKOBbIX
no cBeTy unauHApax. Ecan uper 3aMmereH, pa3faB/ieHHC YyBeJHUYHBAIOT
N0 MCUYC3HOBEHHS Pa3HHULI B OKpacKe.

Onpeaenenyie METOROM CPABHEHHA € MCKYCCTBEHHBHIMM CTAHAAPTAMH.
MMpuuuun Heenenyemyio Bogy CPaBHHBAIOT €O CTaHAAPTHHIM PacTBO-
poOM CMecH XJIOpOMAATHHATA KaJHA H XAopupa KobanbTa uan Guxpomara
KaJjus H cyibdata KobGaabta. Okpacka BoAdBl, COOTBETCTBYIOLLAsT OKpacKe
pacrBopa, Kotopslit cogepxut 0,1 mMr naaTHHb B 1 MJ, Ha3bBaeTcs rpa-
AYCOM LBETHOCTH.

Mewatwuine BausaHua Onpenenendio Mewaer MyTHoctb. Ee
BJHAIHHE CHIXKAIOT GHIbTPOBaHHEM Npo6Gbl uyepes CTeKAAHHHA QHALTP
Ne 4 uau uentpudpyruposaunem. B ypHane Hago yKasartb cnocoG npef-
BapHTebHOH 06paGoTKH npo6H.
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Annaparypa. Uuannapu GecuBeTHOro cTekia BMECTHMOCTDbIO
100 ma.

PeaktuBu. Crangsapruniit pactsop |. Pactsopsior 1,246 r
KePtClg 1 1 r CoCl, - 6H,0 B 100 Ma xowucurpnpoBannofi HCI, o6bem
20BOAAT A0 1 n. PactBop xpausr B TeMHOTe, CPOK rOAHOCTH pacTBOpPa
1 roa. HuXe yka3zaHsl rpagycet UBETHOCTH, COOTBeTCTBYMOLIHe o6beMaM
CTaHAapPTHOTO PAaCTBOPa, K KOTOPbIM A0GABAAIOT  AMCTHAIHPOBAHHYIO
Boay ao 100 ma:

O6vem cTanpapTHoro
pacTsopa, MA

1 2|3|4 5|6|7|8|9|101214|l6

80

T'paAyc useTHOCTH I 5 lOI 15'20 25

30|35]40l45|50 60|70

Xop onpepnenenns. B pas UHAHHAPOB OTMEDHBAIOT MHMeET-
koit 1, 2, 3 Ma u T. A. craHaapTHoro pactBopa | W NOBOAAT AHCTHJIIH-
poBaHHoil Bopoit no 100 Msu. C oKpackaMH moJiyyeHHBIX CTAaHAAPTHBIX
pacTBopoB CpaBHHBAIOT UBeT Npobbl, pacCMaTpPHBas ee B UHJHHApe
cBepXy BHM3. EC/H HHTEHCUBHOCTb LBETA BHIXOMMT 3a TpPefesbl WiKadol,
npo6bl Hajfto COOTBETCTBEHHO pa36aBHTb AMCTHANHPOBaHHOI BOAOHN, B3ATH
100 ma pa3GasaenHoit 1po6ul M BHOBb NPOH3BECTH cpasHeHnue. Pe3yss-
TaThl CPAaBHEHHUS MEPeCYUTLIBAIOT C yyeToM pa3GaBJeHHs.

CraHnapTHuit pactBop 2. [IpHroTOBAAIOT C/eAyIOLHE PACTBOPHI:

a) 0,0875 r K:Cr;O7 u 2 r CoSO4-7H0 pacrsopsior B 1 a aucrua-
JHPOBAHHON BOAbl, NOAKHCAeHHON | Ma KoHueHTpHpoBaHuoil H3SO4;

6) k 1 o aucTuaanpoBaHHOM BoAbl N06aBJAOT | MJ KOHUEHTPHPO-:
saHHol H:SO,. Cmewennem pacTBOpoB @ M 6 B COOTHOWIEHUAX, yKa3aH-
HbIX HHIXKe, MOJIYYaloT LUKAaNy LBETHOCTH, KOTOPYIO CJAeAyeT XPaHHTD
B TeMHoTe. Cpok roaHoctn 2—3 Mec.

Pacteop a, Ma

I|234|5 6|8|10 12 | 14 ] 16

Pactsop 6, ma | 99 l 98 | 97 | 96 l 96 | 94 I 92 I 90 | 88 | 86 | 84

Fpasyc useTHoCTH 50 60| 70 | 80

slxo 15 20|25 30

XonponpeneneHnkns B paa UHAHHAPOB MOC]EA0BATEJIbHO OTMe-
paor 1, 2, 3 Ma craHpapTHoro pactBopa a u AoBoaAT po 100 ma pa-
crBopom 6. 3aTeM aHaiM3 MPOLOMKAIOT TAK JKe, KaK H €O CTaHAaPTHBIM
pactBopom 1.

NMPO3PAYHOCTD

Annapartypa. [lpo3paydocTs CTOUHOR BOABI ONPEAEASIOT B LH-
aunapax CHeaneHa, npH OTCYTCTBHH NMOC/AEAHHX ynoGHefl Bcero mosb3o-
BaTbCA LIMPOKMM LHAHHAPOM (auameTp 5—7 cM) C TJNOCKHM LHOM €O
wkanaofi 30—50 cMm, pasgeneHHOll Ha JIHHEHLlE MHJJIMMETpDL.
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Takoft UHANHAD MOXHO H3rOTOBHTb H3 LHMMMHAPOB Ans GHoOJMOrHue-
CKHX NpenapaToB, OTpe3aB AHO H NDHKJAEHB K HeMmy npHulaHdoBaHHYi0
CTEK/NSHHYIO MJIaCTHHKY.

Xon onpenenenns. Hcnotyemyio BoAy HaJNHBAIOT B UHAHHAP,
MOA KOTOPHII Ha PaccTOSHHM 2 ¢M OT AHA UWIHHAPA TMORNONKEH TEKCT,
HaneyaTaHHbl wpudtoM CHennena Ne 1 (npua. 6). H36uToK BOAH
CnycKalT CcHPOHOM, AOXOAAWIHM A0 AHA, NPH HenpepLiBHOM MOMeEIH-
BaHHH A0 TeX MOp, NMOKa MOMXHO G6yner mpouecTb TekcT., OnpeaeneHne
cleayeT MPOH3BOAHTL B CBETJION KOMHaTe, HO He Ha COJIHEYHOM CBeTy.
Bricoty crosfa XHAKOCTH OTCUHTHIBAIOT MO 1IKAJe HAH HM3MEpSIOT JIH-
Helikoii ¢ MuanumetpoBofi wKanoil. JoJanBaior eute pas B3GOJTaHHYIO
KHAKOCTb H MOBTOPSIOT oOnpefienieHHe. Pe3ynbTar BLIpaMaloT B CaHTH-
MeTpax Kak cpefHee apudMeTHYecKoe ABYX ONpeeJeHHH.

PEAKILHSA CPELABI (pH)

Ton akrtuBioil peakuneli (pH) noapasyMeBaioTCa KHCNOTHHE H ie-
JOYHble CBOIHCTBA BOLHOM cpenbi, o6ycnoB/AeHHbIe KOHUEHTpPallHelt B Bode
noHoe Bomopoga (H+) u rugpokcuna (OH-). Ycaosuas BeanunHa pH
paBHa OTDHIATEJbHOMY MNeCATHYHOMY JAOrapubMy KOHLUEHTPALHH BOAO-
POAHEIX MOHOB. Iy BoAM ¢ HeliTpanbHoi peakuuneli - pH=—Igl0-7.
Ecan Boga MMeeT KHCayio peakuuio, T0 pH MeHbwle 7; mpH MIeJOYHOIl
peakunn pH Gosbine 7. DackrpomerpHueckoe omnpemenedne pH co crek-
JASIHIBIM  3JeKTPOAOM OCHOBAlIO HA TOM, YTO H3MeHellde 3Hauvenus pH
Ha eAWHHLY B Onpefe’cHHOi 00JaCTH KOHUCHTPauUHHA BOLOPOAHLIX HOHOB
BbI3EIBAeT M3MeHelHe MOTeHLMaja sneKkTpona Ha 58,1 mMB npn Temnepa-
type 20°C. Pesyabtar onpegeieHHs 3aBHCHT OT TeMmmepaTyphl, ONTH-
ManbHas Temicparypa 20° C.

ANEKTPOMETPHUECKOMY M3MEpeHHI0 He MeWaloT OKPacKa, MYTHOCTb,
B3BeCb, CBOGOMHBIN X/M0p, MPHCYTCTBHE OKHCJAIOLIHX HAH BOCCTaHaBJH-
BAIOIHX BellECTB HJIM MOBBHILICHHOE cojpepXaHue coaeit B mpoGe. Toy-
HOCTb 3JIEKTPOMETPHYCCKOTO ONpefeNieHHs CHHXKAeTCA MPH NOMb30BaHHH
3aTPA3HEHHBIMH 3JeKTpoRamu. [Ias HccnegoBaHHA CHJBHO 3arpsA3HeHHbIX
npo6 cjepyeT HMeTb OTAC/ABHBIA 3/eKTPOA, TMPHMEHAEMBIi TOJMbKO AJf
atoit uenn, Ecan #HeoGXxoauMo 06€3KHPHTb 3J€KTPOA, TO MNOAL3YIOTCA
KYCKOM TOHKO# MAaTepHH, CMOYCHHOM 3()HMPOM HJAH PacTBOPOM CHHTETH-
YeCKOro Mololllero cpeacTBa. 3aTeM HECKOJbKO pa3 MPOMBIBAIOT 3JIEKT-
Pon AHCTH/IHPOBAHHONH BOAOH, BHITHPas ero KaXKAbifi pa3 ajaf yRajaeHHs
o0e3kxHpHBaloulero BeuiectBa. IIpH HCOGXOAHMMOCTH 3/EKTPOA percHepi-
pyioT norpyxcHueMm na 2 4 B 2%-Huifl BOAHH pacTBOp COJAHOM KHC/IO-
Tbl € Mochenylolleil TIIATeNbHON NMPOMBIBKOI AHUCTHANHPOBAHHOM BOAOIl.
B nepaGouec BpeMsi 3JICKTPOX C/AEAYCT XPaHHTb B AHCTHIIHPOBaHHOM
Boae.
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Annaparypa. Jaboparopuuit norenuyomerp pH=340.

PeaktunBu. Bydeppuint pacrsop, pH 1,68. B cBexxenpokunauen-
HOMl H OX/laXAeHHOM [HCTHAHpOBaHHON Boae pacrBopsior 12,710 r
KH3(C204)2-2H;0 u noBomsat o6bem no 1 a1

BydepHuii pactBop, pH 4. B cBexkcnpoxumnsiueHHON H OXJaxAeHHOM
NHCTHANHpOBaHHOM Boje pacrsopsiior 10,211 r CgHy-COOK.COOH,
BHcymentoro npu 110°C, u nosoasr o6bem no 1 .

Bydepuuit pacteop, pH 6,98. B cpexxenpokunsaueHHolt H ox.jaxKpaeil-
Hoft mHCTHAAMpOBaHHoN Boxe pactBopsitor 1,361 r KHoPOs, u 1,420 r
Na,HPO,, Bricyuentuie npu teMuepatype 110—130° C, u aopoasr obbem
a0l o

Bydepustit pactsop, pH 9,22, B csexenpoKkuns4eHHO# u oXJaax-
JleHHOll NHCTH/JIHPOBaHHOA Bole pacrBopswor 3,814 r NayB,0;-10H0,
COXPaHAEMOro MPOMAOJIKHTEAbHOE BPEMS B SKCHKATOpe Haa GpoMHIOM
Hatpusi, H nosoaat o6wvem Ao 1 & mpu 20° C. Pacrsop nmeer pH 9,22,

Bydepusie pacrBopwt, pH 9,97; 11,08; 12,30. B cexenpokunauen-
HOft M OXJaX[eHHON AHCTHANMpOBaHHOM Bose pacrBopsor 19,108 r
Na;B,0;7- 10H,0, coxpanseMoro npomomKHTe/JbHOe BpeMs B KCHKaTOpe
Han GpOMHMAOM HaTphus, H 10BoaaT o6beM 2o 1 J. 3aTeM roTOBAT MpPH-
6au3utenbHo 0,1 H. pacTBopa eZKOro Harpa H AOBOAAT €ro TOUHO 10
0,1 ., paccuntHiBast Mo pe3yabTaTam THTpOBaHHA 20 MJ pacTBOpa eAKo-
ro Hatpa Touyuo 0,1 H. PacTBOPOM CONSIHOM KHCNOTH ¢ MHAHKATOPOM Me-
THJOBLIM OpaHxXeBbIM. [Tonb3ysicb TOuHBIMH GlopeTKaMH, COCTaBAAIOT
caenyiowmue cMecH: 4—5—6 ma 0,1 u. NaOH u 6—5—4 Mma pacrtBopa
Na,B,07-10H,0. IMony:enHbie B pesy/ibTaTe CMelleHHS PacTBOPHl HMEIOT
npu 20° C 3nauennst pH, paBHuie coorBerctBenno 9,97; 11,08; 12,3.

Xononpencaenns. Ilepen HauaoM H3MEPEHHST AMEKTPOR Npo-
MBIBAIOT AHCTH/VIMPOBAHHON BOAOII, 3aTeM HccC/eayeMOil BOAOH M JiHUIL
NOTOM NOTPY3KAlOT B aHaJH3Hpyemylo npoGy, KOTOPYIO lpeaBapHTC/ILHO
TIMATEABHO MepeMeLinBaioT, YTOGhl ee COCTaB HeMOCPEACTBEHHO y MOBepX-
HOCTH 3JIeKTPola COOTBETCTBOBaJ ofllemy ce cocraBy. Temmepatypy
npoGHl nepen onpefeiesneM He ycraHaBaupaloT. [loteHunan crekasHHoro
3JIEKTPOAa OTCYHTHIBaeTcss B MH/unBosbTax HaH B pH. Metoa mamepennit
00yca0BJIeH THNOM NpPHMeHseMoro npHGopa H YKa3blBaeTcsl B MPHJOKCH-
HbIX K HEMY HHCTPYKIHSX.

Kanu6poBouras kpubas. Ecam npubop umcer TOJbKO MHJ-
JIHBOJIbTOBYIO IIKaNY, TO HEOGXOAHMO MPOH3BECTH KaiHOGPOBKY H3MepH-
TeNILHHIX JIEKTPOAOB € MOMOUIbIO 6YdepHbIX PacTBOPOB ¢ M3BECTHLIM 3Ha-
yennem pH. Hafipennbie moTeHumansi nomemaior B rpagukH COOTBETCT-
BeHHO 3HauenusaM pH ucrnosb3oBaHHbIX GydepHBEIX pacTBOpPOB.

Monyuennsie pesyapratel okpyrasior go 0,05—0,1 pH B 3aBHcHMO-
CTH OT THNA MpHMeHseMoro mpuGopa, YKa3aB NMPH 3afHCH, YTO H3Mepe-
HHsl POBORHJHCH I/IEKTPOMETPHUECKHM METOAOM.
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A30T AMMOHHRHBLIA (MO HECCNEPY)

Mpuunuun B ocHoBe ompepeneHus JseHT B3aHMOAeACTBUE HOHA
amMMoHHA ¢ peakTHBoM Heccaepa, B pesysbtaTe uero obpasyerca foau-
CTHIt MEPKYpaMMOHHIT KeJTOro UBeTa.

Mewawomue BAHAHHA. AnudaTHyeckHe HAH apoMaTHUecKHe
aMHHBI, OPraHHYeCKHEe XJOPaMHHBI, CRNUPTHI, aJbAeTHAbl H aLeTOH Me-
IBAIOT OmpeesieHHIo, Tak Kak o6pasylor ¢ peakthBom Heccaepa npoayk-
TH JKeNTOBATOrO HJH 3€J€HOBATOrO LBETAa HJH HePaCcTBOPHMEIE COeLHHE-
HHA.

Anmapatypa PorosnekTpoKkosopuMeTp HAH ClEKTpodoToMerp
¢ CHHHM cBeToUALTPOM, WHAHHAPL ['eHepa (pue. 8).

Peaxrtupu. Besammuaunas Boma. JMCTHANHPOBAHHYIO BOAY Mpo-
nyckalor uepe3d kathoHut Mapok CBC, KY-2. Boaa, npakThHueckn Re co-
Jepxaulasi aMMHaKa, MOXeT ObITb NMONyYeHa BTOPHUYHOM meperoHKofi muc-
THAMDOBAHHON BOALl, MOAKHCACHHON cepHoll KHCaOTOH ¢ RoBaBJerues
nepMaHTaHaTa KajHsi 00 HHTEHCHBHO MaNUHOBOH OKPAacKM MJH Bbimapu-
BaHHeM [HCTHJIHpPOBaHHON BoAw no !/; o6bema mocie poGaBneHus
nByyraekucaoro Hatpusa 0,5—1 r Ha auTp.

Cyavdar menn. Pacrsopaior 100 r MegHoro  Kynopoca
(CuS0,-5H,0) B Gesammuaunoit Boge H o6bemM pacTBopa MOBOAAT
no 1 &

Aueratr csuxia. Pacrsopaior 100 r Pb (CH,COO), B Gezammuau-
HOM JAMCTHANAPOBANHOII Bole M AOBOAAT o6beM pactBopa Ao | J.

Cyabdar uunka. Haceienusift npu xomHartHOfi Temneparype pacr-
Bop ZnSO, pa36aBasioT Ge3aMMHauHOA NHCTHANHPOBAHHOA Bojoft (OKO-
710 542 v ZnSO,4 v 775 r ZnSO4-7TH,O B 1 &1 pacrBopa).

Enkuit natp, 2,5%-Hb1it BOAHBI PAcTBOP.

Peaxktus Heccanepa: 7,5 r wonucroro kaaus (KJ) pactupaiot B cryn-

Ke ¢ 3 MA AMCTH/IIUPOBAHHOM BOAM,
T no6asasior 10,5 r asyfioaucroft pry-
] TH H CHOBA PacTHP3IOT AO PaCTBO-
peunsd, goGapasior 300 ma 15%-uore
pacTBopa €AKOr0 KalHd. NepeMellH-
BAIOT H JAAIOT OTCTOATLCA B TEYeHHe
cytok. Jlaa noJL30BaHHA CAMBANOT
npospaunstit pactsop. MomHO uc-
NONb30BaTh MNPORAXKHBIA  PeaKTHs
Heccaepa,

CerneroBa conn. 250 v cernero-
% soft comn (KNaCyHOg-4H,O) pac-
THPRIOT B CTYNKe, PACTBOPAIOT NPH
narpeBaHNH B BOLe H MNOBOAAT A0
Puc. 8. Wuannapw Tencpa 1 n. 3ateM poGasasior 25 ma peak-
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tua Heccepa # Aal0T OTCTOATBCSA B TeueilHe CYTOK, MOCJE HEro AeNaloT
npoGy Ha NOJHOTY OCa¥IeHHA aMMHaka peaktisoM Heccaepa.

CraHoapTHLII pacTBOp XJIOPHCTOrO aMMoHHsA. PactBopsior B GesaM-
mHayHoi Boge 3,819 r OUHILIEHHOTO BO3TOHKOH XJIOPHCTOTO AMMOHHS
H aoBoasAT o6bveM pactBopa Ao 1 a. B 1 ma pacrBopa comepxutca 1 Mr
a30Ta; H3 3TOrO0 PacTBOPa NPHroOTOBJASIOT pabouuit cTaRAaPTHHI pacTBOP,
aasi gero K 10 Ma ocHoBHOro pactsopa ao6aBusior TouHo 990 mJ Ges-
aMMHauHOMl AHCTHANHPOBaHHOA BoAM. | Ma paboyero CTaHAAapPTHOTO
pacreopa coorsetcrsyer 0,01 mMr asora.

Kann6poBounasn KpuBas. B MepHbie KONGL BMECTHMOCTBIO
100 Ma nocnepoBartespho BHocAT 1, 2, 3, ..., 20 ma cTaHaapTHOro paGo-
4yero pacTBopa, A0GaBasioT GHAHCTHVIAT M PEakTHBL I/ OMpefeseHHs
a30Ta aMMOHMHHBIX cOJIeil, AOJHBAIOT A0 METKH, MOJYuas KOHUEHTPalHH
asora ot 0,01 o 0,2 Mr, cTpoAT rpaduK 3aBHCHMOCTH ONTHHECKO# MAOT-
HOCTH OT colepKallud a3oTa aMMHaKa.

KpuByio cTpoaT He MeHee Tpex pa3, KaX/Hil pa3s HCMoO/Ab3YIOT BHOBb
MPHTOTOBJEHHBIN CTAHAAPTHLIA PacTBOP.

Xon onpenenenns 50 mMa HccnemyeMoit CTOYHON BOAHI BJH-
BAlOT B MePHYI0 KOAGY HAH MepHblit LHJAMHAP Ha 100 ma. Has ocaxae-
HHA GeaxoB n06aBaf0T 2 MA cyabdaTa MEAH B 2 MJ eAXOTO HATpa, moc-
Jie TILAaTeNbHOTO MepeMellHBaHHs [AO/NHBAIOT JHCTH/UIHDOBAHHOH BOROH
0 MEeTKH, CHOBa NepeMelIHBalOT # OCTaBJAOT CTOATL Ha 1—1,5 u. Ecau
0CafoK IUIOXO OCEAAeT HJH B XMHAKOCTH OCTajacb 3aMeTHas MYTb, TO
K HOBoft mpoGe cHavaja n06GaBJAIOT €AKHil HATP, a 3ateM cyiabdar MeaH,
MOXHO YBEJHYHTb KOJHueCTBO AoGaBiseMblx peaktnBoB. Ecnn nceae-
ayeMasi XHAKOCTb COACPXHT CepOBOAOPOA, TO BMeCTO MEAH cJeAyeT
NPHMEHSITh 2leTaT CBHHUA HAH cyabdar LHHKA, npuOaBAsAs ero nepen
npuGasnenueMm wenoun. Yacro cyapdar uuuka paer ayulllee OCBETAEHHe,
yeM auetar cBHHUA. [Tocne orTcTanBaHMa ocafoK (HABTPYIOT uepes Gy-
MaXHbifi GUABTp (npH comep:KaHHH aMMuaka Menee 3 mr/n ¢uabTpoBa-
HHe He PEKOMeHIyeTcsl) M Cpa3y e MPHCTYMAIOT K ONMpeleseHHIO, TaK
KaKk npH CTOSHHH (HJAbTPaTa HCKaXKalOTCA pPe3y/bTaTH  aHajH3a.
HeGoabuwoft o6beM (5 mMa) ¢buabTpaTa B 3aBHCHMOCTH OT OXHIaeMoil
KOHLEHTPAlMH NOMeIaloT B MepHYI0 Koi6y Ha 100 Ma, 3ano/HeHHyio A0
MONOBHHLT OHAnCTHANATOM. [l06aBasiloT 2—4 KamjH CerHeTOBOH COJIH
H 2 M1 peaktuBa Heccaepa, mocse TiiateabHOro nepeMelIMBaHHA JAOBO-
AAT o6beM 10 MeTKH GHAMCTHMIATOM HAH 6e3aMMHAuHoil BOAOH M uepe3
10 muH npoussoasT u3mepenHe Ha PIKe wuanm B unanngpax Tenepa.
Tonyyenurlft pactBop noJxen GbiTh COBeplieHHO npo3pauneiM. IIpu myrt-
HbIX npo6Gax omepauHio clefayeT MOBTOPHTDb, B3B HeCKOJbKo GoJbliue cer-
HeTOBOI COMH H BAnBas peakTHs Heccnepa no kanasm npu MOCTOSHHOM
nepeMeLIHBaHHIL

Ipu noavzobanun $GIKoM oTGHPAIOT aJHKBOTHYIO MOPUHIO, colep-
xauyo 5—60 MKr asora m nomeiaioT B koa6y ia 100 Ma ¢ 50 Ma Ges-
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aMMHauloi BOALI, MpuanBaloT 1 Ma peaktnBa Heccaepa, nosonat o6vem
no 100 Ma H 0CTaBAAIOT CTOATL Ha 10 MHH, H3MEPSIOT ONTHYECKYIO MJIOT-
HOCTL B KiOBeTe WHPHHOI 5 cM; npu 20—250 MKT a30Ta HOJb3YIOTCH
kioBeroit wHpHuofi 1 cm. Bo Bropyio kioBety dortoxonopumerpa nome-
AT pacTBOP PeaKTHBOB B OHAHCTHAMATE.

Pacuer KoauuecTBo amMoHuitHoro asora (Mr/a):

x = C . 1000/V,

roe C — KotuelTpailus ammonufinoio asora, onpeacachnas no KaniGposounoil
KpHBO#l, MP.

O6veM Hccneayemofi Boanl (MJ), B3iTOfi AAs OnpemefeHHsT, pacCyH-
TLIBAIOT N0 dopmyne

V = 50 . 5/100 = 2,5,

T. €. NMepBOHauaJbHO AJA OcaxiaeHHs Geakos Gpaan 50 w1, pasbaBasin
no 100 ma, nocne ¢GhuALTPOBaHHS Ha onpejeseHHe a30Ta AMMOHHAHBIX
conefi 6pann 5 ma.

Pe3yabTaThl OKPYrasioT N0 AecATHIX AoJefi Muaaurpamma B o6aa-
eth 10 10 mr/fan u no muanurpamMma s obnactu go 100 mr/a.

HUTPHTDI

Mpuuunn Meton ocHOBaH Ha cnocoGHOCTH a30Ta HHTPHTOB
8 KHC/ofl cpene 06pa3oBHIBATh ¢ aPOMATHYECKHMH aMHHAMH AHAa30COeNH-
uenusi. CyabdaHHNOBas KHCAOTA AHA30THPYETCA a30THCTOM KHCJOTOf,
a o6pasoBaBluMecss RHA30COeANHEHHS1 ¢ a-HadTHAaMHHOM obpasyer aso-
KpacuTeab MaJHHOBOIO lLBeTa.

Mewawomne sananuga  OnpeneneHuio MelIalOT B3BeLIeHHbE
BelllecTBa H MYTHOCTh BOAb. [l ocBeTnieHHsT NMpo6Hl HCMOABL3YIOT cyc-
MeH3HI0 THAPOOKHCH asloMHHHA. B awannsmpyemofi npofe ne AOMKHH
NPHCYTCTBOBAaTb CHJIbHHE OKHCIHTEJNH HAH BOCCTaHOBHTEJH, a TaKxe
anudaTHUECKHE aMHHbI, PeaTHPYIOUIHe ¢ HHTPHTAMH C BBIieNIeHHeM a30Ta.
OnpegeasTb HHTPHTHl B CTOYHHIX BOAAX CledyeT HeMeJeHHO Moc/ie B3f-
THA Npo6bl, MOTOMY YTO NpeBpalleHHe HHTPHTOB B HHTPAThi HJIH aMMHaK
noa gefiCTBHEM MHKDPOOPraHH3MOB MPOHCXOAMT HeNpepwBHO.

AToT npouecc MOKHO 3agepikarth (He 6oJblie yeM Ha CYTKH) n06aB-
JetneM Kk npoGe cepHoit kHcnotH ao pH 2—3. B 3akoHcepBHpoBaHHOf
TakHM cnocoGoM npoGe onpenesneHnHe MHOTUX APYrHX KOMMNOHEHTOB CTOY-
HoOfl BOABLI HEBO3MOXHO.

Annapartypa QoT0O3AeKTPOKOJOPHMETD ¢ 3eJeHblii CBETODHIBT-
powm, unnuuapu Tenepa.
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PeakTnpu. Pcaktup l'picca (rorosoiit) — 10%-uulii  Boausii
pacTBop, NpH OTCYTCTBHH KOTOPOFO fOTOBAT OTAEALID cyAvdannnosyio
KHCJOTY H a-nadpTuaaMum.

Cyabpanniobas kuciora. PacreopawT 8 r cynbdanunoBoft kucaoth
(NH,C¢H,-SO3H) B 1 a 5 1. ykeycuoii kucaotsl (maornocts 1,041 rfem®)
wan B 285 MA AeAAnoii ykcycnoi KucjoTu, pasbanaeunoi Ao 1 a au-
CTHJIHpPOBalHOIT BoAoIl.

a-Haptunamnn. Pactoopsior 05 r nadruaamuna  (NH.CyoHy)
B 20 MJ AHCTHAHPOBAHHON BOAb (/yylle NMPOKHNATHTH), QUALTPYIOT
yepes GymaxcHuift GuUALTP B Koaby o6vemom 100 Ma ¥ AOBOAAT AO MeT-
KH 5 H. YKCYcHON KHcaoToll. PacTBop ycroiiuuB B TeyeHHe 2—3 mec.

Crangapthuifi pacTBop nurputa Hatpus. Pacreopsor 0,4926 r nepe-
KPHCTANNH30BaHHOTO H3 ropsyero pactBopa HUTpHTa Hatpus b | a1 an-
CTHIANPOBaHHON BoAb. B 1 Ma cravaaprHoro pacTBopa COACPIKHTCH
0,1 Mr asora HuTpHTOB. PactBop KOHCepBHPYIOT noGaBaeHvem 1 mu
xjaopodopMa ¥ COXpaHIOT B XOJOAHOM MecTe. OH ycTofiuuB B TeYeHHe
Mecsta.

PaGounit pacrop 1. 100 mJa cranpaptHoro pacTBopa pa3GabAsior
AaMcTHanuposanyoil Bogoit no 1 a. PactBop nomken GuiTh Bceraa cBexe-
npurotosacniuiM. B 1 Ma s1oro pacrsopa copepxurcs 0,01 Mr asora
UHTPHTOB.

Pa6ouunii pactsop II. 50 mn paboucro pacteopa 1 soBossr no 1 a
LHCTHANHpOBaHHONH Boaoil. B 1 Ma pactBopa comepxurca 0,0005 mr
a30Ta HHTPUTOB, PAcTBOP AOMKeH OHTb BCErAa CBeXKENPHTOTOBJIEHHHIM.

KannGpoBounasn Kpusasa [aa nocrpoenus KannGpoBOYHON
Kkpusofi 6epyt 1; 2; 3; 4; ...; 10 ma paGouero pactBopa ll, yto cooTpet-
cryer 0,0005; 0,0010; 0,0015; ...; 0,0050 mr a3ora HHTPHTOB, AaJjiee Mo-
CTYRAOT Tak e, Kak B XoAe onpeaeneHus npoGb, A0oBOAAT oObemut
ZHCTHANUPOBaHHON BoZoi o 100 ma. MaMepsior onTHYECKYIO NMAGTHOCTH
pacTBOpoB Ha toTodAekTpokoopuMerpe. CTposiT KaaHOPOBOUHYIO KpH-
BYIO.

TuapatT oKHCH aJlOMHHUS ToOAYy4YaloT pacTBopenuem 125 r anomunne-
BLIX KBacUOB B 1 /1 AHCTHAJIHPOBAHHOH BOAHW H OCAX[alOT rHAPAT OKHCH
aMIOMHHHA aMMHaKkoM. TIpoMLIBalOT HecKosibKO pa3 B 6oJiblIOM ctaKane
JAHCTH/VIHPOBAHHOII BOAOA 10 HCYC3HOBEHHA B NPOMLIBHON BoAe peakuuH
Ha XAOPHAH, HHTPHTLI H aMMHaK.

Xon onpemenennq Onpeaeneivc BedyT B HATYPaJblioii BOAC,
npopuabTpoBanHoil yeped Gymaxuuii guabTp. Ecan crounan soaa oxpa-
wieHa M COAEPIKHMT TOHKYIO B3Becb, TO A00aBasioT mo 2 MJa pacTBopa
THAPOOKHCH anOMHMHKA Ha kaxipuie 100 Ma Boaw, TmaTeavho B3bGanTwl-
BaIOT, MalOT MOCTOATb HECKOJLKO MHHYT u (HAbTpytor, [lepBble nopuus
dbunotpata orépacuibaior. B mepryo xonby na 100 ma nomewaioor He-
CKOJILKO MHJLTHANTPOB NPOGHIBTPOBAHIOI HCCAEAYeMOil CTOYHOI BOALI
(no 10 ma), joAuBAIOT ANMCTHAAHPOBANNOI BOAOH A0 NONOBUHH 06beMa,
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noGasasior | Ma pactBopa cyabdaHuaoBOR KHCAOTH H 1 MA pacTBOpa
o-nadTunamMuna (peaktuns Tpucca) wau 2 ma 10%-moro BojHoro pacy-
Bopa peaktHBa I'pHcca ¥ A0BOAAT A0 METKH AUCTH/VIHPOBAHHOH BOAOIL.
Conepxumoe TILATENLHO llePeMEIUNBAIOT, 3aTeM KoaGy craear wa 20 muu
B TepmocraT npu Temneparype 20° C (oTKJaoHeHHe OT BpeMeHH M yKasaH-
HOW TemmepaTypsl BAUAET HA TOUHOCTL onpefenenua). [lpu casatun Ka-
JHGPOBOUHON KPHBOIl H MPHrOTOB/AEHHH CTAHAAPTHBIX pPACcTBOPOB  AJsi
unnauHapos IeHepa cpaBlieline HAR H3MepeliHe UBETHOCTH OKPackH npo-
H3BOAHTCR ucpes 20 MitH mocac npHGas.IcHist peakTHBoB. Bce peakTHBHI,
CTaHAAPTHbIe PACTBOPHl H GHAHCTH/VIAT Mepej, OnpefiesleHHeM BbIIePXKH-
BalOT B TeueHHe CYTOK B TepMmocTaTte Ha 20° C.
P acuer. KonHyectBo a3oTa HUTPHTOB (Mr/m) paBHO:

X = 0,0005 n - 1000/V . a/b,

rfle n — KoNHYECTBO B3SITOTO CTalAAPTIiOro pacTBopa, MA; a/b — oTuometue ofbe-
MOB CTaliIaPTHOTO PAacTBOPa W MCMLITEIBAeMOfl BOALl B MOMCHT OAHHAKOBOTO OKpa-
wusanua B uuaunapax lenepa; V — o6bem uccaeayemoli poas!, B3ATOA AAA onpe-
neneHHs, MJ.

MMpu npumenesun $PIKa:
X = C . 1000/V,

rae C — KOHUEHTPANNS 230Ta UMTPHTOB, ompelesicHiHA no KanuGpooulohd Kpu-
poit, Mr; V — oGbeM HCCacAYyeMOil BoAb, B3ATOR Ha onpeaenelue, MJ.

Pesynbratil onpeAcsciifi OKPYFASIOT A0 COTHIX AoAeH MHAANTPAM-
Ma Ha JHuTp.

HHTPATHI

Onpeneneine no Ipanpsamo u Jlaky. [Tpuruun [lpn noGas-
JeHHH pacTBopa (eHoJa B cepHoOfi KHCJIOTe K HHTpaTaM obpasyercsa mH-
KPHHOBasl KHCJOTa, KOTOpasA mocje NpuGaBieHHsi aMMHAaKa Aaer NMHKpat
aMMOHHs — coeflHHeHHe XeJTOro UBera.

Annapartypa. Ta Xe, yro M B NpeAHAYIIHX ONpPeAENCHHAX:
$OTOIEKTPOKOTOPUMETP, CNEKTPOPOTOMETP ¢ (HONECTOBLIM (CHHHM) cBe-
ToduALTPOM, UHIHHADH ['enepa.

PeaxkTunn. CyabdodeHonoBniit peaktuB. K 1 r uncroro denona
(nepernantoro B Kosa6e Biopua npu rtemmeparype 181°C) mo6asasiot
6,7 MA KOHUEHTPHPOBAHHOM CepHOM KHCAOTH (maoTHocts 1,84) M Harpe-
BaloT B Koabe Man Kunswel BoasHoi GaHeit B TeueHue 6 u. Koaby
3aKpHIBalOT MPOGKOIl CO BCTaBACHHOM B Hee cTeKAAHHOM TPYOKO# AAHHOM
okono 1 M. PeakTHB Xpanat B TeMHOH CKAsAlNKe ¢ NpuUTepiloil MPoSKon
B TEeMHOM MecTe.

Ammuak, 25%-1biii BoaHLlfi pacTBop.
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Pacrrop cepriokucaoro cepebpa. B 1 a ANCTHAANPOBANHON BOAM
pactBopsior 4,4 r Ag;SOy, | Ma pacibopa aksHBancurcy | mr xaopa.

CrangapTHbt pacTBop ndTparta Kaamnsa. B ancruanupopanuoil Bose
pacrBopsaior 0,7216 r nepeKpHCTaNIH30BAHHOTO HHTpaTa Kaiug H oGbewu
pactBopa poponsit no 1 .. Jlaa Kouceppauuu K pactpopy n06aBasiiorT
1 ma xaopodopma. 1 ma pactBopa coaepkut 0,1 Mr a3oTa HHTPATOB.

PaGounit pactsop mnntpara kaana. 50 Ma CTAIAAPTIIOTO pacTBoOpa
BLimapHBaloT Ha Bogsioit Game jocyxa. Tmateanno n OucTpo cmaui-
BaloT 2 Ma cyabdodentonoBoro peakTHba, pacTHpaloT CTCKJISHHON mna-
JIOYKOM [0 MOJNHOrO CMelleHHs H pa3GaBadlor Ao 500 MJ AHCTHAJIHPOBAH-
Hoit Bojofi. 1 Ma pactBopa conepxkut 0,01 Mr asora HHTpaToB.

Kaan6posounas kpusaa. B 100 ma mMepHuie KOnGpl BHOCAT
0,1; 03; 05 0,7, 1; 1,5; 2; 3,5; 6; 10; 15, 20 u 30 ma craHaapTHOro
pacrBopa, yto cootserctByer 0,001; 0,003; 0,005; 0,007; 0,01; 0,015;
0,02; 0,035; 0,06; 0,1; 0,15; 0,2; 0,3 mr asora nurpaTtos, A0GaBJAIOT
2 Ma cyabbhodeHosoBoro peakTHea H TaKoe Ke KOJHYCCTBO pacTBopa
aMMuaka, Kakoe mpuGasasercs k npo6e. O6bem pacTBopa AOBOAAT AH-
CTHJIHPOBAHHON BOMOIl RO MeTKHM, nepemciuusaTt. [lpuroilosacmiitic
TaKUM cnocoGOM OKPAILUCHIHBIC CTalfgapTibie pacTBOPH  MOTYT  COXpa-
HATbCA HECKOJIbKO Heleab Ge3 M3MCIeHHs OKPacK.

Jast mocTpoeHHsi KaauOGpoBOUHOH KPHBOIl H3MepPAIOT ONTHYECKHe
MJIOTHOCTH OKPallleHHBIX pacTtBopoB. C1POAT KpHBble 3aBHCHMOCTH ONTH-
yecKoil MIOTHOCTH OT KOHUEHTPALHH a30Ta HHTPATOB.

Xononpeaneneunsa Ecau uccrenyeman Bosa MytHas Ham oKpa-
WeHNas, ee NpeaBapHTeaLIO OGECHBEUHBAIOT H  OCBETAAOT [HAPATOM
OKHCH aNOMHHHA (2 MJA CycheH3HH IHAPOOKHCI amioMHlHs na 100 ma
ucesenyemoli mpo6er, cM. «HHTPHTLI»).

B 3aBHCHMOCTH OT codepKaHHsi B BOAC HHTPATOB OTGHPAIOT mHMET-
Ko#t or 1 po 10 MJ cToyHOll BOABI ¢ TAKHM pacueToM, uToOn B oGbeMme
B3ATOfl MpOGH KOJHYECTBO a30Ta HHTPaToB Gbijo B npegesax 0,01-—-
0,5 mr. Ilpo6y cTouHoit npodpuibTPOBaHHOIT Boaun Nomelwailor B ¢apdo-
pOBYIO YaWKy HJAH THTeJb BMGCTHMOCTbIO 50 MJ1 M BbINAapHBAIOT Ha BOAS-
Hoit GaHe mocyxa. st ocakaeHHs XJOPHAOB H0GABASIIOT CePHOKHC/IOE
cepe6po B KoJHuecTBe, 3KBHBAJEHTHOM COAEPHKAUIHMCA  XJAOPHAAM
(8 obbeMe naHHoft npoOu). Beinasunit ocamok xaopuma cepeGpa AgCl
OT()HILTPOBLIBAIOT JIHIIL B TOM CJyuae, ecjiH B npoGe COREPIKHTCA MHO-
ro XJIOpHAOB.

B oxnaxieHHYI0 4alWKy HAH THreJb MoMellaloT 1 ma cyabdogeHo-
JIOBOTO PeaKTHBa H CPa3y TIUATeJNbHO PACTHPAIOT CTEKJAsHHON MajoyKoil
J10 MOJIHOTO CMeLICHHA ¢ BeicywleHHbIM ocTaTkoM. doGasasior 5—10 ma
LHCTHATHPOBANHON BOALL H OCTOPOXII0 HPHAMBAIOT TPU NOMELIHBAHHH
6—7 ma 25%-roro pactBopa avMMHMaKa A0 MEAOUIOH peaKUWH, NpH Ha-
JIHYHH HHTPATOB NOABJASeTCH Heatas oKpacka (ocagok AgCl pactso-
paerca B aMmMHake). PactBop mnepelnocsit B MepHYI0 KoaGy BMecTHMO-
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croio 100 Ma, ROBOAAT AMCTHANHPOBANNONR BOAOH A0 METKH 1 cOmep:u-
MO€ KOJIOB! nepemeLiBaor.

OxpaieHnniit pactBop KosiopuMmerphpyior. M3 nafigennoro snaueHus
BLIYHTAIOT ONMTHYECKYIO MJOTHOCTb XOJ0CTON Npobbl (HCTHANHpOBANTIaA
BOMA ¢ PCAKTHBAMAN) H Mo KaAnGpPOBOUHOIN KPHUBOIT HAXOAAT coaepiale
a30Ta HHTPATOB,

P acuer Koanuectso azora mnntpartos (mr/a) pasHo:

X = C . 1000/V,

rae C — KOHUCHTpAWHKS a3oTa HHTPATOB, onpelencinas no KaaHGpPOBOYHON KpH-
po#l, Mr; V — oGbeM Hccnenyemoii BOAbBl, MJ.

[pu noavzopaHuu unanHapamu lenepa
X =n.001.1000/V . alb,

FIC 1 — KOAHYECTBO CTaHAapTIOro PacTBopa, B MA; a/b — oTiioluenie BLICOTLI CTOA-
Ga CTaNAapTHOrO PAacTBOpa H HCALITYeMOfi BOALI B MOMENT OAWHAKOBOIO OKpallH-
BalHf B MUAHHAPAX.

[pu Kouucutpauun azora HHTpaToB A0 10 Mr/n peayabTaThl OKpYT-
JAI0T A0 AECATHX A0JeH MHAAMrpamMMa 1a JuTp, cebiwe 10 Mr/a — no
MHAJHIPAMMOB Ha JHTP.

Onpeneschne ¢ caauwuuaatom hatpua. [IprHuun Onpenenenne
OCHOBAaHO Ha PeaKUHH HHTPATOB C CAJHUUNATOM HATPHA B KOHUEHTPUPO-
BAHHON TPHXNOPYKCYCHOM KHCMOTe ¢ 06pa3oBaHHEM COJIH HHTPOCAJIHUH-
N0BOI KHCAOTLI, OKpallleHHOM B KenTHit uBeT. B mpHCyTCTBHM TpHXJAOP-
YKCYCHOR KHC/NIOTH YCTPausIOTCA Mellaiolllte BAHSNHA  HeyCTOAYHBBIX
OPTaHHUECKHX BELIECTB.

Mewatomwue BansHHUA OnpeaeneHHio MCLIAIOT HHTPHTH B KOH-
ueHTpaunH Buite 2 mr/a. Hx yaansior Beinapusativem 20 ma  npobui
nocyxa Ha BoasHoit Gane ¢ moGaeneHweM 0,05 r cyabdaTa aMMOHHS.
XnopHabl MeWalT ONpefeNeHHI0 B KOHUEHTPAUMH cBbiwe 50 mrla, ux
yAQAAOT cnocoGoM, H3/MOMCHHLIM NMpPH onpeaefeHHn HHTpaToB ¢ deHoa-
auncyabdonosoit kucnortoil. JKeneso meiwaer B KOHUEHTPAUHH  CBhillE
5 Mr/n, ero MOXXHO OTAeNIHTb (a TaKXKe M GOJBIIHHCTBO APYTHX MeTall-
n108) 06paGoTKON CycneHsHell THAPOOKHCH aJMIOMHHHA.

Annmapartypa. ®oTOIeKTPOKONOPHMETD € (hHOJIETOBHIM CBETO-
¢uabTpom. KioBersl ¢ Toauunoii cnost 1—5 cM ian naGop UMAHUAPOB
I'cuepa Bmectumoctbio 100 Ma. Boasmasa Gans.

Peaxtusu. Canuuunar Hatphs, 1%-Huil Boauwii pacrsop (Bcer-
212 CBEXXCNPHIOTOBJICHHBIIT).

Tpuxaopykcychas kucaora. K 240 r CCI;COOH go6Gasasior 25 ma
AHCTH/VTHPOBAHHOI! BOJHI.

Enkuit Hatp, 30%-Huit Boauufi pacteop. B ancruanupopannoi Boge
pacropsitor 30 r NaOH u o6bem nosoast ao 100 ma.

Conanas Kucnota, 5% -Huiit BogHBI pacTBOP.
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CranpapTHbifi pacTBop HHTpaTta Kaaus. B nucruannpoBanHoit poge
pacreopsiiot 0,7216 r mepekpHCTaAIH3OBaHHOIO HHTPaTa Kaaua H o0hey
aosoaat a0 1 a. PactBop KolicepBHPYIOT XJa0podopmom.

PaGounit pactsop. Pa3bapasior 10 ma ctaHmapTHOro pacrsopa AH-
cTHANMpOBaHHON Boaoil 10 100 MJ; MPHMEHAIOT TOJLKO CBEKEMPHroTOB-
aciibiit pactsop, 1 ma pacrBopa cogepxut 0,01 Mr asora HuTpaToB.

Kanu6poBounas xkpusas, B koaGu unomcutaor 0; 2,5 5;
10; 15 ma paGouero pactsopa, 8OBOAAT 10 50 MJ  AHCTHINHPOBAHKOI
Bofoit M 06pabaThiBaloT, KaK OMHCAaHO B XOLe onpeaeseHus. amepsior
ONTHYECKYIO MJOTHOCTb, BBIYHTAIOT 3HAueHHs, MOJyUYCHHble B XOJIOCTOM
OlbiTe ¢ AHCTHANHPOBAHHOMN BOLOM, U CTPOAT rpadHK 3aBHCHMOCTH ONTH-
YeCKOil MNOTHOCTH OT KOHLEHTPALlM{ PacTBOPA.

Xononpeneneuna K [0 ma upobut npuGasasiot eakuii natp
10 wenouHoit peakuuy, | MaA pacrBopa CaNHLKHAATa HaTPHA H BuIMapH-
Baiot B dapodopoBoil vauike focyxa Ha BojsHoil Gane. K ropauemy cyxo-
MY OCTaTKy H06aB/fIiOT 2 MJ TPIUXJAOPYKCYCHOM KHCAOTH TakK, 4TOObl OH
Becb Gblal CMOYEH, H OCTaBJSAIOT CTOATb B TCYCHHC 2—3 MHH Ha BOASIOIN
GaHe.

IMocne oxaaxaeHnss 000aBAAIOT HEMHOro AHCTH/MIMPOBAHNON BOALI
M 5 MJ eqKoro HaTpa, pacTBOp NEPEMEILHBAIOT, NCPENHBAIOT B MEPHYIO
KOGy BMecTHMOCTbI0 50 MJI H A0JHBAIOT AMCTHAJAHPOBAHHON BOAOH 10
MeTKH. Bo3nuKaoulana oKkpacka ycToiluMBa B TeyeHHE HECKOJIbKHX 4YacoB.
H3mepsioT ONTHYECKYIO NJIOTHOCTb, BBOAAT MOMPAaBKY Ha XOJOCTOM OMbIT
H 10 Kanu6POBOYHON KPHBON HAXOAAT CoACpIKaHHe a30Ta HHTPATOB.

Pacuer. Comcpixanne asora HuTpatoB (Mr/a) BLIUHCAAIOT 1O
(popmyane

X = C . 1000/V,
rie C — KOHIeHTpalUHs HHTPATOB, ONpefefeHHass No KanuGpoBodHoil wpHBoil, mr/a;
V — o6beM npolbl, B3ATOA QNS aHaNH3a, M.

PesyabtaTtel okpyrasior B AHanazoHe 0,10—1,00 mo cotbix goaef
MHJANHTDaMMa B JauTpe, B nnanasone 1,0—10,0 no mecaThix poneit MHJ-
JIHTPaMma B JHTpe.

YOCPATDHI

Onpenenenne ¢ moan6natom. [1pununn. B pas6aBaennom pacrso-
pe ¢ocdaron Moan6aaT aMMOHHA pearupyet B KHcaofl cpene ¢ o6paso-
BaHneM Moau6GaenodpochopHoii KHCNOTH, KOTOPass BOCCTaHABJHBAaeTCA
0JIOBOM [0 HHTEHCHBHOTO OKDALIEHIOro KoMMmieKca roay6oro upera,

Mewawoune Bansinga OnpeaedcHuio MewaioT cyabuab u ce-
poBopopof. B nx npucytrctBuu B npoGy n06aBAfIOT TBEP/bLIA nepMmaHra-
HaT KaJHs, BCTPAXHBAIOT B TeuenHe |—2 Mull, pacTBOpP A0JKEH OCTATbCs
PO30BLIM.

Annmapatypa POTONCKTPOKONOPHMETD ¢ KpacHuiM CBETOQHALT-
poM, unannapu Cenepa.
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Boccranosaenue or080M.

Peakrtupe. Cranpapteiii pactBop (OCHOPHOKHCAOro KaJgus.
B auctunauposauHoit Bose pacraopsior 07165 r KH,PO,, mnpempapu-
Tenblio BhICYWIGHHOTO B TeveHHe 2 4 mpu 105°C, u nmoBoasAr obbeM
pactBopa no 1 a; npubapasor 2 Ma xaopodpopma. B 1 Ma pactBopa
copepxutca 0,5 mr PO

Pabounit pacrsop KH;POs noayuaior n3 ocHoBHOro pasbabiennem
Toutio B 10 pa3s; B 1 ma conepxurcsa 0,05 mr POS-.

Cumecs 100 ma 10%-Horo BOAHOrO pacTBopa MOAHGACHOBOKHCHOFO
ammonns ¢ 300 ma 50%-noit (no oGbeMy) cepHOM KHCJOTHI.

Pactbop onosa. 0,05 r npeapapuTe/bHO U3MEJNbLUEHHOTO MeTaJlAKH-
4ecKOro 0N0Ba pacTBOPSIOT B NMpoGupke B 1 MA  KOHIEHTPHPOBaHHOM
COJITHON KHCAOTHl € ABYMs1 KamiassmH 4%-HOro BOZHOro pacTBopa Mef-
HOro Kymopoca M HArpeBailoT Ha BofstHO# Galie, mocje yero pa3baBasiof
Boaoit Ao 5 Mu. TIpH3HAKOM OKOHYAHHA peaKUHH CJAYKHT HCUe3HOBEHHe
YepHbIX YacTHUEK B pacTBope.

PacTBop 0J10Ba LOJKeH OHITH CBexenpHrotoBieHHuM. IToabsoBaHne
MpofaXKHBIM NMPenapaToM JABYXJAOPHCTOrO ©J/10Ba He peKoMeHAyercH
BCJ/ICACTBHE CHJABHOIO 3arps3HEHHS €ro YeTHpeXBANEHTHHIM OJIOBOM.

XomgonpeaencHusa B mepHyio KoaGy BmectHmocTbio 100 ma,
HaMoJIOBHHY HaMOJHEHHYIO AHCTHAJHPOBAHHON BOXOM, BAHBAIOT HECKOJIb-
KO MHJAHIHTPOB MCCNeAYeMOfi MHAKOCTH (OTCTORHHO!), npubaBasioT NpH
B30aaTbIBAIHMA 2 MA MOJIHG1EHOBOKHCJIOTO aMMOHHSA, 4 Kanau cBeKenpH-
FOTOBJIEHHOrO PacTBOpa 0JIOB3, ROBOAAT 00beM A0 METKH ¥ KoJopHMeT-
PHDYIOT.

Kaanb6poBouHasn KpuBas B MepHYyio Konby BMeCTHMOCTHIO
100 ma BHocaT 1, 2, 3, ..., 20 Ma pabouero CTaHAAapPTHOro pacTBopa, Ko-
Topuie coorsercrpytor 0,05; 0,10; 0,15; ..; 1 mr POB~, noGasasior
okono 50 ma Guaucrnaaata. Jlanee BegyTt ompefesneHHe KaK ONHCaHO
Buiwe, ITo mosyueHHbIM pe3y/ibTataM CTPOAT KaJHGPOBOYHYIO KPHBYIO.

P acuer. Konnvecrso ¢ocparos (mr/a) PO~ papuo:

X = C .+ 1000/V,

rae V —o6ueM uceaenyemofl Boawt, Ma; C — koluenrpauns docdartos, onpeaeseH-
Has no KaauGpoBoUUoN Kpupoii, Mr/a.

PesyabTathl OKpPYrfIOT A0 AeCATHIX AOJel MHJIJMIpaMMa.

Boccranosaenue ackopGunosoi Kucaoroil.

Pecaktupu. CepHas knciaora. 140 ma kouucntpuposanioii H2SO4
cMewnsaior ¢ 900 MA KUCTHAAUPOBAHHON BOASL.

Mouan6aar ammonusn. B 100 Ma AHCTHANMPOBaHHON BOALI PAacTBO:
paior 3 r (NH4)gM0;O2-4HO u xpausar B 6yThinKe H3 MOJH3ITHJEHA.

AckopGuHoBasi kucjota. B 100 M AHCTHAIHPOBAHHON BOALI PacTBO-
paoT 2,16 r ackopGHHOBOM KHCHOTH, PACTBOP XPaHsT B XOJNOAHNbHHKE
npy {=2—3°C, yerofiuup B Teuciue TPCX HEALID.
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Antnmonuntaptpat Kanus. B 500 ma aucteanupoBannoli Boaw pact-
popsitor 0,34 r aHTHMOHHATAPTPATA KajHA.

Cmewanupifi peakrus. Cmewmusalor 125 mMa pactBopa pa3GaBieHHON
cepHoit KHcaoTe ¢ 50 Ma pactBopa moanGaata aMMoHHs, 50 Ma pacTBo-
pa ackopGHHOBOIT KHCJAOTII H 25 MJ pacTBOpa aHTHMOIHATApPTpaTa Ka-
Jaus. PeakTuB roTOBAT HENOCPEACTBEHHO Nepej HCAOML3OBALHEM.

Crangapthuiit pactBop docdopnokicaoro kaansa. B puernaanponail-
Hoit Bose pacrBopsior 0,7165 r KH,PO,, npeapapurcabio BHCyLIEHHOrO
B TeyeHue 2 y npu 105° C, aoGasasior 2 mn xaopopopma. Ob6uem aoso-
aaT o 1 a. B | ma pactopa conepxutea 0,5 mr POS-.

Pa6ounit pacrsop. Pas6asasior 10 mMa cranpaptioro pacrtsopa AH-
CTHANHpOBaHHOR Boxoit xo 1 s. B 1 Ma pactBopa comepxkutes 0,001 mr
PO43'.

Kaau6GpoBouHas KpuBas B mepHble KoaG:i BMECTHMOCTbIO
50 ma sHocar 0; 1; 2,5; 5 ma u 7. a. paGoyero pacTBopa ¥ o6vem aoBO-
IAT A0 METKH AHCTHAIMPOBaHHON Bopoil. PacrBop o6pa6arhiBaloT Kak
onucaho Bhilte, M3MepsioT ONTHYeCKYIO NMNOTHOCTb H CTPOAT rpadHk 3a-
BHCHMOCTH ONTHYECKOfl NJAOTHOCTH OT KOHLUEHTpauuH HoHOB ¢ocdopHoi
KHCJIOTBI.

Xononpepenenua K 50 mn npobur, npodunstporantoft uepes
NNOTHEIT 6e330AbHbIN (GHIBTP (CHHAA JCHTA), HIH K MeHblieMy o6bemy,
RoBedeHoMy a0 50 MJA OHCTHANMPOBaHHOH BOZOil, A06aBasioT 5 MJA
CMeLIaHHOro peakTHBa H nepeMcuinBaioT. Jlo HcreueHHn 15 MuH h3me-
PAIOT ONTHYECKYIO TINOTHOCTD.

Pacuer. Copepxanne pactBopeHHBIX iteopraiueckux dochaton
(mr/n) (PO¢#-) onpeaeasitor no dopmyac

X = C . 1000/V,
rae C — KoHuenrpauus dochartos, onpeaenennas no Kaau6posouHoRt kpusolt, Mr/a;
V — of6bem npoGbl, B3ATOA ANA aHaAn3a, MA.

B nmanaszone KoHuenTpaumii 10 1 Mr/n pesyabTaTthl OKpPYrasiior RO
COTHIX [OJefl MHAJMHrPaMMa Ha JHTP, cBbile | Mr/a — KO AeCATHX A0-
Jaefi MHAJIHTpaMMa Ha JIHTP.

OBUIHA ®OCPOP

Mpununn [log obwmum docdopom noHumalor Bee BHAH docda-
TOB, COlepXalllHXcA B BOAS, — PacTBOPHMble H HepacTBOPHMLIE, Heopra-
HHYyecKHe H opraHudeckue. [locne MHHepanH3alUMH B NPHCYTCTBHH OKHCH
MmarHua onpegensor obutnit pochop ocaxknenuem B Buae docoopMoant-
Aata.

Anmapartypa. IlnatnHosas yamwka, MydenbHas neub, CYWHABHBI
wkad, papdoposuiii THre b ANA GHALTPOBAHHS.

PeakTussb. OkHCh MarHui.

Consinas KHC/IOT2, KOHUGHTPHPOBaHHasI.

Monu6aar ammonus, 2,5%-uuil pacreop.
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Hurpat ammonus, 25%-uui#t pactsop.

Asotnan Kneaota, pasGasnennas (1 :2).

PacTop 445 NPOMbIBaHHs! (a30THA® KHCIOTA W HHTPAT aMMOHHA):
Pacteopsior 50 r NHNO; B aucrnaanposanoit soje, go6asasior 40 ma
pasfapJiicninoil azoruoit Kucaotu H obuvem AoBOAAT jio | o

Ammuak, 10%-1ubiét pacTBop.

I'ekcaunanodeppat kanus, 5%-Hbiit BOAHLIT pacTBOp.

Xon onpepnencnua  Ormepeniioe KOJHYECTBO CTOMHON BOALI
100—200 M4 BbIMapuBaloT 40CyXa B MJAATHHOBO!M vauike n a00aBASOT
[—2 r TBepaoii oxkHcH MarHHa. Cyxo#f OCTAaTOK CYW!aT M NPOKaJHBAIOT
B neyn npu 700° C B Teuenne 30 muu. Ilocne oxaaxaeHus ocratok o6pa-
6aTLIBAIOT COASIHOM KHCJOTOM M XKHAKOCTH HEPACTBOPHBIUNMCA OCTATKOM
nepeHocsT B crakaH. CofepKUMoOe CTaKaHa KHNATAT, GUuabTpyIoT, GUALTP
MPOMBIBAIOT AHCTHJIHPOBaHHON BOZoN H o6beM ¢GHAbTPaTa AOBOANT HO
50 ma.

B crakan no6asasutot 15 Ma pacTBopa HHTpaTa aMMoHHMs H 10 Ma
pa3baBJieHHOM a30THON KUCJOTHL.

CMech HarpeBaloT A0 KuneHua. OgHOBPeMEHHO NOBOAAT [0 KHIMe-
Hua u 60 ma pactBopa MosnGpata, 3ateM 3TOT pacTBOp npuGaBASIOT
K npoGe mpH NOCTOAHHOM nepememuBaHuu, Yepes 15 MuH, IKHAKOCTb
NeKaHTHPYIOT, (DHJABLTPYIOT uepe3 CTCKARHHbIN OHALTPYIOUN)) THreab.
K ocanky B crakaHe po6asasior 50 mu ropsauero pactBopa AJsi NPOMLI-
BaHHA H 0onATb GHABTPYIOT 4Yepe3 TOT xe THreab, OcrasBwniics
ocalok B crakaie pactBopsior B 10 Ma pasbaBieltHOro pacTBopa
aMMuaka, ao6apasior 20 Ma pactBopa HHTpaTa aMmoHus, 30 ma gHcTHA-
JupoBaHiofi Boawl, | MJ pacTBopa Moan6aaTa M CMecb HarpeBalT 0
kunenus. [IpH HenpepbiBHOM nepeMenINBaHHHM AOGABAAIOT MO KanaaM
20 ma ropsiueit azotnoft kucaorhl. Uepes 10 MHH ocafok oTdHILTPOBHI-
BAIOT uepe3 TOT XKe THUrelb M NMPOMBIBAIOT PACTBOPOM AJisSi NPOMBIBaHHA
00 Tex mop, noka QUALTPAT He MepecTaHeT OKPAWIMBATLCA TFeKCaUHMaHOo-
¢deppatom B Gypuit user. Ocafok BBICYWHBAIOT B CYWIMLHOM wWKady
npu 160—180° C u psBemusator B Buae (NH,);PO,-12M00s;.

Pacuer. Conepxanne obuero ¢ocpopa (X, mr/a) BuuHCaseM
no dbopmyue:

X = m + 0,0505 « 1000/V = m . 50,5/V,
rae m— macca (NH,)PO, 12 M0O;, Mr; V — o6bveM npo6w, B3sTON AAR aladH-
3a, Ma; 0,0505 — kosddunnent nepecuera (NH();PO,- 12 MoO;.

Pesynbratht OKPYrafioT A0 ASCATHX A0J€fi MBJLIHIPAMMA.

A30T OBIHA (N0 KbEJbLRAJIO)

Mpununn Tlpu oTcyTcTBHH B BOAEe HHTPATOB W HHTPHTOB Opra-
HHYECKHE BeIUEeCTBA Pa3faraloT HarpeBalHeM ¢ KOHUeHTPHPOBaHHOM cep-
HOft KuchoTofi mpH noGaBneHMH B KayecTBe KaTajM3aTopa CepHOKHCAON
Me[H, CEPHOKHC/OTO KalHA HAH cefeHa AAf NOBHILEHHA TeMnepatypH
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Puc. 9. Konbbl Kbenbgans
C BTY/IKOM

Puc. 10. Annapat Kbenbgans »

peakumMun. B TakuMx ycnoBusx BeCb a30T MepexoauT B aMMOHWIHbIE COMW.

AnnapaTtypa. Kon6a Kbenbgana c BTynkoi (puc. 9), annapart
Kbenbpgansa gns oTroHkuM (puc. 10).

PeaKTuBbl. CepHasa kucnota (NnoTHOCTb 1,84) XMMUYECKM UU-
cTasl, He cojepXalWwaa OKWCIO0B asoTa.

Eaknii HaTtp, 33%-Hbli BOAHbLIW pacTBOp.

CepHaa kwucnota, 0,0714 H. pacTtBop. B anctunnuposaHHyw BOAY
po6asnsawT 2 Mn H.SO. (nnoTHocTb 1,84 r/cm3), obbem pgoBoaAaT Ao 1 n
M ycTaHaB/NMBAWT HOPMasibHOCTb KucnoTbl no 0,0714 H. pactBopy NaOH.

Eaknii Hatp, 0,0714 H. pacTBop. CBeXenpoKWMNAYEeHHOW ANCTUNNNPO-
BaHHOW BoAoW pa3basnAwT 4,5 MN KOHUeHTpupoBaHHoOro pacrsopa NaOH
A0 1 N1 » TUTP ycTaHaBAMBalT Mo sHTapHoli kwucnote; 1 mn 0,0714 H.
pactsopa NaOH cooTBeTcTByeT 1 mr asoTa.

CepHoKkMcnas MeAb W CEPHOKWUCAbIA Kanuii, KpucTanaumuyeckue.

MeTnnpoT, HacbllWeHHbIR cnupToBoi pactBop (0,2 r B 100 mMAn atm-
NnoBOro cnupTra).

Cynbat xenesa.

Mem3sa.

AvictunnuposaHHaa 6e3ammuavHas Boja.

CeneH, KpUCTan/INYeCcKnii.

Xop onpepgeneHunsa. 100—300 mn cToYHOW BoAbl (B 3aBUCMMO-
CTM 0T Ko/M4yecTBa asoTa) nomewawT B Konby Kbenbgana, npubaensawT
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10 MJ KOHUCHTPHPOBAHHO CepHOil KHCJOTH, okodo 0,5 r cyiabdara
mean uan 0,1 ¢ cesena, 0,5r cyabdaTta Kaaus, Kycodek nemMsHl H KHOATAT
coflepKuMoe Koalpi [of TArofl A0 MOAHOTO YAANeHWs BOALI; 3aTeéM KOJ-
6y 3aKpeIBAalOT BTYJKOH H NpPOMONKAIOT KHAsYeHWe MO TeX Nop, MoKa
pacTBop B Koale HC CTaHET COBCeM MpPO3PauHLIM H CJerka 3e1eHOBa-
TOTO OTTEHKa.

Tocae ciKUranua H OXJaXKAeHHA COdepkKHMOe Koa6e pasbaBnsioT
popoit (150—200 ma) u nepeHocAT B KoaGy aas oTroHKH. K JXKHAKOCTH
A0GaBJAIOT ICCKOMBKO KYCOYKOB MPOKAJICHIION meMsul.

MoaroToBasioT NpHCMHYIO K0AGY, B KoTtopyio nomemaior 10—20 ma
0,0714 n. pacTBOpa CCpHOM KHCIOTII H [06aBASIOT HECKOAbKO Kamenb
pactBopa McTHJpoTa. KoHel TpyGKu ¢ 11apHKOM, NMPHCOCAHHCHHBI K XO-
JIOAUILHUKY, ONYCKAlT B NPHEMHYIO KOJOY ¢ PacTBOPOM THTPOBAHHOI
kucaotel. ToJbKO mocse 3TOro B KOGy AJs OTroHa mpHansaior 60 Ma
33%-noro BogHoro pacrBopa NaOH. llleaoub JAbIOT no CreHKe OueHb
OCTOPOXKHO, K06y ObLICTPO 3aKpbIBalOT Pe3HHOBON mpoOKoil ¢ HacaAKofi,
MPHCOSAHIENNON K XOMOAHIBHHKY ¢ MpHCMHHKOM. ColepiHMoe KOAGHI
OCTOPOXIIO MepeMCLINBRIOT H HoBoAAT Ao Kumenusd. Kunmarar 45—
60 mul, moka nepBoHauadbHbil 06beM KHAKOCTH B KoaGe ymelblunres
no fs.

ITo oxonuanun OTrONKH COACPKHMOC TPHEMIIOI KOAGH THTPYIOT pa-
CTBOPOM ILleJIOuH 10 H3Meliellisd Kpactoli OKPacKH Ha OpainKEBO-KeATYIo.

Ipu onpeacsieHnn a3oTa NPOBOAAT KOHTPOAbHblE ONLITHI, BENHYHHY
a30Ta, HaliIeHHOro B KOHTPOJBHOM OMbITE, BHIYHTAIOT H3 OCHOBHOTO OMpe-
AeJIEHHs.

Pacuer O6wnit asor (mMr/a):

X = (aKy — bKy) 1000/V,

rae a — o6bem 0,0714 1. 11,504, BBesentoft B npueMHHK, Ma; K; — nonpaBoyHwuifl
kospduunent aaa 0,0714 u. H,SO,; b — o6bem 0,0714 u. NaOH, H3pacxogoBanHo#t
Ha o6paTHoe THTpoBaHue, MA; K; — nonpaBounslft Ko3dduuuwent gas 0,0714 u.
NaOH; V — oGbem npoGbi, M.

PeayabTaTsl OKPYIASIOT A0 AECATHX AOJNEH MHJIMIPaMMma Ha JIHTP.

Ecnu B aHa/M3HPYeMOfi CTOUHOM BOAE COAEPAATC HHTPATH H HUT-
pute, To K npobe BoAw, nomelleHHolt B konby Kbeabaans, pobasasior
pactBop cyabdata enesa (FeSO,-7H:0) B Takom ofbeme, utobnl na
1 Mr a3oTa HATPATOB M HHTPHTOB npHXonuaochb 8C mr 3Toil coan. Hanee
K BoC NPHGABJSIOT CepHYIO KHCJOTY H APYFHe PEaKTHBH H NMPOAOJIKAIOT
onpenencHHe, Kak onucano Bbile. B cHAbHOKHCHOf cpejle cyabdar xene-
3a pearupyer ¢ HHTPaTaMH M HHTPUTaMH, B pesyJibTaTe uero o6pasyiorcs
OKHCJIB! a30Ta, KOTOpble YJCTY4YHBAIOTCS.
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MHKPOONPEAENEHHE A30TA (MHKPOKBEJILRAJID)

OnpepesieHne a30Ta MOXHO 3HAYHTENbHO YCKOPHTb, €CJH OTFOHATH
He Becb 06beM 030JeHHON NMpoGH, a TO/MBLKO yacTh ero, Jas atoro o3o-
JIeHHYI0 Npo6y CTOUHOM BOABI MepeHOCAT B KOJAGOUKY BMECTHMOCTHIO
100 man u Gepyr Ha ompenenenHe 10 mi. OTroHKy BeayT B CnellHajbHOM
annaparype, ofificaHHoi Ha cT1p. 164.

NMEPMAHTAHATHAAl OKHCJAAEMOCTD

Mpurnun Beauynna OKHC/ASCMOCTH BOALI XapaKTEPH3YeT cojep-
JKaHHe B HCH JICTKOOKHCJSAIOUIHX BCULECTB: oprany4yeckux H 1ICKOTOPBIX
neopraiinueckux coeaunenuit. KoanuectBo kucaopoma (Mr/a), sKBHBa-
JIENTHIOE PACXOLY OKHCAUTENS, XapaKTCPH3YCT BeJHUKNY OKHCJISAEMOCTH.
Ecau YCTpaHHTb BJAHAITHC MeLUAalOUHX IICOPTANHUCCKHX anMeCel"l (SQKHC'
HOro JKesie3a, HHUTPHTOB, CEPOBOAOPOAA), TO pe3yJbTaThl ONpele’eHHs
OKHCJISIEMOCTH Nal0T KOCBEHHOe NpeicTaBjieHHe O COAEPKAHHH B BOAE
OpraHHYecKHX BeIEeCTB.

a) OnpenecneHuc B KHCJOH cpefe.

OKHCasfieMOCTh B KHCJIOH cpele MOXHO onpeieaHTh B BOAe MPH co-
ACpIKaHUH XJaopHaoB He Gonee 300 mr/, B NPOTHBHOM caydyae OKHcae-
HHe BenyT B liejouHoit cpefe. Pacxoa KHcnoposa Ha apyrde HeoprawH-
yecKHe BoccTaHoBHTenH caeayloutnit: Ha 1 mr HeS pacxomyerca 0,47 mr
KHenopoaa, Ha 1 mr NO.?- pacxopyercs 0,35 mr kucaopoaa, va 1 mr
Fe?+ pacxoayercs 0,14 mr kucaopona.

TTpaxTHYeCKH mompaBkKy Ha noTpeGJeHHe KHCAOPOAa STHMH BOCCTa-
HOBH[€NAMH MOXHO YCTaHOBHTb NpeABapHTEJbHHM THTPOBaHHEM HCCJe-
AyeMoit BOAbl PacTBOPOM MepMaHraHata B KHC/IOH cpese Ha Xxonoay.
Ecnu  cogepXXaHHe KaXJIOro H3 YKa3aHHHX MHHIDEJHEHTOB MeHee
0,1 Mr/n, TO UMH MOXHO mpeHe6peyb.

Annapatypa. Onpegeneitie BeAyT B MJIOCKOAOHHOR KoJaGe oObe-
moM 250 ma. KoaGbl Heo6xoanMo obpaboraThb nepMaHraHaToM Kanus
H ynoTpeG/ATh TOJNbKO AJisl ONpeae]eHHA OKHCAseMocTH. s mpenoTspa-
WeHHust pa3bpbLI3rHBaHAS COAEPIKHMOTO BO BpeMsl KHISYEHHsl NAOCKOAOH-
HHe KonGu 3aKpuiBaloT BTYJKamMu Kbeabgajss WIH CTEKAAHHBEIMH BOPOH-
KaMH (OTPOCTKOM BHYTPb KoAGHl).

PeakruBu. Cepnasn kucaora (1:3). K tpem obbeMam amcrua-
JNHPOBaHHOI BOAL! N0GABAAIOT OAUH O6bEM XHMHYECKH YHCTON CepHOM
KHcnoth (naotHocTh 1,84). Jlna oKucneHHs BoccraHoBHTesell, MOryLIinx
GHTb B KHCJOTE, K ropsfiuyeMy pacTBOpPy CepHOl KHCJAOTH A06aBasioT
PacTBOp nMepMaHraHata KaJiHsi [0 TeX MOp, NoKa He MOABHTCA He Hcye-
3aiomias B TeYeHHEe HECKOJIbKHX MHHYT OKpacKa.

[epmanranar kanua, 0,1 H. pactBop. B 1 & 6uancruansra pacrso-
pator 3,16 r KMnO, 1 craBiT B TeMHOe MeCTO /sl OTCTAHBAHHS,
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Tepmanranar xaams, 0,01 H. pacTtBop, TroToBAT pasbapacHHeM
B 10 pas 0,1 n. pacrBopa; 1 ma storo pactBopa cootBercrayer 0,08 mr
KHcaopona B Kucioft n 0,048 Mr kucnopona B llenoyHoft cpene.

IllaBeneBasa kuciaora CoH,04-2H,0, 0,1 u. pactBop. IlllaBenenyi
KHCJIOTY NpeaBapHTeNbHO MepeKPHCTANMH3YIOT, BJary OT  KPHCTaJIoB
OTACNAIOT Ha BopoHke DBloxiepa ¢ 6yMaXXHbiM (HUAbTPOM, KpHCTaAAbl
LI3aBeJIeBOH KHCJOTH MNPOCYIIHBAIOT MEXKAY JHCTaMH  (UALTPOBAJBHOMN
6yMary M OCTaBJsIOT Ha BO3ZyXe B TeYeHHe HeCKOJbKHX yacoB (10--
12). 3atem 6epyr naBecky 6,3024 r C;H.04-2H,0, pacropsior B an-
CTHANHPOBaHHON Boge, no6asasior 50 ma H,SO, pas6assaennoir, 1:3,
H poBoAsT of6beM AHCTHANIMpOBaHHOA Bogoit Ao 1 4. [Tosywawot TouHo
0,1 H. pacTBop. DTOT PAacTBOp MOKHO FOTOBHTb H3 (hHKCaHaaa, ¢ 10o6aB-
nenneM 50 ma H;SO,, pasbasnenuoit 1 : 3.

Il{aBeneByio kucaoty, 0,01 H. pactsop, roroaT u3 0,1 u. Tounbim
pas6asaensem B 10 pas B MepHOit mocyxe.

Xon onpeneneund Onpelencuiue NPOH3BOANT B HEOUHIICHHOI
CTOYHOM, OTCTOGRHOMN, GHOJNOrHUECKH OYHINEeHHON, HOOYMILEHHON M TNpH-
ponHoli (HaTypaabHoil) Boge.

Ha onpepencuue Gepyr or 5 no 70 mMa uccaegyemofi npobui ¥ pas-
6apnsiior GuaucTHanaToM a0 100 ma. KosnyecTBo crouHofi Bombl GepyT
C TakHuM pacyeToM, YTo6n mocte 10 MHH KHNAYeHHs npoGa coxpaHH.Ia
OTHETANBYIO (HOJETOBYIO OKpacKy. B nnockoaounyio xon6y BMeCTHMO-
crbio 250 Mo no6asasior 5 ma HySO, 1:3. B Takom cocrosuun npoGy
MOXHO OCTaBHTb Ha CYTKH H NPOROMKHTL OlpeleleHHe Ha CAeAYIOUHMA
ZeHb,

K npo6e poGasasior 10 ma 0,01 . KMnO, u Kunatat B Tedenue
10 Mun (no necounbiM yacam). Hayano KHnfueHHst OTMEYalOT MO NepBLIM
KPYNHBIM My3bIPbKaM BO3AYXA, MOANHMAIOUIHMCS €O AHA MJOCKOAOHHOI
Koa6ul. [Tocne 10 MMH KHOAYEHUdA, eC/IH COAEPKHMOE [JMOCKOAOHHOA
KONGLI HMeeT SICHO BHIPaKeHHYI0 MaJHHOBO-QHONETOBYIO OKPAcKy, Cpasy
Ke mobGasasior 10 ma 0,01 . pacrBopa 1aBeneBofi KHC/IOTH. B MoMmeHT
RoGaBnieHUA LIABeseBOil KHCAOTH KOHUHK [IHMETKH MOKPHIBACTCA mapamu
BOJb; MOSTOMY ICPER OuePeNHBIM NMOTPYXKeHHeM B pacTBOp LaBeJeBoil
KHCJIOTHl KOHYNK MHIETKH Heo0XoAHMo BbiTepeTb (PHALTPOBAJBHOIN Gyma-
rofl, B MPOTHBHOM cAydYae KOHUCHTPAUHS PACTBOPA lIaBeACBON KHUCAOTHI
H3MEHHTCA.

IMTocne noGaBneHus maBeseBofi KHCJAOTH MNpo6y OTTHTPOBHBAIOT
pactBopom nepmanranara 0,01 u. o nospaenus caa6o-po3oBoro OKpa-
LIMBaHHA.

OnHOBpPEMEHHO ONpeAeNsIiOT YKa3aHHBIM  CMOCOGOM  OKHCJAACMOCTD
100 ma npumennBlIerocs aAs pasbasaenna GHAHCTHANATA.

Tocne okonualHst THTPOBAHHs B elle TOpAYYI0 BORY A06aBAAIOT
10 M 0,01 H. pacTBopa waseneBoii KicaoThl H THTPYloT 0,01 H. pacrso-
poM mepmanraiara Aas onpejefeHHs THTPA NepMaHraHara.
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Ecan B npo6ax npu KHNAYEHHH HCYe3na OTYeTAMBAA  (pHONETOBAR
OKpacKa, TO ONpCAECHHE MOBTOPAIOT, B3AB MeIILIICC KOJHYCCTBO BOALL.
Ha TuTpoBanHe A0NKHO PacxomoBaTbhCsi OKOJO 5 MJ NepMaHraHaTa.

Pacuer

X = 0,08 . 10 (@ — b) . 1000/(cV) = 800 (a — b)/(cV),

rie @ — o6keM pacTeOpa nepMmalirattaTa, nMolleAllerg wa TUTPOBaHHe H3GLITKA lua-
BeJicBOlt KHCAOTH! B HCcacAyeMoit npoGe; ma; & — o0LeM RepMaHTaHaTa, nowex-
liero Ha THTpOBaHHe B KOINTDOJLHOM onbite, MJ; ¢ — o6beM pacTBOpa nepMaHra-
HaTa, nowejgwero na TATpoBaHue 10 mMa 0,01 H, pacTBopa uiapeneBoft KHCAOTHI, MJ;
V — o6beM uccaeayemofi npoGol, Ma; 0,08 — KOJMHYECTBO KHCAOPOAA, COOTBETCTBY-
owee 1 ma 0,01 . pacTBopa nepmanratiata, Mr.,

Pesyavtathl okpyrasior fo 0,1 Mr/a npu 3nayeHUsiXx OKHCASEMOCTH

Ao 10 Mr/n v 00 UeAbIX MHAJMIPAMMOB Ha JAHTP NPH 3HayeHHax ot 10
no 100 mr/a.

BHXPOMATHASl OKHCJIAEMOCTbD (XNK)

[Tpunuun Buxpomar Kajua npH KHNsAYeHHH B CePHOKHC/ION cpe-
e OKHcasieT GOJILUIMHCTBO OpraHHYeCKHX BelleCTB H HEKOTOpble MHHe-
pasiblbie BeuiecTBa, MPUCYTCTBYIOMHEe B CcTOunOf pome. Jlis mMONHOTHE
OKHC/IeHHs OpraHHuecKHX BelecTB foGasasior cynabdar cepe6pa. Hesna-
YyHTeJbHOE YHCNO coegnHeHHH (6eH304, TONYON H ApYyrHe apoMaTHYEeCKHe
YreBOAOPOALI, a TaKXe NMUPHAHH) COBCeM He OKHCAAIOTCH AaXe B NpH-
CYTCTBHM KaTasausatopa. Ecau XoTAT monyunTb npeAcTaBieHHe o coaep-
XaHHH COGCTBEHHO OpPraHHYECKHX BEUleCTB, TO M3 BeJHUHHLl obulefl OKHC-
A151eMOCTH BBIYHTAIOT KOJIHYECTBO KHCJIOPOAA, pacXoAyeMOro Ha HHTPHTH,
Cyab(pHuab, ABYXBAJICHTHOE YKENe30.

Mewawwue BaugHuga OnpegeneHnio mMewalor Xaopuabl. Has
TOro 4t1o6bl HCKJIOUHTL BJIHAHHE XJIOPHIOB, BBOAAT cCyJbdaTt cepebpa
B KOJIHYECTBE, JOCTATOYHOM AJ5i CBA3LIBAHHA XJOPHLOB, KOTOPHIA CAYMHT
OJHOBPEeMEHHO H KaTaJjH3aTOPOM.

Annapartypa. [IpuGop ana onpepenennsn XIIK, cocrosmuit n3
0o6paTHOro WAPHKOBOTrO XOJOAHJABHHKA H KOHHYECKOH KOJAGLI BMECTHMO-
ctbio 200—250 Ma, coeauHeHubix Ha waundax (puc. 11); necuanasa Gaus.

Peak1uBb. CepHas KucaoTa, nuoTHocTb 1,84 rf/em3.

Cyabdart cepebpa, KpHCTAMIHYECKHIT,

NMpumevanne Tlpu orcyrcteun cyabpata cepeGpa ero Mowio npnro-
TOBHTL H3 a30THOKHCNOTO CAeAYIOUWHM MeTofAoM: K pactBopy 34,2 r AgNO; B 20 Ma
ropayefi soasl AoGapasrot npoduabTpoBaniLIl ropsunit pactoop [13,2 £ (NH,).S0,
B 20 Ma Bonw]. Boigenausiiuiics npu oxJaXAenHH KPHCTaNAHYeCKHII ocafoK cepe-
6pa OTOHALTPOBLIBAIOT Yepe3 OyMaxkiibii duabTp Ha BopoHke Bioxuepa, npomut-
BaloT Xodaoaiof BUCTHAAHPoBaHHOR poaofi Ao moaHoOro yaaneHHsa caenop a3ora H
cyuwar cwavyana Ha Bo3myXe, a 3aTeM B IKCHKATOpE, MPHKPLIB CBepXy ¢HALTPO-
Banbliofi 6yMarofl, B TeMHOM MecTe,

Buxpomat kanua KoCrO;, 0,25 u. Boaustit pacrsop. B aucruannpo-
BaHHOi1 Boae pactBopsiorT 12,259 r GuxpoMarta Kaaus, npeaBapHTeNbHO

47



BbICYLLIEHHOrO B TeuYeHue 2 4 npu
Temnepatype 105°C, wu pacTtBop
pas6asnsoT 40 1 .

Conb Mopa, 0,25 H. BoaHbIli pa-
CTBOp Cynb(aTa >kernesa 1 aMMOHWS,
B AUCTW/IMPOBAHHOM BOAe PacTBO-
pstor 98 r Fe(NH4 (S04)2'6H20,
[,06aBNAI0T 20 M KOHLEHTPMPOBaH-
HOM CepHOM KWCMOTbl W MOCne OX-
NaXKAeHWs  pa3baBnaloT  AUCTUIN-
poBaHHO/ Bogoin Ao 1 n. Tutp pac-
TBOpa YCTaHaB/MBaOT MO TUTPOBAH-
HOMy pacTBOpy Omxpomara Kaaus.
Mpn XMK < 200 Mr/n nonb3yroTcs
pactBopamu  6uxpoMarta Kaims W
conm Mopa KOHUeHTpaumeid 01 H.

®eppovH, nHAvKatop. B 6ugu-
cTunnate  pacteopsatoT 1485 r
1,10-eviaHtpormHa - 0,695 r
FeS04*7H2D wn obbem AoBOAST A0
100 m#.

tf-heHmNaHTpaHMNOBas KUCNOTA,
nHavkarop. PactsopsioT 0,25 r pe-
aktvBa B 12 mMa 01 M. BOAHOroO
pactBopa NaOH u pa36aBnsitoT AMCTUIMPOBaHHOM BOfoi Ao 250 mn.

Xog onpegenenus. OnpedeneHne NpoBOAAT B HaTypabHON
Boge. CWbHO 3arpsisHeHHY0 BOAY pa3baBnstoT nepef, onpegeneHnem Tax,
yTobbl Ha OKWC/MEHME pacxofoBasiocb He Gonee 50% [fo6asnsiemoro 6u-
Xpomata. OT6MparoT 20 M MPO6bI U MOMELLAOT B KPYI/IOAOHHYHO KOnoy
annapara. fo6asnaot 10 mn 0,25 H. BOAHOrO pactBopa OGuxpomara
Kanus K207, 0,4 1 cynbhata cepebpa Ag2S04 (KpUCTaIIMYECKOrO),
CTEK/IAHHbIE LUAPWMKM WA KYCOUKM Mem3bl. CMech NepemeLLvBatoT U 0CTo-
poXHO npunvBatoT 30 MA KOHLEHTPUPOBAHHOM CEpHOM KMcnotel H2S04
(kannu fobaBNseMbIX PeaKTMBOB He AOMKHbI MOMajaTb Ha LWMdbl an-
napara), BCTaBNAOT B KONOY MPULLAMGIOBAHHBIA OBPATHBIA XOMOAMIBHUK
M KUNATAT 2 4 Ha necyaHoi 6aHe. Mocne OKOHYaHUS KWMAYeHWst U OCTbl-
BaHVA CMECU OTCOEAVHAIOT XOJIOAWBHMK, CMbIBAIOT MPOAYKTbl peakLmm
M3 XONOAWNbHMKA B KONMBY 25 M AUCTUNIMPOBAHHOW BOAbl, HabpaHHO
B nuneTkn. CofepXMMOe peakLMOHHOM KOonbbl nepeHocAT B Konby 3p-
NeHMeepa BMECTMOCTbI0 500 M. PeakuMOHHYHO Konby TWlaTeslbHO Npo-
MblBalOT (4—5 pa3) AuCTUAIMpoOBaHHOW Bogo (200 mn). [o6asuB
7—8 Kane/b pacTBopa (heppovHa W 5 Kanenb pactBopa M-theHunaH-
TPaHW/IOBO KWUC/OTbI, TUTPYIOT [0 Mepexofa OKPacku W3 TPaBsHUCTO-
3€/1eHON B 13yMPYLHO-3€/1EHYI0.

Puc. 1L Annapar And onpegeneHvs
XK
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Ipy xos0cTOM OnHTE BMECTO CTOYHOH BOABI 6epyT TaKoe e KOJH-
4eCTBO AHCTHANHPOBAHIOK H MPOBOAAT Becb aHaJ/H3, KaK ONHCAHO Bhillle,

Heo6xoaumMo ciaeanTh, YTOGB MPH KHIAUEHHH COXPAHAJCA 30JOTHCTO-
KeAThl OTTEHOK MXHAKOCTH. Ecan mpoGa cTaHOBHTCA KesTo-3esieHOf,
3HayHT H0GaBJCHHOro KOJHYeCTBa OHXpOMATa He XBaTaeT [a Hojloe
okHcaenne. B aToM cayuae c/ieayer YMCHLUIHTD KOJHYECTBO  aHaJH3H-
pyemoft Boan. HeoGxoanumo Bo Beex ciywasx €Tporo coG/ioaaTb paBeH-
cTBO 0GBEMOB KHCJOTLI H cyMMaplloro o6bema OHXpoMaTa ¢ Hechcaye-
Moft Boaofl

Pacuer. BuxpomaTHas okucaseMoctb (Mr/a) BouHcasioT no ¢op-
MyJe

X = (a~— 1) Nt .1ce/y,

rae @ — o6beM pacTBOpa coam Mopa, u3pacxomopahiiof Ila THTpoBalle B X0J0-
CTOM ONHTE, MA; b—Oﬁ'beM TOro iKe pacTtbBopa, H3pacXoAosalllloro Ha THTpoBaHHe
npo6u, Ma; k — nonpanpoanbift xo3¢duuUKenT K Touno 0,25 n. pacTBopy coad Mopa;

N — HopManbHOCTh THTPOBAHHOTO PAacTBOpa coin Mopa; V — o6bem npoboi, B3IATOR
AAS aHaAn3a, M, 8 — KONHUYeCTBO KHCJAOpoAa, COOTBETCTBYloutee 1 Ma GuxpomaTa

Kaauda, Mr,

PeayabraTel OKPYraslOT A0 UeJBIX NoJel MHAJNHTPaMMa Ha JHTP.

Yexkopenunifi meton, onpeaenenusi XIK. K 1 wan 5 Ma crouHoii Bo-
Aw poBasastor 2,5 ma 0,25 H. Boanoro pactBopa KoCroO; u nmpu nepe-
MelIHBaHHH MPHJHBAIOT KOHUEHTPHPOBAHHYIO CepHYyI0 KHCaAOTy (7,5 nau
15 ma). CMecb BriaepxKHBAIOT 2 MHH. OKHC/IEHHe OPraHHYeCKHX BeLIecTB
NPOHCXOAHT npH TeMneparype pactBopa 100°C, nocruraemoir 3a cuer
3k3oTepMHuecKoll peakunn. M3 nosyuennoro snauenns XIIK Buunraior
no 0,23 Mr/a Ha KaXAabifi MHAJUIPAMM XJOPHA-HOHOB. Merton no3so-
asier onpenenutb 78—82% opranHuecKux BelUeCTB.

Onpeaenenne XIK aktnenoro maa. 30—50 Mr cyxoro akTHBHOTO
HJa noMemaior B Koa6y ansa onpemenehun XIIK, no6asasior 50 ma
0,25 u. BogHoro pactBopa Guxpomara xaaus, 0,3—0,4 r cysbpara cepe-
Pa, OCTOPOXKHO, HeGONbIIMMH MOPUHAMH BAHBAIOT 50 MJ KOHUEHTPHPO-
BAHHOM CEpHOMl KHC/AOTH, TINAaTEeJbHO NepeMeliHBAlOT, KOJAGY NpPHCOEAH-
HAIOT K OGPaTHOMY XO/NOAHJBHHKY H KHOATAT 2 4. 3aTeM OXJaXAaalor
H KOJMHYECTBEHHO MEPEHOCAT COAEPIKHMOe KOJGH B KOHHUECKYIO KOJGY,
A06aBAAIOT 2—3 KanaH ¢eppoHHa H OTTHTPOBHBAIOT H3OHITOK OGHXPO-
Marta THTPOBaHHLIM pacTBopoM coan Mopa.

OnHoBpeMeHHO MPOBOAAT XoJocToit onmit ¢ 50 Ma 0,25 H. BogHOrO
pacTBopa 6HXpoMaTa KaJus.

Pacuer.

XIIK=(@—0b) N . 8/?,
rae a— o6bvem pacrpopa coan Mopa, mapacxoaopaHHOff B XOJOCTOM ONBITE, M}
b -- o0beM Toro xe pacTeopa, H3PacxofoBaHlioro Ha THTpoBauue mpoGul, Ma; N —

HODMAJILHOCTL pacTBOpa CoiH Mopa; ¢ — Hapecka aKTHBHOro HJaa, MT.
Pe3yabTaTH OKpYrasioT A0 UeAHX AOAel MHAAHIPaMMa Ha JIHTP.
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PACTBOPEHHb I/ KC/IOPQL,

OnpefeneHne no BuWHKNepy NpUMEHSAETCA [NA aHanuW3a pacTBOPeH-
HOro KuMcnopoga B OYMLEHHON BOAe WM BOLE BOJOEMOB.

MpuHuun. MeToj oCHOBaH Ha 06pa3oBaHWW ruapaTta 3akucu map-
raHua B ucnbiTyemoir Boge. 04 BAMSHWMEM pAacTBOPEHHOrO0 B BOAE KWC-
nopoja rugpar 3akucu MapraHua 6bICTPO NepexoAuT B BbICLUWE OKMUC/bI
mMapraHua, KoTopble NpU MOAKWCIAEHWW B MPUCYTCTBMW COMeil MofMCTOBO-
[OPOAHOM KMCNOTbl BbIAENAT 04 B KONMYECTBe, 3KBMBANEHTHOM KMCNO-
pogdy, cofepawemycs BO B3ATOW npobe BOAbl. STUM MeTOAOM MOJib-
3yl0TCA NpU cofepXaHun B Bofe He Bbiwe 0,1 Mr/n asota HUTPUTOB U He
6onee 10 mr/n okucnoro >enesa. [ipyrue OKWCAUTENN WAM BOCCTAHO-
BUTENN [O/XHbI OTCYTCTBOBaTb.

Mewatuwme BAWAHWA. B ounlWeHHbIX BOAAX ONpefeneHuto
yauie BCEro MeWawT HUTPWUTbI. BAusHME HUTPMUTOB ycTpaHAT gobasre-
HVWeM asufja HaTpus, cynbamMmHOBOW KUCNOTbI WAM MOYEBMHBbI, C KOTO-
pbIMM a30oTucTas KucnoTa pearnpyeTr c BblifeneHnem cBO6OAHOr0 asoTa.

OT60p Npo6 u xpaHeHue. poby OUMLLEHHONW BOAblI 4N Onpe-
JeneHns pacTBOPEHHOro Kucnopoja oT6bupalT npubopom (cMm. puc. 5)
B CKNSIHKY 006bemMom 150—250 mn ¢ nputepToli npob6koii. CKAfHKY onyc-
KatoT Ha ray6uHy 0,5 M, BbIHUMAKOT M cpa3y 3aKpblBalOT NPOOKONA, YTOGbI
He nonanu ny3blpbkKu BO3gyxa. Mpu ypaneHHOCTM MecTa oT6opa npob oT
naéopatopuyu npobbl PeKOMeHAyeTCs «3apsxaTb» Ha MecTe, T. e. o6aB-
NATb pacTBOpP CEPHOKMCNOrO MapraHua W LWenoyHoW pacTeBop KHoAnpga.
Mocne 3TOr0 OCTOPOXHO 3aKPbIBAKT CKAAHKY, TLWaTeNbHO MepeMeLlnBaroT

W oTnpaenawT B nabopato-
pui0 B TEMHOM flwuke. OT6M-
paTb npobbl M3 BOJOEMOB pe-
KOMeHayeTcs yTpom fgo 12 u.

Annapatypa. fAna on-
pefeneHns pacTBOPEHHOrO KU-
cnopoja MNPUMEHAT KOHUYe-
CKMEe CKNSHKM C 6e3ynpeyHo
NpPULWNNHOBAHHBIMU NPOBKamK
(puc.  12). FopnbllWKO He
LONXKHO BAAaB/NBaTbLCA B
CKNIAHKY: 60Ka OT ropnbllka
40 UWAMHAPUYECKON vacTm
LOMKHbI 6bITb BO3MOXHO Me-
Hee MNONOrUMW, WHa4ye TPYLHO,
a MHOrJa 1 COBCEM HEBO3MOX-
HO B3ATb nNpoby 6e3 ny3bipb-
KOB BO3fyxa. KanubpoBaHHble

H/D’ L mﬂ{ﬂﬂm%ﬂwgﬂ_WHMﬂ I CKNAHKN [O/KHbI MMeTb pb6b-
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eM oT 150 ao 250 ma. KanuGpoBanue npoH3BoAsT caeaylolium obpa3om:
Ha TeXHHYeCKHX Becax B3BElUMBAIOT MYCTYIO CYXYIO CKJAHKY ¢ npoGKoit
¢ TouHoctbio fio 0,01 r, 3amoansAIoT ee AOBEpXy AHCTH/AJNHPOBAHHON BO-
ROil, 3aKPHBAIOT, CNefs 32 TeM, YTOOH He OCTABAJHCh MY3HPbKH BO3-
AyXa, OCYWIAIOT TOPJBLILIKO ¢$uAbTpoBaAbHON Oymarofi MJIH TIOJNOTEHUEM
H cHOBa B3BeiwnBaloT. CKAAHKH H BOAA ROKHbL MPUHATL [0 Hayaaa
onpeaenenus: temnepatypy 20° C. MoXHO BecTH KaaHG6POBaHHe CKAAHOK
upH apyroit Temnepatype. B stom cayuae pasHuua Mexay AByMs B3Be-
IHBAHHAMH, YMHOXKEHHas Ha MOMPaBOYHHIA KO3pdHUHEHT AAA HaHHOMN
TeMaepatypu Boabl (Taba. 1), COOTBETCTBYET 0GBEMY CKAAHKH,

TaGaunga (. Monpasounste xo3(ghuuuentut K 06veMy BOAK
B 3aBHCHMOCTH OT TeMnepaTyphl

Temnepatypa Monpasoyuniit Temnepatypa Monpasouubtit
BOAbI, °C Ko3rpuuHenTt Boant, °C Ko3dbuiuent
10 1,00153 21 1,00297
n 1,00160 22 1,00317
12 1,00169 23 1,00338
13 1,00178 24 1,00360
14 1,00189 25 1,00383
15 1,00201 26 1,00476
16 1,00214 27 1,00431
17 1,00229 28 1,00457
18 1,00244 29 1,00483
19 1,00261 30 1,00511

20 1,00273

NMipumep. TemnepaTypa B KomuaTe 21° C, Temnepatypa MICTIINPOBARIOI BO-
Abl 21°C. Macca CKAAHKM € AMCTHAAnpoBaliliofl Boaof 197,53 r, Macca nycrod
CKAAHKH 45,24 1, Macca AHCTHAAupoBaHuolt Boaw 197,53—45,24=152,29 r, O6bem
CKasukn 152,29-1,00297=152,74 wma.

Munetku ans npuaHBaHUs peakTnBoB. [Ipu onpeneneHnu pacTBOpeH-
HOro KHC/IOpPOZa B MacCOBOM aHa/H3e MOMKHO MOJb30BaTbesl GlOperKoil
HJIH MHMeTKolt ¢ pe3HHOBOIl rpylueii.

Peaxrtuss. PacrBop kpaxmana, 0,5%-wutit (5 r 8 1 n). Pacru-
paloT B CTynKe KapTodesbHblii KpaxMas ¢ HeGOMbIIHM KOJHYECTBOM XO-
NOANON AMCTHANMPOBAHHON BoAb. BAHBAIOT NpH NOCTOSHHOM NOMEIH-
BaHHH B KMOAILYIO BOAY, KHUATAT H OCTaBAAOT Ha Houyb. CauBaior npo-
3payHbIfl PacTBOP U A/ KOHCePBAUHH UPHOABMSIOT CAJNHUHIOBYIO KHUC/O-
Ty (1,25 rua 1 a).

Cyabpar mapranua. B aumcruanuposaniofi Bose pacrBopsaior 480 r
MnSO4-4H,0 (400 r MnSO,-2H20 nan 425 r MnCly-4H,;0), npoduibt-
POBBIBAIOT H A0BOAT 06beM pacTBopa Ao 1 4 AHCTHAIHPOBAHHOI BOAOH.
Fcan HeM3BECTHO KOAHUECTBO KPHCTA/NAH3ALLMOHHOA BOAH B TNpenapare,
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TO IJIOTHOCTb PaAcTBOpa CEPHOKHCAOrO MapraHua AOBOAAT BOAOA Jo
1,27 r/em? npu TeMnepatype 20° C.

Noana Kaaus. B aucrunauposanHofi Boge pacropsior 700 r KOH
n 150 ¢ KJ n nosoasr o6vem po 1 a. Pacteop ponxen 6nith cBoGonen
oT KapGoHartoB. Ilpn noakHciaeHHH H pa3GaBjeHHH pacTBOp He AOMKeH
laBaTh C KPaxMaJjoM CHHEro OKpallHBaHWs (OTCYTCTBHe HHTPHTOB,
fionatoB, cojefi OKWCH JKese3a), HO AOMKEH CHHETb OT ONHOW Kamam
0,1 H. pacrBopa fiona. Eciu B We/I0OYHOM pacTBOpe ecTh BeIllleCTBa, Bhl-
JleJIAIOHe NPH MOAKHCICHHH HOZ, pactBop 06pa6aThiBalOT CMAaBOM
Hesappa. Ona storo k pacreopy npuGasasior | r canasa, OCTaBAAwOT
Ha HOYb, 3aTeM HAarpeBaloT A0 KHMeHHS (KOHTPOJIbHAfA peakuHs Ha oT-
CYTCTBHE HHTPHTOB ¢ peaxTHBOM I'pHcca mocnie HefiTpain3anuu), AaoT
OTCTOATLCS H CAMBRIOT NPO3payHbiii pacTBop. B cayuae norsouenuns ue-
Jouyblo flona (3arpsasHenine cyJabguramn), o6pabarThiBalOT 1EAOYb PacT-
BOpoM fiofa. I'OTOBAT NeCKOALKO MHJITHJHTPOB LUeSOYHOro HoanAa
M MPOBOAAT C HUM H C MNPOBEpeHHBIM LIEJOUYHHM HAOAHAOM HECKOJBKO
napaJjiJienibHbiX onpenesieHHil PacTBOPEHHOro Kuciaopofa B npoGe OxHO#
H TOil Xe BOAHI.

Mo passocTH of6bcma runocyabHTa, moleallero Ha THTPOBaHHC
BbIACNHBIIErocs fi0fa B paBHLIX 06bEMax BOAM, BHIYHCASAIOT KONHYECTBO
fiofa, MOFJIOLIEHHOTO MCABLITYEMBIM pacTBopoM foxupa. [IpuGaBasior
pacyeTHoe KOJHYECTBO THTPOBAHHOTO pacTBOpa fiofa Ha BeCb PacTBOP
LIeNIOYH, Nocae yero 106aBAaaloT HOAHA.

Cepnasa kucnora (2:3). IlBa o6beMa uHCTOH KOHUEHTPHPOBAHHON
KHC/I01H BJMBAOT B TPH o6beMa HHCTHAAHPOBaHHOM BoAabl. Pa36apseH-
HBIl PacTBOP CEpHON KHCAOTLI HE AOJIKEH CHHeTb B NMPHCYTCTBHH Kpax-
Maja npH go6aBneHHy K HeMy pacTBopa HOAHCTOro Kaausi, CBOGORHOTO
oT HoaaToB.

Pacrsop ¢ropHeroro Kanua. B ancTHan#poBaHHON Bofe pacTBOPSIOT
40 r KF.2H,0 n 06vem aoBonar no 100 ma.

®ocopuan kucinora, 85%-Huiil BoaHb pactBop H3PO,.

Tuocyanodat natpus, 0,01 u. pactBop. B cBexenpokHnsuenHoi
JIHCTHJIHPOBAHHOMN BOAe PacTBOPAIOT 2,5 I HHCTOTO nepeKpHCTaJIIH30-
BaHHOrO cepHoBaTHCTOKHCa0ro HaTpHa (NagzS:0;-5H30) u o6bem moso-
ast no 1 a. NoGasasior k 1 a1 4 ma | 1. pactBopa NaOH u 5 ma xnopo-
¢dopma. Pactpop HcoGxoaHMo Xpaniib 6e3 AOCTYNa YIVIEKHCJIOTO Tasa.
Turp ycramaBausalor no OGitifopary Kaaust gan GHXpoMaTty KallHi H Iie-
PHOAHMYCCKH NpOBEPAIOL.

YcraHoBka THTpa no Guitogaty Kaaua. B ancrunnupoeanHofi Bofe
pactBopstor 3,250 r Ouiionata kaaus (KJO3-HJO3;) u posoasr o6bem
pactBopa mo 1 »a, moayualoT OCHOBHOH pacTBOp, 3KBHBaJeHTHul 0,1 H.
pacTBopy THocy/bdaTa HATpHSL.

Hepen ynorpebacunem paszbapasior TpcOycMoe KOJMHUCCTBO PacTBO-
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pa toudo B 10 pa3. 0,01 H. pactBop Hectoek, 1 Ma ero cooTBeTCTByeT
0,08 Mr kucaopcaa.

IMpu ycranoexe turpa 0,01 H. pacTtBopa THOCY/IbpaTa HaTpHA Gepyt
1 r uHcTOrO HOAMCTOrO KaJuf, pacTBOPAIOT B 25 MJ CBeXeMmpOoKHMsueH-
HOMl M OCTYXKEeHHOit AHCTHANHPOBaHHOR Boie, no6aBasioT 3 Ma pasbas-
JeHHOl ceproit kKHesaotl (2:3) m 20 Ma 0,01 H. pactBopa GHitogaTa
Kaaus. OcraBasior B TeMHOTe 1a 10 MHH H THTPYIOT DPacTBOPOM THO-
cyabdarta natpHa 40 GJeLHO-COJTOMEHHOrO OKpallHBaHHS, [A06aBAAIOT
1 M KpaxmaJjia H THTPYIOT RO HCUC3HOBCIHS CHICH OKPAaCKH.

IMpu ycranoske THTpa THOCYAb(aTa HATpHs MO OUXpOMATY KaaHs
noabsytorcst 0,01 1. BoauwM pacrsopoM Onxpomarta Kaans (2,4510 r
MepeKPHCTANAN30BAHHOTO U BLICYLIGHHOTO NPH TeMmepaType He HHXKe
120° C KoCryO; pacTtBopstioT H [oBOAAT A0 | 1 DHCTHANMPOBAHKIOK BO-
npoit). 1 r. ukcroro, cBOGOJHOTO OT MOAATOB HOAMCTOrO KaJjiHsl pacTBO-
pAIOT B MepHO#t KoaGe BMectuMmoctoio 100 MaA B 25 MA AHCTHAAHPOBAH-
HOit BoAbl, NpHGaBass 3 Ma cepHoit kucaotht (2:3). Ecan pacrBop
KeateeT, n06aBAAIOT HecKosbko Kameab 0,01 H. pacrBopa THocyabdata
HaTpHa Ko obecupeunpanus, sateMm npxGapasior 10 ma 0,01 u. pactsopa
6uxpomara Kaaus K AOBOAAT A0 MCTKII AHCTHAAHpoBanlofi Bojoii. [Toay-
vaict 0,01 1. pacrBopa, KoTophiil OCTaBAAIOT B TcMHOTe Ha 10 mun. [das
THTPOBaHHA THOCYJbdaToM HaTpua Gepyt mo 20 MJ BBHILICYKA3aHNOro
0,01 u. pacTBopa 6HXpoMaTta Kaaus.

Asug HatpHs ¢ eakum Kaau u fiogupom. B 700 ma auctuaiHpoBan-
Holt Bogbl pactBopsiior 700 r KOH u 150 r KJ. OtaeasHo pactBopsior
10 r NaN3 B 40 Ma gHcTHAIHPOBAaHHOM BoAbl, 06a pacTBopa CMEWHBAIOT
H o6bemM moeoasat Ao 1 4. Ecan pactBop He mpo3payeH, ero OTCTaHBAIOT,
a 3aTeM CH(OHHUPYIOT.

CynbbaMuHOBasi KHCIOTa HAH MOueBHHA, 409%-Hble BOJAHBIE PacTBO-
Pbi, MPUMEHSAIOTCA B3aMeH a3uaa HaTpHs.

Xon onpenenenna KomnuectBo npu6aBiaseMblX PEaKTHBOB
paccyutaHo Ha o6beM cKAAHOK 150—250 Ma. B cKasAHKH BMECTHMOCTbIO
300—380 ma csnesyer 6paTh Mo 2 MJ PEaKTHBOB, B CKJIAHKH BMeCTHMO-
cTbio 125 Ma H MecHblle MOXHO npubaBaate mo 0,5 Ma  peakTHBOB.
B KHCTOpOANYyIO CKASIHKY, 3aMOJHEHHYI0 [IOBEpPXy HCTbITYyeMOH BOZOH,
BBOAAT NHmeTkoil 1 ma pacrBopa cyabdata mapraHua. Hanoanenuyio
pPacTBOpOM MHMETKY NOTPYKAIOT A0 CaMOFO Alla KHCJOPOAHON CKJSHKH,
OTKPHIBAIOT BEPXHHIl Kohel H MCAJCIIIO BulliMMaloT mnunetky. Hpyroi
uHIeTKOH NpHAHBaloT 1 MJ Wesouwlioro pacrBopa HOAMAA Kalua NpPH OT-
CYTCTBHH HHUTPHTOB (1 MJ lesouliolo pacTBopa iHoauAa Kajua ¢ a3H-
HOM HaTpHS B NPHCYTCTBHH HHTPHTOB). B 3TOM cayyae nunerkH noaso-
AAT TONBKO MO YPOBCHL NPOGH B TOPJALIIKE KHCJAOPOLION CKAANKH.
3aTeM CKJAAHKY OCTOPOKHO 3aKpuIBalOT MPOOKOH TaK, uTo6bl moj npo6-
Kol He OCTaBaJoCh Ny3pIpbKOB BO3AyXa. Ilpu 3TOM BuiuBaeTcss 2 Ma
aHaJMH3NPYCMOil BoAL, T. €. CTOJNILKO, CKOJIBLKO Haanto peaktusos. Ha
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3TY MOTePId BHOCAT MPH pacyeTe COOTBETCTBYIOUIYIO MOADABKY (CM. HH-
xke). [Tpu aoGaprennn B CKAAHKH BMecTHMOCTBIO 250 Ma | Ma pactso-
pa cyibbata MapraHila KHCJAOPOX TNOIJIOMIAETC MONHOCTbIO uepes 40—
50 ¢ nocsie TUIATEJBIIOrO MepeMELIHBaHHus, MpH A06asjaeHHd 2 Ma pact-
Bopa — uepes 25—30 c.

3akpertyio npobkoit ckasiuky 40 pa3 nepesopauuBaloT BBEPX AHOM
AN nepeMelHBaHHA COAepPKUMOro. 3aTeM RaT OCafiky coGpaThcs Ha
AHe, OTKPHIBAIOT CKAANKY W A06aBAAIOT 3 MJA pacTBOpa CepHOil KHCJO-
™ (2:3), BHinyckas ee HAa YPOBHE TOPJHIUKA CKASAHKH TaK, uroOH He
BIMYTHTh OCAfOK (€C/H B MPHCYTCTBHM IIHTPHTOB a3uAa HATPUA lie BBO-
AWAH, TO ANS YCTpaHeHUs WX BJAUANMSA OLHOBPEMEHHO C CepHOfl KHCao-
toft npubasasior 0,15 ma 40%-Horo pacTBopa cy/ibhaMHHOBOM KHUCIOTHI
WAH MOYEBHHLI), HEMeasieHHo 3aKpPHBAOT NPOGKOH M NepeBOpauuBaIOT
CKJAAHKY HECKOJbKO pa3 AJs NepemMeiiHBaHHA COAEPHHMOTD,

Ecau np# npuinBanuu KHCJAOTH OCEBUINIl OCAAOK HAYHHAET BCRJBI-
BaTh, YTO NMPOHCXOAHT 3a CYeT BLIAEJAIOLIETOCR YIVIEKHCJOro rasa, To
oObsICHAIETCA 3TO HE TOALKO o6nAHEM KapGoHATOB B W1eJOYHOM pacTBOpe
flonuna, HO W KapGOHATHON JKECTKOCTBIO McnbiTyeMoit Boasl, Htobul nabe-
XKaTb OWHOKH, mepex NMOAKHCJAEHHEM H3 CKAAHKH OTGHpaloT 3 MA KHAKO-
CTH B KO0y AJ11 THTPOBAHHSA, B KOTOPOil COAEPIKHTCS HEMHOTO KHCJAOTHL.
BeraBass npo6ky, coGHpaloT BHITEKWYW BOAY B KoAGY AAA THTPOBa-
HHA. THTPYIOT He Mo3fHee ueM 4epes | 4y mocne MOAKNCAEHHS.

Tocste pacTBopeHHs Ocajlka COMEPIKHMOE CKJSAHKH IEPEHOCAT B KOJ-
6y AM TUTPOBaHHA, OMONACKHBAIOT CKJAHKY NHCTHANHPOBAHHOM BOAOMN
H BBHUIHBAIOT B Ty ke Konby. THTpYIOT pacrBopoM THOCyabdaTta HaTpus
no 6aenHo-cosoMeHHOro upera. 3ateM B Koaly no6asasior 1 ma pact-
BOpa Kpaxmana M GLICTPO OTTHTPOBLIBAIOT 10 MEPBOr0  HCUE3HOBEHHS
curelt okpackd. [Mocnenyioluee BO3HHKHOBeHHEe CHHefl OKPacKH, BHI3BaH-
HOe AciicTBHEM COJleil Kesie3a H IHTPHTOB, Nle yuuthiBaercs. Hckaoue-
HHe COCTaBJAIOT BOAbI, Goratble $UTO- H 300MJIAHKTOHOM (OYHMCTHLIE
npyabl, 3arpsisHeHHble BOLOEMb B MOMEHT LBETEHHS), 1€ BHAeAsIoWHica
Hox amcopGHpyercss MHKPOOPraHH3MaMH M He YCIeBaeT MepeiiTH B pacT-
BOp NpH THTpoBaHWH. B stom cayuae po6aBasioT u3GLITOK pacTBOpa
THocyabjata HaTpHA H Moche obGecuBeyHBAHHA MVIAHKTOHA (MCYE3HOBe-
IIHe YCPHBIX TOUYCK) OTTHTPOBBLIBAIOT €r0o U3GHTOK. IlJs BHIUHCAEHHS CO-
nepxanua KHeaopoaa (Mr/a) nosb3ylotes caepywoeit dopmyaoi:

X = 0,08 Ka - 1000/(V, — V),

rae 0,08 — KoMHUCCTBO KHUCNOPOA2, KOTOpoMY cooTBeTcThyeT | Ma 0,01 u. pacrsopa
THocyAbaTa HaTpus, Mr; K — nonpapouHbilt ko3(ppuuMeHT pacTBopa THoCyabdaTa
HATPHSI; @ — KOMHYCCTBO PacTBopa THOCYAbaTa HATPHA, Mouleguiee Ha THTPOBa-
uxe, Ma; V,— o6veM CKANNKH, B KOTOPOM (HKCHPOBAACA KHCAOPOR, Ma; Vi —
o6beM PeaKTHBOB, B3ATLIX ANA OCAKAECHHA, M,
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TaGauta 2. PapHOBeCHbE KOHUEHTpPaUUW KHCAOPOAA, PACTBOPEHNOTO

B BOJE, NPH HACHIMEHHH ANA PA3AHUIHLIX TEMNEPATYP H AaBACHHA
760 MM p7. ct. (n0 PyKcy)

;"‘,_9 PacTeopeHHBIl KucAopoR. Mr/a
Eg‘- 0,0 0,2 0,3 6 0,7 0,9
ﬁ:‘ ' , ' 0,4 0, . ,
0 {14,65 14,57 14,53 14,49 14,41)14,37 14,29
1 {14,25 14,17 14,13]| 14,09 14,02113,98 13,9
2 113,86 13,79]13,75]13,71 13,6413,6 13,63
3 13,49 13,42(13,38]13,35 13,28|13,24 13,17
4 |13,13 13,06113,03|13 12,93]112,89 12,82
5 12,79 12,72]12,69] 12,66 12,59 12,566 12,49
6 |12,46 12,4 12,36112,33 12,27 12,24 12,18
7 |12,14 12,08]12,05]112,02 11,96 11,93 11,87
s (11,84 11,78 11,75|11,72 11,67]11,64 11,68
9 [11,65 11,49|11,47 11,44 11,38|11,35 11,3
10 §11,27 11,22|11,19]11,16 11,11]11,08 11,03
1 10,95110,93]10,9 10,85| 10,82 10,77
12 110,75 10,7 110,67110,65 10,6 | 10,57 10,52
13 110,56 10,45(10,43]10,4 10,36]10,33 10,28
14 |10,26 10,22110,19]10,17 10,12] 10,1 10,06
18 110,03 9,991 9,97| 9,95 9,9 9,88 9,84
16 | 9,82 9,771 9,75| 9.73 9,69| 9,67 9,63
17 { 9,61 9,66 9,54| 9,562 9,48| 9,46 9,42
18 | 9.4 9,36] 9,34| 9,32 9,29 9,27 9,23
19 | 9,21 9,17] 9,15 9,13 9,1 9,08 9,04
20 | 9,02] 9 8,981 8,97| 8,95 8,91] 8,9 8,88| 8,86
21 8,84, 8,82] 8,81 8,79| 8,77 8,74) 8,72| 8,7 8,68
22 8,67| 8,65| 8,63| 8,62 8,6 8,68| 8,56 8,55 8,53]| 8,52
23 1 8,56 8,48| 8,46 8,45| 8,43| 8,42| 8,4 8,38} 8,37 8,35
24 | 8,33| 8,32] 8,3 8,29| 8,27| 8,25| 8,24| 8,22| 8,21 8,19
25| 8,18, 8,16 8,14 8,13| 8.,11]| 8,1 8,08| 8,07| 8,05| 8,04
26 | 8,02| 8,01 7,99| 7,98 7,96| 7,95 7.93| 7,92| 7.9 7.89
27 | 7,87 7,86 7,84| 7,83| 7.81]| 7.8 7,78 7,77 7,75 7,74
28 } 7,72 7,71 7,69 7,68| 7,66 7,65| 7,64| 7,62| 7,61 7,59
29 | 7,58| 7,86) 7,65 7,54| 7,52| 7,61| 7.49| 7,48| 7,47]| 7.45
30 | 7.44] 7,42| 7,41 7,4 7.38| 7,37| 7,35| 7.,34]| 7,32] 7,31
TTpoLEHT HACLILEHHS BOAL KHCIOPOAOM BHIYHCJAIOT, MOJb3YAChH

TabaHueli pacTBOPHMOCTH B BOJAE KHCAOPOA2 NPH pa3AHYyHBIX TeMmmepa-
Typax (ta6a. 2) u ¢opmyanoii:

Y = Cl (] 100/02'

rae C) — nafilenHas KOHLUENTPAuUHR KHC/opoAa, Mr/a; C; — paBHoBeCHas KOHIEH-
Tpauus, HafipeiHas no Tabn, 2 aAA TeMnepaTypL! BOALl, u3mepelnHoll npn orGope

npoGul, ¢ nonpaBkof nWa atmocdeploe AaBnaeHHe.
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nOl‘lpaBKH Ha a‘rmoccpepuoe AapJciiie:
C, == CPI760,

rae C, — HCKOMasA paBHOBeCHas KOHUeNTpauus npH AapaeHuH P, Mr[.n; C — pastio-
pecHasi KoHHeHTPaUHa, HaffenHas no 7aGa. 2 Ans nanuofil TemMnepaTypu  Bo-
Abt, Mr/n; P ~ aTMocdepnioe AaBACHHC, MM DT. CT.

Onpegeaene no Pupeab—Crioapty. Moandukaunio merona Bhiik-
Jepa, npeajoxentyio Puaea,—CTi0apTOM, NPHMEISIOT NPH COAEPIKAHHH
nutpnToB cBuiwe 0,1 Mr/a n 3aKucHLIX coJeil XKesesa.

Peaxtupu. Pacreop nepmasranara. B 1 a pucrunnuposanuofi
BOAb pacTBopAlOT 6,32 r mepmaHranara Kaaug KMnO,.

PacrBop maeesneBoit kucaoth. B 100 Ma gucetuanupoBaHHON BoAn
pacrBopsitor 1,4 r mapeaesoit kuesot CaHyO4-2H50. PactBop neyctoii-
YHB.

Pactsop ¢ropuctoro Kaaus. B auctuaanposaiiioil Bose pacTBopsior
40 r ¢propuna kaana (KF-2H:;O0) n o6vem nosoaar no 100 ma.

dochopuasn kucaora, 85%-nas H;PO,.

Xogonpeneneunus B ckasHKy, 3anonHeHHYI0 DO Kpaep Hccie-
ayemoft Bogof, pobasasior 0,5 Ma pactBopa cepHoit Kucaoto (2:3),
a TaKxe pacTBOp nepMaHraHata KajHs B KOJHYeCTBe, KOCTATOYHOM AJS
TOro, YToGHl MocJe BCTPAXHBAHHA OCTAJCA OTYETJHBBIH (PHONETOBO-Kpac-
Hblfi oTTeHOK. Ec/in okpacka npH BCTpAXHBaHHH Hcue3aeT, TO A06ABAAIOT
ellle pacTBOp NepMaHraHata Kaiusg HeGoablUMMH mopuuaMu (mo 1 Ham
0,5 Ma) po nosBacHus ¢uojeroBofi okpackH. Eciin KojaHyecTBO mepMan-
raHarta npesslitaeT 5 MJ, TO MOMbL3YIOTCH GoJee KPeNKuM PacTBOPOM.
B n3BectHyio no cocraBy BoAy NpHGaBJASIOT cpa3y HeoGXOAHMOE KOAH-
YecTBO MlepMaHraHaTa KaJjHs.

IpoGe, oxkpanteHoil B (GHOJETOBLL UBET, AAIOT MOCTOATb 5 MHH. 3a
370 BpeMs B KHAKOCTH NMPH KOMHATHON TeMniepaType NMPOHCXOAMT NOA-
HOe OKHCJeHHe HHTPHTOB. 3aTeM npubaBasior 0,5 ma pacTBopa liiaseje-
BOfi KHCAOTH AJis pa3pyiieHHs u3bbiTKa nepmanranata Kaaus. Ecam
yepes 5 MHH OKpacKa coXpaHsiercs, KoGasasioT cHosa 0,5 ma pacrBopa
1aBeeBOi KHCJAOTH! H MKAYT NOAHOTO 0GecuBeYHBAHH.

B npucyTcTBHM conefi Xeje3a ofecupeyHBaHHe NPOTEKaeT HHOIAA
ype3Bbluaiino MeadeHHo (24 4 u Goaee). K Takoil Boae BMecTe ¢ CepHOH
KHCAOTON npuGaBasioT 2 Ma pacrBopa ¢ropucroro Kaaua. Ecam koua-
YecTBO KeJe3a npeBhllaeT 1 Mr/a, obeclBeYHBaHHE AOJNIKHO MBPOHCXO-
oUTb B TEMHOTE, TAaK KaKk Ha CBeTy lllaBejeBas KHCJOTa BOCCTaHaBAH-
Baer COMH JKe/le3a H3 OKHCHBIX B 3aKHCHLIC.

K noanoctbio ofecupeueHHOMY pacTBopy mpubasasior | ma pacr-
BOPa CepHOKHC/AOTO MAapraHua H 3 MJ L1ENOYHOTO PacTBOPa, He YMeHb-
was 3THX KOJHYECTB NpH yMeHblueHHH o6bema cKAAHKH. JlanbHeiwui
X0 oNnpefe/eHHA aHajorhyeH cnocoGy Buukaepa. Ilaa storo He mosxe
yeM yepes 3 MHH mocje pacTBOPeHHS OCafKa COfepIKHMOE KHC/JOPOAHOH
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CKNAHKH NMepeHocAT B K06y Iaf THTPOBAHHA, B KOTOPYIO NMpeABapHTENb-
HO BHOCAT HACHIEHHKH pPacTBOP YKCYCHOKHCAOIO HaTpHs, KOJHYECTBO
KOTOPOro 3aBHCHT OT 06beMa CKAAHOK, KOJHMYecTBa NpHGaBAseMbIX peak-
THBOB H KHCJOTHI, H MO3TOMY MOXeT GbTb YCTAaHOBJEHO OAHH Pa3 A
HAaHHBIX ycnoBHii. B xonocToM ombiTe mocsie THTPOBaHMA iioga B KoAGy
BHOCAT HECKOJILKO KamesJb HHOMKaTOpa — GpoMdeHOsoBOro cHHEro —
# no6aBAfioOT NPH MOMEWHBAHHH PACcTBOP YKCYCHOKHCJIOrO HaTpHs 1O
nepexofa OKPacKH H3 KeaTofi B cHHe-rony6yio, uto cootBercrayer pH 4.

UWleaouno-runoxnopuTHas monnduxauus merona Bunknepa npume-
HAeTCA NPH HaJIHYMH B CTOYHOM BoAe cyabdHTOB, CcBOGOZHOro XJopa
H coJlefl XJOPHOBAaTHCTOR KHCAOTHI.

Peaktusu. PacrBop runoxsopura uatpus 1 u. NaOCl n 0,1 n.
NaOH. Tazoo6pa3subiit xop nmpomyckaloT Ha xoJoay uepe3 0,1 H. pact-
Bop NaOH, 1 ma noayueHHOro pPacTBOpa B KHCJOM cpefe MOJNKeH COOT-
BercrBoBath 20 ma 0,1 H. pactBopa THocy.ibduTa HatpHa. Pacrsop Hamo
XPaHHTb MJOTHO 3aKPHITHIM B TeMHOfl MoCyAe NpH TeMnepaType He Bhille
20° C u nepHOAHYECKH TMPOBEPSITb THTP.

Pacreop ftonupa Kanua unu uatpus (npnGausutensdo 1 u.). B au-
cTHAIHpoBaHHON BoAe pacrtBopsior 17 r KJ uan 15 r NaJ u poBoasar
o6veM pactBopa no 100 ma. Ilaa coxpaHeHHs pacTBopa Ha KaXAue
100 ma npu6asasior ao 1 ma 1 H. pactBopa NaOH.

Cyabour natpus, 0,1 H. pactsop. B 1 a. aucruanupoBanHofi Boam
pacreopsot 6,3 r. Na,SO;.

Xononpeneneuuns [Ipu6aBasior gocraTouHoe RJASA OKHC/ICHHS
K mpobe Ko/nHuecTBO rHHoXJoputa, u3berass GoJbiioro H36bitka. Ilpn
onpenenennn BIIK npu6asasior okono | Ma pacTBopa rHnoxjaopura Hart-
pHA Ha KaXAwlii 1 Ma B3aTofi aas onpefeneHHa npoGu. TuiatenabHo
NepeMeliyBalOT COJepIKHMOoe, NMepeBOpaTHBas CKJAAHKY B TedeHwe 20 c.

Ecau B3anumopeficTBne €o MIENOYHBIM PACTBOPOM THROXJAOPUTA NpPO-
ANHTb, Pe3yJbTaThl MOHHIKAIOTCA M3-3a MOTVIOLICHHS PACTBOPEHHOTO KHC-
JOpOAa NPOAYKTaMH pa3pylleHHs opraHHyeckoro BeulectBa. O6paGoraH-
Hylo npo6y moakucasior 1 mn HoSOs (1:4), npubasasior 1 Ma 1 H.
pacreopa KJ (nau Nal) u psGantriBaior.

OcBoGonnusuinfica fion BoccraHaBauBalor 0,1 H .pacTBopoM cyabdu-
Ta HaTpus B npHcyTcTBHH 0,2 MJa pacTBopa kpaxmana, Ecam cyabdur
HaTpHA B3AT ¢ H36HITKOM, AoGaBasioT mocTenexno no 0,1 ma pacTBopa
Gufionata Kanust WM GHXpPOMATa Kajust 3KBHBaJeNTHONl KONlUeHTpaluH.
Peakuust okHc/chist #010M cyJbduta 10 cyabdata NPOTCKAET NOAHOCTbIO
TOJbKO B OueHp pasbapienubix pacTsopax. PesyantaTel  noayyaltcs
CPaBHHTCABIIO NNM3KHMH, ecnd A5 HeilTpanl3allmH fiofa pacxomLyercst
Gonee 1 ma 0,1 H. cyabdiita HATPHSI, CCAH 3TO KOJHYECTBO CHHMKAETCS
a0 0,1 mMa, To MOXIIO ROMYCTHTH, UTO B Hauaje oGpaborku mpoGul GO
npnbaBseno 1ejoCTaToNIOC KONNUCCTBO LIEJOUIION0 PacTBopa THMOXJ0-
puTa HaTpHA, NO3TOMY NpNGapasior 1 MJ CCPHOKMCAOTO Mapranua H 1—
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3 ma mesaounioro fioanaa. HeGoabmof u36biToK lienounoro foauaa Hat-
pus HAET HA HelTPaNH3aUHIO KHCAOTH, TPUGABJACHHO NPH NpeaBapH-
tenpHoft o6paloTke mpoGel, Onpemenente 3akanmuuBaloT no Buukaepy.

PacTBopeHHbIit KucOpoA, B NPUCYTCTBHH akTueHoro waa. IIpu ompe-
AeNeHHH PacTBOPEHHOro KHC/IOPOJA B JKHAKOCTH C aKTHBHHIM HJIOM H3
a’poTeHKOB He06X04HMO NMpeKpalltaTh ioTpe6iieHHe KHCIOPOAa aKTHBHBIM
1A0M B MoMent orGopa mpo6.

B KauecTBe KOHCEpBHUDYIOLUIEro BelIeCTBa MPUMENSIOT HACHILeNIbli
pacrsop cysneMbl (5%-Hblit) uaH pacTBop cepHokucaoi Menn (10%-nuti).
IMpo6et or6HpatoT B CKAANKH BMecTHMOCTbI0O 400—500 Ma ¢ xopoliio npu-
TepTHIMH NpOGKaMH.

B ckasuky nepej ot6opoM npo6bl Haaupator 5%-HBIi pacTBOp cy-
AeMbl U3 pacuera | ma cyaembl Ha | r cyxoro una. Ilpu or6ope npo6ut
M3MepsAIoT TeMnepatypy XHAKocTH. Ck/AsAHKa HOMXKHA GHTb 3aMONHeHa
HenbITYeMoll BoAoN Tak, YTOGH HE 0CTaBaJoCh My3bIPbKOB BO3A4YXa, H 3a-
Kpbita npobkoit. Tlocne ocesaHuss Mna CAUBAIOT JKHAKOCTb CHGOHOM
B KaJHGPOBAHHYIO CKASAHKY ¢ MpuTepToit mpobKoii. [lanee pacrBopeHublit
KHeaopos, onpenesior no Buukaepy nan, B ciaydae HeoGXOZHMOCTH, No
Pupeas—Crioapry.

Tpu samenie cynemMbl nas KOHCCpBUpOBanHa npoSu 10%-upiM pact-
BOpPOM MeIHOro Kymopoca Heo6XxofuMo npeasapureibHo Gosnee TOuHO
YCTAHOBUTH KOHUEHTPAUMIO HAa B asporteHke. PactBop ceprokucaoft mesu
npuGasasior u3 pacyera 2,5 ma 10%-uoro pactBopa Ha 1 r cyxoro naa.

Onpenenenne ¢ ruapoxutonoM. [Ipunuun Ot6op npobu u dux-
CAlMI0 KHCAOPOAA CCPHOKHCALIM MAapraHueM H IeJOoYbi0 NPOH3BOAAT
Tak Xe, KaK B MeToAMKe BHHKAepa. THUADPOOKHCL TPeXBaJNEHTHOTO Map-
raiua nepesoaar B nupodocdarTHLi KOMIJEKC H THTPYIOT PacTBOPOM
THAPOXHHOHA B npucyTcTBHH AudeHunamuHa. Ecan B HenbiTyemoft Bone
HAaXOAHTCA CBOGOAHLII XJIOp, ero OnpeaessaloT Mo APYroMy MeTORY, Ha-
NpHMED ¢ O-TOMAHAHHOM, a HafileHHOe KOJHYEeCTBO, MepPeCyHTaHHOE Ha KHC-
JIOPOA, BHIYHTAIOT H3 COMEPIKAHHA KHCAOPOAaA.

PeaxTusul. Cyisdar aByxsaisentHoro Mapranua, 40%-Huii Bon-
HBIT pacTBop.

Enkuit kaani, 70%-Hblfi BoAHLA pacTBOP.

CepHafl KHesi0Ta pasGasJaennas (1:4).

TuapoxuHolr, THTpoBaHHBA pactBop. B 800 ma ancruanupobanHoi
soawl, Harperoit a0 50°C, pacrBopsior 2,7528 r ruapoxHHoHa H moche
npuGaBnedns 30 Ma pactBopa cepHoil kucaotsl (1 :4) o6bveM noBOAAT
no 1 a. Turp pacrBopa ompegensiioT yepe3 ABa RHA NOCJAE NPHrOTOBJAE-
nust. Aas storo k 20 MA pacTBopa noakHc/JeHHoro nupodocdara HaTpus
{19,948 r Na,P,0; Gesomnoro u 16,3 ma H,SO, (1:4) B 100 Ma pacr-
sopa] mo6asasior 7 ma HeSOy (1:4), 5 ma pactsopa MnSOy u 10 Ma
0,05 1. pacrsopa KoCr,0;.
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Yepes 5 MHH pacTBOp THTPYIOT THADOXMHOHOM B NPHCYTCTBHH
(2 kanau) HuAuKaTOpa AndennaaMHia, KOTOPbill 100aBAAIOT MEPEA KOH-
LLOM THTPOBaHHsL.

Nudenunamun, 1%-Huiit pacTsop B KOHUEHTPHPOBAHHON cepHOIl KHc-
Jore.

Buxpomat xanus, 0,05 H. BoaHLifi THIpOBaHHLI PacTBOP, Ans Onpe-
DeNeHHsT NMONPaBKH.

Mupodocdar natpus.

Xoponpeneaenns. [NpoGy orGupalor B KHCAOPOMNYIO CKAAHKY,
KaK onicano B Metofe Buukaepa, H Tax e PHUKCHPYIOT KHCAOPOA CYJb-
¢datoM MapraHua 4 eaxum kaad., Ocagky nawt otcroarsed. [Ipospau-
HbIft pacTBOp HaAd OCAaAKOM CJHBAIOT CH(OHOM ¢ TOHGHbKHM HaKOHEUHH-
KoM, YTOGBl He B3MYTHTb OTCTOEHHOro OCaZlka TMAPOOKHCH Mapraiiua n
HE HCMOPTHTL Npo6bi.

Cpa3y nocse oTCacHiBaHHA NPO3PAyHOro pacTBopa Haj OCAAKOM
B CKJAAHKY npuGaBasior 20 Ma pa36aBaenHoii (1:4) cepHolt KHCAOTH
TaK, 4To6bl OHa CTEKaJa MO CTeHKe, H COJAePIKHMOe CKAAHKH fepeMemiH-
Balor, O6pa3oBaBLIKIiCT OC2A0K IBAPATHPOBANHON OKHCH YeTbipeXBaJleHT-
HOTO MapraHia OKpallHBacT PacTBOP B KOPHuHeBblii LBeT. B cKAAHKY
npu6GaBasior 2 r nupodocdarta HATPUs u NepememInBaloT RO TeX MOP,
NOKa OCaflOK He PaCTBOPHTCS H He MOABHTCS KpacHO-PHONETOBOE OKpa-
wuBaHne. CMech THTPYIOT PacTBOPOM THAPOXHHOHA A0 MOYTH MOJIHOTO
ofecuBeyHBaHHs, AOGABAAOT 2 Kanan AHQEHWIaMHHA H TNpPOAOAXKAIOT
THTPOBAHHE JO MCYE3HOBEHHA CHHell okpackn. TMTpoBaHHe 3aKaHUMBAIOT,
€C/IH CHHAA OKPacKa noc/ie MHHYTHOrO OXHAAHHA HC MOABAAETCA BHOBb.
Pacye1 npousBoasaT TeM e cnoco6oM, YTO H NPH OMNpejeeNHH KHCJO-
poaa no Buuknepy.

Onpenenenne pacTBOPEHHOr0 KHC/IOPOAA B NMPHCYTCTBHH BOCCTAHOBH-
Tenelt uau aKkTusHoro xaopa (meroa Pocca). [Ipnuunn. B ananuau.
pyemyio Boay nepes dukcauHell KHCAOpoAa BBOAAT PacTBOpP THMOXJO-
pHTa HaTpHA A1 OKHUCJIEHHS BOCCTAHOBHTeNed, H36LITOK THIOXJOPHTa
YAANMOT B3aHMoOAeNCTBHEM ¢ pofaHuioM Kaauda. Ecan awaausnpyemas
BOAAa COAEPKHT aKTHBHHIH XJop, TO K Heft cpasy no6aBasioT poAaHHA
Kaaus.

PeaxkrtuBn. Tunoxaopur Hatpusa, 0,1 H. pacTBOp, coaepxKaiuHil
okoso 200 r cyabdara natpus NaSO4-10HO0 B 1 2. Cwmewnsarwor
200 mn NaySO4 ¢ 30 ma npopaxunoro 3%-Horo BOAHOrO pacTBopa
NaClO. 1 mn pasbapaennoro pactBopa NaClO moaxen coorBercTrBoBaTh
8—10 ma 0,01 u. pactBopa Na;S;0;. Pacteop NaClO xpausr B Temuoi
ckantke, CoaepXKaHHe aKTHBHOTO XJ0pa YCTaHaBJAHBAIOT HOAOMETpHue-
CKH.

Ponanua waaun. B 200 Ma AHCTHANNPOBAHHON BOAbI PacTBOPAIOT
2 r ponaunaa kaaus, goGasasor 50 r cysvdata HaTpHs M nepemeuin-
BAIOT A0 MOJIOrO PACTBOPCHHI.



Ocranplitie peakTHBL Te Ke, uto # B oBhunoM McToac Buukicpa.

Xon onpenenenns B Kuciopoanmyio ckAsHKY, HamoJHEHHY10
aHa/NH3UPYCMOIl CTOYHON Bomoil, mepeiocAT nuneikoit 1 MJ pacTBopa
THIIOXJIOPHTA HATPHA M ceiluac Ke 3aKPbIBAIOT CKJSHKY NpPoGKOA Tak,
uTo6Hl B Ilee He MOMaAH Ny3LIPLKH BO3yXa (MPH 3TOM H3 CKASHKH BBIJH-
RaeTCA Takoft e ofbhem :kuakoctn). [lepemewnBaior, nepeBopaunpas
CKANKY, H AAWOT MocToATh 30 MIH B TEMHOM MCCTE AN OKHCJENHST NpH-
cyreTBylomnx B npoGe BoccTaiiopHTenell. Chcayer, ORHAKO, YUUTHIBATS,
UTO alaNH3MpyeMasi CTOuHasl BOAAa MOXKeT HMIlorga CofepiKaTh TaKoe
6oJibLlIOe KOJIHYECTBO BOCCTAHOBHTENEH, UTO AJIA HX OKHCJeHHs no6aBJeH-
HOE KOMMYeCTBO rumoxjaopura 6yder HepocTatouHnM. [asa nposepku
NPOBOAAT CJIeAyIOUWHiA onbliT, B CKJAHKY ¢ aHanusupyeMoit Bonoi f06aB-
Jasot 1 Ma pacrBopa rHNOXJOpPHTa HATpHA, RAT NOCTOAThH 30 MHH, NpH-
6apasior 0,1 r floaupa kanus, 3 ma pasbGasaennoit (1:4) cdocdopHoi
KHCAOTH H nepemewnsator. Ecau flof He Buigesasercs, ao6aBasior 6oib-
WwHit o6beM THNOXJOPHTA 1aTPHS.

3aTeM B CKJAAHKY Ha/MBalOT 2 MJ pacTBOpa poAaHHIa, 3aKpPHIBAIOT
npo6koii, uTo6bl He Momaju NMy3bLIpbKH BO3AyXa, ocTtaBiasior Ha 10 Muu
N (QHKCHPYIOT KHCJOpOA, N00aBJsisi H3 NMHNETKH B CKASAHKY 2 Ma pact-
BOpa cyJbdara MapraHua M 2 MJ pacTBopa eKOro KajiW HAH pacTBopa
€4KOro Kaau ¢ Homuaom. Ilanbluie MpogoJKaloT Kak NpH OGBIYHOM Ba-
pnanTte mMetona Bunksepa.

Pacuer. CoaepxaHue pacTBOPCHHOTO KHCJAOPORa (Mr/a) BbiuHc-
amot no dopmyne, npuBcAcHIOil 1a ¢. 54, 110 0GbEeMBl pCaKTHBOB onpe-
ReNAI0T KaK CYMMY pacTBOPOB COMH MApraiila, ekoil UleJOYH, FHMO-
XJIOPHTA H POAANHAA.

BHOXMMHYECKOE NOTPEBJEHHE KHCJIOPOIA (BIK)

bBuoxumnyeckoe notpebieHHe KHCIOPOAA ONPEAENAIOT KOJNHUECTBOM
KHCJ0POJa B MHJVIHTPaMMax Ha JHTP, KOTOpoe TpeGyercs afsi OKHCJe-
HHSl HaXOAfLIMXCS B BoAe OPraHHYecKHX BetecTB. Mertoa 3akaiouaercs
B clienyioiiem: oTo6paHHyio npoby BOAE HACHILAIOT KHCAOPOAOM BO3A1YyXa,
BCTPAXHMBAA B Teyeniue | MuH; paspensioTr Ha uerbipe  KHCJOPOAHBIE
CKJISHKH H B MEePBHIX ABYX ONMpefe/AioT COAePXKAaHHe KHcJopofa TOTYaC,
B ABYX APYTHX — Moc/e 5-CyTOuHOFO XPAaHEHHS B TeMHOTe. YMeHblueHHe
conepxanusi kucnopopa (BITK 3a 5 cyr) obycioBseHo rnaBubim o6pa-
30M NMPOTEKAIOWHMH B a3pOGHLIX YCAOBHAX GHOXHMHMUCCKHMH mpollecca-
MH, KOTOPble MPHBOAAT K pacnaay (MHHepaJH3allMH) OpPraHHYecKoro pe-
mectBa. CKOPOCTb OKHC/IEHHS! OPraHHYeCKOTrO BeleCcTBa H, C/ef0Batelb-
Ho, BpeMs, Heo6XoAHMoOe AJA MOJHON ero MHHepaJu3alHM, 3aBHCHT OT
npHponr BeuicctBa. Kak mokasanm ucenenonaHus, B Bojax, 3arpAsHe-
libIX XO3AHCTBEHHO-GLITOBHIMH CTOKAMH, MHHEpAJH3AUHA HECTONKHX opra-
nnyeckux Beilects npu 20° C 3akanunsaetcs uepe3 10 cyT, oxoHuaTesb-
Has ero crabuansauus (moanoe BITK) nactynmaer uo ucreyenun 20 cyr.
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Ecan B crounoi Bome WMeIOTCH mpoMuilLCHIbE CTOKH, COmepxKalie
CTOlIKHe OpraHHuecKHMe BeLUECTBA, TO HHKYOalHIO UPOBOUAT U0 Hayana
uatpudukanuy, onpenenas BIlKnoau. BITK onpeneasior B npobax Haty-
pasibHOil BOABl H OTCTOCHHOI B TeyeHue 2 u. Pesyabraiut olpegeneHus
BIIK BblpaXaloT B MHJIHTpaMMax KHcaopofa B 1 1.

l'lpnMeqauu e. B cocTBCTCTBHH € «l‘lpammamn OXpaHnbl MNOBEPXHOCTHLIX
nosi ot sarpasuennil» n CHuIl 11-32-74 naGopatopusim BCCX BOIOMCTB PeKOMEH-
AYyeTCA ARA NPHPOAHBIX B CTOUILIX DOA onpepeasnts LBIKnoun.

Onpepenenne BIIK cranpaptusim meropom ¢ pa3bGasaennem. Omnpe-
nejieHHe APOH3BOAAT B HATypaJbHOH MM pas3baBneHHoil nmpobe mo pas-
HOCTH COfepiKallig KHCI0pOJa A0 M Mocjie HIKyOauHH B CTaHAApTHHIX
ycnoBHSX, T. e. npu Temmepatype 20°C, Ge3 mocryma Bo3AyXa H cBeTa.
IMotpebaenne Kucaopoaa B TeueHwe NATH cyTOK oGo3Hauwaercss BIIKs.
Kpome OCHOBHBIX YC/OBHif, OT KOTOPLIX 3aBHCHT GHOXHMHUECKOC NOTpe6-
JieHHe KHCJIOPOAa, AJIS1 MOJIYYeHHS1 CPaBIHMBIX PC3YJbTaTOB MPH ompeje-
JIeHHH Heo6X0AHMO c06/M0AaTh CJeNyIolLHe lIpaBHJa:

npo6a ao/2kHa GbITb HachillleHa B HadaJe OnbiTa KHCAOPOAOM (OKO-
Jo 8 mr/a npu Temnepartype 20° C);

notpeb/eHHe KHCAOPOAA BO BpeMs HHKy(aUHOHHOro HepHOAA AOJKHO
66T 0KON0 50% (MuHHMAaJbHOe moTpebaeHHe 2 Mr/a);

OCTaTOYHasl KOHUEHTPauHs KHCJIOPOAa Mocle NSATHAHEBHON HHKYGa-
UHH LO0/MKHA ObiTh He MeHee 3 Mr/a.

Ins mpumepHoro pacuera cremeHH pasGaBiicHHs MpPoGH  MOXKHO
HCMOJIb30BaTh BEJHUHHY OKHCJSEMOCTH, €C/IH H3BECTHO OTHOLIElHe OKHC-
asgeMocth K BITKs aia gaHHOro BHEa BOABL

OpueHTHPOBOYHO CTOYHOIl BOAM AJs ananusa caeayer Gpatb: ropos-
cKoifi cTouHoll BOAb 1—5%; GHoJOTHYECKH O4HUICHHOK 5—25%, Aas
BOJ 3arps3HeHHHX BoaoeMoB or 25% u Bwiwe, [Ipo6el, /s KOTOpHIX
HeJlb3A MpHMepHO paccuntath BeauunHy BIIKs, Gepyr B aByx n Gonee
pasbaBacHusx. PesynbtaThl, moJyueHHbHe NpH aHajn3e npo6 c pasiuy-
HBIM pa3GaBiieHHeM, He AOMXKHH ObiTb oaunakoBwimH. HanGonee npa-
BHJbHBIM CYHTaeTCA Pe3y/AbTaT OMpefie/ciiis, NPH KOTOPOM H3pPacxofo-
BaHo okoJso 50% mepBoHaYaabHO cojepalnerocs kuciaopona. Ilpu onpe-
nenedun BITKs crounbix Bod, colcpiauiux Gosblioe KOJHYECTBO Mpo-
MBIILJICHHBIX CTOYHBIX BOA, MOTYT Bospactartbh 3nauenus BIIKs ¢ yBeaw-
yeHHeM cTemeHH pasBeaeHnd. B oThx cayyasx Gepyr MakcHMaJsibHOe 3Ha-
yenne BITKs, KoTopoe noayyeHo npn HanGoabllem paspefeHHH. Has
pa36aBaeHHsi MPOGH NPUMENHSIOT HCKYCCTBEHHO MPHrOTOBJENHYI0 pa3baB-
JSI0WYI0 BOAY, KOTOpasi COMEpPXXHT MHHepajbHble MHTaTe/NbHble Belle-
ctBa. Toabko B 0cOGbiX cAyvyadXx MPHMEHSIOT pa3GaBJsIoILyI0O BOAY C JO-
6aBKoil X035iCTBEHHO-GLITOBOM, PeuHOM, HJIM OUHMILEHHOH CTOYHOM BOABL.
Kpome nsartucyrouytoro BIIK, koTopoe pekoMeHayeTCsi KaK CTaHAApTHLI
nokasareab, MoXHo onpereauts BIIK 3a no6oe uncao miteit, H3aMeHHB
COOTBETCTBEHHO HHKyGauwuouuslit nepuos, nanpumep BITK: nan BITKgo.
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Mewawutne Bausiuus 3navenne BITKs sapucut ot npoueccos,
KoTOpble MpoTeKaloT B npole B nepHos Mexay ee oréopom H o6pabot-
Koil, mo3ToMYy B3ATYI0 npoGy HeoGxoaumMo o6paGoraTh HemepneHHo. Ecnu
HeBO3MOXHO BLINONHHTL anajH3 B AeHb oTOopa, mpoby COXPaHAIOT MpH
temnepatype 2—3°C B Xon0AH/bIHKE, 4TOOH 3aMeaJuTh GHOXHMHYCCKHE
npoueccrl. [lepes onpepenennem BIIK B natypaabiioit npoGe, Boay Tuia-
TeJbHO nepemewinBaloT. TaknM o6pasoM, NpefoTBPallAIOT OWHOKY, BH-
3BaHHYI0 M3MeHeHHeM ¢H3HYECKHX csolicTB rpyGoaHcmepCHLIX npHMeceil
HJH BHIMageHHeM HEKOTOPHIX PAcTBOPEHNLIX BelllecTB B NEPHOA MeXay
oT60poM npoGhl H ee 06paGOTKOIL.

HekoTopbie BHAbI CTOYHBIX BOJ, CTEPHJBHB, T. €. coaepxkat 6aKTepH-
ungHbie BetectBa. Ias onpepenenns BIIK B Bome mosxkHa Obith Gak
TepHaJbHast MHKPOGNOpa, OCYILECTBJAAIOUIAA MHHEPAAH3ALHIO OpraHmye-
cKoro BeuectBa. as 3Toro K pas6asisiolicit Boge A00aBJASIIOT OTCTOEH-
HYIO CTOUHYIO BOAY B KoJanucctse 2 Ma na I Jji. Bmecto ykasanHoli BoAb
MOJKeT GbiTh B35iTa GHOJIOTHYECKH OYMLIEHIasl CTOunasi BOAA B KOJHYeCTBe
10—50 ma Ha 1 71 pas6apasiolleil BOAbL.

IMepes aHaAM30M KHCsLle CTOUIbIE BOAB HCITPaJu3yioT 1 H. BOAHBIM
PacTBOPOM eaKOrO HaTpa, Llesoulible BoAbl — 1 1. BOAHLIM pacTBOPOM
CepHOil KHCAoTH. Boabl, coaepxaluye akTHBHBI Xxa0p Ao 1 Mr/a, mepea
onpegencnem BITK o6paGaTbiBaioT cyabPHTOM HaTpHA, KOJHYECTBO
KoToporo onpeacaaior turpoBaHHeM. K 100 ma npo6u noGasasior 10 ma
pas6abnennoit cepuoil kucaoret (1:50), 10 M pacrBopa ioanaa Kaausa
(10%-Horo) u turpytor 0,025 H. pacTBOpoM cyabdHTa HaTpHA ¢ MpHMe-
HeHHeM pacTBopa Kpaxmana B KauecTbe HHAHMKaTopa (pactBop cy.abduTa
HaTpHA NPUroTOBJsAIOT pacTBopeHHeM 0,16 r GesBogHoro NaSOs B 100 Ma
AHCTHANHKPOBAHHOM BOAL HENOCPEACTBEHHO Mepes MPHMEHEHHeM, TaK Kak
pacTBOP HeyCTOMYHB).

K npo6e ann onpenenchnn BIIK noGawasior sKBHBaseHTHOe KOJH-
YeCTBO pacTBopa cyJibdHTa HATPHA, PACCYHTAHHOE MO Pe3ysbTaTy THTPO-
BaHud. Ecan mpo6a cogep)XHT aKTHBHBIH XJ0p, YKa3aHHYI0 0o6paGoTky
noBTOPRIOT. ECAH aKTHBHBIA X/0p GBI NMOAHOCTBIO YCTpaHeH, To Npoby
ucnoabsylwt aas onpegenenus BIIK. IOas pasz6apneHnss npoObl npHMe-
HAIOT pa36asasiollyio Boxy ¢ 6HKap6OHATOM HaTpHA. YCTPAHHTb aKTHB-
HHIT XJIOp MOXHO TaKkxe no Metoay Pocca.

IIpo6nt, comepiKauine GoJbiioe KOMHYECTBO BOAOPOCAEN HJH MJaHK-
‘TOHa, Nnepel aHaau30oM (GHALTPYIOT uepe3 NJIAHKTOHHYIO CeTKY (lenKoBoe
cuto Ne 20). Pesyavratm onpeacsenns BIIK B sthx Boaax 6yayt com-
HHTENbHbIMH,

Annmapatypa. Kucaoponlibie CKASHKM ¢ KOCO CPe3aHHOIl npH-
wangoBantoi npobkoit BMecTuMocTbio 150—200 Ma, KaauGpoBpaliHbie
¢ ToyHoctbio no 0,1 ma. TMocyna momkiua ObiTh abCOMIOTHO uHucTasl.
CknsiKH B npoGKH TILAaTEJbHO MOIOT XPOMOBOfl CMCCbIO H CywlaT Tak,
uToGHLl B HHX lie nonajana mulab. Jlas 3TOro peKOMeHAyeTca moAb30BaTy
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es cywlHabHeIM mikadoM (6aKTepHOJSOTHUECKHA WKAd AN CTePHAH3AUNH
CYXMM JKapoM) HAM CTaBHTb CKASHKM rOpMLILIKOM BHH3 B  OTBEPCTHSA
AOCKH-CYUIHJIKH. 3anpellaeTcss CYUIHTb CKJAAHKH Ha Koamwkax, [leper
aHaJM30M fpocyllieHHBe CKAAHKH 06paGaThiBalOT CYXuM napom,

Tepmocrar, ycraHoBaeHHbT Ha 20°C ¢ gonyCTUMBIM OTKJIOHEHHEM
%1°C, uenecoofpasno NMPHMEHATL ¢ BOAAHBIM OXJAXKACHHEM, B KOTOPOM
yKasaHnHas TeMnepaTypa NoAAep:KHBaeTcs H JieToM. B Goabwux nabopa-
TOPHAX MOXHO HCNONb30BATh TePMOCTAaTHbie OOKCHL WAW  CnenunasibHbie
1noMellleHus!, B KOTOPHX YCTaHaBAHBaIOT oTorpadHyeckHe KIOBETHl, KpH-
CTaJVIH3aTOpH, TIPHMeHsieMble MOC/ae HaMmoJHEHHA WX BOAOA B KauecTBe
BOASIHBIX 32TBOPOB IS KHCJIOPOAHBIX CKJSHOK.

YcTpoicTBO /1 a’spauMH: BO3AYX MPONYCKAalOT yepe3 ¢HABTPOCHYIO
MJacTHHKY, NPH OTCYTCTBHH MOABEAEHHOro BO34YXa BO3QYXOAYBOK HC-
MOJb3YIOT MHKpOKoMMpeccop (aKBapHYMHLI) HJH aspHPYIOT BOAY AJH-
TeJIbHHM BCTpsiXHBanHeM OYTbAH, 11aNONHEHHOR Ha 2f; AMCTHAINpOBaH-
HOH BOJOM.

PeakxTHuBH Te Xe, 4TO H ANA onpefeneHHA Kucaopoaa., [ucrua-
JHPOBAHHAA BOAA, NMpPUMeHSeMas A5 NPHIOTOBJEHHA BCeX pPacTBOPOB
# pas6aBasiouleii BOAB, MOJYyaeTcs MeperOHKON BOLONDPOBOAHON BoAb
B CTeKASHHOM IHucTHAIATOpe. Bona He gonXHa copepxkaTh  BellecTs,
sansowux Ha onpenenenne BITK (mean Gonee 0,01 Mr/a; unHka Gosee
1 mr/a; cBoGoaHOro X/A0pa, XJOpPamMHHA M OpraHHuecKHX Beinects). [Iu-
CTHAJIHPOBAHHYIO BOAY A/ NPHIOTOBJCHHA pa36GaBAsIOWlell BOAL XPaHAT
TUIATEAbHO 3aIUHIIEHHOA OT Kakoro Om TO HH OBIO 3arpsi3HeHHs NpH
Temnepatype 20°C. Cocyabl a8 3Toil BOAH HeJb3sd HCMO/Ab30BATH AAA
ApYTHX Uener.

Pa36aBnennylo BOAY roTOBAT H3 AHCTUAJHPOBAHHOM BOAH, MOJYyueH-
HOl HaKaHyHe aHaJH3a, BhlgepKaHHON npH Temmepatype 20°C, HacH-
1al0T KHCAOPOZOM BO3ayXa (MOXHO XPaHHTb XOpOLIO adPHPOBAHHYIO
AHCTHAIHPOBAHHYIO Boay). B feHb mpHMeHeHHs B pa36aBsifloWy0 BOAY
noGasasior 0,3 r/n 6ukapGoHaTa HaTpus (MPH HEOGXOAHMOCTH ApYrue
Ao6askH), npoeepsior pH.

CreneHb YHCTOTH pazbaBasiolledi BoAbl NPOBEPAIOT XOJOCTLIM OfbI-
ToM. YeTblpe KHCIOpOAHBIE CKAAHKY 3aNOAHAIOT pasbabasiolteii Bopof,
B [BYX ONPEeLeasioT KHCAOPOA B AeHb HCCACHOBAHHA («HYJCBOM» Aeb),
a B OCTaJbHBIX ABYX, KOTOPble MOMEI(alOT B TEPMOCTAT BMeCTe ¢ aHaJjH-
3upyeMbiMH npoGamu, — yepes 5 cyr.

Pasunua cpeaHeil KOHUEHTpalUMH KHCA0pOAA B «uyJeBofi» npoGe
H uepe3 5 cyT He A0AKHA mpesuimaTh 0,5 Mr/a Kucaoposa.

Xon onpeneaenns (6es pasbasaenus). Hccaeayemyio Boay
HanauBaloT B Aabopatopuu B OyThab iie Gosee yeM Ha %[; o6nema, ycra-
HapJHBaIOT TeMuepatypy soan 20°C (marpeBaHHeM Ha BOAAHOR GaHe
WM OXJayKAeHHEM) M CHABHO DCTPAXMBAIOT B TeueHHe | MHH A Hachl-
luenns Bo3ayxoM. [locae storo cudorniom Hceacayemoil BofoA Hamos-

63



HAIOT A0 KpaeB ueThipe CKIAHKH ¢ NPHTePTHMH npoGKaMH, B ABe H3 HHX
D00aBASIOT PeakTHBH H ONMpeeNsioT pacTBOPeHHH Kuciaopoa. Jpe mpy-
THe CKJASHKH ¢ HCIBITYeMOH BOAOi CTaBAT B TepMOcTAT (C TemmepaTypolt
20°C) Ha 5 cyT, 1O NPOWECTBHH KOTOPHIX ONpeAeasioT OCTaBIINfCA
pacTBOpeHHHAI KHeaopoA. Jaa Gosblleit AOCTOBEPHOCTH MNOJY4aeMHX
Pe3yILTATOB PeKOMCHAYeTCA CTaBHTL HA HHKYGaumio napaajensio Aase
CK/IIHKH H ONpefeNsiTb CPeHIOI0 BeJHYHHY.
Pacuer BIIK (6e3 pas6asnenns):

X=a—0b,
rae X — uckomoe BIIKs Mrfa xuncnopona; a - conepianne PacTBOPEHHOrO KHCNO-
PoAa B Boie Ao HIKYGauuW, Mr/a; b — To xe, Mocie MHKyGauuH, mr/a,

Xoponpeneanenusn (c pazGapnennem). B mepHyio KonGy Bme-
CTHMOCTBIO | /1 HAJIHBAOT XOpPOIIO MepeMenaHHyl0 HCNEITYeMYio MHA-
KocTh, OTOHpAIOT NHMETKON onpefefeHHHi 06beM H BHOCAT B KoJAGy
(UHAHHAPOM MOXHO OTMepATb 06beMH Goablie 50 ma). 3aTeM Q0JHBAIOT
0o MeTKH pasGaBasiowedi Boaoft. ITonyuenHyio cMech cudOHOM, omyiueH-
HEIM IO AHa KOJGH, HaNHBAIOT B ueThipe KHCAODOAHBE CKAAHKH B 3—4
npHeMa H 3aKpHIBalOT npobKoit, cnead 3a TeM, uToGnl BHYTPH He OCTa-
JI0Ch MY3LIPBKOB BO3AYXa. 3aTeM OCTaBlleficA CMecbio 3aMOJHAIOT KOJ-
NaukH OT ABYX NMOCJAEAHHX CKISHOK M, HAK/JIOHHB CKASIHKY, BCTaBAAIOT HX
B KOJMAayKH C BOJOi, BHITeCHAST H3 HHX BOAY, YTOGH He OCTanoCh ny-
3bIPLKOB BO34YXa.

B nepBuix ABYX KHCAOPOAHBIX CKJASHKAaX HeMENJIEHHO ONpeAesiAloT
kuejaopod. Bpema Mexay pasGaBneHHeM mpoGbl M ompese/ieHHeM KHCJO-
poaa B feHb oT6opa npo6u He AO/MKHO npeBHuaTh 15 MuH. OcraBinecs
IKBe KHCJOPOAHBIE CKJSAHKH MOMEIaoT Ha 5 cyT B TepMOCTAT C TeMmepa-
Typoit 20°C. Ecau ckasHkd 6e3 KOJAMAuKOB, TO NOMEILAOT MX B KPH-
CTanaH3aTopbl HAH B doTorpaduyeckHe KIOBETH, 3aNoJHeHHHe BOROA.
TTo KcTeueHHH cpoKa B 06eHX CK/AHKAX OMNpefeJsioT KOHUEHTPALHIO pacT-
BOPEHHOTO KHCJAOpOaa.

Pacuer BIIKs (c pas6apaennem):

X=[{A—B)—(a—0bIN,

rae X — BI1Ks mr/a; A — conepikaHHe PacTBOPEHHOTO KHC/OPOAa B BOAE A0 MHKY-
Gaund, Mnfn; B —To ke, mocne MHKYGauHH, MT[A; a-—comepxaHHe DacTBOpeH-
HOTO Kucnopoia B pa3Gabasioutefi Boae A0 HHKYGauum, Mr/a; b — To xe, mocae
uikyGaunuu, Mr/a; N — Beruunna pas6apienus (Bo CKoaAbKo pa3 pa3BaBieHo).

Onpenenene BNMKyoxpn cTOMHBIX BoA. B npucyTcTBHH Gosb1IOro Ko-
JIHYE€CTBA MPOMBILIVICHHBIX CTOKOB, KOTOpbl€ MOTYT 3aMEAJATb NMPOLECCH
6HOJIOTHYECKOTO OKHCJEHHS TOPOACKHX CTOYHBIX BOA, peKoMeHayeTcsa
kpome BITKs onpenensts BI1Kjoan, 3akaHynBas HHKyOauHo npoGH mpH
06pa3oBaHiy HUTPUTOB B Konuyectse 0,1 Mr/n.

Annaparypa. Cm. «Onpenesenne BITK craHgapTHeiM MeTOAOM?.

Peaktunu. Te xe.



Pas6apneHne cTouyHo Boabl. Pa36aBnenne opHeHTHPOBOY-
HO MOXXHO PACCYHTATb MO Pe3yJbTaTaM onpedeteHHs GHXPOMaTHON OKHc-
asiemoct (XIMK). YenobHo npunumanor GHOXHMHuecKoe mnoTpebienue
kucaopoaa 509% XIIK, a nockosbky B Boae nocie HHKYGauuH npu mpa-
BHJIBHOM pa36aBJeHHH AOJMKHO ocTaTbcd 4—5 MI/n KHCJIOPOAA, BBIYMC-
neuroe 3uauenue BITK pennt ua 4 uawm 5. [TonyyeHuntit pesyabraTt noka-
3bHIBaeT, BO CKOJLKO pa3 Hago pas3faBHTh aHAJH3MPYeMYIO BOAY.

Mpumep. BuxpomaTHas OKHCAREMOCTb Boabl 500 Mr kucnoposa B 1 a. Tph-
uuMaem BITIK pasHbiMm 50% OuxpomaTioft okucaseMoctd, T. e. 250 mr/a. daa on-
penefieHHs BeAHUYHHB! Pa3GaBAeHHA NeNHM 3TY Beanunny na 5(250:5=50). Moxio
nenaTh fBa pa3GaBfieHHA, YeaoBHoO npHHuMafl, uTo BIIK coctasaser 40 u
60% XMNK. IIpu Takux pa3GaBieHHAX, KaK NPaBHNO, MNOAYYalOTCA XopoliHe pe-
3yAbTATHI.

XononpeneneHHsn B nepsywo xon6y BMecTHMOCTbIO 2 j1 HaJH-
BalOT /10 NOJIOBHHB o6BeMa pa3baB/AwILyI0 BOLY, B KOTOPYIO n06aBJjeHO
0,5 Mr/a THOMOuYeBHHBI, MPUGABAAIOT TOUHO OTMEPEHHOE NHMETKOH KOJH-
4ecTBO HccnenyeMoll BoAbl H 06beM HOBOAAT A0 MeTKH pa3basJsiolledn
Bonoft. Koa6y sakpbiBaior npoOGKofl, cogepXHMoe TlLaTeabHO nepeMelix-
BalOT, NepeBopayuBas Koa6y 15—16 pas,

Pa36aBieHHyl0 ONHcaHHHIM Bhillle cnocofoM CTOUHYIO BORY mOMe-
AT A48 HHKYGauHH B CeMb KaJHGPOBAHHHIX CK/IAHOK BMECTHMOCThIO
[00—150 Ma, BanoaHAA HX B HECKONbKO NMPHEMOB AOBEPXY, M 33Kpbl-
BalOT KOCO CpPe3aHHBIMH MPHTEPTHIMH NpobKaMu Tak, uToObl He oCTaBa-
J0ch My3bIpbKa BO3AyXa. 3aTeM 3TY Ke BOAY Ha/HBAIOT B KOJNMauK® OT
CKAAHOK M, HAKJOHHB CKJSHKH, BCTaBAAIOT MX B KOJAMAYKH TaK, 4TOOH
nysHpbKH BO3AyXa He monaan B Koanaukd. [locae 3Toro cKAfiHKH cTaBaT
B HOpMaJbHOe nojoxeHHe. B oaHON H3 ceMH CKAAIOK € HCOHTYeMOfi BO-
Hoii H B ONHON W3 CeMH CKJAHOK ¢ pasGaBasiolieli Boaoi cpasy omnpe-
MeARIOT PACTBOPeHHHHi KHCROpoa. Bee ocTanbHHe ckaamkr (12 wr)
nomeutaiot B Tepmocrar npu 20° C.

Yepes 2, 5, 10, 15, 20 n 25 cyr or Havana HHKYGauWH BHHHMAIOT
M3 TepMOCTaTa Mo OAHOM CKJAAHKE C HCMLITyeMOil BOAOH, pa3bGaBasiouleii
BOJO#, OMpe/le/IRNIOT B HHX PACTBOPCHHHIA KHCJIOPOJ H COJAepHaHHe HHT-
putoB. Hutpute onpesensiior B Boje, HaJHTON B KOJNAYOK CKJASAHKH,
KOTOPHIfi CHHMAIOT TaK e, KaK HageBasn. Ecan B npoGe Hawanaca npo-
ecc HHTpPHHKAUKWH, 4YTO ONpeAedsloT No o6pa3oBaHHIO HHTPHTOB
(B KOHUEHTpauUuH, npesuimaomeit 0,1 mr/n) onpenenenne BIIK npekpa-
maior. [Ipn nosBiennn Ha NATHE CYTKN CNeNOB HHTPHTOB CJeAyiolllee
onpefiejicne npoBoAAT yeped 7—8 cyt. [Ipn orcyTcTBHH B SaGopaTopHH
CKJAHOK C NMPHIINGOBAHHBIMH CTEK/ISAHHLIMH KOJNAuYKaMH AJA KOHTPOJs
npofiecca HHTPHPHKALUHH B TEPMOCTAT MOKHO MOCTABHTbL AOMNOAHHTEAbHO
HamoNHeHHbIe HCHBITYeMOM K pa36asasiouleit Bopoil 12 uerpaayupoBau-
HHX CKJAAHOK NM1060ro paamepa W B HHX ONpegessiTb COAepXKaHHe HHTpPH-
TOB NOCJe Ka)Xoro cpoka HHKyGauuu. [IpH cofep:kaHHH HHTPHTOB G6o-
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nee 0,1 Mr/a B KoHile HHKYGaUHH PaCTBOPeHHHt KHCIOPOA onpexensior
C a3HAOM HaTpus, cyabdaMHHOBOM KHCJOTON HAH ¢ MoyeBHHoft. HauGo-
nee TouHbIM cuuTaerca onpeneneHue BIIK B nmpofax, rae uutpudukauus
TOJILKO Hauanach.

PacueT cM. onpenenenve BIIK cranpaptheiM MeTogoM ¢ pa3Gas-
JeHueM.

Onpenenenvie BIIK crounbix BOA, COLEpXKAWUX HHTPHTH. B crounod
Bome HapAAy C OKHCJEHHEM YIJePOACOAepPXKAUIHX COeLHHEHH MPONCXO.
OHT OKHCJIEHHE a30TCOREpIKallHX coefAWHeHmit (HHUTpHUKalMA), TaK KaK
CTOYHbIE BOAH COMEpPIKAT GoMblloe KOMMYECTBO HHTPHHUMPYIOUINX MHK-
poopranu3amos. [Ipotiecc HHTPHPHKAIHY MPOAOMIKAETCH H NPH HHKYOGAlIH
B KHCAOPOAHHIX cK/AsiHKaX. KoJHyecTBO KHCAOpOAa, moulefliee Ha OKHC-
JieHpe a30TCOAEpPIKAIIHX COeAHHEHHMA, MOXEeT B HECKOJLKO pa3 NpeBH-
IATh KOJHYECTBO KHCJAOPOMa, moTpebiaseMoe  YIiaepoacoAepKallnMu
BellecTBaMH.

B ueasx nonyuenust 1ocroBepHuX 3Havennit BIIK ans crounslx Boa
C pasBHTBIM NpOLECCOM HHTPHDHKAIHA HHKY6alMI0O B KHCIOPOAHHX
CKNAHKaX Heo6XoauMo TPOBOAHTb B MPHCYTCTBHH HHPHGHTOpa, MOAAaB-
JITIOILEro KHU3HefesTeNbHOCTs HHTpudHIHpYlomux Gaxrtepuit. B kauecrse
HHIROHTOPA pPEKOMeHAYeTCA NpPHMEHATb STHJEHTHOMOYEBHHY (npu ee
OTCYTCTBHH RONYCKaeTcl NMPHMeHATb THoMoueBHHY). Murn6urtop BBOAAT
B pa3bapasiollyio Boay B Koauyecrse 0,5 mr/i.

Pacuert cm. onpexesneine BITK cTampapTHeIM MeToaoM ¢ pasbas-
JIeHHeM.

OKpyraenue pesyabraTtoB. B puanasone 1—50 mr/a pe-
3YNLTATE OKPYTJSIOT A0 AECATHIX AoJjeil MUJAJIHTPAMMa Ha JIHTp, CBHIIUe
50 Mr/n1 — RO MHJINMrPaMMOB Ha JHTP.

NMPOBA HA 3ATHHBAEMOCTb C METHJIEHOBOH CHHEH
(CTORKOCTD)

Mpurunn Ilpo6a Ha 3arHWBaeMOCTb € METHJICHOBOH CHHell mpHu
20° C nokasuisaer, 3a Kakoii cpok norpebasercs 3anac KHCJIOpPORAa Haxo-
AALWHMHCA B Bofe GHOXHMHYECKH OKHC/SIOIIHMHCA OPraHuvecKHMH Belie-
cTBaMH. 3TOT 3amac COCTOHT H3 PacTBOPEHHOro KHCJOPOAa H KHCJIOpOAa,
BHIIE/AIOWIEr0Cs H3 HHTPHTOB A HHTPATOB B Mpotlecce AeHHUTPHOHKAIHH.
IpucytctBre B npo6e TOKCHHOB, KOTOPHE NMOAABJAAIOT aKTHBHOCTb LerHi-
pas-pepMeHTOB, aKTHBHPYIOWRX BOAOPOAR CY6CTpaTa, TOPMO3HT mpoliecc
ofecupeuuBaHHsI METHJICHOBOA CHHefl, YTO MO3BOJISET MOJNYYHTb NpPeACTaB-
JIeHHEe 0 CoAepIKaHuH B Npobe MPOMBILLIEHHHX CTOKOB.

AnnapaTtypa. Ckasuku o6bemoM 150 Ma c mpuTepTHIMH NPOG-
KaMH.

PeakTupu. MeTnneHoBasi CHHAA CBOGOAHAA OT XJOPHAA UHHKA
ZnCl,. B puctHanupoBanHoft Boge pactBopaioT 0,5 r MeTH/ACHOBOM cHHEl
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1 o6beM 20BoAAT A0 | . 3Hauenne CTOAKOCTH B 3aBUCHMOCTH OT CPOKa
obeclBeyHBaHHA MeTHNEHOBO{l CHHell faHa B Taba. 3.

TaG6auna 3. Onpesenchne cTONKOCTH NO ppeMenH 0GecuUBCYHBAHHA

Bpemsi oGecupe- Bpems oGecuse-
YHBaHHA NPH Crofikocts, % YHBAHHA NPH Crofikoctb, %
C, cyr 20°C, cyt
0.5 1n 8 84
1 21 9 87
1,5 30 10 90
2 37 1 92
2.5 44 12 94
3 50 13 95
4 60 14 96
5 68 16 97
6 75 18 93
7 80 20 99

XononpepeaneHun CKIAHKY BMecTHMOCTbIO 150 Ma ¢ npuTep-
TOi NMpOGKOH HanoJHAIOT AOBEPXY BOAOH, CJefss 3a TeM, YTOGH B Hee
He monan BO3nyX, no6apastor (nuneTkoi ¢ ueHoit aenexus 0,1—0,2 ma)
0,4 M1 MeTH/ICHOBOH CHHell, BBOAA ee HEMOCPEACTBEHHO B JKHAKOCTD.
Ecan npuMeHsioT CKIfHKM Apyro#t BMeCTHMoOCTH, o6beM npHGaBiaseMoli
cHHeil HaMeHseTcs. CKAAHKY 3aKPHIBAlOT BOASIHBIM 3aTBOPOM (pPe3HHOBOIX
TOPXKeTKOM HJIH CTeK/ASAHHBIM KOJNIAKOM) W CTaBAT B TePMOCTAT NPH TEM-
nepatype 20° C. OtMeualoT yucao jHell, norpeGoBaBlIKXcs AAs obecuse-
4YHBAHHS OKPacKH.

MeTuneHoBas CHHAA 2aCOpOHpYeTCss OcaaKaMH, MOITOMY BOAH MYT-
Hble HJH ¢ 0CallkoM 4acTo 06eclBeYMBAIOTCA 3a CYeT MOrJIOLLeHHA Kpac-
KH, B 3TOM CJlyyae NOAb3YIOTCS MPeABAPHUTENLHO OTCTOSHHON JKHAKOCTBIO,

JKupkoctb, 6oraTas OfHOBPEMEHHO OPraHWYECKUMH BelleCTBaAMH
H HHTpHTaMH, YacTo GHCTPO obecuBeuHBaeTcs, HO Yepe3 HEKOTOpoe Bpe-
MA (DpuMepHO CYTKH) OKpacka BoccTaHaBamnBaercd. IlepBoe oGeciuBeun-
BaHHe MPOHCXOAHT MNpPH HCYC3HOBEHHH  PACTBOPEHHOro KHCJA0pPOAa.
[MockoabKy HHTpatel H HHTPHTH B 3TO BpeMs MOYTH He 3aTParHBaloTCH,
3a Bpema ofecliBeyHBaHHs NPHHHMaeTcs BpeMsi BTOPHYHOTO HCYe3HOBeE-
HHAl OKpacKi, eciiH oHO Gyaer.

MorpemwnoctTr MeToAa. Jonycrumast NHOTpeltHOCT MeEXAY
napajieJbHbIMH onpefe/eHHaIMy 6 u.

OBIEE COAEP)XAHUE NPUMECEH
Mpunuun Bee peutecta, cogepaluHecs B BoAe, MOXKHO pasge-
AHTb Ha PACTBOpEHHBIC W B3BelleHHnie. B3BewenHuie BewecTBa geAsTcs
Ha ocejalolilHe, Heoce[aloliHe H BenabiBaloliHe, PactsopenHbie BelecTba
OTAENAIOT OT B3BeLieHHLiX (UIbTpoBaHHeM. Onpenenentie obutero coaep-
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KaHHA TIpHMecefl CK/MaAbiBaeTc M3 BbIMaPHBAHHS BOAH, BHCYLIHBAHHA
ocTaTKa H B3BEIIHBAHHs CTO, a ONPEAe/CHHE PacTBOPEHIILIX BEilecTB —
TOJIbKO H3 BLICYIIHBaHHsl OCcTatTka moche (PHALTPOBAHHA H B3BEIHBaHHA.
Huxe npusepena pacwHdpoBKka npuMeHsieMblX 0Go3HayenHii:

«O61mee comepxaHue npHMecelt» — CyMMa BCeX PacTBOPEHHBIX H
B3BelIEHHLIX BeleCTB, KOTOPble ONpelesioT BullapuBannem npobel BOAH,
BHICYILHBaNHEM NOJMYyyeHHOro octatka npu 105° C no nOCTOAHHON MacCH
H B3BellHBaHHeM. <PacTBopeHlible BelllecTBa» — BellleCTBa, onpefesse-
Mble BbINapHBaHHEM NPOQHALTPOBAHHON NPOOGH!, BLICYIIHBAHHEM OCTAaTKa
npu 105° C moCTOAHHON MacChl H B3BELIMBAHHEM,

«BsBeleHHble BelllecTBa» — BelleCTBa, oOnpefessieMble BhHICYLIHBa-
HHeM ocTaTka Ha ¢uabTpe nocie QuiabrpoBanua mpobut npu 105°C ao
NOCTOAHHO{] MAcChl H B3BeLUHBAHHEM,

«OcraTok mocJe MpoKaNHBaHHA» — BeELLECTBA, oNpejelisieMble NMPoKa-
JMBAHHEM BbICYILIEHHbIX OCTaTKOB npH 600°C mo mocTOAHHOM MaccH
H B3BelIHBaHHEM.

«[ToTepy nNpH NpoKANHBAHHH» — Ppa3HOCTb MacC BbICYLIEHHOrO
H [POKANEHHOT0 OCTaTKOB.

O6wee copepxanne npumecefi. Omnpesensior BuinapHBaHHeM onpe-
AejeHHoro o6beMa npo6bl Ha BoasAHoM GaHe, BHICYIIHBaHHEM OCTaTKa
npi 105°C po nocrosiHHON Maccel W B3BemHBanueM. [las onpefeneHns
ocraTKa mnocje NMPOKaJHBAHHA CyXoif OCTAaTOK, MOJyYeHHbil mocje Bbinma-
PHBaHHS, NPOKAJHBAIOT B 3JeKTpHyecKoi neyn npu 600° C no mocTonHHOM
Macchl H MOC/e OXJIAX/eHHsi B JKCHKaTope B3BewnBaioT. [lotepio mpH
NPOKaJHBaHHH HaXoAAT no pasHoctH. OObifee comep:KaHHe mnpHMeceil
MOXKHO TaKXe HafiTH MO cyMMe B3BelIEHHLIX H PAcTBOPeHHHX BelleCTB.

Annaparypa. [laatnHoBble, kBapuessie Hau ¢apdopoBule yai-
Kkn. Boaanwan Gana. Cywwavnbiii wkag (105°C). DaektpHueckas My-
tdeavHas neus (600°C).

Xon onpepnenenns B npeasaputesbHo B3BelEHHYIO YallKY
nepeHoCAT onpeneseHHbl o6beM TUlaTeNbHO mnepeMewlaHHOR npobu H
BBHIMApHBAIOT Ha BOAAHON GaHe nocyxa. JlHo vaiikn cHapyxu o6THpaloT
¢uabTpoBaabHOIl GyMmaroii, cmMoyeHoil pa3GaBJeHHO CONAHON KHCJIOTOH,
a moToM AHCTHJJHpOBaHHO! Bomofi. Ocratok cymwar npu 105°C po no-
CTOAHHOM Macchl. [locsie. oXnaXAeHHS B JKCHKATOpe YaliKy ¢ BHICYLIEH-
HbIM OCTATKOM B3BCUIHBAIOT, 3aTeM NPOKaJHBAIOT B TeueHHe 1 4 B aseK-
TpHueckof meun npu 600° C po mocrosinHo# Mmacchl. Ecau npo6a coaep-
JKHT Gonbllioe KOJHYECTBO OPraHHYeCKHX BelleCTB, TO OCTIAaTOK MocJje mpo-
KaJqHBaHHA HHoraa ObiBaeT TCMHOFO tBera. B Takux cayyasx nocae
OXJlaXK[IeHHA YaWKH OCTAaTOK YBJAXHAIOT AHCTHJHPOBAHHOI BOJO,
OCTOPOXXHO BLICYLIMBAIOT H CHOBa MpokaJauBaioT. OpraHHyeckHe BellecTBa
H3 HEKOTOPbIX CHJIbHO 3arpsisHeHHBIX CTOYHBIX BOA YAAJSIIOTCA NPH Mpo-
KaauBaHHH ¢ GoablluMm TpyAoM. B rtakux cayyasx ocTatox yBJIaXKHSIOT
10%-HbIM BOAHBIM PacTBOPOM HHTPAaTa aMMOHHSA. YBJAaXHEHHe W NpoKa-
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AnBaHue, eciH HeoGXOAHMO, MOBTOPAIOT Heckoabko pa3. Yamky ¢ npo-
Ka/ieHHHM OCTaTKOM OXJaXKAalOT B SKCHKATOPe H B3BEHiMBAIOT.

Pacuer O6uice comepsanue npumeceit (X), ocratok mocse mpo-
Kannsauua (Y) u notepn npu npoxanusanuu (Z) (Mr/n) BHYHCAAIOT no
dopmyaam:

X = (my — my)¥1000/V;
Y = (mg — m,) 1000/V;
Z = (my, — my) 1000/V,

roe M) — Macca vYalllkW, MI; My — Macca YaliKH C BbICYMIEHHLIM OCTaTKOM, Mr}
My — Macca YallKH C OCTAaTKOM ROCJAC MPOKanHBanHA, Mr; V — o6beM npoGhbi, B3fi-
Toll AA8 onpesetclus, MJ.

Pacreopenunie seutectsa. a. [1N0THHI 0CTAaTOK onpefensiorT BHMapH-
BaHHEM omnpegesieHHoro o6beMa npo6H, npopHAbTPOBaHHOA yepes OY-
MaXHEE QHALTP, BHICYMHBAHWEM NONyYeHHOTO ocTatka mpx 105°C po
MOCTOSAHHON Maccut H B3BewnBaHueM. Takum o6pasoM HaxomaT coaep-
JKaHHe MHHEPa/NbHBLIX H HEKOTOPBIX OpTaHHYeCKHX npHMecel, He seTyunx
€ NapoM H He pasjaralolluxcs npu tTemneparype 105° C.

AnnapaTtypa. Yawksn BeinapupaTesNbHble NMJAaTHHOBHE, KBapue-
Bole HaH ¢apdopoBrie.

Xon onpeneneHus. B npokaneHHyio H B3BeilleHHYI0 YalIKY
noMewiaior 100 Ma npo¢uabTpOBaHHOM CTOYHON BOAM M BHINAPHBAIOT Ha
BoasHo# Gane. IIpH BuLINapHBaHHH YallKy HaMOMHAIOT He GoJee yeM Ha
3/, o6beMa.

ITocne BhIMapHBaHHA BHEILHIOK MOBEPXHOCTb YalIKH MOIOT, THIATe/b-
HO BHITHPAIOT W YalUKy NMEPEHOCAT B CYMuAbHBIR mKad, uHarpetHft fo
105° C. Cywmar 3 4, oxaaxpaior n B3BewnBaioT. M3 monyuennofi BesH-
YHHB BHIYHTAIOT MaCCy MYCTOH YallkKy W BHPaX<aloT MacCy PacTBOpEH-
HBX BeILeCTB B MH/JIATpaMMaXx Ha JHTP.

6. Tloteps npn npoxanueanuu. Tlocse ompeseneHHss PpacTBOPeHHHIX
BELLeCTB YallKy noMewlaoT B MYydeibHYI0O NMeyb B OMpeAeasioT NOTepio
Macchl NpH MPOKANHBAHHH, KOTOpOE BeAYT OueHb OCTOPOXKHO (MPH MOJb-
30BaHHH TTATHHOBOM MOCYmoit A0 c/na60-KPacHOro KaieHHs), 4ToOH H3-
GexaTb MOTCPH HeOpraHHyecKHX BeiwiecTB. [IpoKaJnBalOT A0 Tex mop,
MOKa OCTaTOK B yallke He cTaHerT OesblM HJIH GypoBaThM (npH 3HauH-
TeJbHOM COAEPKaHHH XKeJe3a).

IMpokaseHHyl0 YalIKy MOMELIAIOT B IKCHKATOP, OXJAXAAlOT H B3Be-
muBaloT. U3 nosydenHoro 3maueHust BLIYHTAIOT MacCy MNyCTON YallKH
R BHIPAXKAIOT MAccy 30461 (OCTATOK NOC/e NMPOKANHBAHUA) B MUJAJHrpaM-
Max Ha JHTP.

Tlo pa3nHocT MeXJy pacTBOpelNHbIMM BelUleCTBaMH M Maccofi 30AH
HaXOAAT COAEpKaHHe OPraHHYeCKHX BelleCTB WM MOTePI0 IPH npoKanH-
BaHMH B MHJJMTPaMMaXx.

Pe3yabtatsl okpyrasiotr go 1 mr/a.
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Basemennsie semectsa. OcHOBHaA Macta HEPACTBOPHMBIX B Boje
3arpsasHeHHi MPeACTaBjeHa B BuUAe B3BCIUEHHHIX BEULECTB, KOTOpHie onpe-
AeNSIOT BeCOBBIM METONOM C MpeABapliTeablbiM (PHABTPOBAHHEM CTOYHOf
BOZBI.

Onpedesenue ¢ Geasorvuoimu GuasTpamu. DTOT MeTOH TNPUMEHAETCH
MpH conepiKaHHH B3BElUEHHBIX BelecTB He meHee 10 mr/n. B Glokc ¢ mpH-
TePTOH KpHILKON BKJAAABIBAIOT NJAOTHHI Ge330JbHbIN QHABTD <«benas
AeHta» gnaMetpomM 9—I11 cM M cywar go MOCTOAHHON MaccH 5 4 mpu
Temneparype 105°C uaun 3 u npu Ttemmepatype 120°C. [locae cymxn
610Kkc ¢ GHABTPOM MOMELLAIOT B IKCHKATOP, OXJaXK1aloT B TeyeHue 20—
30 MHH W B3BEIIMBAIOT.

TwatenbHo  mepemelwlaHHYIO — CTOYHYIO — MKHIAKOCTL  fCPeHOCAT
B HECKOJbKO NPHEMOB B MEpHBII LHAHHAD BMecTHMocTbio 250 Ma g0
MetkH. [Ipn conepanun B3BelIeHHBbIX BeluectB MeHee 50 mr/m (GHOJOTH-
YeCcKH OYHIUleHHasA BoAa) ¢uabtpylor 500—1000 ma. [das  yckopeHus
$HABTPOBAHHA MOXHO MNOJb30BATbCA BOpOHKOH DioxHepa c BioXKeHHO#
MenHoil ceTKoH, cocyaoM Dyn3eHa n BOLOCTPYMHEIM HAacocOM (TOJBbKO
Aas mocrynampouteit H ocBeTJieHHOH Boabl), ConepKHMOe MepHOTO LH-
JHHApPa HeGO/bIIHMH MOPLHAMH BBIIMBAIOT Ha (QHJBLTD, MIOTHO BJAOMKEH-
HHIl B BOPOHKY DBloxHepa. YpoBeHb cTOUHOH BOAH B BOpoHKe BioxHepa
BO BpeMs ¢(UAbTPOBAHMA HOJ/KeH OHITh HHXKe Kpas ¢QuabTpa Ha 0,5—
I cm. LlnnuHap HecKoabKO pa3 OMOJACKHBAOT BOAOH, KOTOPYI0 TaKXKe
BbLIHBaIOT Ha QuabTp. BaakHuifi ¢uasTp ¢ ocagkoM noMemaior B cy-
WHAbHLA WKad (CA0XKHB €ro nomoJjaM OcCafkoM BHYTPb B OTKPHITHI
6tokc). Kphllwky ot Glokca KnaayT psAmZoM, BLICYIIHBAIOT A0 MOCTOSIHHO
MaccHl B TeX € YC/NOBHAX, YTO M uHCTHil ¢uiabTp. He BhHHMas Glokca
H3 wxada, 3aKpHIBAIOT €ro KPHllKOil H NepeHOCSAT B IKCHKATOP MeTan-
JiHYecKHMH wiumuamu, ITocne oxnaxiaeHns GloKe ¢ QHALTPOM H OCaAAKOM
B3BELIHBAIOT.

Mpumep. Ha duabTponative B3ato 250 Ma crovHoft Boawl. Macca Giokca
¢ ocTaTKOM Ha ¢uabTpe 25,9005 r. Macca 6lokca ¢ uHCTBIM (punpTpoM 258589 r.
Macca ocratka Ha ¢HAbLTpe 25,9005 r — 25,8589 r=0,0416 r, nau 41,6 mr.

IMepecuer pesyabTaToB: B 250 MJ BOABI COMEPKHTCA 41,6 Mr B3BelleHHbLIX Be-
uwecTs, B 1000 Ma X=41,6-1000/250=166,4 Mr. Jas HecOYHLLEHHON BOAbI Pe3yAbTATHI
OKPYraAAIOT A0 LEAbX MHJAAHIPAMMOB, CNEAOBATE/NbHO, KOHUEHTPAUHA B3BElIeHHBIX
BeulecTP paBHa 166 mr/a.

MotTepn npn npokanuBaHuH B ofueM Ko/AHuecTBe B3Be-
IIeHHbIX BeIteCTB ONMpeAensiOT OPraHHYecKyio 4acTb (moTepu NMPH NMpoKa-
JIHBAHHH) H MHHEpaJbHYI0 4acTb (30ay). UHCTHIe THIAH NpPOKAJAHBAIOT
B MYdeabHoll meun B TeueHHe 3—4 u npu Temnepatype 600—700°C.
BHHHMAIOT CMCUHAJbHEIMH LHNLAMHE H TIOMELLAIOT B 9KCHKATOp ¢ MeTaJ-
anyeckoit nmopcraBKoil. [Tocne oxjaKaeHHs THredb B3BEHBAIOT H 3amH-
CHIBAIOT B XKYDHaJ MAacCy YHCTOrO THIVIA. B mpoKaseHHbH THreap fome-
AT QUALTP C OCaAKOM MocJje ONpeje/ieHHs B3BELIEHHHX BELIECTB.
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Ias onpenenenus 30ab PHABTP
CHHUraloT H OCTATOK NPOKaJNHBAIOT
B MydeavHoli meyn npu Temmeparty-
pe 600—700°C B Teuenne 3—4 u.
THreAb ¢ 30J0M NOMEULAIOT B 3KCH-
KaTop, KpHILIKY 3aKpHBAalOT mocJie
CHHXXEHHSl TeMNepaTypbl THTAA TPH-

MepHo Ao 100°C, B mpoTHBHOM Cay- 7
yae B 9KCHKaTOpe co3faerca 6oJib-
1IOM BAaKYYM H 30J1a NPHTAHETCH K K axekmopy ‘ .

KDHIUKe 3KCHKaTopa. INMocne oxnax- Puc. 13. MpuGop nans onpeaencHus
JOE€HHA THreAb ¢ 30JI0f B3Belllu- 83BelIeHHBIX BELIECTB HA MeMOpaHHbIX

duavTpax
BaloT. ! — CTakaH-BOPOHKAa (HHKe/NMPOBAH-
Mpumep. Macca THMIA C  30a0f #Hass GpoH3a); 2 — KepaMHyeckas NO-
99,9239 r. Macca YHCTOrO THras 20,9130 v,  PHCTaA mpokNajKa; 3 — wmerannuye-

CKHH KpaH; 4 — MeTaJJHyeckaa Bo-
Macca sonpl B 250 Ma CTOuHOR BOABI  pouya ¢ pesuHoBOA NMpoGKOR: 5 — Me-

29,9239 r — 29,9130 r=0,0109, r, HAM  Tanauyeckas Tpy6Ka; 6 — TpyGa mHa-
10,9 mr. MeTpOM 50 MM: 7 — KpaH LHaMeTpOM
* 0 MM; 8 — MaHOMeTp
Pacuer BoAbl B 1 A CTOuHOA BOALL:

B 250 Ma Boabl comepxkutca 10,9 mr soawl, B 1000 MA BoAb conepxuTCA X Mr 30-
an X=10,9-1000/250=43,6 Mr. PasHocTh MexXAy Maccoll B3BelIeHHLIX BelecTB
H 30Abl paBHA KoAHUecTBY Ge330/bHOro BeulecTBa (MOTEPH NpU NPOKAAHBAHUH).

B HaweM npHMepe: Macca B3BelleHHbIX BeutecTs 166,4 wMmrfa, Macca 30aM
43,6 Mr/an, Macca 6e330/bHBIX BELLeCTB HAM NOTEPs NMPH NPOKANHBaAHHHM 166,4—=43,6=
=122,8 Mr/a.

Has natypanbioit H OTCTOEHROM CTOYMON BOAB! pe3yAbTaTul OKpYT-
JSAI0T 10 UeAbIX MHAJIHTPAMMOB, AJisg OMHUIEHHBIX — N0 NeCATHIX HoAef
MHJIMTpaMMa.

Onpedenenue ¢ membpantoimu GuabTpamu NPHMEHAETCA NpPH CO-
AepXaHHH B3BELIEHHLIX BelllecTB B Boae MeHee 10 mr/a.

Annapartypa. PuibTpoBajbHBII annapar co CTEKJAAHHOA HAH
MEeTaJIHYecKoii BOPOHKOM H Hacailkoi 3eitTila Aasi GAKTEpPHONOTHYECKHX
ananuszoB (puc. 13).

Mem6panusie ¢uabTpsl Ne 6 ¢ mopamu auamerpoM 3,5 MK («npes-
BapHTeabHbie»). PHALTPH HErHrpoCKONHYHL B OTAHYHE OT OyMaXKHHIX.

Moprotoska puavtpos. Jan ynaneuus Bo3gyxa Guabrpsl
KHAATAT B QHCTH/JHPOBAHHON Bode 15 MHH, BLIHHMAIOT MMHHUECTOM H MOA-
CYLIUBAIOT MEKAY NuCcTaMH GUALTPOBaAAbHOM Oymary.

MemG6paHHble GHABTPE pacKAaZbBalOT B GIOKCH mo 1—2 wT. H NoA-
CYLIHBAIOT B CYIWIHAbHOM WKady npu Temnepatype 60°C B teuenue 1 u.

Bricyurentuie GuABTPH NMPH XpaHeHHH B IKCHKATOpe COXPaHAOT NO-
CTOSIHHYI0 Maccy B TeueHHe TpPexX Heledb.

XomonpecpnencHunsa Puantp 3aknaamBalor B Hacanky 3efiTia
H GUAbTPYIOT NpH Pa3pereHnH QTMEPeHHbI 06bem Boaw (500—1000 ma).
B Hacaaky MOXKHO 3aK/nafbiBaTb OHOBPEMEHHO ABa (GHALTPA.
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Ecan sona ¢uabTpyeTcs NJOXO, TO NMPONYCKAOT MOJOBHHY BOAMH
yepe3 nBa ¢HALTPa, BepXHHIl 3arpA3HeHHbLI (QHJALTP CHHMAIOT H foMe-
waioT B Giokc. OcraBiuyloca BOLY NPONMycKaloT uepe3 BTOPOi (HIAbTP.
IMpucraBlune K CT@HKAM BOPONKH B3BElUGHHbIC BELICCTBA CMBIBAIOT He-
GoJbIIHM KOJHYECTBOM AHCTHANHPOBAHHOH Boabl. [lo okonyanuu ¢GuaLT-
poBaHHA 06a MeMOpaHHbIX (HHABTPA C OCAAKOM MOMeINaloT B OIOKC H MOA-
CYIIHBAIOT A0 MOCTOSAHHON MacChHl.

IIpn HeGoablioM KoaMYeCTBe B3BENICHHBIX BellleCcTB (AOOYHLIEHHAS
Boaa) QuabTpH moacymHsaloT B TeueHwe | u mpH Temneparype 60°C
H 3aTeM B3BEUIHBAIOT MOC/E OXJaXAeHHST B SKCHKaATOpe,

NMpumep. Mpodunsrposana npoba 500 Ma Boabl. Macca Gioxca ¢ GHALTPOM H
p3pecblo 21,0658 r, Macca Gwoxca ¢ yHCThIM (HAbTpoM 21,0544 r, macca B3pellieH-
HuIX Beutects 21,0658—21,0544=0,0114 r, uan 11,4 mr.

Pacyer BapemleHHHx Bemtects B | n. B 500 Ma Boabt copepxkHTca 11,4 Mr
B3BelleHHLIX BelllecTB, B 1000 mMa X=11,4.1000/500=22,8 mr.

Ecan Ha ¢uabtpoBanue B3sito | /1 BOAB, TO pe3ybTaThl MOJYYaloT
HEMOCPCACTBEHHO B MWJJAHTpaMMax Ha JIHTP Ges nepecyera.

Npumep. Ha dunbrpopatue B3aTO | A Boabl. Macca Glokca ¢ QuabTpom H
B3Becbio 21,0093 r, mMacca 6wKca, ¢ ¢HaAbTpoM 21,0074 r. Macca B3BellleHHHIX Be-
ntects B 1 & BoAn 21,0093—21,0074=0,0019 r, nau 1,9 Mmr.

Ocepaomue BellecTBa
ITo o6vemy

Annaparypa. Oas onpeieneHus oCefaioliHX BEUECTB NOJb-
3yorea unanHApPamu Jlucenko Ha 1000 ma ¢ ueHoft nenenna 0,1 Ma1 B HHIK-
Heil yactH uuaHHapa (puc. 14), KoTopbic YCTaHaBJHBAlOT B CHeUHA/b-
Hoft croiike.

Xop onpenenennna Unannap JIMCEeHKO HamoAHAOT TILATENb-
Ho B36onTaHHOA cTOUHOIT MHAKOCTbO. Uepes 45 MuH H uepes 1 u 45 muu
COCYA OCTOPOXMHO MOBOPAUMBAIOT HECKOJBKO Pa3 BOKPYr OCH, 4TOGH
OCEBLIHA HAa CTEHKAX COCYA2 OCaf0K MOr cronasTu BuH3. Uepe3d kamauie

30 muH orMevaoT o6BveM ocafi-

Ka. Peayabrar BHipaxaior B

MHUMJIHAMTPAX Ha | 1 XKHAKOCTH.

N - L Ecan nco6xoaumo xapaxre-
pH30BATL  CKOPOCTL  OcefalHs

v . :I' ! ocaaka (nAHHAMHKA Oca)KJenus),
b B I TO OTCYeThl fAenaloT uepe3 Kax-
: abie 15 MHH, OCTOPOXHO NOBO-

e J . R payuBasi Cocyl BOKPYT OCH Kax-
; R .<. Able 5 MHII 10 OTcYera B Teye-
~ﬂL . \ R T
N e S AN Hue uyaca, 3aTeM uepes 1,5; 2; 3
LRSI ¥ 4 u. JlBa nocaenHnx namepe-
HHS NS BOJ C H3BECTHHIM COCTA-
Puc. 14. Wuaunapy JIncenko BOM MOrYT ObITb ONYLUCHBI.
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Mo macce

TMocne aByx4acosoro otcraWBaHus npobul B LuAuHApe JIHCEHKO
WKHAKOCTb cHBalOT cHOIIOM, CTCKAsHIYi0 TPYOKYy cudoHa mepxkart crpo-
ro mo ueHtpy. Ocrabminecs 100 M KHAKOCTH BMeCTe ¢ OCaKOM nepe-
HOCAT Ha 6e33osibHBIL GUALTD ¢ Genoil JeHtoit amamerpom 9—I11 cm
H OuabTpyloT ¢ BakyymoM. CyllaT H B3BelIHBAIOT, KaK NpH onpeaene-
HHH B3BeLIeHHBX BCILECTB.

Mpumep. Macca Olokca ¢ duavbTpom H ocaikom 259238 r, macca OGiokca

¢ ¢uavTpoM 25,8336 r. Macca ocezawoninx peuects B 1 A cToynoll oA 25,9238—
—25,8336=0,0902 r, uan 90, 2 mrin,

XJOPHABI

Onpeneaenne no Poavrapny. I[Mpuunuun Xaop-HOH ocaXmalOT
pactBopoM HHTpaTa cepeGpa. HM36biToK cepe6pa OTTHTPOBHIBAIOT pPOAa-
HHAOM KaJiisl B TNPHCYTCTBHH JKe/Je30AMMHAYHBIX KBaclioB B KayecTBe
HHAHKaTOpa.

PeaxkTtusu. Hurpar cepebpa, 0,05 n. Boaubiii pacteop. B 1 a
LHCTHAJHPOBAHHOM BoAbl pacTBopsAloT 8,5 r. XpaHAT B TeMHOM CKAsSHKe.

Poaanna kanus, 0,05 H. Boauwbit pactsop. B 1 g1 aucruaanpoBanHof
BOAK PacTBOPAIOT 4 I DOAAHHCTOTO aMMOHHS HJAH 5 r PORAHHCTOrO Ka-
aus. Ycranasaupaiot tHTp no 0,01 H. pacTBopy cepefpa H AOBOAAT NpH-
Gausnteabto go 0,05 H.

Xnopug Hatpusa, 0,05 H. pacrBop. B pucrhanupoBanHofi Boge pa-
crBopAloT 3,728 r nMepekpHCTaNNH3OBAHHOFO XJIOPHCTOTO HATPHA HMJH
2,922 r yHeTOro CnJaB/eHHOrO XJAOPHCTOTO HATPHA H 06beM KOBOAAT A0
1 1; 1 ma pactBopa comepxur 1,773 mr xsaopa.

PacTBop Xene30aMMOHHEBHIX KBacuoB. K HacHIUEHHOMY NIPH KOM-
HaTHOM TeMmepaType pactBopy KBacuoB (okoso 14 r B 100 Ma Boawl)
106aBAsAlOT KOHUEHTPHPOBAHHYIO YHCTYIO a30THYIO KHCAOTY (DJOTHOCTD
1,2) no ucuesHoBeHHs Gypoii okpacku. Ilpu moGabaexHun 1 mMa noayuex-
Horo pactBopa K 50 MJ CTOYHHIX BOA He JOMKHO moABAATbCA GypoBaTofi
OKpacKH.

IMMoaroroBxanpo6. Ecin B npo6ax comepiarcst cepoBonopoa,
HUTPUTH! (Gojiec 5 Mr/i) W BoccTaHaBAHBaIOUIHe cepe6po opraHHuecKHe
BelllecTBa (H3MeHeHHe IBeTa ocaaka ot Geaoro a0 ¢uoseToBOrO),
T0 mocae poGasaenust 1 Ma ksacuos npu6GasasioT Ha xoaoay 0,1 H.
nepMaHranata Kajius A0 [MOABJEHHS He Hcuesaiouieii B  TeueHHe
1 mun oxpacku. Ecau npoba crouHoil Boabl OKpalleHa OPraHHYeCKHMH
BelileCTBaMH, TO €e MpeABapHTE/bHO BLINAPHBAIOT B lEJMOYHOR cpese
nocyxa. OcTaTok cacrka mnpokasHBalOT, PacTBOPSIOT B ropsuyefl Bojge
H 3aTeM NPHUCTYNAIOT K onpeieseHHIo.

Xon onpeacaenuns. K 50 ma sceaneayeMoit HAKOCTH, copep-
WKaulehi He Gontee 7 Mr ¥sopHaoB, noGasaawT | Ma Kene3oaMMOHHEBBIX
kBacioB H 10 Ma pacrBopa asotHokucaoro cepe6pa. Habuitok cepeGpa
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GLICTPO OTTHTPOBHIBAIOT POJAHHAOM A0 MOABJNEHHS KPacCHOBATOTO OKpa-
IUNBAHHA, He Hcye3alollero B TeueHHe | MuH (a, ma). TIpu nossaeHuu
OKPACKH OT MEPBLIX KAMeJb PofaHHAa GepyT MCHbLLICE KONHYEGCTBO BOAK
H 106aBASIOT AHCTHANHPOBAHHYIO BOAY A0 50 Mj. YCTaHaBAHBAIOT THTP
poaannga H cepebpa. B kon6y momewalor 10 mMa pactBopa HHTpaTa
cepe6pa, 50 M/ MHCTH/THPOBAHHOI BOAH | M/ XKe/ie30aMMOHHEBHIX KBAC-
0B, OTTHTPOBLIBAIOT pacTBOpoM pomanuga (0, ma). B apyryio koaby
nomeiator 20 My pacrBopa, 10 Ma craBmapTHOro pactBopa XJopuia
Hatphsi, 30 MA QHCTHJIMPOBAHHOI BOALI H 1 MJ  JKEJIC30aMMOHHEBBIX
KBAcUOB, OTTHTPOBLIBAIOT PaCTBOPOM pojaHuia (¢, MJ).

Pacuer. Komuuccrso xJopa (Mr/n) paccimthiBalor no Qopmyne

X = 1,773 (b — a) 1000 . 10/[(2 — ¢) VI,

rae V — o6vem npoGui, pI3aTol AN aHANN3a, MJ.

PeaysabTarhl OKPYLASIOT 40 UEABIX MHJANUTPAMMOB.

Mepkypomerpnueckoe onpenenenne. I1punuun. Huskas xoHcran-
ra AHCCOUHAUHH XxJaopuma PTyTH (2,6-10-15) nossBosser [HoOCTATOYHO
TOYHO OMNpenesiTh XAODHA-HOHBI MPH THTPOBAIMH PacTBOPOM HHTpaTa
pryti. Touky 3KBHBAJEHTHOCTH ONpeaeasiior AHGeHHAKap6a3oHOM, KOTO-
phifl BMecTe ¢ M3GHITKOM HOHOB PTYTH o6pasyeT coeiHHeHHe (HOJETOBO-
ro uera. Turposauue nposoasat npu pH 2,5+0,1. Bes pas6aBaesns npo-
66l MOXKHO OfipefeNuTb XJOPHABI KOHUCHTpaiuHeir go 1000 mr/a.  Has
TOYHOTO OMNpefeNeHHst XIOPHAOB KoHUeHTpauuei menee 10 Mr/n npoGy
Heo6X0auMO yMapHBaTh.

Onpenenennio MeialoT cy/bhHTH, XPOMaThi 4 TPeXBaNeHTHOE ¥KeJe-
30 B KOHUeHTpauusx 6osee 10 mr/a.

BMecte ¢ XxJopHzaMH 3THM MeTOAOM ONpeAensdlorT Hoauael H Gpo-
MHAbL, KOTOPble OOLIYHO He NOJKHBI MPHCYTCTBOBATD.

Mewatoies BAHAHUWE CYyAbhHAOB, HHAaHHAOB, OGoabmiofi MYTHOCTH
A OKPACKH YCTPaHAIOT TAK XKe, KaK H B NPeAbAYUIHX ONpeneeHHsX.

P e ak TuBb. Buancruanar.

Asoriias kuenota, npumepno 0,2 H. pactBop. 12,7 Ma KOHUEHTPHPO-
paunoft HNO;, He copmepixauteit xjopHmos, pa36aBafioT GHAMCTHISTOM
ol a

Eakufi nHatp 0,1 u. pactBop. NaOH pacreopsiior B 1 1 6HEHCTHA-
anta.

Hudennaxap6ason, 6poMdpenooBsldl CHHHA CUPTOBOM PacTBOP cMe-
wanHoro nuaukatopa: 05 r audennnxapbasona n 0,05 r Gpomdenono-
Boro cuHero pacrBopsior B 100 ma 95%-Horo 3TunoBoro cnupra. Pacr-
BOp XpPaHAT B TeMHOI1 GyThbLIH.

Hutpar pryru, 0,05 u. TurpoBanuuiii pactsop. 8,5 r Hg(NG,).!/.H,0
YBAAXKHAIOT 1 MJA KOHUEHTPHPOBAHHOH Aa30THOH KHC/IOTB, PacTBOPSOT
8 200 ma Boan u obvem mosoasit Ao 1 a. Iiaa npuroToBJieHHst pacTBOpa
MOMHO TpHMeIHTb TaKXe okHchb pryTH, 55 r HgO pacreopstor B ue-
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GosbIIOM H36BITKe KOHUEHTPHPOBAHHOM a3oTHOM Kucaoth. THTP pacTBopa
yCTaHaBJAHBAKT THTpoBaHHeM 5 MJ 0,05 H. OCHOBHOrO pacTBopa XAopHAa
HatpHus, pas6aBjeHnoro a0 100 ma 6HpHcTHANATOM. THTPOBaHHe NMPOBO-
AAT TaK XKe, Kak M NpH aHa/auze npoGbl PaCTBOPOM HHTPATA PTYTH.

Xnopun Hatpusa, 0,05 u. pactsop. B Guauctuaaste pacrBopsioT
2,9221 r NaCl, seicymentoro npu 105°C, o6bem posoaar fo 1 4.

Xonp onpegenenusn Haa paboru Gepyr 100 ma duabrpobaH-
Hoft mpo6bl HJAH MeHbllee KoauuyectBO M o6beM pmosomar no 100 Ma
AUCTHMIHPOBaHHOA Bopoit. K npobe B KoaA6y ansi THTPOBaHUA A0GaBAAIOT
0,3 Ma pacrBopa uHaHKaTopa W TUTPYlOT 0,2 H. PacTBOPOM Aa30THOMN
KHCJIOTBI 10 Tepexola OKPACKH H3 CHHe-3eJeHOH B Ke/TyIo, Nocjie Yero
npuansasr eule 0,25 Ma KNCAOTH. Hna CHALHOKREALIX 1PO6, B KOTOPHIX
HHOHKATOP OKpallleH B XeaTulit UBet, HeoO6xoaumo po6abutb 0,1 H. pacr-
BOp €IKOro HaTpa 10 MOSIBJCHHS CHHe-3eJeHOil oKpackH. 3aTeM NpoGy
MNOAKHCAAIOT a30THOR KHCIOTOH, KaK YKa3aHO BBILUE, H THTPYIOT PacTBo-
POM HHTPATa PTYTH 10 NMEPexXoia XeATOH OKPACKH B (PHONCTOBYIO.

KoanyecTBo pacrbopa HHTpaTa PTYTH, HeoOXOAHUMOE ANt H3IMEHEHH:
OKPaCKH MHAHKATOPa, OMpeleasIOT XOM0CTHM onbitoM co 100 mMa guctua-
JHpOBaKHOfl BoaH. Pacuer coaepXaHHA XiopHAOB (MT/a) onpeaeastor
no gopmyne

X = (a—b)K.1773V,

riae a — pacxos 0,05 H. pactBopa PTYTH Ha THTpoBatHe mpoGul, MA; b -~ pacxom
0,05 H. pacTBopa HMTPaTa PTYTH HA THUTPOBAHKE B XOAOCTOM onuite, MA; K — no-
npaBouHbifi Ko3(pdHUHEHT K THTPY pacTBopa HuTpara pryth; V — o6bveM npobhi,
B3ATOR Ha onpepeneHue, Ma.

Pe3yabTaThl OKPYrasioT A0 UEAHIX MHAAHTPAMMOB.

Onpeneneune no Mopy. Il p ununn. Copepxaiuiics B Boae B pa-
CTBOPEHHOM COCTOSIHHH XJOD-HOH OCa)XaaeTcs a30THOKHCAbIM cepeGpoMm
B BHJe MaJOpacTBOpPHMOro XxJopnaa cepebpa (Geawifi ocanaok). B kauect-
Be MHIMKATOpa NPHMEHSIOT DacTBOP XpoMaTa KaAHf JHUMOHHO-XKeJTOro
UBETa, KOTOpBI pearupyer ¢ H3GLITOMHBIMH WOHaMu cepelpa, B pe3ydib-
TaTe JIMMOIHO-XKE/NTast OKPacka pacTBOpa MeHSeTCS Ha OpaHXKeBO-)KeJ-
ty10. MeToa npHMeHseTcs A2 ONpeACienHs XJAOPHAOB NPH COAEPXKaHWH
nx Boille 2 Mr/i. Be3 pasz6aBaenus THTPYIOT Npo6bl ¢ cofepKaHHEM XJO-
puaos go 400 mr/a.

Mewaowne Bauaiud. Onpeleneduio MeWaloT B3BelleHHBE
BellleCTBa, KOTOpble YCTPAHAIOT IHApaToM oOKHCH amomuiug. K 100 ma
npo6h 206aBAsOT 3 MA CYCNEH3HH, CMeChb BCTPAXHBAIOT, 3aTeM GHALT-
PYIOT H OCAlOK [POMBIBAIOT AMCTHANHPOBaNHOi BoAoil. XnopHanl ompe-
Zieasior Bo BceM o6veme QuabTpata. BmecTe ¢ xmopuaamn onpeaensiorcs
UHAHHABI, KOTOPHIC MOXHO HpefBapHTeNbHO PaspyWHTb MEPEKUChbio BO-
Aopoaa B Iluenodnoji cpeae. ORHOBpeMeHIIO paspyilaoTca  Mellaolixe
onpeac/icHuIo Cyabbuab,
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Annapatypa. Konuueckue Koa6p BmecTHMoCTbiO 250—300 ML

PeakTuBH. Bugucruansr.

Cepnas kucaoTa, npuGansuresbHo | H. BogHHl pactBop. B amcrus-
JAHpOBaHHON Boje pa3basisior 28 Ma KoHueHTpHpoBaHHOA HeSO4 H 06b-
eM aoBoaAaT a0 1 a.

Eaxkunit Hatp, npu6ausurespHo 1 H. BOAHHA pactBop. B Gumucrtua-
asare pacrsopsiotr 40 r NaOH u nosoasit o6bvem a0 1 &

Genondranenn, 0,5%-uuit Bogubii pactBop. B 50 ma 96%-Horo
STHI0BOrO cnHPTa pacrBopsioT 0,5 r deHoadTanenHa H Pa3baBAKIOT AH-
CTHAJHPOBaHHOM BoAof no 100 m..

Xpomat kanus, 5%-Hbii BoAHbI pactBop. B HeGosbiioM o6beme
Guaucruaaara pacrsopsaior 50 r K:CrO, u noGaBnsior pacTBop HUTpHTa
cepe6pa no Hauana o6pa3oBaHHs KpacHoro ocanka. [locse aByxyaco-
BOT0 OTCTaHBAHHA PacTBOP (HALTPYIOT H 06BEM AOBOAAT OHAHCTHANA-
TOM 20 1 2.

Hurpur cepebpa, 0,1 n. (0,05 w. uau 0,02 n.) pacreop. B Guam-
cTHAAATE pacTsopsiior 16,9874 r (8,4937 uan 3,3975 r) AgNO;, shicyuren-
Horo npu 105°C, u o6beM aoBouat ao 1 a. Turp uutpata cepeGpa ompe-
HeNAOT THTPOBAHHEM 5 MJ PACTBOPA XJIOPHAA HATPH COOTBETCTBYIOMLEH
HOpMaJbHOCTH, pa36aBaensoro a0 100 Ma GupncTuanaToM. THTPYIOT onu-
CaHHHM HHXe METOZOM M3 MHKPOGIOPETKH.

Xnopun natpuda, 0,1 H. (0,05 n. nan 0,02 H) BoAHHA pacTBOP.
PactBopsiior B 6uaucThaaste 58443 r (2,9221 wan 1,1684 r) NaCl,
BHcywennoro npu 105° C, u o6vem mpoBomar no 1 a mpu 20°C.

Fuopar okucu amomuuus. B 1 a1 aucrunanposaHHolt BOAb pacTBO-
paior 125 r anlOMHHHEBO-KaJHEBHX KBACUOB M 0OCaXZAlOT THAPAT OKHCH
ANIOMHHHA aMMHaKkoM. [IpOMEIBAalOT AeKaHTauMedl B GOJbLIOM CTaKaHe
AHCTHANHPOBAHHON BOAOH [0 HCYE3HOBEHHS PeakUHH Ha XJOPHAB, HHT-
paTh H aMMHaK.

Xon onpenenenns Ecan B Bome comepxurcsa Gosee 50 mr/n
XJOPHAOB, At THTPOBaHHA GepyT BoAn 25 MJ HAH MeHbule, fo6aBass
AHCTHIIHPOBAHHYIO BOAY A0 50 MJ; eC/H KOJHYECTBO XJIOPHIOB MeHblle
10 Mmr/a, BunapHBaHHeM KOHUEHTpHpYIOT o6beM npoGu ¢ 250—500 no
50 ma. Ecan koanyecreo xaopuaos 10—50 mr/a, to Gepyr 50 ma muccae-
ayemoit Boaul. Kucabie H menounble npo6Gel HefiTpaJH3YIOT €AKHM HAaTPOM
WM CepHOIl KHCJAOTOR B MPHCYTCTBHH deHoadTanenta, npH6GaBHB HHY-
TOXHO MaJblii H3GBITOK KHUCJOTH, uToGHl PacTBOP MOC/e lieATpanH3aliH
6Ha GeclBETHHIM.

K 50 ma noarotoBaenHoii npo6ul 106aBisioT 1 MJa Xxpomara KafHs
H THTPYIOT CTaHLAPTHHIM PacTBOPOM a30THOKHCJOTO cepebpa mnpH mo-
CTOSIHHOM NepeMelHBaHHH [0 MCPexola JHMOHHO-XKeATOA OKpackH
B opakxXeBo-xearyio. He caepyer mpuuuMaTh KpacHoBaTylo omnaJnectell-
unio o6pa3oBaBulerocs XJOpHCTOro cepeGpa 3a u3MelleHHe uBeTa pa-
cTBopa. UTOGH YJOBHTb M3MEHCHHS WBeTa, PAAOM CTABAT KOHTPOJBHYIO
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kon6y, B koropyio no6asasior 50 MJ AHCTHAHpoBaHHOM BoALI H 1 MA
XpoMara Kaaus.

Pacuer. Comepxanue xsaopua-HoHoB (Mr/n) suiyucasior no dop-
myJe

X = (a—b) KN . 35,45 . 1000/V,

rae a — o6beM pacTsopa HHTpaTa Cepe6pa, H3DaCYomOBaHIIOrO WA THTPOBaliHe Mpo-
66, MA; b — o6beM pacTBopa HHTpaTa cepe6pa, H3PacxodoBaMRoro Ha THTpoBa-
HHE B XOROCTOM onbiTe, MA; N — HOPMaAbNOCTb THTPOBANNOrO PacTBopa HHTPATa
cepe6pa: K — nonpaBounnift ko3dduuHeHT X THTPY pacTsopa HHTpaTa cepelpa;
V — of6beM npoGul, B3ATON Aas onpenenenns, ma; 35, 45 — sxkpusaaent Cl-.

PesyabTaThl OKPYrafioT A0 LEALIX MHJJIHIPaMMOB.

AKTHBHbLIA XJIOP

Hopomerpnueckoe ompenenenne. [TpuHunn Xnop Buaenser #ox
#3 pacrBopa fogMaa. BeineneHHbii #0g THTPYIOT PacTBOPOM THOCY/b-
¢daTa HaTpHA B NPHCYTCTBMA Kpaxmana.

Mewatwo HHe BAHAHHUA, B OuHILEHHBIX CTOUYHBIX BOAAxX MOTyT
comep:KaTbesi HHTPHTH, HHUTPATH, CONH XKeae3a, KOTOpHE peaTHpYIOT
¢ AONMCTHIM KaJHeM B CHJAbHO KHCJOM pacTbope, eCAH PeaKUHIO BeCTH
¢ aueratHmm GydepupiM pactBopom pH 4,6, To Mewalowme BAHAHHA
HUTPHTOB (B0 5 MT/s) ® OKHCHOrO Xene3a (oo 5 mMr/n) He nposBAsOTCA.
B npucyTCTBHH 3HAYHTENbHHIX KOJNHYECTB OPraHHueCKHX BEIECTB Pe3yiib-
TaTH HCKaXalTcs.

Annapartyp a. INorenunomerp.

Peakrtnsu. Ploaua kamms, 0,5%-usii Boanuit pacrsop. He mon-
WeH OKPAWHBATLCA B CUHUA uer npH pactBopennn 0.5 ¢ KI 8 100 ma
AMCTHIIAPOBAHHOA BOAM, RoGaBrennn 6 mn Gydepmofi cmecn u 1 Ma
KpaxmaJa.

Auerarnasn 6ydepnas cmech, pH 4,6.

B Koa6y nomemarnor 102 Ma | M pacTBopa YKCYCHOl KHCJOTH
u 98 Ma | M pacTBOPa YKCYCHOKHC/IOTO HATpPa, CMEIIHBAIOT u o6beM
N0BOAAT f0 | N AMCTHAAHPOBaHHON Bomofi. MonspHuil pacTBOp yKeye-
HO# KMCJAOTH MOJYYaloT paseefiehneM 57 MA NEAAHON YKCYCHON KHCJOTH
AHCTHIIHPOBAHHOA BOAOA A0 | A W THTP YCTaHABJAHBAIOT MO IIEJOYH.
MonspHbIfi PacTBOP YKCYCHOKHCJIOrO HATPa MNOAYHaloT PacTBOPEHHEM
136 r CH;COONa-3H,0 B auctuianpoBaHHoli Bofe H 0GBHEM JOBOAAT
nola

Tuocyavdat 0,01 u. pactsop (c. 52).

Kpaxman, 0,5%-Hufi sonsmii pactBop (5 r Ha 1 A1), He KOHCEPBR-
posanHofi cajaHUKI0BOA KHC/IOTOR.

Xomonpeaenennn K 100 mn nccnenyemoin Boam noGasasior
1 ma 10%-uoro pacteopa KJ u 2,5 ma aueratHoil 6ydepHoit cmecH, nepe-
memguealor, npubasasior | Ma 0,5%-1oro pacTBopa Kpaxmaia W THTPYIOT
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FHMOCYAbGHTOM 10 HcuesnoBeHHst cHulel okpackd. Heawnssa TutpoBaTth Ha
npAMOM coJHeuHoM csery. 1 ma 0,01 H. BogHoro pactBopa THocy/bhala
cootBetcTByet 0,355 Mr xsopa.
Pacuer. ComepiaHue aKTHBHOTO xJopa (Mr/n) BBLIYHCARIOT NO
dopmyae
X =a. 0,355 K . 1000/V,

rae a — Koanuccteo 0,01 1. BoAHOro pactsopa THocy/abdaTa, M3pacXoZoBaitiioro Ha
THTpoBaHHe npo6ul, MJ; K — nonpapouHulfi Ko3ddHUHEHT K THTPY pacTBOpa THO-
cyabdaTta; V — KOJIHYCCTBO MCULITYEMOR BOAB, MJ.

PesyabTaTil ApH  KOHLUCHTpAUUH A0 IMP/A OKPYrAfIOT JIO COThiX
Aoneit MuaurpaMMa, cseiic | Mr/u-— 1o ACCATHIX J0AeH MHJINHrpaM-
Ma.

Konopumerpuuecknue MeToAbl onpenenenus ¢ Oo-toauaunom. I1pnu-
upn. [pu peakunH aKTHBHOTO XJiopa ¢ O-TOJHAHHOM B KHCOM cpeae
PacTBOp OKpAlIHBaeTCA B JKeATHIl WAH opaHXeBblil uBer. IIpn KoHueHT-
paunax 0,1—1,5 mr xsnopa B 1 a1 noab3yioTcs cBETOGHABTPOM, HMEIOUINM
MaKCHManbHOC cBeTonponyckante npu 400—450 MKM; npH KOHUERTpanHAX
xsopa 0,5—~7 Mr/n-— cBeTOGHALTPOM ¢ MAaKCHMYMOM NpH 490 MkM. Peak-
LHA XJ0pa ¢ O-TOJNUAHHOM OYeHb YYBCTBHTEJbHA, YTO MO3BOJIAET MpH
o6paGorke npoGet o6bemom 100 M. HemocpeACTBEHHO OmpeAe/uTb OT
0,0l nc 7 mMr/nClzB 1 a1

Mewawmue BAnAHHA OrpeseseHuio MeWaoT XKeNC30 B KOH-
neHTpauuu cabitie 0,3 Mr/A M HUTPHUTH B KOHUeHTpauuu cBbiwe 0,1 Mr/a,
MO0TOMY HeOGXOAUMO ONpeAeNHTb HX Melalollee BJHAHHE B XOJOCTOM
OnuTe, AN Yero CJefyer MOJb3OBaThCsi BapHaHTOM B (cM. HuxKe).

Annapatypa. DOTOINEKTPOKONOPHMETP, CHHHil CBETOPHIBLTD
(A==435 n 420 mxu). Koa6el dpaenmeiiepa nepen ynorpeGaenneMm norpy-
JKaloT Ha 3 Y B BaHHY ¢ XJIOPHO/ BOAON M 3aTeM HECKOJDbKO pa3 NpPoMbi-
BalOT AHCTH/JIHPOBAHHON BOAOIL.

PecakTusui. Conanas Kucaora, pas6asaennas 1 : 6.

o-Tonuaun, 0,135%-Huii pacrBop. B 500 Ma AHCTHANIMPOBaHHOM BOAH
pacrsopaioT 1,35 r 0-TONHAHHTHAPOXAOPHAA H cMelnBaioT ¢ 500 ma pas-
GaBaeHHolt coasiHofi kncaoThl (150 Ma KoHueHnTpupoBanuoit HCl u 350 ma
RHCTHAJAHPOBAHHON BOAbL).

Apcennt narpus, 0,5%-Hulft BoAHKIA pacTBOp.

XnopHas Bofa, craHaapTHuit pactBop. Ilpurorosaserca pasbabie-
HHEM PacTBOPA THNOXJOPHTAa HATPHA AHCTHANHPOBaHHOA Bopoil. B 3apn-
CHMOCTH OT KOHUEHTPAalHH THNOXJOPHTA HATPHA 3anacHoit pacTBOp NpH-
TOTOBJAIOT C TaKHM pacyeToM, 4ToOu B 1 & coaepanocch okono 100 mr
xjaopa. Onpenenne [i0NOMETPHYECKH cOZepXaHHe XJOpa, COOTBETCTBYIO-
KM pa36aBJcHHCM MPHrOTOBJAAOT BTOPOl CTaHAAPTHHIA pacTBOp, coaep-
wawnit 10 Mr xaopa B | a. Tounoe copepikanie xaopa B pacTope omnpe-
JeNAI0T TaKxkKe HOAOMCTPHYECKH.
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DocoaTHiil GydepHblil pacTBOp. B AHCTHAANPOBAHHOM Bose pacTBO-
psior 4,572 r Na,HPO4 u 9,232 r KH:PO,, Bucywennux npi teMnepa-
Type 110°C, TiLaTenLHO NepeMellHBalT H llocae (pHILTPOBAHHSA 10BOAAT
o6veM g0 1 a.

Xpomar Kaaus, Guxpomat Kaaus, Cranpaprubit pacrsop. B docdop-
HoKucaoM Oydepuom pactsope pacreopaior 1,56 KoCrsO; u 465 r
K2CrO4 1 06bem posoaar Ao 1 J GydepHbiM pacTBOpoM.

Pa6ouuil pacrBop NPHroTOBAAIOT HECATHKPATHbIM pa3GaBJeHHEM
cTaujaprtioro pactsopa ¢ocopHoKHcALIM GydepHbiM pacTBopoM. 1 M.
pacrBopa cootpercryeT mo okpacke 1 mr Cl,.

Xop onpepenenns Bapnaur A —— onpegeicuite xa0pa npu
OTCYTCTBHH MelWaioux sBJjeHuil. B Mepuyio koa6y smectumoctbio 100 Ma
[IOMELLAlOT 5 MJl PacTBOpa O-TOJNHAHHA H AOBOASIT A0 MCTKH MCMbITYeMOoil
Bopoit. T1o ncrcuenny 5 MuH npebbiBaHHA B TeMHOTe NpH TeMnepartype
20°C cMmecb nepeHOCAT B KIOBETY H H3MepRIOT ONTHYECKYID MAOTHOCTb
HaM B unannapax [eHepa cpaBHHBAlOT MOABHBILYIOCS OKPacKy €O CTaH-
paptHoll wkaJgoit, Ecau oKpacka npo6bl BHIXOAHT 3a Npexedbl Kanubpo-
BOYHOH KDHBOH H CPaBHHTEJbHBIX CTAaHAApPTOB, HCOOXOAHMO NOBTOPHTD
onpeieseHue MpPH COOTBETCTBYIOLIeM pasGaBiieHHH npobbl AHCTHAIHPO-
paHHoil Bofo#. [Ipn aHa/su3e MYTHHX H OKpawleHHBIX mpob caepyer mpo-
BECTH X0JIOCTOe OfpejesieHHe, NPH KOTOPOM BMECTO O-TOJHAHHA K mpoGe
A0GaBasOT 5 MA pa3GaBAeHHOH CcO/RHON KucAoTH. PactBop Xoaocroro
OMbLITa HOMCLIAKT BO BTOPYIO KIOBCTY NPH KOJOPHMCTPHPOBAHHH NPOGH
AJA KOMMEHCAUHH WM H3MEpSIOT €ro ONTHYeCKYIO NJIOTHOCTb MO OTHO-
WEeHHIO K AHCTH/VIHPOBAHHOM BOJE H pe3yabTaT BLIYHTAIOT M3 HailAeHHOM
ONTHYECKOH MJIOTHOCTH NPOGHL.

Bapuanr B — onpegeneHue xJopa mnpH MCILAIOUHX BJAHSAHHAX.
CHava/sla yCTaHABJIHBAIOT COAeplKaHHe aKTHBHOTO XJIOPAa MO BapHaHTy A,
3aTeM B APYFYI0 MepHYIO KoaGy BMectHMocTbio 100 Ma momelllaior 5 ma
pacrBopa apceuuta, 90 mMa npoOH BOAH M TILATCALHO NepeMeLiiBaIOT.
Job6aBasloT 5 MaA pacTBopa O-TOJNHAHHAE, TILATEJbHO NEepPeMelHBalOT CO-
JlepKHMOe KOJIGH M MO HCT€YeHHH 5 MHH H3MEPSIOT ONTHYECKYIO MJOT-
HOCTb HAM CPaBHMBAIOT NOJYYEHHYIO OKPacKy €O cTaHAapTHeIMH. HeoG-
XOQHMO YUYCCTb, YTO NpPHK ONHCAHHOM XOJOCTOM ONpesc/eilHil BO3HHKAer
own6ka okoao 5%.

Kanu6poBouHas xkpubas. B mepHbie KoaGul o6vemom 1 a
noMewaor no 500 Ma craHAapTHHIX PacTBOPOB XJOPHOH BOABI C COAep-
wauuem xaopa 0,02—0,3; 0,1—1,5 unu 05—7 mr 8 | a. Aaa ux apu-
TOTOBJICHHSI HCMOJb3YIOT CTaHAapTHLIA pacTBOp ¢ coaepiKanHem 10 mr
Xxja0pa B | 1 H KHCTHJJNHPOBAHHYIO BOAY C HYJEBOH XJOPONOI/IOULAEMO-
cTbio. [Ipn Ko/IOpHMETPHYECKOM OMNpeje/eHHn HCNoJb3yloT 95 Ma Kaxk-
JOro CTalAapTioOro pacTBopa XJ0pa, B OCTaBIIEMCs PacTBOpe XJOp onpe-
aeasior #ogomctpHucckd. Ha rpaduk Hamnocsit noJyuenlibie 3HauyeHHs
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ONTHYECKOR NJAOTHOCTH TPOTHB KOHUEHTPALHA xjopa (Mrfa), noayueu-
Hbix AOAOMETPHYCCKHM THTPOBAIHEM.

Bapuanr B — onpepencHne cBsA3aHHOrO (XJIOPAMHHHOTO) M CBO-
Goatoro akTHBHOFO xJopa. B TpH ¢oTOMeTpHYecKHe KioBeTH 4, 0 K 6
BMecTHMocTbio 10 Ma nomewtaior no 0,5 MA pacTBopa O-TONHAHHA (ecau
HCMONb3YIOT KIOBETH APYrofl eMKOCTH, TO OTMEPAIOT NpOnopuUHOHANbHO
H3MeHeHHble 00beMbl pacTBopa O-TONHAHHA). B xome onpegcacuus cie-
Ayer RoGaB/ATb TaKOH iKe oODLEM pacTBOpa apceHHra HaTPHs, KaK H
pacTBopa 0-TOJAHAHHA.

B kioBeTy a4, copepiKawyio pacTBop O-TOAMAHHA, A06aBASIOT OTMe-
peHHBliT 06beM npoOnl, 6bLICTPO MepeMelHBAIOT ¥ TOTYac JKe (B TeueHue
5 ¢) 206aBAAIOT pacTBOP apCeHHTA, CHOBA WepeMelIHBAIOT H CPa3y cpaB-
HHBAIOT MOJyYeHHYIO OKPAcCKy C OKPacKaMH HCKYCCTBEHHBIX CTaHQapTHBHIX
PacTBOpPOB HJH H3MEPAIOT ONTHYECKYIO MJOTHOCTb. [logydaior cymMap-
HYl0 KOHLeNTPalHio ¢BoGOAHOrO0 aKTHBHOrO XJOpa M MelIaloU(HX Be-
LLIeCTB.

B KioBety 6, comepxallyio pacTBOp apceHHTa, 4,006aBAAIOT OTMEpeH-
HBlil 06beM npobbl, GLICTPO NEpeMElIHBAIOT, HeMeAJeHHO n06aBaRIOT
pacTBOp O-TONHAKRHA, CHOBA OLICTPO NepeMellnBalOT H Cpa3y CPaBHHMBAIOT
OKpacKy NOJIyYUeHHOro pacTBOpa ¢ OKPacKkaMH CTaHAAPTHLIX PacTBOpPOB
HAH H3MepAIOT ONTHYECKYI0 MJOTHOCTb (pe3yabtat 6y). CpaBHeHHe HJH
H3MepeHHe NMOBTOPAIOT TOYHO yepe3 5 MHH (pe3y/bTat 62). [To pesyabTa-
TaM OMpeAeffloT BJiSHHE MEULIAIOUHX BelllecTB HemocpeactsenHo (6)
H yepe3 5 mun (63).

B xioBery 6, cogepXKallyio pacTBop O-TOAHAHHA, N06aBAAIOT OTMe-
peHHOe KOJMueCTBO NPoGH, GbLICTPO NepPeMeliHBaIOT H TOUHO yepe3 5 MHH
CPaBHHBAIOT MOJIYUYCHHYIO OKPacKy ¢ OKpacKaM# CTaHfapTHHX pacTBo-
poB HJH M3MEpSIOT ONTHYECKYIO MJIOTHOCTb (pe3yabrar 6). [loayuaior
CYMMapHOe KOJIHYeCTBO aKTHBHOIO XJ0pa H Melalollux BellecTs.

Pacyert. Bapuantot A u 5. Cojepxanne aKTHBHOro XJopa
{Mr/n) Buiuncasior no Qopmyae

X=C.9/V,

rie C — KonuenTpauus XxJopa, onpeaceinas mno KaauGpoBoyHoft KpuBofi HANM
yCTaHOBACHIAs CPaBHelHeNM €O CTaHAapTaMi, Mr/a; V — o6veM npobul, B3nTol ANR
ananausa, Ma.

Bapuanr B. CymMapuoe coflep:KaHye:  akTHBHOrO xJopa (6—0q),
CBOGORHOrO 4KTHBIOro XJopa (6—0;), CBA3AHHOrO XJOPa AaKTHBHOrO
(6—62) — (0—61).

PeayabraTit B auana3oHc KOHUEHTpauni Ao 1 Mr/a oKkpyrasior Ao
COTHIX A0JICi MHIHIPAMMA, CBBILC | MP/I — 0 AECATHIX AOJeit MHJJIN-
rpamma.

Onpepnenenne aKTHBHOTO XJA0pa B XAOPHOI H3BECTH M ee PAcTBOPaX.
Mpunnnn Onpejesciiie 0CHOBaHO HA BHITECHEHHH XJOpOM ifioAa 3
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pactBopa flOAMCTOTO KajHfi B SKBHBAaNeHTHOM KoaH4yecTBe. Bhiaenuswinfi-
cfl fion THTPYIOT PacTBOPOM THOCYJ b aTa HATPHA.

Peaxrtusu. Flopneruit kaauit, 10%-ublit BoAHH{1 pacTBop.

Cepnas kHcaota, pasGasJentan 1: 2.

Tuocyabdat Hatpua, 0,01 H. pacTBOp (cM. BbllLe).

PacrBop Kpaxmana, 1% -Hbili, CBeXKeNnpHTOTOBJIEHHHII],

Heenenyemast xnophast nssectn, | %-Hblit BogHsll pacTBop. XJ0pHYIO
n3gectb (5 r) BebinaloT B MepHblil nuaHnap oGbemom 500 MJ, Aonoa-
HAIOT RO METKH BOMOH, TILATEJLIIO {ICPEeMEINHBAIOT H AAIOT OTCTOATHC,
3aKpHB HHJIHHAD NPOGKOiL.

Xon onpesnenenns. B kouuyeckyio KoaGy BMECTHMOCTHIO
150—200 Ma HaAMBAIOT MHNETKOH 5 MJ OCBET/ACHIOrO PacTBOpa XJAOp-
Hofi u3sectH, noGasasntotr 50 Ma guCTUANIHPOBaHHOHK BoaH, | Ma pasbas-
JACHHOM CepHOMl KHCJOTH H 5 MJ pacTBopa HOZHCTOTO KaJHs, MepeMewi-
BaIOT, CTaBAT Ha 3 MHH B TCMHOE MCCTO, 3aKpblB K0JIOY 4acoBblM CTeK-
oM., 3areM THTpy!oT H3 GIOpeTKH PacTBOPOM THoCYJbdaTa HATPHA KO
nosABJeHHsA ¢1a60-3KeATOro OKpAallHBaHHSA, fnocie uYero K cMecH pobas-
Jasior ! MJa pacTBopa Kpaxmaja H NpoOROJIKalOT THTPOBaHHE CHHel XHA-
KOCTH R0 ofecliBeuHBaAHHA OT OJHOIl KalJu pacTBopa THocyJbdaTta HaT-
pua. O6bem 0,01 H. pactBopa THOCY/ baTa HaTPHA, 3aTpaueHHoro Ha
THTPOBAHHe, YMHOKAIOT Ha NONPaBOYHbI KO3(QQHUHEHT K THTPY H Bbi-
YHCJASAIOT COZePaaHHe XxJiopa, yuHThiBad, uto 1 mMa 0,01 H. pactBopa THO-
cyibdata Hatpua coorsercrByet 0,355 mr xJopa.

Mpumep. JonycThM, 4To HAa THTpOBaHHe 5 MJA 1%-HOro pacTsopa XJNOpHOA Ha-
pectTH nowno 32,4 Ma 0,01 H. pactBopa  THocysabdara  HaTpHA. Cae-
AOBaTeNbHO, B 5 MA YKa3aHHOro pacTBOpPa XJOPHOA H3BecTH GYyXeT COAepHKaTbCa
xaopa 32,4-0,355=11,5 Mr, a B | Ma —11,5: 5=2,3 mMr. YMHOXaR peayabTaT Ha
100, nosyuaem mponecHTHOE coAepiKanue xsaopa B cyxom npenapare. ITo xoay onpe-
AeneHHA O6ba B3AT | M1 1%-HOro pacTBopa X/0pHOH H3BeCTH (B mepecyeTe Ha Cy-

xoe semiecTso 10 mMr). B 3toM o6beMe coaepuTCa 2,3 MI XA0pa, C/AeaoBaTeAbHo,
B 100 M XA0pHOR HIEECTH CoAepIKHTCA 23 Mr XxJopa.

ToyHO Tak Ke onpenenfnloT CodepkKaHHe aKTHBHOFO XJOpPa B XJAOp-
HOit BOAE MpH HacbILEHHH ra3oo6pasHbiM XJ0OpoM. B KoHHueckyo KoaGy
NOMEIAIOT 5 MJ XJOpHoil Boabl, po6apasior 100 M AHCTHAAHPOBAHHOM
BOAH H PeakTHBbl B YKasaHoM Buille nopsigke. BuiaeanBumfica fon

THTPYIOT PacTBOPOM THNOCY/bGHUTA HATPHS M BHIYHCISAIOT COAEPHKAHHE
xJj0pa.

XJAOPONOrNOIMAEMOCTD

Mpununn K ormepensbiM o6bekTam anajH3npyeMofi BOAH RO-
6aBaaIOT M3BCCTHOe KosaudecTBo Xaopa. [locne BuicTauBaHHA B TeMHOTe
npu Temnepatype 20°C onpesensior leH3pacXoAOBaHHOE KOJIHYECTBO
xJ0pa fOAOMETPHUECKH HJH THTPOBaHHEM ¢ O-TOAHAHHOM. B cBoakax
pe3y/IbTaToB ananu3a yKa3nBaloT BpeMsl KOIITaKTa.
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Annapartypa. IlpoMuBaska ans rasa BMectHmoctbio 1000 mMa
co crekasuuon ¢uabTpytomeii naactunkofi. Koa6u Sprenmefiepa BMe-
crumoctbio 1500 Ma ¢ nputepreimMu mpobxamu. KoaGuwl u mumeTkn nepes
nepBbIM ynotpeGiaeHHeM HeOGXOAHMO MOrPY3HTh Ha 3 4 B XOJIOAHYIO BOAY
H NPOMBbITh AHCTHJIHPOBAHHON BOJOMH ¢ HYJEBOH XJOPONOIVIOLaeMOCTbIO.
OcranbHple npu6Gopsl BHIGHPAIOT B 3aBHCHMOCTH OT MPHMEHAEMOrO Me-
TOAA.

PeaxkTupbl. XaopHas Boja, CTaHAapTHH pacTBop. Yepes mpo-
MLIBAJKY C AHCTHJIIIPOBAHHOMA Bopoi nponyckalor ciaboil cTpyeit raso-
o6pasubit xao0p. Tlocae maceimenust pacTBop XpaHAT B XONOLHOM MecTe
B TemHoii Oanke ¢ nputeptoii npobkoi. [Tepes ncroansobanuem copep-
JKaHHe XJIopa B PACcTBOPC ONpEAeNAIOT floAoMeTpHYecKH. Jlaa npuroros-
JIeHHA KOHLEHTPHPOBAHHOIO PacTBOPa MOXKHO NMONb30BATLCA TaKXKe rHIIO-
xqoputoM. Ha ocHoBannu KOHUEHTpalUMH MNOJNYYEHHOro pacTBopa ero
pa3baBJAOT AHCTHAIHPOBAHHON BOAOH € HYJEBOH XJOPONOIIOLAEMOCTLIO
TaK, uyto6el B 1 A comepxkagocs 1000 ma xaopa. IlpoBepky mponsBogar
caenyouumM obpasoM: B Koaby Ipaenmediepa ¢ npHTepTOil MPo6KOH BJH-
BaOT 2 MJ YKCYCHOH KHCJOTHI, R06aBasitoT 50 MA  AHCTHANMPOBAHHO
BOAbL H okoso | T fioAMAa KaJHf, LoCJAe €ro PacTBOPEHHs! MPHAHBAIOT
5 Ma aHaan3upyeMmofi XJOpHOfi BOAH, 3aKpHBAOT K06y npobkofi, coaep-
XHuMoe nepeMewinBaioT #H THTPYIOT 0,01 H. THTPOBAHHEIM PacTBOPOM THO-
cyabgara HaTpa no kpaxmanay. Pacxoa Tiocyabdata moNMKCH COCTaBHTBb
14,1 ma. KoHUeHTPHPOBaHHBII pacTBOp CJ€1yeT XPaHHTb B XOJIOAHJb-
HHKe H nepej MPHMeHCHHEM NPOBEPAThL CofepiKaHHe B HEM XJjopa: B | ma
pacTBopa LO/KHO cosepxaTtbess 1 Mr xJaopa.

Pa36apaeHHbfl pacTBOp NMpPHrOTOBJAAIOT AECATHKPATHHIM pasbabae-
HHeM KOHUEHTPHPOBaHHOTO pactBopa. Ilpu onpeaeneHHn copmepiaHus
xJopa B xJnopHOil Boge Ha 20 Ma pasGaBJ/ieHHOTO pacTBOpa HOJIKHO pac-
xonoBatbest 5,650 ma 0,01 H. THTpOBaHHOro pacTBopa THOCy/AbdaTa Hart-
pua. [IpuMeHATL crenyeT TONBKO CBEXENMpPHrOTOBJIEHHEI pacTBOP.

OcranbHble peakTHBH Te XKe, 4TO H R/ ONpefeseHHA XJopa.

Xomonpeneaenusn B nare kon6 dpaeHMmeliepa MoMeILAOT MO
1 a uccaenyemoft Boanl. B 3aBucuMocTH OT Xapakrtepa aHanusupyemofn
BOAb NPHOABAAIOT TO HJH HHOe KOJIHYECTBO CTAHZAPTHOM XJIOPHOM BOABI.
Ipn ananuse nntbeBoit Boab B KOJGH, cogepxawmne 100—200 ma
uceaenyemofi BoaH, BHocsiT 2—4—6—8—10 Ma pasGasnenHoit crangap?-
HOfl XJopHo#l Boabl, T. e. 0,2—1 mr xaopa. MHoraa npuxomutcsi noJp-
30BaTthCsl KOHLUEHTPUPOBAHHON cTaHlapTHOW XJopHoit Bogo. Ilocne mepe-
MeUIHBaKUA CMeCb OTCTaHBAlOT B 3aKPHITON KonGe B 3aBHCHMOCTH OT
BLIGpaHHOrO BpeMeHH KoHTakTa 15, 30, 60 uau 120 mMun B TeMHOTC HpH
temmeparype 20°C. [locse 3toro cMech B KoaGax cHOBa mepeMmellH-
Bajor. Onpedensior xJop B npoGe i0AOMETPHYECKHM HJAH KOJOPHMETpH-
yecKHM MeTOAOM. [lNs THTPOBaHMA HAH H3MepPeHHS ONTHYECKOA MJOTHO-
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cTH GepyT u3 psga nepsyio npoGy, B KOTOpofi HaxomHTCsh HEH3PacXomo-
BaHHHIT XJop.
Pacuer. Xnoponorsouaemoctb (Mr/a) BuluHcaAsioT no (opmyse

X=a—0,

FAe @ — KOAHUECTBO XJaopa, N0GaBJEHHOro B NpoGy ¢ H3GHITKOM aKTHBHOrO XJ0pa,
Mr/n; b — coaepkanue H3ObLITKa aKTHBHOro xJaopa B mnpoGe, Mr/a.

Pe3yabTaTbl OKpYrJfiloT HO AecCATHIX A0JAeH MHVIHTpaMMa H YKa-
3biBalo’t BpeMsi KOHTaKTa.

CYJIb®ATHI

Becosoit Meron., ITpunuunn Cyabdar-HoH ocax.nalOT B KHCAO/
cpene xJIopHaoM 6apus B Bue MajlopPacTBOPHMOro CepHOKHCAOro GapHs.
OcafoKk OTMbIBAIOT, OTOHJALTPOBHBAIOT W B3BewHBawT B BHge BaSO;.

PeaxTtusu. Xaopucrhit 6apuii, 10%-Huii Boabwifl pactsop,

Coasuas kucaocra (maorHocrb 1,19 r/em?).

Xon onpenenenns K500mMa oTcroenHoil npoGul BOAM, Cofep-
®Kawel 0,4—0,5 r NNOTHOrO ocTaTka, AOGAaBARIOT | MJA CONAHON KHCNO-
Thl H BbllapuBaloT B ¢apdopoBofi yamike Ha BoAfAHON GaHe po ob6beMa
10—20 ma. Ocagok oTGHALTPOBLIBAIOT, NPOMLIBAIOT ropsiueil AMCTHIIIH-
pOBaHHO BOMOH, NOAKHCJEHHOMl COJAHON KHCJAOTOM, OMOJNAacKHBas He-
CKONbKO pa3 v4allKy, B KOTOpPOH NPOBOAHJOCL BhimapuBaHhe. CMech
$unbTpaTa M NPOMBIBHLIX BOA YmapHBaoT Ko 50 MJ M B KHnawuf pa-
cTBOp A0GaBAAIOT NO KamAsAM PpacTBOP XJOpPHCTOro 6apHs, npeaBapH-
TenbHO Harpernit po 70—80°C, po mnoaHOro oOcaKAEHHs oOcagKa
¢ HeGosbHM H36bITKOM. PacTBOp ¢ OCaflkoM KHNATAT Ha BOASHOA GaHe
B TeyeHne 3 u. Ha cneayomufi nesb ocafok OTGHILTPOBHIBAIOT yepes
NAOTHHIA GUALTP (CUHAR JIeHTA), NPOMBIBAIOT ropsvuell AHCTWIAHPOBAH-
HOfl. BOROM [0 HCUe3HOBEHHS XJOpPHAOB B ¢uabTpaTe (peakuus
¢ AgNO;). Ocapox cywar, npokaauBaior npu 800°C no NOCTOAHHO!
Macchl H B3BELUHBAIOT.

P acuert. Kouuestpauus cyabar-uona (mr/m):

X = 0,4114 a - 1000/V,

rae 0,4114 —~ xospdpuuuenT nepecuera NOAYUCHHOA MaCCHl CEPHOKHCMOro OGapus
B CyAbhaT-1oHLl; @ — Macca ocaAxa cyabdara GapHa, Mr; V — o6beM HcmobiTyeMoft
BOAbLI, MJ.

Onpeaenenne KOMNACKCHOMETPHYCCKHM THTpPoBanHeM. CyabdaT-HOHM
OCaX1aI0T pacTBOPOM XaopHaa 6aphs, ocanok cyabdara GapHs oTHHALT-
POBLIBAIOT, NPOMLIBAIOT, paclBOPAIOT B LIEJOYHOM pacTBope TpHAoHa B
H THTPYIOT U36GBITOK TPHAOHa B  THTpOBaHHHIM pacTBopoM XJOpHAA
MarHus.

Peaktusu. Bybephuii pactsop. B nuctuaauposatnoil Boge pacr-
BOpAIOT 20 T XHMHUECKOro UHCTONO XJOPHAA AaMMOHHSA, n06aBANIOT
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100 M KoHUEHTPUPOBAHHOTO pacTBOpa aMmnaka u  ofwem pacTsopa
aosoaat no I a.

Xnopua Gapusa, npubausnrensio 0,05 H. pactsop. B auctHannposau-
Hofi Bone pacrsopsitor 6,108 r BaCly-2H,0 n o6vem pacrBopa AoBOAAT
1ol a

Enxuft narpnit, 30%-Hblii pacTBop.

CoasiHast Kucrota (naotHoctb 1,19 rfemd).

Ammuak, 9 H. pactop. JHuctHaaupomanioil Bogoit pa3baBasior
67,5 ma 25%-uoro pacreopa amMuaka Ao 100 ma.

XpomoreH uyephbit T (apuoxpom uepnbiit T), unaukarop. Cwmemn-
Bator 0,2 r uHauKatopa ¢ 50 r xJopHAa HaTPHS W TILATEJbHO PACTHPAIOT
B crynke, MoxHo Taxxe pacTBopuTb 0,5 r nnankatopa B 10 ma Gydep-
HOrO pacTBopa M pa3Gasuth 10 100 Ma 3THAOBHIM cnupTom 96%-HBIM.

Tpuson B (srunaunamuHrerpaauerar watpma), 0,025 M pacrsopa.
B auctuanHpoBaHHOM Boge pactsopsior 8,4055 r Tpusona B GessoaHoro
n o6beM pactBopa AoBoAAT Ao | Ja. THTp pacTBopa yCTaHABJAHBAIOT 1O
0,025 M pactBopy xaopuaa marhua [0,6080 r merannuyeckoro MarHus
uan 1,008 r OKHCH MarHHA PacTBOPSAIOT B MHHHMaNbHOM oGbeMe pa3bas-
aennolt (1:9) consHofi KucnoTH, of6bem pacTtBopa aoboAsT ao 1 4
B MPHCYTCTBHH HHAHKaTOpa XpoMmorena uepHoro T u GydepHoro pacrBo-
Pa, KaK OMHCAHO B XOfe OMpefefeHHus.

Conb Maruus, 0,025 M pacrBop. MoXHo noab3oBaThCsi PacTBOPOM,
NPHrOTOBNEHHHIM H3 META/UIHYeCKOro MarHHs, HJAH pacTBOpoM Aio6oft
CONM MarHHsi, ONPEAENHB €ro THTP THTPOBAHHLIM PacTBOPOM TpuJioHa b.

Xonm onpeneneHun Bunapeuuyw u otdpuasTpoBaHuyw npaby
CTOYHOIt BOAM NEpEHOCAT B MepHYI0 Koaby Ha 500 ma. Pas6aeasior mo
METKH OHCTHANHPOBaHHOi Boxofi, otOupalor 25—50 Ma noayueHHOro
PACTBOpa M MEPEHOCAT B KOHHYCCKYI0 KOAGY BMeCTHMOCTbIO 250 Ma,
pa36aBaAAIOT AHCTHJNNpOBaHHOR Bomoit (uaw ymapusaiotr) no 100 wma.
J06aBas0T HECKONBLKO Kameab PacTBOPa METHJIOBOTO OpaHIKeBOro, Hefi-
TPANU3YIOT PacTBOpOM €IKOro HaTpa, 3aTCM COJIIHOMt KHCJOTOH, NpHJH-
BAIOT H30OBLITOK KOHUCHTPHPOBAHHONM COJAHOM ‘kKucaoThl (3  Kam-
an), 25 ma 0,05 H. pactBopa xaopupa Gapus, HarpeBalOT A0 KHMEHHA,
KHMATAT 10 MHH H OCTaBJAIOT Ha BOAAHOI GaHe B TeucHue | y, [Mocse
37010 QMABTPYIOT uepe3 NJIOTHbII QHALTP (CHHAA Je€HTa), KOTOPHIl
NpeaBapHTeAbHO TNPOMLIBAIOT Tropsuell AHCTHANMDPOBAHHON BOAOM, MO
BO3MOXXHOCTH He NepeHocs cyabdarta 6apua Ha GUALTP.

Kon6y ¢ ocapkom npomuiBaior 5—6 pas Boaoii, Harperoii go 40—
50° C, crapasch ocraBHTb B KoaGe BO3MOXHO 6oJblie ocafka H Npo-
NycKan MPOMBIBHGLIE BOAbI uyepes TOT ke PuavTp. Iloanory npomwuiBanus
npoBepsIoT pasbaBseHHOR cepHoil KHCAOTOIL. DHALTP ¢ 4acTbio OcamKa
cynbdara GapHsi nepeHOCAT B KoJby, B KOTOPOIi MPOBOAHNIOCH OCaxie-
HHe, MPHARBAOT 5 MA 9 H. pacTBopa aMMHaKa M TNpPHMEepPHO mo & Ma
0,025 M pacteopa TpwiOHa Ha KasKable 5 Mr npcAnosaraeMoro copep-
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JKaHHA HOHOB cyiabdara Bo B3ATOA AN OCaXKAEHHA TOPUHH PacTBOpa.
Kon6y HarpesaioT A0 KHNEHHA, KHMATAT oKoJo 10 MHH (ocamok AoMXeH
PacTBOPHTBLCA), OXJAAMXAAIOT PACTBOP, MPHAHBAIOT 50 Ma AMcTHAAHPO-
BaHHOM Boabl, 5 MA ammuayHoro GydepHoro pactBopa, nPHGaBASAIOT
5 Kameab CNHPTOBOrO pacTBOpa HHAHKATOPa W THTPYIOT H3GLITOK TPH-
noHa B THTPOBaHHHM pacTBOPOM XJOpHAA MATHHA A0 mepexola CHHefl
OKPackH B JHJIOBYIO.

Pacuer. Conmepxanne cyabdpatos (Mr/n) BolyHcasior no ¢op-
myae

X = (aKy — bKy) 2,402 V, . 1000/(V — V,),

rae a — o6pem 0,025 M pactBopa TpuaoHa B, nowepurero Ha pacTBoOpeHHE oCapka
cynedara Gapusa, Ma; K, — nonpasoannifi kosbduuunent k¥ Tutpy 0,025 M pacreBopa
TpunoHoB B; b — o6bvem 0,025 M pacTBopa COAM MarHHus, nolleguiero Ha THTPOBa-
Hue H3OHTKa TpuaoHa B, ma; K; — nonpapouunift Kospduuuenr k turpy 0,025 M
pacTBopa conH MarHusa; V — o6beM cTouHofi BOAW, B3ATOM Anf ananusa, Ma; Vy—
BMECTHMOCTb MeDHOR KoNGB, B KOTOPYIO NepeHeceH pacTBOp MOC/Ae OKHCACHHS
cepl 0 cyabdar-HooB, MA; 2,402 — KOAHUECTBO SO-:- KBHBaNneHTHoe | Ma
0,025 M pactBopa TpHaoHa B; mr; V; — BMECTHMOCTb aNHKBOTHOR nmopuMi, B3ATOR
AAA THTPOBAHHA CYAbPaT-HOHOB, MJ,

PesynbTaThl OKPYFASIOT A0 HEAHX A0edi MHAIMIpaMMa.

JKEJIE3O

IMpununn Merong ocHoBaH Ha 06pa3oBaHAH OKPauleHHOTO B Kpac-
Hbift uBeT pomanuaa Xesneza Fe(CNS)s H ero KoMnJseKcHbX coeiHHeHHI
[Fe(CNS)4Fe(CNS)s] npn noGaBieHnH pacTBopa pPOAaHHAA aMMOHHA
HAH KaAHs K pacTBOPY, COAepiKalleMy HOHHl TPexXBaJleHTHOro KeJe3a.
Haxonsuweecs B npoGe 3akHCHOe XKeJle30 NEPeBOAAT B OKHCHOe KHNA-
YeHHEM ¢ a30THOIl KHCJIOTOM.

Annmapatypa. DoroaneKTPOKOROPHMETP C CHHe-3eICHHM CBeTo-
tuabrpom, urannaps I'eHepa.

PeakTtuBu. CraHpapTHmit pactsop Xenesa. B mepHofi KonGe
o6bemMoM | a1 ¢ He6OJBLIHM KOJHYECTBOM AHCTH/MIHPOBAHHOM BOAB pacT-
Bopsifor 0,8634 r xkenesoammouneBhix kBacuoB FeNH,(SOy),-12H0,
N0GaBAAIOT HECKOMbKO Kaneib COMAHON KHCAOTH 10 2 MJA (NIOTHOCTh
1,19 r/em®) no moayueHus mpo3pauyHOro pacTBopa H 00beM AOBOAAT A0
1 a. B 1 ma pacreopa cogepxurca 0,1 mr Fe3+,

Popauucteiit aMmouuft uan xanui, 20% -Helit pacrBop.

Ilepmanranar kanus, npubausureabuo 0,1 H. pactsop.

A3oTHaa xucaora, 6 H. (miortHocts 1,195 rfem®). B 1 a mucruamu-
poBaHHOn BOAH pacTBOPAOT 382 MA KOHUEHTPHPOBAHHOM a30THOM KHC-
JIOTH.

Xon onpeacaenus. B wupokoropayio Konby nas KunaueHus
BMeCTHMOCTbIO 200 MA nomewalor 50 Ma XOpomo nepeMeliaHHoN MpoGH,
coaepxatieit ne Gonee 4 Mr Kenesa B 1 a1 nan mensmuit o6vemM npobu,
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pa36arneHHON AHCTHAJHPOBAHHON Bodoi a0 50 Ma, poGaBasior 5 Ma
6 H. a30THOIl KHCAOTH H KHIATAT B TCYcHHe 5 MuH. K ropsueil KHAKOCTH
npuGaBASIOT PacTBOP NEpMaHraHarta Kajus A0 ¢jialo-po30BOro OKpauiu-
BaHHs nocJe 5-MHHYTHOro crosiHusi. Pacrsop oxsaxaawooTr, QuabTpyloT
yepes GyMamKHbli QUABTP W nepeHocAT B MepHylo Koaby Ha 100 ma,
N06aBNsOT 5 MJ POAAHHCTOTO aMMOHHsS, o6beM pacTBopa LOBOAAT AH-
CTH/VIHPOBaHHOA BOAOH A0 MCTKH H Noc/ie NepeMellHBaHHs cefiuac Xe
H3MEPAIOT ONTHYECKYIO TIOTHOCTb, DBOAAT NONPaBKY HAa ONTHYECKYIO
MJIOTHOCTb XOJOCTO NpoObl, NPHTrOTOBJEHHON TaKUM e cnoco6oM, HO
€ AHCTHAJHPOBAHHOII BOAOI1, 1 MO KaauGPOBOUNON KPHBOi HAaXORAT €O-
nepKanue xuenesa.

KaannbGpoBoyHas KpHBasg CTpoHics Ha OCHOBAlHH afajiH3a
cephn, copepxauteii or 0,5 no 10 Mma cranpapTHoro pacrtBopa eJesa.

Pacucrt. Conmepxatne xKenesa (Mr/a) onpeaeasior no dopmyne

X = . 1000/ V,
rae C — KonueHTpalKsl Kesacsa, onpeacacunas no haauGposodnofl  Kpusofi, Mr;
V — o6beM npobLi, B3sToll 18 onpeaeacuus, MJa.
Ipu onpenereunn B unaungpax IeHepa obulee coacpicanHe xKenesa,
Mr/a, Buiducasior no Gopmyie

X = 0,1 nh . 1000/(1yV),
rae n — o6beM CTallAapTHOro pacTBOpa, M3 KOTOpOro NpPHrOTOBJAIOT PacTBop AN
cpaBHenus, Ma; h — BoicoTa CToN62 B uuAMHApe [enepa co CTaWAAPTHLIM PacTBO-
poM, MM; h;— To 3Ke, Hccaeayemofi Boab; V — o6vem npoGoi, B34TOR Aas ompe-
BeNCHUN, Ma,
Pesynbratu B ananasone Ao 1 Mr/m oKpyiasioT ao COThIX AoJed,
or | 1o 10 — no pecATHIX AoneH MHIIHIPAMMa.

Inasa 4. CNEUHOHYECKHE UHTPELHEHTDI
NPOMBIWJIEHHBIX CTOYHBIX BOJ

JIETYHYUE GEHOJIbLI

doromerpuueckoe onpemenenve. Ilpunuun KoanyecrBeHroe
onpenenenne PeHos 0B OCHOBAHO HA CMOCOGHOCTH JeTyunx $eHONOB mepe-
TOHATHCR ¢ BOAAHLIM mapoM. [Ipensapurtenbio CAOKHbBE $GEHONB H KX
COCAHHEHHS OCaXKAalOT CepHOKHCJOR Meablo. Jns BeigesNeHHA JIETYYHX
(eHONOB OCaNOK MOAKHCAAIOT KOHUCHTPHPOBAHHON CepHOM  KHCJIOTOM
H Kunatat. B kauecTBe pearenta npu onpemeneddy eHoNOB  HCMOJbL-
3YI0T JHMETHJIaMHHOAHTHNHPUH (nupamuaoH). Oun obpasyer ¢ deHonaMu
cbenniente, OKpallicHHOe B DO30BAaTO-CHPEHEBLII LBCT, a B CMECH H30-
aMHJIOBOTO CMHPTa M XA0pOGOPMA — B XKEITO-KOPHUMEBLIN LBeT.

Peakuus ¢ nupamugoHoM, xapaktepuad Aas (EHONOB H HX NPOH3-
Boanbix, npotekaet npu pH 9,3. Ilpu xouueurpauuu d¢eHonos B CTOA-
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Holi Boge Bblwe 0,03 mr/n onpege-
neHve npoBoAAT B BOAHOW cpeje;
npu 60/51ee  HU3KUX KOHLUeHTpauunax
HeobxoAMMO npejBapuTeslbHO 3KCT-
parmposaTb (PeHONbl CMeCbl M30-
amMmunnoBoro cnuprta ¢ Xsa0poopmMom
B COOTHOWweHun 2 : 1

AnnapaTtypa. MeperoHHasn
ycTaHoBKa, cocTosi,ass W3 OTrOHHOW
H NPpUeMHOW KON6 BMECTUMOCTbIO MO
500 M Kaxpgas W 3MEeeBUKOBOrO
X0N0ANMbHMKA C BMAsHHbIM  KOXY-
XOM, cobupaetca wma wnndax.
B npuemHyl Konby AnA ypaBHeHUSA
[aBneHWss napoB C aTMOC(EepHbIM
faBneHnem BrnasiHa Tpy6ka C OTKPbI-
TbiIM KOHUOM (puc. 15).

AenutenbHole BOPOHKU Ha
500 mMAn. MepHble Kon6bl Ha 25 mn.
Puc. 15 Mpv6op ANA  OMpeaeneHus D OTO3N1EeKTPOKOTOPUMETP, CUHWNIA

theHo0B cgetopunbTp (X— 570 MKMm). [lo-
TEHUMOMETP.

PeakTtunBb . PactBop nupammpaoHa. B 100 mr 6uguctmnnarta pact-
sopAwT 3,5 r nupammngoHa. PacTtBop rojeH B TeyeHue 3—5 cyT.

CnupToBOi pacTBOp NuMpammpgoHa. B 100 mn  3Tmnosoro cnupTta
pacTBOpPAKT 7 r nupamupoHa. PacTBop rogeH B TeyeHue 1 mec.

PacTtBop nepcynbata ammoHus. B 6uauctunnate pactBopsT 50 r
CONMUN, HEeWTPann3ylT KOHUEHTPUPOBAHHLIM amMMuUakom [0 nepexoja
OKpackum NakmycoBoii 6ymarv BCUHIOO, [0BOASAT 06beM [0 250 mn wn
unbTpytoT. PactBop rofeH B TeyeHue 1 mec.

BydepHaa cmecb, pH 9,3. B 900 mn 6uanctunnata pactesopsawT 50 r
XN0PUCTOro ammoHus, fo6aBnsaT 40 MA KOHLEHTPUPOBAHHOrO amMMuaka
n aoBoaAT o6bem go 1.

CepHokucnas mefb, 10%-Hbli BOAHbLIV pacTsBop.

CepHas kucnota (nnoTHocTb 1,84 r/cm3).

HaTp eakuit, 10%-Hbli BOAHbIW pacTBop.

ATunoBblii cNUpT, pekTudUUMpoBaHHbIli, TOCT 5962—67.

CTaHpapTHble pacTBOpbl (heHoNa roTOBAT TO/MIbKO B [AeHb aHanusa:

a) oCHoBHOl pacTBop; 10 r cBexeneperHaHHoro ¢geHona (TemMn. Kum.
181° C) pactBopsitoT B 1 n 6ugHeTunnsaTta, TUTp pactBopa 10 mr/mn;

6) paGoumii pacTBOop; 5 M/J1 OCHOBHOrFo pacTBopa ¢eHona (a) pas-
6aBnalT BoAoW Ao 500 mn; TuTp pactBopa 0,1 Mr/mn; pacTBopbl MPUro-
TOBNAT nepej ynotpe6neHuem.
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Akerpakuuonnan cmech: 200 M OYHILEHHOTO M30aMHJAOBOTO CMHPTA
u 100 Ma npexBapHTeNbHO BLICYLIEHHOTO H NEpPerHaH#oro Xxjaopodopma.

Ouncrka n3oamuaooro cnmpra. [as paGotm HeoGxonum usoamu-
JOBLIfi CIHPT, He colepXallHil MHPHAHHOBHX oOcHOBaHHil, Qypdypoaa
H ero npoH3BoAHeIX, [/ OYHCTKH K H30aMHJIOBOMY CHHPTY RpHGaBAAIOT
5%-Hollt pacTBOP CePHON KHCAOTH M3 pacuera | u. KUCAOTHL HA 5 Y. H30-
aMHJIOBOTO CMHPTA. DHEPrHYHO BCTPAXHBAIOT B ReJHTENbHON BOPOHKe,
C/AHBAIOT BOIHBIA CJOH M NMPOMBIBAIOT HECKOJBKO Pa3 AHCTHAJIHPOBAHHOM
Bopoit. s ynanenuss dypdypona H30aMHJOBHI CHUPT B36aATHIBAIOT
B JCJHTENbIBIX BOPOHK2X € HACHIleHHBIM BOAHHLIM PacTBOPOM GHCYJIb-
¢uTa HATpHA, CANBAIOT BOJUBIT CJ0H, NMPOMBIBAIOT CNHPT BOAOH, MOA-
KHC/ICHHON CepHOi KHCJIOTOH, KUMATAT ¢ OGPaTHEIM XOJNOAMILHHKOM AAf
yaaneuns SO,?~ u npoMbiBalOT GHAHCTHIAIATOM. DTy OnepauHio AOBTO-
paloT aBa pasza. OuyHineHHbII H30aMHAOBHIA CMHPT BHICYWIHBAOT NPOKa-
aennbiM K3SO4 # neperoHsior, coGupas ¢pakuHio ¢ TeMnepaTypoil KHme-
Husi 128—132°C. H3oaMua0BHII CIHPT MOMHO CUHTATL YHCTHIM, €CJIH
np# pacTBopeHHM B HeM GpoMHCTOro linaHa ¥ a06aBaeHNH aHHAMHOBO{
BOAH OKpacKa He mosiBjiserca B TeueHHe 3 y. XpaHAT COHPT B TeMHOM
NpOXJaAHOM MeCTe B TeMHON cK/sHKe. Pa6oTaTth ¢ H30aMHJOBLIM CrHp-
TOM CiieAyeT B BHITHKHOM wKady.

KoHcepBauusa H xpaHeHHe nNpo6 CTOUHOH BOAH
B pas6aBaennbix pactBopax ¢eHOAH MPH CTOSHHH GLICTPO pasfaraiorcs,
nosToMy npolbl Heo6X0AHMO aHANM3HPOBATL He MO3XKe yeM uepes 4 4
nocie ot6opa. B npotusHoM ciayuae npo6y KOHCepBHPYIOT, no6aBasisi Ha
KaXAabifi JAHTp cToutiofl Boanl 5 Ma 10%-Horo pactBopa emkoro Harpa.
B urenouroM pacrsope o6pasyerca ¢eHONAT HATPUA, B TAKOM BHAe mpoba
MOXeT XPaHHTbCH B TEeMHOM H MPOXJAAHOM MecTe.

Xomaonpenenenuda B konby ans orroHa oT6HpaloT Ha aHa/NH3
TaKoe KOJMHYeCTBO BOABI, 4TOOLI cojepiaHHe B Heli ¢eHO/NOB He MpPEBHI-
wano 1 mr/a. Tlpu KouueHtpauuu ¢eHosa no 1 mr Ha aHaauz Gepyt
25—50 Ma Boabl, a npu Kouucurtpauuu 0,01—0,08 mr/n (B ouHueHHO
Boge) — 500 ma. HeGoablune o6bembl pa3baBiasioT GHAHCTHANATOM A0
300—400 ma, poGaBasiioT cyabhaT MeAH M3 pacyeTa 2 MJA Ha KaKAbC
10 Mn nocrynaioulefi cTOuHOH BOAR H 2 M2 Ha Kaxable 100 ma ounuien-
HOH BOABI.

Tonkucasior 5 Ma KOHUEHTPHPOBAHHON CePHOM KHCJAOTH, A/ia PaBHO-
MEPHOTO KHIMeHMs ONYCKalOT HECKOJbKO CTEKANHHLIX KanuaaspoB, NpH-
COEAMHAIT K XOJOAHJbHHKY H HarpeBaioT Ha 3JEKTPUYECKON IJIHTKe.
QDeHOMBt MEPEroHsIOT A0 TeX MOp, MOKa B oTroHsemoli mpoGe ocraercs
npumepro 50 ma cmecn. OTron nepeHocAr B MepHufi ununuuap s#a 500 ma,
H3MepAIT 06beM, nepeHBalOT B AAHTENbHYIO BOPOHKY Ha 500 Ma, omo-
JIACKHBAIOT 1e6GObLIHMH MOPUHAMH NPHEMHYIO KOAGY H UHJHHAP, CJAH-
BAlOT B ACJHTE/NLHYIO BOPOHKY H 06beM AUCTHANMPOBAHHON  BOAON
nfosoasat ao 500 ma. Ilpu6asasior 10 ma Gydepnoro pacrBopa, 5 Mma
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BOAHOrO pacTBopa MHpaMHAOHa (2,5 MA cnuproBOro pacrsopa) K15 ma
pacrBopa nepcyibdaTa aMMOHHA, TILATebHO mNepeMewnBas CoAep-
JKHMOe [eJIHTe/IbHOH BOPOHKH mocie [06aBJeHHs KaXAoro peakTHBa.
UYepes 45 MHH B fe/HTeNbHYIO BOPOHKY BHocst 10 MJ 9KCTPAKUHOHHO#M
CMECH M BCTPAXHBAIOT B TeueHHe 2 muH. Ilocne pasnenenus cioes otae-
0T OKpaleHHBIH C/IOA 3KCTpareHrta, GpHJALTPYIOT uepe3 BaTHHIA (GHAbTP
B MepHYyI0 KonGy Ha 25 Ma. DKcTparHpyior eule 2 pasa CO CBeXHMH
NopuUUAMH 3KCTpakuHOHHON cmecH. O6bem posoasar no Metkd. [lapaa-
JIeNbHO ¢ paGOuYMMH NPoGaMH 3KCTParupyioT KOHTPOJLHYIO, o6pabarhHiBas
ee, KaK OIHCaHO BhILle.

OnTHYeCcKyi0 MJOTHOCTh OKPAIIEHHBIX 3KCTPAKTOB HCCAGAYEMHX
npo6, XONOCTOro OMLITa H CTAaHAAPTHHIX PacTBOPOB OMpeAeafiloT Ha
¢$0OTO3/1eKTPOKOJIOpHMETPE.

Pacuer. Conepxanue cdeHona (mr/n) onpegensior mo ¢opmy-
Jnam:

X=C.1000/V,

rae C — konlleHTpanus deinosa, onpeacieHias no kanuGpoBoulofi kphsofl, NOCTPoO-
eHHOA Mo oNnTHYeCKOoR NJAOTHOCTH CTaHAAPTHHIX PacTBOPOB, Mr; V — o6beM Hcche-
ayeMofi Boabl, B3ATofi AAA OTrolta, MJ;
HJAH
C
X = p- D - 1000/V,
1

rae C;/D, — oTHoulenne KOHUENTPauuH ¢ecnoia B CTaHA3PTHOM PacTBope K GHTH-
YyecKofl NJIOTIIOCTH CTaHIAAPTH3aUHH pacTBOopa; D, — onTHUeCKasi MAOTHOCTL HccCJe-
ayemoft npo6u; V — o6beM npo6bl Boasl, BISITON AAs OTrotia, MJ.

Bropoe ypaBHeHHe yao6Ho TeM, uTO oOTnafaer Heo6XOAUMOCTD
TNIOCTOSINIIO CTPOHTH KaJ#OPOBOYHYIO KPHBYIO NpH onpefeseHnH $eHoJioB.

Pesyabtat OKpyrasioT A0 COTbIX H THICAYHBIX A0JCH MUIAHrPaMMa.

Meron rasoxunkoctvoii xpomatorpaduu. [1pruuun. Anamus ¢e-
HOJIOB ¢ MCMOJIb30BaHHEM rasoBoro xpoMatorpada nossossieT onpeaeatb
HHAMBHAYa/bHBIE KOMIIOHEHTH B BOAE; TOYHOCTH onpenesenus 0,001 mr/x.
AHanH3 COCTOMT H3 TPeX CTaAHil — IKCTPArupoBaHds (EHONOB U3 BOAH,
KOHLCHTPHPOBAHHA 3KCTPaKTa, XpoMmaTorpadHycckoro onpeacieHus ¢e-
Hosa.

Annapatypa. [eantenbnas Boponka BMeCTHMOCTLIO 2 J AJA
sKcrpakiiH (NpoOKy H Kpai cMa3piBaThb HeAb3sd). MepHble UHJAHHAPH
o6bemoM 100 n 1000 ma. MepHble KoaGw ¢ npuTepTLIMU npoGKaMH BMe-
ctuMocTbio 10 MJ, nHMeTKH Ha 1 MJA;  KOHHYecKHe XoaGw aas cbGopa
M CYWKH 3KCTPAKTOB. I'pylIeBHAHble KONGLI 17151 KOMIICHTPUPOBaHHSA 3KCT-
paktos. BoasHaa Gaus.

Xpomatorpad rasosblit ¢ AByMA KOJAOHKaMH, nJaMeniO-HOHH3alHOH-
HbIM AETCKTOPOM H TEPMOCTATOM, HMEIOUIHM CHCTCMY MPOrPaMMHPOBAHHA
TeMnCpaTypel, caMoOMHCUEeM ¢ LeHol pedcliua ua wkade 1 MB, mukpo-
wnpuus Ha 10 1 50 mka.
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XpomatorpadguueckHe KOMOHKH. JIBe ONUHAKOBble KOMOHKH H3
HepXKaBeiolllell CTaNn BHYTPEHHHM AHAMeTPoM 3 MM, AJHHOA 2 M, 3amoJ-
Hennbie Xpomartowom N-AW ¢ 5% Carbowax 20 M u Xpomaronom N-AW
¢ 5% SE-30.

YecaoBua xpomartorpadHueckoro pasleneHHs.
Ias-Hocutenb — asoT oco6ofi  uHcrothl.  CKOpocThb —rasa-HOCHTeds
40 ma/mun. Pacxon Bo3nyxa 200 ma/mun, pacxoa Boaopona 50 Ma/Mum.
Temnepatypa ucnapurenss 300°C. CxopocTb HBHIKeHHs AHArpaMMHOM
NeHTH 600 MM/u.

Temneparypa TepMOCTaTa KOJOHOK mporpamMmupyercs ot 60 1o
250° C co ckopocTbio 4 rpaa/MuH.

PeakTnBb. lekcan mnepernauuuil. Eaxkuit natp, 10%-Hbli pa-
crBop. Obup austuaosnit. Hatpuii xaopucteili. CoasdHaa KHCAOTa,
10% -nmit pacTBop.

Cyabdar HaTpHst Ge3BORHbIN, NPOKaJIEHHBI.

®eHoJbl, Ha6Op CTAHAAPTHEIX PacTBOPOB.

TTapaduust, nabop craHgapToB.

VuusepcanbHas HHAUMKATOPHAR Gymara.

OcHoBHo#t pacTBop (eHosoB. B 10 ma pustnnioBoro adupa pacrso-
paor 0,1 r ¢enona, 0,1 r o-xpesoaa, 0,1 r n-kpesona, 0,1 r rugpoxu-
HOHa.

PaGounii pacreop 1. B mepuyio xonby na 10 ma momewaior 0,2 ma
OCHOBHOTO pacTBOpa, N06aBASIOT 40 MeTKH AH3THA0BLiT 3dup (C)).

PaGounit pacrsop 2 B mepryto koaby wa 10 ma nmomemator 0,5 ma
paGouero pacrsopa 1, moGaBaAlOT KO MeTKH AuITHAOBHIA adup. Kou-
HeHTpalHA KaXaoro KommoneHta B pactBope C:=0,01 mr/ma.

Kanu6posounas kpHuBag OfHUM u3 OOGLIENPHHATHIX METO-
0B KOAHYECTBEHHOTO OMpPEfE/eHHsl BElleCTB B IKCTpaKTax sBJAeTCH
a6comoTHas KajaHGpoBKa. Ilockoabky uUyBCTBHTeNBHOCTD HETEKTOpA
K Pa3JHyHBIM BelleCTBAM HEONHHAKOBA, NPH KOJNHYECTBEHHOM aHaju3e
Heo6X0ANMO CTPOHTb KasHGPOBOUHbIE KpUBbIe 3aBHCHMOCTH NJAOUIALH
MHKA OT KOJIHYECTBA BBeAeHHOTO B Xxpomartorpad BeutectBa. Ecau apu
aHa/iH3e MHKpompHMecell NMpUMeHAeTCs MeTof abcouioTHoft KaauGpoBKH,
TO B Xpomartorpad BBoaAT NPo6bl pasHofi Beauunnbl, MHKpownpHueM
NOCJICAOBATENbHO BBOASIT B MCHApuTeNb Xpomatorpada paGounii pactsop
2 obwvemom 1, 2, 5, 10 MKa Ha ero nOAyLWHpHHY (WHPHHY Ha NOJOBHHE
BHICOTHI); MOJXHO BOCMOJb30BATBCA NIAHHMETPOM HJH HHTETPaTOPOM.
3ateM cTpoAT KaaubpoBouliyio (QYHKUHIO 3aBHCHMOCTH IJIOWAAH TNHKa
(Sai, MM?) OT KOJHUECTBA BBEJIEHHOr0 BellecTBa ANS KAMAOro i-ro KOM-
TIOHEeHTa, KOTOpOe ONpeaensioT no ¢popmyJe

g1 = C3V . 103,

rae C; — KoHueHTPaUHs KaanGpopaiioro pacTsopa, Mr/ma; V — ofGvem pacTBopa
B MHKpOWMpHUE, MKA.
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B cayyae Heobxogumoct Kaian6poBounylo (QYHKUHIO MOXHO mnpo-
[O/KaTb B CTOPOHY GOJABLWIHX HJIA MCHLWHX ¢, NOJb3YACh TeMH iKe pabo-
yHMH pactBopamHu. OmpejeseHHe NPOBOAAT B JIHHE/AHOM JHama3oHe pa-
6OTH HeTeKTopa.

Xom onpenenenns K 1 a npo6st (Vo) mHoGaBasior pactBop
egkoro Harpa no pH 8—9, pacTBop ncpeHOCAT B Ne/IHTENbHYIO BOPOHKY
n po6aBasiior 20 MJ H-reKcaHa. BOpOHKY CHIBHO BCTPAXHBAOT B Teue-
HHe 5 MHH, AAIOT OTCTOATbCA AJIA pasfgesieHHi CJOeB H OTAEJ AT TeK-
CaHOBBIil SKCTPaKT. DKCTPAKIIHIO MOBTOPAIOT CBEXell MOpIHeH H-reKca-
Ha. BBITAXKKH OGBbERHHSAIOT H HCHOMBL3YIOT AJSl aHAJH30B Ha Hedrenpo-
AYKTH H ApyrHe opraHuyeckue coenutieHus. K BonHo#t wactu no6aBasior
xnopucrniit Hatpuit (100 r NaCl ua 1 5 npo6el) H MOAKHCAAIOT COJAHOI
kucaorofi o pH 3. INonyuennbii pactBop B Ae/MTeNbHON BOPOHKE KCT-
ParupyloT TPHIKAB AHITHJAOBHM 3(HpPOM MOPUHAMHU TNOCAEN0BATENBHO MO
100, 50 u 50 M. DpHpHBIE SKCTIPAKTLl CAHBAIOT B OAHY KoaGy, cywiar
6e3BOAHBIM CYJbhaTOM HATPif, NEPCIHBAIOT B TpyLIEBHAHYI0 KOAGY
M ynapuBalotT Ha BoisiHoi GaHe no o6bema (Vi) 0,5—1 ma. M3 3toro
o6beMa MHKpouinpuuem or6upaior npo6y (V) or 5 mo 20 mka paia axa-
JH3a B ra3oBoM XpoMartorpade. JKCTpakTH ()EHOJOB MOKHO XPaHHTb
B TEPMETHYHO 3aKpHITOM MocyAe B Teyenxe 12 aueit.

PacueT. ITukn uaeHTHOHUHPYIOT HO OTHOCHTENbHbLIM mMapaMeTpam
ynepXKauHs (BpeMs, o6beMbl) B CTaHZAPTHRIX YCNOBHAX pa3fesieHHs.
ITukH, xapakTepHble pJs i-ro ¢eHosa, XOMKHBI OHITb Ha XpoMaTorpam-
Max, CHATHIX [JiSl KaX< 10l HEeMOABHXKHOM (a3l

OTHOCHTENIbHOE BpeMsl yaep:KHBaHHA pas/iHUHLIX ()EHONOB B peKo-
MEHAYyeMOM peXXHMe pasfeseHHs NMoKas3aHo B Tabun. 4.

OnpenensiioT NJOMWAAH MHKOB, COOTBCTCTBYIOWHX i-My ¢deHoay. Ha-

k
XOAAIT CPEAHIO0 BeJHYHHY MAOMamH §; — » Sai/k H no KaauGposou-
Ae|
HOR KpHBOf onpenensior ¢:. KoHleHTpallHio BeullccTa B HCXOAHOH mpo-
6e (mr/n) onpeaeasoT mo $hopmyne

Ci = Vi - 1000 gi/(V,V),

rae Vo — o6beM npoGui, B3sTOH jiiA anaausa, s; Vk — o6beM 3KCTPaKTa moche
ynapupaHua, Ma; V —o6beM npo6bt B MHKPOIUTIPHIE, MKJA; ¢i — KOANYECTBO Ae-
TEKTHPOBAHHOTO BElHECTBa, onpedeselilioe Lo KaauOpoBOUHOR Kpueofl, MT.
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Ta6nanuna 4 OrvHocuTeabHoe BpeMs yaepXKHBanpA (denoaos

apK nporpamMm T paTypw or 60 no 250° C co cxopoctbio 4 rpap/mMun

HenoasuxxHan dasa

BeuwecrBo
SE-30 Carsowax-20M

PEHON .« . & v v v e e e e e e e 1 1
nKpeson . . . . . . . .00 .. 1,29 1,21
a-drtuabeton . . . . . . . o . .. 1,55 1,4
MKpesonm . . . . .. ... . 1,28 1,21
2, 3Kcuneuwon . . . . . . . e . o4 . . 1,61 1,44
2, 3, 5-Tpumerundesona . . . . . . . . 1,86 1,63
0-Kpesonnl ., v . . v v i e v v e e 1,22 1,15
O-OTundeHoNn . . . . . . . 0. . e 1,47 1,3
2-Visonponuadenoa . . . . . . . . . . 1,65 1,42
TIHpOKATeXHH . . . . . « « « o« .« o & 1,65 1,68
THAPOXHHOH . . . . . « « « « + « . 1,84 1,85
Pesopuit . . . . v . 4 e e e e e 1,84 1,85
XHHOH . . . . . .« v« o o e 0,79 1.04
2, 4-Keunewon . . . . . . . ... . . 1,54 —_
2, 5-Kemwnenon . . . . . . . . . . .. 1,64 —
2, 6-KcHnenont . . . . . . . . .. .. 1,43 -
3, 4Kchnewon . . . . . . . . . ... 1,67 -
3, 5Keumenoa . . . . . . . . .. .. 1,75 -
n-OkcHandpenna . . . . . . . . . . . 2,93 -
Fpaskon . . . . . « « o v 0. 1,34 1,32

3PHPOHU3BAEKAEMBIE BEULECTBA

NpurHunn Merox 0CHOBaH Ha H3BJeyeHHH BelleCTB AHITHJOBHM
9(pHpOM M3 HACHILEHHOH XJNOPHAOM HAaTPHA NPOOH BOALI H B3BElUIHBa-
HHMH HX nocjie OTrOHKH 3dupa.

Annapartypa. Annapar Cokcaera. Jenutenbusle BOPOHKH.

Peaxtunu. HuotunoBuifi 3Qpnp, obessoxmenunit cyabpaTom HaTt-
pHA H TeperHaHHbiii Ha BoisHON GaHe npn Temnepatype 40—50°C.

Cyabdar naTpus, BHICYLUeHHLT npH TeMunepatype okoao 100°C
B TeyeHHe 5 u.

XJaopHCTHIfl HATPH.

Xoponpeneaeuus 50—100 Ma cTOUHON uaAM NpHPORHOIT BOAHI
HOAKHCASIIOT 5 MJI KOHUEHTPHPOBAHHOM CepHON KMCAOTH, HACHIULAIOT XJ0-
PHCTHM HATPHEM H NepeHOCAT B AeJHTENbHYI0 BOPOHKY ob6bemoM 200—
250 ma. Hob6apasior 25 Ma 5gnpa M 9HePrHUHO BCTPAXHBAIOT B TedeHue
1 MHH, OTKpPLIBasi NEPHOAHYECKH KpaH BOPOHKH, YTOGbl BLIMYCTHTL Mapbi
3dnpa, OTCTaHBAIOT A0 MOJHOrO pasjesieHust cioeB. 3aTeM BOAHLIN ciofi
C/IMBAIOT B CKASAHKY H3-Moj npoObi, a 3PHPHBIA — B ACJHTENLHYIO BO-
poHky o6bemoM 100 mJ. BomHutit cnoil BHOBb NepeNHBAiOT B NEpPBYIO
LeJUTeNIbHYIO BOpOHKY, A06aBasioT 25 Ma 3dupa, cHOBa BCTPAXHBANOT

92



B TeyeHHe | MHH H nocje Pa3fe/NeHHS CNOEB CAHBAIOT BONHBI a0/
B CKJSHKY, a SQHPHHI NPHCOEAHHSAIOT K MepBOil MOPUHH. DKCTPAKIHIO
NOBTOPAIOT HECKOJbKO pa3. D¢pHpble BLITAXKKH NMPOMLIBAT 3 pasa [H-
CTHJJIHPOBAHHON BOAOII, nacuillentiof s¢pupom (10 ma sdupa na 100 Ma
BOABI), MOPUHAMH 10 20—25 MJ, OCTOPOXKHO MepepopayuBas (He BCTPA-
xuBas). Dbup OTAEASIOT OT BOAH H MepPeHOCAT B CYXYio Kojby, AoGas-
a0t 1—2 r cyabdaTa naTpua (MaH NPOKaJelHOro XJOPHCTOrO KalbikHsi)
H OCTaBJSIOT CTOATH lic MeHee 2 4.

S¢upHBIL 3KCTPAKT GHIALTPYIOT B CyXylo Koaby uepes MaJIeHbKHI
6yMamHbiit uiabTp, NpeIBapHUTE/bHO MPOMBITHIL wHcToiM Sdupom. Ilo
OKOH4YaHHH GUALTPOBAHHA KOAGY, B KOTOPOHl GblN IKCTPAKT, NPOMBIBAIOT
yncThiM 3QHpOM ¥ PuUABTPYIOT ero.

DKCTPAKT NepeHOCAT BO B3BeleHHYI0 KonGy anmapata Cokenera
H OTroHsiior 3¢up Ha BoasHoii Gane npu Temneparype 45—50°C,

Iocne OTrOHKH OCTATKH pacTBOPHTENs yAaasloT NPOAyBarRHeM BO3-
Ayxa pesHHoBoil rpyiuefi. Ha Koneu peanHoBOfi rpylid HaacBalOT CTekK-
JAfEHYI0 TPYGKY, KOTOpYIO AepiaT Ha Becy, He Kacaacb CTeHOK KoJGouKH,
H pesaloT 4—5 Jerkux HaxumoB Gasnona. KoaGouky craBst B 3KCHKa-
TOp, B3BELIHBAIOT, CHOBA CTABAT B IKCHKATOP H TaK MOCTYNAalOT A0 MO-
JAydeHHsa MOCTOSTHHOI Macchl.

CoaepixaHHe BellecTB, Mr/J, W3BjeKaeMblXx 3MPOM, BHUHCAAIOT MO
tbopmyane

X = (a — b) 1000/ V,

rae g — Macca KoNGoYKH C H3BJEYeHIILIMH BeulecTBaMu, Mr; b — Macca nycroft xoa-
Gouku, Mr; V — o6beM BOALI, B3ATofl AAs onpeAeneHHs, MJ.

Ha pe3yabTaTOB aHaJiH3a BLIYHTAIOT AaHHBIE, MNOJYYeHHble B X0J0-
CTOM OMbITE ¢ AUCTHJIHPOBAKHON BOAOM.

PesynbTathl OKPYrasioT 40 MHJJIHTPaMMOB.

CYMMAPHOE ONPENEJIEHHE OPTAHHYECKHX 3ATPASHEHHA
YroJibHO-XJIOPO®OPMHOR 3KCTPAKUHEH (CCE)

Mpunuun Meroa gaer BO3MOXHOCTb CPaBHHTEJbHO NPOCTO BHI-
BeJHTh OpPraHH4YeCKHe BeUleCTBa H3 BOABI, CoiepiKalllHecs B OYeHb Maabix
KOHLUEHTpalUusAX, HanpuMeD H3 Pa3GaBJeHHLIX HJH OYHILEHHBIX CTOYHBIX
80Jl, KOT12 3KCTPaKUHOHHBIE METOABl Mano3(deKTHBHMI.

Meroa 3akatouaerca B NMponycKaHHK Goabilloro o6beMa BoAbl uyepes
KOJIOHKY, HAIOJIHEHHYI0 aKTHBHPOBaHHBIM yrieM. Apcop6upoBaBluneca
Ha yrje opraHHdyecKHe BelUECTBA SKCTParupyloT XaopodpopMOM B amna-
pate Cokcnieta. KCTpaKT Nocje yAaseHHs1 XJ0podopMa B3BElIHBAIOT.

B pnaHHoM pyKkoBoACTBe NPHBOAHTCA YCKOPEHHHIi BapHaHT MeTola,
OCHOBAaHHHII Ha cop6uHH opraHHyecknx BewWecTB U3 | J BoAM B CTaTH-
4eCKHX ycaouax. Coflepx<akHe OpraliH4ecKoro BellecTBa B XJOPOQopM-
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110M 3KCTPaKTC OMpeacasioT no norjowennio (npn 260 MKM) B yanTpa-
duoNeTOBOM CRETe.

AnmapaTypa. Mewanka MariuTHasg, MeXaHHYecKas HJiu anna-
par ajsl BCTPAXHBAHHA, BaKyyMHHII Hacoc, annapat Cokcilera o6beMoM
100 ma. CnektpodoToMerp (paboTaiowinit B 06AacTH yAbTPahHONETOBOTO
cBeTa).

PeaktuBH. Yrone Mapku BAY mnam ero aHajoru ¢ auamerpom
sepeH 0,5—1 MM, ouHIleHHBIl MpeABapHTEJbHON SKCTPaKuHeil xaopodop-
MOM B TeueHHe 7 y.

XnopodopM, neperiaHHbiil, MeIHUHHCKHIL.

Cyavdat HaTpus, Ge3BOAHBIL.

bBymaxHbie GpuabTpel, o6e3xupeHHbe XJ10podOPMOM.

Xom onpegenennsn 1 o neeaeayemoit BOABl, NPOPUALTPOBAH-
1ol uepe3 MJOTHHIT Oymaxibill QHIBTP, BCTPAXHBAIOT (WJH NCPeMCHIN-
BaloT) B TeucliMe 3 4 ¢ 3 © aKTHBHPOBZHHOTO YIMA. YTOAb OTAEHSIOT OT
Boabl Ha BOopoHKe Bloxuepa, cywat Ha Bo3syXe mpu KOMHATHOI 1eMme-
patype B TedetlHe CYTOK !, pacceimaB TOHKHM cjoeM Ma (HJLTpe, ToMe-
waloT B 6yMaxHoM naTpoHe B annapar Cokciera H npuaxsator 100 ma
xnopodopma. TIponoMKHTENbHOCTD IKCTPAKUUH 7 Y. DKCTPAKT NepeHo-
cAiT B MepHYio Koaly BmectuMmoctbio 100 Ma, goBogsaT ofwuit o6vem fo
100 Ma 1 H3MepSAIOT ONTHYECKYIO MJIOTHOCTH NMpH 260 MKM B KioBeTe IIH-
puHoil B 1 ¢ orTHOCHTeNbHO xJopodopma, H3 monyueHHoro 3HaueHus
ONTHYECKOIl NJIOTHOCTH BHIYHTAIOT ONTHYECKYIO IJOTHOCTL XJIOPOPOpM-
HOTO 3KCTPAKTa B XOJNOCTOM OMBITE.

KaaunbpoBounana kpusan [as nocrpoeHusa KaauGposouHoit
KpHBOil or6upaior Goabwylo npo6y Boaw (5—10 s B 3aBHCHMOCTH OT
COJepXKAHHA OPraHBUeCKHX BellecTB) H BHIACAAIOT H3 Hee OPraHHYEcKHe
BelIeCTBA, KaK omicaHo Bhille. XJ0podopMHBI 3KCTPAKT cywat Hap Ges-
BOAHLIM CyAb(ATOM HATPHA B Teuende 2 4, XNOPOPOPM HCHAPAIOT NpPH
KOMHaTHO/l TeMnepaType B BBHITSKHOM IUKadgy cHayajsa B CTaKaHax,
a 3ateM B Glokcax o6vemoM 2—5 ma. [loayueHHb#i ocTaTok cywar
B 3KCHKATOPC HAll CHJIHKareneM A0 IOCTOSHHOH Macchl.

3arem mocnenoBaTeJbHBM pa3faBlieHHeM TOTOBAT CepHIO CTaHAApT-
HBIX PAacTBOPOB B XJaopodopMme KoHueHTpaunei ot 10 mo 200 mr/a
W HM3MEpAIOT ONTHYECKYI0 IVIOTHOCTb TOJYYEHHEIX pacTBOPOB NPH
260 mxM. ITo pe3ysbTaTraM H3MepeHHi CTPOAT KaNHOGPOBOYHYIO KPHBYIO,
OTK/MaApiBaf Ha OCH OPAHHAT 3HauYeHHsl ONTHYECKOH MJIOTHOCTH PacTBoO-
poB, a 1o ocH abcuHce — KOHUEHTPAUHIO OPTaHMYECKHX BElIECTB B M-
JHTPaMMax Ha JIHTP.

t 1an COKpallenns BPEMEHB aHa/ii3a MOXKHO HCKJIOUHTb ONEPALHI0 CYWKH
Yras, a noMellaTb B NAaTPOH BAaXKHBIfl yroab, Ro6aBUB 6 r nNpoKaJjenHoro cy/abda-

Ta HaTPHR AAA yAajeHHsi OCTATKOB BOAb. ONHAKO NPH BLICYLIHBAHHH YTAA SKCT.
paKuHsA OpPraHHYeCKHX BelllecTB GoJjee No/Has.
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Pacuer. ComepXauHe OPraHM4ecKMX BeilecTs (Mr/n) BHUHCASIOT
ne dopmyne
X = C . 100/1000,

rae C — KOHUEHTPaUHs OPraHHYeCKHX BEIleCTB, ONpefefeHHas MO KaaHOpoBouHoA
KpHBOA, MF/a; 1000 — o6beM NPoOH BoAbi, B3ATOA nAs avanu3a, ma; 100 — o6bem
XN0poOPMHOFO IKCTPAKTa NpPH CNEKTPODOTOMETPHPOBAHHH, MJL.

HE®TENPOAYKTH!

TMon HedTenpoayKTaMH YCJAOBHO NPHHMMAIOT COAEp:KanHe B BoOAe
HEMONSAPHBIX ¥ MaJIONOJISIPHEIX COEAMWHEHHUN, SKCTPAarHPYeMbIX H-TeKCaHOM
(neTpeaeiineiM 3¢HpOM). DTO OrpaHHYHBaeT MOHATHe HedTENPOAYKTHI
yriesogopoaamyu (anndaTHUECKHMH, 3JAHUHKJIHUCCKHMH, apOMaTHUYeCKH-
MH), SBASIOLIMMHCS OCHOBHOM COCTaBHON yactbio HepTH. B Hacrosmem
PYKOBOACTEC AN ONPefeJeHHS cojepKaHHd HedTenpoAyKTOB B BOAe
npeAnaraloTcs ueThipe Merofga — BeCOBOil, TypGHaHXpoMaTorpadHyecKui,
YCKOpeHHBI aacopGUHOHHO-IOMHHHCIEHTHEIE H  rasoxpomarorpaduye-
CKHI1.

BecoBoit meroa, ITpeanaraeMuM METONOM MOXHO omperenfts Hedte-
MPOAYKTH B CTOYHHIX H MPHPOAHHX BOAAX FNpH KoHuewTpauuu 03—
3 mr/n. CozepxaHHe JeTYyHX HedTenpoayKToB (GEH3MHOBbiE H YACTHUHO
KepocHHOBbe (paKuHH) ITHM MeTOAOM He yuuthiBaercd. Hedrenpoayx-
THl H3 BOOBI 3KCTPArHPYyIOT XNOPOGOPMOM MM 4eThiPEXXJOPHCTHM Yyrie-
poaOM, pPacTBOPHTE]b OTTOHAIOT, @ OCTATOK pacTBOPAIOT B rekcane. Ecan
aHaJH3UpyeMas Boja cBOGOAHA OT B3BeIUEHHBIX YACTHL, 3KCTPaKLHIO
MOXHO NMPOBOAHTH ¢Pa3y rexcaHom. Ecan e aHamuznpyemas Boaa Co-
OepXHT B3BelleHHble YaCTHLH, HeMOCPEACTBEHHOE 3KCTPATHPOBAHHe Trek-
CaHOM NpPHBOAHT K 3aHHXXEHHBIM Pe3yNbTaTaM, TaX Kak H3 NOBEPXHOCTH
4acTHU Hapsiay ¢ HedrenpoayKTamMu copGHpyloTcs BellecTBa (acdasb-
TeHbl, CMOJH, HadTeHOBHlE KHCJAOTH H T. N.), PacTBOPHMBE B XJOpO-
¢opme, HO He pacTBOpPHMHIE B TeKCaHe ¥ MOITOMY NMPENATCTBYIOHE IKCT-
pakunn HedrenmpoaykroB. PactBop HedTenpoAyKTOB B rekcaHe mpomyc-
KaloT uepe3 CAOH OKHCH aJIOMHHHSA, COPSHPYIOUIHI MOJSIPHBIE COEAMHE-
HH$l, OTFOHSAIOT TeKCal H OCTaTOK B3BELINBAIOT.

Anmapartypa. Bech aHa/HTHYECKWe, AOMYCKaiomie B3BelIMBa-
HHe ¢ TouHocThio Ao 0,01 Mr; Memaaxa Mexanuueckasi; BEHTHAATOP KOM-
HaTHLH1, BoasiHas GaHfA; GYTHJH LIMPOKOTOPJbie BMECTHMOCTbIO 3—4 J);
BOPOHKH fe/HTeAbHble BMecTHMOocTbio 500 1 1000 ma.

YcTaHoBKa AN OTrOHKH XJopodopma: mnpaAMOil  XONOAHMABHHK Ha
wandax, coefHHEHHNA ¢ OTrOHHOM KoaGOM. BiOKCH BMECTHMOCTbiO 5—
10 ma. Kon6er dpaenmeiiepa BMectnMocTbio 500 M.

Peaktusn. KonoHka ¢ aKTHBHPOBAHHOH OKHCbIO aJMIOMHHHS.
B Tpy6ky asmuoft 10 u nuamerpom 1 cM, HHXKHHA KoHel KOTOPOil OTTA-
HYT RO auamerpa 1 MM, noMewalor caoft (1 cM) cTeknsAHAON BaThi, CJOM
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{2—3 cm) oxHcH amoMHEHS (3TOTO KOJMUECTBA AOCTATOMHO AAA MOTJO-
men#a 50—100 Mr noAsPHBIX COE/HHEHHH) H CHOBA TOHKHA CJIOH CTEK-
JNAHHOM BaTh.

XaopodpopM HAH YETHIPEXXJIOPHCTHIf YrIepoa.

Tekcan nan  metponeiinwit 3Gup, UpPeABAPHTEALNO TeperHaHHuil.

Macca ocratka nocne BoinapuBanus 100 M KaXgoro H3 MepevHc-
JICHHHX BbIlle pacTBOpHTesell He nomkHa npesbiitath 0,2—0,3 mr. Ipu
onpefesieHHH MaJibiX KOJHuecTB HedTeNpOAYKTOB cJefyer NPOBOAHTD
XOJMOCTOH ONHIT H, TAKHM 00pa3oM, BIOCHTb NMONPABKY Ha 3TY BEJHUHHY.

Oxkuck amomuuua, Mapku «Jlas xpomatorpaduus.

Cyavdar HaTpus, npokanerubifi npu 100°C B TeueHHe 5 u.

Consnast kucaoTta nanotHoctoio 1,19 r/emd,

Xon onpenenennn Ananusnupyemyw sogy (3—3,5 A B wm-
poKoropsiofi GyTHIAM  NOAKHCASIOT COJSIHON  KHCJAOTOM  (MJIOTHOCTH
1,19 r/em?) mo pH<5, mpuansator 150 Ma xJg0pogopMa HJH YETHIPEXXJo-
PHCTOrO yrJepofa, NOrPYXKaloT MCaJKy Tak, 4TOObl JONacTH ee OblaH
5 Bose Ha 50 MM phllle rpaHHIB! CJAOCB BOAbI 1l pPaCTBOPHTENs H nepes
MeWuBaT 5—7 MuH.

AkerparnpoBaTh XA0poPOPMOM MOXKHO B AENHTENbHON BOPOHKE, AAA
3TOr0 B Hee BHOCAT 3 pasa no | J aHanuaupyeMoil Boawl H B36aJTHBAIOT
MOC/Ie0BATE/NbHO C ABYMA MOPUHAMH XJjopodopma no 20 ma. Takum
ofpasom, Ha 06paGoTky 3 ;i ananusupyemoii BoAb GYAET H3PaCXOAOBAHO
120 Ma xaopodopma. Bce 9KCTpaKTH COCAHHAOT, A06aBAAIOT K HHM
50 Ma xaopodopMa, KOTOPHM OMONACKHBAIOT COCYA ¢ mpoGoii. Boabiiyio
YacTb BOAHOTO CJIO MePeHOCAT B APYryio 6yThlJb Takoro Xe o6bema,
a OCTasIbHO® colepXKHMoe (BoAHifi caofi ¥ caolt xaopodopma) nepenn-
BAIOT B JeNHTeJbHYI0 BOPOHKY BMecTHMOCTbIO 500—700 ma. Uepes
15 MHH cAMBAlOT HHXKHHI XJ0podopMHBIT c/ioli B Konby Dpaenmeiiepa
o6bemom 500 MJs1, He 3axBaThiBasi MpH 3TOM HH BOAHOFO, HH NPOMEXY-
TOYHOTO 3IMYALCHOHHOTO cH0sl. CAHTYIO OTACABHO GOJBWIYID uacTb BOA-
HOTO CJIOfl Tepe/HBAlOT M3 BTOPOil 6yTHIH B mepBYIO, MepeHOCAT TYla
JKe ocTaBwHiica B JeNHTENbHON BOPOHKE BOAHBI CA0N (BMECTe C 3MYAb-
cHelt), n06aBJSIOT BTOPYIO MOPUHIO XJopodopMa H NMOBTOPAIOT IKCTPaK-
unio. CHOBa cauBaioT G6OJBbLIYI0O acTh BOJHOTO CJOSI H OCTATOK NePeHo-
CAT B TY XKe penutenbHyio Bopouxy. Uepes 15 muu oraeasior sropoft
SKCTPAKT H NPHCOEAHHAIOT €ro K NcPBOMY, He 3axBaTbiBas NPH 3TOM
BOAHOTO cJofA. 3aTeM HeGOMbLINM KoJnyecTBOM Xxjaopodopma  (okoso
50 Ma) oOMBIBAIOT CTEHKH C€OCYAa, B KOTOPOM HaxoaHhach npobGa fo
9KCTPArnpoBanus, NEPEHOCAT ero B TY XKe NeAHTEbHYIO BOPOHKY, B3Gaa-
TBIBAIOT M Yepe3 HEKOTOpOe BPeMsl NPHCOEAHHSIOT CJOR  XJopopopma
K MEPBLIM ABYM 3KCTPaKTaM, HaXOAAUIUMCS B KonGe dpuenmediepa. DKer-
parupoBaTb TpeTHit pa3 o6bluno He Tpebyercst.

Konby ¢ 3KCTPAKTOM MPHCOSAMHSIOT K XOJNOAWILHUKY H HArpeBaioT
Ha kumawefi BoasHoi GaHe, cobupasi oTIoHAeMblil XxJopodopM Ao Tex
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nop, noka B koabe ne ocranercs 12—20 ma pacrBopa. Iis ynaneHus
octatka xJsopodopMa moctynalor caeayloutim obpasoM. Co B3BelIeHHOro
GioKkca (C KpbIWKOM) CHMMAIOT KPHIUKY M MOMelanT GIOKC B BHITAKHOMN
wkap Ha paccTosHHe 25—35 cM OT KOMHATHOro BeHTHAATOpA. 3anod-
HHB GIOKC HA TPH YETBEPTH fIONYYEHHBIM SKCTPAKTOM, BKJIOYAIOT BEHTH-
JIATOP; NMO Mepe HCHapeHHsi IKCTPAKT MOMIMBAIOT B GIOKC, MOKa He nepe-
HecyT moaHoctblo. KonGy u3-noa 3kcTpakta o6MbiBaloT He6OAbLIOH mOp-
uneit xaopodpopMa u mepeHocst B TOT e Gioke. Koraa B Glokce ocra-
nerca 0,5 Ma xaopodopmHOro pacrsopa, McmapeHHe npopoaxaior 6e3
BeHTHAATOpA, B3peluuBas Glokc Ka)kable 2 MuH. [lepen B3pemnBanuem
ero 3aKpbiBalOT KPLILKO H BHOBb CHHMAIOT KPHIUKY AAA AaJjibHefilero
Henapeusa. Korna Macca nepectaHeT H3MelATbCsl, HCMapeHHe 3aKaHuH-
Baor. PasHocts Mexay maccoft 6i0Kkca H OCTaTKOM moche yAaneHHs XJo-
podopma M Maccoit myctoro GloKca MNoKa3biBaeT oOllee coOAepKaHHe
IKCTParHpyeMbiX XJ0poopMOM BELLECTB.

OctaToK noc/iie OTFOHKH Xxaopodopma pacrsopsaioT B 1—2 Ma npen-
BAPUTENbHO BBHICYilleHHOTO CyabdatoM HATPHA H-TCKCAHA HJAM merpoJeii-
foro 3dHpa, mosyyeHHui pacTBOp BMeCTe € YaCTHUAMH HepacTBOpHBLIe-
rocAd OCTAaTKa, CCJH TaKHe OKAXYTCH, MEPEHOCAT B KOJOHKY C OKHCbIO
a/IOMHHHS, MOJ KOTOPYI0 NOACTaBJSIOT UHCTYI0 H CyXyio KoJa6y. Biokc
HECKOJIbKO Pa3 oGMbIBAIOT MajieHbKMMH MOPUHAMH H-TeKCaHa, nepeHocsTt
KaXAylo MOPUKIO B KOJNOHKY C OKHCbIO aflOMHHHA. KOMOHKY npoMbiBaloT
clue HeCKOMIbKHMH MOPUMSIMH reKcaHa (mcero 40—45 ma), coGnpas ux
B TY e Koa6y. YpoBeHb JXHAKOCTH B KOJIOHKe 10 npHOaBJeHHS ROCIEn-
Hell NMOpUHH H-reKcana He JOMKeH onyckaTbes HHXKe BepXHejl TPaHHIbi
cnon okucH amomunysa. M3 noayvennoro pacTtBopa He(dTenpomyKToB
B H-reKcaHe, cBOGOLHOM OT MOJSIPHBIX COCAHHEHHH, YAAJAIOT H-reKcaH,
Henapan ero n3 6l0Kca NpH KOMHATHOM TeMNlepaTtype BEHTHAATOPOM TakK
¥e, KaK yaaasaan pablie xjJopodopm. YseauuyenHe Maccel GlOKCa coOT-
BETCTBYCT COAEPIKaHHIO He(TENMPOAYKTOB B aHaJIH3HPYeMofi mpole.

Pacuyer. CopepxanHe HedTenposyKToB (Mr/#) BHIHCAAIT No
dopmyne

X = (my — my) 1000/ V,
rae m; — macca 6l0Kca ¢ oCtaTKoOM noche YRAJACHHR rekcana, Mr, iz — Macca my-
cTo10 Gwnea, Mi; V — oGvem npoGul, B3sitofl Ans ananusa, Ma.

CouepiKaline Bcex M3BACKaeMbX XJa0podopMOM (HJIKM YETHIPEXXJOPH-
CTHIM YrAepofoM) BetectB (Mr/a) BHIYUCAAIOT MO QopmyJe

Xy = (mg — m,) 1000/V,
rae ms; — Macca GlokCa C OCTaTKOM MNocne ypaJeHus xaopodopma, Mr.

Conepixanne HepacTBOPHMBIX B H-TeKcaHe W MOJAPHLIX  BeLWECTB,
BK/Ovan HadicuvBbic Kncjaotel 1 dexoas (Mr/a), puuucasior no dop-
myne

X3 =X, — X,.
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TypOunnxpomarorpadnuecknii MeTos pekoMmeHayeTcsl AAA OMpenese-
#Hs HedTEeNnPOAYKTOB B TOPOACKHX CTOYHBIX BoAax, coaepiaulHx 6odb-
woe KoJuuectBo mnpHmeceil, Hedrenpoaykrol otacasior or Apyrux Bse-
LIECTB, H3BJCKAEMBIX XJOpO(GOPMOM, B TOHKOM CJ0C CHJHKareds mnpH
HCMOJb30BaHHH reKcaHa B KayecTBEe MOJABHXKHOro pacTBopurens. Xpoma-
TorpadpHueckoc oraeneHHe H KOHUEHTPHPOBaHHe HedTENPOAYKTOB NMPOBO-
AAT B TOHKOM cso0e, XpoMmaTorpaduyeckyio 3oy HedTenpoaykroB (BMe-
CTE C CHJHKArejieM) MepeHOCAT B AHITHJOBHI 3¢up. Onpeacedne 3akaH-
YHBAIOT TYPOHAHMETPHYCCKHM MCTOMAOM, T. C. H3MepCHHCM  ONTHYCCKOI
NJOTHOCTH 3MYJLCHH llC(pTCI'IpOlI)’KTOB B BOANIO-KCJATHHOBOM pacTBOpC.
B cBs31 ¢ MaJoit 3aRHCHMOCTLIO PE3YALTATOB TYPOHAHMETPHUCCKHX Onpe-
ACACIHIT OT YLACBOZOPQNIOro coctasa nedrenpopyktos tie Tpebyercst
FOTOBHTh CTaHLAPTHLIE PaAcTBOPHE AJA KAXKAOro BHAA  alalH3HPyeMBIX
poa. IlpoemoTp XpomaTtorpammel B yJAbTpadHOMETOBOM cBeTe AaeT BO3-
MOJKHOC1L MPHOMHXEHHQ QUEHHTh COAepIKaHHe HedTenpaayKTOB B aHa-
JH3HpYeMOll Boje, a TaKXe MONHOTY HX OTAEJEHHs OT APYTHX OpraHu-
YeCKHX BelecTB, H3BJIeYeHHBIX XJopadopmam. UyBcTBHTENRHOCTL MeTQLA
0,3 Mr Bo B3fTOM AJisi aHanu3a o6beMe MpoOLl, NOrpelliocTh oNpegesie-
HHA =10%. JleTyune HedrenpoAyKTh (GeH3HHOBbHIE M KCPQCHHOBbIE
(hpaKuHH) B TOHKOCJIOfHOIl XpOMaTOrpaMMe TepAIOTCH.

Annaparypa. [lnactHHKH xns xpoMaTOrpadHH ¢ TOHKHM C/IOCM
cuankareass mapkt KCK. Ha gecaATb CTEKASHHBIX NAACTHHOK pa3mepoM
3X18 ¢M HaHOCAT paBHOMEpHBIM ¢cjioeM cMech H3 14 r  pasMoJoTOro
N TIpOCEeSHHOTO yepe3 cHTO (anamerp orTBepcthit 0,1 MM) cnaukarens,
0,85 r runca # 37,6 MA AHCTH/VIHPOBAHHOM BOABl (CHJHMKareabp npensa-
puTeabHO npoKaausalr npu 700°C B TeveHwe 2 u AR yaadeHus Opra-
HHYecKHX BellecTB). ITNaCTHHKH cywiaT Ha BO3AyXe NIPH KOMHATHON TeM-
nepaTtype M XpaHAT B 3KcHKaTope. Jlasi yMeHbllCHHs KpaebblX addexton
yaajafior ¢ 6G0KoB NJAACTHHOK cJoii copGeHta wiHpuuaii 0,5 eM.

PeakTHBbl. #-Tekcan uan nerponeitHuiii apup, dpakuug ¢ teMne-
patypoit kunenus 40—70°C.

JH3THAOBLIT 3up MCAHIHIICKHIL.

Artunosuiit cnupr pektudHuuposanupii, TOCT 5962—67,

JKenatnna, 0,19%-uulit pacteop. B 1 s ropsiyeit Boibl pacTBOpAIOT
1 v dotorpaduyeckoit Kenatunul # R0GaBANOT D MJI ACAANONH yKCYCHOH
KHCOTHL.

Xnopotdopm nepernanuvifi.

ConAnasn Kucnora pas6aBaeHHas 1: 1.

Cyabdar Harpus Gespopuwiii, npoxancuuuifi npn 100°C B Teuenne
5y,

Kanubposoyuana xpupan AIg nocTpoeHHs KaauGpoBouHoit
KPHBON H3BJIEKAIOT HepTENPOAYKTH M3 HCCAENYCMEIX CTOYHbIX moa. Pai-
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Avdeline npoBonAT ia fteckoabkux (4—8)  xpomaTorpaduuecknx nAa-
cThHkax (pa3mepoM 6X18 cM). B Kaxkioii aHaaH3HpyeMOii TNOPLHK
AOMKHO codepkaTbc He Gosee 15 mr uedrenpoaykroB. Buiseane Takum
cmocofoM XxpoMaTorpadHUecKH ouHlleHHBe He(pTenmpoAyKTH, OTOrHaB
pacTBOpHTE/Ib H B3BeCHB OCTATOK, PacTBOPAIOT ero B AHITHIOBOM 3H-
pe, oTGHpalOT NMOPUHH pacTBopa, coaep:aiine 0,3—5 Mr yHcTHX HedTe-
OpPOAYKTOB, MOJY4aloT IMYJAbCHH B BOAHO-XeJaTHHOBOM pacTBope M IO
pe3yabTaTaM H3MepeuHs HX ONTHYECKHX MJOTHOCTEH CTPOSIT KPHBYIO.

Xonponpepenenun B genutenbiyio BOPOHKY NOMellaldT npd-
6y Boawbl, cofepkaniyio 0,3—100 Mr nedTenpoAyKTOB, H 3KCTparHpyior
agopodopmoM (TpeMst nopitsiMi mo 10 MJa), BCTPsiXUBAX CMech B Teue-
nue 3 Muu. Ecan npoGa o6pasyer ¢ xn10podopMOM CTOHKYIO 3MYALCHIO,
TO AR Ay4Wero paccjoellss peKoMenayeTcs, TMepef 3KCTpaKuueid MoA-
KHCIHTL ce pas6asacHnoil (1:1) coasmoit kucaoroit go pll 3—4. O61-
€AHHEHHble 3KCTPAKTLi (BMCCTE ¢ 3MYJbCHOHHBLIM CJIOEM) BLICYIUHBAIGT
Hag Ge3BOAHBIM CyJbd)aToM HaTpusi (Ha YTO PacXolyeTcs He MeHee 5 T
Na;S0O,), duabTpyor yepes Gymamuuii GuALTP B MepHyio Konly o6be-
MoM 50 MJs, npombiBaOT GHALTP XJopodopMOM U [JOBOAAT o6BEM
pacTBopa xa0pohopMOM L0 METKH.

Ot6upaioT yactb XxJopodopMHOro pacrsopa, cogepxauwyio ot 0,3 a0
5 Mr HedrenponykTos !,  nomeiwtaioT B yawky Ilerpn (ecan oGbem 3Toi
vacTH McHbwe [0 ma, 106aBASIOT YHCTHI XJopodopm, ecan obveMm oto-
GpaHHoit vacthH Gosbwe 10 MJ, Aa0T H3GHITKY NpeABapHTEALHO HCMa-
putben). Onyckalor B xaopodopMHH pacTBOp Kpait xpoMaTtorpaduuc-
CKOH TMAACTHHKH H RAT XJ0poopMy cBOGOAHO HCNAPATHCA B BLITHXK-
HoM wkady. Beicora noaHaTHA pacTBopa B Ca0e ajacopleHta B 3ITHX
ycnosusax npubansutesvio 3 cm. [locje noanoro wucnapeHus xJao-
podopma onepauHio nosropsaior 1—2 pasa, naauBas B yawky [leTpn no
10 M2 uHcroro xjaopodopMa. HedrenpopyKrol -coGHPAIOTCA KOJHUECTBEN -
H0 B 30He B BHAe Y3Koil mojoch (JNHHHA cTapra). 3aTeM NPOBOAAT Xpo-
matorpadHueckoe pasjelieHHe, MOMECTHB NJIACTHHKY B XpoMaTorpagHue-
CKYI0 KaMepy C XOpOLiO MPHTePTOit KPHILIKOM, K-TeKCAaHOM HJIH NeTpoJeit-
HbIM 3¢Hpom (Temnepatypa kunenns 40—70°C). Korna ¢poHr pacrso-
pHTENIA MOAHHMETCS [0 BepXHero Kpasui NJACTHHKH, ee H3BJEKalT H3
KaMepel H AAI0T PacTBOPHTeNO HcnapuTbes. XpoMmaTtorpammy paccmart-
pusaioT B yavtpaguoncrosom csere (A=365 MkM).

Beepxy, y /uuHH (ppoHTa pacTBOpHUTEJs, HAXOAATCA HENOMHHECLH-
pyoliHe MeTaHOHa(TeHOBblE YIJIeBOROPOAH, 32 HHMH JIOMHHECLHpYyIOlIHe
SIPKO-TONY6GLIM CBETOM apoMaTHueckKHe YT/eBOAOPOAH, GanXe K crap-

! Mpu anaauae CToulAX BOA ThOa ToPoACKHX ofillee KoMHYeCTBO H3BjeKae-
MuIX XJIOPOGOPMOM BCULECTB, NANOCHMBIX HA AJAACTHHKY, |le ROVKIIO NpesnilaTh
20—30 mr.
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TOBON MoJioce pacnonaraloTess KHCJAOPOACOAepHalllHe COSAHHENHS JIOMH-
HeCUHpYIOlHe H HeJIOMHHecuupylolue !

OrzensioT BCIO BEPXHIOIO YacTb XPOMAaTOTpaMMbl JO HHX(Hefi FpaHH-
ubl roay6oit 30HBI apOMAaTHUECKHX YIrJIeBOZODOROB H MEPEHOCAT CHJHKa-
relb B KOHHYecKylo Koaly. Ecam 3ta rpaHHua mjoxo sameTHa, HaHOCAT
yepTy Ha pacCTOSIHMH 3 CM OT JIHHHH CTapTa H mepeHociT B Koaly Bechb
CIION CHJIMKAre/isl, HaXoAsWMuiica Belle 3Toft uepTH. [IpHanBalT B KONGY
20 mMa auyTHAOBOrO ShHpa, NepeMellnBaloT, QHABTPYIOT ucpe3 0Ge3KH-
peHHBIt Gymax#btil puanTp. Cuankaress Ha GHABTPE N B Koabe TiMa-
TeJbII0 NPOMBLIBAIOT CBEIKHMH MOPIHAMH 3QHPa, nPHCOC/ILSA HX K noay-
4YeHHOMY 3(HPHOMY pacTBOpY.

ddup u3 pacTBOpa HCHapsiOT B BLITSXKHOM WIKady NpH KOMHATHOM
TEMMepatype HAH Ha BoAsAHoil Gane npu teMmmepatype e Bbiuie 50°C,
K OCTaTKy npHanBaior 1 mJa sdHpa, TLIATe/IbHO MepeMeluuBaloT, A06aB-
JSIOT 5 MJ 3THAOBOTO CAHPTA H NpH NepemeliuBanuu 19 mJa pacrBopa
xenaTHHol, Ha onTHyeckylo nIOTHOCTL MOJAydYaeMoil 3MY/AbCHH B 3Ha-
YHTEABLHON CTeNeHH BJIHSET CKOPOCTb BBELEHHA pacTBOpa XKeaaTHHH. [as
YIOBJETBOPHTE/NbHOH CXOAHMOCTH Pe3yJbTaToB, 0cobeHHO mMpH onpejesne-
HHU He(dTENPOAYKTOB C Pa3HHIM YIJ1eBOAOPOAHBIM COCTaBOM, CKOPOCTb
BBe[leHHSI PAcTBOpa JKeJaTHHH A0MKHa ObiTb Bceraa opHHaxosoil. Jas
3TOr0 PEeKOMEHAYeTC HaAHBAaTh PAacTBOP Yepe3 MaJieHbKYIO BODOHKY, M3
KOTOPOfl 3TOT pacTBOp BhiTeKaeT B TeueHue 1,5—2 c. Hamepsior onta-
YeCKyl0 MJIOTHOCTb TMOAYYEHHON 3MYJAbCHH B KIOBeTe (HOTOKONOpHMETpa
NpH TOJLLHHE cJofi 3 ¢M, ¢ KpacHbiM cBeTtopHabTPoM (A=610 Mrm)*.
dMyJabCHA OUeHb YCTOHUHBA, COXPAHACTCA B TeUeHHe 2 CYT.

Yckopennsiit agcopGuHOHHO-AIOMHHECHEHTHEAA MeToa  (pa3spaoral
JI. A, Xpucruanosoit), I1p v H i v 0. MeToa OCHOBAH Ha BHAEJEHHH Hed-
TENPOAYKTOB M3 BOALl YETHIPEXXJOPHCTHIM YIJIEPOAOM, OTACNEHHH MOAAP-
HbIX CO€/IHHEHM copOIinelt Ha OKHCH AJIOMHHHA H H3MEpeHHH JIOMHHEC-
IeHUHH HedTEeNPOAYKTOB B oprauHueckofi ¢pase Ha dumoopnmerpe
9®-3MA. UysctButeabHocTb Metoda 0,01 mr HedrempoaykToB B mpobGe:
norpewHocT onpeaeneHusa +10%, Bpems aHanusa mopagka 15—20 mun.

! Xopowo 3ametnast roayGas 3oHa IWHpHHON He MeHee | cM nokasniBaeTt, yv
Ha NAACTHHKY OBIIO HaHeCceHO oOKoJo 2 Mr H Gojee HedTenpoAaykton, 3oHa ne-
pecTaer 6biTb 3aMeTHOA MPH HAHECEHHH Ha RAACTHHKY MeHee 0,5—1 Mr HedTenpo-
ByKToB. TIpH HawecenHu Ha MAACTHHKY Gosiee 5 Mr HedTenpoRyk10B HaAH Goabuiero
KOJIHYeCTBA APYTRX H3BAEKaeMbiX XJA0podopM BelleCTB MOXEeT NPOHCXOAHTL He-
NoAHoe OTAeJEHHEe apOMAaTHYECKHX YIr/eBofopoAoB. Hnd ycTpanenus Meliatoutero
BAHAHHA MOCTOPOHHHMX NpHMeceR NPHMEHAIOT NMOBTOpPHOe XpomaTorpadHueckoe pas-
AeJieHHe TeM jKe PACTBOPHTENEM HAH HAHOCAT Ha APYIYI0 BAACTHHKY MeHblllee KO-
NHYECTBO aHaNK3HPYeMOl CMECH H NMOBTOPSIOT BCe ONepauHH.

* [Ipu 1Heo6XOOMHMOCTH KOIUCHTPAUHIO MMOAYHYaeMOfl 3SMYABLCHH MOXHO H3Me-
pHUTb B unannapax leiepa (nedenomeTpuucckoe onpeieneinue).
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Annapatypa. dmoopumerp 3-3MA. Mpobupku ¢ npurepTuimi
npob6kamu o6bemom 20 ma. deantenpHsle BOPOHKH BMecTHMOCTbio S0,
150, 300, 500, 1000 ma. Beuruasrop.

PeaktuBbl. HUerbipexx/JMOPHCTHII yriepoa; XJOPHA HaTPHA; OKHCh
aJIOMHHHSL AN XpoMmarorpadui; cyibdar HaTpHit 6e3Bommbii,

PeakTHBBl H MOCyAa AOMKHBI GbITb YHCTHIMH JIOMHHECUEHTHO,

Xononpenenennsn K 100—300 mn uccaenyemofi Bofbl, conep-
xameit ve MeHee 0,01 mMr wedrenpoaykros, mno6asasior 3—10 r xaopHu-
CTOrO HATPHS M SKCTPATHPYIOT 15 Ms  UETHLIPeXXJIOPHCTOTO  yriepola,
BCTPSIXHBAA B AeAHTeALIION Bopolike B Tewettne 5 muit. Iocae paspene-
HUAL CJ0EB PACTBOP HC(TENPOAYKTOB B  UETHIPEXX/NOPHCTOM  Yraepoae
uAbTPYIOT uepe3 GyMaXKHbIl QHABTP (CHHAR JIEHTA) B CYXY10 HE/AHTENb-
11yI0 BOPOUKY, B KOTOPYIO NpPeABapHTCJbIIO NOMellCta OKHCL aJIOMHHHS
(0,7—1 r). Ecan cniot 4cTHIPEXXJIOPHCTOTO YrJepOAa COUCPIKHT BOAY, TO
Ha (QUABTP HacHIMAIOT NPOKaJICHHBIl CepPHOKHCAB Hatpuit (1—2 r) ans
yAaneHHs Boabl Bo BpeMs duabrpauuu. PactBop HedTenpoayKToB B ue-
THPEXXJOpHCTOM yriacpofe BerpaxuBaior ¢ Al,O; (0,7—1 r) B Teuenne
5 Muit ¥ GHALTPYIOT Yepe3 CyMaXuuiii GHABTP B KIOBETY AAS M3IMEepeHHHA
HHTEHCHBIOCTH JIOMHHECHEHUHH Ha duioopHUMeTpe RApPH ANHHC BOAHB
434 MKM (BTOPHYHEI/ CBCTOQH/IBTP).

Havna BoaHul BO36yXaeHua A= 365 mxkMm (nmepBHYHbBT cBeTo-
¢uabtp). M3amepenue nposopsir B HHTepBale KOHueHTpaunii 0,001—
0,05 Mr/Ms1 HedTenpoAYKTOB B ueTHIpEXXJOPHCTOM yraeposie. Hamepenne
BBHIMOJHAIOT B cooTBercTBHU ¢ HHcTpykuMedi mo skcnayarauun snabopa-
TOPHOrO 3aeKkTponnoro ¢pmoopumerpa IP-3IMA. Conepxkanne nedprenpo-
AYKTOB B MpoGe HaxoAAT MO NMOKAa3aHHIO WKaab MpHOOPa, MPoKanuGpo-
BAHHOTO MO CTAHAAPTHOMY PacTBOPY, KOTOPHIi 3aMeHAIOT BMeCTe ¢ HCC/e-
AyeMbiMH o6pasuamd. CopepikaHHe HedTenpoayktoB B mnpoGe (Mr/n)
PaccuHTHIBAIOT MO dopMye

C = ABVz 0 IOOO/VI,

rie A — nena genenus WKanbl npu6opa, BbipaykeHHas B MHAJMrpaMMmax HedTenpo-
AYKTOB B | MJA 4eTbIpexXXJOPHCTOro yraepoma; B — uucno aenennit, nokasusamoouiee
NIOMHUHECUEHIIHIO HCccaesyceMoil npoGul; Vi — o6beM npo6ul Boanl, B3ATOR Ans aHa-
an3a, Ma; V; — o6nheM YCTHIPEXXJAOPHCTOrO YFACPOAa, BIATHIA AAA IKCTPaKuuu ned-
TCAPOAYKTOB H3 HCCACAYCMOI 0PoGLl BORALI, MJI.

IlIpurotoBaeHHe cTaHgapTHOro pactBopa. Cranaapr-
Hblfl PacTBOP roTOBAT H3 HedTenpoaykToB Npeobaafalolero HCTOUHHKA
3arpssHenns. las 3Toro 0T6HPAIOT TaKoe KOJHYECTBO CHJALHO 3arps3HeH-
HOft HedTenpOAYKTaMH BOAH, B KOTOPO#i cofepKHTCH HedTenpoAyKTOB
15—20 mr, 206aBAsIOT XAOpHCTHIT HaTpHit (He MeHee 30 r Ha 1 a1 BOAb)
¥ KCTParHpyioT He)TeNPOAYKTH YeTbIPEXXJAOPHCTHM yraeposom (20 Ma
Ha | . Boam). BeicymeHunit ¢uabtpoBaHHem uepes Ge3BOAHHA Cydb-
dat natpua (3—5 r) pacTBop HeTenpoayKTOB B  UETHPEXXJOPHCTOM
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yrJepone BCTPAXHBAIOT ¢ OKHUChbIO anioMuitna (3—4 1), GuabTpyioT uepes
GyMaxcHblil (UALTP M YETHIPEXXJIOPHCTHIH yraepoa yAaJsioT (1o BCHTH-
asaTopoM. OCTaTOK HedTeNnpPOAYKTOB BHICYWIHBAIOT A0 MOCTOSHHOH MacChi
npu 80°C (remnepatypa KHMeHHs UeTHIPeXXJOPHCTOTO YIJepoaa), B3se-
WHBAIOT M PACTBOPSIOT B OMNpefleleHHOM ofbeMe YeThbipeXXJiopHCTOTD
yraepoaa.

Pe3yabTathl OKPYIJISIOT A0 UeAbiX MHJJIHTPAMMOB.

Onpenenene HePTENPOAYKTOB B CTOYHBIX BOAAX METOROM Tra3oBOif
xpomatorpadmu (meron I'. A. CmoabsnunoBa). [Mpununn  Merop
OCHOBAH Ha IKCTPAKUHH HCPTENPOAYKTOB H3 CTOUNLIX BOMA  H-TCKCaHOW
(neHTanoM) H MocAedyloOlleM ra30XpoMaTorpad)H4ecKoM HCCAeAOBAHHH.
ITHM Me10l0M MOXHO OMNpefeATh CyMMapHOe COAepIKaHHe, a TaKXKe
THB HCGTENPOAYKTOB B CTOYHBIX BOZaX. UyBCTBHTC/ALIIOCTH METOAa Me-
Hee 0,1 mr/a nedrenpoayktoB. OTHOCHTebHAs oOwHOKa —onpefeseHHs
3—10%. Han6osee adppeKTHBHO ITHM METOZOM aHaJH3HPOBATh CTOYHbIE
Boabi HedrenepepabaTeiBaomNX npeanpHATHit. Kpome Toro, o MoXer
6biTb MPHMEHEH [HJsi ONpeleseHHss KOHUEHTpauu# HedTenpoAyKTOB
B CTOYHBIX BOJAX, NMOC1YMAIOWHX Ha GHOJOTMYECKYI0 OYHCTKY HJH Npo-
HeAWnx ee.

Annmaparypa. Xpomatorpad, io6oil razoBbiii ¢ ABOAHBIM NJa-
MEHHO-HOHH3AUHOHHLIM JICTCKTOPOM H GJIOKOM JIHHEIHOro NPOrpaMMH-
poBaHua TteMmnepatypbl. Camonuceu, pearupyiomuin npuGop. Mukpo-
WnpHUbl BMecTHMOcTbio 10—50 mKa.

Huterpatop — 3MeKTPOHHBI HHTErpaTOp, NO3BOJAIOILHI PErHCTPH-
pOBaTb MOJHOCTHIO M He MOJIHOCTBIO PasjesieHHbIC MHKH, a TaKiKe HMelo-
LK KOPPEKUHIO MOJOMHTENLHOrO M OTpHuaTtesbHoro apefida 6a3oBoil
(Hyaesoit) sunun. TlpH OTCYyTCTBHH HHTErpaTopa CyMMapHYl0 NJOLLafAb
MHKOB OMpefesilOT C NOMOLIBIO NJaHUMETpa — HHCTPYMEHTA, HCMONb-
3yeMoro mJisi onpefesieHHs MJowlafeil ¢uryp HenpaBHJBHOFO NPodus;
KpPOMe TOro, MOXHO BHIPe3aTb HOXHHLAMH IO KOHTYPY xpomatorpadi-
YeCKHX MHKOB XPOMAaTOrpaMMbl U B3BeIIHBAaTh Ha aHaJHTHYECKHX Becdx.
XpomarorpadHueckas KonoHka — aBe cnupajibHble Hax  U-06pasHbre
KOJIOHKH H3 HepyKaBelOlllell CTaqH HJH CTeKJa BHYTPEHHHM KHaMeTPOM
2—5 MM H aauHoit 2—3,5 M, 3ano/iHeHHble HHEPTHHIM 1IOCHTEJEM ¢ 5—
10% craunonapuoit dasbl 110 Macce.

Peaxktubb. Crauuonapuas ¢asa — AaA aHajau3a BOA, coaepHa-
LIUX cMecH 1edTeNnpoOAYKTOB WHPOKOrO ()PAKUHOHHOTO CcOCTaBa: GeH3H-
Hbl, KEePOCHHBI, [AH3e/bHble TOMAWBA, Ma3yThl, MHHepaJbHble Macaa (H-ma-
padunnt Cg—Cgs) — Heobxoaumu Tepmocroiikne ¢asm SE-30, E-301,
AM®C-4, OV-101, Dexsil-300GC; nas ananusa soabi, comepxalieii cme-
CH JIETYYHX He(TenpoAyKTOB: GeH3HHBI, KePOCHHBI, AH3e/bHbie TOMIHBA
(n-napagunbt Cg—Cgs) — Apiezon-L, M, CKT®-50, CKT®-100, 4C-200.

Huepruplit Hocutenib — J1060#i H3 AHATOMHTOBHX HocuTeseii: Xpo-
Mocop6-W 60—80 wuau 80—100 mew; Xpomatron N-AW  nau
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N-AW-DMCS 0,1160—0,200 mm; 0,200—0,260 mm; Cdepoxpom 1—2;
Mopoxpom 1—3 (0,150—0,300 Mm).

Ha6op awaautnueckux craHmapro (H4-mapaduust Ce—Css) aaa
HACHTHOHKALHH,

O6pasub HepTeNMPOAYKTOB — GEH3HHB, KePOCHHHI, AM3eJbHBIE TOM-
auBa «JI» (neTHee) H «3» (3UMHee), MHHepaJhHbIe Macja, TOMOYHBI
MasyT.

#-Tekcan (nenTaH) MapKH «Xy» s SKCTPaKUHH.

Hanecevune cTalHOHAapHHX pa3 HAa HOCHTENDb H 3 a-
noJAHelnHe KoNoHoK. O6heM HHEPTHOrO HOCHTENS, COOTBCTCTBYIO-
i o6hemy Kosiokki ¢ 20%-HbiM WIGHITKOM Ha ynJioTHeHNe Npu HaGus-
xe, Bapewrusalor ¢ tounoctoio 0,0000 r. 3aTem HaBecky crauHONApPHOIT
da3nr (SE-30), 5—10% mMaccsl HOCHTeAss pacTBOPAIOT B XJopodopMme.
OrHolenne a6bemMa xaopodpopma k o6veMy Hocureas 10: 1. Pacrsopen-
Hyl0 crauuoHapHyio ¢asy moMemaior B Konly ¢ HOCHTeJeM H mnepeMe-
WHBAIOT 3AEKTPHYECKON Mewankoii B TeueHHe ABYX wacoB. [Tocae 3rtoro
OCHOBHYIO Maccy xJiopodopMma HCmapsioT B TeyeHHe OLHOTO yaca Ha BO-
AAHoN GaHe MPH MOCTOSTHHOM nepeMellHBaHHH. ITpHroTOBMeHHbIl copOeHT
nepeHocAT B HeGoabwiywo ¢$apdopoBylo YAlIKYy HAH MeTajJHYeCKHi mpo-
THBeHb H NOMeWaloT B cyUIHJLHbIT wkad ¢ temneparypoir 100°C mas
yAaJieHHst OCTaTKoB XJopodopma NpH MEPUOAHYECKOM nepeMelIHBAHHH
B TeYeHHe [ABYX 4acoB.

IpoMbITHE aLETOHOM KOJIOHKH 3aNMOMHAIOT MNPHTOTOBJAEHHLIMH €COp-
GeHTaMH NOA BakKyyMOM, CO3/1aBaeMbiM BOAOCTPYHHBIM HacOCOM.

Cra6uHaH3aUNA KOJNOHOK 3anonHeHHble KOJNOHKH cTaGHan-
3HPYIOT B peXXHMe CTYIEH4aToro HarpeBaHHs ¢ mpOAYBKoil asoroM. Kax-
naa crynedb (BCCro TPH) COCTOHT M3 YdacTKa JIHHCHHOTO MpOrpaMMHpo-
BaHWA TeMOepaTtypsl co cxkopocThio 4—8 rpap/Muu B uHTeppasax 50—
120, 120—200, 200—320°C u mM3oTepMmuueckoro yuactka. Ilpoposxu-
TeJbHOCTb M30TepMHuecKoro HarpeBa adas 120 m 200°C 14y, a &as
320°C — 4 u. CraGuansanus copGenToB B XKeCcTKHX yc/noBHsax obecne-
upsaer craluabHOCTL Ga3oBoft AHIIHH  NMPH  aHanausc nedTCnpoayKToB
B peXXHMe JIBHEMIIOro NPOrpaMMHPOBaHHA TeMnepaTyphl.

Xom onpepceneuusn  HedrenpoayKkTel H3BJeKalOT H3 BOAHBIX
1po0 MHOTOCTYNCHUATON XKHAKOCTNON 3KCTPAaKNucH B AeAnTeAbHOR BO-
potike o6bemom 2000 ma. K npoGe soast (1000 ma) ! pobasasior 30—
50 Ma rekcana ?, BcrpaxuBaioTt B Teyenwe 5 mua (pll 7—8), ocrasasior
AAS pacchoeHns cnoeB (3—5 MHH), W FEKCaHOBBIH cJof OTAEAAOT OT

' O6bem NpoGul MuXKET KoaeGaTbes B npepenax 0,5—5 1 B 3aBHCHMOCTH OT CO-
nepxaHus HedTenpoaykTos.

? Mpn ananuie CTOUHKIX BoA, B KOTOPLIX NMPEOGAAAAIOT GeH3nno-KepocHoBhe
hpakwin, nenccooGPasio H-rekcall 3aMeNUTL NCHTAHOM.
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soanoro. Onepaluio NOBTOPRIOT TPH pa3a’. Bce rekcaHoBbie 3KCTPaKTH
06beHHAIOT M TIPOMYCKAIOT Yepe3 KONOHKY auamerpom 10—12 mm, 3a-
NONHEHHYI0 7 T OKHCH aMIOMHHHA (MapKH «ajaa xpomarorpaduu» 11 cre-
NeHH aKTUBIIOCTH), AR OTAeAelllsl HedTeNPOAYKTOB OT MOJAPHBIX COEMH-
ueHnfi. Iocne storo uepes Ty ke KOJOHKY npomyckatior 50 Ma yHeTOrO
pactBoputens  (H-rexcana). IloayuenHwit pactBop HedTenpoayKTOB
B reKcaHe cywat Ge3BOAHBIM CEPHOKHC/IBIM HaTPHEM.

IMepea rasoxpomartorpadHuecknM HCCAELOBAHHEM PAcTBOP KOHLEHT-
pupytor. Béabwyio uacti, pacTBOpHTC/IA OTrOHAIOT Ko ofbeMa 1—2 Ma
B annapate Cokcnera o6vemom 100—250 Ma na soasnoil Gaxe (teMnepa-
typa 60—70° C). ¥Ynapcuubiii SKCTPAKT MOMEILAIOT B MHKHOMETD, MEPHYIO
NIPOGHPKY HJIH B peakUMOHHHIA cocyn o6veMoM 1-—5 ma.

MukpolunpHuem BBOAAT B HCnapHuTeab Xpomatorpada 5—25 MKa
KOHUEHTPHPOBAHHOIO 3KCTPAKTa H NPOBOAAT rasoxpomarorpaduueckoe
HCCNeloBaKHe.

Yenosua xpomatorpadHueckoro pasjgenielins
Temnepatypa ncnaputens 350°C, perekropa 350° C, HarpeBaHHe KOJO-
HOK B PeXXHMe JIMHEiHOro NpOorpaMMHpOBaHuA TeMnepaTypn 50—320°C
co ckopoctblo 4—8 rpaa/mMuH, [a3-HocHTesb — a30T; pPacxof a3oTa,
BOAOPOAA M BO3AYyXa — B COOTBETCTBHH C HHCTPYKIHeil.

Haentudnkauns yraesopopoaon  Ha noayyenHoit
xpomartorpaMme Heo6X0AMMO HACHTHPHUHPOBATHL TOALKO NMHKH H-Napa-
¢$HII0B, CHMMeTPHUYHble, PABHOOTCTOALHE ApPYr OT Apyra (B YCJIOBHSIX
JHHEHHOro NpPOrPaMMHPOBAHHA TeMMEpaTypH), Mexay KorophiMu MApo-
AIBASIOTCA 11a XpOMaTOrpaMMe, KaK MpaBWJIO, MeHbIUHC MO BHICOTe MHKH
Ha(TEHOBLIX H APOMATHYECKHX YIVIEBOAOPOAOB.

Onpenensiioliue KOMIOHeHTH HedTenpoaykroB — H-napapuim —
HaeHTHOULHPYIOT N0 aGCOMOTHOMY BPeMeHH YAepXKHBaHHA fg, HCNOJIbL-
3yfl aHa/JINTHYeCKHe CTAHAAPThHI H-NapaduHOB, KOTOPHE BBOAAT B KOJOH-
Ky xpomatorpapa nmpH TeX Xe YCJIOBHAX Da3jie/eHHf, YTO H aHAJH3H-
pyembii 3kctpakT. [Tpy OTCYTCTBHH aHANHTHYECKHX CTaHAAPTOB MOXKHO
NOAL3OBATLCA  JIMHEHHONT 3aBHCHMOCTBIO TeMMepaTyphi  ylAepXKHBaHHSA
(Tr) 3a BbYeTOM Haua/bHONl TeMnepaTypbl mporpammupoBanus (To) or
YHCJia aTOMOB YIVIEPOAAa B MOJIEKYyJe WIEHOB TOMOJIOFHYCCKOTO PAAa
n-napadunos Tr—To=f(nC).

CyMMapHyi0 mJoOllafib XPOMATOIPaMMLI, COOILCICIBYIOWLYIO  Kolt-
ueHTpaunu HedTenpoayKToB B npoGe, PErHCTPHPYIOT 3JIEKTPOHHBIM HH-
TerpaTopom.

Knaccuduxkauns nedprtenpoaAyKToB no onpenensio-
LHM KOMNOHellTaM #-napadpunam J[ns ycranosselns THNOB
¢pakunit nedrsnoro c6poca NPOMBILACHHOrO CTOKa HJAH  TOPOACKOf
CTOYHOH BOABI COCTaBJAIOT KAPTOTEKY PpasinuHblX HedTCOPOAYKTOB.

} Ccan konientTpauns nedrenpoaykToe B npoGe cBuiie 5 Mr/a, ulcno €ry-
neleii SKCTpakuuy AonxKino 6uits 7—10.
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C yuctom Toro, UTO OCHOBY He)TenpoayKTOB B CTOYHBIX BOAax COCTas:
JS0T H-mapaguHbl (4o 70%), a Tak:iKe BOIMOXHOCTH GoJiee JerKOH HX
WACHTHOUKALBK TO CPABHEHWIO C APYTHMH YrJeBOAOPOAaMH, KaaccHH-
KanHio MPOBOAAT 10 H-MapadHHaM.

CocrtaB H-napadHuHOB, OCHOBHH X THNOB HedTenpo-
AYKRTOB B CTOYHBI X BoAaXx. Ilpamoronnbie 6eH3HHBI Cs@e—Cuazy,
kepochittl Cg—Cyg, an3enbHoe TonauBo Cs—Cos (3umuee), Cio—Cos (N1€T-
nee), Muuepanbioe Macho Cisqun—Cas@s), TOmounwiit MasyT Cisan—
Cazias) H T. A.

Crettnaaucty!, Kotopble HGyAyT BOCUPOHIBOANTHL Aalliiil MeEToA, Jcr-
KO MOTYT CAEAaTb noa06ilyio KaacchplKaunio (NpHMEHHTEALIIO K MCCT-
HLIM YCIOBHAM), XpoMmatorpaHpys HHTepecyioliHe MX THnbl HedTempo-
AYKTOB € MOCJCAYIOWLCH IJICHTHQUKAWNC BXOASMIMNX B HX COCTAB H-na-
paduuos. Takas KAGCCHPHKALHSL HOMOrACT YCTAMOBHTL THALL (MAPKI)
HepTenpoAYKTOB, COACPIKALUNXCS B MPOMLILINCHHOM CTOKE.

Onpenenenve KOHUEHTPAUHH HedTenpoAYKTOD
B cCTOoulb X BoaaXx. as cBedeHus Ao MHHHMYyMa OWHOGKH NMPH KO-
JNHYECTBEHHOM oOnpeaeleHHH HedTenpoaykToB B 0O0LUE3aBOJACKOM CTOKe
HeOGXOAHMO MO BO3MOXHOCTH ONPEAeNHTb KOMHUECTBO H THN (paKuHil,
cocTaBasioux obueHeprsHolt cbpoc. [lias 3toro moapo6Ho H3YyaloT
COCTaBbl BaM(HefIUHX TPOAYKTOB W CTOKOB TMaBHHIX YCTaHOBOK, cOpachl-
BalouuX HedrenpoaykTa. B ocHoBe onmpegeseHus — TilatesbHas pabo-
1a C XpoMaTOTpaMMaMH, MO KOTOPHIM BbIsIBJAIOT HHIHBHAYaJbHBeE (TeX-
HOJIOrHYeCKHe) MNPH3HAKH BaKHEHlIHX THNOB HedTeNpoAyKTOB, NPOH3BO-
AUMbIX Ha HedrenepepabatuiBatowleM npeanpuathy (puc. 16). Hupusu-
LYyanbHHIMH MpPH3HAKaMH OnpeneselHoro HeTelpPOAYKTa MOTYT CAYKHTb
cocTaB H-napadHiios, coOTIOlleHHe BLICOT NMHKOB H-mapagilioB, cnelld-
duyeckan «fedopmalia» xpoMaTorpaMmbl, 0co6eHHOCTH reoMeTpHYecKod
¢opMbl NHKOB HATEHOBBIX H apOMAaTHUECKHX YIJE€BOAOPOAOB, MPOsB-
JNAOUNXCH HAa XpoMaTorpamMe MCXKAY nnkamn H-mapadnHoB. Bce stu
NPH3HAKH ONPERLARIOTCS MPOHCXOKACHHEM HCXO/LIOI TiedTH, a TakXKe npy

7]
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7 %
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L 1 L L ! 1 ] 1 i | IO N | | 1 i J. 1 I |
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Bpema, mur

Puc. 16. Xpomatorpamma aHu3eabHoro TonAHWea «JI» ¢ BHABACHHBIMH H
3aKPEMJACHHLIMH HHAHBHAYANLHBIMH MPHIHAKAMH (0603HAYCHI 3Be3fod-
xoft)
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obpetaloTcst Ha CTayHH TeXNOJOTHUCCKAX lpoueccon. lakoe Bunpaenne
HHAHBHAYAJbHLIX TPH3HAKOB H 3aKpemJieliHe HX 3a TJaBHLIMH  THNAMH
HedTenpoayKkToB, BHIycKaemnx HedremepepabaThiBaioilium npegnpus-
THEM, N03BOJAET OOHAaPYXHTb HX M 3aKPENHTb 32 ONpeAeNeHHbIMH HeXa-
MH NPEANpHATHS, a TakKe B jaJbHefilieM HaATH onpejeseHMble THIH
HedTenpoAYKTOB B 0OlIE3aBOACKOM CTOKe, OLEHHTb BJHAHHC KaXkJofi
YCTaHOBKH Ha ero sarpssHeHne (puc. 17). Ha ocuoBanum monayuyenHbix
JlaHHBX O COCTaB/AIOWINX Bceli HeTAHON (pakiHU CTOUHON BOAH NOA-
GHpaoT BeCOBHIM METOJOM KanuGpoBounnbie cMecH (rekcaHopble pacrtBo-
pbl UCHTENPOAYKTOB H3BEC1IIOi KOMICHTpaluH), OAH3KHC [0 COCTABY
H KOHICHTPAUHH K cMecH HedTenpOAYKTOB, HAXOASLIHXCS B 3IKCTPAKTC
npo6si BoAbl HepTecodepIKalIero ¢ToKa.

HOas upurotoBacHHst KaanGpoBOUHLIX cMeceil HeoOGXOAMMO HCMOJb-
30Bath 06pasunl 3aBoackoil INpoAyKuwH. CooTlowecnue KOMRONCHTOB
KaauGpoBOUHHX CMecelt noaGHPAIOT ¢ yyeToM o6bema BOAH, cOpachiBae-
Mofl OCHOBHLIMH 3aBOACKHMH YcraHoBkaMH. Ka/nHGpoBounble PacTBOPbHI
XpOMaTOrpauPYIOT H CTPOAT FPaHK 3aBHCHMOCTH HX CYMMAapHBHIX MJIO-
mwajgefi XxpoMarorpamm, MHoAYyYeHHBIX ¢ MOMOILbIO HHTErpatopa, or KOJH-
yecTBa He(TEMpPOAYKTOB B npobax, BBOAMMBIX B KOJOHKY XpOMarorpa-

n
tha ( 2, S nuxoB=f). Mo noayuenHoit rpadnueckoil 3aBHCHMOCTH JIETKO
i=1
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Puc. 17. XpoMaTorpamMa rexCaHoBOro 3KCTPaxsTa CTOYHOR BOAK nedTenepepabarhi-
BajoUlero NPEANPHATHA, COAepIKAlero AHIEALHOC TOMAMBO «Jl» (3Be3flouxoft 0Go-
3HaYeHbl HHAMBHAYANbHLIE NPHIHAKH AM3ICALHOTO TONAUBA «JI»)
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onpenenutb KOHUEHTPaUH0 HedTenpoaykToB B mpobax Bolb MNpeanpHs-
THA WK OTARABHOrO LieXa:

C = mVy/(V,V,),

rae C — KOHUEHTPauHR HedTeNPoAyKTOB B oToGpannofi npoGe BombI, Mrfm m—
cofepxaline HePTENPOAYKTOB B oGbeMe reKCalioBOro 3KCTPaKTa, BBOAHMOTO MHK-
pouinpuueM B KOJOHKY xpomatorpada (mo xann6posouHomy rpaduky), mr; V, —
06beM YRapelHoTO reKcaloBOro 3KCTPaKTa, MJI: V, — o6beM rexcanoporo 3KCT-
paKta, BBOAHMOro B KOMOMKY, MA; Vi — o6bem oToGpautolt npoGul BORBI, J.

Ecan neeienoBaTh CTOKH 1EXOB M YCTaHOBOK 3aBO/la HEBO3MOIKHO,
aHaJIH3 NpOBOAAT NO ynpollleHHo# Metoauke. CHayajsa aHAJH3HPYIOT OC-
HOBHbIC NPOAYKTH NPC/ANPHATHSA C BHIABJICHHEM H 3aKpCMJieHHEM 3a HHMN
HHAHBHAYaNbHHX (TCXHOMIOTHYECKHX) NpPH3HAKOB, 3aTeM aHAJIH3HPYIOT
obuieHedrsHol c6poc 3aBOAAa H HAXOAAT B HeM OCHOBHble (paKUHH.
B 3ToM cayyae NMPHroTOBAATb KaJHGPOBOUHBIN PacTBOP MOMKHO Ha OCHO-
Be T1aBHOi cocTasJaslollleit HedTecoNepiKallero CTOKA.

CoctaB HedTenpoayKToB B 0O6LIE3aBOACKOM CTOKe B TeueHue AJIi-
TeNLHOTO BPEMEHH OCTAeTCA NOCTOAHHBIM, BCJEACTBHE TOr0 YTO TeXHo-
JIOTHA NpeRNpHATHS npHcriocobneHa K paGore Ha Chipbe ONpeAeAEHHOro
ucTouHuka Hedtu. B cBA3M ¢ 3ITUM H cocTaB KaNHGPOBOUHBIX cMeceil
IPAKTHYECKH He H3MCHAETCSH, T. €., OAHOKPATHO YCTAHOBHB MX COCTaB,
MOXHO MOJAb30BaTbC HMH B TeYeHHEe AJIHTEJbLHOTO BPCMEHH AJs alaJjiH3a
CTOUHBIX BOJA NpeanpusitHa. CocraB H3MEeHSETCHA NPH M3IMEHEHWH 3aBOA-
CKOIl TEXHOJIOTHH H CBIPbSL.

Ilpu onpepneseHuH KOHUEHTPaUHH HeTENPOAYKTOB B CTOUHBIX BOAAX,
NOCTYMAIOHX Ha CTaHluio a’paurH, KanubpoBoukbie pacTBOpH Hedre-
TIPOAYKTOB COCTaBJ/IAIIOT B COOTBETCTBHU C COCTaBOM KaJHOpOBOYHO! cMe-
cH, mofo6paHHoil AN HedTenepepabaThiBalOLIero NPEANPHATHSA, KOTOPOC
DaeT MaKcHMaJgbnblifi 06bvem c6pocoB Ha panHylo CcTanuuio ¢ HanGojb-
wHM cofepxKaHHeM HedrenmpoaYKToB. EcaM Ha cTaHUHIO mocTynaioor cTo-
KH ABYX-Tpex HedTenepepabaThiBalOILUX NPCANPHATHI C CON3MEPHMBIMH
obbemaMH cOpacbiBaeMoit Boasl H HedTecoldepXKaHHeM, pelentypy nas
KaaHGpOBOYHOro pacrsopa MoAGHPAIOT ¢ YYETOM pellenTyp MJIA Kamaoro
U3 HHX mpomopuHoHanblio o6beMy cGpacbiBaeMoil BOAL H KOHUEHTpALHH
HedTCNPOLYKTOB.

IMpurotoB/ieHHe KaJHOPOBOUHLIX PACTBOPOB AJA ONPEAC/CHHA KOH-
ueHTpauny HedTenpoAYKTOB B CTOYHBIX BOAAX, Mpoulealux GHonorHYe-
CKYIO OYHCTKY Ha CTaHUHSX aspaulH, HeCcKOAbKO OT/IHYaeTCs OT Tpejbi-
ayuwinx. B mpouecce GHONOTHUECKON OYMCTKM U3 CTOYHBIX Bof MOAHO-
CTbI0 yAajfloTca TakHe HedTAHbIC ¢pakUHH, Kak GeH3HHL!, KepOCHHbI
H B 3HayHTC/ILHON cremedH (fo 80—90%) ausesvnsie tonauBa. Kak
IIOKA3LIBAIOT HCCUCAOBANUA, COCTAB HedTCHPOAYKTOB B OGHONOTHYCCKH
OYHILCHITLIX cToMILIX BoAax no H-napadpunam C;7—Casasy cOOTBCTCTBYET
COCTaBy, XapaKicpHomy s MuHepajpibix Mmaces.  [loiomy kaanGpo-
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BOYHbLIE PACTBOPHLI A aHAJNAH3a He(lJTEIlpOLIyKTOB B BOAaX AAHHOrO THNa
MOIKHO TOTOBHTbH H3 06[)33[103 MHHepaJbHbIX Macea COOTBETCTBYIOLLEro
COCTaBa,

PeayanaTbl AHaJ/JMH30B CTOYHLIX BOLA OKPYrafaioT AO AeCATHIX noned
MHMIHFpAMMA, OYHLIEHHBIX ~— A0 COTbIX nonef MHJJIHrpamMma.

CHHTETHYECKHE NOBEPXHOCTHO-AKTHBHBLIE BEWECTBA

Onpepenenne anuoHoakTBHbIX CIIAB., IIpuHuun Merton ocHo-
s8aH Ha o6pa30BaHHH PAcTBOPHMOTO B X/10podopMe KOMINEKCHOTro COeAH-
HEHHSl MeTHJICHOBOTO CHHEr0 ¢ aHHOHOAKTHBHLIMM BellleCTBaMH, OKpa-
wennoro B rosyGoil 1Ber (MeTHJCIOBAST CHIIASL B XJ0podopme ne pacr-
BopsicTCst).

M ealotue BAHANHA OK])aUlCIIIIblC KOMIUICKCH C MCTHJIe-
HOBBIM cHHUM naloT cyabdarhl, ¢ocdartsl, deHosb, a TaKXKe PoaaHHALI,
THOUHAHHAb!, XJOPHAB, HHTPATh. Mewaior onpepec/eHHio CyabPHAN H
GeJKH.

Hnas ycrpaneHns ownGOK onpefiesieHHs KOMI/IEKCHOe COCAMHeHHE
IKCTPArupyloT xaopodhopMOoM CHauana B LLEJO4HOH cpeje, 3aTeM B KHC-
qoii. TIppeM ABOMHOTO 3KCTPArMpOBAaHUA YCTPAHAET BJAHHE HEKOTOPHIX
MelIaIoLIMX ONnpejeseHHI0 BELIEeCTB.

A. Onpedeaenue CIIAB 8 crounoii 6ode

Annaparypa. [eantenpHble BOPOHKH BMecTHMOCTbio 200—
250 MJ ¢ Xopotio NPHTCPTHIMH LURHGAMH.

MepHuie kon6ur na 50—100 Ma ¢ xopouwo mpuTepToit NPoOKoiL.

XHMHUECKHE BOPOHKH AMaMETPOM 2 CM.

[MpuGop ans meperoHkH Jetyunx Xxuakoctei. Ilpn otcyrcTBHMH cne
UHaJabHOro nmpuGopa ero MoOXKHO H3roToBHTb camuM. Hlaa 3Toro Heo6xo
auMe Koa6a Biopua Ha 300—500 Mms, kaneJbHas BOPOHKA, XOJOAHJb-
HuK JInGuxa (kenartesbHo ¢ BnasHHbIM ¢opuitoccom). TlpH OTCyTCTBHK
TAaKOrO0 XOJOAMJbHHKA BCe COeAMHEHHS NOJIKHbHI ObiTb Ha KOPKOBRIY
npobkax.

dorosackTpokosopumetp, kpacuuit caeropuabtp (A=610 mxm).

Peakrtunu. Bybdepunit pacrsop. B 900 ma pucTHannpobaunyit
poaw pacreopsior 10 r Gessoanoro Na;HPO,, no6Gapasior 1 H. pacTBOp
NaOH go pH 10 u nosomar o6beM pactBopa o | A AHCTHANHPOBaH-
HOil BOROII.

Heiirpaabubiit pactsop mernaeHoBoit chueil. B 1 autpe aAHcTHAMHPO-
BaHHON BoAK pactBopsior 0,35 r kpacHTess.

Kucawiit pactBop MetunaeHoBoil cuteil. B 500 Ma ancruananpoBanHofl
Boabl pacrBopstor 0,35 r KpacHTeas, A0GaBAsAIOT 6 MJA KOHIEHTPHPOBaH-
Hoil cepHOMl KHCJOTHL 31 A0BOASIT 06beM 10 | J1 AUCTHINHPOBAHHOI BO-
noil.

Xaopodopm. Lcan ser ypepensiocts B uucrote xnopodopma, ero
HCOGXOAMMO NCpernath mnepejt yiorpebacuiem.
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Craugaptieie pactBopul CITAB. MoXHO peKoMEHAOBaTL CYMraHT-
CKMil XJMOPHHIA CYMbOHON, KOTOPHI HCMOMb3YeTCs AAA NPHrOTOBJEHHA
OTeyecTBeHHHX MOIOLIHX CPEACTB.

OcHoBuoft pactBop. B aucrmanuwpoBannoit sope pactsopaior 0,1 r
CIIAB (B nepecuere Ha 100%-Hyio aKTHBHOCTb) H AoBoasT ob6beM A0
1 autpa.

PaGounit pacreop CITAB. 10 ma (50 ma) ocmosHOro pacTBopa pas-
0aBAAIOT AHCTHANHPOBaHHOK Bomoi mo 100 ma (xo 500 ma). B 1 ma
Takoro pactBopa comepxurca 0,01 mr CITAB.

Xon onpepenenusn. O6bem BOAH, OTGHpaeMuil gAd aHa/H3a,
3aBHCHT OT npejinoaaraeMot Konuentpaunu CITAB.

Kouuentpauus CITAB, O6beM Boan A8 aHAJH3a,
mr/n Ma
0,5—2 100—50
2—5 50—20
5—10 20—10
10—20 10—5

Has kaxpoit npo6si BoAbl GepyT ABe OLHHAKOBOro o6beMa AeJH-
TeJbHbie BODOHKH. B NepByi0 BOPOHKY HaJMBAOT ANCTH/VIHPOBAHHYIO
Boay u3 pacuera ofuero o6bema (ZHCTHAIHPOBAaHHAs Boja -+ aHaJH-
aupyemas) 100 Ma u 5 Ma HefiTPaJIbHOTO PacTBopa MeTHJIEHOBOi CHHeil.
B apyryio BopoHKy Ha/quBaiorT 110 MJ AHMCTHAAHPOB3HHON BOAH H 5 MJ
KHCAIOTO PacTBopa MeTHJIeHOBOil cuHefl. J1o6aBasioT HeGoJsbliiHe HOPLHH
xaopopopma (5—7 ma), Berpaxupaior 10—15 pas, malor OTCTOATHCA
H CJIHBAIOT XJ0poopM. Sty omepaunio nosropsior 2—3 pasa (Ko Hcyes-
HOBEHHA ToJy6oro Hau ciaerka ¢HOJETOBOro usera XJopodopma) aas
y@aJeHHsi M3 pacTBOpa MPORYKTOB pacmaja MeTHJEHOBOM CHHefl, oKpa-
LIHBAOWHX XJA0POPOPM, YTO MONKET 3HAUHTEIbHO HCKA3HTH PEe3YJbTaTH.

B nepsyio BopolKy BHocaT 10 Ma GydepHoro pacTBopa M mccae-
ayemyio Boay. Ho6Gasasior 15 ma xaopodopma u BcTpaxuBaloT 1 MHH,
Iocne paccnoeHns KuZKocTH uepe3d 1,5—2 mMHH XJ0pOGOPMHYIO BLITAXK-
KY TMEepenocAT B APYrYI0 HERUTENALHYIO BOPOHKY (C KHCAMM PacTBOPOM
McTHACHOBOI cuicit). ComepiKiMoe BTOPOll BOPOIKY B36aATLIBAIOT Tak
XKe, Kak H nepBoit. JEalOT KHAKOCTH PaccJOHTLCA H CAMBAIOT XJOPO-
dopmHHIT coft B MepHyio Koaby Ha 100—50 mn uyepes KoMOUeK BaTH,
npeABapHTENBHO CMOYEHHHII XJ0pOPOPMOM H YNOXKEHHBIH B XHMHUYECKYIO
BOpOHKY (B0 M3Gex<aHHe nonafaHus Kaneap Boab B Koa6y). HBofnoe
3KCTparupoBaHue MOBTOPSAIOT euwle 2—3 pasa, npuiuBas no 10—15 ma
xaopodopma. Cogepkumoe MepHOit KoaGbl pa3GaBJsilOT 10 METKH XJo0-
podopmoM (mocneAHHe Kamau Jgyuule 06aBAATb JerKHM HaXXHMOM Ha
KoMoueKk BaThl). Koa6y sakpeiBaloT mpo6koii M XOpolio nepeMers-
BaIOT.

Huaa crabuausaitiy uUBeTa KoaGbl BHIACPKHBAIOT B TeueHHe 20 MHH,
3aTeM ONpPe/CsTIOT ONTHUCCKYIO MJOTHOCTL PACTBOPA Ha (JOTOICKTPOKO-

109



JOPHMETPe C KpacHHM ¢BeTOQHJIBTPOM B KIOBETAX NPH PACCTOAHHH MeX-
Ay CTeHKaMH 5 HAH 3 cM B 3aBHCHMOCTH OT HHTEHCHBHOCTH OKPackH
pacTBOpa, BO BTOPYIO KIOBeTY nomewmaior pacrBophrens. Kaan6popou-
Hble KPHBbie [1O/KHbH ObiThb MOCTPOEHH AJA KIOBET KaXAoro pasmepa
otaenbHo. OAHOBPeMEHHO H3MEpSIOT ONTHYECKYI0 IVIOTHOCTb XOJIOCTOH
npo6e, a1 Kotopoi Gepyt 100 Ma RHCTHAIHPOBaHHOM Boabl W o6pala-
THIBAIOT €€ MO OMHCAHHON Bbillle cXeme. Pe3yabTaThl OnpeaeseHHs Haxo-
AAT N0 KaJHOPOBOYHOH KPHBOH MO Pa3HOCTH MeXAY ONBITHOH H X0JO0-
cToil npobofi.

Pacuer OG6uwee koanuectBo CIAB (mr/n) noacynthBAlOT NO
dopmyac

X = a - 1000/V,

rie a — koaxnuectso CIIAB, onpenenenHoe KaapGpoBouHo#t kpkboft, Mr; V — o6b-
eM npo6bl, MJ.

Heo6xoaumo ykasviBath B nepecuere Ha Kaxkoe CITAB sHpaxen
pesyJbTar.

Jasa nocTpoeHHs Kanub6poBoyHOil KpPHBOH or6upaior
or 1 po 30 mMan craHmaptHoro pa6ouero pacTBopa, cofepaulero
0,01 Mr/mMJ aHHOHOAKTHBHOTO BellecTBa, ¢ HHTepBasamu 1, 2, 5, 10, 20,
25, 30 Ma, mosoaat o6veM no 100 Ma AHCTHANHPOBAHION BOJON M KaX-
RHit pacTBop 06paBaTHiBAIOT, KaK OMHCHIBaJoch BHie. Wamepus onth-
YecKyl0 TUIOTHOCTb BCE€X PacTBOPOB, CTPOAT KaJHOPOBOUHYI0 KPHBYIO,
OTK/aAbiBas Ha TOPH3ONTA/JbHOH OCH H3BeCTHble KOHUEHTPAlUHH, a Ha
BEPTHKaMbHON OCH — COOTBETCTBYIOIIHE HM ONTHYECKHE MJAOTHOCTH (pas-
HOCTH ONTHYECKHX MJNOTHOCTEH CTAaHAApPTHLIX PacTBOPOB H  XOJOCTOM
npoGut). HHrepBasbl npn moCcTpoeHHH KaaHGPOBOUHHIX KPUBHIX MOrYT
H3MEHATbCA B 3aBHCHMOCTH OT TOTO, ¢ KaKHMH KOHLEHTPAUHAMH NPHXO-
anres obbluHo paborath. To Ke OTHOCHTCA H K KOHlUeEHTpauusam pabo-
yero cTaHaapTHoro pactBopa. [asi Ka)kAoro pasMmepa KioBeT H Ia
Kaxpaoro o6beMa MepHBIX K06, NpHMeHsAeMLIX B paboTe, MOMKHb OLITh
MOCTPOEHH CBOM KanHOpoBOuUHbIe KpHBble. Pesyabrathl B AHanasoHe
KoHuentpauni or 0,1—1 mr/st OKPYrJfioT 4o COTHIX A0Jell MHAJHIpPaM-
Ma, cBbile 1 Mr/s — RO AeCATHIX foJell MHIHIPaMMa.

B. Onpedenrenue CITIAB 8 ocadkax crounsix 803
U aKTUBHOM uAe

Mpununn Meros ocHOBAH Ha 3KCTPAKIHM BelECTB METHNOBHIM
WJIH FOPAYHM STHJIOBHIM CITHPTOM C MOCJEAYIOLIHM KOJNODHMETPHYECKHM
onpeneneHHeM B 3KcTpakte. DBonee monHo BellecTBa  IKCTparupyiorcd
MeTaHo/IOM, OAHAKO 3TOT cnocol GoJec AAHTEJCH MO BpeMEHH onpeje
JICHHA,
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IRCTPA2UPOBAHUE METUAOBOIM CHUDTOM

Peaktupsl. Mertutobuifi cCIMpPT ¥ Bechb WaGop pEaKTHBOB A%
onpenenenua CIIAB B crouHoil Boge.

Annapartypa. Biokesl ¢ Xopoulo MNpHTEPTOH KpBILIKOM; THIaAM;
BOpOHKH Btoxnepa anamerpom 9—I11 cM; mepHble K166 Ha 50 MJa ¢ npH-
TepTHIMH Npo6GKkaMH; Bech HAGOp MoCyan, HeoGXoAHMOH ass onpeaee-
#un CIIAB B croyHoii Boac; o6easonentsie Guastpel (Genas Jenra).

Xon onpenenennn Ocagok uiH akTMBHBIH Ha OTHHALTPOBbLI-
BalOT Ha Ropouke DBloxuepa uepes oGessonemnuift GuALTP, OCTOPOKHD
CHHMAIOT MINatencM B 1HICAL I Buicymusalor npu 80° C. Bosace nuicokas
TeMnepaTypa He PEKOMEHAyeTcsl, TakK Kak Hekortopuie CIIAB paspy-
maotcs. BuiCyleHHbli 0CafoK TIMATeNbHO pacTHPAlOT B cTynke. [las
onpeacaents Gepyr 100—250 Mr ¢ yueTom rurpockorHucckoii Baaziuo-
CTH.

Habecky 3anuBaior 25 Ma MeTHI0BOTO CHMPTA M OCTaBAAOT HA Tpoe
cyToK B Otokce ¢ nputeprtoil Kpoiukoi. Yepes Tpoe cyTOK 3KCTpakT
duabTpyloT B MepHYI0 KoaGy Ha 50 ma uepes Gymaxubifi Puabtp. Blokce
o6mbiBaloT 2—3 pasa HeGO/LUIMMH MOPUHAMH MeTaHoJa, H o6beM ROBO-
Aaat go Metku. Koa6y sakpuiBaioT W xopoito nepemeiunsalor. Jlns ana-
au3a oTGHPAIOT KOJHYECTBO SKCTPAKTa B 3aBHCHMOCTH OT MpeamoJjarae-
moit koHueHtpauun CIIAB. JanbHefiiee onpeaeneHHe BefeTcsi MO MeTo-
AHKe, ONHCAHHON AJ% CTOYHON BOABL

OpnoBpeMeHo o0palaThiBalOT X0A0CTYI0 RPoOY AAA BHCCEHHMS fO-
npaBKu Ha peakthsbl. JKenaTeabHo Bce onpeae/cHHA NPOBOANTL ¢ Napad-
JeJbHHIMH HaBeCcKaMH,

Pacuert. Koauyecrso CITAB (Mr/r) B ¢yxoM Ocafke 4 aKTHBHOM
Hje BHYHCAAIOT N0 dopmyie

X =a . 50 . 1000/(bg),

rae a — koanyectso CITAB, onpeaenenHoe no Kaau6posounofi Kpusofl, mr; b —
061eM CTHPTOBOR BHITSKKH, B3ATOH Aas onpepeneHHs, MJ; ¢ — naBecka a6coaior-
o CYXOTo BelrecTBa OCajfKa, r.

NMpumevanne Ecan ne Tpe6yerés orfensdo onpeaensts CIIAB B Kax-
noft daze (Toepaas, kuzxas), TO AN HAXOKASHHA oOliero KonHuetTna ClAB,
hepeaaBaeMbix HermocpeacTBeilio Ha coopyiKeHnn o6paboTkH ocanka, ¢pHAbTPoBaHHe
MOKHO OMYCTHTb, TaK KaK BAaXKHO He comepaHHe HX B aGCOJIGTHO CYXoM Belge-
¢rpe otaaka Teepaof dasbl, a obuiee Koanyecrso CITAB B cmecnu.

3xcrpazuposanie eopanum 70%-HoiM STUACBLIM CRUPTOM
pazup P

Annapartypa. Koabu Bynsena Ha 500 n 250 ma, Bopotka Biox-
nepa & 9—I11 cm, Giokeol HH3kHe 65X 30 MM, Koaba Dpieimeiiepa Ha

250 mJ1, MepHble konGbl Ha 100 Ma ¢ mpuTeproft mpoGKoii, oe33oieHHble
GHALTPHL (Oeqasn nenTa),
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Peaxrtuou. Jrmiosutii cnnptr 70%-uslii.

Xoa onpeaeaenns KoaudectBo ¢uabTpyemoro ocaaka noa-
6HpaloT Tax, 4To6bl BuicylleHHas HaBecKa Oblia 100—150 mr.

Ocagok Ha¥ akTHBHHI Ha QuALTPYIOT Ha BopoHke DBloxHepa uepes
o6e33zonennbiit ¢uabtp AHamerpom 9—I11 cm, pasnomepuno pacnpenesus
0CajloK 1o Beeft Muoiaan GHALTPa.

®uIbTP OCTOPOXKHO CHHMAIOT C OCAJKOM, YKJAAAbBalOT B GIOKC
n BeicywnBalor npH 80°C 10 nocTosHHOH Macchl B CYWIMJAbHOM LIKady,
YAOGHO AAS 3TOM LeJH HCIOAb30BaTh IIHPOKHe Glokcu., BuicylleHHull
H Baewennvlit GUALTP OCTOPOKHO BLIIHMAIOT H3 OIOKCa, CMa4YHBAIOT
C THNbHOH CTOPOHLI STHIOBBIM CIHPTOM H YK/aABLIBAIOT B YHCTYIO BOPOH-
Ky DBioxHepa, coeguueiyio ¢ koa6oit Byusena o6vemom 250 ma.

Ormepsuor 100 My 3rHJI0BOro cunpra B Koaby Ipiciumciicpa n jio-
BOAAT [0 KHNEHHst Ha 3jekTpowsintke. [opsuHM cunpiom upoMLiBatoT
¢uabTp (BbiHBasi ero nocreneHHo). M3 xon6u ByHsena skcTpakT mepe-
HOCAT B MepHylo KoaGy Ha 100 mJj; oxJaxpgaioT u o6LCM AOBOASRT A0
METKH CIHPTOM HJH AMCTHAJMpoBaHHO Bopoil. Coaepxanne CIIAB
B 9KcTpakTe omnpeensaioT no Meroay A, OapHoBpeMeHHO o6paGaTbiBalor
XoJocTylo mpo6y AAs BHeCEHHA NONpaBKH Ha peakTuBH. KoanuyectBo
CIIAB (Mr/r cyxoro ocaaka H/AH aKTHBHOFO HJA) onpefenslor mo ¢op-
myae

X = a . 100 . 1000/(bq),
rae a — Koauvectso CITAB, onpesenennoe no kaauGponoutioil Kpusol, mr; b —
06beM CIHPTOBOI BHITAXKKH, B3ATOH AJNA anaausa, MN; ¢ — HaBecka a6CoMOTIIO CYy-
X0ro ocaaka, r.

Mpumeuanne. Tlpn oupesenennn obutero koauuectba CIIAB, nepena-
BaeMbiX B MeTaHTEHKH HWJK ApPYrHe coopyXeHua o6paGoTk ocajka, ieo6XoAHMO
YUHTHIBaTh KoanuyecTBo CIIAB, octapwinxca B duastparte.

Pe3yabTaThl OKpyrasioT A0 AecATHX fAoJeil MHAAHTPaMMa.

Onpenenerne senororennvix CIAB. [Ipnnunn Meros ocHOBaH
Ha ocaxaeHun HeuoHoreHubix CIIAB u3 pactsopa B BHAEC KOMMJIEKCHOTO
coefuHenns ¢ GapHem u Boabdpamodocdar-uoHoM. Tlocae oraenenns
JKHAKOCTH UeHTpudyrHposaHneM onpeaesflOT KONOPHMETPHYECKH BOJIL-
¢dpam B ocapke npn A06aBreHHH FHAPOXHHOHA B KOHUEHTPHPOBaHHOII
cepHoil KHcJoTe.

Bes usmeHennsi o6beMa npo6ul MoXHO, o6paGotas 10 ma npoGw,
onpeaeaut, 2—25 mr nenouorennsix C[IAB B 1 4.

Mewawoune Bananua OnpegefeHnio Mewaior cyabdpatu
npu cogepxannn Gosee 200 mr/a u Genkd. YCTpaHHTb Melwaloulee BJH:-
HHe MOXMNO JKCTpaKlHei leHoHorenubix CIAB xaopodopmoMm u3 nack-
leHHOH co/bI0 NPO6GH HecaenyeMoil Boabl. as BucanuBanus npuMeHsior
XJIODHT HaTpHd HJAH cyabdar marHus. TpexxkpaTHOfl sKcTpaKumel npu
COOTHOWEHHH BOAW H xJopodopma 10: ! pocruraercsa npakTHyecky moJ-
noe Beigeneitue nenonoreinpix CIAB. [ns onpeseneniusi b npuCyTCTBHY
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MaJiblX KoJituectB Gesikon npHMeHOT sapHaut A, B npHcyTCrBuy Oolib-
WHX KONHYecTB GesikoB — BapHaHT B.

Annapartypa. lenrpupyra (2500 o6/muH). P0oT03€KTPOKOIO-
pumetp, enensbiit cBetoHabTP (A=560 MkM).

PeakTnBb. XaopohopM neperHaHHbIi.

Cyabdat MarHHsa HAH XJOPHA HaTpHS.

Conanasa KHeaota, pas6abiennas 1: 1.

Xnopun 6apusi, 10%-Heiin BoaHwll pacTBop. B 100 ma cBexenpoku-
nsyeHHoOl AMCTHAAUpOBaHuoi Bofe pactsopsior 10 r BaCl.-2H,0.

®ocdopHo-Boabppamosan  kieaora,  2%-uslit  BOAMLT  pacTBop.
B 100 Ma AMCTHAINPOBaIIMOI BOALl pacTBOpsiioT 2 r© ¢ochopHo-BoaLPpa-
MOBOIl KHCOTHI.

Cepnast KNeao1d, KOnWenTpuposannasi.

I'napoxunxon, 5%-Huit pacisop B cepHoil Kucaote, B 100 mMa kou-
LEHTPHPOBaHHOM CEPHOIl KHC/AOTHI PacTBOPAIOT 5 r THAPOXHHOHA.

[MoAHITHAEHINHKOAD €O cpefHell MosekyaspHolt maccoft 1000, ctaH-
AapTHuil pactBop. B auctuanupoBausoft Boae pacrsopstor 0,25 ¢ nosn-
STHNEHITHKONA H 06beM pa3baBasioT fo 1 4. [IpHMeHSAIOT Beeraa cBexe-
NpHTOTOBJEHHHR pacTBop; B | Ma pactBopa cogepxures 0,25 mr CIIAB.

Pa6ounit pacrsop. Paz6asasior 100 Ma ocHOBHOro pactsopa AHCTHA-
JaHpoBaHHo# Boaoli go | a. B 1 Ma pacrBopa comepxurca 0,025 mr
CIIAB.

Xononpeneaeuus Bapuantr A — npo6u ¢ HeGoAblNM COAep-
KanueMm GesnkoB. B uentpuoyxuywo npo6upky o6bvemoMm 20—25 ma mo-
MeillatoT 10 MJ nepBoHauanbilo pa3GaBJeHHOH HJAH TMOJNYYEHHOH ynapu-
BaHHeM KOHUEGHTPHpoBaHHOil npo6ul, Kotopas cogepxur 0,02—0,25 mr
HenoHoreHHblXx CITAB, no6asasior 2 Kanju cosiHofi KHCAOTH, 1 Ma XJo-
puaa Gapusa u 1 Ma pacrBopa ¢ocdopHO-BONLPPaMOBOfi KHCAOTH, mepe-
MelIHBAIOT H HarpeBaloT 10—15 MHH Ha BoasiHOIl GaHe.

ITpo6upxky ononackHBalOT AHCTHAJMHPOBAHHON Boaod, uTtobm mnepe-
HECTH NMPHJHMUHKE K HHM 4acTHUH ocagka B pactBop. Llentpudyrupyior
20 muu npu 2500 o6/muH. )KHAKOCTb Haj OCaAKOM OTCACHLIBAIOT NHmeT-
KOl C OTTAHYTHIM TOHKHM KaNHAJSpOM (MHMETKY MOXHO RONCOENHHHTb
K Bakyym-Hacocy). Ocafok pa3meminsalor B 2 MJ ropsyefi AHCTHANH-
poBaHHO/ BOAH, ONATb UEHTPHPYTHPYIOT, CHOBA OTCACHIBAIOT KHAKOCTb
H TaKHM CMoco60M NPOMHBAIOT elile pa3. [IpOMHITHIT 0Cal0K PacTBOPAIOT
Ha xono0ay B 2—3 MJA KOHUEHTPHPOBaHHON cepHOM KHcJOTH. Pactsope-
HHe YCKOpsieTcs NPH YMePeHHOM BCTPAXHBAHHH WIH MepPeMelIHBaHHH
cTeknsnHHOA manoukofi. Iocae noaHoro pactBopenus ocafka no6aBaAOT
1 Ma pacTBopa FHAPOXHHOHA, NMEPEMEIIHBAIOT, AONHBAIOT KOHUEHTPHPO-
BaHHoi1 cepHoit kHcaotoft go 10 Ma, onATb nepeMeLIHBAIOT, MepeHOCAT
B CYXyl0 KioBety (OTOKOJMOPHMETPA HJH CMeKTpoMeTpa (TOJUHHA C/0A
xHuakocTH 0,5 cM), yepes 15 MHH H3MepAIOT ONTHYECKYIO MAOTHOCTL H H3
TI0Jly4YeHHOr0 3HAYeHHA BLIYHTAIOT 3HAYEHHe ONTHUECKOH MJOTHOCTH, MO-
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JyYEHHOE TPH XOJOCTOM ONKTe ¢ JeTiianmposanioii Bojoit. 1lo kani6-
poBoOuHOll KPHBOf HAXOAAT cofcpiiaHne HenoHoreHusix CITAB.

Kanub6poBounasa KpuBaa. B Heckoibko UEHTPHDYKHBX
npobupok nomewtator 0; 1; 2; 3; 5; 7; 10 ma crangapTHoro pacrsopa
W poauBaiotT 1o 10 Ma aHCTHANMPOBaHHOM BOAOH. DTH pacTBOpPHI COOT-
BeTCTBYIOT KOoHueHTpauusm 0; 2,5; 5,0; no 25 mr Heronorenubix CITAB
8 1 a. Pacrsopei o6pabateiBaloT Tak e, Kak H npo6y; BBOAAT NOMpaB-
Ky Ha XOJIOCTOH OMbIT H CTPOAT rPadHK B KOOPAHHATAX OoNTHUeCKas MJIOT-
AocTb — Komentpauus CITAB.

Bapuant B — npoGui ¢ siiconnM cofiepxkantem Gearkon. Otéupaior
npoby HCCACAYCMOIT BOJILI € TAKHM pacueToM, utolol B el cogepsKa-
aock 0,05—0,50 Mr HenoHorenHbix CITAB, u nomewiator B ac/aHTe BHYIO
BOPOHKY COOTBETCTBYloulero ob6bema. [loGaBnsior cynsdar Mmaruust M3
pacdera 600 r na 1 s uccuc/yeMOil BOALL HAH XJIOPHA HATPHst U3 pacueTa
300 r va 1 a1 poawl. llpcaBaputenvlio Cosb NPOMBIBAIOT XAOPOPOPMOM
Ha BOpOHKe A8 YAajeHHs opraHuyeckux npumeceil. K npoGe BoaH, Ha-
CHIIEHHON coJIblo, AoBaBasioT xaopodopm B orHoweund 1: 10 (1 u. xa0-
podopMa 10 u, Bonbl), SHEPrHuYHO BCTPAXMBAIOT B TeueHue 1 Mun
M OCTaBJAIOT OTCTanBaTbesl B TeueHHe 10 muH. PuabTpyor xaopodopm-
Hbfl PKCTPAKT yepe3 BaTHBIH TaMIOH, CMOUYEHHBbIT XJOPOoPOpPMOM, B Cy-
Xy10 Koay ¢ IHPOKHM FOPJIOM. DKCTParupylor npoby TPHMAH, KaKAbif
pa3 ¢uAbTPYs XJ0podopM B Ty Ke KoJ6y. OGbegHHEHHble SKCTPaKTul
BuapHBalOT AocyXa ha poasHoi Gane. Cyxo#i oCTaTOK pacTBOPSIOT
B 20 MJ KHCTHAIHPOBAHHOH BOAH (MPHJMBAIOT NHNETKOIH), HarpeBas
K010y, 3aKpHITYI0 YacOBHIM CTEKJOM, B TcucnHe 20 MHH Ha Kunsuoieil Bo-
naHoit GaHe, B uentpudysxkuyio apobupky nepeuocar 10 Ma oxaaxpaeH-
Horo pacrsopa H 06pabaTbiBalOT, Kak ONHCcaHO B BapHaHTe A.

Pacuer. OOCuwee koanuectrso CITAB (mr/n) noacunthiBaloT no
dopMynam aas papraHia A:

X=a.l0/V,

rhe a — KoHmenrtpauna nexontorenHoro CITIAB, onpeaeaciias no kaanGposouuoil
KpuBof#t, Mr/a; V — o6beM mepBsollavyanbHoii npoGut, B3ATOA ans aHaausa, ma; 10 —
o6beM pacTBopa, B3ATOrO AJs onpeAeNeHHs, MJ, nAS BapHanta B.

X=a.(20/10V),

tae 20 — 06heM PacTBopa nocie PacTBOPEeHHs CYXOro ocTaTKa, MA.
PeayabraTel OKpYrasiorT A0 HeABIX A0JCH MUIMrpaMMma,

A30KPACHTENH

A3sokpacitTesn cofilepiatcsi B CTOYHBIX BOAAX AaHHAHHOKPACOYHOro
W xpacuabHoro npoussoacts. Haubonee pacnpocrpaHenn Kpacutean ma-
pok «[Ipamoit uepumit 3», «KucioTHbI uepHblit C» u  <SIpKo-opaHxe-
Butit», ABJSIOUWHECS cocTaBHOIl yacTbio «KucaorHoro uepnoro», Ilpu npo-
U3BOJCTBE MEePROrC ¥ BTOPOro KpacHTeneil B KauecTse NPOMEXYTOUHOTO
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NpoAyKTa o6pasyercs H B 3HAUHTENbHBIX KOJHYEeCTBAaX MOMajaer B CTOM-
Hyl0 Bozy asokpacuteab «KuciorHoit dykcuu». Ilas pasmenbHoro ompe-
AeJieHHs1 Ha3BaHHBIX KpacHTesiefi B CTOUHHIX BOAAX C HEH3BECTHHIM CO-
CTaBOM OKpAllGHHBIX KOMIIOHEHTOB MpPeAJaraeTcs MeTOA KaNmH/IsPHOTO
NOAHATHA B TOHKOM C€JI0€ OKHCH aJIOMHHHA — pPasHOBHAHOCTH TOHKO-
cJoiHol xpomaTtorpaduu.

ITpuuuun Meroa ocHOBaH Ha pa3fie/leHHH H3BJIEYEHHHIX U3 BOAH
KpacHTellell B TOHKOM cCJIOe aJIOMHHHMS B Mpolecce KamHWISPHOro noi-
HATHS CMUPTO-BOAIOTO pacTBopa. KoJiHuecTBEHHO KpacHTeN! onpeReasior
KOJIOPHMETPHUYECKH TOC/Ie 3JI0HPOBAHNSA C COOTBETCTBYIOILHX XpOMaro-
rpadHuecKHX 30H cMeiHa/ibHO Moxo6paHHONl CcHCTeMOHi pacTBOpHTeseit.

Jnst oncpatHBIOro KOHTPOAS COCTaBa CTOUIBIX BOJ, COAEpMKALIHX
H3BeCTHHIE KpacHTeJNH crnoco6oM KamuANAPHOrO MOAHATHSA, mpeasiaraercs
cneKTpoOTOMETPHUECKHil KCNPECC-MeTOA.

Meroa, ocuoBaHHbii Ha KanuaaspHom mnoAHATHH (paspaGoraH
JI. C. Kpusnukoit u P. C. ®unnnoit). Annaparypa. Pappopoble
¢dawku. Yawku Ilerpu. Mephble koa6b o6beMoM 25 ma. KoHHueckue
Koabul BMecTHMOCTblo 50—100 M. Boaanas Gaua. PotodiekTpoKono-
pHMeTp.

PeakTHBH. ITHAO0BL# ChOHpT pektHdHuHpoBaHHuii, TOCT
5962—67.

Atuaoswiit cnupt, pasbapaenubit t:1,2:1, 14: 1.

ConnHas KHejoTa, pasbaesenHas 1: 1.

Hatpuii yraekucasiii 6eapoaunii Na,COs,

CrangaprHbie pPacTBOPHI NpenapaToB KpacuTesell  KOHUeEHTpauuefi
0,01 mMr/ma.

CTeK/ISiHHBIE MJIaCTHHKH ¢ 3aKPeNAeHHBIM CJI0eM.

IlnacTunel rotoBAT caeayiowuM o6pasoM. Ha 10 crekasiHHbix naa-
CTHHOK pa3MepoM 6X18 cM HaHocAT paBHOMePHBIM cJ0oeM cMech 14 r
okucH amomuinst AlO; mapkn «[las xpomartorpaduu», 1 r runca
CaS04-2H,0 u 22 ma auctHanupoBaHHOli Boabl. TlnactHHkM cywar Ha
BO31yXe NpPH KOMHATHOIl TeMmepaType H XPaHAT B 3KCHKaTOpe.

XononpeneaeHus. Oréupaior Takoii o6bveM Hccrenyemoil Bo-
Abl, 4yTo6Ll B HeM comepiatoch He Gosce 0,3 Mr Kaxaoro KpacHTeast.
IMpu ananuse ropoackux crounvix Bof Gepyr 0,5 J wan Gosee B 3aBu-
CHMOCTH OT KOHUEHTpauuH xpacutens. Ilpu uccienoBanui npombillici-
HHIX CTOYHLIX BoA 06beM npo6sl ymeHbwaior. [Ipo6y BoaAw nomelaior
B ¢apdopoByio YalIKy H BbIMapHBAIOT AOCyXa Ha BOAsAHOi Gane. Cyxoil
OCTaTOK TILIATEAbHO CMBIBAIOT C YaUIKH CMecblo cnupra ¢ Bopoit (2:1),
NepeHocaT B MepHyl0 KoJiGy o6bemMoM 25 MJ, NOBOAAT 10 MCTKH 3TOil
cMecblo M pasmewnBaior. [Toaydennmit pactBop (1—3 ma) nunertxoi
nepesocat B uawky Iletps, aoBoast o6bem no 15 Ma 3THAOBBIM cnHp-
TOM H TIIaTENLHO MepeMeuInBalOT. B pacTBop oNycKaloT CTCKAAHHYIO
TWIACTHHKY € 2aKPEMJICHHAIM CJ0eM OKHCH aJlIlOMHHHS.
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Yawky c naacTHHKO# noMelaloT B BHITAMHOA wKad (¢ Goabwiof
CKOpocTbio ABHXKeHHA Bo3ayxa). [locne toro Kak pacrBop HcmapHTes
MOYTH NOJHOCTBHIO, ABAXAH MPOMLIBAIOT NMJIACTHHKY CRHPTO-BOAHHIM pa-
ctBopoM (14 :1). B pesyabTaTe KanHWISAPHOrO NMOLHATHA PacTBOpa Mpo-
HCXOAMT xpoMaTorpadHueckoe pasfeneHHe KpacuTeseii, KOTopHe pacnona-
raioTcs B BHAE OKPallleHHHIX MOJIOC B CAeAYIOUIeM NOpAAKe: HHIKHAS
okpaiueHHas 30oHa «[Ipamoit uephbii 3» (cepo-3eneHoro usera), BTOpas
sona «Kucaotnuiit yeputii C» (4epHOro LBETa ¢ CHHHM OTTEHKOM), Bepx-
HHe Be 30Hb «JIpKo-opaHXKeBHIii» H «KHCAOTHHIT hyKCHH» (MaJHHOBOrO
uBeta). 30HH YepHBIX KpacHTeJsell pacnonarailrtcs GAH3KO APYr K ApY-
ry ', Jdust KONM4ecTBCHHOro OMpPeldeNCHUsT KpacHTeaell oKpaluenliblie 30Hbl
OKHCH QJIOMUHHA NMEPEHOCAT KOJIHUCCTBCHIO B pasutnic Koa0ul o6beMom
50—100 ma. B koaGy, copep:awyio ancopbeHt ¢ «KncaoTHbim ¢yKch-
HOM» [106aBAsiOT HeGOMbLIAMH MOPUHAMH AHCTHIHPOBAHHYIO BOAY, ne-
PEMEIIHBAIOT, OKpalleHHbt pactBop GHALTPYIOT uepes OGyMaXKHHIR
¢GuALTP B MepHYI0 KoJ6y ob6bemoM 25 mi. KoauuecrBeHHo nepeneceH-
HHl B KoAGy pacTBOpP pa3baBAsiOT 40 METKH NHCTHJIHPOBaHHON BOAOMA.
AHanornyHoO BHIAEJAIOT KpacHTeab «fpko-opaHiKeBHii». Kpacutreas «[Ipa-
MOl uepHulli 3» 3/MIOHPYIOT ¢ aacopleHTa TaKHM Xe 06pasoM COHpPTO-
BORHBIM pactBOopoM (2:1), K KoTopoMy A00aBJieHO HECKOJIbKO KpHCTas-
JI0B yraekucaoro Hatpua. «KHcnoTHHA uepHHi C» M3BJEKalOT CMHPTO-
BoAHbIM pactBopoM (1:1), K KoTopoMy H06aBJ€eHO HECKOAbKO Kameb
pa36asaentoit (1:1) conanofi kucaotrh. Iloayuennsle pacTBopn Kpach-
Tedell KOJMOPUMETPUPYIOT Ha (OTOKONODHMETPE ¢ COOTBETCTBYIOLIUMN
ceeropuabTpamMn (MakcHMyM norJolllenus aas «KuncnorHoro ¢yxcunas
HaxoauTcs B oGaactu 530 mkM, aaa «SIpxo-opanxkeBoro» — B 06JacTH
510 MxM, aaa uepHHX Kpacurenei — B obGnacrn 580—600 mkm). Kanu6-
POBOYHble FpadUKH CTPOAT MO CTAHAAPTHHIM PacTBOPaM Npenaparos Kpa-
cuteneft KoHuenrpauuert 0,01 mr/ma.  Jas mocrpoenuss Gepyr mnopumn
2,5; 5; 10; 13,5 u 20 ma, pa36aBaAfiOT KaXAyl0 A0 25 MJ H H3MEpAIOT
ONTHYECKYIO MJOTHOCTD.

Pacuer. Coaepxanne «Kucnoriioro ¢yxcuua», <«Spko-opanxe-
poro» u «KucaorHoro yeproro C» (Mr/a) paccunthiBaloT no dopmyne

X = aV; . 1000 K/(VVy),

FAC @ — COACPXANNC KpachTeas No KaanGpoBouliomMy rpaduky, Mr/a; V — o6bem
npo6bl CTOYHOA BOABI, B3ATOR AAs aMaanza, MJ; V; — obuwufl o6beM SKcrpakra
CyXoro ocTaTtka, B MJ; Vi — 06beM SKCTPAKTa, B3ATHIA Ha MaacTHHKY, Ma; K — no-

' Ecan B mpo6e HaXoAATCA ApYrHe KpacHTeJH, Ha naactHHKe oGpa3ayiorTca
HONOAHHTE/NbHbBIE oOKpallleHHble NOoNOCH, NPEeHMYLULeCTBEHHO B HHXKHef YacTH an-
copGenta, I[TpH YAOBNETBOPHTENBHOM Pa3fieleHHH KPaCHTeNH MOXKHO ONpelesNHThb
KOAIMYEeCTBEHNO CMOCOGOM, aHAJOTHMILIM ONHCAHHOMY, €ClH MOAROOPaTh YCAOBHA HX
3NI0HPOBalHA ¢ apcopGenTa.
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npasouHbifi Ko3ddHUHEHT Ha colepiKaHHe XNOPHROB (XNOPHIAHN B Npenaparte onpe-
RenfAlOT Nocne YyAaJdeHHs KpacHTens H3 aHanH3HpPyeMoro pacrsopa ¢uabTpauved
Yyepe3 caofi OKUCH anloMHHus Mapku «Ias xpomaTtorpacduu»).

Coaepxanne «[Ipamoro yepnHoro 3» (Mr/a) paccynthiBaloT no ¢op-
myne
Y = aVy + 1000/(VV, . 0,3),
rae a — KOHUEHTPauna Kpachteas no KaauGposoutoMmy rpadmky, mrya; 0.3 — no-
npaBKa Ha HEeNONHOTY BbIAENEHHA KPacHTeas M3 mpoGbl BOAb; V — o6beM npotu

CTOYHOIl BOOM, B3ATOH AAA aHanH3a, MA; o6Wull o6beM IKCTPAKTA cyXoro ocrat-
Ka, ma; Va — o6beM 3KCTPaKTa, B3ATHIA HA NMAACTHHKY, M.

CnekTpodOTOMETPHYECKHH IKCTIPECC-METO) OmnpelieNeHHs a30KpacH-
rejeit MPH COBMECTHOM NPHCYTCTBHW OCHOBAH I1a 3aKOHe aAAHTHBHOCTH.
KOTOpOMY NOMYHHAETCH oNTHYECKAs NJAOTHOCTL pacTBOpa aaoxpacmeneﬁ
B BHAHMOM YaCTH CMeKTpa, T. €. ONTHYECKAsA MJOTHOCTb aHaRH3HPYeMOil
npo6H CKJAanHiBaeTcss H3 ONTHYECKHX NJIOTHOCTeRi KaXAoro Kpacureas.
KoHueHTpanuio KaXXaoro Kpacurens onpejensioT Ha OCHOBAHHH 3aKoHa
norsnouenns Jlambepra—bepa

D = EC!,

rie D — onTRYyecKas MAOTHOCTb; C — KOHUEHTPAUHA, rMOAb/A; [ — ToMMUHA KIU-
Bethl, ¢M; E — kxosdpduunent MoaspHoro mordoileHns, r-mMoab-Mm—'cm—! J.

Ha ocHoBaHHH 3aKoHAa ajiHTHBHOCTH COCTaBJAIOT CHCTEMY YypaBHe-
HHil, YHCJIO KOTOPBIX PaBHO YHCJY KpacuTenedl B mpoGe:

Dy = (B, C;+ By, Cyy + Eyppp,, Cip + - + B, G 4
Dy, = (B, Ci+ Eyp, Cr + Epypp,, Cip - -+ + By, G
Dy = (Ey, G+ Eyp,, Cyy + Epy,, Cryp + -+ + By, G 4

Dn=(Ep CG+Ep Cnt+Eyy Cn+ -+ By G

rae Dy, Dy, Dy, ..., Dn — onTHYeCKHe NMAOTHOCTH NPH AAHHAX BOAH Ay, Az As, ..., An
COOTBETCTRCINOD; El,E“'Em,,,,,E"-xoatbdmuueu'r MONSIPHOTO MOTJOULEHHA OT-
NeAbHBIX KpacuTedeil, BXOASUHX B cOCTaR ananuaupyemofl npoGul, npu cooTBercT-

ByouHXx AAMHax BOAH Ay, As, As, ..., Ani Cpy Cp, Cqpps <ves Gy — MONAPHBIE KOH-
IleHTpALlUH KpacHTejel, BXOARIIHX B COCTAaB aHaJH3HpyeMOfi Npo6GH, OTHOCHTENAbHO
KOTOPHIX pemlaercsl Bcsl CHereMa; [ — TONMUMHA KioBeT, BHIGPaHHAs TakuM o6pa3om,
yToGbl ONTHYECKHE MJOTHOCTH nonajH B yyacrok 0,2—0,8 uaMepureaviofl WKanb
npu6opa.

OnTHYecKyl0 NAGTHOCTb AHAJH3HPYEMORM CMeCH H3MepsioT B TO4-
Kax MaKCHMaJbHOrO IOrJIOWEHHsT B BHAHMOMl 4acTH CINEKTpa KaXAoro
KpacHrens, BXOAsiEro B cocTaB mnpo6ul, yao6HO TaKie H3MepATb ee
B ofnactH (Touke), TAe OAMH M3 KpacHTenell He MNOIJOILLAET, B 3TOM
cayyae ypasuenue I1 ynpoctures. Meroa Moxker GHITb NpHMEHEH TOJAbKO
B TOM CJayyYae, CCJAH HCcacayemas npoGa Bojul  COACPKHT KpacHTeNH
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¢ HM3BeCTHLIMH cnekTpaMHu mnoraoieHns. Ecan B cucreme GoJsiee aAByX
ypaBHeHHil, To AAA pelleHHs ee TpeGyeTCA BHYUCAMTE/]bHAS MaulnHa.

Tipumep. OnpenensioT coaepxkanye «Kucaornoro ¢pyxcuwar u «I[Ipsamoro uep-
noro 3» npH COBMECTHOM HAaXOXAEHHHW B npombilyieHnoM cToke. TMpo6y crouuoft
poabi Pa3bapasiioT B 20 pa3 poBolt ¥ GUALTPYIOT uepes GyMaxkuuiil duasTp ¢ Ge-
JNoit moaocofl.

ONTHYECKYIO NJIOTHOCTHL Ppa3faBAeHHoro pacTBopa H3aMepalT npH 530 Mkm
(Makcumanbioe noraouteHHe «KucaotHoro ¢ykcuuar); npn 700 Mkm «KucnorHuiii
$yKCHH» NPaKTHYeCKH He noraowaer. Cucrema ypasueduft (I1) B 3TOM cayuae
HMeeT BHA:

D”’=En.d).sso *“r.dp + Ep w3 Cnus
D7°°=Eu.q.3 200 ° Cn.q.a' rae Dgso M D90 —o0OnTHYecKHe AOTHOCTH dUALTPATA

COOTBEeTCTBEHHO NPH A ==530 MKM # A,=700 MKM; Em(b. 530 — KOIDdHIHENT MO-

napHoro noraouwenia «Kucanoruoro dykcuuar» npn A=>530 mxm, pasusuifi 20640;
Ep.q.3. Eso—xoad)cbnuneur MoJasipioro mnoraouienun «fpamoro uepworo 3» npu

Ay =530 MxM, paBHBil 15440; €41 .4q.3 700 — KOIDPHUNEHT MONIAPHOTO NOrAOULEHHA
«ITpamoro uepHoro 3» npu A, =700 MxM, passbift 4606.

PacTBOp nomeuialoT B KieBeTy Toamunofi 1 cm.

Pe3yabTaThl OKPYIJSIIOT A0 COTHIX H THICAYHLIX HOJeil MHAIHIPaAMMa,

UHAHMAD

Unanuael BeTpeualotes B BOAE B BHAE HONOB MMM B BHAe claboamc-
COUHHPOBAHHOII H BeCbMa JieTyue TOKCHYHOH CHHHJBHON KHCJOTH, YTO
3aBHCHT OT peakuun cpesbl. OHH MOTYT HAXOBMTLCH B KOMIJIEKCHHX CO-
€RHHEHHAX ¢ HEKOTOPLIMH MeTaJJIaMH (IIHHKOM, KaJAMHeM, Me/lblo, HUKe-
JeM, Ko6aabTOM, ABYX- H TPEXBAJEHTHLIM XKeJle30M H Ap.).

Mpuuuun [Oas onpenefeHus uHaHHA-HOHOB NpeaJaraercs KoJo-
PHMETPHUECKH! MHPHAHH-GEH3HAHHOBLIi MeTOA, OCHOBAHHHIA HA OKHCJe-
HHY unanuaa OpomHoft Bonoill A0 Gpomiinana, KOTOPHil pearupyer ¢ mnu-
pHAHHOM K GeH3nauHOM, 06pa3ys NMOJNMMETHHOBHI KpacuTeab. OnHcaH-
HLIM MeTOAOM MOXHO, He pa36aBafis npoGy, onpeleAHTb IHAHHIA-HOHBI
B KoHueHTpauuax ot 0,05 go 1 mr/a.

Memawmue Bauauns Ipamoc KojsopHMmeTpHUeCKoe onpeae-
Newne Ge3 npeABapHTENbHON MeperoHKH He MOXeT ObITb NMPOBEACHO, eC/H
npo6a comepKHT CyJb(HAB, POLAHHAbI, KpacHTeJH, oKHChHteaH, BoccTa-
HOBHTEJIH H AMHHBbI.

ITpu ananuse npoGel Ge3 neperoHKH BMeCTe ¢ UMAHIAAME ONPCACAS-
IOTCA pOAAHHAB, Ha cofepXaHHe KOTOPHX HaAO BHOCHTb TNONPABKY.
Iasi ycTpaHeHHs MeWIAIOUWHX BJAHSHHMIA M KOHUCHTPHPOBAHHA UHAHHA-
HOHOB B MaJoM 00beMe KHAKOCTH NpeABapHTeJNbHO OTFOHAIOT UHAHHIALI
B BHAE CHHHJBHOM KHC/IOTH H MOTJIOWLAIOT €€ eNKOH ULeJIoYbIo.

ITpo6ui Boab, TpeanHasHayeHHBE AAA ONPCAEAEHHs COACPHAHM
UHaHHAOB, HEOGXORHMO KOHCepBHPOBaTh efKMM HaTpoM, moBoas pH no
11, n xpauuto npu Temnepatype 3-—4°C, nan aHaau3uPOBATL NEMOCPCA-
cTBCHIO Hocse oTGopa.
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lleperonka  TOKCHYHBIX  UMAHHAOB,
B npo6Gy BBOAsiT nepex mneperoHKoll coab
UHHKA AJsl CBA3BIBAHHSL TeKcalliaHogep-
paT-HOHOB H NpeAympexIeHHs HX pa3jo-
JKEeHHS BO BpeMs MeperoHkH, Guxpomar Ka-
JHS AN OKHCJIEHHA KOMIJIEKCHOTO LHaHH-
Aa MelH M BHAEJEHHS H3 HEero UWaH rpynn
B BHlle CHHHAbHOM KucaoThl. Ilpn Tako#t
neperolike OTTOHSIETCS CHHHJbHAs KHCJAOTA
H3 TPOCTHIX H KOMIVIGKCHLIX IHAHHMI0B
UHHKA, KaAMHs, MeH H Hukeas, I'ekcaumu-
anodeppaTsl OCTAlOTCs B NEPeroHHoOlN KoJbe
HepaspylleHHbIMH,  poAaHHCTOBOAOPOAHASA
KHCJA0T2 B AHCCTHANAT HE TNepexXoAHT.

Annapary pa. [pn6op anst nepe- Puc. 18. Mpubop aan orronku
roukn (puc. 18). K xonbe o6bemom 500 M UHAHHAOB
MpHWANPOBAHL NPOGKA C KaMeabHoM Bo- oo KoAGa: 77 mpoda; 3 =
poHkoft, Tpy6ka KOTOPO#i OTTAHYTa (BHYT-  ABAbHHK: 5c—ocl;?nl:llomfenbﬁﬂe
peHHee ceueHHe 3 MM) H AOXOAMT A0 AHA
KOA6b. XOJNOAHALHHK COeqHHeH C ABYMR MOTVIOTHTENbHLIMH COCYAaMH
BMecTHMOCTbIO 1o 100—150 ma; 371 cocyawl yepes Koaby BynseHa npu-
coe/iHHeHbl K BaKyyM-Hacocy.

PeakTtusr. ConsHaa kucaora, 0,1 H. BoaHBIi pacTBop.

Buxpomar Kaaus ¢ aueraroM uuHKa. B 500 ma auctuaanpoBaHHoM
Boabl pactBopsitor 50 r aucrata uunka Zn(CyH;0,)2-2H,0 u 2,5 r 6u-
xpomata Kaaua K.Cr,O;.

Enkuit natp, 0,1 H. BogHb# pacTBOp.

MetuaoBril opanxesnii, 0,1%-HBlil BOAHBIM pacTBOp.

[Teperouka. B naockogonnoii konbe k 100 Ma npoGui npHOas-
JAMOT 2 KanmiH pacTBopa METHJIOBOro opamxesoro u tHrpylor 0,1 n.
PacTBOPOM COANON KHCJOTH A0 Nepexofa OKPacK# N3 XKeaToit B Kpac-
Hylo. 3atem ot6upalor 250 Ma npoObl, KOTOpasi MO/MKHA COAEPXKATh
e Gostee 25 Mr/n BCeX LHAHHA-HOHOB, BK/IOYAst LLHAHOTPYMAMbl rexcaiuHa-
HodeppaToB (mHaue Gepyr MeHblwHil 06beM NpoGbl H pa3baBaAlOT AH-
CTHMIHPOBaHHOI BoAoM A0 250 MJA), nepeHOCAT B NeperoHHyi0 Koaby u
npuauBaior 10 Ma pacrBopa GuxpoMara KajHA W auerata LuHKa. Ilpu
ITOM MOXKeT BHLJIe/INTLCA OCaA0K THAPOOKHCH IHHKA, Ha KOTOpMIii He cJje-
ayer obpamaro BHuManus. [lpuansaior 0,1 H. pacTBOp coasiHON KHCRO-
Thi B o6beme, HeOoOGXOAMMOM AN HefiTpajH3auun npobu (pyKoBoAcT-
BYACb Pe3yJbTaTOM, HOMYYeHHHIM npH THTpoBaHuk 100 Ma nmpoOui), nepe-
MewnsaloT U f06aBasior U3GHITOK coasHoii KHcaotel (1 mr-ske). Ilpam-
COEAHHSAOT KOJGY K XOJNOAH/ABHHKY NpuGopa AAs oTrona. B npueMHHKH
HaauBalor no 10 ma 0,1 H. pacTBOopa eakoro Harpa. B Hauane OTroHkn
1HAPOOKHCH UMHKA [LOJMHa PACTBOPHUTBCS B H3OBLITKC KHCJIOTH, HO NpH
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BHICOKOM COAepIKaHHH rekcaunauvodeppatos Moer ocrarbes  Genas
H KopHuHeBasg MYTb (reKcauHanopeppaThi UHHKA); pacTsop B Koabe
nomxken umerb pH 5,2—5,5. Huoraa ocapok rekcannanodeppatoB uuH-
Ka MofBJAETC TONBKO MPH MOC/AENYIOLleM HarpeBaHHH.

OTroHKy HauHHalOT NpHMEpHO uepe3 5 MuH nocae AoGabBjeuns co-
ASHON KHCAOTHl B MepPeroHHylo Kouaby; B Teuenune 30—40 MHH ncpero-
Hserca okosio 85 Ma xuakocTh. Korna B mpHeMHHK mepeiifer ykasaHHoe
KOJIHYeCTBO KHAKOCTH, HarpeBaHHe NpeKpallaloT, H HEKOTOpOe BpeMs
NpoNycKaloT uepe3 BCIO cHcTeMy Bosayx. 3ateM npubop  pasbhemHilsiorT
n posoisit o6Lem pactRopa poapieminke g0 100 ma pucTiavposanuoil
80/10M.

Tleperonka Bcex unanuaoB. Ileperodky BeAyT B NpPHCYTCTBHH coOJed
MarHus 1 pryti. B oainx ycaosnsx rexcanmaHoeppat-Holu - pacuien-
AAOTCA ¢ 0OPASLBANNCM CHUNIABHOIT KHCAU1B], Nepexoinlleil B OTTON.

IMeperoiky BedyT H3 KOAGH, cHaGieHHOf OOPATHHIM XOJOLHJbHU-
KOM, TIpH YMEPEHHOM pa3pexellni, NPH KOTOPOM uepe3 BCIO CHCTeMY Mpo-
TeKaet HeGOMbIIOE KOJAHYECTBO BO3AyXa. DBuimensomtuiics LHaHHCTHIA
BOAOPOA MOT/IOLAETCs PaCTBOPOM €AKOH LUeNOoUH.

Annapartypa. IIpuGop Aja mneperoHkH Takofi e, Kak H AnA
neperoHKH TOKCHYHBIX LLHAHHAOB.

Peaxrtupw Eaxnil natp, 0,1 H. BogHsiit pacTeop.

Xnopua prytn, npubansutenvto 7%-Hulii Boausiii pacreop. B 500 ma
AncThAAnposanioil Boanl pactopsior 35 r HgCls.

Xnopup Maruus, mnpuGausutenso 33%-uulit BoaMBT  pactBOp.
B 100 ma aMctuaanpoBaHHoi Boan pacrsopsior 50 r MgCly-6H;0.

CepHasi KHCI0Ta, KOHLEHTPHPOBaHHASL.

INleperonka. B apa nornorutenpHblx cocyAa HaauBaoT mo 50 ma
npubananteasio 0,1 H. pactBopa eskoro Hatpa. B meperounyio koatby
MOMEINAIOT 1eCKOJbKO CTEKAAHHbIX IIAPHKOB W Haaupator 250—500 ma
npo6H MAH MCHbLIMI o6beM, KOTOpHil AOBOAAT AHCTHJAJIHPOBaliHOM BO-
foit mo nonosHHb o6bema kKoaGbl, CoGHpaioT npnGop AJs  NeperoHxu
H YCTaHaBJHBAIOT TaKkoe pa3sperkeHHe, 4yToOHl uyepe3 KHAKOCTb B KoabGe
APOXoAHA OAUH Nysbipek Bo3gyxa B 1 ¢. 3areM BBOAAT B MEPEroHHylo
Koa6y yepe3 BopoHKy 20 M pactBopa xaopuaa pryth H 10 ma pacrBopa
xJjopHaa marhus. BopoHky onosackHBalOT HEeGOJBLIMM KOJNHYECTBOM [AH-
CTHANHpOBaHHON BogH. [lpuGansnTenbHo uyepes 3 MHH uepe3 BOPOHKY
R0GABJAIOT CEPHYIO KHCAOTY B KoJMuectBe 5 Ma na Kaxane 100 ma
NeperoHsieMoii CMeCH H CHOBA OCTOPOMHO MPOMLIBAIOT BOPOHKY AHCTHI-
aupoBaHHoii Bopoil. [Tlepemewan XHAKOCTb, HarpesalOT NEPEroHHYI0 KoJl-
6y, NOBORAT coaepikumoe A0 kunesus # kumsatar 1 u. T[lepHonnuecku
npoBepsIOT CKOPOCTb fponyckanusa Bosayxa. Uepes 1 u HarpeBanHe npe-
KpallaoT, HO BO3AYX MPONOMKAOT nponyckatb eimte 15 muH. Orbenn-
HAIOT MOTMOTHTE/IbHbIE COCYAbl, NPOMHIBAIOT MOABOAsIUIHE TPYOKH AH-
CTH/NMPOBAHHOK BOAOH M coAepXHMOE MOFMOTHTENbHBIX COCYAOB KOJAH-
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YCCTBEHHO MNCPCHOCAT B MepHble KonGpl BMeCTHMOCTbIO 250 ma, poBoas
o6beM BOAOH A0 MeTKH (MpH HAAHYHH TPYAHO PACIEMJIAEMBIX KOMIJEKC-
HHIX LHAHWAOB, KaK, HanmpHMep, KOMIMJEKCHOro UHaHHAAa Ko6ajbTa, BHO-
CAT B MOTAOTHTEJbHBIE COCYAb cHoBa no 50 MJ pacTBOpa efKoro Hatpa
H MPOAOJIKAIOT Neperodky cite 1 u; B HCKOTOPLIX cayyasX NOJHOE pa3-
JIOXKeHHE KOMIIJIEKCHOro UHanuaa KoGaasta Tpebyerca 24 vu).

Ecnn npo6a conmepxut menee 0,1 mr unavupoB B 1 41, ee He pa3s-
6aBJISIOT H UHaHHAB! ONpefeAsloT B pPacTBOpe, MOJAYYeHHOM NPH o6beaH-
HEHHH JXKHAKOCTeH U3 O60HX MOFJIOTHTE/NbHHX COCYAOB.

Onpeaenenne uuawnpos ¢ NHPuAHHOM W Gensuaunom, Llnannapi npe-
Bpauaior B Gpomitna#, noGapasis K alaaH3upyeMoMy pactBopy Opom-
ny1o Boay. Ilocne ynanenns nsbuirka 6poma B pacTBOP BBOAAT MHPHAHH
# Geusuane. Peakuusn mexay OpoMumanom, mHpHAHHOM # Geli3HAHHOM
conpoBoXaaelcs ofpasoBaHHeM MPOH3BOAHOrO IMYTAaKOHOBOTo ajbAerufia
HHTEHCHBHO KPacHOro uBeTa.

OnpepeneHnio LHAHNAOB MCILAeT XJNOPLUHAH, KOTOPHil MOXer Haxo-
IHTbCA B OYHILEHHOM CTOYHON BOMe, ec/d BOAA OUYHILAAACh XJOPHOIl
H3BeCTbI0 HJH THMOXJNOPHTOM HaTpua npu pH 9. B atux cayuasax nano
npo6y euie A0 OTFOHKH CHJBHO MOAWLENOYHTb M BHIAEPHKATb € HCKOTO-
poe BpeMA B 3aKPHITOM cocyze.

Ot1roH OOLIYHO HE COAEPMHT MEILAIOUIHX ONPEAENEHHIO BeLeCTB.
Ecau B npoGe coaepkKaiuch JeTyuve ¢eHOJb, OHH NEPEXOAST B OTIOH
H, pearnpys ¢ 6poMoM, 06pasyloT GpOMMpOH3BOAHBIE KEJITOTO LBETa,
OIHaKO MpH MOCJeAYIOUleM BOCCTAHOBJEHHN H3GbITKa GpoMa 3Ta OKpacKa
Hcuesaer.

Tpn anannse poa, He COACPAKAUINX OKHCAHTCACH, BOCCTAHOBHTEMNEH,
aMHIIOB, OKPAWICHHLIX BELICCTB, CyibGHAOB H POAAHHAOB, TOKCHYHbLIC
UHAHHAB MOXHO oupcnenats 0e3 npeapaputeabuoit neperonkH, ['ekca-
uHaHo(peppaT-HOHH AONYCTUMS B KoHUeHTpaumsix uuxke 10 mr/a. Ecou
NPHCYTCTBYIOT OKpAalleHHbie HJIH TOHKOLHMCIEpPCHble BellecTBa, He JKCTpa-
rHpyemMbie GYTHJIOBBIM MJH aMHNOBHIM CIHPTOM, TO H TOTA3 MOX{HO aHa-
JIN3HpOBaTb Npo6y HemocpeacTBenlo, Ge3 OTTOMKH, SKCTPArHPys MPOAYK-
Thl peakuHH (cM. HHxKe). HakoHell, ecin 13 Mewlalomux BELECTB NPUCYT-
CTBYIOT TONbKO PONAHHAH B KOHUEHTPALHAX, MEHBbIINX, 4eM KOHUEHTpa-
UMY 1IIHAHKAOB, TO TOKCHUHULIC LIHANK/LI MOJXKIIO OlpeaeanTs Ge3 OTrONKH,
110 HCOOXOAHMO BBOAMIL IIONPABKY HA COAepPIKaHNC POLANHAOB, TAK Kak
IOC/IeIHHE OMPEefeNsIOTCA KOJMUECTBEHHO BMecTe ¢ LUHAHHAAMH.

PeakTuBb. Bpomuass BoAa. JIHCTHMIMPOBaHHYIO BOAY HAacHULAOT
6pomom.

MbibakoBucras knueaora, 2% -ueiit Boausift pactsop. K 100 mMa aun-
CTHANHPOBaHHON Boxau npubaBasioT 2 r As;O; u KHnATAT ¢ o6paTHLIM
XONQAWILHAKOM L0 PAcTBOPCHHA.
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TMupuawnopbifi peaktns. Cmewnsaor 60 Ma  uBCTOTO nMpHAMHa
(temn. kun. 114°C) ¢ 40 ma soapt u 10 MA KOHICUTPHPOBAKIIOIH CONAHON
KHCAOTHI.

Beusuanu coaanokucabiii, 5%-Hulii pacrBop B pasbasjelHoi (2: 98)
CONSIHON KHCJI0Te.

Lluanup Kanug, crangaptHoit pacteop. B 100 ma npoxunauenuod
AHCTHANKNPOBaHHON Boabl pactBopsior 0,2503 r unanuaa kaansa (Ocro-
poxno! Llnauua kanmus cuasHbili aal); B 1 Ma pacTBopa comepxHTCS
okono | Mr umuas-nowos'. Ilepep mocTpociineM KanHGPOBOYHOII KPHBOII
pacrBop pasfasasior B 1000 pas » noayvaior pactsop, B | Ma KOTOpOro
cofeputca [ MKC IHaU-HONOB.

Consnast kucaota, 0,1 1. BoalLit pactBop.

Apcennt natpus, 2%-nblit BOAHBIT pacTBOp.

H-BYTHJIOBBIN, H-aMHJIOBBI HAH H30aMHJIOBbI COHPTH.

ApceHUT HAaTpH® M CAWPTH HYXHH JUlbL A% ananwsoB Ge3 npen-
BapHTeNbHON neperoHkn npabel (Mpo6a MyTHas HJIH OKpawleHHas).

Mertunosuiit opanxessii, 0,05% -Hbill BogHBIT pacTBOP.

Kaau6posounas kpusas JIna nocrpoeHHst KasnGpoBOUHOI
KpHBOil NpHGaBAAIOT Bce YKasaHuble (AAs aHann3a mpobbl) pCakTHBHI
K CTAHAAPTHLIM PacTBOpaM LHAHHAA KaJHf, B 2 MJ KOTOPHIX COAEPHHTCA
or 0,05 no 2 MKr IHaH-HOHOB, H H3MepSIOT ONTHYECKY!O MJIOTHOCTb no-
JayyeHHBX pacrBopoB. llIkana ycroitunBa B Teuenwe 30 muH. Kanu6po-
BOYHYIO KPHBYIO CTPOAIT B KOOPAHHATAX ONTHYeCKAA IJIOTHOCTbL — KOH-
UeHTPaLMs LHaH-HOHOB.

Xoxnonpenenennn B mIoCKOROHHYIO NPOGHPKY BMECTHMOCTHIO
10 Ma ¢ npHurepToil Npo6Koil BHOCAT 2 MJ NpeABapHTEJbHO HeHTPasH30-
paHHoro 0,1 H. pacTBOpOM COJIAHON KHCJIOTHI OTrOHA (MJIH NMPCABApPHTE/b-
HO HefiTpasH30BaHHOIl anaiusupyemoil npobut). O6beMm KHC/IOTH onpenc-
JIRIOT TUTPOBAHHEM A0 METHAOBOMY OpaHIKEBOMY 2 MJ OTFOHa HAH
npo6hi, cogepxautux 0,05—2 wmkr nuan-novoB. [Ilpn Gonee BbicoKaM
COREPKAlUH UHAN-HOHOB OTFOH KA 1poly npeasapHTeanlio paszbaBisior
Auctiaaposannioit sofoii. HoGasasior 0.2 ma GpoMioil BOAL 1 NepeMe-
wusator. HabuTok Gpoma yaannor, nobasass 0,2 Mn pacTBOpa Mulilba-
KoBHCTOIl KHenoTel. ColepKHMOoe NPOGHPKH XOPOUIO MepeMelwHBaloT H H3
Jpyroii npoGHpKH NPHJIHBAIOT cMcch 3 MJA  IHPHAHIIOBOTO  PeakTHBa
¢ 0,6 Ma pactBopa counnoknchoro Gensupuna, JXHAKOCTL ClIOBa XOpowo
nepeMelliBAIOT NepesiMBalieM M3 OLHOI NMPOOHPKH B APYTylo, M uepes
15—20 Muil H3MCPSIOT OATHYECKYIO TIOTHOCTL PAacTBOpa Ha $OTOINEKT-
POKONOPHMCTPE C 3eneliiMH cBeTodHabTpaMu (A=>520 MKM) H KIOBCTaMH
¢ Tonuwnnodt cnost 1 em. OjHOBPCMCITHO APOBOASAT XOJOCTOIl ONBIT ¢ 2 MJl
AHCTHAIUPOBANIOI BOAM 1 co Beemit peaktnsami. Mo oninueckoii mrot-

! Toynnlft THTP PACTROPa MOKIIO YCTANOBHTL THTPOBANHEM PACTBOPOM HHTPATA
cepeGpa © HILAMKALOPAM -AUMETRAAMUHOGCHIHARACHPOUIUHAOM,
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iOCTH PAcCHN ILBAIOT COACP/KallHe LHAI-HONOB, MOJb3Ysich Kanaubposou-
HOil KpHUBOIi.

Henocpenctsento onpefensitb LUHaHHAH B MpoGe Ge3a mneperoHkH
MOXHO, NpHMeHAsA 3KcTpaKinio. OTo6paB B AENHTENbHYIO BOPOHKY 5 MA
npo6u, cogepxaueir 0,05—0,3 mkr CN- (un cooTBercTseHHo pa3bap-
JicHioN), Heiltpanusyotr 0,1 H. coasHoii KucjoToft (06beM KHCIOTH Ha-
XOASAT THTPOBaHHeM 5 M.1 TpOGLI MO METHIOBOMY OpaHKeBOMY) H A06aB-
Jsiior 6pOMHYIO BOAY /10 MOsIBJICHHA ciaboit XKenToit okpacku cBo60aHIro
Gpoma. ITpubasasior Mo KanaaMm pacTBOp apceHHTa HATPHA A0 HCYE3HO-
pelust oKpackl 6poMa H ! Kannio H3GbiTKa, 5 MJ H-0yTHJIOBOrO, H-ami-
JIOBOTO MJIH H304MHJIOBOTO CHHPTA, 3aKPbIBAOT NpolKoil 1 B36a/TLIBAIOT.
3areM NpHJHBAlOT CMeChb PacTBOPOB NHPHAMHA H GeH3HWQHHA, KaK YKa-
3aHO Bbillle, 3aKPbLIBalOT MpoGKoil W chablo B3GaartwiBalor. [ator no-
cToaTh 15 MHuH, 01ACANIOT cAoil OPraHHYCCKOro pPacTBOPHTENsI H H3Me-
PAIOT €ro ONTHYECKYI0 MAOTHOCTb MO OTHOWIEHHIO K PacTBOPY, moJyyen-
HOMY B XOJIOCTOM OMNbITE, NOJB3YSCh CHHHMM CBETOQHIbTpaMH (A=
=450 MKM).

Pacuer. Conepxanue nnan-uoHos (Mrfa), onpeseneHHoe Ge3
OTTOHKHK !, BbIYHCAAIOT Mo dopmyJie

X == a . 1000/V,,

I'AC a — coRepiKakHe IHAI-HOHOB, onpcaciennoe no kaauGposousofi Kpupoli, Mr;
V| — o6veM npoGbl, B3ATON AN aHANH3A, M.
Coaep:KaHne 1HAH-HOHOB (Mr/n), ompcaencuiioe ¢ OTroHKoH, BHl-
yneasior no dopmync
X = aVg . 1000/(V,Vy),
rae V, — obbem AKCTHANATA, B3ATHIA AnA aHanausa, ma; Vy — o6muft oGvem AH-
ctuanata, Ma; Vi — o6bem npoGbl, B3ATON AJAA OTFOHKH, MJ.

PesyabTaTol OKPYrAsIOT R0 AECSTHIX AOJEH MHAAMTpaMMa.

CYyJaboHAbI H CEPOBOAOPON

Mpunuwnn Anaamsupyemyio Bogy noakucasior go pH<5 n npo-
AYBAIOT HHEPTHbIM rasoM (asoT, yrackuciwit ras). [as npoxoamt
yepe3 CHCTEMY H3 TPeX MOC/Ae)0BATeIBHO COeAHHENHbIX CKAsHOK Jlpek-
cesif, cofepakalluX noakuciennsii go pH 3 pacreop xJopupa kaaMus.
CepoBonopoa pearupyer ¢ norJoTHTeneM, obpasyercsi ocaflok cyiabduaa
KaaMHs JKeJATOro LBera, Apyrie NMpPHMECH, OTAyBaeMmble ¢ TOKOM ra3a,
Ile pearHpyYIOT C XJOPHAOM KaAMHA B KHCJIOR cpefie.

' U3 peayapTata aHanu3a nago BblecTs coiaep:Kanue poaanunoB. [Ipu 3ToM
NEOGXOAHMO YUHTLIBATH, uTo 2,2 MKr CNS— naior Takylo e okpacky, Kak | MKr
CN~; caenoBateablio, nafinennoe copepxkanne CNS= nano pasaeants ua 2,2
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Mewatourne sausnua  Onpenesetiio  memator  cyabdatol
#t THOCyabaThl, KOTOpble npM MOAKHCAEHHH CTOYHOHW BOAbI BHASAAOT
SO, B MOMEHT BbiJle/leHHs1 pearHpyIOLIHii ¢ CepOBOAOPOLOM.

PeaxTuBu. Exknit narp, 50%-Huil Boaubifi pacTBop.

Xaopua kagmus, 10%-HHit BOAHLIT pacTBOP, K KOTOPOMY R0GaBASIOT
| M KOHHEHTPHPOBAHHOI CcOJSIHON KHCAOTH Ha Kaxible 100 ma pa-
cTBOpA.

THocyabdar uartpus, 0,01 n. sogumit pacteop. Pacreop 0,1 H. pa3-
GapasioT k10 pa3 ARCTHAANPOBANNOI BOAOIL.

Hlon, 0,01 1. Boanutit pacrsop. ['otoraAT u3 Qukcaiana.

Kpaxmaa, 0,5%-uuiét Boaustit pactsop.

CepHas Kucsora, pas6asJscunast 1: 2,

Cousntasn kuenora (naotnocto 1,19 rfemd).

Auerar uuuka, 0,1 M pacrsop. B 1 &1 npoxkunsuexHodl aas ymane-
g COp AHMCTHANMPOBAHHOK Boabl pacTBOPAIOT 22 T alerTara UHHKA
[Zn(CH,COO0),] -2H:0. Ecan pactBop MYTHHI, NpuGaBAMIOT HECKOJLKO
Kanesb 1 H. YKCyCHOM KHCJOTHI.

Cyabdun HaTtpus, craHaaptheiii pactBop. OcHOBHOM pacTBOp rorto-
BAIT MPONycKaHnHeM cepoBoaopoAa H3 ammapata Kunna B Teuenne 10 mun
yepes 1% -Hbift BoAHBIN pacTBOp eakoro HaTpa. KoHueHTpauHio mosyueH-
HOrO pacTBOpa ompene/isior THTpoBaHHeM. B konuueckylo koaby Ha
250 ma1 or6upaior nunetkoir 50 ma 0,01 n. THTpoBanHOTO pacTBOpa fona,
5 MJ1 KOHUEHTPHPOBAHHOM CONSHOM KHCJOTH H 5 MJ NPHrOTOBJEHHOry
pacrBopa cyabduna Hatpua. Uepes 5 mun u3buitox fiona OTTHTPOBH-
palor pactBopom THocymbparta natpua (0,01 H. pactBopom). B Konue
TUTpOBaHuA Ao6aBasior 1 Ma pactBopa Kpaxmana. Konueurpauuio cynn-
¢una Hatpua (Mr/n) (B mepecuere Ha CepoBOAOPOA) BHYHCAAIT MO
dopmye

X = (Vl - Vz) N . 17,04/5,
rae X — KOHHEHTPaUUR cyabbuaa (B mepecuere Ha CePOBOAOPOA), Mr/mMa; V| — Ko-
JIUYecTBO THOCY/AbdaTa, noulenmee Ha THTpoBanHe 50 Ma 0,01 u. pacrBopa fio-
na, MaA; Vi — KoaudecTBo THocy.ibdaTa, MolleAwee Ha THTPOBaHHe H3GHTKa Ho-
na, Ma; N — HOpMaabliocTb pactBopa THocyabhaTa; 17,04 — MHARHFPaMM-3KBHBA-
Jieur ceposoaopoaa.

PaGounit pacrBop rotoBsat pa3baB/elHCcM OCHOBIIOrO pPacTBOpa Jio
koHueHtpaunu 0,01 mr/ma. Paz6asaeHHbie pacTBOPH cepoBOAOPOAA JerkKo
OKHCASIOTCA Ha BO3AYyXe, NOTOMY XpanuTh ux Gosee 1 u He caenyer.

N.N'-IumerunnapadenuneianaMud, B Koa6y na 50 ma nomeiraior
10 Ma 0,5%-HOro BOAHOrC pPacTBOpPa METHAOPAHKA U 20 MJI KOHUEHTPHPO-
BaHHON COJIAAHON KHCJAOTH, NepeMeulnBaloOT, NPpUGaBAAIOT MO 4acTAM 5 r
uHHKOBOM mbian. Korga pacrsop ofecliBeTHTCS H MOuTH Becb UHHK pacT-
BopHTCA (MepecTaHyT BblAeJATbCA My3bIPbKH rasa), NpodHALTPOBHBAIOT
pacrBop B MepHyl0 Kou6y BMecTHMOCTbio 50 MJ, moGasaswor 18 ma kou-
UEHTPHPOBAHHON KHcaoTH M 5,3 Ma 1%-Horo BoaHoro pacTBopa XJop-
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tioro Kencsa FeCls. Pactsop npoGperaer xearyw okpacky. On roros
K ynorpeG/eHEIO yepe3 CYTKH MOC/e NMPHTOTOBACHHA H MOXeT XPaHHTbCA
B TeueHHe Mecsla.

Annaparypa. lpubop nas otayeku ceposogopona (puec. 19).

MpuGop coctout H3 GasnoHa ¢ muepTHbIM raszom (CO,, N3), cocyaa
ANl OTAYBKH, CHaGXeHHOro KanesabHOH BOPOHKON M ABYMsI OTBORAMH
Ans raza (oAMH AAS MORAYH ra3a JOXOOHT O AHA COCYAa, BTOPO# Ass
OTBO/la BHIXOASMUIEro ra3a) M CHCTeMBbl MOIVIOTHTeJefl, COeIHHEHHBIX Mo-
cnepoBatesbHo (TpH cKasHkH Ipekcenst o6bemom no 50 ma Kaxpas).
Cocya mnst OTAYBKH MOMELIAIOT B BOAAIYI0 Ganio, KOTOPYIO YCTAHABJH-
BAIOT Ha 3JeKTpHUecKoM nautke. B ckasukn  [Ipexcesss Hanupaior 1o
30 MJ1 MOAKHCJIGHHOrO PacTBOPA XJAOPHCTOTO KaAMHS.

Xoa oupencacnuusi. Ailanusnpyemyio 1poGy cirounoii  Boss
o6vemMom 100 Ma nomemaior B cocyn AJA OTAYBKH. B xanenbdyio BopoH-
Ky HaauBaioT 25 ms pasGasnennoil (1:2) cepHoit KHCAOTH. 3aneJHAIOT
HOMJIOTHTE/IbHbBlE CKJSHKH PacTBOPOM XJOPHCTOro KaaMHuA, CoellHsaioT no-
TVIOTHTe/IbHBIE CKASHKH C COCYAOM AJISI OTAYBKH H NMPONMYCKAIOT Ycpe3 BCIO
CHCTEMY T'a3 B TeueHHe 5 MHIl CO CKOPOCTbIO 3—95 nystipbKOB B MHHYTY
A TOro, YTOGH YAAJNHTL H3 CHCTEMH BeChb KHCJIOPOA, KOTOPHIT MOXer
OKHCJHTb BBHIAEJAIOUIHACA cepoBOAOPOA. 3aTeM H3 KaneabHOH BOPOHKH
noa AaBheHHeM (NMpPH MOMOWK Pe3HHOBOM TpPYIUH, cOeAHHEHHOH C BOPOR-
Koft) mepeBOAAT KHCJOTY B cocya AJa oTAyBKH. [Ipn 3tom mpomosxkaror
npomyckatb ras uepe3 cHcremy. B TteueHHe | u oTAYBKY MpOBOAST Ha
xon01y, a 3ateM eule 1,5 y npu HarpeBaHHH Ha BoAsHoR Gane ao 100°C.

Puc. 19. NMpubop aas oTaYBKH CEPOBOAOPOAA

1 — poasinan Gans; 2 — cocyn AAf OTAYBKM; J — Kaneablan BOPOHKA; 4 — CKAAHKN
Apexcean
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K KkoHuy HarpeBaius Tok rasa yseaumunsalor. UcHnoBllas Macea cepo-
BOAOpoaa oTAyBaerca B TeueHHe 30—40 MuH.

Onpesxenente cepoBOAOPOAa NMPOBOAST AHG60 no cnocoby A, npn co-
nepxauun ero B npobe Gosee 1 wmr/a, nuGo no cnoco6y B, nmpu comep-
}aHUM cepoBoloOpoaa MeHee 1 Mr/a.

Bapuanr A. Ecnu B MOMVIOTHTENbHBIX CKISHKAaX OGpasyeTcs KedTbif
0CaloK WJIH 3aMeTHad JKeJTasd MYTb cyabduaa Kaamusa (cBbite 1 mr ce-
poBOAOpOAA), TO MOCTYNAOT caAeAyiouM obpazom. ComepXKUMOe NOrI0-
THTEJBHBIX CKJSIHOK KOJIHYeCTBEHHO NepeBOXAT Ha (HJLTP, Xopouwo mpo-
MLIBAIOT AHCTH/JIKPOBARIOi BOAOM, nocie uero GHABTP C  OCAAKOM
NOMCILAT B Koiby AJs THTPOBANNSA, npuAKNBaAIOT H3bwiTok (50 Ma) TuT-
poBanHoro 0,01 H. pactBopa #opa, 5 MA KOHUEHTPHPOBAHHOH COJIAHON
KHCJIOTEL M CYCTS1 5 MHH OTTHTPOBBHIBAIOT HenpopearupoBaHHbI H3GbITOK
fiola pactBopoM THocyabdaTa HaTpHs, A06aBJsAs B Koile THTPOBaHHA
| Ma pacTBOpa Kpaxmauaa.

Pacuer. Copepxanie cepoBonopoia (mr/a) BbuHcAsIOT no ¢dp-
MmyJie

X = (a—0b)N.17,04 . 1000/V,

rae a — 06beM THocyabdarta, nowmeaiiero ua THTPoBalie NPHOABACHHOTO K OCafaKy
obbema flona. Ma; b — ob6bem THocyAbdhaTa, Wapacxosobaninoro Ha oGpaTtioe THT-
poBatine Ma.; N — HopMaabliocThb pacTBopa THocyabdata narpua; V — o6bem Crou-
ot BoAbi, B3RTOIl ANS OTAYBKH, MJ; 17,04 — KOJHYECTBO CEPOBOAOPOAA, MI-3KB.

Bapuanr B. EcAn B NOrMOTHTEJbHBIX CKAAHKAX MOABJASETCs Mado-
3aMeTHast XeJdTass MyTb WIH ee HeT coBCeM (cojepiKaHHe CepOBOLOPOAA
meHee 1 Mr), TO cy/ab®HA-HOHBI ONpPENesIOTCS KOJIOPHMETPHUECKH B BHAE
methiieHoBoll cuHu, Peaxuust o6pa3oBaHus MeTHACHOBOR cHHH 06yc/oOB-
JeHa TeM, 4TO CyabHA-HOHB B KHcaoft cpege obpasyior ¢ N,N’-aume-
THANapadeHUICHAHAMHHOM TNPOMEXYTOUHOE CEpOCOAepMalllee COelHHe-
HHe, KOTOpOe NepexoaHT B JsiefikopopMy METHJEHOBOi cHHH. Xuopha
JKejie3a OKMC/IAET IOC/efHee coefHHeHWe A0 MeTHJAeHoBoM cuHH. s
olipefesieHHA cepoBOAOPOAA NEPEeHOCAT COAeP:KHMOe ABYX MepBHIX MOro-
THTEJIbHBIX CKASHOK KOJHYECTBEHHO B MepHYIO Koaby Ha 100 mu, npubas-
AstoT 5 ma peaktupa N, N’-jumertnianapadennseninamnna, chabto B3Gaa-
THIBAIOT COACPKHMOE KOJOLI M A0BOAAT A0 MCTKM AHCTH/UIHPOBaHHOI!
Boaoit. Yepes 15 muH Konopumerpupytor npu 675 Mxm. KonueHnrpaunio
€epoBofOPOAa HaXOAAT MO KaAHGPOBOYHOIl KPHBOIL.

MocTtpoenne Kanu6poBOUYHON KpHBoOA, B Heckoabko
mepiibix Kon6 BMecTHMOcTbio 100 Ma BHOcAT mo 20 ma 0,1 M pactso-
pa auerara UHHKA H TaKoe KOJHYECTBO CTaHAapTHOro PacTBopa Cyib-
¢duna HatpHs, yTo6Hl B Konbax coaepxkanoch or 0,0005 po 0,1 mr cyan-
¢nna B nepecuere Ha cepoBogopos. [oGasasior 1o 5 Ma peakTHBa
N, N’-pumernanapadennnenguaMutia, BCTPAXUBAIOT, UOBOAAT A0 METKH
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BHCTHAMHPOBAHION BOJLOR M KOJOPHMETPHpPYIOT uepe3 13 MuH  npu
675 MKM.

Pacuert CouepxkaHHe cepoBogopoda (mr/n) Haxoaatr no ¢op-
myne

X = C . 1000/V,

rae C — comeprkaHye CepoBoLOPORa, onpenenctiHOe NG Kaan6posoutoll Kpusoft, Mr;
V — o6bem cTounoil BoAb, BafiTofl 415 OTAYBKH, MJ.

PesyabTatbl OKpyrasioT A0 COTHIX H IeCATHIX Aafeil MHJIAHrpaMMa
B 3aBHCHMOCTH OT AHalla30Ha KOHUCHTPAIHA CyTh(pHIAOR.

TAXKEJABIE METAJJIbI

OCHOBHBIMH HCTOYHHKAMH 3arpsA3HCHHA l‘OpO}chHX CTOYHLIX BOJ TH-
HeNbIMH MeTa/lIaMH ABJSIOTCA CTOKH MalllHHOCTPOHTEJbHOM, 3JeKTpoTex-
HHYECKOH, paaHO- H NPUOOPOCTPOHTENbHOH, 3/MeKTPOHHOH, XHMHUYECKOfi
(Kene30, XpoM, MeAb, LHHK, HHKe/b, KaaMHil, Ko6anbT, CBHHel, THTaH,
MBILIbAK), MOAHrpaduueckodt (XpoM, MeAb, LHHK, HHKeJb), TeKCTHJbHOM
(xpoMm, Meab, UHHK, HHKeJb), KOXeBEHHOH (XpoMm), MexoBoll (Xpom,
UHHK), HedrenepepabarThiBalowel (cBHHeU, MeAb), OymaxHod (UHHK),
pe3HHoBOH (Meab) H aepeBoabpabatniBalowieii (MeAb, LHHK) oTpacaei
NPOMBILIACHHOCTH.

INlpeaBapurenbHas o6paboTKka nmpo6 CTOYHON BoO-
Abl H OocankKa, Metaaabl B CTOYHOH BORe MOTYT HaXOAHTBCA B BHAC
HOHOB HJIH KOMIJIEKCOB C OPraHHYECKHMH H HEOPTaHHYECKHMH BelllecTBa-
MH, HEKOTOpbie MeTaJil — B BHJE HepacTBOPHMHIX cyJbdH10B, rHApo-
oKkHcell, kap6onaToB. CJiefoBaTe/IbHO, NMepes aHaaHIOM Heo6X0AMMO pas-
PYWIHTb OpraHHYeckHe BellecTBa H nepeBecTH Bce (opMbl  Merajia
B HoHHYI0 ¢(opmy. Paspyliennc oprannuecknx BeiiecTs NPOH3BOAMTCH
MOKpHIM 030JI€HHEM.

O6ulee koanuecTBO (CyMMa HEPacCTBOPEHHBIX U PACTBOPEHHHIX COCNH-
HeHHI) KaXfora MeTaaia onpeaenscrtcs B MaTypanbhuix npobax Hechc-
ayemoii Boaw. Econn Tpebyetcs pasjaesinioe onpeaelcHHe pacTBOpEHHQ
H HepacTBopeHHoln ¢opMm MeTaaa, TO Nepels KOHCePBHpoBanHem mnpoOy
BOAb MOCAEAOBATC]AbHO GHALTPYIOT yepe3 6Ge330JbHBIT GHUALTP ¢ CHHed
Jgentoil, Mem6pannpit Guabtp Ne 3 M onpescasior MetaMIbl B HOPHALT-
poBaHHOil H NpoduIbLTPOBaHHON npobax.

MoaroToBKa npa6 cTounofn soan. Heeacnyemyio Boay
B KoanyectBe 0,2—1 51 (B 3aBHCHMOCTH OT coAep:KaHHA MeTaJnaa) mome-
waioT B Koa6y Kbeabgans, npmianBalotr mo 2 MJ  KOHUEHTPHPOBAHHOI
cepHoil RucaoTul (maotHocts 1,84 r/cm®), asoTnoil KucAoTH (IIOTHOCTL
1,42 r/cm®), nomeuialor B KoJ60OHArpeBaTC/ib 3aKPLITOrO THHA MOUIHO-
ctbio 400 Bt u kunstat no nossaenns Genwix napos SOs. Ecanm pactsop
MY THH#, To noGapasior eute 2 ma HNO;, 3akpbiBaior Koaby «cieskoii»
WA BOPOHKOIT M BIOBL KHISITAT A0 nosipicuust Oeavlx napos SO; u yaa-
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JeHHs1 OKHcAoB asota, OKHeasl a3ota MOryt o6pasoBbiBaTh ¢ CepHoil
KHCJIOTOR TPYAHOJETYYHe COeAHHEHHs, KOTOpble Jerde yaaiaTh H3 BOA-
HOrO pacTBopa, MOITOMY MOCAe 030JieHHs; B npofy 006aBAAIOT OAHH HAH
aBa pa3a no 40—50 Mu1 AHCTHANHPOBAHHOM BOAB M MPOAOANKAIOT KHUAA-
yeHde. Tlocae nosHOro ynaneHMsi OKHCJOB 2a30Ta B OXJNAXIAEHHYIO 40
KOMHaTHoii TemnepaTypsl npo6y ao6aBasior okoso 50 Ma RHCTHAIHPO-
BaHHOfl BOAKW H HArPeBAalOT A0 KHMEHHS AJA PacTBOPEHHA TPYAHOPACTBO-
pumbix coset. [opsiuuii pactsop ¢uabtpyior uepes ¢puabtp Llorra Ne 3
¢ TIPHHYLHTEABHHM OTCOCOM BO3AYXa. PHABTP NMPOMBLIBAIOT ABYMSA-TPEMs
nopuuamu ropsaueit Bogn. PUABTPAT H NPOMHBlbiEe BOAB NepeHOCH S
B MepHyto KonGy na 100 Ma, oxnaXAaioT, AOJMUBAIOT BOAOH RO METKH
u nepemewnBalor. Oas onpepenens meranna G6epyt an6o pech pacTsop,
Au6o ero aJHKBOTHYIO 4acCTh.

Jns 030/eHHA Npo6 €O CBHHUOM HeJb3fl HCMOJb30BATh CEPHYIO KHC-
0Ty, TaK Kak 06pasyloTcs TpyAHOpacTBopuMHe cyabbaTH. Bwmecro
H:S80, 6epyr HCIO,. Ecau merann B HCcleayeMoii BOAE CBA3aH ¢ TPYA-
HOOKHC/SIEeMbIMH OPraHHYeCKHMH BelleCTBaMH#, TO NMpPH O30/EHHH HCHOJb-
3YIOT CMeCb XJIOPHOi1 H a30THO# KHcsoT. CrleayeT HMeTb B BHAY, YTO UPH
HarpeBaHHH CMeCH KOHUCHTPHPOBaHHOH XJIODHOH KHCAOTH C OpraHmnye-
CKHMH BellleCTBaMH BO3MOXeH B3puiB. JIns ero mpepoTBpallleHus Heo6-
XOAHMO TIPHHATHL CJeAYIOWIHE Mephl NPeaoCTOPOIKHOCTH:

e fo6aBAATL XAOPHYIO KHCAOTY B TOPAuYMii pacTBOp, comeprKauiuii
opraHHyecKHe BellecTBa;

106aBAATb cHAYaNa XJOPHYIO KMCHOTY, 3aTeM a30THYIO;

CMeCb a30THOI MM XJOPHOH KHCJAOT A00aBisATb B KoAGYy AAm o30he-
11451 mepeR MOAOTPEBOM pacTBopa.

3ouTH BHTSKHOro 1Kada A0MKHH OblTb KaMeHHBIMH HaH aclole-
meHTHEIMH, JIpH 030/1eHHH NPO6 ¢ MBILIBAKOM HeJb3s1 HCIOJB30BaTh XJ0pP-
HYI0 KHCAOTY, TaK Kak 00pasyloTcs JieTyuHe coelHHEHHMs MbllbsKa.

HoaroTtoBkanpo6 ocanka B xkonby Kvemvpana nomeuwtaior
1—2 r Bo3aYyLIHO-CYXOro 0CafKa, CMayHBAIOT HeGOJBLWIHM KOJIHYECTBOM
BOAN H mnpubasasior 10—15 Mn KONUEHTPHPOBAHHOI cepHOM KHCAOTHI.
Ocanok TIMATENbHO MepeMewWHBaloT, NpHANBaOT 10 MA KOHUEHTPHPOBaH-
HOM a30THOM KHC/AOTH, 3aKpPHBAIOT <«CAe3KOf» HJH BOPOHKOH, CTaBAT
B KosboHarpebaresib H KHMATAT A0 nossichHua Geawx napos SO; Ecan
030JIeHlie Ne oKonyeHo, AoGauasnior 1—2 My KoluenTPHPOBAHHON 830T-
HOfl KHCAOTH H KUAATAT A0 noasjeHus Geawmx napos. Ososennas npo6a
Ao/kHa GuTh npo3pauHoii. [lanee o6pa6aThiBaloT Tak e, KaK npoGu
CTOYHOH BOJHI.

B npouecce 030/eHHsI BO3MOXKHBI TIOTCPH YaCTH OMpeaesIseMoro me-
Tasia (UHMHK, HHKeJab, MBIWIbAK, KaAMH{), MO3TOMY /i KOMMeHCauuH
MoTCpb PEKOMEHAYETCH CTPOHTH KaJHOPOBOYHYIO KPHBYIO Ha CTAHAAapTHOM
pacTBope, ¢ KOTOPHIM mpojenaHbl Bce omepaunuy osogeHus. Bo usbexa-
e aJiCcopOUHH METAMNOB CTEKJIOM NOCY/Abl DEKOMEHAYETCsl B KHCAHIX
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030JICHHBIX NMPo6ax CTOUHOM BOABL H OCaaKa MeTasuibl OMPeAcasiTh HEMesR-
JIEHHO.

Xpom. B Bose XpOM MOXMET BCTpeYaThCi B BHAE TPeX3apsARHOro
KaTHOHA HJH B BHAE aHHOHOB; XpoMaT- HWJAH GHXpPOMAaT-HOHOB. B HefiT-
panbHOM M I1eJOUHOM CPefax COJIH TPEXBaJIeHTHOrO XpoMa THAPOJH-
3YIOTCA C BHife/NeHHeM THAPOOKHCH XpoMa. KommnaekcoobpasylomHe Be-
11eCTBA MPENATCTBYIOT TUAPONH3Y.

tilectHBaseHTHBIT XPOM BCTpeuaeTcs B IUETOUYHBIX PacTBOpax B BHAE
XPOMAT-HOHOB, B KHCJBIX pacTBopax — B BHae GHXpoMaT-HOHOB. B TBep-
aoit ¢ase NMPHCYTCTBYET MPEMMYLUECTBEHHO THAPOOKHCH XpoMa.

Onpedesenue ¢ dugpenuakapbasudon

Mpununn XpomaTer ¥ GHXpOMATHl PEarHpyioT B KHCJOH cpeae
¢ audennakap6asnaom ¢ o6pasoBaHneM pacTBOPHMOro COeJHHEHHS Kpac-
HO-pHOMETOBOrO LBETa, MPHMOZHOIO AAA KOJOpHMEeTpHpoBaHHA. Xpowm
IeCTHBA/ICHTHLI ONpefessloT HEMmoCPeaCTBEHHO B HATypanabHON mpoGe
Boan (Baphaut A). O6lee coaepKaHHe XpoMa HaXoAsAT Mocjie OKHC/e-
HHA TepcyabdaToM B KHcsoit cpege. CoxepiaHve TPeXBaJieHTHOrO XpoMa
BHIYHCJIAIIOT 1O Pa3HOCTH MEXAY OOUIMM cOodepXaHHeM XPoMa H LUeCTH-
BaJIeHTHHIM. Peakuns xpoma ¢ Axndennakap6a3naoM XOpOWO NpoTeKaeT
B KHCJIO{ cpeAe NMpH HOpMaJbHOCTH mo cepuofi Kucjaore pasHoit 0,05—
0,2. Tlpn Gosee HH3KOH HOPMAJbHOCTH KHCJIOTHI OKPacKa pa3BHBaercs
Mmenstenro, Ho B 0,2 H. pacTBope MHHepa/bHON KHCJIOTHB MAKCHMaabHYIO
HHTEHCHBHOCTb OKpacKa mpHOOpeTaeT 3a HeCKOJbKO cekyHia. PactBopm
¢ HOpMaJbHOCTbIO, Goabllie 0,2 H. HeKenaTeJbHBI, TaK KaK OKpacka B HHX
MeHee yCTOfuHBa.

Memawimne BAHANUA  Mewaer onpelenenkio Keaeso
(1 mr/a), o6pasyiowee ¢ AHeHHNKapGa3HAOM coeflHHEHHE KeaTo-6ypo-
T0 1BeTa. DBJnAHHE dKeje3a MOMHO UYACTHYHO YCTPAHHTL JOGaBJEHHEM
docdopHOH KHCAOTHL.

Ipu onpencneHHu 1€CTHBAJNEHTHOTO XPOMa Pe3yAbTaThl MOIYT HCKa-
3UTLCSE HM3-3a OKNCACHHA XPOMATOM H GHXPOMATOM HEKOTODPHWX BeUlecTB
B HliTepBaJ/ic BPCMelH MEXKAY B3ATHCM npo6ul H ce anannsom. IToatomy
XPOM OnpeaesiioT HEMmoCPeACTBEHHO nocie oT6opa npoGhl.

Annaparypa. PoTo3NeKTPOKONOPHMETDP, 3ENCHBIT CBCTOGHALTD
(A="540 mkm). KioseTul wupuHoii 30 MM.

PeakTtnBu. a9 NPHroTOBJEHHS PeaKTHBOB PCKOMEHAYCTCS NpH-
MEHATb OHAMCTHJANAT, NEeperHanuuiii B cTekasHHoM mpubope.

AsorHokHca0e cepebpo. Pactsopsitor 1,7 r AgNO; B 100 ma Guan-
CTHJJIATA.

AtuioBuiit cnupt pektupuunponaunbiit, FOCT 596267,

IMepcyavdpar ammonns, 0,1%-Hpiii BOAHBIA PacTBOP, CBCXKENPHI'OTOB-
NeHHbI#,

HudennnkapGasng, 0,1 %-nuiii cnupronoit pactsop.
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DochopHan Kucaora, 85%-Has.

IByxpomoBoKic/bil Kaauil, cranmapriibii pacisop. B amncinanmpo-
BaHHOI Boae pacTBopsior 2,8285 r GHXpOMATa KaJins, DHCYLIEHHOTO TIPH
105°C, n nosoast o6vem npu 20°C no 1 1. B 1 ma pacrBopa conep-
#HTea 1 Mr xpoma.

PaGounit pacrsop I. 25 M ocHOoBHOro pactBopa pa3GasJAloT BoaO#H
a0 500 ma. B 1 mu pacteopa conepxurcst 0,05 Mr xpoma.

PaGounit pactsop II. 20 ma paGouero pacrBopa I pasGasasior au-
CTHANHPOBaHHOM Bofoit n0 500 MJ; MPHMEHMOT TOJNLKO CBEXENPHroTOB-
Jnennsliy pactsop. B 1 mMa atoro pactBopa cogep knrca 0,002 mMr xpoma.

Xom onpenencunsn Bapuanr A. OnpefieneHne WCCTHBANEHT-
Horo xpoma. B mephyio Koaby Bmectumoctbio 100 Ma momeiiaioT Taxoil
of6beM mpo3pauHoil (npoduabTPOBaHHOI) NPoOGHL, UTOOH B Helt colepiKa-
Jocs ot 0,005 no 0,1 Mr xpoma. IIpo6y Heiitpaiusyior | M. pacTBopoM
€IKOr0 HaTpa HaH 1 H. pacTBOPOM CepHOil KHCJAOTH (KOJHYECTBO lUleno-
YH HJAH KHCANTH YCTaHaBJHBalOT THTPOBAHHEM OTHE/bHON MOPUHH NPO-
6u1). IMpunusator | mMa pasbasaennofi (1:1) cepuoft kucnors, 0,3 Ma
¢docdopHoil KHCAOTH, TepeMCLINBAOT, 100aBJAIOT 2 MJ pacTBopa IHde-
nuakap6asuna, noBouatr oG6vem o 100 Ma u cluoba nepemMelinBAIOT.
Uepes 5—10 muu u3MepAlOT ONTHUYCCKYIO MJOTHOCTDL, BHIYHTAIOT H3 MOJAY-
UCHHON BeJHYHHB ONTHYECKYIO MJOTHOCTb, MOMYYEHHYIO NPH XOJOCTOM
oflbiTe, H MO KaJAHGPOBOYHOH KPHBON HAaXOAAT COAepHanHe XpOMa.

Bapuanr B. Onpenenenne o6itero xpoma. B kon6y o6bemom 150—
200 MJa MOMeLLaloT AJHKBOTHYIO 4acTb 030JeHHOIl npobbl, NPHAHBAIOT
60—70 Ma QHCTHANHPOBaHHOR BOAM, S MJ HHTpaTa cepebpa, BHOCAT
0,5 r nepcyibdpata ammonua. PactBop KumATAT Ha craboMm orHe 25—
30 MuHH aas pasnoxeruss HM3GbITKa mepcyabdara, TaK Kak ero cjeihl
MemIaloT NocaenyiolleMy onpegenennio. B cayuae uoanaciug po3oBoii
OKpackW B ropaunfi pactsop no6asasioT 1—5 Kaneal 3THAOBOTO enHpTa.
Mpu Buinancuns ocanka npokNMINCINTYI0  NpoGy  PUALTPYIOT uepes
¢uanrp Ulotra Ne 3, ocapok na ¢puiauLTpe npomnisalor ANCTHANHPOBaAN-
Hoft Bopoi. OxjaXcgeHuulit GUALTPAT W NPOMLIBILIC BOALI  MCPCHOCHT
B MepHYyi0 KoalGy oGbemom 100 My, npu6GaBAfIOT HecKObKO Kanesb ¢oc-
topHoit KuCAOTH H | Ma AHPeHHAKap6a3naa, AONHBAIOT AHCTHAIHPOBAK-
Hoit Bomoit no MeTkH. Uepes 10 MHH H3MepsOT ONTHYECKYIO MJIOTHOCTD
pacTsBopa B KioBeTe TOJIHHON 30 MM ¢ 3eaeHbim cBeTopuabTpoM (A==
=540 mkm). W3 monyyeHHON Be/HYHHLHI BHUHTAIOT BEJHMHHY, HalAEHHYIO
B XO0JIOCTOM OfbITE.

Kanub6poBounasn kpHuBas, Bapuanr A. B HCCKOABKO MepHbIX
kKon6 o6nvemom mo 100 ma ormepumator 0; 1; 2; 5; 10; 15; 20; 30; 40,
50 Mn pabouero crangaprtHoro pacrBopa 1l, aoBoast o6vemut g0 100 Ma
AHCTHNIMPOBAHHON BOAGH M MOJYYAlOT CEPHIO CTAHAAPTHLIX PacTBOpPOB
¢ xomientpanneit xpoma 0; 0,002; 0,004; 0,01; 0,02; 0,03; 0,04; 0,06;
0,08, 0,1 mr uan 0; 0,02; 004; ... I mr B | NpH CPABNCINH € KOTO-
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PLIMH olpeaenflorT XPOM WIECTHBANBHTHHI no Baphanty A. W3 mnoay-
yeHHbLIX 3HAYyeHWH ONTHYECKOH NJOTHOCTH BBHIYMTAIOT 3HAYEHHE oONTHYe-
CKOfl MJIOTHOCTH XOJOCTOrO ONbiTa H MO pe3y/bTaraM CTPOAT rpaduk
B KOOpAHHATaX ONTHYECKad MJAOTHOCTb — KOHUEHTPAaUHs Xpoma.

Bapuanr B, [Ona xomneHcauun BO3MOXHBIX MOTepb XpoMa nph
030/1eHHH H JPYTHX ONepalHsix cO CTaHAAPTHHIM pacTBOPOM Xpoma |
NpoBOAAT Becb aHaJn3, BKMOuas o3ogeHHe, B koaby Kveabpaas nome-
wator 10 Ma crangaprHoro pactBopa I, comepxamero 0,5 mr xpoma,
npuauBalot 100 M AHCTHANHPOBAHHON BOAB, TaKoe Xe KOJHYECTBJ
430THOIl U CEepHOil KHCAOTH, KaK NMpH 030JIeHHH HccneayeMbix npol Bo-
abl. O3o0aeHHe nPOBOAAT, KaK ONHCAlQ BbilLe.

Onnospemciiiio 030410T X0A0CTYI0 NpoGy Bomun Ges xpoma. Tlepe-
HOCA MOC/e 030JeHHA CTaHAapTHHi pacTBop I B MepHyio KoaGy u pa3-
6aBasisl ero AMCTHAHpOBanHoi Bosoit no 100 ma, moaydapt paGounil
erannaptuuiii pactsop I1I, B 1 Ma xotoporo comepxurca 0,005 mr
Xpoma.

Aas noctpoeHHA KpHBOII NOMEILAOT B HECHOJBKO KOJ6 AAS OKHCAE-
Hus nepcyavdarom 0; 1; 2; 3; 4 Ma 030/IeHHOrO CTAHAAPTHOrO PacTBO-
pa IlI, noayyalor cepui0 cTaHpapTHeIX pacTBOpoB ¢ cojepxauuem 0;
0,005; 0,010; 0,015; 0,02 Mr xpoma B NPOBOAAT BeCch aHAJM3.

H3 nonyuennbix 3naueHH@i OoNnTHYECKOil MAOTHOCTH BBIYATAIOT BEJIHYH-
HY ONTHUYECKON MNJAQTHOCTH XOJNOCTOrO OfpefiefieHHs M crpoat rpadux
B KOOpAHHATax ONTHYECKAasi MJOTHOCTb — KOHUEHTPaLHA XpoMa.

Pacuer. Copepxanne 1mecTHBAJNEHTIIOT0 XpOMa (MT/N) BLIYHCANIOT
no opmyne

X = C . 1000/V,
rae C -~ KOHUEHTPalUHs XPOMa, onpefiesieHHas Mo KanuGpoBouHolt kpusoft, mr; V —
o6bem Apo6ul, B3sATOM AASA aHaAH3aA, MJ.

Coaepxanue obuiero xpoMa (Mr/a) BHuHcAiOT Mo ¢opmyae

X' = C’' . 100 . 1000/(ba),
rae C — coaepanuHe xpoMma, onpenejeHHoe Mo Kaau6poBOYHOW KpHBOH, Mr;, @ —
o6beM cTouHoft BoAbl, B3ATONl Ha o3oneHHe, MA; b — o6beM aJHKBOTHON 4acTH
030AeHHOft npo6bl, BaATON Ha omnpesesenue, MJ.

B Ananasone koruentpaumit or 0,1 g0 1 Mr/a pesyiabTaThi OKpYi-
JSI0T A0 COTHIX AoJell MEAJUrpaMma, Beiwe 1 Mr/n — po mecaTHX n0-
Jelt MHJJHrpaMMa.

Menb MoXeT HaXoAMTbCA B Bofe B BHAe [ABYX3apsoHbIX KaTHOHOB
HJH cBr3aHHO B ¢opMe KoMmmiekcoB, B HepacTBopHMoil dopMe MeAb
BCTpeyaercs B BHAe cyabdHaa, THAPOOKHCH, KapOoHaTa,

Onpedesenue ¢ dusrusduruokapbamunatom Harpus

Mpusunn MAustuagutioxapSamunar mnatpua  (Cols),NCS:Na
o6pasyer ¢ Medblo B CAaGOKHCAHX H dMMHAYHLIX PacTBOPAX KOMIJICKC,
OKpalleHHbifl B KOPHUHEBBI LBeT, DTOT KOMIJIEKC TJIOXO pPACTBOPHM B BO-
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1¢, #o JerKo pacTBopuM B XaopodopMe, KoTOpHiI OH  OKpatutiBaet
B KeATO-KOPHUYHEBbIH LBeT.

MemwaoumHre BAHAHHKA MHorHe H3 TRXeNbIX MeTa/IoB AaloT
¢ OHATHAAHTHOKApGaMEHATOM COeHHEHHs, OKpPalleHHbe Han GecliBeTHHe.
XKeneao B Kucaoit M HeiiTpanbHOR cpese obpasyer Gypo-uepHblit 0CamoK,
HO B He6OJLIIMX KOJIWYECTBAX He pearupyeT ¢ AHITHAAWTHOKapOGammuua-
TOM B aMMHauHom pactBope ¢ pH 9 B npucyTcTBHH umuTpara. Mewaior
onpene/ieHHI0 MeAH HHKeJb, KOGaabT, BHCMYT, KOTOpble 06pasylOT B aM-
MHaYHOM PacTBOpe COEIHHEHHS, OKPalleHHLe COOTBETCTBCHIIO B 3eJelo-
BaTO-XKeNTLll, GAeANO-3eJelbil H KeATHIl 1lBeTa, NepexoAAulge B Opra-
HHYECKHiT PacTBOPHTE/b, KOTOPHI MPHMEHAIOT JAA  JKCTParHpOBaHHI.
OnHako OKpacKka CoegHHEHH{l STHX MeTaJVOB 3HAYHTCALHO ciaabee oKkpac-
KH COelHHEeHHil MejH.

[Tomexn HuKeas, ko6anbTa MOXHO YCTPaHHTb J0OaBJleHHeM 3TH-
JexpuamuHTeTpaaueratra Hatpusi (DA TA). HureHcHBHOCTD OKpacKu 3KCT-
PaKkTOB MeoH ycroitunBa B TeMmHoTe. [IpH paGoTe ¢ ueTHIPEXXJOPHCTHIM
YIepoaOM aHaAU3 CAefYeT BLINOAHATL NPH OCNAaGAESHHOM KHEBHOM CBe-
te. PactBoptl xsnopodepma ycrofiuusel (Ko He Gonee 30 MHH Npu aHeB-
HOM CBeTe H HeCKONbKO 4acOB GPH paccesHHOM AHeBHOM cBere). Kouan-
yectBo DATA poaxHo GuTb no Kpaiineit Mepe B 10 pa3 Goabwe cymmap-
uoro cogepxanna Fe, Mn, Ni, Co. ¥Ypenuunsas conmepxanne ISITA
H LHTpaTa, MOXHO MPOBOAUTL oOfpeieNeHHe B NPHCYTCTBHHM GOJbLIHX
KOJHYECTB BBHILICYMOMAHYTHIX 3J€MEHTOB.

Annapatypa. Potosaekrpokosopumerp, CcBeTOGHALTP CHHHII
(A=430 mxm). KioBersl aantoit 20 mMM.

Peakrtusb . Lnarpar ammonns. C 150 ma auctuannpoBaHHol BoAb
cMetrnBalor 210 MJ1 KOHUEHTPHPOBAHHOrO pacTBOpa aMMHaKa, npHGas-
asior 200 r AMMOHHOM KHCAOTH HEGOJBIIHMA TOPLHSMH, TMepeMewHBas
H OXJax<aas, cjerka MmoALleJayHBalOT aMMHAKoM, f06aBJasioT HeGoabiuoe
KOJIHYeCTBO IMITHAAHTHOKApGaMHHATa HATPHA M SKCTPArHPYIOT CJe/bi
menn xaopodopmoM, pasbasasiior 20 500 MA AHCTHANHPOBAHHO BoOAOM.

Justungurnokap6amurar Hatpud, 0,1%-Hblit BogHwi pactBop. IMpu
XpaHeHUH B TEMHON CK/SIHKe PacTBOP YCTOMYHB B TeYeHHe HECKONBKHX
HepeJlb.

Atunenanamunrerpaanerar Hatpua (IATA), 10 r B 100 ma pacreo-
pa (rpuson B).

Cyasoar mepn. Crangaprusifi pactBop 1. B aucruanuposanuoii o-
ae pacreopstor 0,1964 r meaHoro kynopoca (CuSO,-5H,0), nobasasior
CepHON KHCIOTI A0 HopManbHoctTH 0,1 B o6neme 500 mMa u 3atem xonu-
BAIOT AHCTHANNPOBaHHOM Bomofi Ko 500 ma. PaGounit pactBop. 25 Mma
CTaHAapTHOrO pacTBopa pa3GaBAAOT AWCTHAAHPOBAHHON BOAOH A0
250 ma; B 1 mMa cranaaptHoro pacrBopa comepintes 0,01 mr mean,

Xaopodopwm.

Bona, GuaHcTHAAAT,
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Xon onpepnenenns K anukBotnoft yactw pacrsopa o30.ed-
Hoil mpobbl ¢ comepaiuneM mefn ot 0,01 xo 0,15 mr moGasasiT 5 ma
pactBopa uuTpaTa ammonud, 10 MJ pacTBopa STHAEHAMaMHHTeTpaaue-
Tata Hatpus M 2 kanau 0,1%-Horo pacTBopa Kpe30/0BOro KPacHoro,
nocae 4yero npHGaBASIOT KOHUEHTPHPOBAHHHIA DPAcTBOpP aMMHaKa A0 Lue-
AouHoil peakuuH no uuzaukatopy (pH 85). PasGasasior po 50 md,
OXNAXKAAI0T H NEpPeHOCAT B Ae/HTeAbHYIo BopoHKy. Ilpuansaior 5 Ma
pacTBopa AM3THAAMTHOKapOamHHaTa Hatphs, 10 ma xaopodopma u suep-
riuno BabanTuiBalor B Teyenne 1—2 mun.  CauBalor  XJ0podOpMHBIA
3KCTPAKT B MCPHYIO KoaGy oGnheMoMm 25 M/ H 3KCTparHpytor xJaopodop-
MoM eute 2 pasa nopuuamu no 5 Ma. Hoaupaot Kosibouky ¢ o6besu-
HeHHbIMH 9KCTPaKTaM# XxJopodopMmom Ao 25 ma. B cayuae neob6xoanmo-
CTH XJ0pohopMHbIH KCTPAKT (HALTPYIOT uepe3 ManeHbKHA GyMaKHbiil
buabTp B KioBety aunnoit 20 Mm.

OnTHYECKyI0 NMNOTHOCTD H3MEPRIOT OLICTPO, TaK Kak XJaopodopm
Henapsaercsa. M3 HaMepeHHo#l BeHUHHB BBIYHTAIOT ONMTHYECKYIO MJOTHOCTb
XO0JIOCTOro OflpefelieHHst ¢ AMCTHAJHPOBAHHON BOfO# H Mo KaanbGpoBou-
HO#t KPHBOM HaXOo4AT CoXepXXaHHe MefH.

Kanu6poBounas kpuBas [Jlna komnencauun BO3IMOXKHHIX
TIOTepb MEAH NPH O30JEHHH H B XOAe aHa/JH3a cO CTaHAAPTHBIM pacTBo-
POM MeaH MPOBOAAT Becb aHaaW3. B xonby Kveappans momewtaior 5 ma
craHgaptHoro pacrBopa I, mpuamBaior 100 Ma OGHAHCTHANATA H TaKoe
e KOJHYECTBO a30THOM M CepHOM KHCJOT, KaK NPH 030JeHHH Hccaenye-
MBIX mpo6. OsoJieHHe NPOBOAAT, KaKk onHcaHo Bhiwle B pasfene «[Ipex-
BapHTesibHas obpaboTka mpo6 cToyHOH BoAbl H ocagkar. OgHOBpeMeHHO
030A110T X0M0cTYI0 npoGy. O30neHHbil cTaHRAPTHH pacTBOp MeAH, pas-
GaBJieHHbIi GHAHCTHAIATOM B Mepho#i KonGe go 100 ma, coaepxHr
B 1 ma 0,005 mr mesn.

s noctpoeHHs KPHBOM MOMEILAOT B [AeJHTEAbHYIO BOPOHKY 1; 2;
3; 4; 5; 6; 7, 8 Ma1 cTaHAapTHOTO 030J€HHOTO PAacTBOPA, MOJAYYAlOT Ce-
PHIO CTAaHAAPTHHIX pacTBOpoB ¢ coxepxanuem 0,005; 0,01; 0,015; 0,020,
0,025; 0,030; 0,035; 0,04 Mr Meau H NPOBOAAT BeCh aHaJH3.

Pacuer. Conepxanne Mean (Mr/n) Haxoasat mno dopmyJe

X = C . 1000 . 100/(ab),

rae C — KoHUeHTpaLHuA MeAH, oNpeAenenias mno KaAHOPOBOYHOR Kpusolt, Mr;
a — o6beM CTOYHOIl BOAbl, B3ATAN Ha o30/eHHe, MA; b — o6beM aNIHKBOTHON YacTH
030n€HHOA Mpo6bl, B3ATOR Ha onpeaeneHHe, MJ,

B auanasone xouuenrpaunii ot 0,1 mo 1 Mr/a pesyibratst OKpyr-
JAIT 00 COTHIX Aonefl MUaaurpamma, cBuiie 1 Mr/a — 0 AecCATHX
loaefl MHATHrpaMma.
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LiuHk B Bopc BeTpeuakTces B BHAE ABYX3apAAHLIX  K4THOHOB  HJH
B BHAe UHMAHHAHBIX M TapTpaTHbiX KomnJjekcoB. Huoraa wmnk Betpe-
yaeTca B HepacTBOpHMoit ¢opMe B BHAe THAPOOKHCH, KapGOHaTa, CYJib-
dupa u T. 0.

Onpedenenue ¢ podamunom C

Mpuuuun Pomamun C o6pasyeT ¢ LHHKOM OKpalleHHOe KOMTM-
JIeKCHOe COefHHeHHe, ManopacTBOpHMOe B Boje. B mpoxozsiliem cBere
CYCNeH3Husi HMeeT cHHe-GHOJETOBYIO OKPAacKy, B OTPaXKeHHOM — CHHe-
(HONETOBYIO C 30JOTHCTHIM 6J€CKOM.

Memawumue Bansanuda Onpefeneniso MemaorT MCAb U Tpex-
pancittHoe eneso. BansHue Xenesa moiker ObiTb YCTpPaHeNo BocCCTA-
HOBJGHHEM €ro Ao ABYXBAJeHTHOrO acKOPGHHOBON HAH BHHHOI KHCJO-
taMi. [Ipn paGoTe ¢ OTHOCHTENbHO HCOOMNLIIHMH KOJHUECTBAMH KCJe3a,
T. e. ecan oTHoweHnne Zn:Fe<1:100, npeanouTHTesqbHee NPHMEHATH
aCKOPGHHOBYIO KHCJOTY, TaK KaK ee pacTBOpbl OecuBeTHbl H He BJHAIOT
Ha ONTHYeCKY!o MJOTHOCTb PacTBOPOB LUHHKA, [Ias co3naHHs OXHOPOAHOI
M ycTOMuHBON CyCneH3HM B pacTBOp Tepel peaKlHeil BHOCAT 3alNTHbI
KOMIONA, — CBEXEeNPHTOTOBJEHHBII pacTBOp KpaxMaia — A0 KOHEUHOf
KoHuentpauun 0,05%. Menp cBA3LIBalOT B GecluBeTHbiil KOMONEKC THO-
MOYeBHHOIl.

Annapartypa. DPoroINCKTPOKOJSOPHMCTP, CBETOQHALTP KPacubiit.
Kioserst wxpnHoii 10 MM.

PeakTubu. Bunnas uau ackopGunosas kuciaora, 10%-uulii Bos-
Hbllt pacTBop.

Auerathnlit 6ydepubiit pactop pH 5. K 100 ma 15%-noro pacrsopa
alerata HaTPHsA MPHAHBAIOT 3 MJ JNEASHOR YKCYCHOMt KHCJIOTHI.

TuomouesuHa, 10%-HbIfi BOAHLIY PACTBOP, CBEXENMPHUTOTOBJACHHbI.

Kpaxman, 1%-Hblil BOAHBII PacTBOP, CBEXEMPHIOTOBJEHHHI,

Posamun C, 0,02% -Hblfi BOAHHI pacTBOp.

Ponanuersiit kanuii, 20% -Huiit BogHblil pacTBop.

CraugaprHuit pactoop umuHka, 0,01%-netii pactsop B 0,2 H. consanoi
Kuenote. B HeGoablioM KosuuecTBe COMSIHOM KucaoTl pactBopsior 0,1 r
MeTaJJHyecKoro LHHKa H pa3basisior A0 1 g GHAHCTHAAATOM.

Xon onpenenennsn B xonby o6wemom 50 ma or6upaior amm-
KBOTHYIO 4acTb O3oJeHHOft npoful Boa Ham ocamka. [Tpuanpaior | ma
10%-Horo pacTBOpa BHHHOII HJH acKOPGHHOBOH KHCNOTH, 5 MJ auerar-
#oro GydepHoro pacrsopa, 4 ma 10%-Horo pacTBopa THOMOUEBHHEI, 5 MJ
1%-Horo CBeXenpuroToBJEHHOTO pacTBOpa Kpaxmana, 5 ma 20%-Horo
pactBopa poaanuna kains # 10 ma 0,02%-woro pacrBopa posamuHa C.

IMocne npuGapJeHHs KaXioro peakrusa mpoly TilaTeNbHO nepeMe-
minBaior, 106aBasAT 1 —2 KanjAH MeTHNOpaHXa H HeHTPANH3YIOT KOH-
UeHTPHpoBaHHbIM aMMHakoM. HoBoasAT pacTBop M0 METKH AHCTHAAHPO-
paunofi Bofloit 1 uepes 30 MHH KOJIOPHMETPHPYIOT B KiOBeTe LIMPHHOI]
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10 MM ¢ kpacuum csetoduawTpoM. KioBety nocse npyx uamepenund tuia-
TeNbIO NPOMBIBAIOT ANCTHANHPOBaHHON BOAO.

Kanub6poBoyHan KpuBasn [lna KomneHcauuH norepb LHHKA
TIPH 030J1eHHH mpoGbl 030JIAI0T CTAaHAAPTHEIR pacTBop uMHKA. [Tomeuwaior
B K06y Kbeabnans 5 ma craHmapTHoro pacrtBopa, coAepxauiero 0,5 mr
uuHka, npuausawt 100 MaA AUCTHANHPOBAHHON BOALI M TaKOe XKe Koau-
yecrBo H;SO, n HNO,, kak npu osonennn ucciegyeMoir BogH. O3one-
HHe MPOBOAAT, KaK OMHcaHo B pasgene <«IlpenBapurenpHas obpabotka
npo6 CTOYHOIT BoAB H ocaaKka». TOYHO Tak e 030JIOT XO0JOCTYIO npoby
6e3 uuHka. IlepeHOcAT CTaHAapTHHII pacTBOp LHHKA B MepHY10 Koa6y
na 100 Mz, pasGasasior guctuaauposanHoft Bogofi o 100 ma, noayuaiot
pabouuit cTaHgapTHHiE pactBop, B 1 Ma KoTtoporo coaepxkurcs 0,005 mr
UHHKA.

Jas nocipoenns xanuGpoounoit kpusoii 6epyr 0; 2; 4; 6; 8; 10 ma
pa6ouero pacTBOpa, MOJYYalOT CEPHIO CTaHAApTOB C coAepKanuem 0;
0,01; 0,02; 0,03; 0,04, 0,05 mr uunKa ¥ NPOBOAAT Becb aHaAH3,

C xoJqocToit 03ojeHHON npobofi TaKkKe NMPoBOAAT Bech aHaan3, M3
BeJHYHHBl H3MCPEHHBIX ONTHYECKHX MJOTHOCTEH BLIMHTAIOT ONTHYCCKYIO
IMIOTHOCTb XOJIOCTOFO OMLITA H MOJYYEHHbE Pe3yJbTaTH HAHOCAT Ha rpa-
$HK NpOTHB COOTBETCTBYIOLUIMX KoHuentpauuii uuuka. KannbpoBouHyio
KpHBYIO CTpOAT 06A3aTeNbHO AR KaXKAOTO CBEXENPHIOTOBJIESHHOTO pacT-
Bopa poaamuta C.

Pacuet Copepxanne uuHka (mr/a) onpezessiior no ¢opmysne

X = C - 1000 - 100/(ab),

rae C — KoHueuTPauus UMHKA, onpefeaeHHan no Kaanéposouuoit kpusoft, mr; a —
o6beM cTouHol Boabl, B3ATON Ha o3osenHe, MA; b — o6beM aNHKBOTHO YACTH 030+
netittoft npoGul, B3ATOR Ha onpepenexue, MA.

PeayabTathl OKPYTASIOT A0 COTWIX A0Jefi MHAJHrpaMma.

Onpedeacnnie ¢ AuTuaonom

ITpunnun Meron ocitoBail Ha o6ipa3eBaliK OKPaINEIIOro B Kpac-
HLlfl LBET COCAMIICHHS UHHK2 C AMTH30HOM H I1a H3BJCYEHHH AMTH30HATa
UHHKA 4YeTbipexxJopucthim yraepoaoM npu pH 4,5—4.8;, konopnmerpn-
poBaHHe MPOH3BOAHTCA MO CMeIaHHOM OKpacke.

Memawuine BAuaHns [loMexn MHOTHX MCTajlioB, pearHpyio-
KX ¢ AHTH3OHOM B TeX e YCJAOBHAK, 4TO H UMHK, yCTpauaior, po6as-
JAA COOTBETCTBYIOWIHIT PeakTHB, KOTOPHI 00pa3yeT ¢ HHMH KOMIJIEKCHBIC
covi. TIpn pH 4--5,5 THocyabdar HaTpusi MackHpyeT peakuHH c HHTH-
30HaTOM MCJH, PTYTH, ccpelpa, 30.10Ta, BHCMYTA, CBHIILA W KaaAMHS,
B npucyrctBun 6oaulinX KoJHuecTB HuKeisd M Kobajbta B KadecTpe
KoMOaeKkcoo6pasosateis HeoGXOAMMO NMOABL3OBATLCA UMAHHAOM  Kaaus.
Bansnne Kenesa ycrpaHsaloT pasBegeHHeM AHCTHAJIHPOBAaHHON Boaoh
aHanusnpyemoil npo()m BO/IIN.
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B CBA3H ¢ BHICOKOM YYBCTBHTE/JbHOCTBIO PEAKUHH AHTH3OHA C pas-
JHYHBIMH 3JIeMEHTaMH BO BpPeMs aHa/H3a MPHXOAHTCA NMPHHHMATb MepH,
npHBedeHHbe HHXe, AAA NpeaoxXpaHeHHs pabouero Mecra, NOCYHbl
H PeakTHBOB OT TonagaHHa caefnoB npumecell. Uto6n saerue Golto moa-
RepAHBATb YHCTOTY pabouero Mecra, /A 3aUIHTH CTOJOB MOXHO PEKO-
MeH0BAaTh MOKPHITHA H3 MuacTmacchl. JlaGopaTopHsi, B KOTOPOHl NpoBo-
BATCA aHAJH3B ¢ NOMOLIBIO AHTH30HA, NO/MKHaA ObITh obecreyeHa accop-
THMEHTOM MOCYABl H anNMapaToB, MPHMeHAEMbIX TOJBKO AJs 3TOMH UEJH.
PexoMenzyeTcsi MoAb30BaTbCA MOCYAOH M3 TepMocrofikoro crtekna, Co-
BepIIeHHO HCKMIOUAeTCA MpUMelleHHe TAaKHX MAaTepHaNOB, KaK MOJHBHHHA-
XJOpHA, MOJHBHHHANALETAT, a TaKXe MJIACTMacC ¢ HAMOJIHTeNsIMH H pas-
JNHYHBIE copTa pe3nHbl. TToauBHHMAXMOPUA pa3JiaraeT pacTBOpH AHMTH30-
Ha, MOITOMY JUJISl HX XPaHEHHs Jyylle BCEro MOJb30BAThCA CKAAHKAMH M3
TEPMOCTOMKOTO CTEKNa, MOKPHITHIMH YEPHLIM JIAKOM HAH  OGEepHYTHIMH
B yepHylo Gymary.

OuncTKa nocynu OGuyHbI cnoco6 MOAKHM MOCYAb, NPHMEHSe-
MBI B KOJHUECTBEHHOM MaKpoaHaiuse, He mnpurogeH. Tak, Hanpumep,
CTeKAAHHAA mocyna, o6paGoTaHHas XPOMOBOM CMECbIO, MPOYHO YAEPIKH-
Baer C/efbl XpoMa AaxKe Mocse TULaTenbHONi NpoMuiBKH. [ToaTomy, ecan
COCYA BnepBble NPHMEHRETCA HJA ONpefe/eHHS CAEA0B 3JAeMEHTOB. TO
nocne TilateAbHOfi MOAKH ero o6GpabGaTHiBalOT TenJoil paszGaBJeHHOI
(1:1) asorHo#t kucnoro#t, npomuiBator Bogoit # 0,01 H. BOAHLIM pacTBO-
poM aMMHaKka. 3aTeéM COCYA 3aMOJHSAIOT KOHUECHTPHPOBAHHBIM PacTBOPOM
AHTH30Ha B xJopodopMme, OCTaBAAIOT Ha 5—6 u, onopaXHHBAIOT, npomno-
JacKHBAIOT HeGOMBLIINM KOJNHUECTBOM XJnopodopMa H 3areM GHAHCTHA-
JATOM.

CocyaH, yxe NMPHMEHABIINCCS AJSI ONMPCACACHHA 3JE€MEHTOB Ipynmnl
NHTH30HA, JHOCTATOYHO OUHCTHTL KPaTKOBPEMCHHBIM BCTPAXHBAaNHCM
€ pacTBOPOM XHTH30HA B OPraHHYECKOM DPacTBOPHTEE C MOCHAEAYIOLIHM
ONOJMIaCKHBAKHEM YHCTBIM XJOPOMOPMOM HAH HYETHIPEXXJODHCTHIM YTJje-
POfIOM H GHAHCTHANSITOM.

Annapartypa. @oT031eKTPOKONOPHMETD, 3eJIeHblil CBeTODHIALTP
(A=530 mkM), KioBeTa wMpHHoi 10 MM.

PeakTusu. CrangapTubiii pacTBop uHHka. B 2 ma consnofi Kc-
aotkt (1:1) pacrpopsior 0,1 r Mcrasiuyeckoro minnka u pasbasasior
Gupucruaastom 10 1 a. B 1 ma ocuoBuoro pactsopa coaepxutes 0,1 mr
unHka. PaGounit pacrsop roroBat pasbasaeHnem ocnosHoro B 100 pas;
B 1 Ma pactBopa cogepxntca 0,001 mr nuska.

Aueratuuit 6ydepunifi pacrsop. B 100 ma auctHanupoBanHofi Boau
pactsopsilor 20,5 r ykcycHokuc/toro natpus 0 10 MJt KOHUEHTPHPOBAHHO!
YKCYCHOH KHCJIOTHI.

Mertassl, Meuraiolue onpelcseHuio, ynaasiotr u3 6ydepHoro pacr-
Bopa TWaTeNbHEIM B36anThiBanieM ¢ 0,01%-HbIM  BOHBIM  PacTBOPOM
AHTH30N1A, '/I36bl'l‘0K AHTH30HA ypansor BCT[)}IX]IB{]IIHCM pacruopa C ye-
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TEHPCXXAOPHCTLIM  YTicpOAOM mopuuaMi 1o 10 MA RO Tex mop, NOKY
YeThiPeXXJIOPHCTLIil yraepoa He cTater GeclBETHbIM.

Harpuit ceproBaTucTOKHCAI, 25% -Hbili BopHui pacTBOp., Ounwaiot
TdK e, kKak OydepHulit pacTBop.

AMMHAK OUHILEHHDI,

utuson 0,01%- u 0,001%-Hblit pacTBOPH B YETHIPEXXAOPHUCTOM ¥r-
jgepoge (0,001%-Huiii pactBop roToBaT Ha 2—3 AHA, ero onTHyeckas
MJIOTHOCTb AOJ/KHA ObiTh 0,4). IIpojaXKHblii JHTH30H MNpPeABAPHTENbHO
oyuwawnt creayowuM obpasom. [Ipopaxusiit AHTH3OH OGLIYHO 3arpu3-
Hell NPOAYKTaMH Cro OKHC/EHHsl, KOTopble OKDAaLIHBAIOT YETHhIpexXXJIOopH-
cruil yraepoa HaH xJopodopm B Oypulit uam Keartuifi user. OuHcTka
JANTH30HA OCHOBalia Ma PaCTBOPHMOCTH €T0 B aMMHaKe, B TO BpPeMs Kak
npumecH ne pactBopumbl. B 100 ma pactBopHTeds pactopsaioT | r mpo-
AQXKIOr0 AHTH30HA, NOMCWIAIT B ACAHTE/NLNYIO BOPONKY BMCCTHMOCTLHIO
500 ma, mo6asasiior 10 ma 3%-noro BoAHOrO pacTBopa ackopGHHOBO!
Kucaote ¥ 100 ma ammuaka, pasGasnensioro 1: 100. Berpaxusaior emech
2 MHH, XJOpOo(OpPMHKIH C0f CAHBAIOT B APYTYIO BOPOHKY, C/lefid 3a TeM,
4To6L B OpaH)XeBOM BOAHOM pACTBOpe He OCTajoChb XxJopodopma. Ity
OnepalHio NOBTOPAIOT A0 TeX NMOp, MOKa HOBble MOPUHH BOAHO-aMMHay-
HOTO PacTBOpa OKPAIMUBAIOTCA HE B HHTEHCHBHO opamiKeBuifi wBer, a B
WenThifi. AMMHayHble 3KCTPAKTHI COGHPAIOT BMeCTe H MPH NepeMellHBa-
HHH HeATpaau3ylor pa36asieHHoil (1:1) consdHOM KHCJOTOM, MOKa AHTH-
30H He BbiafieT B BHAE TEMHBIX XJOMbEB, a LUBET pacTBOpa H3 OpaHie-
BOrO He H3MeHUTCs Ha GaegHo-seqeHblll. JIHTH30H OTOHJLTPOBHIBAIOT
yepes GyMaxkKHbllt GuaLTp, 2—3 pasa npoMuiBaioT 1%-HBIM BOAHHM pacT-
BOPOM acKopGHHOBOI KHMCIOTLI H cyuwlat Ha ¢HAbTPe Ha Bo3pyxe. Cyxoil
OYHUIEHHBIN ANTH30H Xpahsr B TeMHOTe B OloKce ¢ npureptofi NpOGKOA.

Brauctraant.

Xoponpeaenenns. 10 Ma o3oqeHHoft npo6ul CTOYHON BOAM,
cogepaumein ot 0,001 no 0,005 mMr uMHKA, MOMEINAIOT B ReJNHTEAbHYIO
BOPOHKY, BoGapisiior 5 Ma aueratHoro OydepHOro pacTBopa, nepeme-
IIHBAIOT, MPHAMBAOT 1 MJ BOKHOTO pacTBopa THocy/bdara HaTpHs
H cHoBa mepeMewnsatoT. Jobasasior 10 ma 0,001%-Horo BoaHoro pacr-
BOpa AMTH30Ha H BeTpaxuBator 2 MuH, OkpacKa pactBopa H3MeHseTcs.
Tlocsie paccioeHUA KHAKOCTEH AHTH3OH CAMBAIOT B KIOBETY IUIMPHHORM
10 MM H Kosopumerpupyior. HocHk nenutenbHoii BOpPOHKH mpesBapH-
TeJbHO BHICYLIMBAIOT.

Ilposoast xonocroit onbit. Tlepes onpefeneHHeM LHMHKA HeanTeNb-
HYI0 BODOHKY NpPOMBIBAIOT ZHTH3OHOM H [ABAM/bl MEPErHaHHOM AHCTHA-
JIMpOBaHHOM BoRoil. EcaH KoHueHTpauuws uHHKa B npobe npesbllliaer
0,005 Mr, To AnA aHaaH3a GepyT MeHblliee KOJHYECTBO MPoGul H GHAH-
CTHANSTOM AOBOAST A0 10 MA wan npoGy pa3GapasioT Tak, 4Tobbl €o-
aepKaHHe unHKa B 10 Ma ne npeseiwrano 0,005 mr.
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KanunbpoBounasn kpusas [das Komnmencaunu noreph IHHKA
HipH o3oMeHHH H aHaau3e nmpoObl CO CTAHAAPTHHIM PACTBOPOM LHHKA
npoBoaAT Bech aHaau3. B Koaby Kbeabgans o6vemom 300—400 ma mo-
memaioT 10 MA OCHOBHOro pacTtBopa, comepxamero 1 Mr UHHKA, H TaKoe
JKe KOJHYeCTBO a30THOH H CepHON KHCJIOT, KaK NIPH 030/IeHHH HCcJenye-
Mbix npo6. Osonenne NMpoBOAAT, KaK onHcaHo Bhlle. OnHOBpeMeHHO 030-
AFI0T X0J0cTylo npoGy. O30MeHHBIT CTaHAAPTHHII pacTBOp LUHKa pas-
6apasior po 100 ma Guancruaastom (B 1 Ma pactBopa COAEPKHTCH
0,01 mr uunxa). PacrBop pasbasasior B 10 pa3, nosayuaior pactBop,
B 1 Ma xotoporo Haxogntcsa 0,001 mr unnka.

Jas moctpoenns KaauGpoBOYHON KPHBON MOMEILAOT B AEJHTEBHYIO
BopoHKy 0; 1; 2; 3; 4 ma paboucro cTaHAapTHOTO pacTBOPa, MOAYHAIOT
CCPHIO CTaHA4PTIILIX PACIBOPOB H LPOBOANT C HUMH Bech aHaaus., Hs
BCAMYHH HIMCPCHHLIX OUTHUCCKHX MAOTIOCTeA BBIMHTAIOT ONTHYECKYIO
IVIOTHOCTL, MOAYYEHHYI0O B XOJOCTOM OlibITe€ W MO pe3yabTataM CTPOAT
rpapHK B KOOpAHHATAX ONTHYECKAf IVIOTHOCTb — KOHUCHTPAUHsSI LIHHKA.

P acuerT. Coaepxanue uuska (Mr/an) onpeaensior no ¢opmyae

X = 1000 - 100 C/(ab),

rae C — KOHUeNTpPauKa UHHKA, onpefeNeHHasi MO KaJHOPOBOUHON KpHBOH, Mr; a —
06beM cTouHol BoAbl, B3RTOR Ha o3ojeHue, MA; b — o6beM aJHKBOTHON YacTH 030-
NeHHoll npo6bi, B3dATOH ANA onpeleseHHA, MJ.

PesysbTathl OKPYMMAIOT 10 COTHIX AOJell MHJIHrPamMma,

Kaamuit. O ¢opmax HaXoXKAeHHA KagMHA B CTOUYHBIX BOXaX AOCTO-
BepHEIX cBeAeHHiT HeT. [IpeanoJaraioT, YTo OH BCTPeYaeTcs rjabHbHIM 00-
pasom B Bume Cd?+, HO BO3MOMXHO €ro NMPHCYTCTBHE B KOMIJCKCHLIX
COeIHHEHHAX, 0COGEHHO ¢ OPraHHYeCKHMH BelleCTBaMH.

Onpedenrenue ¢ QuTu3oHOM

Mpuunuun Meros ocHoBaH Ha IKCTPAKUHH HOHOB KaAMHA pacT-
BOPOM AHTH3OHA B YETHIPEXXJOPHCTOM Yrjepofie H3 CHJbHOLIENOYHDBIX
PacTBOPOB, coaepxauux UHTpaT-HOHH. HecMoTps nHa 1O uTO pacrBopH-
MOCTb AMTH30Ha KagMHs B XJopodopMe 3HaUMTE/bHO BbllUe, MPEANOYH-
TalOT NPHUMEHSTb B KayecTBE PACTBOPHTENA HETLIPEXXJOPHCTHIH yrJiepoj
BAfA ayquiero orae/ietusa KajmHs OT HOHOB UMHKa.

Memawouiue BaHAHKNA CBHHEL, BUCMYT, UHHK, Melb, HHKeJb,
KoGaabT, cepeGpo, pTyTh MellaloT onpeaeseHuio Kaamusa. [lpu skcrparn-
POBaHHH AHTH30HATA KaAMHs H3 L1EJOYHOTO PacTBOpa OTAENAIT KafMHM
OT CBHHLA, BHCMYTa H OCHOBHON Macchl UHHKA, OCTAlOLIMXCA B BOAHOM
cnoe, Ilorom autH3onat Kaamua paspyutator 0,01 H. pacTBopom consHol
KHCIOTH H TaKHM 06pa3oM NepeBOAAT KaAMHil B BOAHM cJ0ft, OTAeads
ero OT MeaH, HHKeas, KoGanabTa, cepefpa, PTYTH H APYTHX MeTaJlIOB,
LHTH30HATB KOTOPHIX YCTOAYHBE K KHCJIOTAM H NMOTOMY OCTAlOTCA B C/OC
opranHyeckoro pacrsoputeas. Hakouen, BTOpHYHO 3IKCTparHpylOT Kaa-
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MHH B BHAE NHTH30HaTa H3 LIEJOYHOrO PacTBopa (NPH 3TOM OH OTAe-
JIIeTC OT MOCNEAHHX C/ef0B LUHHKA) U OnpesesaioT KOJOPHMETPHYECKH.

Annapartypa. PoTO31EKTPOKONOPHMETD, CBETOPHILTP 3eseHbI!
(A=515 Mkm). Kioera wHpuuoit 20 mMM.

PeakTupb. CradHaaprtHblii pacTBop Kaamusa. B 25 ma pasGas-
nexdofi (1 :4) conanolt Kucnotol pactsopsiorT 100 Mr uucroro meraa-
JIMYECKOro KaAMH$ HJH HaBecKy coJi Kaamus, cogepxautyio 100 mMr kan-
MHs, pa3basasior xo | 2 guctHanHpoBanHoit Bomoll. B 1 ma pactBopa
conepxures 0,1 Mr kaamua.

Pa6ounfi pactBop. 25 Ma CTaHAAPTHOro pacTBOpa MOMEWLAIOT B Mep-
HY©0 Koaby Ha 100 ma, noGapasior | MJA KOHUEHTPHPOBaHHOM COJAHOI
KHCJIOTE! Y OJIHBAIOT 110 METKH HHCTH/ANNPOBaliHOA Bofoi. B 1 ma pacr-
Bopa cofiepxurcs 0,025 mr kaamus.

PactBop ammuaka. Ha AHO 3KcHKaTOpa HaNHBAlOT KOHUEHTPHPOBaH-
Hbli pacTBOp aMMHaKa, Ha CeTKy CTaBAT YalUKy ¢ AHCTHJJIHPOBAHHOM
BOJOM, 32KPBLIBAIOT SKCHKATOp Kphiwkoi. O6pasoBaBliuMcs B vauike
YHUCTHIM PACTBOPOM aMMHAKa MOJIL3YIOTCA Yepe3 CYTKH.

CosnHas kucaora, 0,1 u 0,01 H. Boalble pacTBOpLI.

JlumoHHas KHcsioTa, 20%-Hbifi BOAHBIN pacTBOP.

ConfHOKHCAb THAPOKCHRaMHH, 1% -Hbiii BOAMHII pacTBop.

Enknit Hatp, 25%-Hblit BOgHBIl pacTBOp.

YeTbipeXXJAOPHCTHI Yriepod.

IOutuson, 0,2%-Huifl pacTBOp B yeThipeXXJOPHCTOM yraepoae. B cay-
yae 3arpsA3HEHHOr0 LHTH30HA ero HYXXHO OUHINATb, KAK OMHCAHO B pas-
nene «Luuk»,

IOuruson 0,05- u 0,005%-HHe BoAHHe pacTBopH. I[losmyualor u3
0,2%-Horo pacTBOpa IAHMTH30HA COOTBETCTBYIOMMM pa3baBjieHHeM YeTHl-
pexxjopuctiM yraepogoM. 0,005%-kuit pacTBOp RHTHIOHA TOTOBAT Ha
2—3 pns.

HOucruannpoBalHasi Bola, MeperHaHHas B CTeKAAHHOM npubope,

XononpenencHuna B neanteaphyio BOPOHKY NOMelialoT TaKofh
o6beM 030MeHHOi MpoGHl, uTo6H B liefl cofepxanoc, ot 2,5 10 25 MKr
KaAMHs, N0AHBAIOT A0 10 M GHAMCTHANATOM, HeiTPaJH3YIOT PacTBOPOM
wenoyn. 3ateM NOAKHCAAMIOT, N06aBJAs Heckoabko Kanedb 0,1 H. pactBo-
pa coastofi KHCAOTH, BBOAAT 2 MaA 1%-HOr0 pacTBopa rHapoxcHnaMuua,
0,5 ma 209%-Horo pacTBopa JAHMOHHOM KHCJOTLI, YTOGH YAepHKarlL Keae-
30 W aNIOMHHMIl B pacTBOpe, MEPeMelIHBAIOT, HEATPaJH3YIOT PacTBOPOM
aMMHaKa, nocae dero A06aB/aaloT ero H36uiTok 3 MJ. [IprauBaior 5 Ma
0,05%-uoro pacrBopa ANTH3OHA B YETHIPEXXJOPUCTOM YIICPOAe H BCTPA-
XHBAIOT CMeCh B TeueHHe 2 MHH.

ITocsie oTcraHBaHisA C/iof YETHIPEXXJIOPHCTOrO Yriiepoia CAHBAIOT BO
BTOPYIO IEJNTCALHYIO BOPONKY, a K BOAHOMY €J0l0 BHOBb 100aBJSIOT
5 M pacTBOpa JIMTH3IOHA W NOBTOPHIOT FKCTPArnponaiie. 31y onepailHio
HOBTOPAIOT A0 TEX NMOp, MOKa HOBAas NMOPUHS PaciBoPa AHTH3OHA He nepe-
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CTaHeT HM3MEHSTb CBOM UBeT NPy B36anTbiBaHHH C aHAJAM3HPYEMBIM pacT-
BopoM. CoefHHEHHbie 3KCTPAaKTHl NMpPOMBIBAIOT 2 pa3a HeGOJLIIHMA MOP-
UHSAMH QHCTHANMPOBAHHON BOAB H M3BJEKaOT W3 HHX Kaamuil, o6paba-
THBasi 2 pasa nopuuamu no 4 ma 0,01 H. pacTBOpa CO/NAHOM KHC/IOTHE,
ISl 4Ero CHJbHO BCTPAXHMBAIOT CMeChb B TeueHHe 3 MHH MPH Kaxnaoi o6-
paborke. Cjoit ueTHIpEXXJOPHCTOrO yriieposa OTOpachiBAIOT.

CoNSTHOKHCABI BOAHBIA PacTBOP NEPEHOCAT B ACJAHTEJNbHYIO BOPOHKY,
MPOMBIBAIOT HEGO/bLUOH MOPUHeli OUHIIEHHOrO YeThIPeXXJIOPHCTOrO yrde-
pola, OTAeNAIOT ero, MpH6aBAAIOT K BoAHoMy cjol 5 ma  25%-Horo
pacTBopa eaKoro HaTpa M KcTparupyiot xagMuit 0,005% -HeIM pacTBOPOM
AHMTH30HA, KOTOPbIft NPHGABAAIOT 10 5 MJI, 3KCTPAKIL CAHBAIOT B APY-
TYI0 QEJHTeJbHYI0 BOPOIKY. DKCTParHpoBaHue Npogo/aKaioT 40 Tex Iop,
MOKa cA0fi OPraHHYeckoro PacTBOPHTENS mocse B36anTbiBaHHs € aHaaH-
3HpYeMbIM PAacTBOPOM He MepecTaHeT OKPallHBaTbC B PO30BbIH LBET.
CoeaHHHB BCe 3KCTPAKTH, MPOMbLIBAIOT HX OAHH Pa3 LHCTHINHPOBAHHOM
BOAOH, NepeHOCAT B MepHYI0 Ko/6ouKy obvemom 25 MJj, JOBOAAT N0
METKH YHCTBIM 4eTbIPeXXJOPHCTHIM YIVICPOAOM H TUIaTeNbHO AepeMeuld-
BaloOT.

IlpospauHocTb pacTBOpa H3MepsioT Ha ¢OTONICKTPOKOJOPHMETPE,
cobaofasi Te e YC/NOBHA, UTO M NMPH COCTaBJeHHH KaJHOPOBOUHOR KpPH-
Bofi. [IpoBoasaT xoJocTofi onwiT.

Kaau6poBounasn KpuBasa [Oas KOMAEHCAIlHH BO3MOXHBIX
noTepb KaAMHS MPU 030JIeHHH M aHaaHn3e Mpobnl ¢O CTAHAAPTHHIM pacT-
BOPOM KaJAMHH NPOBOAAT Bechb aHaJu3, BKMouas osoactine. B xondy
Kbesppana (100—200 ma) nomcutaior 10 ma paGouero cTaHAApPTHOTO
pacrBopa, coaepxaiero 0,25 mr kaamus, npuausaiotr 100 MJ1 AHCTHIAH-
poBaHHOl BOAH M Takoe Xe KoaudectBo HNO; u HySO,, kak npn o3o-
JIEHHH HceaenyeMbix npo6 Boab. OsoJeHHe npoBoAsAT Kak 60 onucaHo
Buie. OMHOBPEMEHHO O30/MI0T XO0J0CTYI0 NpoGy BoAul 6e3 KamMmus.

IMepenocat o3oacunuiit paGouuit pacinop B MepHuyio koaly, pasbas-
AAIOT €r0 AHCTHANEPOBANIIOI BOAOI Ao 100 M, noayuaoT paboyuit pact-
Bop II, B 1 Ma kotoporo coaepmurest 0.0025 mr kaamust, las noctpoce-
HHS KannGPOBOUNOH KPHBOI 1IOMCWAIOT B ACJHHTCALIYI0 Boponky 0; 1;
2,3, 4,5, 6; 7, 8 9; 10 mu paGoucro crangapruoro pacrsopa Il, noay-
YaIOT CepHIO CTaHAAPTHBLIX PacTBOpPOB ¢ cojepanuem 0; 2,5; 5; 7,5; 10;
12,5; 16; 17,5; 20; 22,5; 25 MKr KaaMis U NPOBOASAT BeCb aHAJH3.

H3 Bennuun H3MepeHHBIX ONTHYCCKHX MJIOTHOCTE] BLIYHTAIOT OMN1H-
YeCKYI0 MJOTHOCTB, MOJNYYEHHYIO B XOJOCTOM ONLITE, H Pe3yJbTaTH HaHO-
CAT Ha rpadHK.

Pacyer Conepxanne Kagmua (Mr/n1) onpegeasior no ¢opmyJe

X = C . 1000 . 100/(ab),

rae C — KOJHYECTBO KaAMHs, onpejenelnoe mo KanuGponounoil kpupofi, Mr; a —
o6beM ¢TOuNON BOAL, B3ATOfi Ha o3oJcnHe, MA; H — oGLEM  AAHKBOTHON yacrH
ozoncinuofl upoGuLt, B3ATOIl Ha ompejecacile, M.
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Pe3yabTaThl OKPYraflOT A0 COTHIX AOJel MHIIHUrpaMMa,

Ko6anbr HaxoaHtcs B Bofle OObIYHO B BHAE ABYXBA/EHTHOrO KaTHO-
Ha, a B MPHCYTCTBHH OKHCANHTENEH -— B BHAE MeHee YCTOMYMBOrQ Tpex-
BaJleHTHOro KatHoHa. KpoMme TOro, Ko6anbT MoxKeT GbiThb B HepacTBOpeH-
HOM BHAEC, KaK LHaHHA, cyJabpaT, THApAT HAH Kap6oOHAT U B BHAE KOMII-
JIeKCoB.

Onpedesenue ¢ HUTPO30-R-coroto

Mpusuun Harposzo-R-conb obpasyer ¢ KoBaabTom KpacHoe
komnaekcHoe coenuHenne cocraBa Co[CioH(ONO (Na:SO0s)o]s. Peakunio
npoBoAAT B aucTaTioi cpeae npH pH oxoso 5,5.

Mcwawouiue pauanus, Hurposo-R-colp pocTaToOuHO ceaex-
THBHBIIl pearent ajs onpejelieHUs Kob6albTa B NPHCYTCTBHH TSMKENbI¥
metaanoB. Onpesenelinio MemwaloT XKesne3o, Meab H nukeab. Ilpu coaep-
XKaHHH Kejiesa Gonee | Mr ero ocampaldT U3 pacTBopa B BuAe OCHOB-
Horo auerara. KoMmekcHble cOefMHEHHS C HHTPO30-R-COMbI0 MERH H
HHKENsl PaspylualoTcs MPH KHMAYEHHH ¢ a30THOH KHcioteii. B pactBope
0CTaeTcs KOMMJIEKCHOC COefHHeHHe KoGanibTa,

Annapartypa. ®OTO31EKTPOKOJIOPUMETD, CBETOMHILTP 3€/CHbli
(A=535 MKkM). KioBeTa wupnHoit 20 MM.

PeaxTusb. AsotHan Kuciora, pa3babieHHas 1:1, nepernanuas.

Coasnas Kucaota, 1 H. Bomublit pactBop. 170—180 ma mepernanuoit
coasHoft kuenotol (1:1) pasbasasior ao 1 &1 GHaucTUINATOM.

Ammuak, 10%-1utit BOAHBIH PACcTBOP, OUHIICHHBI,

Hartpuit ykcyctiokucaslii, 30%-Hblit BOAHBIA pacTBOp.

Hutposo-R-cons, 0,1%-poaHslit pacrsop.

HHankatopras Gymara KOHro KpacHhiil.

CraHgapTHBlit pactBop KoGanbta. B Mepuyio konGy obbemom 1 2
nomewtator 0,404 r CoCl,-6H;0, pactBopsiioT B AHCTHANMPOBAHHON BOAE,
NpBAHBAIT 3—4 MJ NeperHaHHOM CoMAHON KMCAOTHI H IOBOAAT X0 MeT-
KH Boaoit. B 1 My oclioBroro pacrBopa coaep:kutcsa 100 MKr KoGajabra.

PaGounit pactsop roToBAT B ACHL aHadH3a pazban/eHHeM cTaHAapT-
noro pacrsopa B 100 pas. lipn pasGapaciin pacrsop NOAKHCASIOT H3
pacvera 1—2 Kaniu QUMLICHHOM COJISTHOM KHCJOTH la Kaxkavie 100 ma
pactBopa. B 1 Ma pacreopa comepxurea 1 Mkr kobaavra.

Xoponpeacaeuusn 10 ma pacrBopa, conepxauero or 0 no 8
MKr Ko6aabra, Hefitpaausyior 10%-HbiM pacTBOpoM aMMHaKa A0 mepe-
X0/a CHHeHl OKpackM MHANKATOpHOf OyMmarH KOHro B CHPEHEBYIO H A0-
6apastor 2 Kanan 1 H. pacrBopa coasHofi kucnorh. Ecnm B npobe co-
nepxHuTcA Gosblile 1 Mr Kenaesa, TO HeHTPaNH3YIOT N0 MOSBJNEHHSA MY-
TH — THAPOOKHCH JKesle3a — 1ocje uero fRobasasior 2 kaman 1 H
coasnHolt kucaorhl. [TpuGasasior 1 ma 30%-moro Boauoro pacrsopa
YKCYCHOKHC/IOFO 1aTpHsl, HAarPCBAOT A0 KHMeHHs i KHOATAT 1—2 MHH.
JKceaeso BuimagaeT B ocajoK B BHAe OCHOBHOrO aierara, Ko0aabt
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ocTaercs B pactsope B BHae KoMnaekcHoro annoHa Co(CH;COO)é3-.
Ocapok Kene3a OTQHABLTPOBHBAIOT yepe3 OymaxKHblii ¢GHHABTP, NMPOMH-
THIA KHCAOTON M NMCTHAHPOBaHHOH Bopod. PUABTPAT HAH KOHUEHTpaT,
eciH JKeJje30 He OTAeNH]I0Ch, ynapuBalT Ao ob6bema 8—10 ma, npu-
6asastor 0,5 ma 0,1%-Horo pactBopa HHTPO30-R-conyu HarpeBaloT A0 Ku-
nenns, npubasnasior 0,5 MA KOHUEHTPHPOBAHHOA a30THOH KHCAOTHI
H kunataT | Mud. Oxnax<aeHHbl pacTBOp GHALTPYIOT uepe3 GyMaKHbIf
¢uabtp (6enas neHra) B npoGHpKY o6beMoM 20 Ma M ZOBOAAT KO METKH
AHCTH/ITHPOB2HHOI BOAbl, PacTBOp NMepeHOCAT B KIOBeTy IIHpHHOM 20 MM
H KONOpHMeTPHPYIOT. C XOMOCTHIM OMbITOM NMPOBOAAT BeChb aHAJH3, BKJIO-
uasi 030JieHHe.

Kann6poBounasa kpHuBasda Jasg nocTpoeHuss KannOGpoBOUHOM
KpHBOA NoMellaloT B Heckoabko koa6 0; 0,5; 1; 1,5; 2; 2,5; 3; 4; 5; 6;
7; 8 ma paGouero cTaHAapTHOro PacTBOPA, MOJYYAIOT CEPHIO CTaHAApPT-
HHIX PacTBOPOB ¢ comepxanueM oT 0 g0 8 MKr Ko6aabTa H nNpoOBOAAT
Bech aHasu3. M3 3HaueHHil onTHuecKMX NIOTHOCTE!l BHYHTAIOT 3HAuEHHe
NJIOTHOCTH, MOJMY4YeHHOH B XOJOCTOM ONblTe H pe3yibTaThl HAHOCAT Ha
rpaduk., Kanu6poBouHylo KpuByI0 CTPOSIT 1O O30JCHHBIM CTAHAAPTHHM
pacTBopam.

Pacuer Cosepianne KoGanbra (Mr/n) onpegensior no dopmyae

X = C . 1000 . 100/(ab),

rae C — KolueHTpaunsa KoGanbTa, onpejeneHnas mo KaauGposounofi Kpupoft, Mr;
a — o6beM cTounofl Boahl, B3ATON Ha o3ojeHHe, MJA; b — o6beM uNHKBOTHOR YacTH
03oaelHolt Npo6hl, BaATofi Ha onpeneseHune, Ma.

B 3aBHCHMOCTH OT KOHUEHTPalUHH Pe3YAbTATH OKPYIJIAOT A0 THCAY-
HbIX HJIH COTHIX AoJiefi MHARMrpaMMa.

Hukenv naxomutcss B BOje B pacTBOpHMON ¢opMe B Buie ABYXBa-
JIGHTHOTO KaTHOHAa HJH KOMIUIEKCHHX HOHOB, HanGosee uyacTo B BHAe
UHAHUIHOrO KOMMJEKca H B HepacTBOpHMoit dopme B BHAe UHaHHAA,
cyabduaa, kapGotlata HAM THAPOOKHCH HHKeJS.

Onpedesenue c OuMeTUNAUOKCUMOM

IMpuuuwun Mcrog oupeaciactns MaIBIX KONHYCCIB HHKCAR OCHO-
BaH Ha peaKuHH AHMETHJIJIHOKCHMA CO c1abollesIonlLM PacTBOPOM COMH
HHKeJs, NpeaABapHTeJbHO oGpaGoTanHoM okucauteseM. O6pasyercs co-
efHHEeHHe, OKpalleHHoe B BHHHO-KpacHHil Hin 6ypbifi user. Hureucus-
HOCTb OKPackH MOJNYYeHHOro PacTBOPa H3MEHRETCH CO BPEMEHEM, OAHAKO
MOXHO ROGHTBCA BOCNPOH3BOAMMOCTH Pe3Y/bTaTOB, €C/H cBeTOMNorJome-
HHe pacTBopoB onpejesnth uepe3 10 MHH Noc/je CMEWEHHA PeaKkTHBOB.

Mewaou ne BJAHAHKA Meap, K06anbT, JKeje30 MelwaoT onpe-
aesnenuio uukeasn. Jnsi otaenenna or kKejac3a HCNOAL3YCTCs CROCOGIOCTbL
AMMETHATNHOKCHMATa HHKEJs pacTBopaibca B XJopodopme. Ilpn 3kcr-
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PAKILAN JKeae3o ocTaercst B ¢1aGOLICAOUNOM PAcTBOPC B MPUCYTCTBHY
TapTPATOB WM UMTPATOB.

Mepap % ko6adbT yaaasioT H3 XJOPOGPOPMHOrO 3KCTPAKTa BCTPAXH:
BaHHeM C Pa3GaB/ieHHHBM PACTBOPOM aMMHaKa.

Hukeab serko peakcrparupyercs pa3GaB/eHHON COJAHOH KHCJIOTOIL.

Annapartypa. PoT03/NeKTPOKONOPHMETP, CBEeTOQHJILTP CHHHA
(A=613 MKM), KioBeTa wHPHHOIT 20 MM.

PeakTupu. Taprpar natpHa, 10%-HBi BoaHBI pacTBOp.

Bpowm, Haciluenit BOAHbIA pacTBOp.

LinMeruarauokcnm, 1% -Huifi pacTBOp B 3Tanoe.

PacTBop aMMHaka KoliLleHTPHPOBaIIHLII.

PactBop ammuaka, paszbabJeHHbit 1 : 50.

Xnopodopm.

Coutsnas Kucnora, (L5 1. Boauslft pactpop.

Cyabdat mukcasi, craiupaprislit pacteop 1. B mucruannposantoh
Bofe pacrBopsiior 0,4477 r cyabdara unkeas, B 1 ma coaepxurcs 0,1 mr
Hukeasn. Crangaprthuiil pactsop 11 MoxHo npurotoBuTs, pactsopus 0,01 r
yucroro Metaasnueckoro Hukenss B 100 ma 0,1 H, pactBopa coasHO# KH-
CIOTHI.

XomonpeneneHusa B peaurensuyro BOPOHKY MOMELIAIOT aJH-
KBOTHYIO YacTb 030MeHHOM NpoOH BoaM ¢ coxepxanueM 0,005—0,05 mr
HUKeas, H06aBasloT 5 Ma raprpara HaTpus. PactBop HeHTpaausyior
KOHUEHTPHPOBAHHLIM PACTBOPOM aMMHaKa, NPHGaBAMOT H3GLTOK, He-
cKOJIbKO Kamneab, a0 pH 7.5, BBOAAT 2 M/ pacTBOpa AHMCTHATIHOKCHMA,
BerpaxnBaiotr ¢ TpeMs nopudsaMH 1o 2—3 ma xaopodopMma  KaxKAi
pa3 no 0,5 mui. O6beauncHHbBIe KCTPAKTH B36aJTHBAOT ¢ 5 M pas-
6asneiHoro pactBopa (1 : 50), 3KCTPaKT CJAHBAIOT B APYTYIO A€/HTEIbHYIO
BOPOHKY, a NpPOMBIBHOl aMMHAuHBIH pacTBOp BCTPAXHBAIOT ¢ 1—2 Ma
xaopoopMa, KOTOpHil NMPHCOGAMHAIOT 3aTeéM K OCHOBHOMY 3KCTPaKTy.
[Nocae 3Toro HHKeNb MEpeBOAAT B HOHHYIO GOpPMY, 3HeprHYHO BCTPAXHBaES
%10poOpMHbLIft PacTBOp B TeveHHe 1 MHH ¢ ABYMs NOPLUHAMH Mo 5 Ma
0,5 n. pactBopa coasloit KHeaoTH, CONAHOKHCABIT pAacTBOp C/AHBAIOT
B MepHyl KoJGouxy o6bemoM 25 mu. Pacreop pas3babasior Boao# npH-
MepHo 10 20 ma K goGasasior 5—10 kaneab GpomHoit Boabl, 3aTeM NpH-
JMBAIOT KOHUEHTPHPOBAHHLII aMMHAaK A0 obecupeunBanua Opoma H eule
3 kanay ammuaka. Ecan neo6xoaumo, pactBop oxaaxpgaiot go 30°C
¥ nofasastor | Ma pacTBopa AnmeTnaranokcuma. O6bem pactBopa AG-
BOAAT A0 MeTKH M cnycrs 10 MHH onpemensioT ONTHYECKYI) MJIOTHOCTD
B KioBeTe wupuHofi 20 MM ¢ cHHuM cBetodHabTpom (A=445 mkm). M3
HaiigeHHOM BEeJHYHHBI BHIYHTAIOT 3HAuEHHWe ONTHYeCKOH MMAOTHOCTH, NMOJy-
YyeHHofl B XOMOCTOM onbiTe.

Kanu6poBounas kpuBasa [lna koMmneHcauHH BO3IMOXHBIX
noTepb HuKeds NPH O30/NCHUH W aHaau3e Npobbi ¢O CTaHAAPTHLIM pacTBO-
POM HHKeJsi npoBoASiT Bechb ananns. B koaGy Kueabpans oGbemom
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100—200 ma nomewaior 5 Ma craupaproro pactBopa I, cosepiKaiuero
0,5 mr Hukeas, npuauBaioT 100 MaA AHCTHANIHPOBAHHON BOLBI H TaKoe
e KOJIHYECTBO a30THOM M CepHOil KHCJAOT, KaK MPH 030JeHHH Hccaenye-
mofi Boabl. O3oienne MPOBOAAT, KaK onucaHo Ha ctp. 127. Touno Tak
e 030JAI0T XoaocTylo npoGy Ges Hukens. O3oJeHHHIi CTaHAAPTHHIL
pacTBop Hukessi, pasGaBJjeHHbIl Bofofi B MepHoifl koabe Ao 100 ma, co-
npepxur B 1 Ma 0,005 mr Hukeas.

Jas noctpoenns KaaHOPOBOYHOH XPHBOH NOMEHUIAIOT B feaHnTesbHble
soponku 0; 1; 2; 4; 6; 8; 10 ma cranpaprHoro pacrsopa ll, moayuaior
CepHIo CTaHAapTHHIX PacTBOPOB ¢ comepxkaduem 0; 0,005; 0,01; 0,02;
0,03; 0,040; 0,05 mr nnkeas u NpoBoAsT Becb aHaau3. M3  Beanunn
H3MepeHHbIX ONTHYECKUX IJIOTHOCTEil BLIYHTAIOT SKCTHHKLHIO, noJyueH-
HYIO B XOJOCTOM OfbITC, H pe3yJbTaThi HaHOCAT MNa rpagHK NPOTHB
COOTBETCTBYIOILHX KOHLEHTPaUHK hHKeJs.

Pacuyer. Copepxxanne HuKens (Mmr/a) ompeaesisior mo d¢opmyae

X = C . 1000 . 100/(ab),

riie C — KOHUeHTpaLHsI HHKeNs, OfpeReleHHas Mo KaauGpoBowHOA KpuBofi, Mr;
a — o6beM cTouHofl BOALI, B3RTOM Ha o30/eHHe, MA; b — 06BbeM aJHKBOTHON uYacTH
o30/1eHHON NpoGhbi, B3ATOH Ha onmpeAeneHHe, MJ.

MblubK MOXKeT nonacTb B rOPOACKYI0O KaHANH3aUHIO CO CTOYHBIMH
POAAMH MeTa/Jn006pabaTbiBalOIWKX NPefNpPHATHI, KOXKEeBEHHHX 3aBOJOB,
3aBOJOB OCHOBHO!l XHMHYeCKOH MpPOMBILINEHHOCTH H AP.

Onpedenenue ¢ Ouarusduruoxapbamunarom cepebpa

[Ipuuunn Merox ompefeseHHsi OCHOBAH Ha peaKuHH Baanmopeft:
CTBHsl MBILIbSIKOBHCTOTO BOAZOPOAA C AMITHAAHTHOKapGamuHaTOM cepel-
pa B pacTBOpPe OpPraHU4YecKoro ocHoBaHua [-3¢enpuua B xnopodopme
B pesyabTaTe peakuuu o6pasyercs KOMIUIEKC AHITHALHTHOKapGaMHHaTa
MBIlIbAKA KPACHOTO LBETa.

Memwapomue BaAussHHA. OnpelleneHHI0 MEW AT OpraHHyecKie
BellecTBa, CYPbMSHHCTHI BOAOPOA, CePOBOAOPOA H GOJbILHE KOJHYECTBA
TAXEANX MeTa/10B. Biusiine OPraHHYeCKHX BelUECTB YCTPAHAIOT MHHe-
paausauuei npoGbl BOAH a30THOM M cepHofl KHcaoTamu. Bansnne cypb-
MaHucTOro BoAopoAa (ao 80 mxr B npoGe) H CePOBOROPOAA YCTPaHAIOT
nponyckaHHeM ra3oB yepes TPyOKy ¢ 6yMaro, NMpONHTaHHOH MIENOYHBIN,
pactBopoM TMOMGHTA CBHHIA, KPOME TOTO, CEPOBOAOPOA, YAAJAT MPH
MHHEpaJIH3aLHH Npo6HI,

Annapartypa. IIpnbop Ans nonydyeH#s H NOIJIOWEHHA MbibA-
KoBHcTOro Bogopoaa (puc. 20).

doroaaekrpokosopumerpst PIK-M unu ®3K-H, kiosetw wmpunoi
2 cm, 3enenbiit cBeToduAbLTP (A=560 MKM).
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Peaktusu dpeapun (CioHisO) mokno noayuuts B daboparop-
HuX ycaoBusx u3 5—10%-Horo BOAHOro pacTBopa ruapoxJopHaa 3dea-
puHa npH nopwenaynBaun 10%-HbM BOJHHM pacTBOPOM eaKOro HaTpa
ao pH 10—11 u n3pneyennn cepHuM 3QHPOM. DKCTParHpyloT RO nony-
YEHHA OTPHLATENbHON peakuHH Ha IPEAPHH.

KauecrBennas npo6a Ha 3deApHH: HA YacoBoe CTEKAO MROMELLAOT
HeCKO/ILKO Kamesb 3KCTPaKTa, HCMapaioT 3gup, gobapasior 2—3 Kamiu
5%-Horo pactBopa cepHolt KHCAOTH # 1—2 kanan 3%-Horo BoaHoro
pacTBOpa KpEMHHii-BONbGPaMOBOfl KHCAOTH. B npucyTctBuu sdeapuua
ofipasyetcs TBOpOXKHCTas 6enasi MYTb.

Jlns ocywennst apupubix 3KCTPaKkToB A0GaBAAIOT OKosMo 1 r cyan-
¢data HaTpus, B3GanTHIBAOT H OCTABJAAIT cTOATb 30 MHH, 3aTeM mpo-
$HUALTPOBLIBAIOT uepe3 GyMmaxcuulit ¢uintp. OTroHsior 3dup, ociaercs
MaCJIsIHHCTasA XKHAKOCTL — 3deapun, s nosydenus ero B BHAC KpH-
CTa/JIOB TMPOBOAMTCA MEPEeKPHCTANIH3AUHA B HeGOJBIIOM KOJW'leCTBe
apupa npu Temneparype okodao 0° C.

HOustungutnokap6aMHHaT cepe6pa MOJAYyyaloT H3 RHITHALHTHOKapGa-
MHHaTa HaTpHs M HHTpaTa cepeGpa. 2,25 r AHSTHAAMTHOKapGaMHHaTa
HaTpHA (nepeKPHCTa/IN30BAHHOTO H3 alleTOHa) pactBopsalT B 100 Ma
AHCTH/VIHPOBAHHOH BOAB H MO YacTAM OCAaXAaloT PacTBOPOM HHTPaTa
cepe6pa, NPHroTOBJIEHHLIM pacTBopeHHeM 1,7 r HuTpaTa cepe6Gpa B 100 Ma
JMCTHJIHPOBAHHOM BoAbl, CBET/O-XeATHA 0CaAoK NPOMHBAIOT HA HHALT-
pe BoAOil H BHICYWIHBAIOT NpPH NMOHHMKEHHOM AABJCHHH B IKCHKaTope Hal
XJIOPHCTBIM KajbLtHEM HJIH CHJIHKareJeM.

HustuaautHokap6amunar cepe6pa B 3deapuuo-xnopogopmuHom pa-
CTBOpe MOJIYdaloT NOc/ieAoBaTeNbilbiM pactBopenHeM B 100 ma  xaopo-
¢opma 150 mr speapuHa H 250 Mr AMITHARMTHOKapGaMmuHaTta cepebpa.

Poaua kaaus, 15%-Hulfi BoAHBI pacTBOP.

CoasHas KHCIOTA, KOHUeHTPHpoBaHHas (naoTtHocTs 1,19 r/cm®).

Xnopun onosa, 40%-Hblit PacTBOpP B KOHUEHTPHPOBAHHOM consHOM
KHcJI0Te.

LinHk, Ge3a MHlUbAKA, FPaHY/AHPOBaHHbIIL.

TuapooKHch cBHHUA, B 85 MA AHCTHANHPOBAHHO BOAL PAcTBOPAIOT
15 r aumerata cBHHIa, Ao6apasior 12 ma 40%-Horo pacTBopa eAKoOro
Kann. O6pa3oBaBUINACA OCAAOK THAPOOKHCH CBHHUA OTQHJLTPOBLIBAIOT,
NPOMBIBAIOT BOAOM, CyWIaT B 3KCHKaTOPe Haj XJOPHCTHIM KaJbLiHeM, Xpa-
HAT B 3aKpbiTOM GloKce.

lllenoyHoit pacrBop naoMOHTa Kaaus. TIpHroTaBAMBAIOT HACHILEH-
HHit pacrBop rHAPOOKHcH cBHHUA B 50 ma 20%-HOro BoAHOro pacrsopa
€4KOro KaJaH.

Bymara nmom6utHas. [1ojocki ¢uAbTPOBaIbHOR GyMars MpOMHTH-
BalOT WENOYHHM PacTBOPOM MJIOMGHTa Kajusi, CyllaT B SKCHKaTope Hap
XJIOPHCTHM KajbitHeM H XPaHAT B 3aKpuTOfi GaHKC ¢ acKapHTOM.
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—b CTa!mapTHuﬁ pactoop Mulitkaxa. B puctuannpo-
BaHHOil Bope pactBopawT 0,417 r ABysaMelieHHOTO
MbILIBAKOBOKHC/AIOrO HaTpHsi H 0GbeM AOBOAAT A0
1 a1 B 1 ma cosepxutes 100 MKr MbliibaKka.

PaGounit pacTBop. 5 MaI OCHOBHOrO pacTBopa pas-
6apasior 20 500 MA AHCTHIHPOBAHHO# BOAOH, B
1 M2 pacTBopa coaepKHUTCH 1 MKF MblLbsSKa,

Xon onpepnenenns B koa6y mpuGopa |
— BMeCTHMOCTHIO 120—150 Ma noMewtaorT 26 Mo HeoG-
pa6GoTannoii NAH  KORUENTPHpPOBaNHONI  o30/eHNnoll
npo6bl BoAbl, YTOGH B Hefl cofepxkanocs ot 2,5 no
30 mxr Meibaka. Konby coeHHAIOT ¢ QHALTPALHOH-

D)

TENWVAY

Puc. 20. Tpue noit TpyOkoit 2, K KOTOpOil NPHCOCAHNAIOT BOASINYIO
5°Pmoﬁli’:m ;0' TpyOKy J, NpHNAAKHYI0 Y3KHM KOHIOM K NOrIOTH-
MBIUBAKOBH- TeaboMy cocyay 4. K npe6e npuansaloT nooucpes:-
it HO, NepeMelinpas MOCAC KaXAOr0 nNpuOGaBaeHNs,

10 Ma consaxoit KHeaoTH, 5 MJl pacTBOpa itoamcroro
Kaausg H 6—8 kaneab (0,4 Ma) pacrBopa xsaopuaa oJosa. JlaloT cmecH
nocrositp 15—20 MHH AN BOCCTAaHOBJIEHHR NATHBAJIEHTHOTO MbIWbLRAKA B
TpexsajentHui. B GuabTpaunoHHY0 TPYOKY NOMEIMAOT CyXHe NAWMi-
OnTHoie OYMaXKK#, a B MOrNOTHTeNMbHHIA cocya 10 Ma adeapuno-xaopo-
thopmiioro pacTeopa AusTHAAHTHOKapGamunarta cepebpa. K npobe pobas-
ARIOT 3 © UUHKA H HeMeZJIeHHO COeAMHRAIOT Bech npuGop. Bogopoa obpa-
3yercsi B Tedenine 60 Muy, B cayuac 3amendesitioro oGpasomauis po-
10poja NPHAYBAT elwle 5 Ma coasuoft kucaortul. Ilocae npexpautenus
BuAe/IeHA BOAOPOAA BLUIHBAIOT pAcTBOP AHITHIAAHTHOKapOamuuata
MbllIbAKA B KIOBETY H H3MepAIOT ero OnTHYeckyilo mjotHocts. C xodno-
¢TOit NPoGOi NPOBOAAT BeCb AHANH3,
Kanan6poBouyHaa kpHuBaga Jdan koMneHcaUuH NMOTEPhL MbILLA-
Ka IIpH 030MeHHH KaauGPOBOYHYIO KPHBYIO CTPOSIT MO 030JEHHOMY CTall-
AapTHomy pactBopy. IlpuroToBAslOT WKany CTaHAapTHHIX PacTBOPOB,
copepxainx 0; 2,5; 5; 10; 20; 30 MKr mplwbsKa, JOJHBAIOT 40 25 Mu
RHCTHJIHPOBAHHON BOAOH H NMPOBOAAT Becb aHaaus, M3 ontHueckux
NJIOTHOCTE! BBLIYHTAIOT ONTHYECKYI0 MJAOTHOCTb, MOJYUEHHYIO B X0JOCTOM
OMbiTe, H Pe3y/bTaThl HAHOCAT Ha rpadHK.
Pacuer. Coasepxanue mpilubaka (Mr/i) onpeaedslor no ¢opmyane

X = CV . 1000/(ab),

rae C — KO/MMuecTBO MBIlIbAKA, onpenchenvoro no kannGposouyHoft Kpusoft, Mr;
a — 06beM cTouHON XHAKOCTH, B3sTOH na ososexue, ma; b -— o6beM aAuKBOTHOA
9acTH o3oJciHof npo6u, B3sTofl AAR onpepenelns, Ma; V — o6beM MepHOfi KoaGnl
C 030N€HHLIM PACTBOPOM, MJ,

B 3aBHCHMOCTH OT KOHLEHTpPALHH OKPYTAAIOT Pe3yabTaThl AO THiCAY-
HBLIX HJH COTHIX AOJeH MHIJHrpamMMma.
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Taaga 5. YCJIOBHA NPHEMA NMPOMBIUIJIEHHbIX CTOKOB
B rOPOJICKYIO KAHAJIH3ALLHIO

(Metoanka paspaGorana O. T. Boaorniohi, M. H. Boaxosurnsonoil,
M. M. Maaocosoii, O. [I. Heanosoii, E. H. )XaGuuckoii)

Mpuuunn [Odas onpegesneHHs YCAOBHA mpHeMa NPOMBILACHHBIX
CTOKOB HJIH OTHEJbHBIX HHIPEAHEHTOB B FOPOACKYIO KaHa/NH3auuio Heol-
XO4HMO 3HaTh: RpefeabHO aonycTHMylo KouueHtpauuio (ITIAK) mnccne-
RYEMOro HHrpeaHeHTa B BOJe BOAOEMA; CTeneHb pa3baBjeHHs JaHHOro
NPOMBILIVIEHHOTO CTOKA NPH NMOCTYNJIEHHH B TOPOACKYIO KaHANH3aLHIO HAH
Ha OYHCTHYIO CTaHUMIO; CcTeneHb Pa3GaBeHHS OYHILEHHHX CTOYHLIX BOJ
BONOM BOJOEMa, COIJIaCOBAHHYIO B YCTAHOBJEHHOM MOPALKe C OpraHamH
No PeryJHpOBaHHIO HCMOJb30BaHHA W oxpaHe Boi MuuBoaxosza CCCP,
CaHUTAPHO-3MHACMHOIOTHYECKOR cAYXKGOH H pbi6oOXpaHbl; cTemeHb yaAa-
neHHA HJAH CTeNeHb pacMafia HCCAeAYeMOro HHTpPeAHeHTa B Tpouecce
OYHCTKH.

MOK pasauyHuHX BeiiecTs H3joXKeHH B «[IpaBHsax oxpanbl moBepx-
HOCTHHIX BOJ OT 3arpAsHeHHs CTOYHHMH BOAAMH», HEKOTOpble M3 HHX
nawTes B npuioxennd. CreneHb pa3GaBiieHHA OMNpPeReNRIOT pacyeTaMi
B COOTBETCTBHH C NPABHAAMH H C YYEeTOM MECTHHIX yCN0BHA. Meroauka
ofnpefesieHus CTENeHH YAafeHHS WM CTeNeHH pacnajia BellecTB H3J0-
MeHa HHXKe.

Xon onpenenennsa Creneib yaaneHHs HCCIEAYEMHX BellecTB
B TpOLlecCe OYHCTKH CTOYHLIX BOA ONMpeensiioT MaHoMeTpH4YecKHM mpnGo-
poM, onucaHHbLIM Ha ¢. 173.

Hasn ananuza GepyT CTOuHYIO BOAY H AaKTHBHBIf HA € OYHCTHOM
CTaHuHH. B cTouHyl0 Boay R06aBAAIOT HcC/leAyeMbiil HHrPeLHEHT HJH
MPOMBIJIEHHBIT CTOK HECKOJIBKHX 33 aHHBIX KOHUGHTPALHi, 3aTeM A0-
6aBJAAIOT aKTHBHBIl MA (M3 a9POTCHKA WAM PEreHepaTopa) H a3pHPYIOT
B npuGope. [o3a uaa u nepuoy aspauHH AOMKNHL  ApHOAHKATBLCS
K peajbHBIM YCIOBHAM 3KCAJyaTalMH Ha OYHCTHOM craHmuH. Yepes
4—6 y a’pauun B OuHILEHHON Bofe OMpefeasloT conep:KaHHe Hcciemye-
MOro BelltecTBAa H MO PA3HOCTH HAXOAAT CTeNeHb YAANeHHA ero B fpo-
uccce oyHcTKH., OpHOBpPEMeNNO HCCACAYIOT aKTHBHBIA HJA A0 M ROCAC
ONbITA AAA OnpejeseHHs] HOMYCTHMON KOHUEHTPAIHH TOKCHUHBIX BELLECTB,
NPH KOTOPOi OHM He OKa3HLBalOT BPeAHOTO AeHCTBHA Ha GHOLUEHO3 aKTHB-
HOro HJa.

Ciepyer OTMETHTb, YTO CTeNeHb yAajeHud HHTPeqHEHTOB B Mpolecce
OYHCTKH 3aBHCHT OT MHOTHX NPHYMH M B NepBYIO oyepenb OT J03H
aKTHBHOTO HJIa H HaYaJIbHOIl KOHUEHTPALHH MHIPEXHEHTA.

B Ttex cayuasx, Korsa npuXxoaMTcs peimwiaTb BONPOC O MPHCOEAHHE-
RHIl K FOPO/ICKOil KaHAAH3allHH MPOMLIWIENHOro CTOKa ¢ GoJbluHm pac-
X040M BOAB M COMEPHKAHHEM TOKCHUHBIX BeLieCTB, A/ifi OKOHYaTeNbHOro
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3aKJIIOYEHHA O €r0 BPEAHOM BJUAHHA H YCNOBHAX MNPHCOCAHHEHHA che-
AYeT TPOBECTH CEPHI0 OMHITOB HA MONEGJLHLIX COOpPYXEeHUAIX AR ofpe-
ReJIeHHA CTeNeHH pacmaja HcceayeMblX BellleCTB B NpoLEcce OYHCTKH.
B 310M cAyuae peKOMEHAYETCA YCTAHOBKA HeMpepHBHOrO ACACTBHSA,
cocrosilas H3 ABYX Mapa/ieibHo paGoTaloLIHX a3POTEHKOB-OTCTOHHHKOB,
ONHITHOFO ¥ KOHTPOJALHOrO BMecTHMOCThIO okodo 1000 & xaxawii. Aspo-
TEHKH-OTCTOAHUKH OGOPYAYIOT HEOGXOAHMLIMH H3MEPHTENbHBIMH YCTPOfi-
crBaMi. [IAa ofbITOB PEKOMEHAYETCH NPHMEHSATb TOPOACKYI CTOUHYIO
BOAY H aKTHBHHII WA A/ 3aTPAaBKH C OYHCTHOM cTaHuMH. B Tevenmue
10 aHell MA KOHTPONHMPYIOT B YCNOBHAX HENpPepLIBHOH MNOAAYH CTOUHOM
BOAH, Kotopad Oyaer nNpHMeHeHa B onbiTe. 3ateM B TeyeHHe ABYX-Tpex
HelleNb B ONLITHBIA a%pOTeHK N0GaBASIIOT HCCALiyYSMOC BCUIECTBO B KOH-
HeHTpaund 2—3 Mr/a Qas aganTalHi AKTHBHOro HJa H MPOBOMAT NoA-
Hbift CaHMTapHbIl XHMMHKO-6aKTepHOMOTHYECKHI aHa/n3 BOAH OMNBITHOMH
H KOHTPOJIbHOH Moze/n.

TTocsie aByx-TpexHeaenbHofi ajanTauHH MHKPOOPraHH3MOB aKTHB-
HOro Hna B OMHWITHON MOZEJH MOXHO HauHHATb SKCMEPHMEHT ¢ Hccaepye-
MOil KOHLeHTpalHeil NPOMBILULIEHHOTO cToKa. OnbITHA® H KOHTPOJbHasn
MojeaH pafoTaloT B HAEHTHYHBIX YCAOBHAX, B 3afaHHOM pexHMe, 3a
HCKJIOYEHHEM TOro, 4YTO B OMNHTHYI0O MOJeab A06aBJAIOT HCCACAYEMoe
TOKCHYHOE BelleCTBO.

JlBa paza B Heflenlo aHAJH3HPYIOT NOCTYNAOULYI0 H OYHIUEHHYIO
JKHAKOCTb MO YKa3aHHOH Bbille MeTOAHKe H OMpeAe]sioT HccAeayemoe
pewectBo. OAHH pa3 B HeAENIO MPOBOAAT KOJHYECTBEHHHH THAPOGHO-
JIOTHYCCKHIT aHa/Nu3 aKTHBHOro Mya. EXXegHeBHO HaMepsior Bce TeXHoO-
JIOTHYECKHC MapaMeTpbl YCTAHOBKH: Pacxofl BOAL, BO34yXa, KOHLEHTpa-
LHI0 AKTHBHOFO HMJa, colepXaHHe PacTBOPEHHOro KHc/aAopoga B Bofe,
NPHPOCT aKTHBHOro HAa. PesysnbTaTh cBoaAT B Tabuuuy, xapaKrepHayio-
L1yI0 OCHOBHblE H3MepsieMble apaMeTPH, a TaKxe AaHHble Ja6opaTOpPHLIX
aHaJH30B ONbITHOH M KOHTPoJbHOH Mopean. TokcHyeckoe aelicTBHe ole-
HHBAIOT B CPABHElHY C KOHTPOMEM IO CJAEAYIOIINM TNOKa3aTesiM:

CHHXKCINMI0 KAauccTBAa OYNLICHIION BOALI H COACPIKAHHIO HCCICLYEMOTO
KOMIOHEGNTA HPOMLILJIEHHOTO CTOKA B OMHULCHIION BOJIC;

H3MeHCIHIO KAYeCTBeNlloro H KOJHYeCTBelNoro cocTaBa HIANKATOP-
HbIX OPraHH3MOB aKTHBHOrO HJ12 H CHHXXEHHIO NPHPOCTA AKTHBHOTO MAA:

CTeneHH pacnana HCCAeAyeMbiX KOMIOHCHTOB MNPOMBIIIJIEHHOrO CTOKa
uo dopmyac, npepnoxennoii O. T. BoroTuHoi:

X = [QC, — (QC; + AC4/B) 100)/QC,,

rae X — KoNuvecTBO pacnapuerocs pemectsa, %; Q — npuToxk BOAM, mifeyT; Cp—
coaepKaHHe HCCJAEAyCMOro BellecTBa B nocTynamwolefi Bofe, r/m?¥; C:— coaepianue
HccaellyeMoro BeltecTsa B Buixoaawmef some, r/M%;, A ~-macca una B coopyxKe-
HHH, Kr; B — npomosXHTenbHocTh ofimella HAa, cyT; C; — kouleHTpallWa Hce
CAeLYyEMOro BCILeCTBa B Hae, F/KC.
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Ha ocHoBahuu noJsyyeHHBIX AAHHBIX AENAIOT 3aKJIOYeHHe o Aony-
CTHMbIX KOHUEHTPALHAX MCCNeAyeMbiX BELECTB Ha ad3pailHOHHHeE coopy-
JKeHHs, a C YYeTOM CTeNneHH pa3faBjieHHss — O AONYCTHMHX KOHLEHTpPa-
unAX HX K c6pocy B ropoAcKyio KaHaJH3aIHIo.

Bpeanoe neficTBHe HccaeqyeMbIX NMPOMBILIMIEHHHX CTOKOB Ha mpouec-
CHl METaHOBOro GpoXKeHHsi ocajKa ONMpeAensioT Ha MOAeNAX METaHTEHKOBR
¢ NOAHLIM aHa/nH30M npouecca Opoxenus. Jas onbitoB GepyT Ocallok
H3 TepBHYHBIX OTCTOMHHKOB TOPOACKOIl OYHCTHOM CTaHUHH (MOXKHO
B CMeCH C YMJIOTHEHHHIM aKTHBHBIM HnoM). Ocajok 3arpyXaioT H BHIpY-
KaloT eXeAHeBHO, OAHOBPEMEHHO C 3arpy3Koil BHOCAT Hccaeayemoe Be-
mecTBo. ExXXepHeBHO onpemesioT BAaXHOCTb H 30JIbHOCTb 3arpyaemMoro
H BBITPYKAEMOro OCA/JKOB, YUHTBHIBAIOT KOJHUeCTBO 0Opasyloluerocs
raza, NepHOAKUYECKH aHANU3HPYIOT HJIOBYIO XXHAKOCTbL Ha COLepKaHHe
JIETYUHX JKHMPHBIX KHCJOT M LIEJOYHOCTH, a TAaKXKe COAepIKaHHe HCCe-
AyeMbIX HHTPeHEHTOB B HJIOBOR JKHAKOCTH H BBHIFPYXaeMOM OCalKe.
[Tepuognueckn penatoT aHaans rasa (1—2 pasa sa Bce Bpema Habmo-
npenuit). OnbiT NPoAOKAIOT B TeyeHHe Mecalla. PesyabtraTel  onwiTos
B MeTaHTeHKax cBoAAT B Tabauuy.

Tokcnyeckoe AeHCTBHE OLEHHBAIOT B CPAaBHEHHH C KOHTPOJEM MO
C/AeAYIOWHM NOKa3aTeJaM: YMEHbIUCHHIO BbIAEJsIOUIerocs rasa; HiMeHe-
HHIO €ro COCTaBa; YBEJNHYEHHIO KOJHYECTBA JIETYUHX JKHPHHX KHCAOT
H CHHXXEHMIO ILEeJOYHOCTH HJIOBO JXKHAKOCTH, CHHXXEHHIO NpoleHTa pac-
najga opraHH4YecKoro BellecTBa.

KoHueHTpauHio BellectBa uenecoobpasio Bbpa)KaTb B MHJHIpPaM-
Max Ha 1 T cyxoro BellecTBa B MeTaHTCHKe (Harpyska Ha | r cyxoro
BeulecTBa). Ecau mpHHAThL, YTO BeleCTBO B METAHTEHKe He pacnajaercs,
TO MOXHO PAacCYHTaTb €ro KOJIHY4eCcTBO, npHxojsuieecs Ha 1 r cyxoro
BEILECTBA OCallka B MeTaHTeHKe, Mo $hopmyJae

C= th/[; A (100 — d)/100 -+ a (100 — d,)/100],

rae C — pacyeTnasi KoHUcHTpauus, Mr; b — cxeatiennas nosa seitectsa B 1 a pa-
6oyero o6hema MeTantelika, Mr; V — o6hem Metautenkon, Jg; ZA — o6uiee KoJau-
YCCTBO CYXOrO BCUIECTRA OCAJKa, YAaJcHltoro 3a npems [, d — cpeanas THrpo-
CKOMHYCChaA BAAXKHOCTb BHIFPYKAEMOro ocanka, %; a — KOAHYECTBO CYxoro Be-
ulecTBa, HaXOAAUIErOC B METAHTEHKe K KOHUY pacyeTHoro nepHoma, Mr; d) — TH-
TPOCKONHYECKaa BAaXHOCTb CyXoro Beiecrsa, %.

Pacnap ucneityemoro peutectBa (%) onpenensior no ¢opmyJe
P =100 — (Con -_ CH) IOOIC,

rie C op— KOHUEHTPAUHs HCNbITYeMOro BellecTsa, Mr, B MepecyeTe Ha | r CyXo-
ro BellleCTBa OCanKa, BbIrpyXXaeMoro M3 ONLITHbIX METAHTEHKOB; Cx —To0 e, oln-
peleseHHoe B Ocaake, BhIrPY)XaeMOM H3 KOMTPOJbHOTO MeTaHTeHKa, Mr; C — pac-
YeTHaAA KOHLEHTpaLHuf, Mr.

Ha ocHoBaHi# MOJAY4eHHBIX AAHHBIX ReJNAIOT 3aK/lOYeHwe O Aony-
CTHMBIX KOHUEHTPAUHAX HCCACAYCMBIX BEIICCTB AJfA MeTaHTeHKOB B 3a-
JaHHOM peXKHME.
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[TorpewnocTs MeTONA MW FPAHHUHN NPHMEHEHHS.
[MorpemnocTs MeTona onpenensercsi TOYHOCTbIO OMNPEAE]EHHS MaJblX
KOHUEHTPaUHA HCCACAYeMOro MHrpeHeHTa NPOMHIIAEHHOro cToKa, Me-
TOAHKY peKOMeHAYeTcA NPHMeHATb B JabOopaTOpHAX OYHCTHBIX CTaHLH,
a TakXe B CneltHaNH3HPOBAHHLIX J1a6GOpPAaTOPHAX MO KOHTpoJio 3a c6po-
COM TIPOMBIIJIEHHHIX CTOKOB B TOPOACKYIO KaHaMH3auulo.

PacueT AonycTHMBIX KOHLUEHTpPAUHil BpeAHbIX BEWECTB B TOPOA-
CKYyI0 KaHanusauuo. B ocHoBy pacuera aanoxkenst [MJIK Bemects B Bode
BogHOro obbekra.

[Tpu pasGaBieHHH cTOYHOH BOAL BOAOH BOJOEMa PAaCCYHTHIBAIOT A0-
NYCTHMYIO KOHLUEHTPAUHIO AaHHOFO BelleCcTB2 B OYHLIEHHOH Boae nepes
BLINTYCKOM B BOAOEM:

Cl = mC,

rae C, — nonycTHMas KOHUEHTPAUHA BeuleciBa B ovyHIteuHoft Boze, Mr/A;, m—
KpaTHoctb pasGapaedun; C — INAK aaunoro peuectsa, Mr/a,

an I OOYHCTKE OYHLUEeHHAHX CTOYHbLIX BOJ HA COOPYXeHHsA HNQOYHCT-
KH Z0/2KHa 6}’1181‘ nocrynarb CrouHas BoAa C Kouuempauneﬁ BellCCTBA:

Cs = C; - 100/(100 — 3y),

rae C; — nonycTHMas KOWUEHTPALUHA HA COOPYIKCHHH ROOMHCTKH, MKfa; 33 — 3d-
GeKTHBHOCTh COOPYXXEHHA AOOYHCTKH.

Ha coopyxennsx OnojOrHyeckofi OYMCTKM KOHUEHTPALHS AAHHOTO
BellleCTBa CHHXKaeTcAd Ha I,%, Ha COOpYXeHHAX MeXaHHYeCKOH OUYHCT-
ku — Ha 3% (npunoxenue 3). Torna Ha OYHCTHYIO CTAaHLHIO MOXeT
NOCTYNaTh BOAA € KOHLEHTpallHell paccMaTPHBaeMOro BelllecTBa:

Cy = C, - 100/(100 — (3, — 3,)],

rae C; — KOHUENTPALUHA BewecTsa, NOCTYNAIOUWer0o Ha OYHCTHYIO CTaHUMIO, Mr/n;
3,=—32 — 3¢ eKTHBHOCTL COOPYHEHHIT MeXalHyecKoli u GHONOTHYECKOR OUHCTKH, %.

ITpn pa3zbaBjieHHH NPOMBIW/IEHHHX CTOYHLIX BOJ B TOPOACKON KaHa-
JIH34llHH KOHUEHTPAlHs BellecTBa:

C¢ = flCa,

rae 7 — KpPaTHOCTb Pa3GaBjeHEA MPOMLIUIEHHBIX CTOYHLIX BOA B FOpPOACKoil KaHa-
JAH3aUHH.

NMipumep. B ropose Tosbko OAHO NpeanpuaThe Hedrenepepabatbibalouiefi npo-
MBIIIJIEHHOCTH M OCHOBHOM 3arpfA3HHTe/Nb NPOMBILUJIEHHBIX CTOUMBIX BoOA — hedTe-
npoayktst (HIT), umeoune TIAK-0,05 mr/a (ans prGoxo3afiCTBEHHOr0 BOJOEMA).
B mecte BLINYCKA HJAH B MecTe DOJIIOrO CMElUeHRS paaﬁasnetme oYHIgeniILIX CcToY-
HBIX BOA paBHo 5, ciaenosaTeastio, Kouuentpauus HI1 8 ouduweunuoft some nepep
BWOYCKOM HX B BofoeM C,;=5-0,05=0,25 Mr/a. B coopyXeHHsX NOOUHCTKH KOHILEH-
apauus 11T chukaercs na 50%, MO3TOMY 11a 3TH COOPYKCUHS MOMKET NOCTYNATL
cTowHas Boda ¢ corepxannem HIT €;=0,25.100/(100—50) =0,5 mr/a,
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Sddextupiocts coopykenull Guonornueckofi ouncTkn no 3aaepxkawuio HII
50%, mexanuueckoii ouncrke 35%. Ha coopyxeHns OYHCTHOH CTaHUMN MOXKeT AO-
cTYnaTh cTouHas Bopa ¢ coaepxanuem HIT C3=0,5-100/{100—(35450))=3,3 mr/a.

Crenenp pa3GaBieHHs NPOMBILJEHHBIX CTOYHBIX BOA B FOPOACKofi KaHanH3a-
uun papHa 5:C¢=5:3,3=16,5 Mr/a. Caenosatenbio, NPeANPHRATHE LONKHO NPHEATH
3TY BeJIHYHHY 32 HOPMATHBHYIO.

IpuBenenHblfi pacuer C/lefyeT CUMTaTb YCNOBHHIM, TaK Kak B HeM
He yuTeHH (OHOBOe 3arps3HeHHe BOAHOr0 o6beKTa M NPHCYTCTBHe APY-
FHX BewecTs KaKk B CTOYHHX BOAAX, TaK H B BOojAe BOAHOrO 00beKTa
C O/IHHAKOBHIMH JHMHTHDPYIOUIHMH MNoKa3arensmu BpeAHoctH, C yyeTom
3THX aKTOpoB AONYCTHMAas KOHUEHTPAUHA HCCJACAYEMOro BeUecTBa,
B 4acTHOCTH He(pTenpoAyKTOB, NO/MKHAa OHTH CHHIKeHA.

l'[os-romy B CHCTeEMe MOCKOBCKO{i KaHaJH3alunu MPHHATHI uopuamsm,
B OCHOBY KOTOPBIX NOJIOIKCHBI BeJHYHHB 3arpsasHAOLIMX BeulecTs, Aony-
CTHMbLIC K c6pocy B KaHaJH3auno, B COOTBETCTBHH ¢ TCXHHYECKHMH BO3-
MO2KHOCTSIMH COBPEeMCHHBIX JIOKAJIbHBIX OYHUCTIILIX YCTAHOBOK MNpPOMbILi-
AEHHOCTH (apHAOKeHHe 5).

MMpumevyanune. B 1976 r. MHHHCTEPCTBOM XHAHLIHO-KOMMYHANbHOTO XO-
aafictrea PCOCP no corsnacosarnio ¢ locroanncnekuueft Mumponxosa CCCP yr-
BepaeHa WHCTPYKUHSA 1O NPHEMY HPOMBILLIEHHHX CTOMHBIX BOA, B FOPOACKYIO Ka-

HaJH3aLHKIO, B KOTOPOfl HCMOJAL3OBaHbl MaTepHaabli, paspaGoraHunie HHO Ttpecra
Mocouncrson.

Tnrasa 6. AHAJIH3 OCAAKOB, HJIOBOH )XHAKOCTH
H AKTHBHOTO HJA

AHAJIH3 OTBPOCOB C PEWMMETOK

Cpeansa naoruocrs, OTGpocH, AOCTaBJEHHbE B J1a6OPaTOPHIO, Bl
KJaJblBalOT HA TOAHOC, TLIATE/NBHO MEepeMeMHBaIoT, MIOTHO YKJIaAbBaloT
BO B3BellEHHOE TPEXJAHTPOBOE BeApO H B3BewHBAlOT. [loayuenHyo maccy
oT6pOCOB AeqAT Ha 3 H MOAYYAIOT CPEAHION MJOTHOCTD.

Onpesenenne cocraba oT6pocoB M oTS0p npobu Ha BAaXHOCTH. OT-
6poct H3 Beapa pa3GupalOT WHNLAMH MO COCTaBy: TEKCTHAb, Oymara,
oBouty u np. Kaxayio ¢ppakuqio B3BelINBAIOT, OTOHPAIOT ACCATYIO 4ACTb
10 Macce M MOJY4aloT cpeaHioio npoGy Ha BAaxHocTb. Kaxayw ¢pak-
UHIO pa3o6paHHbLIX OTGPOCOB CYLIAT OTAeNbHO. PaccyHThiBAIOT MaccoBylo
AOJII0 KaxAOH (GYHKUHH B MPOLEHTax B CYXHX OT6pocax.

Baaxnocrs, OroGpanHyl0 Ha BAaXKHOCTb Mpo6y cywar B dapdopo-
BOMl yalllke B CyWMJIbLHOM liKady npu Temnepatype 105°C B Teuenue
2 4. BucyuieHnyio cpeaHenponoplHoHasbHylo npo6y oxJaxAaawT Ao
KOMHaTHOIl TeMuepaTypu H B3BewnBawT. [loTepu macchl nocie cyWKH,
BbipaXKeHHble B MpPOLEHTaX, COOTBETCTBYIOT BJIaXKHOCTH OTGPOCOB.

3oavrocty. [Ipo6y mocae onpeaed€llnss BAAXKHOCTH H3Meabyalor
H PacKJAAMBAOT 11a aucTe GyMarH paBHOMEPHBLIM CJI0EM, KBapTyioT
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# otéupator | r cpeaneii npo6e B npeasaphiedblio sasemenunit dap-
¢opoBblit THresb. THreab ¢ npo6oil B3BELIUBAIOT, 3aTeM CTaBAT Ha JJIEKT-
PHYECKYIO MAHTKY H OCTOPOXXHO O030JIAIOT, a 3aTeéM NMPOKAJHBAlOT B MY-
¢denbroit meunt. OxnaxCHHBIA TureJb ¢ 30M10it B3BelIHBAIOT, Maccy 304b
BHIPaXKaloT B MPOUEHTAX Ha CyXoe BelllecTBO.

Myasna. OTo6pannyio npoby 3a KaxAylo cMeHy ApobjaeHHX oT6po-
COB C pelueToK (myJbna) cMewHBAOT, | & cpeaHell mpoGel nyJbmnil
NpONyCcKaloT yepe3 KOMIJIEKT CHT ¢ AHaMeTpoM orBepcTHit (cMm): 7; 5;
3; 1 u 0,5. B 3apanee noacyluenHbie H B3BeiueHHble ¢apdopoBble yaliiki
nepelocst B3aBech ¢ Kadaoro cHta. Uamku ¢ oraeasiibiMu GpakuHaMn
MyJAbNL CyWlaT B CYIWHIbIOM WKady B teucide 2 4, Bulcywennvle yamkn
nocAe OXJAXKAEHWA B3BEWHBAT. PaCcCYATHIBAT B MPOUGHTAX CyXoe
BelEeCTBO Kax /10l (ppakLuH.

AHANN3 OCALAKA H3 NECKOJIOBOK

Cpeannn naorHocts. BapelwnBaloT nycrofi MepHbIil UHAHHADP 06beMOM
1 a1, noMeltaloT B 1ero OCaflOK, BCTPAXHBAm UMJHHAD 1la JAJOHH Kax-
ALt pas nocne AoGasaeHus HoBO# nopuuu oGbemom 100 Ma. Uunauunp,
HaMOJIHEHHbI A0 MeTKY, B3BeWHBAlOT. PasHocTb Macchl UHJAHHApA
€ 0CaZlkOM H IYCTOrO COCTaBJAeT CPedHIO0 MJOTHOCTb OCaiKa.

Baaxuocts u 30abHocTh. OtBewuBator 100 r cpenneir mpe6ul ocamka
B npesBapHTe/bHO B3BellleHHYI0 (apdopoByio AWKy H CYWAT B CYIUH/b-
HoM wkady. I[Torepn macch ocajlka — BJaXKHOCTb OCaAKa B MPOLEHTax.
HaBecky cyxoro ocaaka (mpeaBaputesbHO H3MeJNbueHHOTO) KBapTYIOT,
GepyT HaBecKy okoso | r Bo B3BelleHHblt (apdopoBblii THrelb, 0OCTO-
POXKHO 030JI1I0T Ha 3/MEKTPHYECKOH NJIHTKE H NPOKaJHBAiOT B MY(enbHOil
TeyH. Maccy 304bl BbIPAXKalOT B NMPOUEHTAX HAa CyXoe BEUIECTBO.

Conepxanne necka no ¢dpakunsM. Ilocne onpemeneHns cpeameit
NJNOTHOCTH OCajOK H3 UNWIHHApaA NepeHocAT B Ooabwyio ¢apdopoyio
YallKy, CMoJacKHBAIOT UHIHHADP HECKOJbKO pa3 BOAOH, uTOOB H36GeMxarb
NoTeph NMecKa, M CAHMBAIOT B YAIUKY NMPOMLIBHbie BOAH!, MECOK OTMBbIBAIOT
OT OpraHHYeCKHX 3arpﬁauenuﬁ UMTCHCHBHBIM B3MyuHBaHHEM, OTCTaHBaIOT
B TeYyeHHe TpeX MHHYT, C/HBAIOT BOAY, HE TepsAs MNeCKa, onepaumo no-
BTOPAIOT HECKOJIbKO pas.

H3 orMbiToro necka BhINapHBal'T BOAY B 4alllke Ha BOASHOM Oaie,
NeCOK BLICYLIHBAIOT B CyLIHbHOM wKady npu Temnepatype 105° C u B3Be-
wHBaoT. Cyxofi NECOK PacceHBAIOT HA CHTAaX ¢ OTBEPCTHAMH Pa3MEPOM
1; 0,5 u 0,25 mM. Boiuucasior Macey Kaxpaoi ¢pakuuu B8 npouenrax.
Zasa pacuera npoUEHTHOFO CORepKaHHA mecka B OCajKe MECKONOBOK
NOoAb3YIOTCA TPeMA BeJHYMHAMH: Maccofl Chiporo ocagka [0 OTMbiBa
necKa; BAAXKHOCTLIO 0CaAKa, B MPOUEHTAX; Maccoil OTMHITOrO mecka nocae
CYWKH.

ITo BaaKHOCTH H Macce CHIPOrO OCafiKa ONpeAe/slOT Maccy Cyxoro
Bewecrsa B Qcaake, B3ATOM AJA OTMbiBA, Mo macce OTMBITOrG H BLi-
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CYLIEHHOTO MeCKa H Macce CyXOro BelUecTBa B CHIPOM OCajKe onpege-
ASIOT CcOAepIKAHHE MecKa B OcajaKe B mpoleHTax. IIpn HanMunu B nmecke
NJAOX0 OTMBIBaEMHX 3KHPOMOAOOHHIX MW APYFrHX OPraHH4ecKHX BelllecTB
NecoK nepei pacceBOM NPOKaNHBAIOT,

Pacuer CoxepaHHe necka B ocaake H3 neckonoBok (%) pac-
CUHTBIBAIOT nO dopMmyae

X =a- 100 . 100/[q (100 — b)],

rae a — Macca necka cyxoro (HAH NMpoKaneHiloro), r; g — Macca ocaaka, BIATOro
na anaam3, r; b — BAAKHOCTL OcaAka, %.

Onpenenenne necka B ocagke, CymunocThb MeToxa Yacruun
Mecka B ocalKaX CTOYHBIX BOJ HaxXoAfiTca B CBOGOAHOM COCTOAHHH HAH
MOKPLITH MJIEHKON H3 OPraHH4YecKoro BelllecTBA CTO4MOM JKHAKOCTH, 4TO
Hau6osiee yacTo HabaoaaeTca AAA caMoi MeaKoH ¢pakuun necka. Takum
o6pasoM, NpH ONpefeseHHH KOJHYECTBA NMeCKa B OCAAKAX MOMKHb 6bTb
BbifeJsieHbl NMECYHHKH B cBOGOAHOM COCTOAIIMH H NMEeCUHHKH, TeCHO CBA3all-
Hble ¢ opraHHyecKofl yactblo ocaaka. [las 3Toro HeoG6XoAMMO 3HEPTHYHO
nepeMelinBath ocaioK. [laHHBII Meron onpeseseHHs necka B 0cCagKax
CTOUHHIX BOA 3aKJOYaeTcsi B TOM, YTO OCajOK pa36aBJdloT BOAOH H BCIO
Maccy MPHBOAAT BO BpallaTeNbHOe jBHXKeHHe, 6narofapsi KOTOPOMY ne-
COK OTAENfeTCA OT OCaAKa M BHIMafaeT Ha JHO YALIKH.

Xononpeneneuns B mensypky or6upaior 250—500 ma ocaa-
Ka, B 3aBHCHMOCTH OT MPEANOJaraeMoro coaepXaHHs necka, B HeCKOJbKO
npuemoB (5—6), Kaxawii pas xopowo B36aATHBAIT COACPKHMOe cocy-
Ra, B KOTOPOM laxoiaHTcst ocapok. I3 meusypkun 0cagok nepeHocar
B ¢dapdopoByio yallky BMecTHMOCTbI0 1 /1 H 106aBAAIOT BOAONPOBOA-
Hylo Boiy B o6beme, paBHOM o6beMy B3fITOTO OCaAKa, MPHUEM YacTbio
BOABI HECKOJALKO Pa3 OMNOJIACKHBAIOT MEH3YPKY, 4TOGHl CMBITh MECOK €O
AHA; COAEPKHMOC YalUKH NMEepeMcliuBaloT B TeyeHHe 3 MHH acpeBsHHON
JIOMATOYKOM, NOCAC MCro 'MAWKY OCTaBASIIOT B NOKoe 1a 3 Mui. 3ateMm
0CafloK mcpeHocAT Bo Bropyo dapdopoByd yamky Takoro e o6bema;
Ha AHe MCPBOM YAIIKH OCTAeTCs OCafOK YepHOTO LBeTa B BHAC HeGOMb-
UIOro XOJIMHKA, COCTOSHUHIT riaBiHLiM 006pa3oM H3 I1eCKa H HCKOTOPOro
KOJHUCCTBA OPraliMiICCKOro BCUICCTBa,

B nepByio ualinky BMCCTC ¢ OCaAKOM HajnBatoT HeGosblloe KoJHue-
CTBO BOAbl, OCafl0OK MNepeMelIHBAlOT H BepXHHH CAOH C Jierkoii B3BeChbio
MepeHocAT Bo BTOPYio uawky. ITecok H3 nepBo#t yaikH HEeGOMbLUIHM KOJIH-
UCCTBOM BOABl CMbIBAIOT BO B3BCHICHIIYIO ualIKy BmecTHMOcTbio 100 M.
Pasbasacnnutii ocajlok, nepeliecenibliy BO BTOPYIO yalllKy, BHOBb hepeme-
iwuBacrcs B ‘rcuchHue 3 MHH, 3aTeM OTCTAHBAOT 3 MHH, KHAKOCTL CJH-
BAlOT, a BTOPHYHO BHIAEJEHHBII MECOK MepeHOCAT B TY JKe HALIKY BMe-
¢THMOCTLIO 100 Mu; nssmck BoAb BLITAPHBAIOT Na BOARHOI Gaue, oca-
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ROK CyuwlaT B CYWIHAbHOM MKady 2 4, B3BEIUIHBAIOT HAa TEXHHYECKHX
Becax, MPOKaAHBAOT NonYaca B MydeibHON TMeun M BHOBL B3BEUIHBAIOT.
Koanuecrso necka (%) mepecyuThiBaiOT Ha CyXoe BewlecTBO ocaaKa Mo
tdbapmyane

X =a . 100 . 100/(Vc),
rae @ — Macta TMONYYEHHOTO NPOKAAeHHOro mecka, r; V — o6beM ocaaxa, BIATHI
INA aHanM3a, MJ; ¢ — cyXoe Belectso B 100 r ocanka, r.

Onpenenenne OCTATOUHHIX 3arpasnennii B 3arpysKe necHansix GuabT-
pOB AN JOOMHCTKH CTOYHBIX BOA. XoA onmpeneneHHa 50 r sarpys-
Ky $uAbTPa (MeCoK MAM yron), oroGpannofi u3 pasuuix ray0ui, nome-
AT B LIHPOKOTOPJAYIO KOHHYecKylo KoalGy BMmectHMocTtbio 100 ma
¢ npureproft npobko#. HJobasaaor 50 Ma aucruanuposannoli BoaHl, 3a-
KPHBAIOT NPOGKOA ¥ CHIbHO BCTPAXHBAIOT B TeueHue 3 MHH, 3aTeM BOAY
¢ 3arpA3neHHAMH CAMBAIOT B CTaKaH, a B KoJOY ¢ HaBeckofl mecka ao6as-
JIFI0T HOBYIO MOpPUHIO uHcToll BoAb. IlomoGHywo omepauuic NOBTOPAIOT
nsath pas. [locnenHas BHITAMKA KOMKHA ObiTh uuctoil. CoegHHeHHLC
BHTAXKH (QUABTPYIOT 4Yepe3 BBICYIMEHHBi OGyMmaXHbifi ¢HIALTP, cywar
3 4 npu temmeparype 120°C u B3BemIMBAIOT.

Pacucrt. Ocrarounoe 3arpssHedHe 3arpysku (mr/r) Onpeiennior
no dopmyane

X = (a — b)/d,
rae a — Macca ¢uALTPa C ocapKoM, MF; b — Macca ¢mabTpa Ge3 ocaaxa, Mr;
d — HaBecka 34arpy3ku, r.

Onpenenenne ocTaTounnix 3arpsanennii npoxanusaumem, Xog
onpepenenuda B turae s3sewnsaor 10 r necka M npoKanHBAOT
B MydenbHoii neun B Teuenne 3 u npu temneparype 700° C. OgHoBpe-
MeHHO B TOfl Ke npole OMpeneAsioT FHTPOCKONHYECKYIO BAAXKHOCTD.
Tocne 3 4 NpoKanAHBAHHA THreJb BBHIHHMAIOT, OXJaXAAI0T B KCHKaTope
H B3BeilIHBAIOT.

P acuyeT Ocratounste sarpsasutcuiss (Mr/r) BHUHCASIOT No hopMyac

X = alb,
FAe @ — Macca NPOKAJCHHOro OCTaTKa, MT; b — 36(30.'“01'“0 CyYXan HaBecKka, T.

NMpumeyanye MeTon nenpuMeHuM, ecan (UABLTP 3arpyXeH roplodHMH
MaTepuanamu (yroNbHas Kpoulka H T. A.).

HJIOBASR XHAKOCTL

JleTyyne KupHble KHcaoTbl H menouHocTe (no Bapaw) onpege-
AA0T Q6BEMHBIM MeTOLOM. MeTojt OCHOBaH Ha THTPOBaHHN HJOBOR MKHA-
koctd 0,1 H. pacTBOPOM coOJIAHOIN KHCAOTHI B MPHCYTCTBHH HHAHKATOpPOB
C pa3JHYHLIM MepexofoM OKPacKH npH pasHoMm 3Hauenusu pH. C meruno-
BLIM ODAIDKEBLIM (/1A yeuncling OKpackn A06aBaeH KpacHTeNh MeTH.e-
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HoBLIf CHHHMI), Y KOTOpOro OKpacKa H3Mcusercs b uutepBaje pH 31—
4,4, onpefilensioT ABYYIJICKHC/ble H YTJCKHC/BlE COJH, a TaKKe JeTyuue
JKHpHBE KHCAOTHl € MeTHJOBBIM KPacHHM, Yy KOTOpOTO OKpacKa H3Me-
Hsietcs B MHTepBaie 4,4—6,2, onpenensior JHillb ABYYrJEKHC/IHE H Yrae-
KHCJIbE COJH.

PeakTtusb. Consnas xucnora, 0,1 H, BOAHL pacTBOP.

Cmewmanbifi Huaukatop. Totoar oraeabo 0,1%-Hbift cnupToBHIA
pactsop MeTHAeHoBoro cHuero W 0,1%-Hblll BoAHBI pacTBOP METHAOBOTO
opamxkeporo. [Tepea ynotpe6aennem cmewnBaloT o6a HHAHKaTOpa B pas-
nnix obbemax.

Xon onpeacaernus. COpoennuli 0Calok H3 METalTEHKOB
GuabTpylOT yepes ckaapuatulit Gymaxuuil GuanLtp, B QuALTpaTe noay-
Yai0T HJIOBYIO XHAKOCTb.

B aBe KoHHuecKue Ko0JGbl BMecTHMOCTbIO no 100 ma orb6upaior no
10 M naosoii xuakoctH ¥ 10 Ma gHCTHASHpOBaHHOH BoAb. B oany
KOGy R06aBafAIOT mATh Kanmesb CMeUlaHHOro HHAMKaTopa # THTPYIOT
0,1 H. pacTBOPOM CONSIHOM KHCAOTH AC MOABJAECHHA (HHONETOBON OKPACKH.
B apyryio koa6y no6GaBasioT NMATb Kaneab METHIOBOro KpPacHoro W THT-
pytot 0,1 H. pacTBOpPOM COJSIHO/I KHCAOTHI A0 HeHcue3salollled sipKo-Kpac-
HOBAaTO-OpaHXKeBOA OKpackH. 3ateM Ko/nbGy c pacTBOPOM HarpeBailoT [o
KHNEHHST ANl YAaJeHHs YIJIeKHCAOTH M pacTBop AoTHTpoBHBaT 0,1 H.
PacTBOPOM COJNSIHOK  KHCIOTH A0  6/1eiHO-KPACHOBATO-OpaHKeBOi)
OKpacKH.

P acuert. Konnuecto ACTYYHX JKHPHLIX KHCAOT (MT-3KB/a) onpene-
asioT no dpopmyae

K= (a—b)0,1 . 1000/V,

eJI0YHOCT HIIOBOMH MHAKOCTH (Mr-3KB/a):

H=16.0,1.1000/V,

rae a — o6vem 0,1 n. pacTBopa consnofl KHCAOTH, H3pacxofoBanHofd Ha THTpoBa-
Hue HA0BOA KHAKOCTH CO CMeLaHHLIM HHAHKaTopoMm, MA; b — o6vem 0,1 H. co-
AHOA KHCAOTHI, H3PaCXOAOBAHHOR Ha THTPOBaHMe C METHAOBBIM KDaCHBIM, MJI;
V — o6beM #a0BOR XKUAKOCTH, MA.

Omubka merona 1%.

Asor ammounitnnix coneii (no Kpanusuny). Ilpnuuun. Onpene-
JeHHe aMMOHHAIHOrO a30Ta OCHOBAHO Ha 00pa3oBaHHM reKcaMeTH/NEHTeT-
paMyHa 1pH B3aHMOAEACTBHH coneil amMMoHHsA ¢ ¢opmanutoMm, [Ipy aTom
BbIAEJAETCA MHHEpaJbHas KHCJIOTA B KOJIHUECTBE, SKBHBAJICHTHOM HAXo-
AsittiMess B npoGe aMMoHMitHHIM coasaM. KHcaory THTpYyIOT pacTBOpoM
eakoro Hatpa, | mMa Kotoporo coorsercTsyer | Mr asora aMMOHHAHBX
coaeii. TIpy noaroroBke npoGH AAA OCaXAEHHA YFAeKHCALIX conedlt n0-
6aBAfIIOT XJOPHCTHIH GapHii.

Peaxtusu. Xaopuctii Gapuii, 10%-1elii Boaublii pacrsop.
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Eakunit Hatp, nacbillenusili BoaHbl pactBop. B uawke pacrsopaior
770 r NaOH, nepeHocAT B JAMTPOBbIii LHJIHHAP, PacTBOp LOBOAAT /10
| 21, uHNHHAP 3aKPHIBAIOT NMPoGKOH H yepes HECKOJbKO AHel Mpo3payHyio
KHAKOCTb, MPAKTHYECKK JIHIEHHYIO KapGoHAaToB, OCTOPOXHO CJ/IHBAIOT
¢ OocajKa.

Enkuit Hatp, 0,0714 H. BoaHuifi pactBop. CBexxenpokHNAYEHHOI
H OXJIaXXAEeHHOH AHCTHJNHPOBaHHON BOROH pasbamasior 4,5 Ma Hach-
ILeHHOro pacrtBopa eakoro Hatpa Ao 1 a. Tutp pacrBopa ycraHapJH-
Baiot fio 0,0714 u. pacrsopy siHtapiioit kKncaoril, 1 Ma 0,0714 n. pactBopa
NaOH coovserctByer | mMr asora.

SAurapHas Kueaora, 0,0714 u. pactBop. B aucrHasupoBaHHOH Bode
pacteopsior 0,8432 r surtapHoit kucnotet CiHe¢O4 u pasbaBasior B Mep-
Hofl kKonbGe BMectHMocTLIo 200 M1 10 METKH.

Eakuit Hatp, 0,2 H. BoaHblil pactBop. 12—13 Ma HachilileHHOro pact-
BOpa eAKoro HaTpa QOBOAAT AHCTH/IHPOBaHHO{ Bopoit a0 1 J.

Coansnas kHeaota, 0,1 H. pacrsop.

Penoadranent, 1%-Hblit cnupToBOii pacTsop.

dopmaand. 5 Ma ¢dopmanuqa, MMEWOWErocs B MPOLAXKe, THTPYIOT
0,0714 H. pacTBOPOM €IKOro HaTpa B NpPHCYTCTBHH deHnoadTanenna.
Habuitok kuenotn (cBbime 0,2—0,3 ma 0,0714 u. pactBopa NaOH wna
5 Ma dopmanuna) Heiirpaausyior 40%-Heim pacreopom NaOH. Buinas-
WHA 0CafoK OTPUALTPOBHIBAIOT uepe3 CKAagyaThii GUABTP H BHOBb Npo-
BepsaioT peakumio dopmanuna. PactBop XpanaT B CKAAHKe, 3aKpHTOH
pe3HHOBOIl MpoGKoiL.

Xop onpepencHua B mepuyio konby o6vemom 200 Ma, Hano-
JIOBHHY 3arOJHEHHYIO HMCTHAIHPOBaHHON Bonof, BHocat 10 Ma HaoBoi
XKHuaKkoctn, 7—10 kaneab ¢eHoadranenna, 10 ma 10%-Horo BogHoOroO
pacTBOpa XJIOPHCTOTO GapHsd, OCTOPOXKHO NEPEeMELINBAIOT BpPaliaTe/IbHbIM
ABHXKeHHeM, YTOGH OCaJHTb yrJexucibie conH, AoGapasior 10 ma 0,2 H.
PacTBopa e4KOro HaTpa, KOJAHBAIOT A0 METKH AHCTHINHMPOBaHHO{ BoAOil,
3aKpHIBAIOT NPOGKOil, XOpoLl0 MepeMewHBalOT U AA0T BhinaBlleMy ocajl-
Ky ocecTb.

Ha canenyiounit neHb XXHAKOCTb OTGHALTPOBLIBAIOT, NpHYEM nepBbie
nopuus ¢uabTpaTa orGpachiBalor, oTéHpaiorT nHnetko#t 100 Ma KHAKO-
C¢TH B KOHHYECKYI0 KoaGy BmcctuMocteio 250 ma, ueittpanusyior 0,1 n.
PacTBOPOM CONRMOI KucaoTH A0 ofecupeunsanns, nobasasior |—2 xanau
tdenondranenna u Hemuoro 0,0714 n. pactsopa eaxoro nartpa ao ciaabo-
po3oBoro okpawusanus. Ilocne storo mpubasasior 5 ma  ¢opmannHa
u tatpyior 0,0714 H. pacTBOpoM eaKoro HaTpa A0 NOsBJEHHs cnabo-po-
30BOrO OKpalwuBaHHsi (TaKoro e Kak M B NOAroTOBJeHHOH npoGe). 3a-
TeM B OTTHTPOBaHHyl0 npoGy aoGabssiorT enie 5 Ma dopmannHa H ocro-
poxHo THTpyior 0,0714 H. pacTBopoM eZKOro Hatpa A0 ¢J1a6o-po30BOro
okpawuBanns. [Ipn comepaHuu aMMoHHiiHOro asora Menbuie 20 mr/a
METOA HempHMeHHM.
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Pacuer. Konnuecrso ammonuiinoro asora (Mr/a) onpeaensior tiv
dopmye
X = (a— b) K . 200 . 1000/(V . 100),
rae a — o6bvem 0,0714 H. pacTBOpa WIeNOYH, H3PaCXONOBAaHHOTO Ha THTpPOoBaHHe
npo6ul uaosol boabl, Ma; b — oGpem 0,0714 H, pacTBOpa 1eJOUH, H3PACXONOBAH-

Horo Ha 5 ma (popmanuna, ma;, K — nonpapounsit ko3pPpHUNEHT K THTPY pacTBo-
pa uenoun; V — o6reM HAOBOR XHAKOCTH, MJA.

AKTHBHBLIH HA H OCANOK

Baaxuocts. B ¢dapdopoByio yawiky aasi BbiMapHBaHHA, npeasapH-
TeAbHO B3BelIeHHYI0 € TouHOCTbIO A0 0,01 r, HaJNHBAIOT B HCCKOABKO
npieMoB (xopowo nepeMmeiinsas) okoao 100 ma ocaaka. Yawky c ocaa-
KOM B3BELIHBAIOT HAa TEXHHYECKMX Becax. 3ateM BLINapHBAlOT Ha BOAA-
Hoit 6ane, cywiaT B cyliuabHoM wKady 30 mun npu Temneparype 105°C,
OXJaX Aal0T A0 KOMHATHOI TeMnepaTyphl H B3BEWIHBAIOT.

PacueT Baaxnocts ocaaka (%) Buuncasior mo ¢opmyae

X = (b — d) 100/q,

rae g — Hapecka ocajka, r; b -~ macca vallkn ¢ ocapkom, r; d — macca vamxn
¢ CYXHWM OCalKOM, T.

YckopeHHOoe onpenencHHue BaaxHOCTH Merog cocronr
B BBICYWHBAHHH HeGOJIbLIOH HABECKH OCaAKa MeXAY ABYMA MOIUIHBIMH
JaMIaMH.

[Be sjekTpHueckHe JaMmnbl (MOLWHOCTBIO Kaxaas no 200 Bt) ¢ or-
paxartensiMH nu3 GeJsoil XKecTH, H3TOTOBJEHHBLIMH B BHIe KOHYCa, 3aKpen-
JASIOT Ha LUTaTHBe B BePTHKaJbHOH MJOCKOCTH. Mexay aamMnaMu nome-
waloT acbecroByio cetky 200X200 mm. Paccrosinne MeXay JaMnaMmn
OnpenesioT ONbLITHHIM NYTeM TaK, YToObl BpeMs HarpeBa COOTBETCTBOBA-
JI0 ONTHMaNbHON TeMnepaType ac6eCcTOBOM CeTKH:

Bpems, ¢ Temnepartypa, °C Bpems, ¢ Temnepatypa, °C
s 20 180 118
30 37 210 128
60 53 240 139
90 71 270 145
120 87 300 160
150 105

ITepea HayanoM paboTbl npubop mporpeBaloT B TeueHue 5 muH, Ha-
BecKy ocagka B 10 r pacnpeaensiior pOBHHM caoeM Mo AHY (OHO AOMKHO
6biTb MJOCKMM) ajiOMHHHeBON uawkH AHametrpoM 90—100 u Bhicoroi
10—12 mM. Yawky ¢ HaBecKofi CTaBAT Ha acGeCTOBYIO CETKY MeXnay
JamMnamMu M BbicyminBaioT B Teuenve 20—30 muu. [locne 3toro yvawmky
CHHMAIOT C CeTKH M MOKPHIBAIOT 4acoBbim cTeksoM. [lpu KoHaeHcauuu
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BJATH lta cTekne Hasecky cymat ewe 1—2 muH. llo oKoHuamHy cywWwKH
npo6y OXAaxAa0T MOL cTeKJoM 1,5—2 MHH H B3BelWIKHBaIOT.
Pacuer Baaxnocro ocagka (%) onpepensior no dopmyae

X =(a—b)10,

rie @ — Macca 4YAallKH C CHPLIM OCaAKOM, r; b — Macca YallKM ¢ BhICYWIEHRLIM
oCaAKoM, I.

Furpockonnueckas BaaxkHocTb, B crekAsHHH{t GIOKC ¢ KPHILIKOH,
NpeABapHTENbHO BHICYILEHHBII B TeyeHwe 2 4 B CywHAbHOM WKady npu
tTeMnepatype 105°C u oxamk/ielHbil B 3KCHKaTOpe, B3BEWIHBAalOT | T
cpeaticit npo6ul BO3AYIIHO-CYXOF0 0cafka B Tounocthio ao 0,0001 r. Ha-
BCCKY CyuiaT B Teucliie 5 ' B CYNHALIIOM WIKady INPH TCMACpartype
105° C, nomewasn G6lOKC ¢ HaBecKOH Ha OOHOM BBICOTE C KOHLOM TepMo-
merpa. 1o oKOHYaHMM cyWIKH GIOKC 3aKpLIBAIOT KPHILIKOM, 0XJaXAaloT
B 3KCHKaTOpe d B3LEUIHBAIOT.

PacuyeT Turpockonnueckyio BaaxHOCTb (%) onpeaensioTr mno
dopmyne

p = (a — b)100/g,

TAe ¢ — HaBeCcKa OCalKa, T; @ — Macca Giokca € OCaAKOM Jl0 CYWKH, r; & — Mmacca
GI0Kea ¢ OCONLKOM NOCAe CYUIKH, T,

3oabocts. B dapdoposuiit THresb, npeaBapHTENbHO NPOKAACHHDI
npu TeMneparype 600° C B mydenbHol neyH H B3BelleHHbI NOCAE OXAAN-
JeHHA B SKCHKATOpe, cTBeMBaOT | r cpenleit npobui BO3AYIIHO-CYXOTO
ocafika ¢ ToyHocthlo n0 0,0001 r.

Turenb ¢ HaBecKOH NMPHKPLIBAIOT KPLIMIKOA H CTaBAT Ha 3JeKTpHue-
CKYI0 MJHTKY ¢ ac6ecToBoil ceTKOi AJAi 030JIeHHS1 OCaZlka B BHTAXKHOM
wKady. O3oneHne BEAYT OCTOPOIKHO, YTOGH OCAL0K YACTHYHO HE yJeTen
¢ rasamm, o0pasyioutHMHuca TpH cropaHHn mpo6ul. [To okoHuaHuu o30ne-
HHS THreJb MPOKAJNHBAIOT N0 MOCTOSIHHOM Macchl B MYdesbHoll meun npu
600° C, oxnaxkpaloT B 3KCHKaTtope M B3pewnpaioT. OAHOBpPEMEHHO ompe-
ReNI0T THIPOCKOMHYECKYIO BAAXKHOCTD.

30abHOCTD OCa[Ka BHIPAXKAOT B NPOUEHTAX MO OTHOLIEHHIO K abco-
JIOTHO CYXOMY BellleCTBY.

Pacuyert 3oapHocth ocagka (%) BHuncasiorT mo dopmyae

X = (b—c) 100 . 100/ [g (100 — p)],

TAE p ~ PHFPOCKOMHYECKAs BAAMHOCTL ocadka, %, & — macca Turas ¢ Haseckoft
nocae npokanuWpaHHsa, r; ¢ — Macca THraA, r, § — HaBeCKa ocajnka, r.

BewecTBa, sKcTparupyembie aHpoM u cMmecbio cnHpta ¢ GeH3onom,
IMpuHuun Onpeaenenne 0OCHOBAHO Ha H3BJICYEHHH H3 OCaflKa M aKTHB-
HOTO Hja XKuponoaoOHLIX BeillecTB HcyepHHBalOuleRk 3KCTpakuves opra-
HHYECKHMH pacTBOPHTENAMH.

Annapatypa. Annapar Cokcaera.
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Peaktusb. DBesponubit arunoswit a¢gup. Ina ero nonyvennn
3dup cywart yiCTOil HeraweHoll H3BECTBIO HJH MPOKaNeHHbIM XJOPHCTHIM
KanbuveM. CkJSHKY ¢ 3bHpOM 3aKpHIBAIOT XJOPKanbllHeBoil TPYOKOil.
Yepes cyrku s3dup npoduabTpoBHBAOT H 100aBASIOT HOBYIO NOPLHIO
M3BECTH HJH XJIOpHCTOTO Kasbuus. Onepaumio nostopsior 2—3 pasa.
OGe3BoKeHHBI 3QHP COXPaHAIOT B CKAAHKe, 3aKpHTOft mpobKoii ¢ xnop-
Ka/bluHesoin TpyOKoil.

CMecb cnupra ¢ GeH3onoM. ITHJAOBHII COHPT U OGCH30J CMELIHBAIOT
s cootHouleHuH | : 1 no o6bemy.

Xon onpepeacuusn. B crekasHHOM Oiokce B3BCIIMBAOT 2 T
cpeaneil npobul ocanka. Hasecky BHCLINAIOT Na GUALTD HIAH KYCOueK
¢unbTpoBasbholi 6ymarn pasmepom 80<X80 MM H 6iOKC BHOBb B3BeilM-
BatoT. ByMary ¢ HaBecKoil 3aBepTHIBAlOT NaKeTHKOM, MepeBs3bBalOT 06e3-
JKHPEHHOl HHTKOH, KnaayT B GyMa)KHblit NaTpoH, NPHKPLIBAIOT KYCOYKOM
PHrPOCKOMHYeCKOH 06e3)KHpeHHOM BaThl M NOMEINAIOT B 3KCTPAKTOp anma-
para Cokcaera. Kon6y anmapara BasewuBalor. Haausaor 100 ma Ges-
BOJHOFO CepHOTo 3(Hpa HEMOCPeACTESEHHO B SKCTPAKTOP, HPHCOCAHHSIOT
K 06pPaTHOMY XOJNOAH/AbHHKY H OCTaBASIOT cTOATH Ha 16—20 u. Ha apy-
rofi AeHb COACPKHMOE 3KCTPAKTOPA NMEepeHOCAT B KoAGY, OTTOHAIOT 3dup
1 BHOBb ocTtapssoT Ha 8—I10 u. Onepaunio MOBTOPSAIOT HECKONbKO pa3
(4—5).

TTo okoHyaHHK 3KCTPAaKUHKH KoAGY ¢ 3PHPHOM BHITANKKOM CHHMAIOT,
K 3KCTPAKTOPY MPHCOCAHHAIOT BTOPYIO, NpeABapHTENLHO B3BELICHIYIO
kon6y ¢ 100 Ma cMecH cnupta ¢ GeH30J0M. IKCTParHpyloT B TeueHHe
16—20 u Heckoibko pa3. las mpoBepkH NQAHOTH H3BJCUEHUS KHPOMO-
NO6HBIX DellecTB 1a UYHCTYIO (HILTPOBaMbHYI0O GyMary HaHOCAT Kamiio
3KCTPaKTa, B3AITOrO Hald NaTPOHOM, MOCJE ero HcmapeHHs Ha GyMmare He
ZOJIKHO OCTaBATbCH MACHASIHOTO MATHA.

o okonyaHHn 3KCTpParHpoBalls H3 06eHX KOG OTTOHAIOT PACTBO-
purenn. Koabu ¢ ocagkamu cymiat B TeueHne 2 4 B CymIHALHOM WiKady
npu temncpatype 105°C (KenaTeanlio B TOKC YFRACKHCAOTO rasa).
OXJAAXKAIOT B IKCHKATOPC H B3BEHIHBAIOT.

Pacuer. JXnponopoGHule BeulecTBa, ssieuchubie 3dupom (B mpo-
leHTaXx Ha aGCcoMOTHO cyxoe BelllecTBO), ompenesisiior no dopmyie

X =M. 100 . 100/q (100 — p).

JKuponoao6unic BeuecTBa, H3BJeUCHHbBIE CMCCbIO cNHPTa ¢ GeH30a0M
(B npoueHTax Ha aGCOJIOTHO CYXOC BEIICCTBO), BLIUHCAAIOT O CAEAYIQ-
njeit popmyse
Y = H-100 . 100/g (100 — p),

rae g — HapeCcKa OCafKa, T: P — FMIPOCKOAHYECKAs BAAXKHOCTb ocamka, %; M —
Macca BCULeCTB, H3IBACUCHHMX 3dHpoM, r; H — macca BewlecTs, H3BAEYEINNbIX
eMecLio conpTa ¢ Gensoaom, .
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Puc. 21. Tpy6-
Ka Aaana lMpu Heo6X0AHMOCTH  pe3yJabrat

NepecyuThHiBAIOT Ha a6CoJMIOTHO CyXxoe
6e330/ibHOE BEUEeCTBO.

Yraesoan. [Tpunuumn B ocanke
H aKTHBHOM HJ€ YIJIeBOAb NpeicTaB-
JieHbl nosucaxapuaaMy. Merozn ocHoBaH
Ha pasfieJleHHH MOJHCaxapHIoB MO CTe-
NeHH HX THAPOJAH3Aa KHCJAOTAMH H onpe-
HeNeHHH peAyuHpyeMOro caxapa mo
Beptpany.

Annapartypa. Crernaunbii
¢uabtp Ne 1 wau Ne 2 uan turean Iy-
uya ¢ oiyuitennbiM acGectoM. TpyGka
Anauna (puc. 21). CkasHka Bynsena.
Hacoc KomoBckoro uas BoZoCTpYMHbIi
Hacoc.

Peaktnsn. ConsHag KHCAOTA,
2% -HBLi1 BOAHBII PacTBOP.

Cepuas kucnota, 80% -Mbiii BoAHbIH
pactBop.

Srtunoswilt caupt, 95%.

CepHuiit 3¢up.

CBHHUOBHII T/1€T B NOPOLUKE.

Ykeycrokuenstit cauuet, 40%-Hblit BOLMBI pacTBOP.

CepHokHeanit Hatphit, 10% -Hblfi BogHbIA pacTBOp.

Yraekucalt Hatphil.

AcGecr ans turaei I'yua.

Xon onpenencHus. B creknsnubii 610KC ¢ TOYHOCTBIO [0
0,0001 r orsewnBaior 1 r cpepHell mpo6ul 0CaAKOB HJAH AKTHBHOTO MJa.
Hapecky mepeHocsit B KoHHuUeCKYI0 K0aGy M 3anuBator 100 ma 2%-Horo
pacrBopa coAHoNi KHCAOTHI.

K koa6e npHCOCAMHSMIOT OGPATHLIl XOJAOAMALIHK, NOrpy}KawoTr ee
B KHNALLYl0 BoAsHylo GaHio M HarpeBalor 3 u. ITo okoHuanHH Harpepa-
HHA AAIOT FHAPONH3ATY HEMHOro OTCTOATLCA U B ropsueM COCTOAHHH
¢naauTpytor uepes Turesanb Fyuu ¢ acbectom.

Ac6eer nepen ynorpebaciiiem o6pabaibipaloT KOHUCHTPHPOBAHIOf
COJIAIHON KHC/AOTOl, NMPOMBIBAIOT IHCTHIHPOBAHHOR BOJOH H BBICYUIH-
BaioT. CHayana OTGHABTPOBHBAIOT KHIAKOCTb, 3aT€M B THreJb NEPeHOCAT
¢ ropAveil BOAOfi 0calOK, KOTOPbLIi MPOMBIBAIOT HECKOJbKO pas ropsaueit
BONO#, W, oTcoefnnnB xoaby Dyhaena ¢ ¢dusbTpaToM H npHCOSANHHB
JApYryio, no 2 pa3a HamoJHAIOT THreJb cHayaja CAHPTOM, NOTOM QHPOM.
®uabTpaT H NpoMbiBHLIE BOAbI BblAHBalOT B ¢apdopoByio waulky nas
BHNapnpanud, no6asasnior npumepro 0,1 r raera, n Ha Kunaueil BoasAHOI
Oalc BLINAPHBAIOT XKHAKOCTL Ao oGLema 40—50 Ma. 3ateM KHAKOCTH
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MepeHOCAT ¢ ropsvefl Bojlofi B MepHyio koa6y oGbemom 100 Ma u npH-
GaBasior o kKanaaM 40%-Heft BOAHBIA PacTBOP YKCYCHOKHCJIOTO CBHHIA
10 MPeKpallleHHs BbinaleHHs ocajka. Pacteop B KonGe A0BOAAT A0 MeT-
Ku i ¢uabtpylor. U3 ¢uabTpara or6upator 40 Ma B MepHyo Koaly BMe-
CTHMOCTBIO 50 MJA H Aas YAaJjcHus H36bITKa CBHHUA npHGaBJAIOT NO
kanaam 10%-HLit BOAHBIY PAcTBOP CCPHOKIICJIOTO HaTpHA A0 NpeKpalle-
HHA BhINafeHHs ocaaka. PactBop B Konbe LOBOAAT A0 METKH, PHABTPYIOT
yepe3 OyMaxuwiit Guabtp, orbupaior 20 M dHABTPATA B KOHHYECKYIO
K06y u onpexeastoT caxap mo Beprpauy.

Haiinennoe no Ta6aune Beprpana (ta6a. 5) KoJHYeCTBO peAyHHPYIO-
mero caxapa YMHOXKalOT Ha BCJAHYHHY, OOGpPaTHYi0 pa3BeicHHIO

Ta6anuma 5 OnpereseHHe BoccranaBaAMBalOWHX caxapoB mo BeprpaHy

T'aloxosa, mr

3,_ o (o, 0,2 0,3 0,405 o0,6)]0,7]|0,8]0.9
=z

s | 2,25 2,33] 2.42| 2,5 | 2.54] 2,58| 2,62 2,65| 2.69] 2.73
6|2.8|29]|3 3,06| 3,11| 3,17] 3,22| 3,28| 3.33] 3.39
7| 3.44| 3,5 | 3.56| 3,61 3,67| 3,72 3,78{ 3,83| 3.89| 3,94
8|4 4.05] 4,1 | 4,15| 4,2 | 4,25| 4,3 | 4,35] 4.4 | 4,45
ol 4,5] 4,55] 4.61) 4,66| 4,71) 4,76| 4,82| 4,87 4.92| 4.97
10| 5,01] s.07] 6,15 5,19] 5,24| 5,3 | 5,36 5,43 5.60] 6,68
1| 5.59| 5,64| 5.68| 5,73 5,77| 5,82| 5,86| 5,91| 5.96| 6
12 | 6.06| 6,11] 6.17] 6,22 6,28] 6,33} 6.39| 6,45| 6.5 | 6,58
13|6,6] 6,64| 6,68 6,73 6,77| 6,82| 6,86] 6,9 | 6.95|7
14| 7.08) 7.0 | 7.15| 7,2 | 7.25| 7,3 | 7.35| 7,4 | 7,46] 7.8
151 7.58| 7.6 | 7.68| 7.7 | 7,78| 7.8 | 7.85| 7,9 | 7.95| 8
16 | 8,06] 8,1 | 8,15| 8,2 | 8,25] 8,3 | 8,35] 8,4 | 8,45 8.5
17 | 8.56] 8.61] 8,67] 8,72] 8,78] 8,83 s,80| 8,94] © 9,04
18| 9.07] 9.11] 9.18| 9,19] 9,23] 9,27] 9,31| 9,35] 9.39] 9.43
19| 9.46] 9,5 | 9,54| 9.58]| 9,62 9.65| 9,69| 9,73] 9.77| 9,82
20 | 9,85 9.89| 9.93| 9,96(10 10,05|10,1 [10,18]|10,2 [10.25
21 [10.3 | 10.35] 10,4 |10,45|10,5 |10,56|10.6 |10,65]10,7 |10.75
22 10,8 |10,85]/10,9 |10,95] 11 11,05 (11,11 ] 11,16/ 11,21 11,26
23 |11.32| 11,37 11,42 11,47 | 11,58| 11,88 11,63] 11,69 11,74 (11,79
24 11,84/ 11,9 |11,95]12 12,08]12,1 [12,18}12,20]12,25[12,3
25 |12,35] 12,4 |12,45)12,5 |12,58)12,6 |12,66]/12,7 |12.78/12,8
26 [12,85]12,9 |12,95]13 13,08|13,1 |1a,15{13,2 |13.25[13,8
27 {13,38] 13,4 |13,45{13,5 |13,65|13.6 |13,65|13,7 |13,76]13,8
28 [13.85/ 13,9 |13,95 )14 14,05114,11 14,16 14,21]14.2614,32
29 114,37/ 14,42 14,47 | 14,53 | 14,58 | 14,63 [ 14,69 14,74 14,79 |14,84
30 (14,9 [14,95]15 15,05|16,1 |15,16}15,2 |15.,26|156,3 |16,35
31 [15,4 |15,45]|15.5 |15,55|15,6 {15,65|15,7 |15,76]|15.8 |15,85
32 15,9 | 15,9516 16,05(16,1 |16,15|16,2 |16,26|16,3 }16,35
33 |16,4 |16,45/16,5 {16,565(16,6 |16,65|16,7 (16.76(16,8 (16,85
34 |16,9 (16,9517 17,05|17,1 {17,15|17,2 |17.26|17.,3 |17,36
35 17,4 |17,45{17.5 |17,65|17,6 |17,65|17,7 |17,75| 17,8 [17,88
36 [17,9 {17,95]18 18,05 18,11 ]18,16|18,22| 18,26 18,32 18,37

6 3ax. 169} 16}



100-50/(40-20) =6,25 n nHa kosdpduunent 0,9. ITponssenenne paBHO Ko-
JAHYECTBY TEMH-LENI0N035 B MHAMNIPAMMax BO B3ATON AJAA aHaiH3a
HaBecke. das onpesenenus B npoGe conepKanua anbda-uennionoss oca-
nok B Turae I'yua cywat B TeyenHe 15 MHH B cymnipHoM wkady npu
Temnepatype 50—60°C. Ocanok ¢ npuAHMIIHMH yacTHUaMH acGecta
nepeHocAT B Koa6y, B KOTOPOi#l MPOH3BOAMJCH THAPOJH3 CONAHON KHCJO-
Tofl. OcajloK OCTOPOXKHO DAa3MHHAIOT CTEKAAHHOM maJjoukofl, oGaHBaloT
10 ma 80%-HHM BOAHLIM PacTBOPOM CEPHOM KHCJOTH H OCTAaBAAIOT Ha
2,5 u npH KoMHarHol Temneparype. 3atem B Koaly Haaupaior 150 ma
JNHUCTHVIHPOBAHHOM BOAH, TMPHCOGAHHAIOT K Ko0J6e O6paTHBIN XO0JOAHJIbL-
HHK, NMOTPYXKaloT ee B KHMALLYI0 BOASHYIO 6aHIO M HarpeBawoT 5 u.

[Mocne ruaponnsza comepxuMoe Koabul ¢GHUALTPYIOT uepes Gymax-
HHIfi GHALTP B MepHYIO Kosiby o6bemom 200 Ma H AOBoORAT 06BEM BOAOM
no merkH. [lepemewsas comepmuMoe KoaGH, B KOHHUECKYI0 Koa6y orGu-
paior 20 Ma uabTpaTa, HeiITPANH3YIOT ABYYIVIEKHCAHM HaTpPHEM H omnpe-
neasioT caxap no BepTpany.

Hafinennoe no Ta6a. 5 KoJaxuecTBO PeAyUHPYIOIlEro caxapa yMHO-
AT Ha BenHuuHy passegeHus (200:20=10) n na kodddunmest 0,9.
ITpouspenenne cOOTBETCTBYeT KoanuecTBY anbda-uennonosw (Mr) Bo
B3ATON A/ aHaNH3a HaBecke.

Pacuer. Conepxanne anbda-uemmonosnt B nepecuere Ha abco-
JIOTHO cyxoe peutectBo (%) onpeaeasior no dopmyJe

X = M 100 . 100/[g (100 — p)],

Conepxanne reMH-IeION0O3H B Mepecyere Ha aGCOMOTHO Cyxoe

BEIECTBO BbIYHCAAIOT o (opmyae
Y = H . 100 « 100/[q (100 — p)],
Tae q — HaBecKa cpenHell npoGu ocafika, Mr; P == THIPOCKOfiHYECKasd  BJAAXK-

HocTb, %; M — anbda-ueanionosa B Hapecke npo6n, Mr; H — reMu-neanono03a
B ltapecke cpenuelt mpoGbl, Mr.

[Mpn Heo6XONHMOCTH Pe3y/bTaT MEepecyHTHBAIOT Ha afCoONOTHO cyxoe

fi2330/1bHOE BEILUECTBO.
Onpenenenne caxapa no Beprpany Ipunmun Me-
TOJL OCHOBaH Ha onpejejeHHH 06BbEMHLIM COcO6OM 3aKHCH MEAH, Hoay-

yaeMoil H3 coseil OKHCH MeAH B MPHCYTCTBHH PeRYLHPYIOLIHX Caxapos.
3aKHCh MeAH B NPHCYTCTBHH CEPHON KHCMOTHI OKHCJAETCS1 OKHCHBIM IKe-

Jie30M, BOCCTAHAB/ANBasA TpeXBajleHTHOE XeJle30 B ABYXBajleHTHOE:

CuQ, -+ Fe, (S0¢)s + H,S04 = 2CuSO, + 2Fe,;SO4 + H,0.
KoanyectBo o6pa3oBaBlieficA 3aKHCHOM COJH JKejle3a BBIYHCAAOT
0 OKHCJICHHIO ero MapraHUOBOKHCABIM KaJHeM:

10 Fe,SQq ++ 2KMn 04 + 8H,S0 ¢ = 5Fey(SO4)s + 2MnSO, +
+ K,;S04 - 8H,0.
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Aumaparypa. Crekaannuit ¢uantp Ne 4 uan Tpy6ka Adnuna
¢ acGecropuim duabtpoM (puc. 19). Tlocaenusas npemctasaser co6oil
Tpy6Ky, MOZOGUYIO XJOPKaJbUHEBOH, J\HAMETPOM B BepxHeilt uactn 20—
22 MM, AJIHNOi OKOJO 6 CM, CYXKaloIyloC KIH3Y A0 5 MM H Nepexoas-
LLYI0 HEMOCPeACTBEll0 B KOHHUECKOE HAM WIAPOBHAINIOE pacliHpeHHe
auametpoM 12—15 MM, Kotopoe mepexoaHT B TPY6KY nHAMETPOM OKOJO
8 MM u gauHoli okosno 8 cM. B oTBepcTHe MEXAY BepxHeit yacThio Tpy6-
KH H PacLIHPCHHEM NOMELLAIOT CTeKASHHbIA WapHK anaMerpom 7—I10 Mmu,
3aTeM — BOJIOKHa MArkoro acbecra u c¢Jerka ymaoTHsaior. ToJiuuHa chaos
ac6ecta okoso 3 Mm. 3areM nyTeM ACKaHTHPOBAHHS B3BeCH BOJOKHH-
croro acbecta oTaensioT Haubojee MeJKHe HaCTHULI H3MENbYEHHOTO ac-
Oecta toauwuHoll 1—2 MM, HcnoJb3yemble B KauecTBe NOC/AefiHero, Bepx-
Hero cjosi. O6a cj0os yKJaALIBAOT NPH OTCACbIBAHHH NO BO3MOXKHOCTH
poBHO. CoGCTBEHHO (UABTPOM ABNRCTCH BepxHHUil caoil, a o6a Apyrux
CAYMAT MPEeHMYLIECTBEHHO A NOoAZep:KKH. XOpollo MPHIOTOBJEHHHI
acGecTOBHi (PHALTP HOJIKEH NponyckaTb BOAY C AOCTATOYHON ObiCTpO-
toit. Tlpn ymepeHHOM paspexKeHHd c/10fi Boabl Haa (UALTPOM HOJMKeH
crekatb 3a | mun. [IpaBHibHO H3roTOBJACHNBIN GHABTP CAYKHT AAS He-
CKOJIbKHX COT ONpefe/eHHil.

Peaktusb. Cyasdar Mean. B 1 5 kKunsiuenoit AHCTHANHPOBAHHON
Boabl pacteopsiior 40 r CuSO,-5H,0.

CerneroBast conb. B 1 a1 kunsucHOi AHCTHIIHPOBaHIOI BOALI pact-
Bopsitor 200 r  cerHeroBofi  coan  (KaNMA-HATPHIl  BHHHOKHCABIA
C4H;04-KNa:4H;0) u 150 r emkoro Hatpa. PacTBOop cleAyer xpaHuThb
B TEMIIOTE, TaK KaK Ha CBETY BHHHAaA KHCJOTa pasfjaraercs.

JKencsoammonueBble kBacupl. B 1 a1 auctuanupoBanHoil Boabl pacr-
Bopsior 86 r Kenesoammonuenbix kBacuos Fe(NH,)(SO4).-12H,0
1 109 ma cepHoit xucaote (naotHocts 1,84 rfcm®), Tlepes ynorpe6ne-
HileM cJefyeT NPOBEPHTb OTCYTCTBHE B PacTBOpPe COJIH 3aKHCHOTO JKeJe-
3a, 414 yero mMpHGABAAIOT MO KamjasAM pPacTBOP MapraHLOBOKHCAOrO Ka-
JHA 10 NOsBAEHHS OvyeHb caabol po3oBoil okpackn (kK 20 Ma npubapasior
1—2 kanan 0,1 H. pacrBopa KMnQ,).

ITepmanranar kanus. B knnsueHofi AMCTUNINPOBAHHON Boke pacTBoO-
paor 3,16 r KMnO, u nosoadr mo 1 &, 1 ma touno 0,1 H. pactBOpa
cootBetcTBYeT 6,36 Mr Mean.

Xog onpenesennsn. B konnueckyio Koaby o6uemom 150 ma
nomettaor 20 MJ1 pacTBOpa, B KOTOPOM Haao onpeaesnnth caxap. [JoGas-
astor 20 Ma pacTBopa MeAHoro Kynopoca K 20 Ma pacTBopa cerHeToBoil
cosit. Konby HarpepaloT Ha 3/MCKTPHYECKON MJHTKe A0 KHNEHHA W KHAA-
TAT poBHO 3 MHH. 3aTeM KDaCHOMY OCaflKy 3aKMCH MEAH AAIOT OCeCTb,
a CHHIOIO XKHMAKOCTb AEKaHTalHeil CJAMBAIOT U NMPH pa3peKeHHH OTPHALT-
POBLIBAIOT ucpe3 aclecT, MOJIONKCHHLI B CTeKASHIbIN GHALTP Ne 3 wam
Ne 4 wan B TpyOKy Annnna.
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Ocamok 32KHCH ME€IH N0 BO3MOMKHOCTH He NEPeHOCAT Ha QuAbTp,
a OCTaBJAlT B KoJbe, rac ero mpoMuiBaloT ropsaudeii Bofofl, AalT oT-
CTOATHCA, foc/e uero BoAY AekaHThpylor. OcajoKk npoMbiBaoT 3—4 pasa.
Bo BpeMsi duabTpauuM He cjaeAyeT KHAKOCTb OTCAcHBATh A0 KOHLA;
HEKOTOpPOe KOJNHMYecTBO BOJbI HEOGXOAHMO OCTAaBAATH B (QHAbTPe HaA
0CagKoOM BO H30eXaHHe OKHCAeHHST TaKHCH Me/H. ITo oxomnuaHny npo-
MLIBAHHSI OCafKa (HALTD mepelocsT Ha APYryid Koaly juist 0TCacLiBi-
. K mpomuitomy ocapky mnocrenciiio npiGapasior 10 ma pacrbopa
JKeJsie30aMMOHHeBLIX KBacuoB. Ilocsie pacrBopeHHa 3aKHCH MeAH pacTBOp
CANBAIOT, BepXHHM cJoil acGecra pasphIXJAIOT CTEKJASHHOA najouKodl,
yT006LI HA PHABTPE PacTBOPHJIACH BCA 3aKHChb MEAH.

PacrBop orcaceiBaior H, 4TOGH Ha (QHJIABTPE COBepLIEHHO He OCTa-
A0Ch ClelOB 3aKHCM MeAM, (pUAbTP NPOMBIBAIOT 2—3 pasa PacTBOPOM
JKeNe30aMMOHHEBBIX KBAciloB Mo 2—3 MJ H ellle HeCKONLKO Pa3 XoJ/0R-
HOft mHcTHAAnpoBaHHoit Bopoil. ITo okonuaumu npomuipanusi  ¢uiabTpa
HHAKOCTb B KOoAGe aJjist oTcachidaius totuac tHrpylor 0,1 1. pactBopoMm
MaprasilOBOKHCAOrO KaJHsl KO NOsABJEHHA ¢/1a00-po30BoOil OKpPacKH, He
Hcuesaloleil B TeueHHe 1—2 MuH,

OnpegeneHne caxapa ROMKHO AAuThcsi He Gosee 15—20 muu, O61b-
eMm 0,1 H. pacTBopa MapraHiuOBOKHC/IOTO Kajius (MJ), H3pacxoj0BaHHOTO
Ha THTPOBaHHe, YMHOMXAIOT Ha Koapduuuenr u Ha 6,36. [lo npousseze-
HHIO Y3HAIOT, CKOJIBKO OBIJIO BOCCTAHOBJIEHO MeLH HCCJeayeMBIM pacTBO-
pom. ITo TaGaHle HAaXOOAT, CKOJbKHM MHJJIHTPaMMaM IJIOKO3LEI COOTBET-
cTBYeT HafilecHHOE KOJHYECTBO MEAH.

Onpedenenue caxapa no Beprpany ¢ yenrpugpyzuposanuem. Ecan
nocne KunsuedHs 20 Ma pacTBopa caxapa ¢ {ennHroBofi KHAKOCTBIO
¢buaIbTpalHa 3aTPYAHeHa H3-3a 06pa3oBaHHst KOJVIOHIHHIX BelleCTB, TO
pacTBop oxJaxKnalwT npuMepHo A0 60°C u BMmecTe ¢ B3MYYEHHBIM Ocaf-
KOM TNepeHOCAT B UEHTPHPYXKHYW npobHpky ob6bvemom 100 mu. [o6Gae-
JAIOT TMPOMBIBHYIO TeNAyl0 BOAY, KOTOPOfi CMBIBaJIH OCafOK 3aKHCH MEAH
¢ Xon6u. Ecan ocapok 3akHcH Meu 4acTHYHO MAABaeT Ha MOBEPXHOCTH,
B MPOGHPKY c/eayeT NpHGaBHTb HeMHOTO STHJ/OBOTO CMHPTA, OCAAOK OCH-
et Ha AHo, TaKk e mocTynaloT, ecaH OCaAOK OCTaeTcs Ha MOBEPXHOCTH
nocae uentpudyrupoBarua B Teuenue 3 muH. JKHAKOCTH ACKAHTHPYIOT
N0 CTEKAAHHON MaJloyKe, OCAZIOK Ha AHe LUSHTPHPYMKHOR npoOGHPKH mpo-
MuBalor 2—3 pasa remsoit Bonoi. IIpn aToM Kaxablii pa3 ocalok B3my-
YHBAIOT H 3aTeM UeHTPudyrupyor. IIpoMbBHBIe BOAB CAUBAIOT AEKAHTA-
unefi., K oTMuiTOMY ocagky NpHAMBAIOT PacTBOP KeNe30aMMOHHEBHIX
KBacUOB, pacTBOPSAIOT OCafok H B 9TOil XXe NpoGHPKe THTPYIOT KHAKOCTD
MapraHUOBOKHCALIM KajHeM. THM MeTOJ0M MOMKHO OJHOBPEMEHHO BECTH
yeThipe onpegeneHHs caxapa.

O6mnit azor (Mukpoxkvenvians). [Tpunuum (cm. c. 42).

Annaparypa. IpuGop ans MHKpOONpeseeHHs a30Ta COCTOUT
H3 mapooGpa3oBaTesis, COCYAa AJs CTOKa orpabotadHol npoGbi, OCHOB-
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HOTO cOCYyNa AJA OTrOUKU aM-
MH3aKa M XOJOAMJIbHHKA (pHC.22),
Tlapoo6pa3soBatesieM MOXeT cay-
KuThb OGbIUHAA Koaba ¢ BOJOH,
MOAKHCACHHOM cepitoft KHCOTO,
3aKpbiTast OpoOKOH ¢ AJIHHHON
npeaoXpaHHTeRbHOI TPYOKOIi,
noxonsmedt no ana. Has pabuo-
MEPHOTO KHMeHHs B KoJaly Kaa-
AYT HECKOJNIbKO KYCOYKOB MeM3bl,
TJapooGpasoBatenb  cOemHHAIOT
tayyykoBoft TpyOKOH ¢ UHJIHHA-
PHYECKMM COCYAOM, CAYXallHM  pyc, 22, Annapat Aas OmpeReAeHHs
OAs CIMBAHHUA JKUAKOCTH NOC/e asora (MHKpOKLeabARAL)
OTTOHKH aMMHaka. ‘lepe3 ocHom-

HOM COCYZL DPOXOJHT COTHYTAast

Ha KOHUe TPyGKa, B KoTOpOil

HMeeTCA BOPOHKA ¢ KPaHOM AMA BAMBaHHA HCCAeAyeMOR npobul u mie-
Joyn. Cocya yepe3 1MAPHKOBHIT AedierMaTop C KallJleyJIOBHTe/IeM COefH-
HEH ¢ XOJONHIbHHKOM, MMelowmuM (POPILTOC H3 TYrolVIaBKOrO0 CTeKJa.
ITpuGop nepen orronkofi nponapuBaioT 1520 MuH.

PeakTubt. Egkait Hatp, 33% -Hbfi BOOHH pacTBOP.

Cepxast Kucstora, 0,0714 H. BogHblii pacTBop.

Enxnft natp, 0,0714 n. poanuiit pactsop.

CMellaHHbIT HIAHKATOP MeTHApOT-meTuien6aay. K 100 ma 0,1%-
HOrO CMHPTOBOrO pactBopa Merthapora pmoGasiasior 25 Ma  0,1%-xoro
CIHPTOBOTO paciBopa MeTHAcnGaay. CMech c/epyeT XpaHHTb B CKJARHKe
H3 TeMHoro crekna. [lepex ynorpe6aenneM cMeWHBAOT oAHH o6beM HC-
XOAHON cMecH ¢ ogHHM oGbeMoMm crnupra (90%) u ABymMa obbeMamn
JHCTWHPOBaHHOM BoAbi §e3 yraekuciaoro rasa, K nonyuennomy pacr-
Bopy noGapJastior 0,1 u. pacrBop wenoun (NaOH) mo nepexosma okpackn
B KOpHYHeBaTO-dpHONeTOBYl0. Touka mepexoma yKa3aHHON OKpackd B fp-
Ko-3esenyio Hactynaer npu pH oxoso 5,5.

PasMenbyenHast cMecb CEDHOKHCJON MeJH H CePHOKHCJOro Kajus,
B3fITHIX B COOTHoleHun 1: 1 mo macce.

Xon onpenenennn [locne cxuranua ocagka H OXNaMAeHHA
Koa6ul Kbebgana copepKHMoe ee NepeHOCAT KOJHYECTBEHHO B MEpHYIO
KonBy BMectHMocTbio 100 M, oTGupaior 10 M H mepeHOCAT B COCyX 2
yepes MpHUNafnHHYIO K TPyOKke BopoHKY. Bopolky Heckosbko pas omosa-
CKMBAIOT HeGOJbIUMMH KOJIHUECTBAMH AHCTH/IMPOBaHHON BOAH, noc/e
yero yepes Hee BauBawT 8 ma 33%-Horo BOAHOTO pacTBOPa €AKOTO
sHatpa. Bopouxy onfTh ¢MHBaloT HeGO/MbUIMM KONHYECTBOM BOAW h 3a-
KpuBawT Kpau. O6wui o6beM XKHAKOCTH B cocylle 2 He AOJMeEH mpe-
soirath 50 ma. o npuanpaHus uiesoun Kowel TPYGKH XOJNOAHAbHHKA
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lonmxen 6uith onyleH B KoHHyecKyio Koaby c¢ 0,0714 n. pactBopom cep-
HoOft KHenoThl, B koaGy nomewsawor or 10 go 20 Ma KucJOTHl B 3aBHCH-
MOCTH OT OXHM/aeMOro KoJudyecrsa asota. K cocyny / mpHcoeauHsior
npeABapHTe/IbHO HarpeTHil mapoobpas3oBaTedb H OTFOHAIOT aMMHAK B Te-
yenne 10—15 mun. Huxuuit Konell TpyGKH XOMOAKJBHHKA, NOrPYKeHILLl
B KHCJIOTY, BLIHMMAIOT H3 Hee He3aJ404r0 A0 OKOHYAHHA OTrOHKH, ony-
cKas KOHHYeCKYI0 KONGy-NMPHEMHHK H Aep:KaT Hal MKHIKOCTBIO mochaeatHe
MHHYTH OTTOHKH.

[To OKOHYaHHH NEPCrOHKH HA HECKOJIbKO CEeKYHA NpepeiBaloT €00G-
wenue cocyaa ! ¢ mapooGpasopaTtesneM, 3axuMas KayuyKoByio TPyOKy
3axuMoM. B pesyabrate oxsaxKieHHs mapa B cOCyAe CO3LaeTcsi paspe-
JKeHHe H BCs XHAKOCTb H3 OCHOBHOro cocyfa 2 mo Tpy6Ke nepereder
B COCYA I, H3 KOTOPOro ee 3aTeM C/MBAIOT.

KoHel, TpyGKH XOJOAHJBHUKA CNOJACKHBAIOT W HAaYHHAIOT THTPOBATb
KHCa0Ty H3 GlopetkH 0,0714 H. pacTBOpOM 1esouH B MPHCYTCTBHH CMe-
LWIAHHOTO HHAHMKATOPA METHJAPOT-MeTHAeHOaay. [l BHECEHHs NONPaBKH
Ha peaKTHBbI IPOBOAAT XOJOCTOIl OMbIT.

Pacuert (cMm. c. 44).

Beaxoswiit a3zor. I1pu U un KonnuecrseHHoe onpepesenne GenkoB
B OCafKe H aKTHBHOM H/leé OCHOBAHO Ha OCAXJAEHHH HX H3 CJAGOKHC/IOro
pacrBopa rHipaTtoM okKHcH Meau nmo BapuiteiiHy H onpepefeHHn GenKo-
Boro asora no Kebeabpamo. HaiizenHoe koanuectBo O6esKOBOro asora
NepecYHTHIBAOT Ha 6eNIOK YMHOMKeHHeM Ha Ko3duuseHr 6,25, npHHH-
Mas, 470 B 0esIKax OcajKa M aKTHBHOTO HJIa COUEPIKHTCA B CpeAHeM
16% a3sora.

Peakrunsu. CepHokHcaan menb, 10%-Hbiil BOAmBIA pacTBOp.

Enxuit Hatp, 2,5%-nbiit BogHbill pacTsop.

Xnopuctuiit 6apuii, 5% -Hblit BOXHBIN PacTBOP.

Bce peakTHBHI gas onpeaeneHus asora no Kueabpadnio.

Xon onpenenennda B creknsunbii 6l0KC ¢ TOYHOCTBIO [0
0,0001 r orsewmnBator 2 r cpesHeil mpoGbl OcafKka HJH aKTHBHOTO HJa.
HaBecKy BLICHNAIOT B CTEKASHHLIA CTaKaH, GIOKC BHOBb B3BEIIHBAIOT.

ITpo6y B crakaHe oGauBaioT 50 Ma ropsiueit BOALI H HarpeBaioT A0
kunenns. [pubasasior 20 ma 10%-Horo BoaHOro pacrBopa cepHOKHCJOM
memn H 20 ma 2,5%-Horo Bogloro pactBopa eakoro Harpa, CMmech nepe-
MELIKBAIOT H ocTaBasioT Ha 1—1.5 u npu KOMHaTHoii TeMneparype.
B otcrossueiica XKuaKocTH 0643aTeNbHO A0/KeH ObiTh H3OHTOK MeAHON
coau. ITocae oTCTaHBaHHA OCafAKa KHAKOCTb (HALTPYIOT uepes GyMax-
HHfI QHUALTP, OCAAOK NMPOMBIBAIOT HeCKOJbKO pa3 ropauefl BoaoH AeKaH-
Tauueil, 3aTeM NePeHOCAT HA (UILTP W NPOMLIBAIOT Tropsyell BoROHA A0
H3Ye3HOBeHHS B MPOMBIBHHIX Bojax nona SO.2t (peaKuHs ¢ XJIOPHCTHIM
6apueM). PuiabTp ¢ 0CaaKoM NOACYIIHBAIOT B CYLIHJbHOM wWwKady npH
Temneparype 50—60° C n neperocar B Koa6y Kveabpana ans cxkurauus,
aoGasasior 20 Ma cepHoft KHeaoTH (maoTHoctb 1,84 r/cm®) u 1 r cMecH
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CEePHOKHCION MeIM H CEPHOKHCAOTO Ka/Hs B KauecTBe KaTaaH3aTopa.
Cmech ocTaBasiioT Ha 2—3 y NpH KOMHATHOH TeMmepaType, Moc/Je Yero
cxuralor. [To oxonuanun cxxuranus kon6y Kbesbaans oxna)aaior 4 €o-
AEPIKHMOE KOJIOLl TePeHOCAT B MepHYI0 Koa6y o6bemom 200 MJj, M3 KO-
Topoit oT6npaior 10 Ma ann onpemeachus asora no Keenvnamo. Comep-
xaune Genkos (% Ha aGeonoTiO CyXOe BellccTBO) ompeacasior no ¢op-
MyJse

X = (a — b) 100 . 6,25/(¢ — gp/100),
rae a — o6bvem 0,0714 u. pacTBOopa eflKOro BaTpa, MowcAulero Ha THTpoBawue 0,1 H.
pacTBopa cepiofi KHCAOTH, MA; b — o6bem 0,0714 i1. pacTBopa efKoro natpa, no-
wejiiero Ha THTPOBaHHE H36LITKA B3ATON KHCAOTH (C MOMPaBKOl Ha pPeakTHBH),
MNA; g — HaBecka cpeaHefi npoGbl ocaaka, I; p — FHIPOCKONHYECKAs BAAXKHOCTh
cpeaHelt npo6u ocanpka, %.

TIpH Heo6XOAMMOCTH Pe3yJLTAT NCPCCUHTLIBAIOT Ha Ge330/bHOC Be-
1ecTBO.

Pochop (no Jlopenny). I1pununn Meroa ociioBan Ha Roayue-
HHH B CTPOTO OMNpelejeHHHIX YCAOBHAX HepacTBOpHMOro ocafika docdop-
HOMOJIN61EHOBOKHC/IOFO aMMOHHS.

PeakTunb. CyabdparmoanbacHoBas xkugkoctb. B 1 s asorHoit
kuenotsl (naotHocth 1,36—1,37 r/em3) pactBopsior 100 r cyxoro cepHo-
KHcaoro ammotins. B ropaueit Bose pacrpopsior 300 r cyxoro mosnun6ae-
HOBOrO aMMOIHSI, OXJIaXKAaloT, NEPEHOCAT B MepHYIO Koa6y o6beMoM
1 »a, AOAHBAIOT PacTBOp A0 METKH H BJIHBAlOT €ro TOHKOil CTpyed npu
MOMEIIWBAHUA B pacTBop cy/nbdaTa aMMOHHSI B a30THON KHcaore. CMech
ocTaBasAlOT Ha 48 u npu KOMHATHOIl TemmepaType, 3ateM GHABTPYIOT
yepe3 IJIOTHBEIT KHCIOTOYCTOHUHBLIT (HALTP M COXPAaHAKT Ha XoJone
H B TEMHOTe.

AszotHas kHcnoTa, comepxkaulasi cepHylo kucaory. B 1 g asoruofi
KHeAoTw  (anotHocTh 1,2 rfem3) moGaBasior 30 MA  CepHOM KHCJIOTHI
(naotHoctb 1,84 r/cM?) npu temnepatype 15°C.

AsoTHokHCAbt ammonHil, 2% -Hbiii Boamblii pactBop. Ecan pacrsop
He nMeeT CJIaGOKHCION peakuHH, TO ero MOAKHCAAIOT HeCKONbKHMH Kam-
JIAMH a30THO# KHCJOTHL.

Cnupr aTunoBufi pektHunuposanunit, 'OCT 5962—67.

Hustunosuiit 3¢pup, He cogepxawyii cnupTa H BOAL H He pawoomufii
mwenoyHofi peakuun. B 150 ma adupa pacrBopsiior 1 Ma BOAH NPH TeM-
nepatype 15° C, pacTBop nO/IKEH 0CTaBaTbCA MPO3PAUHBIM.

Xon onpeneaesnda Jina onpepeneHHs B ocapke ¢ocdaros
06GbIYHO HCMOAb3YIOT PacTBOp, OCTABIUNACA B MepHON KoaGe mocie onpe-
AefeHHs obulero asora. Pactop duabTpyloT uepes GymaxHuit GHUABTP
C cHHeft JjieHToll, n anA aHanuza Gepyr 50 Ma B crakaH oGbvemom 300—
400 ma. Ecan ykaszannoro pacrBopa Het, To 1 r cpeaHefi npobu ocagka
nepenocAt B koaby Kvenbaans, gobasasior 10 Ma cmecH KpemKoit cep-
HOMt M asortHON KHcaor (1:1), narpepaior A0 moJyuellHsi MPO3PayHOro
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KeNTOBATOTO PacTBOpa. PacTBop nepeHoCAT B MepHylo Koify oGbemMom
100 ma, nocne oxJaaXKAeHHA AOBOAST AO MeTKH, (GHABTPYIOT H OTJAHMBAIOT
50 Ma B CTEeK/NAHHBIL CTakaH aJis oca)XAeHHsi ¢ocopHOil KHCIOTH NO
Jlopenuy. das storo k 50 ma ¢uabrpata nobasasior 25 Ma cMecH asor-
110it U cepnoit Kueaot. JKHAKOCTD HAarpeBaloT Ha 3JCKTPHUCCKON MJHTKE
¢ ac6ecToBOM CeTKOIt A0 NMOSIBJICHHA TMEpPBBIX My3bIPbKOB, CHHMAIOT ¢ MJIHT-
KH, HeCKOJBKO ceKyHz B36a/iThIBaloOT KpyrooGpa3HbiM [BHIKEHHEM CTa-
KaHa, 4TOOb CTEHKH CTaKaHa He OblJIH  CJHIIKOM TMeperperd, TOTYaC
BJMBAIOT B CEPEAHHY XKHAKOCTH MepHBIM UHAHHApDOM 50 Ma cyabdaTt-
Monn6AEeHOBOM XXHAKOCTH H OCTaBAAIOT CTOSATb, MOKPHIB CTAKaH CTeK-
JIoM.

He no3ke ueMm uepe3 5 Muit nocie npubapieHus cyabpatMonnbae-
HOBOrO PeaKkTHBa SHEPrHYHO B30ANTHLIBAIOT MKHAKOCTb B Teuenue 30 c.
Yepes 12—18 u ocanok ¢uALTPYIOT uepe3 cTeKasHHHI! ¢uabtp Hytua
Ne 3 uam Ne 4, npumenssa BOMOCTPYRHBIT Hacoc HAH Hacoc KomoBckoro.
Mepen ¢uabTpaunel JHO THIIA MOKPHIBAIOT KPyKKoM 6e330/bHOTO
$uiabTpa ¢ CHHell JIeHTON H THres b B3BELIWBAIOT ¢ TouHocThlo xo 0,0001 r.
[Mocne ¢uabTpauuu HemeMJIeHHO TPHCTYMAKOT K MPOMBIBaHHIO OcaaKa:
cHayana 4 pasa 29%-HBIM BOAHBIM PacTBOPOM a30THOKHCAOTO aMMOHHH,
nepeHocs BCCh OCAAOK H3 CTaKaHa B THreab; 3aTeM HaMOJHSIOT THIeJb
CAHPTOM OAHII pa3 MOJHOCTBIO H ABa pasa [0 monoBHHBL. [IpombiBanue
OKaHYHMBaIOT, HAMOJHsAA THreab 3GHpPoM OLMH pa3 AOBepXy H ABa pasa
10 MOJOBHIB AAs BLICYUIHBaHHs1 ocafika. Kaxylo HoByIo mopuHio agn-
pa Heo6XOAHMO NpPIVIKBATb TOTYAC Moc/e YAANCHHS NPEeAHAyuledl, HHAue
6LICTPO BBICHIXAIOWIHA OCAflOK B MCJKOPa3apOOAeHIOM COCTOSTHHH MOXKET
npH caepylomei GUALTPALNH JerKO MPOATH 4yepe3 ¢HALTP. Tureab BHITH-
paloT CHapyXH nocyxa H cywar 30 MuH npu Temnepatype 45°C, nocne
yero HeMejJIEHHO B3BEilIHBAIOT.

Pacuer. Coaepxanne dochopa (B nepecuere Ha P;0s) B abeo-
JIOTHO CYXOM BellleCTBe oNpefensiioT no gopmyane

X = a-100 » 0,03295/(g — gp/100),

rie @ — macea ocanka ¢ocdoploMOIHGACHOBOTO aMMOIHA; T; ¢ — NaBecka Cpea-
Heft npo6ut ocajika, r; P — FHrPOCKONKYECKas BAAXNOCTb cpeanct npoGu, ocaj-

Ka, %.

Yneavnoe conporusaennc ocanaka. Ilpuuunun YacaoiuiM conpo-
THBJICHHEM 1a3bLIBACTCA COMPOTHBJCHHE CAMIHLLI MacChl OCajKa, TMPHXO-
nsueecs na CAMHHLY njollaan GHALTPA NIPH ONPCACICHHOM IIOCTOSHIIOM
RaBJCHHH.

Annapatypa. Mepnbii wmmmnap smectumoctbio 100—200 Ma
¢ ueHoit penchust 1 ma. Boponka Bioxuepa. KonGa Bymnsena oGwemom
0,5—1 a. Prytumit manomerp. Bakyymuuiit nacoe (nacoc KomoBcKoro).
Cekyugomcp.
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Xononpeneaeunsn Ha
Auo BopoHku Bloxuepa yknaaun-
BAIOT HPOMMBITYIO CJlerKa CMOYeH-
Hyl0 BOAOI  (HABTPOBAJLHYIO
TKanb (xaonuato6ymaxKnyio,
CHHTETHYECKYIO  HJAH  LIEPCTs-
HYI0), BBIp€3aliHyl0 MO JHAMCT-
Py BOPOHKH, HAH ABoioN Oy-
MaXHHit GHALTP, H NPHCACLIBAIOT
Hacocom (puc. 23). Ilpn 3akpbl-
TOM 3aNOpPHOM KpaHe Ha pesH-
HOBOM LIJaHre npuGopa cosna-
IOT HacocoM JKejaeMoe paspexe-
Hue B npefeazx 400—500 mm
pPT. CT. 3aTeM B BOPOUKY HaJH-
Bajor 100—200 ma xopoulo me-
peMelllaHHOTO 0CaflKa, OTKPHBAIOT

Puc. 23. NMpuGop pan onpeaenenus
CTeNneHH KOoaryiafluy ocaaKka
| ~ wMepuniff uuaAHNAP O06LEMOM
250 ma; 2 — pesHuoBas npoGka; 3 —
popoHka Dioxuepa; 4 — MeTaajaHue-
cKan Tpy6ka; 5 — pTyTuLiil MaHOMETp;
6 — peannosbil waanr; 7 — KoaGa
bByusena; 8 — 3anopuulit kpau; 9 —
uacoc KamMoBckoro uau popoctpyfiuniil
nacoc

KpaH, HAOBOAAT OCTOPOXHO Ba-

KyyM B0 TpeGyeMoil BeAUYHHBI H BKJAOUAIOT cekyHaoMmep. Pesko noswbl-
WAaTh BaKyyM He CJeAYeT, TaK KaK 5TO MOKeT NPHBECTH K CHpPecCOBHIBA-
HHIO K3KA H, C/IelOBATE/IBHO, K YBEJIUUYEHHIO conpoTHBaeHns, Jaabueiwee
(unbTPOBaHHE NMPOH3BOAAT NPH MOCTOAHHOM BaKyyme. KosHuectBo oGpa-
30BaBLIErOCs (PHALTPATA W3MEPAIOT B UMAUHAPE KAXKAYI0O MHHYTY B Te-
yeHne 10 MuH, 3aTeM Kaxable 2 MHH B TeyerHe 10 MuH, a npu QHABTPO-
BaHKH CLIPHIX MAU KOAry/iupoBaHHBIX OCafiKoB — Kaxabie 30 ¢ B Teye-
IHe 3 MHN, 3aTeM KaXAyIo MHHYTY B TeucHHe mocaeayiomux 5—10 mun.
TIpogomKuTensiocTh PHALTPANKEN 32BHCHT OT CKOPOCTH OTAAYH BOAbI
ocagkom. Hamo crpeMHTbCsi monyyntb GoJbliee KOJHYECTBO OTCYETOB,
HO iie CJedyeT YBeAHuMBaTbh Bpema buabrTpaunn Goaee 20 muu. Jan
CONOCTABJICHHST AAHHbIX 110 pasJHYHBIM OCajKaM YAeJibHOe COMpOTHBJAE-
HHue OnpenensioT NpH OAHOM H TOM JKe NMOCTOSAHHOM IaBJIEHHH.

PesyabraThl H3MepeHHH 3aNHCHIBAIOT B C/CAYIOWEM BHAE:

Too | Vioowr | vavvo | v | Toc| vi.eowd [v=vi-v,| TV
0 60 - — | 480 | 114 54 8,9
60 76 16 3,74 640 | 118 58 9,31
120 85 26 4,8 [ 600 | 122 62 9,67
180 91 3l 5,81 720 | 128 68 10,6
240 97 37 6.5 [ 840 | 132 72 11,62
300 102 2 7,16 | 960 | 135 75 12,8
360 106 46 7.84 | 1080 | 137 77 14
420 11 61 8,23 [| 1200 | 139 79 15,2

Npumevanune: T — BpeMa Quavtpamuu: Vo — navanapiblil o6bem, Vy; — nocaenyio-
e ob6veMmus.
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Pacuer:
r= 2 PF%/(nC),
rae r — yaeabHoe conpoTHpaeHHe duaAbTpaunH, cm/r; P — naBjenHe, npH KOTOpOM
npoHcxoauT GuapTpauun, rc/(em-c?); F— naowmanb duabtpa, cMmi; n — BAKOCTL
duaetpata, r/{cm-c); C — KoulenTpanuA ocaaka, rfcm*; b — TaHreHc yria Hakaoua
upamoit, noctpoennoli B koopaunatax I/V u V, c[cu".

3uauenne b onpemensior rpaduueckH, Ana uero CTPosAT rpadHk no
AaHHBIM H3MepeHRH ¢uabtpara. 3aBHcuMOCTb Mexay Beanmunnamu T/V.
H V pomkHa 6bith npaMoanHefinoil, [1pakTHYecKH B HavasibHO M KOHeu-
HOH CcTaaHH (HABTPAUHK HA6MIOAAIOTCA OTKAOHEHHS, MO3TOMY MPAMYIO
clefyeT NPOBOAHTb MO CPEAHHM TOYKAM, COOTBETCTBYIOMIMM paBHOMEp-
Hoil ¢uabTpauun. 3HaueHue b GepyT B TpeX NMpPOHM3BOAbLHO B3ATHX MPO-
MeXYTKaxX BpCMeHH.

Npumep. Jdano F=50,24 cM%, p = 400 MM pT. ¢cT.; b =10,133 c/cM® C =
= 0,0643 nfcm’ Tlpu 20°C 1 MM pT. CT. COOTBETCTBYeT  NPOH3BEAEHHIO
0,1 cM-13,5461 rfcm®-981 cm/c?=1328,87 r/(cm °c?). BaskocTb ¢uabTpaTa nNpHHH-
MaloT paBuofi BA3kocTH BoAn 0,01 r/(cM-c).  Vaenblioe conpoTHBAElNHE [=
=2-400-1328,87-50,242:0,133 (0,01-0,0643) =55,5-10'° cm/r.

Uem GoJblile Be1MYHHA YACALHOTO CONPOTHBJEHHS, TeM MeHblle CKO-
POCTb OTAA4YH BOAH Y OCafKa.

Onpeaenenne cTenenn koaryasuun ocanka. Ilpu BHGope Koary/isuta
KpoMe 3HaueHHs YAeNbHOro COMPOTHBJIEHHsI ocafKa Heo6X0AHMO 3HaTb
BJIAYXHOCTb K3Ka, NPOU3BOANTENbHOCTh BaKyyM-GHALTPE, KauecTBO HHABLT-
para u ap. C uesbio MPHGAHIKEHNS YCJOBHI ONBITA K MPOU3BOACTBEHHBIM
npefJoXKeHa MOrpyiKllas BOpPOHKA, mpeAcTasjsiomas co6of UHAHHAP
C KOHYCHbIM OKOHYaHneM H nepdopnpopaHbim aHoM. [lHo umanHapa 3a-
TArMBAIOT QHALTPOBANLHON TKaliblo, BOPOHKY MOrpyXaioT B ¢Joil ocaka
H NOAKJAIOYAIOT K BaKyyMHoMYy Hacocy. Yepes 1,5 MHH BOPOHKY BLIHH-
MAlT H3 OCagKa M CJ0il HaAHMIIEro Ha (HABTPOBAJbHYIO TKAaHb K3Ka
noacywnBaor 3 MHH Ha Bo3ayxe. CrefleHb Koary/asiuiH Onpeaensior no
KOJMHYeCTBY H KauecTBy (uabTpaTa M MO TOJLIMHE C/0f K3Ka, HaJHMLIero
Ha ¢uabTpoBanbHYi0 TKaub. UTo6bl HaillT npousBoaMTeNbHOCTH Jabopa-
TOPHOrO BaKyyM-pHJbTPa HeOOXOAHMO B3BECHTb K3K, ONpEReJHTh €ro
BJIAXKHOCTD H KOJNHYECTBO CYXOro BelIeCTBA, CHATOrO C BakyyM-Qu/bTpa.
IMpousBoauteasHoctb BakyyM-$uabTpa [kr/(M2-u)] Buumcasior no dop+
Myne

X = a/(bc),

rAE d = CyX0e BellecTBO, CHAToe C BaKyyM-GHAbTPA, 3a BLIYETOM CYXOro BellecTpa
KOaryAanTop, Kr; b — naowanp (GuUALTPOBANLHOA TKauH MOrpyKHOR BopoHkH (na-
GopaToporo BakyyM-¢uabTpa), M?* ¢ = NPOAOMKHTENbHOCTH HABTPOLKKAA, 9,

OnpeldenenHe akTHBHOCTH KOaryaaHtos. XaopHoe
acene3o. JIas xoaryasuun ocafka ciaefyer noapsoBaTsca 10%-ubiM pact-
BOPOM XJ0pHoOro Xesnesa. Konentpaunio pacrsopa, Haxoasulyiocs B nps-
MOft 3aBHCHMOCTH OT MJIOTHOCTH, TPOBEPAIOT apeoMeTPOM NPH NPHTOTOB-
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JeHnn pactBopa. KpuByio 3aBHCHMOCTH NJOTHOCTH PacTBOpPa XJIOPHOTO
JKesie3a 0T KOHUEHTPALlMH CTPOSAT MO ONMBbITHHIM AaHHLIM.
v Hasecto. PeaxTuse., CoafHas kucjJoTa, 2 H. BOAHBIN PacTBOp.
MeTtnnoBuift opanKeBLl, HacLilleHHbIT BOANBIT pacTBOP.
Xon onpepencHHA 25 MA H3BECTKOBOTO MOJOKAa NOMELIAIOT
B KoaGy Dpaenmeiiepa o6bemoM 200 M, n06aBJAIOT HECKONbKO Kameab
HachLEHHOrO PacTBOPa MCTHJOPAHIKA M THTPYIOT 2 H. PacTBOPOM COJNs-
HON KHCMOTLl A0 PO30BATOTO OKPAlUHBAHHSA, He HCYE3aIOllero B TeueHHe
1 mun. Konuentpauuio ussecrn (%) onpemensior no dopmyne

X=a¢2.:0,028 K+ 100/V,

rae a — o6beM 2 1. BOANOro pacTsopa Conasiiofl KHCAOTH, Mowenmef #a THTPoBa-
Hue ussectn, ma; K — nonpapouisift KosddunuenT K | #. pacTBOPY CONAHOR KHC-
nothl; V — 061beM pacTpopa, B3ATOro Ha aHaau3s, MJ.

Coannan Kucaota (B pacTBOpe XJOpHOro Xesesa). PeakTush.
Harpuit ceproBaTucrokucanii. B 940 ma nuctuannpoBaHHO BOAB pacT-
popsior 60 r Na,S;0;-5H;0, pacrBop nonxen umers pH 6—7 (KoHTpo-
JHPYIOT MOTEHIHOMETPOM).

Hartpufi yraekucapiit, 0,05 n. BoaHHlil pacTBOp.

Cwmentanupiii uugnkatop PT-5. B cmecn 50 ma 3THAOBOTO CnHpTa
u 100 ma aucTHanupoBanHolt Boawl pacteopsiior 0,15 r 6poMKpe3osoBoro
seneHoro. Otnensuo pacropsior 0,10 r MetnaoBoro kpacHoro B 50 Ma
3THJAOBOFO CcnHpTa. PacTBOPHl CMEUIHBAIOT H XPaHAT B CKASHKE OpaHiKe-
BOTO LBeTa.

Menp cepuokucaas, 1%-uuifi Bonnufi pacTsop.

Xoanonpenenenus OTGHPalOT NUNETKOH 5 M aHaAH3HDYeMOR
npo6Ll (pacTBOpa XJOPHOTO XKesle3a), MepelocAT B MepHYio KoaGy obbe-
mom 100 MJa, goBoaaT A0 MCTKH Bosoil u nepeMewnpaior. OT6HpAIOT H3
KoAGH 25 MA H NEpeHoCAT B KOHHYeCKYIo Koaby o6bemoM 250 ma (mpu
HaJHYHM B NpoGe HepacTBOPUMOTO OcajfiKa pPacTBOp TNpPeNBapHTENLHO
¢umbtpytor). HobaBasior B kon6y 2—4 Kanju pacTBOpa CepHOKHCIOA
MeAH H MOpUHAMH Mo 3—5 MJ BJAMBAIOT NPH NepeMclIUBAHHH PaCTBOP
CEPHOBATHCTOKHCIOTO HAaTPHS A0 06pa30BaHHs XKeJNTO-KOPHYHEBOM oKpac-
ku. Ilpoponkaior poGaB/ieHHe pacTBOpa CePHOBATHCTOKHC/AOrO HAaTpHS
¢ uHTepBanaMu B 1—2 MHH mo o6pasoBaHHs GecUBETHOro HJH cjaboro
rony60BaTo-3e/eHOTO pacTBOpa.

Pacxox pactBopa rumocyibpnTa 3aBHCHT OT KOHUEHTpalUHH XJOp-
HOTO JKese3a B mpoGe, HO He AO/KeH npeBblwath 25—30 Ma aas o6pa3-
OB C COAEpHaHHeM XJopHoro Kenesa 500—600 r/a. K noayuentoMy
TakuM o6pa3om nouTH GecusetHomy pactsopy o6bemom 50—60 ma npn-
auBaioT 4—06 Kanenb MHANKATOPa M THTIPYIOT cBoGoaHyio kucaoty 0,05 n.
BOJ\HBIM PacTBOPOM COAM A0 NMepexofia APKO-KPACHOM OKPACKK pacTBOpa
B cepo-3e/icHYI0, YcTORYNBYIO B TeucHHe 15—20 ¢.
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Conepxanye consmoll KHCAOTL (r/n) paccuntuiBaloT mo ¢opmyae
X = a . 0,001823 . 100 . 1000/(5 . 25),

rae a — o6beM 0,05 H. pacTpopa coAbl, H3PAaCXOMOBAHIIOTO HA THTPOBAIKCE, MJ;
0,001823 — KONIHYECTBO XJOPHCTOTO BOAOpOLA, COOTBeTCTBYlouiee | Ma To4uo 0,05 n.
pacTBopa YryeKHCJAoro HaTpHA.

JomycTHMble pacXOXXAeHHST MeXAY Mapajac/bHLIMH ONpeaeselHAMA
He NO/MKHH npesbiath 0,5 r/a.

No3za akTneHOrO BAA

a) ITo o6veny.

Annapatypa. Uwmnapu na 100 ma, rpagyupoBaHHble,

Xon onpepenennd AKTHBHHIl M H3 a3POTEHKOB, KaHaJOB,
pacnpefe/qHTeNbHEIX Yall BTOPHUUHLIX OTCTOMHHKOB, TIRATeJAbHO Mepeme-
IIHBAIOT B CKJIAHKAX M Pa3fHBAOT B UMAHHAPHL. OTMevaloT BpeMs, mocje
30 MUH CTOSIHHA B LHJAHHAPAX H3MepslOT 00beM, 3aHHMaeMblit OTCTOAB-
IUHMCA aKTHBHLIM HJAOM. Pe3yabratsl oTCueTa BHIPAXalOT B 06bEMHBIX
poasix (MpoueHTax).

6) ITo macce

AnnapaTtypa. Boponku Bioxuepa (aunamerpom 10 cm) ¢ xoa6oit
Byunsena. Kpyrnasa MegHas ceTKa ¢ OoTBepcTHAMH aHamerpom 0,5—1 mm
c onasHHbIM KpaeM. [lHamerp ceTKd Ha | cM MeHblle gAHAMETPA BOPOHKH.

Xog onpeaenenns. B cywnibHuil mkad cTaBAT OTKpHITHIE
GlOKCH ¥ KAadyT Ha TpeyroJbHHK Ge33oJibHble QHUABTPH (po30Bas JeH-
Ta) avameTrpoM |l cM, mpeaBapHTe/bHO C/JOXKeHHble MomosaM H ele pa3s
no cexyweil. OT™MeyaloT BpeMsl, KOria TeMmepaTypa YCTaHOBHTCA Ha
105°C u cymar B TeyeHHe | y, 3aTeM noBHIIAKT Temnepartypy ao 120°C
n cywar 30 MuH. B wkagy ¢puabTPH BKJAAAHBAIOT B GIOKCH, 3aKpLIBAIOT,
OXJ1aXKAAIOT B JKCHKAaTOpe H yepe3 30 MHH B3BelIHBAIOT.

OrmepsioT 50 uan 100 M cMeCH KHAKOCTH C HJIOM C TaKHM pacye-
TOM, uTOGH KOJIHYECTBO CYXOro BelllecTBa B npoGe He mpeBbimano 0,3—
0,4 r. BkaagbviBalor MeaHylo ceTKy B BopoHKy DBioxHepa u naotHo npwu-
JKHMAIOT CMOYeHHBIi GHABTP K cTeHKaM BOPOHKH. CoegHHAIOT KoaGy
ByH3eHa ¢ BOAOCTPYMHBIM HACOCOM H MEPEHOCAT WA W3 UMJAHHApA Ha
¢uabTp, pacnpenesisi paBHOMepPHO MO NMOBePXHOCTH ¢HAbTpa. OnoaackH-
BalOT WHIMHAP HeGOJbUIMMH MOPUHAMH AMCTH/IMPOBAHHON BOAM, MpHu-
JHBas ee MOCJe TOro, Kak BCs JKHAKOCTb NpoiiAeT uepe3 ¢HAbTP, BO H3-
Gexalime B3MyyHBaHHA Haa. OCTOPOXKHO BHIIHMAIOT CCTKY C QHALTPOM.
CraBaT GloKcH M CeTKH ¢ GuILTPaMH B CYMIHABHLI WKag, 3aMcyalor
BpeMs, Koraa rtemmepatypa mogHumerca o 105—120°C, cywar 60—
30 mMuH. OcTOpOXKHO BKNAALBAIOT (PUABTPH C OCALKOM B GIOKCHI, 3aKpH-
BAlOT HX H MepeHOCAT B IKCHKaToOp. BaBelrnBaloT, BHIYHTAR Haya/bHYIO
Maccy Giokca ¢ GHABTPOM, H MOJYYAlOT CyXOe BELLECTBO AKTHBHOrQ HJ/iAa
B MHJJIHTPaMMax Ha JauTp,
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Ckopoctp ocepannn axrnusHoro wna. Annapatypa. Luannapu
o6vemom 100 ma, rpanyuposanHbie. Boponka Bioxuepa auamerpom 10 ¢y
¢ koa6oi Byusena. Yacki.

Xon onpepnenennsa B uwaungp ob6vemom 100 ma BHOCAT
100 Ma cMecH XHAKOCTH C aKTHBHBIM HJIOM, B KOTOPOM COZEpPKHTCS OKO-
56 0,3 r cyxoro BemtecrBa. OTCTauBaOT ¥ OTMEYAIOT 3aHHMAaeMBIll HJIOM
o6beM B MHJUTHANTPAX Yepes onpefiesieHHble HHTePBAab BpeMeHH (3; 6;9;
12; 15; 18; 21; 24 u 30 muun). OTknaabBalOT o6bEMH B MHJIHAHTPAX
M BPeMSi B MHHYTaX MO OCAM KOOPAHHAT, CTPOAT KPHBBIE CKOPOCTH OCe-
JaHHa HiIa.

CKopocTb oCelaHHA HJa OMPeAC/AIOT NPH MOCTOAHHOM KOHUEHTpa-
UMM Haa, ycaoBHO npH 3 r/a cmecH. O6LeMbl Mia H3MEPAIOT B OLHOM
unaunape. Jas ocrtanuHbX UWAHHAPOB 103y HJA 10 CYXOMY BelllecTBY
PacCUHTHIBAIOT.

NMpumep. B unauuap 1 nomewmaor 80 MA CMecH KHAKOCTH C HJIOM, AOJNHBAIOT
KHAKOCTBIO A0 100 Ma. Cyxoro BelmecTBa W/a B LHJAKHADe OKasanaoch 0,2 r. B uu-
AUHAP 2 HaAHBAIOT 120 M TaKoft e CMeCH € MAOM K AAIOT YRJAOTHATLCA MO
100 Ma. KoanuecTso cyxoro Bemectsa X=0,2-120/80=0,3 r 8 100 Ma, uau 3 r/a.

Haoenift uHAeKe paBen oGbeMy B MHANAHTPAX, 3auuMaeMoMy | r
CYX0ro BeleCTBa aKTHBHOTo uji1a uepe3 30 MHH OTCTaHBaHHSI B LMAHHA-
pe. IIpo6y cmecn ¢ naoM, cogepxauyio 0,3 r cyxoro BellecTa, Tilla-
TeJAbHO B36a/THIBAIOT, HAJNMBAIOT [0 YepThl B LMIHHApe Ha 100 Mma
H orcranBaioT B TeueHHe 30 muH. OTMeuatotT o6beM, 3aHHMaeMbIil HIOM,
B MHVIHANTPAX HJH B TPOLEHTAX H ONpPeAe/siOT CyXQe BelLeCTBO aKTHB-
HOTrQ HJla B rpamMMax.

Hanoswiit unaexc / = V/q,

rae V — o6beM, Ma; g — cyXoe Bellectso, I,

PesyabraThl OKpYrJsioT A0 UeAblX MHJJIHAHTPOB,

Morpe6GHocTs B Kucaopone akTushoro waa. IIpuHuunm Merog
OCHOBaH Ha MaHOMeTPHYECKOM H3MepPeHHH KOJHYecTBa KHCIOpoAa, mo-
Tpe6/IieMOoro aKTHBHHIM WJOM B 3afaHHBIX YCJOBHAX. BenuunHa norpe6-
HOCTH aKTHBHOIO HJIa B KHC/IOpPOAe XapaKTepH3yeT CTeneHb pereHepamui
ero H MoXeT ObITb HCMO/b30BAHA AJA onpejeneHHs ONTHMa/biOi J03Hl
aKTHBHOT'O HJIa B COOPYKCHHAX MO cEe30HaM roja.

Annaparypa. Manomerpuuecknit npuop Cusnmoua u Xapk-
necca (puc. 24). IMaockonounyio pecnupaunoHHyo koa6y c npo6oit co-
equnsior U-o6pasuoil TpyOKkoii MaHOMeTpa, Apyras BeTBb KOTOPOFO
coeaHHCHA ¢ KOMMEHCAUHOHHON Koa6oit o6beMoM, mpHGAH3HTENbHO paB-
HbIM 06beMy Bo3ayxa B pecnupaunnoHHoil koaGe. Ha amo komnencaiHoH.
HOfl KoJ6Ll HAaNHBAlOT HeMHOTO MHCTHJJHPOBaHHOK BoAbl. B KauectBe
MaHOMETPHYECKOR MHAKOCTH HCHONb3YIOT MAHOMETPHYECKYIQ) MKHAKOCTDH
Kpebea.
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JKuaxoetb Kpe6ea rotosar caeayiomum obpasoM. B 1 a gucruann-
poBaHHOt BoAW pactBopsiorT 44 r GessogHoro 6poMHAa HaTpus (mpea-
BapHTenbHo BhicymeHHoro npu 105°C), 1 r CIIAB mapku OIl-7 uau
OrII-10, 0,3 r cuupky dBanca. [110THOCTL MaHOMETPHYECKONT MKHAKOCTH
npu 20°C 1,033 r/em?.

O6vem pecnupauronnoil koabel | a. BHyTpH noapewien cocyd, 3a-
NOHEHHBI 1Me/IoUblo AAS MOTAOLLeHHs YrJieKHcaoro rasa. IIpo6y sunu-
MaIoT HAH 06aBAAIOT Yepe3 GOKOBOH OTPOCTOK.

KoanyectBo KHc/opona, MOT/OWEHHOTO CTOUHOM BOAOH H3 BO3AyXa,
HaXoAfIErocsi B PecnUpalHOHHON Ko/be, BOCCTaHaBAWBAaeTCH aoGabJe-
HHeM KHCJIODOAA H3 rpPaiyHPOBaHHON KHCJIOPOAHOf GIOPETKH, MOMELeH-
Holt B BoxsHylo pyGawky. Kncaopox B Kucaopoanyio 6ioperky aoGas-
JSIOT M3 KHCJIOPOAHOrO COCYAa, KOTOPHIfi 3aMOJHSAIOT H3 KHCJIOPOAHOTO
6annona (MoXeT GbiTb HCMOJIB30BaHA KHC/AOpOAHas noaywka). Ias Bu-
PaBHHBAHHA AaBJeHHS B KHCJIOPOAHO!T OlOpeTKe W KOMMNEHCALHOHHOM
KoJI6e CAYXKHT MaHOMETpP, TaKKe 3anojHeHHblit HeGoibuMM o6bEeMOM
MaHoMeTpHuecKoit xKuakoctH KpeGea. PecnupaunonHas B KOMNEHCalHOH-
Hast KoJO6bl, KHCAOPOAHLI cocyn nmpuOGopa morpyxeHw B 6anio, cHaGxen-
HYI0 HarpeBaTe/JIiMH, TePMOPEryJfiTOpoM H LHPKYJRUHOHHLIM HACOCOM.

CrouHan Boga B pecnMpauuoHHofi Ko/6e nepeMmelIHBaeTCi MarHHr-
HOMi mewankofi. MarHuT, NOMCUIEHHBIT B pecnUpalUHOHHYIO Koaby,

’/

23 .@I \22 20

Puc. 24. MpuGop aaa onpesenenus NOTPeGHOCTH B KICAOPOAEe AKTHBHOrO HAA
I — KOMmEHCALHOKIAA Konba; 2, 3, 5, 6, 8, 10=14 — kpanu; 4, 19— Mauomer-
pbl; 7 — BOPOHKA; 9 — rosnoBKa pecHHPalHOHHOR KoAOh;, /5 ~— KHCJopoauas 6io-
perka; [6 — poasuas py6amka; I7 — Gaafonuuk ¢ PTyTLIO; /8 — KMCJAOPOANBIAL €O~
cyn; 20 — koMnencauHonuas xoaGa; 2/ — ancopOunorubifi cocys; 22 e pecnupauny-

QHUAR KoAGa; 23 — MaruHTHAN MeWwaaKy
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AoAXKell HMeTb UMJIHHADHUeCKYIO GODMY H fIONHITHACHOBOE NOKPHTHE.
BopoTHIUKH BOKPYF TOPJAA peclHPAUHOlHLIX M KOMIEHCAHOHHBIX KOJ6,
a TaKXe KHCJAOPOAHOTO COoCyla AN NPeAOTBPAaUleHHS WX BCMJLIBAHHA
APHKperJeHL KPenKHMH 3JACTHUNLIMK JCHTaMH K KPIOYKaM Ha AHC GaiH.
BopoTHHUKH H KPIOUKH BBINOJHEHH M3 opraHHueckoro crekaa. Kucjopoa-
Han GlopeTKa OKpY)KeHa UMAMHADHYeCKON BOAfHON pyGamkofi. Boaa,
uHpKyaupyiouas B pyGaike, gBASETCA 4aCTbl0 OCHOBHOTO NOTOK3 BOAMI,
MOAABAEMOTr0 HAacOCOM, H HMCET OJHHAKOBYI0 TeMNepaTypy ¢ BOAOIl
6ann. INocTosHCTBO TeMnepaTyph BOALI B BOoAsiHON GaHe B TeueHHe ONbITa
ofecneyHBasoCch TEPMOCTATHPYIOWHM YCTPONCTBOM.

YerpoiicrBo cocTouT M3 dnektposBurateas YMT-21 ¢ uenrpobex-
HBIM HacOCOM, HarpeBaTC/ALHOIO JeMeHTa, XOJNOAMAbHHKA H KOHTAKTHOrO
tepmomerpa TKM-0—50°C. PalGora tepmoctathpyiowiero ycTpolicTsa
3akmouaercsa B cieaytouteM. [Ipn oTKaoHCHHH TemnepaTypul Boabl B GaHe
oT 3agaHHoro napamerpa (20°C) KOHTAKTHBI TEpMOMETP NPOMEKYTOY-
HBIM pesie BKJIoYaeT 3JeKTPOABHraTelhb ¢ HACOCOM H MPOroHser Boay
GaHH B 3aBHCHMOCTH OT TeMNepaTypbl OKpy:Kalollefi cpefibl uyepe3 Xo0J0-
AMALHHK WM Yepe3 HarpeBaTesbHbill asemeHT. [Ipu6op MoxKeT cocToAThb
H3 OZIHOTO HJIH TPEX PeCnHPOMETPOB.

NoarotoBka npuGopa kK pa6oTte. Bce wanpn Kpanos
npu6opa CMa3biBAIOT TOHKHM cJoeM G6e3BOAHOrO JAHOJHHA MJAH Kayyy-
KOBOWM CMa3Koil (OTBepCTHsi KPaHOB AOMXKHBEI ObITh CBOGOAHB! OT CMa3KH),

PecninpaunoHHble KOAGH ¢ METAJJIHYECKHMH CTEPXHAMH IJs mnepe-
MeLIHBaHNA MarHHTHOM MellaJKoil YCTaHaBJHBAIOT B COOTBETCTBYIOLIHe
THeaja BoisiHOM GaHH M YKPenasioT 3JacTHYHBIMH JICHTaMH, COeAHHAIO-
WHMH BOPOTHHYKH K01 ¢ KPIOUKaMH Ha AHe GaHH.

Ancop6unonnbiit cocyn samosnsior 1 ma 30%-Horo epxoro Hatpa
LA TIOTJIOIIEHHs YT/ICKHC/IOrO Ta3a, BLIAEAIONIETOCS B Mpolecce Abixa-
HHSl aKTHBHOrO HJ2, H MOXBEIIHBAIOT BHYTPb TONOBKH pPecnHPaLHOHHOM
Koa6ut 9. KucaoponHuiit cocyn /8 n Goperky /5 3anosiHsioT KHCA0POAOM,
ANS uero 3akpbiBaloT Kpadw /3 m otkpmBaior KpaH /4. Has 3anonnemus
KHCJIOPOHON GlopeTKH 3akpuiBaloT Kpauul 11, 12, 14 wu oTkphiBaioT
kpan [3. IlepenBuKeHHeM CTeKNsiHHOro G6aJIOHYHKAa € PTYTbio, ykpen-
JICHHOTO B MeTaJ/IHYeCKOM CTaKaHuHMKe Ha WITAaTHBe, PeryAHPYIOT NMOCTyN-
JieHne Kucaopoaa B KHcaopomuyto Gioperky. IMocne sanosnenus Kueso-
poAHOfI GIODETKH BLIPAaBHHBAIOT flaBJieHHe KHCJAOPOAA M ras3a B KOMIeEH-
caunonnon kKonbe 20. [pu stoMm Kpauwm [1, 13 u peryaupylomuit KpaH
MaHoMeTpa /9 3aKpHITbI; OTKpPLIBAOT KpaH /2 B KpaH KOMNEHCAUHOHHOM
Koa6ut 20. Ilepensuras GaanoimyuKk ¢ pTyTbio, [A0GHBAIOTCA paBeHCTBA
CTONGOB MaHOMETPHUECKOIl XUAKOCTH B Mamnomerpe [9, nonoxenne Gan-
Jonunka I7 GpuKCHpYIOT Ha wWTATHBE.

TMpuGop npoBepAIOT HA FePMETHUHOCTL CO3AAHHEM H3GLITOUIIONO AAB-
JEHHSt Ta3a BHYTPH peclHpauHoiinoit Koa6u. Peryaupyoiuune kpasu 3, 5
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Ha MaHoMmerpe 4 u KpaH 2 MeXXAy MaHOMETPOM M KOMMEHCAUHOHHON KoJ-
6oi1 3aKpbITH. 3aKpbiThl Tak:Ke Kpaust 8, /12 n 13. Kpauw 6, 10 n 11
OTKPHITH. OnyckanneM GajlIoNuHKa €O PTYTbIO OGecneuuBaloT HOAavy
KHCJI0polla B pecmHpaliHoHHylo Koaby. Ilocae Toro Kak pasHuua B ypoB-
HAX xkuakocTn KpeGea B MaHoMeTpe focturier 20 mm, kpan /I 3aKpbi-
paiot. IlpuGop cuntaeTcsi FepMEeTHUNLIM, €C/IH Pa3lHUA B YPOBHAX MaHO-
MeTpHUecKoil Auaxoctn, papnas 20 MM, coxpansiercs B TeuenHe 20—
30 M.

PaGora Ha npuGope. [Tocae nposepkn npuGopa Ha repMernu-
HOCTb M3GBITOYHOE AaBieHHe cOpaceiBaloT. Ilasi 5TOro OTKpHIBAIOT KpaHbl
3, 5, 2 1 8 TIpoGy cTOYHOI! BOABI HJIH CMECH CTOYHON BOAL C AKTHBHHIM
naom o6vemoM oT 50 mo 750 Ma BBOAAT uepe3 BOPOHKY. Bkalovaior
TepMOCTaTHpYIOlllee YCTPOACTBO H joBoAaT Ao 20° C Temnepatypy BoAd-
Hoit Ganu, BulpaBHuBalOT MaBJ/ieHHe ra3a B pecNHPALHOHHOM, KOMMeHca-
LIMOHHBIX TpeX Kosbax M KHcJopoaHoi Gioperke. Ilpn oTKpHITHIX KpaHax
2,6, 10 u 11 (ocrajbHble 3aKPLHTH) ABHXKEHHeM Ga/UIOHYHKA CO PTYTLIO
JIKKBHAMDYIOT pasHHUy B YPOBHIX MAaHOMETPHUECKOH MXHAKOCTH Ha Ma-
HOMETpe H KpaH 3aKphIBAIOT. BKJIOYAlOT MarHHTHYIO MeilajiKy, perict-
PHPYIOT BpeMmsi Hayaja ONHTA, OAHOBpPeMEHHO OTMevaioT GapoMerpHye-
ckoe aasieHHe. ITo Mepe moTpeGaeHHs KHCIOPOJAA CMECHIO CTOYHOH XKHA-
KOCTH C aKTHBHHM HJIOM, B PeCNHPaHOHHON Koabe CO34aeTcA paspexe-
HHe, peructpHpyemoe MasHoMerpoM. IIpH ROCTHXKEHHMH pa3HHUW B ypOB-
HAX MaHoMeTpHueckol KHAKocTH 20—30 MM R06aBAAIOT KHCJAOPOA H3
KucaoponHoit Gioperku. Jsi 3TOro OTMEYAlOT NOKa3aHWe KHCJAOPOAHONH
GIOPeTKH, OTKPLIBAIOT KPaH H peryjiHpoBaHHEM RONOMEHHA CTaKaHYHKa
€O PTYTbIO A06GABASIOT KHCJOPOA B PecnHpauHolinyio Koaby R0 BLIpaBHH-
BAaHHA YPOBHel JHAKOCTH B MaHomeTpe. Kuciopoa moGapasiotr npu pa-
Goraromweit Mariutholi Mewaaxe. ITocre 3toro 3akpuBalor Kpau I/ n
3alHCHIBAIOT HOBHII ypoBeHb B GiopeTke. Ilo pasHocTH ypOBHeH KHcao-
ponHoit GIOpeTKH CYAAT O KoJHuecTBe A06aB/ieHHOro Kuciopopa. B ma-
Yyane H KOHile ONBITa ONpefeiOT COfepHKaHHe pacTBOPEHHOIO KHC/IOPOAa
B CMeCH CTOYHOH BOAB C AKTHBHBIM HJIOM.

Pacuyetr. OG6Gbem kHciopoaa, A06GaB/EHHOrO B PecnHpPaUuHOHHYIO
KoAGy H3 KHCIOPOAHON GlopeTKH, paBeH 06beMy KHCAOPOAA, MOIVIOUICH-
Horo mpoGoii. O6beM KHCAOpPOAA B MHANHAHTPAX, MOLIEALIHA Ha OKHCe
JeRHe NpH TeMnepaType H AaBJeHHH ONBITA, NMPHBOAHTCA K MHJNVIHTPAM-
MaM KHC/I0pPOZA NMPH HOPMAaJbHHX TeMmepaType H AaBJCHHH.

Has mepecuera MHJJHAHTPOB KHCJOPOAA, HACHILLIEHHOTO BOAAHBIMH
napamu npu pabouBX NABAEHHH H TeMnepaType B MHJJIHIPaMMB KHCJO-
pona, moab3ylorces Taba. 6. YMHOMEHHeM MOrJoLaeMoro o6beMa KHCAO-
poaa Ha COOTBETCTBYIOLIHA KO3)QPHUKEHT MOAYYaAlOT MOTPeGJEHHBI KHC-
Jopoa (mr/a):

notpeGiieHHbIli KHCJIOPOR =
__Hcnoab3oBaHHBIA 06beM KHC0poaa X 06beMHO-BoRIbIf pakTop X 1000
- 06BbeM Npo6H
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Taéanna 6. Macca xXHcI0pOA3, HACHIMENROTO BOASALIMM MapaMM, Mr/cM®

[ = ]

%;5 10°C | 11°C | 12°G | 13°C | 14°C | 15°C | 16°C | 17°C | 18°C | 19°C | 20°C | 21°C | 22°C | 23°C | 24°C | 25°C
S¢S

700 1,25311,248]1,242{1,237{1,231]1,225}1,219{1,214]1,208]1,202}1,196/|1,19 |1,184]1,178(1,172]1,165
702 }ft,257]1,25111,246]1,24 |1,234]1,229|1,22311,217(1,2111,265(1,2 1,194|1,188|1,181|1,175{1,169
704 1,26 |1,25501,249}1,244]1,238]|1,232]1.227(1,22111,215}1,209|1,203}1,t97)1,191|1,185]|1,179]1,172
706 }1,26411,259011,253}1,247|1,241]1,236|14,23 [1,224}11,218(1,212)1,207}1,201|1,194}1,188]1,182|1,176
708 |1,268[1,262%1,256| 1,251 |%,245(1,239|1,234|1,22811,222}1,216{1,21 }1,204]1,198}1,192]|1,186/(1,179
710 1,271[1,266]1,26 |1,254]1,249|1,243}13,237|1,231|1,225)1,219]|1.214]1,208|1,202|1,195|1,189}1,183
712 1,275]11,269[1,264|1,258}1,2521,247|1,241|1,2351,229|1,22311,217)1,21111,205(1,199]1,192]1,186
714 1,279 1,273 | 3,267}11,262|1,256| 1,25 |1,244|1,239]|1,233}1,227 1,221 |1,215|1,208}1,202(1,196]1,19
716 t1,282]|1,2771,27111,26511,2591,254|1,248]1,242}1,236]11,23 |1.,224|1,218|1,212|1,206}1,199}1,193
718 }1,28611,28 |1,274|1,269)11,263|14,257)1,25111,245|1,24 |1,234]{1,228]1,221[1,215[1,209]1,203]|1,196
720 1,289 1,284 13,278)114,272)1,267|1,261|1,255]1,249|1,243}1,237|1,231)¢,225}1,219]1,213]|1,206!1,2
722 1,2931,287}3,28211,276{1,27 |},264)1,259|1,253}1,247]1,2411,235|1,229|1,222¢1,216|1,21 |1,20°
724 1,297(1,29111,285|1:,28 {1,274|1,268|1,262(1,256{1,25 |1,244]|1,238]1,232]1,226)1,22 |1,213]1,20.
726 1.3 1,295)1,289|1,283|1,277(1,271|1,266(1,26 |1},254[1,248|1,242}1,236(1,229]|1,223}1,217]|1,21
728 1,304}1,298)1,292}1,287 1,281 1,275 1,269)1,263{1,257|1,251[1,245)1,239|1,233|1,226(1,22 |1,213
730 1,308}1,302]1,29}1,29 |1,284]|1,27911,273|4,267|1,261]1,255}1,249(1,243]1,236]|1,23 |1.224]1.,217
732 1,311}11,306)11,3 1,204 11,288}1,282(13,276 1,27 |1,264}1,258]1,25211,246|1,24 |1,233]1,227]1,221
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§:5 10°C | 11°C | 12°C | 13°C | 14°C | 15°C | 16°C | 17°C | 18°C | 19°C | 20°C | 21°C | 22°C | 23°C | 24°C | 25°C
=&

734 |1,315{1,309 {1,303 |1,298]1,292[1,286|1,28 |1,274[1,268]1,262)1,256(1,25 |1,243(1,237)1,2311,224
736 |1,318}1,313|1,307|1.301|1,295|1,289}1,283(1,277)1,271|1,265(1,259(1,263)1,247]1,24 |1,234( 1,227
738 |[1.322)1,316 1,31 [1,305}1,290|1,2903]1,287|1,281|1,2756]1,269]1,263]|1,256]|1,25 |1,244]1,237]1,231
740 |1,326}1,32 |1,314}1,308}1,302}{1,296|1,29 |1,286(1,278(1,272|1,266|1,26 |1,254]1,247|1,241]1,234
742 |[1,329(1,3241,318(1,312|1,306]1,3 |1,204|1,289(1,281|1,276{1,27 |1,263]1,257]1.251(1,244]|1,238
744 |1,333|1,327}1,321(1,315}1,309]|1,304}1,298]1,202}1,285}1,27011,273]|1,266|1,261)1,253}1.248]1,241
746 |1,337)1,3311,325|1,319|1,313(1,307}1,301(1,295|1,289|1,283)1,277(1,27 [1,264[1,258]|1,251][1,245
748 |1,34 |1,334|1,328|1,323}1,317|1,311|1,305|1,299|1,292|1,286|1,28 |1,274|1,267|1,261(1,255]1,248
750 |1,344|1,338|1,332}|1,326)1,32 [1,314f1,308|1,302]{1,296] 1,29 |1,284|1,2771,2711,264]|1,258]|1,252
72 |1,347(1,342|1,3361,33 |1,324|1,318(1,312|1,306]1.3 |1,203}1,287)1,281]|1,274|1,268{1,261}1,255
754 |1,351(1,345(1,3391,333}1,327{1,321|1,315|1,309{1,303}1,297|1,291]1,284{1,27811,272{1,265!1,258
756 |1,355|1,349|1,343}1,3371,331[1,325(1,319(1,313)1,307 (1,3 [1,294|1,288(1,282{1,275|1,269]1,262
768 |1,35811,352|1,346|1,3411,334]1,329]1,322}1,316|1,31 }1,304|1,298|1,29t|1,285|1,279|1,272]|1,265
760 |1,362(1,356|1,35 |1,3441,3381,332(1,326(1,32 [1,314]1,307|1,301|1,205[1,288(1,282]1,276]1,269
762 |1,366|1,36 |1,354|1,348}1,342|1,336|1,33 |1,323|1,3171,311|1,304|1,298|1,292]1,285(1,279]|1,272
764 |1,369|1,363]1,357|1,351|1,345[1,339|1,333[1,327)1,321)y,314|1,308[1,302{1.295|1,280)1,282]1,276
766 |1,37311,367)1,361}1,355)1,349}1,343]1,337|1,331|1,324]1,318|1,312|1,305|1.299|1,292|1,286|1,279
768 |1,377|1,371 1,365 1,359|1,353|1,346|1,34 |1,334|1,328]1,322)1,315|1,309|1,302]1,206]|1,286{1,283
770 }1,38 |1,374)1,368)1,362}1,356]1,36 |1,344]1,338}1,331)1,32511,319]1,312]1,306|1,299]1,293]1,28¢€




Kucnopoauyio notpe6HOCTb akTHBHOro maa (mr/(si-4)) onpegensior
no ¢opmyne

X = [Cy — (C; — Cy)] 5/(td),

rae Co — KoHUeNTpalHsi KHCAOPOAA, NOTPeG/eHHOro NPH  HOPMAALHBLIX  YCJ/IOBH-
Ax, Mr/a; Cj— KoHHeNnTpauus DPacTBOPENHOro KHCAOPOAa B Hawane omuita, Mrfa;
Cs — KOHUEHTPAUHA PACTBOPEHIIOrO KHCAOPOAA B KOHLE ONbITa; MR/A; { — BpeMs, 9;
d — no3a uaa, rfa; 5~ npuBenennas 032 aKTHBIOFO MAA.

ITorpemHnoctTs U OKpyraeHnnue pe3yabtatoB. [Torpem-
HOCTb onbita He npeBbiltaet 5%. PeayabTaThl OKPYraAIOT A0 UEANX MHJ-
JIHTPaMMOB.

Taasa 7. AHAJIH3 TA3A BPO)XEHUSA OCAJKA
H AKTHBHOIO UJA

O160op npobu rasa. IIns orbopa rasa Ha aHaaus K natpyOky raso-
MpPoBOfa MPHCOENHHSIOT KayyyKoBYIO TPYOKY H, OTKPbIB BeHTHJb, NpoO-
MbIBalOT €e ra3oM, OTHHMaa TPYOKy naanbllaMH HECKOJbKO pa3 CBepxy
nounsy. [locae 3toro K TpyOKe npHCOEAHHAIOT KOHel [a30BOM MHMETKH.
TuneTky M KOHUBl ee NMPeABapHTENbHO 3aMOJHAIOT 3aNOPHOA KHAKOCTbIO,
259%-HbIM pacTBOPOM XJOPHCTOTO HaTpHA, MOAKHC/JEHHOro HECKOJbKHMH
KamIaMH consiHOM KHCAoThi. OTKPLIBAIOT BepXHHIl, a 3aTeM HHXHH{1 KpaH
NUMETKH, BHITECHAEMYIO ra30M 3aMopHYI0 XKHAKOCTb COOHpAOT B cocyd,
B KOTOPOM HaxoaHnacb ra3opas numetka. [luneTky HanosHSIOT rasoM
C TaKHM pacyeToM, YyToGLl B HHXKHEM KOHLe ee OCTaBajnoch 5—7 Ma XKHI-
KoctH. [To okoHuaHHH oTGOpa rasa 3aKpblBalOT CHayaja HHXHHUH, a NOTOM
BEPXHHIl KpaH NMHMETKH M B MOCJAEJHIOI0 OYepeAb BEHTHJbL Ha rasonpo-
BO#e.

Anaans raza. [Ipununn az 6poxeHHs coaepKHT MeTaH, yrie-
KHCJIOTY, BOAOPOA, a30T H KHcaopol. CocTaBHble YacTH ra3oBod CMecCH
NOCNAEAOBATE/NbHO TOMJIOLIAIOT Pa3/HYHBIMH MOTJOTHTENAMH, ropioyHe ya-
cTH CKHraioT. KosnuecTBeHHO KOMMOHEHTLI rasa ONpefiensior No pasHo-
CTH 06bEMOB 10 H MOC/e MOTJIOIEeHHS H CXKHTraHus.

Annmapartypa. Has ananusa raza 6poxeHHA METAHTEHKOB MOJb-
syoTes razoanaausatopom BTH-1 wau BTH-2. lasoananusarop BTH-1
COCTOHT H3 [BOIIHOIl rpaAyHpoBaHNOfl GIOPCTKH, pacnpeaeaHTeNbHOH Tpe-
GEHKH, TMOIJOTHTC/ABLHBIX COCYAOB, COCYAa AJSi CXHFaHHS H METAH AAf
cxKurauusa. B norsoTutenvHsle cocyan Hanupaior: BoaHblit  33%-Hbit
pacrsop KOH aas norsaowenna CO; (rotoBAT Ha KunsueHOM AHCTHMIH-
poBaHHOI1 Boae);

poauuiit 33%-uwtit pactsop KOII ans noraouwenns CO; nocae cxH-
FaHuA BOAOpPOAA H MeTaHa,
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nieN0YHOR pacTBOP NMHPOTaanoNa AJA MOIJIOUlEHHA Kucjopoma (56 r
nuporaanona B 100 Ma crerka nogorpetoit BoAb ¢ foGaBaenneM 260 ma
339% -1oro pacTBOopa e€LKOro Kaau);

BoaHbilt 10%-HEIM PAcTBOP CepHOIT KHCIOTHI.

Xop onpenenennsa rasza. [IpoBepsaloT yHeTOTY yacrell npH-
Gopa M CMa3sHBAIOT KPaHbl BaseJHHOM HaH cMaskoi (1 u. TomieHoro
CBHHOTO cana, 3 4. BazesnHa # 0,5 u. myesMHOro BOCKa) He OGHALHO,
yTo6bl CMa3Ka He mnonaja B rpeGCHKY MAH B COCYAH C MOTIOTHTEASMH.
KpaH Bcrasasior B MydTy H MpoBepTHLIBAIOT, NOKAa CMa3Ka He pacrpefie-
JIUTCA paBHOMEPHO MO Beei noBepxHocTH. Onpenensior o6beM npocTpaH-
¢TBa B Kamuasipe GIOPCTKH OT NyJiA 10 MeCTa MPHCOEAHHEHHA K rpeleH-
Ke (mo0 Kpama),

B morJoTHTCALHBIX COCYfax MEpeBOAAT PAacTBOPHl H3 LIHMKHEH uacTn
B BepxHiolo. Ilas 3toro Ha rpeGelike OTKPHIBAIOT KPaitHUil JieBHil Tpex-
X0[0BO#l KPaH M KpaH Ha BHJIKe, coefHHsioOUlell HIMepHTeabHYIO GlopeT-
Ky ¢ HaMoOpHON CKMASIHKOH, TMONHSAB HAMOPHYIO CKAAHKY, 3aMOJHAIOT HaMe-
pHTeJbHYI0 GIOpeTKY 3amopHOf JKHAKOCTBIO A0 HyAA. 3anopHON JKHAKO-
CTblo cayxur 22—25%-HHil pacTBOp XJOPHCTOrO HATPHS, MOAKHCIEHHEIf
HECKOJIbKHMH Kam/siMH COJISINON KHCAOTH. 3aTeM KpaH Ha rpebenke
3aKpHIBAIOT, OTKPLIBAIOT Kpall MOTJIQTHTENLHOTO COCYRAa AAs cooOblenHs
¢ rpeGeHKoil H, OMYCTHB HANOPHYIO CKJASHKY, HAMOJHAIOT BePXHIOI YacCTh
NOr/OTHTEJNLHOIO COCY/Za PacTBOPOM A0 KpaHa MJH A0 METKH Ha ropasiu-
Ke cocyaa. TaknM ke oOpa3oM 3amoJHAIOT BEPXHIO0 YacTb OCTaJbHBIX
NOT/IOTHTENbHBIX cOcynoB. Bo Bcex cocyaax ypoBeHb morioTHTedel R0J-
¥eH OblTb 0JHHAKOB.

IMpoBepsiloT repMEeTHYHOCThL BCex wacTelt rasoauanusatopa. Jas
3TOr0 OTKPHIBAIOT Ha rpeGeHKe TpexxoAoBoit KpafiHuil KpaH Ha BO3AYX
H KpaH Ha BHJKE M NOAHSATHEM HanmopHO#l CKARHKH HAMOJHSIOT H3MepH-
TeJIbHYIO GIOpPeTKY 3aNopHOM JKHAKOCTbIO OO0 HYJsA. 3aTeM NepeKpHBaioT
KpaH Ha BHJKe K LAPHKOBOI YacTH GIOPeTKH H NpH OMYCKaHHH Hamop-
HOM CKJAHKH 3a6HpaloT B ULHJAHHAPHYECKYIO H3MEePHTEJbHYI0 G6l0peTKy
10—15 ma Bo3ayxa, moc/te uero KpaHbl Ha rpeGeHKe M Ha BUJIKe 3aKPhbl-
BAaIOT. 3aMCYAIOT YPOBCHb JKHAKOCTH B LUHJHHAPHUECKOl GlopeTke, Hanop-
HYIO CKJAHKY CTaBAT Ha Bepx mpHGOpa H OTKPHIBAIOT KPaH Ha BHJKe
K UHAHHApHYecKoill Gloperke. Ecan npuGop repMerHueH, ypoBeHb KHA-
KocTH B GlopeTKe He McHsiercs. B mMpoTHBHOM ciyuae ycTPaHMIOT yTeuKy
W TIPOBCPSIIOT FEPMCTHUIOCTb KBapUCBoit TPYSKH aas cxkuranus. ITocae
sToro mpoMuBalor rpeleiky M Kpapuceylo Tpy6ky asorom. Chavasa
0CBOGOXKAAIOT LHJIHIIPHUCCKYIO GIOPETKY OT BO3AYXa, AJISI ITOTO OTKPHI-
BAlOT Ha rpe6CHKe TPeXXomoBOi Kpaiiluil JieBblil KpaH 11a BO3AYX M NMOA-
HATHEM HAMOPHON CKASIHKH NOBOAAT B GlOpeTKe 3amOPHYIO JKHAKOCTb 10
Byas. ITocne sToro Kpaubl nepekpbiBaior. K JleBOMY OTpoCTKYy rpeGeHk
NPHCOEAHHSAIOT NMHIETKY ¢ a30TOM, KOTOPYIO MOMELLaloT B COCYyR ¢ 3amnop-
HOfl XKHaKocTLio. OTKPEIB3IOT HHMHHA KpaH TNUNeTKH ¢ a30TOM, KpaH
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HAa BHJKe, COCAHHSIOWNA HanopHylo CKASHKY ¢ wapHKoBofi Gloperkof,
M TPexxodoBoft KpaH Ha rpeGeHKe AJA COCAHHEHHS MHIETKH C a30TOM,
B nocieqHIO0 ouepellb OTKPHIBAIOT BePXHHA KpaH Ha MHMETKe ¢ a30TOM.
Onyckast HanopHyl0 CKJAAHKY, 3aGupalor 15—20 ma asotra B uamepH-
TebHyl0 GlOpeTKy. 3aKpbIBAlOT BEPXHHH KPaH MHMNETKH ¢ a30TOM, MOAHH-
MaloT HaMOPHYIO CKJSHKY, OTKPHIBAIOT JICBOCTOPOHHHA TPEXXOZOBO/l KpaH
rpeGeHKH Ha BO3AYX H BLIGDPACHIBAIOT cMeCb BO3ZYXAa C a30TOM B aTMO-
cepy. ITpoMbIBKY rpebeliku a3oTOM MOBTOPAIOT elle 2—3 pasa. Asorom
HECKOJILKO Pa3 MPOMLIBAIOT KBapleBYlo TPYOKY aas ckuranus. Ilanbuef-
Iylo NpoMblBKY mpu6opa BeayT a3oroM. Ias storo nomemarr 50 ma
a30Ta OMHCAHHLIM BbLILIC CMOCOOOM B LIAPHKOBYIO GIOPETKY, MEPeKpLBaIOT
BepPXHHIl KpaH 11a NHNeTKe ¢ a30TOM H TPEXXONOBON KpaH Ha rpebeHKe,
OTKPHIBAIOT KPaH, MeXAy rpeGeHKOM M MOTJOTHTEJbHHM COCYAOM, B KO-
TOPOM CONEPIKUTCA LieNiouHOi pacTBop muporaatosa. [lognumas w
onycKas HamopHYIO CKJSIMKY, NMPONYCKAlOT a30T yepe3 pacTBOp NMHPOTaj-
Jofia 0 MOCTOSAHHOrO o6beMa. A30TOM, CBOGOAHBIM OT KHCAOPOAA, MPO-
MBIBAaIOT HECKOJbKO pPa3 rpeGeHKY H TPYOKY ANl CXHraHHs, a30oT KaX-
abift pas BuibpacuiBaior B atmocdepy. ITocne mpomeiBku npn6opa oTco-
€JHHAIOT MHAETKY C a30TOM.

ITpoMbiBaTh nMpuGop MOKHO a3oToM Bo3gyxa. B stom cayuae mome-
IaloT B H3MepHTebHYIO GlopeTky 100 Ma Bosgyxa H MpomycKaloT yepes
nuporassion fo mocrossnoro o6bema. B 100 ma Bosayxa copmepxHTCs
npuMepHo 79 MJ a3oTa, ocTajbHoe — KHcaopoll. [locse mpombisku npH-
6opa a30TOM aHaMH3HPYeMblHl ra3s HaGHPAIOT B H3MePHTEJbHYIO GlOperxy.
Tpasutit oTpocTOK rpeGeHKH, K KOTOPOMY Obin NpHCOEAHHEH COCYA A
CKHTaHHA, ecnu moan3yiorca annapatom BTH-1, sanoansior 3anopHofi
KUAKOCTbIO. lasi 3TOrO HanopHyl0 CKAAHKY CTaBAT Ha npuHGOP, OTKpHI-
BalOT KpaH Ha BHJKe M MPaBBIl TPeXX040BOM KpaH rpeGeHKH Ha BO3AYX,
nepeKpuiB JMEBYI0 YacTb rpeGeHKH, 3amoJHAIOT OTPOCTOK  JKHAKOCTHIO.
TpexxofoBoil KpaH Ha rpeGeHke H KpaH Ha BHJKe 3aKpHIBAIOT, K OTPOCT-
Ky OPHCOeAHHAIOT Ta3oBYl0 MHNeTKY ¢ mpoGofi Hccaeayemoro rasa. [Tu-
MEeTKY MOMeUlaloT B COCYH € 3aMOPHOH XHAKOCTBIO H OTKPHIBAIOT HHUMHHIA
KpaH. 3aTeM OTKPHLIBAIOT KpPaH Ha BHJKe, COeMHHSIOUIC!l HamopHYyIo
CKJIIHKY ¢ LIapHKOBOH O6lopeTxoil, H OIHOBPEMEHHO, OTKPHIBAs BEPXHHil
KpaH NHIETKOHl ¢ ra3oM M TpexXoZoBoit KpaH Ha rpeGeHke, oTGHpaioT
80 MJ1 HCHBITYEMOFO Ta3a B LIAPHMKOBYIO H3MCPHTENbHYIO 6loperky, a 3a-
TeM etle 18—19 Ma — B LHJIHIADHUCCKYIO OlOpeTKY. 3aKpbiBaloT KpaH
rpcOCHKM H Kpauul ra3oBoil mHOCTKH N oTuHmalor nunerky. Ilocae cre-
KalHs B Tcuchnue 1 MMH  JKHAKOCTH, HAMNOJNAIOWIC H3MEPHTCJbNYIO
6lopeTky, OoTMeMaloT 0o6beM B3ATOrO Ha aHaNH3 rasa (C TOYHOCTBIO N0
0,05 mu). [Ipu 3ToM creayer NOAHATHL HAMOPHYIO CKASHKY U YCTaHOBHTb
Ha OAHOM YPOBHC 3AMOPHYIO JKHAKOCTb B CKJSHKE M H3MePHTEbHO#
6lopetke. K moayuyennomy ob6bemy caeayer npubasuth o6beM rasa B apo-
CTPalcTBe OT HyJAs Ta3oBoil GIOPETKH A0 NPaBOro TPEXXOAOBOTQ KpaHa
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Ha OTpOCTKe rpeGeHku. B »xypHaje cieayeT OTMETHTb TeMNepaTypy rasa
(TeMrepaTypy BoAbl B CTeKJHIOM LHAHHAPE, OKpYXaolleM GlopeTKy)
n 6apoMeTpHyeckoc AaBJ/cHHe.

H3mepennwiit o6beM rasa chayana RPOMyCKalOT yepe3 MOINOTHTENb-
HBIT cocyn ¢ pacTBopoM eaKoro Kaau. Ilas 3Toro mpu OTKPHTHIX KpaHax
BHJKH H MOTJIOTHTEJbHOrO COCYAa MOAHHMAIOT HAMOPHYIO CKASHKY W 10-
BOAAT 3aNOPHYIO XHAKOCTh B GlopeTKe 10 KpaHa Ha rpeGenke. OnycKas
HaNOPHYIO CKJASAHKY, MepeBoAsAT ras ciiopa B GIOPeTKYy A0 TeX MOp, MOKa
pacTBOp B NOTJIOTHTENLHOM cocyde He HOfIACT A0 MeTKH Ha ropJbllliKe.
[TornoiieHne yrneKHCAOTH PAacTBOPOM €AKOro KajlH MOBTOPSAIOT HECKOJb-
KO pa3 [0 MoJyyeHHs NMOCTOSIHHOro o6bema ra3a B Glopetke. [Tocae mu-
HYTHOI'O CTEKaHHf JKHAKOCTH B GIOPETKY OTMCYAIOT 06BbEM OCTaBILErocs
rasa NpH MOAHATON UANOPHOI CK/AHKE, YCTAHOBAGHHONl TaK, uTOOH
JKHAKOCTb B CKJsIHKe M Oloperke Oblla Ha OAHOM ypoBHE. Takum Xe
o6pa3oM Onpefe/slOT B HCCaAeLyeMoM rase o6beM KHCJIO0pOAA, mponyckas
KHCJI0pO/, uepes3 lieoutofl pacTBop nuporasiona.

TTocne noraolieHust YTACKHCAOTH W KAUCAOPOAA NEPeXxOnAT K ofnpese-
JICHHIO B rase BogopoJa M MeTana, BkaloualoT Tpy6uaTyio 3/1eKTPHUECKYIO
neyb M HArpeBaloT KBapueBYlo TpyGouky ao 280° C. OTKpLIBAIOT Tpexxo-
JAOBHIC KpaHbl Ha OTPOCTKAX rpeGeHKW, KpaH Ha BHAKE OT LHAWHIpPHYE-
cKoOfi 6IOpeTKH M OTMeualoT oObeM rasa B H3Meputenbiiofi Goperke. On
NOJKEH HEMHOTO YBeJHYHTbCA 3a CYET paclliHPeHHA a3oTa B KBapUeBOH
Tpy6ouke. Ecan npuGop repMerHueH, 06beM yBEJNHYHTCA HE3HAYHTEJIbHO.
MMoanunMasn Hanopuylo CKAAHKY, MC/UICHHO MPOMYCKAlOT ra3 yepe3 OKHUCh
MelH B KBapuepoit TpyGke u uepe3 33%-Hblit BOAHBI PacTBOp eaKoro
KaJH B MOrioTHTeNbHOM cocyne. Onyckasi HanmopHyIO CKJAHKY, ra3 CHOBa
nepeBoasT B Glopetky. a3 uepes kpaplieByio TpyGKy U pactBop eakoro
KaJH [ponycKaloT MCCKOAbKO pa3 ji0 NOJYueHHSI MOCTOSHHOro o6beMma.
Tocae oxaaxKaeHHs 1O KOMHATHOIl TeMnepaTyphl H3MepAIOT oGbeM rasa
H OMpefe/nioT KONHYECTBO BOAOPOAA M0 yMeHblleHH0 o6beMma ra3oBof
CMecH.

CHoBa mMOAHHMAIOT TeMNcpaTypy KmapueBon TpyGouku zmo 700—
800° C (TeMmno-KpacHoe KaJjeHHe), MPONYCKAIOT ra3 HeCKOMbKO pa3 uepes
KBapleByl0 TPYGOUKY AJS CXKHraHHs MeTaHa M uepe3 PacTBOp e€AKOro
KaJii ANS norJouicHnus yraekucaors. Koraa o6bem rasa craner nocTosit-
HBIM, CHHIKAIOT TeMNepaTtypy 3JeKkTpiHucckoii neun go 400—500° C u npo-
NYCKAIOT ra3 HEeCKOJNbKO pa3 [0 NMOCTOSHHOTO oGbeMa, 4TOGH MeAb
B KBapueBoii Tpy6ouKe BHOBb OKHCJHJACH KHCJAOPOAOM, KOTOPLIfi Mor
BLIAENHTLCA M3 OKHCH MM INIPH BLICOKOIl TeMmepartype. BhikmoyHB H
Y4,alHB 3JEKTPHYECKYIO Meub, JAIOT ra3y OXJAaAHTBbCS A0 KOMHATHON TeM-
nepaTypbl.

B npouecce oxMaxAEHHs  ra3a  HCCKOJLKO  pa3  MOAHHMAIOT
RaMoOPHYIO CKJIAHKY H YCTAaHaBAHBAIOT B Heil H B U3MCPHTEAbLlIoN Gioper-
Ke 3anopHyio XXKHAKOCTb Ha osiom yposue. Korga temnepatrypa raaa

182



Py »
(pasnstercsa ¢ KoMitaTHOil, ero NPONYCKAlOT 4cpe3  LIENOUHOH pacrizop
MHPOra/ioNa H H3MEPsOT; OCTaTOK ra3a OTHOCAT 3a CYeT a3oTa.
Pacuyer cocraBa rasa B oGbeMHBIX HOJHX:

Vco = (V— WV,

= (Vy — VIV;
vH = (Vs — V9)IV;
= (Vs — VoI V;

V, =V — 2 (Veo,, Vo, Vhy Ven)s

rae V, co, — o6beM yraekucaors; VO; — o6beM kucaopopa; VH: — oGwbem Bo-

RopoRa; VCH‘— o6nem metana u VN, — oGbeM asoTa. V — o6beM B3ATOro Aas
anaaunza rasa; V; — o6beM rasza nocje HOMJOUeHHR yraekucaors; Vi — o6neM ra-
3a nocAe norJaolleHHs KHcaopoga; V; — ob6bem rasa mocne CXKHraHus BOAOPOAA;
V¢ — o61eM rasa nocsae CKHUraHHa MeTaHa.

ITpu pacuere NAOTHOCTH rasza GpoxeHHs YUHTHBAIOT Maccy OTAeNb-
HbIX KOMIOHeHToB rasa npu 20° C u aasiedun 760 mm pr. ct. (r/n):

VYIAOKHCAOTAE « .+ v v v v v v 6 4 o o v o @ o o 1,842
Meran . . b e e e e e e e e e e e e e 0,667
KHCAOPOA . &« ¢ v v v v 6 v v s e e e e e e 1,33
R 1o s 1,164
BOAOPOR .« « v v 4 o s o ¢ & o + 4 o 4 o 4 a0 . 0,084

Pacuyer [laotHoctb rasa GpoxcHus (r/n) onpeapensior no dop-
Myane

=.,1,82+ M, oes7+1<. 1,330 + A . 1,164 +
+ B.0,084) 100,

rae ¥ — Boaa yraekncaoro rasa, %; M — moam merauna, %; K-—jons Kucaopo-
aa, %; A — poan aszora, %: B — poas sogopona, %.

IIpu pacuere Tensoret ceopatus easa GpoxeHHs NPUHHMAIOT, YTO
npu 20°C u naBaeHun 760 MM pT. CT. KOJMYeCTBO Tennaa, ocBoGoxKAae-
MOro NpH cropaHHM MeTaHa, paBHo 7930, a somoposa — 2420 kkasa/m3

Pacuyer Tennory cropanns rasa (kxkaa/m®) onpeaeasior no ¢op-
Myae

T = (M-7930 4+ B-2420) 100,

rae M — noan metane, %; B — poasn Bosopona, %.
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Faasa 8. METOAb CAHUTAPHO-BAKTEPHOJNOTHYECKOTO
KOHTPOJISI CTOMHBIX BOA,

T puwnn Ipu canntapno-GakTepHoAOrNUCCKOM aHaNN3C CTOUILIX
BOM 68KTepHaJleblMll NoKa3aTtesaiMH €C 3arps3liCHHA yalle BCCro saABJA-
10TCA canpoduThbie GakTepnn, cnocoGlLle pacrit B2 CIANAAPTHLIX TIMTA-
TEJLILIX CPCAAX M YKA3LIBAIOUIHC 1A NaJuuile JIerko PasnaraloLiuxcs
OPraHu“CcCKuX BCLICCTB, H GaKTcpuu — Oo0MTATC/IH KHUICUNHKA YeJoBeKa
H TCNJOKPOBHBLIX XKHBOTIILIX, YKasbiBalollHe Ha 3arpsi3HeilHe BOAW q)e»
KaJibHbIMH MAaccaMH. MGTOIL 3aKJAI0YaeTCss B onpeaeseHHH B 1 Ma BoALL
ofiero conepxaHna Me30pHIbHbIX a3pOOHHX M (PaKyJbTAaTHBHBIX aHad-
po6HbIX GakTepHil, CMOCOGHHIX PacTH lla MHTATE/bIIOM arape MNPH TeM-
neparype 37x0,5°C B Teyenue 24%2 uy, o6pasys KOJIOHHH, BHOUMBIE
npHu yseauueunn B 5 pas.

Buiemka npo6 u soctaska ux b aaGoparopwio. Ha ounctneix coopy-
JKCHHAX TOPOACKO! Kaia/n3auuH nmpobbt BOAL Aast 6aKTepHOJOTHYUECKOro
ayaan3a oTGHPAOT Ha OCHOBHLIX 3Tanax ec OYHCTKH, MOOUHCTKH M 06e3-
3apaXXHBaHHA, a TaKKe B BOZOEMe BhHLIe M HHXe BLIMYCKAa OYHLICHHLIX
CTOUHHIX BOJ C COOPYXKeHHil.

Has GaktepnoJiornyeckoro aHanu3a oTGHPaAlOT pa3oBble MPOGH B Me-
CTaX BbleMKH BOAB! [JI1 MONHOTO XHMHYECKOro aHaiusa. B momeHT oT-
Gopa npo6 HaMepsioT TeMnepatypy Boabl. Bpems ot6opa npob mpuypo-
YHBAIOT K MOMENTY Cpealiero coaepxKalus 6akTepHaJbHLX 3arpasHeHHi
B CTOUHO{l BOAE, 4TO YCTAUABAMBAOT PA30OBLIMH ANANU3AMH N[O uacam
cytok. Bpema otGopa npoG jiomkio GLITh CTPOro MOCTOSIHILIM, O0LI4LO
910 10 v — 10 v 30 mun yrpa. Hacrota or6opa npo6 ycraHaBaHBaeTcst
Cauwrapnbm HaA30pOM B 3aBHCHMOCTH OT 3a4ay KOHTPOJS.

CrepuabHbIC CKASHKM AAst Npo6 HaAnucHBAOT B JiaGoOpaTOPHH, MX
cnepyeT oTKpoiBatb Ha Mecte oT6opa. He pmonyckaercs kaacte npo6ky
HJH KacaTbCsl PyKaMH ropJBIUKA CKASHKH M BHYTPeHHelt YacTH NMPOGKH,
conpHKacalouleiica ¢ rOpAHIWKOM CKAAHKH, CKNAHKY OGHICTPO 3aKPLIBAIOT
npo6Koi, Ha Hee HaleBAlOT GYMaX(HHIl KOJMAYOK M 3aBA3LIBAIOT luMa-
TaToM.

IMpo6ut Boawt GepyT ¢ rayGuue ao 0,5 M, AAA Yero MCMOAL3YIOT KOB-
UIH M3 JKeCTH, MeTa/VIHYeCKHe HJIH JepeBAHHLIEe AepiKaTelH ¢ 3a:KHMaMH
Ha KoHue. HaunHaTb oT60p npo6 HeoG6xoauMo ¢ Gosee yHCTOM BOAL 1
nepexoautb K 3arpastenHofi. ITocne orGopa Bcex mpo6 KoBwH (AepiKa-
Teau) o6eszapaxkHBaloT B aaGopaTopHu KpyThiM KumaTKoM. CRASHKH
HAMoJIHAIOT BOAOH TaK, yTOGH MeXAy Boaoil H npoGKofi OblIO MPOCTpaH-
CTBO H NpH TPAHCNOPTHPOBKe BaTHaA npobka ocraBasach cyxofl. Has
GaKTepHONIOrHUeCKOr0 aHaJH3a HeobGxomuMo crouyHoft Boaw 100, xaopu-
posaunoit 500, peunoft 1000 ma. IlpoGu xaopupopainmoft Bogu o16u-
paT B CKAAHKY ¢ 2 ma ctepuabtoro 1,5%-Horo Boaxoro pacrsopa cep-
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HOBATHCTOKHC/IOrO HAaTpHA A CBA3BIBAHHA A0 1 Mr akTHBHOro xJopa
B 0,5 /1 BOAHI.

Moarotoska npo6 Boawt aas anaau3a. [lepes noceBoM pasBoasT Mc-
crelycMyio BOAY CTEePHAH30BAHNOfl BOAONPOBOAHOH BOAOH B TpO-
6upkax, cobGmonasn pocxonawnit psan 1 :10. Hanpumep, yto6ut noayuutsn
passencune go 10~3 ncnoasayior 3 npoGHpkH Mo 9 MA CTEPHJBHOR BOAH,
B KaXIYIO U3 KOTOPLIX BHOCAT MO | MJ BOAB MpeabiAyLIEro pasBeacHus,
a B nepBylo — 1 Ma uccaeayemoit Boaul. Ilpu BEIMOMHEHHH pa3Be/leHHi
Heo6xoauMo cofaonaTh caeayolide npaBuaa:

AJSt Ka)XK0ro pas3BefieHHA 6paTb OTAENLHYIO CTEPHJABbHYIO NHMETKY;

Kpast MHMCTKH H mpo6HpKH AOMKIIB ObiTh ¢aaMOHPOBAHH,

HAMHHATD ¢ GOMLUINX PA3BCACHHA W NMEPEXOAHTb K MEHbLIHM;

nuncTKy Asia or6opa BOAL BBOAHTb B NpoGHPKY AO AHA, MpHUeM,
npexae ueM naGuparb BOAY, HAAO TULATENLHO NPOAYTH ee uyepes Ty XKe
TIHNCTKY;

NPH BHIJIHBAHKH BOLBI H3 NHNETKR B MPOGHPKY NHMETKA AO0/KXKHA OHITH
onylleHa HHXKe NOBCPXHOCTH BOAbl He GoJsee yem Ha 3 MM, uToGb H3Ge-
JKaThb CMLIBAaHHS OaKTepHil ¢ HApYMXKHOM CTOPOHH; MOCAEAHIO Kanmio
CHHMAIOT NPHKOCHOBEHHEM K CTeHKe IPOGHPKH Y MOBEPXHOCTH BOAHI.

NlonroToska u crepuausauma mocyasl. HcmonwsoBannyo nocyay —
vawk Tlerpn U NPoGHPKH ¢ MUTATCALHLIMH CPeAaMH H TIOCEBAMH KYJb-
TYp — mepea MelTbeM oGesppexmuBalor 5%-HbiM  pacTBopoM  deHona
(Kap6osioBoft KHC/IOTH), BHIMBITYIO MOCYAY CYWAT Ha CYUIHJbHOIN MOJKe,
npoGHpKH — B IUTATHBAX, NOCAC YCTO MOAFOTOBAAIOT K CTepPHJH3ALHH.

Bes nocynma, npuMeHsiemas aas  6aKTepHOJOTHUECKOro  aHaJH3a,
noMKHa ObiTh cTepHabHol. [Munmetku noaGupalor no o6vemam — 1, 2,
5 MJ H T. A, 32KpbIBAlOT HeGOMbIUHMH BAaTHHIMH TAMMOHAMH, MOMCLLAIOT
B CneuHaJbHBIC MEeTajJIHuecKHe MeHaNbl WM 3aBCPTHIBAIOT B GyMaXkHHIC
nakersl. [IpoGHpPKH 3aKpPHIBAIOT BaTHBIMH Npo6Kamu, 3aBepThiBaloT B GY-
Mary HJH CTaBsT B KOP3HiHbI H3 MeTaJJIHYCCKON CCTKH H 0GBA3LIBAIOT
cBepxy Oymaroit, yaumikn [leTpH cTCPHAM3YIOT 3aBEpHYTHIMH Mo 4 1uT.
B Oymary WM B MeTa/HuecKnx ¢yrasapax. CKAAHKHM 3aKpLIBAlOT BarT-
NLIMH MpoGKaMH, a MOBCPX TOPJLILKA HaaeBaloT GYMaXKHble KOJMaukH,
KoTophle o6BssuiBaloT wnaratoM. CrekasHHble NPOOKH  3aBCPTLIBAIOT
p Gymary H NpHBSI3bIBAIOT K TOPJLILIKY CKASHKH., Pesnnonbublic npoOxu
3aBCPTHIBAIOT B OyMary H CTCPHAH3YIOT B aBTOK/aBe.

CTepHAH3AUHT CYXHM XapoM. [IpHroToBneHnyio aas cre-
PHAHIAIHHE TOCYAY H MCTAJVIHYECKHC NPCAMCTHI YKAAAbIBAOT B CYLIHJib-
Wit KA H CTepPHANIYIOT cyxuM KapoMm B Ttedenne 1w mpu 160°C.
1To okonuanun crepuausaiuin o6orpes MPCKPALLAOT, a NOCAC OXJjaxic-
uns wkapa po 60°C crepuabHyio MOCyAy BHIFpYKaloT H XpaHsat B 3a-
LIHILCHIIOM OT MBIIH noMmcinenuu (wkady).

Crepusnszanns B aproknanse. B aproknase crepuamsyior
IITATCALIbIE CPCAL], HE COAcpiKalliie YrneBoaoB H GeaKoB, TaK Kak 9TR
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BeUleCTBA pasnaraiotcss nmpH OOLIYHOM peXHMe CTepHJH3auuH. B apro-
KNaBe MOXHO CTEPH/M30BATH CTEKAAHHYIO MOCYAY (npH OTCYTCTBUM CY-
WHABHOTO 1WKada) W CKASHKH, 3aKPbIThie KOPKOBHIMH H  PE3HHOBBLIMH
npoSkamn. UtoGm A0CTHrHYTh GLICTPOTO MPOTPEBAHAA CPEAb), ee ciepyer
nomentath B IieGosblIKe COCYALI W pAacmojaraThb HX TaK, 4ToGbl map
cB06ONIIO NMPOXOAHA MEXAY HHUMH. PeXHM cTepHIH3alHH OTMeuaercs
B NPOTIHCH MPHUIOTOBJEHUS MUTATENLHBIX cped. IlpH onpeneneHHu TeMme-
PaTypel B aBTOKJaBe CJACAYeT MONL3OBaTLCA CAEAYIOUIHM COOTHOLUEHHEM:

TMokasanne ManoMeTpa (naBAeHHe

cBepxX HOpMasbHOro), Kr/cm? Temnepatypa, °C
0,2 108,2
0.4 109,7
0.5 112
1 120,6
2 133,3

CrepHau3aUHg TCKYUYHM napoM (apobuasa). Tekyuum
NapoM CTEePHJIH3YIOT Cpelbl JKeJaTHHHPOBaHHbIE, a TaKXe comepiailne
yraeBoabl, Ge/KH, NO4BCPraloulHecs H3MEHeHHAM NMPH CTCPHIH3AUHH mOA
nasaenneM. Crepmausauuio npoBoisr B annapate Koxa B Teuenue
30 mun npu 99—100°C 3 aust noxpsa. B mpoMexxyTKax Mexay nostop-
HBIMH CTEPH/M3AUHAMH cpelbl AOJXKHH HAaXOAHTbCA MpH TemMnepatype
He HuXe 15—16°C. MoXHO HCMOJ/b3OBATL aBTOKJAB AJA CTEPUAN3AUUH
TeKyuyHM NapoM, He 3aKpHBas BHINYCKHHX KpaHoB. B stom ciyuae cpenn
3arpyaioT B TOT MOMEHT, KOTAa Boja B apToknase sakunut. HeoGxo-
AHMO MOMEpPIKHBATh yMepeHHOe HarpeBaHHe, He AONMYCKas MOBHIICHHA
nasnennd. lonyckaercs pasoBast CTEPHAH3AUNA NPH RaBACHHH He Bhillle
0,5 at npu Temnepatype B aBTokaaBe 112°C,

Tocae crepuan3auud NHTAaTeJbHBE CPeAH BLIACPKHBAIOT CYTKH
B TepMocTate npu 37°C AN NPOBEPKH CTepHAbHOCTH, MOCAE 4Yero xpa-
HAT B XOJOAMIbHHKE HJH B WKady, 3aHIEHHOM OT RNBLUIH.

NMpurotosnenne nutateavulx cpen. Crepusvnas g8oda s npuzo-
TOBAGHUS NUTATEALHOIX Cped u paszsedenull. BoronpoBoalyio BOAY KHASA-
tar 20—30 mHH, OHALTPYIOT uepe3 GHAbTpoBaibHYi0 O6ymary, pasau-
BAlOT B CKJSHKH, NMPOGHPKH, 3aKpbIBAIOT BaTHBIMH npo6KaMH H CTepH-
ausyioT B aBToKnase 30 MUK noa AaBieduem | ar.

Macnan 60da. 500 r MscHoro ¢apma (Ges KHpa M CyXOXKHAHi)
3aanBaloT 1 A AHCTHAMHPOBANNON BOAB M NacTanBaiotT 12 vy Win BHaep-
*upaloT | u Ha BoasHoi Gane npu 50—60° C. Hacrofi marpesalot no
kunenns, GUABTPYIOT yepes BaTy HJH MapJio H [0BOAAT o6LeM go
1 a. MsacHyi0 BOAY HCMONBIYIOT S MPHFOTOBJACHHST MHTATeNbHBIX CPed.

Maco-nentonnotc 6ysvon (MI16). K 1 1 msicnoit oA AoGabasior
10 r (1%) nentona u 5 r (0,5%) xnopueroro matpus. Harpepaiwor no
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hacTBopeHust menToHa K COAM, OXJaxpaator, ycrawapmmpaior pH 7—7.2,
Pa3uMBaOT B CKJSHKH Il CTCPHJN3YIOT B aBTOKJaBe HJIH HEMOCPeACTBEHHO
NPHCTYMAIOT K H3rOTOBJIEHHIO MHTATEJbHBIX CPeA.

Maco-nenronnoui acap (MIA). Ha | a. MIIB po6asasior 20 r
arap-arapa, HarpeBaloT Ha BOASIHON GaHe A0 pacn/aBJeHHs arapa, GUAbT-
pylor u ycranasnusaior pH 7—7,2. [lnaa yuera ofulero uncia GakTepHil
pasauBaotr B npobupku no 10—12 Ma u cTepHAH3YIOT B aBTOK/aBe
20 mMuH mog nKabaenueM | ar. PaBuolleileH eMy BuimycKaembiii mpombili-
JIEHHOCTBIO CYXOIl MUTATeJbHLIY arap, KOTOPHIl NPHIOTOBJAAIOT MO NMPOMH-
CH Ha STHKeTKe.

Cyxan cpeda Indo (moaudpukauus no F'OCT 18963—73) rorosurca
H3 CYXOTO mpenapara Mo NPOMHCH Ha 9THKeTKe. 5 © MOPOIUKA BLICHINAIOT
B 100 MA gHCTHANHPOBAHHON BOALI, JAIOT NMOPOWIKY PACTBOPUTLCA, HArpe-
BaloT NpH NMOMeLIUBaHHY, KHOATAT 2—3 MuH. 3aTem oxJaaxaalT go 60—
70°C u BHocaT na 100 Ma cpean 0,2 ma 10%-Horo ¢uAbTpOBaHHOTO
CMHPTOBOFO pacTBopa ocHosHoro ¢ykcuna u 0,8 Mg 5%-Horo BoaHoro
pactsopa detiosia Bo H30exKaHie 3apacTalius MOCEBOB CMOPOBLIMH a3po6-
HbIMH 6akTepuami. opsuyio cpeay pasaupaior B yawki [letpn u xpaHar
B XOJOAHJbHHKE die Gogee 2—3 AHcH. CPOK xpalienHst pacTBopon (yKCH-
ua, ¢enona ne Goace onHOro Mecsiua.

Tatoko3o-nentonnan cpeda (cpeda ikmana). Cpeny roToBaT ABYX
BHIOB — HOPMaJIbHYIO H KOHUeHTPHpoBaHnyio. B cocras cpean Hopmap-
HOil KomueHTpauuu BXxoasaT: 10 r nemrtona, 5 r XJ0pHCTOro HatpHdA, S r
rMoKo3e, 1 J aHcTHAAMpOBaHHON Boab. IlenTom ¥ XJOpHCTHIT HaTpui
pPacTBOPAIOT B BOAE NPH HarpeBalHW, AOBOAAT O KHNCHHA, GHALTPYIOT.
K npoduabTpoBaHHOMY pacTBOpY N06aBJAIOT IJIOKO3Y H Gosblle He KH.
natat. YcraHasausawot pH 7,4—7,6 H CTCPHAM3YIOT TEKYYyHM MNapcMm
apo6uo uan 20 Muun moa aaeaciuieM 0,5 ar. Ilasi npHroToB/ieHHsi KOH-
LEHTPHPOBAHHON cpeabl KOJNHUECTBO BCeX HHrpefAleHTOB, KpoMe BOAbI,
yseanuuBajor B 10 pas, T. e. na 1 & Boam Gepyr 100 r nemrona, 50 r
XJIOPHCTOro HaTpHa H 50 r raoKo3bl.

Cpeda Tucca Gan sTopod Gpoduasnod npoboi: nenton 1%, xaopu-
cruiit HaTpuit 0,5%, raokosa 0,5—1%, unaukatop Auppese 1 ma, au-
cruaanpobanias soga 100 ma; pH 7,4, [enton u xsopHCTHIi HaTpHit
pacTBOpAIOT B BOAe, HArpeBaloT 40 KHMeHH:, QHABTPYIOT, OXNaXKAaloT
10 50—60°C u 206aBaslOT HHAHKATOP H IJIOKO3y. Pasansaior mo mpo-
6upKaM ¢ MOMJaBKaMH H CTepHIH3YIOT noj AasJjcHHeMm 0,5 at 15 mun
HJH TEKYYHM MapoM 3 AHA MOAPAA.

Huduxarop Andpede. | r GyKcHHA KHCIOrO H3MeJbUAIOT B CTYIKE
u pacrBopsior B 32 Ma 1 1. pacTbopa rHApaTa OKHCH HaTpHdA, npu6as-
Jsor 200 Ma AHMCTHAJHPOBaHNON BoAbl, mactaupalor 24 u npn 37°C,
¢uavTpyloT d crepuansyior npu 100°C B Teucune 5 muu. Xpauar Ha
XOJIORY B CKJsflIKe H3 1EMHOrO CTeKJa ¢ NPHTepPTOi npobKoil.
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Oxpacka maskos no Ipamy. [TpuroToBaeHHEe PCAKTHBOB.

Kap6onoBblit pactsop TeHunaHa (noserooro: | r 1eHunawa duo-
netoBoro, 10 Mr peKTHQHUHPOBAHHOrO STHJIOBOro CMHPTa, 5 I ¢enona
pactBopaoT B crynke B 100 MJI AHCTHANHPOBAHHOIH BOAMI.

PacrBop Jlioroaa: 1 r xpHcraaanueckoro fioga pacTHpawT B cryn-
Ke, 2 r ioaucToro Kaaus pacrsopsior B 300 MA AHCTHANHPOBAHHOA BOAB
H CMCHIHBAIOT € fOfoM. XpanaT B (AaKolle 13 TEMHOro CTekAa Ha Xo-
Ja0y.

@ykenn Luas: 1 r ocHopHoro ¢Qykcuna, 10 Ma cnHpra 3THIOBOrO
PEeKTHQHUMPOBAHHOTO, 5 r ¢eHoNa pacTHpalOT B CTynke H 106aBasior
100 Ma pucTHAIHpOBaHHON BoAbl., Ilepes ynorpeGrennem ¢ykcun Lnnsn
pasBogAar 1: 10 gucTHANHPOBaHHOM BOAOI.

Texuuka okpacku. Ha obesxupeHHoe npeaMeTHOE CTeKJO
HAHOCAT Kamjiio CTEPHALHOH BOAW WM TIATeAbHO DPAaCTHPAOT Matephan,
B3ATHI MeT/ell M3 HCcaeAyeMoil KOMOHHH, NMOACYWHBAIOT NPH KOMHATHOM
TeMrnepatype. 3ateM Ma3oK QUKCHPYIOT TPEXKPATHBIM NPOBENCHHEM yepes
naama ropeakd. Ha npemapar HaxkaagbiBalOT MOJOCKY (HJALTPOBAJBHOMK
6yMard, HaJMBAIOT KapGoJoBHIt pPacTBOP reHuHaHa (HONETOBOro, uepes
0,5—1 MHH cHHMalT Gymary, NpPOMBLIBAIOT ApenapaTt NHCTH/IBPOBaHHON
BoAON H HajuBalT pactBop Jlioroas, uepes 0,5—1 MHH cauBalT pact-
Bop Jlioross, npoMuIBalOT Mpenapart H 06eclBeyHBAIOT 3THAOBHM CIHPTOM
B Teyehue 0,5—1 MHuH. 3aTeM cTeK/o NMPOMBIBAIOT BOAOH H OKPAlIHBAIOT
1—2 MuH pasBeaennbiM pacTBopoM ¢dykcusa luns. Ilocae npomumBKh
H NPOCYWHBAHHA NpenapaTa Ma3oK MHKPOCKONHPYIOT ¢ HMMepCHeir.

Cnocolel 06e3XHPDHBAaHHA NpeiMeTHHX CTEKOJ
IlpeaMeTHble cTeKAa AOXKHH ObITL XOpollo 00e3XKHPeHbl OfHHM H3 cJe-
AylolHX cnocoGoB: KHnsYeHHeM B pacTBOpe Molollero cpeacTBa HaM
B 1%-HOoM BOAHOM pacTBOpe MHTHEBOH COAM C MOCJAEAYIOLIHM ONMOJACKH-
BaHHeM BOAOMPOBOAHOH BOAOH, CAA6GHIM PacTBOPOM COJISIHOK KHCAOTH
H AHCTHNNHPOBAHHOM BOMOf; MorpyxeHHeM Ha CYTKH B KOHUEHTPHpOBaH-
HYIO CEPHYIO KHCJOTY M MPOMbIBaHHeM BOHOH; MOrpyKeHHeM Ha HeCKOJb-
KO CYyTOK B XPOMOBYIO CMeCh ¢ MOC/AeAYIoulefi NPOMBIBKOf BOAOH, clabbim
PacTBOpOM €AKOTO HATpa H AHCTHJJHPOBAHHOH BOAOM; Nocae HMMep-
CHOHHOrO Macia CTeKJa OYHILAIOT MOrpy:KeHHeM B KOHLUEHTPHPOBAHHBIA
PacTBOP KaAbUHHHPOBAHHON COABI, TULATENLHO NPOMBIBAIOT BOAONLPOBOA-
HOMl H AHCTW/NHPOBAHHOH BOMOM MM KHOATAT B cMecH 6%-HbiX BORHBIX
PacTBOPOB ABYXPOMOBOKHC/IOTO KaJsiHsi H CepHOil KHCJOTH.

Xpauutb crekna MoxHo cyxuMmu (B vawkax Ilerpu), B Oankax
¢ 95%-HbIM STHJIOBHLIM CMHPTOM HJH B cMecH paBHHIX yacreii 95%-Horo
3THJIOBOTO CNHpPTa M AM3THAOBOro 3¢upa. ITokpoBHHe cTeKJa, He ObiBlINHE
B ynoTpeGhennn, oOMHBAlOT CMecbio pPaBHHX uacTeli cnupra u 3dupa,
GeH3HHOM M BEITHPAIOT MATKHM noJoTeHueM. MoxHo o6paGoTaTh crek-
Jla KpenKof cepHoi KHCJIOTOM, @ 3aTeM STHAOBLIM CMHPTOM.
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Onpepeaenne koanuecrsa Koaounmii canpodutnoix Gakrepmit. Cpe-
bl Crepuabiiast BoAa /s pa3BelleHHs, pa3aHTas B NpOGHPKH mo 9 ma.
lnratenshptit arap, UpHIOTrOBJICHUHIT H3 CYXOH MHTAaTeJbHO{l cPEeAH IO
NPOMHCH HAa 3THKETKE.

Xononpepeaeuus [lepeq noceBom ma kpuimkax uamck Iler-
pH BOCKOBLIM KapalAANIOM COKDAlNleHHO yl(aabmaror naTty moceBa, Ha3Ba-
nne npoGit 1 crenens paseepennst. Henosbsylor ne mence 2--3 pecsiti-
KpaTiio yGuiBaonux pasBeAcuni TaK, uTolsl #a yalkax npocuHTHBaNOCh
e Meree 15 H He Gonee 300—400 kononnit Gakrepnit. M3 kaxporo pas-
BeAEHHs MPOM3BOASAT MOCeB MapaijeabHo Ha ase uauwku Ilerpu. B npo-
6ax HeH3BECTHOM cTenmeHH GaKTepHAJLHOrO 3arpA3HeHHs PAL pa3BefeHH
Heo6xonumo pacuiuputb. IIpun moceBe 1 Ma  HepasBeleHHoit mnpobLI
YYHTHIBAIOT M0Gble KOMHYECTBAa KOJIOHH#, He npeBnimalouine 400. IMocen
[POM3BOAAT NMPHMEPHO H3 CIEAYIOLIHX Pa3BCAeHHA: AJR HEOUHUIEHHOf
crouroit Boast 1:10000; 1:100000; u3 ounulclHoil 1la FOPOACKHX €O-
opyxeHHAX GHOJOrHYECKOH OYMCTKH (MocAe BTOPHYHLIX OTCTOMHHKOB) ~—
1:100; 1:1000; u3 xaopupoBaHHOil Boabl — Ge3 pa3BefleHHs; H3 BOAL
BOJOEMa, MpHeMHHKa CTOYHHIX BoA — 1:10; 1:100; 1:1000. ITpu moce-
Be KpHillKy vaurky Ilerpu HeMHOTro NpHOTKPLIBAIOT, BOAY BLIAYBAiOT H3
MUNeTKH H MOCAEAHION Kamjio BOAL CHHMAIOT NPUKOCHOBEHHEM MHNETKH
K0 AHy uvawku. [locse BHeceHHsi Boaw uawKy 3aamBaior 10—12 Mma
pacn/aBJeHHOTO CTEePHJBLHOTO MNHTATEeJNbHOrO arapa, OXJaXaeHHOro Ao
45+5°C. Iepen BbiiMBaHHeM arapa mpoGupKy ¢uiambupyior, IMurartens-
HYIO CPeAy B 3aKpbLITOll yallke GHICTPO H OCTOPOXKHO MepeMelIHBaIOT, Ha-
KJIOHASl HJH Bpalllast yalky.

Henb3a gonyckarb 06pa3oBaHHs my3bIPbKOB BO3AYXA, HE3aJHTHIX
yacTefl OHA vallkH, TNOMALaHHA CpeAbl Ha Kpas M Kpbiwky. Yamkn
OCTaBJAIOT Ha CTOJe AJSl 3aCTHIBAHHA CPCAbLI, MOC/]E 4Yero MX NOMeINAIoT
B TepMOCTAaT BBepx AHoM He Goaee uem mo 4 vamku smecte. [loceBnl
BeipaiuBaior npu 37+0,5°C B TeueHne 24+2 u. Tlpn obcrenoBanuu
BOJ0OEMOB, 3arpsi3HEHHbIX CTOYHBHIMH BOJAMH, BbIpalllHBaHHE NOCEBOB MPO-
usBogar npu 20—22°C B teueHHe 48*2 y, [nn npoBepKu CTePHILHOCTH
NHTaTeJbHOM cpeibl H BOAM, HCNOJb3YeMOil AJia pa3BefleHHs, B KaXKAOM
aHa/H3e CTaBAT [iBe KOHTPOJbHBLIC 4AWIKH — ¢ MHTATEJbHBIM arapoM
H ¢ noceBoM | MJ cTepHAbHON BOAHL.

MopcueT KONOHHKIT H OueHKa pe3yJabTaToB. Konouun,
BHIpOCLIlle Ha MOBEPXHOCTH H B rAyGHHe arapa, NOACYHTLIBAIOT yepe3
ayny (yBeawuetne B 5 pas). das sroro uauiky KAasyt BBEpX LHOM Ha
yepHbifi QOH M MPOCYHTAHHHE KOJOHHH OTMEYAIOT TYWbIO HJIH YepHH-
samu. Ecan B noceBe ¢ HanGonee BLICOKHM pa3BefeHHeM BbIpacTer
Goabiue 300 KosnoHHil H onpeleleHHe HENb3A NMOBTOPHTb, TO AONMYCKaerTcs
NoAcYET KOJOHHII fIpH NMOMOLMH NJACTHHKH ¢ cetkoll. IToAcuHTHBAIOT He
metee 20 kBaspatoB maoutaasio 1 cm? KaXAblii B pa3HBIX MeCTax yail-
KH, 3aTeM BHLIBOAAT CpeAHee uHCAO KoJqonmit n1a 1 cM? M yMHOXaloT Ha
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fiolwane uawkH. 3a OKOHYATENbHOE UYHCAO KOJOHMEI NPHHUMAIOT cpéd-
Hee apud)MeTHYeCKOe pe3yJibTaTa IOACYETA HA ABYX MapasiiebHLIX yalil-
KaX HAH Pa3HbIX pa3BefeHHIl.

UHcno KOJIOHHH YUHTHLIBAIOT, OPHEHTHPYSIChL Ha OAHY YalIKy B cJe-
AYIOUWNX cAyyasx: ecay Ha Jpyrofl uauike Buipocio Meniee 15 Koaouuii;
npH noasyueM pocte GakTepHil, pPacnpocTpaHHUBWIKXCA Ha BCIO NOBepX-
HOCTb YAWIKH H/NH 3HAUHTEJILHYIO ce YacTh; NPH YHC/Ee KOJOHHA Ha yaluke
Gosee 400. Uucno konOHHIT mepecuHTLIBAOT Ha 1 Ma Boabl H LHOPH
OKPYFJAIOT €O caenywomeil Tounoctsio: ot 1 no 100 ocraBasior Ges n3me-
Henus; ot 101 po 1000 okpyrasior no 10; or 1001 zo 10000 oxkpyrasior
ao 100; or 10001 go 100000 okpyrasior mo 1000; ot 100001 mo
1000000 okpyrasior po 10000. OkoHyaTeJbHBI pE3yAbTaT 3aNHCLHIBAIOT
B XKypHaJe, rae, KpoMe TOro, oTMeyaloT ocobble 06CTOATENbCTBA aHaNH3a
(npHMeHeHHe 3aMeHHTeJell A/ MPHUIOTOBJEHHA MHTATENbHBIX Cpea, Bpe-
MA HHKyGaumuH, TeMnepaTypy B TepMOCTaTe, CPOK XpaHelHss npo6ul
H T. 1.). Pekomennyerca caepyoulasn ¢popMa 3anncH:
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AdHeKTUBHOCTD OYHCTKH CTOUHOI BOABI HA COOPYKEHHAX BMpa-
XalT B MPOUEHTAX CHHKEHHA OaKTepHaNbHBIX 3arpsisHeHHil Mo OTHO-
LUIEHHI0O K HX COJEPH(aHHIO B HEOYHIEHHOI HJAM OCBeTAeHHoft (moche
COOPYXEeHHil MeXaHHYCCKOH OYHCTKH) CTOYHOM Boge. YcCTOMuHBHI{I mpo-
uecc OYHCTKU FOPOACKHX CTOYHBIX BOA Ha CTAHUHAX C NMOJHOM GHOJOTH-
4ecKofi OYMCTKOIl ofecneyHBaeT CHHIKeHHe GaKTepHa/NbHHIX 3arpA3HeHHi
B cpeaHeM NpH MeXaHHuecKoil ouHctke na 30—40%, npu noaHoi 6Ho-
JIOrHYecKoit oyHcTKe — Ha 91—95%.

Yuer Gakrepuit — nokasarenei q:exam.noro sarpasHeHus soanl. Hak-
TEPHH, OTHOCALUHECA K TIpynne KHIUEYHBIX [aJoyeK, XapaKTepH3YlTcs
CAeAYIOUHMH NPH3HAKAMH:
KOpOTKHe, He ofpasyiomue Cnop fajNOUKH, He Kpacsuiyecs no
Tpamy; ’

c6paxkuBalolllHe rI0K03y ¢ 00pas3oBaHHeM KHCJIOTHL M ras3a npH
temnepatype 43° C B Teuenne 18—24 u (na cpeae I'ucca);

pacrymine Ha ¢QykcuH-cyabdUTHOM arape (cpege dHAo) ¢ o6paso-
BaHHEM KpacHLIX C MeTa/IHYeCKHM O6JIeCKOM, TEMHO-KPacHEIX, PO30BHIX
C TeMHBIM LEHTPOM H MpPo3pauHbiX GecuBeTHbIX KOMOHHI.

Onpenenenne yHcaa GakrepHil rpynnbl KUIIEYHbIX Majouek B CTOY-
HbIX BOJAAX ¥ 3arpsa3tieHHbIX BOAOEMAX NPOH3BOAAT NPAMBIM MOCEBOM
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Boanl Ha cpeay dHao. Takoft MeTon yueTa GakTepHAAbHBIX 3arpa3HeHHf
no3BofsieT onpeaennTb 3b(eKTHBHOCTD OUHCTKH CTOYHHIX BOA B NPOLEHT-
HOM BLIPAXKeHHH.

B caydae ofe3zapaXHBaHHA OYHIUEHHBIX CTOUHLIX BOJ ONpPEAENsIoT
KOJH-HHAeKC GaKTepuit TPYMMbl KHUIEUHbIX MajoycK MeToaoM MeM6paH-
HBIX GHABTPOB HAH GPOAHJILHLIM METOAOM.

Merton npaMoro moceBa 3akJIOyaercsl B ONpefeNeHHH OakTepuit
rpynnbl KHUWEYHBIX MajoyeKk MyTeM NPAMOTo lioceBa 1 MJA CTOYHOM HJH
peuHoll BOALI COOTBETCTBYIOLLErO pa3BefleHHs H BHIPALIHBAHHA IpH
37x0,5° C na cpene dnao.

MurateabHBe cPeAH U peakTHBH. CTepuibHasg Bofa Aaa
paspefeHHi1, pa3autas B npobupku no 9 ma. Cpeaa dHuo, npHroToBAEH-
Hafl H3 CYXOil MHTaTeJbHOM Cpelbl.

Xon onpenenennsa Cpeny DHAo pasiMBAOT B YaWKH NoO
15 ma. Tlepen noceBoM vuamku IleTpu co cpenoii mpuHocaAT M3 XoJo-
AHJbHHKA H MOACYIUHBAIOT TMPHOTKPLITHIMH B Tepmoctare. Ha nosepx-
HocTh cpeabl DHAo BHocsAT 0,2—0,5 Ma HccseayeMoft BOAbI COOTBeTCT-
BYIOLIETO Pa3BefeHHR W PachpesesisioT CTEPHAbHBIM CTEK/AAHHBIM Lina-
TejqeM 1Mo Bceit NoBepxHOCTH arapa. Ilas moceBa meo6xomumo 6path Te
pasBeNeHHS, MPH KOTOPHLIX Ha valIKaXx Bepacrajo 6u He Gonee 50 xa-
PaKTEPHBIX KOJOHHM KHIWCYHOH naaouku. IIpn BHeCeHHH BOALI YawIKY
NPUOTKPHIBAIOT, MANETKON He KAacaloTes MOBEPXHOCTH CPelbl, MOC/AEHION
KaIlIi0 CHHMAIOT NMPHKOCHOBEHHEM NHMETKH K BHYTPeHHel CTEHKe YallKH.
[Tpn oTCyTCTBHH CNELHaNbHOTO anmapaTa AJs NOACYLIHBAaHHA YalUKA
C NMOCeBaMH TOMELLAI0T OTKPHITHIMH B TE€PMOCTAT A0 MOJHOrO HCMapeHHsd
BOAH, MOC/Ae Yero 3aKpHIBAIOT KPHIIIKAMH W CTaBAT B TepMOCTAaT BBepX
IHOM Ha 24 u mpu 37%0,5° C.

Mopcuer KONOHHMA H oLeHKa pe3yabTaTtoB. [No oKon-
YaHHH BHPALIUBAHHA MOCEBOB MOACYHTHIBAIOT BHIPOCIIHE Ha MOBEPXHOCTH
arapa KOJIOHHH — KpacHble ¢ MeTanaHuecKHM GjeckoM M 6e3 Hero, TeM-
HO-KpacHHle, po30Bble C TEMHLIM LeHTpOM. [IpHHAANeKHOCTD K GAKTEPHSIM
TPYNNbl KHINEYHHIX f1aJ0oueK COMHHTENbHBIX KOJIOHHH, BHPOCWHX Ha cpefe
SHAo, MOATBEPAKAAOT MHKPOCKOMHPOBaHHEM H rasoo6pa3oBaHHeM Ha
noAYKHAKOM cpene WaM na cpege Tucca ¢ raoko3soft npu 43° C. Pesyan-
TaThl BHIPaXKaloT yHcaoM 6akTepuit B 1 Ma BOABL.

Hlannsle 3a Aekagy 3amuchiBaloT B OCOGHIA KYPHaJd, MO KOTOpOMY
COCTaBJAIOT MeCsYHble, KBapTaJbHbie H TOL0OBOH OTYeTH. Pekomenayerca
cnepyiouas gopma 3amucu:

Cpeanee [3azepxan- | Ha6aona- 3afiepxan-
Hg“’"”::““ apupMme. | Hule fa leMoe wucAo| Cpelnee m.lep Ha
Mpoba oomee UHCAO | pyyackoe | coopyse- | Gaktepuft | H3 onpe- | coopyies

°°‘ég?($:’;'§'x onpededse-| Huax knweanofl | mesenndl, HHAX
2hic /{’m . Huh, Gatepun,| rpynnsi, | tmc/ma | Gakrepn,
THC /M % THIC/ MA %
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Ta6anuna 7. OpreHTHPOBOYHMA aHaNN3

O6vemer, M

100 10 ) 0.1 Koau-unfiexc Koau-turp
-— —_ - - Menee 9 Bonee 111
- - - + 9 111

- - + - 9 111

- + - - 9,5 105

- - + + 18 56

- + - + 19 53

-— + + —_ 22 46

+ - - — 23 43

- + + + 28 36

+ - - + 92 1

+ - + - 94 10

+ - + + 180 6

+ + - - 230 4

+ + - + 960 1

+ + + - 2380 0,4
+ + + + Bonee 2380 Menee 0,4

Mpumeganue: (+) pocr KHileuHoR NMaNoUKH Ha cpefie DHAO, KHCAoTe
H rasoobpasoBaHHe Bo BTopoft Gpoaunbtoft npoGe, é—) OTCYTCTBHE DOCTa Ha cpe-
ae DHAO H OTCYTCTBHE ra3ooGpasosaHHA Bo BTOpoil OpoauanHoll mpoGe.

Taénnia 8 OpueHtHpopousnlfl ananus

Yucano no.nomn‘reélbnblx Yucano I'IOJIO)KH‘I'eélbILHx

peayJabTaros H3 3 npo- — pesyabTaToB H3 po- oNi.
GHPOK O6bEMOM, M lu(anaxc OnpoK oGbeMOM, MM ullgnex e

10 1 0.1 10 1 0,1
0 (] 0 - 1 0 2 110
0 0 1 30 1 0 3 150
0 0 2 60 1 1 0 73
0 0 3 20 1 1 1 Ito
0 1 0 30 1 1 2 150
0 1 1 61 | 1 3 190
0 1 2 92 1 2 0 110
0 1 3 120 1 2 1 150
0 2 0 62 1 2 2 200
0 2 1 93 1 2 3 240
0 2 2 120 1 3 0 160
0 2 3 160 1 3 1 200
0 3 0 94 1 3 2 249
0 3 } 130 1 3 3 290
()] 3 2 160 2 0 0 91
0 3 3 190 2 0 1 140
0 0 0 36 2 0 2 200
0 0 1 72 2 0 3 260
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Mpodorxcenue maba. 8

Uneno nOIIO)KHT;JIbH:IX UYncno nonomn-re;lbuux
esyaLTATOB H3 3 Npo- €3yLTaTo npo-
P 6r}l’pox 06beMOM, 3;. H’f&’é‘:('c P ngo:agtﬁ-zez%u. 3;: Jﬁ%’g“;
10 I 1 I 0,1 10 | 1 l 0,1
2 1 0 150 3 0 3 950
2 1 1 200 3 1 0 430
2 1 2 270 3 i 1 750
2 1 3 340 3 1 2 1200
2 2 0 210 3 1 3 1600
2 2 1 220 3 2 0 930
2 2 2 350 3 2 1 1500
2 2 3 420 3 2 2 2100
2 3 0 290 3 2 3 2900
2 3 1 360 3 3 0 2400
2 3 2 440 3 3 1 4600
2 3 3 530 3 3 2 110000
3 0 0 230 3 3 3 Boaee
3 0 1 390 110000
3 0 2 640

OGuee yueao Gaxrepnit, pactymux xa MIIA, snHCHIBAIOT B XKyp-
Ha/nbl YepHHJaMH TEMHOTO 11BETa, YHC/IO KHIUeYHBIX najouek — o06:a3a-
TEeJbHO YePHHJIaMH KPacHOro mBeta.

Meron memGpaHHBIX (HALTPOB 3aKJIOUAETCA B KOHLUEHTPHPOBAHHH
GakrtepHii H3 onpegeneHHOro ofbeMa aHaNH3HPYeMoil BOAM Ha MeMGpaH«
HoM ¢uabtpe Ne 2 uan Ne 3, B Boipamusannuu ux npu 37+0,5°C Ha
cpene dupo, AuddepeHUHAURH BLIPOCUINX KOJNOHHA H MNOACUETe YHCAA
GaKTepuil TPynnbl KHUIEUHBIX MaJjouek B 1 1 BOAHI.

Heo6xoaHMbe mHTaTeNbHbBe CPeAill H PeaKTHBH.
Crepuabiian Bosla A/A pasBefeHHs. Cpena DHAO, NPHTOTOBAEHHAs H3
cyxoit cpeas (MoauduunpoBannasn). Cpena Incca c comepxanuem 05—
1% rmoko3ul, Peaxtusn anas okpacku mo I'pamy: rennnan-¢HogeToBbI,
pacteop Jlioroas, ¢yrcnn Llnas.

Xonponpenenenuns. Bubop o6vema Bogw ans aHaausa, O6b-
eM HccaedyeMoil BOAW BBIGEPAIOT B 3aBHCHMOCTH OT NpPeRNOJaraeMoro
KayecTBa C TaKHM pacyeToM, uToGn Ha QHABTPaxX mojyyanoch He GoJee
70 M30JHPOBAHHLIX KOJIOHHi, B TOM uHcje He Godee 30 KoJomui rpyn-
Nb KHIEYHBIX Majaoyex.

Heo6xomumo HccnenoBaTh He MeHee Tpex HECATHKPATHbHIX 061beMOB
Boabl. Cjenyer OPHEHTHPOBAThCsA Ha Pe3yabTaThl MPeAbIAYLIHX aHaAJH30B
BOAB B npo6ax M3 3THX XKe nyHnkToB. OPHEHTHPOBOUIILIC CXEeMbLI MOCeBa
pasnHyHbIX 06LeMOB yKa3aubl B Ta6a. 7 u 8. Tpexpsnonuii noces npu-
MEHAIT ANA  ToayyeHHs OGosiee [NOCTOBEPHHIX pes3yJbTaToB aHa/H3a
(raban. 9).
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Ta6anuua 9. Opuentnposounsift ananns

O6GbeM, ma
Koau-niaenc Koaun-tutp
1 0,1 0,01 0,001
_ —_— —_ — MeHee 900 Bonee 1,11
— - — + 960 1,11
- - + - 900 1,11
— + —_ - 9590 1,05
—_ —_— + + 1 800 0,56
— + — + 1900 0,53
— + + - 2200 0,46
+ — — ~ 2 300 0,43
- + + + 2 800 0,36
- — —_ + 9200 0,11
+ — + - 9 400 0.1
+ —_ + + 18 500 0,06
-+ KR - — 23 000 0,04
+ 4 — + 96 000 0,01
+ + + — 238 000 0,004
+ + + -+ BoJseo 238 000 Menee 0,004
Yucao PeaydibTaTel aHaAn3a
o Gakrepnti B Onpezenenue
= | 1 ma, Thic. HHAEKCA ulcao
5 = . GaxTepuh
% oy Bl Ma
3 S 3 g o O
o © 2 | o g S b ° o
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NMonroroska Mem6bpanHbx ¢HABTIpOoB MemGpanHsie
dnabtpyl Ne 2; 3; 6 onyckalor B CTakaH ¢ AHCTHAANPOBaHIO Bofo#, Ha-
rpetoit no 80°C, crapadc, cMayuBaTh QHALTPH NO OAHOMY, HAKAAABIBaf
¥X Ha NOBEPXHOCTb BOJIbI, UTOGLI H36CKATh CKPyuuBannua. McadenHo ao-
BoAAT BoAY N0 Kumeuns. Boay cMEHAIOT M CHOBA KHOATAT B TedYeHHe
10 muH, onepailio NoBTopsloT 3—5 pa3 A0 MOMHOrO YAAJCHHA OCTAaTKOB
pactBopuTencii n3 ¢uabtpos. IToidroroBaeHHbe GHILTPLI XPAUAT CYXHMN
HAM B LIKPOKOropJaoit Gaxke ¢ AHCTHANHPOBaHHoil Bojoil. Ilepea ynor-
peGieHneM ¢uUABTPH CTEPHAH3YIOT KHOAYEHHEM B JHCTH/LIHPOBAHHOI
BOJ€.

IMoarotoBka ¢HALTPOBAAbHOTO annapata K auanusy. ®uabrtpoBans-
Hbifi anmapar o6THPAIOT BATHLIM TAMAOLOM, CMOYCHIILIM 3THJIOBLIM COH]-
TOM, H CTEPHIH3YIOT KunsadelneM HAN ¢aambuposanncy. llocne oxusax-
JeHHss Ha CTOJHK anmapata KJaagyrt ¢paamOupoOBaHHLIM MHHLETOM
CTepHJIbHLIH MeMOpaHHBIH GHUALTP H 33aKPENAFIT ero VCTPOHCTBOM, mnpe-
AYCMOTPeHHLIM KONCTpYKitHeit npnbopa.
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Guavtposaune Boas. B poponky ¢uabtposaabHore annapa-
Ta HajausawT TpeOyembld 06beM BOALI H CO3Al0T BAKyyM B NPHEMHOM
cocyne. PHABTPYIOT CHayala MeHbluHe, a 3aTeM 60JbliHe o6beMbl BOAM,
MeHas xaxabii pas ¢uabtpsi. [pn duasTpaunn neGoabuwinx o6bemoB
oAbl (I Mn) B BOpOHKY cHayana naanBalor 10 Ms cTepHAbHOR BOAM,
a 3aTeM BHOCAT auaausnpyemyo Boay. Ilo oxonuanun GUALTPOBAHHA
BOPOHKY CHHMAIOT, GHALTP MEPEHOCAT Ha cpeAy DHAO, Clefs 3a TeM,
4y100Bt MeXAy cpeaofi H GHALTPOM He OLIO MY3bLIPLKOD BO3AYXA.

MosepxuocTh GuaLTpa ¢ oceBUIIMH GAKTEPHAMH [0/XKHa GbTbh 00-
pailenia BBepx. [loa xaabiM ¢UALTPOM Ha jHe YAWKH YKasbiBaioT
o6bem npoduabTpoBannoil Boabl, HauMeHoBaHHe nmpobul, AaTy nocesa.
Ha ogHy uaiwiky noMelfalor ueThipe (HABTPA, KOTOpHE He AOMKHbLI
compHKacatbest. Ecan Boja coiep:KHT MHOTO B3BeUICHHBIX BellecTB HAH
KJAETOK MJAaHKTOHA, TO ce GHIbTPYIOT ucpe3 npegBapHTebHBlT dHALTP
Ne 6 gnsa yuanenns 3ecu. Hns aroro ¢puabtp Ne 6 noMewaior B puabi-
posanbHoM annapate Ha $uabtp Ne 2 nan Ne 3, O6a dunvrpa 3arem
nepeHocAT Ha cpeny IDuno. Ilpn moacuete pe3yabTaTOB aHalH3a YHHTHI-
BaloT pocT Gaktepuii Ha oGoux duapTpax. Hauikn ¢ pusbTpamu Ha cpene
DHpO MOMEULA0T BBEPX AHOM B TEpMocTaTe ¢ Temmepartypoit 37+0,5°C
na 18—24 4.

Yuer pesyantatop anaausa Yepes 18—24 y Bpipauwnpa-
fiHA B TepMOCTATE uepe3 Ayny NOACYUTHIBAIOT KOJOHHH, XapaKTepHbie
AN TPYNnbl KHIUEYHOH MAJIOYKH, ¢ MOCJAeAYIOLHM BHOOPOYHBIM H3yue-
HHeM M MHKpockonueft 2—3 KoJOHMI, THNHYHO OKPAIICHHBIX, PO3OBHIX
H GecuperHbix. [Ipn HaJdH4HH B Ma3sKax rPaMOTPHLLATENLHBIX HECNOPOHOC-
HBIX M1a0YEK NepexoAsT KO BTOPOMY 3Tany aHajusa.

Bpopuabnaa npo6a. H3z Tex Ke KoJaOHUII, KOTOpPHle GHIIH HCNOJb-
30BaHbl A4S TPHrOTOBJEHHSI Ma3KoB AAsi OKpacku mo I'pamy, AOMKHK
6uiTh caenaHbl nocesbl B cpery I'cea ¢ comepxkanuem 0,5—1% rimokosp
(¢ nonaaBKaMyt) A1 YCTAaHOBJCHHS CNOCOGHOCTH (epMEHTHPOBATL TJt0-
KO3y IO KHCJOTH H rasa. YyeT Ha noJyXKHAKOH cpeie MPOH3BOAAT yepes
5—6 u uipamupanus npu 43°C. [Ipy HANHUMK TOMLKO KHUCJAOTH MApoO-
6GHpKH OCTaBJAIOT B TePMOCTAaTe AN OKONYATEJbHOro yuera uepe3 18—
24 u mpr 43°C. YVuer o6pa3oBaHus rasa ¥ KMCAOTH B nNONjaBKax Ha
cpese I'ncca npoussogst yepes 18—24 y HHKyGauhu B TepMocTaTe mpH
43°C. OtcyTerBie ra3oofpa3oBavus AaeT OTPHUATesbHbi OTBET, Hand-
yue ra3po6pa3oBaHHA — TMOJOKHTeJbHBI. AHaNM3 3aKaHYHBAIOT yepel
72 4 nopcuetoM xoaouuil. PeayabraThl 3anucHBAIOT B XKypHaA, OTMeyas
ocobbie 06CTOATEIbCTBA AHAJIH3A.

Buuncaenue xoaun-nugexca Pesysbrarst ananusa Boipa-
KalwT B BHAE KOJIM-HHAEKCa, T. €. uHcaAa OaKkTepwil Tpynnbl Kuuleunoft
nanouxku 8 | a sopu. Lag 3T0ro yHeao KoJoHHil, BHPOCHIMX B aHAAU3H-
pyeMom obbeme Bo/LI, YMHOXKaIOT Ha 1000 Ma u genaT Ha ananHsupye-
Mblil 06beM BoAM.
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Mpn orcyrcteun na ¢GuAbLTPAxX KOMOHHA rpymnbl KHUICYHON MaJOuKH
Koau-HHHeke GydeT MeHblue BeJAHUHHH, KoTopas Gblia 6ol onpeaenena
B cJyuae HX oOHapyXKenist B ananHsHpyemom o6beme Boan. Ecan Ha
onHoM 13 GUALTPOB CIVIOWIHOAR PocT OaKkTepHii H MOACUET HX HEBO3MO-
MeH, TO B pacuer NpHHHMAIOT TOT o0beM BOAH, MPH GUILTPOBAHHH KO-
TOpOro Ha ¢HAbTPE BLIPOC/IH H30JHPOBAHHBIC KONOHHH.

Mpumep. B 100 ma — cnaowHnoft poer, B 10 Ma — 12 GakTepuid rpynnel Kue
WeyHbIX NanovyeKk, Koau-uugeke (12X1000)-10=1200.

BpoanabHbIi MeTOA, 3aK/JI0UaeTcs B MOCeBE ONpeaeteHHbX 06beMoB
BOAK H Boipamusanun npn 43+0,5°C B KHAKOA nHTaTeNbHON cpene
HaKOMAeHHA (¢ NOMAaBKaMH) ¢ MOCJAeAYIOLIHM BLiceBOM GaKTepHil Ha
MAOTHYIO arapoByio cpeay JHAo, A depeHUHPOBAHHE BEPOSTHOIO YHCAA
KHILIeyHBIX nafouek B 1 J1 BORSL

MuraTeabHbie cpeabl U peaktusr. CrepuabHas Bofia
Ana paspeneHuil. JKHAKas IMIOKO3HO-MENTOHHAs cpPefa — KOHUEHTPHPO-
BauHag u | H. Cpega 3H{o, NPHrOTOBJIEHHAs MO NPOMHCH Ha 3THKETKE
(Moanduuuposannasn). Peaktusr ans okpackn mo I'pamy: kap6oJoBbiil
pacTBop reHunaH-puonerosoro, pacrsop Jhioroas, dpykcun Luas.

Xon onpengenerusd CepHiO CKAAHOK H MPOGHPOK C IJIIOKO3HO-
MeNTOHHON CpPefoll ¢ MOMJaBKAMH HJH KYCOYKaMH BaThl 3aceBalOT XJ0-
pHpOBaHIIOil BOAOM COIJIacHO OJHON U3 cxeM noceBa (cM. Ta6a. 7, 8, 9).
Tloces 100 u 10 Ma Boab MPOH3BOAAT B CKJAAHKH M RNPOOHPKH COOTBET-
ctBeHHO ¢ 10 4 | Ma1 KoHUeHTPHPOBaHHON cpeadl; noceB 1; 0,1; 0,01 ma
Boabl — B npobupku ¢ 10 ma cpeast 1 H. KonueHnrpauuu. [ToceBr! Bh-
pauwuBalor 18—24 u npu 42—43°C.

OTcyTcTBHE MOMYTHEHHA HAU rasooGpasosanns Bo ¢JiakoHax W Npo-
6HpKax faeT OTpHUATENbHHIT (—) OTBeT Ha Ha/JHuMe B NaHHOM oOvLeme
BOAB NOKa3aTeneil ¢eKanbHOro 3arps3HeHMss M TO3BOJACT 3aKOHYHTD
HccleaoBanne yeped 24 u. Mytb W ra3oo6pa3oBaHHe HJIH TOJbKO MYTb
B NOCeBaX YKa3biBAlOT HA HaJllyHe KHIUEYHHIX MAJlOYeK, B 3TOM CAyvae
nepexoisT Ko BTOpoMY 3Tany anainsa. Ilo mcrevennn 18—24 y Bhipa-
HHBAHHA W3 BCeX COCYAOB, B KOTOpPHX HalmiofaeTcs rasoobpasoBaHHe
HAN MYTb, MPOH3BOAAT MepeceB HeTJeil WITPHXOM HA MOBEPXHOCTh CPEeAbl
DHOO Ha CEKTOpa COOTBETCTBEHHO cxeMe mnocepa. Ilepeces AenaloT ¢ Ta-
KHM pacueToM, 4To6bl MOJAYUHTb H30JHPOBAHHBIE KOJOHHH.

[Tpn nonyyenHn cnaoliHOro pocta HeOGXOAMMO AeNaTh pacceB Mare-
pHala uepe3 CTEPHIbHYIO BOAY Ha vallKy co cpefoii DHAO AAA Bhiae-
JieHHsT H30JIHPOBaHHBIX KOJIOHHHM, YTO YAJIHHAET aHa/n3 elle Ha OJHH
AeHb; YalIKH NOMeIaloT Kphlimkamu BHH3 Ha 18—24 u nmpn 370,5°C.
OrcyTeTBHe pocTa Ha ceKTopax cpefisl DHAO, a TaKKe RpPH HAJHYHH
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pocra HexapaKTCPHBIX /LISl KHUIGYHLIX 0AJIOUeK KOaoliHil monyuator orpd-
natedbhbiii (—) pesyastar. [lpy pocTe THNHYHO OKpaileHHHIX TeMHO-
KPacHbIX ¢ MeTa/JHueCcKHM G6JecKoM H 6e3 Hero po30BbIX KOJOHHM, HX
NPUHAANEKHOCTL K GaKTepusAM Trpynabl KHUIGYHLIX Najnouek NOATBEPIK-
al0T MHKpOCKOMHPoBaiHeM ¢ okpackoit mo I'paMy m nocraHoBKoit BTO-
poit 6popuabHoit npo6Goit. Hannune B Maskax rpaMoTpUILATeNbHEX HeCMo-
POHOCHBIX MaJIOYeK YyKa3biBaeT Ha BO3MOXKHOe MPHCYTCTBHe B BOAe MO-
KasaTeneit dekaJblioro 3arps3HeHHs.

Bropas Gponuabnan npo6a, MatepHanoM u3 KOJNOHHA CO cpenst
OHAO C CeKTOpOB MpPOH3BOASAT NOCEB B XKIAKYIO TJIOKO30-MENTOHHYIO
cpeny ¢ cofepxanuem 0,5--1% rmokoset ¢ nonsaskamu. [loceBn Bhipa-
wuBalor npu 42—43° C 18—24 4, OTcyTcTBHE ra3006pa30BAHHA B OCEBAX
ZlaeT OTpHILaTeJbliblit (—) pe3yabTaT, najiuHe ra3oobpasoBaHHst paer
nonoMHTeNbHLT (+) oTBeT Ha HaMiuke (eKaabloro 3arpsa3ieHHs BOABL

PesyabTaT aHanu3a BBIpaXKalOT B BHAE KOJM-HHAEKCA HAH KOJH-
THTPA, MOJb3YsCh COOTBETCTBYIOWHMH OAHOPAROBBIMH HJH TpPeXpsAo-
BOH TabsHIaMH.

Mpumep. ITpu cxeme oanopsanoro nocesa 100; 10; 1; 0,1 ma Hayanocs Gpo-
KesHe B cocyndax, szacesunsix 100 # 10 ma uceneayemoft Boawt. ITo Ta6a. 7 aas ra-
KOl KOMGHHAIlHH HAXOAHM KOJAH-HIAZEKC, paBHbil 230, H KOAH-THTP, paBHbft 4.
PesynbTaTh! aHaNKH3a 3anHCbLiBaeM B XypHaJ,

PesyabTaThl GaKTepHOJOTHUECKOrO aHasin3a oGe33apa)KHBaeMoil BoO-
Abl C OTpefe/icHHeM KOAH-TUTPa ¥ KOAW-HHAGKCA 3aNMHCHIBAIOT B JKYpHasMl

Faasa 9. CAHUTAPHO-TEJIDMHHTOJNIOTHYECKHE METO bl
HCCHEJOBAHHA CTOYHBIX BOA H OCAIAKA

OGHapy:Kenue MU NMapasUTHYECKHX uvepBell (rebMHHTOB) ueJoBeKa
M XKHMBOTHBIX BO BHelIHeil cpeae HApSiny ¢ KHILEYHOM MasnoyKoil sABASeTCA
npsiMHIM MOKa3aTeseM ee ()eKaJabHOro 3arps3HeHH H MOXET CAYXKHTb
KputepHeM 3$)PeKTHBHOCTH NMPOBOAHMBIX CaHHTapHbiXx MeponpHathil. [To
YC/IOBHAM Pa3BHTHSI Pa3NH4alOT Treo- W GHOTeNbMHHTH, 3a6oJjeBaHHs,
BbI3HIBAEMBbIE HMH, — COOTBETCTBEHHO reo- H OGHOreJbMHHTO3M.

leoresbMuHTHl pa3BHBAIOTC BO BHeIWIHed cpepe 6es cMeHH XO3sieB.
OcHOBHEIMH aKTOpaMH WX MepefayH fABJAIOTCA NOYBa, OBOULH, (PYKTH,
BOMa, 3arpssHeHHble ¢QekanHAMH. 3apaiKeHHe NPOHCXOAMT NyTeM mNpo-
rJIaTEIBAHHS CO3PEBLIHX BO BHeElIHell cpefe fHU MM aKTHBHLIM BHexpe-
HHeM B KOXY JHYHHOK, BhlUEAIHX H3 fHU., K reoreabMHHTaM OTHOCATCH
acKapnaa, BJIacOrNaB, aHKHJIOCTOMA, CTPOTuJOHAeC. DHoreabMMHTHl Xa-
PaKTepH3YIOTCS CJOXKHBIM Pa3BHTHEM C YYacTHEM MPOMEXYTOUHHIX
M JaXe AONOJHHTeAbHbIX Xo3seB. K uum oTHocatca Gnuuft n cenHOM
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IeMHH, JEHTElb, ONMHCTOPXHC, IXHHOKOKK, anbBeOKOKK n ap. ®aktopamu
nepeaaudd 610reNbMHHTO30B SABJAAIOTCA 3apakKeHHoe MACOo KpynHoro pora-
TOTO CKOTA M CBHHEl, HEKOTOpPHle BHAB NMPeCHOBOAHBIX PHIG, paKoB, Kpa-
603, 3apa)|(cnnue JHYHTIOYHBIMI CTaAnAMH GHoresibMHHTOB.

Jaa oueHKH pPe3ynbTAaTOB HCCAENOBAaHHA 11€06XOANMO NpPHAEPAKH-
BaTbCSl CTAaHAAPTHLIX MOKa3aTesell pacyeta — AJiIS MOYBbI, OC2aAKOB CTOU-
HBIX BOJ, AOHHLIX OTNOXKEHHIT peKH Ha | Kr Wad Ha 1 r onpepeneHHoi
BJIAXKHOCTH H lla CyXOe BellecTBO, A Boabl Ha 1 s uan 1 M3 IIpoGul
HOMKHBE 6biTh TeM Gosbiile Mo 06beMY, yeM MeHbllle UL OXKHAAIOT B HHX
obHapyxuTb. dast nccienopanns crTouniofi BOAL HCOGXOLHMO ee OTOH-
patb B KonuuectBe 0,5—3 J1; moc/le QOOYHCTKH OuHILEHHOH cTOUHON —
50 &1, peuHoil ¢ nosepxHocTH H y fHa — 1o 20 &1, ocagkoB ¢6pPOXKEHHOrO,
o6e3poxeHHOro H Apyrux — 20—100 r; AONHLIX OTNOMXKEHHHI peKH —
50—100 r.

HecnenoBanue ¢TouHolt BoAbl 3aKJ0YaeTCs B BbljeJElHH SIHLL redb-
MHHTOB GHJbTpOBaHHeM uepe3 meMmGpaHHble ¢puabTpbl Ne 6 Han ueHTpH-
¢dyrupoBaHHeM, B pe3yabTaTe KOTOPOTO fifilla BCMJLIBAIOT HA NOBEPXHOCTh
HacCbILIEHHOTO pacTBOpa coJH Gaarofaps pasHHiue MJCTHOCTER,

Annaparypa. Uentpudyra. liorrean-annapar. Anuapar Fonbi-
MaHa HaH 3efila ¢ BOAOCTPYHNLIM HJH PYYHBIM ‘HacocaMH. Mukpockon
6roJiorHyecKHit ¢ ocpeTHTeneM. Tepmoctar ila 24—27° C. MemGpaunnie
$uabTpol Ne 6.

Peaxktns b, HacbluteHnblit pacTBop a3oTHoKHCAOrQ HaTpua (nnaoT-
Hoctb 1,39—1,4 rfem?).

Consnas kuenora, 3—5%-Hulit BoRublit pacrsop.

CepHokucantit amomniinit Alz(SOy)s.

TCauuepun, 50%-Hbiil BOAHBIA pacTBOp.

Xon onpenenenus [na ananusa Gepyr BOAY H3 cpeaHecy-
TOYHOA mpoGH, COCTaBAeHHO W3 npol, oT6HpaeMBIX KaXXABK uac, HJs
NpoBeflcHHA NOJHOTO XUMHUECKOr0 aHa/lH3a CTOUHOfi BOAH MO 3Tanam
ouydcTKH. HeounleHHyio H ocBerJieHHYi0 (nocje MeXaHHueCKOi O'MHCTKH)
BOAY Hccienylor B o6beme 0,5—1 a1, ountuenHyio — He meHee 3 J.

Bclo OuHUICHHYIO CTOYUHYIO BOAY (HALTPYIOT uyepes MeMOpaHHble
¢uaetpet Ne 6 B annapare [onbamana uan 3efia ¢ BOAOCTPYHHBIM HIH
pyuHBIM HacocaMH. DBoubuie o6bembl BOAb (peuHOH, AOOYHLIEHHOI)
npeABapUTENLHO OTCTAHBAIOT B TeycHHE 24 4, CAOil HAA O0CaZKOM C/AHBAIOT
cudonom 6¢3 06pabOTKH, OTCTOABUIMICA OCAAOK ¢ HEOOJbIIMNM KOJHue-
cTBOM BoAb QUJLTPYIOT uepe3 ¢uabTpul Ne 6. [Ipn Gosbuwiom coaepixa-
HHH B3BecH B HEOYMILEHIION H OCBET/IeHHO#l CTOuHOft Bofe HX o6paba-
THIBAIOT OMHHM H3 CJAEAYIOUIHX cmOCcoGOB:

¢uabTpauneit Bcero o6bema Boau uyeped duabtput Ne 6, aaa vero
Gepyt 0,5—1 s HeouHLlleHHOH CTOYHON BOABI; GHALTPHI NMOMELLAOT B YaW-
ku [leTpn Ha BAaXKHYI0 QHALTPOBANILHYIO GyMmary H COCKOGB ¢ HHX TIPO-
cmatpuBator B 50%-HOM BOLHOM pacTBOpe r/HIUepHHA;
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pas6aBjeHneM — mnpo6y Boab (1—2 a) 3aaMBaIOT B UHAHHIPH,
NepeMeLIHBaIOT H OTCTAHBAIOT He MeHee 2,5 u; C/A0M BOAB Hafll 0CALKOM
cnuBaloT Ges o6paGoTKH, B UMJAHHAP HAJHBAIOT BOAONPOBOJHYIO BOAY,;
B TeueHHe paboyero AHA OTCTAHBAHHE H CJUBAHHe MOBTOPSIOT ABAXKAHI,
nocae uerc ¢HABTPYIOT OTCTOSBIUHICA OCALOK C HeOOMBIIHM KOJHuecT-
BOM BOAH (B KOHUe AHS HJH Ha cAeAylOUHA AeHb), PHABTPH NOMELIAIOT
B yauikd [leTpu Ha BAaXHy0 PpuabTpoBanbuylo 6ymary;

Koaryasuuell HaxoAslleficA B BOAE B3BCCH CCPHOKHC/BIM afOMH-
uneM Aly(SO,)s, KoToOpHil BHOCAT B BHAe mopowka H3 pacyera 0,5—
0,6 r na | 1 Boaul. [ToaHoe ocBer/IcHHe BOAbLI MPOHCXOAHT uepe3 30—
40 muH. Cnoii BOALI HAA OCAaAKOM caliBaloT cHpoHom Gea o6paboTky,
OTCTOABIINICA 0CAAOK C HeGOMbIUHM KOJHYECTBOM BOALI UEHTPHOYrH-
pOBAaHHEM MepeHOCAT B UeHTpHDYKHble npobupku. [aa pacrBopeHun
KoaryJsiHta ocaaok UeHTpudyrupyot 3 muu ¢ 4 Ma 3—59%-Horo BoaHoro
pacTBopa COMSTHOM KHCJOTHI, MPOMLIBAIOT BOAOIT 1 UEHTpHyrupyiot. das
BLIIeJIEHHA SIHIL H3 OcajKa HCHO/Mb3YIOT HACHILEHHHA pacTBOp a30THO-
KHesaoro Hatpus (miotHocth 1,39—1,4 rfem®). Ocamok ueHTpH(yrHpylOT
c HUTpaTOM HaTpus 4—5 pas mo 3 muH npu 1000 o6/MuH, Kaxabil pa3
TIIATebHO HCPeMEUIHBasi ero A0 NOAyueHHS romoreHHoil maccoi. ITocne
KaXX[IOro UeHTpHYrnpoBaHHa NOBePXHOCTHYIO NJEHKY pacTBopa Can-
BalOT uepe3 Kpalt UCHTPH(OYXHLIX NnPoOHPOK B CTaKaH ¢ BOAONPOBOAHOIN
BO/10H1, NPOGHPKH Mnoc/ie KaXKAOro C/HBa YPaBHOBELIHBAIOT HaCHILEHHBIM
HATpATOM HaTPHS Ha TEeXHHYECKHX Becax.

Bony, B KOTOpYI0O C/ARBand TNOBCPXHOCTHYIO TNAeHKY, OGuabtpyor
yepes ¢uanTpel Ne 6, nomewrasa ux B yawkH [leTpn Ha BAaXKHYI0 QHABT-
poBanbuyo 6ymary. Ilpu otcyreciBud npuéopa Ans GUALTPOBAHHA MOK-
HO MPHMEHUTb CJeAYIOWRiT cnoco6: ocanok oOpabaTeBaloT, Kak OMHCaHO
BbIllIe, MOCJe NEPBOro UEHTPHGYrHPOBAHHA ¢ HHTPATOM HATPHA UEHTPH-
¢yxuble npoGHPKH YCTAHABJAHBAIOT B WITATHB, OCTOPOXKHO NO/NHBAIOT H3
MUNeTKH TOT 2Ke pacTBOp MmO 06pa3oBaHHA BHINYKJAOTO0 MEHHCKAa M Ha
20—30 MuH MOKpPEIBAIOT NpeAMeTHLIMH CTeKJaMH pa3mepom 6X12 cwm,
KOTOpble A0/MXKHB GbiTh Xopowo ob6esxupennl. CTekna cHHMAlOT, nepe-
BOpauHBass HHIKHENl CTOPOHOIl BBepX, HaHOCAT Ha Ma3ok 1—3 Kamau
50%-Horo Bo/lloro pacTBOpa TJAHUCPHHA H MHKPOCKOMHPYIOT NMPH MaJiOM
ypeanyennu. Ipouenypy nopropsior 2—3 pasa. dpdekTHBHOCTL mocaen-
Hero BapuaHta B cpeaHeM 73%.

Mpumeuaunsa: 1. INpeaMeninie cTekna AOMKHLL ObiTh 06si3aTenbHO 06e3-
KHpeHbi, HHaue¢ BCNAbIBLIHE afiua He NPHRAUNNYT K CTEKAY.

2. Heo6xoauMo RpOBepfits MAOTUOCTE HACHLIWERHOTO PACTBOpPA HHUTPATAa HaT-
pHA, TaK Kak NpH ¢e ClHKelHH #ila ne MOAHHMYTCS HAa MNOBEPXHOCTL pacTBOpa.

Uccneposanne ocapka crouustx Box. [IpoGut ocapka Moryt OuiTb
JKHIOKHMH — AKTHBHLI WJ, CBCXHil H cOpOXKeHIbliT ocakH H 06e3Bo-
XeHHple — ¢ BaKyyMm-®uibTpa, nocie UEHTPHPYTHPOBAHHA, C HJIOBHIX
naowanok. XKuakiit ocanok praxuoctelo 97% npeapapHTenbHo cryuaior
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duapTpaunnesi B Teuenne 2—3 aHelt uau uentpudyrupoanuem. C Gymax-
Horo ¢uabTpa ocafok cobupaiot wnateneM B dapdopoByio ualwKy, ne-
peMelinBaloT H GepyT HaBecky 20—100 r B 3aBHCHMOCTH OT OO0BeMa
HeHTpHPYXKHHX NpoGHpoK. Bo Bce npo6HpPKH HaNHMBAOT paBHOE KOJHYE-
CTBO BOMONPOBONHOA BOAL, 3aKPHBAIOT MJIOTHO MNOAOGPAHHHMH pe3u-
HOBHMH npo6kamu # craBat B Llliorresb-annapar na 15 MHH Aaa nepe-
MeLIHBAHHS H OTAeJNeHHs SHILL OT B3BElIEHHHIX YaCTHIL OCagKa. 3ateM
0CafloK UEHTPHOYTHPYIOT, BOAY CAHBAIOT (NPOUEAYPY NMOBTOPAIOT TPHXK-
Abl), 3aTeM B NPOGHPKH HAJHBAIOT HaCHILlEHHLI pacTBOp HHTpPaTa HaT-
pus. Ilocje TUlaTeAbHOro mepeMeWIMBAaHHA OCAaNOK UEHTPHYTHPYIOT 4—
5 pa3 no 3 mun npu 1000 o6/MHH, KaXALIH pa3 CAHBas NOBEPXHOCTHYIO
MJeHKYy B CTaKall ¢ BOJAONPOBOAHOji Bomdoil. B crakan, xyaa camBaju
NOBEPXHOCTHYIO MJeHKY, HaanBaioT 10 Ma 3—5%-Horo BoaHoOro pacreopa
COMAHOMN KHCJIOTH! AJISl PaCTBOPEHHS KOJUIOHAHON B3BeCH, MepeMellHBalOT
H OCTaBAfIOT Ha 2—2,5 u aaa oTcTauBaHHA. Bepxnu#, HazocazouHblf
€JI0f1 BOALI C/JMBAIOT H HAJNMBAIOT BOAOMPOBOAHYI BOAy. Omepauuio mo-
BTOPAIOT ABAXAH H B KoHUE AHA GHALTPYIOT OCafOK ¢ HeGOMLIIHM KOMH-
4ecTBOM BOAHI.

OunbTpyl NoMeltaoT B YalikH [leTpH Ha BAAXKHYIO GHABTPOBAABHYIO
6ymary H COCKOGH ¢ HHX mMpOcMaTpuBaioT B Kamsie 50%-Horo BoaHOro
pacTBopa rJHUEpHHa,

OnpeneneHde XH3HEeCNOCOGHOCTH SIHL Treorenb-
MHHTOB. IlpH H3yyeHHH CTeneHH 3arpasHeHHs OGBHEKTOB BHeLlHefl
cpefn Heo6XOAMMO BCeria ONpefeNsiTh XKH3HECMOCOGHOCTb AHLU, TaK Kak
3HaYHTebHOE KOJIMYeCTBO MX NMOTHGaeT H He HrpaeT poJiH B SNHIAEMHOJO-
THH reorenbMuHTo30B. JKu3HecnocoGHOCTL ML, He NOCTHILIMX CTaAMH
JIMYHHKH (He3penbiX), onpefessioT N0 BHelIHeMY BHAY, CMOCOOHOCTH HX
K AajbHefilleMy pa3BHTHIO B ONTHMANbHLIX JaGOPAaTOPHHIX YC/IOBHSAX.
Hast onpefeneHusl XH3HECMOCOOHOCTH sHIL acCKapHA H BJacorjiaBa MeM-
6paHHble (GHALTPH NOMellaloT B vawkd [leTpH Ha GHALTPOBANBLHYIO
6ymary, cMoueHHY0 3% -HBIM pacTBopoM ¢dopManHia B (HH3HOJOTHYECKOM
pacrsope uian B 3%-Hofi conanoit Kucaote ANS nMpepynpe:kaenns pasBu-
THSt GaKkTepHil, 1 CTaBAT B TEPMOCTAT NMpH Temnepatype 24—27°C na
3 Hemenu. JleToM yalKK ¢ GHABTPAMH MOXKHO XpaHHTL Ha JaGopaTOpHOM
©TOJIe IPH KOMHATHO/ TeMnepaType.

BHeceHHeM BOAOMPOBOAHOM BOAB H OAMH Pas B HeNENIO YKa3aHHHIX
BHILIE PACTBOPOB B ualUKaX TOAAEPNKHBAIOT BJAXKHOCTb. ExeaHeBHo
yalKd Ha 2—3 4 Heo6XOLHMO OTKpHIBATH AJIA MOCTYM/IEHHS KHCAOPOAA
K paspuBaiomuMcs siiaM. Heabss gomyckatb nepechixahus ¢HJILTPOS,
oTuero fAfia Ha HHX NOTHGAIOT.

flina oGnapyXHBAIOT M MOACYHTHLIBAIOT B COCKOGax ¢ (uABTPOB,
npocMaTpHBaeMbix mpH ManoM (56 pa3) u Goavwom (280 pas) yseauye-
Huy B kKanje 50%-Horo BOAHOro pactBopa rauuepuna, SIpHas ndedop-
MalHA SHU — pa3pHiB 06070ueK, nporn6 X BHYTPb Afilla, NycTas CKop
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dyna s, BAKYOAHIHPOBaHNAast NJAA3Ma 3apojbiia, cMenjelne naasMbi
K 0AHOMY MOJMIOCY — MpPH3HAKH MepPTBOro fAfilla, OTHOCALLErocs K HeXH3-
HecnocoGHEIM. JKH3Hecnoco6Hble sifilla pa3BHBAIOTCA 3a BpeMsa HHKYGauHu
0O CTailH NMOABHXKHOM JHYMHKH. JIBHXKeHHe JHYHHOK MOXKHO HAGJIOAATb,
HAXKUMas NpenapoBanbHofl UIAOH HA NOKPOBHOE CTEKNO WIH clerka Ha.
rpeBasi mpefiMeTHOE CTEKNO Haj NJaMeHeM rOpesKH.

HOABH}KHOCTI: JHYHHKH B sAfille ellle He CBHACTEJLCTBYET O €ro HH-
BA3HOHHOCTH. VIHBa3HOHHBIM OHO CTAHOBHTCA moCje AOHOJ]HHTEJIBHOFI
NUHBKH JIHYHHKH B fille, B Pe3yabTATC KOTOPOH Ha TONOBHOM KOHUE ee
o6pasyercs vex/HK. }HBa3HOHHOCTL AHU ¢ JHYHHKAMH oOnpeaesercs
N0 HaJHYHIO YeXJIHKA HJH, 60nee TOYHO, MYyTeM CKAPMJAMBAHHA AL JKC-
NePHMEHTANbHLIM JKHBOTHBIM C NMOCJEAYIOLIHM BCKPBITHEM H HCC/En0Ba-
HHeM JerKux (Mblileil, KpbiC, MOPCKHX CBHHOK, XoMauKoB). [laHHble aHa-
JH30B BOABI 3aNHMCHLIBAIOT B KypHaJs. Pexkomenpyercs chaegynomas ¢popma
3aMHCH:
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= = Qe\ u: ®
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Janupie aHaNH30B OCAAKA H AOHBMX OTAOMeHHA pexh 3anHCHIBAIOT B XYPHAR,
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Faasa 10. THAPOBHOJIOTHYECKHA AHAJIH3
AKTHBHOTIO HJIA

NMpuuuun metrona. TuapoGronoruyeckufi aHaiu3 AONOJHSAET
TeXHOJIOTHYECKHi KOHTPOJb KauecTBa OYHCTKM H PaloTH  COOPYXKeHm#
6rosornYecKoro KoMmmaekca, MHKpOCKONMHpoBaHHEM aKTHBHOTO HAa ornpe-
JeNAI0T rpyansl, BUAKN HWJIH MOABMAM OPTraHH3MOB — HHAHKATOPOB 3a-
rPA3HEHHs, OUEHHBAIOT HX KOJHYECTBEHHbIe COOTHOIIeHHW, ¢H3HOIOTHYUE-
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CKoe coCToANHe ocobell H Ha OCHOBAHHH THX XaPaKTepHCTHK AeNaT
3aK/IOYeHHEe O COCTOAHHM AKTHBHOTO HJa H ero crnocobHOCTY K liepepa-
60TKe 3arpsa3HeHHi.

Annmaparypa (cMm. npun 1).

PeakTuBu aaa pukcaunn Ocmuenas Kucnora, 19%-Huiii
BOAHbIT pacTBop. ITapy OCMHEBOil KHCJOTbI OYeHb SLOBHTHI, [103TOMY
ONf  NpPHTOTOBJCHHA PAacTBOpa BCKPHITYIO amuyay cpasy Gpocaior
B CKASHKY H AOJHBAlOT OTMEePEeHHOe KOJIHYECTBO NHCTHIJIHPOBAHHON BO-
Abl. XpaHIT B TCMHOM CKJAAHKE ¢ XOPOWIO npHTepToit npobKoil 11 nputep-
THIM KOJIMAYKOM.

Kunkocts aaa duxcaunn no Yrepmene. B 20 ma aucruannponaitoil
BOAL € 5 T AaxK.ap cyBanmuposainoro fiona pactsopsior 10 v KJ, zo-
6aBasior 50 Ma AUCIWHPOBANHOII BOAL H O I' YKCYCHOKHCIO10 HarpHIL.
PactBop xpausit nc 6osce | mec B CKJAsIKe H3 TEMHOro CTCKJa ¢ fpH-
TepToit npobKoii.

HPogn, 0,3%-Hblil BOAHBIT pacTBOP, AN MHKPOCKOMHPOBAHHSA IKryTH-
KOBBIX.

CynbdaT nukens, 1%-Hoil BoaHBIT pacTBOp, AAs HapKosa KoJO-
BPaTOK.

Heiitpasbpor, Bogubiit pacteop (1:800), ans MHKpOCKOnupoBaHMs
NpoCTefiLnX.

Tanuepuy 1A MHKPOCKONMHPOBAHMA yepBeil 1 H3rOTOBJIEHHS BpeMeH-
HbIX npenapartos.

Cnupr 3TH/I0BbI 96° a1 QHKCAUHKH OPraHH3MOB.

Dopmaani, Aph ¢pukcauni pasbasanior b 10—20 pas.

Ot160p npo6. Ilpo6u Ha aHanu3 GepyT OTAEABHO W3 KaxKAOrv
COOPYKEeHHA: a’pOTeHKa, pereHepaTopa, BTOPHYHOTOG OTCTONHHKA, 6ho-
¢duabtpa. JKuakyio npoGy, oTo6paHHY! KOBIIOM, MEpeiHBAlOT B WHPO-
KOrop/iylo 6aHKy, 3anoJIHAIOT ee Ha MOJOBHHY o6LeMa H He 3aKpulBaloT
npo6koit. Hemeanenno nepenocat B sMaGopaTopHo M MPHCTYNAlOT K aHa-
JIH3y He Mo3fHee yeM uepes 20—30 MHMH ¢ MOMeHTa B3sTHA npobH (B Te-
qeHne 1—2 « mnpoGy, te 3akpuiTyio NpoGKofl, MOXHO XpaHHUTb B X0.0-
ouabHuke), Oasa otr6opa npob co AHA cOOPYKeHHs, H3 BTOPHYHOrO OT-
CTOMHHKA HJIH M3 pe3epByapa MoxeT GbiTb upHmellen Gatomerp. Ecau
€ro HeT, HCMOJBL3YIOT CKJAHKY ¢ npoGKO#H, OTKPHIBAIOT Ha 3aAaHHOM riy-
6GHHe nojJ BOAOH MpH NOMOWM TPOCHKA, HPHKpPEN/JEHHOr0 K mpobKe,
TTpo6ui ¢ GHOPHALTPOB OTOHPAIOT CKPeOGKOM Ha pasHbix rayGHHAxX 3a-
rpy3ku. B naGopartopun Gepyt cockoGbl mieHkH ¢ TBepaoro cyGerpata
H paccmaTpHBaloT noj MHKpockonoM. ToTyac mocje A0CTaBKH npo6 M3
a’palHoHHbIX COOpY:KeHNi B NaGopaTOPHIO OTJHBAIOT M3 KaXAoi npoGhl
100 M2 B UHAHHAD Aad onpelc/ieHHs o6beMa uaa, yepe3 30 MHH OTCTaH-
BAHHA H 1035 HAA.

Texnuka MHKPpocKonupoBaHHA, OcHeBHLIM MeTOHOM
aHa/qH3a OpraHH3MoB aKTHBHOro H/Aa (MPOoCTefluHX, KONOBPAaToOK H AP.)
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ABASICTCA MHKPOCKONIIPOBaliHe B K1BOM COCTOfAHIN. B ounwichHoi BOAe
DR CTYUEeHH NPOOLI NPHMEHAIOT UeHTPH(YTHPOBaHHe, OTCTaHBaHHe MIIH
bunbTpoBanue yepes memGpantniit dpuabTp Ne 6 (pasmep mop 2—5 mkm.)
Kannio cBeXXero Hna HaHOCAT Ha CTEK.J0, NMOKPHBAIOT NOKPOBHHIM CTeK-
JIOM H TNPOCMaTPHBAIOT NOA MHKPOockonoM. Pekomenayetcss mpocMaTpH-
Bath A0 10—15 kanenb. Kpome onpeneneuus BHAOB OPraHu3MOB OTMe-
4aloT  (PU3HOJIOTHYECKOE  COCTOSHHE OpPraHd3MOB, CTPYKTYpy Hia,
HaJH4He 300rviel, BK/AIOYEHHE MHHEpaJbHBIX HJIH OpPralHHYecKHX 4YacTHIL,
MBILIEYHLIX BOJIOKOH, Mycopa # T. . [Ipn onpeneneHnH BHIOB OPraHH3MOB
Ha/l0 [1eTaNnbHO PacCMOTpeTh HX BHYTpellliee CTpOEliHe, TO3TOMY HX
ReNaloT NeMOABHXKHbLIMH, MpHMeHAs ¢HKcalHio uan napkos. OOwunbe
¢dukcatopsl (3THIOBHIT CAHPT, popmaniH) cHAbHO AcHOPMHPYIOT npO-
crefilinX, MO3TOMY HPHMCHAIOT OLICTPOACHCTBYIOMKA (PHKCATOD — naph
ocMueBoit xucaoTot. Urobut 3adukcnposath npenapart, 1a npeaMeTHoe
CTEKNO MANOCAT MaJIeHbKYIO KamJio KHAKOCTH € NMpPOCTeHLIHMH, CTeKJO
GLICTPO MEepeBOPaUHBaloOT Karmselt BUYTPb CKAAHKH 1 BbLAEPXKHBAIOT B Te-
YeHHe HECKOMLKHX CeKy!Z MAOTHO MPHKATHIM K TOPJBIIKY CKAAHKH
C pacTBOPOM OCMHEBOM KHCJIOTH. 3aTeM paccMaTpHBAlOT npemapart nom
MOKPOBHBIM CTeKJioM Npu GoJbiioM yBeauuenuu. JKryTHkH ¢aareanar
XOpolIO BHAHBI B XKHAKOCTH YTepmeae HaH B pactBope ioga. Cneas
noJ MHKPOCKONOM 3a TeM, 4ToObl MpOCTefliHe OCTaBaJHCh B MoJje 3pe-
HHMA, TPOTATHBAIOT NOJ, TOKPOBHBLIM CTEKJAOM ROJNOCKH $i/ibTPOBaNbHOR
GymarH, cMoueHHoM peakTHBOM. HToGLl OCTaHOBHTL HJIH 3aMEMJHTb ABH-
JXeHHe KOJIOBPATOK, YNMOTPeOJSOT pacTBOPH MAapKOTHYECKHX BelUects,
Hanpumep cyabdara uukens. HauGonee npocthiM cnoco6oM OCTAHOBUTH
OBHXeHHe KOJOBPaTOK sBasieTcs caeayloutnii. K Kanse Boabl ¢ XHBBIMH
KOJIOBpaTKaMH Ha NpeiMETHOM cTekJe A00aBJAOT KaljQ TJHLepHHA,
OCTOPOXKHO THIATeJNbHO MepeMelINBAIOT KOHUOM MPenapoBanbHOfl Hribi
H NOKPHIBAIOT NMOKPOBHLIM CTeKAOM. KosnuecTBO riHlLepHHA onpefeisior
ONBITHEIM TyTeM NpH ABYX-TPeXKpaTHOM MNOBTOPEHHH YKa3aHHO{l Mpo-
neaypn. OCTaHOBHTb ABHXKeHHE KPYMHbix HHdY30DHIi MOXKHO TaKKe moa-
CYWHBAA KAMJIO, NOKPHITYI0 NOKPOBHBIM CTEKJOM, mpit Temnepatype 40—
45° C.

[Tpu onpegeneHHH BHAOB H NJs1 OUEHKH (H3HOMOrHYECKOTO COCTOS-
HUi OPTaHM3MOB HeOGXOAHMO 3HAThb pa3Mephl OpraHuamoB. Hamepatb ux
HAno oKyJasapom-mukpomerpom. [IpeasaputenoHo Hafo ycTaHOBUTDH, ¥eMY
COOTBETCTBYET ONHO HefNeHHEe OKYJisipa-MHKpOMETpa NpH JaHHOM YBeJH-
yennn. Jlad 3TOro cHayana nmoMmewaioT Mo MHKPOCKONMOM OGBeKT-MHKDO-
MeTp H, HOCTHras pe3KoM YCTaHOBKH wKajdel (CUblO  3aTEMHAT),
OTCYHTLIBAIOT YHCAO JefieHHA o6beKTa-MHKPOMETPa, MPHXOAALUIHXCS Ha
H3BCCTHO® YHCJIO He/IeHHA OKyJ/Apa-MHKPOMETPa; TaKHM o6pa3oM BbluHC-
JSI0T abCOJIOTHOE 3MayeHHe OHOrO [eleHHs OKyJApa-MHKpoMerpa
(pnc. 25). 3atem 0GbeKT-MUKPOMETp CHHMAIOT €O CTOJHKa MHKpOcKona,
3aMCHAIOT HCCATLYCMUIM NPCRAPATOM H H3VCPAIOT pPa3MCpul OPTaltn3mon
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2 TV VPR Y DYV VY TRV IR Puc. 25. Mukpocxonuyecxkas KapruHa ne-
paiiatd aennf) o6beKta-Mukpomerpa (Toacthie
—— ANNNH) 4 OKYARPa-MHKPOMETPa npn 60ab-
== woM yBeanyeHuu

Bt tidstosidodoitts

M1 sspsisatissdiiin

Il

OKyaspoM-MHKpoMeTpoM. [last onpepenennst o6beMa OpPraHW3MOB H3Me-
PSIOT OKYJAPOM-MHKPOMETDOM HX JIMHefiHble Pa3Mepbl H BLIYMCJAIOT MO
TabauuaM o6beM, NPHPaBHHBAA OPraHU3MBI K COOTBETCTBYIOULHM Tr€O-
MeTpuuecKuM dHrypam.

Hasa toro uro6bl paccMOTpeThb XapakTep XJIOMKa aKTHBIOrO K2
H NOKaNH3alUHIO B HeM OpraHiiaMoB, MpHMeHsIT MHKpodoTorpadHpoBa-
uue. Ilepen dortorpadupoBanneM NOABHIKHHE NpoOCTeiilliHe OPFraHHU3MbL
aKTHBHOTO Hza Jyyule Bcero (HKCHPOBaTb MapaMu OCMHEBOH KHCJOTLI
Mukpodororpaduyeckas ycraHOBKa npeacraBaser coboit dortoannapar,
y KOTOpOro poJib OGbEKTHBA BHIMOJHSIET ONTHYEGCKass CHCTCMa MHKpo-
ckona. Ilpn orcyTcTBHH creuHasibHONl MHKpPOdOTOHAcaAKH MOXKHO ¢oTo-
rpadupoBath mnpenapaTtel 06GbMHEIM ¢oToannapatoM.  BoablunHCeTBO
¢doToannapaToB MOXKHO NPUCMOCOOHTL MJs MHKpodoTorpadHpoBaHHs.
IOas paGothl ¢ 35-MM MaeHKOll MOXKHO NPUMEHsTb ManodopMaTHble 3ep-
KanbHbie Kamepu THna «3eHHT» n Practica. CoeavneHne MuKpockona
¢ ¢oToKaMepoil OMNKHO OLITb NMOABHMHKBIM M B TO K€ BpeMs CBETOHe
npoHuuaembiM. [na uepHo-Gesoro MukpodoTorpadupoBaHHa NPHIOLHH
axpoMartHyeckHe o6GbeKTHBH MHKpockoma. J[as usetHoit ¢otorpaduu
TIPHMeHAIOT amoxpomathl. Ho Jayuuine peay/nbTaTel AaloT cheuHasbHble
¢otorpaduyeckne oxkyaspbl. B KauecTBe HCTOUHHMKA CBeTa 4allle BCero
npuMeHsloT ocsetHTeab Mapku OH-20. Ilna noayuenns naunGonee KOHT-
PAacTHOTO H306paXceHHs1 OKPALICHHOTO Npemapata MeXAy HCTOYHHKOM
CBeTa M MHKDOCKOMOM CTaBAT cBetopmabTpH. [Tpu3smaTHyeckas MHKpO-
dotonacagka MPH-1 B couerannn ¢ kamepoit MOPH-2 (9XI12 cm)
HauGonee yao6Ha npu MuKpodoTorpadupoBaHHH aKTUBHOTO HAa B Ja6o-
paTopHBIX ycaoBHAX, POKyC yCTaHaBIHBAIOT BH3YaJbHLIM GOKOBLIM TY-
6ycom, cHaGXKeHHBIM MPH3MOIT, KOTOpas MOCTOAHHO BKJIOYEHA, KpoMme
nepuona 3kcnosHuuy. Ha peskocTb HaBoasiT no ceTKe BH3YaJIbHOTO
TyGyca.

KoauyecrBenHub it yuer. Tlpu kauecTBenHom npocmoTpe npob
OpraHM3Mbl MOXHO YYHTBIBAaTh NMPOCTO Mo NATHGaAqbHOM WiKaxe. Bosee
NpUHATA 1IKana IWecTHCTyneHuatas peBaTHGasabmas (1, 2, 3, 5, 7, 9).
Tlpn mopGope ypeauuenuil MHKpPOCKONA MOXXHO PyKOBOACTBOBATbCA pas-
6uBKoil Ha pasmepHble rpynnbl opranuamoB: I — go 50 mkm, 11 — 50—
200 mrM, III — 6osec 200 mMkM. OfHaKo KauecrBeHHas oOleHKa cy6bek-
THBHA, a TaKXe HEJOCTaTOUHO TOYHA H TMOITOMY HPHMElAeTcs KOJHue-
CTBEHHbIl Y4YCT B CUeTHBIX KaMmepax uau B OTKajuOpoBaHHOfI Kamje.
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CEcnn HeBO3MOXKHO MOACYHTATH KaXKAbA BHA OPraHH3MOB B OTAEAbHOCTH,
TO KOJHMYECTBEHHbIH YuyeT OPraHu3MOB MPOBOAAT 10 CJCAYIOLIHM Cuer-
HBIM IpynnaM: HHTYaThle GakTepHH, ryGKH, 300r/IeH, KryTHKOBbE, amebLs,
cBOGOAHOM/IABAOLIHE MeAKHe HHQY3OpHH, KpynHble HHOPY3OPHH, CHAA-
uyHe HHGY30PHU, KOJNOBPATKHU, YEPBH, JHUHHKH HACCKOMbBIX, Pauku # T. I

[Tpu B3sTHH npoGul MHNeTKol cieayer ob6paumath oco6oe BHHMaHMHE
Ha TULaTeNbHOCTb MepeMelUIHBaHHs JKHAKOCTH. MoXHo KaMepy UEAHKOM
MOrPY3HTb B HEMPepLIBHO MePeMeltHBAEMYI0 HJIOBYIO XKHIKOCTb, 3aKPHTb
MOKPOBHEIM CTEKNIOM NOJ BOROMN, a NMepel npocMaTpuBaHueM 00X MUKPO-
CKOMOM 06TCPeTb HAaCyXO CHAPYIKH.

IMpu HanHYHH AaKTHBHOTO MAa ¢ KPYMHBIMH OPraHH3MaMH, 4TO Xapak-
TepHO AJif NaBOpaTOPHHWX YCTaHOBOK, NPHMEHSIIOT CTePCOCKOMHYECKH
mukpockon MBC ¢ oxyadpamu 12,5* rtoraa npocuer BeayT B ualiKax
IMetpu. B akTHBHOM HJIe MPOH3BOACTBEHHHIX COOPYXeHHi! o6bluHO Mpeod-
NaflaloT MeJIKHe OpraHH3MBbl, HX NPOCYHTHIBAT B Kamepe KoJabksuTia,
HaxoTra uan Ha npegMeTHoM cTekJe ¢ yBeauueHueM B 100 u 200 pas.
B aKTHBHOM HJe Ha COODYXKEHMAX C HH3KOR HArpysKofi uan npn crabu.
JH3ALHMH K2 HYXHO NMPUMEHATb YBeauueHHS MHKpockoma o7 60 no
400 pas. B kaxaoMm ciyyae mocae OCHOBHOIO MPOCYETA AONOJIHHTENbHO
npocMaTpHBalOT npofy Kak npH GoJblieM, TaK H NpPH MeHblleM yBeaH-
ueHnn, yTOGH He MPONYCTHTb O4YeHb peiKHe HJH OueHb MeJKHe Opra-
HH3MBL.

3a HeHMEHHEM creLHaJbHBHIX KaMmep AJs MPOCYeTa opraHH3MOB MOX-
HO TMOAb30BaTbCA MHMETKOM ¢ 3apaHee M3MepeHHON BeJMUHHOA KamJjH.
Kanao HaHOCAT Ha nMpeAMeTHOe CTEKJO M NMOKPLIBAlOT NOKPOBHMM CTEK-
qoM. [Toacuer BeAyT MAH BO BceM MoJe 3peHHs MHKPOCKOMA, HAM yepe3
ceTyaThiii oKyasap-MHKpomeTp. Pacuer KoaHyecTBa MHKPOOPraHH3MOB MPO-
H3BOAAT no $opmyJe

X = KnlV,

rae K=G/S; G — naowanp NOKPOBHOro CTekaa, Mm%, S ~ naomapsb NPocYUTaHHOTO
noisi Ha OKy/Asipe MHKpPOMeTpPe, MM% n — KONHYeCTBO OPraHH3MoB (cpepHeee H3
40 noaell apenun); V — o6beM Kanau, ma,

B cayuae npocyera B cueTHON KaMepe AeJAT YHCJAO 3K3EMIUISAAPOB MPH
npocyere Uea0od Kamepnl Ha 06beM Kameph B MH/AJHMETPAX H NOAYYaIOT
YHCJIO K3eMILISIPOB B 1 MJA XKHAKOCTH asporeHka (puc. 26).

KonnyecTBO OpraHH3MOB BHIPAXAIOT B SK3eMIVIAPax HAH 06bEMHBIX
ennHuuax 6uoMaccel Ha | Ma HA0BO#I CMECH aKTHBHOTO HJa, a TaKxe
Ha | r cyxoro BeliecTBa aKTHBHOro Haa. Ilpn cpaBHeHHH aKTHBHOFO HJa
H3 Pa3HBIX COOPYXeHHA — a3pPOoTeHKa M pereHepaTopa, HAH ABYX a3po-
TeHKOB € Pa3HLIMM [03aMH HJla Jyulle BHIPaXKaTb COJepXKaHHe oOpra-
HH3MOB Ha | r ¢yxoro BelliectBa naa. JJs 3TOro 0gHOBPEMEHHO ¢ MHK-
pocKonHpoBaHHeM H3 TOf e npobbl OMpegensiior AO3y HAA H 3ateM
LeNAT UHCNO OPraliu3MOB HAa 103y Haa B rpammax. [lockosbky opra-
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’“_l.—‘- Puc. 26. I'padnueckoe uzobpaxenune pesyab-
TaTOB KONHYECTBEHHOro Yyuera mRpocTefmnux
AKTHBHOTO HAA

1 — Vorticella microstoma;
2 — Vorticella convallaria;
3 — Opercularia coarctata;
4 — Carchesium Lachmani;
5 — Paramecium caudatum;
6 — Oxytricha pellionella;
7 — Litonotus lamella;

9 \—h___‘ 8 — Amphileptus sp.; 9 — Aspidisca
lynceus; 10 — Tokophrya sp.;
11;“-——-_“"'———=

Fﬂ i

11/ — npoune Menkue uHpy3opuu;
12 — WryTHKOBbiE; 13 — HUCTH
nudysopnit

HH3Mbl CHJILHO OTJHHAIOTCA MeXAY coGoil mo pasmepam, TO NpaBH/IbHe
BbIpaXKaTh colepKaHHe OpPraHU3MoB He B yucae, a B uXx Guomacce. Ias
3TOr0 BLIYHCAAIT 00beM OPraHH3MOB, HCXOASl H3 H3MCPeHHI HX pasme-
poB M mpHpasHuBas GopMY KaXKAOro opraHusMa K mpocTefinieMy reo-
MeTpHueckoMy Teny. [LJIOTHOCTD OpPraHHSMOB NPHHHMAIOT PaBHON €AH-
HHIle, MoayyailoT GoMaccy B rpammax. Hanpumep, 6Homacca OTACAbHBIX
BHAOB HHpY30pHit cocrasasier: Aas Tetrahymena 0,01—0,05-10-3 mr;
Paramecium caudatum 0,5—0,6-10-3 mr; Spirostomum 12,7-10-3 mr,

KpaTkune cBeieHHsi 0 CHCTEMAaTHYECKHX TNPH3HAKAX OPraHU3IMOB aK-
THBHOTO MAa H Gmonnenxkn. [IpH MHKpOCKONHPOBAHMH CBeXHX mnpo6
aKTHBHOTO HJa M3 GaKTepHil MOXXHO pa3jiHYATL TOJNBKO KOJOHHAMNbHLIE
CKOM/IEHHs, 300TJIeH, HHTuaThle GakrepuH, rudsl rpuGkoB. Bosee nonnas
uaeHTHOHKAUKA G6axkTepnii W rpHOKOB JOCTHracTcA cleUHaJbHHIMH MeTo-
nami. Ilpocrefiine n Gecno3BOHOUHBIE MHKDOOPraHH3Mbl MOTYT ObiTh
onpeneeHsl MPH HeNOCPeACTBEHHOM MHKPOCKONHPOBAHHH.

B cocraB MHKpPOOPraHH3MOB aKTHBHOrO HJa NpH paGoTe a3poOTeHKOB
B CTaHAAPTHBIX YCJAOBHAX BXOAAT C/AeAYiOUiHe OPraHU3Mbl: MPOCTeHLiHe,
KOJIOBpaTKH, YepBH, MHKPOBOZOPOCAH. B yc0BHAX cTaGH/IH3aLHK aKTHB-
HOI'O HJ1a Pa3BHEAIOTCSA YacTO HH3IUME DayKy, BOAHbe KJEllH, MUIaHKH
H Ap.

Ha 6noduabtpax cocTaB opraHnaMoB Gosee pa3nooGpa3eH: BOZOPOC-
JIH, mpocTefLine, KONOBPATKH, pakooGpa3Hbie, yepBH, JHYHHKH HAaCEKOMBIX.
B HopmaabRO paGoTalollHX aKTHBHHIX HJAAaX MOXHO BCTpeTHTL 60 M Go-
Jiee Pa3/NYHLIX BHAOB OpPranu3MoB, HO B €AHHHUHBIX MPOGaX YHCAO BHAOB
He npesnimaer 10—15 (npua. 2).

Hau6onee MHorouncaeHHst B aktuBHoM Hiae npocteifimue (Pro-
tozoa), oHHM oxHOKMETOYHblE, HO HUMelOT c/JOXHoe crpoenHe, Protozoa,
BCTpeqaroliliicCs B aKTUBHOM iJe, Pasfe/faioTcsd Ha CAefyioltde rpymmbi:
Rhizopoda, Flagellata, Ciliata, Suctoria.

Ame6u M pakoBHHHbE KOPHeHOXKH, Rhizopoda, xa-
PaKTepH3YIOTCA MArKod H3MclunBoi ¢opMmoil Tena ¢ NCeBAOMOAMAMY,
TEJIO roJ10e HJM B LOMHKC.
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Kryrtuxopwe, Flagellata nan Mushgophora, Pa3neAFIOTCA Ha
GecLiBeTHbIX H OKpaweHnuX. JKryTHKoBoie ¢ 3e/eHOi OKPacKOil OTHOCATCH
K pacTuTeJbHBIM dopMmaM. JKryTHKOBbIe HMEIOT TOHKYIO NAA3MaTHYECKYIO
060J10uKY, HOBOJLHO H3MEHUMBYIO (OPMY Tefa € OAHHM HJIH HECKOJDb-
KHMH KFyTHKaMi. Pasmcp XryTHROBHIX 06blyHO He npeBbiliaer 40—
50 MKM, BCTpPealoTCsl KaK OAMIIOYHBIC, TaK M KOJOHHaJbHbie (POPMBI.

HanGosnee MHOrOMHC/ICHHBII B aKTHBHOM HJe KJAacc peCHHYHB X
nudysopui (Ciliata), nostomy ciaepyer Ha HUX OCTaHOBHTHCH Gosee
noapo6uo. Hudysopin obaanaior nocrosnHHoit $opMmoii Tela u BecbMa
C/IOKHBIM CTPOEHHeM, ABHKYTCA npH nomoluu pecHuyek. Ciliata, Bcrpe-
yawuliccsi B aKTHBHOM uae, pAeastcss Ha tpu otpsna: Holotricha —
paBHopeciiylibie, BCe TCJI0 HOKPHLTO pecHHukamu; Spirotricha — cnu-
paJdbHopecuityiibie, N 1CAC  PCCHHYKI  PACMOJIOXKCHBLE  liepaBHOMepHoO,
HMCCTCS OKOJIOPOTOBan clHpanab pecHnyek; Peritricha — xpyropectuu-
HBIC, TaKXKe HMEIOT OKOJOPOTOBYIO CNHPAb, HO Ha TeJe PeclHll HeT, Npu-
KpenJenbl K cyGerpaty npu nomomu crebeavka. HMx nasviBalor unade —
NPHKPCNJAeHHbIC HHPY30PHH — B OTJIHYHE OT OCTaJbHLIX CBOGOAHOMIA-
Baiouix. OTpsia PIBHOPECHHUHBIX AeauTcR Ha TpH nogorpada (Gyno-
stomata, Trichostumata, Hymenostomata), pasauvalownxcs Mexay
co6oft cTpoeHHEM POTOBOro amnaparta H, C/Jef0oBaTe]bHO, cMocoGoM MpH-
Hatus nuid.  Gymnostomata umelor poToBoe OTBEepCTHe, NMPOCTOE HAH
nepexopsilee B IJOTKY, KOTOpas CHa0XeHa XOpolluo BHAHBIM B MHKpO-
cKom annapatoM H3 najovek. Iluma sarnatbiBaercd. MHorne M3 nux —
xnwHuky, Trichostomata mMelor npeapoToBoe mose (mepucToM) M r/OT-
KY, MOKpbiThie pecuiukamu, Hymenostomata otauuaercs Hanuuuem ua
Kpalo poToBOro yray6jaeHHsi TAK HA3bBaeMbIX YHAYJIHPYIOUHX MeMOpaH.
IllBa mocnentne NOAOTPAAA — OCaAMTENH MHUIeBBIX yacTHU. Cpenn cmu-
paJibHOPECHHUHBIX B aKTHBHOM HJe HauGoaee passuta rpynma Hypotri-
cha — GproxopecHHyHbIX, XapaKTepHHIM HX NPH3HAKOM fBJAAIOTCA pac-
nos10XKeHHble Ha OpIOLIHON cTOpOHe KpynHble rpy6bie pecHHUH (IHPPHH)
AAsA nepeaBHxenus mo cyberpaty. Kpyropecununble Peritricha — camele
THNHYHbIE NPEACTABUTENH OPraHH3MOB aKTHBHOTO Haa. K uuM oTHOCATCS
BOPTHUE/Ib, 3MHCTHJHC, ONEPKYAAPHH, KapXC3HyM, BCTPEYalOLIHecs enH-
HHuHO W rpymmamu  (apysamu), OGbIYHO npHKpenneHst creGesbKaMH
K YacTHUaM HJa, HO NPH HeAOCTaTKe KHCAOPOAa OTPHIBAIOTCA, o6pasys
Ha 3alHeM KOHlEe BTOPoe KOJblUO pCcHHIL, 3Ta ¢opMa HaspiBaerca TeJo-
Tpox. Suctoria, wan cocyuine HHQY30pHH, BO B3pOC/JIOM COCTOSIHHH JIHLIE-
Hbl pecHiyek, BeayT CHAAYHA 06pa3 MH3HHM, NPUKpemAsach K cyberpary
HoXKoit. Tlo cnocoby nutanus — 3kTonapasuthl, TlocpencTBOM JAMHHBIX
luynanel ¢ NPHCOCKaMH Ha KOHLAX BBICACHIBAIOT COKH H3 cBOefl XepTBhHl.

KonoBparku Rotatoria — wmHOrokserousivie oprasnuamsi, o6aa-
Nal0T MOLIHOM MYCKYJaTypo#f, HX JIerKO OTJHYHTL OT NPOCTEHIIHX MO
CH/BLHBIM COKpAIlLeHHsIM TeJa, CBOGOAHHIM ABHXKEHHAM, flaxke ecay pas-
Mepbl HHOTAa coBMajaloT ¢ npocrefiwnmi. Ha nepeaHeM rosoBHOM KoHue
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\ Aucnepensre Proxkysupyrousue Puc. 27. Kpunsic pa3snTns
- s (XA0n0K) MHKDOOPraliM3MOB  aKTHBHOTO
g p 3 uaa
- e 1g — norapudmuueckas ¢asa
pocTta; C — ha3za 3aMeRAeHHO-
e FfO pocTa; 2HMI — 3HAOTEHHAR
basa; ¢ — BuicCOKOHArpyxae-
Mbil ua; N — HopmaabHo pa-
Goratouguft ua; P — xopoio
pereHepupoBaHnbifi  un; [ —
aMe6bl; 2 — 3enelbie XKryTH-
KoBble; 3 — GeclpeTHbleé Kry-
THKOBble; 4 — GaKTepHH; 5§ —
cBoGonHonaapapllye HHpY30-
pHH; 6 — NPHUKPEnAeHHbLIE M-
dy3opHn; 7 ~ KonoBpPaTKH

Yucno gpeanu 3M08
o

— Bpems aspayuu

KOJIOBPATKH HMeeTCsl KOJIOBPAlUATe/NbHEIl pecHHYHHIl amnmapar, cayxa-
UIHA AN ABHXeHHA H yaaeauBauus nnwmn. Kosospatkn poaa Philodina,
4acTo BCTPEUAIOLLHECA B aKTHBHOM MJe, cnocoGHbLI BTATHBaTL TOJOBY
BHYTPb Ty/J0Builla HamogobHe 3puTeqbHOl TPy6H. B nepeaneir Tpetn
TeN3 KOJIOBPAaTKH NPOCMATPHBAETCA XHTHHH3UPOBAHHLIA JKEBaTeAbHbIN
annapar, HaxoAAWMUACA B MOCTOSHHOM DHTMHUHOM [ABHXKeHHH. 3agHaAs
4acTb TYJIOBHW A BBITAHYTa OOLIYHO B HOTY € XHTHHOBBIMH Na/bllaMu Ha
KoHue. B Mnax c HusKoil Harpyskoli BCTpeyalOTcs KOJIOBPaTKH ¢ HAapyX-
HBIM TBEpABIM MaHLHpPEM,

Uepsu (Vermes) B akTHBHOM HJe BCTPEHAIOTCA ABYX THIOB: Kpyr-
abie ¥ Koabuatoie. K nepsomy tHny mnpuHaasnexkat Nematoda ¢ naotnoi
KYTHKYJIOl M 330CTPEeHHLIMH KOHLAMH Tesa, Ko Bropomy THmy Oligo-
chaeta — menkue KoJbuatble yuepBH PO30BATOro LBETa, HA KAaXKIOM yJe-
HHKe Teaa CHaGXeHuble LIETHHKaMH, Ha KOXe HMHOrAA MPOCBEYHBAIOT
JKHDPOBEIE JKele3KH KPacHOBaTOro LBeTa.

Boanbne xnemu (Hydracarina) umelor Teno mapooGpasHoe, He
pacujieHeHHOe, Ha NcpeflHeM KOHUE — [J1asa H KBaJbl.

Y nacekomux (Insecta) Teno cerMeHTHpOBaHHOC, HO MOXHO
PasAMYHTD TPU OTAeNA: TOJOBY, Tpyldb H OpIOWIKO; B IPYAHOM OTAEAe,
COCTOAILEM M3 TPeX YJCHHKOB, NMPHKPENJAECHH TPH napbi YAEHHCTHX HoO-
ek, JIMUHHKH HaceKOMMX HMEIOT ye[iBeobpasHoe Teso, HO B OTJHUHE OT
yepBefl ro/ioBa JHUIHOK 060C06JeHa M CHO pas3iHYHMa 0O TBEPABIM
XHTHHH3HPOBAHHLIM YaCTAM.

Crapun pa3suTH MuKpoopranusmoB, PaspnTue Gakrtepuii Ha GHo-
JIOTHYECKNX coopyKeuusx (puc. 27) mpoTekaer No THNHYHOM KPHBOM
aKTUBHOTO pocTa Gaktepwuil, umeiolleli NaThb ¢as: ckputyio a3y, Jjora-
pudmuyeckyio (Ig), crauncHapHyio nau 3amennetsoro pocra (C), otmu-
paHus, astoansa. pe nocieauve ¢asel 06beAHHAOTCS HEKOTOPHIMH
4BTOpPAMH B TaK HasbIBaeMylo HAOTeHHYIO $asy (3HA).

dasa aBTO.M3a COOTBETCTBYET COCTOAHHIO CTAGHAH3AUHH aKTHBHOTO
uaa. PactBopeHHble opraHuuecKHe 3arpfisHeHHA YAAJISIOTCA U3 CTOMHBIX
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Bod B JioraphpmHueckoi ¢ase, koraa 6akTepud HaXOARTCA B AHCMEPCHOM
COCTOAHHH, a OCBETAECHHE XMAKOCTH NPOHCXOAUT Ha NOCACAYIOUHX ¢da-
3ax, npu 3toM GaKTepHH NepexofAT B cocrosiiHe 3oorseil. [lo mepe
OUHCTKU MPOHUCXOAHT CMeHa OAHHX BHAOB MpoOCTEAIMX APYFHMH B 3aBH-
CHMOCTH OT YycnoBHii cpeabl. [1pn HauanbHoOf cTafMH CO3peBaHHs aKTHB-
HOro MJa (MycK COOpyKeHHi HJIH H3MEHeHHe COCTaBa CTOYHOI BOAbI)
nosABAsIOTCA B NEPBYIO ouepedb amebu m xryTtnkopue. ITo mepe naxon-
JeHust Gakrtepuit B cpefe CO34aeTcA pPeXHM BLICOKOHArpy:Kaemoro aspo-
TeHka (B) u npeoGaanalor KryTHKOBLIE, HO MOABAAIOTCA ¢BOGOAHO nJa-
saoie HHQY30puH, MUTAOWNECs OTAeAbHbHIMH GakTepuamu. B xoze
OYHCTKH CHHXKaeTcs 4HCJIO GakTepHfl, U B MHINEBOA KORKYpeHUuH nofex-
AAOT OpHKpenJeHHble K cy6erpaty cuasune nuysopun. CrabuapHan
CHCTeMa co3peBllero XOpoilero aKTHBHOTO HJa B HOpMaJbHO pabotalo-
leM a3poTeHKe XapakTepH3yeTcsi npeobajaHueM NPUKpPeNNICHHHX HHOY-
30opHii npn 06A3aTeNbHOM NPHCYTCTBHH CBOGOAHO NJaBaloWux ¢dopm.
B cBoi0 ouepeab, pexKHM pereHepaTopa pacnoJaraeTcs B OCHOBHOM
B ¢ase SHIOreHHOro MHUTAHHs, NPK NpeoGiafgaHHH IAABHHIM 00pasoM
npukpenneunsx nudysopuit (P). 1 u 11 crannn mutpndmnxanun, conpo-
BOX/alOWHeCss TNOBHIUEHHON KOHUEHTpauKeli pacTBOPEHHOro KHCJIOPOAA
B Boje, BCeraa CBS3aHH ¢ pasBATHeM GOJbIIOTO KOJHYecTBAa KOJOBpa-
TOK.

XoTA onHcaHHas cxeMaTHYecKas KapTHHa KOJHYeCTBEHHOTO Pa3BHTHS
OpPraHH3MOB aKTHBHOTO HJ2 HA COOPYEHHAX 4acTo H3MEHAETCA noxR
BJKAHHEM pa3HHX (axTOpoB, HO B OCHOBHOM COOTHOLIEHMSMH OpraHH3-
MOB aKTHBHOIO HJ1a MOXHO PYKOBOACTBOBATbCA AJIA XAPaKTEPHCTHKH
CTaAHA OYHCTKH.

HuankaTtopHble opraHnamul akTHBHoro waa. Hutuatoe 6Gakre-
PHH KNaJAOTPHKC H cHPepPoOTHAIOC YacTO BCTPEYAIOTCH B AKTHB-
HOM HJ€, OCOGEHHO B YIVIEBOAHCTHIX CTOKaX (KPaxmaJbHO-NAaTOYHBIX,
THAPOMNH3HEX, TEKCTHALHHX H AP.). KAagoTpuKe # cHepoTHAOC HeKoTo-
pble aBTOpPHLI CYMTAlOT 3a OLMH POA, HMelollHii Pa3sHOBHAHOCTH B 3aBH-
CHMOCTH OT XapaKTepa MUTaHHS; KJAaJOTPHKC YCBaHBaeT a30T M3 JIOGBHIX
CoellMHeHHI, BKJIOYas MuHepajbHble (HUTpPaThl), a cepoTHaOC pacrer
TOMIbKO Ha opraHHueckoM asore, [lo MopdonorsuecKHM NpH3HAKaM K.aa-
AOTPHKC OT/JHYAeTCs JOMHOAHXOTOMMYeCKHM BerBaenHeM, Hurtuathie
6akTepun 06pasyloT AJHHHHE HHTH NPH 3aMeAJIeHHOM TEUeHHH JKHAKO-
CTH M, HAao0OPOT, MEJbYalOT MPH CHIBHOM MeXaHHYECKOM fepeMellHBa-
HUH B coopyxeHuax. [lo OTHOIWEHHI0O K KHCJIOPOAY KJAAOTPHKC —
OTYETJIHBO BbipaXKeHHbIi a’poGHoHT. B pereHepaTope HHTYaThe perpa-
ZHPYIOT H3-32 MEXaHHYECKOTO H3MeJbYeHHA H HeAoCTaTKa mHTaHHA. Mac-
COBble CKOMJIEHHS HHTYaTHX B a’poTeHKe BLI3LIBAIOT BCHyXaHHe HAa,

Hurtyatoe cepo6aktepun, Beggiatoa, Thiothrix, Bctpe-
4alOTCA B CTOYHHIX BOAAX, cOojepiKaliux cepoBodopoA. CHayana cepoBo-
AOpON OKHCAAETCA [0 Cepbl, KOTOpas oOTKJAaabiBaeTcd KameJlbKamu
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B KJCTKaxX HUTYATHIX. “[)H HENOCTATKC KHCJHOPOAA OKHCIACHHC ocTana-
axeaetrca na atoil ¢ase. Ilpn u36LITKE KHCJAOPOAA cepa OKHCAACTCA A0
cyab}aToB, KOTOpble CHILHO NoaKucasior cpeay. HutH He umelot kaneab
cepbl NMpH HEAOCTaTKe cepoBOAOPOAA HMAH npH H3OLITKe KHEJAOpOAA.
B GeckucnoposHoil cpeme cepoGaKTepHH MOryT XKHTb A0 TPeX HeAeb.
Cepo6akTepHH BCTPeYalOTCA TaKXKe B BHAE OTJe/NbHHIX K/AETOYeK pas-
JINYHOIl (OpMUI, a TaKXKe CKOMJEHHII KNeToK.

IMMnecHesbie rpu6 b 06pasyloT BeTBALIHECS HHTH, pasfe/eHHLe
Ha KJeTKH, HJH OAHHOYHBle KNeTKH. Pa3sBuBalOTCA B LIHPOKOM AHana3oue
TeMIepaTyp H NpH PA3JIHYHON peakuuH CPeadbl, HO vallle B KHCJOI cpene,
B MPOMBIMICHIIBIX CTOYHBIX BOAAX, TAe OTCYTCTBYIOT ApyrHe opra-
HH3MBI.

3ooracy npeacrapisior coboil Keico6pasHylo Maccy passiH4HOIN
thopMBl H KOHCHCTEHUHH, B KOTOPYIO BKpamieHbl GakTepHa/bHble KJAETKH
WapoBHAHOR H NaNoYKOBHAHON (opmul. Pazmepbl 6akTepHajbHbIX KJje-
TOK — OT HecATHIX [0Jeii MHKpOMeTpa MO HEeCKOJbKHX MHKPOMETpOB.
OGocobsieHHble 6aKTepHaJbHble KJITKH BCTPEYAlOTCs MpH mioXoil paGore
6uosnornueckux okHcauTteseil. IIpn NOCTOAHHOM pexHMe a’poTeHKa Gax-
TepHaNbHasA KJeTKa fequTcA uepe3 Kaxable 20—30 MHH; Ha KOHTAaKTe,
KOra MHTaTeJbHble BELleCTBAa HCTOWIAIOTCH, PasMHOMeHHe 3aMeANseTcs.
3oorJien BCTPeYaloTCsl B BHAE KOMMAKTHbIX WIAPOBHAHLIX CKOMJEHHI, y3-
KHX TUIOTHBIX TSXKell HAH 4PeBOBHAHO pa3BeTBJEHHBIX Jonacrel (3oorses
pamurepa).

KophueHoxku (nanm ame6bn), Arcella vulgaris, Pamphagus
hyalinus B xopowo pa6oTaiouieM HOPMaJbHOM AKTHBHOM MHJe BCTpe-
YalOTCA B 3aMETHBIX KOJHYecTBaX, TakXKe KaK B HHTpHuLHpYyOlleM Hie,
HO OTMEYaJoCh HX MPHCYTCTBHe M B mioxoM uiae. Amoeba radiosa —
NPHCYTCTBYET NMPH Xopoiueil paGoTe COOpyXKeHHI.

XryrukoBne 6ecusertne, Bodo, Monas, Hexamitus,
B GOJIbLIHX KOJMHYECTBAX BCTPEYAlOTCS B NeperpyseHHbx uaax. Eaumny-
Hble 9K3eMMAAPE — B HOpMaJbHO paboratowteM Hie. JKryTHKoBbie HMeIOT
pasMepbl OKoJlo 10 MKM, MOTOMY XOpOIIO BHAHLI B MHKPOCKON TOJbKO
npH 60JbLIOM YBeJHUEHHH.

Hudysopuu, Opercularia, mnourn HOCTOSIHHO MpPHCYTCTBYIOT
B cospeBiieM Hje. XapaKTepHbIM fBJAETCA COCTOAAHHE PECHHUHOH 30HBI
OpraHu3Ma: B XOpOLIeM HJIe PeCHHYHAfl 30HA pacKphiTa, ABHIKEHHsS pec-
HHYeK aKTHBHbe; mNpH HeGAAarONpHATHBIX YCJIOBHAX peCHHYHas 30Ha
3amiHyta. IlpH yBejHueHHH Harpy3ku ONEpKY/AsipHSi CXHHMAeTCA # HH-
LLHCTHpPYeTCA.

Vorticella microstoma passubaerca B neperpyxeHH:X
HJaX ¢ HeROCTAaTOYHBIM COJEPMXaHHEM DPacTBOPEHHOTO KHC/IOpPOAA.

Epistylis, Carchesium pa3susaiotca B 3aMeTHHX KoJHue:
CTBax B HHTPH(QHUHpYIOLIEM HJe.
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Vorticella convallaria — xapakrepHhe mnpeacTaBHTENH
XOpOLIero WAa, NpH pereHepaliny BCTPEUAIOTCA CKOMMCHUAMY, uYBCTBH-
TeJbHB K TOKCHUHBIM ycjaoBusM. IIpn HezocTaTKe pacTBOPEHHOro KHCJO-
poAa BOPTHUEANB OTPLIBAlOTCS OT cTefenbka H 00pa3yior oco6yio cBo-
€6onHO M/aBaOWyio GOPMY «TENOTPOX» C BEHYMKOM PECHHYEK Ha 3anHeM
KOHLLe.

LHucto nudpy3opHuit o6pasyioTcas npu He6AaronpHsTHBIX ycio-
BHAX, T. €. PH pe3Kofl cMeHe coctaBa CTOYHOIl BOAH (MOCTYMJeHHe Npo-
MBILIJIEHHBIX CTOKOB) HJH MPH HEAOCTAaTKE NHTATEJbHHIX BEILIeCTB.

Aspidisca — pacnpocTpaHeHHas, MOUTH MOCTOSHHO MPHCYTCTBY1O-
was B Hae GpioxopecHHyHas nHpysopua. Yaie Bcero sBasercs mono-
JKHTEeJbHbIM NPH3HAKOM AJ51 OUGHKH KadyecTBa HJa. BbliHOc/AHBa K H3Me-
HEHHAM YCJOBHil CpeRHL.

Parameciumcaudatum — oaua us ¢opm, HanGonee sbHoOC-
JHBHIX K HeLOCTaTKy KHCJOPOAA; XapakTepHa aas mjoxoro uaa. Kak
M ApYFHe KpynHble cBOGOAHO MJaBalolliHe MHGY30PHH, BCTPEUAIOTCs NpH
GoJablIOM KoJandecrBe GakTepuit, HaXOAALLMXCA BO B3BelIEHHOM COCTOS-
HUH TIDH Pa3JIOXKeHHH HJa.

Cocymune nipysopuu, Podophrya, Tokophrya, naxomsrcsa
B YCNOBHAX HEMOTPY3KH COOPYKeHHil, pOpPMH, mapasuTHpyiOlllHe Ha ApY-
rux uHysopuax.

Kpyrawe yepsu, Nematoda, uacro Haxomsares Ha GHODHALT-
pax, a Ha a3pOTeHKAaX BCTPeYaloTCA B 3aMETHBLIX KOJHYeCTBaX B Hefo-
CTAaTOYHO a3pPHPYEMOM HJe, ¢ 30HaMH 3ajiexell. EAHHHUHBIE 3K3eMMIApH
MOryT GLITb B HOPMaJIbHOM HJie a3POTEHKOB.

ManowmernukonBbe uepBH, Aeolosoma, Nais, B 3aMerHbix
KOJIHYE€CTBAX MOTYT Pa3BMBATbCAl B HJaX C YCTOM4MBON HHTpHHKalMeil,
Ha GHoduavTpax. .OGHIYHEIA MpefCTaBHTeAb HAA JaGOPaTOPHBLIX 3Kcme-
PHMEHTAJBLHLIX YCTAHOBOK; B a3POTEHKAX — NPH HH3KON Harpyske.

Koanosparku (Philodina, Monostyla, Notommata u ap.) naxo-
OATCA B AaKTHBHOM COCTOSIHHH OPH AOCTATOYHOM OGeCMeYeHHWH pacTBo-
PEeHHHIM KHCJOPOAOM B HATPHHUHPYIOUEM HJIE, HO OKa3HBalOTCA B CXKa-
TOM COCTOSHHH MPH HeGJaronpuATHHIX YCJAOBHAX. MeHee uyBCTBHTEJbHbLI
K TOKCHUHBIM yc/i0BHAM, yem Protozoa.

Boauvie knemu, Hydracarina, BerpevaoTess Ha GHodHAbTpax,
4 B a’poTeHKax — B roJojalollleM HJe NMPH HH3KOA Harpysxe,

JIuuuHKH HaceKoMB X, Psichoda, o6siuHo naxomaTcs Ha Guo-
duapTpax.

P aykn, Cyclops, oTcyTCTBYIOT B OGLIYHOM HJI€, Pa3BHBAIOTCA B 3a-
METHBIX KOJIHUECTBAX TO/ILKO B IOJIOAAIONIEM HJje, TIPH HH3KOH HaTpy3Ke.

XapakrepyctTuka uaoB. Y 10BJAEeTBOPHTEJbHO paGoTato-
wuit (XopowHi) ua DBoabwoe pasHooGpasHe npocTeflIHX no
BHAOBOMY COCTaBy Npu HeGOJBWIOM KONHYECTBEHHOM Npeobajnalili Ka-
woro-nu6c u3 BHaoB. IlocrosyHoe maauune Aspidisca, Zoogloea. Bce
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OpraHn3Mbl NOCTATOYHO NOABHXKHLI B OXKHMBJCHHOM coctoanuu. Ilnaotuui
KOMNAKTHBEIA XJNOMOK HAa, HA GHICTPO OCEAaeT B BHAE KPYMHHX TAXKENHX
xaonbeB. Bona nax unom npospausas.

Han u3 perenepatopa:

a) npH xopoulei pereHepaiun (puc. 28) — KosnH4eCTBEHHOe mpeol-
nanaHue npukpendennsix Hudysopufi  Vorticella convallaria, Epistylis

Puc. 28, Xopowo peresepnpoBanHbifi aKTHBHHA ua

Han cBo6oAHO naaRaOWUMH HHOY3ODHAMH; YBeJHUeHHe KOJHYEeCTBa MpH-
Kpen/eHHHIX HHOY30pHA H 300rJiell MO CPaBHEHHIO ¢ MNOM B a3poTeHKe;
OpraHu3mbl MNMOABHXXHbLIE;, XJ/IOMOK HJA prl’lelﬁ, Xopoulo ocaxpaercs,
BOAA Haj HJOM MPO3payHas; HCUe3aeT cepa B KJACTKAX HHTYATHX cepo-
6aktepuit; 6) npu ray6okoht pereHepauuy — npeofaaganye KPYNHHX
cBo6oHo MnuaBalolnx HADY30pHA, yBenuyeHne pasmepos Vorticella u
Opercularia; pacnag xJonka Haa Ha Gosnee MeJKHe XJONKH, BOAa Hafg
HJIOM HMeeT MEJIKYIO HeoCefalollyio MYTb.

Fonopawomuit na Menkue pasmeprl NPOCTEAINHX, OPFraHH3IML
CTaHOBATCA MPO3PayHbLIMH, NMHUlleBapHTENbHBE BaKyo/lH HX HCYe3aloT, ua-
cTHYHO HMH}Yy30pHH mpeBpamialorcd B UHCTH., KonoBpatkn o6pasyior
UHCTH MO3XKe, yeM HHdY3opHH. 300rnen u XJONKH HIa MNPO3payHHe,
Bona naa uaoM HMeeT MeJKYI0 HEOCERAIOWLYIO MYTb,
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Hurtpuduunpytomuin uan (puc. 29). IMocroannoe npucyrer-
BHE B 3aMETHbIX KosnyectBax Kososparok, Philodina, Callidina, u npy-
THX BHAOB KoJioBpaToK. KoJ.HuecTBeHHOe mpeoGnajaHue MPHKpPEMJIEHHEIX
undysopuii, Vorticella convallaria, Carchesium, kpynubix ame6, Arcella,
BoaMoxHo npucyTcTBHE B GOJIBLIHX KONHYECTBAX MAJIOIETHHKOBHIX yep-
Beil, Aeolosoma. Wn puixabiii, BenAnBaeT nocie ocamaeHus,

IMeperpyxkeHHB i na. Manoe kayecTBeHHoe pa3HooGpasue
BHIOB MPH KOJNYEeCTBEHHOM mpeoGiafaHuu ABYX-Tpex. Bosblmoe kosuue-
cTB0o GecuseTHIX KryTHKOBHIX, Meaknx ameS, Litonotus, n ppyrux men-

Puc. 29. Hnrpuduuupyrownhh ua
@ — Acolosoma; 6 — Cyclops; 8 — Philodina
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Kknx uHoysopnii. TlpucytcrBie mHoraa B 3amerthblX KoJusectBax Podo-
phrya, Chilodon, Vorticella microstoma, Opercularia. TIpucyrcTBHE
nHorAa HuT4aThXx Gaxkrepuit Sphaerotilus n Beggiatoa. Wa 3arpashen
Pa3HOOGpa3HLIMH BKJIOUEHHAMU: OpraHuyeckHe aMopdHble yacTHUH, Mbl-
IieyHble BOJMOKHA, MYCOpP, OCTAaTKH KYXOHHHIX OoTGpocoB. X/OnKH Haa
TeMHbIe, noTHble. Boaa Hajy HAOM c omaJecueHiHeil.

Hanpu c6poce npoMBIMIIEeHHB X CTOKOB, HeananTH-
POBaHHHI. YMeHblleHHe pa3HooOpasHs BHAOB, npeobaajaloT OAHH-
nsa. Usmesnbuenne opranusmos, ocobenno V. convallaria u Opercularia
NPU yBeNHUEHHH HX OGLIEr0 KOAHUECTBA W/AH TPH Pe3KOM YMEHbILUEHHH
ofitero KOJHYeCTBa B 3aBHCHMOCTH OT CTeNEHH TOKCHYHOCTH CTOKa.
Henoasuxnoe cocTosiHHe pecHHuCK HH}Y30pHiA; 3aMKHYTBI PECHHUHBI
anck Opercularia, ruGen, Flagellata, npeobaapaHHe KonoBpaTOK M uep-
Beil. Ui Mmenknit, 3arpsisHeH BKJIOYEHHSIMH NPOMBILIJIEHHBX CTOKOB,
MOXeT HMeTb LBeTHbie YacTHUM, ocaxjaerca mioxo. Bopa Hag uaom
MYTHasl.

Hanpu nHepocrarke kucaopona, Vorticella pasgysatores
B BHAe LIapa, HeKOTOpble Jonaiotcst H Hcuezalor. Opercularia ¢ 3aMk-
HYTBIM DPECHHUHBIM IHCKOM, HenoABHXKHble. KOJIOBpaTKH HeMOABHIKHbIE,
3aCTHBIINE B BHITAHYTOM COCTOSIHMH, OTMHpamlive. Doabiioe Xoanyectso
pa3Hoo6pa3HbiX KryTHKoBbIX. H3 uHy3opuit moutH uckmouuTeNbHOE
rocioacrBo Paramecium Caudatum, Kkak oyeHb BHLIHOCAHBO oOpMHI
K HefOCTAaTKY KHCJOPOAa, CMOCOGHON OXHBJEHHO NJIABATh B THHIOIIEM
uie, XaonkH uaa pacnagatorca. Boaa nag nirom MyTHeer.

PeaysabTaThi MHKPOCKOTMpOBaKHs TpPOS6 M KOJNHYECTBEHHOTO ydeTa
OpraHH3MOB AKTHBHOIO H/ia 3amHCHIBAIOT B paGouem KypHaje. B nauane
YKa3HBAIOT CBefeHHA MO MyHKTaM: 1) HaMMeHOBaHWe M HOMep COOpYyXe-
HH (aspoTeHK, pereHepaTop); 2) pacnonoxkeHHe ToukH oT6opa mpob;
3) nmarta, yac; 4) ocagok no o6neMmy 3a 30 MHH oTcraMBaHuA; 5) A03a
una; 6) BHelHW BuA 0CaAXa; 7) BHEWHWR BUA BOAB Haja HAOM (Mpo-
3payHas HAM ¢ onanecueduHeil, myTbio). Hanee, cBegeHuss o KonHuecr-
BEHHOM YueTe 3aHOCAT B TabJHUy co caeaylolHMu rpadamu: 1) Haume-
HOBAaHHE OPraHM3MoB (MaccoBble (opMbl NpocTeHLIHX, KOJAOBPATOK Npo-
CYHTHIBAIOT MO BMIaM, HHTYAaThle H KOJIOHHaJbHbIE CKOMJEHHs OakTepHil
YUHTHBAIOT KayeCTBEHHO); 2) 3aMeyaHHs O COCTOSIHHM OpraHuamoB (mo-
HOBHXHOCTb pecHHUeK, 0COGEHHOCTH MOBeJeHHs, OKpacka, HaJanyHe mHlile-
BbIX BaKyoJeli, o6pa3’oBaHde KOJNOHHI W arperaToB, (asnl pasMmIlOKe-
Hus); 3) uucno opraHuamoB npu npocyere (B 40 nonsix 3peHHA MJIH
B UeJodt kamepe); 4) 4MCJO OpraHHIMOB B Nepecyere Ha | MJ XKHAKOCTH;
5) npumepHas ¢opma tena; 6) pasmepbl, MKM, o6beM, MKM?, ocobm;
8) 6uomacca, Mkm3 B 1 mu; 9) Guomacca, mr/a; 10) Guomacca, Mr/r,
cyxoro BelllectBa Hia. HenocpeacTBeHMo mocse  MHKPOCKONHPOBAHUA
NHWYT 3aK/NI04eHHe O COCTOSIHHM OPraliH3MOB aKTHBHOTO HJa M KauecTBe
OUHCTKH Ifa OCHOBAIllH XapakTepHLIX IHIHKATOPOB, KOJHUCCTBEHHOTO
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yueTa OpraHu3mMoB H HabGJI0NeHHA 32 COCTOSIHHEM OpPraHH3MOB. JaKiaio-
yeHHe CPaBHHBAIOT ¢ Pe3yJbTaTaMH TEXHOMOrHYECKHX aHaJN30B.
MHuKpockonHpOBaHHe HAA DPOH3BOAAT He pexe 1—2 pasa B HeKapy.
B exemecsuHoM oTcyeTe O paGoTe MpPeACTaBJAOT CPefHHE KOJHYECTBEH-
Hble JaHHble MO MAaccoBHIM ¢opMaM oOpraHH3MOB, OOILEMY KONHYECTBY
OpPraHH3MOB H pPAaclpefefeHHI0O MO0 XapaKTepHHIM IpynnaM (HampHMep:
sootaaresnnThl, amebbl, NJaBalOWHe OHAKATH, NPHKPeNJeHbie LUHINATH,
GpioXopecHHYHbIe UHAHATH!, KOJOBPATKH, HHTYaThle GaKTepHH).

Faasa 11. BHOVIOTHYECKHH KOHTPOJIb
CAHHTAPHOIO COCTOAIHHA BOLOEMA

Mpuuuun metroxa CaHHTapHOe cOCTOSiHHe BOMNOEMA OUEHH-
BalOT (HU3HUKO-XHMHYECKHM, 6aKTEPHONOrHYECKHM H OHOJIOTHYECKHM METO-
lamH, ocoboe 3HauyeHHe MPHOGPETAlOT B MOCAefHEE BpeMsi TOKCHKOJOTH-
yeckue Mertoabl. Hauayymux pe3yjnTaToB MOMKHO [OCTHTHYTH NYTeM
NpHMeHEHHs1 COBMECTHO BCeX 3THX MeTOJIoB oGcaefoBaHKE H conucTaB-
JIeHHs] TIONYYEeHHBIX Pe3yJbTaTOB.

IToag 6HONIOTHUECKHM METOAOM MNOHHMAaeTcs OlUEHKa COCTOSHHA
BOJOEMa MO COCTAaBY PACTHTE/bHOrO H KHBOTHOTO HAceMeHHsi H TecTaM
Ha ToKkcHunocTb. CJeayeT ykasaTb, UTO BOJOEM pearupyer Ha 3arpas-
HeHHE UeJBIM KOMIJIEKCOM B3aHMocBfdefi OHOTHYECKOH H abuoTnHuecKof
cpennt. [ToatoMy npH O6HONOTHUECKOM HCCJAEAOBAHHH H3YYaioT BOROEM
B (e IOM — BOAY, AHO, Gepera, a He TO/MBKO OpPraHH3Mbl, HaceJ siOLiHe
Bopoembl. [IpenmyniecTBoM OHosOrHYECKOrO MeToZa Mepes, APYTHMH
ABJIIeTC BO3MOMKHOCTb MOKA3aTh He TOJILKO eMHOBPeMeHHOe COCTOsHHe
BOAOEM, HO TaKXe ApEeAINeCTBYIOLIHE YCIOBHA, B KOTOPHIX Pa3BHJHCH
o6HapyXenHble GHOLEHO3bl, a TaKXe COCTOsIHHE BojoeMa B GumxKafiiiei
nepCcneKTHBe.

OpraHuaMbl BOAOEMAa OTHOCATCA K IJIAaHKTOHY H GeHTOCy, pAg M3
HHX cocraBasier nepuduton (o6pacranmns). Haubosee xapakTepHHMH
AJsl OUEHKH 3arps3HeHHA BojoeMa sABJAIOTCA GeHTOC M 06pacTaHHs.
B cocras GHolleH030B GeHTOca BXOANT Bce GOPMbl pacTeHMH H JKHBOT-
HBIX, KOTOpHE cBoeil JKH3HbIO TECHO CBA3aHbl ¢ AHOM BoaoeMa. Opra-
HU3MBl 3006eHTOCA NMPHHATO pa3feNiATh B 3aBHCHMOCTH OT pa3Mepos
H cnoco6oB JoBa Ha MakpoGeHToc, Me3oGeHtoc, MuKpoGentoc. Opra-
HH3Mbl OGpacTanuil, MOCKOJbKY OHH CBA3aHLl ¢ JHOM, TakKxe MOXHO
oTHecTH K Gentocy. ®urtoGenroc npejcraBieH B BOAOeMe MaKpodHTaMH
(BbiciIan BogHaf PacTHTENLHOCTh) H MHKPOBOAOPOCAAIMH (Me/IKHE OZHO-
KJeToyHble, HHTYAThle H KOJIOHHA/bHbIE HH3LIHE BOAOPOCIH).

B nnaHKTOH BKAIOYAIOT Te GOPMH KHBOTHHX H pacTeHHH, KOTOpbie
APOBOAAT BCIO JKH3HbL BO B3BELICHHOM COCTOSIHHH B TOJlle BOAb BOAOE-
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ma. K ¢uronsankiony npunaaiexat MHKPOBOAOPOCAH, K 300MNAHK-
TOHY — XHBOTHbIE.

Npeasapureasoe obcaenosaHne Bojoema. Ilpu mnccnenoBaHuu BoO-
foeMoB Ha GoJblIHX MPOCTPaHCTBAX NpeABapHTENbHOe OHOJIOTHUECKOE
ofcaefoBaHKe NMpeAIECTBYET BCeM OCTaAbLHbLIM. Dnojornueckoe muccaeno-
BaHHe (MHKPOCKOMHDOBaHHE JKHBBHIX NPO6) NPOH3BOAHTCA OGBICTPO, HO
AOJKHO GBITh BLIMOJNHEHO CMEUHANUCTOM BecbMa BBICOKON KBannpuKauuu
H Gosblioro Habika. Ha ocHoBanuu pesyibraToB npeapapurenpioro GHo-
JIOFHYECKOro OCMOTPA COCTABJAIOT MOAPOOHHI MAaH pasbHeflIHX paGoT.
Ecan 3arpasHeHHe pe3Ko BLIPAXKEHO, MOXKHO YAOBJETBOPHTLCH pe3yJib-
TaTaMH MpeABapHTENbHOrO GHOJOTHYECKOTO OCMOTpa, He mnpHberas
K noapoGHOMYy H3yucHHIO Bogoema. CaHHTapHO-6HOJIOrHYECKOe HCCJIeN0-
BaHHE MOAKeT CHrHaJH3WPOBaTh O HAJHUHH B BOAOCMe BpeNHBIX (TOK-
cuynbiX) Beutects. [Ipexae yem npuetynure K olcienosanuio, Heo6xo-
AHMO HMeTb CBeleHHs 0 MOp(pOMEeTpPHH, peXXHMe BOIOEMa, pPacXoAdx
BOAM, XapaKkTepe BoAOCGOPHOIl NMAOIIAAH, PACMOJIOXEHHH, KOJHYECTBE
H KayecTBe BHIMYCKOB CTOYHBLIX BOJ, HaJHUHH 3arpsA3HeHHHX TepPPHTOPHI
BaOAb Geperos BopoeMa. B nosesoM >xypHajse B MOMEHT OCMOTPa Bojoe-
Ma OBMEyalOT: TeMNepaTypy BOALI; NPO3PayHOCTb BOAH B BOAOEME MO
Genomy nucky CekKH; Ha/H4He MAH OTCYTCTBHE MJEHOK Ha MOBEPXHOCTH
BOAH; 3aMaX oT BOAH; 0cOGEHHOCTH UBETa BOAW; HajJuYHe BOAHOHA pacTH-
TeJbHOCTH — MaKpo(HTOB HIH HHTYATOK; 3arpssHeHue GeperoB; 3aujieH-
HOCTb AHA W XapaKkTep uaa; MJeHKH HedTeNPOAYKTOB Ha AHE, XapakTep
6HoJIOrHUeCKHX o6pacTaHHi.

Ilpn npepBapuTenbHOM GHOJOrHYecKoM obcnenoBaHHH npobu obpa-
eTaHufi B MHKpOOEHTOCAa MPOCMATPHBAOT B XHBOM BHie. MaccoBbie
¢opMbl He0O6XOAHMO ONpeAeNHTb A0 BHAA H HAa OCHOBAHHH CNHCKOB
canpoGHLIX HHAHKAaTOpOB, a TaK)e COMOCTaBJeHHA pe3yJbTaTOB C AaH-
HHIMH BH3ya/bHbiX HaGJIOAeHHA Ha BomoeMe H (H3HKO-XHMHYECKHX 3Kc-
npecc-aHaNu30B AaThb NpeABapHTeNLHOE 3aKANloueHHe O CTeNeHH 3arpss-
HeHHsl NaHHOTO MYHKTa BOjOeMa.

B uncToM H yMepeHHO 3arpa3HeHHOM BOAOeMAaX 06pacTaHHs OGHUYHO
COCTOAT H3 GaXxpoMbl 3ejieHHX HJAH Oyporo HajeTa IHATOMOBHX B0J0-
pocJieil, B 3arpsiI3HEHHBIX MECTAaX — H3 XJOMbeBHAHBIX GeJbIX HAH cepbiX
obpacraHuit HHUTYaThIX GaKtepuit, rpu6oB uau uHysopuit. Ilpu Hayuve-
HHU GeHToca M o6pacTaHHil HYXXHO BCeria HMETb B BHAY BO3MOXHOCTDb
cAyyaliHBIX HHYTOXHBIX 3arpa3HeHHt B MecTe B3ATHS npo6u (THHIOMAA
asrywka, peiba). [lostomy Hago GbiTb OCTOPOIKHBIM B OLEHKE pe3ydb-
TATOB, AeNaTh BHBOAH JIMIIb Ha OCHOBaHHH Ofulero xapaktepa GHoJO-
FHYeCKOM KapTHHH BOAOEMAa NpPH HCCAENOBAHHH MHOTHX MNpoG.

OnHOBpeMEHHO ¢ 3THM OTMeYaloT Haauuue MaKpoduros, dayHbl 3a-
pocaeft (a0 caukom) u nepudHTOHa Ha BOAHHX pacTeHHax. [IpeoGaa-
Aaoumge GopMbl pacTeHHt 3acyWIHBAIOT B rep6apHAX H AAIOT CMeLHAJH-
€TaM Ha onpejeeHHe, OAHAKO ONpefAeafATb PACTEHHS Tropasfio Jerye
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B Xusom BHue. )KenaTenbHa rnasoMepHas CbeMKa pacnpocTpaHeHHs
3apochaeil ¢ M3MepeHHeM npefe bHHX ray6us sapacranns. [To cremenn
TYCTOTH 3apocJefl M BHeWHeMYy BHAY CYAST O HaJHUHH BPeAHHX 3arpsAs3-
HeHHfl, a2 N0 OHIIHOMY Pa3BHTHIO — O NMPHCYTCTBHH GHOreHHHX BeLecTs,
0 KOHTYpaX pacrnpoCTpaHeHHsi MATKHX HioB. B o6pasoBaHun MATKHX
HJIOB YYacTBYIOT BHICUIME BOAHBIE PACTeHHs, cO3/aBasi eCTECTBeHHOe 3a-
rpA3HeHHe BOAOEMa, WM BTOPHYHOe 3arpAsHeHHe, cmoco6CTBYIONIEe
9BTPO(HKAUNH, NOBHILICHHI0 06pa3oBaHHA OPraHHYeCKOT0 BeuleCTBa
B BodoeMme. BropuuHoe 3arpsashHeHHe o6pasyloT BCe pacTHTeNbHble H XH-
BOTHble OPTaHU3Mbl, DAa3BHBAIOLIHECs MaccaMH H 3aTeM OTMHpalolliHe
B TOM Xe BofoeMe. CKOMMEHUst TAKHX THHIOWHX MacC OTJAaramnTesa B ray-
GOKHX MecTaX peKd ¢ 3aMelJeHHbIM TeYeHHeM, BHI3LIBAA 3arpssHeHHe
AHA faxXe B pafioHaX, Te CaMOOUMIEHHe YXe 3HAYHTeNbHO NPOABHHY-
JIoch Brepes.

Or6op u o6paborka npo6 npu okoHuYaTeAbHOM 0GCAENOBAHMH BOAO-
ema. [Tpo6bl pekoMeHayeTca oTOHpPaTh HHXKe BHIMYCKAa HCTOYHHKA 3arps3-
HeHHd, MO0 BO3MOXKHOCTH Ha BCeM MPOTS:KEHHH 3arpA3HEHHOCTH BOLOEMa,
a TaKXe Qi CPaBHEHHS — B UHCTOM NMYHKTe Bhille BhnycKa. Ilas moan-
HOft 6HOJIOTHYECKOR XapaKTEPHCTHKH BOJOEMa AOJ/KHBEI GbITb Y4YTEHH Bce
coobitecTBa: ofpacraHns, GeHTOC, MNAHKTOH, KOHTaKTHAas 30Ha HA—BOAa,
Makpoduth H ap. Ho mpakThueckn npm eaHHHYHOM OGC/AELOBAHHH MOXK-
HO OrPaHHYHTbC PAacCMOTPEHHeM HanboJiee THNHYHBIX COOGILECTB.
Hanpumep, ansa Maabix BOROCTOKOB 3T0 Oyayr ofpacTaHus, aas pek —
NAAHKTOH, GeHTOC M TiepudHTOH, AIA NMPYLOB — 3aPOCAH MAKpOPHTOB,
1T A

O6pactanns cobupalor ckpeGkoM, mepenocatr B JabopatopHio
B TepMoce, YTOGE COXPaHHTb MpoGy ANS MHKPOCKOMHPOBAHHS B MHBOM
Buile. Bnocaeactsuu ¢uxcupylor GopManbrernaoM, HOBOAS ero KOH-
ueHTpauuio B mpobe f0 4 uan 2%, U 3aTeM OKOHYATENbHO ONpeAessIOT
BHAbl. YYHTHBAIOT campoGHOCTb (cM. ¢. 220) M 4yacTOTYy BCTPEYaeMOCTH
opranusmon (ta6na. 12).

Bentoc Oprannamel MakpoGenitoca coGHpaloT AHoueprnartesem
SkMaHa (HJIM APYrHX CHCTEM), NMPOMBIBAIOT Npobbl Ha cHTe, YTOGH OCBO-
60aANTb KHBOTHBHIX OT rpyHTa. [Ipo6Hl, comepixaiiie MOJIIOCKOB, (PHKCH-
pyIOT 3THNOBHIM cnupToM (90°), a ocraabhble — 4%-HEIM PacTBOPOM
¢dopmanbpernga. B 3aBucHMOCTH oT 3a4ay HCCACAOBAHHS PETHCTPHUPYIOT
BHAH, POABLl HJH ceMeficTBAa OPraHH3MOB, NOJb3YACh ONpeNe/UTeNAMY,
VKa3aHHHMH B cnucke autepatyphl. IlomcunreiBaioT uuceao ocoGeft. Has
yueTa 6HoMacCH B3BelIHBAIOT (HKCHPOBaKHble H OUHILEHHBlE OT TPsA3H
3K3eMONAPH Ha TOP3HOHHBIX HJAM TEXHOXHMHYECKHX Becax mocje Kpart-
KOBpeMeHHOTO oGcyulnBanusi  ¢$uaLTPOBadbHOI Gymaroil. BaBewwusats
Halo B 3aKpbiToM G6iOKCe H BO3MOXHO OuicTpee, uTOGH He NOTEPATH
Bnary u3 TKaHefl opranuamoB. JKuWBOTHBLIX MakpoGeHTOCa YUHMTHIBAIOT
8 3K3eMaAApax WAN B r Guomaccwt ma | M? miowagH Boxoema.
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Mukpo6enrtoc (KonTakTHas 30Ha na—sbona). Tlpobuw Gepyt
uiococom [lepdunbesa mau TpyGuathiM AHOuepnaTeseM. MHKPOCKOMH-
PYIOT B CBeXeM BHAe Ha NpeAMeTHOM CTekJe HWJH B vawkax ITerps,
YUHTHIBasi 4acTOTy BCTpedyaeMOCTH OpranmsmoB (cM. c. 225). Has mac-
cOBbIX (OpM ORpelenslOT BHALI H ycTanaBAHBalOT no taba. 11 mpuian-
JEeXKHOCTh K 30HaM canpobHocty. OTcyrcTBHe WAH GegHOCTb ¢ayHH
MHKPOOEHTOCa YKa3HBAIOT Ha TOKCHYHOCTL BOAOEMA, ec/iM TOALKO mpa-
BHJIbHO B3ATa Mpo6Ga M HeT NPHAOHHBIX TeYellHi, CMBIBAIOLIMX BEPXHHI
coit Hna.

300NAaHKTOH KOHUSHTPUPYIOT GuAbTPauueHi yepes NAARKTOH-
Hylo ceTky H ¢uKcHpyloT Ha Mecte 2Y%-HbIM pacTBOpoM (opMasbie-
raga. OpraHusMel 300MJIAHKTOHA YUHTHIBAIOT B KOJHYECTBe IK3eMMJSPOB
Ha | N BOABI, MOACUWTBIBAA HX B CyeTHON Kamepe oGwvemom 0,5—1,0 ma
HJH MOJHOCTHIO BCIO NPOGY Ha CUETHOM CTeKJie Mo rpymmam: fpocrefiuiue,
KOJIOBPATKH, BETBHCTOYCHIE, BECJOHOTHe H Np. MOXHO YYHTHIBATH TOJb-
KO uactory BcTpeuaemocTH. [Ecan onpeseneHnt BHAb, TO BHYUCAAIOT
HHaeKe canpoBHoct no IlaHtae u Bykky. Buomaccy kaxporo opraHHama
CMOTPAT MO TaGJHILAM, HMEOUIHMCH B JIHTepaType, H BBIYHCAAIOT OOLLYIO
6uomaccy mpobut B T Ha | a.

PHTONNaHKTOH OGLIYHO YYHTHIBAIOT TOJNILKO BO BPEMS JETHEro
BeretautHoHHoro mepuona, Kk 500 MJ BOAH H3 BojgoeMma ao6apisior 20 mMa
dopManHHa MM HECKOJbKO MHJVIHIIMTPOB KHIAKOCTH YTepMene Jas
¢dukcauun (B mocjenHeM caydae npoby HeAL3A AJHTEAbHO XPAaHHTD).
B naGoparopun npo6y ¢uibTpyioT yepe3 MemGpannbii puabtp Ne 6 na
BopoHke 3efiTua. OpraHu3Mbel MPOCUHTHIBAIOT B cyeThoit Kamepe Haxor-
Ta. PesyabTaTel BbIpaKaloT B KOJHYECTBe KJeTOK Ha 1 MJa Boaul. Buaw
OpraHH3MOB YCTAHABJHBAIOT MO ONpeAC]HTENSIM, YKa3allibiM B CHHCKe
autepatyphl. [IpoBepKy onpenesieHHsT MOpPYUalOT ONBITHBIM ClIEUHAJIHCTAM.
Briuncasior nugekc canpo6roctu no Ilantae n Bykky.

Cnegyer noauepKHyTb HeOGXOAHMOCTb KOJIHYECTBEHHbBIX (YHCAEHHOCTD
H GHOMacca) HcclIefOBaHHil OPIaHH3MOB BOZOeMa B CJEAYIOIUIHX CAY-
yafx: NPH CPaBHEHHH BHIlE H HHXKE CTOKA; Ha OLHOM MYyHKTe B pa3Hble
neproasl; AN TOAYYEHHA AAHHBIX, X2PaKTepH3YIOWHX NPOLYKUHIO KH-
RHIX OPraHH3MOB B BojOeMe, KQTOpas MO3BOJIAET KONHYECTBEHHO OLEHHTH
npouecchl CaMOOYHIUEHHA, a TaKXKe AaTb BO3MOKHOCTb NPOrHO3HPOBATH
COCTOsIHHE BOKOEMA.

TouHocTb onpeaeneHusi OPraHH3IMOB 3aBHCHT OT HABHIKOB HCCJELO-
Baress M deseii paGorbl. OnpeneneHue N0 BHAA HYXKHO MPH M0JIb30Ba-
HHH MeTOAaMHu canpobHbiXx HHAMKaTOpoB. EcaH ansa ycraHoBJeHHA 3a-
TPA3HEeHHss NPPMEHAIOT MeTojA HHAEKCOB, TO JOCTAaTOYHO YCTAaHOBHTb
NPpHHAANEAKHOCTL OPraln3MoB K Gojlee KpymibiM TpynnaM, HamnpHmep
KJaccaM MaM poaaM. B noMouwb HauMHalOUHM THAPOGHOJOraM mpHBeAEH
CeRYIOWKI KJIOY ONS OnpefefeHHs TNaBHLIX TPynn BodHbiXx Gecnosso-
HOYHBIX.
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Kaloy aaa onpepesednn rAaBHeidlInX rpynn BOAHBIX MHOrOKAETOM-
tibiX Gecno3BoHOUHbIX XuBoTHeIX (Mo A. H. JInuuny).

1. J)KnpoTHole ¢ HOXKaMH, COCTORHIMMH H3 pPAAa NMOABHIKHBIX
OTHOCHTE/ILHO APYT APYra UMeHHKOB; HHOTJA HOXKKH CO BCEM TeJOM
NPHKPHITH pakoBHHOM. Tun Arthropoda — useHHCTOHOTHE.

0. )KuBoTHole 6e3 4jaeHMCTBHIX HOXEK . . . . . . . 2
2. J)KuBoTHbIE CcHASIMHE, MOCTOSHHO TPHKPeNJeHHBIE K MNOABOA-
HBIM TIpeAMeTaM . . . . . . .+ . o« « + « . . 3
0. )KuporHbie noaBHMKHble, cBo6oaHO nepemewiaiomuecs . . 6.
3. )KusoTHble ofMHOYNBIE . . . . . . . . . . . 4,
0. )XuBoTHHe KOJIOHMAJAbHbIC HJH OOAEKaIONHC NOABOAHbLIE
npegMerTsl CHJOWIHON Maccoll, WIH pasBeTBJeHHbe . . . . . 5.

4. )KupotHoie oyeHb Meakne — He Gosiec (GoJblueii 4acTbio Me-
Hee) 2 mM. Ha nepennem KoHue Tena BTKHOH MepuateabHbiit op-
rad. Knacc Rotatoria — kosoBpaTtkm.

0. )XupotHbie Goneec kpynHbie, go 2 cm. Ha nepepsem koHue
TeNla OTBEPCTHE, OKPYXKEHHOe BEHYUKOM [JAHHHBIX, TOHKHX, HEMHBIX
mynanel, CHAbHO COKPaTHMBIX, KaKk H Bce Teo. B pacnpaBienHoM
COCTOAIHHH TC310 CHAbHO YAJHHEHHOoe, uuauHapuyeckoe, Tun Coelen-
terata — kuweunonosnocrusle, otpan, Hydrida — ruapbl.

5. Ko/oHHH COCTOST M3 OTAENBHBIX MAOTHHIX KYTHKYJASPHBIX Ka-
Mep, B KOTOPHIX 3aKJIOYEHb! JKUBOTHBIE; B CIOKOHHOM COCTOSTHHH
KHBOTHBIC BHICTABASIOT H3 KaMep BeHlbl liynaJjel, Tak YTO KOJMOHHS
Kamerca NMoKpuiTOoi OapxaTHbiM HajetoM. IloTpeBoX<eHHble MKHBOT-
Hble OueHb GBICTPO BTATHBAIOTCA B KaMepH, H HajleT Hcue3aeT. bes
cneunduyeckoro 3anaxa. Knacc Bryozoa — muankH.

0. J)KuBoTHble He HMEIOT HH KYTHKYJAPHOrO OCTOBa, HH Iymnajew
H He MEHSIOT CBOEro BHAA B CMOKOHHOM H TOTPEBOXKEHHOM COCTOA-
Huu. TIpH pacTHpaHHH MeXAy najbLaMH H3AAIOT pe3KHil ChneuHgH-
yeckuii 3anax. Tun Porifera — ry0kmn,

6. )KuBoTHble omuHOYHBE . . . . . . . . . . T

0. )KnpoTHble KOJOHHa/JbHblE, KOJOHHH OOGBIUHO LWAPOBHAHKLIE,
OTAeJIbHble 0cOGH pacinonoXeHbl BHYTPH MX pagnaabio. Knace Ro-
tatoria — xonoBparkH.

7. Teno 3akaioyeHo B TBepAYl0 OGbI3BECTBJECHHYI0 PaKOBHHY.
Tun Mollusca — msarkotedauie.

0. PakoBMHBL HeT . . . . . . . . . . . . . &

8. Teno ymauHeHHoe, MJOCKOe, MOKPHITO KOPOTKHMH, TOHKHMH
pecHHyKamu. [lBHaKenue cKo/b3dllee, co caaGo 3aMeTHBIM HM3MeHe-
HHeM ¢opmbl Tena. Tum Vermes, kaace Turbellaria ~— pecHuynbie
YepBH.

0. Teno pasnnyuoit GopMbl, He NMOKPHITOE pecHHUKaMH. [BuXKe-
HHe He cKoJb3siulee, GoJibluel 4acTbio CBA3AHHOE C CHAbHBIM H3Me-
HeHnem dopmbl TENA . . . . . . . . . . . . .9
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9. Testo Bceraa yaaMHCIHOE, LOUPA3HCHEHO CHAPYKH HA DSl
KOIBLL . . v v« e e e e e oo

0. Teno HekoxbuaTOe, pasauyHol ¢opmel . . . . . . 12

10. Ha nepeaneM KoHue Tena HAH OTAENbHAA XUTHHOBAS rOJIOB-
Has KancyJa HAM XOTA Gbl XHTHHOBblE DOTOBBHIE YACTH, MpPOCBEYH-
BalollKe yepe3 MOAYNpo3payHele MOKPOBH Tesa. Hekoropble JHYHHKH
u3 Knacca Insecta — macexomuie,

0. Her HH ronoBHoit Kancyabl, HH XHTHHH3HPOBaHHbIX yactefi 11.

11. Koabuatoctb menkad. Teno Ges wernnok. Ha 3aanem koHue
BCerja, a Ha nepeaHeMm Gosblieft yacTbio HMeeTcst npucocka. Peako
BblpaXKeHHas cnoco6HOCTb K COKpauleHHI0 M BHITATHBAHHIO, K.nacc
Hirudinea — nusskH.

0. Koabuatocte Gonee kpynHas. Ilpucocok Her. Cnoco6HOCTH
K COKpauleHHi0 caabas, HO pe3Kas CNocoGHOCTb K H3rHGaHHio. Teno
Bceraa cHabxeHo wernukamu, Orpap Oligochaeta — ManowernH-
KOBbIe YepBH.

12, Teno cuabHO ynnuHeHnHoe, JIBuaeHue NHpH MOMOWN CHABHBIX
u3ru6anuii Bcero tena. Tun Vermes, mnoarun Nemathelmintes —
KPyrisle 4epBH . . . . . . . .« . . . . s . 13

0. Teno He cuibHO yaauHeHHoe. [IBHXKeHHe mpH mOMOLLH KOJO-
BpaIllaTeJbHOTO annapaTta H «HOTH», NPHYeM NPOYHe YACTH Tesa
He MpeTepneBaloT BHAHMBIX H3MeHeHHil ¢opmb. Knacc Rotatoria —
KOJIOBPATKH.

13. Teno ouenb AAHHHOS, BOJOCOBHAHOS. 3amHHA KOHel BHAb-
yato pasgeneH. IToatun Kpyrane uepn. Bua Gordius aquaticus —
BOJIOCATHK.

0. Teno cHAbHO YAMMHEHHOe. 3aAHHIl KOHEl, BCceraa HECKOJbKO
sarnyr, Knacec Nematoda — coGerBeHHOro Kpyrisie yepBH,

3onu canpoGuocTh. [Tof canpo6GHOCTBIO NMPHHATO NMOHHMATDL CTENEHb
pacnaga opraHH4YeCKHX BELIECTB B 3arpﬂsﬂennux BOAax. Opraﬂnamu,
ofHTalolHe B 3arps3HeHHLIX BOAAX, HA3HIBAlOT CanpOGHOHTAMH HJH
canpoSHuMH opranuamamu. OHH MOTYT CAYXKHTb MHAMKATOpPamMy (MOKa3a-
TeJNSIMH) 3arpASHEHHsA, HAK Pa3JHYHBIX CTYHeHell pasfNoXeHHA OpraHHue-
cKoro BeltlectBa B Bogoeme. Pacnaj OpraHHyecKHX 3arpsisHeHHil B BOAO-
eMe NPHBOAHT K NOTPeGAEHHIO KHCAOPOAA K HaKOMJCHHIO AAOBHTHX
APOAYKTOB pacnaga (yraeKHCAOTa, CEpOBOLOPOA, OPraHHYeCKHe KHC/OTH
H Ap.). Cnoco6HOCTb OpPraHU3MOB OGHTAThb B YCJAOBHSX Da3HON CTeneHH
canpo6GHOCTH 0OGBACHAETCA NOTPeGHOCTBIO B OPTaHHYECKOM MHTAHHH H BH-
* HOCAHBOCTBIO K BPeAHBIM BelllecTBaM, oGpasyloliuMca B mpollecce pas-
JI0XKEHH OPraHHYeCKOro BeluecTBa.

30HH CanpoGHOCTH — 3TO 30HH Pa3/JHYHON CTEMEHH Pa3/aoXKEHUs
opraHHyeckoro BeilectBa. B BogoeMe canpoGHOCTh pa3BHBaeTcs B ABYX
NPOTHBOMONOXKHLIX HampasiaeHHax. Ileppoe — ot uHcroro Bogoema x 3a-
FPA3HEHHOMY: OJHFO-CanpoGHOCTb — GeTa-Me30CanpobHOCTD —> aJlb-

220



da-meszocanpobHocTb —> MoAHCaNpo6HOCTb, 3TH 30HLI MPHHATO obosna-
yaTh rpeyeckumu 6ygBamu O—fm—am—>p. Bropoe — B o6paTHoM
HampaBJeHHH — OT 3arpsA3HEHHOr0 BOAOEMA K YHCTOMY: p—>OlmM—>=
—>fm—-0, 310 pe3ysbTaT MpoUECCOB caMoouHlleHHA (Taba. 10).

OpraHnambl — HHAMKaTOpbl canpoGHocTH. Ilepeuenb BHAOB-HHAHKa-
TOPOB C yKa3aHHeM NPHHAAJEXHOCTH HX K 30HaM CanpoGHOCTH HMeercs
B METOAHYECKOM PYKOBOACTBe «YHHHUHPOBaHHBIE METOAM HCC/AEA0Ba-
HHA KauecTBa Boa», M., «C3B», 1975 (ta6a. 11).

Yyer opranu3MoB Mo 4acToOTe BCTPEYaeMOCTH. i KONHYECTBEHHOrO
yuera MHKpoGeHToca H oGpacrannii 10 ma o6pasua, comepaiuero npu-
mepHo !f4 npoGul u ¥y Boab, mnepeHocat B uawky Iletpn amaxerpom
9 cM H paccMaTpHBAlOT MOA MHKpockomoM mpH 100-KpaTHOM yBeslHYEHHH,
Bonee MesnikHe O6BEKTHl MHKPOCKOMHPYIOT HAa NMPEAMETHOM CTeKJe ¢ Mo-
KPOBHHIM cTekJoM 2424 mm. IlpocmatpuBaior 50 mnoJeil 3penusa e
MeHee yeM Ha Tpex npemapaTax. YHcJo opraHH3MOB OUEHHBAIOT MO LIKaje
4acToT mocje mepeunciaeHus Ha 100 noJsefi 3peHHs COOTBETCTBEHHO KaTe-
TOPHAM KPYIMHOCTH:

I Kateropusi  — opraHH3Mbl pasmepoMm o 50 MKM;
I1 kareropus — T0 xe, 50—200 MkMm;
III kateropus — »  200—1000 MKM.

YacToTy BCTPe4yaeMOCTH YYHTHIBAlOT MO AeBATHGANIbHOM IeCTHCrY-
NeHyaTofl IIKaje YacTOT CO C/ACAYIOIHMH 0603HAYeHHAMH: | — oueHb
peaxo, 2 — peaxo, 3 — Hepeako, 5 — vacto, 7 — oueHb yacTto, 9 — Macca
(Taba. 12).

Has ennnoo6pasnst KOAHUECTBEHHOTO yueTa H BHIPAXKeHHs NaHHBIX
B IUKaje CanmpoGHOCTH MOXCHO pe3yabTaTH MO MPOCYETy MJIAHKTOHA H
MHKPOGEHTOCa TOXe BbIPa3HTb B 3HAYEHHAX YACTOTH BCTPEYaeMOCTH
(taba. 13).

Onpenenenne canpoGHocTH Bosoema mo meropy [antae n Bykka.
Ilanunnit MeTon no3BoJsier CPaBHHTD COCTOSIHHE BOAOEMA B PAsHHIX MYHK-
TaX, HalpHMep MO NPoAOAbHOMY NMPO(HJIO PEKH, H NPEACTaBHTb Pe3yJb-
TatHl B UHPpPOBCM H rpadpuueckom BHAae. 3oHaMm campoGHOCTH S  (cM.
¢. 226) npuaaetca UHppoBoe 3HadeHHe OT 1 A0 4 B NMOpALKe BO3paCTaHHA
3arpsasHenus. OnpefesisieTca TaKKe 4YacToTa BCTpeuyaeMocTH fi opraHus-
MOB B coobiectse. OGe BeNHYHHH BXOAAT B GOPMYJy AASl BHIYHC/ICHHS
HHpeKca canpo6HOCTH:

Ind s = 2 (sh)/(Zh).
Hapsuy c aeBatn6anibHbiM oGo3HaueHHeM yacToT B BBOAATCA NO-

HATHA <«OSHHLIANHE» H «MepTBasfg» 30HA, YTO ocobentio XapakTepHo 4as
NPOMBILUJIEHHBIX CTOKOB.
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TaG6auna 10. OlnoBNas XapaKTepuCTMKA SOM canpoGrHocTH

3oua
IMokazarean
noaucanpotiasn aabda-mesocanpobiasn GeTa-mesocanpobHas ONIHro-canpoGHan

KHcopoliHble YCJIOBHSA AHaspoGHBie TMonyanaspo6uue A3poGHble

A30THCTBIE COeAHHeHNs BenxoBrie BelleCTBa AMMHAK, aMHHOKHCAOTH AmMoHHIIHBE cOoAH, HHT- | HuTtpaThl

PHTBI, HHTPATHI
CepoBoaopoR Misoro IMopaaouHo Mano Her
33[‘3“586)&00‘!‘!\ 3arausaer He 3arnupaet

Conepxalnue OGakTtepufi B
1 mMa Boau

INpeo6aananue
HBIX BHAOB

Pa3Hoo6pa3ue BHAOB

KonanyecTBeHHse
cTBO $opM

CMeHa coo6LIecTB
MorpeGHOCTDL
MOB B KHCJ0poAe
I'naBHpe rpynasi opra-
HU3IMOB

oTheNb-

Gorar-

opraHu3-

COTHH THICAY, MHJIJHCHBI

Ou4eHb CHJAbHOE
OueHb Manoe

YacTo BHICOKOE HAH HH3-
Koe

Karacrpodnueckas
HuuTtoxHas

BakTrepus, GecuBeTHLIe
MTYTHKOBbIE, cepaLle

Gaxtepuy, HHPy0pHH

CoTHH ThiCSY
CHAbHOE

HeGonsbioe
OvyeHb BHICOKOE

Yacto KaracrpodHaecKkana
Cna6asn

Tpu6el, GakTepuH, HHOY-
30pPHH, CHHe-3eseHHE BO-
HOPOCAH, 3eNeHue MTYTH-
KoBhie

HecATKH ThICAY

Cnaaboe

3HauuTeALHOR

>

COTHH, AECATKH

OG6niytio caaboe

Quenb Gonbuioe
Hesnicokoe

JoBoabHO MeaneHHan

Boabuan

CHHe-3eseHble BoAOpOC-
AH, AHATOMOBbIE BOAO-
pociH, 3eneHbie BOROPOC-
AH, 3eneHble  KIYTHKO-
Bble, HR(PY3OPHH, KoOJO-
BPaTKH, paKooGpasnbie,
pPLIGH

OueHb Goabwian

3eneHbie BOAOPOCAH, AHA-~
TOMOBble BOAOPOCAH, Ne-
pHAKHeH,  XDH3OMOHaALL,
KOJNOBPATKH, MUlaHKA,
TYG6KH, paKoo6pasHhie:
PLIGBI



TadGauia II. NpumepHbifi CNHCOK OPraHH3MOB —~ HHAHKATOPOB canpobuocTn

OpraHnaMsl

Canpo6-
HOCTb

HutuaTble GaKkTepun:
Sphaerotilus natans
Beggiatoa sp.

Thiothrix sp.
Fpu6or:
Leptomitus lacteus
Mucor racemosus
Fusarium aquaeductum
Boaopocan:
CBHe-3eJIeHbIe:
Anabaena flas aquae
Microcystis aeruginosa
Aphanizomenon flos aquae
Oscillatoria tenuis
NnaiomoBbie
Cymbella cesati
Gomphonema cevli
Melosira granulata
Navicula angustata
Navicula apiculata
Synedra acus
Synedra ulna
Nitzschia palea
eBrieHoBLIe :
Euglena acus
Euglena viridis
Euglena deses
3eJIeHbIe B NPO (OKOKKOBbIE
Volvox globator
Ankistrodesmus falcatus
Crucigenta rectangularis
Scenedesmus quadricauda
Draparnaldia sp.
Ulothrix zonata
Stigeoclonium tenue
JKupoTHble:
aMeGbl:
Pelomyxa palustris
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Opraunsmu

Canpo6-
HOCTD

Hudysopnu :
Colpidium campylum
Colpidium colpoda
Euplotes charon
Chilodon cucullulus
Opercularia coaretata
Paramecjum candatum
Spirostomum ambiguum
Stentor coeruleus
Vorticeila convallaria
Vorticells microstoma
Podophrya fixa
KONOBPATKY
Kelicottia longispina (syn. Notholca longispina)
Keratella cochlearis
Keratella quadrata
Leucane Junaris (syn. Monostyla lunaris)
Retarla rotatorla (syn. Rotifer vulgaris)
OMTHFOXETH :
Limnodrilus hofmeisteri
Tubifex tubifex
Stylarla lacustris
pakoolpastnie:
Daphnia magna
Daphnia pulex
Leptodora Kindtii
Eudiaptomus gracilis
Astacus fluviatilis
HaCeKOMbia:
Caenis macrura
Heptagenia coerulana
Chironomus Plumosus
pLIGh:
qaeul:
yeau
dopeanb
NHHB
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Tao6auuya [2. lllkana vwacTor ass nepecyeTa OPranusMos B 100 monmx Ha 9aCTOTY

(o]
g? OGpacranun
. 3HaqeHue
- MuxpobGedToc
§ HacToTH Han#ue noAcuera B ,Eg":,‘;}n
1-9 KaTeropHg KpynHOCTH
1 He Gosee | B xaxAoM 2-M MmOJie 3peHHSA He Gonee | B KaXXAoM 2-M none 3peHus 1—50
2 He Gosee 2 B none 3peHun He Goaiee 2 B noJe 3penun 50—260
3 > > 10» » > > » 10> o» > 200—1000
5 » » 30 » » > » » B0>» » » 1000—5000
7 > > 60 » » » > » 250> » > 5000—25000
9 Bosee 60 B none spenus Bosee 250 B moJie 3peHHn BoJsiee 25000
2-g KarteropHs KpPyNHOCTH
1 He Gonee | B kaxzAoM 20-M mosie 3peHusn He Gonee 2 B 20 noanax apenun 1—5
2 He Gosee 1 B kaxAom 5-M nose speuus; » » 1B 5 » > 6—20
3 He Gonee | B mose aperun > » 18 none speHus 21—100
[ » > 3I>» » » » » 5> » > 100—500
7 » » 6> » > > » 25» » > 500—2500
9 Boaee 6 B noJie 3peHHsn Bonee 25 B nosle 3peHHA Bonee 2500
3-a KaTeropus KPynuoctu
1 1 B 100 poasnx spenun 1 B 100 noasax spenns 1
2 1 B 50 noasx 3pesus s 50 » » 2
3 He Gonee 1 B 10 noasx spenns He Gonee 1 B 10 B nostax spexus 3—10
5 > > 1 4 > » » > I8 2» » > 11—50
) 7 » >» 1B 2 o » He GoJsieo 2 B noJsie 3peHns 50—200
) 9 TpuGausutensuo 1 » noae 3penus Bonee 2 B noNe 3perusn Bonree 200




Ta6aunma 13. flepecuer peayabTaToB KONHUECTBEHHOrO Y4eTa
HA 3HAYEHHe HACTOTHI

3naueHune
qact':)-m, 300naHKTOH MakpoGeHToc
Jloas oaHoro suAa B oflleM Ko- | Konnue~TBO 9K3eMnAApoP  Ha
NIHYECTBE K 3EMNIAPOB : naowaAu 0,1 M? rpyHTa BOe
AoeMa
1 He Gonee | 1—5
2 3 4—10
3 4-—10 11—-50
5 10—20 50—150
7 20—-40 150—-500
9 40—100 Cebliwe 500
4 [
24 | 22 Sy |zg
3oua zxe| 28y 3oma EERE
83| £8k SSE |28z
mor | Tzw »ow [Tz
Oauro-canpoGHasn [ 1 Anbda-Me3zocanpoGHan a 3
BeTa-Me30canpobtias g 2 TMoaucanpoGuasn p 4

Mpumep BuiYHCACHHUA CaNPOGHOCTH

Ipo6a: pexka uuxe ropoma. Hata .

OpraHusmsl:

Euglena viridis
Scenedesmus acuminatus
Spirogyra sygmoidea
Closterium acerosum
Closterium moniliferum
Cyclotella menengiana
Cymbella vesiculosa
Diatoma vulgare
Melosira italica
Melosira varians
Navicula cryptocephala
Navicula viridua
Nitzschia acicularis
Nitzschia palea
Surirella ovata
Chilidonella cuculata
Colpoda cuculus

. CooGiltecTBO: 06pacTanns.

s h sh
g 113 12

2
¢} 3 6
o 2 6
i 1 2
o 3 9
53 :

6
B 3 6
g 5 10
o 2 6
o 2 6
B 3 6
o 2 6
B 2 4
o 2 6
o 2 6

Zh=41 Z(sh)=103

Shp=3; Zhy =15 Zhy= 23.
s= 3 (sh)/(Sh) = 103/41 = 2,51.

Boiuncaenne NOrpelIHOCTH:

Os=+VPB@—sf+153—92+ "~

+ 23 (2 — 97)/(41 - 40) = +16,25/1640 = 10, 1.
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Untepsan tounoctn AAs Cratwieckoit Hamemuoctn 95%.

S=z3s + 10,0508 = 2,51 + 2,02 . 0,1;
S = 2,51 4 0,2.

O6buH0 nufekc canpoGHOCTH Buludeaneics ¢ ToudocTeio Ao 0.l
Canpo6HocTh OpPraHH3MOB ONpeAeaAeTcs MO CnHCKaM, MPHBEAEHHBIM
seile. Cpednuii MHAEKC canpoGHOCTH AAS KaXAOro NaHHOTO YvacTKa
BOJOeMa MOJYyYaloT, BHIBOAS cpelHee apHdMeTHYeCKoe H3 HHIACKCOB
pasHbix coobliecTs (GenToC + MaaHKTOH + o6pacTanust u T. 4.). [Ipumep
rpadHYecKoro H306paxeHHs canpoGHOCTH MO NPOXONLHOMY TNpPOdHAI0

peKH npuseleH Ha puc. 30.
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Puc. 30, Tpadnueckoe uzobpamenue canpofHocTH 0 NPOAGHLHOMY NMPOPHAI0 PeKH

OueHKa creneHn 3arpA3HEeHHs] BOROEMA 110 MHAEKCAM CXOACTBA W pa3-
HooGpasusa., TpyLHOCTH omnpefesieHHsi BHAOB OpTaHH3MOB-HIAHKATOPOB
H TOKCHYECKOro BJHAHHA MPOMBILIVIEHHEIX CTOYHBIX BOJ Ha BOLOeM Orpa-
HHUHBAIOT MpHMelCHHe MeTofa canpoGHbIX MHAukatopoB. Ha nomout,
MPHXOMUT KOJNHYECTBEHHA CPaBHUTENbHAA XapakTepUCTHKA BOAOEMa
BHILIE M HHXe BHNYcKoB. IIpH 3TOM He Bceria o6f3aTesbHO onpefiesielte
OpraHH3MOB NPOH3BOAHTb A0 BHAA, MOXHO HX pacnpefesHTb Ha Che-
nywouiHe GoJiee KpynHble CHCTeMaTHUeCKHe Fpynnbl, Hanpumep TyOGnduun-
nbl, MpOYHe YepBH, MHABKH, MOJVIIOCKH, BOAHBIe KJelld, pakooOpasiiute,
JHYHHKH XHPOHOMHI, pYuellHNKOB, NOMEHOK, BECHAHOK, MYKOB H Ap.
B Jautepatype npeasaraloTcs pasjiHuHble MHAEKCH A OUEHKH H3Melle-
Hiif TIOA4 BANAHHEM 3arpPS3HEHMA KayeCTBEHHOTO M KOJHYECTBEHHOTO CO-
craBa GHOLEHO30B Bblile H HUXe crokoB (Maxpywun A. B. «Buonorn-
yeckHi aHaqH3 KauyectBa Boa», M., Usx-so AH CCCP, 1974).

Hugexc Byansuca 3rta cuctema 6asupyercs Ha aHaaH3e
MaKpo30o6eHTOca M obpacTaHufi ryaaBHHIM 006pa3oM B 30HC MaKPO(QHTOB.
Hupexke onpegeasior no t1a6n. 14, 3Hauenue unpeKca 3aBUCHT OT BHAO-
BOro pa3Hoo6pasHs (YHC/IAa NMPHCYTCTBYIOLLHX <«IPYyMfl») M cocraBa opra-
HuaMoB, B Talaulle ykasaHa moc/egoOBaTe/IbHOCTh HCUe3HOBEHUs U3 GHo-
LIeHO30B OPraHu3MoB N0 Mepe yBeJHYeHHA 3arpsi3sHeHHs.

Hupekc usmensiercst or 10 B yncTHiX BoAoemax no | B 3arpasheH-
Huix. Hanpumep (cm. TaGa. 14), ecam B BogoeMmc oOHapyxenwo 2—5
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«TPynf», HO CPCAH WHX CCTh JHYHHKH BECHAHOK, TO HHAEKC paseH 6—7,
€CIH NPH TaKOM Ke KOJHYeCTBe <rpyMm» HAaCeJeHHEe OrpaHHuyeHo TyGu-
¢uUNIAMH M XHDOHOMHAAMH, TO MHIEKC paBeH 2.

Ta6anna 14, Kaaccudukauus Guonorsueckux npo6 no Byausuc

O6niee YHCAO NPHCYTCTBYIOLLHX <FPYAMs>

TIpucyTeryoline Koanvyectso 6w
OPraHnH3aMbl npucy:;;g);lomux 0—-1 l 2—5 l 6—10 ll—lﬁl Gonee
BuoTnueckuft nAgeKc
Jinunsikn BecHsA- | Boablle OAHOTrO BHAA —_ 7 8 9 10
HOK Tonbko ofun BuA — 6 7 8 9
Boabille 0OAHOrO BH- — 6 7 8 9
JIuunHKY noflesok| XARa’
ToAbKO OBMH BHA! — 5 6 7 8
Jinunnxy pyueit- Boablue 0AHOro BuAal — 5 6 7 8
HBKOB TosbKo OAKH BHA? 4 4 5 6 7
Fammapyc Bce BhilleHa’naHHbIe
BHAbL OTCYTCTBYIOT 3 4 5 6 7
Asennioc Bee BrilleHa3BaHHBIE
BHAbI OTCYTCTBYIOT 2 3 4 5 6
TyO6ndpuunau u/nnu(Bce BHIeHa3BaHHbIE
{kpacHplie) AHYHH-| TDPYNIB OTCYTCTBY-
KH  XHpOHOMnA | ot 1 2 3 4 —_
Moryr npucyr- [Bce BhiueHa3BaHHble
CTBOBATb HEKO- | BHALI OTCYTCTBYIOT
fopble BHAH, He-
TpeloBaTesbHbIe
K KHCJIopoAay,
Hanpumep Eris-
talis tenax 0 i 2 —_ —

1 Hckaouas Baétis rodani
* Baélis rodani (nolenka) BKmoyeHa B 310T pasfes.

OanroxeTHol HHAeKC. B nonosHeHne K xapakrepHCTHKe mo
tabmue Byausuca, nockosbKy cHiAbHOe OpraHHuecKoe 3arpssHeHne co-
NPOBOXKAAETCH BO MHOFMX C/yuasX MaccoBbiM pa3BHTHeM TYGHHUHA,
MOXeT cAyXHTh HHAeKc {-GHoMmacchl JHYHHOK H HaceKoMbix/6HOMacca
OJIHTOXEeT, KOTOPHIHl YMEHbIIAeTCS NPH 3arpsA3HEHHH.

XapaktepHbIMH BHAaMH B 3arps3HeHHbiX BojoeMax oObYHO sBJA-
torca Tubifex tubifex u Limnodrilus sp. B uucT#ix Boaax 4HcAO 3THX
¢dopm 0,1—2, B cpeancsarpastennnix — ot 1 no 10 u B ouensn cuabHo
3arpssHeHHbix — Gosiee 50 Toic. oauroxer Ha 1 M2 Caepyer OTMeTHTD,
YTO AAHHBI HHAEKC MOABEpPIKCH CHAbHEIM CE30HHBIM Ko/MeGaHHUsmM H3-3a
NEePHOAHYECKOTO BbINETa HACEKOMBbIX.

HHaekec BHRoBoro pasHoo6Gpasua Mapraneda.
B 3arpsasHeHHbIX BOgOeMax OGbIYHO YMeHbWAETCA Pa3HooOpaske BHIOB.
IMockoNbKY KOJHYCCTBO BHAOB NMPOMNOPUHUOHANBLHO JOTapHPMY R3yueHHO#
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nrowmanu, a obuiee Koauuectso ocolelt  NPOMOPUHOHANBHO  NJIOLIAAH,
npeaJiozKeHa B KauccTBC Mepbl pa3nooOpasHa Gopmyna

d=(S—1)/InN,
rae $ — KoaHyecTBO BHAOB, In N — HaTypanbhblii JorapidM koandecTsa ocoGeft;
F— npHHHMaeT MaKCHMaJbHOC 3Hauyelltue, eCJIH BCe ocobH NpHHAAJNEXKaT K pasHbiM
BuaaM (S=N) u paBeH 1yJl0, Koraa BcC ocoGH MpHHALNEKAT K OAHOMY BHAY
(S=1).
Mo mepe 3arpasuenus Hijicke d GyaeT yMeHbUIATbCA,

Onpenenenne GorocHHTeTHYECKOH mepBHyHOil npoaykuun. Onpenene-
HHe TMepBHYHOH NPOAYKIHH JjacT NpCjicTaBjeHHe o XapaKTepe BOAOEMa
H BO3MOXHOM, lle sIBHO BLIPa’KCHHOM ToKcuuHocTH. Bopmopocan duro-
MJIaHKTOHA B mpouecce POTOCHHTE3a i1a CBETY MCMOJL3YIOT YIJIEKHCAOTY
n 6nKap6oHaTH, 06pa3ys OpraHuyecKoe BellecTBO H BLIAEJAA KHCJAOPOA.
Yactb Kucopofia noTpeGJAiOT pacTeHHsl NPH AbIXaHHH, Pa3HOCTb MeXAy
KOJINYECTBOM KHCJOPOAA, BBIACJEHHOrO BOJOPOCASIMM H MOLIEAErc Ha
AbIXaHHe, MpeAcTaBiser coO0H BeJHUHIlY IPOAYKUHH KHCJIOPO/A, Bbije-
JadgeMoro B pesyJabrate (oTOCHH1eTHYCCKON aspaunH. OHa 3aBHCHT Kak
OT XapaKkrepa HCCaeAYeMOro BOAOCMA, TaK H OT TOKCHYHOCTH. as ompe-
JleleHust NepBHYHON mpoAaykKulH ((DOTOCHHTETHUECKOH a3pauHH) KHCJAO-
poaHbie CKAAHKH ob6bemoM 200—250 ma, HanoaneHHBle peyHOii BOAON
# 3aKpbiThle NMPOGKaMH, NOABELIHBAIOT BepPTHKAJbHO B BOAOeMe Ha pas-
HHX Ty6HHAX, Ha KaxAoi ray6uHe mo 1 Gesoit m | uyepHoil cKasiHKe.
[To npourecTBHH HECKOJbKHX YacoB CKJAAHKH CHHMAIOT H HAXOAAT B HHX
COAepIKaHHe pacTBOpeHHOro Kucaopofa. KosnuyecTBo kHcjaopoAa ompe-
Aeai0T TUTpoBaHueM no BHHKJepy ¢ TeMH e peakTHBaMH, 4TO H NpH
onpenenennn BIIK. Pacuer ponu ¢orocunreTHyeckoii aspauun (Mr/a)
NpoH3BOAAT MO (opmyne

AC = Cc - C'l'!
rae Cc—conepx(auue KHCJIOPOAa B cBeT0ft CKAslIKE B Kolille 3KCMNO3HUHM, MI‘/J'.I;
Cr — copepailHe KHCJAopoAa B TeMHOM CKAAHKE B KOHLE SKCMO3HLUMH, Mr/n.

B BomoeMax, 3arpssHeHHLIX TOKCHYHBIMH CTOKaMHM, MOMKET COBCEM
OTCYTCTBOBaTb MepBHYHASl (POTOCHHTETHUECKAs] NPOAYKIHA.

Tectol ToKCHuHOCTH. [InA onpenefeHUst TOKCHYHOCTH CJAelyeT BHI-
6patb M3 MHOroobpasusi OpraHuamMoB HanGoJee MOAXOAAiHE AJAS KOH-
KPeTHOro cJyyas, PYKOBOACTBYSiCb YKa3aHHSAMH, NpHBELEHHHIME B cOop-
HHKe «MeTofiHKa GHOJIOTHUECKHX HCC/ICAOBaHHA B BOAHON TOKCHKOJIOTHH®
(M., «Hayka», 1971), Yaine Bcero npoBoasiT ONbITH Ha AaQHHAX HAH
aKBapHyMHBIX pbIGKax.

Tect TokcHunocTy nHa Radpuuax. Has ucnbiTanHs 1oJb-
syotes Bugom Daphnia magna Straus. MoxHo HasoBuTh AadHHi B ne-
6O/IbLWHX CTOSUHX 3arpsI3HCHHLIX BOAOEMAax H 3aTeM pPa3BCCTH B KYJb-
type. Jladuuii BoipalluBaloT B COCYRaX BMeCTHMOCTbIO OKoJo 5 Ja. JlBa
pasa B HeaeMl0 COCYAbl AOAHBAIOT Ha !/; cpeXeii BOAOH M OTCACHIBAIOT
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npraoHHblit caoit. Kopmatr paduuit exxeareBHo 20 ma KyabTypsl BOAO-
pocJeil XJAopenanl I HECKOJbKHMH KamisiMH pasGaBieHHBX APOXIKel.
Xaopeany passoaar B kon6ax o6bemoM | & ¢ BaTHbIMH npobKamy B TiH-
TaTeNbHOM pactBope: 10 MJ a3oTHokHCaoro Kanmd, 1 Ma  cyabdara
Mmarhus, 1 mMa aBy3ameltleHHoro ¢ocdopHOKHCAOro KaJHs, TPH KamliaH
XJIOpHOTO XKese3a (Bce pactBopul 1%-Hble) Ha | 1 AHCTHIIMPOBaHHOH
Boasl. Ins onbiTOB NMPHUTOTOBJAIGT CEpPHIO pasBeleHHIt HCIBITYeMOH BOAHI
no 100 ma B xpucrannmsatopax. B kaxawit cocya nomemaipor 10—20
paukoB Ge3 zapoipiuteii Ha 4-fi craaun pasHTHA. OTMEYalOT CMEPTHOCTb
no ucreveHnu 1, 4, 8, 24 u 48 u. BpeaHofi cyHTalOT KOHUeEHTpaLHiO,
NpH KOTOPO 3K3eMMAApH OTMHPAOT B Koauuectse npHmepHo 20%.
OpraHusMbl H3 BpeAHON KOHUEHTPalUHH 4Yeped 24 4 MePeHOCAT B YHCTYIO
pas6asasiowyto Boay. Ilpu ormupaumn 50% BHeceHHHIX ocobeft KOH-
eHTPalUUA CUNTAeTCA CMepTedbHoil. De3BpenHoii KoHueHTpalHei CYHTA-
eTcsl TaKas, MpH KOTOPO#l MOBefeHHe OMbLITHLIX OPTaHH3MOB BMOJHE HOP-
MaJbHOe H He OTJHYaeTcs OT KOHTPOJIBHDIX.

TecT TOKCHUYHOCTH Ha pbi6ax. Hcnonbsyerca akapHyMHas
pubka rynnus, Lebistes reticulatus L. [daa passeneHHs u KOHTpOAs
NPHMEHSAIOT OTCTOCHHYIO BOLONPOBOAHYI0 Boay. OnuiTel mpoBoaAT B Te-
yeHHe 48 4 Ha paccesHHOM CBeTy, HHOFAa AONYCTHMA NMPOAYBKa BOALI
Bo3ayxoM. ['ay6una cocyna He Gosee 20 cm. B onmiTHBlE cocyan nome-
wawr 4 puibkn Ha | a1 BoAB W Ha6AOQAOT 32 HX MOBeAeHHeM H CO-
crosiHneM. JleTanbHylo 103y uepe3 24 u 48 u LDso onpemenstor npu c1a-
THCTHYeCKOl 00paboTKe pe3yJbTaToB ONMBITOB (NPH NOMOLIH MOJYJ/Ora-
pudpmuueckoli 6ymarn). Besppennoit cuntaerca Takas KoHUeHTpaiHs, MPH
KOTOpOii NoBeieHHe PLIGOK He OTJHYAETCS OT KOHTPOJbHbIX.

Fnapa 12. OUEHKA PE3VJIbTATOB
KOHTPOJIbHDLIX ONPEAEJIEHHA

3agaua TEXHONIOrHYECKOTO KOHTPOAfl NPH OUHCTKE CTOYHBIX BOA
COCTOHT B XapaKTepPHCTHKe:

Chipbs, MoABepraeMoro o6paGoTKe, T. €. CTOYHOMl BOAH B MHAKOM
n TBephoit dasax;

CTOYHON BOAB HAa Pa3HBLIX CTaAMAX OYHCTKH M OCaAKOB B npouecce
06pa6oTkH, uTOGLl BOBpeMs CHrHaJH3HPOBaTb O HapYLIEHHAX mpotlecca
HJH OTAEJbHLIX €r0 3BEHbeB;

nojiyuaeMbix NMPOAYKTOB (OuHINEHHO! BOAbI, CMycKaeMmoii B BOmoeM)
H HCMOJb3yeMbiX 0TXon0B (OCafKka, ra3a, aKTHBHOTO HAa).

Co6upaemble MPH KOHTpPOJe RaHHbIE HCMOJb3YIOTCS B NepPBYIO O4Ye-
pedb asis oGecneyeHHs 3aMaHHOrO TeXHONOTHYECKOro mpolecca OYHCTKH
CTOYHOM BoAH H 06paGOTKH ocagKa, Anst pa3apaGOTKH TEXHHMECKHX 3ada-
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HHA Ha NPOeKTHPOBAHHE HOBBIX COOPYXEHHHi H yCOBepILEHCTBOBaHHe
CYWECTBYIOLLHX, AN COBEpLICHCTBOBAHHU NPHEMOB TEXHOJOTHYECKOro
KOHTPOJIA H T. M.

Temnepartypa. TemnepaTypa BAHsSET Ha rHAPaBAHUECKHI PEXKHM
paboTH COOPYXeHHH M JKH3HEeneATeNbHOCTb OPraHH3MOB, OCYLUECTB/ISO-
WHX GHOXMMHUECKHIl MpoLecc OYHCTKH M o6palOTKH ocagka, Temmnepa-
TYpPa CTOYHON BOJLI, MOCTYMNAMOMIEN HA QUUCTHHIE CTAHUUH MOCKOBCKOM
KaHa/au3auuy, Kosebaeresa or 12 mo 25°C, B cpemnem 17—18°C (mo
cpenHeronoBbiM aanubiM). OT TeMnepaTypsi CTOuYHOHi BOAH 3aBHCHT
atddekr paGoThl MepBHYHBIX OTCTOHHHKOB. CremeHb 3alepxaHHA B3Be-
meHHbX BelilecTB M BIIK yBenmunBaercs ¢ noBHIEHHEM TeMNEPaTypHi
(or 5 no 10%). Ha npomecch o4HCcTKH BOAH B a3pOTeHKax Temmepa-
Typa BJHSleT ABOSKO: NMpPH NMOHHIKEHHH TEMMEpaTyphl CKOPOCTb GHOXHMH-
YeCKHX MNpOLeEecCOB 3aMeqfieTcs, HO YBeJHUHBAeTCA pPacTBOPHMOCTh
KHCJIOPOZA B BOJe, MOSTOMY MPOH3BOAHTELHOCTb a3POTEHKOB 3HMOM CHH-
KAeTC He3HAUUTENbHO, TaK KaK MOBHIIALTCH MPOH3BOAHTEABHOCTH BO3-
AyxoayBok. PaGoTa BTOPHYHBIX OTCTOMHHKOB TAKXK€ 34BHCHT OT TeM-
nepaTyph. Bhitoc B3pewennbix seutecTs JctoMm Ha 20—25% nuxe, uyem
3HMOM NPH NPOYHX pPaBHBIX YCJOBHAX 3KCMiyaTauuH. 3HMO/l MOABOAAT
6osblle Tensa AN MOAOTPEeBa OCAAKa [0 TeMnepaTypbl GpoKeHHS, ueM
JeTOM.

Peaxuus cpenn (pH). Buoxumuyeckne npouecchl, npoHcxoas-
1MHe Ha OYHCTHLIX COOPYXKEHHSIX, 3aBHCAT OT PeaKUUH CTOUHBIX BOJ HAM
ocangka. Ha Gosablinx cTaHUHSAX a’paunu (MPOH3BOAHTENbHOCTbIO Gojdee
500 Thic. M3fcyt) peakuus (pH) crounoil Bogm xoseGnercs HeaHauyH-
TeJbHO: OT 7,6 A0 7,8, nmoBulllasch B Npouecce OYHCTKH A0 8, T. e. Ha-
XOAHTCA B npenenax ONTHMAAbHON peaKUHH AaA pa3BHTHA 6OJbLIHH-
crBa MHKpoopranusmos (pH 7—8). Ha maneBbkux craHumsx aspauuu
MOTYT GLITb 3a/1n0Bbie COPOCH KHCJABIX MJH LIEJNOYHBIX BOA, YTO MOXKET
NPHUBECTH K HapylleHHIO mpoiecca oyHCTKH. s Takux craHunil o6asa-
TeJIeH MOCTOAHHLIH KOHTPOJb PeaKkUHH cpellbl MOCTYNAaIOWHX CTOYHBIX
Bol. [loBbluleHHe KHCJOTHOCTH CPefibl B METaHTEHKaxX NPHBOAHT K HX
3aKHCaHHIO H HapywlenHlo paGothl. IlpHuHHa 3TOro sBJIeHHS yalle BCe-
TO — Meperpy3ka METAaHTCHKOB CBeXHMM OCaAKOM, peXe — BpenHoe
ZlefiCTBHE MPOMBILIJIEHHLIX CTOKOB.

Cyxoit ocTaToK pnaer mpeacraBieHue 06 o6LeM KoJHyecTpe
3arpsi3HeHHH, HaXOAMALUHXCA B HCCAenyeMoM o6beMe BOAB, 3a HCKJlOYe-
HHEM TeX BellecTB, KOTOpbie Y/NeTYUHBAIOTCA MPH BLIIAPHBAHHH H CYILUKe,
[pokaanBaHHe CyXOro OCTaTKa IO3BOJSET ONpeleJHTb NPHMEpPHOe COOT-
HOWeNHe MHHeDaNbHON H OpraHHYecKoil yacTell 3arps3HeHui.

Inotublfi ocTaTok onpefensitor B GuALTPOBAHHON npole AAs Xa-
PaKTePHCTHKH PacTBOpPeHHON (PpaKkuHH CTOUHHX BOA.

B3pemenHble BemiecTBa — OAHH M3 OCHOBHBIX CAHHTAapHBIX
nokasatenefl 3arpfA3HeHHOCTH TOPOACKHX cTouHbix BoA. Ilo notepe mac-
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cbl NpH MPOKaJHBaHMH CYAAT O KOJHYeCTBe opraHuveckHx BemnectB. Ko-
JUYeCTBO B3BELICHHBIX BelecTB B NOCTYNAOUlel Ha CTAHUHIO CTOYHOR
Bole KoneGiercsl B HOBOJBHO IIMPOKMX mpepenax: ot 150 mo 300 mr/a.
B ocBersienHoll B MepBHYHHMX OTCTOMHMKAaX BOJe B3BCLICHHBIX BeLIECTB
Haxoantca 60—120 mr/a, B ouniuesHoi Boge — ot 5 go 20 mr/n (no
CpelHeMeC YHEIM AAHHLIM); MOCAe aHTPaUHTO-NECUaHbX HUILTPOB — OT
1 no 3 mr/a. KoaudecrBo B3BeileHHBIX BeWleCTB 3aBHCHT OT BPEMeHH
CyToK (Ko3¢dHUHeHT HepaBHOMEpPHOCTH nocTHract aByx). Caeayer ot-
MeTHTb, YTO B TNpPOLECCE OYHCTKH MCHMAeTCA MPHPORA B3BEUICHHBIX
BeltectB. Ecan B nocrynamollefi Boae B3BelleHHbie BellecTBa NMPeACTaB-
JIEHBl YaCTHUAMH HECKHCJEHHBIX 3arpsi3HEHUA CTOYHHIX BOM, COCTOSIIHX
H3 ocefalollell CYCMEeH3HH H KOJNVIOHAOB, TO B XOPOUIO OYHINEHHON BoAe
B3Becb mpencTaBjsier co6oii >XHBBHIE NPOCTeiilllHe OPraHU3MHL aKTHBHOTO
HAa, KOTOPble CPaBHHTENbHO JIeTKO MOTYT ObITb OTAEJeHb 0T BOAH, Mocje
yero cTemeHb TMpo3pauyHoctH mocthraer 30—35 oM.

Ocepgaoliue BelleCTBA — YacTb B3BElICHHBIX BeElECTB, Ko-
TOpHE OCEAAOT Ha JHO OTCTOMHOrO LHJHHIAPAa 3a 2 u OTCTaHBAHHA
B Nokoe. B ropoAckHX CTOUHHIX BOJAX Ha OcCejaiolllHe BelleCTBa NMPHXO-
antcsa 65—75% B3pellenHblx BelilecTB. KoJiHUeCTBO OcCenalollX Bellects
B HaTypaJbHOji npoGe cTouHOi Boap o6bIYHO He mpesbilaer 6—7 ma/a.
BesnynHa ocealoOlIUX BeWIeCTB YKa3apiBaeT Ha CnOCOGHOCTb  B3BeCH
K OCaX/leHHIO B OTCTOHHHKAX.

BuoxHMHuecKan MHNOTPpe6HOCTL B KHCAOpORE
(BI1Knons n BIIKs) — KosnnyecTBO KHCAOpOAa, TpeGyeMoro AAs TOJ-
HOrO GHOXMMHUYECKOTO OKHCJIEHUS OpPraHHUeCKHX 3arpasHeHHii CTOMHOA
BOAbI HAM YacTHYHOe noTpebsieHHe 3a 5 cyT.

Ias ropoackoit crounoir Bombl BTIKs cocrasaser 70—80% nosnof
noTpeGHOCTH, MO KOTOPOH YCJOBHO NIPHHHMAIOT GHOXHMHYeCKYlo notpel-
HOCTb B KHCJOpPOJAE CTOYHOM BOAB, HOBCACHHYIO (CKoJAbKo GBI AHER Ha
3TO0 He notpeboBasoCch) A0 Havaja BHTPpH(HKAUUH, T. e. A0 NOABJECHHN
B Boge HeGoabwnx Koawuects (0,1 mr/a) untputos. B c¢BA3H ¢ yBeau-
YyeHHeM KOJHYeCTBA NMPOMBIUIIEHHBIX CTOKUB B CUCTABC FOPOACKHX CTOY-
nbix Boa onpepcneHuc BIIKnoan Haxosmt Bce Oonbilee npPH3HAHHC,
O/IHaKO HajIeXXHOT0 METOMa A0 CHX MOp IICT.

Beanunna BITKs nas ropomckux crounuix sojy koaebacres ot 100
20 350 Mr/n M H3MeHsIeTCH KaK MO BPCMEHH rojla, TAK M MO 4acaM CYTOK.
B saBucumocts oT 3(¢deKTHBHOCTH PaGOThi COOPY)KEHMiT OYHLIEHHas
croyHan poga uMeer BIIKs ot 25 mo 5 Mr/a mocae BTOPHYHEIX OTCTOM-
HHKOB M A0 1—2 Mr/n mocae aHTpauuTo-mecyaHnix ¢uabTpoB. [losepx-
HOCTHBle BOABI He3arpsisHeHisie (onuro-campo6usie) umeior BIIKs B npe-

penax 3 wmr/fa; crabosarpsasientuvie (f-Mmesocanpobuvie) — 3—6 wmr/n;
CHJIbHO3arpA3HeHHble (&-Me3ocanpobibic) — 6—14 mr/a.
OKHCNTeMOCTL NepMAaHraHaTHan — YCJIOBHBII MOKasa-

TeJb, XApaKTepH3YIOLIHI coaeplKaHHe B CTOUHOfi BoAe Jerko OKHC/AI0-
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HXCA HEOPraHHUeCKHX H OpraHHYeCKHX BemiecTB. Ecanm  HCKMOMHTDL
BJHSIHHE HEOPTAHHUYECKHX BELIECTB NPAMBIM THTPOBAHHEM NMepMaHTaHATOM
KaiHa Ha XOJIOAY, TO OKHCASIEMOCTb JacT NPeACTaBJeHHe O COAepHKaHUH
B BOJe JIErKOOKHCJSIOILHXC OPraHHYecKnx BeulecTB. [IpH cpaBHeHHH
nepMaHraHaTHoit okHcaseMoctH co 3HaucHHeM XIIK okasbiBaercs, uTo
Ha OKHCJ/leHHe NepMaHraHaToM pacxoayercs Jauub 25% kucaopona, HeoG-
XOLHMOro AJs1 NOJHOro OKHC/IEHHSI OpraMHyecKux BpelllecTs B npobe 1o
YPeKHC0ro Ta3a M BOAb. BesHUHHA OKHCASIEMOCTH ANf HEOUMLUEHHBIX
CTOUHBLIX BoA li¢ npesbiwaer 80, ana ounuenusix — 30 u AN coopyxe-
uuit goouHeTKH 8 Mr/a.

UncTbie MOBCPXHOCTHBIE BOABI  MMCIOT 3HAUCHHsI TepManraHaTHoOf
okucasemoctd 8—12 mr/a, cnaGosarpasHenunbie — 11—15 mr/a, Gosor-
1blC BOAbL — MOBBICHHYIO OKHCJAAEMOCTb, NpeBblaioulyio 70 mr/a.

OkncasemocTb 6uxpomatHan (XIIK), uau xnMHyeckas
notpe6HOCTb B KHCJAOpPOAE JaeT npeicTaBjeHHe O TNPHCYTCTBHH
B mpoGe OpraimnuccknX BCLIECTB, CHOCOGHBIX K OKHCJIGHHIO CHJbHBLIMH
OKHcauTe M. B o6biutbiX yCIOBHAX OGUXPOMATOM  OKHMCASIOTCA TMOMTH
Bce OpraHnyeckHe BeilecTBa Ha 95—98%; He OKHCAAIOTCA TOJBKO hnpu-
AHH, MHPPOJ, MHPPOAHAHH, NPOJHIH, HAKOTHHOBAS KHCJIOTA, a TaKkKe Ma-
JIOPacTBOPHMEIE YrACBOAOPOAM, TaKHe, KaK GeH304 W €ro roMoJorH,
napadnd H Hadranud. [lanmele pasjHyHbLIX HCcae/oBaTeNied O MpPaKTH-
YeCKH MOJHOH OKHC/AAEMOCTH BCEX BellecTB, MPUCYTCTBYIOMHX B OHITO-
BHX H TPOH3BOACTBEHHHX CTOYHBIX BORAX, MAIOT OCHOBaHHe NPHPaBHH-
Bathb XIIK K 3HaueHHI0 noTpeGHOCTH B KHCJIOPOLE HPH TOJHOM OKHCJe-
nuy (oGo3HauaeMoit B aHrauiickoit auteparype Total Oxygen Demand).

Pastocts Mexkay XIIK n BIIKnoan mossosser moayuHTs npeacras-
JieHHe O CofepXKaHHH B npoGe BELIECTB TPYAHOOKHC/AAEMBIX B YCJAOBHAX
GHONOTHYECKOH OYHCTKH CTOYHBIX BOJ, T. €. 06 OTHOCHTEJNbHOM COlepiKa-
HHH B npobax TopoACKOH CTOYHOM BOABI HHIPEAHEHTOB MPOMbILUJIEHHHIX
CTOKOB.

3nayenne XIIK ans ropoacKux CTOUHBIX Boj KoJjebsercs B mpefe-
Jax 200—700 Mr/n ans HeouHweHHHX n 50—250 Mr/n1 /s OYHUWIEHHBIX
BOA, MOCJe NAOOYHCTKH H XJopupoBanust 20—40 mr/a. O6biuHo aas ro-
poackux croyHiX Boa DBIlKaons paBHo 80% XIIK. Crenenp yaaneHus
HAa OYHCTHHIX CTAHUHAX 6e3 JOOYHCTKH B 3aBHCHMOCTH OT HCXORHOM KOH-
ueHTpaunn namenserca or 65 no 80%. 3navenne XIIK ansa HesarpsisteH-
HbBIX BOAOeMOB Kojaebierca or 2 mo 4 mr/n, ansi caaosarpssieHHbIX —
10--20 mr/a, aas cHAbHO3arpssHenuuix ot 20 go 65 mr/a.

CymMmapHoe onpeneaenie opraliHyeckHux 3arpass.
Hennil (CCE), Beanunna CCE cayxur mokasareneM 3arpssHeHHS
BOAL NPOMBILIIEHHBIMH CTOKaMH, B OCOGEHHOCTH CTOKaMH NPEANPHATHI
XHMHYecKoft, HedrenepepabaThiBaiouleil, GpapmaneBTHUECKOfi H APYCHX
OTpacyied MPOMBILI/IEHHOCTH.
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Odbuponsssekaemue BemecTBa Aal0T oflllee Mpeacras-
JieHHE O CyMMapHOM COAep:KaHHH B mpoGe rPynmbl BeUleCTB, pacTBOPALO-
muxea B Au3THAOBOM 3dupe. K sToft rpynme otHOCATCA Macaa (MuHe-
panbHele, PaCTHTENbHBIE H KHBOTHBIE), JKHPBI, CMOJBI, JKHPHbie KHCJAOTH,
HadTeHoBLle KHCAOTH, Hedrenponykt, CIIAB, denoan u ap. Cremyer
OTMEeTHTb, YTO momajlaHne 3QHPOH3BJEKAEMBIX BEUICCTB Ha CTAHLHIO,
0co6eHHO Ha aIpaUHOHHbIE COOPYIKEHHs, BecbMa HeenarteabHo. Onu
OCeflaloT Ha CTEHKaX H OGOpPYAOBaHHH 3THX COOPYXKeHHH, copGHpyloTCA
AKTHBHLIM HJIOM M TOJLKO He3HauHTeJbHAst yacTb AOABEPraeTcs pacnapy.
TlosToMy ouerb BaXHO CTPOro KOHTPOJHPOBATH MOMaRaHHe ITHX BELIECTD,
0co6enHo HepTeNPOAYKTOB, B TOPOACKYIO KaHaJH3aUHIO.

Conepxanne 3HpOH3BAEKaEeMBIX BelleCTB B CTOYHON Boxe KoJsed-
Jercsi B npemenax 20—100 mr/n, B ounmenuoii soge — 5—15 mr/n.
3ddekTHBHOCTL 0uHCTKH — 60—90%.

HedrTenpoayKkTs ABASIOTCA CaMbIMH PA3NHYHBIMH M0 COCTaBY
CMECSIMH YFIeBOLOPOAOB, MO3TOMY YCJOBHANCH K HHM OTHOCHTb HenoJjsp-
Hble H MaJONOJAPHbE YIJEeBOMOPOAH, PacTBOPHMble B H-TeKCaHe.

B ocHoBe 6OJbLIHHCTBA METOLOB HX OMpefeNieHHs JeXHT SKCTpart-
poBanHe mpo6bl OpPraHHYeCKHM PacTBOPHTeJEM, 3aTeM YAaJeHHe H3 SKCT-
paKTa MOJAPHBIX KOMIOHEHTOB aAcopOuMeill Ha TVIHHO3eMe H omnpefeJe-
HHE YTeBOJOPONOB BECOBHIMH MM (PH3HKO-XMMHYECKHMH METOAaMH (MmO
BHTEHCHBHOCTH MYTHOCTH HMJH JIOMHHecleHuuH). Jas ropomckmx crou-
HBIX BOA OTpPaGoTaHbl BecoBOfi H TypOHAHXpOMAaTOrpadHueckHil MeTOAH,
o6a OHM BecbMa TPYAOEMKHE. YCKOpeHHbIi aacopOUHOHHO-MOMHHECIeHT-
HHfi MeTOX ynoOeH A/ TMpHMeHeHWA, HO naeT NPHOJNIKEHHble pe3yab-
TaTHI,

B pykoBoAcTBe NpHBefeH TaKxe rasoxpomarorpadHuecknit meron,
KOTOPHI1 N03BOAACT KPOME CYMMapHOro cojiepXXaHns onpefesith OTAeNb-
HBle THOB YreBOAOPOAOB, HAaXOAAIIMXCA B CTOuHHX Boaax. Conepxa-
Hue HedrenpoayKToB (Meroa TYpOHAHMXpOMaTorpadHueckHit) B CTOYHOM
Boge — 5—15 mr/a, B oummenuoit — 0,5—1 mr/a. DdeKkTHBHOCTD
ounctkH 80—90%.

®enonsl. Jleryune ¢eHos ABAAIOTCA OAHHM H3 HexKesaTeJbHBIX
KOMMOHEHTOB CTOYHHLIX BOA, TaK KaK B KOHUEHTPAIHUAX MOPANKA HECKOJb-
KHX MHKporpaMmoB Ha | &1 aBAsioTCSl npHuMHOK XJopdeHONLHOro 3anaxa
H TNpHBKyca, MONB/SAIOWMXCA MPH XJOPHPOBAaHHH MNOBEPXHOCTHHX BOA
B npolecce BOAOMOArOTOBKH. B ropoAckoift cTouHoil Boje coaep:kaiHe
¢eHoN0B KoMeGneTca B WHPOKHX npenenaX. CreneHb nX GHOXHMHUECKOTo
pacmaga Ha CTaHUHAX B 3aBHCHMOCTH OT MCXOLHOfI KOHUEHTpaLMH RO-
cturaer 95%, Ho Masdedbkaa Beanumna TIJK (0,001 mr/n) aas soaoe-
MOB 3aCTaBJjfieT CTPOr0 KOHTPONHPOBATh HX colepXKaHHe B NMPOMHILJIEH-
HHX CTOKaX, cOpacbiBaeMbix B TOPOACKYIO KallaJH¥3alHIo.

CJITA B nonagaioT B ropoackyi0 KaHaJH3allHiO ¢ GHLITOBHIMH CTOY-
HbHIMH BOjlaMM W CTOKaMH MpauyeyHbX, TeKCTHABHHX ¢abpHk u Apyrux
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NPOH3BOACTB, TIAe NPHMEHAIOTCA  CHHTeTHYeCKHe MOIOLHe CPefCTBa
(CMC). Muorne cTpaHbl 3aKOHOAATeJbHBIM NMYTeM YCTaHOBHAH MNpenen
6uopasnoxenus npumensembix CIIAB He Huxe 80% c onnoBpemenHOH
npoBepKofi Ha ToKcHuHocTb. [lpolteccsl 6HONOrHYECKOH OYHCTKM AOMYyC-
Kato1 ¢6poc B Kanaauzauno CIIAB s xonuentpauun 20—25 mr/a, onnako
sectkue TIJK Ha 3t BewectBa (0,5 Mr/an Aas BOLOEMOB CaHHTapHO-
6biToBOr0 Bodonoab3oBaus u 0,1—0,2 mr/a — pas pu6oxossaficTBeH-
HHIX) 3aCTaBJAIOT CHHXKAThb 3TH KOHLEHTPAUHH B YCJIOBHAX HE3HAUMTEJb-
HOro pas6ap/ieHHA OUHLIEHHLIX CTOYHLIX BOA B BOAHOM o6bekTe (npHa. 5).
Tlomumo CIIAB, moloiine cpeacrBa, nMonagas B KaHaNH3aUHIO, YBeJH-
4HBAIOT B CTOYHON BOAe cofep;aHHe ¢ochaToB, YTO NPHBOAHT K IBTPO-
$HUpOBAHHIO BOLOEMOB NPH COycKe B HMX OUHILEHHHX cTouHbix BoA. Ilo
crenenn ynanedua CITAB Ha O4HCTHOM CTaHUHH MOXHO CYAHTB O TOM,
kakue CITIAB nonamaloT B KaHaausauuio, Tak HasbiBaeMble <«MsrKHe»
CIIAB yaansiotea B mpolecce oyucTKH Ha 80—85%, «mpomexyrou-
HHe» — Ha 656—70%, «xecTkHe» Ha 50—60%. Crenenb ynanenus CITAB
(no xnopHoMy cyabdoHony) Ha MOCKOBCKHX OYHCTHHIX CTaHUMSIX aspa-
nuu coctaBaser 60—80%, npu colepXaHHM HX B MOCTYNAIOUIHX CTOYHBIX
Bofax — or 3 1o 9 mr/a,

TaXenbe MeTanas — coelHHEHHE XPOMa, MeAW, UHHKA, HH-
Keas, KagMua, ko6anbTa, CBHHLA M JPYTHX — NONaAaloT B KaHAJIH3AIHIO
€O CTOKaMH MPeANpHATHA MeTajnoo6pabaThiBalollefi, KOXKeBeHHOM, Tek-
CTHJbHON, XHMHYECKOM H APYrHX oTpac/efl NPOMBILIIEHHOCTH, Bce oHH
B Ma/jbiX KOHLUEHTPALHAX TOKCHYHH AJAf pbi6 M BOAHLIX OPraHH3MOB,
NMO3TOMY KOHUEHTpaUHA HX CTPOro HOpMHpyeTCA (npuia. 3, 5) Kak B Ha-
weft cTpane, Tak H 3a pyGemom. OcoGeHHO TOKCHUHLI COCAUWHEHHA Kafl-
MHSf, MELH, MBILIbAKA, CBHHUA, PTYTH. CTenmeHb ynajieHHs MeTa/lN0B Ha
OYHCTHHIX CTaHUHMAX 3aBHCHT OT APHPOAH METajla M ero HavajabHoil
KOHUEHTPAlUHH, H Ha MOCKOBCKHX OYHCTHHIX CTaHUMAX Kojaebaercs (%):
xpoma 80—85, xenesa 80—90, Hukens 30—50, menu 80—85, cBHHLA
75—85, Kobaabra 50—60, Mbimbaka 50—70.

PacTBOpeHHHNA KHCAOPOA — OAHH H3 HOPMHPYEMLIX MOKa-
3arenefl KauecTBa OUHLIEHHON BOAM, COAEPHAHHE €ro 3aBHCHT OT cremne-
HH OYHCTKH BoAW. B crouHofi Bose, comepialileil opranHueckHe 3arps3-
HEHHA, PACTBOPEHHHi KHCJIOPOA YCHACHHO mOTpebasAeTcs, MOITOMY AMR
Hee XxapakrepHo GoJee HH3KOe COAEpXKaHHE PacTBOPEHHOro KHCAOpOAa
MO CPaBHEHHIO ¢ YHCTON BOAOIL.

CozepxkaHue pacTBOPEHHOr0 KHCJAOPOA2 B OuYMLIEHHOA Boje KoJel-
JIeTCA B 3aBHCHMOCTH OT CTENeHH OUYHCTKH H BPeMeHH roga or 2 .o
6 wmr/s, a gasa Boad, npoureauiedi COOpYMEHUS AOOYMCTKH, BKJKQYafl
GHICTPOTOK-a9paTop — Boite 6 Mr/u.

PopMb asoTa. O6GWuA a30T onpefesioT jasa NOJYYeHHs npes-
craBJeHHs o Ganance asoTHCTHIX BewtecTs. Hanuyne ammoHHitHOro asora
YKasbiBaeT Ha 3arpA3HeHHOCTb CTOYHOH Boibl ¢exaJbHBIMH BOAAMH.
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O6HapyKeHHe OKHCAeHNBIX (JOPM a3oTa M conocraBjeHHe oblero Koau-
4yecTBa a30Ta B OYHIKEHHBHIX BOAAX C €ro KOJHYeCTBOM B CTOYHO! BOAC
yKkassiBaer Ha rayOHHY OKHCAHTeNnHOro npomecca, O6HYHO mpH Harpya-
KaX Ha aKTHUBHBIiI ui nopsiagka 400—500 mr/n uuTpudHKauus He HAET
naxe B JeTHuwin nepuoa. Ilpu warpyskax wa ua okomo 200—250 mr/r
HUTPaTH NOABJAAOTCA, ocoGeHHO JeToM. [lpn Harpyskax 100—150 mv
BIKs Ha 1 r nna 60abwas yacTe azora nepexoaut B Hutparth. Kpowme
Harpyskn Ha ua Gosblloe 3HayeHHe AJA Pa3BUTHA mpouecca HHTPHOH-
KAalHH HMCET MepHOA a’pauuy BOALI B a3DOTCHKC H BpeMs percHepallHu
aKTHBHOTO HJa.

® ocd artu. Onpenenenne pochatoB — BaxHbIA NoKasaresp, Xapak-
TEPH3YIOUHHA NpHUCYTCTBHE OJHOTO W3 GHOTCHHBIX 3JIEMEHTOB, HeoGXOMH-
MHIX AJsi mpoutecca Guosorhueckoit ounctku. Yewm soitle BITK ctounoit
Boabl, TeM Gosiblie TpeOyercas OHoreHubix 3nemcHToB. [as  ycment-
HOrO NpoTeKaHHss OHOXHMHYCCKHX NPOLECCOB COCTAB CTOYHBIX BOA AOM-
KeH ygosaerBopsth nponopunn XIMK:N:P=100:5:1, npu 3tomM oTHO-
weHne BITK : XTTIK=0,6. B mnocrtynawouieit ctouHoii Boge cofepikaHue
pocdaroB nameHsiercst oT 5 go 10 Mr/a, B ouHmeHHoir — ot 1,5 ae
5 mr/a.

Cyabdath. CyispdbaTei B YCJIOBHAX adpoGHON OUHCTKH CTOUHBIX
sog cHmxaiotca Ha 25—30%. B nocrymaloweit Boge conepXaHHe CyJab-
¢datos Konebaercs ot 80 mo 160 mr/a, B ounweHHoi ot 60 mo 120 mr/a.

Xaopuas. Onpeneneine XJOPHAOB CAYKHT KOHTPOAEM MOCTOSH-
CTBa C0J1eBOro ()oHa CTOYHOM BOABI, M3MeHsIOUleiics BO BpPeMfl OYHCTKH
B OPraHHYECKO#l 4acTH, H JUIRA CYXJeHHSI O «COTJacOBAaHHOCTH» aHaJIU3H-
pyemux npo6. Coaepxxanne xJjopunos koaebsaercs or 180 mo 300 mr/a.

BaxTepuonornuecknit akiaaus KosnuectBo 6Gakrephii mo
«o0memy cuery» u Coli B cTOuHOIl BOoe HAXOAHTCA B MPsAMON 3aBHCH-
MOCTH OT TeMmepaTypbl BOAH M cTeneilH ee 3arpsa3HeHHs. KounuecTBo
6aKTepHil B CTOYHON Boje, Mociynalouiell Ha cTaHUHIO, KoJjebJieTes oOT
500 toic. 10 4 man. B 1 ma no obiemy cuety u or 100 thic. no 400 Thic.
B. Coli. B mpouecce GHOJIOTHYUECKOH OYHCTKM KOJHYECTBO GaKTepHi
cHiKaercs Ha 90—95%, npuyeM B MepBHUHBIX OTCTONHHKAX NPHMEPHO
Ha 50%. XnopupoBanue nosbiiiaer 3(eKTHBUOCTL CHHMKeHUSI GakTepHii
Ha cTaHuug ao 99,9%.

[MomMumo caHuTapHoil XapaKTePHCTHKH GaKTepHOJIOTHYeCKHH aHaJH3
AaeT MHOTAA leHHble CBeJEeHHA O HAJHYHH B CTOUHBIX BOJAAX TOKCHuC-
CKHX TpHMeceil, MOTYLUHX MOAABAATb GHOXMMHYECKHil 1IPOLECC OUYHCTKH,

FeAbMHHTOMNOrHUYEeCKH atiaAH3 CTOYHOH BOAbBI H Ocax-
KOB MaeT MNpeacTaB/jeHiHe O KOJAHYECTBEHHOM H KauecTBEHHOM COAepiKa-
HHH AKI TeJbMHMHTOB B MOCTYyNalollefi cTOuHOM BOJE, O cTeneHu 3apep-
aHHH MX Ha OTAe/blILX CTynelfiX OYHCTKH H O MONANAHHH B BOLOEM.
M3 wmuoroudcheniiblX BHAOB FeAbMHUHTOB NaHGoJee 4acTo BCTpeyaloTes
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afua ackapun (no 90%), pexke — safia BAacOTAaBA, WHPOKOTO JeHTEla,
OCTPHLL

SpdeKTHBHOCTD AeTebMHHTH3AMNA HAa COOPYIKEHHAX MEXaHHUCCKOH
ounctkn 40—50%, Guonoruueckoit 85—100%. HdoouucTka Ha aHTpaiH-
TOBO-necyaHbx GHAbTPaX maer ycrotuusuifi 100%-uuift addexr. Ananns
ocafKa [MO3BOJAET CYAHUTb O MOBEAEHHH TEeNLMHHTOB TPH Me30(HABHOM
H TepMO(HILHOM COPaKHBAHHH B MeTaHTeHKax. B Me30(HIbHBIX ycno-
BHAX c6paxXuBaHHA ocagKka okojo 30% sHil ocTaloTcs KU3HECMOCOGHH-
mi. Ha nioBbix MAOILafKax B ocajke nmocie MesoduibHOro cGpaxupa-
HHA KH3HECTOCOGHOCTb AHLL FeJbMHHTOB COXPaHSAeTCs B TeueHne 4—5 ager
(10 4%). Ocanok nociie TepMODHABHOrO cOpaXKHBaHHA H3HECMOCOGHBIX
UL TeNbMHHTOB MPAKTHUECKH He comepXHT. Ilocnennee ocoGeHHo Bax-
HO B CBSI3H C Ce/bCKOXO3fAAICTBEHHBIM HCNOJIb30BAHHEM OCAJKOB CTOUHBIX
BO1.

F'napo6HONOTHUYECKH aHaAH3 AaKTHBHOrO H/Ja HMeer
6oablioe 3HAauCHHE I ONMEPATHBHOTO KOHTPOJAA COCTOSIHHA MPOLECEa
GHoaornyeckoit ounctkH. Ilpocreiilive MHAHKaTOpHBIE OPraHH3MH XOPO-
WO pearHpyior Ha H3MeHeHHS YCJIOBH{1 CYLIECTBOBAHHSA: HAFPY3Ky Ha HJ,
oGecneyeHHOCTb KHCJOPOAOM, HajHuHe TOKCHUHOCTH, CTeNeHb pereHepa-
UMK aKTHBHOTO HJa M T. M. O6liee KOAHYECTBO NMPOCTEHUIHX W Pa3HO-
oGpa3He BHAOB MEHSIOTCA, KpOMe TOr0, Mo ce3oHaM roga. B 3uMHHI
nepuoa (temnepatypa Boan 12—13° C) nabmonaercs HanGobIIee KOMH-
YeCTBO MPOCTEAIINX NPH CPAaBHHTEJbHO HeGOJBIIOM HX PasHOOGPa3HH
(9—11 Bugo). Jletom (Temmepatypa Boab 23—25°C) Habmiogaercs
HauGoJblilee pa3HooGpashe BHAOB (cBHe 15) npu HeGoabuioM o6liem
KOJIHYeCTBE MPOCTeiLIHX.

[MoTpe6HOCTD AaKTHBHOIO HJNa B KHCJAOpPOJe faeT
npeAcTaBJieHHe O CTelleHH pereHepallHH aKTHBHOrO MJA, KOTOPAas 3aBH-
CHT OT BpeMeHH oOMeHa HJa B a3palHOHHbLIX coopyxkenuax. Xopoluo
pereHepHpPOBAHHHI AKTHBHBII HJ HMeeT NOTPeGHOCTb B KHCAOPOAE MO-
paaka 50 mr/afy.

Taasa 13. ONPEAEJEHHE NEACTBUTEJNbLHOINO BPEMEHH
NPEBbIBAHHA CTOYHON BOAbl B OYHCTHBIX COOPY)KEHHAX

TIpn nMpoekTHPOBAHHH H IKCMJAYaTalUHH COOPYMKEHHH OYHCTKH CTOY-
HBIX BON OCHOBHHIM TEXHOJIOTHYECKHM MapaMeTpoM HX paGoThl AsAfeTCs
pacueTHOe BpeMs HAaXOXAEHHA TMOCTymamolell BOAL B  COOPYIKEHHSX,
onpegnenneMoe no gopmydae

tp = W/q,

rae {p — spemMa npeGuBanus BOALl B COOPYKeHHu, u; W — pacueTHnifi oGheM
COODYXKeHIs, M3, ¢ — NPHTOK CTOYHBIX BOA, M3/4,
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IMpuBenennuiit pacuer caenan aaa MoaeaH annaparta

HACANBHOTO

BuitecHenus (puc. 31). B 3ToM cayuae npn nopuiHeBOM pex<HMe ABHXKe-
HHA 3/ieMeHTapHblfi 06beM JKHAKOCTH miowaabio S u aanton Al momxeu
MOKHHYTb COOpYXKE€HHe B MOMEHT BpeMeHH, paBHulfi {p=IS/q. Hpeanbnas
KapTHHa ABHXKEHHSI JKHUAKOCTH B PEaNbHHIX COOPYXKEHHAX MOXET HMeTh

3HAuHTeNbHbIC OTKJOHEHHs, Bbl3BaHHbIE CprﬂHblM TEYEHHUEM,
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Puc. 31. Cxema annapara nacajibHOro BoTeC-
Henna
g — NPHTOK CTOYHBIX BOA; S — nJaollaAb KH-
Boro ceuennsi; W — o6bem coopyxeHun;, L —
ofmasa ANHHA COOpYy:KeHus; [ — ANHHA NYTH
3JleMeHTapHOro o6beMa HAKOCTH; Al — nau-
Ha 3NEMEHTapHOIl YacTH MXXHAKOCTH
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Puc. 32. XapaktepHble KpuBble OTKAHKA Ha
BXOAHOE BO3MYyIuEHHE
1 — HpeanbHOE BHITECHEHHE; 2 — NPOMEXY-
TOYHBIA peXXHM; 3 — HAeaNbHOe CMeEeUleHHE;
{s — HavaabHoe BpPeMs NMOMABJEHHA HHAHKATO-
pa; ¢ — nefcTBHTEeNbHOE CpPeAHECTAaTHCTHYE-
cKoe BpeMsA nPeGbiBaHHA KHAKOCTH; Im — Bpe-
MS MOABJACHHA MAKCHMYMAa KOHLEHTPalLHH HH-
AUKaTopa; !p — pacueTHoe BpeMsi upeGhiBa-
HHA MHOKOCTH, Ix — BpeMs NOAHOro HCYe3-
HOBeHHS HHAHKATOpA

ILHPKYAifi-
UHei H  nepeMeLIHBaHHEM
HKHAKOCTH B COOPYIKEHHH HJH
HaJIHYHEM 3aCTOHHBLIX 30H H
ApYrHMH mnpuyHHaMH. Hro6h
onpelaennTb AefcTBHTENbHBIE
YCNOBHA TeYeHHS IKHAKOCTH,
Heo6XxoaHMO pacrnojarath
HaHHLIMH O Npe6GbLIBAHHH OT-
IeNbHbIX 3JIEMEHTOB TOTOKA
JKHAKOCTH B paccMaTpHBae-
MOM coopyxeHun. las atoro
OGLIYHO HCNOJAbL3YIOT  JKCnme-
PHMEHTA/IbHLI MEeTOA HCCAC-
IlOBaHHA, OCHOBAHHBIA Ha H3-
MEHEHHH COCTaBa BXOAHOTO
NOTOKA 2KHAKOCTH H H3Y4YEeHHH
npH 3TOM M3MeHeHHA Ha BbHI-
xoae u3 coopykenufi, O6Ly-
HO C 3TOM LeJabi0 BO BXOAHOM
NOTOK BBOAAT HHEPTHOE Be-
WecTBO (HHAMKATOP) H H3Y-
YalOT H3MEHeHHe ero KOHLUeH-
TPallkH B BLIXOAHOM TNOTO-
Ke — OTKJHK Ha BXOAHOe BO3-
mywenne (pue. 32). Hau6o-
Jlee pacnpocTpaHeH HMNYJbC-
HbIfE cmoco6 BBOAA MHAHKA-
TOpa, NPH KOTOpPOM BeCb HH-
AHKATOP BBOAHTCS B OCHOBHOM
NOTOK 3a KOPOTKoe Bpems
(MrHoBeHHo). B Kauectse
HHAHKATOPA HCMOJBLSYIOT Be-

jecTpa, HMewoUHe Maablit 06beM MO CPaBHEHHIO ¢ o0beMOM Hceaelye-
MOr0 COOpY¥KeHHS; HHepTHLle MO OTHOLIEHHIO K CTOYHON BoJe; He COpOH-
py!olLHecss B3BelUEHHbLIMH BelLUeCTBAMH, KOTOPble HaXOAATCA B MNOTOKe.
Onpenenuth HEHCTBATe/IbHOE BpeMs npeGbIBAaHHA CTOYHOM BOAMLI B CO-

OPYXKEHHH MOKHO ABYMA METOAAMH,
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Meron 1. HanGonee moano mepeuncnenHuiM Boime TpeGoBaHHAM
YAOBJICTBOPAET MeTOJ PAAHOAKTHBHLIX H30TONOB, OT/HYalOLIH{CA 3KO-
HOMHYHOCTbIO, TIPOCTOTON H3MEpeHHII H BHICOKOH UYBCTBHTEJbHOCTDIO.
Ecan noMeTHTb HMNYJbCHBIM CHOCOGOM BXOAHOH MOTOK JKHMAKOCTH, TO Ha
BBIXO/le H3 COOpYIKeHuUs NPH HACAJbHOM BLITECHEHHH B MOMEHT BpeMeHH
{p monKeH NMPOATH BeCcb MeueHHl 06beM JKHAKOCTH (cM. puc. 32, KpH-
saa I). B atom cnyyae pacuerHoe Bpemsi npeGuiBaHusa fp 1O BeaH4YKHe
cOBMafaeT ¢ AefiCTBHTE/bHHIM BPEMEHEM HAaXOM(AEHHsl KHIKOCTH B COO-
PYeHHH.

Tlpn HaoeanbHOM nepeMellMBAHHH JXHAKOCTH Mpeanonaractcs, 4To
BCAi HHAMKAaTOPHAs MeTKa MTHOBEHHO paclpefiejHTCs BO BceM oObeMe
peakTopa H B AaJjbHeiilieM HHAHKAaTOp GyAeT BLIMBIBATBCS H3 peaKTopa
(U3MeHeHHe KOHLEHTPALWH HHIMKATOpa Ha BbIXOJe MOKA3aHO KpuBoil 3
Ha puc. 32). TIpoMeXyTOUHBIT peXKHM [ABHXKEHHS IKHAKOCTH MEeXAY
HAeaJIbHBIM BBHITECHEHHEM M HAeaJbHBIM CMelleHHeM OGyAeT XapaKTepH3o-
BaThCAl KPHBOM OTK/AHKa 2 (cM. pHe. 32), coortBertctBylouleit auddysHoH-
HOH MOMe/NH MOTOKAa MJH aNNMPOKCHMHPYIOLlell ee MOJAE/H KacKala peak-
TOPOB HAEaJbHOro nepemelinpaHus. HeficTBuresbHOe Bpemsi npeGbIBaHHs
JKHAKOCTH B COOpyHeHHH (cM. pHc. 32) onpenensieTcs B 3TOM cJayuyae
KaK BpeMs, COOTBETCTBYIOLlee LEHTPY THAKECTH NJOMWIaAH, KOTOpas orpa-
HHYeHa KPHBOMN M 0OCblo abCLHCC H HAXOLHTCA MO BLIPAMEHHIO

- - -] (- ]
t= | tcdt/ a[ cdt.
0

[Mpu pasbuBanuM yyacTKa KPHBOM Ha paBHBle HHTepBaJbl BpeMeHH
Af BHpaXeHHe NPHHHMaeTCst B BHIE:

_ n n
=23 tC/ X Cy.
i=1 i=1

3nauenne { cOOTBETCTBYET LENCTBHTEIbHOMY CPEAHECTAaTHCTHUECKOMY
BpeMeHH TpeGLIBaHHS XKHIAKOCTH B COOPYXKEHHH H OTJIMYaeTcs ot fp (4aA
KpuBblX 2, 3). 3uan ¥ u fp, OTHOCHTE/bHOE HCMOAb3OBaHHE 06beMa coO-
PYXeHHS Onpeie/sloT H3 COOTHOLUEHHA

Ilo KpHBLIM OTKJHKA TaKXXe MOXHO MOJAYYHTb MHPOPMauHIO O MakK-
CHMaJIbHOl CKOPOCTH ABHXKEHHsl YacTHU MOTOKA, XapaKTepH3yeMoil Bpe-
MeHeM HAuyaJbHOrO TOMABJEHHS HHAMKATOPA Ha BHIXOAE H3 COOPYKEHHA
tw, 0 HaMBepoATHeiillell CKOPOCTH MOTOKA MO fy M MHHHMaJbHOH CKOpO-
CTH NMOTOKa no BpeMeHH fx. M3 cooTHowenns fm/lp Moxer 6biTb noJy-
YyeHa BeJHYHHA MHHHMAJbHO BO3MOXKHOFO OTHOCHTEJNBHOrO HCI0JAb30Ba-
HHs o0beMa COOpyXeHHs.

Ins GOAbIWIHHCTBA TEXHOJIOTHYECKHX COODYMKEHHIl OUMCTKH CTOYHBIX
BOJ XKejaTedeH OAHH M3 NMpefeibHHIX PeXXHMOB: HAEaNbHOrO BbiTECHEHHS
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HJIM HAEaNbHOrO nMepemewnBanuA. OnpepeneHne yc/OBHIA MepeMelInBa-
HHSl B NMPOTOYHOM COOPYXKEHHH MO3BOJAET OUeHHTb 3PPEKTHBHOCTL Aeh-
CTBHS MEPEMELUNBAIOUIHX H pacnpeelsloOUX YCTPOHCTB K HaysHo o6oc-
HOBAHHO NPCACKAILBATL TEXHOJAONYECKHE l1apaMeTpnl OYMCTKH CTOYHBLIX
Bo/i. B 3TOM cayyae ouenka paGoThl COOPYIKCHHiI MOKET NPOH3BOAHTHCSA
no ko3pGHUHCHTY NPOAOJbIIOrO NepeMelinBanus Dp HAM NO KpHTEPHIO
INekne ans npononabiioro nepemewnsanua Pe=uL{Dy, no yncny ngeanb-
UbIX CMECHTe/IeH B KacKale, HOEUTHYHOM PeajJbHOMY COOpYXKellHlo (9KBH-
B&JIEHTIIOE YHCJIO slYCEK HIeaNbHOro repeMelIUBaHHA), AHGO NO CTeNneHH
BHYTpEHHEro nepeMellnBaHHA . 3HAUCHHA 3THX BeJHUHH AJS NpeAesb-
HBEIX PeXXHUMOB NPHBEAEHH HHXe.

Pexum Dy Pe m %
HneanvHoe BLiTecHenHe 0 = < 0
HaeanabHoe cMelmeHne ® 0 1 1

B npakTHKe HIIKCHEPILIX pacueToB NPHHATO CYMTATb PEXKHM NBH-
EeHUsl HAeasbHOro BhITeCHeHMsl mMpH 3HaveHuax mZ>==10 syeek. YkasaH-
Hble XapaKTePHCTHKH HAXOAAT MO KCMepHMEHTajbHHM KDHBbIM OTKJAHKA
CHCTeMbl Ha uMNyJLcHoe BoaMyuienne (C-kpuBuiM). [leficTBHTeNbHOE Bpe-
MAl NpeGLIBaHHS ONpeaensaloT AAs PAfa KUCKpeTHbIX Touek C-KpHBOf

n n
F= B UCIZCi =8 (wlg) =0ty
= =

rae §—cpenuee Ge3paamepioe BpemA.

Ias onpenenenus Benuunnsl Pe, Dy u uncna S5KBHBaJCHTHLIX syueek
HAeaNbHOTO TepeMeinBalust m Heo6XoauMo no C-KPHUBOA  BBIMHCJMTD
aucnepcnio 62 (cpeaHeKkBaapaTHuecKoe OTKJOHEHHe OT cpeqHero 3Haue-
HHA BeJHuHHB f), KOTOpas onpeaefsercs CAefyIOLHM BbipaXeHueMm:

n n
otlty = o* (wlg) = 3} LT, €1 — 12,
i= i=

3Haueline eaHunHbl Pe 1 m naxoasT U3 COOTHOIIEHHS

ot = I/m = 2 [Pe — 1 + e—Pe]/pe,
Jna ne6onblinx OTKNOHEHHIT OT MOTOKA MACAAbHOTO BHLITECHEHHS

01, o2~ 2/Pe.

Kosgpduunent npomonbhoro nepemcwihBanis Dr  onpepensior n3
BHIpAKCHNA jan KpuTepha [lexne

Pe = ullD,
rac 4 — anueimasn CKOPOCTb NOTOKaA,; L~ AJIHHA COOPYIXKEHHSA.

B panc cayvacs 1e06XOAHMO OUEHHThL cTeneHb OTKJAOHeHHs pealib-
1I0r0 COOPYIKCIHs OT HieadbHoro. B atoM ciyuae Henoabsyior C-Kpusyio
OTKJHKa A5 ONPEJIC/ICHHSL CTeNeHH BHYTPEHHEro mnepeMelIUBaHuA ¥,
OMPefCASICMYIO KAK OTHOLICHHE KOJHYeCTBA WHAMKATOPA, Bhllllepluee 3a
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pacyeTHoe BpeMs mnpeGbiBa- 80

HHA Ip, KO BCeEMY KOAHUYECTBY 70
BBeAeHHOTO MHANKaTopa. [lpH § 50 I _ _
OTCYTCTBHH  NepeMelluBaHusn S 50— JatThiATat
B COODYXKEHHH HAeaTpHOro % . /
BhiTeCHeHHst X~0, mnpu noJ- S /
1IOM MepeMeluHBaHHH =1, 5 90 \

Bce Kommuectso meemen- § 20
HOr0 MHIHKaTOpa ompefeasi- X 4 / _ \

% S t Nittte

10T H3 C-KpHBO#t Kak t\; Cdt, 72 3 ¢ 5 657 8

a yuacTByiolllee B nepeMels- Gpemy , v
8aHHH KOJ/IHYECTBO HHAHKATO- Puc. 33. KonkpeTHas KpHBAas OTKAKKA
fp — pacueTHOe BpeMs NpeGLIBAHHA JKHAKO-

o0
pa ectb j‘Cdt —S, 38eCb  cru; f— peficTBHTenbHOE cpejHecTaTHUeCKOEC
0

speMfl npeGbIBaHHA XKHIKOCTH; Af — 3/1eMekH-

S — naomwaap orpaHHYeHHst ~ TapHoe BpeMsd, COOTBETCTBYiOULee IlOrpellio-
CTAM MPH M3MEPEHHH CKOPOCTH HOTOKAa H

C-KpHBO# H JHHHSAMH, tp-_'-AT, AJHIDBL COOPYHKeNHs

KOTOpas COOTBeTCTBYeT JoJjie

HHAHKATOpa, Mpollejllier0 B [IOPUIHEBOM peXHME uyepe3 COOPYIKEHHe.
3HaueHHe Al COOTBETCTBYeT ROrpelllHOCTAM MNpPH H3MEPeHHH CKOPOCTH
NOTOKA H MAJIHHBI COOPYIKEHHs:

At = LAV/V3 4 1ALIV.
B COOTBETCTBHH C OonpeAeICHHEM NosayuaeM

y = (g Cdt —S)/ .f Cdt.

NMpnmep. Hecneayerca aspoteHKk AAHHON 150 M CO CKOPOCTHIO ABHIKEHHA MO-
Toka 65 M/4. [TorpemHocTs H3MepeHHRA AL= 0,5 M, AV=6 Mfd4. TIpH nMOyJbCHOM
BBO/\e HHAKKaTOPHOrO BellecTBa BO BXOAHOM ROTOK 3anmHcaHa BbixoaHaa C-KpHBas

oTkanxa (puc. 33). Onpene.tm‘rb-t-. @, Pe, DL, m, x.
OnpenensieM pacuetHoe BpeMs npebuiBauun fp=wfq=L/V=150/65=2,3 4.
B kayecTBe BpeMeHHOro HHTepBana BuGHpaeM | Y ¥ HAXOAHUM OPAHHATHI AAA 3HA-

yenuf =1, 2, .., 8 u. DBbluKcAseM gHaueuus O, f, O M pe3ynbTaThl CBOAHM
B Ta6aHuy.

KoHuenrpauus

BpeMs ot BBOMA HHAHKaTopa C, t.C. i8.C

HMAOYAbCa, 4 (anEHa opamMHa- i 1 §
TH), MM

0 0 0 0

1 54 54 54

2 71 142 284

3 33 29 297

4 13 52 208

5 6 30 150

6 3 18 108
7 1,5 10,5 73,5

8 0 0 0
CymMmMma 181,5 4056,5 1174,5
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Haxoaum:
-— htd LJ
t=121tici(21ci = 405,5/181,5 = 2,2 u.
= =

o= 0="1{=22/23=0,95.

KosddruneHT OTHOCHTENLHOr0 HCHONbL3OBAHHA 06beMa UHCAEHHO PaBeH cPelHeMY
Ge3pa3MepHOMY BpPeMeHH NpeGbiBaHuf

L \2 @, @ (< [
G = (1_,) = 2 CyYAC; — [ t; ¢l Gyt =
i =1 =1 =1

= 1174,5/181,5 — (405,5/181,5)%/150/652 =
= (6,4 — 4,8)/5,3 = 1,6/5,3 = 0,301.

3uan ¢'=0,301, maxofum snavennn Pe=5,5. TorAa Dj=ul /Pe=65-150/
5,5=177 m?/u.

KoaityecTso 9KBHBANEHTIIBIX AYeeK HACANLHOrO MEpeMElIHBAHUA ONpegeasiior
KaK m=]/0%=1/0,301=3,3.

OnpenensieM NOrpewHocTb H3MepeHHA V u L no 3aBHCHMOCTH

At = LAV/IV2 4 1ALIV = 150 . 6/65 +
+1.0,5/65 = 0,214 -+ 0,008 = 0,22 u,
Toraa

(7] (7] o w
y = Q Cdt — S)/j(; Cdt = }.;CAt — S/ cAY =
[1]
= (181,5 — 0,22 . 2 . 70)/181,5 = (181,5— 30,8)/181,5 = 0,83.

CeoaHbie SKCNepHMeHTaNbHbIe RaHHble:

Lm Umu tpq f,u o Pe DMy m o
150 65 2,3 2,25 0,95 5,5 17,7 3,3 0,83

Meron 11 paspaGoran L. [I. )Kusorosckoidt, H. A. MaciieHHHKOBEIM
H O. C. Yyducrovoii. [lna onpenesneHus neiCTBUTENLHOTO BpeMeHH Npo-
XOXeHHS BOAB MOXHO MPHHATbD CMOCO6 MOAKPAWIHBAHHA BXOAsIledH
B OTCTOMHMK BOAM, npHYeM AefiCTBHTEJbHOe BpeMs OGyAeT paBHATbCA
CpeRHEMYy BPeMeHH MNDOXOXKIEeHHs OKpalleHHOH MKHAKOCTH B XaHHOM
ob6beme. Buil BHOpaH cnmoco6 OKpawMBaHHA NOCTYMalOMled B OTCTOMHHK
Boxpbl (ayopectentom CaoHisO0s.

Xoa onpeaenennsn [Ipu npoBeneHHH ONLITA HEOGXOAMMO Peru-
CTPHPOBATL KOJHYECTBO MocTynaiollefi B OTCTOHHHK cToyHON Boan. Pac-
xon ¢ayopeclleHa ansa orcrofiinka obbeMoM 5 Thic. M® (auaMeTpom
40 M) cocraBjseT OKONO 7 K.

Cyxoft KpacHTeJb PacTBOPSIIOT B INVIOCKOAOHHHIX KoAGax o6beMOM
2—3 . 3acunaiot B Koaby 200—250 r dayopecuenua, nobasasior 1,5 a
Boabl ¢ noGasnennem 200—250 ma KoHuenTpHpoBaHHoro pacrsopa NaOH
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AR Ny4LIero pacTBOPEHHsi Kpachtess. 3aTem cofepKaHue KoaGw nopo-
rpeBaioT Ha JeKTPHYECKON ILIHTKe, NePHOAHYECKH BCTPsiXHBas A0 Noa-
Horo pactBopeHHs (ayopecuenna. [TosyueHHBIt KOHUEHTPHPOBAHHbI
pacTBOp NEPEHOCAT B MeTajJHYecKHl 6ak BMecTHMOCTbiO 150—200 4,
YCTaHOBJIEHHbI Hal TOABOAAILMM KaHaioM OTCTOfiHMKa. B 6ak noan-
BAIOT CTOYHYIO BOAY H3 noAsofsiiero KaHasa ao 110—120 n u Tmares-
HO nepeMelIHBAIOT coAepxKHmoe. PactBop dayopecuensa n3 6aka BHJH-
BalOT B NOABOAAUIMI KaHa/ HENOCPeACTBEHHO mepej BXOAOM B OTCTOM-
HUK. OnopoxHsaTL BaK B KaHaJ cjeiyeT A0 KOHUA H OyeHb GHCTPO, 3a
3—5c.

C MoMeHTa MOCTYMJEHHS KpacHTeNs HauyHHaeTcs oTGOp nMpo6 BOAHI,
noctynatoileil H BeIXOAALEl M3 OTCTOMHHKA, B KOTOPOH OMpPeAeNAloT KOH-
peHTpauuio ¢ayopecienta. IIpo6ui BogH Haxo OTOHPaThL 4Yepes TOYHblE
TMPOMEKYTKH BpPeMeHH (MO CeKYRZOMepY) ¢ HHTepBaJoM He Gonee 4 MHn,
a B Hayaje ofitita yepe3 1—2 MuH B TeueHue 2,5—3 u, B 3aBHCHMOCTH
OT Pacxofla CTOYHOM BOABI NPH NPOBEAEHHH OMbITA.

ChHsatne Kaaub6poBoyHo#i kpuBoii [opuuu nocrynaiomei
HAa OTCTOHHHK BOAbI COEAMHAT B 6ayke BMectuMmocTbio 30 &t u mpomy-
BAIOT BO3AYXOM BO H30eXXaHHe BbiNafleHHA ocalKa. [las npHroToBJieHHs
cTaHmapTHOro pacrBopa duayopecuensa  GepyT HaBecky 50 M,
pactBopsiloT B 200—300 Ma croyHot BOAM, [OGABAAIOT HECKOABKO
Kane/ib IMeIOYH W MOAOPPeBalOT AJs JIyullero pacTBOpeHHs  dayo-
pecuenHa. IToayueHHBIi pacTBOp  NePeHOCAT B MepHyl0  Koaby
Ha 2 7 ¥ ZoBOAAT A0 MeTKH crouHoi Bopofi. M3 ocHoBHoro pacrBopa
FOTOBAT HECKOJIBKO pacTBopoB Gayopecuienna konuentpauuii 0,05; 0,1;
0,2; 03; ..; 2,5 mr/a, HcnOAL3YsA B KayecTBe PacTBOPHTENs MOCTYRalo-
myio Ha OTCTOMHHK cTounylo Bosy. JIpuroToBjeHHHe Takum 06pasom
pacTBopH ¢ayopeclieHHa moc/ie TILATEJBHOrO NepeMelIHBAHHA MEpesH-
BAIOT B LHAHHAPH JlHceHKo o6beMoM | .

ITocne otcros B Téuenne 2 u nepByio mopuuio Boaw, 100 Ma, cau-
BaIOT CHPOHOM H oTOpacuBalor. Cienylouyio nopuuio, 150 Ma, caHBaIOT
B KoaGy Dpnenmefiepa, narpesaior o 80° C ans cBepTHBaHHA GelKOBbIX
BellleCTB, 3aTeM OXNAXKAAIOT H QHALTPYIOT uepe3 GyMaXKHBIH CKJIAAYaTHIA
¢HIALTP B KOHHuecKyl0 KoaGy. HMamepsaTtb onrtHyeckyio maoTHocts Npo6
Ha GOTOINEKTPOKOJNOPHMETPe caeayeT cpa3y nocie o6paGoTKH. KoHTpo-
JeM CRYXHT CTOYHas Boja Oe3 ¢ayopecuenHa, o6paGoTaHHAs QRHCaH-
HHEM BHIle crnocoGoM. [To nonyyeHHHM NaHHBIM CTPOAT KaaHGPOBOUHYIO
KpHBYIO, Ha oOCH abcuHCC OTKJIAAbLIBAIOT KOHUEHTpauHio (ayopecieHHa,
Ha OCH OPAHHAT — ONTHYECKYIO IVIOTHOCTb pacTBopa.

Ha 4yBcTBHTENLHOCTH METOAA CKa3biBaeTC OKpacKa MOCTYNAIOMiHX
B oTcToftHHK cTOuHBIX Boj. HamMenbmas KoHueHTpauHs ¢ayopecuenHa,
H3MepsieMasn HOTOINSKTPORONOPUMETPOM NPH OTCYTCTBHH OKPACKH CTOU-
Ho#t Boawl, 0,05 mr/a: Haske B caaGOooKpalleHHBX CTOYHHIX BOAAX STa
Be/IHYHHA pe3kQ Bo3pacraer A0 0,5—! mr/a.
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O6pa6oTrka npob
BpXOAAUel BOoAL npo-
H3BOAMTCA TaK Xe, KaK MpH
CHATHH KaJHOPOBOYHOIN KpH-
| 2 BOH; BMeCTO UuAHHApPOB JIH-
ceiko o6veMoM 1 1 MoXHO
HCMOAB30BaTh eMKocTb 0,5 .
e N OntHYecKyl0 NJOTHOCTL H3-
20 40 6060 100120760749  MEPAIOT cpasy nocae o6pa-

Bpems, mun GoTku.

I'padnueckoe omn-
Puc. 34. Fpaduueckoe onpelencuue spemenn PeAeNeHHe nehcTBu-
npeGLBaBKA BOAK B OTCTORHHKE TEeAbHOTO BpeMeHH

1 — pacyetHoe; 2 — pelicTBHTEAbHOE

npe6siBanudA. B pesymn-
TaTe 06paGOTKH NpPOG BHIXOAsMLleil M3 OTCTOWHHKA JKHAKOCTH TaKXe
cTposT rpadHK 1o rpadyHpOBaHHOMR KDHBOH, Ha KOTOPOM Ha ocy abc-
uHCC OTKAAAHBAOT BpeMs oTGopa mpo6, a 1o OCH OpAHHAT — COAepiKa-
Hue ¢ayopecuenna (puc. 34). Mo rpadHKy BpeMs NPOXOMAECHHA KHA-
KOCTH uepe3 OTCTOMHHK OMpeNeNfloT KaKk cpPefHee BPeMs NpPOXOXIEHHA
BCceX MoJsiekya ¢dayopeciienHa uepe3 ofbeM OTCTORHHKA.

Jns o6paboTKn monyuyeHHHX H HaHECeHHHIX Ha rpaduK pe3yabTaToB
Ha6/oaeHHAl NPUMEHAIOT rpadHyeckHii cnoco6 MOMEHTOB CHJ, BhpaXxcae-
MBIX KOHUEHTpaLUsAMH PacTBOPOB dJayopeciieBHa ¢ TOYKAMH NPHAOKEHHS,
KOTOpHle OMnpefensior BpeMeHeM oT6opa npo6 ¢ Hawana HaGmoneHwd,
NpHYEM MPOMEIKYTKH BpeMEHH, KaK yXe yKa3blBaloch, MO/KHH OHTb He
meHee 4 mMuH. Iasa ymoGerBa o6paGoTkH rpadHK caeayer HaHOCHTb Ha
MHAIAMeTpOBYI0o Gymary. Onpefiensiior cyMMy MoMeHTOB cha ZPQ kak
cyMMy muoliagefl Ha rpagHke, KOTOphle OrpaHHYEHB MOCTPOECHHOR KpH-
BOil B fallHBX TOUKax oT6opa npo6 Mo BpeMeHH, HaHECEHHHIX Ha OCH
a6cuuce. dns onpeneseHyss NJOMWANH JaHHOrO MOMeHTa yn06Ho mojb-
30BaThCA NJIAHHMETPOM. 3aTeM CyMMY MOMEHTOB Bcex cha ZPQ gpeasr
Ha CyMMy HeficTByOWHX cHa 2Q, uT0 B RaHHOM CJyuae COOTBETCTBYer
3HaueHHIO MJieya paBHoAefcTBYIowIedi:

ZPQ/ZQ = P.

Kowyernmpayu
@ryopecyeuna, M2/n

Beanunna P npencrasasier co6ofi cpeaHee BpeMs NPOXOXKAEHHA LEHTpa
TAXKECTH YacTHI BOAH C NOBHIIEHHHM colepitaHHem kpacurens. Beau-
yuHy P Hago OTNOXHTL Ha rpaduke B MpUHATOM Macuwitabe ® HaiiTh
NeiACTBHTe/IbHOE BpeMs MPOXOXIEHHA JKHAKOCTH uepe3 OTCTOAHRK
{xentcre. Bbixop (ayopecuenHa u3 OTCTOAHHKA MPH NpaBHAbHOM Ha6uio-
neHun 85—95%; ero ompenefioT yMHOMEHHeM CPelHedl KOHIUEHTPauHH
dyopeciieHHa Ha KoJHYECTBO npoluefmed wepe3 OTCTOAHHK IKHAKOCTH.

Onpenesenne neificrputeapnioro Kospdpunuenta
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06beMHOTO HCNOJNb30BAHHA OTCTONHHKA. B aelicTBHTeND-
HOCTH 00beMHHI KOIQOHLUHEHT MOJEe3HOTO HCMONb30BaHHA Gyler paBeH
OTHOILEHHIO AeACTBHTEJbHOrO BpeMeHH npeGbiBaHHA CTOYHOR BOAH K pac-
YeTHOMY, MOACYHTAHHOMY [Jsf MOJAHOro o6beMa OTCTOMHHKA.

NMpumep. Monubi# o6beM HccnenyeMOro orcTofiHHKa pasen 5500 w3, PaGo.
uHfl o6beM npuHAT 4585 M3 PacueTHoe BpeMss MNpeGuLIBAHHA MAPH  pacxole
80 ThIC. M3/cyT 4585-24/80 000~ 1,4 u.

Yrobut HaflTH TeoperHuecKHN KoddduuneHT ncnonab3oBavud o6beMa oTcTofiHu-
Ka, Hal0 YCAOBHO NOUACYHTATHL BpeMfA OTCTaHBaHWA CTOYHOR’ BOAblI ANAA MNOAHOTO
o6beMa OTCTOfHMKA fyca= Wnoau-24/80 000=5500-24/80 000=1,65 u.

OTHolleHNe pacYeTHOrO BPeMeHH K YCAOBHOMY H GYAET TEOPETHYECKHM K03(-
GHUHEHTOM HCROJL3OBAaHHA OTCTOAHHKA “'reop

oreop=_Ireop/tycan=1,4/1,65~0,84.

Heficturennusifi KospdHuIHEHT HCNoNb3oBaHNA 06beMa Olmeficts GymeT pab-
HATBCA OTHOWIeHHIO meficrs, NaAleHHOro ONBITHbIM nyTeM, k Zyca. Homycrum, 4To
{reop paBHO 1 4, oTciona Gneltcre={mehtcrn/fyca=1/1,65~0,61. CremoBatenpno, AJsi
OTCTAUBAHHA HCNOAbL3YETCH TOAbKO 61% moaHoro o6veMa orcrofikuka.

Chenyer OTMETHTD, YTO AJIS YCHEIIHOrO HAaGMIONEHHUS ¢ NMPUMEHEHHEM
¢ayopecuenna tpebyercss MHHHMAJbHAash OKpPacKa CTOYHOH BOABI,

aasa 14. TEXHOJIOFHYECKHA AHAJIH3 PABOTDHI
CTAHUHH A3PAULHH

[TpuToK ¥ XapakTepHCTHKA CTOYHHX BOoA.  Texunoso-
FHYeCKH aHanu3 paGoThl OUYMCTHON CTAaHUHWH HauHHaeTcs C oupenene-
HHA KOJHYeCTBA M KauyecTBa CTOYHHX BOA (CM. ryaBy 15 u mpui. 4).

Crounan Boja OGBIYHO MOCTYMAET HA CTaHLHIO HEPaBHOMEPHO, YTO
olleHHBaeTcA Ko3pHUMEHTAMH CYTOUHOI, YacoBOi u oflleil HepaBHOMEp-
HocTd. TlockosbKy TeXHoJIOTHYeCKHe TmoKaszaTesqH paloThl OTAEbHBIX
COOpYXeHHiT (Bpems npeGHIBaHHA, NEPHOA a3palHH H T. A.) PaCCUHTH-
BAIOTCA MO CPeAHEeCYTOYHOMY MPHTOKY, MPH aHa/H3e CJAEAYeT YYUTHIBATb
HepaBHOMEPHOCTb MOCTYI/IEHH CTOYHBIX Bol. Elue Gonbule MeHAeTCA
KOHUEHTPALNA 3arps3HeHyil CTOYHBIX BOA: JIETOM, KaK NMPaBHNO, KOHUEHT-
pauHsa Huke, yem sumoil. Huorga Ha6mopmaercsi NOBHILIEHHe KOHHEHT-
pauMHK 3arpA3HeHHfl JIeTOM, YTO CBfA3aHO C OTKJIOYEHHEM B ropofe AJd
PEMOHTA CHCTeMbl rOpsuero BogocHaGXKenus. OGBIYHO pe3KO CHHXKaeTcs
KOHUEHTPALHA 3arps3HeHHil B BOCKpecHHle H Npa3saHHYHBIE AHH, KOTAa He
pa6oTaloT NpoMBILINEHHbE TIPeRNpHATHS.

CpaBHeHHe pe3yJbTaToOB aHaJH30B B OyAHHE H NPa3sAHHUHbE AHH
DaeT MpeACTaBAeHHe O COCTaBe OBLITOBBLIX CTOYIBLIX BOA H O BJAHAHHH
a HX COCTAaB MPOMBIUIJIEHHBIX CTOKOB. AHaJH3 uacoBBIX MPOG CTOUHBIX
BOJL TIOK:I 3IBAET, YTO KOHUEHTPALHS 3arpsisHEHHH H3MeHAeTCA MO Yacam
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CYTOK ([pH cOJepKaHHH B3BeIUEHHHIX BELIECTB B KPYIJIOCYTOUHOH npoGe
200 mr/n, ux cojep)kaHHe B 4acoBWX npobax MeHsdeTca ot 50 go
350 mr/n).

OueHka pesy/ bTaTOB aHAJH30B MOCTYNAOIUHX H OYHILEHHBIX CTOY-
HbiX BOJX, COMOCTaBJcHHE NMDPHTOKA CTOYHBIX BOJ, C PacueTHOH NPOH3BO-
AHUTENBHOCTBIO CTAHUHMH, Pe3yabTaTOB aHa/JH30B C NMPOCKTHLIMH JAHHBIMH
H ONpefe/eHHHMH 32 TOT Ke MepHOA MPOUIIOro rofia Aaet BO3MOXHOCTb
OlleHHTb PaGOTy CT2HUHH B LEJIOM H €€ OTAe/NbHHX COOPYIKeHHH.

Pewertkn Texuonornyecknuit anasus paGoTH pelleTOK NO KOAH-
YeCTBY M KayecTBY OTGPOCOB B GoJblliefi CTeNeHH XapaKTepH3yeT COCTaB
MOCTYNAIOIUIHX CTOYHBIX BOJA, YeM peXXKHM paGOTH COOpPYIKEHHs, KOTOpHIft
B OCHOBHOM ONpeaensieTcsi CKOPOCTbIO MPOTOKA BOABI  uepes  perueTKy.
KosanuectBo 0T6pocoB, 3ajepXKHBaeMHIX pellleTKaMH, MOMXeT MEeHAThCA
B oyeHb Goabluux npenenax — ot 10 go 80 a ¢ 1000 m® cTounbix Bog.
KonnuecTBo oTGpOCOB, CHHMAeMbiX C PELIETOK, 3aBHCHT He TOJIbKO OT
COCTaBa CTOYHBIX BOJ, HO H OT cnoco6a NMogayn — CaMOTEKOM HJH Ha-
COCHBIMH CTaHUHSMH, Ha KOTOPbIX YCTaHOBJIEHH Ipy6Hle pellleTKH, 3alep-
JKHBalOLIHe KpynHbie oT6pockl. EcaH oTKauHBaHHe ocagKa H3 NMECKONOBOK
3aTpyAHEHO HM3-3a 3aCOPOB THAPO3/EBATOPOB, HEOGXOAHMO MPOBEPHTh
Be/IMYHHY TIPO3OPOB (paccTOsHUE MexAy NPYTbAMH) peweToK: mnpH
20 MM ¥ Gonee 3amepuBaercst 0T6pocoB MeHbuie, ueM mpr 16 mm. Cko-
POCTb CTOYHOMl BOALI B TMPO30Pax PperyJaHpyercd UMCAOM PpaboTaiowmux
pelleToOK H He AOJKHA NpeBbIUATh 1 M/C NMPH MaKCHMaJBLHOM TIPHTOKE
CTOYHHX BoA. KauecTBO OTGPOCOB XapaKTepH3YeTCSl BAAXHOCTHIO, 30/b-
HOCTHIO M COCTABOM, KOTOPbie H3MEHAITCS B 3HAYHTEJbHBIX Npegenax:
aaxuoctb or 40 no 85%, sonbHoeTh o1 2 mo 40%, comepxaHHe TeKc-
AR — 24—80%, Gymaru 12—60%, npounx 4—40%.

MeckonoBkyu PaboTy neckosoBOK OLEHHBAIOT TNO KOJAHUECTBY
H KauecTBY (CpeaHell NJIOTHOCTH, 30JIbHOCTH, COAGPIKAHHIO H (PaKILHOH-
HOMY COCTaBy MecKa), KOTOpbie H3MEHSIOTCS B IUHMPOKHX Mpefenax.

[pu ymeHblUEHHH CKOPOCTH MOTOKa MeCKOJIOBKH 3afepKHBalOT GoJb-
1o KOJIHYECTBO OPraHHYeCKHX BellleCTB, B Pe3yJbTaTe yero H3MeHserTcs
KayecTBO OCafka: yMeHbWalOTCHA maoTHocTs (mo 1,2—1,4 r/cm®), 304b-
HocTh (mo 50—70%), conepxanne mecka (mo 35—60%).

OnHako yJyuleHHe KauyecTBA 3aRepKMBaeMOro NMECKOJOBKAMH OCaA-
Ka: yBeaHyeHue naotHocTH (mo 1,5—1,8 r/em®), sonbHocTH (Ro 80—
95%), conepxanus necka (10 70—90%) — He maeT OCHOBaHHA CUHTATb
paboTy MECKO/NOBOK Y4OBJIETBOPHTEJBHOMN, TaK KaK 3TH MOKAas3aTeju H3Me-
HAIOTCA NPH NpeBHLICHHH PacyeTHON CKOPOCTH NOTOKa 3a CYeT yBejHue-
HHA TPHTOKA CTOYHBIX BOJ HJAHM OTKJIOYEHHA uacTH neckoJoBoK. [lpu
9TOM H3 NECKONIOBOK BLIHOCATCS He TOJIbKO OpraHHYeckHe BelllecTBa, HO
M 3HAaYHTEJbHadA YacTb TNEcKa, O 4eM MOXHO CYAHTb N0 YBeJHYEHHIO
30/IHOCTH OCajiKa, BBHIFPY)KAaeMOro H3 nepBHYHBIX OTCTOMHHKOB. Ecan
B OCafiKe M3 MepBHYHBIX OTCTOHHHKOB COJepIKaHHe MecKa He npebbiliaet
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6% u B OCHOBHOM BBLIHOCHTCA MECOK MeakHX ¢paxkuui (medee 0,25 mm),
TO pa6oTa NecKOJIOBOK YAOBJNGTBOPHTE/NbHAS.

Mpeaspartopu. PaGota npeaspatopoB OUECHHBAECTCA B KOMIMJEK-
ce ¢ NEePBUYHBLIMH OTCTOMHHKAMH NO CTENEHH 3a/lePXKaHHA B3BelIEHHbIX
BemectB # cuumennio BIIKs. Dddekr paboThl npeaspaTopoB 3aBHCHT
OT KOHUEHTPalUHH CTOYHON BOAH, KOJHYECTBAa IMOJABaEMOro aKTHBHOIO
HJ1a H KOHCTPYKLMH NEpBHYHOTO OTCTONHHKA. OD(dexT OT mpeaspauuy
NOBLILAGTCA € YBeJAHUEHHEM KOHLEHTpPalHH CTOUHBIX BOL.

MepBuuyHbie 0oTCTOMHHKH. PaboTra nepBHYHLIX OTCTOHHHKOB
OLICHHBAETCS! MO COAEPXKAHHI0 B3BelIEHHBIX M OCENalOIUX BellecTs
B OCBET/ICHHOM BOAe, a TaKXe BJAXKHOCTH BHIrpy:Kaemoro ocaaka. CraH-
uusa pa6oraer 3KOHOMHYHO, €C/JH B3BeIUCHHbIX BELIECTB B OCBETJEHHOH
Boge comepxurca 55—80 Mr/a, Baaxuocts ocanka 92—94%. Tlpn yse-
JIHYEHHH COJZepXaHWA B3BellleHHbix Bewects Goaee 100 mr/an  pabora
CTaHIIMA a3pPallHH CTaHOBHTCS HESKOHOMHUHOH, B 3TOM cayvae 3ddekTHB-
HOCTb PaGOTH MEepBHYHBIX OTCTOMHHKOB OUEHHB3eTCA MO KOJNHYECTBY
3ajepXaHHbIX B3BelleHHbIX BellectB H cHHKenuio BIIK, saBucawnx or
KOHUEHTpALHH B3BelUeHHbIX BellecTB B CTOYHOH BoJde H BpeMeHH mpe-
GbiBaHHA CTOUHON BOAB B MEPBHUHLIX OTCTOMHHKaAX. Ecau Bpems npebni-
BaHHA CTOUHHIX BOA 2—2,2 4, B3BelieHHBIX BellecTB 3ajepXuBaercs 55—
70%, npn CHHXeHHH BpeMeHH A0 1,6 u KoAHuecTBO 3aAepXKaHHLIX B3Be-
IIeHHbIX BellecTB cHHXKaerca A0 40—45%. Uem Bbllue KOHUEHTPAWHA
B3BellEHHbIX BellecTB, TeM GoJblie HX 3alepXKHBAeTCA B OTCTOMHHKAX,
103TOMY CPaBHHBaTb paboTy OTCTOMHHKOB MOXHO TOJbLKO TNPH OAHHA-
KOBOM COficpXKaHHH B3BelleHHBIX BelleCTB B NOCTYNAIOWHX CTOYHHX BO-
nax. Ha paGoty coopyKeHHuil, pacnoJioXKeHHBX Mocjae MepBHYHbLIX OT-
CTOHHHKOB, BJHMAET He KOJIHYeCTBO 3aJePKaHHBIX BelieCTB, a KOHIUEHT-
pauHs HX B oOcBeTJeHHOi Boae. UeMm Bblllle coaepiXaHHe OCeAalOWUHX
BeleCTB, TEM Jyullle GOJIKHH paboTaTb nepsuuHble orcrofHHKH. Ha nx
pa6oTy BaHsieT TeMnepaTtypa (/eTOM OHH paGoTaloT ayyule, yeM 3HMO),
KOJMHYECTBO aKTHBHOTO HJa (IpPH cogepxKaHuu niaa Gonaee 30 mr/a pabo-
Ta OTCTOHHHKOB YXYAWAeTcs) H KOJIHYeCTBO OCafika (ecsiH OCAAOK 3aHH-
MaeT yactb o6beMa OTCTOHHOM 30HBI, BpeMs OTCTAHBAHHMA CTOYHLIX BOA
COKpalllaeTcs, KpOMe TOTO, MPOUCXOAHT BHIMBIBAHHE OCANKa).

AspoTeHKH M BToOpHYHbBe oTcTONHHKH Pabora aspo-
TEHKOB OLEHMBaeTcsd MO KauecTBY ouHiuenuoit Boabl (BITKs=6—8 mr/a,
colepxKaliHe pacTBopeHHOTo KHcaopona 3—4 mr/n). CoaepiaHHe B OuH-
LEeHHOM Bofe HeGOJIBLIHX KojHuecTB HHTpatoB (0,5—1 Mr/sn) ykasbiBaer
Ha OKOHYaHHe MpoLecca OKHCJEHHs OPraHHYecKHX 3arps3HeHHi.

Ha Kayect80 OUHCTKH CTOYHOH BOAbI B a3POTEHKAX BJHSAIOT TPH BaXK-
Hefiline akTopa: MepHOA a’pallyH, KONUEHTPALUHS AKTHBHOrO WJa, cre-
NeHb ero pereHepalHH H pacxod Bo3/yXa. B c¢BAsM ¢ TeM uTO NPHTOK
CTOYHBIX BOJ H3MeHSeTc B GOJbWHX Tpefenax, MeHSETCA NepHOHd HX
aspauuy; yem Bbille BIIK crounbix BOA, MoCTymaloWMX B a3POTEHKH,
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TeMm Gonbllle fo/keH Obith nepuoa aspauud. Ho BITK crounwx Box Tak-
}Ke H3IMEHAETCH B LIMPOKHX Mpeaenax, NMo3TOMY N5 OUEHKH BJAHSHHS Ha
paGoTy aspoTeHKoB Bcex (aKToOpoB (KOJH4YECTBA, KAYeCTBa CTOYHbIX BOA
# o6beMa a3pOTEHKOB) B COBOKYNMHOCTH OMpeleJsloT Harpyaky Ha 1 m3
aspoTeHKka H Ha | r Ge3szonbHoro cyxoro pewiectBa uia no BIIKs. Uem
Bhillle Harpyska Ha a’pOTeHKH, 1eM GoJjblie A0MXKHA ObiThb B HHX 1034
uaa.

[ns BTOPHUHBLIX O1CTOMHHKOB CYLlecTBYeT lipeesbHas [03a HJA,
APH NpeBBILIEHHH KOTOPOil OHU paGoTaloT HEYAOBJACTBOPHTENbHO. TToaTo-
MY npH GOALIHX HArpy3kax AJs ypemuuellns cpeaHeit 403wl i1a B aspa-
LLHOHHBIX COOPYIKEHHSIX mepeXofsiT Ha paGoTy ¢ pereHepauueil aKTHBHOTO
uiaa (06GeYHO mMpeaycMaTpHBaeTcsi BO3MOXKHOCTb paboThl aspoTeHKoB 6e3
pereHepaTopoB HiH ¢ oGbeMoM percHepatopoB 25 n 50% obuiero o6beMa
aspotenkoB). B 3aBLcuMocTH OT cpelHeii O3Bl HJAA B COOPYXeHHSX
H3MeHsICTCA larpy3ka na 1 r 6Gessonblioro pellectBa Haa. A3pOTEHKH
Pa3liNyHLIX CTaHUMil a’palMH MOCKOBCKON Kanaausauun padoTalor ¢ Ma-
rpyskamu tia 1 mM® no BIIK; or 150 no 700 r/eyr; no3a uwna B JeTHHiH
nepuon ot 1,2 mo 1,5 r/a, 8 3uMuuit niepnon or 1,6 40 2 r/x, no3a Haa
B pereHepatopax 3—6 r/fa. OGbeM pereHepaTtopoB COCTaBAACT OOLIYHO
50% o6beMa aspoTeHkoB. CpemHAs 403a HJIa B COOPYKEHHAX H3MEIIAETCH
ot 2,5 no 4 r/a. Ilpu narpyske no BIIKs 200—250 mMr Ha 1 r 6e3304b-
HOTO CYXOTO BeliecTBa Hja adpOTEHKH paboTaloT ycroiunso, obecneus-
Basl BbICOKOE KayecTBO OUHIUIEHHBIX CTOYHBIX BOA, NMPH 6oJiee BHICOKHX
Harpyskax — GoJqee 400 Mr — pa6oTa a3pallMOHHBIX COOPYXKEeHHH CTaHo-
BHTCH HeCTalu/AbHOM (noBbilfaeTest WIOBLIA MHAEKC, yXYAulaercs Kaue-
CTBO OYHIUEHHBIX CTOUHbIX BOA); MpH Harpyskax 80—I150 mr nmpoucxouut
noJHasi HHTPHPHKAUHA a30Ta aMMOHHIHHBIX COJIeil O HHTPATOB.

Pacxon Bosayxa B a’poTeHKaXx HeoGXOAUMO MOAAEPHKHBATL TaKofl,
yTo6bl CcolepiKaHHe PacTBOPEHHOro KHcjopoAa B J1060i TouKe a’poTeH-
Ka Gblo He MeHee 2 Mr/a (B a’poTeHKax MOCKOBCKOH KaHa/aH3ailnu 3—
6 Mr/a, B a3poTeHKax ¢ MOAHON HuTpHdukaumeit ot 7 mo 8 mr/n). Pac-
xoa Bo3gyxa Ha 1 M® crouHoil Boaw sasucHT or BIIK mocrymaiouux
B a3pOTeHKH cTOoyHbIX BoA: uem Bbitic BITK, tem Gosbuwie pacxoa Bo3-
Ayxa.

Ha 1 kr cusaroit BIIKs pacxon Bosnyxa u3menserca ot 40 no 60 m?,
a B a’pOTeHKaX, TAc NPOHCXOANT MOJHas HHTPpuHKauusa, — ot 100
o 180 Mm% TI'mapoGuosorHueckHil alaju3 aKTHBHOTO HJia B COYCTANHH
C yKa3aHHbIMH Bhlllle [OKA3aTeNsAMH MO3BOJSET OXapaKTepH30BaThb NPO-
11eCC OYHCTKH B a’pOTeHKax 6oJiec TOYHO.

PaGoTy BTOpHYHBIX OTCTOHHHKOB OUEHUBAIOT NO BHIHOCY B3BelieH-
HBIX BeleCTB H KOHUEITPalHH BO3BpPaTHOrO aKTHBHOro Hjaa. UYrtoOut
B3BELIEHHBIX BELIECTB BLIHOCHJAOCh H3 BTOPHUHBIX OTCTONHHKOB He GoJee
12 mr/a, Bofla f0/KHA HAXOAHWTbCA B OTCTOMHHKe He MeHee 2,5 v., KOH-
UeHTpalNsi aKTHBHOTO WAa B HWJOBOIl cMeCH AoMKHA 6biTh 1,2—1,5 r/a
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NpH YCAOBHH Xopollefi MOATOTOBKH BOAHM H HJa B adpoTeHKax. Ecau ua
HaKaMAHBaeTCA BO BTOPHYHBIX OTCTOMHHKAX H YCHJEHHO mnoTpebaser
PACTBOPEHHHIA KHCJOPOM, OYHLIEHHAA BOAA BHLIXOAHT ¢ HEGO/bIINM conep-
JKAHNEM paCTBOPEHHOro KHCJOPOA2, a eCIH B a3pOTeHKax HAeT HHTPH-
¢HKalHA, TO BO BTOPHYHLIX OTCTOHHMKAX HAYHHAETCA AeHUTPHPHKanud,
KOTOpasi MPUBOAHT K 3HAYHTEJbHOMY YBeJIHYEHHIO BHIHOCA B3BEHICHHHIX
BelleCTB H3 OTCTOMHHKOB. KOHUeHTpauHa BO3BpaTHOrO HJa H3 BTOPHY-
HBIX OTCTOHHHKOB AOMXKHa 6bHITb 4—6 1/

OHUABTPH ANA ROOYHCTKH GHONOTHYECKH OUYHULEH-
HHX cTOUuHB X BoJa. Pa6ora ¢uAbTPOB OlEHHBAETCA MO CTENEHH
3afiepXKaHHA Ha PUABTPAX 3arpsi3HeHHH OUMILEHHBIX CTOYHHIX BO, MpeX-
Jie BCero B3BeLIeHHBIX BellecTB, KOTOpas 3aBHCHT OT CKOPOCTH (PHABLTPO-
BaHHA H KauecTBa NMOArOTOBJeHHOA Boasl. Eciu Boia B a3poTeHKax Moi-
FOTOBJIeHa XOpoulo, TO PHALTPH paGoraloT 3d(deKTHBHO, CHHMAs B3Bechb
AKTHBHOI'O WJ/1a, a ¢ Hefl H OCTAaTOUHLIe 3arpA3HEeHHA H3 OYHUIEHHHIX CTOY-
HBX Box. [Ipu HapyHmIeHUH OKHMCJAHTENbHON paboThl a3pOTEHKOB (PHIBTPH
He MOryT BOCHOJHHTbL HX paGoty. [Haa moayueHHss OuHIIEHHOR BOAK
BbICOKOTO KayecTBa NPH MOBLILIEHHOM COAEPKAHHN B3BELICHHBIX BelIECTB
B nocrynawoitedi Ha GUABTPEl BoAe He06XOAUMO JAHGO MOHH3HUTBL CKOPOCTh
¢GHALTPOBAHHSA, JHGO YBETHYHTL YHC/IO MPOMBIBOK.

HaoynaotHuTtean Pabora uiaoynioTHHTENEH OlEHHBACTCA NoO
BJAXKHOCTH YIUIOTHEHHOTo axkTHBHoro Haa (96,5—97,5%), kotopas
3aBHCHT OT KauecTBa HJa H BPeMeHH NpeGhiBaHHA €ro B HJIOYNJNOTHHTENe
(ue Goaee 12 4, Tak Kak 7mpH 6oablieM BpeMeHH aKTHBHBIL HJl 3arHH-
Baet). [Ipn yBenHYeHHH HIOBOTO HHAeKca cBHile 100 Mr/a pabota ynaot-
HHTeJell yXyAllaeTcsd, YTO MPHBOAHT K HapylIeHHIO paGoTHl BCex coopy-
XeHnit no o6paborke ocaaka.

MeranTtenku PaGotra MeTaHTelKOB OUeHHBAeTCA MO BLIXOAY
raza ¢ 1 Kr 6e330/ibHOTO BellleCTBA H cOPa’KHBAHHIO, KOTOpbie 3aBHCAT
OT 3arpy3kH ocajka no ¢akTHUECKO# BJAXKHOCTH H 1Mo 6€330JbHOMY CY-
xomy BetectBy Ha 1 M3. IIpu Goaec BHICOKHX 3arpyskax mpolicHT cOpa-
XKupalua cHuxaercs. Ha pa6ory MerainrteHkoB Gosblloe BAMAHHC
TaKXKe OKasbiBaeT KaueCTBO 3arpyXKaeMoro CbipbA: COOTHOIUCHHC CLIPOro
0cajKa H aKTHBHOTO HJIa, HX BJIa}XHOCTD, 30JIbHOCTb H XHMHUYCCKHIl cOCTaB
(comepxanne XKupon, GeakoB H yriesonoB). [Ipn n3McHeHnn Xxumiue-
CKOFO COCT@Ba OCaflka, OCOOEHHO NPH YMeHbLIEHHH COAepXKaHHA IKHPOB
H yBeJHUeHHH COJAep}KaHHs O6e/KOB, BHIXOX rasa cHHKaerca. Kpome
BhIXOfla ra3a, npouecc c6pa’KHBaHAA KOHTPOJNHPYETCH H OUEHHBAETCs MO
HJI0BOIT XKHAKOCTH, B KOTODOM OMpefeNsiioT KOJHYECTBO HHPHLIX KHCOT,
IeAOYHOCTb M a30T aMMouuiiHbIX coqeil. [Ipu mapywenun npouccca e-
JIOYHOCTb M 430T AMMOHHIBIX coJieil CHIXKAIOTCS, a CoRepKaHHe XKHp-
HBIX KHCJOT MOBLILUACTCH.

Ynnoruurean c6poxennoro ocaaka. Pabora ynaor-
HUTesell OLEHHBAeTCA MO BAAXKHOCTH YNJNOTHEHHOrO ocajKa H collepima-
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HHIO B3BelleHHBLIX BellleCTB B CJHBHON BoJe, KOTOpas 3aBHCHT OT KOJH-
4yecTBa H KayecTBAa MOAABaeMOro Ha YMNOTHHTeb cOpOMEHHOTo ocajKa.
ITpu ymoBseTBOpHTEAbHON paboTe YMJIOTHHTeNefi coaepM aHHe B3BellleH-
HbIX BeLleCTB B CJAMBHOM BOAEe He AOJIKHO npeBbwath 1,5 r/a, a Baax-
HOCTb TePMOGH/IbHO COPOXKEHHOM cMecH ocafika W naa — 95,5%.

[Mpu wHapyleHnH paGoTH YNJIOTHHTeJell coaepXaHHe B3BEHICHHBIX
BElIeCTB B C/AHBHON Bojae mpeBbimaeT 3 r/n, 4TO MPUBOAHMT K YBeJHue-
HHIO Harpy3KH Ha coopyKeHHs GHojornHyeckoil oyHctkd. B rtakux cay-
yasgX NPHXOAMTCA YNJOTHHTENb BHIKJOYATb, OYHLLATH OT OCAaflka H BHOBb
NycKaTb B 3KCMYaTAUHIO ¢ HAarpyskofi mo ocafKy MeHblle NPOEKTHO{I
B 2 pasa.

Bakyym-puabsrps. Pabota BakyyM-pHIBTPOB OLeHHBAETCA MO
NPON3BOAHTEJNLHOCTH H BJAXKHOCTH MOJY4YeHHOro Ki3ka. IlpousBonn-
TENBHOCTb BaKyyM-(puIbTPOB 3aBUCHT OT KauecTBa MOCTYNAIOILEro Chipha:
COOTHOIUEHHA CHPOTr0 OCajKa M aKTHBHOTO HJla B COPOXEHHOM ocajke,
BJIAXKHOCTH H 304bHOocTH. HanGoJsiee BhicOKas MPOH3BOAHTEJNBHOCTb Ba-
KyyM-OuabtpoB (35 kr/m2/u) moxer GubiTb moayyeHa nmpu nopave c6po-
JKEHHOTO B METAHTEHKAaX Chiparo ocanka. [Ipn yBesxueHHH COmepIKaHHS
aKTHBHOTO HJ1a B COPOX(eHHON CMeCH OCajKa H HJa NPOH3BOAHTEIBHOCTDL
cumxkaerca, C yBeJIHYeHHeM BJIaXKHOCTH YIUIOTHEHHOrO OCaKa NPOH3BO-
RHTENbHOCTb BaKyyM-(uabTpos nafaet. [lo nanHbiM MOCKOBCKHX CTaHUMII
a’3pauu, cpejHsas NPOH3BOAHTENbHOCTb BaKyyM-¢puabTpoB 20—22 kr/M2/y
noJyyeHa NPH BAAXKHOCTH YMJIOTHEHHOro ocaaka 95—95,5%, po3zax xaop-
Horo enesa 4,5—6% u musBectkoBoro Moaoka 13—18%. Ilpu cHuxc-
HHMH BJQXHOCTH TOAABaeMOr0 Ha BaKyyM-GHJABTPH ocagka po 94—
94,5% npounssoauTesbHOCT, noBbitiaercs Ao 30—35 kr/M%/u, npu noBbi-
IUEHHH BJIaXKHOCTH TO4aBaeMoro ocajka cBuiue 96% mnpoHsBoAHTENb-
HOCTb cHHXKaercs 10 12—15 kr/m?/u.

Tepmocymwka B 6apaGaHHbix cymuakax, Pa6ora 6a-
paGaHHBIX CYLWIHJOK OUEHHBAeTCA MO NPOH3BOAHTENBHOCTH, BJAXKHOCTH
H M0 KOJHMYECTBY CYXOro BelllecTBa BhicyuwleHHoro ocaaka. Ilpoussoan-
TENbHOCTb B OCHOBHOM 3aBHCHT OT BJIaXXHOCTH MOCTYMAIOWIEro B CYUIHJ-
KY K3Ka H pacxoia rasa. Ecin rasoBble ropeikn He NOBHIIAIOT Temne-
pPaTypy OBIMOBHX ra3oB, NMOAAaBaeMBIX B CYLIHJKY, TO C TOBLILIEHHEM
BJI2XCHOCTH K3Ka YBEJHYHBAETCA BJAXKHOCTb BLICYIIEHHOro ocajgka.

Marepunant, nonyueHHble TMpH KOHTpoXe, paGOTHHKH JabopaTopHn
H LeXoB exXeMecAYHO CBOAAT B TaGanubt (NpuA. 14), HA OCHOBAHMH HX
COCTABJAOT KBapTaJbHHf, MOJNYrOAOBOM, AeBATHMECAYHH M TOAOBOM
OTYeTHl, B KOTOPBIX aHaJHTHYeCKHe AaHHble YBA3HBAIOT C OCHOBHBIMH
IKCINIYaTALHOHHBIMH MOKAa3aTeNsiIMH (MPHTOKOM BOAH, PacxojoM BO3AY-
Xa, 9NeKTPOIHEPTHH H T. M.) H CONOCTABJSIIOT C MAAHOBLIMH 3ajJaHHAMH
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Iaasa 15. PACYET TEXHOJIOTHYECKHX NMOKA3ATEJIEH

H OCHOBHbIX NAPAMETPOB PABOTHI OYHCTHbIX
COOPY)XEHHUR

Ha craHuHax OYMCTKH CTOYHBIX BOX HEOGXOAHMO COCTaBJATL €XcC-
MECAYHO TeXHOJIOTHUeCKHe OTYeTH O paboTe OTAedbHBIX OYHCTHHIX COO-
pyxeHuit. ®opMbl OTUeTOB AaHbl B mpuaoxenud 4. Jas coctaBienns
OTYeTa HCNOJb3YIOTCA AaHHHE KYPHaJoB saGopaTopuit (KauecTBEHHbE
MOKa3aTeqH) H NaHHBIE JKYPHANOB LexoB (KOJHYeCTBEHHble MOKA3aTeJH).
B taba. 15 npuBeseHsl ¢opMyabl, M0 KOTOPHIM PACCUHTHIBAIOT OCHOBHbIE
nmapaMeTpbi paGoTHl OTAE@NbHBIX OUHCTHBIX COOpYXeHHii 3a Mecs. Ha
OCHOBAHHH MECAYHBIX TEXHOJOTHUECKHX OTUYETOB COCTaBJAIOT KBaPTajb-
Hble H rogoBuie, B oTuerax Ko/sHuecTBeHHbe MOKasaTenH (UYHCIO YacoB
paGoTHl, PeMOHTA, KOJHYeCTBO CTOYHBLIX BOA, OCajKa, HAa, BO3AyXa
H T. I.) CYMMHpPYIOT, KayeCTBeHHbIe MOKa3aTeJH (B3BelleHHble BELIECTBa,
BIIK, XITK H T. n.) NMOACYHTHIBAIOT KaK cpeAHeapHPMeTHYCCKHe TaHHBE
3a 12 Mec. [Ipn 3HauHTeNbHHIX H3MEHEHHAX DPAacCXOAOB CTOYHHX BOX HJH
ocafKa KayecTBeHHHE NMOKAa3aTeJH PacCYHTHIBAIOT KaK CPeAHeNnpOMOpLHO-
HaJbHble PacxoAdy CTOYHBIX BOA HJIH KOJHYECTBY OCafika (Hampumep, npH
noacuete BaaxHocTH). OCHOBHble MapaMeTphl paGoTH OTAEJbHHX COOpY-
XKeHuft (Bpemsi npeGbIBaHHs, HAarpys3kH H T. [.) PacCYHTHBAOT Mo ¢op-
MYJaM JJS  COCTaBJeHHA eXeMeCAUHBIX oryeToB (cM. Taba. 15).
B ¢opMysbl BMeCTO AaHHLIX 3a MeCAU (YHCJO yacoB paGoTH, Ko/NHyect-
BO CTOUHHX BOJ, O0CajKa H T. M.) MOMEIWIAOT AaHHHEe 32 KBapTaj HJM
roa.

Taasa 16. TEXHHKA BE3OMACHOCTH
AN PABOTHHKOB JIABOPATOPHRA

Pa3sMelllenne 1a6opaTopHH B CNELHAJbHO NpefHa3HAYEHHOM 34 aHHH
ofecneynBaeT HajJeXalllee CaHHTapHOe COCTOAHHE Bcex PaGoOUHX MoOMe-
menuli. B sTom cayyae coGaioneHsl ocHOBHHle TpeGoBaHHs, NpeabABAsAe-
Mble K OCBelleHHOCTH mNOMelleHH:, YCTPOHCTBY BHITAXKHHX MiKados
H OGOPYNOBAKHIO HX H BCeil JaGOpPaTOPHH NPHTOYHO-BHLITAKHOA BeHTH-
asuneil. Kpome Toro, nmpeiycMoTpeHo npaBuibHOe pa3MellieHHe Aabopa-
TOpHOro 000pPYAOBaHHA H NPHOOPOB, a CJeLOBaTe/bHO, paLHOHANbHOE HX
ucmosb3oBaiHe, IlepcoHan naGopaTopiHH AOMKEH HMeTb AOCTATOYHO BHI-
COKYI0 KBaJH(HKAUHIO H 1aBBHIKH mnpaKTHYeckofi paGoTh. ITockoabKy
MHorue paGorbl B JaGopatopun TpeGyloT cobmonenHs ocobbix mep mpe-
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Ta6auina 15 Pacger ocsoBHBIX

napaMerpos paGorThi OUHCTHMX CcoOpyKenHht

Tlokasarennb
H pacyeTHana dopMyna

YcaosHoe o6o3nayeHHe

CpeAnecyToutibift npuToX
CTOUYHLIX BOA:
Qep=Q/m

Q ¢p — CPeAHeCYTOTHBIA HPHTOK
CTOYHBIX BOA, M2/CYT;

Q — NPHTOK CTOYHHX BOA 3a Me-
cau, M3

m —qHcAo AHeft B Mecsaue

KosddpuuneHT CYTOUHOR He-
PABHOMEPHOCTH NOCTYMJISHHA
CTOYHBLIX BOA:

KcyT=Qmch/Qcp

Kc”—xoacbdmnuem cyTousot  He-
PaBHOMEpPHOCTH;
Q mare —MAKCHMaJbHE CYTOYHLI
NPHTOK CTOYHLIX BOA B Teye-
HHe Mecala, Mi/cyr

Kosdduuuenr wacopoit Hes
pPaBHOMEPHOCTH MNOCTYNJe*
HHA CTOYHBIX BOA:

Kaac=9marc/Icp?
9ep=manc/ 24

Kgge—Kodboduunent uacosofi  He-
PaBHOMEPHOCTH;
IMakc ™ MaKCHMaAbHLI “acoBOil NPH-
TOK B CYTKH C MAaKCHMahb-
HbIM TMOCTYMNJIEHHEM CTOMHBLIX
Bom, M3/y;
Q marc —MaKCHManbHBIA
TIPHTOK, M3[CYT;
'lcp-—cpenuna gacoBoff MNPHTOK B
CYTKH € MaKCHMaJabHblM MoO-

CYTOUHHI

CTyn/ieHHeM  CTOYHHIX BOA,
M¥/y;
1 |O6wuft xoadpuueHT Hepas- Koﬁm—oﬁmnn KosbdHUHeHT, Hepas-
HOMEPHOCTH MPHTOKA CTOY- HOMEPHOCTH;
HBIX BOA: K cyT™ KoshduuueuT cyrouHofi He-
Kot = Keyr Ky PaBHOMEPHOCTH;
Kg—xosdpduunenr wuacosoft me-
pPaBHOMEPHOCTH
3 —13|Yncao pabotalolnx pelleTok n—ypcao paGoralowHx pelIeToK
15— (NecKoJIOBOK, OTCTONHHKOB (s1eckonoBOK H Ap.);
19 M Ap.): m, —yHea0 uacoB paGoThl  BCeX
rt=mp/mq pelleToK (neckonopoK H Ap.)
3a Mecsu;
My —4HCAO YacoB B Mecale
4, 7 |HHTEMCHBHOCSb a3palHH: I —HHTEHCHBHOCTD ajpaliHh,
I=Dq/co; M3 /M2 [u;
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Dy=Dy/my;
W =Wn1}Wen,

Dq—uacoaoﬁ pacxol Bo3AYXa Ha
BCe MNeCKONOBKH (a3poTeHKH),
M3

o —obutasn njaomanbs  BOAHOTO
3epkana paGoTaloux necKo-
NOBOK (a’poTeHKOB), M?;

Dy —pacxon poasyxa Ha Bce nec-
KonoBKH (a’poTeHKH) 3a Me-
catg, md;



Ilpodoaxcenue taba. 15
c3
Z8 Ioxasateas
:10: g u pacyernas dopuynaa YcaosHoe oGo3Havenue
Mq—NHCAO 9acoB B Mecile;
0y Oy —nnowlalb BOAHOro 3epKana
oanol NECKONOBKH (aspoTen-
Ka), M%
ny; Ng—ypcao paGoTAOUIHX NECKOAO-
BoK (a3poTeHKOB)
4,7 |UuareucusHocTb aspauun (npw I —HuTeHCHBHOCTD aspaitumu,
OAHOTHNHLX COOPYKeRnsx M3 fm/a;
OAHOTO pa3Mepa): Hy—uacosoft pacxos BO3AYXa Ha
I=D;/wy; OnHY neckoyioBky  (aspo-
Dy=Dy/my, TeHk), M¥d;
Ay, —pacxon Bospyxa Ha Bce mec-
KOJIOBKH (a3POTeHKH) 3a Me-
csn, M%;
@y —naoulaab BOAHOTO 3epKaja
OOHOM neckoNoBKH (as3poreH-
Ka), M%
Mp—uucno 4acos pa6oThl  BCexX
neckaqoBOK (a3poTeHKoB) B
MecHl
6, B.IBpeua npeGupanHg CTOYHBIX t{—sBpemsa npeGbiBaHHS CTOYHHX
12,190 3o B orcrofnnxax: Box, 4
t=W/q: W —~o06beM 30HB  OTCTaHBaHHA
W =W n,+Wins: BCeX PaGOTAIOIHX OTCTONHH-
§=Q/my KoB, M?;
g—uacoBoft  pacxol  CTOUHMLIX

BOJA Ma BCe OTCTOMHHKH, M3/y;
W Wy—o6beM 30HBt OTCTAHBAHHA Oft-
Horo orcrofinuka, m3;
ny; nyg—aucao paGoTalouwHx
HHKOB;
Q@ —NpHTOK CTOYHHX BOX Ha BCe
OTCTOfIHHKH 3a Mecay, m*
Mg —YKCNO HYACOB B Mecsle

oTCTON-

=D
e

W

Bpemst npeGuiaHnsl CTOMHBIX
BOR B oOTcrofinuxkax (npw
ORHOTHNHLIX COOPYMEHUAX
OAMOTO pasMepa):
1=Wi/q1
ql=0/mp

t—ppeMs npeGbiBalHA CTOYHBIX
BOA B OTCTOHIIMKAX, W;
W, —o06beM  30HH  OTCTaHBaHHN
ONHOFO OTCTOIIHHKa, M?;
431 —4acoBOA PpACXOf CTOYHBIX BOX
Ha OAHH OTCTOHHHK, M![u;
mp—qncao yacos pa6GoTel BCeX
OTCTOMIHMKOB B Mecsl;
Q —npuUTOK CTOYHBIX BOA Ha BCe
OTCTORMHKH 3a MecAal, M
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Ipodorwenue taba. 15

Q.
$ i TokasaTean
§ 3 H pacueTHa® GopMyna YenosHoe o6o3HadeHne
7 Tlepuod aspauuuy  CTOUHHIX t~pepuon aspauuu,
BoA: W —o06beM aspoTeHkoB M pereHe-
t=W/q; paTopoBs, M%;
W=W 1+ W pnp); W;a—06beMm omioro aspoTeHka, m%
§=Q/m 1y —yHCNo paGoTAlOWHX a3pPOTeH-
KOB;
W, p—o6bem omHoro pereHepatopa,
M3
ﬂp—qncao paGoTalolWHX pereHe-
paTopos;
¢ —yacosolt pacxof CTOMHBIX BOA
Ha BCe a’POTeHKH;
Q — NPHTOK CTOYHBIX BOX 3a Me-
cau, M?;
mp—qucno yacoB B MecsAue
7 CpeAinnn A03a Haa: dcp"'CI)eIlHﬂﬂ 0032 B COOPYMKEHH-
4op="asp¥atpecWp/ W aX, 1/4; -
W=W,+W,; d40p —H03a MAa B aspoTenkax, T/
Wa=Wia fa; per “no.*..a Waa B pereHepaTopax,
W =W, n v/
P ip’p Wa—oﬁ'beM paGoTalouiHx asporteH-
KOB, M%;
Wp—o6bem pabotaiomux pereme-
paTopoB, M%;
W —o6muit o6veM paGoTalouux
a’3poTeHKOB H pereHepaTopos,
Mﬁ
7 Cpeanss fo3a ujaa (npu ORH- dcp —cpengHss no3a HsAa B COOpY-
HakoBOM OGbaMe BCex aspo- HEHUSX, rfa;
TEHKOB H pereHepaTopoB: Mg —uncno DPaGoOTAIOUIHX a3POTeH-
(dcp= KOB;
= (daap"a +dper"p)/"a -!—np
7
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Pacxos BosAlyxa Ha 1 Kr
¢Haroft BITK,:
AsnK =M,1000/Q;p X
X(La_l't)‘
Ao=Ay/m:
Qp=0/m
uau
Aprik =1,1000/Q X
X(La—Ly

ABNK —pacxon Bosayxa Ha 1 Kr CHS-
Toft BI1Ks, M3

A, —cyrounmfi  pacxop BO3AYXa,
M3
Qcp —cpeaHe-CYTOYHH#A APHTOK
CTOYHHIX Bog, M%;
Ly —BIKs crouswmx Bos, MNOCTY-

NaoUHX B AapPoTeHKH, /Mm%
L, —BIIKs ounmleHHHX CTOWMMIX
BOA, rfcm?;
Ay —pacxon Bo3ayxa ua Bee 83pO-
TeHKH 3a Mecsu;
Meayncno AHeftl B MecHle;
Q —npHTOK CTOUHBIX BOA 33 Me-
cau, m®



Hpodoaxenue Taba. 15

Howmep
dopMul

TlokasaTeas
H pacueTHaa dopMyaa

YenopHoe 0603HaveHHe

Pacxon Bo3fyxe Ha |1 M3
CTOYHOR BOABL:

HA—pacxon Bo3ayxa Ha 1| M?
CTouHON BOMH, MY;

Ay —pacxon Bo3ayxa Ha BCe
aj3pOTEHKH 3a Mecal, M3

Q —npPUTOK CTOYHHIX BOA Ka BCe
a3pOTEHKH 3a Mecsin, M3

Harpysxka na 1 m? aspotenka
no BIIK,,
N =QchaW

N —unarpyska Ha 1 M3 aspoTeHka
no BIlKg, r/cyT;
Qcp—cpenue-cy‘ro-umn NPUTOK
CTOYHBIX BOA;
L, —BlMKs nocrynmaiomux B aspo-
TeHKH CTOYHHIX BOA, Ifm3;
W —o6wuit o6beM paGoTalouiux
a3pOTEHKOB M pereHepaTopos

Harpyska na 1 r Ge33onbHo-
TO CYXOTo EelllecTBa HAa:
Ny = N/dcp(l —Sp

N, —narpyska Ha | r Ge3soabHoro
CYXoro BelileCTBa AaKTHBHOIO
Hna, r;

N —narpyska Ha | M® asporeHka
no BIIKs, r/eyT;
dop—CcPeaHan no3a MAa B COOPY-
JKeHunx, rja;

Sy —30/bHOCTL HJA B JAOAAX €AH-
Huubsl (HanpuMmep, 30JbLHOCTDb
25% Sa=0,25)

Harpyska #a 1 mM?* asporeHka
H Ha | r 6es30JbHOro cy-
XOro BelllecTBa HJIa ITO B3Be-
LIeHAKIM BelllecTBaM noj-
cuHThiBaeTcA no dopmynam,
NpHBeJleHHLIM BHIlLIe.

Bmecto BIIK,;, nociynawouinx
B a3pOTeHKH CTOYHHX BOA,
NOACTaBNAAETCA CcOAepHKaHHe
B3BELUEHHBIX BelllecTn

Pacxol »ssekTpO3Heprun Ha
1 kr cuaroft BIIK; (kBt-u)
noAcuuTHBaeTCA No popMy-
e pacxofa Bo3fiyxa. Bwme-
CTO pacxoAa bo3fyxa Noj-
CT2BAReTCH Pacxol SN1eK-
TpOIHepruy, KBr.y
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ITpoBoaxcenue Taéa. 15

Howumep

dopunt

TMoka3atens
H pacyeTHas dopMmyna

Ycnosuoe o6o3HadeHHe

Ckopoctb GUABTPOBAHHA :
Utb =Q¢/ (mpf)

U¢—CKODOCTL bunvTposannn, M/y;

Qd,—-xo:mwecno nopanHofA  Ha
bumuTpm BOAR  (duAbTPaTA)
3a Mecau, md;

Mmp—4HCAO uacod paGoTm BCex
duabTpoB B Mecsan;

f —naomans osHoro GHaALTpa,

M2

1

HHTeHCHBHOCTD NPOMBIBKH
lnp—an/(mupfSGOO)

lll — HHTeHCHBHOCThb
p
afe/m?;
an—-xoamecno NPOMBIBHOA BOAbI
3a meca, a;

NPOMBIBKH,

Mpp—4HCAO  UacOB NPOMBLIBKH B
MecAu;
f—naowanp oaHoro GHuALTPa,
M3;

BpeMsa 0AAHON NMPOMBIBKH :
tnp=mnp60/"np

Inp—npem OAHON TNPOMBLIBKH, MHH
Mpp=—YUHCAO ¥acoB MPOMBLIBKH B Me-

cal
11 | uasTpounka iq,—dmnbmonum. q;
t¢=mp/nnp m_—aqucno 4vacos palorul Bcex
bunbTPOB 32 Mecsl;
fgp —9NCAO TPOMBLIBOK B MecAll
11 Ho3a xnopa: dx—noaa xn0pa, Mr/a;
dx=Qx/Q Qg —pacxos xaopa 3a wMeca, Mr

Q —Koanaecrno fIPOXNOPHPO-
BaHHOft cTouHOMl BOABL, N

13 | KoandecTso Ge3304bHOro Cy- Qﬁea—ﬁeasonbuoe cyxoe BelLeCTBO
XOro BellecTBa OcallKa: ocaznKa, T;
Qﬁe3=qo(100—P,) X ¢o — KOJIHYECTBO 3arpyxaeMoro
X(1—S8,}/ 100 P METaHTeHKH O0Cafka 3a Me-
cau, M3
Py —Bnaxuocth aarpyxaeMoro
ocagka, %;
S¢ —30ALHOCTDL sarpyKaeMoro
ocagka B JAOARX eAHHHUb
13 Hoea—ﬁeaaonbnoe cyxoe BelecTso
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Koanuectno 6esaonwroro cy-
XOro Belllec TBa HAa:
Hegon=0,(100 —-P X
x (1 —Su)/ i00

HAaa, T;
@y — KOMHYECTBO 3arpyxaeMoro B
METAHTOMKH HAa 3a Mecuu,

M

Py—maaxnocth 3arpyxaemoro
uaa, %;

Sy —30abHOCTS 3arpyxaemoro

HA& B AOAAX eAHHHUH



HIpodoaxcenue taba. 15

a
‘:éi Nokasatens
28 B pacueTHas popMyna YenosHoe o6o3Havenne
13 | do3a sarpyxaeMoro ocafka: d —cyTouHad fno3a 3arpyxaemo-
d==(go+ q;)100/(mW); TO B METaHTEeHKH OcaiKa, %;
W=W,n, §o — KOMHYECTBO 3arpy:;aemoro
ocamKa 3a mecsl, M3;
gy — KOJHYECTBO 3arpyaemoro
Hra 3a Mecsalu, M3
m—uuciio AHell B mecnaue;
W —o6bem paGoTaloW[HX MeTaH-
TeHKoB, M%;
Wi—o06beM oaHOro MeTaHTeHKa,
Mt
fy—yucao paGoTAOWHX  MeTaH-
TeHKOB
13 | losa 3arpyxaemoro ocafka dg—no3a 3arpyxaemMoro ocaika
Do Ge330/IbHOMY BelllecTBY : no 6e330JbHOMY BellleCTBY
— 3.
dg= (Qgep+Hges)100/(mW) Kr/s®;
Qgea — KONHUECTBO Ge3zonbHoro cy-
Xoro BelleCTBa ocafika 3a
mecsll, T;
Hgog —KOAHTECTBO Ge330/bHOrO  CY-
XOro BelllecTBA HJAa 3a Me-
cau, T;
m— uyeao aHeft B Mecane;
W —o6beM paGoTamoiiux MeTaH-
Tenkos, M®
13 | KonanvectBo rasa, noJayueH- 'g—BHxon raza ¢ 1 Kr Ges3onb-
HOro Ha | Kr 6e3304abHOTO HOT'O CYXOro BellecTBa oOcCai-
cyXoro pelilecTea OCaAka: Ka, M3%
r6=r/[(Q6ea+”693) 1000} I’ —KOoNHYECTBO MONYYeHHOTO ra-
3a 3a Mecau, M%;
QG&.; ”6ea—°M' Bblle
13 [TpoueHT cGpaXKupaHHs 0O y—npoueHt cOpaxkuBanlua nNo
rasy: rasy;
y=rvr100 ![(Qﬁea"' I —KOARUECTRO NOAYUEHHOTO [a-
3a 3a Mecau, Mm%
+ Hgep) 1000] po—c
r pepnasn NJAOTHOCTbL ra3sa,
¥rfm®;
Qgess Hea— M. Bbiwe
13 | IlpouenTt nepepaGoTaHHOTO ¥ g —npouext nepepaGoTaHHOTO
60330/BHOIO  CYXOro Be- 6e330/bHOTO  CYXOTo BeluecT-
nlecTBa ocalKa: Ba B ocajlke;
y6=Qﬁea.cﬁ 100/ Qﬁea.cﬁ ~~ KOJIKYeCTBO 6eaaogbug{rgmg-
. — Xoro seuectsa c¢6po o]
(/QgeatH6ea): U6es.c6= 0calKa 53 MECAL, T:
Qcﬁ(IOO-Pcﬁ)(l —806)1100;
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Ipodoaxcenue raba. 15

F ]
- ¥ MMokasateab
;% g W pacueTHas pOpMYJa YcaoBHoe o6o3HayenHe
Qcﬁ—xonuqec‘rno BBITPYIKeHHO-
TO M3 METaHTEHKOB OCallka
(c6poxKeHHOro) 3a mMmecaln, M
P 6 —BAAXKHOCTD BbIFPYKEHHOTO
ocaaka, %;
S —30bHOCTD BHITPYKEHHOTO
ocanka, %;
o —KOJNIHYECTBO 3arpyxxaemoro
ocagKa 3a Mecsad, Mm%
g, — KOJIH4ECTBO 3arpyxaemMoro
HJ1a 32 Mmecal, M3
Qgeat Hegez— cM. BhllIE
13 |Pacxon napa na 1 Mm% sarpy- qnap-pacxon napa Ha | M%
MeHHOro ocafxa; 3arpy;KeHHoro ocajaka, Kr;
qnap=Quap/ (Gotqy) Qnap—-pacxon nmapa 3a Mecqll, Kr;
Go; 9y — CM. BLllLIE
15 |Bpems npsfsiBaHHA  CMeCH

B YnAoTHHTeAnX cOpoikeH-
HOTO OCaZKa onpelesnsercs No
dopuynam Ans OTCroflHHKOB

BMecTo SOHH  OTCsanBaHHA
oTcTORRHMHKOB B dOpMYJH!
NOACTaBAAIT NOJAHLIA raf-
paBaAHvuecKHA o6beM ynaoT-
HuTenelt, BMEeCTO pacxojla
CTOSHHIX BOA—KOJIHYECTBO
CMeCH NoCTynaiolllero ocag-
Ka W NpOMLIBHO# BOALI

16

KoangecTeo cyxoro peLuecTBa

OcaflKa, NOCTYNHBIUETO Ha

BaKYYM-pHABTDHI ¢
an=qoc(l°°_Py/1°0

Qp—KONHYECTBO CYXOro BelleCTBa
gcajxa 3a Mecsll, T;

9o¢ —KONHYECTBO oCaaka, MoOAaH-
HOTO Ha BaKYYM-(pHALTDM 33
MecsL, M3;

Py—-BJ'la)KHOCTb ocajlka, NOMAHHO-
To Ha BakyYYM-GpuabTpul, %

16
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TIpouSBOANTENBHOCTD

BaKy-
yM-QUALTPOB NO  CYXOMY
BeLleCcTRY

11§=Qg1000/(m )

) ¢ ~~TPOH3BOAHTENLHOCTD BaKy-
YM-QHALTPOB RO CYXOMY Be-
wecTBy, Kr/mi/u;

mp—tmcno yacoB paGoTHl BCex
BakyyM-QHALTPOB 3a wMecall;

f—nnomwaapr onabTpauun onHoO-
ro BaKyyMm-tduavtpa, m?



Mpodosxcenue Taba. 15

X
=3 Toka3satens
£ 3 H pacvweTHad dopMmyda YeanosHoe oGo3HaveHHe
16 PacxoA (033) XMOPHOrO xe- d —pno3a xJopHoro Kesesa, %
Jneaa: Ha CyX0€ BelLeCTBO OCajaKa;
d=A]00/QcB$ A—conepaHHe XJODHOTO 3KeJe-
3a, T;
A=qy y2/100 Qop— KOMHUECTBO CYXOrO  BeuleCT-
HJAH Ba, MOCTYNHBIICTO HAa BakKy-
d=qy x3/Qcp yM-GHABTPHL OCAadKa, T;
@y s — KONHUECTBO H3PACXOLOBAR--
HOro XJOPHOFO  Xese3a 3a
Mecau, T;
G —aKTHBHOCTb XJIODHOTO JKeJe3la
(copepkanmue FeCls). %
16 | PacxoA (Roza) wussecTH, Y%,
Ha cyxoe BelecIBO OCafiKa
onpefesanerca no dopmynam
N7 XJIOPHOTO XKedesa
BmecTo XjOpHOTO Kesesa
NOACTABASAINT  KOJMHYECTBO
H3pacxoAoBaHHOA m3apecCTH,
BMECTO AKTHBHOCTH XJOpHO-
ro )KeJe3a—aKTHBHOCTD
n3pBecTn, cuurtan Ha CaQ
17 | KosiHyecTBO TepMHYecKH BHI- Gcyx —KOMHYECTBO TEPMUUECKH  Bbi-
CYLIEHHOTO OcalKa: cylieHHOro ocajka, T;
Yeyx=Im—Vpp @ —KONHYECTBO MeXaHH9eeKH
Wan—qm(pn-—pﬂ)[(IOO—pR) 06e3BOXKEeHHOTO oOCafKa, no-
hanHoro p OGapaGanHble cCYy-
WHAKH 3a Mecal, T;
Wnn—KOJIH‘IGCTBO HcnapseMofi B
CYWHAKe BAATH, T;
PH — BJANHOCTD MeXaHU4YeCKy
06e3BOJKeHHOTO ocaaka, %;
P —BAaXHOCTb TePMHYECKH BH-
cymeHHoro ocaika, %
17 | KoanuecTBo TepMHUYECKH Bhia W, —KONHYECTBO TEPMHYECKH BHI-
CYWeHHOro ocafKa: CYWEHHOro ocaiKa, M
We=4dcyx/? oyx —KONHYECTBO TePMHUCCKH  BbI-
CYMIEHHOTO ocCanKa, T;
Y -—CpeaHas NJAOTHOCTb TepMHue-
CKH BBHICYIICHHOTO OCaAKa
17 Kosuuecrso cyxoro memecrsa §op — KONHYECTBO CyXern BellecTBa
MexXaHHYeCKH 06e3BONeHHO- MexaHHYeCKH 0Ge3BOXKEeHHOro
ro ocajka: ocajka, T;
4op= 9y (100—P)/100 gy —KONNYECTBO MeXaHHYecKRn
o6e3BoxeHHOro ocafiKa, M3;
P —Baaxnocts MeXaHHYeCKH
o6e3BoKeHHoro ocafika, %
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fMpodoaxcenue maba. 15

a3
$Z MokasaTean i p
2 g H pucacTHAn QOpMYAa l Yenosnoe o6osnavenne
17 | KonnuecTBO CYXOro peljectsa ;. — KONMYECTBO CYyXOro BellecTBa
TepMHYeCKH PBHICYIIeHHOTO TOPMHYECKH BbLICYLIEHHOTO
ocajlka: ocalKa, T;
qcn=qcyx(100 —PH)IIOO doyx — KONHYECTBO TEPMHUYECKH  Bbi-
CyuleHHOTO ocagka, T;
PK—I‘.J.&}KHOCTI: TepMHYECKH Bbl-
cyweHnoro ocanka, %
17 ITpoH3BOAHTEABHOCTD CYUIHA- 1
KN No BJare: pJ1 — MPOM3BOAHTENBHOCTD cy-
My, =w,. /mp v WHAKH MO BJare, T/4;
g —koangecrso ucnapsiemoi Baa-
TH, T;
mp—!mcno yacoB paGoThl CyLIH-
JOK 33 Mecal
17 Hanpﬂﬂ(eHHOC'l‘b o6beMa Atb — HanpAXEHHOCTb obbeMa 0o
no saare: Bnare, Krfmdfu;
A¢= MgnlWei 11, —npoussoautenbHOCTS cy-
W,=nD/4 WHAKH DO Baare, T/4;
W,—o6beM GapaGauHoli CYWHJKH,
m?;
n—3,14;
Hd—nnamerp GapaGala CYUIHAKH,
M;
l—sanuna GapabaHa CYIWHAKH, M
17 | pou3soAnTenbHOCTL CYWHA- 17, = NPOU3BOANTENBHOCTD cy-
KH MO cyXoMmy BelleCTBY: IWWHAKH NO CYXOMY BCULECTBY,
Mep=acp/myp T/
dop —KONHYECTBO CYXOTO BellecTBa
TEePMHUCCKH BbICYLIEHHOTO
ocanka, T;
mp—qnc.no qyacos pPa6oOThl CYIIH-
JOK 3a Mmccau
17 | Pacxog rasa ma 1 T cyxoro 9p.c—PacxoA raza Ha I T cyxoro
BelllecTBA OCaMKA: Bel(ecTBa ocafka, M%
p.c=Qp/ 9cp Qp—o6muit pacxon rasa 3a Me-
cau, M3
9op— CM. Bhlliie
17 PacxoX rasa na | T puinapel-
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HOR paarn:
9p,8=CQp/Wpn

p.p—Pacxoa rasaHal T
BHMapeHkofl BJaru, m*;

W o n —KoanuecTso HcnapseMoh
BnarH, m?



AOCTOPOXKHOCTYH, HeOGXOAHMO, YTOGH BCe COTPYAHHMKH HME/H NOATOTOB-
Ky H 3HaHHA 1O TeXHHKe 6€30MacHOCTH.

B naGopaTopusix OYHCTHLIX CcTaHWHH npuaaeTcs GoJ/iblloe 3HayeHHe
GesonacueiM MetonaM Tpyda. O6yueHHe Bcex paSoralol(HX NPOBORHTCA
eXeroaHo. B nmporpaMmy 3aHATHi BK/AIOYAOT OCHOBHble CBEAEHHA 1@
oxpaHe Tpyaa H 3akoHomarteabctsy B CCCP, npanuna GezonacHbix paGor
B Nna6opaToOpHH, Ha OYHCTHHIX COOPYXXEHHAX CTAHUHH, HZ BOAOEMAx H
NpoMLIVIEHHHX NpeRAnpHATHAX. KpoMe Toro, HMeercs creunanbHuil pas-
Aesl O HecYacTHHIX CJAy4Yasx B JaGOpaTOpHH H OKAa3aHHM UePBOA mend-
UMHCKON nomoulH. TeopeTHueckHe H nNPaKTHYECKHe 3aHATUA MO 3ITOMY
pasgeny BeaeT MEAHUHHCKHH paGOTHHK. 3aHATHA MPOBOAATCA MO YTBEpPXK-
NeHHOl NporpamMe, 3aKaHYHBAIOTCA NMPOBEPKOH 3HaHHA H odopMATIOTCS
NPOTOKOJIOM.

B teyenne roma (2—4 pasa) npoBOAAT MHCTPYKTaXK HeMOCPeACTBEH-
HOo Ha paboyMX MecTax ¢ yyeToM cnelHdpHKH paGoT NAHHOTO YuacTKa.
Ha npakTHuecKHX 3aHATHAX 3HAKOMATCA ¢ MPHMEHEHHeM OTHeTYIIHTeJA,
NoXapHoro pyKaBa; mnpOBEpsieTC BHNOJHEHNe HMHCTPYKUHA (pa6o1s
C aBTOKJIaBOM, C Fa3oBHIMH GajanoHaMu K ap.). HHcTpykTax dukchpyeres
B CMEUHAAbHOM XYpHalle ¢ YKa3aHHeM TeMH 3aHATHII, damuaHn paGor-
HHKa, NPOBOAHBLIEro HHCTPYKTaX -—— Havya/ibHHKa Ja6OpPaTOpPHH (CTBETCT-
BEHHOTO 3a TeXHMKY G6e30MacHOCTH), ero 3aMecTHTeNs, TPYMMUBOrO HH-
XKeHepa (Opuranupa).

Ha pa6ounx mecrax ROMXHBH GbiTh BhIBellEHH KDPATKHE HHCTPYKIHM,
cogepaliiye nepeueHb GesomacHbiX NPHEMOB OCHOBHHX BHAOB paGoT
M Mepbl MO NpenoTBpalleHHI0 noxapa. COTPyAHHKH /aGopaTOPHH AOMK-
HBl paboTaTh B XalaTax, a B HEKOTOPHIX cAyuadX (MpH pa3BegeHHy KHC-
JIOT, lleJoyeli M NepeHocKe HX B GOJMbLIHX KOJAHYECTBaX) 06sA3aTesbHO
HafieBaTh 3alHTHBIE OYKH, PEe3HHOBHIE MepuaTKH, NPOPe3HHEHHHN PapTYK
H pe3nHoBHe canord. PeakTuBn ¥ MaTepuantl gOMMHH X[aHWTLCH B Ja-
60paTopHH B COOTBETCTBHH C HX OCOGEHHOCTAMH. KoHUEHTpPHPOBaHHbIE
KHCJIOCH, H1e0YHM H ApYrHe PeaKTHBH, BHAE]AIOUIHE BpefHBE MNaph
¥ ra3el, XpaHAT B HeGOJbIIMX KOMHYECTBAX TOJBKO B BMTAMHHIX wKadax,
B CKJAAHKAaX ¢ MPHTEPTHIMH MPOGKAaMH M 3aLUHTHHMH Koanaukam, OCHOB-
Hble 3amachl THX PeaKTHBOB XPaHAT B OTHEABHO PAENO/NOKeHHOM GeToH-
HOM mogBaJne.

Ha pa6ounx MecTax HaxoaATca peaKkTHBB, He MPeACTaBJAIOLIHC
ORACHOCTH, B KOJHYeCTBaX, HeOOXOMHMHX Aaf aHasu308. OrHeonacHble
peakTHBbl (3pHp, GeH3HH, 6eH30s, CMHPT) HeOOXOAMMO XpaHHTb B OT-
OeJbHOM MPOXJaiAlcM MOMelleHHH HAH B MeTalIHuecKoM WKady H BH-
NaBaTb TOJNBKO B [eHb NPOH30JCTBA aHA/JH3a B OrpaHHYEHHBIX KOJAHYe-
ctBax, He Gonee 200 ma. Pa6Gotatb ¢ orHeomacHbIMH BelHecTBaMH
HeoOX0AHMO KpaliHe OCTOPOXKHO, TaK Kak HMX MapH 06Jafaior cnoco6-
HOCTBIO PACNPOCTPAHATLCA Ha 3HAUYHTe/bHHE PaccTOAHHA H BoOCM/ame-
HATbCS. B nomellleHnH, rae NPOH3BOAHTCA aHaJH3, He CJAeAyeT 3aXKH-
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raTh ropejiok H OrpaHHYeHHO HCHOJNb3OBATH [APYFrHe HCTOYHHKH Temaa.
Ilpu uHeo6xoauMmoCcTH NMoAOTpeBa HJAH NPH NEPEroHKe OTHEOMacHHIX Be-
IEeCTB HYKHO MOAb30BATHLCA MPeABAaPUTENbHO Harperofl BoAsHoi Oaxedi.

Hnn paGor ¢ AgamMH HeoGXOAHMO MOJYYHTb paspellieHHe COOTBeT-
CTBYIOIWIMX OPraHH3alUHil H HHCTPYKUHIO MO HX MCAOJB30BAHHIO H XpaHe-
HHlo. 3a XpaHCiiHe AAQBHTBLIX BELLECTB, BbiAAYy H Yy4eT OTB€YaeT OAHH
coTpysHuk, Pa6orarth ¢ SAXOBUTHIMH BelUIECTBAMH NOMKHH PaGOTHHKH,
O3HAKOMJICHIILIC C MPaBHJIaMH paGoT ¢ A1aMH, B OTAEJbHOM KOMHATe Mol
taroii. ITo okoHuaHmn paboT paGouee MecTo TilaTejbHO YOGupaertcs,
¥ MocyAa nocae 06e3BPCHHBAHNA NlepefaeTcd Ha MONKY.

Ilpn pabore ¢ ra3oBHIMH TOpeJKaMi H 3JEeKTPOHATpeBaTeNbHLIMH
npubéopamH, YacTo NMpHMEHAOLUHUMHCA B J1a6opaTopHH, Heo6XoaHMe cob-
NIOAATh CNeAYIoliHe MPefOCTOPOIKHOCTH: Ta30Basi ceTh, KPaHHl, FOPejKH
H OTBOASILLHE PE3NHOBLIE T])yGKH AOJKHbBI HAXOAHTbCA B  HCAPaBHOM
cocrofnin. [as B maGopaTopuu BKNIOYAeT M BHIKNIOUaeT OAHH OTBTCT-
BEHHBI{l COTPYAHHK, ¥ KOTOPOTO XPAHHTCA KJIOY.

IIpn nosb30BaHUM 3JMEeKTpOHArpeBaTeNbHHIMH MpUGopaMu HeoGXoau-
MO CJeAHTH 32 HCOPABHOCTBIO 3JIEKTPHYECKOH MPOBOAKH, ITCNCENbHBIX
BHJIOK H po3etok. HecmoTpa Ha mepeuncneHnble BHIIe MpPegOCTOPONKHO-
CTH npH paboTax ¢ GrHeONACHBIMH BeleCTBAMH H HarpeBaTebHBIMH MpH-
6opamH, He HCKJIOUEHAa BO3MOXHOCTh BO3HHKHOBeHHs noxapa. [Tostomy
B Ja6opaTOpUH Bcerga AOMKHLI GBITh CYXOH NCCOK BO Bcex paGouHx
TIOMeLUeHHSIX, JMCTOBOI aclecT, MOCTaTOYHOE YHCHO OTHETylIUTexef
B olpefesieNHBIX MecTax M NoXapHble pykaBa. Bce paGOTHHKH MOJ/MKHBbI
3HaTh, YTO NMPH BOciiamMeHeHuH GeH3HHA, CKHMHAapa, cnHpTa Mau ddupa
JYUWHMH CPeCTBAMH AJISl TYLICHHA SABJAAIOTCA MecoK, acbect, orHeTywu-
tenu, Heabss nonb3oBatbea BOAON, TAK JKe KaK M AAS TYIEHHs CEepHoil
KHCJIOTHl, YunTbiBas cheundnky paGoTe Ja60PaToOpHH NpPH  OYHCTHBIX
COOPYyHEeHUAX, Heo6XxoAUMOo 3HaTh, H4TO CTOYHbIe BOABI M OCAAKH npen-
CTaBAAIOT 3HAYHTENbHYIO CAHHTAPHYIO OMAcHOCTb A/ PabGOTAIOUIHX.
[TostoMy Bce omepalluu, cBi3aHHbIe ¢ OT6OPOM MPOG CTOYHLIX BOA M 0Cal-
KOB H C MOAFOTOBKOH MX K aHaJju3y, TpeOyloT coOal0aeHHs CAHHUTapHBIX
mMep npeaocTopoxHoctd. Heo6xoamMo H3berathb HENnoCpeACTBEHHOTO
KOHTAKTa €O CTOYHOI BOAOMN, MPOM3BOAS T€ WJH HHble OMepalHy, H Moc-
ae paboTbl THATeNLHO MUTb PYKH. IIpH OTMEpHBAHMH CTOUHOI BOAKI
NHAETKAMH HYXXHO MO/b30BATbLCA TOJNBKO Pe3HHOBLIMH  OaJsIOHUHKaMY,.
KaTeropHUyecKH 3ampelliaeTcsi 3acacsiBath Boay proM. [lpum copTHpoBKe
or6pocoB AMs aHa/3a Heo6XoauMO paboTaTh B PE3HHOBHIX Nepyarkax
1 HageBaTb 3aliHTHble oYKW, [lpuHuMartp numy Ha pabGounx MecTax
H TOJIb30BaTbCsl AJNA 3THX UeJeit naGopaTopHOii nocynoil 3ampetiiaercs.

Mepu npegocropoxnocTh npn orGope npo6 u ocankoB. OuucT-
Hble cOOpYXeHHsa cTanunu Ha ouucTHRIX coopyKeHHsix, noMu-
MO aBTOMaTHyecKoro, CylllecTByeT ¥ pyuHoil or6op nmpo6. Mecta or6opa
onpeaessioT 3apaHee H NPOBOAAT BCE MEPONPHsITHA, o06ecreyyBaloULHe
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Ge3zonmacHoe BhIMoJHeHne pabor B JmobGoe BpeMf CYTOK (OCBellieHHe,
orpaxetins, GesonacHsle nepexons! H T. A.).

IMocyna u mHBeHTapb. mpeaHa3HauyeHHBle AJAs OT6OpPa W TPaHCHOp-
THPOBKH Npo6 (CKJASHKM, Belpa, SULHKH, KOBIUIH), BCerfa AOMKHbI GHITb
B HagneMallleM COCTOSHHH.

Or6op npo6 nz Bogoemos. Or6op npo6 H3 BOLOEeMOB NpO-
H3BOAHTCA B 3apaHee YCTAaHOBJEIIHBIX NMYHKTaxXx HWJH B MeCTax, yKasaH-
HEIX OTBETCTBEHHBIM, yYacTBYIOUIHM B padote. DTOT paGOTHHK OTBEYaer
3a opraHHsaumio, Ge3onacHoe BHIMNOJNHeHHe paboT Ha BoJOeMe, NPABHJb-
Hoe HCNOJIb30BaHHe aBTOTPAHCMOPTA M TPYAOBYIO AHCHHIJIHHY BCeX yya-
CTHHKOB; COOTBETCTBEHHO H BCe YuacTBYMIIHe B paGoTe Ha BojoeMe
IOOJ/DKHH 6eCnpeKOCJOBHO BLIMOMHATL €ro yKasanus, YHcno yuacTHHKOB
3aBHCHT OT o6GbeMa npeAcTOAUIHX paboT, HO He MoxKeT GLITb MeHee
2 uen. HeoGxoZuMo HMeTb aBTOMAlUMHY ¢ BOAMTEJEM 1Js AOCTaBKH
npo6, nepeBO3KH Miofeil, NpHOOPOB, HHBEHTApA M ClacaTeNbHLIX CPeacTB
(HHAHBHAYA/bHbIE ClAcaTeNbHEIE CPEACTBAa: KPYrH, HafyBHble MXKHJETH).
TIpu ot6ope npo6 Bceraa aoJkHa ObiTb NOA PYKO mpouHas BepeBKa
nauHoil 25 M, a B 3HMHee BpeMsi, TOMHMO NMeLIHH H Jefopy6a, HECKOIBKO
Jocok. HakanyHe Bhle3na KaXablit M3 y4acTHHKOB 0GC/eNOBaHHS BOLOC-
Ma J0/MmKeH HMeTb YeTKHA MAaH MPeACTOAUIHX PaGoT M TUIATENALHO MOA-
rOTOBHTb Bce HeoGXOZHMOe: mocyady, peakTHBH, mpuGoput u np. Ha me-
cTe Bce PaGOTHHKH MPOXOLAT HHCTPYKTaXX O NpaBHJaX MoBedeHUA Ha
BogOeMe, MepaX MPeLOCTOPOKHOCTH NPH BHUNOJHEHHH TeX HJIH HHBIX
pabor. Ilpexae ueM MPUCTYNHTb HEMOCPEACTBEHHO K BHINOJHEHHIO paGor,
Heo6XONHMO TPeABapHTENbHO MONYYHTb OT COOTBETCTBYIOHIMX OpPraHH3a-
UHi (BOAHLIX HHCNEKLHH, ciacaTesqbHBIX CTAaHUMA W APYTHX YupeXKHeHHit)
¢ Kak KpaiiHuit cayyalt oT MecTHBIX XHTejelt (pmGakoB, paGOTHHKOB
peutoro ¢uiota) cBeleHus O xapakrtepe obcseayemoro Bojoema. B 3a-
BHCHMOCTH OT Ce30Ha c/eflyerT 3HaTb CKOPOCTb TeueHHs, IyOUHY, BOAO-
BOPOTH, NpeUMYyIleCTBEHHOE HamnpaBJieHHe, CHJY BeTpa M TOMY mOmOG-
HOe; B 3HMHee BpeMsd, €ClH BOROEM 3aMep3aeT, Halo HMETb CBeleHHs
O JIeASTHOM MOKPOBe, TOJLIHHE JbJa, HE3aMep3alolUX YYacTKax, NpPOBO-
AUMBIX paGoTax, KOTOpbleé MOTYT HapyuwHTb OOGbiyHble MPEACTaBJACHHA
0 BOpOEME.

CoBepiteHHO Heo6X0QHMO WMETb METEOCBOAKY HenocpeicTBEHHO Ha
neHb pa6ot Ha Bogoeme. BuiGop TpaHcmopTa asisi mpexcrosAmux pabor
HMeeT CYWICCTBEHHOEe 3HaueHHe, 0COGeHHO AAs OGOJNBIIHX PeK H BOAOXpa-
#uanit. I1pu oTCYTCTBHH cneunaabHOro CyAHA MOXHO HCMONBb3OBATh peu-
HOM Katep NpH ycloBHH 6e3onmacHoro H ynoGHoro aast paGor pasmelle-
HHA npu6opoB, oGOpyAOBaHHA U cnacatesbHEIX cpencts. Ha maawx cno-
KOItHBIX BOJOeMax, riie NPHXOAMTCA MepeiBHraThcsi Ha CPaBHHTENbHO
HeGoJsiblINE P2CCTOAHNSA, MOXKIIO MO/b30BATLCA JOAKAMH — MOTOPHO HJAH
Ha Becnax. B ToM M apyrom ciyyae Heo6XONHM ONBITHHI BOAHTENb, XO-
poOIIO 3HAIONIHI NPaBHJAa ABHXKEHHSA Ha BOAOEMe HJAM HMMeIi npaBa
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(mMotopHcT). Bee yuacTHMKH BHE3Za AOMXKHH HMeTb oOlive M HHAHBH-
AyanbHb€ CMacaTe/bHbBIE CPENCTBA.

OT160p nNpo6 Ha NPOMHINJEHHHX NpPEeANpPHATHAX.
Tlpu or6ope npo6 npoMKilJIEHHHX CTOKOB Ha PA3NMYHBIX NPeATPHATHAX
Bceraa chneayer yuuThiBath HX cneuuduxky. C stofi uneabio Heo6X0aMMO
NpPeABapHTEJbHO HAa NMPEANPHATHH MOJYYHTb CBEACHHS O COCTaBe CTOKOB,
o6paTHTh BHHMaHHe Ha 0COG0O TOKCHUHBle KoMnoHeHThl. [lepen ot6opom
npo6 CTOKOB A/ aHa/JH3a HEOGXOAMMO MOJNYYHTb MOAPOOGHLII HHCTPYK-
TaX MECTHLIX CNElHaJHCTOB, a TaKake yKa3aHHe Ge30MacHHX MecT AJA
or6opa npo6 (06A3aTeNbHO YyuacTHe H MeCTHHIX PaGOTHHKOB).

Or6upath nNpo6H H3 KOJMOAUEB NONKHLI ABa uyesoBeka, ITocne cHs-
THA KPHIIKH HeOGXOAHMO [IJINTENbHO TLLATEbHO NPOBETPUTH KOJIOALBL.
Oprannsanus pa6ot A0MKHA GbITb MPOAYMaHa TaK, uTOGH paboTalowIuil
(nNpH HCMOJb30BAHHH 3AWMTHHIX CPEACTB) KAK MOXKHO MeHbllle BAbIXas
BpeaHbie HCHapeHHs, AfOBUTHE rasbl. Jlas 3toro HeoGXOAHMO MOATOTO-
BHTb TOCYAY M npucnocobiaeHue Ana OGuCTPOro oréopa npob ¢ yueTom
rayGuHbl Kosoaua. B panbHefiieM npn TPaHCMOPTHPOBKE M NOATOTOBKE
npo6 K aHaJH3y HeOGXOAHMO BCeX PaGOTHHKOB MPORHCTPYKTHPOBATb,

Taasa 17. OKASAHHE NMEPBON NOMOULH
NPY HECYACTHBIX CJIYUASIX H OTPABJIEHHH

MepBas nomouws nmpu oxorax. Bo Bcex cayyasx, koraa oGoXiKena
3HayHTeJAbHAasA 4acTb TeNa, HaJ0 HeMefJleHHO OGPaTHTbCA K Bpauy.

1. OxorH OT OrHs H HarpeThix MpeAMeToB:

a) nepBasi creneHb (MOKPacHeHHe KOXKH); HAa 0GOMKIKEHHBIl y4acTok
NpHKAaaLIBalOT (M MEHSAIOT) BAaTy, NPONHTAHHYIO STHJOBLIM CHHPTOM
(90—96° C); MOxHO noJb30BaThbCsl AeNaTypaTtoM MAH 3—5%-HbHIM pa-
CTBOPOM MapraHLOBOKHCJIOTO KaJHs;

6) BTOpas creneHb (my3npH); HeMeAJEHHO, HO OCTOpPO:KHO o6paba-
THIBAIOT 0GOXKKEHHOE MECTO STHJIOBHM CMHPTOM HAH 3—5%-HbIM pacTBo-
pOM MapraHUOBOKHCJIOIO KaJHs;

B) TpeTbs cTemeHb (paspylleHHe TKaHefl); NOKPHIBAIOT paHy cre-
puabHoil noBA3sKo#t B obpaulaloTes K Bpauy.

2. Oxorn KkucaoramH, HeMesmjieHHO mpoMBiTh OGOXMEHHOE MeCTo
G6OJbUIHM KOJIHYECTBOM BOAbI, 3aTeM 2%-HbHIM PacTBOPOM ABYYIJIEKHCAOTC
Hatpust. [Ipn cuapHoM oxore o6paTHTbCH K Bpauy.

3. Oxorn menoyamn. HemenneHHO NPOMBITH 0GOXKIKEHHOE MeECTO
GoabllIAM KOJHYECTBOM BOAL, a 3aTeM 2%-HHM pacTBopom GopHoil, YK-
CYCHO/M HAH JHMOHHOH KHCJOT.
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4. OxorH raas. HemeaneuHo npoMHEITH raasa GOJbUIHM KOJMHYECTBOM
BOAH; NpH oOXore KHcAoTol — 2%-HbHIM  pPacTBOpPOM  ABYYIJIEKHCIOTO
HaTpus (HTbeBON COABI); MPH OXKOre lienaoublo — 2%-HEIM pacTBOpPOM
60pHO# KHcaoTH. HeMennenno o6paTnTbesl K Bpauy.

5. OxKorn pra u ry6 KHC/MOTO HJH lLiejoubio. B cayyae monamanus
B POT KHCNOTH HeOGXOAHMO MOJOCKaTb POT BOAHONM CYCIHeH3Hel MeJa
HAH ckucH Marbus. [IpH nonajgaHuu wwesouH mosockatbh pot 1%-HbiM
pacTBOPOM YKCYCHOM HJH JHMOHHON KHCJIOTH. Boinute MoJoKO Hau
6es0K.

Mleppas nomoms npu panenusnx. He npommiBath pany Bomoit. Ecan
BO3MOXXHO OYHCTHTb PaHy (BHIHYTbH CTEKJO M Ap.), MOJb3YSCb CTEPHJb-
Hoft MapJefl uau nuHueroM. CMa3aTh KOXKY BOKpYr panbl 3%-HbiM cmup-
TOBBHIM pacTBOpoM #ioaa. Ilpu nopese mpHchHInaTh paHy NMOPOIWKOM 6es0ro
cTpentouyaa v 3aGHHTOBATh, NPH CHJALHOM KPOBOTEYEHHH HAJOXHTb XKIYT,
NOKPHTH PaHy CTEPHAbHOM MOBA3KOft M O6paTHTbCA K Bpauy.

Mlepsas nomows npu orpasiennn. Ecau orpaBaennme mnpousourno
yepe3 NHILEBOA, HEOGXOAHMO 3aCTaBHTh MOCTpajaBlUero BHNHTh 4—6
CTaKaHOB Temnod BOAH H BH3BaTh pBOTY. IIpH OTpaB/eHHH AOOBHTHIMH
rasaMd ¥ NapaMH JeTYYHX BewlecTB (aMMHaKa, GeH3ona, xaopodopma,
OKHCI0B a30Ta, MPOMBILACHHO-OLITOBOrO ra3a) HYKHO MNepeHecTH mo-
CTPajiaBLIEr0 Ha BO3AYX, He NOMYCKAas OXJaMACHHS Tesa, NPELOCTaBHTb
abCoOMOTHLIT MOKOA M AaBaTh BAWIXaTb KHCAOPOA. Ecam abixanue npe-
KpaTHJIOCh, feaTh HCKYCCTBEHHoe abixaHue, TIpH oTpaBiaeHHH KHCOTaMK
Heo6XOZHMO 4YacTo MOJAOCKaTb poT 5%-HHM PacTBOPOM ABYYIJIEKHCIOTO
Hatpua. Bo Bcex ciyyasx npu otpaBaeHum obpamiatbesl K Bpauy. B aa-
6opaTtopuH Ao/MKHaA OBITb anTeuka, coaepiKallasg Bce HeoGXxoaHMoOe s
OKasaHus mepBofi MOMOWMH: GHHTHI, BaTy, Ma3b OT oXoroB, 3—S5% -Hui
pacTBop MapranlOBOKHCAOTO KaJuus, 2%-HHi1I pacTBOp GOpHON KHC/IOTHI,
2%-HbIl pacTBOp ABYYrAekHcaOro HatTpHs, 10%-Hblft pacTBop HawaTHp-
HOro CMHPTA, BajepHaHOBHIE KanaH, 5%-Hyl0 CAHPTOBYIO HACTOMKY foda.
Ha Bcex ckasHkax mo/kHa ObiTb STHKETKa ¢ Ha3BaHWEM COLEPIKHMOro
H yKazaHHeM MpHMEHEHH.



NPHAOXEHHE 1

Ocnosnoe oGopynopanye # NOCyAa

I. Oas or6opa npo6

CKAAHKH BMECTHMOCTbIO 250—500 M, 1 B 3—4 a

ByTuiin o6bemoM 5—6 J.

TToausTuieHoBLle 6allky BMECTHMOCTBIO 500 Ma, nONA3THNEHOBHE GYyThiaH 06beMOM
5=10 a.

Kpyxku dapdopoBpie BMeCTHMOCTBIO 250—=300 Ma u | a.

Benpa o6bemom 10 a.

BaHKH ¢ KpblliKaMH BMeCTHMOCTbIO 500—700 Ma u 1 a.

KoBwn MeTaannyeckue o6beMoM 500—-700 ma ¢ mepepsiHHOA pyuxofl.

MeH3ypkn Ha 250—500 ma.

BatoMeTpul AAA B3ATHR npo6 B3 BomoeMma.

BaTtoMeTp AN B3ATHA Npo6 Ha pacTBOpeHHBIA Kucjopoa (cm. puc. 5).
TepMOMeTPH B MeTaNJIHUECKON onpaBe AAS M3MEpPEHHS TeMnepaTypnl BOARL.
SITWHKH AAsT NnepeHOCKH npo6 4-THe3noBbie (o6JaerueHHOro THNa), ¢ rHe3jZaMH ¢ yn-
JOTHeHHeM, oGOpyAOBaHHBIe AAR NepeBo3KH npo6 B Jawo6Goe Bpemsa rona (pesnHo-
BHE MEWKH Aaf AbAa H Topsuefl BOAL).

XonopuNbHHKH: NoxoAHbIft (cymka), 1LIX-04, aans XxpaHeHHs npo6 B nAaGopatopuu
uan 6biToBoi TiMa «3HJI», «<OKA>»>.

AcnupaTopst.

TasoBbie nunerxy (aas orGopa npoG) Ha 300—500 ma.

I1. Oas o6caenoBaHHa BofloeMa

HOHovepnatenr 3KMaHa Ha Tpoce C NOCLUILHLIMH FPYy3aMM, NJolilaflb CedeHHS
1/40 M2,

Hanococe IMepdunbesa.

Muxpobentomerp I'ypesnua — LleeGa, nnomans saxsata 1/500.

CuTo mnpommIBHOE, MeTaJJHuecKoe, siyeltka paamepoM 0,4 MM, HAH IWEJKOBOE
(rasz Ne 23).

TlnaukToHHas CeTL C METAANHYECKHM CTAKAHUMKOM ¥ pe3uHoBofA TpPyGxoft ¢ 3a-
KHMOM Mopa, ras Ne 68.

Batomerp Tuna PyTHepa Ha Tpoce.

BaTtoMeTp HAH KOBII Ha lITaHre,

CKpefiok, cayoK, KOBWI, BeapO.

Bennifi auck CexkH.

TepMoMeTp B MeTaJsnyeckofi onpaBe ¢ ueHoft meaenns 0,1 uau 0,5°C,

111. Ons GHONOrHYECKOro aHaaH3a

Mukpockonn uMMepcHotiible MBH-3, MBP-3, MBH-6, MBH-11.
Mukpockon GuHOKYaapHLIfl cTepeockonnuecknii MBC-2.
PucoBaabnwii annapart.

Mukpodortokamepa MPK-2.

doToannapaTt ¢ 3epKaiabHoll kamepofl.

dotoHacanka (K MHKpockony) M®H-1.

OKynsap-MHRpOMETP.

Jlyna mTaTHBHaA.

AKBapHYMbl 1/ coaep)XaHHA PHOE.

266



KpHCTanan3aTopsl PasHoro pasmMepa.
HoMHHIUB, MUHUETH!, HrABI NpenapoBafbHble.
<DHALTPH MeMOpanubie Ne 6.
Creksa NMoKpoBlible AJA MHKponpenapatoB pazMepoM 18X18 MM H 24X24 MM, CTex-
Na mpeaMeTHhIL,
BopoHku 3eiila.
KanuanapHole NHNETKYH.
TIHNeTKH HaA |—2 MJ ¢ PE3HHOBBIMH TPYIIaMH.
IV. Oas xuMHY9eCKOro W GaKTepHOJOrHUeCKoro aHaausa
APBTOKNaBHL.
Annapat BTH-2 (razoanannsartop).
Becbt aHaanThHyeckne BJIA-200M, Texuuueckne BJITK-500,
Mukpockon ¢ HMMepCHOHRHOA cHCTeMoil.
Konopumetp-nedpenomerp ®IK-56-M, ®3K-60.
PryTHuit MmanoMerp.
Morenunomerp 340.
Lleutpudyra LIJIKA-1 pau LUJIC 31-M.
Cywnasuuiit wkadp ¢ tepMmoperyasropom CHOJ 2,5 (3,5).
Tepmocrat ¢ peryaatopom TC-80, ¢ BoasHo#t pyGawkoft L1-112-41-MVY-4,2.
Xoaonunwurk IIX-04 pas xpaHeHHs npo6 uau GuitoBoit «3UJI», «OKAs,
TMeunr MydeavHan MII-2YM.
Juctuanaropo 1-4-734, BIL-2.
TpuGop nasa pacuera KoJioHHit GaKTepufl,
Ocsetuteas OH-19.
BakyyM-Hacoc.
TliacTHHKA ¢ ceTKoft ana cueTa Ko/AQHuM.
Jiyna ¢ 5-KpaTHbIM YBeJHYeHHeM.
lMeHans MeTanaHYECKHE AJISt MHOETOK,
Panuomerp «flcenn-3»,
ManTku sneKTpHYecKHe.
BauH BopAusble.
Hacochi: KoMoBCKOro, BofoCTpyliHbie CTEKARHHLIE,
Annapatnt Cokcierra (o6beM 3KcTpakTopa) 100 ma.
Pasmeabuntenpr TKanefi PT-1 (npuGop MoKer ObiTb HCNOJAb30BaH AAfl pa3Menbye-
HuA npo6 NMecka H OCAZAKOB NPH 3aMeHe HoxXel, cneUHaNbHO H3rOTOBJAEHHBLIX B Me-
XaHuyeckoll mactepckoft).
Brokest 3,5%3,5; 3,.5X4 MM.
Biopetkn o6bemoM 25—=50 Ma.
BaHkH mupoKorop/sie BMeCTHMOCTbI0 250, £00 Ma C NpHTepTHIMH NPoGKaMH.
Byrninn o6bemoM 2; 3; §; 10; 20 n, GYyThiJIM C HHXHHM TYGycoM ob6bemom 2; 3;
4: 5 a.
BopolikKH XHMHYeCKHe AAA PUABTPOBAHHA AHaMeTpoM 3—20 cM.
Boposku Bioxnepa puamerpom 5; 8; 10; 16 cm.
{IlioTTenb-annapar.
Kon6u niaockopoHHbie oGbeMoMm 100—1000 ma.
Konbu dpneumefiepa 50—1000; 1500 ma.
Kon6ut Kveappans 200—300 ma.
KanejbHble BopoHkkr 100 M.
HenutrenpHbie BOopoHKH 100; 200; 500 ma; 1 a.
KaneabHHUBI ¢ HOCHKOM HJH C NPHTepTOf nMuneTKof.
MepHble Koa6u o6beMoM 25; 50; 100; 500 ma, 1 a,
IMpo6GHpKH XxMMHUCCKHE, GaKTEPHONOrHYeCKHe.
Tiunerka Mopa o6wemom 10; 25; 50; 100 ma.
‘TNMunerky uuanngpuyeckne 1; 3; 5; 10; 20 Ma ¢ uenoft Aeneuus 0,1 Mma.
Kon6bt Byuazena aaa ¢duasvtpoBanus 250, 500 ma, | 4.
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CKAAHKH AASA KHCAOT ¢ MPHTEPTHIMH NPoGkamMu M KOAMAYKAMH BMECTHMOCTBIO OT

100 Mma no 1 A,
Cxkaankn Tumerxo o6bvemom 250 ma.
CrakaHp xuMuveckue 50; 100; 250 ma.

CTynku ¢ necTHKaMH ¢apdoposbie, WNaTenn, AOMKH, CBEPAA, HANHALHHKH, HOMHH-
1bl, MHHUETH, KHCTH, NPOGKH KOPKOBHIe ¥ pe3nHOBbIE, TPYGKH pe3nHoBHIE, BOCKO-

Bble KapaHZallH,

Turan 3,5X2,5; 4,5X%3,5 MM,

Turau Cyua.

Turan Hytya Ne 3, 4.

Ha6op cHT ana pacceBa MNecKa.
DoplITOCH, HAaCAAKH, AJNOHMKH, BTYJNKH.

Yawkun dapdoposbbie AAA BhINapHBaHHA obGbemom 50, 100, 250, 1575 ma.

Yawku Gaxkrepronoruuyeckue IMeTpu.

®apdopoBhie KPYKKH BMECTHMOCTBIO 500 ma, 1 a.

Lnaunaps Jlucenko #a 1 a (cM. puc. 14), uuaunapsl Mepsusie 10,
500 ma, 1 a.

HaGop TepMOMETPOB H apeoMeTposB.

XonoAHALHUKH UHIHHAPHYECKHEe H LIAPDHKOBHIE,

SKeukatopm puHamerpom 14; 16; 20 cMm.

25'

100,



NPHIOXEHHE 2

i

Sphaerotilus natans Cladothrix dichotoma. Tonmuura HHTH
3—10 MKM

é.
L - 3
R O o TS S

Beggiatoa alba. CepoGaktepuu Thiothrix nivea. Cepo6akrepuu.
TonuHa HHTelt 3—4 MKM

Huaukatopisie npoctefimpe aKTHBHOTO Haa

Zoogloea Oicomonas mutabilis.
Ramigera Hauna 17 mkm
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Hpodormenue npunr. 2

Bodo globosus 13—22 mx (1). B. edax (2}. Hyalodiscus limax
B. caudatus (3) 10—15 mxM

Amoeba proteus Arcella vulgaris Pamphagus hyali-
200—1100 MkM 48—150 MkM nus 30-- 40 MKM
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MTpodosrmenue npun, 2

Coleps uncinatus Litonotus Litonotus lamella ~ Amphileptus
0 MKM anser 400— 60—90 Mkm carchesii
1000 mkMm 160 MkM

Colpidium Cinetochilum Aspidisca costata
colpoda margarita- 30—40 Mkm
90—120 MkM ceum
30—45 MKkM
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Npodoaxerue npua. 2

Aspidisca turrida Euplotes haron Oxytricha
20—28 mMkM 80 MKM pellionella
80—100 MKM

Stylonychia Paramecium Podophrya
pustulata caudatum fixa
180—220 mxkm  120— 330 Mmkm 10—28 mkM
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Mpodosrxcenue npua. 2

Vorticella Vorticella Carchesium
microstoma convallaria spectabile
60—110 mkm 60—120 MxkM 90—110 MKM

Epistylis plicatilis Opercularia coarctata
80—120 mkm 60 MKM

10 34x. 1691 273



Mpodormenune npua, 2

Opercularia glomerata, Phifodina Callidina
Kononns 450 Mxm roseola vorax
200 MKM 400 mxm

Cathypna Notommata Nematoda
luna ansata 5—10 MM
200 mxm 200 MM

Hydracarina Psichoda Podura
274 5—7 MM 10—20 mm f—1,5 MM



ITPHAOKEHHE 3

Tpe6oBaHun K coctasy BPOMBIWACHHbLX CTOMHGLIX Boga (CHuNl 11--32-74)

JonycTHMble KOH-
HeHTpauHH oT-
AeJabHbIX BelleCTB

B CTOYHBIX BOAAxX CreneHb ynasne-

HHS B Npoliecce

BeuectBo fIpH NOCTYNAEHHH
HA COOpYKEeHNS nonnoNl ouHCTKY
NoAHOR GHONOTH- (3+32), %
YyeCKoft oulCTKH,
Mrja
Hedts n nedrenpoaykrm’ . . . . . . 25 85—90
CHHTeTHYeCKHe  MOBePXHOCTHO-AKTHBHbBIC

Beutecrpa’:
GHoNorHYeCKHe MATKHe (OKMcAsoLiBe-
€A Ha COOpYXKeHHAX Ouodoruvyeckoft

OYHCTKH):
AHHOHHBIE . . . . . . .+ . . . 20 80
HeHoHorelItble e e e e e 50 90
npoMeXyToyHbie:
AHHOHHBIE . ., . . . . . . . . 20 60
HeHOHOreHHble e e e e e 20 75
dopManbaEerua . . . . . . . . . . 25 80
Cyapbbuabl . . . . . . . . . . 1 99,5
Meab . . « v . o o o0 R8s 80
Hukenr . . . . « o o v < o .. 0,5 50
Kaamuft . . . . . . . . ... 0.1 60
XpoMm (TpexBadewTHpi#) . . . . . . 2,5 80
LHEK . . v v v v e e e e e e s 1 70
25 90

CepHOKHCALIE KpacHTeaqH . . . . .

CHHTeTHueCKHe (aKTHBHBE, AHCHEPCHbBIE,
KHCAOTHBle, KyGOBLle, NpsiMbie, MeTalo:
cofepallue) KpacHteAw . . . . . . 25 70

MBIBAK .« « o « « o o o o o - 0.1 50
Luanuab® . - o o e v o e e L5 -
PIYTb . « o« « o o« o o « « o+ 0,005 -
CBRHELL . « « « « o « o « o 4 0.1 50
KOGaMbT « « + « o o o 0 o 0 . . ! 50

} HedTEeNpOAYKTAMH FABASIOTCR MAMOMONAPHBIE HAH HENOAAPHLIE BellecTBa,
pacTBopHMble B H-TekcakHe.

2 [Ipn HaJHYHK B CTOMHLIX BOAAX CMECH aHHMOHHHIX H HeHnoreHHbix CIIAB
o6man KOHUEHTPALHA HX He JoJKHa ApBbiwaTh 20 mr/a.

3 3a uckawuennem deppounanuaos.

¢ 3, +3:=3DPeKTHBIOCTE Mexainuyeckoll H GHoONOrHYecKoil OYHCTKH CTaH-
UHH.
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NTPHJOXEHHE 4

POPMA |
SOPMb TEXHONOTHYECKKX OTYETOB PABOTHI OYHCTHBHIX COOPY)XEHHA TFOPOACKOA KAHANH3AUMK
Mocrynacusue H pacupesencHHe CTOYHBIX BOA
3a m-u 19 r.
CTaHUNS a3PIUUH
- Ic 3
3 YTOUHLIR NPUTOK, THIC. M
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363

MDPHIIO)KEHHE §

PEKOMEHAYEMDIE TPEBOBAHRA K COCTABY NPOMbBIUNIEHHBIX CTOYUHDLIX BOA, CEPACBIBAEMBIX B TOPOACKYIO

KAHAJIH3ALHIO
NAK BoaoeMoB, Mr/a
Oxupaemelit co-
Honyctuman Crenenb craB GHoJOTHYE- X034iicTBeHHO-
[Toxa3arean KoHUeHTpauus, yaaneHus CKH OYHULeHHBIX NHTbLEBOrO H puiGoxo3aficT-
Mrjn (31+33), % CTOYHBIX BOZX, KYAbTYPHO-6bITO- BEHHOro BOAO-
mr/a BOTO BOAOMNOJb- NnoAb30BaHHSA
30BaHHA
BapemteHHbie BellecTBa . 500 92—-93 10—15 He ZROAXHO YBEJAHUYHBATHCA Goablle
geM Ha 0,75 8
3oabHOCTb B3BeLIeHHBIX BellecTB, % 30 — -— —_ —_
BlXgonn . 500 92—95 15—20 6 3
BIIKs . 425 92—95 8—12 - —
XIK . e e . 500 65—80 100 - -
Peaknua cpeaw, pH 6—9 —_ 7,5—8 — 6,5—8,5
IMaoTHHA oCcTaTOK . 2000 -— 1000 1000 YBeauuenuye co-
JepXKaHHA cBulllle
30 Ha 5%

SdupopacTropuMbIe 25 75—80 5—10 —_ -
HedTtenpoayKkrel 5 80--85 0.5—1 0.3 0,05
OpraHHuecKHe KPacHTeAH . 1-2 100 0 — -
GeHoNu . . 5 95 0,05 0,001 0,001
ARKHACYAbPaTH 1,5 80 0.3 0,5 0.5
Xaopunft cyabhoHea . 0,5 60—70 0,15 - 0,1
Cyasdouca HII-1 0,5 50—60 0,25 - 0,2
Cyasdonoa IMH-3 0,5 70—80 10,1 - 0.1




ITpodoanernue npua. 5

€63

10K sopoemoB, Mr/a
Oxuapaenni
Aonycramas Crenens ygane- | cocras 6uonorn- | xossiicreenno-
Tloka3atensb KOHNEeRTpaLHA, Hua YeCKH OuMIReHHLIX NHTHEBOTO H PHGOX03AACTBEH
Mrj/a 31+39.), % CTOUHHX BOJ{, | KYJbTypHO-6HITO-| HOrO BOAOMOJb-
Mr/a BOT'0O BOAONOJb. 30BaHBA
30BaHHUA
XKenezo . . . e . 5 80 1 0.5 0,5
Mens . . e e e e 0,5 80 0.1 1 0,01
HHgens . . . e e e . 0,5 50 0,05—0,09 0.1 0.01
CpHHel, . . e e e e e e e 0,5 75—85 0,007—0,016 0,1 0,1
Kagunt . . e e e e e e e 0,1 60 0,01 0,01 0,005
KoGaabT . e e e e e e e e 0.1 50—60 0,004—0,006 1 0,01
XpoM (mmectTHBajNeHTHWA) . . . . . 0.1 -— —_ 0.1 -
Xpom (TpexBaseHTHmMA) . . . . . . . 0,5 80 0,04—0,14 0.5 —
Huek . . . .. PPN 1 70 0,16—0,26 1 0,01
MpmbAK . e e e e 0,1 50—70 0,004—0,032 0,05 0,05
Cyapouau . .. e e 1 —_ - 0 0
PTOPHABL . . .« . . e e e e e - 1.5 -_ - 1.5 —
Hgasmasl . . . « « ¢ ¢« « o v . . 0,1 - — 0.1 0,05
Asor of6muft . . . . . . . . . . . 30 25 25 2 6,05
PacteopenHnit KHcaopoad . . . . . - — —_ 4 He Menee 4 He retee 6
JETOM

CBOGOAHBIA XAODP . « + o « o o =« -— — 1.5 1,5 0
DochaTel . . . o e e e e e e e 8 70 2,5 — -

NMpumevyaHnHe, DBapuil, ceneH, cepe6po H APYrHe MeTaanl — He Gojee 1 MI/n HHAHBHAYANbHO HJH CYMMAapHO.



TTPHJIOJKEHHE 6

IpudT CHeanena M 1 AAR H3IMEPEHHN NPO3PATHOCTH BOAK
(a5t yao6CcTBa NOMb30OBAaHHA WPHGT NMOBTOPEH HECKONbKO pa3)

1,0

Hayunas caHuTapHasi olleHKa NMHTbeBOIl BOJAbl H HCTOY-
HHKOB BOJOCHaGXKeHHs NpeACTaB/seT OOHY H3 CaMblX CJOX-
HBIX Mpo6/eM CaHHTAPHOM 3KCMepTH3bI

5 4 1 7 8 3 0 9

1,0

Hayunas caHHTapHasi oueHKa NMHTbEBOIl BOAbLI H HCTOY-
HHKOB BONOCHA0XKeHHsA NMpeACTaBaseT OAHY H3 CaMbiX CJOXK-
HbIX Mpo6JeM CaHHTapHOH 3KCNepTH3bI

5 4 1 7 8 3 0 9
1,0

HayyHas caHuTapHasi oueHKa MHTbeBOM BOAbI H HCTOU-
HHKOB BOZOCHa0XKeHHs NPeACTaBJsAeT OAHY H3 CaMbIX CJIOXK-
HbIX Npo6/ieM CAHHTAaPHOMH KCNepTH3b

5 4 1 7 8 3 0 9
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1,0

HayuHas caHuTapHasi oleHKa NMHTbeBOH BOLLI H HCTOY-
HHKOB BO/IOCHaGKeHHs NPelCTaB/sieT OAHY H3 CaMbiX CJOMK-
HBIX MPOG/IeM CAHHTAPHON IKCMEePTH3HI

5 4 1 7 8 3 0 9

1,0

HayuHas caHHTapHasi olleHKa NMHTbEBOH BOAbLl M HCTOY-
HHKOB BOJOCHAGKEHHUst MPECTaB/SET OAHY H3 CaMbIX CJIOXK-
HBIX IPOGJIeM CAaHHTapPHOH SKCNEPTH3bI

5 4 1 7 8 3 0 9

1,0

Hayynas canntapHasi oleHKa MHTbeBOJ1 BOJbLI H HCTOY-
HHKOB BOJOCHaGX€eHHs NMPeACTaBJIsET OJHY H3 CaMbIX CJAOXK-
HbIX po6JieM CaHHTapHOM KCNePTH3bI

5 4 1 7 8 3 0 9
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