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METOAbl MOHWTOPWUHTA BOAHbIM OBbEKTOB

Boma, camoe pacnipocTpaHeHHOE COeTMHEHUE B MIPH-
pome, He ObIBaeT abcomoTHO yucToiu. IlpupomHas Boma
CONIePXUT MHOTOYMCJIEHHBIE PAaCTBOPEHHbBIE BEIIECTBA —
COJIX, KWUCJIOTHI, IIEJI0YM, ra3bl (YIJEKUCIBIA Ta3, a3or,
KHCJIOPO[l, CEPOBOAOPO[), MPOMYKThHl OTXOA0B MTPOMBIIILIECH-
HBIX IPEANPUATHAI 1 HEPACTBOPUMBIE YACTUIIBI MUHEPAJIb-
HOTO ¥ OPTaHUYECKOIO IMPOMCXOXICHUSI.

CBoIiCTBa M KayeCTBO BOMABI 3aBMCIT OT COCTaBa U
KOHIIEHTpaIluM COAepKaInXCcs B Helt BeliecTB. Hanbomee
yucTas MpUpOmHAsl Bodga — JOXJAEeBasi, HO U OHA COIEp-
JKUT IMIPUMECH M pacTBOpeHHBIe BemecTBa (mo 50 mr/mn).

CopepxaHue paCTBOPEHHBIX BEIIECTB B MOPCKOI1 BOJIE
cocrtasister 10000— 20000, a B Boge 0KeaHOB— OKOJIO
35000 mr/n. Boma conenbix o3ep — 200000 mr/n u G6oee.

Bomny, conepxamryio mo 0,1% pacTBOpeHHBIX BEIIIECCTB,
MIPUHSATO Ha3bIBaTh MpecHoi, ot 0,1 1o 5% — MuHepanu-
30BaHHOM, CBHIIIE 5% — COJICHOI.

Bomoemnl, 3arpsi3HeHHbIE OPraHUYECKMMU CTOKAMMU,
KaK M OpTraHu3Mbl, CIIOCOOHBIE XWUTh B HMX, Ha3bIBaIOT
carnpoOHBIMU (OT TPEYECKOr0 CJI0BA «CalpoC» —THUIIOM).
ITo creneHu 3arpsI3HEHHOCTH BOJ OPTAaHMYECKUMM Bellle-
CTBaMM BOJIOE€MBI KJIaCCU(PUIIMPYIOT Ha TOJUCANIPOOHBIE,
Me3ocarpoOHbIe (TToapasneisieMbie Ha ab(a-Me30carpoo-
HbIe U 0eTa-Me30carpoOHbIe) U OJIMTOCAaIIpOOHEBIE.

B nmonuncanpoOHOIi 30HEe BogoeMa OpTaHMYECKMX Be-
IIECTB MHOTO, KMCJIOPO/ia HET. 31eCh IIPOMCXOIUT pacCIIen-
JIeHre OEJIKOB U YIJIEBOIOB.

B Me3ocamnpo6HOIT 30He HET HEPA3JTOXKUBIIUXCS OEII-
KOB, €CTh CEPOBOIOPOMI, TMOKCHUMI yIjepoaa M KUCIOPOI.
I[Ipoucxoaut MuUHepanu3amms OPraHUYECKUX BEIIECTB.
Ectb pasmuuusa mMexnmy anbda- m OeTa-Me30carmrpoOHOM
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3oHamMu. Boma B anbga-me3zocanpoOHO 30HE YMEPEHHO
3arpsi3HeHa OpraHM4YecKMMU BellleCTBaMU, €CTh aMMUAK 1
aMHUHOCOEIMHEHMSI, KMCIopoaa Maio. B 6era-me3ocanpoo-
HOW 30HE OPraHMYECKMUX 3arpsA3HUTEJICH Majlo; KpoMe
aMMMakKa, eCTb MNPONYKThl €r0 OKMCJIEHHUS — a30THas U
a30TUCTas KUCIOThl, MHOTO KHCJIOPOAA.

B onurocanpoOHOit 30He ITPaKTUYECKKM HET PACTBOPEH-
HbIX OPraHMYECKHUX BEUIECTB, KUCJIOpOJa MHOTO, BOJa
yucras.

B nporpamMmme 1KOJIBHOTO 3KOMOHUTOPUHTA TIpeasia-
raeTcs M3yyeHue BOIbl MPUPOIHBIX TOBEPXHOCTHBIX BO-
oeMoB (pek, MpyaoB, 03ep, pyYbeB, KaHAIOB U T. 1.) O1O-
WHIWKAIMOHHBIMU U PU3UKO-XUMUUYECKUMU METOTAMM.

M3 6MoMHAMKAIIMOHHBIX METOI0B IMIPOrpaMMOii mpe-
NYCMOTPEHO U3yYeHUE KauecTBa BOJbI MO HAIMYUIO OUO-
WHAUKATOPOB:

- pacTUTENbHBIX (00Iee YUCI0 BUAOB BOAOPOCIEH, 10-
MUHUPYIOIIME BUIbI BOAOPOCIEid, calpoOHOCTb BO-
oema);

- XUBOTHBIX (OMOTUYECKMIA MHAEKC, uHaeKc ['ynHaiiTa
uyotaes).

M3 opraHosienTu4YecKux CBOMCTB BOJbl PEKOMEHYET-
csl IPOBOJAUTH OMNpeeieHUe MPO3PavYHOCTU, 1IBETHOCTH,
1IBeTa, 3araxa, COJep>XaHUs B3BEUIEHHBIX BEIIECTB; U3
XMMHUUYECKUX — BogopoaHoro nokasaress (pH), cyxoro oc-
TaTKa, XKeCTKOCTHU, KapOOHATOB U TMAPOKapOOHATOB, aM-
MMHaKa ¥ MOHOB aMMOHUS, HUTPUTOB, HUTPATOB, XJIOPUIOB,
cyJib(haToB, paCTBOPEHHOTO KMCJI0POIa, OKUCISIEMOCTH.

Kpowme Toro, B mporpaMMy MOHMTOPUHIA BKJIIOUYEHO
olpejieieHMe KauecTBa BOAbl MO METOAy aBTorpaduu Ha
¢oTobymare.

Pe3ynbTaThl TpOBEJEHHBIX UCCIEJ0BAHUI BHOCITCS B
TabJ. 22 u 23 3KomnacropTa.

M 8.1. BHOMHOMKALMOHHbIE METOAbI

BuaoBoit cocTtaB 1 YMCIIEHHOCTh OOUTaTesIell BomoeMa
3aBUCAT OT CBOIMCTB BOAbl. [1aBHast uaess OMOMOHUTOPUH-
ra COCTOUT B TOM, UYTO TMAPOOMOHTHI OTPAXKAIOT CIOXMB-
IIecs B BOJZOEME YCIOBUS Cpelbl. Te BUIbI, AT KOTOPBIX

pI  3TU YCIOBUS HeONAarONPUSATHBI, BHINAAAIOT, 3aMEHSSICh
Il HOBBIMM BUAAMU C UHBIMU MOTPEOHOCTSIMMU.

MeTozb! MOHVTODHTa BOIHbIX 00bEKTOR

8.1.1. DHOHHAMKALHA KayecTsa BOAbI
C MCNOMb30BaHMeM Bogopocneil (anbromnpukauus! M0]

B xauecTBe MHAMKATOPOB 3aTrPsSI3HEHUS BOABI OpPraHU-
YeCKMMU BellleCTBAMMU Hapsmy C APYTUMM OpraHM3MaMu
HCTIONB3YIOTCS BOXOPOCIIH.

Kak u3yyats Bogoem

Ilepsoiii sman u3yuenus — HaOJIOAEHUS B NPUPOJE,
Ha Oepery Bogoema. CienyeT oleHUTh: 1) MPOTOYHOCTh
BoJOEMa, 2) HaJIMYMe MPUOPEXKHBIX WIM BOIHBIX 3apOCEi
BBICIIUX PACTEHUU (T. €. UMEIOLIMX JIUCTbSI U KOPHU —
cTe0J MOTYT OBITh HE3aMETHBIMU), 3) 3apacTaHUE BOMO-
e€Ma BOJOPOCJSIMU, MOSBJSIOIMIMMUCS Ha MOBEPXHOCTU
BOIBI B BUJE «TUHBI», 4) BOJOPOCIH, IPUKPETIJIEHHBIE KO
JIHY WU TOJABOJHBIM NpEAMETAM, 5) OKpPacKy BOJbl, T. €.
HaJIMuMe «lBeTeHUs» Boabl. [Ipu «lIBeTeHUU» BOOa MpPH-
obpeTaeT IMbO0 SIPKO-3€JIEHbII UBET (Pa3BUTHUE 3€JEHBIX BO-
Jopocieit), 11bo cepoBaTO-CHHE-3eJIeHYI0 OKpacKy (pas-
BUTHE CUHE3eJIeHbIX Bomopocieit). «lIBeTeHue» BOJIbI
BO3HUKAET O0bIYHO, KOoraa B 1 Jl BOJbl HACUMTHIBAETCS He-
CKOJIbKO MUJUIMOHOB KJIETOK.

Bmopoii sman u3yuenus — cOOp MaTepuasaoB IS
J1abopaToOpHOTro ucciaeaoBaHus (cOOp BOAOPOCIEI).

B BogoeMe Bogopoc/iy MOCEISIIOTCS B TpeX MECTOO0M -
TaHUSX:

1) B ToIIIE BOABI (3TO IUIAHKTOH), 2) Ha AHE BOJOEMa
(6enToC) 1 3) Ha IMOBEPXHOCTU MOTPYKEHHBIX B BOILY Mpe/I-
meToB (nmepudutoH). IIpexne Bcero HamO OCMOTPETH BO-
JIoOeM U €ro AHO U OOHApyXUTh Haauuue OeHTOca B BUIE
pa3pacTaHUl BOAOPOCIEH — «TUHbI», XJIOIILEB WJIMU OT-
NIeJIbHBIX HUTEM, coOpaTh ux B 0aHOuKy. Eciau GeHTOC He
3aMETEH MaKpPOCKOMUYECKH, HO THO MOKPBITO UJIOM, TO C
TMOMOIIBIO MUOETKU WIM CTEKJISTHHOM TPYOOUKHU HAJO0 BTSI-
HYTb HEOOJIBIIIOE KOJMYECTBO Wiia U TOXE TOMECTUTD B Oa-
HOYKY. XOpOIIUM 00BbEKTOM ISl U3YYEeHMsT OEHTOCA SIBJIsSI-
I0OTCS XJIOMbS, TJIBIBYIIME IO MOBEPXHOCTU BOJBI: 3TO
KycOouKu OeHTOca, MOAHSIThIE CO JHA BONOEMA BbIAEJICHHBIM
BOJOPOCJISIMU KUCIOPOJIOM.

ITepucduron moxer ObITh IpeaCcTaBIeH JUO0 obOpac-
TaHUSIMU U3 KPYIIHBIX Bogopocieil — no 0,5 M JIMHOM,
MO0 MUKPOCKOTIMYECKMMU HajJeTaMM, KOTOPbIE MOXHO
COCKOOJIUTh HOXXOM. IIpy Hanu4yuM B BojE BHICIIMX pacTe-
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HUI MOXHO CIIeJIaTh «BBDKMMKY» U3 JIMCThEB, Ha KOTOPBIX
BCeraa €CTh BOAOPOCIU-3TUMUTHI.

CnoxHee cbop ¢durtoriaaHkToHa. ToJbpKo B ciiydae
«LIBETEHUS» BOJIIbI, KOTJa BOAOPOC/E OUeHb MHOTO, MOX-
HO CMOTpPETh IUVIAHKTOH B HAaTypaJibHOU Bojae. B OonbIIMH-
CTBE cllydaeB IJIAHKTOH IPUXOAUTCS KOHILIEHTPUPOBATh.
711 3TOTO MCIIONB3YIOTCS MO0 crelualibHasl MJIaHKTOH-
Hasl ceThb C sgueiikaMu < 5 MKM (TaKylo TPYIHO CHAEJaTh),
100 OTCTOMHBIN MeTom: 3auepIribiBaeTcs 0,5 71 BOABI, ITO-
Meliaercsa B OyTbUIKY U dukcupyercss 40% pactBopoM
¢dopmanurHa 10 MOoSIBICHUS YCTONYMBOTO ero 3armaxa (00bId-
HO IOCTaTOuHO 2 MJI popManmHa). Boma orcranBaercs 15 —
20 mHel, MIAaHKTOH B 3TO BpeMs OcaxKIaeTcs, U BOAY OT-
cachlBalOT U3 CEepeAuHbl OYTBUIKA CU(GOHOM, MpU ITOM
IUIAaHKTOH OcTaeTcsl Ha nHe. I aHanm3a OepyT Kariio
IUIAaHKTOHA M MCCJSAYIOT oA MUKPOCKOIIOM. Bce mpoOwI
JOJKHBI OBITh CHAOXEeHBI STUKETKAMHM C YKa3aHUEM JIaThI,
MecTa cbopa U haMUJIMKM KOJIJIEKTOpa.

Tpemuii sman pabome — W3y4YeHHE U OLIEHKa CO-
OpaHHOTO MaTepuaja. boabIIMHCTBO BOmoOpociieil — Judo
MUKPOCKOIINYECKIE OPTaHU3MBI, MO0 TPeOyIOT MUKPO-
CKOITMYECKOTO U3YYeHMUS JUTsl yTouHeHus ctpoeHus. [pen-
BapuUTEJIbHO MperapaThl U3 COOpaHHBIX BOJOPOCIIEi ITpo-
CMaTpPUBAIOTCSI C TOMOIIBIO CTEPEOCKOTTUYECKO JIYIbI, a
3aTeM — MHUKpocKora. OnpenensieTcsi CoOCcTaB BUIOB BO-
JOpOoCJIeil UM BUIOBOE pa3HOOOpa3ue, OOMINE OTIEIb-
HBIX BUIOB, BUIbI-MHAUKATOPHI. Hy>keH MUKPOCKOII C yBe-
naunyeHreM MuHuUMyM x200 (10x20), ayudire x400 (10x40).
XKenarenbHO UMETh omnpeaeauTenu Bogopociei [40]; Ha
puc. 8.1 —8.4 nipeacraBaeHbl HEKOTOpble Hauboiee pac-
MpoCTpaHEeHHBIE BUABI BOTOPOCIEH.

YeTBepThlil 3Tall — OIEHKA pe3yabTaToB. Paszpaboma-
Ha cneyuanvbHas WKaia, No360AA0Wds N0 cocmasy 6000-
pocaeil OUeHUms CMmeneHb OPSAHUHEeCK020 3aepA3HeHUs.

IIpu aHanu3e MpoO MOACUYMUTHIBAETCS OOIEe YUCIO
BCTPEUYEHHBIX BUAOB U O0MIME KaXXI0ro Buaa (Mo S5-0amib-
HOI 1IKaJjie); BBISIBISIOTCS TOMUHMPYIOUINE BUIBI U UX
canpoOHOCTh; JeflaeTcsa BBIBOA O IpeoOJiaflaHUuU BUIOB
onpeneaeHHON calpOOHOCTH.

B nmonucanpo6Holi 30He BogoeMa HabIo1aeTcst oou-
e nHGY30puit u 6akTepuit, BUIOB BOOOPOCIEe HEMHO-
ro: 3TO XJopesula, MOJMTOMAa M HEKOTOphIe BUAbLI XJa-
mugomoHan (puc. 8.2 (1 — 3)). IIpu 3ToM YUCIEHHOCTh

Meroabi MoH¥TOpHHTA BOTHBIX 00DEKTOB

BoJOpociielt MOXXeT ObITh BhicOKO#. IIpeobnanaHue mo-
Mcanpo0OB B €CTECTBEHHBIX BOJOEMax, KakK IpaBujo,
MPUYPOUYEHO K MecTaM cOpoca OpraHu4eCcKux CTOKOB, K
MECTaM <«THUCHMUSI».

B me3o0canpo0OHOIi 30He BUIOBOE pa3HOOOpa3re BOIO-
pocieii 6oabinoe. I1pu 3ToM B 6eTa-Me30campoOHOI 30HE
KOJIMUYECTBO BUJOB BOHOpOCJEH OOJbIIe, 4YeM B aibda-
Me30CcarpoOHO, HO UX YMCIEHHOCTb MOXET OBITh HUXKE.

Hanuune anbda-me3ocarrpo60B rOBOPUT O CYIIECTBO-
BaHMM Oo4YaroB 3arpA3HCEHUSA B OTHOCUTCIIbHO YUCTBIX BO-
JOEMax WK IIPUYPOUYEHO K yYacTKaM, IJie KOHYAETCH BJIM-
sSIHWE CUJIBHOIO 3arpsi3HeHUs (Tak, HalpuMep, Y COpOCOB
OUYMILEHHBIX BOJ T'OPOJCKOW KaHaaM3alMu). DTO MOIYT
OBITh M BOJIOPOCIM IIJIAHKTOHA M OOPBIBKM BOAOpOCIECi
o6enToca (puc. 8.2). B 3acTOMHBIX MecTax 3arpsi3HCHHBIX
BOJOEMOB MHOT/IA BCTPEUYAIOTCSI 3apOCIU SHTOPOMOPQHI,
WIN KUIIedYHULBl (puc. 8.2(4)), 4acTo BMECTE C XJIOIbIMU
OCLIMJIIATOPUU, OTJIMYAIOIIEHCS TPSA3HO-CUHE-3EIICHOMU
okpackoii (puc. 8.3(1, 2)).

bera-me3ocarnpoObl — mokaszaTeji yMEPEHHOI0, MOX-
HO cKa3aThb, €CTECTBEHHOTO 3arpsA3HEeHUs, XapaKTEePHOTO
IJ1s1 2KMBOT'O, HAaITOJIHEHHOI'O MHOTMMU FI/I,Z[pO6I/IOHTaMI/I
BojoeMa. B IraHKTOHe Tpeo61agaloT MHOTHE IUATOMEU
(puc. 8.4, 8.5), B cocTtaBe OeHTOCA M Mepu(pUTOHA OOBIUHA
camasi KpymnHast Bomopociib Kinagodopa (puc. 8.4 (5)), gac-
TO OCTawlasicsl Ha BBICBHIXAIOIIMX Oeperax B BUAE <«Tps-
ITOK». C]OILa XK€ OTHOCMATCA IJIaBalOINe B BUAC TUHDBI XJ10-
MbsI IPYTUX HUTYATOK — CIUPOTUPHI, 3UTHEMBI U aAp. U3
IpynIibl 6eTa-Me30canpo0oB CaeayeT OTMETUTh SIIOBUTYIO
CUHE3eJICHYIO BOogopociab Mukpouuctuc (puc. 84 (1)).

B onurocanpo0Hoit 30He BOIOPOCIN pa3HOOOPA3HBKI,
HO YMCJICHHOCTb MX HeBeauKa. OnurocamnpoObl BCTpeda-
I0OTCA MPEMMYIIECCTBEHHO B YUCTHIX pOAHUKAX, B MOYaXKH-
Hax Ha BEPXOBBIX 00JIOTaX, B PEUHBIX pydyeilKax.

ITockoNbKy IpU IIPOCMOTPE YIUTHIBACTCS HE TOJBKO
COCTaB BMOOB, HO N UX 061/IJII/IC, MO2KHO COCTaBUTDH OIIpEC-
nefleHHbIe KO3 OUIMEHTHI (MM UHAEKCH), YMHOXKasi 00U~
JIie BUJOB OIpeIeIeHHONW CcalmpoOHOCTU Ha MoKasaTeslb
carpoOHoCTH (morycTuM, onuro = 1, 6eta = 2, anbda = 3,
o = 4).

Taxk MOXXHO CpaBHUTD pa3HbIe 110 CAIIPOOHOCTHU BOJIO-
€MBbI. A rJIaBHOE — MOXHO OLECHUTHb OTHOCUTCJIBHYIO YN C-
TOTY BOZbI.
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Puc. 8.2.
Anvgpa-mezocanpobuvie 6000pocau:
1 — ocumiIaTopusi KOpoTKasi,

Puc. 8.1. 2 — OCLMJUIATOPUS BbIIAIOIIASICS,
Iloaucanpobuvie 6odopocau: 3 — HUTLIIWA UIVIOBUIHAS,
1 — monuroma, 2 — Xxjopejula, 3 — BBIJIEHA 3eJieHast 4 — XJaMUIOMOHAC,
Anvgpa-meszocanpobuuie: 5 — HUTLIIKA IUIEHOYHAs,
4— sHTOpOoMOp(da (KulleyHula), 5S— MoOHOpapUINYM, 6 — LIMKJIOTe/N1a MEHETHM,
6 — CTUTEOKJIOHUYM TOHKHIA 7 —XJIaMUJOMOHAC aTaKTOraMHBbIA,
OaucocanpobHuie: 8 — rOHUYM ITEKTOpPaIbHEII,

7 — MuKpocTepuac, 8 — KocMapuyMm, 9 — cuHypa 9 — KJIOCTEPUYM MIONbYATHIA 193
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Ium =2 MRM

Puc. 8.3.
bema-me3ocanpobrvie odopocau: Puc. §.4.
1 — MUKPOLIMCTHC CUHEBATO-3€JIEHBbIIA, bema-me3zocanpobnvie 6odopocau:
2 — TmemuacTpuyM, 1 — MeJio3upa 3epHUCTas,

3 — MUKpaTUHUYM,

2 — MeJio31pa UTaJIbsIHCKAs,
4 — aKTUHACTPYM,

3 — nuaTtoma OOBIKHOBEHHaS,

5a — kimagodopa (oO1IMit BUL), 4 — (pparunapus,
56 — xiagodopa — omHa KJeTKa, 5 — cuHenpa urojpyarTas,
6 — Tabenapus, 6 — acTepuoHeJlIa CTpoitHas,

7 — cnvporupa 7 — clieHeleCMyC YeThIPEXXBOCThI



8.1.2. DBuouHgMkauua Kayectsa Bofbl
N0 XMBOTHOMY HaceneHun)

8.1.2.1. OT60p 1 00padoTKa NMPOO 1A aHAIHU3A

KonnuecTBo y4acTKOB peKU, BhIOMpPaeMbIX AJist o0cie-
IOBaHWUs, ompeaessercs ueasimu padotel. [Ipu ucciaemo-
BaHMU KauecTBa BOJAbl HAa BCEM MPOTSXKEHUU BOJIOTOKA Me-
cTa 0TOOpa Mpod BHIOMPAIOT Yepe3 paBHbIE MHTEPBAJIBI OT
HUCTOKa 10 ycThsl. Eciu uccnenyeTcs BIMSHUE KOHKPETHO-
0 UICTOYHMKA 3arpsi3HEeHUSI, KaueCTBO BOAbI MOXET OIpe-
NEeJsIThCs Ha HeOOJbIIOM YMCIIe YYaCTKOB HMXKE WM BbIIIE
MO TEYEHUIO OT HETO.

ITpu BeIOOpE yY4acCTKOB OTOOpa MpoO claedyeT YUYMThI-
BaTh psij ycaoBuii. Ha HUX He JOXKHO OBITh MEJTKOBOAUM C
TYCTOI BOIHOM PAaCTUTEIBHOCTBIO, a TAKXKE 3aTOHOB C 3ac-
ToliHOI Bomoii. M1 B ToM, U B IpyroM ciydyae JOHHOE Hace-
JIeHUEe MOXET 3HAYMTEJbHO OTJIMYAThCSI OT TaKOBOTO Ha
yyacTKaX peKu ¢ HOPMaJbHON CKOPOCTbIO TEUEHMST BOIbI.

OueHb BaXXHO, YTOOBI B TpOoOax Ha Kaxao0M U3 o0ciie-
JMIOBAaHHBIX YYaCTKOB OBbLIM TpeACTaBIeHBI TOHHBIE Opra-
HU3MBI Pa3IUYHbIX OMOTOIOB: UJIUCTBIX, TIECUaHbIX U Ka-
MEHMCTBIX TPYHTOB; CKOIJIEHUI pacTUTEIbHOCTH, a TAKXKE
€€ OCTaTKOB; MOrPYXEHHBIX B BOIY CTBOJIOB, BETOK 1 MHBIX
MpeaMeToB U T. M. YeM pazHooOpa3Hee yuacTOK MO YUCITY
MECTOOOUTAHUM, TEM YUCIIO ITPOO TOKHO OBITH OOJIBIIIE.
Ho 1 Ha yyacTKax ¢ 0ofHOOOpPa3HBIM THOM YMCJIO TTPOO He
IIOJIKHO OBITh MEHEe TpeX.

ITpo6Bl TpyHTa ¢ OOMTAIOIIMMK B HEM JOHHBIMU Opra-
HU3MaMU OTOMPAIOT C MOMOIIbIO CHelMaJbHbIX JIOBYIIEK:
3aKUJIHON Apard U caykoBoro ckpeoka (puc. 8.4). 3akumi-
Hasl Ipara npeacTaBiisieT co00i TpeyrojbHYyI0 MUpaMuLy,
OCHOBaHHEM KOTOPOM CIIY>XUT TPEYrOoJbHUK U3 CTAJbHBIX
MoJjioc, a pedpaMu — CTaJlbHbIE MPYThSI, XXECTKO CKpeIl-
JIEHHBIE IPYT ¢ APYroM (B BEpILIMHE MUPAMUIbI), a TAKXe
¢ yrilaMu ocHoBaHMs. JiMHa CTOPOHBI OCHOBaHUS — 25 CM,
BeIcoTa upaMuabl — 50 — 75 cM. BoKoBbIe CTOPOHBI MU-
paMuabl OOIIMBAIOTCSI MTPOYHBIM CETYAThIM MaTepuaioM
(Hanmpumep, MeTbHUYHBIM razoM Ne 17— 19). [Ipara npu-
MeHsIeTCsl Ul 00JIoBa yaaJdeHHbBIX OT Oepera y4acTKOB JIHa.
Jlns1 aTOro ee 3aKMAbIBAIOT ¢ Oepera WiM ¢ JIOAKUA U BOJO-
KYT 10 IHY C TTIOMOIILIbIO BEPEeBKU UM TPOCHUKA.

CkpeboK mpencrasiseT co00il cayok, MMEIOIIUNA B

I¥b HMXHEH YacTH OyroodbpasHoro oboma 3aTOYECHHYIO Me-

MeTozbI MOHUTODUHTA BORHBX B AT

TaJUIMYECKYIO TUIAaCTMHKY mIMHOK 25 cM. Cadok, Kak U
Jpary, oOIIMBaIOT MPOYHON ceTyaToil TKaHbio. Bo Bpems
oTOopa Mpod ABMXKEHUE cadyKa W Jpard CJIeayeT Halpas-
JISITh IPOTHUB TE€YEHUSI, YTOOBI OTJIOBJIEHHbIE OPraHNU3MEbI HE
BBIMBIBAJICh U3 HUX BOAOM.

Puc. 8.5. I — ckpebok; 2 — 3axudunas dpaea (obwuii 6ud, pama
0MmOenbHo)

[Tocne Kaxmoro HarmoJIHEHUs JIOBYIIIEK JOHHBIM MaTe-
puasoM MpoObl MPOMbBIBAIOT HETIOCPEACTBEHHO B 3THX XK€
JIOBYIIIKAX M TOMEIIAIT B dMaJMpOBaHHbIE €MKOCTU C
KpblmkaMu. OTOOpP OpraHM3MOB M3 MPOMBITOIO TPyHTa
00BIUHO BeAYT HA MecTe oTOopa npob. I1pu 3TOoM HebOOIb-
1IyI0 TTOPIUIO TPYyHTA MEPEHOCSIT B KIOBETY C BOJAON U C
MOMOIIIbIO MUHIIETa MePeKIaablBalOT XKMBOTHBIX B OaHOY-
KU ¢ 4%-HbIM pacTBopoM popMannHa. Ha 6aHoYKM HakITe-
MBAIOTCS 3TUKETKU, Ha KOTOPBIX YKa3bIBAIOTCS Ha3BaHUE
peKM, a TakKxXe JAaTa MU MecTo oTdoopa nmpoosl. Jlonmyckaercs
pa306op npo6 u B 1abopatopun. ITpoMbITbIE TPOOBI MOTYT
XpPaHUTBLCS B XOJIOAMIBHUKE B TedeHUEe 1 — 2 CYTOK.

8.1.2.2. OneHka Ka4ecTBa BOAbI MAJILIX PEK U 03€p MO
ouoTuyeckomy unaekcy [10, 11, 33]

O yncTOTE BOIBI MPUPOTHOTO BOIOEMAa MOXHO CYIUTh
110 BUJOBOMY Pa3HOOOpa3uio U OOMINIO KUBOTHOTO Ha-
ceJieHus.

YucThie BOTOEMBI 3aCEJISIOT IMYMHKY BECHSTHOK, T10-
NIEHOK, BUMCJIOKPBIJIOK M py4YeHUKOB. OHU HE BBIHOCST
3arpsI3HEHUS M OBICTPO MCUYEe3aloT U3 BOMOEMa, KaK TOJIbKO
B HETO TIOMajaloT CTOYHBIE BOIBHI.

YMepeHHO 3arpsI3HEHHBIC BOJOEMBI 3acCeIsIIOT BOIS-
HbIE OCJIMKH, OOKOILIaBbl, TMUYMHKU MOIIEK (MOKPEIIOB),
JIBYCTBOPYATHIE MOJUTIOCKU -IIIAPOBKY, OUTUHUY, JTY>KaHKU,



JIMYMHKUA CTPEKO3 U MUSABKU (OoJblast JOXKHOKOHCKAs,
MaJtast IOXKHOKOHCKasI, KJIeTICUHA).

UpesmepHO 3arpsi3HEHHbIE BOJOEMBI 3aCEISIIOT Majlo-
IIETUHKOBBIE KOJIbYELIbl (TPYOOUHUKM ), TMUMHKN KOMapa-
3BOHIIA (MOTBUIM) U WJIBHOU MyXu (KpbICKa).

IToxazaTesieM KauecTBa BOJbI MOXET CIY>KUTb OMOTH-
YECKUUN MHIAEKC, KOTOPBIA OIIPENESIETCS MO KOJIUYECTBY
KJTIOYEBBIX M COITYTCTBYIOIIMX BUAOB OECITO3BOHOYHBIX
JKMBOTHBIX, OOUTAIONIUX B UCceayeMoM BogoeMme. CaMblii
BBICOKUI OMOTUUYECKUI MHIEKC oTpeaessieTcs uuciom 10,
OH OTpaXkaeT Ka4eCTBO BOAbI 9KOJOTUYECKU YUCTHIX BOIO-
€MOB, BOJa KOTOPBIX COAEPXKUT ONTUMAIbHOE KOJIMYECTBO
OMOTEHHBIX 2JIEMEHTOB 1 KMCJIOPOJAa, B HEil OTCYTCTBYIOT
BpedHbIe Ta3bl U XMMUYECKHUE COCNMHEHMsI, CIOCOOHBIE
OTpaHUYUTh OOUTaHUE OECIO3BOHOYHBIX JKMUBOTHBIX.

s onpenesieHUsT OMOTUYECKOro MHAESKCAa HEOOXOmu -
MO B3$SIThb NpoOYy BOIBI M3 BOJOEMA C IOMOIIBIO BOIHOIO
cauka. IIpoba BkiIOYaeT HEOOJBIIIOEC KOJUYSCTBO BOIBI C
WUJIOM M O€CITO3BOHOYHBIX XKMBOTHBIX, OOHAPYKEHHBIX B
cauke. Bzgrasg mpoba moxeT ObITh pa3oOpaHa cpa3dy Ha
Oepery BomoemMa, €cjiv IMO3BOJISIET ITOrofa, Wiu MepeHeceHa
B JJabopaTopuio (KJIACCHYI0O KOMHATy) ¥ paCCMOTpEHa TaM.
Ilepen pa3zdopom npobGa mpoMbIBaeTCs Ha CUTE, BCce OOHaA-
pPyXeHHbIe 0eCITO3BOHOYHBIE TTEPEHOCSITCS B YUCTYIO BOMY,
HaJIMTYI0 B yamiku [leTpu wim amMaarpoBaHHbIE BAHHOYKM.
Conepxumoe yairek Ilerpu TimarenbHO pa3doupaercs U
oIpeeisieTcs 1o BUAaM M TpymIiaM BUAOB 0eCIIO3BOHOY-
HBIX KMBOTHBIX. 11 ynoOcTBa omnpeneseHus] MOXHO HC-
MOJIb30BaTh TAOJUIIBI C PUCYHKAMU HauboJiee pacrpocTpa-
HEHHBIX B BOJIOeMaX BUIOB 0€CIIO3BOHOUHEBIX (puc. 8.7a—T).

B uccnenyemoii mpobe omnpeaensiioT KJIII0YeBbIe BUIBI
(Tabn. 8.1) u rpymnmnbl conmyTcTBYIOMMUX BUaAOB. Ilom rpyr-
TOU COIMYTCTBYIOIIMX BUIOB B OJHUX CJIydasiX MTOHUMAIOT
PO WJIM CEMEMCTBO, WU KiacCc 0€CITO3BOHOYHBIX, B IpY-
I'mx — Kaxaplit Buna. Hampumep, moa rpymmoit moapasyme-
BalOT BeCh KJIAacC MaJOIIETUHKOBBIX KOJbYEILIOB (Kpome
ponaa TpyOOYHUKOB), CEMEMCTBO PYUYeMHUKOB, CEMEICTBO
XUPOHOMMUJ, KaXIbIil BUJ INIOCKUX YepBeil, MUSIBOK, MOJI-
JIIOCKOB, PaKoOOpa3HbIX, CTPEKO3, MyX, >KYKOB, BOIHBIX
kiemiei. OmnpeaeanB KOJIUYECTBO TPYII U YUCIO KIIIOYe-
BBIX BUAOB, HaXOAUM B Tabj. 8.1 BepTUKAJIbHBINA CTOJIOEI]
1 TOPU30HTaJIbHYIO rpady M Ha MepecedyeHUur UX orpee-
JsieM buotudeckuit nnaekc. Hanpumep, ooHapyXuiu He-

MCTOIlblMOHMTOQHHFS BOJHBIX HOBEKTOB

CKOJIbKO BUJIOB BECHSIHOK M 15 rpyTil IOHHBIX OOUTaTeNeH,
B 3TOM CJy4ae HaxOAUM MEepBYIO CTPOKY 10 TOPU3OHTAIU
1 6 KOJIOHKY IT0 BEepTUKaIU, Ha IlepecedyeHN BUIUM U D-
py 9. Dra undpa u OygeT mokasarejaeM OMOTUIECKOTO
WHAeKca naHHoro BogoemMa. CyliecTBEHHBIM NTOMOJIHEHM -
eM K OMOTUYEeCKOMY MHAEKCY MOXET CTaTh OllpelesieHue
YHCJIEHHOCTU 0CO0ei KTIoueBbIX BUIOB. YeM OoJbliie yrc-
JIO 0co0el KJII0YEBOTO BUIA, TEM 9KOJOTMYECKM YHIIE BO-
noeM. EnuHUYHBIE 0COOM KITIOUEBHIX BUIOB CBUAETEILCTBY-
10T 00 YXYAIIEHUU YCIOBUN XU3HU.

Hcnonb3ys npeaioXeHHYI0 METOIUKY, YIUTEIb BMEC-
T€ C YHallUMUCA MOXKET OGCIIE[[OB&TI) MaJIbI€ PEKN B CBOEM
palioHe, MOJIyYeHHBIC JaHHbIE HAHECTU Ha KapTy U C €€
TIOMOIIIbIO OTIPENEIUTh pealbHbIX 3arpsi3HuTeneit. I1ogo0-
HBIC ITOJIEBBIC MCCJICAOBAaHUA IMTO3BOJIAT yYallIlUMCs ITO-HO-
BOMY YBUAETH SKOJIOTUYCCKUE Hp06ﬂeMbI POOAHOTO Kpasa u
MIPUHSTH pealibHbIe MEPBI TT0 03J0POBICHUIO MAaJIbIX PEK.

Tabauya 8. 1.

OnpegeneHre OMOTUYECKOTO MHACKCA MTPECHOBOTHBIX
DKOCHUCTEM I10 JOHHbBIM 6CCH03BOHO‘IHbIM

OO01ee KOIMYECTBO TPYIT
0-1]2-5]6-10] 11-15 | 16
BuoTtndeckuit MHAEKC

KitoueBbie OpTaHU3MBbI

JlmanHKm bBonee onHoro Buza - 7 8 9 10
BECHSTHOK UMEIOTCSI TonbKO OMH BUA 6 7 8 9
JlmaHkm bBonee onHoro Buaa - 6 7 8 9
TIOICHOK UMEIOTCS Tonbko ofuH BUL* 5 6 7 8
JIM9uHKH Bosee oxHoro Buna 5 6 7 8
PYUYEIHHUKOB UMEIOTCST ToJbKO OIMH 3UI** 4 4 5 6 7
BokoruiaBsl UMEIOTCS Bce npouue Bubl

OTCYTCTBYIOT 31 4 5 6 7
BoastHble OCTUKI Bce mpoune Bubl
Uwmerotcs OTCYTCTBYIOT 2 3 4 5 6
YepBu-TpyoouHuKky 1/ | Bece mpoune BUIBI
KpacHbIe JINYMHKI OTCYTCTBYIOT | ! 3 4 -
XUPOHOMUI UMEIOTCS
Bce npyrue HekoTtopsie opra-
KJIIOYEBBIE TPYIIITBI HU3MBI, He TpeOyIo-
OTCYTCTBYIOT L€ PACTBOPEHHOTO 0 | 2 - -

Kuciaopona, MOryt
TIPUCYTCTBOBATh

(IMIMHKU MyX)

* — JCKITIoYasl JIMIMHOK TTofieHOK Buaa Baetis rhodani
** _ mMUUHKU noaeHoK Buaa B.rhodani Bxiroyarorcsl B

TPYIITY JIMYMHOK PYyYEHMHUKOB, UTO CBSI3aHO C VX SKOJIOTMYECKUMMU
0COOEHHOCTSIMU.
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Puc. 8.6. IIpecho600HbIe MOANOCKU — OUOUHOUKAMOPbL YUCTO-
mol 6odoema
1. PoroBas mapoBka. 2. [IpynoBuk o6biKkHOBeHHEBIH. 3. [IpymoBuk
yikoBbIit. 4. ®u3za kimouesast. 5. [IpynoBUK il BUTHbIIA.
6. TyxxankaHactosmas. 7. Jlyxanka noyocaras. 8. butunus

mynasnbliesas. 9a,0. ['opomuHa. 10a,6. Karyiiika o0bIKHOBEHHas.
11a,6. Karymka kuneBas. 12a,6. IlepiaoBuiia B3myrasi.
13.I1epnoBunaxuBonucies. 14. be33yoka yruHast.

15. Karymka 3aButas. 16. Karyika riagkas

MeToabl MOHUTOPMHA BOZHbIX 0GbexToB

£

e
&

[ )
G )
E: ]

Puc. 8.7a. 2Kusomnoe nacesenue manvix pex u o3ep
1. MonouHo-0enas maHapus. 2. Manast J0XXHOKOHCKasl ITUSIBKa
3. JloxxHOKOHCKag MUsBKa. 4. Yaurtkosas nmusBkKa. 5. JloxxneBoit
4yepBb. 6. TpybouHuk. 7. Bomocatuk. 8. [llapoBka. 9. ®uza
3aoctpeHHas. 10. AditneBunHbIN MpynoBUK. 11. YIIKOBEI npyno-
BUK. 12. OGBIKHOBEHHBII NPynoBUK. 13. [IpymoBUK Mablii.
14. Jlyxkanka Hactosiuas. 15. Poropas katyuika. 16. butunus
Iynaneueas. 17. Karymka kuneBas. 18. Kartyiika rioamkas.
19. Karymika kpyrosas. 20. Llukion
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Puc. 8.7 6. 2Kusomnoe nacenenue maavix pex u osep Puc. 8.76. 2Kueommoe nacenenue manvix pex u ozep
21. Jadnus. 22. BoxstHoit ocimk. 23. Bokoruias. 30. JInunHka rogeHKu. 31. JIMIMHKA MOIEHKN KEHUC MaKpypa.
24. TuppakapuHa alepkyc Toppuc. 25. BomsHoit mayk (camka). 32. JInuntka BecHSHKY [lepna Maprinata. 33. [nampii (K101).
26. JInunHKa HAaCTOsIIIEl CTPeKO3bl. 27. JIMUMHKA CTPEKO3bI 34. TpeGusiK MasTbiii. 35, BoroMepKa MaHIipHasi.
KopoMbicia. 28. JInunHka cTpeko3nl oTKu. 29. [Tnast 36. BofisiHOM CKOPITHOH.

37. JInumHKa BUCIIOKPBIIKYU C TpaXeMHBIMU Kabpamu

202 203
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Puc. 8.71. 2Kusomnoe naceneHue manvix pex u o3ep
38. PyueitHuk. 39. Yexnuk arpunauu. 40. Yexnuk pyyeitHuka
rpammorayianyca. 41. Yexnuk creHodpunakca. 42,43,46. Yexnuk
nuMmHopuiryca. 44. Yexuk KoadaHku. 45. Yexsuk creHoguakca
poryHauneHHuca. 47. JInunHka 60JIbIIOro pyyeitHuKa.
48. JInunHKa py4yeiiH1Ka, He CTposiilas 4exauKoB. 49. [Tectpyui-
Ka. 50. 2Kentymka. 51. JInumHKa M1aByHIIa OKaiiMJIEHHOTO.

52. JInunHkKa 6a00YKHY pSICKOBOI OTHEBKU. 53. YexJIMK U3 pSICKU.
54. JInunHKa KoMapa KopeTpsl. 55. JInunHka KoMapa-aepryHa.
56. JInaynHKa KOMapa OOBIKHOBEHHOTO. 57. JIMUMHKA CIIEITHS.
58. JInunHka mioBoi Myxu. 59. Iltuxontepa. 60. JIuanHka
Mokpela. 61. JImanHKa MyxXy-TbBUHKA

MeTozbl MOHATOpWHra BOAHbIX 0fbexTos

8.1.2.3. OnpenejieHue cTeNeHU 3arpsa3HeHUs BoJoemMa
no uHaekcy I'yanaiita u Yoties

ITokazateneM KayecTBa BOAbLI B 03epax U Mpyaax siB-
nsieTcs ee Tpo¢HOCTh, MOHMMaeMas Kak KOJIM4eCTBO opra-
HUYECKMX BEIIECTB, HAKOMJJIEHHBIX B Mpouecce GOTOCUH-
Te3a B YCJOBHUSIX HaJIUUUsl OMOTEHHBIX 2JE€MEHTOB (a30T,
dbocdop, kanuit). OpraHuyeckoe BelIeCTBO oOecneynuBaeT
CYyllleCTBOBaHUE XMBOTHOTO HAaceJeHHUs U ero BUIOBOE
pazHooOpa3ue, YUCIEHHOCTDb MOMYJIS U 3aBUCUT OT KO-
auyecTtBa nuinu. [lociae cMepTH XMBOTHBIX BO3HUKAIOT
npo6jeMbl ¢ pa3joXeHWEeM HUX TPYNMOB U U3MEHEHUEM
ra3oBoro cocrtaBa Bojbl. [Ipoiiecc moBbilieHUs TpodHOC-
TU BoJoeMma Ha3biBaeTcsl aBTpodukanueit. K Haubonee
3aMETHBIM MPOSIBJICHUSM 3BTPO(GUKALUU OTHOCSITCS JIET-
Hee «IBeTeHUEe» BOJAOEMOB, 3MMHHUE 3aMOpPbl, OBICTpOE
oOMeJieHMEe W 3apacTaHue BOJOEMOB. DBTpodUKalUIO
MOXHO BBISIBUTH B MpoOllecCe UCCAEAOBaHUS C MPUMEHE-
HUEeM OMOMHAMKATOpOB. Pojib OMOMHAMKATOPOB B 3TOM
cjlydae MOTYT UrpaTh JUYMHKM KOMapoB-AEPTYHOB WU
XUPOHOMYCOB U MaJIOIIETUHKOBbBIE KOJbUellbl, 0OUTaIOIIE
B IOHHBIX UJaX, O0OraTbiXx OpraHMKoi. JIMYUMHKU XUPOHO-
MYCOB, Ha3blBaeMble B HApode <«MOTBUIEM», M KOJbYCIIBI
KUBYT B WJie, NMUTAIOTCSI OPraHUYEeCKMMU OCTaTKaMU U
MPUCIOCOOJEeHbl K HEAOCTATKY KHUcIopoaa 6aarogapsi co-
nepXaHWI0 B KpOBU remMorjo6uHa. Ecau B cocTaBe TOHHO-
ro uJjla IpUCYTCTBYIOT Ha3BaHHbIE OPTaHU3Mbl — 3TO Bep-
HBIf MpU3HaK 3BTpodukauuu. Jiast BBIICHEHUS 3TOTO
(axkTa HEOOXOAMMO C MTOMOIIbIO BOAHOTO CaykKa WU Yep-
naxka 1o0bITh MJ CO JHA BOJAOEMA, 3aTeM TIIATEJbHO OT-
MBITh Ha CUTE UJIU METaJNIMYEeCKON ceTKe C MEJIKUMU siuei-
KaMu obuTarolue opraHu3mbl. [1o KoJMYeCcTBY KOJbUEIIOB
U XMPOHOMMUJ ONIpeNeasioT cTeneHb 3BTpodukanuu. [Mpu-
HSITO BBIACIATh TPU CTENeHU 3BTpoduKauuu: 1) crabdas, 2) cpe-
Hss, 3) cuiabHasg. [lpu cuiabHON 3BTpodUKALIUU B UIe
MHOTOYUCIEHHBl TPYOOUYHUKU, OHU 4aCTO MOKPHIBAIOT JHO
CIUIOUIHBIM CJIOEM, B JIeTHEe BpeMsl Bola CTAHOBUTCS 3e-
JIEHO# OT MaccOBOT0 pPa3MHOXEHUs BOJOpPOCTeil, a B 3UM-
Hee BpeMs HaOJlomalTcs 3aMOpbl PbIO U BOJAOEMBI HYX-
JaloTcs B aspaliuu. BoJbl TaKMX BOLOEMOB Majo MPUTOAHBI
IJ1s1 GBITOBOTO MCMOJb30BaHMUS.

IMpu cpenHeit 3BTpoduKkannu HabaogaeTCS yBEeanuue-
HUE YMCIEHHOCTU «MOTBLIS», TPYOOUYHUKY eAUHUYHBL. [Ipu
cnaboil 3BTpOGUKAIIMUA 3TH MPU3HAKUA OTCYTCTBYIOT.
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171 03M0pPOBIICHHUS BOJTOEMOB C CUJIIbHOM 3BTpOdUKa-
el MOXHO peKOMEHIOBAaTh CKallMBaHUe U YOOPKY BOJ-
HBIX pacTeHUH, yaajieHue cO MHA Wja, Ha3bIBAeMOTO call-
pomenem. Campormenb B CBeXXeM BUIEe MOXHO BHOCHTH B
MMOYBY B Ka4eCTBE IIEHHOTO OPTaHUYECKOTO yI0OpeHUs.

IToka3zaTteneM 3BTpOGUKAIUU MOXKET CIYXKUTHh TAaKXKe
uHaekc l'ymHaiita m Yoraes. JInst ompeneneHUs MHIEKca
cobupaloT 6EHTOCHBIE OPTAaHU3MBI C OTMpPEAeICeHHOM TI0-
manu aHa. C MoOMOIIbl0 cKpeOKa WM JOMaThl CHUMAIOT
NOHHBIM TPYHT, THIATEJHbHO NMPOMBIBAIOT €ro Ha CHUTE.
OpraHu3Mbl, OCTaBIIMECS Ha CUTE, MOMEIIaloT B eMKOCTh
¢ Bogoii. B maGoparopuu coOpaHHBIX XUBOTHBIX pa3bupa-
0T Ha JBe TPYMIBI: OJHA TPyNmna — MaJolleTUHKOBBIC
KOJIbYEIIbI, BTOpass — mpouue Buabl. [lociae momcyera opra-
HMU3MOB B TpyNnax HaxXoAAT uHAeKc ['yaHalitTa m YoTies Imo
dopmyie

a =" X100,

rme a — WHAEKC,

M — 4YHCIEHHOCTH MaJIONMIETUHKOBBIX YepBEH,

B — yMciIeHHOCTh BCEX BHUJAOB OPraHU3MOB.

ITocne HaxoXIeHUs MHIEKCA OIMpeneisioT CTeMeHb
3arps3HeHUs BomoemMa 1o taba. 8.2.

Tabauua §.2.
CocTosiHiE BOIOEMA Unpexce Tynnaiita u Yories (%)
80 60-80 60
CusibHOE 3arpsi3HEHHE X
COMHHTENIbHOE 3arpsisHeHne X
Xopotiiee COCTOsIHIE X

3aBepmas pa3gen 0 OMOMHIMKAIUU 3arpA3HEHU A
MaJIbIX peK MO COCTaBy KPYMHBIX 6€CMO3BOHOYHBIX, CJlie-
IyeT OTMETUTH, YTO PAaCCMOTPEHHBIe METOAUKHU, pa3pabdo-
TaHHBIE 1 obnacTeit LlenTpanbHoir Poccuu, MoryT oKa-
3aThCsAd MaJOMPUTOAHBIMU TIPM UX TMMepeHoce B Ipyrue
KJIUMaTUdecKue 30HBI uinu 3aypaibe. Jedo B ToM, 4TO
BUIOBOM cOCTaB 6eCMO3BOHOYHBIX JKMBOTHBIX OT peTrMOHa
K PeTMOHY MOXET 3aMETHO MEHSATHCSI, a MHAMKATOPHBIE
KadyecTBa OJHOTO M TOTO X€ BMJA B Pa3HBIX YacTIX €ro
apeaya 3aMeTHO pasiaudatbcs. [lo3ToMy IS ApPyTUx pe-
TMOHOB MOXET MOHaA0OMThCSI KOPPEKTUPOBKA KaK COCTa-
Ba MHAMKATOPHBIX TAKCOHOB, TaK M UX 3HauMMocTu. Ha me-

MeTC/ibl MOHMTOpHHTA BOAHbIX 0GbEKTOB

TOAUKY O0T6Opa mMpob, a TakXke MOCIeq0BATEIbHOCTh OIle-
panuii ¥ IpueMoB MX 00pPaboTKU reorpaduueckoe MoI0-
XKeHUe palioHa MCCIeJOBAHUSA He BIUSCT.

§.1.3. Jlomosmurenphbie METOIbI

8.1.3.1. I3MepeHue napaMeTpOB NONYJISILUI MOJLTIOC-
KOB-('l)I/IJIBTpaHTOB AJIsd OEHKHN CIIOCOOHOCTH MAJBIX peK
K camoouyuuienuo [7J

OI[HI/IM N3 METOJ0B OLI€CHKHN CITOCOOHOCTH PEK K CaMO-
OYUIMICHUIO ABJISACTCA Ha6J'IIOI[€HI/I€ 3a UBSMCHCHUJIMMU IIa-
paMeTpOB pPaKOBUH B MOIYISIHUAX IIePIOBUIL U 6¢33y00K.

OHpCﬂCHeHI/IC IIJOTHOCTU IMOoNyadlnunu MOJIJIIIOCKOB
IIPOMU3BOJUTCA Ha IJIOoIIagaKax 5KB. M B HpI/I6pC}KHOﬁ 30HC
peku. B mHO pexu Hemaleko OoT Oepera BOMBAIOT YEThIpE
BEIIKM M3 JII000ro MOAPYIHOTO MaTepuana, oopasys mps-
MOYTOJIbHHUK pa3dmepoM 1 x 5 m. [lo mepumeTpy HaTsATUBa-
0T OcueBKYy. n1mHHAasS CTOpOHA NPSIMOYIOJbHMKA pacmo-
JaraeTcs BOOJb pycia peku. [1yOmHaA peXu Ha IIolagke
He IOJIKHA IpeBBImaTh npuMepHo 70 cM. 3aTeM IPOU3BO-
ANTCA C60p MOJIJIIOCKOB U MCPTBLIX PAKOBMH B IIPCACIaX
npo6Horo yuyactka. CTBOpKM MOTHOIINX MOJUIIOCKOB MOTYT
CJIYXHUTDb IMOKa3aTCJIEM 3aJIlIOBbLIX C6I)OCOB 3al"p9[3HHTeI[€ﬁ
npeaANpUATUAMU. BEITOBIEHHBIX MOJITIOCKOB COpPTUDPYIOT
II0 BUaaM. ITocne sToro PaKOBHHBI MOJIJIIOCKOB KaXIa0ro
BUIa USMEPAIOT B IJIMHY C IOMOIIIBIO IITAHTCHUOUPKYJIA UIN
JUHENWKNU C TOYHOCTHIO a0 1 Mmwm. HOJ’IY‘IGHHI)IC JaHHBIC
GUKCHUPYIOT B TeTpanb. buomMaccy MOJIIIOCKOB OIpemeIs-
10T ¢ MOMOUIbIO JTI0OBIX
BECOB, ITOCJIC UBMEPEHUA 30 * °
NX BO3BpAaIlalpT B BOm- 25 ¢ ¢
Hywo cpeny. Pe3ynbTaTel g9
OyIyT TOYHEE NPU HEO- 45
JHOKPATHBIX IMMOBTOPCHU - 10
AX, MpU 3TOM IIJIOIIaAKU 5
OOJI2KHBI pacmojaratbCda 0

[KIXT} "

B PA3HBIX YACTIX PEKHU. o " ”
ITo pesynbratam usme-  Puc. 8.8. Ilpumep nocmpoerus
PEHUIL CTPOUTCS TUCTOT- 2UCmozpammol

pamMMa. 171 TOCTpOCHUS
ructorpaMMbl (puc. 8.1) och abcumcc pa3mensieTcs Ha UH-

TepBaJbl (MIu kjaaccel, Hanpumep, oT 30 go 40 mm). Ilo m,

OCH OpAMHAT OTKJAaAbIBACTCA OTHOIICHME YHUCJia paKOBHUH,
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MMEIOIINX COOTBETCTBYIOIIMI MAaHHOMY KJIacCy pa3mep
CTBOPOK, K 00IIIeMy KOJTNYSCTBY paKOBMH JaHHOI'O BUIA B
obciaemyeMoM cTBOpe (B IIPOIECHTAX).

WNanukanust canpoOHOCTH BoJgoeMa

[TpecHOBOOHBIE MOJUTIOCKM MOTYT CJIYXKUTh OMOMHIN-
KaToOpaMM CTENEeHU 3arps3HEHUs BOAOeMa OpTaHUYeCK-
MU BeIlleCTBaMHM, cOpachiBaeMbIMHU ¢ hepM, TiTuiehadbpuk,
CBUHOBOAYECKUX KOMILIEKCOB, TIPEATIPUATHN JIETKOMI ITPO-
MBIIIUICHHOCTH W c(epbl OBITA.

bronHIUKAaTOPBI — MPECHOBOAHBIE MOJUTIOCKU YYyB-
CTBUTEJIBHBI K COIEPKAaHUIO B BOIE OPTaHUYECKUX BEIIECTB
u kucyiopona. CooTBETCTBEHHO BBIICJISIIOT a-Me30CaIipo0oB,
b-Me3ocanpo6oB u onurocanpo6os. [TomucanpoOoB cpenun
MOJITIOCKOB HET.

Metoauka padoTbI

C ITOMOIIIbIO BOTHOTO cauka IMMPOBOIUTCS OTIIOB MOJLTIOC-
KOB, OOUTAMOIINX B BomoeMe. Bce BEUIOBIEHHBIE MOJUTIOCKU
UISHTUMUIIMPYIOTCS TI0 BUAAM U 3aTeM OIpeessieTCs carl-
po6HocTh BogoeMa. K a-me3zocanpobam oTHOCUTCSI poropast
mapoBka (puc. 8.2 (1)). b-me3zocanpobamu IBIIIOTCS OOBIK-
HOBEHHBIM MpynoBuK (puc. 8.2 (2)), YIIKOBBIN MPYIOBUK
(puc. 8.2 (3)), duzaxmouenast (puc. 8.2 (4)), TiLIeBUTHBIN MIpy-
noBuK (puc. 82 (5)), 1yxaHka HacTosias (puc. 8.2 (6)), y-
KaHka moyocatas (puc. 8.2 (7)), OnTuHUS ILIyIajableBast
(puc. 8.2 (8)), ropommHa (puc. 8.2 (9a, 6)), mepaoBuLIa B3MyTast
(puc. 8.2 (12a,0)). TUNMUIHBIMU o.aueocanpobasu SIBISIIOTCS
KaTylIKa oObIKHOBeHHas (puc. 8.2 (10a, 0)), KaTymrka Kuie-
Bag (puc. 8.2 (11a,0)), nepnosuiia xxupormcies (puc. 8.2 (13)),
yTuHas 6e33yoka (puc. 8.2 (14)), karymika riankas (puc. 8.2
(16)), katymka 3aBuTasi (puc. 8.2 (15)).

8.1.3.2. BuonHauKamus TOKCHIHOCTH MPUPOIHBIX BOJT
¢ momMombio nadumii [7, 34]

Hadbanm — Hambojiee YacTO MCIOJB3YeMBIN TeCT-
00BEKT IJIST oTIpeae/IeHUs TOKCUYHOCTU BOIbl. MeToz Imo-
3BOJISIET OMPEASTUTh TOKCUYHOCTh CTOYHBIX U TIPUPOTHBIX
BoA. KpurepreMm ocTpoil TOKCMYHOCTHU SIBJISIETCSI THOEIb
50% w 6onee naHUI B aHATU3UPYEMOU BOJe MO CpaBHE-
HUIO C KOHTpoJeM B TeueHue 24, 48 wim 96 4.

Kyaomypa Oaghnuii. icxomHblii MaTepuai KejlaTeab-

Zilo HO MpUOOPECTU B CIIELIUATBHBIX YUPEXKICHUSIX U OpraHu-

Merogpi MOHUTOPUHIA BUAHBIX 06bexToB

3aLsgX. B IIKOJIbHBIX OMBITAX MOXKHO KCITOJIb30BaTh ¥ CBOIO
KyJbTypy. [Jis 3TOro U3 caMoro 4ucToro B Ballleil MeCTHO-
CTU BOAOEMA C MIOMOILBIO TMAPOOMOIOIMYECKOIO cayka OT-
JIaBIMBAIOT JaHUI U TOMEIAIOT
B CTEKJISTHHBIE EMKOCTU, KOTOPbIE
3aMOJIHSIOT 1O/ IPOOKY BOIOM U3
3TOro Xe BogoeMa. OgQHOBpEMEH-
HO oTbmpaioT 5— 10 1 BoOBl Wi
nocjaeayoleil mocagku gapHMI.
HadHuu oTaesII0T JeKaHTUPOBa-
HUEM XUIKOCTHU. 3aTeM OTOOpaH-
HYI0O IPUPOAHYIO BOAy (UILTPY-
OT 4epe3 GUILTP U 3aIIOJTHSIIOT
€10 MOATrOTOBJIEHHbBIE CTEKJISHHBIE COCYIbl EMKOCThIO 3 —
5 J1 MpUMEPHO Ha OAHY TPeTh 0ObeMa, Kyda IepeHOCST
JadHUA ¢ MOMOIIBIO CTEKJISHHOM TPYOKM C BHYTPEHHUM
nuameTpom 0,5 — 0,7 cM ¢ omnmaBiaeHHBIM KOHIIOM. Hagans-
Hasg IUIOTHOCTb Mmocagku— 6—10 ocobeit Ha 1 1 BOIBI.
Cnycrst 5 — 7 cyTOK, B Te4eHUEe KOTOPBIX Ja(pHUN PUBbI-
KaloT K J1a00opaTOPHBIM YCJIOBUSIM CYILIECTBOBAHMS U Ha-
YUHAIOT Pa3MHOXAThCS, B COCYIbl JOJMBAIOT BOAY IJis
JajibHENIIero KyJbTUBUPOBAHMS.

[Tpu nomaepXaHUU KyIbTyphbl B IOMEIIEHUHN HE TOJIK-
HO OBITb BPEIHBIX Ta30B M TOKCUYHBIX MapoB. OnTrMab-
Hasa temiepatypa 20 = 2°C, mpoaoIKUTeIbHOCTh CBETO-
Boro aHs 12—14 4 (He ocBemIaTh KYyJbTYpPY IPSIMBIMU
COJTHEYHBIMU JiydaMHu). [locymy mist cogepkaHust nadpHUA
HEJIb3s1 MBITh MOIOIIMMU BeIleCTBAMU M OPraHUYeCKUMU
pacTBOPUTEISIMU, JIy4Ille MBITh TUThEBOM COMOI, ITPU OCO-
OOM 3arpsI3HeHUM — XPOMOBOI CMEChIO MJTU COJISTHOM KHC-
JIoTol. JIJIsi KyJIbTUBUPOBAHMS TaHUI UCITOJIB3YIOT BOIO-
MMPOBOJHYIO BOMY, TIPEABAPUTEIBHO OTCTOSIHHYIO HEe MeHee
7 cyTOK M HachImeHHYI0 KuciopogoMm (pH = 7,0 —8.,2;
JK€CTKOCTB 00111ast — 3 — 4 Mr-aKB/JT; KOHIIEHTPAIUs pacT30-
peHHoro Kucjaopoaa He MmeHee 6,0 mr/n). Paz B 7 — 10 cyTok
MMOJIOBUHY 00beMa BOIBI C KYJIBTYpoil nadHUI 3aMEHSIIOT
Ha CBEXYIO, YIAISIOT CKOIMMBIIIMIACS Ha JHE 0CaloK U MpU
0OJIBIIION TTOTHOCTU (O0JIee 25 caMOK) KyJIbTYpY ITPOPEeXKM-
BaroT. He ciemyet mpon3BOAUTh a3palliio BOAbI B COCYIaX.

KopmoM mist maHuUit ciayxkaT 3eJieHble BOZOPOCIHU
(xsopemna) n xjiebonekapHbIe APOKKU. I IIpUroToBIe-
HUS IPOXKEeBOro Kopma 6epyt 1 T cBexxux win 0,3 r BO3-

IYITHO-CYXMX OpOXokel, 3anmBatoT mx 100 My gucTrmm- 200
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poBaHHO# Boabl. Ilocie HaOyxaHUs IPOKKM TIIATEIbHO
MepeMelInBalOT, Nal0T OTCTOSThCSI B TedeHUe 30 MUH.
HanocamouyHyio XMAKOCTb 100aBJISIOT B COCYAbI C TadHU-
sIMU B KonuuecTBe 3 Mu Ha 1 71 Bogbl. KopMmar gapuuii 1 —
2 pa3a B HeIello.

Jl1s1 BeIpalllMBaHUsI 3€JIE€HBIX BOIOPOCIE TpedyeTcs
CJIOXHasI METOIMKA, ITO3TOMY IIPU BO3MOXKHOCTU MPHUOO-
peraloT UX B OAHOM 13 JIaA0OpaTOpHiA M XPaHSIT B XOJIOAWIb-
HUKe (Cpok XxpaHeHUs 14 cytok). BHocaT 1 M1 cycneH3umn
BOJOpPOCJeil Ha 1 JI BOABI.

IIpy HEeBO3MOXHOCTU KYJIbTUBUPOBaHUS mapHH B
IIKOJIbHOM OIThITE€ MOXHO JIOITYCTUTh UCIIOJIb30BaHNE TOIb-
KO 4YTO OTJIOBJICHHBIX JahHUIA.

Omobop npobsi. 11poOy pUpOIHOI (CTOYHOI) BOMIBI
oTtouparoT 0obeMoM 10 1 1. JIo 6uoTecTUpOBaHUST BO3MOXK-
HO XpaHeHUe ee He 6ojee 6 yacos rpu TeMmneparype 4 °C.

Janee mpoOy UIbTPYIOT Yyepe3 (UIbLTPOBAJIbHYIO
OyMary M 3ajJMBalOT B eMKOCTHU JJIsI OMOTECTUPOBAHMS.

IIposedenue onvima. bepyTt 3 cocynma mist Mccieaye-
MOi1 BOIbI U 3 cocyna IjIs1 KOHTPOJILHOM MpoOkl, HE coaep-
Xalle TOKCUYHBIX BemecTB. HamuBaroT B Hux mo 100 mix
uccaeayeMoir Boabl U mo 100 mu1 YMCTOM BOABI IS KOHT-
poas. Hccnenyemyio Booy MOXHO pa30aBUTh BOAOIl, He
coepxalleil TOKCUYHBIX BEIIECTB.

KoHTpoabHy10 (pa30aBisiolly0) BOIy TOTOBSIT OTCTa-
MBaHHWEM B TeUeHUE 7 CYTOK BOAOIIPOBOAHOI BOAbI Cpel-
Heil (He Gozee 3,0 Mr-skB/i1) KeCTKOCTH, IpoBepsis pH
(7,0 — 8,2), remnepatypy (20°C), comepkaHHe KUCI0pOIa
(He MeHee 2 MI/1 — IpPU CHUKEHUM IeJaloT IIPOIYBKY C
MIOMOIIIbI0 MUKPOKOMIIpECCcOpa WIM KaMephbl OT (PyTOOJIb-
Horo Ms4a). B mpouiecce 6uoTecTUpOBaHMS IPOLYBKY Jie-
JIaTh HE PEKOMEHIYeTCs.

B xaxnwiii cocyn nomematoT no 10 ocodeit napHui.
WX nnepeHOCAT CTEKJITHHOM TPpYyOKO# nuamMeTpoM 5 — 7 MM
CHavaJla B ca4yokK, a 3aTeM B COCYIbI, IOIPY3UB €r0 B BOLY.

Hab6monaloT 3a xogoM 3KcrepuMeHTa yepe3 24, 48 win
96 yacos. JladHuit BO BpeMs KCIepuMeHTa He KopMAT. [1o
OKOHYAaHUM 3KCIEPHUMEHTA IIPOBOASIT YYeT BELKMBIINX Had-
HUI. BbDKUBIIMMY cUMTalOTCS gapHUM, €CJIM OHU CBODOO/I -
HO MepeaBUTraloTCsI B TOJIIIE BOABI MM BCIUIBIBAIOT CO ITHA
cocyla He mo3aHee 15 ¢ mociie ero JIerkoro moKadYvuBaHusI.

IIposedenue noocuema. Ha ocHOBaHUM MOJIyYSHHBIX
pe3yJIbTaTOB B 3-X MOBTOPHOCTSIX PACCUMTHIBAIOT CpeaHee

MeTogsl MOHUTOPUHFA BOIHbIX 00bEKTOB

apudMeTHUECKOE KOJIMYECTBO BHIKUBIIUX 1a(HUI B KOH-
TpoJje u omnbiTe. JIJIsI pacdyeTa TeCcT-IlapamMeTpa — MPOLEH-
Ta rubesin JaHUM B OIBITE MO OTHOLIEHUIO K KOHTPOIIO —
HUCIONb3YIOT (OpMYIy:

100 x (X, — X,)/X,,

rae X[ u X, — cpeaHee apumMeTUIECcKOe KOJIUIECTBO
(3K3.) BBLKUBIIUX JaHUI B KOHTPOJIE U OIBITE.
I1Ipoba Boabl olleHUBaAeTCs Kak o0Jiagaroliasi OCTpoid
TOKCUYHOCTbIO, €CliM 3a 24 4 OMOTECTUPOBAHUS B Hell
rubHet 50% u Gosiee madHUIA 110 CPAaBHEHUIO C KOHTPOJIEM.
Ecnu B TeyeHMe oIbITa B KOHTPOJILHOM BapUaHTE IIPO-
u3oli1a rudess 6omee 10% gadHuii, To Hoay4eHHBIE PE3YIib-
TaThl HE YYUTHIBAIOT, OIIBIT ITOBTOPSIIOT, IIPEABapUTEIbHO
MIPOBEPUB IPUTOTHOCTh TECT-00BEKTA JUII OMOTECTUPOBAHMSL.
Ilpu ompeneneHUU MPUTOJHOCTU OUOOOBEKTA AJIS
TeCTUPOBAHMSI, a TAKXKe IIJIsI [T0Ka3a B IeMOHCTPAllMOHHOM
9KCHEPUMEHTE UCIOIb3YIOT TOKCUYHOE BEIIECTBO — JIUX-
pomat Kanus (K2CI'207). B paz6aBineHHbIXx 10 1 — 2,5 M1/
pacTBopax rudenb gadHUI ToJKHA IpUuoImKaTses K 50%.
PaszbaBieHHBIil pacTBOp AUXpOMaTa Kalus IOJIydaloT, J10-
6aBisaa 1 — 2,5 mu maTouHoro pactBopa (1 r K2CI207 B 1 1
IUCTUIMPOBAHHOM BOIBI) K 1 JI KOHTPOJIbHOM BOJBL.

1 8.2. Ousnko-xumuyeckue MeTofbl

8.2.1. HpoBootbop u nogrotoska Bogy k awanusy (36, 371

. AJIA npoBeneHuss GU3NKO-XUMHUUECKOI0 aHaIU3a BOAbI
Heo0X0AMMO MPaBUIBHO MPOBECTU MPOOOOTOOP.

B 3aBHCHMMOCTH OT LIe/IM UCCIeI0BaHMS TPO0Oa BOIbI IS

aHaJM3a MOXKET OBITh IOJIy4eHa HECKOJBKMMU CIIOCO0aAMMU:

" IIyTeM OZHOKPAaTHOI'0 OTOOpa BCETO KOJMYECTBA BOMIHI,
HYXHOI'O IIJIsSI aHAJIU3a;

- CcMelIeHueM npod, OTOOpaHHBIX Yepe3 OIpeaeeHHbIC
MIPOMEXKYTKHA BPEMEHM B OJHOM MECTE UCCIICAYEMOTO
BOJOEMA,;

~ CcMelleHueM IIpo0, 0TOOpaHHBIX OMHOBPEMEHHO B pa3-
HBIX MeCTax MCCJeIyeMOro BoIOeMa.

IIpu oT6Gope npod BOABI UCIOJB3YIOT ITOCYAY U3 Oec-
LIBETHOTO CTEKJIa WX ITOJIMATUIeHA MApOK, pa3pellieHHBIX
11 KoHTakTa ¢ nuTheBoi Bomoii. Ilocyma moikHa OBITh

211
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TIIATEJbHO BHIMBITA MOIOIIMMM CPEACTBAMU, MHOTOKpPAT-
HO OIIOJIOCHYTa BOAOMNPOBOAHONW M AWCTUJJIMPOBAHHON
BOJIOM, a HEIMOCPEACTBEHHO Iepe 3a00pOoM BOIBI TOCYIY
HECKOJIBKO pa3 OI0JaCKMBAIOT HcciaenyemMoii Bogoit. [1po6-
KM XKeJIaTeJIbHO UCTIOIb30BaTh CTEKISTHHBIC WIN ITOJUITH-
JICHOBBIE; KOPKOBBIE WJIM PE3MHOBBIE IIPOOKU 00EPTHIBAIOT
MOJUATUIIEHOBOM TIJIEHKOM.

Ha mpakTtuke ynoO6HO moJib30BaThcsl OaHKOM Mim Oy-
ThUIbIO. B MecTax ¢ 3aTpyIHEHHbBIM JOCTYIIOM K BOJie OaH-
Ky WIX OYTbUJIb MOXHO NMPUKPENUTH K 1IecTy. [t B3saTH
mpo0 ¢ ompeneseHHOM TJTyOMHBI UCITOJIb3YIOTCS OaTOMET-
pol (puc. 8.10). [Ipu oTCyTCTBMM JaHHOTO TPUOOPA MOXKHO
chesiaTh CaMOIEJIbHBIM 0aTOMETP, COCTOSIIMKN U3 OyTHLIN
(1 1), c IpUKpeIJIEeHHBIM K HE TOHKUM ITPOYHBIM IITHYPOM
HeoOXoauMoM mauHb. ByThUIb 3aKphIBalOT MPOOKOM CO
IIHYPOM M IOMEIIAIOT B QYTJISIp, MMEIONINIA TPY3 M METIIO.
K metne mpuBsS3bIBalOT BEPEBKY C OTMETKAMM, YKa3bIBalo-
UMM TIyOMHY IorpyXeHusi. Ha Hy>XHOIi T7IyOMHE BbIIEp-
TMBAIOT IPOOKY M3 OYTHUIM 1 TIOC/IE HATIOJHEHMSI EMKOCTH
BOJIOM MTOAHMMAIOT €€.

OT60p TIpo6 BOABI HA TPOTOYHBIX BOgOEMAaX MPOU3BO-
IUATCS B 1 KM BBIIIIE OJIMKAMIIIETO 110 TeYSHUIO IyHKTA BOJIO-
MOJIb30BaHus (BOI03a060p IUISl MUTheBOTO BOJOCHAOXEHMS,
MecTa KylaHusl, OpraHU30BaHHO-
'O OTAbIXa, TEPPUTOPUS HACEJICH-
HOTO ITyHKTA), @ Ha HEMPOTOYHBIX
BOJOEMaX U BOJOXPAHWIMILAX —
B 1 KM B 00€ CTOPOHEI OT ITYHKTAa
BOJIOITOJIb30BAHUSI.

OOBIYHO TIPOOBI B CTBOpE
0TOMpPAIOT B TpeX ToYKax (y 000-
nx 0eperoB M B hapBartepe); Ipu
OTrpaHMYEHHBIX X€ TeXHHYEeC-
KHMX BO3MOXHOCTSIX MJIM Ha He-

Puc. 8.9. Bamomempor  OOJIBIIIMX BOJOEMaXx IOITyCKaeT-

cs1 oTOoOp MpoOd B OTHOM-ABYX

TouKax (B MecTax HauboJiee CuIbHOro TeueHus ). Yaiie Bce-

ro Mpo6kI oTOMpaloT B 5 — 10 M oT 6epera Ha rimyomHe 50 cMm.

O06BbeKTOM 0CO00TO BHUMAHMS JOJIKHBI CTATh 3arpsI3HEH -
HbIE CTPYH.

Ecmu Ha peke uMeeTcst COpOC CTOYHBIX BOJ OT IPOMBIIII-
JICHHBIX MPEINPUSTUI, CTOKH XUBOTHOBOMUECKUX (epM
U T. d., TO OT60p Mpod BOIBLI MPOBOISIT HUXE cOpoca Ha

MeTOEBI MOHUTODHHIA BOJHBIX 00beRTOB

500 M, 4TO TTO3BOJISIET KOHTPOJIUPOBATh CTETIEHD 3aTpsi3HEe-
HUS BOABI B peKe CTOYHBIMU BOJAMM (ISl CpaBHEHMUS Clie-
nyeT B3sTh mpo0y Ha 500 M BeIIIe cOpoca CTOYHBIX BOI).

Ecnm nipeanonaraercs, 4To B pe3yabTaTe cOpoca cTou-
HbBIX BOJ B IPUIOHHBIX CIOSIX HAKATIJIMBAIOTCS OCealolne
BpeIHbIEe BellleCTBa, KOTOPbIE MOTYT CTaTh MCTOYHUKOM
BTOPUYHOTO 3aTrpsI3HEHUS BOAbI, OTOMPAIOT MPUAOHHbBIE
npo0sl Ha paccTosgHUM 30 — 50 cM OT oHa.

B Bomoxpanunuuiax, o3epax, npyaax, rae TeYeHUe BOLbI
pPe3KO 3aMeIJICHHO, KaueCTBO BOIbI MOXKET ObITh HEOTHO-
POIHBIM Ha pa3JIMIHBIX y4aCcTKaX (31eCh BO3MOXHO BO3HUK-
HOBEHUE BTOPUYHBIX UCTOUHUKOB 3aTrPSI3HEHMS ), TTO3TOMY B
3TUX BOJOEMax OOBIYHO OEpyT cepHIio IpoO IT0 TIyOnHe.

Cpa3sy ke 1mocJje B3SITUs PoObl HEOOXOAUMO CIIEeaTh
3ammuch 00 yCIOBUSAX cOOpa, HAlpaBJIeHWU BeTpa, yKa3aTh
JaTy ¥ 4ac oT6opa BOIBI.

IToaroroBka BoIbI K AHAJIU3Y

J1s1 mony4eHUsl JOCTOBEPHBIX Pe3YyIbTAaTOB aHAN3
cJiemyeT IpOBOAUTh BO3MOXHO ObIcTpee. B Bome mpoucxo-
IISIT TIPOLIECCHI OKUCIIEHUSI-BOCCTAHOBICHUS, (PU3MKO-XU-
MHUYECKHe, OMOXUMUYECKUE, BEI3BAaHHbBIE IESITEIbHOCTHIO
MHUKPOOPTaHM3MOB, COPOLIMU, 1eCOPOIIUU, CEAUMEHTALIUY
U T. . MOTYT U3BMEHSITBCS I OPTAHOJIENITUYECKHE CBOMCTBA
BOABI — 3amax, UBeT 1 Ip. HekoTopwie BeliecTBa Crocoo-
HBI aIcOPOMPOBATHCSI Ha CTEHKAX COCYIOB (3KeJie30, ajlio-
MWHWI, MeIb, KaIMUIA, MapraHell v Jp.), a U3 CTeKJIa OyThI-
JIeid MOTYT BBILIEIaYMBATLCSI MUKPOBIJIEeMEeHTH. [lpm
HEBO3MOXHOCTHU UCCIeA0BATh BOAY B YCTAHOBJICHHBIE ISt
COOTBETCTBYIOIIIMX MMOKa3aTeaeil cpoku (tadi. 8.8) ee ox-
JIAXIAI0T WIM KOHCEPBUPYIOT.

BuoxuMmmyeckue mpoiecchl B BOAE MOXKHO 3aMeUIUTh,
oxyaguB ee 1o 4°C. B a3TuX yclnoBUSIX MeIJIeHHee pa3py-
IIAI0TCA ¥ MHOTHE OpTaHMYEeCKUe BelllecTBa.

YHUBepCaTbHOTO KOHCEPBUPYIOIIETO CPEICTBA HE CY-
LIECTBYET, MO3TOMY MPOOKI IUId aHajau3a OTOMpPAlOT B He-
CKOJIbKO OyThIIEH. B Kaxkmoii 13 HUX Ha MecTe oTOopa mpooy
KOHCEPBUPYIOT, T00ABISIS pa3INIHbIe pearcHTH (Taom. 8.8).

IMonroroBka BoIbl HEMOCPEACTBEHHO Mepe] aHATU30M
3aKJII0YAeTCS B CJICAYIOLIEM:

* KOHCEpBUPOBaAHHBIE ITPOOLI MPU HEOOXOIUMOCTH Hell-
mpaauzyiom, a OXJIaXIeHHbIe HarpeBaloT 10 KOMHAT-

HOI TeMIlepaTyphl (He Ha HarpeBaTeJIbHOM Mpubope);
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* eCJIU OMNpeAe/eHUI0 MELIAI0T MyTHOCTb U I[BETHOCTb,
TO TIPOBOJISIT CHIELIMAJIBHYIO MOATOTOBKY: MPOOBI ¢huib-
mpyom, omcmausarom uau Koazyaupyom.
Koaeyaauyus tipoBoguTcst mo6aBIeHUEM 5 MJI CyCIIeH-

3UM TUAPOKCUIA ATIOMUHUS Ha | J1 BOIIbI, MTOCJIE YeTO CMECh

XOPOIIIO B30AITHIBAIOT U NAIOT OTCTOSITHCS.
Haxonsmiuecss B npupoaHOi U MUTHEBOUW BOJE 3ar-

PS3HSOIINE BEllleCTBAa UMEIOT, KaK MPaBU0, OUYeHb Ma-

JIeHbKME KOHIeHTpauuu. s Toro 4ToObl OmnpeneauTh

MPUCYTCTBUE ITUX 3arPSI3HUTENEN B YCIOBUSIX IIKOJIHHOMN

nabopaTopuu, clenyeT TIPOBECTU KOHUEHMPUPOBAHUe

9TUX MIpUMeceil OMHUM U3 yKa3aHHBIX HUXE CITOCOOOB.

Tabauya 8.65.
CriocoObl KOHCEpBAIMMA 1 CPOKM aHAaW3a BOIBI

TNokazarenu Cpoku XpaHeHust Criocob KoHcepBaLmy 1
KauecTsa BOIbI ¢ 6e3 KOJIMYECTBO KOHCEpBaHTa
KOHCEpBalliell | KOHCEepBaLuu Ha 1 J1 BOfIbI
1 2 3 4
Bkyc 1 puBKyc 2 4. HE KOHCEPBUPYIOT
3amax 2y, HE KOHCEPBUPYIOT
TpozpauHocTh 4 q,
LiBetHoCTD 6 4. HE KOHCEPBUPYIOT
BageleHHbIe 1-2 cyr. 4 q. 2-4 mn xnopocopma
BeIlleCTBa 1-2 cyt. pu oTO60pe 2-4 mn xsopocdopma
PH HE KOHCEPBUPYIOT
OkucnsieMocTb 1 cyr. 44 50nuiH,SO,(1:3)
(1S IepMaHTaHATHOIA)
IOMnHrbOnCh3)
(1S IUXPOMATHOIA)
Kectkoctb 2 cyT. HE KOHCEPBUPYIOT
Cyxolt octaTok 1-2 cyr. 6 u. 2 M1 xsopocopma
PactBopeHHbII 3. HE KOHCEPBUPYIOT
KHUCTIOPOZL 1 cyr. HE KOHCEPBUPYIOT
BIK 1-2 cyr. 44, 1 MJ1 H2504 (KOHLL) WIn
AMMMAK ¥ IOHBI 2-4 M1 xsopochopma
aMMOHWMS 1-2 cyr. 44, Toxe
1-2 cyr. 4 4. 2-4 M1 xsiopochopma
Hurpatsr 7 cyT. HE KOHCEPBUPYIOT
Hurtputst 1 cyr. HE KOHCEPBUPYIOT
Cynbarst 1 cyr. 8 u. 2-4 M1 xsiopocopma
CepoBonoporn 7 cyT. He KOHCEPBUPYIOT
1 cybbubl Ha mecte o16. HE KOHCEPBUPYIOT
Docdarst 8 u. 2-4 mn xsopocdhopma
Xjopuapl 1-2 cyr. 8 u. 4 r NaOH
Xiop 1o | mec. 1 cyr. 3 v HC1 wmt HNC3
TT1AB (o pH 2)
Denonbl
Mertasusl

Merogpl MOHWTOPUHTA BOAHbIX 00bexTos

Ynapusanue 6odvi. OtomMparor 100— 1000 M muccie-
JyeMOM BOJbI (B 3aBUCUMOCTH OT MPEAIOIaraeMoro coaep-
KaHUS OTIpeaesisieMoro KoMimoHeHTa, BeauuuHbl [TJIK u
JYBCTBUTEILHOCTU MeETOJa) M YMapuUBalOT Ha 3aKpbITOM
9JIEKTPUUYECKOU TIIUTKE 10 00bemMa oKoyio 50 mi.

Boimopascusanue 6odvr (Iipu 3TOM TIPUMECH, PACTBO-
peHHEBIE B Bolie, cOOMpaloTcs B cpenHeit yactu). 0,5— 1 1
McclIenyeMOoi BOJbl HAJTMBAIOT B XOPOIIO IMTPOMBITYIO BbI-
COKYI0 KOHCEpBHYIO 0aHKy M CTaBSIT B MOPO3UJIBHYIO
KaMepy xonoauiabHuKa. Yepe3 HeCKOIbKO 4acoB 0aHKY
JOCTAIOT U, YOeIUBIIKMCH, YTO BCS BoJAa 3aMep3iia, BHIHU-
MAaloT JICNSTHOW UMJIVHIAP (TIpeABapUTEIbHO HArpeB THO U
Ooka 0aHKM ropsiueit Bomoit). Ha ananus 6epyTt Bomy, 1o-
JIy4eHHYIO ITPU pa3MOpaxXMBaHWU BHYTPEHHE! 4acTu Jie-
JISTHOTO LMIMHApa. [1s yBeIndeHUs KOHLIEHTpaLUy Ipu-
Meceil MOXHO TPOBECTH HECKOJBKO MOCIeI0BATETIbHBIX
3aMopakMBaHU TPoO BOABI, KaXAbIi pa3 BEIOMpast cpeli-
HIOIO YacTb JICASTHOTO HUJIWHApPA W3 MPeIbIAyIIero 3aMo-
paXkyuBaHUSI.

Ecnu npu aHanuse mpoBOAMIOCH KOHLIEHTPUPOBaHUE
MpoObI, TO MPY MOCIEAYIOIINX pacyeTax HeoOX0MUMO YIr-
TBIBaTb 00BEM MCXOMHOTO 00Opa3iia BOJIHI.

82,2, Uprmmmecm TNOKA3ATETH BOMbI

8.2.2.1. Conep:xxanue B3BemeHHbIX yacTuil [37]

DTOT MoKa3aTesib Ka4eCTBa BOABI OMPEACNSIIOT IMyTeM
GbunbTpOBaHUS OTpENeJIeHHOTO oO0beMa BOIBI Yepe3 Oy-
MaXKHBIM (QUIBTP M TIOCIEAYIONIETO BHICYIIIMBAHUS OCaaKa
Ha GUIbTPE B CYIIWIBHOM KAy 0 MOCTOSTHHOM MaccChl.

Hnsg ananusa 6epyT 500—1000 ma Boabl. DuibTp
nepen paboToii B3BemuBaloT. [lociae puyibTpoBaHus oca-
JIOK ¢ (MIJIBTPOM BBICYIIIMBAIOT 10 TTOCTOSIHHOM MacChl IpH
105° C, oxyaxmaloT B 3KCUKATOpPEe M B3BEIIMBAIOT. Bechl
JTOJIKHBI 00J1alaTh BHICOKOM 4YBCTBUTEJIBHOCTBIO, JIydIlle
MCIIOJIb30BaTh aHAJIUTUYECKUE BECHI.

CogepxaHue B3BEIICHHBIX BEIIECTB B MT'/J1 B UCITbI-
TyeMOU BOJIIe OTIPEeAeISIIOT 1Mo opmyJie:

(m,-m,)x 1000
A"

rie m, — Macca OyMaxxHOro puiIbTpa ¢ 0CaIKOM B3Be-
IIE€HHBIX YaCTHULI, I,
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1w, — Macca OyMaxHoro GuiabTpa 10 OMbITa, T;
V — o0beM Boabl Ay aHalu3a, J.

8.2.2.2. lIsetHocTsh (37]

LIBEeTHOCTH MPUPOIHBIX BOA OOYCIIOBIIEHA TJIABHBIM
00pa3oM MPUCYTCTBUEM T'YMUHOBBIX BEIIECTB M KOMILIEK-
CHBIX COeTMHEHWI TpeXBaJIeHTHOTO Xefe3a. KomnuecTBo
9THX BEIIECTB 3aBUCUT OT T€OJIOTMYECKUX YCIIOBUI, BOIO-
HOCHBIX TOPU30HTOB, XapaKTepa IT0YB, HAIMIHS OOJIOT U
TOpGbSIHUKOB B 6acceiiHe peKH.

LIBeTHOCTD BOIBI ONTPEIEIISIOT BU3YyaTbHO, CPAaBHUBAS C
pacTBOpaMM, UMHTHUPYIOITMMH IIBETHOCTH TTPUPOIHBIX BOI.

l'oToBaT nBa pacTBOpA.

Pacmeop Ne 1. PacTBOPSIOT OTAENBHO B AUCTUIIIAPO-
BanHo# Bome 0,0875 r muxpomara kamust K2CI207 n 2 r
cynbdara kobanpra (II) cemuBogHoro C0SO4 x 7H20, 3a-
TeM UX CMELIUBAIOT, TPUOABISIOT 1 MJI KOHLIEHTPUPOBAH-
HOI CEpHOM KUCIOTH (IUIOTHOCTBIO 1,84 r/MJ1) M mMOBOISAT
B MepHOI Ko10e Ha 1 J1 IMCTUIIZIMPOBAHHOM BOIOM 10 METKMU.
DTOT pacTBOp COOTBETCTBYeT IIBeTHOCTH S500°.

Pacmeop Ne 2. 1 MJI KOHLIEHTPUPOBAHHOU CEPHOM
KHUCJIOTBI JOBOAST IUCTUJLUIMPOBAHHOM BOmOM no 1 1.

CwMetmBas pacTBOpbI 1 2 B COOTHOIIEHUSIX, YKa3aH-
HBIX B Ta0. 8.9, TOTOBST KAy IIBETHOCTU.

Tabmma §. 9.

IlIxana 1BETHOCTM M3 AUXpOMATa KaJlvst
U cylbdara KoOaIbTa

T"pay Chl LIBETHOCTU

Pactsop | 0 5 | 10| 15|20 | 25|30 [40 | 50| 60| 70|80 | 90 | 100
M oLwmr| O] 1 213 ]! 5|6 § IC| 12| 14| 16| 18|20
M 2 wr | 100) 99| 98|97 |96 | 95|94 [ 92 | 90| 88| 86| 84 | 82|80

[Ipu Bu3yanbHOM OIpenesieHUU B MPO3pavyHbIi 1U-
JIVHIpP U3 6eCLBETHOTO CTEKJIA C POBHBIM JHOM HAJHUBAIOT
100 M mccneayeMoii, TP HEOOXOAUMOCTH NTPOPMILTPO-
BaHHOI, BOJBI U, IIpOCMAaTpuUBasl CBepXy Ha O6eioM (oHe,
MOAOHPAIOT PACTBOP IIKANIBI C TOXAECTBEHHOM OKPACKOIA.

Ecimm mccimenyemast Boga MMeeT IIBETHOCTH BhIIe 80°,
TO ee MpeABapUTEIbHO pa30aBsSIIOT TUCTUIIUPOBAHHOMN
BOJOI. BenmMunHy LIBETHOCTU B 3TOM CJy4ae YMHOXAIOT Ha
KpPaTHOCTb pa30aBlIeHUsI.

Merogel MOHUTODWHIA BOZHb 0fbexTos

pes

8.2.2.3. lIBer (okpacka) [37]

[Tpu 3arpss3HeHUU BOJOEMa CTOKAMM MPOMBIIIIJIEHHBIX
MPEeINpUSITHAI BoJa MOXET UMETh OKPAacKy, He CBOMCTBEH-
HYIO LIBETHOCTY MPUPOIHBIX BoA. JIJIsI MICTOYHUKOB X031 -
CTBEHHO-MUTHEBOTO BOJOCHAOXEHUS OKpacKa He JOKHA
0OHapyXMBaTbCS B CTOJOMKE BBICOTOM 20 CM, UIS BOAO-
€MOB KYJIBTYpHO-OBITOBOrO HazHaueHUs — 10 cM.

8.2.2.4. TIpo3pauHocTh [37]

IIpo3payHOCTh BOABI 3aBUCUT OT HECKOIBKMX (haKTO-
POB: KOJMYECTBA B3BEIICHHBIX YaCTHUII WA, TJIMHEI, TIeCcKa,
MHUKPOOPraHU3MOB, OT COJIepXKaHUs XUMUIECKIX BEIIECTB.
[Ipo3payHOCTh XapaKTepu3yeTcs MPeaeaIbHON TTyOMHOM,
Ha KOTOPOM ellle BUAECH CHeLUaJIbHO OIyCKaeMbliA OeJIbli
nuck nuamerpoM okoio 20 cm (muck Cexkku). Camble Ipo-
3pauHblie Boabl B CapraccoBOM MoOpe: IUCK BUICH IO TIIy-
OMHBI 66,5 M, B MEJKUX MOpax — 10 5— 15 m. IIpo3pau-
HOCTb BOIBI B peKax B cpegHeM 1 — 1.5 m.

HN3MmepsoT po3padyHOCTh BOIBI Pa3IUIHBIX BOMIO-
eMOB ¢ nmoMolpio nrucka CeKKu (MOXHO B3STh (haHEPKY
paszmepoMm 20x20 cM ¢ 0e0il MOBEPXHOCTHIO, K KOTOPOit
MPUKPEIUIEH TPy3 U BepeBKa ¢ METKaMM Ha Hel IJIsl OIl-
peneneHus rayounsl). OnycKaioT IUCK B BOLY C TEHEBOM
CTOPOHBI JIONKM U 3aMepSIOT 110 MeTKaM Ha BepeBKe, Ha
KaKoO# IIyOMHE AVCK CKPBUICS U3 MOJs 3peHus. 3aTeM
IWCK ITOTHMMAIOT U 3aMevaloT TJyOMHy, Ha KOTOpPO# OH
cran BuaeH. CpeaHee M3 3TUX OTCUETOB M OymeT mokKasa-
TeJeM IIPO3PavYHOCTH BOIBI B METpax.

Mepoit mpo3pavyHOCTA MOXKET CIYKUTh TaKXKe BBICO-
Ta cTOJI0a BOAbl (B CM), IIPU KOTOPOM MOXHO pa3IndUTh
Ha Oejoii OymMare cTaHIZApTHHIN MIPUQT ¢ BBICOTON OYKB
3,5 mM. Bomy xopoiiio mepeMenBaioT U HaJuBalOT B BbI-
COKUI IUJIUHAP ¢ BHYTPEHHUM IMaMeTPOM 2,5 CM U JHOM
M3 TJIOCKO OTHLIM(OBAaHHOTO cTekia. LlmnmHap ycranaB-
JIMBAIOT HEMOABMXKHO Haja CTaHAAPTHBIM HIpUEPTOM Ha
BeicoTe 4 cM. [IpocmaTpuBas mipudT CBEpXy yepes cToad
BOIBI U CAMBAasl WIX JOJMWBasi BOAY B LUMIWHIAD, HAXOISAT
BBICOTY CTOJI0a BOMIBI, 1€ ITO3BOJISIONIYIO YUTATh IIPUPT.

8.2.2.5. 3amax [37]

3armax Bombl 00YCIOBIEeH HAIMYMEM B HEW MaxXHYIITUX
BEIIIECTB, KOTOpbIE MOMAaAal0T B HEE €CTECTBEHHbBIM MyTeM
1 CO CTOYHBIMM BoJaMU. 3arax BOIbI BOMOSMOB He MTOJIKEH
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MPEeBHIIATh 2 6aJUIOB, 0OHAPYXKMBAEMbIX HEIOCPEICTBEH-
HO B BOJe WM (111 BOZOEMOB XO3IHCTBEHHO-ITUTHEBOTO
HazHauyeHUs ) Tocje ee xJopupoBaHus. OmnpeaeneHue oc-
HOBAaHO Ha OPTaHOJIETITUYECKOM UCCIIeIOBAHUM XapaKTepa
M MHTEHCUMBHOCTHU 3amnaxa Boabl npu 20 u 60 "C. Ilo npen-
JlaraeMoii METOJIWKE OIPEIeSIOT XapakKTep U UWHTCHCUB-
HOCTb 3alraxa.

100 M1 MccitemyeMoil BOIbI TP KOMHATHOM TeMIepa-
Type HaJuBalOT B KOJOy BMecTUMOCTBIO 150 — 200 M ¢
IIUPOKUM TOPJIOM, HAKPHIBAIOT YaCOBBIM CTEKJIOM WU
MIPUTEPTON TPOOKOIi, BCTPSAXMUBAIOT BpalllaTeJIbHBIM JIBH-
>XeHUEM, OTKPBIBAIOT IMTPOOKY WY CABUTAIOT YaCOBOE CTEK-
JIO U OBICTPO OMpPEACSIOT XapaKTep U MHTEHCHUBHOCTb
3amaxa. 3aTeM KoJji0y HarpeBaioT 10 60° Ha BOAsIHOM OaHe
M TaKXe OIEHWBAIOT 3allax.

[To xapakTepy 3amaxu OeJSTCS Ha IBE TPYIIIHI;
1. 3amaxu ecTeCTBEHHOTO TPOMCXOXKACHUS (OT KUBYIIINX
B BOJIE M OTMEPIIMX OPTaHU3MOB, OT BJIWSTHUS TOYB

M T. I1.) HAXOIIT MO0 KjiaccupuKaluuu, NIpUBEAeHHON B
Tabi. 8.10.

Tabauya 8.10.
Xapakrep ¥ poJ 3anaxa BoIbl €CTeCTBEHHOIO
MPOUCXOK/ICHUS

XapakTep 3amaxa IlpumepHBbIii po 3anaxa
ApoMaTHIeCKHIA OrypeyHblii, IIBETOUHBII

BOJIOTHBIN MmcThlii, THHUCTBIN

THWIOCTHBIN DeKanbHbIN, CTOYHOM BOJIBI

JIpeBecHbIit Mokpoit L1eTTbl, IPEBECHOI KOpbI

3eMITUCTBII [Mpenblii, cBeXXeBCIIaXaHHOM 3eMJIW, TIIMHUCTBIN
[TnecHeBbI 3aTxIIbIiA, 3aCTOMHBIN

PoIGHBII PrIOBI, ppIOBETO XKMpa

CepoBOIOPOIHBII TyxtbIx stiig

TpaBsHUCTBIN CKOIIIeHHO# TpaBbl, CEHa

HeornpeneneHHblit He momxozstiumii oy npesIIyiie onpeieieHust

2. 3amaxm MCKYCCTBEHHOI'O ITPOMCXOXAECHUS (OT Ipo-
MBILIIJICHHBIX BEIOPOCOB, IS MUTHEBOM BOALI — OT 00-
paboOTKM BOIBI peareHTaMM Ha BOOOIIPOBOIHBIX COOPY-
XKEHHUAX U T. II.) Ha3BIBAIOTCS 1O COOTBETCTBYIOIIUM
BellecTBaM: XJI0p(PeHOIbHBIN, KaM(MOPHEII, OCH3MHO-
BbIi, XJIODHBINA U T. II.

MHTEeHCUBHOCTH 3allaxa TakKxke omeHuBaeTcs mmpu 20
u 60 °C 1o 5-0a/utbHOM cucTteMe coriacHo Ttabm. 8.11.

MeTLibl MOHUTOpHHTa I 00beKTOB

Tabauya 8.11.
MHTEHCUBHOCTD 3artaxa BOIbI

Bbamn | MHreHcHBHOCTD KauecTBeHHast XapaKkTeprcTHKa
3arnaxa
0 Hukakoit OTCyTCTBIE OIIYTHMOTO 3ariaxa
1 OueHb ciiabast 3arnax, He TIOIIAIOIIMIACI OOHAPYKEHHIO TIOTPEOHTETIEM,

HO OOHApY>KMBAEMBIIA B JJAOOPaTOPUM OIBITHBIM
uccienioBaresieM

2 Crabast 3ariax, He TIPUBJICKAIOIIMIT BHUMAHUSI TIOTPEOUTEIIsT, HO
OOHapyXMBAEMBIiA, CJTM Ha HETO 0OPATUTh BHUMAHKE

3 3ameTHast 3arnax, JIerko 0OHapYKMBaeMBbliA M JAIOILIVIA TTOBOIL
OTHOCHTECSI K BOJIE C HEOZIOOPEHNEM

4 OryeTBast 3ariax, oOpalliarolMii Ha ceOsl BHUMAHUE 1 JIeJatoIviA
BOJIY HETIPUTOIHOM IS TIUThSI

5 OueHb CHIbHAs 3ariax, HaCTOJIbKO CWJIbHBII, YTO BOJIA CTAHOBUTCS

HerMTO,Z[HOﬁ JUIA TIMTHS

3amax BOIBI CICAYeT OIIPEACISITh B IIOMEIIeHNH, THe
BO3IyX HE MMeEeT MOCTOPOHHEro 3amaxa. sKenaaTtenabHO,
YTOOBI' XapaKTep M MHTEHCUBHOCTH 3allaxa OTMeJaad He-
CKOJIBKO MCCJIeToBaTeei.

8.2.3. Xumuyeckue nokasatenn BOAbl

8.2.3.1. Bonopoamnsrii moka3aresnb ( pH) [37]

[TuTheBas Boga JOKHA UMETh HEUTPATBHYIO PEaKIIuIo
(pH oxkomo 7). Benmmumbaa pH Bombl BOJOEMOB XO3SMCTBEH-
HOTO, IMUTHEBOTO, KYJbTYPHO-OBITOBOTO Ha3HAYECHMSI peria-
MEHTUPYETCS B rpeaenax 6,5 — 8,5. B 60abLIMHCTBE IPUPO/-
HBIX BOJ BOIOPOIHBIN ITOKa3aTesib COOTBETCTBYET 3TOMY
3HAYEHUIO ¥ 3aBUCHUT OT COOTHOILIICHUST KOHILIEHTPAIIUI CBO-
0omHOTO AMOKCHIA yriepoaa U TuapokapOoHaT-uoHa. bo-
Jee HU3KKMe 3HaueHus pH Moryr HaGmomaTbCsd B KUCIIBIX
OOJIOTHBIX BOAAX 3a CUET ITOBBIIIEHHOTO COACPXKaHUS TyMHU-
HOBBIX 1 (DYIbBOKUCIIOT. JIeTOM Ipu MHTEHCUBHOM (DOTO-
cuHTe3de pH moxer moBeimaTees no 9. Ha Benmmuuny pH
BJIMSIET comepkKaHue KapOOHATOB, TMAPOKCUIOB, COJIEH,
MOABEPXKEHHBIX TUAPOJIN3Y, TYMUHOBBIX BEIIECTB M JIP.

B pesynbrare MpoOMCXOSIIMX B BOAE XUMUYECKUX U
OMOJIOTUYECKNX MPOIECCOB U IMOTeph yrieKuciaoTel pH
BOJBI MOXET OBICTPO M3MEHSTHCSI, TIO3TOMY €TI0 CJEAyeT
OTIpenesIsATh Cpa3y Xe Iocjie 0TOopa MPOOkI, XeJaTeJIbHO
Ha BOJOEME.

OneHnuBarth BemmunHy pH MOXHO pa3HBIMM CITOCOOaMU.

1. [MTpubnmmxennoe 3Hadenue pH. B npoOupky HanmBa-

10T 5 MuI uccienyeMoit Boanl, 0,1 M yHuBepcaiabHoro cli
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MHIMKATOpa, IIepeMEIIMBalOT 1 II0 OKpacKe pacTBoOpa
OLIeHMBAIOT BeimuuHy pH:
po3oBo-opaHxkeBasgs — pH okoio 35,
CBETJI0-XKeaTasa — 6,
CBeTJI0-3e/eHas — 7,
3eJIeHOBaTo-rojayoass — 8.

2. pH MoxXHO ompeaenuTs ¢ IOMOIIbIO YHUBEPCAJIbHOMI
WHAMKATOPHOU OyMaru, cpaBHHBasl €€ OKpacKy coO
IIKaJIOM.

3. HaubGoiee TouHo 3HaueHue pH MOXHO onpeaeanuThb Ha
pH-MmeTpe uiu no mkane Habopa AJIIMOBCKOTO.

8.2.3.2. Cyxoii ocTaTok [37]

CyxyuM OCTaTKOM Ha3bIBalOT OCTATOK, I1OJYyYEeHHBIM
IocJjie BhIITapvMBaHUS OTOUILTPOBAHHOM IIPOOBI BOIABI U
BBICYIIEHHBIIN 10 MOCTOSAHHO# Macchl npu 10— 120 "C.
Cyxoll 0CTaTOK XapaKTepU3yeT cOolepKaHue MUHEepalb-
HBIX ¥ YaCTUYHO OpPTaHMYECKMX IIpUMeceii, 00pa3yrolIux
C BOJOM MUCTUHHBIC U KOJUIOMAHBIE pacTBOPHI. YTOOHI I1O-
JIY4UTh ocagok okojo 100 mr, 6epyT 1 1 aHanIu3upyemoi
npo¢uIbTPOBAHHOM BOAbI, MOMEIIAIOT MOPLIMIO BOIBI B
MpeaBapuUTeIbHO B3BelIeHHYIO (apdopoByIO YallKy U
BBIITIAaPUBAIOT Ha 3JICKTPOILUIMTKE (HE TOBOMS J0 KUIICHMS),
no0aBiisist BOAy IO Mepe McIlapeHUs BoAbl B yalike. Bomy
B YalllKe BBIIIapUBAIOT gocyxa. YallKy ¢ CyXMM OCTaTKOM
MMOMEIIAIOT B CYIIMJIbHBIN mKad, HarpeThlii 1o 110 "C, un
BBICYIIHMBAIOT IO IIOCTOSIHHOM MacCCHI.

BenuuunHy cyxoro ocrarka (Mr/j1) BBIMUCISIIOT IIO

POPMY G (nn-mJx1IQOO
A"

rme nij — Macca mycToi YyallKu, T;

T, — Macca YallkU C CYyXMM OCTaTKoOM, T;

V — 00beM BOAbI, B3SITOM JJISI ONpeaeieHUs, JI.

JlaHHBIIA METOI OIIpedceHMs CyXOTrO OCTaTKa AaeT
HECKOJIBbKO 3aBBIIIEHHbIE PEe3YIbTaThl BCICICTBUE TMAPO-
JIN3a U TUTPOCKOIMUYHOCTH XJIOPUIOB MarHus U KaJIbLys 1
TPYIHON OTHA4YM KPUCTALUIM3ALMOHHOM BOABI CyJbhaTaMu
KaJIbLIMsI X1 MarHusi. DTU HEJOCTaTKM YCTPaHSIOT, 100aB-
JISISL K BBIITIAapMBaeMO# Boje XMMUYECKH YMCThI KapOOHAT
Hatpus. [Ipu 3ToM XJIopuIbl, Cyab(haThl KaJblWs U Mar-
HUS IIepexoIsT B O6e3BoaHble KapOoHaThl. M3 HaTpUeBBIX

METOZbl MOHUTOPUHIA BOAHBIX ahbexTos 1

coJieil MNIb CyJIb(aT HATPUSI COACPKUT KPUCTAIIN3AIIM -
OHHYIO BOMYy, KOTOpasl MOJHOCTbIO YIaJIsieTCsl BhICYIIMBA-
HueM 1ipu 150 °C.

OnpeneieHrde Cyxoro ocTarka ¢ 100aBjIeHHeM Kap-
oonara Hatpus. B dapdopoByio yaliky, 10Be e HHYIO A0
nocTogHHOM Maccewl Tipu 150 "C, momemarot 250 — 500 Mo
npo¢uIbTPOBAHHOI BOAbI M BhlapuBalor. Ilocie nodas-
JICHMS IIOCJIeAHEed IOPLMU BOIbl B YaIlKy BHOCST elle
pacTBop KapOoHaTa HaTpusl, cogepxamwuit B 1 ma 10 mr
Na2CC>3, ¢ TakuM pacyeToM, 4YToObl Macca MpuodaBiasieMo-
ro KapOoHaTa IpuOJIU3UTEILHO B 2 pa3a NpeBhIlaja Mac-
Cy IIpearogaracMoro cyxoro ocrarka. /s oObIYHBIX IIpe-
CHBIX BOJI JOCTaTOYHO MPHOAaBUTh 25 MIJI 3TOr0 pacTBOpa.
PacTtBOp X0OpOI1110 ITEpeMeINBAIOT CTEKISHHOM MaJIOYKOM,
OOMBIBAIOT €€ IUCTUIMPOBAHHOI BOIOI, coOupast BoAy B
YalKy ¢ ocaaikoM. BeImapuMBamT mocyXa M BBICYLIMBAIOT
1o nmoctosiHHo# Macchl pu 150°C. YUToObl HE MPOUCXOAU -
JIO pacTPECKUBAHMS COJICH, YAIlIKy ITOMEIIAIOT B XOJIOIHBIIA
TepMOCTaT, a 3aTeM IIOBHIIIAIOT TeMmepaTypy a0 150 "C.

Benuuuny cyxoro ocratka (MI/1) BHIYUCIISIOT IO (pop-
MyJIe:

m, -T,-71,) x 1000
A"

roe III! — Macca 4aliky ¢ CyXUM OCTaTKOM, T;

I, — Macca IycToil Yallku, T;

I, — Macca cyxoro 1o0aBJIeHHOro KapOoHaTa HaTpus,

mr (25 mn 1% pactBopa coaepxar 250 Mr kapb6oHaTa

HaTpusl);

V — o00beM BoOIbl, B3STOM IJisI aHalu3a, J.

OmnpeneneHde OCTATKA NMOCJe NpOKAIMBaHusA. 1151
OIpeAeICHUSI MacChl OCTaTKa IT0Cjie IPOKaJIMBaHUS OepyT
yucThle ¢aphopoBbIe YallKK, B3BEIIMBAIOT, IIOCJE YEro
IIEPEHOCST B HUX CYXO OCTATOK OT IpPeAbIAYIIEro OIbITa,
CHOBA B3BEIIMBAIOT Y IIOMEIIAIOT B MY(EJbHYIO IIeYb I
MPOKAJIMBaHUA OO MOCTOSHHOM Macchl rpu 600°C. Benu-
YMHY OCTaTKa I10cJie IIpOKaJvMBaHUSI paCCUMTHIBAIOT aHa-
JIOTUYHO BEJIMYMHE CyXOro octaTka. Pa3zHOCTb MeXIy Be-
JIMYMHOM CyXOTO OCTaTKa M OCTaTKa I10cJie MPOKaJIMBaHUS
paBHA BeJIMYMHE MOTEPb IIPU NPOKAJIMBAHUU — KOJIMYE-
CTBY JIETYYMX COeAMHEHUI1. BeamynHa npoKajieHHOTO Oc-
TaTKa JaeT OPUEHTHUPOBOYHOE MIPEICTABICHUE O MUHEPAJIb-
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HOM COCTaB€ BOIbI, a IMOTECPU IIpU IIpOKaAJIMBAaHUU — O
KOJINMYECTBE OPraHN4YCCKMNX COCIMHEHUM.

8.2.3.3. ZKecTkocTb Boabl. PacueT KoHIIEHTpaluu Kap-
OoHaT- ¥ ruapokapoonar-uoHos [10, 37]

Paznuyator o0l1yt0, BpeMEHHYIO U TTOCTOSIHHYIO XKeCT-
KOCTb BoAbl. OOI1as XEeCTKOCTb OOYCIOB/IE€HA, TIaBHBIM
00pa3oM, MPUCYTCTBUEM PACTBOPEHHBIX COEAUHEHU I KaJlb-
1IMsl 1 MarHus B Boje. BpeMeHHast )kecTKOCTb MHaue Ha3bl-
BaeTCsl yCTpaHUMOM Wi KapooHaTHol. OHa obycioBieHa
HaJIMYMeM TUIAPOKapOOHATOB Kalblvsl U MarHusl. [TocTosH-
Has (HekapOOHaTHasl) KECTKOCTb BbI3BaHa MPUCYTCTBUEM
IPYTMX PACTBOPUMBIX COJIEl KaJbLMSI M MarHusl.

OO0111as1 )KeCTKOCTb BapbUpyeT B IIMPOKUX Mpeaeax
B 3aBUCMMOCTH OT TUIIa MOPOJ U MOYB, cliaralpliiux dac-
CeiiH Bojgocbopa, a Takke OT ce30Ha rojga. BeauuuHa 06-
e} XEeCTKOCTU B UCTOYHUKAX LIEHTPATU30BAHHOTO BOJO-
CHaOXeHU s JOMyCcKaeTcsi 10 7 MMOJIb 9KB/JI, B OTAEIbHBIX
cllyyasix Mo COIJIACOBaHUIO C OpraHaMy CaHUTapHO-3MU-
IIeMHOJIOTMYECKOM CIyKO0b — 10 10 MMOJIb 3KB/JI.

Ipu xecTkocTu A0 4 MMOJb 3KB/Jl BOoJAa CUUTAETCS
MATKOM; 4 —8 MMOJb 3KB/JI— CpelHeil KeCTKOCTH;
8—12 MMoIIb 5KB/JI — XeCTKOii; 6ojee 12 MMOJIb KB/ —
OYEHb XKECTKOM.

MeTtogaMy XUMHUUECKOTO aHaIu3a OOBIYHO OTNPeNesIioT
o01y1o xecTkocTh (2Ko) u kapooHatHyo (2KK), a Hekap06o-
HaTHasg (KH) paccuuThiBaeTcsl Kak pa3HOCTh 2Ko — KK-

Onpenenenne o011l }KeCTKOCTH BOIbI KOMILIEKCO-
HOMeTpu4YecKuM MeToioM [37]

Ilpunyun memooa. Tpunon b (xomrutekcen III) — nBy-
HaTpueBas COJib STWICHAMAMUHTETPAyKCYCHONW KUCIOThI
obpa3yeT ¢ KaTUOHAMU METaJIOB paCTBOPUMbBIE B BOjE
BHYTPUKOMILJIEKCHbIE COEMHEHMS XeJaTHOTO TuMa. DTu
KOMIUIEKChI 00J1a1al0T pa3IMdHOi MPOYHOCThIO U 00pasy-
I0TCSl TIPU OTpeae/leHHbIX 3HaueHusix pH.

K 4yncay KaTuOHOB, ¢ KOTOpHIMU TpWJIOH b oOGpasyer
KOMIUIEKChI, OTHOCSITCSI KATUOHBI KaJIbLIWsl, MAaTHUSI, ME/IM,
MapraHila, KaaMmMusi, HUKeJsl, JBYyX- U TPEXBaJEHTHOIO
xeJjieza, aTllOMUHUS U JIP.

Ecnu B pactBOp, coiaepxXauivii KOHbl OOHOTO U3 BbI-
LIEYTTOMSIHYThIX METaJJIOB, BBECTU WHIMKATOP, AW
HEINMPOYHOE 1IBETHOE COeAUHEHUE C HUMM, TO NIpU N100aB-

MeTagpl MOHWTOpHHTA BOHbIX 0GbexToR

JIEeHUM TpuJoHa b K TakoMy OKpallleHHOMY PacTBOpY B
SKBUBAJIEHTHOM TOYKE MPOU30HIET UBMEHEHUE OKPACKU.

B kauecTBe MHAUMKATOPOB IJISl ONpeaeaeHUs Kalblys
Y MarHusi MOTYT OBITh B3SIThI 3pUMOXPOM uepHbIii T 1 xpo-
MOBBIIA TEMHO-CUHUIA.

Heo0xoauMble peakTHBBI 1 UX NPUTOTOBJICHHE.

1. Tumpoeannwtii pacmeop mpuaona b. I1pu xecTtKkoc-
TH Boapl Bhile 20 MMOJIb 3KB/J1 Ipo0y TUTpyoT 0,1 H pacTBoO-
POM KOMILIEKCOHA, IpH kecTKocTH 0,5 — 20 MMOJIb KB/
cnenyet noyub3oBaThes 0,05 H pacTBOPOM U MPU XKECTKOCTHU
Huxe 0,5 mmoib 3kB/n1— 0,01 H pacTBOpOM.

J1J1s1 mIpUroToBIeHUs pacTBOpoB KoMiiekcoHa Il (Tpu-
JnoHa Bb) 6epyt cnenytomue HaBecku: mjsg 0,1 H pacTBopa —
18,6 v, mnst 0,05 H — 9,3 1, g 0,014 — 1,86 r. HaBecku pa-
CTBOPSIIOT B IMCTWIMPOBAHHOM Bole W (PUIBTPYIOT, €CIIN
pacTBOP ITOJIy4aeTcsl MyTHBIM. 3aTeM 00beM pacTBOpa I0BO-
gt 1o 1 1. JIjisg ycTaHOBJIEHUSI TOYHOI KOHILICHTPAaLlMK pa-
cTBOpa TpuwioHa b nmpuMeHsioT paznuuHbie 00beMbl 0,01 H
pacTtBopa cyjbgara MarHusi, IIPUrOTOBJIEHHOro U3 (puKca-
Hana. /s yctaHoBieHus tutpa 0,1 H pactBopa TpuiioHa b
oepyr 100 mi pactBopa cynbgarta maraus, 0,05 H — 50 mun
u 0,01 H— 10 M. OO6beM B3SITOIO pacTBOpa COJIM MarHus
NOBOJST OIUCTUIIMPOBaHHOMI Bomoi o 100 mu, 1oGaBIsIIOT
5 MJ1 aMMuavyHoro o0ydepa, 5 — 7 kareab UHAUKATOpa XpOMO-
BOr0 TEMHO-CUHETO WIM 3pHOoXpoMa yepHOro T v MeaJIeHHO
TUTPYIOT paCTBOPOM TPUJIOHA b IIpy MHTEHCUBHOM IIepeMe-
IIMBAaHUY A0 OTYETIIMBOIO M3MEHEHMUS 1IBETAa pacTBOpa.

ITonpaBouyHbIN KO3 DULMEHT 1151 TPpUBEACHUS TPU-

JoHa b K JaHHOI HOPMAaJILHOCTY BBIYMCJISIOT IO (hopMYyJIe:
1
K=, ,

roe K — nonpaBouHbiiit KoapouuueHt 0,01 H. pacTBO-

pa cosit Maraus (Ko3¢pGUIUEHT CAHTUHOPMAaJIbHOCTH

npu ToyHo 0,01 H pactBopa K = 1);

V — pacxon TpwioHa b Ha TuTpoBaHuUe, MIL

2. Byghepnotii pacmeop. 20 1 xjiopuga aMMOHUS (X.4.)
pacTBOPSIIOT B AUCTUJLUIMPOBAHHOU Boje, 1o0aBistioT 100 M
25% pacTBOpa aMMHUaKa M JOBOIAT IO 1 JI IMCTUILTUPOBAH-
HOI1 BOIOMA.

3. Pacmeoput unouxamopa. DpuoxpoM depHbiii T u
XPOMOBBIII TeMHO-cHHUIi: 0,5 T OMHOr0 M3 MHAMKATOPOB



nom

Mmaga 8

pactBopsioT B 20 MJI aMMuadyHoro Oycdepa 1 JOBOIMIT IO
100 M1 3TUIIOBBIM cIUPTOM. PacTBop MHAMKATOPA MOXHO
XpaHuTb He 6ojee 10 cyr. BMecto pacTBopa uHAMKATOpa
yI0OHO YNoOTpeOJIsiTh CMECh UHAUKATOPA C XJIOPUIOM Ha-
TPUS: TIPUTOTOBJISIIOT CMEIIEHNUEM U TIIATeIbHBIM pacTh-
panuem 0,5 r apuoxpoma yepHoro T co 100 r xmopuma
Hatpus (x.4.). [IpenMyIiecTBO MHANKATOPHOU CMeCH Tie-
pen pacTBOpOM MHAMWKATOpa B TOM, YTO MHAMKATOPHAs
cMeCh MpU XpaHEHUU HE TOPTUTCH.

BemoJHeHre aHam3a npy orcyrcTBur HoHOB Meu (1),
muHKa 1 Mapraana (M). {11 oripeaeie HUST O0IIIe i XKeCTKO -
cTi Boabl OepyT nmunerkoir 100 My aHAaMM3UPYeMOil BOIBI
(TIpo3pavyHoii), TIEPEHOCST e¢ B KOJIOY (JIydIliec KOHMYIECKYIO)
eMKkocTbio 250 — 300 My, moGaBaglOT 5 MJI aMMHA4YHOTO
O0ycdepHoro pactsopa u 7 — 8 Karejab pacTBOpa 3pUOXpO-
mavyepHoro T (mim pazmepom ¢ 1,5 — 2 cmuyedHbIe TOJIOB-
KM Cyxoil mHauKaTopHoit cmecn). [IpoOy THTpyIOT pacTBO-
poMm TpwioHa b mo u3MeHeHMs OKpacKu W3 KpacHOU B
duoneToByto. TuTpoBaHue MPOBOAIT MEIJIEHHO, HEIpe-
PBIBHO TiepeMelInBasi aHaJIU3UPpyeMyIo TIpo0Oy BOIHI.

XKecTKocTh BoAbl B MMOJIb-3KB/Jl PACCUMTHIBAIOT IO
dopmyre:
i. _V,xKxC_,x1000

-S1" o611y —_—

rae V, — o0beM npoObl BOIbI, B3SITHIA Ul aHAIM3a, MJI;

C, — HOpPMaJILHOCTb pacTBopa TpujoHa b;

V, — 00beM HM3pacXOJOBAaHHOTO Ha TUTPOBaHMUE pa-

CcTBOpa TpwioHa b, mi;

K — monpaBouyHbIil KO3 DUIIMEHT IIsT TPUBEACHUS

KOHIIEHTpaIuy TpUI0oHA b K TOUHOT HOPMATBbHOCTH.

[MTpumeuanue. 2KeCTKOCTh BOIBI, 3aTPSI3HEHHOM Mac-
JIaMU, MOXHO OMPENEIUTh TOJBKO C MTHIAUKATOPOM XPOMOM
TeMHO-CMHUM. Kwuciple Bompl ciieayeT IpeaBapUTeIbHO
HelTpanu3oBarb. PacTBop Tpuyiona b ycroituus u coxpa-
HsleTcs 0e3 u3MeHeHUs KOHIIeHTpauuu 3 — 4 Mecsia.

BoimosiHeHHe aHAIM3Aa B IPUCYTCTBAY MOHOB MM U
maHKa. [Tunerkoit orouparor 100 Myt TpoOBI BOABI 1 TIOMeE-
IAIOT e B KOHNUYECKYIO KO0y eMKocThio 250 — 300 M.
[Mpu6asasor 1 Ma 2—5% pacTBopa cyibduma HaTpus

t-C\ (pacTtBOp cyabduma HaTpUs MOXHO XpaHUTh He OoJjiee

METOZbl MOSMILIPHHIA BUAHBIX 2 t 0 M

2 HeAeab B TEMHOM CKIISTHKE ¢ TIPUTEPTOI ITpooOKoii). B oca-
JIOK BBINAAAIOT CyabGuabl Meau M LMHKa. JodaBuB 5 M
aMMuadHoro 0ydepa, 7 — 8 Kanesrb THIUKATOPa SPUOXPO-
ma yepHoro T, TUTpyIOT MpoOy BOAbLI pACTBOPOM TPHIIO-
Ha b mo nmepexoma okpacku U3 KpacHOl B (DMOJIETOBYIO.

BbInojiHeHNE AHAJIA3A B IPUCYTCTBUY HOHOB MAPraH-
ma (II). K mpoGe BombI, B3SITOM MJISI OTIpenesIeHUs KeCTKOC-
™ (100 M1), moGasnstioT 3 Kamau 1% pacTBopa CONSTHOKMC-
JIOTO TUApOKCUIaMUHA. [1pr 3TOM TPOUCXOIUT MACKUPOBKaA
MOHA MapraHia. 3areM B OOBIYHOM IOCIeA0BATEIbHOCTH
MpubaBisioT 6yhepHBbIii pacTBOp, MHAUKATOP U TUTPYIOT
pactBopoMm TpuiioHa b. Touka mepexona oruerimBa. Pacuer
BBITIOJIHSIIOT, KaK ¥ B MPEIbIIYIINX aHaIU3ax.

[Ipu oTcyTcTBUM Habopa peaKTUBOB IJIsI Ompenesie-
HUST XECTKOCTU BOIbI OTpeneieHre MOXHO IPOBECTHU
CIIUPTOBO-MBLUIBHBIM METOIOM.

OnpenesieHne )KeCTKOCTH CIIMPTOBO-MbLILHBIM METO-
nom [10] CymrHOCTbh 3TOro MeToAa 3aKJII0YaeTCs B TOM, YTO
pacTBOpPeHHBIE B BOJE COJU Kbl W MarHus IepeBo-
IOSITCS COmepXKAIIMMUCS B MbLIE CTeapaToM, OJicaTOM M
MaJIbMUTATOM HAaTPUSI B MAJIOPACTBOPMMBIE KaJbIIEeBbIC U
MarHueBblie coiu. OKOHYaHUE pPeakUuU OMPEeAesIoT 0
MOSIBJICHUIO YCTOMYMBOM TMEHBbI, 00pa3syeMoil U30bITKOM
MBIJILHOTO pacTBOpa MpU TUTPOBAHUU.

Ilopsdok u mexnuka npoeedenus pabomol.

1. [ToAroTOBUTH CIUPTOBO-MBLUIBbHBIN pacTBOp. st
atoro 0,75 T geTckoro Mbuia (B CTPYXKKax) pacTBOPSIOT B
50 ma 96% cnupTa-pexTuduUKaTa, OTCTAUBAIOT IBOE CY-
TOK U GUIBTPYIOT 4Yepe3 OyMaxkKHbI (UIBTP CpeaHei
IUIOTHOCTH.

2. J1J11 TIONTOTOBKM ATaJIOHHOTO pPacTBOpPA COJIeH Kalb-
ousg u Marausg Heooxommmo 0,385 T KpHCTaIJIMYeCcKOTo
xjopuaa Kambuuss CaOr x 6H20 pacTBOpHUTh AUCTUIUIM-
poBaHHOII Bomoil B MepHOUl kon6e Ha 50 mum, m 0,108 r
KpUcTajiauueckoro cyiabdara mariuss MgS0, x 7H20
pactBopuTh B 30 MJI BOIEI.

B MepHyto kon0y Ha 100 mu Biuth 37,5 mMu1 pacTBopa
XJIOpUIa KaJlblKsSI U BECh PACTBOP CyJb(daTa MarHus, Ie-
peMeliaTb UX W IOJUTb AUCTUJIMPOBAHHOW BOIOW IO
MeTKU. B moiyyeHHOM TakuMm o0Opa3oM pacTBope OymeT
comepxaTbcsa 26,25 MMOJb-3KB/JT WOHOB KaJblUSI U

8 DKoJOornyecKkuii MOHUTOPUHT



226

['asa §

8,75 MMOJIb-3KB/J1 MOHOB MarHusi. O611ast XeCTKOCTb 3Ta-
JIOHHOTO pacTBopa Oy#eT paBHa 35 MMOJIb-3KB/J.

3. IToarotoBUTH TaOAMILLY VISl 3alIUCU JAHHBIX ONBITA
(Tabm. 8.12)

Tabauya 8.12.
O0beM CIUPTOBO-MBLILHOTO PACTBOPA,
3aTpavyeHHblii HA THTPOBAHHE
O6BbeM CITUPTOBO-MBLTBHOTO

pacTBOpa, 3aTpayeHHbIN Ha
TUTPOBAHUE, MJI

O6beM sTaioHHOro  2KeCTKOCTb,
pacTtBopa, MJ MMOJIb-3KB/JT

0,35
0,70
1,40
1,75
3,50
7,00

Saunho—

4. TIpoBecTH TUTPOBAHME STAJIOHHBIX PACTBOPOB, CO-
CTaBUTH TAOIUILY M KaTMOPOBOYHYIO KPUBYIO JIJISI AAHHOTO
oOpasia CIMPTOBO-MbUILHOTO PAacTBOpPa M 3TAJIOHHOTO
pacTBOpa Cojieil KaabliMs U MarHus:

4.1. B unctyro MepHYIO K00y eMKocThio 100 MJT HATUTH

I MJI 3TAJIOHHOTO pacTBOpa U MOJUTH AUCTUILIM-
POBaHHOW BOOOM 10O METKMU.
4.2. [Toy4yeHHBIN pacTBOP MEPEIUTD B CKIISTHKY C TIpU-
TEPTOU IMPOOKOI 1 OCTOPOKHO TUTPOBATH U3 OIO-
i peTKM CITMPTOBO-MBUILHBIM PACTBOPOM, BCTPSIXU-
Basl CONEPKMMOE CKJISHKHU TOCJie TIpUOaBIIeHUS
KaXIBIX IBYX-TPEX KalleJdb CIHUPTOBO-MBIIHLHOTO
pactBopa. TurpoBaHMe peKpaliaoT TOraa, Korma
ocJie BOCbMUKPAaTHOTO BCTPSIXMBAHMSI CKIISTHKY B
Heil oOpa3yeTcsl ycToOWYMBas MeHa, He ucue3alo-
mas B TeacHre 3 MUH. OTMETUTHh 00BEM U3Pacxo-
JIOBAaHHOTO CIIUPTOBO-MBUILHOTO pacTBOpa, 3aTpa-
YeHHOIr'0 Ha TUTPOBAaHME, W 3aIMcaTh B TAOJIMILY.

4.3. OTMepuTh B MepHBEIe KOJI0BI Ha 100 M1 mocieno-
BaTesbHO 2, 4, 5, 10 1 20 M1 3TAJIOHHOTO pacTBOpA,
JMOBECTH 00BbeM Kaxmoro pactBopa mo 100 mi u
TUTPOBATh TaK Xe, KaK M MepBYIO IIPooy.

4.4. Ha ocHOBaHWHM JaHHBIX 9KCIICPUMEHTA HAYCPTUTh
9TaJOHHBIN Tpaduk (KaauOpOBOYHYIO KPUBYIO),
OTKJIaIbIBasl Ha OCY aOCIMCC 3HAYEHUS XKECTKOC-
TH 3TAJIOHHBIX 00Pa31I0B TUTPYEMOIO pacTBOpa, Ha

Merogpi MOHUTOPMHA BOAHBIX 00bexTos

OCU OpIWHAT — O00BEM 3aTPayeHHOTO CIIUPTOBO-
MBIJILHOTO pacTBOpA.

5. Jlng ompeneneHUst XEeCTKOCTU UCCIEAYeMOro pa-
cTBopa OepyT npodOsl o 100 M. TuTpoBaHme TPOBOIIT
TOYHO TaK K€, KaK TUTPOBAJIU DTAJOHHbIE PACTBOPHI.

OO6IIYI0 XKeCTKOCTh MCCIEIyeMOTO pacTBOpa HaXOIST
110 3TaJJOHHOMY I'paduKy Ha OCHOBAaHMU 00beMa CIIUPTO-
BO-MbUIBHOIO pacTBOpa, 3aTpadyeHHOTO Ha TUTPOBAaHMUE.
[TpoBoIIT He MeHee TpeX TUTPOBAHMIA, U3 HUX OEPYT Cpe-
Hee 3HaYeHHe KECTKOCTH.

6. Eciii 00111ast 3keCTKOCTh pacTBOpa OKaXKEeTCs BhIIIIE,
YyeM OTpaxkeHO Ha rpacduKe, TO OINpeAcIeHUe CIeAyeT Mo-
BTOPUTh C pa3daBlieHUEM KECTKOM BOJAbI IUCTUIJIMPOBAH-
HOi1 BOZIOW ¢ COOJTIOAeHNEM KPAaTHOCTU pa30aBIeHUS, UTO-
Obl MOKHO OBLIO €€ YYeCTh IIPU BBIYMUCIEHUN XKECTKOCTH.

Omnpenesenne KapoOHATHOI KECTKOCTU BOIBI M pac-
YeT KOHIEHTPAIMH KApOOHAT- U TMAPOKAPOOHAT-HOHOB.
B cxnsaky HanmmBaroT 10 M1 aHATM3UpPyeMOii BOIbI, 100aB-
JISIIOT 5 — 6 Kanenb peHoadTanenHa. Eciu npu 3ToM oK-
packa He MOSIBJISIETCSI, TO CYUTAETCS, YTO KapOOHAT-NOHbI
B Mpo0e OTCYTCTBYIOT. B ciyyae BOSHMKHOBEHUS PO30BOIA
okpacku mpo0oy tutpyior 0,05 H. pacTBOPOM COISTHOI KHMC-
JIOTHI 10 obOecuBeuynBaHWs. KoHIeHTpanuio KapOoOHaAT-
MOHOB PacCYUTHIBAIOT MO (opMmyJie:

cveYie,x005x60x 1000 _,,.,,30Q,

rae C, — KOHUEHTpaLusl KapOOHaT-uOHA, MI/J;
Vo, — O0OBEM COJISTHOM KHUCJIOTBI, U3PACXOJ0BaHHOMI
Ha TUTPOBaHUE, MJL.

3aTeM B TOI Xe MpoOe OmpeaessioT KOHIIEHTPAINIO
runpokapooHaT-noHoB. K mpob6e mobasuth 1 — 2 xamam
METWJIOBOTro opaHxeBoro. Ilpu atom npobda npuodpeTaet
XenTyo okpacky. PactBopom 0,05 H. CONSHO# KUCIOTHI
TUTPYIOT P00y 10 TIepexoaa XKeJITOl OKpacKud B PO30BYIO.
KoHIleHTpamuio ruipoKkapooHaT-nOHOB PaCCUMTHIBAIOT 110
dopmyIe:

_VHCIXO0.05X61X1000_

vy
*IK

cr o>

>

rae C,, — KOHLEHTpalus r’MApOKapooHaT-uoHa, Mr/in; 227
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V,,, — 00BEM COJISIHOW KHCIOTHI, U3PAaCXOI0BaHHOMN Ha
TUTPOBAHUE, ML

KapboHaTHy0 XecTKOCTh KK pacCUMTBHIBAIOT, CyM-
MUpPYS 3HaYeHUST KOHLIEHTpaLuii KapOooHaT- U TUAPOKap-
OOHAT-MOHOB 1O opMyJIe:

K = C,x0,0333 + C._x0,0164,

rae 0,0333 u 0,0164— KoadPULIMEHTHI, paBHbIE Be-
JINYMHAM, OOpaTHBIM 3KBMBAJEHTHBIM MaccaM 3THUX
AHNOHOB.

8.2.3.4. PacTBopenHslii kuciopos [37]

KoHueHTpanus KUCI0Opoaa, paCTBOPEHHOTO B BOJIO-
eMax CaHUTapHOTO BOAOIIOJIb30BaHUS, B IIpoOe, OTOOpaH-
HOM 1o 12 4. gHS, JOJIXKHA OBITh HE MeHee 4 MT KHUCJIOPO-
na/n B J000W mepuos roaa.

KondecTBO pacTBOPEHHOTO KUCIOPOIA B BOIE MMEET
00JIbIII0e 3HAYCHHME TSI OLIEHKU COCTOSTHUSI BOJOEMOB, 1 €TO
CHM2KEHME YKa3bIBa€T Ha PE3KOC NUIBMEHCHNMEC OUMOJIOTMYECKUX
MpOLIECCOB BOIOEMa, a TakKXke Ha 3arpsi3HeHuEe BOJOEMOB
BeIIECTBaAMU, JIETKO OMOXUMUNYECKU OKUCIIAIOIINMUCS.

HNonomeTpuyeckoe omnpeaesieHHe PacTBOPEHHOTO
Kucjopoaa no Bunknepy.

MeTtoa 0CHOBaH Ha CIIOCOOHOCTH TMIPOKCHUAA MapraH-
na (I) oxkucnasgThes B IIETOYHON cpele MO TMAPOKCHUIA
mapranua (IV). Kucnopon, pacTBopeHHBIH B BOIe, TIPU 3TOM
KOJINYECTBECHHO CBS3bIBACTCH. Hpn £[06aBJT€HI/II/I N30bITKa
KHMCIIOTHI 13 ruapokcuna mapranua (IV) obpasyercs coib
JIBYXBaJIeHTHOro MapraHiia. Eciu BMmecTe ¢ KUCIOTON K
ocanky runpokcuaa mapradua (IV) no6aBuTh noaua Kamus,
TO BBIACIACTCA MO, XUMUYECCKU 5KBUBAJICHTHBIN CBSI3aH-
HOMY KucJopony. BwlaenuBiimiics MoJ OTTUTPOBBIBAIOT
TocyiabdatoMm Hatpus. [Ipenen oOHapyXeHUs paCTBOPEH-
Horo kucjopona — 0,05 Mr/i.

OnpeneeHNIO MEIIaloT B3BEIICHHBIE U OpraHuYec-
KM€ BEIIEeCTBAa, HUTPUTHI, ABYX- U TPEXBAJIECHTHOE XEJIE€30,
a TaKXKe€ ApYyrme OKMCINUTEIN U BOCCTAHOBUTCIIN. Ux Biu-
sSIHEe MOXXHO YCTPaHUTb B XOJ€ aHaIu3a.

st onpenesieHUs HEOOXOAUMO MPUTOTOBUTH «KHUCJIO-
poaHbIe» CKISHKM eMKocThio 100 — 200 Ma ¢ mputepToid

228 (npunuiMdoBaHHOI) MPOOKOI, KaTMOPOBaHHBIE C TOUHOC-

Mennbl MOHHTODHHTA BOTHbD 00beKTOB

1610 10 0,1 M. KaauOGpoBKy OCYIIECTBISIOT B3BEIIIMBAHU -
eM. O0beM CKISIHKM OIPeAessIOT MO Pa3HOCTU MacChl
CKJISTHKHY, TOJIHOCTBIO 3aIllOJITHEHHOUW IUCTUJUIMPOBAHHOMN
Bojoii rpu 20 "C u 3aKpBITOM NPOOKOI, U MacChl IMMyCTOM
CYXOM CKJISTHKM, TakXe 3aKpbIToi MpobKoi. CKISHKUA U
COOTBETCTBYIOIIME MPOOKK HYMEPYIOT.

PeaxkTuBbi:

1. Cynbdat wnu xnopun maprania (II), pactBop. PactBo-
psaioT 40 r MnSO, » 2H,0, wim 48 r MnSO, « 4H,0,
win 36,4 MnS0, » H,0, uiu 42,5r MnCl, * 4H,0
B IUCTWIJIUPOBAHHOW BOAE M JOBOISIT O0OBEM O
100 M. PUIBTPYIOT Yepe3 OYMaxkHBIM (pUIbTP WU
CJIMBAIOT Yepe3 CU(OH IMOCcje MOJHOTO OTCTauBaHUS
ocanka. PazbaBieHHBIN pacTBOP B KUCJION cpeae nmpu
no0aBJIeHUU MOAWIA Kalusl He HOJKEeH BBIACISTH
CcBOOOJHOIrO MOjA.

2. llemouHoit pacTBOp MoAUIA KaJIHSI.

a) PactBopsior 15 r nogunma xkanaus B 10 M nuctu-
JIMpoBaHHO Bofbl. [1pu moakuciaeHUM pa3doaBieH-
HBIIl pacTBOpP HE JOJIXKEH BBIACISATH MOJA.

6) PactBopstor 50 r rumpokcuaa Hatpus win 70 r ruma-
pokcuaa Kaiaus B 50 M1 IUCTUIINPOBAHHOM TIPO-
KMITTYEHHON (I yoajJeHusl yrJIeKUCIOro rasa)
Boabl. O0a pacTBOpa CMEIIUBAIOT U JOBOISIT 00BEM
no 100 mut.

. ConsgHasg KucioTa, pa3daBiaeHHBIN 2:1 pacTBop.

. Tuocynnpar Hatpus, 0,02 H pacTBOD.

. Mon, 0,02 1 pacTBOp B HackileHHOM pacTtBope NaCl.
. Monun xanus, 15% pactsop.

N N D B W

. Kpaxwman, 0,5% pactBop.

Xon onpenenenus. [Ipu B3ITUM MPOOBI HA KUCJIOPO
COOTI0AI0T BCE TPEIOCTOPOXKHOCTY MPOTUB TOMNagaHus B
mpo0y atmocdepHoro Bo3ayxa. IIpody 6epyT B Kaaubpo-
BaHHYIO CKJISTHKY Ha 100 — 200 MJ1 ¢ mpuTepTOit MpOOKOIA.
IIpu B3gTUM TpPOOBI ClemsIT 3a TeM, YTOObI HAIlOJHUTh
CKJISIHKY 10 KpaeB. HamonHeHue CKISHKU BOAON Jyylile
OCYIIECTBIISTH C TIOMOIIbI0 6aToMmeTpa (puc. 8.10).

Kucnopon ¢ukcupyior Ha MecTe ToT4yac mocje oToo-

pa mpoO&l. JIj1s1 3TOro B Hee BBOIST OMYIIeHHON mo mHa 220
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nmuneTkoi 1 Mur cyabdara wim xjopuaa Mapraiiua u 1 mi
IIEJI0YHOTO pacTBOpa MoAWaa Kanus Ha Kaxabeie 100 —
150 mn mpo6sl. [locne BBemeHMsI peakTUBOB 3aKPBIBAIOT
CKJISTHKY TIPOOKOM, Cliefst 3a TeM, YTOOBI B CKJITHKE He OC-
TaJIOCh ITy3bIPbKOB BO3/yXa. 3aTeM COAECPXKUMOE TIIATETb-
HO MepeMellIMBalOT MHOTOKPATHBIM Pe3KUM IepeBepThIBa-
HHUEM CKJISTHKH. B TakKoM coCTOSTHUM TTPOOY MOXKHO OCTaBUTh
JUTSI TPAHCTTOPTUPOBKU, HO He O0Jiee YeM Ha CYTKH.

[Mepen TuTpoBaHmeM (OCATOK JOKEH XOPOIIIO OCECTh)
npunusaoT 5 Mt HC1 (2:1), mpu 3TOM 4acTh XXKUAKOCTH CJIU-
BaeTcs yepe3 Kpail, YTo He MMeeT 3HaYeHU S ISl OTIpeesie-
Husa. CKISTHKY 3aKpBIBAIOT ITPpOOKOM (BO3ayXa Mo ITpoOKoH
HEe JOJIKHO OBITh), U COAEPXKUMOE TIIATEIbHO MepeMelln-
BaroT. OcagoK TUIPOKCHIA MapTaHIla, BBINABIIWI B IIEI0Y-
HOI1 cpelie, pacTBOpsieTCs, OKUCISIET UOAUI-NOH 10 Moja,
KOTOpHI OKpaIlIMBaeT pacCTBOP B XKeJThIi LiBeT. [Tocte aToro
BCIO ITPO0OY nepeanBaioT B Kooy Ha 250 — 300 mu1 u 6bICcTpO
tuTpyioT 0,02 H THOCYIb(aTOM HATPUS IIPU HETIPEPHIBHOM
IMOMEIIMBAHUU 10 CJIaG0-KeJITOrO 1[BETa, MOC/e YeTro MpU-
6asisror 1 mit 0,5% Kpaxmaia U IpoIOJIKaIOT 1O KaIlIsiM
TUTPOBATh 10 UCYE3HOBEHMSI CMHE# oKpacku. OKpacka 1oi-
JKHA MCYE3HYTh OT OIHOM KaIllu TUOCYJIb(daTa.

CogepxaHue pacCTBOPEHHOTO KUCJIOPOJa B Bome (MT
KUCJIOpOJa/) pacCUMTHIBAIOT MO (hopmyiie:

VxC,x 8x1000
X V-V
Y1 2

rae V — o6beM pacTBOpa THOCYIb(MaTa, MOUIEAIIEro

Ha TUTPOBaHHUE NIPOOKI, M,

C, — HOpMaJTbHast KOHLIEHTPAIMs THOCYTbdaTa ¢ yJe-

TOM TTONTPaBKU;

8 — 9KBHMBaJIeHTHAasl Macca KUCJIOpOoaa, COOTBETCTBY-

omas 1 mi 1 H pacTBOpa THOCYIb}ATa;

Vj — 006beM mpoOBI BOOBI B CKISIHKE, MI;

V, — 00beM BombI, BBUIMBILEHCS TP BBEACHUN peak-

TUBOB IS pUKcaumy Kkuciaopona (7 mi).

OnpenesieHde PaCTBOPEHHOr0 KHCJIOpPOJAA B NpH-
CYTCTBHM MeHIAIOIMMX BemecTB. Ecim Boma comepXuT
MHOTO OpTaHUYECKMUX BEIIeCTB UM MUHEPATbHBIX BOC-
CTaHOBUTEJIEH, TO HEOOXOAMMO BBOIUTH MTOTIPABKY Ha UX
nompornoTpebaeHue. st 3TOro uccieayeMym BOay OTOU-
paloT B IBe CKJISHKUA OAMHAKOBOro 00beMa M 3aTeM

METOZbI MOHMTOPMHrA BOZHBIX 00bEXTOB

MUTIeTKAMK C JIMHHBIMU HOCMKaMHU BHOCSIT B KaXIyIO
mo 3 — 5 mur 0,02 H. moga B HACHIIMIEHHOM pacTBOPE XJIO-
puna HaTpusi. CKISTHKY 3aKpbIBAIOT MPOOKAMHU, TiepeMe-
IIWBAIOT M 4epe3 5 MUH BHOCSIT MO 1 MJI LIEJOYHOTO
pacTBopa Moauaa Kajius B 06e CKISTHKU, a 3aTeM B CKIISTH-
Ky «@» — | MJI coam MapraHia, B CKJISTHKY «0» — 1 mur
JUCTUJIMPOBAHHOM BOIBl. 3aKPHIBAIOT MPOOKAMU U TIe-
peMemmuBaioT. [locie ocemaHus ocaaka B 00e¢ CKISHKU
BHOCSIT B OMHAKOBOM KOJIMYECTBE KUCIOTY U MO OTTUT-
poBBIBalOT THOCYIbdaTroM. ComepkaHue pacTBOPEHHO-
ro KMCJIOpOoJa pacCUYUTHIBAIOT MO (popmylie:

Y = 8xC x(¥3-¥,)x1000
v1_v

rae V, — oovem 0,02 H. pacTBopa THOCYIb(daTa, no-
IIeIIIero Ha TUTPOBAHME PaCcTBOPA B CKIISTHKE «a», MIT;
V, — TO Xe I CKIISIHKU «O»;

C, — HOpMaJbHOCTb pacTBOpa THUOCYyJbdara Cc ydye-
TOM ITOIIPaBKHU;

8 — sKBMBaJIeCHTHAsI Macca KICJIOpOIa, COOTBETCTBY-
omas 1 mi 1H. pacTBopa THOCYAb(ara;

Vj — 006beM KUCIOPOAHOM CKIASSHKU, MI;

V, — 00beM BCceX peaKTUBOB, BHECEHHBIX B BOLY IUIA
dukcanuu Kuciopomaa, M.

2

8.2.3.5. Okucasiemocts [37]

OKHUCIIeMOCTh — 00IIIee KOJTMUIECTBO COMEPKAIIIXCS
B BOJIC BOCCTAaHOBUTEJIeH (HEOpraHMYeCKMX M opTaHudec-
KNX) , pearupyIoIINX ¢ CUIBHBIMU OKUCIUTEIISIMU (HATIpU-
Mep, OIUXpOMaToOM, IepMaHTaHATOM M Ap.). Pe3ynabraThl
OIpEeIeIeHUSI OKMUCISIEMOCTA OJTHOU M TOM X€ BOABI C
MOMOILBIO Pa3AUYHBIX OKMCIUTEEH OOBIYHO HEOJHO3HAY -
HBI M3-32 HEOOAMHAKOBOM CTENEHM OKMWCJIEHHUS BEIIECTB,
MPHUCYTCTBYIOIIMX B BOAEC. DTO 3aBUCUT OT CBOMCTB OKHC-
JIMTENS, €r0 KOHLIEHTpaluum, TeMIiepaTypbl, pH Boabl U T. 1.
BMmecTo TepMMHA <«OKHUCISI€MOCTb» 4YacTO HCIOJb3YeTCs
TEPMHUH <«IIOTPEOJICHUE KMUCIOPOIa».

Bce MeTombl ompeneieHUs OKUCISIEMOCTH YCIOBHHI,
a roJiygaeMble pe3yJbTaThl CPABHUMBI TOJIBKO B TOM CJIy-
gyae, KOrma TOYHO COOJIONAIoTCS BCE YCIOBHS IPOBEIE-
HUS aHaJK3a.

Pe3ynbTaThl onpeeieHUsI OKUCISIEMOCTH TIPUBOJISAT B
MuumrpamMmax Kuciaopomaa Ha 1 J1 Bomsl (MT Kucjiopoaa/i).
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Haunbosee mojiHOE OKMCIEHNE JOCTUTAETCS TUXpoMa-
TOM KaJIusl, TO3TOMY IUXPOMATHYIO OKHUCISIEMOCTb HepeI-
KO Ha3bIBAIOT «XMMMYECKUM IOTpeOIIeHUEeM KUCIOpoaa»
(XTIK). DTO0 OCHOBHO# CIOCO0 OIpeaeIeHUS OKUCISIEMOC-
TU. BONMBIIMHCTBO cOeqMHEHMIA OKUCISIETCS TIPU 3TOM Ha
95 — 100%. Hopmatussl XITK Boabl BOZOEMOB XO3SICTBEH -
HO-TIUTHEBOTO BOJIOMOJIb30BaHUSI— 15 Mr Kuciopona/i,
KyJIbTYypHO-ObITOBOTO — 30 MI Kmciioponma /.

JAunXxpoMaTHBIN METOI HETOCTYIIeH AJIS ITKOJI M3-3a OT-
CYTCTBHSI COOTBETCTBYIOIIMX PEAKTUBOB. bosiee mocTymHbIM
SIBASETCS epMaHTaHaTHBIN MeTon (Metonm Kyoems). Ilep-
MaHTaHaT KaK OKUCIUTETb MOXET OKUCIISITh KaK B KMCJIOH,
TakK M B mIeJouHOU cpenax. [Ipu manom comepkaHWU XJIO-
PUIOB OKMCJIEHHWE BeAyT B KUCJIOW cpene, TPU ITOBBIIIEH-
HoM (Oosee 300 MT/JI XJIOPUI-MOHOB) — B ILEJIOYHOM.

OmnpeneleHne OKUCISIEMOCTH B KMCJIO# cpene. Me-
TOJl OCHOBaH Ha CITOCOOHOCTM MepMaHTaHaTa KaJusl OKHC-
JISITh pa3IndHbIe BelllecTBa. Tak KakK CTEIeHb OKMCICHUS
3aBHUCHUT OT YCJIOBUIA, IPU KOTOPHBIX BEIETCS OIpenesieHue,
JUTSL TIOJIYYEHMSI JOCTOBEPHBIX PE3yJbTaTOB, CPAaBHUMBIX
MeXIy co0oil, CTpOro MpuUAepPKUBAIOTCSI MPUBOIUMBIX
HUXe YKa3aHW! OTHOCUTEJIFHO KOJIMYECTBA J00ABIISIEMbIX
pacTBOPOB, BpeMEHHM KUITSTUSHUS U TeMITepaTyphl pacTBO-
pa TIpy TUTPOBAHUM.

[Tpu HEOOMBIION OKMCIIEMOCTH BoabI (o 10 Mr Kucio-
poma/n) s oIpenesieHUs 10CTaTOYHO B349Th 100 MJI BOIBI,
€CJIA XK€ OKHCIISIEMOCTb MCITBITYeMOM BOMBI IO MpeaBapu-
TeJIbHBIM TaHHBIM Bhille 10 Mr Kuciopozaa/n, Boaxy He00Xo-
JIMO pa30aBUTh B COOTBETCTBYIOIIEE YMCIIO pa3 AUCTUILINA-
posaHHOM Bopoit. [1pu 60sbiIoil iBeTHOCTH (BHIIIE 40°) BOIy
TOX€ pa30aBISIOT IUCTUIINPOBAHHOU BOMOM.

Xon onpenenennsi. B konmdeckyro Kooy Ha 200—250 Mot
HanuBaloT nunetkoi 100 ma ucnbityeMoit Boabl. [1prubas-
JISTIOT 5 MJT pacTBopa cepHoi KucioTel (1:3) m cTraBIT Ha
HarpeBaTteJibHbIM Tpubop. [1pu Havase KuneHust (MosiBJIe-
HUeE MEePBBIX My3bIPhKOB) B TIp0o0Y N06ABISIOT TOYHO 10 M
0,01 M pactBOopa mepmaHraHara Kanus. [locye atoro mpo-
Oy KMIIATAT HA MajioM orHe 10 mMuH.

J71s paBHOMEPHOTO KUIIEHWST PEKOMEHIYETCS TTIOMeC-
TUTH B KOJIOY HECKOJIBKO CTeKJISTHHBIX KallMJUISIPOB, 3arma-
SIHHBIX C OOHOTO KOHIIa. K00y mpy KUTISTYeHU U TTPUKPHI-
BalOT CTEKJISTHHOI BOPOHKOI. Ecii BO BpeMsT KUITSTYeHUST

ucciemayeMasi Boma 00eCBETUIACH WIIH TTOTePsijia PO30BYIO

Merogbl MOHWTOPUHIA BOAHBIX 0fbexTos

OKpacKy, OmpelaejeHrue Hamo TMOBTOPUTH, pa30aBUB ee
IVCTUJIJIMPOBAHHOM BOJION.

[To oKOHYaHUU KUTIAISHUS TTPOOY CHUMAIOT C OTHS U
B Hee n100aBstioT u3 60ropeTku TouHo 10 mi 0,01 H. pacTBo-
pa C2H204 (maBeneBoit kuciaoThl). OOECUBETUBIIYIOCS
ropsIuyIo XUAKOCTh motutpoBbiBaloT 0,01 H. pacTBOpoM
KMI1104 no mmosiBiieHUS ¢1abo-po30BOro OTTCHKA.

HopmansHocTs pactBopa KMITO4 mmpoBepsiioT omHO-
BPEMEHHO C aHaJIM30M. B TOJIBKO YTO OTTUTPOBAHHYIO ITPO-
Oy, UMeIoLIYIO TeMIepaTypy 0koso 50 — 60 "C, npubasJs-
ot 10 M1 0,01 H. pacTBOpa 11aBeIeBOM KMUCIOTHI M TATPYIOT
pacTBOpOM TepMaHTaHaTa Kajius 10 TMOSIBJIEeHUS cllabo-
po3oBoit okpacku. [lompasky k tTutpy 0,01 H. pacTBOpa
KMIIO4 onpenensiioT U3 COOTHOIIECHUS

rme K— mompaska wa 0,01 H. pactBop KMII04;
10 — 00BeM pacTBOpa MIAaBEJIeBO KUCIOTHI, MIT;
n — o0BbeM pacTBOpa IIepMaHTaHaTa Kajaus, M.

Borumcienue pe3yabraToB. OKUCISIEMOCTD BOIBI OMIpe-
JEeJISTIOT o (opMyiie:

OxucisiemocTh (Mr Kucaopoaa/ir) _V2X0,08xKx 1000

bl

rae V, — o0beM HCCIenyeMoy BOABI, MI;

V, — 0o0beM pacTBOpa NmepMaHraHarta Kajaus, uspac-
XOIOBAHHOTO Ha TUTPOBaHMWE M30bITKA IIaBeJIEBOM
KMCJIOTBI, MJI,

0,08 — KOTMYECTBO KMCIOPOOA, COOTBETCTBYIOIIEee 1 MIT
0,01 H. pacTBOpa mepMaHTaHaTa KaJlus, MT;

K — nonpaska Ha 0,01 H. pactBopa KMnO0,.

OnpeneneHue NMONPABKM HA JUCTHLUIAPOBAHHYIO
Boay. [1pu pa3BeneHUM MUCIBITYeMOI BOIBI AUCTHILIUPO-
BaHHOH NpU MOACYETe OKUCISIEMOCTH BBOIST ITOMPAaBKYy Ha
IVCTWIIMPOBAHHYIO Bomy. JJIsT 3TOTO MTPOBOAST BCe OIpe-
neneHus co 100 My IMCTUJUIMPOBAHHON BOJBI COBEPIIIEH-
HO TaK Xe, KakK 1 ¢ uccieayemoii Bomoit. O6beM pacTBopa
rmepMaHraHaTa Kaaust (B MJ1), TIOLIEAIINI HAa OKMCJIEHUE
JUCTUUIMPOBAHHOM BOABI, MPU pacyeTe OKUCISIEMOCTH

BBIYUTAIOT M3 00beMa pacTBopa KMIIO4, n3pacxomoBaH-
HOTO Ha OKHMCJIEHUE TIPOOHI.
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(DOpMYIIa U4 pacdeTa ciaeayromiasd:

OxucnsieMocTh (Mr KMcaopoaa/n) =

_ (Yr~'3)"°.°8 x K x 1000
Vi
rae Bce 00O3Ha4YeHHUS NpexHue, a V, — obbeM pa-
CTBOpa MepMaHTaHaTa, IMOIIeAIIero Ha OKUCIeHIE I -
CTUJUTMPOBAHHOM BOABI (MJT).

KauecTBeHHOe omnpenesieHne ¢ NPUOJIMKEHHOI KOJIA-
YeCTBEHHOM OLIEHKOii. 5 MJI McciieayeMoii BoObl (IpeaBa-
PUTETBbHO OT(MUIBTPOBAHHON) TIPWINTH B IIPOOUPKY, n10ba-
BuTh 0,3 MJ1 pactBopa cepHoii kucioTtsl (1:3) u 0,5 M 0,01 H
pacTBopa repMaHraHara kanusi. CMech nepemMeniaTh, ocTa-
BuTh Ha 20 muH. [1o BeTy pacTBOpa OLIEHUTH BEIUYUHY
okuciasseMoctu (Tabm. 8.13).

Tabauya 8.13.
OpyUeHTVIPOBOYHASI BEIMYMHA OKHUC/IIEMOCTH

Oxpacka nmpoOsI BOIBI OKMCIIeMOCTb, MI'/J

SIpKo nI0BO-po30Bast
JInnoBo-po3oBast

Cnabo T1I0BO-po30Bast
BiienHo nnioBo-po3oBast
baenHo-po3oBast
Po3oBo-xenTas

Kenras

RO R AR —

buoxummnueckoe morpedsenne kuciopoaa (BITK) —
9TO KOJIMYECTBO KHUcaopoa (Mr), TpedyeMoe 1Uisi OKUce-
HUS HaxoAsIIuXcs B 1 J BOIbl OpTaHUYECKHMX BEIECTB B
aspoOHbIX ycaoBusax nipu 20 "C B pesyiabraTe IMpoTeKalo-
X B BOAE OMOXMMMNYECKUX ITPOIIECCOB 3a OTIpeaeIeHHBIN
nepuona Bpemenu (BITK 3a 3, 5, 10, 20 cyroku T. a.). B ana-
JIMTUYECKOM MpaKTHUKE Jallle BCETO OMpPEeaeIsIoT S-CyTou-
Hoe BITKS5 (ycranosneno, yto BITKS5 cocrasisier 70% BITK
nonHoro). Bennunna monHoro BITK pernmameHTupyercs B
3aBUCUMMOCTHU OT KaTeTrOpuM Bomoema: He Ooyiee 3 Mr
KMCJIOpoaa,/JI 1711 BOTOEMOB XO3STHCTBEHHO-TIMTheBOTO BO-
TOTIONIb30BAaHUS M He 6ojiee 6 MT KUCIOpoIa,/J ISl BOJO-
€MOB XO3SICTBEHHO-OBITOBOTO U KYJHTYPHOTO BOHOIIOb-
30BaHMSI.

Cpenu pa3IuMIHBIX MeTOmOB ycTaHOoBieHUs BIIK
HauboJjiee pacIpoCTPaHEHO OIpeAeJeHNe MO pa3HOCTHU

Meregbl MOHWUTOPUHIA BOAHbIX 00bexTos

comepKaHMs paCTBOPEHHOTO KMCJIOPOaa A0 U TTOCJIE UH-
KyOanuu npu craHgapTHbIx yeiaoBuax (20 °C, aspoOHbIe
ycJIoBUS 0€3 TOMOJTHUTEIBHOIO JOCTYIIAa BO3AyXa U CBe-
ta). B Beamunny BIIK He BxomuT pacxon kuciopoga Ha
Hutpudukauno. 1 momaBiaeHUsT ITOro Ipoiecca B
mpo06y BOIbI MOXHO BBECTH BEIIECTBA, MHTUOMPYIOIINE
HUTPpUPULIUPYIOIIHEe MUKPOOPTAHU3MBI U He BIIUSIOIINE
Ha MUKPOOPTaHU3MBI, OCYIIIECTBISIONIE OCHOBHBIE OMO-
XMMUYECKHUE Mpollecchl (HampuMmep, ITUICHTHUOKapOo-
mua), u3 pacuyera 1 ma 0,05 % pactBopa Ha 1 i1 uccie-
IyEMOUW BOIBI.

Xon onpenenennst. [1poOy Boms! mist ortpeneaerms BITK
o0pabaThIBalOT B IeHb 0TOOpa. TemmepaTypa ucciaeayeMoit
Boabl mojikHa ObiTh 20 "C, pH B npenenax 6,5-8,5.

BITK OTHOCUTEIBHO YMCTHIX PEYHBIX BOJ Yallle BCETO
uccienyior 6e3 paszdasiaeHus. s 3TOoro ucciaemyeMmyro
BOJy MEpEeJIMBAIOT B OYyThLJIb, HAIIOJHUB ee Ha 2/3 oObema,
U a3pUPYIOT BOAY B TeUeHUEe 1 MUHYTBI ITyTeM BCTPSIXUBA-
HUS. 3aTeM pas3IMBaIOT €¢ B 6 KMCIOPOAHBIX CKIISTHOK 0
KpaeB. B Tpex 3 HUX GUKCUPYIOT U ONIPEACIISIOT KOJIUYe-
CTBO PacTBOPEHHOT'O KMCJIOPOIa IT0 METOANKE, OIMMMCAHHOM
B pasneisie 7.2.6. OcTaibHbIe CKISHKU CTaBSIT B TEPMOCTAT
¢ temriepatypoii 20 °C m 4yepe3 5 CyTOK B HHMX TaKxXKe
OTIpeaeasOT pacTBOpeHHbI Kuciaopoa. Bennuuny BITKS
PacCUYMTHIBAIOT IO (popmyIie:

BIIK*"-An,

rae A,, - A, — KOHLIEHTpauusl Kucjopoja B npobe 1o
Havajia MHKyOalu (HyJeBOM neHb) U mocie (depes 5
CYTOK), MT KHUCJIOpOJa/I.

Hnst cunbHO3arpsi3HEHHBIX PEYHBIX M CTOYHBIX BOII,
Kak MpaBuJio, TpeOyeTcs mpeaBapuTebHOEe pa3daBiieHUE
MpoObI, MHAYE PAaCTBOPEHHOI'O KUCIOPOIa MOXET HE XBa-
TUTB JIJIs1 OMOXMMUYECKOTO OKUCIICHUS 3arpsa3HeHnii. Pa3-
0aBJICHHYIO BOIY adpHUpYyIOT, pa3jivMBalOT B KUCJIOPOIHBIE
CKJISTHKM U OTIPENeNIsIioT, KakK yKa3aHo Boiie. [lapannens-
HO 00s3aTenbHO ycraHaBiauBaioT BITK paszbaBnsiomieit
BoIbl. B KauecTBe pa3daBisionieid BOJbl MOXKHO MCIOJIb30-
BaTh JCXJIOPUMPOBAHHYIO (OTCTOCHHYIO) BOHOIIPOBOITHYIO
Bomy. B atom cmywae Benmumny BITK (Mr xmciopoma/m)
BBIYMCIISIIOT TI0 Cieaylolieil hopmyJe:

BIIK, = [(A, - A) - (B, - B)] xm,

235
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rie A,, — KOHIIEHTpalus KUCI0poaa B Ipobe 10 Havya-
Jla UHKyOauuu (HyJIeBOW NeHb), MT KUCJIopoaa/i;

B, — 10 Xe B pa3baBisiolueil Boge, MI KUCIOpoaa/J;
A, — KOHLEHTpaLus KUCI0poAa B IpoOe B KOHLE UH-
Kybauum (4epes3 5 gHeit), Mr Kucjaopoaa/m;

B, — 10 Xe B pa3baBisolleil BoAe, MI' KUCIOPOAA/JI;
I — KPaTHOCTh pa30aBJIcHUS.

IIpuroToBiienue peakTHBOB
. PactBop KMn0, 0,01 H rotoBst, pactBopsis 0,316 r
KMnO0, B 1 1 suctunnrpoBaHHoM Bonbl. PacTBop Jyu-
1IIe TOTOBUTH 3a0J1aTOBPEMEHHO U XpaHUTh B TEMHOIA
cKJIsTHKe. TUTp pacTBopa U3MEHUYMB, U MPU KaXKIOM
OmnpeneieHUM €ro ycTaHaBJIMBAlOT MO IlaBejeBOM
KHCJIOTE.

2. PacTBop miaBeseBOi KUCHAOTHI. ISl TIPUTOTOBIEHUS
0,01 H pacTBOpa IIaBeIeBOM KHUCJIOTHI OEepyT TOYHO
0,6302r H,C,0, = 2H,0, BeicylIeHHOI1 Ha BO3AyXe, U
pacTBOPSIOT B 1 J1 IMCTUIIIMPOBAHHOM BOIBI. JIJIsT KOH-
cepBallvy 1aBeJieBOUM KMUCJIO0Thl BHOCAT 30 MJI pacTBO-
pa cepHoii kuciaotsl (1:3) Tak, 4ToOBI OOIIUIT 00BEM
pacTBOpa I1aBeJIeBOM KUCJIOThI ObLT paBeH 1 JI.

—_—

8.2.3.6. AMMuaKk, MOHbI AMMOHMS, HUTPATbI, HUTPUTHI
[10, 37, 38, 39]

Onpenenenrie aMMHAKA M MOHOB aMMOHMsA (Kade-
CTBEHHOE C NMPUOJIMIKEHHOI KOJMYECTBEHHOU OIEHKOM).
IIpenensHo nonycrumas KoHueHTpauus (ITIK) ammuaka
1 MOHOB aMMOHHUS B BOJIe BOJOEMOB 2 MI/J IO a30Ty WU
2,6 Mr/n B BUIe MOHA aMMOHMUSI.

Xon onpenenenusi. B ipooupky nuamerpom 13— 14 Mm
HanuBawoT .10 MJII UcciienyemMoil Bonbl, mpubasisioT 0,2 —
0,3 M 30% pacTBOpa cerHeToBoM coiu 1 0,2 MJI peakThBa
Heccnepa. (Ocmopoxcno! Peaxmue codepycum coab
pmymu u weaouo. Pabomamo 6 eoimsrncnom wxaghy, uc-
noawv3ysa nunemxky c epyweit). Yepes 10—15 MmuH. npoBo-
JST MpUOTMXKEHHOE oIpeaeaeHue mo Taona. 8.14.

OnpenejieHne HUTPATOB U HUTPUTOB B Boje. Ilpe-
nenbHO nonyctuMmas koHueHTpauus (ITIK) HutputoB
(NO02~) B MuThEBOIi-BOAE BOAOEMOB 3,3 MI/JI, HUTPATOB
(NO,-j — 45 mr/n.

Kauecmeennoe onpedeaenue numpamoe u Humpumos.
Ha yacoBoe w1 nmpeaMeTHOE CTEKJIO MOMECTUTe 3 Karuiu

Merobt Momopitra Bonbix 0OmToB

Tabauya 8. 14.
OpuUeHTPOBOYHOE CYMMAPHOE CONIEepPXKAHME aMMHAKA

W MOHOB aMMOHMA B BOJIC
OkpallrBaHue Mp1 PaCCMOTPEHUI AMMMAK ¥ MOHbI
aMMOHUS

Cooxy Crepxy mr azora/n | MrNHt/n
Her Her 0,04 0,05
Her YpesBbIyaitHO ciaboe 0,08 0,1
KEJITOBaToe
YpesBbryaitHO Crnabo-XxenroBaroe 0,2 0,3

cnaboe XeaToBaToe

OueHb cilaboe KenroBatoe 0,4 0,5
KEJITOBaTOe

Crabo-:xenToBaToe CBemIo-XeJToe 0,8 10
CBeTIo-eNroe Kenroe 2,0 25
Kenroe Byposaro-xeinroe 4,0 5,0
MytHoBatoe, pe3ko- |  Bypoe, pactBop 8,0 10,0
KeJToe MYTHBII

WHureHcnuBHO-Oypoe, Bypoe, pactBop Bonee Bonee
PacTBOpP MyTHBII MYTHBI 10,0 10,0

pacTtBopa nudeHnIaM1uHa, IPUTOTOBJIEHHOTO Ha KOHIIEH-
TpUPOBaHHOU cepHoil kuciore (Ocmoposxcno!l), u 1 —?2
KaIlJIu ucclenyeMoil Boabl. B mpucyTCTBUM HUTpaT- U
HUTPUT-MOHOB MOSBIISIETCS CMHEE OKpallliBaHWe, MHTEH-
CUBHOCTb KOTOPOI'O 3aBUCHUT OT UX KOHLIEHTPALIUU.

PaspnenbHoe onpeneaeHUe HUTPATOB U HUTPUTOB CJie-
JIyeT HAYMHATh C OOHApPYXXEeHUs HUTPUTOB, KOTOPbIE Me-
IAI0T OIpeaeeHUI0 HUTPATOB.

Onpenenenne HurpuroB. K 5 M1 uccienyemoii Bombl
npubaBuTth 0,5 M1 peaktuBa I'pucca (Ocmoposcno! Peax-
mue codepycum @peonvie eeulecmea. Pabomamo 6 evt-
maxcHom wkagy, ucnoav3ys nunemky c epyutei.) u Ha-
rpeth 10 70 — 80° C Ha BomsiHOI OaHe (B KauecTBe OaHMU
MOXXHO MCITOJIb30BaTh XUMUUYECKUI CTaKaH Ha 3JIEKTPO-
muTKe). [losiBIeHHe pO30BOro OKpallMBaHUSI TOW WU
WHOW MHTEHCUBHOCTHU CBUJIETEILCTBYET O HAJTMUMU HUT-
PUT-UOHOB B Ipoobe.

Onpenenenue HuTpatoB. Eciiu B Boje Obut oOHapy-
2KE€HBI HUTPUTHBI, TO UX NPCABAPUTECIBHO HYXHO YIAJIUTh.
s 3Toro B mMpoOUpPKYy 0epyT 5 MJI aHATU3UPYEeMOIl BOIHI,
MPUOaBJISIIOT HECKOJIBKO KPUCTAJUIMKOB XJIOPUIa aMMOHUS
W HarpeBalOT HaJ ra3oBoil ropenkoit B TeueHue 10—I15
MUHYT.
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[Tociyie aTOrO MPUCYTCTBME HUTPATOB MOXHO OIpene-
JINTh PaCTBOPOM I EeHMIaMIHA, KaK OTIMCAHO BHIIIE, TU00
CIEAYIOIINM CIIOCOOOM.

K 3 M1 mccremyemoro pactBopa npuiuth 2 mMia 20%
pacTBOpa 1eaoun, 106aBuTh 10— 15 MT IMHKOBOM MIBUIH,
CMeCh OCTOPOXHO HarpeTh (MOXHO Ha BOISHOW OaHe).
HwuTpartsl BoccTaHaBIMBAIOTCS 10 aMMUaKa, KOTOPBI 00-
HapyXuBaeTCs JO IOKpacHeHuIo ¢eHoabTaJIenHOBOK
OymMaru uaM Mo MOCUHEHUIO KPaCHOM JJaKMyCOBOM, CMO-
YEHHOU TUCTWIMPOBAHHOM BOJAOW M BHECEHHOW B IMaphl
HUCCJIEAYEMOTO pacTBOpa.

KayecTBeHHOEe ompee/ieHHe HUTPUT-UOHOB C TIPU-
O0JIMZKEeHHO# KOJIMYeCTBEHHO# oneHKoi. B mpobupky nua-
MmeTpoMm 13— 14 mMm HammBaoT 10 MIT MCcliemyeMOM BOMBI,
nmpubasisior 1 mu peakTuBa ['pucca (7h/) u HarpeBaioT 10
70 — 80 °C na BomsgHolt 6aHe. Yepes 10 MUH MOSBUBIIYIOCS
OKpAacKy CpaBHMBAIOT cO Inkajoil (tadm. 8.15).

Taoma §.15.
OpHEeHTHPOBOYHOE COIEPKAHNE HUTPUTOB
OkpallMBaHKe NPU PACCMOTPEHUU Hurpurst, Mr/i

Caepxy Io azory [Mo HuTpUTaM
Her Her Menee 0,001 Memnee 0,003
Her YpesBblyaitHo 0,001 0,003

caboe po30Boe

Ena 3aMetHoe po3ooe | OueHb c1aboe po3oBoe 0,002 0,007
OvueHb cnado-pososoe | Citabo-po3oBoe 0,004 0,013
Ciabo-po3oBoe CBeT10-po30Boe 0,015 0,050
CBeT10-po30Boe PosoBoe 0,030 0,100
PosoBoe CWIbHO-PO30BOE 0,060 0,200
CUIbHO-PO30BOE KpacHoe 0,150 0,500
KpacHoe SIpKo-KpacHoe 0,300 1,000

KosmuecTBeHHOE onpenejieHne HUTPUTOB. [1J1sT TIpu-
TOTOBJICHUSI IIIKAJbI TOTOBSIT OCHOGHOU CMAHOAPMHbII pa-
cmeop (0,15 T auTpUTa HaTpUsA pacTBOpsioT B 100 Mt mu-
CTUJTMPOBAHHOM BOMIBI), COAepXKalinii 1 Mr HUTPUT-UOHOB
B MJI pacTBOpa; pabouuii pacmeop TOTOBSIT pa3baBIeHU-
eM ocHoBHOTrO pactBopa B 1000 pa3. C 1eabio IMTOBBIIIICHUS
TOYHOCTU BTy OIepaluio 1ejecoo0pa3sHo BBHINIOJHUTH B
IBa TpueMa — CHayvaja pa36aBuTh pactBop B 50 pas, a
3areM emie B 20 pa3. 151 3TOro 2 MJI OCHOBHOTO CTaHIap-
THOTO PacTBOpa MEePEeHOCIT MUIETKONH B MEPHYIO KOJIOY
Ha 100 M1, TOBOIST OOBEM IO METKU TMCTUIIMPOBAHHOM
BOJOI, TIepeMelInBaloT. 3aTeM U3 MOJYy4eHHOTO PacTBO-

Mereabi MOHWTOPWHTA BOAHBIX OB LM IO |

pa 0epyT 5 MJI B Ipyryio MepHylo Koaoy Ha 100 mi1, Tak
Ke TOBOASAT 00BEeM OO METKHM W IIepeMeIlInBaoT. 1 M
MOJYIEHHOTO PacTBOpPa COAEPKMUT 1 MKI HUTPUT-UOHOB.

B 10 MepHBIX K076 Ha 50 MJI BHOCSIT pabounii pacTBOP
B COOTBETCTBUHU C Tabi. 8.16 u H0BOASAT 0OBEM OO METKU
NUCTUWIMPOBAHHOM BOJOMN.

Tabauya 8.16.
IIIkama s onpenenennsa KoanenTpamm NOJ

Ne kon6bt | 2 3 4 5 6 7 8 9 | io
P6. Py 0 0,1 02 0,5 1 2 5 110 ] 151 20
Boza, mit I 9 w

Cwor, Mr/it o 0002 0004 001 [002]004 01 02 'o- 04

M3 Kaxmoif KO0kl B3SITh ITO0 5 MJI pacTBopa B 10 mpo-
HYMEpOBaHHBIX TPOOMPOK, B l1-t0 — 5 M ucciemyemMoit
BOIBI, m00aBUTH B Kaxnmyro mo 0,5 mu peaktmBa I'pucca
(Th!)), nepeMeriatb 1 HarpeTh Ha BOASTHOM OaHe mpu 50 —
60 "C. Yepe3 10—15 MUHYT UHTEeHCUBHOCTD ITOSIBUBIIICT -
Cs1 pPO30BOI OKpacKu MpoObl CPaBHUTH CO LIKAJOW CTaH-
JapTHBIX PacTBOPOB.

KommyecTBeHHOE onpeeieHue CYMMAPHOTro coaep-
JKAHUA HUTPATOB M HUTPUTOB. OTIpeaeieHre IPOBOASIT C
peaktuBoM I'pucca (Th/) 1o BeIllIeONIMCaHHON METOAUKE,
NpeaBapUTEIbHO MEPEBEAS] HUTPAThl B HUTPUTHI LIUHKO-
BOM MELIBIO B KUCHou cpeme mpu pH = 3. Jlnsg mepeBonma
HUTPUTOB B HUTpATHI K 10 MJI McciiemyeMoil Boabl TpudaB-
Js110T 10 — 15 MT HIUHKOBOM MBUTK M JO0ABIISIIOT 11O KaIUISIM
0,1 H pacTBOp cepHOI KHUCIOTHI, noBons pH mo 3, KoHTpo-
JIMPYS €ro 3HAY€HHUE IO YHUBEPCAIbHOU MHAMKATOPHOM
oymare. Yepes 10—15 mMuHYT OoTOOpaTh MUMETKON 5 M
MpO3payHOro pacTBOpa B MPOOUPKY U MPOBECTU aHAIU3.

KoimaecTBeHHOE onpeesieHnne HUTpaToB. B papdopo-
BYIO YaIky nomemiaor 10 M uccienyemMoi Bombl, mpudaB-
qsiot 1 M 0,5% pactBopa canuiuiaaTa HaTpyUsl WINA CaIALIM -
JIOBOM KMCJIOTHI M BBIITAPWBAIOT JOCyXa Ha BOASHOM OaHe.
[Tocie oxmaKmeHMWsT CyXOil OCTaTOK YBIAXXHSIOT 1 MJI KOH-
LIEHTPUPOBAHHOM CEPHOU KUCJIOTHI, TIIATEJIBHO PACTUPAIOT
CTEKJISTHHOM TajIoukoit 1 octasisiiorT Ha 10 muH. 3ateM mo-
6aBnsatoT 5 — 10 MJI IMCTWILTMPOBAHHOM BOJIBI M KOJIMYECTBEH-
HO TIEPEHOCST B MEPHYIO KO0y Ha 50 MJ1, IpUOABISIOT 7 MII
10 M ruppoxcuaa Hatpusti (Ocmopoyxcro!), 1OBOISIT 00BEM
JvCcTUUTMPOBaHHOK BOMOM A0 METKU M IepeMeIlnBaoT.
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5 MJI pacTBOpa HaJIMBAlOT B MIPOOMPKY M CPaBHUBAIOT
€ro OKpacKy ¢ KOHTPOJIbHOM IIKaJION. 3a pe3yiabTaT aHaJIu-
3a cJiefyeT MPpUHUMATh 3HaUYeHWe KOHIEHTPAllMX HUTpAT-
aHMOHOB (B MT/JI) TOro o0Opa3lia MIKaJibl, KOTOPHBI Oosiee
BCEr0 COOTBETCTBYET OKpACKe IMOJIydYeHHOTO pacTBOpa.

Ecmu B m1abopaTtopuu nmeercs (poTOKOIOpUMETp, pa-
CTBOp MOMEIIAIOT B KIOBETY, M3MEPSIOT €r0 ONTUYECKYIO
TUIOTHOCTh, 3HaYe€HMEe KOHIEHTpAllud HUTPAT-aHUOHOB
OTIPEAEISIOT 110 TIPeIBAPUTEIFHO MOCTPOSHHOMY TPaayn-
poBOYHOMY TpaduKy.

Ecnu okpacka comepXUMOTO IMPOOMPKM OKaXKeTCs
WHTEHCUBHEE KpaiiHero oOpasma ImKaiabl (5 Mr/i) win
3HAY€HNE OMNTUYECKOM MIOTHOCTH BBIXOAUT 3a TPEeJibl
rpamTyrMpoBOYHOrO Tpachvka, aHAIM3UPYEeMYIO BOIy pa30aB-
JISTIOT B 5 pa3 AUCTWUIMPOBAHHOM BOIOW W OMpeaesieHue
noBTOPSIIOT. Ilpy BBIYMCIEHUM PE3YJIbTaTOB YUYUTHIBAIOT
CTeIeHb pa3baBaeHUs TTPOOHI.

J1s1 IpUroTOBJIEHUS 1IKaJIbl TOTOBSIT OCHOBHOM CTaH-
JMapTHBIM pacTBOp, PacTBOPSSA NMUCTHLUIMPOBAHHOM BOIOM
0,032 r auTpaTa Kanusa B MepHoit kojoe Ha 200 M (0,1 mr
HUTPATOB/MJI), M pabOUMii paCTBOP — pa3BEEHUEM OCHOB-
Horo B 10 pa3 (0,01 mr/mi). 3atem B (papopoBbie yalku
BHocaT 0, 1,2, 5, 10, 15, 20 u 25 M pabodero pactBopa (4To
COOTBETCTBYET codepxanuio Hutpartos 0; 0,2; 0,4; 1,0; 2,0;
3,0; 4,0 u 5,0 mr/m), moGaBisIIOT MO 1 MJI pacTBOpA CATUIIM-
JIaTa HaTpHUSI, BHITTAPUBAIOT J0ocyxa. Jlajmee MpoBOMST Te Xe
oriepalum, 4YTo U ¢ UCCIeayeMoii MpoOoii.

OnpenejieHHe HUITPATOB M HUTPUTOB B BOJI€E MO METO-
ay AJL Porakosa. /11t oripenesieHust HUTPaToOB U HUTPUTOB
10 3TOMY METOAY HEOOXOAUMBI CAEAYIOIINE MENULIMHCKIE
mpemnaparbl (MX MOXXHO TIpHOOPECTU B amnTeKe): pUBaHOJI
(PTaKkpuMIMHA JTAKTAT), aHTUITUPUH, OKcapeHaMU, CTpeIl-
TOLIMA, THAPOKApOoOHAT HaTpus (NMUTheBas cona), puszmo-
norndeckuii pactBop (0,9% pacTBOp Xjiopuma HaTpus B
JUCTUJJIMPOBAHHON BOJE), a TaKXe COoJisiHas KucjoTa u
OUXPOMAT KaJusl.

B nuTheBOil BoAe MOJXKHO COAEpXaThCs He OoJjiee
3,3 Mr/n1 HUTPUT- U 45 MT/J1 HUTPAT-UOHOB.

Onpenenenne HUTPUTOB. /1151 KOHTPOJII HUTPUTOB
MOXKHO BOCIIOJIb30BaThCSI OMHUM M3 TPEeX METOIOB, IIpeic-
JIBI OOHAPYXEHMST Y KOTOPBIX COCTaBIsTIOT 1,3; 1,6 m 2 Mr/n
HUTPUT-MOHOB.

Merogpl MOHWTOPMHIA BOLHbIX 06bexTos

PuBanosbaas peakmusa. K 1 M1 mcciemyemMoii Boabl
nmpubaBsaioT 1 M PU3MOTOTMIECKOTO PACTBOPA U CMEIIIH -
BaloT ¢ | MJI pUBaHOJILHOTO pacTBopa (TabjeTKy pacTBO-
psitoT ripu HarpeBaHuU B 200 M1 8% CONSIHOUN KUCITOTHI).
Ecimm nmosiBuTcs OjeaqHas po3oBasi OKpacka, 3HA4YUT, ypo-
BE€Hb HUTPUTOB B MMUTHEBOM BOJE HEAOITYCTHUM.

AHTHNIMPHHOBAS peakuus. | MJI TMTHEBOI BOJBI CMeE-
IMMBAIOT ¢ 1 M GU3MOJIIOTUIECKOTO pacTBopa (KOHIICHT-
palysi HUTPUTOB TIPU TaKOM pa3BeIeHUM IMagaeT BIBOE),
1 mi pactBOopa aHTUIIMpHHA (omHa TabseTka B 50 M 8%
COJITHOM KUCJIOTBI) M OBICTPO MPUOABIAIOT ABE Karau 1%
pacTtBOopa auxpoMarta kKaaus. CMech HarpeBaloT 10 TOsIB-
JIEHUST TPU3HAKOB KuIeHusa. Eciu B TedyeHne 5 MuH. pa-
CTBOP CTAaHOBUTCS OJIETHO-PO30BBIM, TO 3HAYUT, YTO B HEM
collepXuTcst 6ojiee 1,6 MT/i1 HUTPUT-UOHOB, a B Mpobe
MATHEBOM BOIBI, COOTBETCTBEHHO, BABOE OOJIbIIE (BBIIIE
3,2 mr/m). B aTOM ciy4ae comepxaHue HUTPUT-UOHOB IIpe-
BBIIIAET MPEeAeIbHO TOMYCTUMYIO KOHIIEHTPAIIUIO.

Homawnss modugpuxayus memoda Ipucca. Meton
I'prcca TOBOJIBHO TPYAOEMOK, HO 3TOT METOJI CAaHUTAPHO-
TUTHEHNYECKOTO KOHTPOJISI MOKHO BIIOJIHE TOBTOPUTH Ha
KyXHe, He MCITOJIb3Yysd OBICTPOOKUCISIONINECS PeaKTUBHI 1
CTHeUabHYIO ammaparypy.

K 1 MJI COISTHOKMCIOrO pacTBOpa cTpenTouuaa (tad-
netka 0,5 r B 50 M1 8% CONAHOM KUCIOTBI) MPUOABISIOT
1 M1 aHanMM3MpyeMoii BOAbI, TpeABapUTEIHHO pa30aBiIeH-
HOM BABOE TUCTHIMPOBAHHOM BOAOM MM (PU3pacTBOPOM,
¥ CTaBAT Ha 2 MMH B XOJOAWIbHHMK. 3aTeM B CMECh [TIOHEM-
HOTY NIPUCHITTAIOT TUAPOKApOOHAT HATPUs, TTOKa He Tepe-
CTaHYT BBIIENSTHCS MYy3bIPbKU raza. 31ech IJ1aBHOE — He
MepedoPIINTh C COMOM, TaK KaK €€ N30BITOK MEIIaeT IIBET-
Hoit peakiuu. [TloaTomy ciemyet 106aBIISTh €€ 110 KPyIUH-
kam. Ilociie Toro, Kak KMcjioTa HeMTpain30BaHa, OCTaeTCs
nmpubaBUTh 1 MJI XOJOMHOrO pacTBopa oKcadeHamMuaa B
10% pacTtBope tunpokapboHara Hatpust (B 100 mu puspa-
ctBOpa pactBopsioT 20 Tabaerok mo 0,5 r ruapokapOoHaTa
HaTtpus u 1 TabieTky okcadeHamuna). Eciu B TedeHue
5 MUH. CMeCh IIproOpeTaeT OJeTHO-KEITYI0 OKPacKy, Boma
He MPUTOAHA K YITOTPeOJeHUIO.

OmnpenesieHne HATPATOB (PUBAHOJIbHASI PEAKIIMS).
K 1 M1 uccaeayeMoii Bogbl TpuOaBIISAIOT 2,2 M (pU3HOJIO-
TMYECKOTO pacTBOpa. 3aTeM OTOMPAIOT 2 MJI IPUTOTOBJIEH-
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HOro pacTBopa, 100aBASIOT 1 MJ COJISIHOKUCIOrO pacTBO-
pa pyUBaHOJIa 1 HEMHOIO MOpOIIKa IMUHKA (Ha KOHUYMKE
Hoxa). Ecu B Teuenue 3 — 5 MUH XeTast oKpacka pruBa-
HOJIa UCYE3HET M PacTBOP OKpaCUTCSI B OJICTHO-PO30BHII
LIBET, TO COAEPKaHNE HUTPATOB B MUThEBOI BOAE MPEBbI-
maet ITAK.

8.2.3.7. Xnopuns [37, 38]

KoH1eHTpalus XJIOPUAOB B BOTOEMAX * — UCTOUHUKAX
BOJOCHAOXeHUS Iolryckaercs mo 350 mr/m.

B MTOBEpXHOCTHBIX BOJIAX KOJIMYECTBO XJIOPHUIOB 3aBU-
CHUT OT XapaKTepa IMopo[l, claralolnx 6acceifHbl, U Bapb-
UPYET B 3HAYUTENbHBIX MPelesiaX — OT ACCATHIX T0JIei 10
TBHICSTYM MWIIMNTPAMMOB Ha TUTp. B pekax ceBepHOii yacTn
Poccum xymopuaoB oOBI9HO HEMHOTO, He O0osee 10 Mr/m, B
IOXKHBIX paifOHAX 3Ta BeJIMUMHA MOBBIIIAETCS 10 TeCATKOB
MU COTeH Mr/J. MHOTO XJIOpMIOB MOIAgaeT B BOJOEMBI CO
cOpocaMM XO03STHCTBEHHO-OBITOBBIX W IMPOMBIIIJICHHBIX
CTOYHBIX BOJ. DTOT ITOKa3aTe b BeChMa BaxkKeH IMPU OLIeH-
K& CAHUTapHOTO COCTOSTHUS BOAOEMA.

KavecTBeHHOE onpeieieHre ¢ TPUOIMXKEHHON KOJH-
YeCTBEHHOM OILICHKOM. B mpoOupKy oTOMparoT 5 MJI cclie-
JyeMoii Boabl U 100aBisioT 3 Karuin 10% pacTBopa HUTpa-
Ta cepebpa. [NpubnusuTenbHOE coaepXaHUE XJIOPUIOB
OMIpPEAeISIOT IO OCaIKy WX MOMYTHeHuIo (tabi. 8.17).

Taommia 8. 17.
OHPCZ[CJTCHI/IC COOCPKaHMA XJIOpnuaoB
OcaloK M1 TIOMyTHEHHE KonuenTpaums
XJIOPUJIOB, MI/JI

OnaiecleHLMs! WK ciabast MyTh 1-10
CuibHast MyTh 10-50
O0pa3yIoTcst XJIO0IbsI, HO OCAXIAIOTCST He Cpasy 50-100
Beblit 06beMUCTBIN OCamoK Bonee 100

KonmyecTBeHHOE omnpeneaeHUe XJI0pUa0B. XITOPUIbI
OIpEeACNISIIOT TUTPOBAHWEM TPOOBI aHATU3UPYEMOM BOIBI
HUTpPAaTOM cepebpa B MPUCYTCTBUU XpoMaTa KaJlusl Kak
uHAuKatopa. Hutpat cepebpa maet ¢ xjJopua-uoHamu oe-
JIBIA OCAIOK, a C XpOMAaTOM KaJlusl — KUPIUYHO-KPACHBIN
ocaJoK xpomara cepebpa. M3 oOGpa3oBaBIIMXCS OCAIKOB
MEHbIIIE PacTBOPUMOCTBIO 00JIamaeT Xjopua cepebpa.
[ToaTOMY U TIOC]IE TOTO, KaK XJIOPUI-UOHBI OYIyT CBsI3a-

Metngpl MOHUTOPMHIA BORHbIX 00bexTos

HbI, HAYMHAaeTCcsa o0pa3oBaHMUE KPACHOTO XpoMmaTa cepedpa.
[TosiBneHUEe ciabo-opaHXKeBOW OKPacKW CBHUIETEIbCTBYET
0 KOHIIe peakiu. TUuTpoBaHWE MOXHO ITPOBOAUTD B HEil-
TpaJIbHOM WX ciaboienouyHoi cpene. Kucayo aHanu3u-
pyeMyIo BOLy HEWTpaau3yIoT TUAPOKAapOOHATOM HATpWSI.

B xoHmueckyio Kooy momemarT 100 Mi mucciaemye-
MO BoJbI, TpUGaBIsSIoT 1 M1 5% pacTBopa XpoMara KaJiust
n tatpyior 0,05 H. pacTBopoM HHUTpara cepedbpa Ipu mo-
CTOSTHHOM B30aJITBIBAHUM IO MOSIBJIEHUS CIa00-KPacCHOTO
OKpaIlInBaHUS.

Conepxxanue xjopuaoB (X) B MTI/JI BBIYUCISIOT IO
dopmyre:

1,773 x ¥x 1000
100

roe 1,773 — Macca xJIOpua-uOHOB (MT), 9KBUBAaJIEHT-

Has 1 mu toudo 0,05 H. pacTBopa HUTpaTa cepedpa;

V — 006beM pacTBOpa HUTpaTa cepebdpa, 3aTpayeHHO-

ro Ha TUTPOBaHUE, MII.

8.2.3.8. Cynmbdatsr [37, 38]

KoHueHTpanust cyabhaToB B BoJe BOIOEMOB-HUCTOY-
HHMKOB BOmoCcHa0OXeHMS gomyckaercd mo 500 mr/m.

Conepxanue cyiab(paToB B IPUPOIHEBIX, ITOBEPXHOCT-
HBIX Y TIOA3EMHBIX BOJAaX OOYCJIOBJIEHO BHIlIeIauYBaHUEM
TOPHBIX MTOPOJ, OMOXUMUYECKUMU TIpolieccaMu u ap. B ce-
BEPHBIX BoJoeMax CyJb(haToB OOBIYHO HEMHOTO; B I0XKHBIX
paiioHax, rie Boabl 6oJiee MUHEPAIU30BaHbl, COAEpPKaHNE
cynbparoB yBenmuuBaeTcs. CyibdaThl MOMaaamoT B BOIO-
MBI TaKXe cO cOpocaMM CTOYHBIX BO/L.

KauecTBeHHOE oIpeeeHre ¢ TPpUOINKEHHOMN KOJH-
YyeCcTBeHHOU olleHKOU. B mpobupky BHOcAT 10 Mur ucce-
myeMoit Boabl, 0,5 MJI pacTBOpa COJISIHOM KUCIOTH (1:5) n
2 Ma 5% pactBopa xjnopuaa 6apus, nepeMmeinunbaooT. Ilo
XapakTepy BBHIMMABIIEr0 OCaaka OMpenessiioT OpUEeHTUPO-
BOYHOE COoAepXaHUe CyIb(haToB: MPU OTCYTCTBUU MYyTH —
KOHIIEHTpanus Ccyiab¢har-uoHOB MeHee 5 MT/JI; TIpu cia-
0ol MyTH, MOSIBJISIIONIEICS HE cpa3y, a 4epe3 HECKOIbKO
MuH. — 5—10 Mr/J1; pu c1aboii MyTH, TTOSIBJISTIONIENCS cpa-
3y 1ocyie mobaBieHust xiaopupa Oapus, — 10—100 mr/m;
cuIIbHasi, OBICTPO Ocedaloniasi MyTh CBUAETEIBbCTBYET O J0-
CTaTOYHO BBICOKOM COAEpPKaHUU CyIb(paT-mOHOB (Oojce
100 mr/m).
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KosmyecTBeHHbIE METOIBI ONpeae/ieHuAa cyabdar-
uonoB. 1. Typbudumempuueckoe onpedesenue — OIpe-
nejeHue cyab¢haT-uoHOB B BUIE CyJbdaTa 0apus B KUC-
JIOM cpelie ¢ MMOMOIIBIO CTAOMIN3UPYIOIIEeTO PEakKTUBa, B
KayeCcTBE KOTOPOTO MOXHO McToib30Bath 0,5% pacTBop
XeJlaTUHa.

CHauajia ToTOBST LKAy CTaHAAPTHBIX pacTBOPOB. s
9TOro B 12 mpoHyMepoBaHHBIX K010 Ha 50 mu1 oTOMpaIoT
MMUIIETKON OIpeaeicHHbIe 00beMbl OCHOBHOTO CTaHIAPT-
HOTO pacTBOpa B COOTBETCTBUMU ¢ Ta0. 8.18, moBOIAT 00BEM
B KaXIoi u3 Kojio 1o 50 My AUCTUIMPOBAHHOM BOMOU U
repeMelnBaoT.

Tabauya 8.18.

IIpuroroBnenne IIKaJIbI CTAHAAPTHBIX PACTBOPOB JIJIsI

onpenenenust SO™~

0 11 12
Ne kKonGbt
OCH. CTaH[. p-p, M 01 02 04 06 08 10 12 14 16 18 20
Bona o 50 mn

3areM B 12 mpoHyMepoBaHHBIX NMTPOOMPOK OTOMpPAIOT
10 5 MJI pacTBOpa M3 COOTBETCTBYIOIIEI KOJIOKI, a B 13-10 —
5 M uccienyemoit Boabl. Bo Bce mpoOupKu mpubaBisiioT 1o
2 Karii COISTHOM KUCJIOTHI 1:1, mo 3 MJI pacTBopa XeJlaTuHa
U TLIATEJIbHO TepeMelBaoT. [IpoOupku mpocMaTpuBaloT
CBEpXy Ha 4epHOM (bOHE U OMPEAeSIOT KOHIIEHTPAIMIO
cyiabdaT-uOHOB, CpaBHUBASsI MHTEHCUBHOCTh TTOMYTHEHUS
MpoOBI U MIKaJIbl CTAHAAPTHBIX pacTBOPoB (Tadi. 8.19).
Tabmiua 8. 79.

IIIxanma CraHIAPTHBLIX PACTBOPOB 111 onpeneienns SO/
IIpuroroBjieHne OCHOBHOIO CTAHIAPTHOTO PACTBOPA.

23|45 6|7 |8 90K |12

0 | 2 4 6 8 10 | 12 14 ] 16 | 18
SO 4, mr/n

0,091 r 6e3BomHOrO cyjbdara Kaausi pacTBOPSIIOT B AUC-
TUJIJIMPOBAHHOM Boje B MepHOU KoJioe Ha 100 mu (B 1 M
comepxurtcst 0,5 Mr cyabdaTos).

2. Ipasumempuueckoe onpedeneHue — oOCaxXIaeHUE
cynb(haToB B KMCJION Cpejie XJIOpUIOM O0apusi B BUIE CYyib-
¢ata Gapusg. Meton mpUMEHUM B IIMPOKOM aMara3oHe
KOHLIEHTPALIUN.

MCTOQH MOHHTOPHHIA BOJHBIX 00berToB

200 M uccaemyeMoii BOOBI ITOMEIAIOT B XUMUYECKUMA
CTakKaH, MpuOaBIgIoOT 2 — 3 KaIUTM MHIMKATOpa METUJIOBO-
IO OPaHXXEBOI'0 U COJSIHYIO KMCJIOTY IO PO30BOM OKpPAaCKH
pactBopa. CMech HarpeBaloT A0 KUMEHUS W ylapuBaloT
1o 50 M. B ropsuuit pacTBOp Npu MOMeIIMBaHUU BHOCST
10 mi ropsiuero 5% pactBopa xyopuaa 6apusd. ITocie oc-
BETJIEHUSI pacTBOpa IMPOBEPSIOT TMOJHOTY OCaXIEHUS,
npubasiasa 1—2 kamm 5% pactBopa xinopuaa 6apust (OT-
CYTCTBME MYTM CBUAETEJBCTBYET O IMOJHOM OCaXIEHUU
Ccynb(}aToB) M OCTABISIOT Ha CYTKHM IJISI «CO3pEBaHUSI»
(ripu co3peBaHUM MPOUCXOAUT YKPYITHEHUE KPUCTAJLIIOB
cyib(daTa 6apus, 4To HEOOXOAMMO IS YMEHBIIIeHUS 0-
Tepb NpU GUJIBTPOBAHMM). 3aTeM MPUCTYIAIOT K OTAeIe-
HUIO Oocaaka oT pacTtBopa. s 3Toro jydiie MCHOJIb30-
BaTh MEJKOMOPUCTBINI 00€3307€HHBIN DUIBTP «CUHSIS
neHTa». OUIBTP CKIAnbIBAIOT BYETBEPO, BCTABJISIOT B
CYXyI0 UM YUCTYI0 BOPOHKY, pacIpaBisioT, IJIOTHO MpU-
JKMMAIOT K CTeHKaM BOPOHKHU UM CMaYMBalOT IUCTULIMPO-
BaHHOI Bogoi. 3aTeM BOPOHKY ¢ (PUJIBTPOM IMOMEIIAIOT B
KOJIbIIO LITaTUBA U, TTOJCTABUB IO BOPOHKY YUCTHIN CTa-
KaH, JEKAaHTUPYIOT (CJMBAIOT) IO CTEJSIHHOMN Majoyke
KUAKOCTh Ha (pUABTP, CTapasich HE B3MYy4YMBaTh PacTBOP.
Korna xxuakocth Ham ocaakom OyIeT OTAesieHa, MPUCTY-
MaloT K MpoOMbIBaHUIO ocanaka. JlJ1si 3Toro ocajaok B cTa-
KaHe IMTPOMBIBAIOT AeKaHTauei 2 — 3 paza HeOONbIIUMHU
nopuusiMu (15 — 20 mu1) mpoMbiBHOM XuakocTu (100 M
JUCTUJUIMPOBAHHOW BOMABI, MOJKUCIEHHBIE 2 MJI CEpHOM
kucjoThl 1:3). 3aTeM HOBBIMU TOPLUSIMU TTPOMBIBHOM
KUAKOCTH TIEPEeHOCIT ocamokK Ha ¢uiabTp. Ocamok Ha
dunbTpe mpoMbIBaOT 1% pacTBOpPOM HUTpaTa aMMOHMS
JI0 OTPULIATEbHON peakKIMU Ha XJIOPUA-UOH B MPOMBIB-
HOM Bone (10 HUTpATy cepeodpa).

ITocne aTOro BOpOoHKY BMecTe ¢ (UIBTPOM ITOMeEIIa-
10T B CYIIMJIbHBIM MIKa@d IS BeICYIUMBAHUSA (HE CIemayeT
repecylnBarh, MHa4Ye GUIbTp OyaeT oMaThes). Ilomey-
IIEHHBIN 0CcamoK BMecTe ¢ (DUJIBTPOM TMOMEIIAIOT B Mpea-
BapUTEILHO NTPOKAJICHHBIN 1 B3BEIIEHHBIN TUTE/Ib, CTABSIT
ero B apdopoBbIii TPEYroJbHUK U HEOOJBIIUM TIJIaMe-
HEM TopejiKi OOyrnuBamT (PUIbTP, HE AOIycKas BOCILIa-
MeHeHHUs. 3aTeM TUTEIb ITPU TOMOIIY TUTEJIbHBIX IIMUITLIOB
MePEHOCAT B My(eIbHYIO TTeub M MpoKaauBaioT rpu 700 —
800° C B TeueHHUe Yaca, OXJIaxXIalOT B 9KCUKATOPE U B3Be-
LIMBAIOT.
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Pacyer npoBoasT no dopmyJe:

) (mi-nb)x 0,41x1000
'~sc4 Y >

rae Csoi” — KOHLIEHTpalus Cyiabdar-uoHa, Mr/i;

m,— Macca TUIJISL C OCafKoM, T;

T, — Macca MycToro TUIJ, T;

V — o0beM BOAbI, B3SITON IJIs1 aHa/lIM3a, MI;

0,41 — xkoadpunmMeHT LI nepecyera cyiabdara dapus
Ha cyJab(aT-UuoH.

8.2.3.9. NUccienoBanue Ka4yecTBa BOAbI BOJOEMOB Me-
Toaom aBrorpacgum Ha horodymare [27]

OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC YCIOBUS B I10-
YBax U WiIaX OKa3bIBalOT 3aMETHOE BIIMSHUE Ha pa3BUTUE
PaCTUTEILHOIO U XKMBOTHOI'O HACEJICHUS 3TUX CYyOCTPaTOB.

B oxuciauTenpHo (a3poOHOI) cpelne, TOCTaTOYHO YBJIaXK-
HEHHOM U colepxKallleili CBOOOMHBII KUCIOPOI, IIPOLIECChI
MUHEpaIn3alyd OpraHuYeCKMX OCTaTKOB IIPOTEKAIOT ObICT-
po. IIpu 3TOM 00pa3yIOTCs MOJHOCThIO OKMCICHHBIE COSoM-
HEHUsI, CITyKalllye MUILeH IUIsl pacTeHUIA, HallpuMep HUTpa-
ThI, ocdaThl, aHUOHBI MHOTUX APYTUX MUKPO3JIEMEHTOB.

IIpu ManoMm comepXaHUU KuCJIOpoga B cyOcTpare
Pa3BUBAIOTCSI BOCCTAHOBUTEIbHEIE (aHA3POOHEIE) IIPOLIeC-
cbl. B 3THX yC10BUSX pa3jloXKeHUE OCTATKOB 3aMeIJISICTCSI;
B Cpelle HaKaIlJIMBalOTCS BOCCTAHOBUTEIN, OTPULIATEIILHO
BIMSIOIIME Ha pa3BUTHe pacTeHuil. OmHaKO BpeMeHHOE
COCTOSIHME BOCCTAHOBJICHHOCTHU B IIOYBAX MMEET U I10JIe3-
Hyl0 cTopoHYy. CTaHOBSITCS IOIBMXHBIMM MHOTHUE paHee
HEIOCTYITHbIC PACTCHMSIM 3JIEMEHTHI — XXeJIE30, MapraHell,
a TaKxKe MOHbI MHOTMX APYTUMX MUKPO3JeMeHTOB. [Ipouc-
XOIWT HaKOIJICHUEe aMMOHUIHBIX COJICHd B IIOYBE, ITOBBI-
IIaeTcss aKTUBHOCTb MHOI'MX IIOYBEHHBIX (DePMEHTOB (e-
TUIpOreHas, mepoKCcuaas u ap.).

TakuMm obpaszom, yepegoBaHUE adPO- U aHARPOOUO3-
HBIX YCJIOBUI B ITOYBE HEOOXOAMMO ISl HOPMAJIbHOTO CY-
IIECTBOBAHUSI OPTaHM3MOB, MCIIOJb3YIOIIUX ITOYBY KaK
cpeny ooutaHus. [AnuTeabHBIA Xe aHa’poOuo3 (Kak u
a’po0103) IJI1 HUX HE XKeJlaTeJIeH.

PasnoxeHue opraHMYeCKMX OCTATKOB B OYBAaX U WIaX
IIPOUCXOIUT B OCHOBHOM OJiaromaps AesIiTeIbHOCTU MUKPO-
OpPraHM3MOB, TPYIIIOBOM COCTaB KOTOPBIX 3aBHUCUT OT YPOB-
HSI OKMCJICHHOCTHU cpebl. B ¢Bs3U ¢ 3TUM MUKPOOPTraHU3-

Meajibi MORHTOPHHTA BOTHBIX 0GbEKTHB

MbI MOTYT CIIy>KMTb OMOMHIUKATOPAMK OKUCIUTEIbHO-BOC-
CTaHOBUTEJIBHBIX YCIOBUI B YKa3aHHBIX CyOCTpaTax.

B okuciaeHHBIX cpedax mpeobamaloT aspoObl, Ajs
pa3BUTHUSA KOTOPHIX HeoOXoauM Kuciopon. B cpemax, raoe
KHCJIOpOa Majio ¥ COACPKATCS BOCCTAHOBUTEIN (MOJIEKY-
JISIpPHBLI BOIOPOI, CEPOBOIOPOM, 3aKUCHEIE (POPMEBI METalI-
JIOB), IIPEMMYIISCTBEHHO pa3BMBAIOTCS aHA’pPOObI, I
KOTOPBIX HNPUCYTCTBUE KMCIOpPOJAAa He 00sg3aTeIbHO WU
Iaxe BpeaHO. AHa3pOObl aKTUBHBI IO OTHOLIEHMIO K Cpe-
Iie, TIOTOMY 4TO MPOAYKTHI MX XKU3HEACSITESIbHOCTU COIEp-
KaT BOCCTAHOBUTEIN, HAKOIUICHHE KOTOPBIX AeIaeT cpe-
Iy Bce 00Jiee BOCCTAHOBJICHHOIA.

KonnuecTBeHHOE oIpeneicHue a3poboB U aHa3pOOOB
B cyOCTpaTax BO3MOXHO, HO METOIMYECKHU TOBOJIBLHO CJIOX-
HO ¥ BBIIIOJIHSIETCSI, KaK IIPaBUJIO, B CIIELIMaJIbHBIX MUKPO-
O6uojornyeckux Jjadboparopusx. st oeHKU yPOBHS OKMC-
JIECHHOCTH (BOCCTAHOBJICHHOCTHM) CpeIbl UMEIOTCSI OoJiee
IIOCTYITHBIE MeTOoAbl. B YacTHOCTH, ypOBEHb BOCCTAHOBJICH-
HOCTH IIOYBBI, JOHHBIX OTJOXEHUI U APYTUX CyOCTpPaTOB
MOXHO OPUEHTHUPOBOYHO OIIPEACISITH C IOMOIIbIO aIlILIv-
KallMOHHOIro MeToaa — aBTorpaduu Ha ¢oTodymare.

Meroauka

MeTon ocHOBaH Ha BOCCTAaHOBJIICHUU OPOMUCTOTO Ce-
pebpa, HaXOASIIErocs B A3MYJIbCUM 3aCBEYEHHOI1 (HOTOOY-
Mardv, BOCCTAaHOBJICHHBIMM BEIIECTBAMU M3y4aeMOI0 CyO-
ctpata. Ilpu 3ToM B 3MYJbCUOHHOM cjoe ¢GoToOyMaru
00pa3yeTcsi MHOXECTBO YaCTUIl METaJUIMYECKOro cepebpa
B BUJIE YEPHBIX U OYpBIX IISATeH. MHTEHCUBHOCTh OKPaCKU
IISITCH TeM OOJIbIIIE, YeM BbIIIEe BOCCTAHOBJICHHOCTh CPEIbl
B MeCTaX COIPUKOCHOBEHUS (DOTOAMYJILCUU C TTOYBOIA.

ITockoybKy BOCCTAHOBUTEIbHBIEC YCIOBUS B IIPUAOH-
HBIX CcyOCcTpaTax CO3JaloTCsl BO MHOIOM OJjiarojapsi aes-
TEeJIbHOCTU aHa’3po0oB, ¢oToOyMara TeM CaMbIM PErucT-
pUpPYET YPOBEHb aKTUBHOCTU 3THMX MUKPOOPraHU3MOB B
rpyHTe. A3po0Obl 1LIBeTa (poTOOYMaru He M3MEHSIOT, OHa
OCTaeTCsl IPaKTUYECKU OCIO0M.

Takum 00pa3oM, OTHOBPEMEHHO OIIPEAEISICTCS U YPO-
BEHb BOCCTAHOBJICHHOCTH CpEIbl, 1 YPOBeHb aKTMBHOCTU
aHa’pOOHBIX MUKPOOPraHU3MOB B UCCIIEIyeMOM CyOCTpare.

BoccraHoBiieHHBIE Y OKMCJIEHHbBIE Y4acTKU Ha ¢OTO-
OyMare 4eTKO pa3/myaiorcs 1o upety. bojee TeMHbIe IIT-
Ha CBUIETEIBbCTBYIOT O BHICOKOM KOHIIEHTpallMd BOCCTa-

24/
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HOBJIEHHBIX BEIIECTB — IMPOIYKTOB XU3HEAESITEIbHOCTHU
aHaspoOoB. CrabookpalieHHas MOBEPXHOCTh Ha (POTOOY-
Mare COOTBETCTBYET TeM MecTaM cyOcTpara, rie Ipeodsia-
JalOT OKUCIUTENbHbBIE YCIOBUSI.

Ha orneuarkax, Ha3bIBaeMbIX alMIUKAIUSIMU, WIU
aBTOTpaPUsIMU, U MOJTYyIaeMbIX MPU UCCAETOBAHUU TTOYB,
pacripefieieHue OKMCJIEHHBIX M BOCCTAHOBJIEHHBIX 30H
HOCHUT B OCHOBHOM OYaroBblii xapakTep. YepHbie, BoccTa-
HOBJICHHBIE YYacTKM (poTOoOyMaru, Kak ImpaBujio, COOTBET-
CTBYIOT CKOTLJIEHUSIM MPOIYKTOB KU3HEAESITEIbHOCTA MUK-
pPOOPraHM3MOB BOKPYTI MEPTBBIX OPraHWYECKUX OCTATKOB
(HampuMep, COJIOMBI), TIe YCIOBUS IJIs1 pa3BUTUS aHAIPO-
00B OKa3zaIuch 0JIArONPUATHBIMU. ABTOTpaUy UIOB OObIY-
HO OKpalleHbl 00jiee paBHOMEPHO.

Crnenyer OTMETUTD, UTO UCCJIEIOBAaHUS Ha UCKYCCTBEH-
HBIX CpelaxX C YUCTBIMU KYJIbTYpaMM aHa3pPOOHBIX MUKPO-
OpraHM3MOB ITOKa3aJIv, YTO Pa3JIMYHbIE UX 9KOJOTUUECKHUE
TPYIbl CO3MAI0OT Pa3HbI YypOBEHb BOCCTAHOBJIECHHOCTHU
cpenpl. Tak, cynbdaTpeayuupylonme 0aKTepuu, OCHOBY
BBIJIEJIEHU I KOTOPBIX COCTABJISIET CEPOBOAOPOA, OKpaIlu-
BaloT (poTOOYMAry B UepHbI WM TYCTO-KOPUYHEBBIN 1IBET.
MeHee rycrasi KOpuuHeBasi oKpacka ISITeH HaOIo1aeTcs
B KyJbTypaX KJIOCTPUAWI, BBIASASIONINX METAaH, BOJAOPO/,
aneToH M Ap. Eme ciabee okpacka ¢oToOymMaru B KyabTy-
pax TUIEKTPUIAUIA.

DT HaKThl MOXHO O0BSICHUTDH OOJIBIION AKTUBHOCTHIO
CcepoBOIOpOIa KaK BOCCTAHOBUTES OJlarogapsi €ro Xopo-
et pacCTBOPUMOCTHU (10 CpaBHEHUIO, HAIIpUMeEp, C MOJIe-
KYJISIPHBIM BOJOPOIOM WJIM METaHOM) B BOJE.

PazymeeTcs, B mpupoaHbIX 00pa3iiax MouBbl I WUia
noTeMHeHue (oToOyMarm ecTb CyMMapHbBI pe3yabTaT
NesITeJIbHOCTU BCEX TPYIIT aHadPOOOB, XMBYIIMX B HUX.

AMNIJIMKAIIMOHHBIN METOJ JaeT XOPOIIre Pe3yIbTaThl
MPpU 3KOJTOTMYECKOI JMarHOCTUKE MTOYB TEXHOT€HHBIX TEp-
PUTOPUIL U TIPU U3YYEHUU COCTOSIHUSI BOJOEMOB IO JOH-
HBIM OTJIOXKEHUSIM.

IIpoMbilisIeHHBIE BBIOPOCHI B OOJILIIMHCTBE CBOEM
SITOBUTHI JUISI TIOYBEHHBIX MUKPOOpPTraHU3MOB. Tak, Ha-
MpuMep, BBIOPOCHI, coaepXKallie COeAUMHEHUs a30Ta, yr-
HeTallle NeCTBYIOT Ha MPOILEeCChl aMMOHUMUKALIUN U
HUTpU(UKALIMHU, CTTOCOOCTBYIOT CO3JaHUIO B OYBax aHa-
9POOHBIX YCJIOBUM, KOTOPbIE MOXHO BBISIBUTH C TTOMO-

I b0 (pOTOANIINKAIIMA.

Meranbl MOHUTOPUHIA BOZHbIX ofbexTie

1111

B 3arps3HeHHBIX Ipyaax, 03epax U pekax, MOTepsiB-
IIUX CITOCOOHOCTH K CAaMOOYHUIIIEHUIO, BOIa 00eAHEHA KHC-
JIOPOIOM, a NOHHBIE OTJIOXEHUS IPEACTABISIOT COOOM
SITOBUTHIN, CUJIBHO BOCCTaHOBJIEHHBIM CyOCTpaT, HEIpu-
TOIHBIN JJIS1 XKU3HU JOHHBIX XKUBOTHBIX (HaIpuMep, yep-
Beli, IMYMHOK KOMapOB, IMTOJACHOK, PYUCTHUKOB).

IIpu oGcnemoBaHUM BomoeMa amMIMKaIlMOHHBIA Me-
TOJ 1aeT BO3MOXHOCTh BBISIBUTh HanboJiee 3arpsi3HEHHbIE
€ro y4acTKHU U BBISCHUTb NIPUYMHBI 3arpsI3HEHUS.

I1epen oT6opom npod HEOOXOAMMO MTPOBECTU BU3YaJlb-
Hoe M3yuyeHMe OoO0beKTa HccliefoBaHMUs (ydyacTKa peKH,
npyaa v T. 11.), OMpPEeAeuTh U OTMETUTh Ha KapTe-cxeme
o0beKTa HauboJiee 3arpsiI3HeHHbIE YYaCTKM (BBIXOIbI CTO-
KOB 3aBOJIOB 1 (hepM, OTCTOMHUKM U T. I1.), OTHOCUTEIBHO
YUCThIE U YMCThIe (TTpo3payHas Boja 0e3 3amaxa 1 IJIeHOK
WUT.1.).

M3yyaeTcst BomHas 1 mpubOpexkHasi paCTUTEIbHOCTD;
IIpU HEOOXOAMMOCTH JeaeTcsl ux repoapuit. OrMeuass Ha
KapTe-cXxeMe y4acTKHM 0TOopa, Haao IMOMHUTh OJHO Ipa-
BUJIO: OT YaCTOThI TOYEK 0TOOpaA 3aBUCSAT TOUHOCTH MCCIIe-
JNOBaHUS U1 00BbEKTUBHOCTD OLIEHKU 3KOJOTUYECKOTO CO-
cTOsTHUSA 00beKTa. M3 omHOIt HaMeuYeHHOI TOYKHM 0TOOpa
pekoMeHayeTcsl OpaTh He MeHee 2 — 3 00pa3110B Ha pac-
crosguuu 20 — 30 cM apyr oT apyra.

YcpenHeHHBIT oOpasell wia MoMellaeTcs B IENIBbIN
TJIOTHBIM MTOJUATUIIEHOBBIN MMAaKeT, B KOTOPBHIU 3aJIMBAETCH
okoyio 100 M Bomel M3 obOciaeayeMoro BomoeMa. IlakeTt ¢
00pa3lioM mepeBsI3bIBaeTCs, K HEMY IPUKPETUISIETCST 9TH-
KeTKa (€€ MOXHO BJIOXKUTb B BEPXHIOIO YaCTh ITAKETa BhIIIIE
3aBsSI3KM), B KOTOPOM yKa3bIBAIOTCS: 1aTa 1 MECTO OTOOpa
MpoObl, TIpUMepHas IIyOrHa B3sITHs oOpasiia, a Takxke
damMuIns ucciaenoBaTes.

ITpoOnl Wiia B 3aBUCUMOCTHU OT LieJeil U 3a7a4y uccie-
JNIOBaHUs OTOMPAIOT YePIIaKOM M3 MOBEPXHOCTHOIO CJIOS
HEIMOCPEJACTBEHHO ¢ Oepera Wiu C JOAKH.

TexHuka omnpeaeseHus] YpOBHS BOCCTAaHOBIEHHOCTHU
cybcTpara ¢ moMolibio aBTorpadum Ha orodymare co-
CTOUT B CJIEAYIOIIEM.

1. O6pa3usl Wia WK TOYBKI, B3sAThIe HaKaHYHE, HO He
OoJsiee yeM 3a CYTKM O Hadaja OIbITa, MOMEIIAOT B
JIMTPOBBIE WU MOJI-JTUTPOBBIE XUMUYECKNE CTaKaHbI
(w1 6anku). OOGpas31bl MOYBKI 3AJIMBAIOT AUCTUIUITUPO-

<<|

BaHHOM BOOM, a UJIOB — BOAOU U3 Hcciemyemoro Bo- [41
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JoeMa [0 UX MOJIHOTO HachilieHus. [ 3amonHeHUs
BOZIOi BCeX MOp CyOCcTpaTa 00paslaM JaloT BhIAEPKKY
OKOJIO OIHOrO0 4Yaca. JIoHHbIE OTJI0XEHUS JOKHBI ObITh
MOKPBITH IPUMEPHO CAHTUMETPOBBIM CJIOEM BOJIHI.

2. ®oTobymary (IISTHLEBYIO, TOHKYIO, HOPMAJIbHYIO) Ha-
pe3aloT B BUIE MOJIOC pa3MepoM 4 X 9 ¢cM U Imociie Hy-
Mepaluy B COOTBETCTBUU C HOMEpaMK 00pa3loB I10-
MEIIAlOT BEPTUKAJIbHO BO BlIaxXHBIe oOpas3mbl. s
3TOro TOPLIOM METAJUIMYSCKOM TUHENKN WK HOXOM C
MIMPOKUM JIe3BHEM JIeJIal0T B 00pa3iie 1e/b IyOMHOM!
OKOJIO 8,5 cM U IMpuUHO 4 — 5 cM, OIlycKaloT B Hee
MOJIOCKY (poTOOYMaru, a 3aTeM HOXOM WJIM JIMHEHKOMK
OpMKUMAIOT cyocTpat K poTtodymare. He pekomeHmy-
eTcd aepxaTb (oToOymary Ha cBeTy Oojee 15— 20
MHUHYT. DTOTO BpeMEHHU BITOJIHE XBaTUT [UISI €€ Hape3-
KM, MAapKUPOBKHU U YCTAHOBKM B U3ydaeMBblil cyOCTparT.

3. Ilocne 72-4yacoBoii 3KCIO3ULIUU (poTOOYMary usBie-
KaloT U3 cyO0cTpaTa, OBICTPO IMPOMBIBAIOT B OOBIYHOIA,
a 3aTeM IMCTWUIMPOBAHHOM BOJAE, 3aKPEILISIOT B Te-
yeHue 5 MUHYT B 25%-HOM pacTBOpe TUIIOCYIb(UTa 1
CHOBA IPOMBIBAIOT.

4. BpIcylIMBaIOT MOJIOCKM Ha (pUIbTPOBAJbHOU Oymare
TakK, YTOObl BMYJIbCUOHHBIN CI0¥ ObUI CBEPXY.

Y100k pe3yabTaThl 3KCIIEPUMEHTA C pa3HbIMU 00pa3-
1AM MOXHO OBbLIIO CpaBHUBATh, 3KeJlaTeAbHO I10J1b30BaTh-
cs1 hoToOyMaro U3 OMHOM U TOM Xe MapTUM U 3aKJIadbl-
BaTh e B 00pa31bl HA OAHO U TO Xe BpeMsi. Eciau oOpas3ibl
MOYBbI WU JOHHBIX OTJOXEHUI B3SIThl 0€3 HAPYLICHUS UX
CTPYKTYphI, (poTOOyMara mokKaxxeT KpoMe YpOBHSI BOCCTa-
HOBJIEHHOCTU (TyCTOTa OKpacKu) ellie U paclpelesicHUue
BOCCTAHOBJIEHHBIX 30H B 00pa3slie.

8.2.4.Aowwelbie MmeTOOy

8.2.4.1. Bkyc u npuBKyc Bozbl [37]

Bkyc 1 mpuBKyC BoAbl, 0OHapyXMBaeMbie HEIIOCPEI-
CTBEHHO B Boje (WIM i1 BODOEMOB XO3SIACTBEHHO-IIUTh-
€BOro Ha3HA4YeHUS IIOC]Ie XJIOpUPOBAHUS), HE JOJKHBI
npeBbIIIaTh 2 0alIoB.

Bkyc 1 mpuBKYCHI OLIECHMBAIOT KaK KaueCTBEHHO, TaK 1
KOJIMYECTBEHHO 110 MHTEHCUBHOCTU B Oautax. Paszmuyaior

MeTombl MOHUTODUHFA BOZHbIX 0BbexTos

YeThIpe BMIA BKycCa: COJIEHbI, TOPbKMIA, CAaAKUIA U KHUC-
JbiiA. OcTajbHbIE BKYCOBBIE OLIYIISHMST Ha3bIBAIOT IIPUBKY-
CaMU: XJIOPHBIM, pbIOHBIN, MeTalIndecKuil u T. . MHTeH-
CUBHOCTb BKyca M IPUMBKYCa OIPENE/SIIOT M0 S-0alIbHOM
IIKaje Tak Xe, KaK 1 3arax.

Bkyc 1 npuBKyC OoIpenessioT B ChIpOii BoJe NPpU KOM-
HaTHOI TeMnepatype 1 60 "C. B Bome OTKPBITBIX BOZOEMOB
U UICTOYHUKOB COMHUTEJIbHBIX B CAHUTAPHOM OTHOILIIEHUU
BKYC BOJbl YCTaHaBJIMBAIOT TOJBKO IOCJIE €€ KUIISTUCHUSI.

I1pu uccnegoBanuu B poT HabupatoT 10 - 15 MJ1 Boal,
IepxKaT HECKOJIbKO MUHYT (He mpoeaamviéams!) 1 oIlipe-
NENSIOT XapakKTep M MHTEHCUBHOCTh MpPUBKYcCA.

8.2.4.2. Ocapok [37]

Ocafok xapakTepu3yIoT M0 CAeAYIOLIMM HapaMeTpaM:
HeT, He3HAUMTEJIbHbIN, 3aMeTHBIH, OoJblIoi. IIpu oueHb
0O0JIbIIIOM OCaAKe YKa3bIBalOT TOJIIMHY cjios B MM. Ilo
Ka4yeCcTBY OCaJOK OMNpenessioT KaK XJIOIbeBUIHBIN, WIMC-
TBIN, MecUYaHblil U T. M. C yKa3aHUEM 1LBeTa — Cepblii, Oy-
pbiit, yepHbIi U Ap. OcagoK B BOJAE BOJAOEMOB OTMEYalOT
yepe3 1 4 mocie B30aJThIBaHUS MPOOBI, B BOAE MOA3EMHBIX
MCTOYHUKOB — 4epe3 24 u.

B nepuon BeimageHUs ocagka Ka4eCTBEHHO OIKCHIBA-
IOT OCBETJIEeHHE — He3aMeTHoe, cllaboe, CUIbHOE, Boaa
npo3pavHa.

8.2.4.3. Illenounocts [37]

ITonx 11eI0YHOCTBIO MOHUMAIOT CIIOCOOHOCTh HEKOTO-
PBIX KOMIIOHEHTOB, COJACPXKAILIMXCSI B BOAE, CBI3bIBATH
9KBUBAJICHTHOE KOJIMYECTBO CHJIbHOU KucaoThl. Illenou-
HOCTb CO3Jal0T BCe KaTUOHBI, KOTOPhIE B Boje ObLIN ypaB-
HOBEIIICHBI TUAPOKCUA-UOHAMM, AHUOHAMU CIA0BIX KUCJIOT
(HampuMep, KapOoHaThl, TuaApoKapooHathl). Ille104HOCTH
OIpeIesIsIeTCs KOJIUIYECTBOM CHIIBHOM KHUCIIOTHI, HEeOOXOI-
MOI1 U1 3aMellleHHs] 3TUX MOHOB. Pacxom KMCIOTh 9KBU-
BaJICHTEH UX OOIIeMy COIepKaHWIO B BOIE W BbIpaxaeT
OOIIIYIO IIEIOYHOCTDb BOJIHI.

B 0OBIYHBIX NPUPOIHBIX BOAAX IIETOYHOCTh 3aBUCHUT B
OCHOBHOM OT IPUCYTCTBUSI TUAPOKAPOOHATOB IIEJIOYHO3E-
MEJbHBIX META/JIOB, B MCHbIIEH CTEHEHU IICIOYHBIX.
B aToMm ciyyae 3HayeHue pH Boawl He npeBbilaeT 8,3. Pa-
CTBOpMMbIE KapOOHAThl M TUAPOKAPOOHATHI IOBBIIIAIOT
3HayeHue pH OGoiee §,3.
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Tumpumempuueckoe onpedenerue uweN04HOCMU OC-
HOBAHO Ha TUTPOBAHUM BOJIbI CWJIbHOU KuciaoToi. Komu-
4YeCcTBO pacTBopa, Heobxomaumoe misd goctuxeHus pH 8,3,
9KBUBAJEHTHO CBOOOJHON IIEJOYHOCTU, a JJIST JOCTUXKE-
Husa pH 4,5 — o6mieit menounoctu. I1pu pH MeHbie 4,5
ee IIEJOYHOCTh paBHA HYIIO.

KoHeuHyi0 TOYKy Mpy TUTPOBAHUYM HAXOMASIT BU3yallb-
Ho. IIle109HOCTh, OCOOEHHO CBOOOIHYIO, CAEAyeT ompeie-
JISITh HEe TI03JHee 4eM 4yepes 24 4. mocyie oTdéopa mpoOHkl.
PesynbTaThl BbhIpaxalT B MMOJISIX 9KBUBAJIEHTOB Ha 1 1,
YTO COOTBETCTBYET umciay MummiutpoB 0,1 M pactBopa
COJISIHOW KMCIOTBhI, M3pPacXOdOBaHHOW Ha TUTPOBaHUE
100 mu1 McclienyeMoil BOBI.

ITpu BU3yasibHOM OIpeaeIeHUN MelllaeT UHTEHCUBHAS
okpacka Bonbl. Ee ycTpaHsiioT, mpubaBiisisi aKTUBUPOBaH-
HBIN YTOJib U QWIBTPYS NpoObl. MyTHBIC BOOBI (DUIBTPYIOT
yepe3 OyMaxXKHbIII MEJKOMOPUCTBIA ¢GuiabTp. s Gojee
TOYHOTO OTpe/ieIeHUs IEJTOYHOCTU MPEIBAPUTETBHO BbI-
TECHSIOT CBOOOAHBIN YIJIEKUCIbINA Ta3, MPOayBasi BO3AYX,
TaK KaK BBICOKME KOHIEHTpALIMU JUOKCUIA YyTIepoaa Me-
IIaI0T OOHaPYXUTh MEPEXOd OKPACKU MPU TUTPOBAHUMU.

Jlna aHaim3a norpedyercs:

1. PactBop cossinoii kuciaotel (0,1 M), KOTOpbIit MOXXHO
MNPUTOTOBUTH He U3 (pMKCcaHalla, a MPUOIUIUTEIbHOMI
KOHIIEHTPAIIUU C MOCJEAYIOIIUM OINpeaeIeHueM To-
npaBoyHoro kKo3gdunuenta K 0,1 M pactopy HCI1
no kapooHaty HaTpus. [TonpaBouHbIit KO3 GULIUEHT
K paccuutsiBaioT nmo dopmyie:

rme V— ob6beM 0,1 H pacTBOpa COJSHON KUCIOTHI, U3-
pacxomoBaHHO Ha TuTpoBaHue 20 mu 0,1 H pacTBOpa
KapOoHaTa HaTpusl.

2. ®enondraneut, 0,5% pacrsop. B 50 Ma 96% 3TunoBo-
ro cnupra pactBopsioT 0,5 r ¢peHondTaTenHa U pas3-
6apisaioT 50 MJI AUCTUIMPOBAHHOM BOIBI, 100ABIISIOT
no karmsiMm 0,01 M pacTBop ruapokcuia HaTpus 0
MOSBJIEHUS 3aMETHOU PO30BOM OKPACKU.

3. MeTtunoBblii opanxeBbiit, 0,05% BomHBIN pacTBOD.

CBo0OmHas MEJOYHOCTh. X0 onpeneacHus. OTMepsi-
10T 100 M1 uccnenyeMoii Boabl (IIpU BHICOKOM IIEJIOYHOCTHU

Merozl MOHUTOPUHIA BOOHBIX aebUTea

OepyT MeHbIIN 00beM U pa3zdaBiasoT 1o 100 M mpoKu-
MNSYeHHON M OXJaXIEeHHON NUCTUUIMPOBAHHON BOMIOIR),
npubasisoT 2 karau 0,5% dbeHondTanernHa U TUTPYIOT Ha
oeoM ¢poHe 0,1 M pacTBOpOM COJIIHOM KUCJIOTHI 10 MOJ-
HOro o0eclIBeYUBaHUS.

Oo6mas meaoynoctb. OtMepuBatoT 100 M1 mpoO6HI,
npuOaBIsSIOT 2 KaIllJIi METUIOpaHXa, 3aTeM IMpPOAYyBaloT
BO3IyX B TeueHUe 2 — 3 MuH u TUTpyoT 0,1 M pactBOpoM
COJITHOM KHUCJIOTHl Ha OeaoM (oHe O0 Hayaja mepexona
OKpacKW METUJIOBOTO OPaHXXEBOI'O U3 XKEJITON B OpaHxke-
By1o. BHOBb mpoayBarmT Bo3ayX 2 — 3 MUH, U €CJIM BO3Bpa-
1aeTcs TMepBOoHAayajgbHAs OKpacka, TO JOTUTPOBBLIBAIOT.
TuTpoBaHME CUMTAIOT 3aKOHUEHHBIM, €CJIU TOC/e TIPOaY-
BaHUs BO3JyXa OKpacka pacTBOpa He MeHseTcs.

Pacuet cBoGogHoit (C) u obmieit (O0) IIEIOYHOCTU
(MMOJIb 3KBUBAJICHTOB B JINTPE) IIPOU3BOIST MO (hOpMyIaM:

» - Ax Kx0,1 x 1000 ~ Ax Kx 100
~ \"4 Vv

rme A — oowem 0,1 M pacTBOpa COJISTHON KHUCIIOTHI,
M3pacxoJd0BaHHON Ha TUTpOBaHUE Mo eHobTaneu-
HY, MIL,

K — nmonpaBouHsiii KoadpuuueHT K 0,1 M pacTBOpY
HCI;

V — o0beM npoOBl BOAbI, B3SATHIN IJI1 aHalIu3a, MIL.

on "BxKxO.1x 1000 " B x Kx 100
A\ A\

rae B — oobeMm 0,1 M pacTBopa COISIHOM KUCIOTHI, U3-
pacxoJ0BaHHOW Ha TUTPOBAHME TIO METUIIOBOMY OpaH-
>KEBOMY, MIT;

K — nonpasounslii koapduuuent k 0,1 M pactsopy
HCI;

V — 00beM MpoOkI BOABI, B3ATHIN IJIS aHaaM3a, MIL.

OO01asa u ¢cBoOOIHAas IEJTOYHOCTh HAXONIATCS B 3aBU-
CHMMOCTHU OT KOJIMYECTBEHHOT'O COOTHOIIEHMSI TUAPOKAPOO-
HaT-, KapOoHaT- U TUAPOKCUA-UOHOB. [lo BelnynHe CBO-
OOIHOI 1 OOIIEN IETOYHOCTH MOXHO KOCBEHHO BBIYKUCIUTH
KOJIMYECTBO 3TUX MOHOB.

PacyeT ocHOBaH Ha MPEANOJIOXEHNM, YTO LIEIOYHOCTh
BBI3BIBACTCS B OCHOBHOM HMOHHBIMHM (hopMaMU AUOKCUIA

yrjaepoaa U B MEHbIIIEH cTeleHU ruapokcua-uoHnamu. Pac- 253
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YyeT TaeT MpUOIM3UTEIbHbIE Pe3yJbTaThl. B 3aBUCMMOCTH
oT cooTHoIIeHUs cBoboaHo# (C) u ob1ieit (O0) mieouHo-
CTH BO3MOXXHBI CIIEAYIOIIME Clydau pacyeTa.

BenuunHa cBOOOIHOM 11I€JI0YHOCTH paBHA KOHLIEHTpa-
MK KapOOHAT-UOHOB (MMOJIb-3KB/JT). YMHOXas 3HaUueHUE
cBOOOmHOU MmenoyHocTn Ha 30 (9KBUBaJIEHT KapOOHAT-
MOHA), TIOTy4YaeM coaepKaHue KapOoHaT-NOHOB (MT/I).

BennunHa o6111eii eJJOYHOCTH paBHA BETUUYMHE KOH-
LIEHTPAaLMY THAPOKAPOOHAT-UOHOB (MMOJIb-3KB/JT). YMHO-
Xasi 3HaueHUe OOIIeil IIeJOYHOCTH Ha 61 (3KBUBAJIEHT
TUAPOKapOOHAT-MOHA), TToJIydaeM CoepKaHue TUApoKap-
OoHAT-MOHOB (Mr/J).

Tabauya 8.20.
CooTHOIIIEHWS 111 BBIYUCICHUST KapOOHAT-
W TUAPOKApOOHAT-MOHOB

OrtHoleHKe Mexty cBobonHoii (C)  ['mapokapOoHartsl, KapGorarst, MMO SKE/1

1 o61iett (O6) LITOYHOCTBIO MMOIOl'lﬁn KB/ o
=
2C<06 06-2C 2
2C=06 0 o
2006 0 2(00-C)
C=06 0

8.2.4.4. Kucnoraocts 137, 38]

KucIoTHOCThIO Ha3bIBaeTCs COAepKaHME B BOIE Be-
IIECTB, BCTYMAIOIINX B peaklWIO C TUIPOKCHUI-MOHAMH.
Pacxon runpokcuma BeIpaXkaeT OOIIyI0 KMCIOTHOCTh BOJIBI.
B OOBIYHBIX TPUPOIHBIX BOMAX KUCIOTHOCTE B OOJIBIITHCTBE
clTydaeB 3aBHUCHUT TOJIBKO OT COAEPKaHWsI CBOOOIHOTO yIJie-
KMCJIOTO Ta3a. EcTecTBEHHYIO YacTh KUCJIOTHOCTU CO3JAl0T
TaKXe TYMUHOBBIE U Ipyrve ciabble OpTaHUYEeCKHUE KHUCIIO-

bl. B aTux cnygasx pH Boabl He ObiBaeT HUXe 4,5.

B 3arpsi3HeHHBIX BOJOEMax MOXET COAEePXKaThCs 00JTb-
1110€ KOJIMYECTBO CUJIbHBIX KMCJIOT WJIU COJIel 3a cueT cOpo-
ca TIPOMBIIIJIEHHBIX CTOYHBIX BoA. B atmx cimygagx pH
MOXeT ObITh HUXe 4,5. YacTh 001mIeii KUCIOTHOCTH, CHU-
xkaromieit pH Huxe 4,5, HazpIBaeTCsT CBOOOMTHOM.

KucnoTHOCTh BOAB OMpEnesiioT TUTPOBAHUEM pa-
CTBOPOM CHJIbHOH MIesouu. KoamyecTBo TUTPOBAaHHOTO
pacTtBOpa, u3pacxomoBaHHoro ao noxydeHus pH 4,5, co-
OTBETCTBYET CBOOOIHOI KMCJIOTHOCTH;, KOJMYECTBO XK€,
n3pacxogoBaHHoe 00 nonydenus pH 8,3, — o6meit. Ecim
pH > 8,3, To ee kmcmorHocTh paBHa 0. s onpeneieHUST

Cm KuciiotHocT! Bomy TUTpyioT 0,1 M pactBopom NaOH. Ko-

Merogpi MOHWTOPUHTA BUBHDIX 06bexToB

HEll TUTPOBAHMS OIPENessioT BU3yalbHO. KUCIOTHOCTH
BBIpaXXaioT B MMOJIb SKBUBaJIEHTOB Ha 1 1. OnpeaeneHunIo
MenraeT cBoOOaHbIN XIop. Ero ycrpansioT mobaBieHrueEM
THOCynbdaTa HaTpUs.

CB00oaHAst KMCJIOTHOCTh. OHA OTpeaesieTCs, eClin
pH mpo6s1 <4,5 (kucnas peakiys Mo METMJIOBOMY OpaH-
KEBOMY), T. €. Ipo0a COAepXUT CBOOOAHYIO KMCIIOTY.
K 100 M1 mpoOBI 700aBISIIOT 2 KaIuId pacTBOpa METHUIIOBO-
o OpaHXeBOTO U TUTPYIOT Ha GenoM ¢oHe 0,1 H pacTBO-
poM NaOH nmo mostBieHus XeJlTOM OKpacKy MHINKATOpA.

Oobwasn kucaomuocmes. ITpooy oobemoMm 100 M TUTPY-
IOT B IIPUCYTCTBUM 3 KaIleJb pacTBopa ¢deHoJPTanenHa
0,1 M pacTBOpOM €IKOro HaTpa IO MOSBJIECHUS PO30BOM
OKpacKU MHAMKATOpPA, He UcUe3alolleil B TeueHue 1 MUH.

Pacuer cBoOomuoit (C) m obmeit (O) KMCIOTHOCTH
(MMOJTIb-3KB/JT) TIPOBOST 110 (hOpMyJIaM:

_AxKxIO0 BxKx1000
A% ' A% '

rome A — ooveM 0,1 M pactBopa NaOH, m3pacxomo-

BaHHOT'O Ha TUTPOBaHUE 10 METHJIOBOMY OPaHXEBO-

MY, MIT;

B — 10 Xe mo deHonpTaNCUHY, MIT;

V — 06beM mpoObl BOAbI, B3IThIN AJ151 ONpeaeaeHUs, M.

K — monpaBouHsblit Koadduiment kK 0,1 M pactBopy
NaOH, onpenensieMblii o (popMyIIe:

~ 90
rae V,., — 06bem 0,1 H pacTBOpa COJSIHOM KUCIOTbI

(13 dukcaHama), U3pacXoJA0BaAaHHOW Ha TUTPOBaHME
20 M 0,1 H pacTBOpa rMAPOKCHUIA HATPUS, MIL.

8.2.4.5. Cunen [37, 40]

CBUHeELI SIBJISIETCSI OMHMM M3 OCHOBHBIX 3aIpsI3HUTENIEH
okpyxarwleit cpenpl. OH 06JIagaeT COCOOHOCTHIO Topa-
KaTh LEHTPAJbHYIO U IepUdepudIecKyio HEPBHYIO CUCTE-
My, KOCTHBI MO3T U KPOBb, COCYIbI, T€eHETUYECKMIA arma-
pat, HapyllaeT CUHTe3 0Oejika, BbI3bIBAET MaJIOKPOBUE U
napannyu. bobiias KOHLIEHTpaLMs CBUHIA TOPMO3UT OHO-
JIOTUYECKYIO OYMCTKY CTOYHBIX BoA. OCHOBHBIMM MCTOYHU-
KaMU 3arpsi3HEHMS CBMHLIOM SIBJISIIOTCSI BBIXJIOIIHBIE T'a3bl
aBTOTPAHCIIOPTA M CTOYHBIE BOIBI pa3IMYHbBIX ITIPOM3BOICTB.
JomycTMast KoHIIeHTpanus cBuHIA B Boge — 0,03 mr/II.
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OOHapyKeHHe HOHOB CBHHIIA

KauecTBeHHOE ompeneneHue ¢ poou3oHamom Hampus.
Ha 1UCT dunbTpoBajibHON OyMarn HaHECTU HECKOJIbKO
KareJjb UCCIeAYEMOro pacTBopa U 100aBUTh | Kariio cBe-
x)enpuroroBieHHoro 0,2% pacTBopa poau3oHaTa HaTPHUSI.
B npucyTcTBUM HOHOB CBUHIIA 00pa3yeTcsl CUHEE MSTHO WK
kosbio. [Ipu nobaBneHun 1 xkamau OygepHOro pactsopa
CUMHUI LBET MpeBpalaeTcsl B KpacHbIli. Peakius oyeHb
YyBCTBUTEIbHA: OOHApYyXuBaeMblii MUHUMYM 0,1 MKT.

Koauuecmeennoe onpedenenue ¢ ouxpomamom Kaaus.
JuxpomMar- U XpoMaT-MOHBI 00pa3yloT C MOHAMU CBUHIIA
MaJopacTBOPUMBIN XpoMaT CBUHIIA XXeaToro 1seTa. 0,5 —
1 naHanu3upyeMoit Boabl ynapuTh 1o oobema 10 mut. K mo-
JIy4EHHOM Ipo0e IIPUINTD 5 MJI pacTBOpPA a30THOM KUCJIOTHI
(1:2), HarpeTh Ha BOASHOI OaHe B TeueHMe 15 MUH., OTPUITb-
TpoBaTh U B (hapdopoBoil yalike BbimapuTh. K cyxomy
octatky npuauth 2 Ma 0,5% pactBopa arerata HaTpusl U
8 M1 AU CTUUIMPOBaHHOM Bobl. PacTBOp nepeMeniaTs U OT-
¢unpTpoBaTh B NMpoOUpPKY. ITOArOTOBUTH CTaHAAPTHYIO

mKany (taom. 8.25).

Taomimia §.25.
CraHnnaprHas IKaAJIA pacTBOPOB
s 0 1 2 3 4 5

CranpapiHbii pacTsop (1) 0,00 | 0,05 | 0,10 | 0,30 0.50 | 0.80

2 mn

H.COONa BO BCE MPOOHPKH NO
O’S%IJMMELC) i 590 1795 [ 790 | 770 | 7,50 | 7.20
Conepans 0.00 [0.005 | 0,010 0.030 | 0,050 0.080

ConepxaHue CBUHLA (M)

Bo Bce nmpobupKu cTaHIapTHOU IIKAJIbI U B IPOOUPKY
¢ npo6oii BHectu o 1 min 50% pactBopa CH3COOH u
nepememath. Job6asuth 1o 0,5 mu 10% pactBOpa quXpo-
Mara Kajausl (IIpu HaJIMYUU B MCClIelyeMoil mpobe MOHOB
CBUHIIA BBIMAJAET XEJThII 0CaloK XpoMara CBUHIIA):
2Pb2+ + Cr,0,°- + H,0 -> 2PbCr0, I+ 2H+
ITpo6upku BCTPSAXHYTH U 4epe3 10 MUH. MPUCTYNUTH
K onpeneneHuto. CoaepxxumMoe NpoOUpPOK paccMaTpuBaTh
CBepXy Ha 4YepHOM (DoHe, BEPXHIOI 4acTh IMPOOUPOK 10
YPOBHS XKUJIKOCTU TPUKPHITH CO CTOPOHBI CBETA KAPTOHOM.
KoHleHTpalus ¢cBUHIIA B aHAIU3UPYEMOIi BOJIe pac-

u CUMTBHIBAETCS Mo hopMmyJie:

METOIb! MvuTBpiHD b Dam

C=a/¥Y(mr/n),

rIe a — colepXaHue CBUHIIA B COOTBETCTBYIOIIEH
MPOOUPKE IIKATbI, MT;
V — 00BeM B3SITOUM HaA aHAJIW3 BOMHI, JI.

IIpuroroBjieHue pacTBOPOB

Bydepnbiii pacTBop. 1.9 r rugporapTpata HaTpus
MaHC4H406 u 1,5 r BunHo# kuciorsl H2C4H406 pactBo-
puth B 100 M AMCTUILUIMPOBAHHON BOJBI.

Pacmeop ouxpomama kaaua. 10 r K2CI207 pacTBOpUTH
B 100 MJ1 IMCTUIIMPOBAHHON BOJBI.

Crannaptasiii pactsop. 0,032 r Pb(NC>3h pacTBOpUTH

B 200 MJI TMCTHJLUTMPOBAHHOM Boabl (1 M1 pacTBOpa coaep-
kUt 0,1 Mr cBUHIIA).

Ecnu o151 4ieHOB HaydYHOIr'o Kpy>KKa JOCTYITHBI aHa-
JIMTUYECKUE MPUOOPHI, TO OHU MOTYT OBITh YCIEIIHO IMPHr-
MEHEHBI JUIS1 aHaJIu3a KaTUOHOB CBMHIIA B OKpYyXaloIiei
cpene. Tak, B BbIIIEONIMCAHHOW METOAMKE BMECTO CTaH-
JapTHOU IIKaabl MOXET ObITh MPUMEHEH (HOTOINEKTPO-
KOJIOpUMETD.

XOopoIlux pe3yJbTaToOB IPU OIpeaeeHU KaTUOHOB
CBMHIIA B OKPYKaloIlleil cpee MOXHO J0OUThCS, ITpUMe-
Hssl aMIlepoMeTpuyeckrue MeTolbl aHanu3a. Haubonee
TIPOCTHIM SIBJISIETCS METOJ aMIIepOMETPUUYECKOro TUTPOBaA-
HUSI MOHOB CBMHIIA pacTBOPOM auxpomarta Ka\us [41].

s onpenesieHUs: CBMHIIA 9TUM METOI0M MOXHO MC-
MO0JIb30BaTh aMIIEPOMETPUUECKYIO YCTAHOBKY C IJIATMHO-
BbIM BpalllalOIIMMCS 3JIEKTPOAOM. B ee cocTaB BXOMST:
COCY/[I C UCCIIEAYEMbIM PACTBOPOM, MHAUKATOPHBIN U CpaB-
HUTEJIbHBIN 3JIEKTPOAbI, MUKPOOIOpEeTKa, MUKpOaMIIep-
METp, UCTOYHUK MUTaHUS (0aTapeiika).

3a cyeT pa3HOCTHU MOTEHIMAJIOB MEXIY 2JIEKTpoIa-
MU B CUCT€ME BO3HMKAET 3JIEKTPUUECKUU TOK, CHJIa KO-
TOPOTO 3aBUCUT OT KOHIIEHTPALIMU BOCCTAaHABIMBAIOIIUX-
csl Ha KaToJle MOHOB CBUHIIA UJIY JUXPOMAaT-MOHOB (KaKou
13 3TUX MOHOB BOCCTaHaBJIMBaeTcs, 3aBucut ot pH pa-
CTBOpa M NMPUJOKECHHON pa3HOCTHU MMOTeHIIMaI0B). Turt-
poBaHUe MPOBOIAT B alleTaTHOM O0ydepe (pH = 4,2). I1pu
nob6aBIeHUM B pacTBOpP TUTpaHTa (pacTBOpa AuxpomMara
KaJausi — pabomamyv OCMOPONCHO, He OOnycKas pas-
Opovizecueanus u pazauea peaxmuea!) oodpaszyeTcss Ma-

”F’

JIOpaCTBOPUMOE COeIUHEHUE — XpoMaT CBUHIIA, yacTh Cu/
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MOHOB CBUHIIA CBSI3bIBAETCS, U CUJIa TOKA B LICITU U3Me-
HSIETCSI.

M3MeHeHMe CUTBbI TOKA PErMCTPUPYETCS MUKpOAMIIEp-
MeTpoM. Touka 5KBUBaIEHTHOCTHU OIPEAEsIeTCs IO U3JI0-
MY KPUBOI TUTPOBAHMUSI.

PacueT KOHILIEHTpallUM MOHOB CBUHIIA IIPOBOASAT MO

dopmyne:
V—eB = *~1* V. / Vp.p, ,

rae C,, — KOHLEHTpalus WOHOB CBUHLA, MOJb/T;

C,— KOHLEeHTpauus pacTBopa AUXpoMaTra Kajus,

MOJIb/JI;

V., — 00beM AUMXpoMara Kajus, MOLIeJIUIET0 Ha TUTPO-

BaHME, MII,

Vp.p, — 06bEM HCCIIENYyEMOTO PACTBOPA, MIL

YyscTBuTeabHOCTh MeToAa (0,01 Mr/a) BmojHe mocrta-
TOYHAa I HaJexXHo# peructpauuu npepbimieHus TTIK.

8.2.4.6. O0OHapyzKeHHe CEPOBOIOPOAA, THAPOCY/IbthH-
0B U cyabduaos [37]

KauecTBeHHOE ompeneiaeHue B BOJAE CEpOBOIOpOIA
M ero coJjieil MOXHO IPOBOAUTh MO HAJWYUIO CIieludu-
YeCcKOoTo 3amnaxa (IIoporoBasi KOHIIEHTPALKsI BOCIIPUATUSI
3amaxa Haxomutcs B mpeneiax 0,1 — 0,3 Mr/in) Ha MecTe
oTbopa mpobbl, TaK KaK OH OBICTPO MCYE3aeT 3a CYST OKMC-
JICHMSI CepOBOIOPOIA.

Jpyroii MeTon KayeCTBEHHOI OLICHKM OCHOBaH Ha
peakiMy CEpOBOAOPOAA U CYIb(PUIOB C MOHAMM CBUHIIA C
oOpa3oBaHMEM TEMHOTO cyiabduaa cBuHLA. OmpencisioT
CEpOBOAOPOA Ha MeCTe 0TOOpa IMpOOLI.

Ilpueomoenenue ceuryogoii 6ymaeu. bymary rotroBsT
cMayuBaHuEM GWIBTPOBAILHON OymMaru 5% cj1aboIIOAKMC-
JICHHBIM YKCYCHOM KHCJIOTOM pacTBOPOM alleTaTa CBUHIIA.
ITocne cymku Oymary, pa3pe3aHHYIO Ha Y3KUe€ IIOJIOCKH,
XpaHST B 0aHKe C IIPUTEPTOIl IPOOKOIA.

Xo0 onpedenenus. B OyTbulb, HamoJHEHHYI0 Ha 3/4
HCCJIeIyeMOil BOIOI, IIOMEIAIOT IIOJIOCKY CBMHIIOBOI Oy-
Marv, CMOYEHHYIO TUCTUUIMPOBAaHHOM BOHOM, 3axkKuMasi
ee Mexay npoOKoii u ropiabimkoMm. [ToreMHeHne Oymaru
yKa3blBaeT Ha IIPUCYTCTBUE CBOOOIHOIO CEPOBOAOPOIA.
IIpu oTpuLIaTEeIbHOI peaKLMy BOAYy IOAKUCIISAIOT. [ToTeM-
HeHue OyMaru Ipu MOAKUCICHUHU yKa3biBaeT Ha HAJIMYKUE
CYJIb(PUIOB.

MeTozbl MOHMTODHHra BOZHbIX 0fbexto

8.2.4.7. O6napyxenue HepTenpoaykros [37, 42]
HedTs — ciaoxHass cMech OpraHMYECKHUX BeEIECTB.
OCHOBHBIE KOMIIOHEHThI HEDTU:
- napaduHbl (IIpeneJbHble YIJIEBOIOPOIbI);
- nukionapaduHel (LIMKINYECKNE IIpeaebHbIC YIJIEBO-
JOPOJIbI);
- apoMaTUYeCKHE YIJIEBOAOPObI;
- COEIMHEHMS Cephl, a30Ta, METAJZIOOPraHUYECKIE KOM-
ILICKCHI;
- eCTeCTBEHHbIC paJulOaKTHUBHBIC BJIEMEHTHI (ypaH, TO-
puif).
Hedranbie 3arpss3HeHus (tabdi. 8.21) yalle BO3HUKa-
IOT M3-3a 9KOJIOTUYECKM HEIrPaMOTHOM JESATCIbHOCTH 4Ye-
JIOBEKa.

Tabauua 8.21.
IMocrymiennie HedT B oKeaHbl (WH. T/rom) {40]
Hcrounuku CpenHee MoCTyIuieH1Ee
EcTecTBEHHBIIi BbIXO 0,6
ITpubpexHast 1oObIYA 0,08
TpaHcnopTupoBKa 2,13
BeperoBbie OUMCTUTEIbHBIE TTPEATTPUSTHS 0,2
At™Mocdepa 0,6
MyHununantbHbie cOPOCHI 0,3
WHnycTpuaabHbie COpOChI 0,3
CMBIB C TOPOACKMX TEPPUTOPUIA » 0,3
BbiHOC pekaMu 16
Hroro 6,11

ITocne pa3rpy3ku HedTeHaJIMBHBIC CyJa 3aIlOJHSIOT
MOPCKOI BOMIOI, KOTOpasi oOpa3yeT ¢ HedTEIIPOAYKTaMu
YCTOMYUBYIO 3MYJbCUIO. DTY 3MYJIbCHUIO 3aTEM CJIMBAIOT B
Mope Henajieko oT mopTa. IlomaBuiasi B Mope WIM OKeaH
HedTh OBICTPO pacTeKaeTcsl B BUAE TOHKOM IJICHKHU, IIpe-
MSTCTBYIOLIEH MOCTYIUICHUIO B BOAY CBOOOTHOIO KMCJIO-
pona.

Yacte HedTH, 0OKa3aBlIascs B BOJOEME, JaeT C BOAOI1
3MYJIbCHUIO, TYOUTEJIbHO IEHCTBYIOIIYIO Ha XKMBHIE Opra-
Hu3Mbl. [1pu KoHLeHTpauusx, 6obimx 0,05 MI/J1, yMeHb-
IIaeTCs KOJIUYECTBO (PUTOILIAHKTOHA, IOTHOAET MOJIOb.
BpenHoe Bo3aeiicTBUEe 0COOEHHO I'yOUTEIbHO JJIsI OOMUTA-
TeJIei IIPUOPEXXHOM 30HBI U MEJIKOBOIbSI.

HauGoublylo OMacHOCTb MJIS XKMBBIX OPraHM3MOB
MPEACTaBISAIOT apOMaTUYECKUE YIJIEBOIOPOIbI, COAepKa-
muecs B HedTU, UX MIPUCYTCTBUE B KonnuecTBax 10-° —

9*



260

[msa §

10-"% BBI3BIBAET OBICTPHIE M HEPEIKO CYLIECTBEHHBIE
M3MeHEHMs B OMOJIOrMYECKOM Cpeie BOAOEMA, 3a CYET YETO
MPOMCXOJUT HapyllIeHUE TOHKO cOaaHCUPOBAHHbBIX IIPO-
LIECCOB B LIENIX MUTAaHUI.

Mopckue XUIHUKY, HAIIPUMED, OXOTITCS Ha MEJIKMX
JKMBOTHBIX U PBhIO, pearupysl Ha BbIAejasseMble UMM Opra-
HUYECKHE BElIECTBA, KOHLEHTPALIMS KOTOPhIX B MOPCKOM
Bozae coctasisier 10~*— 107%.

ApoMaThyecKre KOMIIOHEHThbI He(TH MOAABIISIIOT pa-
0GOTYy COOTBETCTBYIOIIMX PELIENITOPOB MOPCKUX XUIIIHUKOB,
HapylIaloT BaXHbIE 1151 OT/IaXKEeHHOM paboThl 9KOCUCTEM
MPOLIECCHI.

IMpu aBapusix Ha HedTeHAJUBHBIX CyJax U MPHU 3Ha-
YUTEJbHBIX BEIOpOCAX HEPTU MOXKET MPOUCXOIUTD ITpaK-
TUYECKM MOJHOE BHIMUPAHUE MOPCKUX PbIO, NITULL U IPY-
TUX XWBOTHBIX.

IIpocreiinme cocoObI 00HApYKeHUA nIpuMeceii HedTi.
[Tpu3Haky Hamm4uusI HeYTEMPOIYKTOB B BOJE:
* panyxHad IIJI€HKa Ha IMOBECPXHOCTU BOIBI,

* MacJISTHOE MSAITHO Ha (QPMIBTPOBAJIBbHONM Oymare mocie
BBICBIXaHWS HaHECEHHOU ITPOOHBI BOIHI;

* obecnBeYMBaHME MOOKNCICHHOTO pacTBOpa n€pMaH-
raHaTa KaJud.

O6Hapy:XeHHNEe 3arps3HEHUS BOJTOEMOB IIJICHOYHOMN
He(dThIO MPOBOIAT BU3YaIbHO-OIKCATEILHO KakK IMOKa3a-
TENb «IIJIaBalolle IPUMECH» IO IPUBEIEHHON HUXKE
mkaje (tabm. 8.22).

Taomma 8.22.

OlieHKa 3arpsi3HEHMST BOIOEMOB TUIEHOUHOI HedThio [42]

BHelIHiT BII BoIoeMa Ban

OTCyTCTBHE TUICHOK M TISITEH

OtenbHbIe TIITHA U Cepble TUIEHKU Ha ITOBEPXHOCTH BOIIbI

[MatHa W pamyxHble TUIEHKM Ha TIOBEPXHOCTH BOIbL OTnieibHbIe
NpoMa3Ku HedT 1o GeperaM M TPUOPEXHOM pacTUTelbHOCTH. Kyrarbest
HETIPUSITHO 13-3a HepTr

Hedtsb B BYIe TISITEH 1 TUIEHOK MTOKPHIBAET OOJIBIITYIO YacTh MTOBEPXHOCTH
Bomoema. bepera M mpuOpexkHasi pacTUTETBHOCTb BbIMa3aHbl HE(THIO.
Kynarbcst HeBO3MOXKHO M3-3a IPUCYTCTBUS HeTr

[ToBepxHOCTb peKK TIOKPhITa HE(THIO, BUTMMOI 1 BO BPeMsI BOJTHEHMSI.
Bepera m TiprOpekHbIe COOpYKEHMSI BbIMazaHbl HedThio. Kymarsest
HEBO3MOXHA,

Merogl MOHUTOPMHIA BOAHBIX e0buToB

8.24.7. O6napyxenue pexHomaon [37].

®denon, okcnbeH3oJ1, Kapbosopas kuciora COHSOH —
OeclLIBeTHBIE, PO30BEIOIIME MPU XPAaHEHUN KPUCTAIIBI C
XapaKTepHbIM 3amaxoM. O6JamaeT cI1ab0KUCIBIMU CBOI-
CTBaMH, B BOJIE pacTBOPSIETCS IUIOX0, 00pa3ys a3eoTpOr-
HYIO CMECh.

[TpuMeHSIOT TS TIPOU3BOACTBA (heHOI(POPMaTbIETUI-
HBIX CMOJI (0aKeIUTOB), KalpojlakTaMa, TUKPUHOBOM KHC-
JIOTBI, BCEBO3MOXHBIX KpacUTeJIel, MECTULIMIOB, JIEKApPCTB,
KaK aHTUCETITUK I ne3nHdexknun. Ha ocHoBe ¢deHona
CUHTE3UPYIOTCS aJKUJI(PEHOBI, KOTOPBIE CIIy>KAT IpUCa-
KaMM K BBICOKOKAUEeCTBEHHBIM MacjaM U CBIpbeM IS
IMPOU3BOJCTBA MOBEPXHOCTHO-aKTUBHBIX BEIIECTB.

DeHOoJT U ero MpOU3BOIHbBIE — CUJIbHBIE SIAbI. Mexa-
HU3M OTPaBJICHUSI TAKOB: OJIOKUPYIOTCS CYIb(MOTUAPUIbHBIC
TPYIMITUPOBKH XKU3HEHHO BaXKHBIX ()epMEHTOB, a B UTOTe
HapyIIalTCs OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIINU
B KJIeTKax OpraHu3Ma.

[Tapsl (peHOIA B BO3AYyXE CTAHOBITCS OMACHBIMU TIPH
koHueHTpanuu > 0,001 mr/n. [Mouru 90% mapoB 3amepKu-
BaeTcs B JieTKMX. [1pu cybiieTaibHOM XpOHUYECKOM OTPaB-
JICHUW pas3fapaxkaloTcsl IbIXaTeJbHbIC ITyTH, MOSBJISIOTCS
TOILIHOTA, MBIIIIeYHast ¢J1aboCTh U MOTJINBOCTD.

I[TAK ¢denona Bappupyet ot 0,1 Mr/a B HexJopupo-
BanHoi Bome mo 0,001 mr/nm B xiropumpoBaHHOM. Takas
pazHuIa He ciyvaiitHa. OCHOBHOIM MeToa o0e33apaxXuBa-
HUS BOAbI B HaIllleli cTpaHe — 3TO XJopupoBaHue. [1pu
5TOM (heHOJI, €CI OH MPUCYTCTBYET B BOJE, MpeBpaliaeT-
¢ B rieHTaxsopdeHol (B 250 pa3 0ojiee TOKCUIHBINA, YeM
denon) u 2,4,6-rpuxsopdenon (KaHueporeH). A gajabHein-
1ee NpeBpalleHre 3TUX BELIECTB BeleT K JTMOKCHHAM.

Bce mpoMBIIIIEHHBIE CTOKU, KOTOPbIE MOTYT COIep-
XaTh (peHoJI, ToIeXaT 00sa3aTeIbHOI ouncTtke. K coxa-
JIeHU10, (PEeHOJI YacTO, MUHYSI OUMCTKY, MOTAagaeT B PEKU 1
o3epa. A KpoMe TOoro, (PeHOJI MOXeT 00pa30BHIBATHCS B
BOJOEMAaXx IMPU THUEHUM OCTATKOB ApeBeCUHBI. OCOOEHHO
OITaCHBI 3aTOTIJICHHBIE BEIPYOKHU JIECOB, 3aTOPhI OpeBeH Ha
JecocmiaBax. B Boge heHOJ MHTEHCUBHO MOTJIONIAET KUC-
JIOpPOI, BO3HUKAIOT 3aMOPbI, BOJA CTAHOBUTCS HEITPUSATHOM
Ha BKYC, a pbl0ba, HakaruimBas (heHOJ B TKaHsX, MpeBpa-
IIaeTcsa B HeCheTOOHYIO.

JlaGopaTopHbie MeToanl onpeneaeHus: GheHOJIOB TPY-
JOEMKH, JUTUTEIbHBI M TPEOYIOT ClielIualibHBIX TPUOOPOB
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1 peakTuBOB. CaMoe IpoCToe omnpenesieHue — KaueCTBeH-
Hoe (110 TTOSIBJICHUIO 3ariaxa XJop(eHOJIOB).

Kauecmeennoe onpedenenue. B KOHMYECKYIO0 KOJIOY
emkocTbio 200 Ma BHocaT 100 mu McciiemyeMoil Boabl U
3aTeM A00aBJISIIOT pacTBOP XJIOpHOI u3BecTu (Ocmopoic-
HO!) MY XJIOpHYIO BOIy B HebOoJsiblioM oObeme. Yepes
10 MuH ompenensioT (CHayaja Ha XOJIoAe, ITOTOM IIpY Ha-

IPEBAHUU), TTOSIBUJICS JIU XapaKTEePHBIN 11T XJIOP(PEHOIOB
«allTeYHbIN» 3arax.

8.2.4.9. KayecTBeHHOE OOHAPYKEHHE KATHOHOB TSKe-
JIBIX METAJUIOB B Boje [8]

Haxonsiuecs B TUTheBOM BOAE U B TOBEPXHOCTHBIX
BOJIaX TIPUMECH TSKEJIBIX METaJJIOB, KaK MPaBUI0, UMe-
10T oueHb Masible KoHueHTpauuu (10~° — 0~ ° monn/m).
JI1st TOrO 4TOOBI ONMpPEAEIUTh MPUCYTCTBUE ITUX 3arpsi3-
HUTEJIEN C IMOMOIIBIO Ka4YeCTBEHHBIX PEAaKIUM, CIEAyEeT
MpeaBapuTeIbHO MPOBECTU KOHIIEHTPUPOBAHUE MTPUME-
ceil (Hampumep, BbIMOpaXMBaHUEM MM KaKUM-JTU0O
IpYyruM croco6om). Ilpu BHIMOJHEHUM KayeCTBEHHBIX
peaxkuuit HE0OXOIMMO CTPOTO MPUAEPKUBATHCS YCIOBU,
MpU KOTOPBIX TaHHAs peaKlus MPOTeKaeT U JaeT 3aMeT-
HBIl aHaTUTUYeCKU 3 dexT. st cpaBHEHUS CIEAyeT
B3SITh STAJIOHHBIN pacTBOp, comepxamuii I[TAK omnpene-
JIIEMOTO MOHA, WJIW MPUTOTOBUTH CEPUIO CTAaHIAPTHBIX
pPacTBOPOB C. U3BECTHBIMU KOHIIEHTPALIUSIMU.

XKeneso. [IpemenpbHo momycTuMast KOHIEHTpalus 00-
Iero XeJje3a B BoJe BOJOEMOB M MUTheBO Boae 0,3 Mr/m,
JIMMUTUPYIOIIMIA MOKa3aTeJb BPEIHOCTU OPTraHOJICITH-
YECKUM.

Oomee xkene30. B npobupky nmomemaior 10 M uccie-
JyeMOI BOIIbI, MPUOABIISIOT | Karao KOHIEHTPUPOBAaHHOM
a30THOM KUCJIOThI, HECKOJILKO Kamesb pacTBOpa IMepoOKCHU-
na Bomopona u mpumepHo 0,5 mi pacTBopa pomaHuiaa
kanus. Ilpu comepxanuu xenesa 0,1 Mr/m mosiBiasiercs
pO30BO€ OKpalllMBaHUe, a Mpy 0ojiee BHICOKOM — KpacHoe.

XKenezo (II). T'exkcanumanodeppar (III) xanusa
K3[Fe(CN)g] B xucnoit cpene (pH - 3) obpasyert ¢ ka-
tuoHoM Fe’+ ocamok TypHOYJIeBOil CMHM TEMHO-CHHE-
ro 1BeTa:

3Fe2+ + 2[Fe(CN),]3- = Fe,[Fe(CN),].i

MCTOQM MOHHTOPHHIA BHIHBIX 00bEKTOB

K 1 mu uccnenyemoit Boabl 100aBUTh 2 — 3 Karuiu pa-
CTBOpA CepHOI KMCIOTHI U 2 — 3 KaIlIid pacTBOpa peaKTHBa.

Kenezo (III). 1. Texcaumanopeppar (II) xanus
K.4[Fe(CN)6] B cinabokucioii cpene ¢ kaTuoHom Fe’”
o0pa3yeT TEeMHO-CUHUI 0caJoK OepJMHCKON 1a3ypu:

4Fe3+ + 3[Fe(CN),]4- = Fe,[Fe(CN),].i

K 1 mi uccinenyeMoii Bonbl mpubaBuTh 1 — 2 Kamiu
pacTBOpa COISTHON KUCIOTHI U 2 Kaluli pacTBOpa peakTHBa.

2. Poganun ammonust NH4SCN unm kanuss KSCN 00-
pasyloT B Kucoit cpene ¢ Fe'+ pomaHunel xenesa, okpa-
IIEHHBbIE B KPOBaBO-KpacHbBIN 1BEeT. B 3aBUCMMOCTU OT

KOHIOCHTpalluMU poOAaHUI-MOHA MOIYT 06pa3OBHBaTbCH
KOMIIJICKCHI pa3JIMYHOTO COCTaBa:

Fe3+ + SCN- -> [Fe(SCN)|2+
Fe3+ + 2SCN- -» [Fe(SCN),| +
Fe3+ + 3SCN- -> Fe(SCN), .

K 1 mia uccrepyemoii Boabl mpubaBuTh 2 — 3 Karuiu

pacTBoOpa COJSIHOM KUCIOTH U 2 — 3 KaIuTi pacTBoOpa pe-
aKTuBa.

KoJsiopumeTpuyeckuii 3kcnpecc-MeTo

1. Kenezo (III). K 5 Mt uccnepyemoit Boabl IpubaBUTh
3 KaraM pogaHuIa aMMOHUS (WM KaJius), IepeMeniaThb u
CpPaBHUTH OKpacKy MpoOkI co mKajoit (tabm. 8.23).

2. Obwee ncenezo. K 5 ma uccnemyemMoii Boabl IIpuoda-
BUTH | Karurio OpOMHOIro pacTBOpa M 3 KaIlIM pacTBopa
COJISTHOM KucaoThl. Yepes 5 MuH. pubaBuTh 3 Kariu pa-
CTBOpa poAaHuIa aMMOHUS (Kaaus), mepeMellaTh U CpaB-
HUTH CcO IIKajoi (tabdm. 8.23).

3. Keneszo (II). Onpenensiror pacyeTHBIM ITyTEM — 110

Pa3HOCTU MEXAY CoIepKaHUEeM OOIIero kejieza U Xeje-
3a (III).

Taoma &.23.
IMIkana s onpeneieHus Keje3a
Fe, mr/ 00102 [ 04 |06 | 08 | 10 | 12 | 14 | 16
P-pNe Iwn | 10| 17 [ 32 | 47 | 62 | 78 | 92 | 104 | 116
Pp N2, M| 07| 17 | 34 | 51 | 70 | 90 | 1,1 | 137 | 163
Bona

10 50 mit

263
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IIpuroroBjieHue pacCTBOPOB

Pooanuo ammonus. 3,8 v NH,SCN pactBOoputh B
100 M IUCTUITMPOBAHHOK BOJBI.

T'excayuanogeppam () kaaua. 5,5 v Kz[Pe(C1H)0]
pactBopuTh B 100 MJI AUCTUIIMPOBAHHON BOIHI.

lexcayuanogpeppam () xamus. 5,25 r K [Fe(CN)6]
pactBopuTh B 100 MJI IMCTUIIMPOBAHHOM BOJEHI.

bpommusbiii pacmeop. K 2,5 r KBrO3 nipu6asuTts 5 r KBr
1 pacTBopuTh B 100 MJI TMCTUIIMPOBAHHOI BOIBI.

Pacmeop Ne 1. K 2 mn 10% pacTBOpa XJIOpUIA TIATH-
HbI TpU6aBUTH 10 MJI KOHLIEHTPUPOBAHHOM COJISTHOM KHC-
JIOTHI 1 JoBecT n0 100 MJI IUCTUIIMPOBAHHON BOJOM.

Pacmeop Ne 2. 2,5 1 COCI2 + 6H20 pactBoputh B 50 M1
JOVCTUWIIMPOBAHHOM BOIBI, MPUOaBUTH 10 MJI KOHLIEHTPUPO-
BaHHOM COJITHOI KMCJIOTBI U 1OoBeCTH o0beM a0 100 M.

Mapranen. I1JIK mapraniia B Bone Bogmoemos 0,1 mr/m,
JMMUTHUPYIOIIMI TTOKa3aTelb BPEAHOCTU OPTaHOJEITH -
YECKUM.

KavecTtBenHoe oOHapyxkenme. B koyOy momMemarmoT
25 M1 uccienyeMoi BOIbI, MOAKUCIISIOT HECKOJIbKUMMU Kall-
JsiMu 25% a30THOM KUCTOTHI, IPUOABJISIOT MO KarisaM 2%
pacTBOp HUTpaTa cepedpa o0 TeX Mop, MoKa MPOoA0IKaeT-
cs1 momyTHeHue. 3areM BBomaT 0,5 T mepcyibdara aMMo-
HUSI WJIM HECKOJIbKO KPUCTAJJIMKOB JUOKCHAA CBUHIIA,
HarpeBaloT J0 KUIeHus. B mpucyTrcTBUM MapraHla IMpu
KoHHeHTpauu 0,1 Mr/i1 u Bbillle MOSIBAsIETCS OJeAHO-PO-
30Bas OKpacka:

M2+ + 5PBO, + 4H+ -» MnOT +
+ SPB2+ + 2H,0.

Menp. [1/IK medu 6 eode 0,1 me/n, aumumupyroujuil
nokazamenv 8pe0HOCMU OpP2AHOAENMUHECKUL.

KauecTBeHHOE OOHApYKEHHE.

Ilepsotii cnoco6. B hapdopoByro Yalliky MIOMeCTUTh 3 —
5 MJ ucclienyeMoii Boabl, OCTOPOXXHO BHITTAPUTH AOCYXa U
Ha nepudepuitHy0 4acTh MSITHA HAHECTU KaTIlIl0 KOHIIEH-
TPUPOBAHHOTO pacTBOpa aMmMuaka. [losiBlIeHre MHTEHCUB-
HO-CUHEH WM (PUOJIETOBOM OKPAaCKU CBUAECTEIHCTBYET O
npucyrctBun Cu’+:

Cuir o+ 4NHgQH -> [Cu(NH,),]* + 4H,0.

MeTojibi MOHHTODHHTA BOXHbIX 00beKTOB

Bmopoii cnoco6. 5 — 10 M1 ucciemyeMoii BOJIbl BCTPSIX-
HYTb B UMJIMHApPE ¢ HEOOIbIIUM KoaudecTBoM (10 — 20 mr)
ancopbeHTa — (TopuIa Kaablusg Win Tanbka. MoHBI Me-
ou (I), Haxomsimiuecst B Boae, aicopOMpPYIOTCST Ha €ro 1o-
BepxHOocTU. OcCagoK OTIHEIUThb, OCTOPOXHO CJIWUB BO.Y,
IMOMECTUTH Ha YaCOBOE CTEKJIO MJIU B yIIIyOJIeHUE Ha (ap-
¢ opoBoii ruTacTUHKe. PsimoM i1 cpaBHeHMST HAHECTH Karll-
JII0 AVCTUJITMPOBAHHOM BOMBI («XOJI0CTOM OMbIT»). K MCIIBI-
TYyeMOMY OCaJKy M BOJe OJHOBPEMEHHO IPUOABUTH IO
Karie pactBopa xiuopuaa xenesa (III) u mo xammie 0,2 M
pacTBOpa TUOCYJb(aTa HATPUs, MepeMelliaTh CTeKISTHHON
MMaJJOYKON M CPaBHUTH CKOPOCTh 00ECIIBEeUYNBAHUS 00EUX
Mpoo.

B «xonoctom ombiTe» HabJogaeTCsl MeIJieHHOE 00ec-
LIBeUMBaHWE MHTEHCUBHO OKpPAIIEHHOTO B (hMOJIETOBLINI
LIBET KOMILJIeKcHOro anuoHa [Fe(S2C>3)2]™™; B npUCyTCTBUU
K€ MOHOB MeIy, UTPalolMX poJib KaTajau3zaTopa, (uoie-
TOBBI pacTBOpP 00€CLIBEYUBAETCS MOMEHTAJILHO.

KosmuecTBeHHoe onpenesenue. K 7,5 M1 CKOHIIEH -
TPUPOBAHHOU MPOOKI MPUOABUTH 2,5 MJI KOHIIEHTPUPO-
BaHHOTO pacTBOpa aMMMaka, IepeMellaTb, BU3yaJlbHO
CPaBHUTb OKPACKY CO IIKaJIOW CTaHAApPTHBIX PACTBOPOB
(Tabin. 8.24) wiau OIpeneauTh colepKaHUue MOHOB MeIu
Ha poTodJIeKTpoKoJopuMeTpe. UyBCTBUTEIbHOCTh METO-
Ja HEBBICOKA, ITOXTOMY McCieayeMasl Boja JOKHa ObITh
CKOHIIEHTpMpoBaHa He MeHee yeM B 20 — 30 pas.

Tabauya 8.24.
ITIkama st onpeneieHNsA HOHOB MeIU
OJI wh 5 10 | 30 | 50 70 90 100
CranpnapTHblil pactop, M1 | 0,1 | 0,2 | 0,6 1,0 14 1.8 2,0
P-p ammuaxa 1o 2,5 mi
Bona o 10 M

IIpuroroBjieHuE pACTBOPOB

0,2 M pacmeop muocyavghama nampus. 0,5 T Na2S2C>3 x
x SH20 pactBoputh B 100 M1 IUCTUIIMPOBAHHOM BOJIHI.

Pacmeop xnopuoa sceneza (III). 4,5 r conu pacTBOPUTH
B 100 M AMCTUJIMPOBAHHOM BOJBI.

Cmandapmnuuiit pacmeop. 1,95 r C11S04 - 5H20 pa-
CTBOPUTH B | J1 AMCTUIIMPOBAHHOU Boabl (B 1 MJI pacTBO-
pa comepxurcsa 0,5 mr menu).



[nasa §

Pryrs. ITIK pTtyTu B Boge Bonoemosn 0,0005 mr/m1, 1u-
MUTHUPYIOIIUI TTOKa3aTelb BPeIHOCTU CAHUTAPHO-TOKCH -
KOJIOTUYECKUM.

KonnyecTBeHHBIE METOMABI ONIpEAeIEHUSI PTYTU B BOJE
TPYAOEMKHU, IMMO3TOMY B IIKOJbHBIX YCIOBUSIX MOXHO OIpa-
HUYUTHCS KaYeCTBEHHBIMU METOaMU aHaau3a. B cBs3u ¢
teM, yto ITJK pTyTn oueHb» HU3Ka, 0COO0E BHUMaHME OJI-
JKHO OBITh yJeJIeHO KOHIIEHTPUPOBAHUIO aHATU3UPYEMOU
TPOOHI.

Pryrs (I) u pryrs (II). Ha cTeknsiHHYIO MJIaCTUHKY
TMOMECTUTD MO Karljie UCIBITYyeMOU MpoObl, a30THOM KuUC-
JIOTBI U pacTBopa AudeHunakapbasuma. B mpucyrcTBuu
noHoB ptyTu (I u II) mosiBNIsIeTCSI UHTEHCMBHO-CUHEE OKpa-
IIMBaHWE pacTBOpa.

Pryrs (I). XpomaT Kanus gaeT ¢ KaTUOHaMU OJHOBa-
JIEHTHOU PTYTU KPaCHBIM OCaI0OK XpoMara pTyTH:

[Ho,]2+ + CrOT ->Hna,Cr0,1,
a TUAPOKCUIBI — YepHbIN ocagok okcuaa prytu (I):

[Ho,]2+ + 20H- -»Hpn,c4 +H,0.

B nBe mpoOupku moMecTuTh Mo 1 M UcclemyeMoi
BOJIbI; B IEPBYIO MIPOOUPKY 100aBUTh | — 2 Karliu pacTBO-
pa Xpomarta Kajius, a B Apyrylo — |—2 Kamiaud pacTBopa
menouu. ITosiBieHMEe KpacHOTO 1 Y€PHOTO OCaaKOB CBUIE-
TEJILCTBYET O HaJIW4uu B mpobe noHoB prytu (I).

Pryrs (). B npo6upKky moMecTuth 4 — 5 Kanejab UC-
MBITYEMOI BOJBI M1 OCTOPOXXHO OIYCTUTh MaJ0UKy, CMOUYEH-
HYIO pacTBOPOM MOAMAa Kanusi. Bokpyr majgoyku obpasy-
eTCs IPKO-KpacHOe KOJIbLIO MOAUAA PTYTU, KOTOPOE OBICTPO
MCYe3aerT:

Hg2+ + 2J~ -» Hgl,i
HgJ, + rT' -> [Hgl,p-.
ITpuroroBjieHue pacTBOPOB
Pacmeop uoduoa kaaus. 0,83 r KJ pactBopsitor B 10 M
JUCTUJTAPOBAHHOM BOJIBI.
Pacmeop dugpenunxapbaszuoa. 0,1 T peakTuBa pacTBO-
pstoT B 10 Ma 96% >THIIOBOrO CIMpTA.

Pacmeop xpomama xanua. 0,48 v K2CIO4 pacTBopsiioT
B 10 M1 IMCTUIIMPOBAHHON BOIHI.

MeTozbi MOHHTOPHHTA BOTHBIX 00bKTOB

8.2.4.10. OcTaToyHblii XJI0p B BOAONPOBOIHOI Boae [37]

Hnsg obecrneyeHUs] HaAEXKHOCTU 00e33apakMBaHUS
BOJIBI HEOOXOAMMO, YTOOHI TTOCJIe 3aBeplIeHUs Tpolecca
XJIOpUPOBAHUS B Hell conmepxkanock 0,3 — 0,5 Mr/a cBobo-
HOTO OCTAaTOYHOTO XJIOpa.

B xoHuueckyio kKoyiby emkocThio 500 M HaJIUMBaIOT
250 My BOAOIIPOBOIHONM BOIbI (Mepes OTOOPOM IIPOOHI
BOJBI ClIeAyeT NPOMNyCcKaTh €¢ M3 KpaHa JJIMTeJIbHOE Bpe-
Ms1), 10 ma 6ydepHoro pactBopa ¢ pH 4,6 u 5 min 10%
pacTBOpa Moauaa Kajus. 3aTeM TUTPYIOT BbIACIUBIIUIACS
non 0,005 H pacTBOpoM THOCYIb(pAaTa HATPHUS 10 OJIETHO-
KeJITOM oKpacku, nmpuiauBamoT 1 mia 1% pacTBopa Kpax-
Majla U TUTPYIOT PAacCTBOP IO UCUYE3HOBEHUS CUHEU OK-
packwu.

CopepxaHue OCTaTOYHOTO XJopa B Bome (X) BBIYMC-
JISTIOT TI0 (POPMYIIE:

V.xKx 0,177x1000, , i

v
X = (Mr/n

s

v
rme Vi — oowem 0,005 H pacTBOpa THOCyJIb(paTa Ha-
TpHSI, U3PACXOJAOBAHHBIN HA TATPOBAHUE, MJ;

K — monpaBka K KOHIIEHTpallMy TUOCYJIbdara;

0,177 — macca aKTMBHOTIO XJIOpPA, COOTBETCTBYIOIIAS
1 mi 0,005 H pacTBopa THOCYJIb(MaTa HATPUS, MT;

V — o0beM BoIbI, B3SITOM JJId aHaAJIM3a, MIL.
IIpurorosienue 0ydepHoro pacreopa. /ist ripuro-

TOBJIeHUsI Oy(epHoTro arleTaTHOTO pacTBopa ¢ pH 4,6 cme-

muBaioT 102 M 1 M pacTtBopa yKcycHO# KuUCIOTHI (60 T

100% xucaotel B 1 1 Boanl) 1 98 i1 1 M pacTtBOpa aueraTta

Hatpusi (136,1 T Kpucramandeckoil coau B 1 J Bombl) U

JOBOASIT 00beM 10 1 JI MPOKUTISTYEHHON TUCTUITUPOBAH-

HOU BOIIOM.



