WH)XXEHEPHbIE PELLUEHUSA

MPUrOTOBNEHWE MUTbEBON BOb!
BbICLLUErO KA4ECTBA:
AHANIA3 N MEPCTEKTIBA

.. lUvpoHocoBa,

B.B. UBaHOB

Y4yeOHO-Hayu4HbIl LeHTp "Pe30HaHCHble TexHonorum”

YAMypTCKOro rocygapCTBeHHOro yHmBepcureTa, r. hxeBck,
3A0 Hay4yHo-uccnepoBartenbckuin LieHTp "Ukap™, r. keBck

HacTosIee BpeMs HCMOJb3Y-

IOTCSI MHOTOYMCJIEHHBIE HOP-

MBI, TIpaBUJa U MOAXOIbI K OM-
peIeeHUI0 KavyecTBa TUThEBOM BO-
nbl. OCHOBOI KauecTBa MUTHEBOI BO-
bl CUMTAETCS €€ YMCTOTa U MUHEe-
panbHbIit cocTaB. Ho, Kak okasanoch,
JIaKe XMMUYECKU YuCcTasi Boja SIBJIsI-
€TCs XUIKOCTbIO C KpalHEe CJIOXHOM
CTPYKTYpOii M cBoOHcTBaMU. A TIpu
pa3paboTKe HOPMATUBOB TIUTbEBOI
BOIBI HE YWIM TJIABHOTO M "BBHITIIEC-
Hy1u pebeHKa" — OMOJOTMYECKYIO
MnoJjie3HocTh Bojbl. [losToMy Boma B
HalIMX AOMax J0 CUX MOp OCTaeTcs
HE MUTBHEBOM.

B mocnenHue necsTuieTus UHTe-
pec Y4Y€HbIX BCEro Mupa K M3BECT-
HOI1, HO B TO Xe BpeMsl YAUBUTEb-
HOM CyOCTaHIMM MOJ Ha3BaHUEM
"Boga" TIOCTOSSHHO Bo3pacraer. Pe-
3yJbTaTbl MHOTOUMCJIEHHBIX MCCIe-
JIOBaHUI M0Ka3ajiu, YTO CYIIECTBYIO-
LIMe CTaHJapThl OLEHKU KauyecTBa U
HCCIIeIOBAHUSI CBOWMCTB BOJBI SIBJISI-
I0OTCSI HECOBEPIIEHHBIMU U HE Y4U-
THIBAlOT MHOXECTBO MapaMeTpoB, KO-
TOpbIE XapaKTepU3YIOT ee OUOJIOTU-
YECKYI0 TOJIE3HOCTh M aKTUMBHOCTb.
Ha ¢wusunonornueckue cpoiictBa BO-
IIbl BJIUSIIOT HE TOJIBKO €€ XMMMYec-
KHUI COCTaB U CTeNEeHb OYMCTKU, HO U

LeJbId PSAa  APYTUX KOMILIEKCHBIX
(PU3NYECKUX TTapaMeTPOB, KOTOPBIC
XapaKTepU3yIOT BOAY KakK CIOXHYIO
CTPYKTYPUPOBAHHYIO CUCTEMY, HAXO-
JISIIYIOCS B HEPAaBHOBECHOM TEpPMO-
JTMHAMUYECKOM COCTOSTHUM c
COOCTBEHHBIM XapaKTepPHBIM H3JTyye-
HUEeM U COOCTBEHHON MUKpOKJAc-
TepHOU CcTpyKTypoii (puc. 1) [1].

AkTuBaLMsl BOAbI (€€ MepeBoja B
HEepaBHOBECHOE TEPMOIMHAMUYECKOE
COCTOSTHUE C PE30HAHCHOW MMKPOK-
JIACTEPHOI CTPYKTYpOil) MOXKET ObITh
OCYIIECTBJICHA pa3IMUYHBIMU  (PU3H-
YeCKUMU, XUMUYECKUMHU MU OUOJI0-
ruyeckumu cmnocodamu (puc. 2).
(PactBopbl I — 3 mosnyyeHbl Ha ycTa-
HoBke "Usympyn-CH" (mon. 03), 1 —
2 — B pexuMe MPOTOKOB aHOJIMT/Ka-
Tomut 1:1, 4 — 5 — Ha ycTaHOBKe
"Uzympyn-CHU" (mon. 04). PacTBopsl
aKTUBUPOBAHbI. 4 — KOHTAaKTHO U
5 — OECKOHTAKTHO 3JIEKTPOJIM30M,
6 — OECKOHTAaKTHO  TIOCPEICTBOM
VY3U, 7 — yabTpadproaeTOBBIM U3JTY-
yeHueM, § — razoobpasHbiMU (dpak-
HUIMU OT B3aumoneiicteust Al ¢
pactBopom HCI). Takoe cocTosiHue
XapaKTepu3yeTcsl TMOBBIILIEHHON (u-
3UKO-XUMUUYECKOM U OMOJIOrMYeCcKOom
aKTHUBHOCTHIO.

OHUM U3 BaXKHEWIINX TTapameT-
POB TNUTHEBOI BOJBI SIBISIETCS
ee "3apsia’ — OKHUCIMTEIbHO-
BOCCTAHOBMTEJIbHBII MOTEH-
uuran (OBIT). OBIT nuteeBoit
BOIbI, M3MEPEHHBIII OTHOCH-
TEJILHO XJIOpcepeopsIHOTO
3JIEKTPOJAA, IOJKEH OBbITh OT-
punaTtesbHbM, a pH HeidT-
pajbHbIM, TaK KakK KJIETKU Ye-
snoBeka umetror OBIT = —70

mvan kietok (OBII) otinuaercs ot
HopMbl. Kak mokazanu wucciiemnoBa-
Hus (3asgBKM Ha HM300peTeHue
2007127132 P®d, 2007127133 PO,
ITar. 2299859 P®), mast cpen, mepe-
BEICHHBIX B HEPAaBHOBECHOE COCTOSI-
Hue, OBII sBisieTcs MHTErpabHbIM
roKaszaTejieM, OTPaKalolUM CTPYK-
Typy U OMOJIOTMYECKYI0 aKTUBHOCTb,
M MOXET OBITb pa3IMYHBIM, HaXKe
MpU OJHOM U TOM ke 3HaueHuu pH.
"AHomanbHOCTh" 3HaueHuit OBII u
pH [2, 3] oTHIOAb HE NMPOTUBOPEUUT
ypaBHeHunto HepHcra, a roBopur 06
OrpaHUYEHHOCTH YCJIOBUIl €ro BbIBO-
a ¥ TIPpUMEHEeHUsI, a Takxke 00 0co-
OCHHOCTSIX HU3MEPEHHUsI IapaMeTpOB
HEPaBHOBECHBIX cpefl (puc. 3) (u3me-
peHHue  3JIEKTPOABMKYIIEH  CUJIbI
(BC) npoBOAMIOCH 10 CIOCOOY,
MPUBEIECHHOMY B 3asiBKe Ha M300pe-
terune 2007127132 P®D).
AHOMaJNbHOCTb 3HayeHuit pH un
OBIl KOHTakTHO M O€CKOHTaKTHO
aKTUBMPOBAHHOW BOJbBI JOCTaTOYHO
MPOCTO OOBSICHSIOTCS BO3HUKHOBE-
HUEM BOJM3M aHOMA U KaTojAa YCTOii-
YUBBIX BEICOKODHEPTETUUYECKMX PE30-
HaHCHBIX MUKpokjactepoB (PM) u3
OCIWJUTPYIOIIMX TUTIONEN (MOJIEKYIT
Boabl, OH™ ...) [2 — 4]. B cratuke
TaKWe CHCTeMbl M3 IUIIONIC Heyc-
ToiuuBBl (3(pdeKkT Kosuianca), HO B
IWHAMWKE, TIPU pe30HaHCe, IPOSIB-
as1oTest 9 GexThl  TUMHAMUYECKOM
crabwiuzanuu. [lepemeHHOe 3J1E€KT-
POMarHMTHOE MoJjie OT ABYX ITUTOJEN,
OCHMITUPYIOLIUX CUHXPOHHO B TIPO-
TUBOGa3e, UMEeT Y3KWii CIEKTp vac-
TOT (pe30HAaHCHBIN 3QdeKT) U yobI-
BaeT ~ 1/r*. HeoOBbIYHOCTH CBOICTB
aKTUBMPOBAHHBIX BOIHBIX PacCTBOPOB

Puc.1. Mukpoknactepsbi (0,01 — 0,1 Mm) B BOAHBbIX pacTBOpaXx:
1 — oMcTunAnpoBaHHas BoAaa; 2 — NpMpPOAHas MUHEpPasbHas
Boga; 3 — 70 %-Hblli pacTBOp cnvpTa

(Bpems penakcaiuu, a3¢hdeKTs oec-
KOHTAaKTHOW aKTWBAIlUW, [UTUTEIThb-

MB. bose3dHu BoO3HMKAIOT,
KOT/Ia OTPULIATEIbHBIN MOTEH-
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HOCTb CYILIECTBOBAaHUSI KJIACTEPHOM
CTPYKTYpHI (cM. puc. 1 u 2), Auck-
PETHOCTh 10 MWHEpPaIu3allui U TO-
MeornaTusi) OOYyCJOBIEHBI BBICOKOU
NIOOPOTHOCTBIO  MMKPOKJIACTEPHBIX
o0pazoBaHMil ("MOJIEKYISIPHBIX Ka-
MepToHOB") — Q=10 + 102,

OOb1yHast uTheBast ("KOHCEpBU-
poBanHas") Boma ¢ OBIT>0, nponu-
Kasi B TKAHU YEJIOBEYECKOro opra-
HU3Ma, OTHUMAaeT »JJEKTPOHBI OT
KJIETOK W TKaHEeM, COCTOsILME U3 BO-
el Ha 80 — 90 %. B pesyibraTte 3T10-
ro OMOJIOTMYECKHE CTPYKTYphbl Opra-
HU3Ma (KJIETOUHbIE MEMOpaHbI, opra-
HOUABl KJIETOK, HYKJIEUHOBbIE KUC-
JIOTBI W JIp.) TIOJBEPTAIOTCS OKUCIIU-
TeJIbHOMY pas3pylieHuto. Tak opra-
HU3M M3HAIIUBAETCS, CTapeeT, XU3-
HEHHO BaXXHbIE OPraHbl TEPSIOT CBOIO
byHKIMIO, CHIKAeTCST UMMYHUTET.

l'opHas Tanast Boja, oTpuLIaTe/b-
HO 3apsiKeHHas 32 CYeT TPUOOIJIEKT-
puyecTBa U CTPYKTYPHBIX (ha30BbIX
TepexooB, WMEeT MUKPOKIacTep-
Hy10 cTpyKTypy. [lutheBast Boga ¢ ot-
pumatensasiM OBII jterko ycBamBa-
€TCsl OpPraHM3MOM, COOOLIAeT CBOW
3apsi KPOBU U Pa3HOCUTCS TIO BCEMY
OpraHu3My, BOCHOJHSISI KJIeTKaM Io-
TEpSTHHBIE TTPU OOJIE3HU OTPUIIATEb-
Hble 3apsaabl. K mpumMepy, ObUIO ycTa-
HOBJICHO, UTO TOEHUE MBIIIeH, 00ITy-
YEHHbBIX CMEPTEJILHOU N030M pEeHTIe-
HOBCKOTO W3JIy4YeHUsl, BOIOU  C
OBII= —450 MB ymeHblIuao cpeau
HHUX CMepTHOCTh ¢ 96 mo 10 % mo
CPaBHEHUIO C KOHTPOJbHOI TIpym-
MO, KOTOPOil 1aBajiu OOBIYHYIO (HE-
AKTUBUPOBAHHYIO) BOJIOIMPOBOJHYIO
Boay ¢ mosoxkutesnbHbiM OBII.

Kak mnpaBuyio, oTpulaTebHOE
sHauenue OBIl axkTtuBuUpoBaHHOU
BOJIBI COXpaHsieTcsl He OoJiee CYTOK,
MO3TOMY TaKyIO BOJY XeJIATeJIbHO TO-
TOBUTb CaMUM JIMOO XUTb OKOJIO
TOPHBIX POTHUKOB C "XWBOI1" BOMOM.

B 1990 r. b.U. Kucenes pazpabo-
Tajql cnoco0® TMOJy4YeHUsI aKTUBUPO-
BaHHBIX BOJHBIX pacTBOpoB (ABP) Ha
OCHOBE OECKOHTAaKTHOIO BO3Jeii-
CTBUSI Ha BOAY TMOJE€M — MAarHUT-
HbIM, Jla3epHbIM U 3BYKOBbIM (Ilar.
1827274 CCCP). Um BnepBbie ObLIO
ITOKa3aHO, YTO UCKYCCTBEHHO, Du3n-
YeCKUM METOJIOM, MOXHO 3aCTaBUTb
HEXUBOU OO0BEKT (BOMY) HA OTpaHU-
YeHHOE BpeMsl CTaTb OMOJIOTMYECKU
aKTUBHOU M moJje3Hoil. KimHuyec-
KUe WHCCeqoBaHusI ToKa3alu, YTO
ABP gBisitoTCS CWIBHEHIIUM UMMY-
HOCTUMYJIUPYIOUIUM U Je4eOHO-TPOo-
(unakTUYECKUM CpeacTBOM 0e3 Mo-
060uHBbIX 3(hPekToB. [To cpaBHEHUIO C
mepopayibHbIM BBelAeHUEeM (~ 60
JHe) HanboJjiee OBICTPBIM U 3 dheK-
TUBHBIM  SBJIsIeTCSI WHQY3MOHHOE
BBeaeHue ABP (~ 10 nueit).

B 2000 . 66utM M3006peTeHBI Tab-
JIETKM  "XM3HU" — MUKPOTUAPUH
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Puc. 2. Pe3oHaHcHble MukpoknacTepsbl (5 — 25 mm) B BOAHbIX pacTBOpax:
1 — aHONUT KUCAbIN; 2 — KaTONUT LLEeNOYHOM; 3 — aHONUT HENTPAsbHbIA KaTon-
HO 06paboTaHHbIn (AHK); 4 — 0,3 %-Hbilh BOgHbIN pacTBop Na,COs;

5, 7, 8 — puctunnupoBaHHas Boaa; 6 — Boaka "Capanynbckas™

(HaHoyriepon). OnHa TabieTka Ha
CTakaH BOIbI, MOJIOKA, KOKa-KOJbI,
mensier ee OBIT or +300 mMB no
—300 MB, uT0 3HAUUTEILHO OOJBIIIE,
YeM Yy CBEXEIPUTOTOBJICHHOTO MOp-
KoBHoro coka (—70 mB). Mukporuz-
PUH OTHOCSIT K CHJIbHEHIIIeMy aHTH-
OKCHUIAHTY, HO, K COXAJIEHUIO, CTOU-
MOCTh | JI Takoi BOIBI JOCTaTOYHA
Beanka — ~ 100 pyo.

B nanvHeitiem, B.M. JIBopHUKO-
BbiM (ITar. 2234945 P®) Gbut paspa-
O6otaH HanuToK "Bame 3mopoBbe”,
IUIUTEJIBHO COXPAHSIOLIUIA CBOWM OT-
punarenbHbiii OBIT 6 — 12 Mecsiies.
Hanutok, kak mokasanu uccienoBa-
HMsI, oOJamaeT BHIPAKCHHBIMU M-
MYHOCTUMYJIUPYIOIIUMU, Je4eOHO-
MPODWIAKTUUECKUMHU CBOUCTBAMM,
HO €ro CTOUMOCTb TOCTYITHa HEMHO-
M (~140 py6./m).
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BaxxaeIM TapaMeTpoM TUTLEBOIA
BOJBI SBJISIETCS TakXke €€ MUHepab-
HBII cocTaB. Hemocrtatok B Boae oc-
HOBHBIX MOoHOB Ca, Mg, J, Se u ap.
NPUBOIUT K psiay 3a0o0JeBaHUIA.
Jluuib TONBKO B HEKOTOPBIX MCTOY-
HUKaX COJEpXaHUe MUKPOIJIEMEH-
TOB, MOHOB HAaxONWUTCSl B TIpeaesax
HOPM, pEeKOMeHIOBaHHbIX BO3
(HampuMep, HUCTOYHUKU BOIbI B
paiione 1. CapoBo).

Huskuit ypoBeHb MOCTyIIEHUS
B OpraHW3M MOHOB KaJIbLIWST M Mar-
HUSI SBJSIETCS] MPUYUHON TUIMEPTO-
HMYECKOI 00JIe3HU, WIIeMHUYECKOI
00Je3HM cep.alia, OCTeOXOHAPO3a
(maxe y gereii 1,5-yjeTHero Bo3pac-
Ta), OCTeoNopo3a, HapylIeHUs
OCaHKW, CHWXXEHWS WHTEJUIeKTa W
MaMsITU, YCUJIEHHOTO KaMHeo0pa3o-
BaHUS KETUYEBBIBOISIINX ITyTeH W
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Puc. 3. Ounamuka OBIN (1 — 3) u 3A4C (4 — 6) 0Opa3L0B AUCTUIISIUPOBAH-
HoWi Boabl (1, 4, 5) n uHdy3uoOHHOro pacteopa (3, 6):
1,5, 6 — KOHTpOJbHbIE 00pa3ubl; 2, 3, 4, 7 — aKTUBMPOBaHHbIE OECKOHTAKTHO

npu anekTponuse 6e3 guadparmvsl
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Puc. 4. YctaHoBku "Usympyan-CU” (moa. 01) ana nonyvyeHus NnMTbeBOW aKTUBUPOBAHHOW BOAbl BbICOKOIro Ka4ecT-

Ba C 3aZ,aHHbIM MUHEpPasibHbIM COCTaBOM U aHTUOKCUAAHTHbIMU CBOMNCTBaMM:

a — 6bIToBas; 6 — oducHas; B — KOIIEKTUBHOMO MOJIb30BaHUA

MOYEBBIIEIUTEIBHOI CUCTEMBI, pa3-
pylieHUsT 3yOHOW 3Maju, BbIMae-
HUs BoJioc U T.1. MOHBI Kanbuus u
MarHusi KpaitHe HeOoOXOOUMBI IS
HOPMAaJbHOTO Pa3BUTHUS U (PYHKIIM-
OHMPOBAaHUs OpraHM3Ma 4YeJoBeKa.
OCco0EeHHO OCTPO B HUX HYXIAIOTCS
netu, OepeMeHHble W KOPMSIIHNE
KEHIIMHBI, TTOXUJIbIC JTIOAN.

PesynbraThl IpoBeAeHHBIX UCCIIe-
IOBaHUI TI0Ka3aJMu,4yTO B MHUpE Cy-
IIECTBYET BCErO0 HECKOJIbKO MPUPOI-
HBIX YHMKAJbHBIX UCTOUHUKOB C BO-
IOl ONpeleseHHOro cocTaBa U
CBOICTB, MO3BOJISIIOLIEH >XKUThb II0JI-
HOLIEHHOM 310pOBOIl Xu3HbIO. Kak
MpaBWIO, TaKWe€ MCTOYHMKHM PACIo-
JIOXKEHBI B Topax. YTo ke menath oc-
TaJbHBIM, KOTOpPbIE B OCHOBHOM IIb-
0T BOAy "KOHCEpBMpPOBaHHYIO" (BO-
IOMPOBOAHYI WJIM OYTHJIMPOBAH-
Hy10)?

HMcropuueckn CIOXUINUCH NBa
HaIpaBJIeHUsS] TPUTOTOBJICHUS TTHTh-
€BOW BOJBI.

[lepBoe HampaBieHUE — BKO-
HOMHOE€ M MacCOBO€ — OCHOBAHO
Ha OYMCTKEe M 00e33apa>kuBaHUM BO-
bl U3 OJVKAMIIMX MCTOYHUKOB 10
COOTBETCTBYIOIIMX JUJISI  KaXIOu
CTpaHbl CaHUTAPHO-3TMUAEMUOTIOTH-
YyeCcKUX mpaBuj U HopM. Takoii crno-
co0 OYMCTKM COXpaHSIeT TSI TOTpe-
outeneil HeoOXOAMMble MUHEpPaIb-
HbIe BellleCTBA M O0OeCIeunBaeT ce-
oecToumocTh nUTheBoi Boabl 0,001
— 0,1 py06./m.

Bropoe HamnpaBieHue (10 HemaB-
HEeTo BPEMEHM CUMTABIIECEeCs TOCTYI-
HBIM JUIS U30paHHBIX) — 3TO IMPUTO-
TOBJICHUE TIUTHEBOM BOJIBI BBICIIIETO
kauectBa. OCHOBOI 3TOro Harpasye-
HUSI SIBJISIETCSI TIOJyYEeHUE IIPaKTH-
YeCKM XUMUIECKU YMCTOM BOJIBI IMOC-
pPeACTBOM OOPaTHOTO OCMOCA, 3JIEKT-
ponyanusa ¢ HaJbHeWIIeld ee MUHe-
panu3zanueil (mobaBjieHUEM MUHE-
paJIbHBIX KOMIIO3UIA, BEIIECTB M Ta-
30B). B mocnenHee Bpems1 HabGmoma-

€TCsl pe3Koe yIelleBIeHNe U Macco-
BO€ BHEIpEeHUE TEeXHOJOTUU oOpar-
HOTO OCMOCa, YTO TO3BOJISIET yellle-
BWUTD IPUTOTOBJICHUE BOMIBI U CEJIaTh
ee JOCTYIHOU MJsl IIMPOKUX CJIOEB
HaceJIeHUsI.

YcraHoBKM 00paTHOrO oOcMoca
PEKJIAaMUPYIOTCSI KaK HanboJiee Tpor-
pPEeCCUBHbBIE B TPUTOTOBICHUN TTUThE-
BOI Bombl "BbIciIero” kadecrna. Om-
HAKO JI0Ka3aHO, YTO BOja Tocje 00-
paboOTKM B YCTaHOBKax OOpaTHOTO
ocMoca SIBIISIETCS:

® IMCTWUIMPOBAHHON (IeMuUHe-
panM30BaHHOI);

® JeMOHU3UPOBAaHHOW  (OKWMC-
JIEHHOW), TaK KakK €e OKUCJIUTEIbHO-
BOCCTaHOBMTEJIbHBII MMOTEeHIIAAIT
(OBII), u3MepeHHbII OTHOCUTEIHHO
XJIOp-CepeOPSTHOTO 3JIeKTPONa, SIBJISI-
€TCSl TOJIOXUTETbHBIM M COCTaBJISIET
200 — 400 mB;

® ¢ CTpyKTypa HeceT Ha cebe
"uHGOPMAIIMOHHBIN OTITEYaTOK Ka-
HaM3alMOHHBIX TPYO, 3apaXKeHHBIX
CJIU3BIO M TPSI3bI0”, YTO UPEBATO IOC-
JIEICTBUSIMU [UISI JIIOZEH ¢ ociabieH-
HBIM UMMYHUTETOM.

Takasg Boma (akTHueckud Hempu-
TOIHA JUTS TTUThS.

Hcnonb3oBaHre HOBBIX YHUKAIb-
HBIX POCCUICKMX TEXHOJIOTMH, 3aria-
TEHTOBAHHBIX YCTPOWCTB U CIIOCO-
0OOB, MO3BOJWIO CO3IaTh YCTAaHOBKU
TMPUHIIMTTUAIBHO HOBOTO TOKOJEHUS
IUTSI TIPUTOTOBJICHUSI TIMTHEBOM BOIIBI
BBICOKOTO (Ha OCHOBE aKTHBATOPOB
TIDM-3, puc. 4) u BbIclLIero (Ha oc-
HoBe "kierku Papanmes”) KayecTBa C
pPE30HAHCHOM  MUKPOKJIACTEPHOM
CTPYKTYpOW M KOHTpOJIEeM ee mapa-
METPOB B peaJbHOM Maciiutabe Bpe-
MEHH.

Ha ceromusiHuii 1eHb yCTaHOB-
ka "Uzympyn-CHU" (mom. 01 os) He
UMeeT aHajoros (puc. 5).

Tpu OCHOBHBIX KOMITOHEHTa OII-
peneviid CyTh HOBOTO ToaXola —
aKTUBALUSI XUMWYECKM YUCTOU BO-

IIbI, €€ MUHEpaIu3alus 1 OnepaTuB-
HBIE KOHTPOJb CBOMCTB. [lpemro-
XeHHoe u3obpeTeHue ("kierka da-
panes” (ITat. 2299859 P®d)) mosBo-
JIMJIO TIOBBICUTH 3((PEKTUBHOCTh aK-
TUBALMU XMUIKOCTEH, 3JIeKTpobe30-
MacHOCTb, NP MUHUMU3ALNU dHEP-
rozarpar. MwuHepaau3aluusi BbITIOJ-
HEHa Ha OCHOBE YHUKAJIbHOU MUHE-
paJIbHOM POCCUICKON KOMIO3ULIUU
"CeBepsiHKa"™", comepxallieii HMOHBI
Ca, Mg, J, Se u ap.

YcraHoBKa OCHallleHa BCTPOEH-
HBIM KOHTPOJUIEPOM M ITPOTOYHBIMU
aTYMKaAMU C IBYXYPOBHEBOU CHUCTe-
MOI MHAMKALIMM — CJICKEHMUs 3a pa-
0oTOll cucCTeM O00paTHOrO oOcMoca
(oumMcTKa), aKTUBAUMK (MOHU3ALMS
BOZbI), MUHEpaIM3aLMU (ONTUMU3A-
1MsT MUHEpasibHOro coctaBa). KoHT-
poJIiep CUCTEMbI BMECTE CO CIBOEH-
HBIMM CBeTOMHIMKaTOpamu (3ejie-
HBIII-KpacHBI) 00ecreunBaeT orle-
PaTUBHBIN OINPOC TMOKa3aHWW MaT4u-
KOB 1 CBOEBPEMEHHOE TIPeayIpexKe-
HHME O HEHCIIPAaBHOCTSIX B paboTe yc-
TaHOBKU. Tpu pexnma cBETOMHANKA-
TOPOB: 3€JIEHbIiI — Muramoiui (3e-
JIEHBI-KPacHBIN) — KpPaCHBII, KOTO-
pbie BOBpeMsI MPeaynpensT oTpeou-
Tessl 0 HEeOOXOAUMOCTU 3aMeHBI (pe-
reHepauuu) GWIbTPOB U MUHEPaAb-
HBIX 100aBOK.

CebecTOMMOCTb TMUTHEBOM BOIbI
U BOIHBIX PACTBOPOB, B 3aBUCUMOCTU
OT TPOM3BOIUTEIBHOCTH YCTAaHOBOK
"Usympyn-CH", cocraBnster ~ 0,1 —
0,2 py6./nm (mom. 01), 0,2 — 2 py6./n
(mom. 01 os).

YcTaHOBKU MOTYT ObITh MCIOJIb-
30BaHbl B PA3MWYHBIX 00JIACTSIX HAY-
KA W TEeXHUKH, Toe TpeOyeTcss WH-
TeHcUdUKAIuUsl MPOIECCOB, 3a CYET
TPUTOTOBJICHUSI BBICOKOKAYeCTBEH-
HBIX aKTUBMPOBAHHBIX BOIHBIX PACT-
BOPOB C 3aJaHHBIM MMHEPaJIbHBIM
COCTaBOM M cBoiictBamMu. B wyacrt-
HOCTH, YCTPONCTBO MOXET OBITh MC-
MOJTb30BaHO TMPU MOJyYEHUN HOBOTO
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MWH)XEHEPHbIE PELLUEHUSA

KJacca KOHIEHCHUPOBAHHBIX Cpell
(TBEepABIX BEILIECTB M aKTUBMPOBAH-
HBIX XUIKOCTe, HAamuTKOB). Cxema
ycrpoiictBa "Uzympyn-CHU" (moxn. 01
0s) (puc. 6) BKIIIOYAET y3JIBI OYUCT-
K1 1, 2, sJeKTpoakKTUBaLUMU 3, 0O-
OaBJIeHUsI MUHEPATbHBIX 2JIEMEHTOB
U BEILIECTB 4, a TakxXe JAaT4YUKu 5, 6
u 9 ¢ cucreMaMu WHIWKALIMYW ST
KOHTPOJISI CBOMCTB XXKMIKOCTEU (CTe-
neHu aktuBauuu, pH, OBII, Temne-
patypbl 7, AUBAEKTPUYECKON TIpoO-
HUIIAEMOCTHU &, TMPOBOAMMOCTHA p U
T.M.) U JaTYUKU 7 U & ¢ CUCTEMOiA
WHIWKAIIMY JUIST KOHTPOJIST cOCTaBa
KMIKOCTEN (MUHEPaJIbHBIX 3JIEMEH-
TOB, BemlecTB). Jdatunku 5, 7, 9 yc-
TaHOBJIEHbl Ha BBIXOJE YCTPOMCTBA,
a JaTyukd 6 U & — Ha BXOHE YCT-
poiicTBa mepen y3laMM OYMCTKH.
YcTpoiicTBO MOXKET ObITh JTOTOJTHU -
TeJIbHO cHaOxeHo y3namu 10 u 11
o06e33apaXkuBaHUs XUIKOCTU (CM.
puc. 6, a), GUIBTPOM TOHKOM
ouyucTtku 12, merazatopoMm 13, Hako-
nurenemM 14 niasi XpaHeHUs] aKTUBU-
POBaHHBIX JXKMIKOCTEW, HarpeBare-
neM 15 u oxmaguteneM 16 KUAKOC-
Teil, OMHUM WiKn GoJyiee YIbTPa3By-
KOBBIM aKTUBAaTOpoM /7, pejie BbICO-
Koro /9 m Hu3Koro 22 naBJicHUS, aB-
TOMAaTUYECKUM OTCEYHBIM KJIallaHOM
20w Hacocom 2. B xauecTBe maTum-
KOB 5 — 9 ¢ cuUCTeMOl MHAMKALIMU
IJIST KOHTPOJIST CBOMCTB M COCTaBa
KMIKOCTEW 10 W Tochae aKTUBaLUK
MOTYT OBITh UCITOJTb30BaHBI TUTIOBBIC
NaTYMKA M CHCTEMbl WHAMKALIUKU
(MUHepanM3auu, TOHHOTO COCTaBa,
BEIIECTB, MapaMETpPOB aKTUBALUMU,
OBII, pH, T, & p). B xauectse
(GUIBTPOB TOHKON OYMCTKU 12 U fe-
ra3aTopoB /3 MOTYT OBITH UCITOJTH30-
BaHbl TUTIOBbIE YCTPOMCTBA HA OCHO-
Be MeMOpaH — OCMOTHMYECKHUX, Tpe-
KOBBIX, CEJEKTUBHBIX, I10OJOBOJO-
KOHHBIX; BaKyyMHBIX W YJIbTPa3BYy-
KOBBIX JI€apaTOpOB; U UX KOMOMHA-
uuii. Hakommrenp 14 MoxXeT OBITh
OCHAIIlEH CUCTEMOM, MOoIAePKUBaIO-
LIeil TMOCTOSTHHOE HaBJIeHWE W TI0C-
TOSIHHYIO TeMIlepaTypy.

[Mpemraraemas TEXHOJOTUS HaIl-
paBiieHa Ha MoBbIIeHUEe 3(HGHEKTUB-
HOCTH 00pabOTKM M KayecTBa TOJy-
YaeMbIX JKMIKOCTEW, KOHTPOJS HUX
mapaMeTpoB, TIpeIOTBpallleHUEe 3a-
pacTaHusl BJEKTPOIOB KaTOAHBIMU
OTJIOXCHUSAMHU, 3acopeHus auad-
parMm, paclliMpeHue 3KCIUTyaTallMoH-
HBIX U (YHKIIMOHAJTBHBIX BO3MOXK-
HOCTeii, TOBBIlIEHUE  YyA00CTBa
SKCIUTyaTallii M OOCTY>KMBaHMS YCT-
poiicTBa.

Cornacxo HoBomy 'OCTy n yuu-
ThIBasi TEXHUYECKOE COCTOSIHUE BO-
JIOOYMCTHBIX COOpykeHMil B Poccun,
HCTIOJIb30BAaHUE XJIOPUPOBAHUS U T.JI.
— BoJa M3 KpaHa ObUIa M elle J0JTO
Oy/leT TEeXHUYECKOW, €eclu He MWC-

MOJTb30BaTh TMPEITOXKEH-
HbII BbIXoA. B Hacrosiiee
BpeMsT Tiepel, HaMu J1Ba
BBIXOJA:

e OyTUIMpPOBaTh BOAY
B IJIACTUKOBBIE OYTBUIKU;

® JIOBOIUTH BOHLYy MO
noTpeouTeass TeXHUYEC-
Kyl0, a Jajiee TOTOBUTH U3
Hee, UCTOoJIb3Ys MO0 ObI-
TOBBIE BOJOOYMCTHUTENH,
1160 BOJOOYUCTUTEIN
KOJUIEKTUBHOTO  TTOJIb30-
BaHUA C Pa3BOAKON 10
KaXxJoro aapecaTa, MAThe-
BYIO BBICLIETO KauyecTBa.

. ! .

Puc. 5. BHewHui Bug yctaHoBku "Usympya-CU”
(mopn.01 os), npegHa3Ha4YeHHOW AJA NOJIyYEeHUs NUTbe-
BOV aKTUBMPOBAHHOW BOAbI BbIiCLLUEW KaTeropmm Ka4ecT-
Ba C 3aAiaHHbIM MMUHEpPasibHbIM COCTaBOM N aHTUOKCU-
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"Hsympya-CH"
(M0o3.01 o5)

Puc. 6. Bnok-cxema (a) u npuHuMnuanbHasa cxema (6) yctaHoBku "U3ym-

pya-CU" (mon.01 os)

OO0uImii pecypc paboThl 3JIEKTPO-
aKTUBATOPOB YycTaHOBOK "M3ympyn"
coctapisier 100 — 2000 T Boawl B 3a-
BUCUMOCTH OT KayecTBa 'THUThEBOM"
Bonbl M3 KpaHa. CyllleCTBEHHOE Tpe-
WMYILECTBO Tepel OyTUIMpPOBAaHUEM
— BOJIa MOCJIe YCTAHOBOK MOHU3UPO-
BaHHAsi M 10 CBOMM TlapaMeTpaM
OBII, pH npubanxeHa K ropHoii Ta-
JIOM BOIe M K IapameTpaMm SKUIKOM

Jlurepatypa

cpenbl OpraHu3ma. ABTOpBI ITPOEKTa
HaIelTCs, 4YTO pa3BUTHE HaHHOTO
HampaBjeHUsI U MOHUMaHKe Heo0XO0-
IVMOCTU pasle/iecHusT BOIAbI Ha TeEX-
HOJIOTMYECKYIO U IIUThEBYIO I103BO-
JIUT PELINTh MHOTOYUCJICHHBIC TIPO0-
JIeMbl B 00jlacTh obOecriedyeHusl Hace-
JIEHUSI TIUThEBOM BOOI BBICIIETO Ka-
yecTBa M YBEJIMUCHUS TIPOIOJIKM-
TEJIbHOCTH KU3HU.
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