KpaTrkuii KOHCIIEKT JIeKIMA 110 AMCHUIIIHHE
"TEOPETUYECKHUE OCHOBBI 3AIIUTHI OKPYXKAIOLIENA CPEJbI"

1. YesnoBek u 0uocgepa: npodjieMbl COBPEMEHHOI0 3Tana pa3BUTHSA

Bospact 3emnu cocrasnsier okoino 4,6 mupa. jer. buochepa chopmupoanace Ha
IJIaHETe B MPOIECCe PBOJIIOIMU OKOJIO 3,5 MIIpA. JIET Ha3aja MOJ BIUSHHUEM CIIETYIOIINUX
€CTCCTBCHHBIX (b&KTOpOBI COJIHEUHOU 9HCPIruu, CUJIbl I'paBUTAIMU, TCKTOHHYCCKHUX CHIJI,
XUMUYECKON PHEprun U OUOoreHHOM sHepruu. bosee 1-ro MuwuinoHa jeT Ha3aa Ha 3emiie
nosiBWICS 4esnoBek OTiMYMe YenoBeKa OT JAPYTUX >KUBBIX OPraHU3MOB — B 00JIaJlaHUU
CO3HAHHMEM, KOTOpPOE€ JIaeT YEJIOBEKY YHHMKAJIbHYIO CIIOCOOHOCTh K CaMOTO3HAHHUIO,
MO3HAHUIO W MPEOoOpPa30BAHUIO OKPYIKAIOIIETO0 MHpPA, MO3BOJIIET OLICHHBATH PE3YJIbTaThI
CBOEH JIESITEIIbHOCTH.

AHTpONOreHHoe BO3OENCTBUE — [AEeATeNbHOCTb YerioBeKa, CBsi3aHHasA C
peanu3saumen ero 3KOHOMUYECKMUX, BOEHHbIX, KYNbTYPHbIX U APYFMX UHTEpPecoB,
BHOcsAWwasa ¢uanyeckne, Xxmmm4yeckue, Guonornyeckme u gpyrme U3MeHeHUs B
OKpYXaloLLyo NpUpoAHYHo cpeay.

BrizenstoT cienyroye OCHOBHbIC 8UObl aHMPOMNO2eHHbIX eo3delicmeaull:.

1. U3mMeHeHue cmpyKmypbl 3eMHOU [108E€PXHOCMU: CTPOUTEIHCTBO TOPOIOB,
MIPOMBIIUICHHBIX MPEANPUITHI, JOPOT, paclalka cTeneH, BoIpyOKa JIeCOB, OCYIICHHUE
3EMCJIb, CO31aHNC NCKYCCTBCHHBIX BOI[OéMOB u T.A.

2. Ni3meHeHue XuMu4YecKko20 cocmaea OKpyaroujel nMpupodHoll cpedbl, 8/lusiHUe
Ha Kpyzoeopom eewjecme 8 buocghepe: 100bYa TIOJE3HBIX HCKOMAEMBbIX,
BBIOPOCHI Pa3JIMUHBIX BEIIECTB B arMocdepy U ruapochepy, XuMu3zalus CeIbCKOro
XO03SIUCTBA U T.1.

3. U3meHeHue aHep2emu4yeckoz20 (mensi08020) 6araHca omaAesibHbIX Pe2UOHO8 U
niaHembl € UeJIOM: KpyIHOMAcCINTaOHOE CHKUTaHWE TOIUIMBA, 3arps3HCHUE
atMoc¢eps! "MansM# razamMu' U T.J.

4. U3meHeHusi, 6HOCUMbIe 8 Uyl npupoldy: YHUYTOKEHHE OTACIbHBIX BHJIOB
OpraHn3MOB, BbIBCJICHHUC HOBLIX ITOPOJ] JKUBOTHBIX U COPTOB paCTeHHﬁ, MEpEMCIICHNC
OpraHu3MOB Ha HOBBIC MECTa OOUTAHUS U T.J.

XapakTep W MacHITaObl aHTPOIOTEHHBIX BO3JCHCTBHI Ha Omocdepy 0O0YyCIOBIICHBI
6uocoyuanbHol npupodou 4YesiogekKa, CyTh KOTOPOU COCTOUT B CIICYIOIIEM:

¥ C OJHOW CTOPOHBI, Yesioeek — buosioaudyeckul O6bEeKm, ydacTBYIOUIUMU B
TJI00TBHOM KPYTOBOPOTE BEIIECTB M SHEPIHH M CBS3aHHBIN C OKPYKAIOIIEH MPUPOTHOM
Cpelioi CUCTEMOM TPOPUUECKUX B3AUMOJEHCTBUN;

¥ C JIpyroil CTOpOHBI, Yesiogeyecmeo rpedcmasrissem cobol 6bICOKopa3sumyio
coyuaribHyl cucmeMy, KOTopasi NpEIbsBISET K OKPYXKAIOIIeW NpUpOIHON cpele
MIUPOKUIA KPYr HEOMOJIOrMYECKUX TPEOOBAHMM, BBHI3BAHHBIX TEXHHUYECKUMH, OBITOBBIMH,
KYJIbTYPHBIMH TMOTPEOHOCTSIMH, HPOrPECCUBHO BO3PACTAIOIIMMHU 110 MEpe pPa3BUTHUS
HAYKH, TEXHUKH, KyJIbTYPHIL.

Takum 00pa3oM, 4eIOBEK SIBISIETCS OJHOBPEMEHHO U YaCThIO MPHUPOJBI, U YaCTHIO
oco0ol coluanbHOM cpenbl — oOmiecTBa. B Hacrosiiiee BpeMsl 4Yesiogeyecmeo Kak
coyuanbHasi cucmema cma’sio (YHKYUOHUpPO8amb HaMHO20 wWupe, YeM KakK
cucmema 6uosio2uyeckasl, BCIEICTBUE YEro MaciiTadbl aHTPONOT€HHOI'O BO3/AEUCTBUS
BO3pOCIIM 0 IUIAHETAPHBIX, €My [OABEPraloTcsi BCE KOMIIOHEHTHI Ouochepsl.
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CoBpeMeHHOE COCTOSIHUE TUTaHEThl 3eMJIsl OLIEHUBAETCS KaK I100aIbHbIA 9KOJIOTUYECKUI

KPH3HLC.
OKONOrnYeckUm _KpU3UC — ITO TaKoe COCTOsIHMEe B3aMMOOTHOLUEHUN
yenoseyeckoro obwecTtsa U  npupoabl, KOTOpoe  XapaKTepu3ayeTcs

HeCOOTBETCTBUEM pPa3BUTUA NPOU3BOAUTENbHLIX CUIST U NPOU3BOACTBEHHbIX
OTHOLLUEHMW B OOLLEeCTBE PeCypPCHO-IKONOrM4eCKMM BO3MOXHOCTAM 6uocdepsbl.

B omnmmume ot 3KoNOrMyecko KatacTpodbl, SKOJOTHUYECKUM KPHU3HUC SIBIISIETCS
00paTUMBIM COCTOSSHUEM U 4YeJIOBEK B HEM — aKTHUBHO JIEUCTBYIolas cropoHa. OTBeTHas
peakius 4YeJOBEYECTBA Ha HSKOJIOTHYECKHH KPU3UC HA3BIBACTCSd IKONMOrM4ecKom
peBonoumnen.

NMpuuMHamMn cCoOBpPEMEHHOro 3KOJSIOrMYEeCKOro Kpusuca SIBUINUCH CJETYIONINe
bakTophI:

¥ KOJIMYECTBCHHBIN POCT HACCIICHUA 3eMiu 1 YCIOXKXHCHUE aHTPOIMIOCUCTCMEI,

¥ JIOCTUTHYTBIM YPOBEHb PA3BUTHUS POMBILIJICHHOCTH U CEIILCKOI0 X03M1CTBA;

¥ HEJ0CTATOYHOE BHUMAHHME CO CTOPOHBI PABUTEILCTB MHOTUX CTpaH K MpodieMam
9KOJIOTHH,

¥ cna0blii B psijie cllydaeB KOHTPOJb 32 COCTOSHUEM NPHPOIHBIX PECYPCOB HIIH
BOOOIIIE €r0 OTCYTCTBUE;

¥ HEMOJIHOTa HAYyYHOTO MTO3HAHUS U OpTraHU3alliK )KU3HU Ha 3eMJie;

¥ SKoJIoTUYEeCKast U Ouoreorpaduyeckast 6€3rpaMOTHOCTh OOJBIITMHCTBA HACEIEHUS
3emiid, BKJIIOYas  CIELUATUCTOB, pa3paldaThIBAIOMIUX TOT WJIM HMHOW  TMPOEKT
npeoOpa3zoBaHus MPUPOIBI.

Ha3Banubie mpuuuHbl Kpu3uca 0OyCIOBWIN €r0 CMPYKMypPY, COCTOSIIYI0 U3 d8yX
Yyacmeu — €CTECTBEHHOW U colMagbHOM. EcTecTBeHHass 4acTh COCTOUT B HacmyrieHuu
Oeepadayuu, paspyweHuu okKpyxatowel npupodHou cpedbl. CounanbHas CTOPOHA
3aKJII0YACTCsl B HecrnocobHocmu 20cy0apCmeeHHbIX U 0bwecmeeHHbIX CmpyKkmyp
ocmaHosumb Oeepadayuro OKpyxarouwiet npupoOHoU cpedbl U 0300po8UMb €€.

B 1neinoMm, coBpeMeHHbIU 3KONMOrMYeCKUM KPU3UC XapaKTEPU3YETCs OMaCHbIM
3arpsisHeHUEeM OKpyXXallien cpeabl, UCTOWEHUEM MNPUPOAHLIX PEecypcoB C
NnpUbNMxXeHMeM K MakCMMaribHOMY WCMOSIb30BaHUIO 3HEPrMM Ha MNOBEPXHOCTU
3eMnu U, Kak CIIC/ICTBUE, PE3KUM HapyLleHUeM 3KONorMyeckoro paBHoBeCcuUs.

3arpsa3HeHue OKpYXawlen NpuUpoaHOW cpedbl — 3TO NOCTynfeHue B Heé
noobIX TBEPAbIX, XWUAKUX U rasoobpasHbiX BeLECTB, MUKPOOPraHM3MOB WNU
3Heprun (B BuAe 3BYKOB, LUYMOB, U3NTyYe€HWW) B KOnu4yecTBax, OKa3biBakLMUX
BpeAaHOe BO34eUCTBUME Ha 340poBbe 4YenoBeka, dnopy, dayHy u obuee
COCTOSIHUE 3KOCUCTEM.
BBIIENSIOT CiiemyIonue OCHOBHBIC TUITBI 3arPS3HEHUN OKPYIKAIOIIEH CPE/Ibl:
1. ®usnyeckoe 3arpsA3HCHHUE: TEIIOBOE, IIIYMOBOE, PaJMAIlMOHHOE M PaJHOAKTHBHOE,
AJICKTPOMAarHUTHOE.
2. XMMHYECKOE 3arpsA3HCHUE: MUHEPAIBHOE U OPraHUYECKOE.
3. buomormueckoe 3arps3HeHHe: OWOTHYECKOe (OMOTEHHOE) W MHUKPOOHOJIOTHUYECKOE
(MUKpOOHOE).

MpupogHble pecypcbl — KOMMOHEHTbl OKpYyXallehn npupoaHOM cpenbl
(ecTeCTBEHHbIE Tejla W MPUPOAHBIC SBICHHS), WMCNOSIb3yeMble YerloBEeKOM Ans
co3aHuA MaTepuarbHbIX 6nar u yaoBneTBOpeHUA AyXOBHbIX NOTPeOHOCTEN.
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K mnpupomnsiM pecypcaM OTHOCATCS: COJHEYHAs JHEPrusi, DHEPrus MOPCKUX
IPWIKBOB U OTJIMBOB, r€é0OTepMalibHas SHEPIus (BHYTPU3EMHAs TEIJIOTa), SHEPTHsl BETPA,
BO3/lyX, BOJA, [I0YBA, I10JIE3HbIE HCKONIAEMbIE, ’KUBOTHBIC U PACTEHUSI.

Heuncuyepnaemble pecypcbl — T€ pecypchl, KOTOPbIE MOXHO HCIOJIb30BATh
HEOTpaHUYECHHO 10Ar0. K HUM OTHOCSTCS pecypchl KOCMUYECKOTO MaciiTada, UCTOYHHUK
KOTOPBIX HE MOJBEPKEH aHTPOIIOTCHHOMY BIIASIHUIO.

Ucuepnaemble pecypcbl — T€ pECypCchl, KOTOpbIE MOTYT OBITh IOJHOCTHIO
UCIIOIb30BaHbl B Orpkaiiiedl uinum OTHalN€HHOM mepcrekTuBe. lcueprnaembie pecypchbl
JISJISIT Ha BO30OHOBIISIEMBIE, OTHOCUTEIIEHO BO3OOHOBIISIEMBIC Y HEBO30OHOBIISIEMBIE.

Bo3obHoensiemblie pecypcbl — pecypchl, OO0Jamaroniue CHOCOOHOCTBIO K
BOCIIPOM3BOJICTBY (€CTECTBEHHOMY WJIM C TIOMOIILIO YEJOBEKa) CO CKOPOCTHIO,
OPEBBIIAIONIEH CKOPOCTh HUX MOTpedieHus. OmHocumesibHO 80306HoesIsIeMble
pecypcbl — pecypchl, CIIOCOOHBIE K BOCIPOU3BOACTBY CO CKOPOCThIO, COMOCTABUMOM C
TEMIIaMd HX DJKciulyatanuu. Heeo306HoesisieMble pecypcbl — pecypchl, CKOPOCTb
UCIIOIb30BaHUsI KOTOPBIX MPEBBIIIAET CKOPOCTh MX €CTECTBEHHOI'O HAKOIUICHHWS, €CIIU
TaKOBOE BOOOIIE TPOUCXOJIUT.

UenoBek HKCMOAb30Bal  MOPHUPOAHBIE PECYpPCHl  C  €amMOro Hayajga CBOEro
cymectBoBanus. Jlo camMoro HemaBHETO  BPEMEHHU  MOTPeOJCHHE  YETOBEKOM
HEBO30OHOBIISIEMBIX MPHUPOIAHBIX PECYPCOB - OCTABAIOCH HEOOJBIIUM, a CKOPOCTH
UCIIOJIb30BaHUSI BO300HOBISIEMBIX Oblla OTHOCUTEIBHO Maja. Cellyac croxunach
Ka4YecmeeHHO UHasi cumyauyusi: OCO3HaH ¢hakm oz2paHuU4YeHHocmu
Hee0306HoeJIsIeMbIX pecypcos, cKopocmb mnompebrnieHusi 80306HO8/ISIeMbIX
pecypcoe cmara rnpeebilamb CKOPOCMb UX ecmecmeeHHO20 80306HoaneHus1. B
pe3yibTaTe BO3HUK IICNBIA psAA  TpoOJieM, TIaBHBIMH M3 KOTOPBIX SIBIISIOTCS: Q)
BO3MOXHOCTh TI€pexojla OTAENbHBIX BHJOB BO300HOBJISIEMBIX PECYpPCOB B pa3psl
HEBO300HOBIISIEMBIX; 0) OBICTpOE HCTOUICHUE MMEIOIIMXCS 3alacoB HEBO300HOBIISIEMBIX

pPECYpCOB.

Pemenne mpobGiiemM Tr100abHOTO 3arps3HCHHS OKPYXKAIOIIEH Cpebl U HCTOIICHUS
MIPUPOJIHBIX PECYPCOB — KIIFOYEBBIX ACTIEKTOB COBPEMEHHOI'O 3KOJOTMYECKOT0 KpHU3HCaA —
BO3MOJKHO TOJIBKO B paMKax KOHIENIHMH 0 Hoocdepe, pazpaboranHoM akamemukoM B.M.
Bepnanckum.

Hoocdepa - Bbicwasa cTagua pa3Butua Ouocdepbl, cCBA3aHHaa C
BO3HUKHOBEHUEM U CTaHOBJIEHMEM B HEeW LMBUNM3OBaHHOro obLliecTBa, T.e. C
nepumoaomM, Korga pasymHasi OeATeNIbHOCTb YeriloBeKka CTaHOBUTCA [NaBHbIM
onpeaenawmmM pakTopom pa3BuTusa uocdepsbl.

Baxnenmeld 3amaueld  mpenHoochepHOro  mepuoAa  SABISETCS  BbIXod U3
rmob6anbHOro 3KororM4yeckoro kpusuca. PenieHue 3Toi mpoOJEMbl 3aKIIIOYAETCS B
pa3paboTke KoMnnekca HaAEXHbIX aHTUKPU3UCHBLIX Mep, NO3BONAKLMUX aKTUBHO
NnpoTUBOAEUCTBOBATb AalibHeULWen aerpagaumm npupoaHou cpeabl U BbIUTU Ha
ycToM4YMBOE pa3BuTue obLliecTsa.

AHanu3 OPUYUH U CTPYKTYPhl COBPEMEHHOI'O IKOJOTMYECKOTO KPHU3HMCaA IMO3BOJISET
BBIJICTUTH CJICAYIOIINE OCHOBHEIC HanpaeJsieHusi 8bixo0a U3 Kpu3suca:

1. TexHorozau4yeckoe HaripasrieHue — Co3JaHue KOJOTHYECKH YUCTOM TEXHOJIOTHUH,
BHCAPCHUC 6630TXOI[HBIX H MaJIOOTXOJHBIX IIPOU3BOJCTB, 06HOBJ’I€HI/I€ OCHOBHBIX
(G OHIOB, COBEPIICHCTBOBAHNE TEXHOJIOTHIECKUX MPOIECCOB.
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2. OKOHoMu4YecKkoe HarpasesieHue — Ppa3BUTHUE UM COBEPILICHCTBOBAHUE

OKOHOMHYCCKOT0 MCXAdHHM3Ma OXpPaHbI 0pr)KaIOHICI>'I HpPIpOILHOﬁ Cpcabl: BHCIAPCHUC

IiaTeXxen 3a BbI6pOCI>I BPCAHBIX BCHICCTB, BBCIACHUC HAJIOTOBBLIX JIBI'OT 34 BBIITYCK
YKOJIOTMUYECKHU YHCTOMN MMpOAYKIHH U 1IP.

3.  AOmMuHucmpamugHo-topuduyeckoe  HarpaesieHue — TIpUMEHEHHE  Mep
aIMUHUCTPATUBHOTO TMPECEYEHUS] U MEp IOPUAUYECKOM  OTBETCTBEHHOCTH 32
DKOJIOTHYECKHUE IIpaBOHAPYLICHHUA: 3aKpBITHE IPEAIPUITUH, HapyILIAOIINX

IPUPOOOXPAHHBIE 3aKOHBI, IPHUBJIICYCHUE BHHOBHBIX K YIOJIOBHOW WIJIM TPAKIAHCKON
OTBCTCTBCHHOCTHU U T.II.

4. 3Korozo-rpoceemumesibCKoe Harpas/ieHue — TapMOHM3alMsL 9KOJIOTHYECKOTrO
MBIIJICHUST 4YEJIOBEKa: CO3JaHue BCEOOIIEH CHUCTEMBbl DKOJIOIMYECKOro oO0pa3oBaHMS,
ITPOCBCIICHUS, BOCIIUTAHNA, HCKOPCHCHUC HOTp€6I/IT€HBCKOFO OTHOLICHMHA K ITPHUPOJC.

5. Mex0OyHapoOHO-rpagogoe Haripas/ieHue — TapMOHU3ALUs SKOJOTMYECKUX
MCKIAYHAPOAHBIX OTHOIHGHI/Iﬁ, 06’I>CILI/IHCHI/IG YCI/IJII/Iﬁ BCEX CTpaH B PCHICHHUHA
IKOJIOTHYECCKUX HpO6JICM.

JIukBUAALMS SKOJOTUYECKOT0 KpU3UCA U MOCTPOCHUE HOOCHEPHI BOZMOXKHBI TOJIBKO
[P YCTAHOBJIEHWH PALMOHAIIBHBIX B3aMMOOTHOIIEHUN B CUCTEME 'YEIOBEK — Mpupoaa".
PanmonanpHbie B3aMMOOTHOIICHUS Oa3WpPYIOTCS HA MPUHIMIIAX OXpaHbl OKpyxatroulel
rpuUpPOOHOU cpeldbl n payuoHarIbHo20 Mpupo0onos308aHusi. ' MTaBHBIMU HHCTPYMEHTAMU
B 00JacTM  OXpaHbl  OKpYXalolled  NPUPOAHOW  Cpelbl H  PAIMOHAIBHOTO
PUPOJIONOJIH30BAHUS SIBJISIIOTCSI CUCTEMA SKOJIOTMYECKOT0 HOPMUPOBAHUS U MHXKEHEPHAs
3alIUTa OKPYKAIOLIEH CPEBbI.

DKOJIOrM4eCcKoe HOpPMUPOBaHME — 3TO MNpPOLeCC Hay4YHOW pas3paboTKu u
IOPUANYECKOro 3aKpenneHusi CUCTEeMbl KOJIMYECTBEHHbIX WU Ka4vyeCTBEHHbIX
HOPMaTUBOB COCTOSIHUSI OKpYXXalowlen . NPUPOAHON cpeabl, NPU KOTOPbIX
obecneunBaloTcA GnaronpusATHblie YCHOBUA ONA XW3HWU NOAEN U YCTOMYUBOro
(PYHKLIMOHMPOBAHUA NPUPOAHLIX IKOCUCTEM.

DKOJOTUYECKUE HOPMATUBBI NIENISITCA HA TPU TPYNINbI: CAHUTAPHO-TUTHEHUYECKUE,
MPOU3BOJCTBEHHO-XO03SIMCTBEHHBIE M KOMIICKCHBIE.

CaHuTapHO-rMrMEHUYeCKne HopMaTUBblI — DOSTO HOPMATUBBI  IPEJEIBHO
JTOMYCTUMBIX YPOBHEH XUMHUYECKOTO, OMOJIOTMYECKOT0, (PU3MUECKOTO U PagualliOHHOTO
BO3JICUCTBUN (NIPUMEHMTENBHO K 370pOBbI0 uelioBeKa). OCHOBHBIMU CaHHTApHO-
TUTHEHUYECCKUMH ~ HOPMATHUBAaMH SIBJSIFOTCS: TMPEAEIbHO JONMYCTHMAas KOHUECHTpaLUs
BpenubiX BemecTB (IIJK — nmus Xumudeckux H  OMOJIOTHYSCKHMX BO3ACHCTBHIA) U
npenensbHo  JOomyCTUMbd  ypoBeHb BozaeiicTBusa (IIAY — mma  dusumyeckux u
paaualMOHHBIX BO3/ICUCTBUI).

Npon3BoaCTBEHHO-XO3AIMCTBEHHbIE HOPMATMBbI YCTAaHABIMBAIOT TPEOOBAHUS K
VCTOYHHUKY BPEIHOrO BO3JCKUCTBUS, OrPAaHUYMBAs €r0 JIEITEIbHOCTh OINPEACIEHHON
OPOroBOM BeMYMHON. OCHOBHBIMHU IMPOU3BOIACTBEHHO-XO3SIICTBEHHBIMU HOPMAaTHBAMU
SBJISIIOTCS: TIpefesibHO fnonycTuMbiii BeiOpoc (I1/IB) m mpenenbHO IOmMyCTUMBINH cOpoC
(ILIC).

KomMmnnekcHbIMM HOpMaTMBaMM KauyecTBa SIBIAIOTCS NPEAEIbHO JOMYCTUMBIE
HOPMBI Harpy3Ku Ha OKpy»karolryto npupoanyto cpeay (ITJIH).
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PauvoHanbHoe npuvpoaonosib30BaHMe — 3TO 3IKOHOMHasl, Hay4HO-
060oCHOBaHHas aKcnnyatauusi NpUMpPoAHbIX pPecypcoB, MPU KOTOPOU AOCTUraeTcs
MaKCUMasribHO BO3MOXHO€ UCMNOSfIb30BaHWE NPUPOAHO-PECYPCHOro noTteHuMana B
MHTepecax 4ernoBeKka (C y4éTOM nepcnekTuBbl) NMPU COXpPaHeHUU CNOCOOHOCTMU
NPUPOAHbLIX 3KOCUCTEM K CaMoperynsauMm u BOoCnpousBoacTBY.

['1aBHOE CTpAaTErMYECKOE HAIPaBICHHE WHXEHEPHOW 3aluTbl OKpYXaloLllew
cpefbl COCTOMT B 3KONorMsauuMum BCero rMpOMbILWIEHHOro MNpPOU3BOACTBA.
OCHOBHBIMM HaNpPaBJICHUSIMH TAKOMN 3KOJIOTM3ALUU SBIISIOTCS:

¥ COBEpIICHCTBOBAaHHE TEXHOJOTUYECKUX MPOIECCOB M Ppa3paboTka HOBOTO
000OpyI0OBaHUS C MEHBIIUM YPOBHEM BBIOPOCOB BpPEAHBIX BEIIECTB U OTXOJOB B
OKPY>KalOILyIO Cpeny;

¥ IIMPOKOE BHEIPEHUE HKOJIOTMYECKOM 3KCIEPTU3bl BCEX BHUAOB NPOU3BOJCTB U
IPOMBIIIEHHON POIYKLNU;

¥ 3aMEHa TOKCHYHBIX M HEYTWIM3UPYEMBIX OTXOJIOB HA HETOKCHYHBIE H
YTUIU3UPYEMBIE;

¥ I[IMPOKOE IPUMEHEHHE JOIOJHMUTEIbHBIX METOJOB M CPEACTB  3aLIUThI
OKpY’Karollel cpeibl — annaparoB U CUCTEM OYUCTKU ra30BbIX BHIOPOCOB, CTOYHBIX BOJ,
[IIyHIUTENEeH IyMa ! T.11.

2. HopmupoBanue kayecTBa aTMOCPEPHOro BO31yxXa

HopmupoBanue kayectBa aTMOC(EpPHOT0O BO3yXa MPEJCTABISIET COOOM NESITEIbHOCTh

[0 YCTAHOBJIEHUIO IIOKa3aTesed (HOPMAaTHUBOB) MPEIEIbHO JIONYCTHMBIX YpPOBHEU

aHTPOTIOTEHHOT'O BO3JCHCTBHS HAa aTMOC]epy.

HopmatuBbl kadectBa aTMoc(epHOro BO3Ayxa MOAPA3ACIAIOTCA HA CAHUTAPHO-

TUTMEHUYECKHE, TPOU3BOJACTBEHHO-X03SMCTBEHHBIE (3KOJOTMYECKHUE) U BCIIOMOTaTEIbHBIE.

CaHUTapHO-TUTMEHHYECKOE HOPMHUPOBAHUE BO3AYIIHBIX 3arpsA3HEHUN Oa3upyeTcs Ha

KpUTEpUsIX, chopmyinpoBaHHBIX MTpod. PsizaHoBbM B.A.:

1. Jonmyctumoi MOeT OBITh NMPU3HAHA TOJBKO TaKas KOHIIEHTPALUsS TOTO WM WHOTO
BeIECTBA B arMoc(depe, KoTopas He OKa3bIBAaeT Ha YeJIOBEeKa MPSIMOTO WM KOCBEHHOTO
BPEAHOTO WJIM HETIPUSTHOIO- BO3ICHCTBHUS, HE CHUXAET €ro paboTOCIOCOOHOCTb, HE
BJIUSIET HA €r0 CAMOYYBCTBHE.

2. llpuBbIKaHHME K BPEAHBIM BEIIECTBAM, IPUCYTCTBYIOIIMM B BO3AYyXE, AOJDKHO
pacueHuBaThCsl Kak HeOmaronpuaTtHbid 3(h(eKT, AoKa3bIBAIOMIUNA HEIOMyCTUMOCTD
TaKUX KOHIECHTPALUH.

3. HepomyCTUMBIMH ClleyeT CYMTATh TaKHe KOHLEHTPALUUA aTMOC(EPHBIX 3arpsi3HEHUl,
KOTOpbIE HEOJIAronpUsTHO BIHMAKT HA PACTUTEIBHOCTh, KIMMaT MECTHOCTH,
IPO3PaYHOCTh aTMOC(EPBI U OBITOBBIE YCIOBHS )KU3HU HACEJICHHUS.

OCHOBHBIM CaHUMapHoO-2U2UEHUYE€CKUM HOPMamueOoM KayecTBa BO3JyIIHON

Cpelibl SIBJISIETCS MPEAENbHO JA0MyCTUMAas KOHLEeHTpanus 3arps3ustonux semects (I1K).

[TAK nenstcs na ase rpynmsl: [1/IK B armochepHom Bo3nyxe Hacen€HHBIX MECT U

ITJIK B Bo3myxe paboueii 30HBbI.

[TJIK B atMochepHOM BO3yXe HACEIEHHBIX MECT TaKKe ACNATCS Ha IBE TPYIIIIbI:
1) Makcumanbao pazoBas [1/IKyp. — Takoe mMakcuMallbHOE COJEpKaHUE BPEIHOIO

BEIECTBA B BO3AyXe (MI/M’), KOTOPOE HEe BHI3BIBACT Pe()ICKTOPHBIX PEAKIMil B OPraHH3Me

yeroBeka (OILYIIEHHE 3amaxa, pa3ApakKeHHe CIU3HUCThIX O00JOYEeK TIJ1a3 M BEPXHUX
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JbIXaTENbHBIX MYTEW, 3aJIep>KKa JAbIXaHUsl — CI€30TeUeHUEe, HACMOPK, Kalllellb, yAyIIbEe U
T.I1.) IPY KpaTKoBpeMeHHOM (70 30 MUH) BO3/ICHCTBUH.

2) Cpennecyrounasa IIIKcc — Takoe MakCUMallbHOE COAEPKaHUE BPEIHOIO
BEICCTBA B BO3LyXe (MI/M’), KOTOPOE He OKa3bIBACT IPSIMOTO WIH KOCBEHHOTO BPEIHOIO
BJIMSHUS HAa OPraHU3M YEJIOBEKAa IMPU HEOMPEAEIEHHO AOJIrOM (TOIbl) KPYriIoCyTOYHOM
BO3JICUCTBUH.

HaunGomnbiass KOHIEHTpAIys Ka)XJA0ro0 BPEJHOTO BEIIECTBA B MPU3EMHOM CJIO€
atMoc(epsl (Cy) HE TOJDKHA MPEBHINIATh €ro MakcuMainbHO pa3oByro [TJIKyp:

Cum < IIIKrp,

HpI/I OJHOBPCMCHHOM IIPUCYTCTBUU B aTMOC(I)Cpe HCCKOJIbKNX XUMHWYCCKHUX BCIICCTB,
06J1azxa}oumx OJHOHAITPpaBJICHHBIM I[GﬁCTBI/IGM, nx 6ezpa3MepHa51 CyMMapHas
KOHOCHTpPpaUuA, COrJIaCHO (I)OpMYJ'IG ABCpLHHOBa, HE JOJIDKHA IMPCBLIIIATL CAMHUIIbBL:

C/ILIK, + C/TIAK, + ... + CG/IIIK, < 1,

rae Cy, G, ... C, — (akTUyeckue KOHIICHTPAIIMU BPEAHBIX BEHIECTB B aTMOChEepHOM
Bozayxe; [IJK;, IIJK, ... TIJK, — ux MakCuMajibHO Pa30BbI€ MPEIAEIBbHO JIOIYCTUMBIE
KOHIICHTPALINH.

OCHOBHBIM  1POU3B80OCMBEHHO-X0351IUCMBEHHbIM HOPMamueoM KauecTBa
aTMoc(epHOro BO3yXa sIBJsICTCS MpeesIbHO qonmycTuMBbIN BeIOpoc (IT/IB).

MpepensHO AONYCTUMbLIA _ BbIOPOC — TakKoe MaKCUMasribHOe KONu4yecTBO
3arpsAsHAOLWero BelwecTBa, BblOpacbiBaeMoro B armoccepy oTaeNbHbIM
KOHKPEeTHbIM UCTOYHUKOM B €AUHULY BpPeMeHM, NnpeBbilleHue KOTOporo BeaeT K
npeBbiweHuto MAK 3arpasHsowero BewecTsa B NPpM3eMHOM cCrioe Bo3ayxa U, Kak
cneacTBue, K HeOnaronpusaTHbLIM - NOCIEACTBUSAM B OKpyXalowen UCTOYHUK
NPUPOAHON cpeae U yrpose Ana 340pOBbLS noaen.

Eciau B BO3myxe ropojioB WM APYTUX HACEIEHHBIX IMYHKTOB, BOJIM3U WU B YEpPTE
KOTOPBIX PACIOI0KEHBI IPOMBIIIJIEHHBIE NPEANPUATHS, KOHIEHTPALIMU BPEAHBIX BEIIECTB
npesbimaiot [1JIK, a ux BIOpOCH! MO0 0OBEKTUBHBIM MPUYUHAM HE MOTYT OBITh CHUYKEHBI
1o ypoBHs [1/IB, To Ha TakuxX TPEANPUATUSAX BBOAUTCS rpad)uK M03ImMarnHo20 CHUXeHUs!
8bI6pPOCO8 BpeAHBIX BEIIECTB 710 3HaueHM, odecneunBaromux ux [IJIK. IIpu stom s
KaXJ0ro dTamna yKa3bIBalOTCS €ro MpOoJOJDKUTEIbHOCTh W BenuuuHa BCB. BenuuuHbl
BCB (BpeMeHHO cornacoBaHHbIX BbIGPOCOB) yCTaHABIMBAIOTCS HA YPOBHE BHIOPOCOB
OPEANPUATHNA, OJM3KHX II0 MOITHOCTH M THITY TNPOU3BOJICTBA, C AHAJIOTHYHOM WIIH
Han00JICe COBEPIIEHHON TEXHOIOTHE.

[lenp ecnmomMozamesibHbIX HOPMamueo8 KadecTBa aTrMOC(EPHOTO BO3AyXa
COCTOUT B OOECHEYEHHWU EIWHCTBA B YyHOTPEOIsIEMON TEPMHHOJIOTHH, B NEATEIHHOCTH
OpPraHU3aLUOHHBIX CTPYKTYP U IIPABOBOM PETYJIMPOBAHUU IKOJIOTUYECKAX OTHOLICHUH.

3. PaccenBanue BpeaHBIX BBIOPOCOB B aTMoc(epe.
CaHMTapHO-3alIIMTHBbIE 30HbI MPOMBIILJIEHHBIX 00bEeKTOB

B cnywasx, korma NpUMEHSAEMbIE Ha MPEANPUATHH MEPbl MO DKOJOTU3aluU
TEXHOJIOTUYECKUX IMPOIECCOB M OYHUCTKE Ta30MbUICBBIX BHIOPOCOB HE OOECMEYMBAIOT
JOCTHKEHUSI YCTAaHOBIICHHBIX HOPMATUBOB KayeCTBA B MPU3EMHOM CJIO€ BO3AYyXa, OJTHUM
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U3 OCHOBHBIX MYTE€W CHM)KEHHMS KOHLIEHTpAalMi BpeAHbIX BemecTB 10 ypoBHs [IJIK
SBIIIETCS pacceusaHue 2a3onbliiesbix 8bI6pocoe 8 ammocagepe.

PaccenBanue oCymIeCTBISIIOT TOCPEIACTBOM BBIOpOCA BpEIHBIX BELIECTB 4Yepes
BBICOKHE JBIMOBBIE TpYObl. VX npuMeHeHHe MO3BOJIAET PaACIpEAeATh 3arpsA3HsIONINe
BEIIECTBA HAa OOJBIINE TUIOMAIN, CHUXAs TEM CaMbiM UX OOIIYI0 KOHIICHTPAlUIO B
atMocdepe. C yBenMueHHEM BBICOTHI TPYOBI M CKOpPOCTH BbIOpoca 3()PEKTUBHOCTH
paccerBaHUs YBEJIMYMBAETCA, 4 KOHUEHTpAUMs BPEOHBIX BEIIECTB B IPU3EMHOM CJIOE
BO3/lyXa CHUXKAETCS.

PaccenBanue razonbuieBoM cMecH B arMoc(epe MPOUCXOAUT 3a CUET JIBHIKECHHUS
BBIOpAChIBAEMBIX YaCTHIl OJarojgaps MOJICKYJIApHON u TypOyneHTHoW muddys3un c
npeobJIaaloIuM BKJIaJ0M TYpPOYJICHTHOM.

Ha npouecc paccenBaHusi OKa3blBaeT BIMSHUE LENbIM  psg  (pakTopoB:
METEOPOJIOTUYECKUE YCIOBHS, pelibe) MECTHOCTH, XapaKTep pACHOJIOXKEHHUS Ha Heu
OPEANPUATUNA, BBICOTA M pa3Mepbl MPOU3BOJACTBEHHBIX - 3JaHUM, UX B3aUMHOE
pacnoiiokeHue, BbIcoTa TPyObl, CKOPOCTh ra30MbUIEBOM CMECH B Tpybe, e€ Temmeparypa u
IJIOTHOCTh, arpPEraTHOE COCTOSIHUE 3arPSA3HSIOIINX BEIIECTB U AP.

MeTteoposIorn4ecKre yCIOBUSL BKIIOYAIOT CKOPOCTHh BETPa, BIAKHOCTh BO3/YXa,
aTMoc(epHOe JaBJICHUE, TEMIIEPATYPHYIO CTPATUDHUKAIINIO aTMOC(HEPHI.

Meroauka pacuéra paccerBaHUs aTMOC(EPHBIX BHIOPOCOB HPEANPHUATHNA OCHOBaHA
Ha pacyérax:

1) oxummaemoro 3arps3HeHHs aTMOC(epbl OT OJHOTO WM 0oJiee HCTOYHHUKOB,
UMEIOILMXCS B JAHHOM PETHOHE;

2) onTUMaJIbHOM BBICOTHI JBIMOBOW TPYOBI JJIsi HOBOTO HCTOYHHUKA 3arps3HCHUS
aTMoc(epsl ¢ YI€TOM CyIIecTBYIONIEro (poHa 3arpsi3HeHNH, 0COOEHHOCTEH TEPPUTOPHH U
OKPYXKAIOLIUX CTPOCHUM.

Pacuér oxumaemoro 3arpsi3HeHMs aTMocdepbl Mpeanosiaraer  OmnpeesieHHe
MAaKCUMAJIbHBIX KOHIIEHTPAUUi 3arps3HSIOLIMX BEIIECTB B MPU3EMHOM CJIOE€ BO3JyXa B
3aBUCUMOCTH OT YCJIOBUM BBIXOJ]a Ta30MbUIEBONA CMECH, MAapaMeTPOB IAbIMOBON TPYOBI U
METEOPOJIOTHYECKUX YcIoBui. PacuéTr BeaéTcss Ha JOMMHHpYIOLIEE B BHIOpOCAaX BpPEAHOE
BELIECTBO, T.€. TO, JUISl KOTOPOro KO3 (UIIUEHT ONaCHOCTH OyAeT HauOOJIBIIKM.

[TockonbKy B. pe3yjibTaTe€ paCcCEUBaHUS MPOUCXOJUT CHUKEHUE KOHLEHTPALIMA
BPE/IHBIX BEUIECTB B BO3AYXE /10 O€30MIaCHBIX YPOBHEH, OHO TECHO CBA3aHO C YCTPOWCTBOM
CaHUTAPHO-3AIIUTHBIX 30H U APXUTEKTYPHO-IIJIAHUPOBOYHBIMU MEPOTIPUSITUIMH.

CaHuTapHo-3awmTHaas 3oHa _(C33) - a3to cBobogHasa TeppuTOopus
onpegenéHHoun NPOTAXEHHOCTHU (nonoca), oTaensowas MCTOYHUKU
NPOMBLILUSIEHHOrO 3arpA3HEeHUA OT XWUMbIX WU OOLWEeCTBEHHbIX 34aHUW AnA
3alUTbl HaceneHUs oT BRUSHUA BpeaHbIX PakTopoB Npou3BoAcTBa (BbIGpocoB
NbINIX U UHLIX BUAOB 3arpsisHeHUs cpenbl).

Kaxnoe npennpusitve, UMEIOIIEe MCTOUHHUKHU 3arps3HEHUs Cpeibl, TOJDKHO HWMETh
CaHWTApPHO-3aIIUTHYIO 30HY. Pazmep C33 ycraHaBiaumBarOT B 3aBUCMMOCTH OT KJjacca
IIPOU3BOJICTBA, KOTOPBIA ONPEACISIETCS CTENEHBIO BPEAHOCTH M KOJIUYECTBOM
BbIOpAChIBa€MbIX B aTMOC(]epy BEIIECTB.

ApPXUTEKTYPHO-NNAaHUPOBOYHbIE  MEPONPUATUA  BKIIIOYAIOT:  MPABUIIBHOE
B3aMMHOE pa3MEIIeHNEe NCTOYHUKOB BIOpOCa M HACEIEHHBIX MECT C YYETOM HAIMpaBIICHUS
BETPOB; BBIOOP TOJ 3aCTPOMKY MPOMBIIUICHHOTO MPEANPUITHSI POBHOTO BO3BBIIICHHOTO
MECTa, XOPOILIO MPOIYyBAEMOI'0 BETPAMHU; COOPYKEHHUE aBTOMOOWJIBHBIX AOPOr B 00XOJ
HACENEHHBIX TYHKTOB U JIp.




4. O4uCcTKA ra3onblLIeBbIX cMeceil 0T TBEPAbIX YaCTHII

[Tox 0YMCTKOM ra3onbUIEBBIX CMECEW MOHUMAKOT OTACICHHE OT HHUX 3arpsA3HSIOIINX
BEILIECTB WJIM MEPEBOJI MOCIETHUX B 0€3BPEIHOE COCTOSIHUE.

Bb100op OTIEIpHBIX anmapaToB W/WIW CXEM OYMCTKH OTXOJMSIIMX Ta30B OT MbUIU U
3 PeKTUBHOCTH UX pabOTHI 3aBUCAT, TJIABHBIM 00pa3oM, OT (PU3UKO-XUMHUYECKUX CBOMCTB
IBUIEBBIX YaCTHUIl, HAanOOJIee BaXXHBIMHU M3 KOTOPBIX SBIISIFOTCS:

— IJIOTHOCTB;

— JIMCTIEPCHOCTH (AUCTIEPCHBIIN COCTaB);
— CIIMIIA€MOCTb;

— CMauMBaeMOCTh;

— BIIEKTPUYECKOE CONPOTUBIICHHE.

JlucnepcHOCTh MBI XapaKTepu3yeT Auana3oH (pa30poc) pazMepa IbUIEBbIX YaCTHIL
(0T HaMMeHbLIEro JI0 HauOoubiero). JlMucHnepcHbIM ~ COCTABOM TMBUIM  HAa3bIBAIOT
pacmpeneneHue TBUICBBIX  YacTHI] 1O  (QPaKIusM, OTPAaHUYCHHBIM YACTHIIAMHU
ONpeIeIEHHOTO pa3Mepa, ¢ YKa3aHUEM J0JU KaXA0u (ppakivu B MPOIEHTaX 0 Macce Uiu
10 YKUCITy YaCTHIL.

OCHOBHbIMM MexaHu3MamMu OTAerieHusi TBEPAbIX 4YacTuy OT rasoBom dasbl
SBJISIFOTCSL:

1) rpaBuTaLMOHHOE OcaxaeHue (ceguUMEHTaUUsA) — MPOUCXOJIUT B PE3yJIbTaTe
BEPTUKAIBHOTO OCEJAaHUs YaCTHI] OJI JEUCTBUEM CHUJIbI TSIKECTH;

2) HepUWOHHOE OoCaXAeHue — MPOUCXOJUT B.Ciydae, KOTJla Macca 4acTHUIbl WU
CKOPOCTh €€ IBUKEHHUS HACTOJBKO 3HAYMTEJIbHBI, YTO OHA HE MOKET CJIEJIOBATh BMECTE C
ra3oM I0 JIMHWUW, OTHOAIOIIEH MPEnsITCTBHE, @ CTPEMUTCS MPOAOIKUTh CBOE JTBUKCHHE,
CTAJIKUBAETCSA C MPEIMSITCTBUEM U OCAKIAETCs HA HEM;

3) ocaxpeHwe noa AeUCTBUEM LEHTPOOGEXHOW CUNbl — MPOUCXOAUT MpHU
KPUBOJIMHEMHOM  JBWIXKEHMHM  adpOJUCIEPCHOrO0  TMOTOKAa, KOIJla  Pa3BUBAIOTCS
HEHTPOOCXKHBIC CHJIBI, TOJ JCHCTBHEM KOTOPBIX YaCTHI[BI OTOpachIBalOTCS Ha
MOBEPXHOCTh OCAXKICHUS;

4) 3auennexue, 3axBaT (3dpceKkT KacaHMA) — HaAOIIOAACTCS, KOTJIa PacCTOSIHUE
YACTUIIBI, JBUXKYIIEHCS C Ta30BBIM IIOTOKOM, OT 00TEKaeMOro Tejia paBHO WJIM MEHbIIE €€
panuyca;

5) nuddy3noHHoe ocaxaeHMe — 0O0YCIOBICHO OpPOYHOBCKUM (TEILJIOBBIM)
JNBIDKCHUEM YAaCTHLl, B pE3yJIbTaTE€ YEro IMOBBIIIAETCS BEPOSTHOCTh UX KOHTAKTa C
00TEeKaeMBIM TCJIOM;

6) anekTpuyeckoe ocaxgeHue — 3aKJII0YaeTCs B 3apsiKe YacTHUIl C MOCIETYOIUM
BBIJICJICHUEM UX U3 ra30BOil (a3bl MO BO3JACHUCTBUEM JIEKTPUUECKOTO MOJIS.

[lo mpuHIMNUATBLHBIM OCOOEHHOCTSIM Mpoliecca OYUCTKU BCE Mblaeysiogumenu
nesaTcs Ha 4 muna:

1) "Cyxue"” MexaHu4Yeckue nbisieysioguUMesiU — B HUX TBEPJbIC YACTUIIBI OTACISAIOTCS
MoJl JACHUCTBUEM BHEUIHEM MEXAHWYECKOW CHJIBI — TpaBUTALlMA, WHEPUUU WIIA
LEHTPOOECHKHOM CHUIIBI.

B a1y rpynmy BXOAST: NbUIEOCAINUTENbHBIE KaMEPhI; HHEPLIMOHHBIE IbLICYJIOBUTEIH
(YIapHO-MHEPIIMOHHBIC U JKaJTIO3UIHBIC); BUXPEBbIE U JUHAMUYECKUE (POTAIMOHHbBIEC)
NbUICYJIOBUTEIN; LINKIIOHBI.
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2) "Mokpbie"” nbineynogsumesniu — B HUX TBEPJIE YACTULII YIIABIUBAKOTCS KUJIKOCTHIO.
B a1y rpynmy BXoasT: ckpyOOephl (Ta3ompoMbIBaTEIM) Pa3IWYHBIX KOHCTPYKIIMM;
"MOKpBbIE" ITUKJIOHBI.

3) Qunbmpyrowue ycmpoucmea — B HHUX TBEPAbIE YaCTUIBl 3aJCP KUBAIOTCS
MOPUCTHIMU NIEPETOPOJAKAMH.
B oty rpynmy BXomaTr (GUIBTPHI K3 Pa3lIMYHBIX MaTepuUaioB — TKAaHEHW, BOJIOKOH,
KEpaMHUKH, IOJTUMEPOB, 36PHUCTHIX CIOEB IPaBus, MECKA U JP.

4) dnekmpogunbmpbl — B HUX TBEPIbIE YACTUIBI OCAXKIAIOTCS MOJA JEHCTBUEM
AIEKTPUUYECKOTO TOJISL.

B meuieocaguTenbHbIX Kamepax BbIICICHUE MbUIA HPOUCXOAUT 34 CUET YBEIIMYCHUS
CEYEHUs BO3AYXOBOJA, BCIEACTBUE YETO CKOPOCTh T'a30IbUIEBOTO NOTOKA PE3KO MAJAeT U
YaCTUIIbl TBUIM BBINAJAIOT BHU3 TNOJ JCHCTBUEM CWIbl TSKECTH. B HMHEPIMOHHBIX
NBUICYJIOBUTENAX BBIICIICHUE TBUIM JIOCTUTAETCS IOCPEICTBOM PE3KOr0 HM3MEHEHHS
HAIIPaBJICHUS] Ta30lbUIEBOIO IOTOKAa WM YCTAaHOBKHM ~Ha €ro MNyTH HPEensTCTBUM,
BCJICICTBHE YEro 4YacTULbl NbUIA, CTPEMSCH COXPAHUTh HANpPaBJIEHHUE IBWKECHUS MOJ
BO3JICVICTBUEM CHUJIbI HHEPLIMH, YAAPSIIOTCS O MEPErOPOJKH BHYTPHU alllapaTa v BbINAJIAOT
BHM3 TOJ AEHCTBHEM CHWJIbI TSKECTU. B LMKIOHAX IBUIEBBIE YACTUILIBl BBIAEISIOTCS IO
JIEHUCTBUEM LIEHTPOOEIKHOM CHIIBI B TIpOLIecCe 3aBUXPEHUs (BpallleHusT) Ta30BOro MoToka. B
POTAlMOHHBIX (AMHAMHUYECKUX) TMbUICYJIOBUTEISIX ~Cemapaursl MbUIM I[POUCXOJHUT B
pe3ynbTaTe BpaiieHusa 6apadbana (BEHTUIIATOPHOTO KOJIECa).

B ocHoBe paboThl (QUIBTPYIOMIMX YCTPOMCTB JIEKUT NPOLECC MPOIYyCKaHUS
ra3oInbUIEBOM CMECH Ye€pe3 MOPUCTYIO MEPeropoaky. [Ipm 3Tom ras nmoaHOCTBIO MPOXOINAT
CKBO3b HEE, a YaCTHIIBI TIBLIHN 33/ICPKUBAIOTCS B 00bEME (PUIBTPYIONIEro MaTepraia u/uiu
00pa3yroT MbUIEBOM CJIO HA ero MOBEpXHOCTHU. Brigenenue TBEPABIX YaCTUI] U3 Ta30BOTO
NOoTOKa MNpu (QUIBTPALMK TMPOUCXOJUT B pE3YyJbTaTE€ COBOKYIHOIO JEHCTBUS CHUJIbI
uHEepLUH, OpoyHOBCcKO auddy3un u 3auemneHus. Kpome toro, onpenenéHHoe BIUSHUE
Ha Tpouecc GUIbTpauu MOTYT UMETh CHJIbI AJIEKTPOCTATUYECKOTO NMpuTsHKeHus. [1o Tumy
MaTepualia, U3 KOTOPOro U3roTaBIMBAIOTCA (GUIBTPYIOLIUE EPErOPOAKH, GUIBTPHI ACISAT
Ha TKAHEBBIE, BOJIOKHUCTBIC U 3€PHUCTHIE.

[IpuHumn JedcTBUS BCEX NbLICYJOBUTENEH "MOKpOro" Tuma 3aKiIoyaeTcss B
OCaXJAEHUHU TbUIEBBIX YACTHIL, IJIaBHBIM 00pa30M, 3a CYET CHIIBI HHEPLMU U OPOYHOBCKOM
mudpdysuu. BropocTteneHHOe 3HAYEHHE MMEIOT ILEHTPOOEKHOE U TPaBUTALMOHHOE
OCaXJICHUE, PEATTU3YIOTCS U IpYTUe MEXaHU3MBI.

B pesynbrate KOHTakTa 3ambUIEHHOTO ra3a € XHAKOCThIO oOpasyercss MexdaszHas
MMOBEPXHOCTh KOHTAKTA, KOTOPasi COCTOUT W3 Ta30BBIX MYy3BIPHKOB, Ta30BBIX M JKHJIKUX
CTpYH, Karemb, TUIEHOK JKUIKOCTH.

B 3aBucumocTH 0T (OpMBbI KOHTAKTa ra30BOM M KUAKOM (ha3 Bce criocoObl "MOKpoi"
IBUICOYMCTKU MOYKHO Pa3JICIUTh HA 3 TPYIIIIBI:

1 — ynaBnuBaHue B 00bEMe (C10€) )KUAKOCTH;

2 — ynaBiIvMBaHKE TUIEHKAMU KUJIKOCTH;

3 — ynaBIuBaHUE PacCHbUIEHHOM KUJIKOCTBIO (KaIuIsiMU) B 00bEME Tasa.

[To criocoOy neicTBUS BBIJCISIOT CIIECAYIONINE TUIThI Ta30MPOMBIBaTelel (CKpyOOepoR):

1 — monwle;
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2 — HacaJI04YHbIC;
3 — TapenbyaThie (0apOOTAKHO-TICHHBIE);,
4 — y1apHO-UHEPLUUOHHOTO JCUCTBUS;
5 — IEeHTPOOEIKHOTO JACHCTBHUS;
6 — TMHAMUYECKHUE (MEXaHUYECKUE);
7 — ckopocTHbIe (BeHntypn).

5. OuncTka ra3oBbIX cMeceH 0T ra3000pa3HbIX IpUMeceH

JUJIsi OYMCTKM OTXOISIIMX Ta30B OT Ta3000pa3HbIX M MapOoOOpPa3HBIX TOKCHYHBIX
BEIIECTB B MPOMBIIIICHHOCTH NPUMEHSIOT CIEAYIOLIHUE TPYHIbL METOAOB: METOJbI
copOIuu, KaTaJIUTUYECKUE U TEPMHUYECKHE METOJbI, METOJIbl KOHJIEHCAllUU U
KOMIIPUMHUPOBAHUS.

1. MeToabl copOuuu: OCHOBaHbI HAa CEJICKTUBHOM ITOTJIOIICHHUH OAHOTO WU
HECKOJIPKAX KOMITOHEHTOB Ta30BOM CMECH JKUIKAM WIA TBEPABIM IOTJIOTUTEIIEM.
CopOmwst Ob1BaeT HU3NIECKON M XUMUUYECKON (XeMOCOopOIms).

[Ipu ¢pusuyeckol copbyuu TOTNOTUTEIb HE BCTyHaeT B  XUMHUYECKOE
B3aMMOJICHCTBHE C H3BJICKAGMBIM W3 CMECH Ta30M; IIOTJIOHIAEMbIE MOJIEKYJIbI
yACPKUBAIOTCSI COPOCHTOM, TJIaBHBIM 00pa3oM, JEKTPOCTATUYECKIUMH CHJIAMU U CHJIAMHU
Ban-nep-Baansca.

[Ipu xemocopbyuu TOTIOTUTENb pearupyeT ¢ KOMIIOHEHTaMHU Tra30BOW CMECH C
o0pa3oBaHUEM MaJOJIETy4YUX WM MajJOpPaCTBOPUMBIX COEMMHEHUN. XUMUYECKash peaKius
MOJKET MPOTEKaTh Kak 00paTUMO, TaK U HEOOPATUMO.

CymiecTByOT JBa MNPUHIMINAATHGHO OTJIWYHBIX THUIIA COPOIIMOHHBIX MPOIIECCOB:
abcopOmms u agcopOus.

Abcopbuyus npencrapisier coOOW MOTTONMICHUE ra3a BCeM OO0BEMOM MOTJIOTUTEIS.
DTOT TPOIECC COCTOMT B NPOHUKHOBEHHHM MOJIEKYJ Ta3a B MacCy MOTJIOTUTENS C
oOpa3oBaHueM pacTBopa. PacmpocTpaHeHwe MoJeKysn Tra3a B Macce MOTJIOTHTENS
NPOUCXOANT, TJIaBHBIM oOpa3om, 3a cuér auddy3suun. B kauectBe (usmueckux
abcopOeHTOB B MPOMBIIIIEHHOCTH MCIOIB3YIOT BOAY, OPTAHUYECKUE PACTBOPUTEIH U UX
BOJIHBIE PacTBOpHI. B kauecTBe XeMOCOPOEHTOB MCIOIB3YIOT BOAHBIE PACTBOPHI COJIEH U
IeTI0YeH, OPraHuvIeCKIe BEIeCTBA U BOJHBIC CYyCIICH3UH PAa3TUYHbBIX BEIIECTB.

[Ipu aGcopOry MPOUCXOIUT MEPEeX0] BEIIECTBA U3 Ta30BOH (a3bl B KHUAKYIO, T.C.
OCYULIECTBIISICTCS Mepejaya MacChl BEIIECTBAa OT raza K KHAKOCTH. JTOT MPOIECC COCTOUT
U3 TPOIECCOB IMEepeHoca BemiecTBa B KaxaoW u3 (a3 (mMaccoomdaya) u mepeHoca
BEIIECTBA Yepe3 rpaHully pasjaena a3 (Macconepedaya). Ilpu »ToM npuHUMaeTCs, YTO Ha
rpaHule pasjena (a3 cyuecTByeT paBHOBECHE.

[Ipu ¢usnueckorr abcopOIMM ypaBHEHHS MacCOOTIA4M JJIsi TPOIECCOB MEpeHoca
BEIIECTBA B KXXI0U u3 ¢a3:

G =BrF-(P—Pp),

G =Bl - (Cp—O),

rae G — macca BelecTBa, IEPEHOCUMOTO B €IMHUITY BPEMEHH, KI/C;
2
F — moBepxHOCTh KOHTaKTa (a3, M";
P — naprmansHOe JaBiieHHE MOTJIONIAaeMOT0 BEIleCTBa B ra3oBoi ¢ase, Ila;
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C — KOHIIEHTpalMsI TOTJIOIIAEMOTO BEIIECTBA B KUJIKOU (ase, KT/M;
Br U Py — KOO(QHUIHEHTHI MACCOOTIAYM B ra30BOil M KUAKON (asax, Kr/(M>-C) Ha
SAVHUITY JIBIKYIICH CHITBI.
VYpaBHeHus Maccomnepenayu s IpoIecCoB MEPEHOca BEMIECTBAa M3 OJHON (a3bl B
IpyTyIo npu pusndeckoit abcopormm:
G =KF-(P— P¥*),

G =KyF-(C*—C),

rie P* — mnapuManbHOE [aBJICHHE TMOTJIOIIAEMOT0 BEIIECTBAa, PABHOBECHOE €ro
KOHIICHTPAIH B KUIKOCTH, [1a;

C* — KOHIIEHTpalMs MOTJOMAeMOr0 BEIIECTBA B JKUAKOCTH, PAaBHOBECHAs €ro
NMapLIHATLHOMY JABJICHHUIO B ra3e, KI/M;

Kr 1 Ky — k03(bdUIMEHTH Maccomepenady, OTHECEHHbIE K OMHON U3 (a3, Kr/(M-c)
Ha CIMHUILY JBUKYIIEH CUJIBI.

[Tpu mpoTexkanuu MPoOIECCOB XUMUUECKOU abcopOIum abCcopOUPyEMBIi Ta3 B )KUIKOM
(aze BCTymaeT B XMMHYECKYIO PEAKIMIO C IMOIJOTUTEIEM. YpaBHEHHUE MacCOOTIaud B
KUAKOHN (aze nmpu XxeMocopOLHUHU MOXKET ObITh 3alUCAHO B ABYX BapUAHTaX:

G' = P'xl - Ax
NN
G' = BxF - (Axc + ),

rae Ay = Cp— C — nBXKYyIas cuiia abcopOIuu B )KUIKOU (ase;

0 — BeIMYMHA, HAa KOTOPYIO IIOBBIIMIAETCS IBIDKYIIAs CHJa B KUAKOH ¢daze mpwu
MPOTEKAHUH B HEW XMMUYECKOW PEAKIINH.

O06o3HavYeHUST CO IITPUXOM COOTBETCTBYIOT OIHMCAHHBIM BBIIIE TMapaMeTpam
abcopOITMH, COMTPOBOKIAEMON XUMHIESCKOM PEAKITHECH.

Adcopbyus tpencraBisieT co00N KOHIEHTPUPOBAHUE BEIIECTBA HA MOBEPXHOCTHU
pazznena nByx (a3. DTOT MPOLECC COCTOMT BO B3aMMOJCUCTBUU MOJIEKYJl WUJIM HOHOB
azicopOara ¢ MOBEPXHOCTbIO ajcopOeHTa 3a cu€r cui Ban-nep-Baanbca, BOAOPOAHBIX
CBSI3EH M BJIEKTPOCTATUYECKUX CHl. B KauecTBe (u3HUECKUX aJCOPOCHTOB HCIOIB3YIOT
TBEPIBIC MOPHUCTHIE MaTEpPHAIbl C CHJIBHO Pa3BUTOW BHYTPEHHEH MOBEPXHOCTBHIO —
AKTUBUPOBAHHBIM yToJib, CHJIMKAreib, aJllOMOTeNb, LEOJUTHl W aAp. g npoTexaHus
IIPOLIECCOB  XeMOCOpOnuu (Gu3HUecKre aacopOEHThI JOMOTHUTEIBHO MPONMUTHIBAIOTCA
XUMUYECKUMU PEAKTUBAMH, B3aMMOJICHCTBYIOIIMMUA C KOMIIOHCHTAMH OYHIIIAEMOMN
ra3oBOM CMECH.

Benuuuna amcopOuuy 3aBUCUT OT MPUPOJBI TMOTJIOIMIAEMOTO BEIIECTBA U €r0
KOHIIEHTPAIIMN B Ta30BOM CMECH, MPHUPOABI MOBEPXHOCTH aJCOPOEHTa M XapaKTepa ero
MOPUCTOCTH, a TAKXKe OT JaBIECHUS M TEMIEPaTyphl. DKCIEPUMEHTAIHLHO BEITUYHHY
a7CcopOIMM HAXOAAT U3 COOTHOIICHHUS:

A =x/m,

I7Ie X — KOJIMYECTBO MOTJIOMIEHHOTO BEIIECTBA (MOJIb);
m — Macca MorJioTuTens (Kr).
KOJIM4ecTBO MOTIOMEHHOrO BEIIECTBA HA 1 M° MOBEPXHOCTH aiCOPOCHTA HA3BIBAIOT
yACIBHOM aJICOPOIHEH:
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= A/S,

rJie S — [I0Ma b TOBEPXHOCTH aacopbenTa (M°).
dusudeckast amcopOIMsl MPOTEKaeT, TJIaBHBIM o0Opa3oMm, 3a cuér cun Bas-mep-
Baanbca u sBisercs OOpaTUMBIM OSK30TEPMHUYECKHM TIPOIECCOM. 3asUcUMOCMb,
OTpa)karolas CBsI3b 8€/IUYUHbI adcopbyuu orpeeiEHHOr0 KOMIIOHEHTa Ta30BOM CMecH
om ero napyuasibHo20 0OaeJsieHUsi TIPUMEHUTEIHHO K KOHKPETHOMY aJICOPOCHTY B
yCIIOBUSX paBHOBecHs] MexAy ¢azamu rpu MocmosiHHOU memrepamype, Ha3bIBaeTCs
uzomepmot adcopbuyuu:
r=fp),

rae P — mnapuuanpbHOE JaBJICHHE IOIVIOMIAEMOIO0 KOMIIOHEHTAa B Ta30BOM CMECH,
PaBHOBECHOE C BEJIUYMHOU ero azcopOumu /. CyliecTByeT 5 TUIOB SKCIEPUMEHTAIBHO
NOJIy4aeMbIX U30TEPM (PU3NYECKON afcOpOIMU apOB U ra30B Ha TBEPABIX aIcOPOCHTaX.

XuMuueckass aacopOuUMst YacTo SBISETCS HeoOpaTUMbIM . MPOLECCOM, HOCHUT
cnenupuyeckuii M30UpaTeNbHBIA XapakTep M NPUBOAUT K OOPa3oBaHUIO MPOYHBIX
MOBEPXHOCTHBIX COEIMHEHUN MexAy azacopbatoM u aacopbeHtoM. C MOBBILIEHUEM
TEeMIIepaTypbl CKOPOCTh XEMOCOPOIMHU, KaK U JII00OM JPYrol XUMHYECKON peakiluw,
BO3pPACTAET B COOTBETCTBHUU C YPAaBHEHUEM AppeHuyca:

K= A_e-E/RT,

rae K — KOHCTaHTa CKOPOCTH PEAKIIUH;

A — IpeIPKCIIOHEHIUATIbHBIN MHOKUTEIb;

E — sHeprus akTuBaIMu XUMHYECKON PEaKiIiy;

R — yHuBepcanbpHas ra3oBas MOCTOsTHHAS

T — abcomoTHas TeMIeparypa.

OCHOBHBIMH CBOWCTBaMU aJICOPOCHTOB SBJISIOTCS CTPYKTypa (pa3mepsl TMop),

AKTUBHOCTD (EMKOCTB) U U30MPATEIbHOCTH (CEJIEKTUBHOCTD ).

2. Katanutuyeckue MeToAbl: OCHOBAaHbl HAa XUMHYECKUX IPEBPALIECHUAX
TOKCHUYHBIX KOMITIOHCHTOB OTXO/AIIUX I'a30B B HCTOKCHUYHBLIC Ha IMOBCPXHOCTH TBépI[BIX
KaTaau3aTopoB.

Kamanu3zamopamMu Ha3bIBaIOT BEIECTBA, B3aUMOACUCTBYIOIIME C MOJIEKYJIAMHU
pearupyomux. BeECTB, U3MEHAIOINE CKOPOCTh XUMUYECKON PEAKLIUUA U BBLACIISIOIIHAECS
3aTeM B XUMWYECKH HEM3MEHHOM BUJIE.

Karanutuyeckue MEeToIbl OUMCTKHU ra30BbIX CMECel MPEeICTaBIsAI0T COO0M MPOIECCHI
reTepOreHHOr0 KaTajln3a, MPOTEKAIIMe Ha I'paHule pas3jena ra3oBod W TBEpHOHN ¢as.
JlelicTBUe KaTalu3aTOPOB OCHOBAHO Ha 0OOpa3oBaHUM MEXIy KaTajau3aTopoM U
pearupyromuMy  BELIECTBAMHU  IIPOMEKYTOUHBIX  ITOBEPXHOCTHBIX  COCAMHECHUI
(aKTUBHPOBAHHBIX KOMIUIEKCOB), pPaclaJalolIUXCs C BBIIEICHUEM NPOAYKTOB PEAKLIUU U
KAaTaJIM3aTOPOB. Y CKOpAIOLIEe NEHUCTBUE KaTalu3aTopa HAa3bIBAIOT €ro akKmueHOCMbIO.
Omna npencrapiser coO0W OTHOILIEHHWE KOHCTAHT CKOPOCTEH pPEaKIui, MPOUCXOSAIIUX C
y4acTHEM KaTalu3aTopa U 0e3 Hero:

a =K. /K = "™
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rae AE = E — Exy; E m Egy — DHEPIUU aKTUBALIMM XUMUYECKOW PEAKIIUU B IIPUCYTCTBUU
KaTanu3aropa u 0e3 Hero.

B pesynbraTe peann3anuy KaTaTATUYECKUX METOJIOB MOTYT IMPOTEKATh CIEAYIOIINE
IIPOLECCHI:

1 — okucnenue npumeceil 1o auokcuaa yriepoaa CO, u Boubl (MCHOJIB3YETCS IS
YTJIEBOJIOPOJIOB, CIIUPTOB U IPYTHX OPTAHUYECKUX BEIIECTB);

2 — OKHCJICHUE MPUMECEH B LICHHBIC MPOIYKTHI (MCIOIb3YETCsl AJISI XJIOPOPraHUYECKUX
BemiectB, SO,, OKCHUIOB a30Ta C MojydeHueM, cooTBeTcTBeHHO, Cly, H;SOy,
HNO3);

3 — BoccTaHOBJIEHUE IpUMeceil B 0e3BpeaHbIe MpoayKThl (Hanpumep, NO'B N,);

4 — BOCCTAHOBIJICHHE IIPUMECEN B LIEHHbIE TPOAYKTHI (Harpumep, SO, B S);

5 — pasnokeHue npumecen 10 0e3BpeAHbIX MPOAYKTOB.

B kadectBe KaTanu3aToOpoB MpPU OCYUIECTBICHHHM KATAIUTHYECKUX IPOIECCOB

UCIIOIb3YIOT IIATUHY, METAJLJIbI IUIATHHOBOTO psifia, OKCUAbL ME/IU, MapraHia, HUKEIs,

XpoMa U IpyTuX METAJIOB U IIp.

3. Tepmuyeckme MeTOAbl: OCHOBAHBI HA BBICOKOTEMIIEPATYPHOM OKHCIECHUH
KOMITOHEHTOB Ia30BOM CMECH KHCIOPOJOM. [[s peanu3aiuu 3TUX METOJI0B HEOOXOAUMO
NOAJIEP’KAHNE BBICOKHX TEMIIEPATYP Ta30BOM CMECHU ¥ HAJIWYME JOCTATOYHOI'O KOJIMYECTBA
KHCIIOpOAA.

4-5. MeTtoabl KOHAEHCAUUU W KOMPUMUPOBAHUSA: OCHOBAHLI Ha SBJICHHUU
yMeHBIHeHI/IH JdaBJICHUS HACBIIIICHHOT' O napa paCTBOpI/ITeJ'ISI HpI/I ITIOHU>KCHHUHN
TeMmneparypel. B cilydae ucCmosib30BaHWsS ~METOJa KOHJEHCAIlMU CMECh IapoB
pacTBOpPUTENSL C BO3yXOM MPEIBAPUTEIIHPHO OXJIaXJIAIOT B TEIUIOOOMEHHHKE, a 3aTeM
KOHJACHCUPYIOT. MeToJ KOMIPUMHPOBAHUS AHAJIOTMYEH METOJY KOHJICHCAIlMA C TOHU
pa3HUIEH, YTO Mapbl PACTBOPUTENS HAXOASITCS TIPU ATOM T10J1 U30BITOUYHBIM JaBJICHUEM.

Bri6op METOMOB M KOHKPETHBIX CXEM OYHCTKH OTXOMSIIUX Ta30B OT TOKCHYHBIX
ra3oo0pa3HbIX W MapooOpa3HBIX TMpUMEced 3aBHUCHUT OT LEJIoro psga (akTOpOB:
XUMHUYECKOTO COCTaBa Ta30BOM CMeCH, KOHIICHTPAIIMM W arperaTHoro COCTOSHUSA
colepKaImuxcss B HEH KOMIIOHEHTOB, €€ o0BEéMa W TeMmmeparypbl, HMEIONIUXCS Ha
MPEANPUATHA TEXHOJIOTHYCCKIUX BO3MOXKHOCTEH, TpeOyeMO CTETeHH OYUCTKUA W T.II. H
IPOM3BOIUTCS HA OCHOBAHUH PE3yJIbTATOB TEXHUKO-2KOHOMHUYECKHUX PACUETOB.

6. HopmupoBaHue 1 OlIEHKA Ka4yeCcTBAa BOJHOM Cpebl

[TonsiTHe KayecTBa BOJBI BKJIIOYAET B c€0s COBOKYIHOCTH IOKa3aTeleil cocTaBa W
CBOMCTB  BOJBI, ONPEACISIOIIMX MPUTOJAHOCTh €€ Uil  KOHKPETHBIX  BHJIOB
BOJOIONBb30BaHUA W  Bojomnorpedsienus. Ilo  xapakrepy  BOJOMNOJB30BaHUS U
BOJOINOTPEOJIEHUS U IO HOPMUPOBAHUIO KayeCTBa BOJA MOApa3eisieTcsl Ha 3 KaTeropuu:

1 — XO3SIICTBEHHO-NIUTHEBOTO HA3HAYEHUS;

2 — KyJIbTYpPHO-OBITOBOTO Ha3HAUYCHHUS;

3 — ppI00X035CTBEHHOTO HA3HAYCHHUSI.

OCHOBHBIM HOPMATHBHBIM TPeOOBaHHMEM K Kauy€CTBY BOJIbl SIBIISETCS COOIIOJICHUE
YCTaHOBJICHHBIX BEJIMYMH IIPEAEIBbHO-I0ITYCTUMBIX KOHLIEHTPALUil BELIECTB.
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[IJK pa3nuyHbIX BEIIECTB B BOJE HOPMHUPYIOTCA 1O JiuMumupyrowemy
rnokazamesnr epedHOCMU, TOJI KOTOPbIM IOHMMAIOT HauOOJbIIee OTPUIIATEIHHOE
BJIIUSIHUE, OKa3bIBAEMOE JaHHBIM BEILIECTBOM.
Brigemstor cnenyromue JIIB:

1) caHumapHO-moOKCcuKo/o2u4eCcKuli  —  BKJIKOYAET  NPOSIBJIEHUA  MPSMOro
TOKCHYECKOTO BO3JECHCTBHS HA OPraHU3M YEJIOBEKA;

2) obwecaHumapHbIl — BKJIOYAeT BIHSHHE Ha OOIIECAHUTAPHOE COCTOSHHE
BOJ0EMA, B TOM YHCJIE HA €r0 CIOCOOHOCTh K CAMOOYHUIICHUIO;

3) opeaHorenmuyecKkuli — BKJIIOYAET BIUSHUE HAa NPHUBKYC, OKpacKy, 3amax,
IPO3PavyHOCTh BOJIBI, IIEHO- U TUIEHKOOOPAa30BaHUE;

4) mokcukonoau4deckuli — BKJIOYAeT TMPOSBJICHUS MPSIMOr0 TOKCHYECKOTO

BO3JICHCTBUS HA TUAPOONOHTOB;

5) pbiboXx035UCMBEHHbIU — BKJIOYAET BIUSHUE HAa BKYCOBBIE KayecTBa phIObI U
JIPYTUX TPOMBICIOBBIX BHJIOB T'MIPOOMOHTOB, HAKOIUIEHWE B HUX TOKCHYHBIX BEIIECTB,
OTACHBIX JIJISl YEIOBEKA U JKUBOTHBIX.

HopmupoBanue kadectBa BOJABI XO35SHCTBEHHO-TTUTHEBOTO U KYJIBTYPHO-OBITOBOTO
Ha3HauYeHUs ocyiecTBiseTcs no Tpém nepsbiM JIIIB, ppib0x035HCTBEHHOTO Ha3HAYCHUST —
IIPEUMYIIECTBEHHO 110 TPEM nociienaum JIIB.

[Ipn Hanuuuu B BOJE HECKOJBKUX BeHIECTB C OavMHAKOBbIM JIIIB conmepxanue ux
JOJKHO COOTBETCTBOBATH YCIIOBHIO:

2 <1
i=1 ITIK;

rae C; — dakTudeckas KoHIleHTpanus i-ro BemectBa B Boae; I[IJIK; — mpenenbHO
JOTMyCTUMas KOHIIGHTpaIMs i-r0 BeMIecTBa B BOjE; #n — 00Ilee KOJIMYECTBO BEIIECTB C
onuHakoBbiM JIIIB, mpucyTcTBYIOMMX B BOJIE HOPMUPYEMOT'O BOJIHOT'O O0BEKTA.

HopmupoBaHnue kagecTBa BOJIbI TaKKe IMPEANOJIaraeT yCTaHOBJIECHHE MOKa3aTeleH,
XapaKTEPU3YIOLINUX COJAEPHKAHUE B HEW  PACTBOPEHHOIO KHUCIOPOJAa WU OPraHUYECKUX
BeniecTB. K Takum moka3zatensMm otHocaTcsa BIIK u XIIK.

Bunoxnmuueckoe norpedneHme kucnopoga (BIIK) - 310 KOnMu4yecTtBO
Kucnopoga, Kotopoe TpedbyeTca ANA MOSIHOrO OKUCIIEHUSI BCeX HaxoasLWMUXCA B
BOAe OpraHM4YeCKUx BewecTtB B pe3ynbTaTe MPOUCXOASLWUX B  Heun
OMOXMMMNYECKUX NPOLIECCOB.

Xumunuyeckoe norpedneHue kucnopoga (XIIK) — aTo KonuyecTtBo Kucnopoaa,
KOTOpoe TpebyeTrca AN XUMMWUYECKOro OKUCIIEHUSI Haxogswuxcs B BoAe
OopraHu4yecKux BeLecTB CUNbHbIMU OKUCITUTENSIMMU.

OreHka KadyecTBa BOJBI MPOM3BOJIUTCS MO CIEAYIOIIMM TOKa3aTeNsM: COJIEePIKaHNe
B3BEIICHHBIX M IUIABAIONIMX BEIIECTB; 3amax; OKpacka; NpHWBKyC; 3HadeHue pH;
TeMIlepaTypa; HaJUYyue PpACTBOPEHHOIO KHCIOpPOJAa U OpPraHUYEeCKUX BEIIECTB;
KOHIEHTpPAIUsI TOKCUYHBIX TPUMECEH.

JIJist OLIEHKHM M KOHTPOJS COJAEp aHUsl TOKCHYHBIX IpHUMecel B 00BEKTax BOIHOM
Cpelbl Ha MPaKTUKE OOBIYHO HCIIOJB3YIOT 2 TPYyNIbl METOAOB: AuddepeHmaibHbie 1
KOMIIJICKCHBIE.

Huddepennmanpupie  METOJABI TMPEANONaratoT ucnosib3oBanue BennmuuH [1JIK
OTJICTILHBIX BEIIECTB.

KoMrekcHpie METOIbI TPUHIUIHAIIBHO PA3ISISIFOTCS Ha 3 TPYIIIHL:
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1. Meroasl, MO3BOJSIOLIME OLEHUBATH KAyeCTBO BOJBI IO COBOKYMHOCTHU
TMIPOXUMHUYECKUX (coaep:kaHue OMOreHHbIX BemecTB M kuciopona, BIIK, XIIK),
rupodusnueckux  (cojepxaHue  B3BeC€H, IPO3PAYHOCTH), TUAPOOMOIOIMUECKUX
(buomacca BoJOpOC]EH, BEIMYMHA IEPBUYHOM MPOIYKLIMU) U MHUKPOOMOJIIOTHYECKUX
(YUCIIEHHOCTh Pa3IMYHbIX Py OaKTEpHil U MUKPOOPTaHW3MOB) TIOKa3aTeeH.

2. Mertoapl, OCHOBaHHbIE Ha  HCIIOJIb30BAHUU  OOOOLIEHHBIX  YHUCIIOBBIX
XapaKTEPHUCTHUK KadyecTBa BOJABI, ONIPENEIIEMBIX IO PSIIy OCHOBHBIX IOKa3aTeNel U BUIAM
BOJIOIIOJIb30BAHUS.

3. Meroapl, onuparoIIrecs Ha UCI0JIb30BaHNe OroTecTupoBaHus. OHU 3aKIH0YAIOTCA
B HaOJIOJAEHUM 3a BO3JEKWCTBHEM BOJbl Ha BOJHBIE MHUKPOOPTraHW3MBI W OLEHKE €€
KayecTBa MO MX OTBETHBIX peakuusM. TecT-00beKTaMH WM TECT-OPTaHM3MaMHU CIyKaT
OJIHOKJIeTOUHble MH(Yy30puH, Oakrepuun W T.0. IIpu Mcnonb30BaHMM OMOTECTUPOBAHUS
HAJO0 Y4YMUTHIBATh, YTO pa3Hble BHUAbl TECT-OPIaHU3MOB MOTYT HPOSBIATH Pa3HYIO
qyBCTBUTEJIIBHOCTh K OJHUM M TEM € BEUIECTBaM, AUAala3oH KOTOPOM 3aBUCUT OT
npupojpl  BemiectBa. [loaToMy mpu OMOTECTHMPOBAaHMM HEOOXOAMMO HCHOJIb30BaTh
CJIeyIolllee MPaBUIO: €CIM B OTHOLIEHUM KaKOro-JIM0O TecT-OpraHu3Ma aHaJIu3upyemast
npoba BOJbl TOKCUYHA, TO MPoOa ONpeeEHHO TOKCUYHA; €CIIM K€ TOKCUYHOCTb HPOObI
BOJbl B OTHOLIEHUWH OJHOTO BHJ@ TECT-OPFraHU3MOB HE OOHapyXeHa, TO OHa
HNOTEHIIMAIIBHO MOKET 0Ka3aThCsl TOKCUYHOM.

7. O01masi XapakTepUCTHKA CTOYHBIX BOJ U METO/I0B UX OUYUCTKH

CTo4Hble BOAblI — 3TO BOAbI, UICNOJIb3OBaHHbIEe YEJIOBEKOM Ha ObITOBbIE UMU
NPON3BOACTBEHHbIE HYXAbl U NONy4YUBLLUNE NMPU 3TOM AONOSIHUTENbHbIE NPUMECH,
M3MEHMUBLUME WX MepBOHaYanbHbLIN XUMUYECKUM cOocCTaB WU usnyeckme
CBOMCTBA, a TaKke BOAbl, CTeKallue C TeppuTOPUA HACENEHHbIX MecCT,
NPOMBbILWISIEHHbLIX NPEeANPUATAN U CEJIbCKOXO3ANCTBEHHbLIX Monen B pe3ynbTaTte
BblNageHusi aTMocdepHbIX 0CafKoB.

Paznuuaror ciefyronme BUAbI 3arps3HEHUM CTOYHBIX BOJI:

1. TenoBoe 3arpsi3HEHUE.

2. 3arpsA3HeHUE MUHEPAJIbHBIMU COJISIMHU.

3. 3arpsi3HeHHE B3BEIIEHHbIMH BEIIIECTBAMMU.

4. 3arpsi3HeHUE TAKETBIMU METAIIIAMH.

5. 3arps3HeHue oprannyeckumu BemectBamMu 1 BMC
6. 3arps3HeHHe HePTEPOIYKTaMHU.

7. 3arpsi3HeHHE OMOTeHHBIMH JIEMCHTaMU.

B oOuiem BHzE 3KOJOro-XMMHYECKHME TpeOOBaHHA K OYHMCTKE CTOYHBIX BOJ
bopMyTHPYIOTCS CIEAYIONIAM 00pa3oMm:
1. Ctok, cOpaceiBaeMblii B BOAOEM, HE JIOJDKEH HapyllaThb CUCTEMY CAMOOYMWIICHHS
BOJIHOM CpEJIbl.
2. CTOK He JI0JKEH 00J1aJJaTh TOKCUYHOCThIO B OTHOLIEHUU OOUTaTeseil BOAHON Cpeibl.
3. CTok He JO0KeH HapywaTh JUHAMUKY BHYTPUBOAOEMHBIX OKHCIHMTEIbHO-
BOCCTaHOBUTEJIbHBIX MTPOLIECCOB, (POPMUPYIOIIMX PEIOKC-COCTOSIHUE BOAHON CPEIBI.

HNmerotes CICAYOMHUEC IIYTH YMCHBIICHUS KOJIMYCCTBA CTOYHBIX BO!:
- pa3pa60TKa U BHCAPCHUC 6€3BOI[HLIX TCXHOJIOTHYCCKHX ITPOLUCCCOB,



16

YCOBEPILIEHCTBOBAHKUE CYLIECTBYIOUIUX TEXHOJIOIMUYECKUX MPOIIECCOB;
pa3paboTKa ¥ BHEAPEHHUE YCOBEPILIEHCTBOBAHHOIO 000Dy 10BAHMUS;
BHEJPEHHE anapaToB BO3AYIIHOTO OXJIAXKIEHHUS BMECTO BOISHOTO;

s exTUBHAS OYMCTKA CTOUYHBIX BOJI;

MOBTOPHOE MCIOJIb30BAaHUE OYUIIICHHBIX CTOYHBIX BOJI B 0OOPOTHBIX IMKJIAX.

I[J'IH KaXXIO0Tr0 BHJa CTOYHBIX BOA CYHICCTBYCT OIITHUMAJIbHAA CTCIICHb OYHCTKHU. I[a;xe
1oCJIe TIIyOOKOM OYMCTKY COpachiBaeMbI€ BOJIbI JOJKHBI ObITh pa30aBiIeHBl YUCTOM BOJIOM.
HpeI[HpI/IHTI/Ie JOJI?KHO o0OecrieuynBaTh TaKOE IMOCTYINUICHUC 3arpsa3HAronnMX BCHICCTB B
COCTaBC CTOYHBLIX BOJ B IMPHUPOJHYIO BOAHYIO CPCAy, IPpU KOTOPOM 3TH BEHICCTBA CMOI'YT
paccesTbea  (pa30aBUTbCS) B HEM 10 NPENEIbHO-IONYCTHUMBIX  KOHLEHTpaLui.
Bo3MOXKHOCT, Takoro pasz0aBieHUs TapaHTUPYETCS COOJIOJCHUEM HOpMaThBa Ha
coJiepKaHMe BpeAHBIX BemecTB B crokax — [1J]C.

MNpenensHo ponyctumbin__cbpoc  (IIJIC) - mMakcumanbHOe KONM4YecTBO
3arpsisHsilollero BewecTBa, cOpacbiBaeMoro B COCTaBeé CTOYHbIX Bog B
NPUPOAHBLIA BOAHbLIA OOBLEKT B €AUHULYY BPEeMEHMU, NpeBbilleHUe KOTOporo BeaeT
K npeBbiweHuto MNMAOK 3arpasHsaowero sewecTsa B JdHHOM BOAHOM 00 beKTe.

['eHepa’bHBIM CTPAaTErMYECKUM HaIpaBICHUEM JIMKBUIALMU 3arpsi3HEHHs] BOJHBIX
OOBEKTOB TIOCPEACTBOM COpOca CTOYHBIX ~ BOJ SIBISICTCS CO3/aHUE OE30TXOTHBIX
TEXHOJIOTUi. B paMkax 3Toro HanpasiieHHs] HanOoIee peajbHbIM HHXXEHEPHBIM PEIlICeHUEM
npoOsieMbl SIBJISIETCA OpraHU3alMs Ha NPEANpUsATUAX OOOPOTHOrO BOJOCHAOKEHHS.
[Ipumenenue cucteM OOOPOTHOTO BOJAOCHAOXKEHUS NAa€T JBOMHOW TOJIOKUTEIbHBIN
3¢ (deKT: MO3BOJISAET CYLIECTBEHHO CHU3UTH IMOTPEOJIEHUE CBEXEW BOJBI M MCKIIIOYAET
IOCTYIUIEHUE CTOYHBIX BOJ B NMPUPOIHBIE BOAOEMBI, MIPENOTBpPALLAs, TAKUM 00pa3oM, UX
3arpsi3HEHUE.

OcHoBHasi kiaccu(ukanus METOJOB- OYMUCTKH CTOYHBIX BOjA Oasupyercs Ha
arperaTHOM COCTOSIHUM M XHUMHUYECKOW  MPUPOAE COJEPKALUIUXCA B HHUX MPHUMECEH.
CornacHo 3Tol KiaccuuKanuy pa3auvaroT 4 TPYIIbl METOIOB:

1 — MeTO/1bl OUKCTKHU OT AUCIEPCHBIX MPUMECEH, KaK TBEPABIX, TAK U KUJIKUX;

2 — METOJIbl OYUCTKHU OT PACTBOPEHHBIX MUHEPAIBHBIX BEIIECTB;

3 — METO/Ibl OYMCTKHU OT PACTBOPEHHBIX OPTaHUUYECKUX BEIECTB;

4 — MeTOoabl OUUCTKHU OT T'a30B.

Kpome Toro, MeToAbpl OUMCTKH CTOYHBIX BOJI MPHUHSTO Pa3ieiiaTh Ha pPearcHTHbIC U
Oe3peareHTHble.  PeareHTHbIMM  HA3BIBAIOTCS  METOJbI, B  KOTOPHIX  OYHCTKA
OCYILIECTBIISIETCS B PE3yJbTaTe MPOTEKAHUS XUMHUYECKUX MPOIECCOB MPHU A00aBJICHUU B
BOJY CIELMANBHBIX BEHIECTB — peareHTOB. OcTajgbHble METOJIbI OUYHUCTKH CTOYHBIX BOJI
SBJISIFOTCSI O€3peareHTHBIMU.

Br160p TeXHOIOTHUYECKON CXEMbl OYUCTKU CTOYHBIX BOJI OMPEIEISETCS LEIbIM PSIOM
(haKkTOpOB, OCHOBHBIMH M3 KOTOPBIX SIBISIFOTCS:

- NPOUCXOXKJACHUE U KOJIMYECTBO CTOYHBIX BOJI;

- XHMHYECKas MPUPOJAa U KOHLEHTPALIUS TPUMECEN;

- TpebyeMas CTeTIeHb OYMCTKHU C yUETOM TOCISTYIOIIETO UX UCIIOIh30BaHNUS,

- 3(h}EeKTUBHOCTH OUHCTKH.
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8. MexannuecKkue MeTOAbI OUNMCTKH CTOYHBLIX BOJ

MexaHn4eCcKrue METOIbl MCHOJIB3YIOT I OYUCTKM CTOYHBIX BOJ OT B3BELICHHBIX
IpUMECE — Kak TBEPABIX, TaK M JKUIAKUX. MexXxaHHuecKas OYUCTKA SBISETCA
00s13aTeJIbHBIM TEPBBIM 3TATIOM OUYHUCTKH CTOYHBIX BOJI JTFOOOTO MPOUCXOXKICHHUS.

K Meromam MeXaHWYECKONW OYMCTKA OTHOCSITCS MPOLEKUBAHUE, OTCTAUBAHUE W
bunbpTpOBaHUE.

[Ipouie’xvBaHre MPUMEHSIIOT JUISI BBIICJICHUS W3 CTOYHBIX BOJA TPpyOOAMCHEPCHBIX
TBEPABIX yacTull pazmepom Oosiee 20 mm (Oymara, TpsnbE, nepeBo u mp.). st aToit nenu
HAa TyTH JBIKEHUS CTOYHBIX BOJ YCTAaHABIMBAIOT Pa3HOOOpPA3HBIE IEPETOPOJIKU —
pemeETKN, ceTKku MW cuta. lleperopoJku H3roTaBIMBAIOT M3 METAUIOB, CIUIABOB H
m1acTMacc.

OTcrauBaHue NPUMEHSIOT ISl BBIACTCHHUS W3 CTOYHBIX BOJ TPyOOIUCHEPCHBIX
TBEPABIX YACTHUI] M KUAKUX (KaleJbHbIX) MpUMEced (Macel, XUPOB, CMOJ, HEPTU H
HE(TENPOYKTOB).

OTcTauBaHue MOXET OCYIIECTBIAThCA MOJ JEHCTBUEM TPaBUTALMOHHBIX U
LEHTPOOEkKHBIX CWI. B mepBoM cilydae npolece OTCTanBaHUs NPOBOJAT B MECKOJIOBKAX,
OTCTOMHUKAX M OCBETJIMTENSAX. BO BTOPOM cilyd4ae MCHOJNB3YIOT TMAPOLMKIOHBI H
neHtpugyru. B ocBeTnuTENnsxX  OAHOBPEMEHHO €  OTCTaMBaHUEM  IIPOUCXOIUT
(UIbTpOBaHME CTOUHBIX BOJI YEPE3 CIIOW B3BEIICHHBIX YACTHLI.

JUist ynajneHuss W3 CTOYHBIX BOJI KameJbHBIX IPUMECEH C IJIOTHOCTBIO HHXKE
IUIOTHOCTH BOJIbI UCIIOJIB3YIOT He(Te-, MAaCI0- U JKUPOJIOBYLIKH.

OunbTpOBaHWE NPUMEHSIOT JUIS BBIICJIEHUS M3 CTOYHBIX BOJ TOHKOJIMCIIEPCHBIX
TBEPJIBIX WM KUJIKUX IPUMECEN, HE BBIACIUBIINXCS IPH OTCTAMBAHUM.

Briaenenne npumecen NpoOUCXOINUT B PE3yIbTaTe MPOXOKIACHHUS CTOYHBIX BOJ Yepes
MIOPUCTHIE MIEPETOPOAKH, MPONMYCKAIOIMNE  KUAKOCTH U 33JEepKUBAIOIINE
mucneprupoBannyio - $azy. Ilpomecc  dunmbTpoBaHMs  UAET TOH  JEHCTBHEM
TUAPOCTATUYECKOrO0  JaBJA€HUs - CTOJI0Aa JKMAKOCTH, TIOBBIIIEHHOTO JIaBJICHUA Haj
NIEPETOPOAKOM MU BaKyyMa IOCJIE EPETOPOIKH.

OUIBTPYIONIMMHU [IEPErOPOAKAMU MOTYT CIYKUTh CETUATHIC AJIEMEHThI U 3€PHUCTHIN
cnoit. ITpu uibTpoBaHUY ‘Uepe3 3epHUCTBIA CJIOW JCHCTBYET LEJBIA PsJi MEXaHU3MOB
W3BJIEYCHUS YaCTHUIl U3 BOJbl, OCHOBHBIMHM U3 KOTOPBIX SIBJISIFOTCS: MPOLIEKUBAHUE (YUCTO
MEXaHAYECKOE M3BJICUCHUE); TPABUTALIMOHHOE OCAXK/ICHHE; NHEPLUUOHHOE 3aXBaThHIBAHUE;
dbusznueckas ¥ XUMUYECKast aACOPOIMS; KOATyJSIIMOHHOE OCAXICHHE, OMOJIOTUYECKOE
BbIpaIlMBaHHE.

9. ®DU3NKO-XUMHYECKHE METOAbI OUHUCTKH CTOYHBIX BOJ

@JioTauUI0 NPUMEHSIOT JUIsl YAAJIEHHUS U3 CTOYHBIX BOJ JUCIEPCHBIX TBEPABIX U
KaneyibHBIX npumeceil pazmepoM oT 0,2 1o 1,5 MM, KOTOpbIE CaMOIPOU3BOJBHO IJIOXO
OTCTAaWBAKOTCS, a TAKXKE JUIS yJAJIECHUS U3 BOJbI TAKUX PACTBOPEHHBIX KOMIIOHEHTOB, KaK
I[TIAB, CHWKeHUs  KOHUEHTpaluu  JIETKOOKUCIISIEMBIX  BEIIECTB, OakTepuil WU
MHUKpPOOPraHU3MOB.

dnoTauma Kak METOJ OYHMCTKM CTOYHBIX BOJ MPEACTABISIET COOOW BBIIACIICHHUE
JUCIEPTUPOBAHHBIX YAaCTHUI[ 3arpsi3HAIONIEr0 BelecTBa U3 0O0bEMA BOAbI Ha €€
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MOBEPXHOCTh C IOMOIIBIO MYy3bIPHKOB raza (BO3ayxa), KOTOPHIMH MpPEIABaAPUTEIHHO
HACBIIIAIOT BOJY.

[Tpouecc duoTaruu npoTekaer B 3 CTaauu:

1) cOonmxeHne MOJHUMAIOIIMXCA B BOJE MYy3bIPHKOB ra3a CO B3BEUICHHBIMH B HE
TBEPJIBIMU WJIU KUIKUMHU YaCTULAMU;

2) pa3pblB TIPOCIOMKM BOJBl M CIWIAHUE IY3bIPbKOB Ta3a C 4YacTHUIAMU C
oOpa3zoBaHueM (PIIOTAIMOHHBIX KOMILJIEKCOB "My3bIPEK — yacTuia';

3) BcrutbiBaHUE (PIIOTAITMOHHBIX KOMIUIEKCOB HAa TTOBEPXHOCTH BOJBI C 00Opa3oBaHUEM
MIEHHOTO CJIOSI.

ITpn oOpa3oBaHuM (PIOTALMOHHOIO KOMIUIEKCA B KOHTAaKT BCTyHarT 3 a3l —
TBEpJAs, XUAKasg U razoodpasHas. Bo3MOXHOCTh U CKOPOCTh OOpa30BaHUsI KOMILIEKCA
"Imy3bIpEK — yacTuua'", ero NPOYHOCTh U MPOJOIKUTENBHOCTD CYIIECTBOBAHUS 3aBUCAT OT
CIIOCOOHOCTH YaCTHI[ CMAauMBaThCS BOJOM, KOTOpas XapakTEPU3YeTCsl BEIUYUHOU
KpaeBoro yria 0.

KpaeebiMm yaromM Ha3bBalOT OOpami€HHBI B ~BOAYy VYIOJI MEXAY TBEPIAOH
MOBEPXHOCTBIO YACTHUIIBl M KacaTeIbHOW K TOBEPXHOCTHM My3bIpbKa B TOYKE
CONPUKOCHOBEHHUSI TPEX (pa3. 3HaUEHUsI KPAeBOTO yIJia MOI'YyT MEHSThCS B npeaenax ot 0°
1o 180°. [IpunsiTo cuntath, yTo TpH Benuuune O < 90° mpoucxoauT cMadynBaHue, a mpu 0
> 90° — HecmaunBaHue. Takum 00pa3oM, ¢ YBETMUEHUEM KpPaeBOro yria 0 yBeanuuBaercs
HECMAYMBAEMOCTh MMOBEPXHOCTHU B3BEIIEHHOW B BOJI€ YACTHUIIbI, OHA CTAaHOBHUTCS Ooiiee
ruipooOHOM, B Pe3ysIbTaTe YEr0 BO3PACTAET BEPOSTHOCTH MPWJIMITAHUS K HEH ra30BbIX
y3bIPKOB U IPOYHOCTh UX YJIEPKUBAHUS.

B 3aBucumoctu oT cnocoba monydeHus (IIOTHPYIONIEr0 ra3a MOKHO BBIJIEIHUTD
cienymomme cnocobbl ghsiomayuoHHOU 06pabomku CTOYHBIX BOJ:

1) ®nomauus c ebidesieHueM eo3dyxa U3 pacmeopa: 3aKIoJuacTcs B CO3AaHUU
NEPECHIIIEHHOTO pacTBOpa BO3[yXa B CTOYHOM BOJZI€;, U3 pPACTBOpa NpPU YMEHbBIICHUU
JABJICHUSI BBIACISIIOTCS Y3bIPbKU BO3/yXa;

2) ®dnomayusi ¢ MexaHu4eckum ducnepauposaHueM 8o30yxa: B 3TOM Cllydae
IpU TMEpEeMEIICHUN CTPYH BO3JlyXxa B BOJE B HEW CO3/1a€TCsl MHTEHCUBHOE BUXPEBOE
JBIDKEHUE, MOJ BO3JCHCTBUEM KOTOPOTO BO3JYIIHAS CTPYS paclajaetcs Ha OTHEJIbHbIC
y3bIPbKH;

3) ®nomayus ¢ noda4eli so3dyxa 4Yepe3 nopucmbie Mamepuasibl: B 3TOM
cllyyae IpH MNPONYCKAHWHU BO3JyXa 4Yepe3 IMOPUCTbIe MaTepuaibl 00pa3yroTcs MeEJKue
Iy 3bIPBKH;

4) Anekmpogbriomayusi: 1y3bIpbKy ra3a 00pa3yroTcs MpHU AIEKTPOIU3E BOJbI — HA
aHoze Boiaensiercs O,, Ha karoae — Hy;

5) Xumuyeckas cpnomayusi: py BBEJICHUU B CTOYHYIO BOJY HEKOTOPBIX BEIIECTB
IPOTEKAIOT XUMUYECKHE PEAKIIUH C BhIIeNIeHHeM Ta30B — O,, CO,, Cl, u 1p.;

6) Buosiocuyeckasi ¢prnomayusi: Ty3bIPbKH Ta30B BBIACISIOTCA B pE3yJIbTaTe
NEeSATeIbHOCTA MUKPOOPTaHU3MOB.

Koarynsuuioo NpuMeHSIOT s yJajJ€HUs U3 CTOYHBIX BOJ JHUCIEPCHBIX TBEPABIX W
KaneJbHBIX puMeceit pazmepoM 10 100 Mxm.

Koarynauma — »5T0 mnpouecc YKpYyNMHEHHS JUCIEPCHBIX YacTHUIl 3a CUET UX
o0ObeIMHEHUS B arperarsl B pe3yJibTare B3auMoAecTBus. Ipyrumu cioBamu, Koarysasuus




19
npeAcTaBisieT coOOM Mpolece CIMMaHUS YacTHI[ JUCTEepCHOW ¢a3pl IpU TMOTEpe
KOJUIOMJIHOW CUCTEMOMW arperaTuBHOW YCTOMYHUBOCTH.

ArperaTuBHas yCTOMYMBOCTh TIPEACTAaBISACT COOOH CIIOCOOHOCTh KOJUIOUIHOM
CHUCTEMBI COXPaHATh CTEICHb JUCIIEPCHOCTH 00pa3yromux €€ 4acTull, T.€. IPOTUBOCTOSTh
ux arperanii. OCHOBHBIMH YCJOBHSIMM TaKOW YCTOMYMBOCTH SIBIISIIOTCS CJEIYIOIINE

bakTophI:

- HaNW4We Yy KOJUIOUJHBIX YaCTHI] OJHOMMEHHBIX JJICKTPUYECKUX 3apsiioB, YTO
MeIIaeT MM OOBEIUHSATHCS B arperaTthl — JEHCTBYIOT DJEKTPOCTATHYCCKUE CHIIBI
OTTAJIKUBAHUS,

- BOKPYT KOJUIOMJHBIX YacTHUI[ 00pa3ylOTCsl TECHO CBS3aHHBIE C HUMU. COJbBATHBIC
000JI0YKH U3 MOJIEKYJI pAaCTBOPUTEIIS.

Od4eBUIHO, YTO HAPYILICHHE JIIOOOTO M3 HA3BaHHBIX (DAKTOPOB MPUBEAET K IOTEPE
KOJUIOUJTHOM CHUCTEMOM arperaTuBHOM YCTOWYMBOCTH M KOAryJsilMM COCTABIAIOLINX €€
YacTHL.

Ha rpanune paznena KoJUTOMAHOW YacTUIBI M JUCHEPCUOHHOM Cpeibl oOpasyercs
ABonHon anektpuyeckmn cnomn (JIC). Ob6pazosanue [IDC NpUBOIUT K TMOSBICHUIO
ONPENENIEHHBIX JJICKTPUYECKUX NOTEHUMAJIOB Ha TpaHULE pa3fena TBEPAOU U KUAKOH
bas.

Pa3zHocTh MOTEHUMATIOB MEXKIy MNOBEPXHOCTBIO SApa KOJUIOMIHON YacTHUIbl U
KHUJIKOCTBIO HAa3bIBACTCS TEPMOIMHAMUYECKUM 1581051 ¢-(pu)-noreHUaIOM.
TepMoanHAMUYECKUN TMOTEHIMAT MOHO OMNPENeNUTh Kak paboTy MO MEepeHocy
AJIEeMEHTApHOI0 3apsiia U3 OECKOHEYHO YAAIEHHONW TOYKM B 00BEME pacTBOpa Ha
MOBEPXHOCTH TBEPOU (hasbl.

PazHocTh nOTEHUMANOB MEXAY IMOBEPXHOCTBIO CKOJIBKEHHS M KUIKOCTHEO
HA3bIBACTCA DJIEKTPOKUHETUUECKUM MK (-(A3€Ta)-MOTeHIIUAIoM. DJIEKTPOKUHETUICCKUN
MOTEHIIMAI MOXKHO ONPEIETUTh Kak padoTy MO TEePEeHOCY JJIEMEHTApHOTO 3apsaa u3
OECKOHEYHO yAaNEHHON TOUKH B 00bEME PacTBOpa Ha MOBEPXHOCTh CKOJIbKEHHUS.

[Tockonbky C-MOTEHIMAN 3aBUCHUT  OT TOJIIUHBI JU(PPY3HOTO CJOs, HaTU4Ue
KOTOPOTO TMpeJoXpaHsieT 4YacTUllbl OT CIWIaHusd, TO 3HauYeHWe (-ToTeHIuaia
XapaKTepU3yeT BEIUYMHY DJIEKTPOCTATUUYECKUX CUJI OTTAIKMBAHUS MEXKIY YacCTUIAMU,
KOTOPBIE MEMIAIOT UM OOBEIUHSATHCS B arperathl. Jpyrumu ciioBamu, ¢ yMeHbWeHUeM
eeslu4uHbI (-nomeHyuasna acpe2camueHasi ycmol4ueocmb KOJIJIOUGHOU cucmemabl
nadaem u eo3pacmaem 8eposimHOCMb €€ Koa2ynsayuu.

Benmuunna (-noTeHnuana MOXXET HW3MEHSATHhCS MO/ BIUSHUEM TaKUX BHEIIHUX
BO3JICMICTBUN, KaK pa3BElICHHE KOJUIOWIHOTO pPAaCTBOpPA, U3MEHEHHE €ro TeMIepaTyphl,
BBEJICHUE B KOJJIOMIHBIN paCTBOP AJIEKTPOIUTOB, AEHCTBHUE DJIEKTPUUECKUX TTOJIEHN U JIp.

B 1npoileccax OYMCTKHM CTOYHBIX BOJI CHM)KEHUE BEJIMYMUHBI (-TIOTEHIMala U
KOAaryJIsIIIUIO * KOJUIOUJIHBIX YacCTHUIl BBI3bIBAIOT JOOABJICHUEM CHEIUAbHBIX BEIIECTB —
AJIEKTPOJIMTOB, HA3bIBAEMBIX Koaz2yrssHmamu. B kauecTBe KOAaryJssHTOB MCHOJIb3YIOT
pa3yinuHble MUHEpaJIbHbIE BEIIECTBA — Yallle Bcero coyin amtoMunus, xkeneza (Aly(SOy);,
Fe,(S0y)s, FeCls, FeSO,4 u T.11.) i uX cMecH | JIp.

IIpn BBeAEHUM KOAryJstHTOB B BOJAY HMX MOJEKYJbl IOJBEPrarTCs THAPOIU3Y, B
pe3yibTaTe 4Yero oOpa3ylTCs pPBIXJIbIE XJIOMbS THUAPOKCHIIOB METAJIOB, KOTOpbIE
00Jaat0T  BBICOKOPA3BUTOM IMOBEPXHOCTHIO M 00pa3ylOT C  KOAryJaupyoIUMU
KOJUTOUJHBIMHA YACTUIIAMU arperathl, MOCTOSHHO pacTymiue B pazMepax. OOpasyromuecs
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arperatbl OBICTPO OCAXJAIOTCS TMOJ JACHCTBUEM CHJIBl TSKECTH, MEXaHUYECKH
3aXBaTbIBas IIPU 3TOM U APYTUE B3BELICHHBIE IIPUMECH.

Kpome 351ekTposiMTOB, B KayecTBE KOAryJsIHTOB MCHOJIb3YIOT TakKK€ BELIECTBA C
BBICOKUMHU aJICOPOIIMOHHBIMU CBOMCTBAMH — pa3JIMYHBIE TJUHBI, 30Jbl M IIJIAKH,
AKTUBUPOBAHHBIN YIOJb U T.II.

Kpome koarymsiuu myTéM 100aBIeHUS B PACTBOP PA3IMYHBIX BEIIECTB, /ISl OYUCTKH
CTOYHBIX BOJI UCITOJIB3YIOT MEKTPOKoarynsaumeo. s 3Toro npoBOIAT IEKTPOIINA3 BOIbI
C HCHOJIb30BAHHEM pACTBOPUMBIX AHOJOB — CTAIBHBIX W QJIOMHUHHUEBBIX, KOTOPBIE
CTAHOBSITCS UCTOYHMKOM nOHOB M’' B Bome. IIpH HCIOIB30BAHHU HEPACTBOPHMBIX
ANIEKTPOJIOB KOATYJISAIMS MOXKET TPOUCXOJUTH B PE3yNbTaTe IIEKTPODHOPETHICCKUX
SIBJICHUH, pa3psjia 3apsKEHHbIX YaCTHUIl Ha JICKTPOJIaX WU BblJeiaeHUs Ha HUX ra3oB (Cl,,
O, u 1p.), pa3pylIAONIMX COJIbBATHBIE 000JOUYKH HA MOBEPXHOCTH KOJUIOMAHBIX YACTHI] U
TEM CaMbIM CIIOCOOCTBYIOIIMX TMOTEpPE KOJUIOUJHOW CHUCTEMOM arperaTuBHOMU
YCTOWYUBOCTH.

JIns yCKOpeHHMs MpOLECCOB KOAryjJsilMM W YBEIUYEHUS CKOPOCTU OCAXKICHUS
00pa3yloluxcsi XJOMbEB MPU OYUCTKE CTOYHBIX BOJ B IMPOMBIIUIEHHOCTH OOBIYHO
IPUMEHSIOT (PIOKYIISIHIO.

DNoKYNALMA — STO NPOIECC arperaiyy B3BEIICHHBIX YAaCTHUIT 32 CUET T0OABICHUS B
PacTBOP CIIEHUATBLHBIX BEIIECTB — (hJIOKYJISTHTOB.

®10KyNIIHMbI — BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS, MPEACTaBIIONINE COOO0M
BOJIOPACTBOPUMBIE TOJMMEPHI 1EMEO0OPA3HOT0 CTPOCHHUSI C TMOJISIPHBIMH KOHIIEBBHIMU
GyHKIIMOHANBHBIMA TpynmamMu. B kadecTBe (IOKYJISIHTOB MCHOJIB3YIOT Kpaxmall,
JNEKCTPUH, MOJUBUHUIIOBBIN CIUPT, UEIUTIOIA03Y, MOJIUAKPUIOHUTPUIL, MOJUAKPUIOAMHU]I,
NOJIMATUIICHAMUH, KPEMHHUEBYIO KUCIIOTY U .

MexanuzM  nedcTBUA  (PIOKYJISIHTOB - 3aKillo4yaercs B aacopOLMHU  KOHIIOB
MaKpOMOJIEKYJbl (JIOKYJISTHTA Ha B3BEIICHHBIX YaCTUIAX WM XJOMbIX THIAPOKCHUIOB
METaNIOB ¢ O0pa30oBaHUEM IMOJIUMEPHBIX MOCTHKOB MEXKIY HUMH, YTO NMPUBOIAUT K MX
CBSI3bIBAHMIO 3a cU€T cui BaH-nep-Baanbca B pbIxiible KPYyIHBIE TPEXMEPHBIE arperarsl,
KOTOPBIE OCAXKIAAIOTCS MO IEUCTBUEM CHIIBI TSKECTH.

OKCTPAKLMIO TPUMEHSAIOT Ui  YJAJIEHUs U3 CTOYHBIX BOJl PACTBOPEHHBIX
OPraHMYECKUX BEIIECTB, TMPEACTABIAIOIINX TEXHUYECKYIO IIEHHOCTh (OpraHu4YecKue
KUCIOTHI, (DEHOJIBI, HUITPOCOCAMHEHHUS H JIP.) MPU KOHIIEHTPAIIMU X B Bojie Oosee 2-4 /1.

OKCTPaKLUMA — 1TO MPOIIECC H3BJICUCHHUS BEIIESCTBA, PACTBOPEHHOIO B OJHOM
pacTBOpUTEIE, IPYTUM PACTBOPUTEIEM, KOTOPBIM HE CMEIIMBACTCA C MEPBBIM W JIyYIle
pacTBOPSIET U3BJIEKAEMOE BELIECTBO.

DKCTpAKLMs OCHOBAaHA HA CMEHICHWM JBYX B3aMMHO HEPACTBOPUMBIX KUJIKOCTEU
(BOJBI M HEMOJISIPHOTO OPTaHUYECKOTO PACTBOPUTEIS) U PACHPEICICHUN BEIIECTBA MEXKTY
HUMHU B COOTBETCTBUM C €r0 PACTBOPUMOCTBIO B KXKIAOM M3 x)uakocteu. [Ipum 3Tom B
YCJIOBUSIX TTOCTOSIHCTBA TEMIIEPATYPHI U JIABJIEHUS IO UCTEUEHUN HEKOTOPOTO BPEMEHU B
cucrteMe OyJaeT HacTylnaTh JMHAMHUYECKOE PaBHOBECHE, YCIOBHEM KOTOPOTO SIBIISCTCS
PaBEHCTBO XMMUYECKHUX MMOTCHIIMATIOB paCTBOPEHHOTO BEIIECTBA B 00CUX KHUAKUX (ha3ax:

1O+ RT-1ng; " = * @ + RT - Ina; ™,
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0(1 01 : .
rae ¥ u p,” " — crangapTHEIC XMMIYECKHE TTOTEHIHATBI [-F'0 KOMIIOHEHTA B IIEPBOIl 1
o I 11 . . .
Bropoii dazax; ¢; " na; " — akTMBHOCTH i-ro KOMITOHEHTa B IIepBOii 1 BTOPOil (hasax.
Tak Kkak CTaHAApPTHBIE XWUMHYECKUE ITOTCHIMAJbl SBISIIOTCS  IOCTOSHHBIMHU

BEJIMYMHAMHU, TO TIOCTOSTHHBIM OYJIET ¥ OTHOIIICHUE aKTUBHOCTEH:
I 11
Kp=a;' )/ai( )~ const

JlaHHOEe pPaBEHCTBO sBJISETCS OOIIMM BhIpaKEHHEM 3aKOHa pacnpeferieHus:
OTHOLLEHWe PaBHOBECHbIX aKTUBHOCTEN TPeTbLero KOMMOHeHTa B ABYX B3aWMHO
HEepacTBOPUMbIX XWAKOCTAX €CTb BeNMYMHa TMOCTOSHHAsA NPU  NOCTOSAHHOM
TemnepaTtype 1 Ha3biBaemasi TepMOAUHAMUYECKON KOHCTAHTON pacnpenerneHus.

OTHOLIEHWE PAaBHOBECHBIX KOHIIEHTpanuid Bemiectsa B  BomHou (C™) wm
opragmyeckoii (C™) dazax npM IMOCTOSHHOW TeMIEpAaType XapaKTepU3yeTcs
KoadduumeHTOM pacnpeneneHus:

K3 _ Ciopr / CiBO,E[

[TockonbKy OKCTpakiMsi OCHOBaHa Ha 3aKOHE PACIpEICNICHHsl, OYEBHJHO, 4YTO
W3BJICUCHUE BEIISCTBA OJKCTPAKIMECH TeM TIIoJIHEee, YeM OoJbile Kod(POHUIMEHT ero
pacnpeziesieHus: mpeBblaeT eauHuny. Kak npaBuio, nocie JoCTHXKEHUS TUHAMHYECKOTO
paBHOBECHsI KOHIIEHTpALMsl U3BJIEKaeMOr0 BELIECTBA B OpraHUYEcKon (aze BO MHOTO pa3
IPEBBIIIAET €r0 KOHLEHTPALUIO B BOJHOH (aze (K, MoxeT pocturarb 300 u 6oiee).

CKOHIEHTPUPOBAHHOE TakuM 00pa3oM B OPraHMUECKOM DPACTBOPHUTENE BEIIECTBO
3aTeM OTIENSIeTCS OT HETO U TM0O0 YTHIM3UPYETCs, TU00 SIBISETCS TOBAPHBIM MPOIYKTOM.

[Iponiecc OUMCTKH CTOYHBIX BOJ METOJIOM DKCTPAKLIUHA COCTOUT U3 3-X CTaqUM:

1) WHTEHCHMBHOE CMEIICHHE CTOYHOM BOJBI C OPraHWMYECKUM PACTBOPHUTEIIEM
(3kcmpaz2eHmomM) s JOCTHAKEHUS ~ MAKCHUMAJIbHOTO  Pa3BUTHUSl  MOBEPXHOCTHU
CONIPUKOCHOBEHUS ABYX KUIKHUX (a3;

2) Kak MOXHO OoJiee ObICTpoe M TMOJIHOE pasneneHue (a3 (dKCTpakTa U paduHaTa)
1ocJie HKCTPaAKIINH;

3) u3BIEUYEHME DKCTpAreHTa U3 KCTpaKTa u paduHara.

Axcmpakm — Qaza, conepxaliasi U3BJIEKaeMOe BEIIECTBO U IKCTPAreHT.
PacgpuHam — (haza, comeprkainiasi OUMIEHHYIO0 CTOUYHYIO BOJY U OKCTPAreHT.

ANCOpOLMI0O TPUMEHSIOT JJIsl [NIyOOKOM OYMCTKHM CTOYHBIX BOJ OT PAacTBOPEHHBIX
OpraHMYECKUX CoennHeHu# ((peHonoB, MecTUIUAOB, aApOMATHUYECKUX HUTPOCOEAMHEHUH,
CITAB, kpacuTeneit u ap.) Mpu KOHLIEHTPALMU UX B BOJE MEHEE 2 T/J1.

Mexanu3Mm -~ aAcopOIMM M3 pacTBOPOB 3aKIKOYAETCS B IEPEXOJE MOJEKYJI
pPacTBOPEHHOIO BellleCTBA U3 O00BbEMA pacTBOpa Ha MOBEPXHOCTh TBEPJOTO ajcopOeHTa
noJi ACHCTBUEM €ro CUJIOBOro mosis. AACOPOLUMA 13 pacTBOPOB B OOJIBIIMHCTBE CIy4YacB
npeAcTaBisieT coOoi (u3MUecKyro aicopOLUMI0 M TpoTeKaeT 3a cuér cuin Ban-nep-
Baanbca, mo3TOMy C HOBBILIEHUEM TEMIIEPATYPhl BEIMUMHA aJJICOPOLIMN YMEHBIIIAETCS.

OTnuuue afcopOIMu U3 PacTBOPOB OT aACOPOILMU U3 ra30BOM (a3bl COCTOUT B TOM,
4yTO ajcopOiusi M3 ra3oBoi (a3pl OOyCIIOBIEHA B3aUMOJECUCTBHEM C IOBEPXHOCTHIO
TBEPAOTO Teja TOJBKO MOJIEKYNd ajcopbarta, TOTa Kak MpU aacopOLMH K3 PacTBOPOB
HOBEPXHOCTh TBEPJOrO Teja B3aUMOJICHCTBYET OJHOBPEMEHHO C MOJIEKYyJaMu ajcopOaTa
U pactBoputens. [pyrumu cioBamu, afcopOuus U3 pacTBOPOB SBIISETCS PE3yJIbTaTOM
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KOHKYPEHITUH 32 aKTHUBHBIC IICHTPHI Ha IOBEPXHOCTH TBEPOTO aICOPOCHTA KaK MOJICKYJT
pacTBOPEHHOTO BEIIECTBA, TAK U MOJIEKYJI PACTBOPHUTEIIS.
U3omepmolili adcopbyuu tipu aacopOIIMU U3 PACTBOPOB HA3BIBAIOT 3a8UCUMOCMb
g8esluduHbl adcopbyuu om KOHUeHmMpayuu pacmeopéHHO20 eeuwjecmea rnpu
nocmosiHHOU memrepamype:

r'=£0).

Honnbrit 00MeH (MOHOOOMEHHYIO WJIM YKBUBAJICHTHYIO aICOPOIUIO) MPUMEHSIOT AJIs
yHIaJeHHs] U3 CTOYHBIX BOJl PACTBOPEHHBIX MpHUMeEceH, HAXOSAIIUXCS B HOHU3UPOBAHHON
dopMe — CHIBHBIX SJEKTPOJIUTOB. K TakuM BemecTBaM OTHOCSTCS MHHEPAIBbHBIE COJH
pa3IMYHBIX METAUIOB, COCAMHEHHS aMMOHUS, MBIIIbsIKa, (ochopa, oOpraHmyecKue
KUCJIOTBl M OCHOBaHMs (anu@paTHUYEeCKMEe M apOMATUYECKUE & aMUHBl, a30THCTbIE
reTepPOLUKIIbI, KAPOOHOBBIE KUCIOTHI, PEHOJBI U T.I1.).

WoHHLIN oOGMeH mnpeacTaBisger co00il ancopOLUI0 MOHOB, MPUCYTCTBYIOIUX B
pacTBope, Ha MOBEPXHOCTH TBEPAOU (pa3bl MOJA BIMSHUEM XUMHYECKHUX, a HE BaH-IEp-
BaaJIbCOBBIX, KaK IPU MOJIEKYJIIPHOU aJcopOLMHU, CHIL.

CymHocTh mpolecca HOHHOTO OOMEHa COCTOMT B TOM, UTO MPAaKTUYECKU
HEPaCTBOPUMBII B BOJIE aICOPOCHT CIIOCOOEH AUCCOLMUPOBATH C MOBEPXHOCTH, BBIICIISI
B PAcTBOP KaTHOHBI MJIM aHHOHBI U MOTJIOLIATh U3 PACTBOPA SKBUBAJIICHTHOE KOJIHMUYECTBO
NPUCYTCTBYIOIIMX TaM KAaTHMOHOB WM AaHHMOHOB C TEeM K€ 3HAKOM 3apsijia, HO HHOH
TIPUPOJIBI.

HNonoobOmenHas afcopOuus cBs3aHa ¢ 00pa3oBaHUEM Ha rpaHUlE pasjena TBEPAOU U
wuakon $az JIDC, mpoucxoasdiuM B pe3yibTaTe AUCCOIMAIMU TBEPJOTO BEIIECTBA C
noBepxHocTd. OOMEH HWOHOB MeEXAy  aJCOPOEHTOM M PACTBOPOM MPOUCXOIUT TIOJ
BJIIMSIHUEM Pa3HOCTH XMMHUUYECKHMX NOTEHIMATIOB TUX HOHOB B TBEPIOM U KUAKOM (pa3zax.

AncopOeHThI, CIOCOOHBIE K TUCCOUMALIMN C TOBEPXHOCTH B BOJHBIX pPacTBOPax, T.€.
K 0OMEHY MOHOB, Ha3bIBAIOT MOHOOOMEHHUKAMU WK UOHUMaMu.

B 3aBucuMocTH OT 3apsiia 0OOMEHUBAIOIUXCSI HOHOB MOHUTHI ACJAT Ha 3 TPYIIIbL:

1 — KamuoHUmMbI — o00JIaIal0T KWUCJIOTHBIMM CBOWCTBAMA W OOMEHHBAIOTCH C
pacTBOpaMH KaTHOHAMHU;
2 — aHUOHUmMbI — 001agarOT OCHOBHBIMHA CBOMCTBAMU W OOMEHUBAIOTCI C

pacTBOpaMM AaHHOHAMHU;

3 = amgomepHble UOHUMbBI — MOTYT OOMEHHBATHCSI C PACTBOPAMHU KaK KaTMOHAMH,
TaK ¥ aHMOHAMHU:

Haubosnbiiee = pacrnpocTpaHeHHe€ TpPU  OYMCTKE CTOYHBIX  BOJA — IMOJYYWIH
MOHOOOMEHHBIE cMOJIbl. OHU MPEACTaBISAIOT COOOM BBICOKOMOJIEKYJISIPHBIE COECIMHEHUS,
YIJIEBOJOPOAHBIE  paguKaldbl KOTOPBIX OOpasyrT NPOCTPAHCTBEHHYIO CETKY C
HEPETYJISIPHO. PACIOJIOKEHHBIMU Ha HEW MOHOTE€HHBIMU ((PyHKUMOHAIBHBIMM) TPYIIIAMU.
IIpocTpaHcTBEHHass MOJMMEpHas CETKa Ha3bIBaeTCs Mampuyell, (QyHKIMOHAIbHbIC
Ipylnbl — @aKMUHbIMU 2pynnaMu, oOMEHUBAIOLINECS WOHBI — MPOMU8OUOHaMU, a
COE€IUHEHHBIE C HUMH IPOTHUBOIIOJIOKHO 3apsKEHHbIE HOHBL, (PMKCUPOBAHHbBIE HA MATPUILIE
3a CYET XUMHUYECKUX CBS3EU C yIIEPOJHBIMU aTOMAMH — @HKEPHbIMU UOHaMU.

B o01iem Buje peakiimu MOHHOTO OOMEHa BBITJIAIAT TaK:

RSO;H + Na" = RSO;Na + H'

KaTHOHHUT
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R;NOH + CI" = R;NCl1 + OH™

AHUOHUT

B mpuBenénnsix peakumsx R — marpuma; SO;H u R;3NOH — aktuBHBIE rpynisl;
H'uNa', OH u CI” — nporuBononsr; SO; 1 R;N' — aHKepHBIE HOHBI.

OCHOBHBIMH XapaKTEPUCTUKAMH MOHUTOB SBJISIFOTCS 0OMEHHasi EMKOCTh U KHCJIOTHO-
OCHOBHBIE CBOMCTBA.

3aBHCHMOCTD MEKIy SKBHBAICHTHBIMH JOJISIMU H3BICKAEMbIX HOHOB B TBEPIOH (a; )
U KUIKor (a;) pazax mpu MOCTOSHHOW TeMIlepaType Ha3bIBaeTCs U30MepmMolU UOHHO20
obmMeHa:

ai* = f ().

MeMmOpaHHble METOJbl MPUMEHSIOT Mg TIyOOKOW OYUCTKH CTOYHBIX BOJA OT
pPaCTBOPEHHBIX  MMHEPAJIBHBIX  BCIIECTB W HU3KOMOJIEKYJISIPHBIX  OPraHUYECKUX
COE€IMHEHU.

MemOGpaHHbIMM _ MeToAaMM  OYMCTKM  PacTBOPOB  HA3bIBAIOT  IIPOLIECCHI
(GUIbTpOBaHMUS PACTBOPOB 4Yepe3 IMOJyHPOHHUIAEMblE MEpPeropoaku (MemOpaHbl) IOA
JlaBJICHUEM, IIPEBBILIAIOIINM OCMOTHYECKOE AaBiieHue. [Ipu aTom MmeMOpaHbl POITyCKaoT
MOJIEKYJIbl PAaCTBOPUTENA M 3aJCPKUBAIOT MOJEKYJbl WIM HOHBI PACTBOPEHHOTO
BELIECTBA.

K MeMOpaHHBIM METOJaM OYMCTKH CTOYHBIX BOJ OTHOCSTCS OOpaTHBI OCMOC U
yJIbTpadUIbTpaLus.

JIBmKymie cuiioi oOpaTHOrO OocMOCa W yIbTpaMIbTPAIMH SBISETCS Pa3HOCTD
paboyero ¥ OCMOTUYECKOTO JIaBJICHUHA OYMIIAEMOr0 PacTBOpPa y MOBEPXHOCTU MEMOPAHBI.
Paznuune mexay oOpaTHBIM OCMOCOM U yJbTpaduibTpaluedl ompeaeisieTcss Mpupoaon
U3BJIEKAEMOT'0 BEIIECTBA U BEIIMUMHON pab04ero 1aBiIeHMUs.

Kpome oOpaTtHOro ocmoca u yapTpaduiabTpanuy, K MEMOpaHHBIM METOJAM OYHUCTKU
CTOYHBIX BOJ OTHOCHTCS JIEKTPOAUAIN3. DJIEKTPOAUAIN3 IIPUMEHSETCS Ul yAAICHUS U3
CTOYHBIX BOJl PACTBOPEHHBIX MUHEPAIBHBIX COJIEH. MeETox COCTOMT B pa3fciiCHUU
MOHM3UPOBAaHHBIX BCHIECTB (MOHOB) TOJ JACUCTBUEM 3JIEKTPOABIDKYIIEH  CHIIBI,
CO3/1aBa€MOI B pacTBOPE MO 00€ CTOPOHBI Pa3AEAIOLIe ero MeMOpPaHBI.

DIEKTPOXUMHUUECKHE METO/IbI IPUMEHSIOT ISl OYMCTKH CTOYHBIX BOJ OT Pa3IMYHbBIX
B3BEIIEHHBIX M PACTBOPEHHBIX TPUMECEH.

K AIEKTPOXUMUYECKUM METOo1aM OTHOCSTCS: anekTpodroTaus,
3JIEKTPOKOATrYJISIAS, SJICKTPOAUATIN3, AHOJHOE OKHCICHUE U KaTOJHOE BOCCTAHOBJICHHE.
Bce aTn mpoueccsl npoTeKarT Ha 3JIEKTpOoAaX MPU NPOMYCKAHWU 4Yepe3 CTOUYHYIO BOIY
MOCTOSIHHOTO' AJIEKTPUYECKOr0 TOKa. B OCHOBE BCEX JIEKTPOXMMHUYECKUX METOAOB
OYMCTKHU CTOYHBIX BOJI JIEXKAT MPOLIECCHI JIEKTPOIU3A.

AJ/IeKMpPOJIU30M HA3BIBAIOT MIPOTEKAHUE XUMHUYECKUX MPEBPALIEHUN — OKUCICHUS U
BOCCTaHOBJICHUSI BEILIECTB — B AJIEKTPOXUMHUYECKON LIENU MPU MPOMYCKAHUU 4Yepe3 Hee
3JIEKTPUYECKOTO TOKA OT BHEIIHETO UCTOYHHUKA.

AHoOHOEe OKUCNEHUEe TPUMEHAIOT i1 OYMCTKA CTOYHBIX BOJ OT I[MAHWJIOB,
POMAHUIOB, CYIb(GUIOB, CIHPTOB, AaJIbJCTHJIOB, aMHHOB, MEpKaNTaHOB, (EHOJIOB,
HUTPOCOEIUHEHHUH, a30KpacuTelie U T.1. B pe3ysibTare aHOAHOrO OKHUCJIEHHS BEIIECTBA
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pacranarotcs ¢ obpazoBanueM CO,, NH; u H,O win HETOKCHYHBIX COEAUMHEHUH,
HaIpumep:
CN +20H -2¢ > CNO + H,0O
17007
CNS™ + 100H - 8¢ — CNO™ + SO,” + 5H,0

KatogHoe BOCCTaHOBNEHWE MPUMEHSIOT JUIsl OYUCTKH CTOYHBIX BOJ OT TSDKEIBIX
METAIIJIOB, MPUCYTCTBYIOIIMX B PACTBOPE KAaK B BHJIC KATHOHOB, TaK U B COCTaBE aHMOHOB,
OpraHUYECKUX BEIIECTB (aJbJCTUIIOB, KETOHOB, TaJOTE€H3aMEIIEHHBIX YTIIEBOJOPOJIOB,
AMUHOB, HUTPO30- W HUTPOCOCAMHEHUN W Tp.), APYTHX PACTBOPEHHBIX COCTUHEHUN
(HMuTpaTa aMMOHUA H Jp.). B pesynbTaTe KaTOAHOTO BOCCTAHOBIICHHUS BEIIECTBA
NEPEXOAsIT B MEHEE TOKCHYHYIO WJIHM JIETKO BBIBOAMMYIO M3 BOJBI (hopmy (ocamok, ras),
HaATIpUMep:

M“ +ze > M
N
Cr,0,> + 14H" + 12¢ — 2Cr + 7H,0
NnJiIn
HCOH + 2H" + 2¢ = CH;0H

JlecopOuuto, A€30/10palliio U JIera3alio OCyIIECTBISIOT s YOalIeHUsl U3 CTOYHbBIX
BOJI PACTBOPEHHBIX Ta30B U JIETYYHX MUHEPAIBHBIX U OPTaHUYECKHUX BEIIECTB, MHOTHE U3
KOTOPBIX HMMEIOT HEMPUSTHBIA 3amax (CepoBOJOPOMA, CEpOYyriepoi, aMMHUakK, OCH30JI,
xJopben3oi1, Toiyol, heromn, xmopodopm, dTHIANETaT, Ha(TaTuH, aMUHBI, MEPKAITaHBI,
anbACTUBL U JP.).

HaubGonee pacnpoctpan€HHBIM 1 3 PEKTUBHBIM CITIOCOOOM JECOPOITNH, €30 I0PAITHH
U Jerasanuu sBisieTci omoyeka (aljpayusi), KoTopas COCTOMT B MPOJyBaHUU
(OapboTHpOBaHMM) BO3AYyXa WM APYrUX MHEPTHBIX MalopacTBOpUMBIX razoB (N,, CO,,
TOTIOYHBIE Ia3bl) Yepe3 CTOUHYIO Boay. [Ipu 3TOM pacTBOpEHHBIN B CTOUHOM BOJAE JIETy4Uid
KOMIIOHEHT WM ra3 JupQyHAUpYET BHYTPb ra30BbIX ITy3bIPEKOB, YTO 00YCIIOBIEHO Oojee
BBICOKMM IapLHalibHbIM JaBICHUEM ra3a HaJl pACTBOPOM, YEM B OKPYXKAIOIIEM BO3/1yX€.

JUia ne3oi0palvy U AerasalMi CTOYHBIX BOJ, KPOME METOJIa a’palliy, IPUMEHSIOT
OTAYBKY BOJSIHBIM MapoM, aJCOpPOIMIO, OKCTPAKIHUIO, JUCTWUIAIHUIO (OTTOHKY),
pekTupuKanno - (MOPPaKIMOHHYIO  TEPErOHKY), XMMHYECKHE, TEPMHUYECKHE U
OMOJIOTHYECKHE CIIOCOODI.

10. XumMnuyeckue MeToAbl OUHCTKH CTOYHBIX BOJ

XUMHYECKHE MCTOAbI HCIIOJIB3YIOT MOJIs1 OYMCTKH CTOYHBIX BOJA OT PA3JIMYHBIX
paCTBOpéHHBIX MHUHCPAJIBHBIX W OPraHUYCCKHUX COGHHHGHHﬁ. K xumuueckum MCTOJaM
O4YHMCTKH OTHOCATCA HeﬁTpaHHBaI_[I/IH, O0CaAXJICHHUEC, OKHCJIICHHUC U BOCCTAHOBJICHHUC.

Heittpanuzanuio OpuUMEHSIOT JJisi OYUCTKU CTOYHBIX BOJ, COJIEpXkaluX OOJbIIne
KOJINYECTBA MHHEPAIBHBIX KUCIOT W Mienoder. CylmHOCTh METOJa HEeUTpalIu3aluu
COCTOUT B COaJaHCUPOBAHUM KOJUYECTBA KUCIBIX U IIEJIOYHBIX HOHOB (H+ u OH") B BofE.
B ocHOBe MeToa NeKUT peakiius HEUTpAIU3aLUU:



25
H"+OH — H,0

[IpakTUeCcKn HEUTPAIBHBIMU CUMTarOTCs BoAbl ¢ pH 6,5-8,5.

Heiitpanuzaiuio CTOUYHBIX BOJ OCYIIECTBIISIOT HECKOJIBKUMH CIIOCOOAMM:

1) CmelueHune KUCHbIX U LWesToYHbIX CTOKOB: NMPUMEHSIETCS, KOT/1a Ha OJTHOM WU
COCEHUX NPEANPUATUAX HUMEIOTCA M KHUCIbIE, W IIEJIOYHbIE CTOKH, HE 3arps3HEHHBIC
APYIruMHu KOMIIOHCHTAMM.

2) [oGaBneHue peareHTOB: I HEUTPAIM3AIMU KHUCIBIX CTOKOB MCIIOIB3YIOT
raméHy M HEraméHyl H3BECTb, 'M3BECTKOBOE MOJIOKO", IIENIOYM, aMMHUAYHYIO BOAY,
Coay, M3BCCTHIAK, JOJOMMHT, MArHe3uT, LHECMCHT, JIA HeﬁTpaHHBaHHI/I MCJIOYHBIX CTOKOB
HCITOJIb3YIOT MUHCPAJIbHBIC KUCJIOTHI.

3) dunbTpoBaHUE KUCHbIX BOA Yepe3 HeuTpanusyrwme Matepmanbl:

B kadecTBe HEWTpaIU3YIOMUX MaTEPHUAIOB HMCIOJB3YIOT TOTYEHBIE MAarHE3WT,
JOJIOMUT, H3BECTHSK, MEJI, MPAaMOPHYIO U IIEMEHTHYIO KPOIIIKY, 30JIbI M IIJTaKH.

4) A6cop6bumsa kucnbix rasoB (CO,, SO,, NOx) wWenoYHbIMU CTOKaMuU U

abcopbuus ammmnaka (NH;) Kucnbimum ctokamu.

OcaxneHne TPUMEHSIOT, TJIABHBIM 00pa3oM, ISl YyJajJeHWs W3 CTOYHBIX BOJ
TSOKENBIX METAIUIOB, a TaKKe coequHeHnit Gropa u pocdopa.

CylrHOCTh METO/Ia OCaXACHUSI COCTOUT B TIEPEBOJIE PACTBOPUMBIX B BOJIC BEILIECTB B
MajOpacTBOPHMbBIC WJIM HEPACTBOPHUMBIE IyTEM J00ABICHUS PA3IMYHBIX PEAarcHTOB C
MOCJICAYIOIIMM BBIJICJICHUEM MPOAYKTOB U3 BOJBI B BHJE OCaaKoB. B ocHOoBe Merona
OCAXKJICHUS JIKAT PEaKIUU 3aMEIICHHUS.

B kauectBe peareHToB B npoueccax ocaxaeHus ucronb3yroT NaOH, KOH, Ca(OH),,
CaCO;, Na,COs, Na,S, 305161 U 1IUIAKU U JIP., HAIPUMED:

CUSO4 + 2NaOH — CU(OH)2 + NﬁzSO4
Pb(NO3)2 + N32C03 —> PbCO3 + 2N3,NO3

OxkucineHue U BOCCTAHOBJICHHE IPUMEHSIOT [JII OYMCTKH CTOYHBIX BOJ OT
Pa3JIMYHBIX PACTBOPEHHBIX MUHEPAIBHBIX U OPraHUYECKUX BEILECTB.

CyImHOCTh 3THUX  METOJOB COCTOUT B HCIOJIb30BAHUU PEAKIUI OKHUCICHHUS U
BOCCTAHOBJICHUS JUIsl II€PEBOJA TOKCHUYHBIX COCIMHEHUM B MEHEE TOKCUYHBIC WU
HETOKCUYHBbIE MyTEM J00aBlEHUS B BOAY PpAa3JIMYHBIX PEAreHTOB C TMOCIEAYIOUIUM
BBIJICJICHUEM MTPOAYKTOB M3 BOJIBI.

OkuciieHre OpUMEHSIOT I yJIaJeHUsl U3 CTOYHBIX BOJ LIMAHUIOB, CEPOBOJIOPOAA,
Cynb(UI0B, COCTUHEHHN TSKENBIX METAIOB W MBIIIbsIKA, MEpPKalTaHOB, (DEHOJIOB,
KpE€30JI0B U Ip.

B kauecTBe OKMCIUTENEH UCIOJNB3YIOT XJOP M €ro NMPOU3BOAHBIE, 030H, KUCIOPOL,
NEPOKCHJI BOJIOPOa, IEpMaHraHaThl, OMXPOMAThI, MUPOJIIO3UT U JIP., HAIPUMED:

4Fe”" + 0, + 10H,0 — 4Fe(OH); + 8H'

BoccranoBnenue  OpPUMEHAOT IS YOAJIEHUS M3 CTOYHBIX  BOJ  JIETKO
BOCCTaHaBJIMBAIOIIMXCS BEUIECTB — TIJIaBHBIM 00pa3oM, COEIMHEHUN PTYTH, XpoMa U
MBIIIBSIKA, @ TAKKE HUTPUTOB, HUTPATOB, CyIb(aTOB, XpOMATOB, OUXPOMATOB, XJIOPATOB,
epXJI0paToB, OpOMATOB, HOJATOB U T.II.
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B kadecTBe BOCCTaHOBUTENEH HMCHOJIB3YIOT AKTUBUPOBAHHBIM YIoJib, CYJb(UIbI,
QTIOMUHUEBBIA W jkene3Hbid mopomok, cosm Fe (II), Bomopon, SO,, ruapocynbhut u
Oooprunpuj HaTpusi, aMMHAK, aleraT Oapusi, HEKOTOpble OPraHMYECKHE BEIECTBAa —
FUApa3suH U T.I., & TaKXe MPOU3BOJCTBEHHBIE OTXOJbl — IUPUTHBIM OrapokK W IIp.,
HaIrpumep:
2CI'O3 + 6FCSO4 + 6stO4 —> 3F€2(SO4)3 + CI’Q(SO4)3 + 6H20

11. Tepmuyeckue MeTOAbI OUUCTKU CTOYHBIX BO/I

TepMmuueckue METO/bl NPUMEHSIOT Uil OYUCTKA CTOYHBIX BOJ_OT MHUHEPAIbHBIX
CoJlel M OpraHuyeckux BemecTB. K TepMHUUECKMM MeETOJaM OYHUCTKH OTHOCATCSA
KOHLEHTPUPOBAHUE U TEPMOOKHUCIICHHE.

KoHueHTpupoBanve MNPUMEHSIOT ISl YJAJI€HHs] U3 CTOYHBIX BOJ PAacTBOPEHHBIX
MUHEpaJIbHbIX cojiel. KOHIEeHTpUpOBaHHWE CTOYHBIX BOJl OCYLIECTBISIOT CJEAYIOLIUMU
crnocobamu:

1) Vcnapenue — npeacraBisieT co0Oi HarpeBaHHe CTOYHON BOJBI O TEMIIEPATYpPhI
ucrapeHus (KUneHus) ¢ mociueayolIe KOHIeHCalue YUCThIX BOASHBIX MapOB.

2) BbIMOpaxkuBaHME — TPEACTaBIAECT COOOWM OXJaXJACHHE CTOYHOW BOIBI 0
TEMIIEpaTypbl HUKE TEMIEPATYPhl 3aMEpP3aHUsl YUCTOM BOJBI, B PE3YJIbTATE YEr0 YHUCTas
BOJIa 00pa3yeT KpUCTaJIbl MPECHOIO JIbJIa, a Paccoj € PacTBOPEHHBIMU B HEM COJSIMU
oOpa3syeT OTIeNbHYI0 KUAKYI0 Pa3y. Kpuctamisl igbia OTASNSIOT OT paccojia U IJIABAT C
[OJIy4YeHHEM YHCTOM BOJIbl. BEIMOpaknBaHue IPOBOJAT MO BaKYyMOM WJIM ITOCPEICTBOM
CHEIUaTbHBIX XOJOAWIBHBIX areHTOB (XJagareHToB) — ammuaka, CO,, OyTaHa, mporana,
xmanoHoB (CCLF,, CCIsF, CCIF;) u ap.

3) KpucrannoruapatHblil mpoLecc — NPeACTABIISIET OO0 EPEBOT MOJIEKYJI BOJIbI U3
CBOOOJHOTO COCTOSIHMSI B CBSI3aHHOE IYyTEM O00pa3oBaHUs KPUCTAIUIOTUAPATOB MpU
n00aBJIEHUH B CTOYHYIO BOJYy THUIpPaTOOOpa3ymoIIMX areHTOB — IMpollaHa, XJopa,
xnanoHoB, CO, u np. IlosyyeHHbIE KPUCTAIIIOTUAPATHI IUIABAT, BBIAEIAS YUCTYIO BOIY B
BU/JIE TTAPOB, KOTOPbIE KOHACHCUPYIOT.

TepMOOKHCAUTENBHBIE METOABl MPUMEHSIOT ISl YIAJNEHUs U3 CTOYHBIX BOJ
OpraHUYECKUX BEIIECTB MYTEM OKHCIEHUS UX JO HETOKCUYHBIX COCIMHEHUN KHUCIOPOIOM
BO3/1yXa MPU BBICOKUX TEMIIEpATypax.

TepmookucieHrne CTOYHBIX BOJT OCYIIECTBIISIOT CIASAYIOIMUMH CTIOCO0aMMU:

1) Ilapoda3znoe okucienue ("orHeBon" METO/): UCTIOIB3YETCS JIJIsi OUUCTKH CTOYHBIX
BOJI, COAEPIKAITNX OOJIbIIINE KOHIICHTPAIIUN OPTaHUICCKUX BEIICCTR.

2) XunkodaszHoe OKMCICHUE: 3aKIIOYACTCS B OKHCICHHH PACTBOPEHHBIX B BOJC
OpPraHMYECKUX BEUIECTB KHUCIOPOJAOM Bo3ayxa mnpu Ttemneparypax 100-350 °C wu
JaBJICHUH, 00ECIIEYNBAIOIIEM HAXO0XK/IEHUE BObI B )KUIKOH (aze — 2-28 MIla.

3) TepmokaTalUTHUYECKOE OKHCICHHUE: 3aKIIOYaeTCs B OKHUCICHHHM JIETY4YHX
OpraHUYECKUX BEIIECTB KUCIOPOJAOM BO3[yXa B IMapora3oBoil ¢aze B NPUCYTCTBUU
KaTanu3aTopoB mpu Ttemreparypax 260-540 °C. Karanuzaropamu ciyxar Pt, okcuubl
MeJ1, XpoMa, IIMHKA, MapraHia u ap.

12. buoJsornyeckue MeToAbl OUMCTKH CTOYHBIX BOJI
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buonornyeckue METONbI MPUMEHSIOT JUISI OYUCTKH CTOYHBIX BOJ| OT MHOTHX
PacCTBOPEHHBIX U B3BEIICHHBIX OPraHUYECKUX COCJUHEHUW M psijia HEOPraHUYECKUX
BEIIECTB — CEPOBOAOPO/Ia, CYIbPUTOB, CYIbPUIOB, AMMHUAKA, HUTPUTOB U JIP.

B ocHoBe OMOJOrMYECKOM OUMCTKH JICKHUT CHOCOOHOCTH U MOTPEOHOCTH
MUKPOOPTaHU3MOB HCIOJIb30BAaTh COJEPXKAIIMECS B CTOYHBIX BOJAX OpPraHUYECKUE H
MUHEpaJIbHBIC COCTMHECHHS B KaU€CTBE MUTATEIbHBIX BEIIECTB U MCTOYHHUKA IHEPTUU IS
CBOETO Pa3BUTHUSL U >KU3HEACATEIBHOCTU. [Ipu 3TOM ClIOKHBIE OPraHMYECKUE BEIIeCTBa
paspymatorcsi A0 mpocThix Heopranuwdeckux — CO, u H,0, HuTpartoB, cyibdaTos,
KapOOHATOB U T.I. WJIK yY9aCTBYIOT B CHHTE3€ OMOMACCHI.

[Ipomecchl pa3pyiieHus BEMECTB MPOTEKAIOT BHYTPH KJICTOK MUKPOOPTAHU3MOB, T/IE
IIPOUCXOJUT HEMPEPBIBHBIA M OYCHb CIIOKHBIA TIPOIECC XUMHUYCSCKUX IPEBPAIICHHM,
NPEICTABNISIONINNA CTPOTYIO TIOCJIEIOBATENILHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ yuactueM (pepMEeHTOB B KaU€CTBE KaTaIM3aTOPOB (METa0O0IM3M).

MukpoopraHu3Mbl CHOCOOHBI OKHUCISATh MHOTHE OpPraHMYECKHE BEIIECTBA, HO C
pa3Hoi cKopocThlo. CKOPOCTh OMOXMMHYECKMX PpPEaKUUN ONpelesseTcsi CTPYKTYpou
pa3pyliaeMoro BemecTBa U aKTUBHOCTHIO (PEPMEHTOB, KOTOPAsi 3aBUCUT OT TEMIIEPaTyphl,
pH u npucyTCTBUS B CTOYHOM BOJIE APYTHX BEIIECTB.

K Ouonorudyeckn JErKo OKHUCISEMBIM COGAMHECHHUSIM OTHOCATCS anu(aTHIeCcKue
CIUPTHI, aNbJACTUIBI, CIOXKHBIE dPUPHI, KAPOOHOBBIE KUCIOTHL, YIIACBOABI U Ap. TpyaHO
OKHUCJISIIOTCS BBICIIUE CIUPTHI, KUPHBIC KUCIOTHI, HUTPOCOeauHEHUss U Ap. HexoTopeie
COCIMHCHHSI BOOOINE HE TMOJABEPraeTcss OWOXMMHUYECKOMY OKHCICHUIO BCIICICTBHEC
TOKCUYECKOTO JIEHCTBUS HA MHKPOOPTaHM3MBI — XJOpoopM, TETpaxjiopMeTaH,
TeTePOIUKINICCKAE COSTMHCHUS U JIP.

buonornyeckue MeToAbl OUMCTKH CTOUHBIX BOJ ICNSATCA Ha a3pOOHbIE U aHA3POOHBIE.

AdpoOHbBIE METOIbl OCHOBAHBl Ha HCIONB30BAHUU /JII OKHUCIEHHS OPraHUYeCKHX
BELIECTB a3pOOHBIX MHMKPOOPTraHU3MOB — TaKuX, MJs KU3HENEATEIbHOCTH KOTOPBIX
HEeoOXoMMMO Hajauuue Kuciopona u temmeparypa 10-40 °C. AHaspoOHBIE METOIBI
OYHUCTKH MPEACTABIAIOT COOO0M MPOLECCHl paclIeIIeHUs BelecTB 0e3 JoCTyna KUCIopoia
B TPHUCYTCTBHHM aHad3POOHBIX MHUKPOOPTAaHW3MOB. AHA’POOHBIE METOIbI TMPUMEHSIIOT
NPEeUMYIIECTBEHHO /ISl 00€3BPEKUBAHNS OCAIKOB CTOUYHBIX BOJ U HA3bIBAIOT OPOKEHUEM.

AdpOOHYI0O OYHCTKY CTOYHBIX BOJ OCYIIECTBISIOT COOOLIECTBAMH  MHUKPO-
OpraHU3MOB, KOTOPbI€ KYJbTUBUPYIOT KaK BO B3BEILIEHHOM COCTOSIHUM (aKTMBHBIA W),
TaKk A B 3aKper€HHOM (OMOIUIEHKA). AKTUBHBIM WMJI KyJIbTUBUPYETCS B adpOTEHKAX,
OHOIIEHKA — B OMO(UIbTpax.

AdpoOHYI0 OMOJIOTMYECKYI0 OYHCTKY CTOYHBIX BOJ MOXHO TMPOBOAUTH B
€CTECTBEHHBIX yCIOBUAX (mois (QuibTpanuu, 3emieliebYecKue TOoJid OpOIICHHS,
OMOJIOTUYECKUE MPY/Ibl) U B HICKYCCTBEHHBIX COOPYKEHUSIX (a9POTEHKH, OUODUIBTPHI).

[Tonst punbTparuy U OpoIIeHUs MPEACTABISAIOT COO0N CHEIUANTbHO MOATOTOBICHHBIS
3eMENIbHbIE YYacTKH, Ha KOTOpbIe COpachIBAIOTCS CTOYHBIC BOJBI, IPOIIEIIHE
PEIBAPUTETLHYI0 MEXaHMUYECKYI0 W H(Win) (PU3UKO-XUMHUYECKYI0 OYUCTKY. CTOUYHBIC
BOABl (UIBTPYIOTCS 4Yepe3 CIION TOYBBI, OCTaBJsii B HEM B3BEIICHHBIE M KOJUIIOWUJHBIC
YaCTHUIIbI, KOTOPbIE BMECTE C IMOYBEHHBIMH MHUKPOOpPTraHU3MaMH OOpa3ylOT OHOIUIEHKY.
OO6pa3yromasicsi OMOIIEHKA aJIcCOPOUPYET U MOTJIONIAET PACTBOPEHHBIE B CTOYHBIX BOAAX
OpraHUYeCcKue BEIEeCTBA, pa3pyllas UX A0 MPOCThIX MHUHEPAIbHBIX coeauHeHul. Kpome
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MUKPOOPTaHU3MOB, B MPOLECCAX Pa3pYLICHHS BEIIECTB NMPUHUMAIOT Y4acTHE BO3IYX,
COJIHLIE, KOPHU PACTCHUM.

Ecnu 3emenpHbIE y4aCTKU HUCHOJIB3YIOTCSI TOJBKO JUISl OYUCTKH CTOYHBIX BOJ, TO HUX
HA3bIBAIOT MOJSIMU  (QuiibTpanuu. Ecnum Ha 3eMeNbHBIX yYacTKax OJHOBPEMEHHO C
OYMCTKOM CTOYHBIX BOJ IIPOUCXOIUT BBIPALIMBAHUE CEIBCKOXO3SMCTBEHHBIX KYJIBTYP
(TEXHUYECKUX M KOPMOBBIX), TO MX HAa3bIBAlOT 3E€MJICJECIBYECKUMHU IOJISIMU OPOLICHHUS

(3110).

B Ouonorumueckux mpyjax OYMCTKAa CTOYHBIX BOJ MPOMCXOAMT 3a CUET IMPOIECCOB
CaMOOYMIIEHUS! BOJHON Cpeibl, a UMEHHO B pe3yjibTaTe KOMILJIEKCHOIO BO3JEHCTBUS
BOJHBIX MUKPOOPIaHU3MOB, BOAOPOCIIEN, BO3IyXa, COJIHLIA U JJOHHBIX OTJIOKEHUN.

buonornyeckue npyasl NpeacTaBisioT cOO0N UCKYCCTBEHHO CO3JaHHbIE HETTTyOOKHe
BOJOEMBI, B KOTOPBIX CO3JAIOTCSl CaMble OJaronpusiTHbIE YCIOBHUS ISl MPOTEKAHUs
IPOLIECCOB CaMOOYMILEHUA: Mayias riayOuHa, obecrnieurBarouiasi MpOrpeB U MHCOJSIIHIO;
BbICOKasi OMoMacca BOJOpOCiEH, HACBhIIAIOIIMX BOJLY KHUCIOPOAOM; oOuiue OakTtepuil u
[IPOCTENIINX; HACBHILEHHOCTh JOHHBIX OTJIOKCHWM YEpPBSAMH, JUYMHKAMH HACEKOMBIX,
MOJIJIIOCKaMHU U TIp.

B a»spoTenHkax o4MCTKa CTOYHBIX BOJ MPOMCXOIUT MOCPEJACTBOM UX CMEIIMBAHUSA C
AKTUBHBIM WUJIOM B YCIIOBUSX MHTCHCUBHOM a’palivu.

APPOTEHKH TIPENICTaBISAIOT CO0OM JKEeNe300€TOHHBIE pe3epByapbl (OacceliHbl)
IPSIMOYTOJILHOTO CeYeHUsI TIyOuHOU OT 3 10 6 M, 000pydOBaHHBIE YCTPOWCTBAMH JIJIsi
OpUHYAUTEIbHON adpanuu. Kak mpaBmiio, adpoTeHK pa3fesnéH Ha 2 4acTu: COOCTBEHHO
aspoteHk (75% ot oOmero oobEMa a’poreHka) u pereneparop (25%). B cobctBeHHO
a’pOTEHKE MPOTEKaeT OCHOBHOW MpOIECcC OMOXMMHYECKOTO OKUCIICHHS, B pereHepaTope
OCYULIECTBIISIETCS pereHepanusi akTUBHOIO MJia.

[Tpouiecc OMOXMMHYECKOTO OKHUCJEHMS < BEUIECTB, MNPOTEKAIOUIMH B a’3pPOTEHKE,
COCTOUT U3 HECKOJIbKUX DTaIOB:

1 — agcopOuMsi ¥ KOAryJIsIis aKTUBHBIM UJIOM B3BEILIEHHBIX U KOJUIOUIHBIX YaCTHII;

2 — OKHCJIEHUE MUKPOOPraHU3MAaMH PACTBOPEHHBIX U aICOPOMPOBAHHBIX AKTHUBHBIM
WJIOM OPTraHUYECKUX COEJIMHCHMIA;

3 — IOOKHUCIIEHUE TPYAHOOKHUCIIAEMbIX BEIIECTB U HUTpUPUKALIUS;

4 — pereHepaliysi akTUBHOTO WJa.

B OunoduabTpax oOunMcTKa CTOYHBIX BOJ HIPOUCXOAMT 3a CUET UX KOHTAaKTa C
MUKpPOOpPraHU3MaM# OHOIIEHKH. bBHOGUIBTPHI MPEACTABISIIOT CO00M a’pupyembie
HErepMeTUYHbIE EMKOCTHBIE COOpPYXEHHsS (pe3epByapbl) W3 KUpOUYa, OETOHA WU
&Kene300€TOHa,  3alOJHEHHbIE KPYNHO3EPHUCTBIMU MaTepHalaMU, YEpe3 KOTOphIE
(GUIBTPYIOTCS CTOYHBIE BOJbI, IOCTYMAIOIIME CBEPXy IO BCEH TMIIOmMAmu (QUIbTpa.
[IpocaunBasich CKBO3b 3arpy3ky OHO(HIBTpA, CTOYHBIE BOABI OCTABISIIOT Ha €€
MOBEPXHOCTH OPraHMYECKHE BEIIECTBA, KOTOphIE 00pa3yloT OWOIUIEHKY, I pacTyT U
pa3BUBAIOTCS MUKPOOpPraHu3Mbl. IIpu KOHTakTe CTOYHOW BOABI C OHOIUIEHKOU
POUCXOIUT aJCOPOIHS 3arpSA3HSIONINX BOY BEIIECTB U X OMOXUMHUYECKOE OKUCIICHHE.

AHa3p06HBI€ MCTOABI HIPUMCHAIOT AJIAA OUUMCTKH OUYCHb KOHICHTPHUPOBAHHBIX CTOYHBIX
BOJ, COACPKAIIUX OPraHUYICCKUC BCUICCTBA, 4 TAKIKC JIA Hepepa6OTKI/I TBépI[BIX 0TXO0A0B
C BBICOKOH KOHHCHTpaHI/Ieﬁ OpPraHU4CCKHUX BCHICCTB — CTOKOB ITMIICBBIX, HCJIJIFOJIO3HO-
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OYMaXHBIX, TEKCTHJIbHBIX, KOXEBEHHBIX M JPYTHX TPOU3BOJICTB, OTXOJIOB
KUBOTHOBOJICTBA M  CEIBCKOIO XO3SWCTBAa, KaHAIM3AIMOHHOTO WJIa W  OCAJKOB
IPOMBIIIIEHHBIX CTOYHBIX BOJI, MPOILIEIIINX a9POOHYI0 OMOJOTHYECKYIO OUHUCTKY.

[Ipouieccbl OMOXMMHUYECKOTO pa3pyIICHHs] CIOXHBIX OpPraHMYECKUX BEIIECTB B
aHA’POOHBIX YCIOBUSX MPHU y4acTHH (DEPMEHTOB HA3bIBAIOTCS OPOIMIHLHBIMH MPOIIECCAMHU
Wi 6poxeHneM. B 3aBUCUMOCTH OT KOHEYHOT'O MPOAYKTA PA3TUYArOT HECKOJIBKO BUIOB
OpOoKeHHSI:  MPONMUOHOBOKHUCIIOE,  MACISHOKHUCIOE,  MOJIOYHOKHCIIOE,  CIIHPTOBOE,
areTOHOOYTHIIOBOE, METAaHOBOE | Jp. J[JIT OYMCTKH CTOYHBIX BOJ| HCIIOJIB3YIOT METAHOBOE
OpoKeHue.

MetanoBoe OpoXXeHHWE TMPOUCXOTUT TMPU  Pa3pyIICHUH  MHKPOOPTaHU3MaMU
OpraHUYECKUX Macc, COJepXKaluX OOJbIIOe KOJIMYECTBO YIIEBOAOB U OenkoB. B
pe3ynbTaTe oOpasyercs Tak Ha3biBaeMblii Ouora3: cmecb metaHa (CH,) — 60-75%,
yrnekucnoro rasa (CQO,) — 20-35% v He3HaYMTeNbHOro Konn4yecTBa Apyrux rasoB —
H,S, N,, O,, H,, CO.

[Iporiecc MeTaHOBOTO OPOKEHHUS YCIOBHO MPOTEKAET B 3 CTATUU:

1 — ruziponu3 u(Kiau) ruapaTanys OpraHMuecKuX COeAMHEHM;

2 — pacraj; CJI0)KHBIX OPTaHMYECKHX BELIECTB J0 MPOCTHIX — KUPHBIX U KAPOOHOBBIX
KHUCIIOT, CIIUPTOB, aJIbJIETHI0B, KETOHOB;

3 — ¢epmeHTaIMS MPOCTHIX OPraHUYECKUX BEIECTB ¢ oOpa3zoBanueMm metaHa, CO u
CO,, Bonopona, H,O, cepoBogopoaa u T.I. U HOCIEAYIOIIEE B3aUMOACHCTBUE MPOIYKTOB
IPEIBIAYIUX PEeaKIil MEX Ty COOO0H TakXKe C BBIICICHUEM METaHa.

[Tporeccbl METaHOBOTO OPOXKEHUST OCYIIECCTBIISIOTCS B CIICIIMABHBIX COOPYXKEHUSX,
UMEHYyeMBbIX MeTaHTeHKamMu. OHHM TPENCTaBISIOT COOOW TEePMETUYHO 3aKPBIThIE (MJIs
obecrieueHus: aHAAYPOOHBIX YCJIOBUM) pe3epByapbl, 000pyI0BaHHBIC MPUCTOCOOICHUSIMU
JUTsI BBOJIa HECOPOXKEHHOTO M OTBOJIa COPOKEHHOTO OCajKa, TMOJOTPEBa COJAEPKHUMOTO,
oTBOJIa OWorasa W yCTpoWCTBaMHU s mepeMemuBanus. OOpa3yroIuiicss B METaHTEHKaxX
O0uoras CXKUraroT C TOJYYEHHEM TeIia, KOTOPOE HCHOIb3YIOT [JIsi HarpeBa BOJIbI,
OTOIUJICHUS U T.II.

13. TBépable 0TX0bI U OOpalIeHNe C HUMH

TBépaple OTXOIBI, OOpaszyroImuecs B PE3yJIbTaTe XO3SIWCTBCHHOW JIEATCILHOCTH
YeJIoBeKa, JIEIATCS Ha OTXO0JIBI IIPOU3BOJICTBA M OTXOIbI IIOTPEOICHUSI.

Omxodamu _npou3eodcmea SIBISIOTCS OCTaTKW HCXOJHOTO CBIPhS, MaTCPHAJIOB,
nonyhabprkaToB, 0Opa30BaBIIMECS TPHU MPOU3BOACTBE MPOAYKIIMU WIW BBITIOJHEHUU
paboT M TOJHOCTHIO MJIM YaCTUYHO YTPATHUBIIIME UCXOHBIC MOTPEOUTEILCKHE CBOMCTBA. K
OTXOJaM IPOM3BOACTBA OTHOCATCS TaKXKe MPOJIYKTHI MEPEePabOTKU CHIPHS, MOJyYCHHUE
KOTOPBIX HE SBJISIOCH IEJIBIO TPOU3BOJACTBEHHOTO TpoIiecca (TOOOYHBIE TIPOTYKTHI).

Omxodamu nompebsieHuUss ABISAIOTCA PA3IMYHOTO pPOJAA U3JCIHUS U MaTepualbl,
KOTOPBIE TI0 TEM WJIM WHBIM NMPWYWHAM HETPHUTOMHBI JJISl MaJbHEHIIIETO MCIIOIh30BaHMUS.
OTxomapl MOTpeOSIeHUs JENSATCS Ha MPOMBINUICHHBIE W KOMMYHaIbHO-OBITOBBIE. K
IIPOMBIIIICHHBIM OTXOJ[aM MOTPEOICHUS OTHOCSITCS, HAIPUMED, META/LIOJIOM, BBIXO/ISIIEE
U3 CTposi 00OpyJOBaHHWE, M3ACIHUS TEXHUYECKOTO Ha3HAYCHHS M3 IIJIACTMAcC, PE3WHBI,
ctekiaa W T.J. K KOMMYHalbHO-OBITOBBIM OTXOJaM OTHOCSITCS TUIICBBIC OTXOJIbI,
W3HOIIICHHBIC U3/Ie/IMsl OBITOBOTO Ha3HA4YEeHUS (0/1€K1a, 00YBb U T.I1.), Tapa, Oymara u T.I.




30

O6pauieHne ¢ oTxodaMM TMPEJCTaBISICT COOOM JeATEeNbHOCTb, B MPOLECCEe
KOTOpOM O00pa3yroTcsi OTXOHbl, a TakKe NPOU3BOJAUTCA CcOOp, HCIOIb30BAHUE,
00e3BpeKUBaHUE, TPAHCIIOPTUPOBKA U pa3MEIICHHE OTXOI0B.

Ucnonb3oeaHue OTXOJI0OB BKJIOYAET NPUMEHEHHE OTXOJOB [JIi IPOM3BOJCTBA
TOBAapHOW MPOAYKIMU (BTOPHYHBIE MaTepuaibHbie pecypchl, BMP), Beimonnenus pador,
OKa3aHUs yCIYT, MOJTYUYEHHs SHEPTUH (BTOPUUYHBIE SHEPTeTHUYECKUE pecypchl, BOP).

O6e3epexueaHue OTXOJOB 3aKIIIOYaeTcs B 00pabOTKE OTXOJIOB C IICNBIO
IpEeAOTBPAILCHUS] BPETHOT'O BO3EHCTBHS Ha 3/I0POBHE YEIOBEKA U OKPYKAIOIIYIO CPEy.

Pa3meuweHue OTXOJ0OB BKJIIOYAET XPAHECHHE W 3aXOPOHEHHE OTXOJOB. XpaHeHue
OTXOJIOB TPEJCTABISAET CO00I KOMIUIEKC paboT, 00eCIeUnBaOINX COICPKAHUE OTXO/I0B
HAa COOTBETCTBYIOIIMX OOBEKTaX C IEJIbl0 MX MOCIEAYIOIEro 3aXOpPOHEHMUS,
00€3BpeKUBAHUS WM HCHOJb30BaHUS. 3aXOPOHEHUE OTXOJOB COCTOMT B H3QJISIIIUU
OTXOJIOB, HE MOJyISKAIINX JadbHEHUIIIEMY UCIIOIb30BaHUIO, B CIICHIMAIBHBIX XPaHUIIUIIAX,
VCKIIFOYAIOIIKX MTONAaJaHNE BPEIHBIX BEIIECTB B OKPYKAIOLLYIO CPEIY.

OTx0apl MPOU3BOJCTBA U MOTPEOICHUS, NPUMEHEHHE KOTOPBIX B XO34WCTBEHHOU
NESTENHbHOCTU B HACTOSIIEE BPEMSI HEBO3MOXKHO HJIM 3KOHOMHUYECKH HeElEeJIeco00pasHo,
YCJIOBHO MPUHSTO Ha3bIBaTh omb6pocamu. OTOpockl 00€3BpeKMUBAIOT M(WIIH) MOABEPTatOT
3aXOpPOHEHUIO.

MonuzoHbl mMeEpPObIX 0mx0008 TPENACTABISAIOT COOOM, TMOMPOCTY TOBOPS,
(ropoackue) MYcCOpHble ceasiku. Ha Kaxayw H3 TakuxX CBaJOK  €XErojaHo
BBIOPACKIBAETCS HECKOIBKO MUJIJIMOHOB TOHH TBEPJIIX OTXOJOB.

Ha npeaapurenbHOM 3Tane nepepabOTKU . TBEPABIX KOMMYHaIbHO-OBITOBBIX
otx070B (TBO) npous3BOIAT OTAEICHHUE OPraHUYEeCKON COCTAaBISAIONIEH OTXOJI0OB OT
Heopranuveckoil. [locnenHiow UCnoab3yIOT, 100aBIsIs B IIKUXTY CTaJCIUIABHIIbHBIX WIIU
CTEKOJIbHBIX NI€UEH, eyel AJid BHIJIaBKH BTOPUYHBIX METAJJIOB U T.JI.

st mepepaboTku ~opranuyeckor cocrasisitonieii ThO npuMEHSIOT cheayomme
METO/IbI:

1) cxxuranuve B me4ax MpHU BBICOKMX TEMIIEpaTypax C MOJIYyYEHHEM AJIEKTPOIHEPIUU U

TEIUIa;

2) Guosioru¥eckue crocoObl MPEBpalleHHs OTX0/I0B B YAOOPEHMUS;
3) nupoaus.

[Tpn Omonoruyeckoit 06padorke THO cHayana u3Menp4arOTCs 10 ONpeAeaEHHON
CTEIIEHU AMCIEPCHOCTH, a 3aT€M CMEIIMBAIOTCS C BOAOW JUISl MOJYYEHHS] KOJUIOMJIHOIO
pactBopa. IlomydeHHslli pacTBOp MOMAETCA B a’poTeHK (OModuiabTp, OMOTIOTHUECKHIA
npyn), TAe IPOUCXOAUT a’poOHOE OKHUCIEHUE MoydeHHoi cmecu. Ilocie sTtoro cmech
MOCTyMaeT B METAHTEHK, IJie MPOUCXOAUT e€ aHadpoOHast 00paboTka.

[Tpu kommnoctupoBanuu THBO cOpaxuBatoTcs B OapaOaHHBIX ammaparax WM Ha
BO3/lyX€ B CIEIHUANbHBIX ITA0ESAX IPU HENPEPHIBHOM BOpOLIEHUH. Pa3ioxkeHne oTxo/10B
OPOJOJIKAETCS JO TMOJYYEHUS OTHOCHUTENIbHO CTaOWJIBHOIO Marepuaina, MoJ00HOro
TryMycCy.

[Tuponu3 TBO npoBoaUTCS B 3aKPBITHIX peakTOpax U MpPEJCTaBiIsieT cOO0M mpoliecce
pa3NoKeHHs TIPU BBICOKOW TemriepaType (Heckoibko coteH °C) 6e3 moctyna Bo3ayxa. B
pe3ynbTaTe MoJy4yaeTcss TBEPABIA OCAaloOK, a O0pa3yromuecss ra3000pa3Hble M JKUIKHE
IPOJIYKTHI CKUTAIOTCA C LEJbIO MOJYyUYEHUS TeIIa.
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OCHOBHBIM CIIOCOOOM 3aXOPOHEHHSI TBEPABIX OTXOJ0B (TJIAaBHBIM 00pa3zoM,
KPYHMHOTOHHAXHBIX OTXOJIOB ITPOMBIIIICHHBIX TIPOU3BOJICTB) SIBJISIETCS UX CKIAAUPOBAHUE
B MTOBEPXHOCTHBIX XPAHWIUIIAX.

Cy1iecTByeT HECKOJIBKO TUIIOB MOBEPXHOCTHBIX XPAHWIIMIL, OCHOBHBIMH U3 KOTOPBIX
ABJISIFOTCS  maMoHakonutend.  lllnamonakonurenu — CTposIT MO OJHO-  WIH
MHOTOKACKaJHOMY MPHUHIIMIY C CO3JaHUEM IUIOTHHBI, OEperoB W Yalld XpaHUJIUIIA.
[IInamoHakonmuTeMM  CHAOXKAIOT  MPOTUBOMUIBTPAIMOHHBIMUA  yCTPOMCTBAMU U3
[JIMHUCTBIX, OUTYMHBIX U OJIMMEPHBIX MAaT€PUATIOB B OJIMH UJIK HECKOJIBKO CIOEB.

OnacHbiMu omxodaMu Ha3bIBalOT OTXOHbI, COJAEpXallhue B CBOEM COCTaBe
BEIIECTBA, KOTOPbIE 00JaJat0T OMACHBIMU CBOMCTBAMHU (TOKCUYHOCTH, PaHOAKTHBHOCTD,
B3pPbIBYATOCTh, MOXKAPOOMACHOCTh, HWH(MEKIMOHHOCTh M T.A.) W TMPUCYTCTBYIOT B
KOJINYECTBE, OITACHOM IS 310POBbS JIIOACH U OKPY’KAIOLIEW IPUPOAHOMN CPEaBbI.

3axOpOHEHHE OMACHBIX OTXOJ0B OCYIIECTBIISIOT CIASAYIOUIMM 00pa30M: 3aKITIOUAIOT B
METAJNIMYECKUE KarCyJibl, MOMENIAlOT B KyObl M3 OTBEPACBIICTO JKMJKOTO CTEKJIa U
pa3MelaT Moj 3eMJIEH B reosioryeckux BbipaboTkax. MHOTHa B KOHTEHHepax u3
MaTepHaJIOB, YCTOMYUBBIX K JEHCTBUIO MOPCKOW BOJIbI, OTXOJbI OMYCKAalOT B IIyOOKHE
BITaJIMHBI MOPCKOT'O JTHA.

Bonbumioit 00bEM TBEPIBIX OTXOAOB, 3HAYMTENIbHAS YACTh KOTOPBIX COAEPIKHUT
[ICHHbIE KOMIIOHEHTHI, 00yCIaBIMBaeT HEOOXOAUMOCTb UX YTUJIM3AUH C LEJIbI0 BO3BpaTa
B IIPOU3BOJCTBO.

YTunusupyroTcss Kak OBITOBble, TaK W NPOMBIIUIEHHbIE OTX0nbl. [lpuBeném
HEKOTOpbIE NPUMEPHl HMCIHOJb30BaHUS OTXOJOB XWMHUYECKOM MPOMBIIUIEHHOCTH B
kauectse BMP.

[Ipu npousBoacTBe dochopcoaepkamux MOpoayKToB (dochopHOl  KHUCIOTHI,
nBoitHoro cynepdocdara u np.) B KadecTBe 0TX0J10B 00paszyercsa ghocghoauric, B COCTaBe
KoToporo nmpucyrctByotr SOs;, Ca0, P,Os, CaSO,, coenunenus ¢propa, Mg, Si u peakux
MeTaioB. @ocdorurc UCTOIB3YIOT JIJIS MEIMOPAIIMK COJIOHIIOBBIX MOYB, B POU3BOJICTBE
LIEMEHTA, JIJIs MTOJIyYSHUSI CEPHOU KUCIIOThI, U3BECTH, CyIb(aTa aMMOHUS.

[Ipn mony4YeHUM CEPHOM KHUCIOTHI M3 CEPHOrO KOJMYEAaHAa OCHOBHBIM OTXOJOM
ABJISICTCS. TBEPABIA IMOPOUIOK, HA3bIBAEMbI MUPUMHBLIM 02aPKOM, KOTOPBIA COAEPKUT
58% Fe, 5% Cu, CaSO,, HeOompmme KoIWyecTBa cepebpa, 300Ta HU JAPYTUX
KOMIIOHEHTOB. [IMpHUTHBIM ~OrapoKk HCHOJB3YOT B LEMEHTHOM M  CTEKOJIbHOM
OPOMBUIUIEHHOCTH, B IPOM3BOJCTBE YYyIryHa, MHUHEPAJIbHBIX IUIMEHTOB (3KEJIE3HOIO
CypHKa, OXpbLH JIp.), B IPOU3BOJCTBE CTPOUTEIbHBIX MAaTEPHAIIOB.

[TpoGaembr TEpepabOTKU OTXOJOB C IIEJBIO HWCIOJIB30BaHUS B KadectBe BMP B
HACTOSAIICE BPEMsI pelIaroTcsl HeAoCcTaTouHO dddexTuBHO. s pacmmpenus MacmraboB
YTHIM3aUU TBEPABIX OTXOJOB HEOOXOAuMMa pa3padOTKa HOBBIX BbICOKOA((EKTUBHBIX
XUMHUKO-TEXHOJIOTHYECKUX MPOLECCOB.
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