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BBEOEHUE

3a mepuoj1, IPOLLIEIIHIT TIOCIIE BBIXOA IIEPBOTO M3[JaHHs JJAHHOTO CIPaBOYHUKA B
1979 rony, nocie BHEOPEHMsI B HPOMBILUIEHHOCTh HOBHIX TE€XHOJIOTHH, ClIOCOOHBIX
pewiaTs pacryiye npobiaeMsl GOpsOH! ¢ 3arpA3HEHNEM OKPYKAIOIEH Cpellsl, palyo-
HAIBHOTO MCHOJIB30BaHUS 3HEPIHH M IIOJyYEHHS BOJB! BBICIIEH CTENEHH OYHMCTKHU
VT HOBBIX obnacteil mpHMeHEHs!, PEXKHIE MPELeibl 3HAHMI 3HAYUTETHHO PACUIN-
puirchk. Bo BTOpOM M3IaHuM, JONOJHEHHOM Ha 6a3e HOBBIX TaHHBIX, IIOKa3aHbl HO-
Bhbie 061aCTH NPUMEHEHUS 3TUX TEXHOJIOTHIA.

TlepBoHauanpHas Lefib U30aHMs JAHHOTO CHPaBOYHMKA B HACTOSILEE BPEMs BCC
€1lie OCTAaeTCs aKTyalbHOH: MPEeNOCTaBUTh B JIOCTYIMHOMN (JopMe HEOOXOMMMYIO MH-
dopMauuio B 06NACTH TEXHONOTHMH 00pabOTKH BOIEI TEM, KOMy OHa HEOGXOmMMA
Ijist paboTeL, HO KTO HPU 3TOM HE COOMPAeTcsl CTaTh CHEMHMAINCTOM IT0 00paboTKI
Boabl. Kak yTBepxaeTcs BO BBEIEHMH K NIEPBOMY M3AaHMIO, YHTATEISIMU ITOH KHH-
U «MOTYT OBITh MPEICTABUTEIH CaMbIX pasHbIX npodeccuii - pyKOBOIUTENH IIPeNl-
OPHATHH, apXUTEKTOPH, YIPABIISIOUME KOMMYHAIBHO-OBITOBBIMH CITY)XOaMM, HH-
JKEHEPBI-rPaJOCTPOUTEIH, 38KOHOAATENIN MM PaGOTHHKY yHOpaBieHni OXpaHbl OK-
pyxarwueii cpenbi». [lepBoe m3naHHe ONHOBPEMEHHO SBISUIOCh M YYEOHMKOM H
CHPaBOYHUKOM JUTS OOYYAIOMMXCH ITOM M CMEXHBIM CHEUATBHOCTAM.

JlaHHBI cCIpaBOYHUK COCTOMT M3 YeThIpex HacTel. B wactu 1 npencrasneHsl oc-
HOBHBIE CBOICTBa BOMIBI U MPOBEIEHO HCCIIENOBAHUE B 00NACTH OCHOB XUMMH, O1O-
JIOTUH, BOJIHBIX PECYPCOB M aHAIM30B BOIBL. B yacTu 2 mopo6Ho onvcaHbl TUIIOBbIE
XMMHMKO-TEXHOJIOTHUECKUE OTEPALUM JUIsl yCTAHOBJIEHUS 3aJaHHOTO BOIHOTO PEXH-
Ma. B uactu 3 nan 0630p Haubonee BaxHbIX obnacrell mMpUMEHEHMs! BOOBI IS HPO-
MHBIIIEHHOTO BOJIOCHAOXEHHUS 1 ITIs HY¥K] TOPOICKOTO XO35HCTBa, BKINIOYAs €€ Mo~
BTOPHOE JCHOJIB30BaHHUE U COPOC CTOYHHIX BOI; B KAYECTBE IIPUMEPOB IPAKTHYECKO-
TO MPOMBIICHHOTO NPHMEHEHHMsI BOIbLI OTMCAHbI TEXHOJIOTMYECKHE ITPOLIECCHI, TH-
MMYHBIE 71 GOMNBIIEH 9acTH NPenupUATH, YUPEKAEHMIT U TOPOICKUX XO3AHCTB.
I'nasbl yacTy 4 NOCBAIEHBI CHIENMATBHBIM TEXHOJOTHAM OUMCTKH BOIBL 1715 TIOCTIe-
OYIOLEro €€ MCIONIb30BaHus, HalpUMep, B CUCTEMax OXJAXICHHUs, ITPOMU3BOLICTBA
napa u ynaenuBasus macia. Ilepsast 4acTh BbILLIA OTIEIBHBIM M3IAHHEM B MATKOH
0b6710%Ke o Ha3BaHueM «Bopa: yHUBepCaIbHBIN PACTBOPHUTEIIBY.

Yunreisas, uto s yxe 48 netr paboraro B 370l 0651aCTH, 5 HE MOTY TOYHO Ha3BaTh
¥MIMEHA BCEX MOUX KOJUIET ¥ aBTOPOB, Y€l OMBIT, Hapsily ¢ MOMM COOCTBEHHBIM, Ha-
Lie1 OTpakeHHE B 3TOM KHMre. K cuacTpio st MOTY BBIPa3MTh MPU3HATEIBHOCTh MHO-
MM MOMM KosuieraM B koMnaumy Nalco Chemical Company, KTO y4acTBOBAN 8 co-
CTaBJICHMK OTIC/IBHBIX IJIAB MO HX crepmalnbHocTH. B ux umcne IT.A.Bapkep,
Jok.A Bepncnu, T.A.Keticmu, JOx.JI.Koyn, J1.Jx.Jdomuanecku, K.H.Dynxc.
K.P.Xédc, ok K. dxenunre, K. JTammepr, I.O.MaxUuTaiip, K.Onnsun, M.T.ITe-
pun, k.M. @enan, P.C.Pobeprcon u P.®.Tyka. K coxaneHuio, 51 He MOTy nepeusic-
JUTH 371ech (aMMIIMM MHOTHX JPYTHMX CIELHAIMCTOB, HEHHBIE NPEUIOKEeHUsT KOTO-
PHIX OBUT MHOIO WICIOJIB30BAHBI, Y BHPAXal0 KXIOMY W3 HHX CBOIO Graromap-
HOCTb.

st Toro wrobm obecneynTh BEIXOI B CBET 3TOTO CHPABOYHMKAE, TOTpeboBaIacs
MHoroMecsunasi kponotrmisas pabota [xona MakKaimioHna 1o pefakTHpOBaHHIO
conepakanus u bereprmn Heromuepa 110 MofiroToBKe WINIFOCTPaLMid M TEKCTa NS
reyaTH.

Dpsrx H. Kemmep
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OCHOBHbIE CBOMCTBA BOAb







I'/TABA 1
MOJIEKYJIA BOAbl

TpH yeTBepTH MOBEPXHOCTH 36MHOTO 11apa MOKPHITHL BOTOH. XOTS 3TO - BrIeyaTIs-
roias nadopMays, OIHaKo, eie Conpiumii atdext nponssoast ¢otorpadum, ciue-
TIaHHHE 13 KocMoca, Ha HMX Mbl BUAUM ITPEKPACHYIO TONYOYI0 IIAHETY, OOLUMpPHEIE
IJIONIA/I KOTOPOH 3a8HATHI BOAOH, YaCTHYHO CKPBITYIO TYMaHHOI 3aBECOit.

JKusue Geper cBoe Havano u3 pombl. [1o Mepe TOro kak cTpOeHHE XUBBIX Opra-
HH3MOB CTAHOBMIIOCH BCE GOJIEE CIIOKHBIM M Pa3HOOOPa3HbIM, OHH BBIXOIIUIH U3 BO-
JIbI Ha Cy1ily, IPY 3TOM BOJIA COCTABJISA/IA OCHOBHYIO HaCTh MaCcChl 3TUX OPraHM3MOB.
Ha nnanere 3emiist Boa 03HAYACT KH3HB.

Hns punnocoda mpy M3yueHNH IPOHUCKXONKACHHS YEIOBEUECKOTO pOfa OCHOBHBIM
OGBEKTOM SIBISIETCS YEJIOBEK; TMJPOXUMMK MOT Obl nepedhpasupoBaTh 3Ty MbICTh
cnenyromM obpasom: “Jlnst TOoro, 4TOObI NONYYHTH IIPABUIIBHOE TIPEICTABICHHE O
TOM, YTO TaKOS BOAA, HEOOXOAMUMO W3yUYUTH MOJIEKyy Bonb!”. opmyia sons! - H,O
- caMa 110 ce6e MOKa3bIBAET HaM TOJIBKO €€ COCTaB M MOJIEKYISIpHEL Bec. OHa He jia-
€T HaM MpeAcTaBIeHysi 00 0COGBIX CBOMCTBaX BOMbI, OOYCIIOBIIEHHBIX YHHKAJIBHBIM
pacronoxesneM Monekyn (cm. puc. 1.1). Ipa atoMma Bogopona pacroyloxeHs! o OT-
HOWIEHHUIO JIPYT K Opyry nox yrioM 105° u coenuueHsl ¢ aroMoM kuciiopopa. Taxum
06pazoM, MOJIeKyJIa SIBIISETCS aCHMMETPUYHOL, IMOJIOKUTENRHO 3apskeHHON Ha cTo-
POHE BOAOPOna H OTPULATEIRHO 3aPsHKEHHOI Ha cTopoHe kucinopona. [Toatomy Bo-
Jla OTHOCHMTCS K HOJSIPHBIM BerecTBaM. 1o aToit nprunHe NPOHCXOIUT aryioMepaLst
MOJIEKYIT: BOJIOPOJI OTHOM MOJIEKYJIbl IPUTSATHBAET KHCIOPO COCENHE! MONEKYIIbL.
CoenvHenne MONIEKYIT IO NeficTBUEM CHIIBI IPUTSKEHHS HA3KIBAIOT O0pa30BaHIEM
BOJIOPOIHBIX CBSI3Eit.

Benencreue 06pa3oBaHus BONOPOHHBIX CBA3EH MEKMOJIEKYIISIPHOE MPUTSKEHHE
IpensTCTBYET ucrnapeHuto monexyn H,O ¢ nosepxHocTy BonoeMa. [list pa3peisa BO-
IopoaHOH cBsi3u M ocBoboxknenus mMonekysl HyO ¢ obpasopanuem napa Tpebyercs
ropaszno OONbINE 3HePrHH 110 CPABHEHUIO € IPYTUMH OGBIMHBIMY XVIMHYECKHUMH CO-
eauHeruavy. [lo 3Toit npuurHe BOAAHOH Hap XapaKkTePU3yeTCs BRICOKKUM 3HEPrOCco-
JIEpKaHueM U MOXET CIyxuTh 3¢dexTuBHON cpenoil st nepeHoca SHEPTUY B ITPO-
LIECCaX, OCYIECTBIIAEMBIX HA MPOMBIIIIEHHBIX YCTAHOBKAX U B CHCTEMaX TEIIOCHAO-
KCHMSI 3MAHUN M COOPYIKEHMIL.

Ilpu 3aMep3anyy Bona BELAEISIET GONBIIEE KOJIMYECTBO TEIUIOTHL, YEM APYTHE CO-
enunenus. Kpome toro, npy mo6oM H3MEHEHMH TeMIIepaTyphbl BOIA WM MOIToma-
€T, A7H BRIAEISIET OOIbLIee KOTMYECTBO TEIJIA MO CPABHEHUIO CO MHOTHMY IPYTUMH
BEILECTBAMH, T.€. OHA MMEET OONBINYIO TEIUNIOEMKOCTD H, CIEIOBATENBHO, SIBISIETCS
spdexTusHbIM TermoHocuTeneM. T1ponecc 3aMep3aHust BOIbI OTIHYACTCH OT 3aMep-
3aHUs IPYIUX sxuakocTeil. BomoponHeie CBsi3M CcrioCOGCTBYIOT O0pa3OBaHUIO KpHC-
TaJTMYIECKOH CTPYKTYPBI, 38 CUET €r0 0GBEM 00Pa3yIOErocs Jibla MPEBbIIIAET riep-
BOHAYAJIBHBIN 00beM xuarocTi. ClienopaTesbHO, THIOTHOCTH JIbAA MEHbLIE ILIOTHO-
CTH HAKOCTH, MO3TOMY JIe[, HAXOIUTCS Ha MOBEPXHOCTU BOMBI, B MPOTUBHOM CILy-
4ae, BOJIOEMB! HAUMHAIH OBl HPOMEP3aTh OT CAMOTO [JHa H B HHX, K&K Mbl 3HAEM, HE
Moruia 651 CymeCTBOBATE KU3Hb.

B Ta6nune 1.1 npuseneHo cpaBHeHye TeMIEpaTyphl KUIIEHYSI U APYTHX TEII0-
BBIX CBOHCTB BOJIbI CO CBOHCTBAMM aHAJIOTHUYHBIX MOJIEKYJI, HAIIpHUMEpP, MOJIEKYII ce-
POBOIOPOLA, ¥ CO CBOMCTBAMM HECXOXKMX COEIMHEHMH, KOTOpbIE MPH KOMHATHOI
TEMIIEpaType HAXOOSTCH B KMIKOM COCTOSHMU.

Brnaropaps neoOBIYHO CTPYKTYPE MOJIEKYIIH, BONA HPHCYTCTBYET B HPHPOIHOMH
Cpenie BO BCeX TPEX COCTOSIHUSX BEUIECTBA: TBEPIOM ~ B BUJE JIAA, KUIKOM - B BUIE
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«NALCO»: KHUT'A O BOJIE

Monexyna
BOIOpOJa

A
Monexyna
KHCTI0pona - "

Monekysa Bogst

0,

Monekyna
BOJiopoaa h N 105°
H, Monekyna BOJIbE

Puc. 1.1.  CoejiMHeHHE NIByXaTOMHBIX MOJIEKYIT BOLIOPO/IA M MOJIEKYJ1 KHCIOposia ¢ obpa-
30BaHHEM NOSPHBIX MOJIEKYI BOIBI

Ta6mua 1.1 Ternmnoprie CBONHCTBA BOALI M AHAJIOTMYHEIX COEIMHCHM

BeriectBo VYaenpHas Temneparypa Temnepatypa Ckpbltas
TEIUTOEMKOCTh samepsatmst, OC KUIIeHUS!, TeroTa

oC VCTIapeHus],
kan/r

H:0 1,00 0 100 540

H:S -83 -62 132

Meranon 0,57 98 65 263

Dtanon 0,54 -117 79 204

benson 0,39 6 80 94

Puc. 1.2.  Crajnbhas urna, mIOTHOCTL KOTOPOH NpHMEp-
HO B ceMb pa3 BonbIle NIOTHOCTH BOALL, Bilaroapst BHCO-
KOMy [IOBEPXHOCTHOMY HATHKCHHIO BOJIHI MOMKCT TIIABATH
Ha €€ NIOBEPXHOCTH.
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MOJIEKVIJIA BOJABI

BOZIBI ¥ Ta3000pa3HoOM - B BH/E NIapa. Boa sBIsiercs: eaMHCTBEHHBIM XUMHYECKHM
COEIUHEHNEM, KOTOpOE 00/1a1aeT TAKUM HEOOBIMHBIM CBOMCTBOM.

Hapsiny ¢ HeOObIMHEIMHU TEINIOBHIMH CBOMCTBAMM, BOJ@ MMeeT (PU3NIECKHE CBOM-
CTB&, COBEPILEHHO OTIHYAIOLIECS OT CBOMCTB NPYIMX XHUAKOCTEI. BRICOKOE MOBEpX-
HOCTHOE HATSDKEHHE BOIH NErKO NPOIEMOHCTPUPOBATH NYTEM OIBITA, B KOTOPOM
wrmna "nnaBaer" Ha MOBEPXHOCTH BOJIBL, HAJIMTON B ctakan (puc. 1.2).

Kpome Toro, Takoe BBEICOKOE [MOBEPXHOCTHOE HATSHKCHHE, BOSHUKAIONIEE B PC-
3ynbTare 0Opa3’oBaHus BOIOPOLHBIX CBsI3€l, 3acTaBisier BOMY NOAHUMATECS IO Ka-
nMIUIsipHoit TpyOke (puc. 1.3). Takim KaImUUIAPHBIM AefCTBUEM YaCTHYHO 00YyCIOB-
neHa UMPKYIANMSA B KOPHEBLIX M TKAHEBBIX CHCTEMAX PaCTEeHHI

o
ol 0

+

N

Puc. 1.3.  O6pasoBaHnic MeHHCKa (PHCYHOK CJIeBa) 3a CHET IEPEMEILCHHS
ATOMOB BOLOPOAA BBEPX ¥ CMAauMBaHYsi OKFICHOM TIOBEDXHOCTH CTCKJITHHOM
Tgy6l<u. Ha pmcyske cnpapa IOKasaHO, KakWM 00pa3oM BOAOPOL,
obecrieurBarouil CliericHvie BOABI C TOHKMMK CTeHKAM¥ CTEKISHHOM TPYyOKH,
3acTaBiIsSeT BOAy B TpyOKe IIOAHMMATHCS BBILE cBOero ypoeHs. Hexoropsie
Ipyrvie XWOKOCTH He CMaumBalOT CTEKISHHYI0 IOBEpXHOCTH H OOpasyloT
BBITKJIBI MEHHCK.

Bomy Hepemko HA3bLIBAIOT YHUBEPCATBHBIM PacTBopuTeieM. MOJIEKYIIE BOIBI,
KOHTAKTHPYS C KPUCTAIUINYECKOH CTPYKTYPOH, HEMTPaIM3YIOT CHIIB! TIPUTSIKEHHS
Mexay noHaMy. CBOOOJHBIE MOHBI THAPATUPYIOTCS 3TUMM MOJIEKYJIAMH BOJIbI, KaK
TIOKa3aHO Ha puC. 1.4, YTO TPENATCTBYET UX PEKOMOMHALINHM U PEKPUCTAITA3ALMH.
T'unpatvpyronas v pacTeopsiromas criocCOOHOCTb BOIBI KONMYECTBEHHO XapaKTepH-
3YETCS OTHOCHUTEIBHO BBICOKOH TMANEKTPUIECKON MOCTOSIHHON BOJIEI.

i (Monekyna BOIbI)

Puc. 1.4. OpvcHTauysi MONEKY BOIBI TIPENSTCTBYET PeKOMOHHALIMY HOHOB H,
CIIeIoBaTeNbHO, BHIIAACHUIO OCAIKA U3 PACTBOPA. JTHM OOBSICHSETCS PACTBOPSIO-
11asi CrIOCOOHOCTD BOJIbI



«NALCO»: KHHUI'A O BOJIE

Bona tax cnabo nomnsupyercs, oGpasys npu 3Tom nui, 1077 Moneii Bogopona n
107 ruApoKCUNBHBIX HOHOB Ha 1 TP, YTO OHA NPAKTHYCCKY SIBJISETCS U30IATOPOM
- OH& HE MOXET IIPOBOANTE 3MeKTprueckuii Tok. Ilpu pacTBOperny B Bofie conel win
ZPYTrUX HOHU3MPYIOLIUXCSH BELLECTB €€ INEKTPOIPOBOIHOCTD YBETMUMBAETCS. DIEKT-
POTIPOBOIHOCTE IPHPOIHOR BOABI 3aBUCKT OT COAEPIKAHNS B HEIl PACTBOPEHHBIX MU-
HepalIbHbIX BerecTs (puc. 1.5).
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OBuiee cofepKaHre TBEPIBIX PACTBOPEHHBIX BEECTB, MITI

Puc. 1.5. CogpeprxaHiie¢ pacTBOPEHHBIX TBEPABIX BELIECTE B BOJC
MOXHO ONPENEINUTE 10 €€ YACIBHOM 31EK TPONPOBOAHOCTH. [ijis 60ik-
el yacTyi KOMMYHATILHBIX CHCTEM BOROCHAOKEHNS KO3QHIMENT n1e-
pecyeta pasen 1,55 MxC (3eXTPOIPOBORHOCTL Ha MI' HA INTP 0Owie-
'O COpepKanus TBEPABIX PACTBOPEHHBIX BewecTs). B mpyrux ciyuasx,
HATIpUMED, ECIH Peyb HJET O CTOUHBIX BOJIAX ¥ KOTIIOBOH BOJiE, KO-
HIMENT HEpecueTa CIICAYeT ONpefeNsTh [Ulsi KaXI0ro KOHKPETHOIO

ciydasi.
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Puc. 1.6.  YMeHBIICHNE IIOBEPXHOCTHOIO HATSHKEHVS U
BS3KOCTH IIPH HAI'PEBAHMY BOLBL
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MOIJIEKYJIA BOABI

Jpyroe BasxHOE ABIEHKE, HabIMIOKaromIeecss B BOGHBIX PACTBOpax M Kacaroleecs
cKopee He BOb! (PACTBOPHTEIIST), & PACTBOPEHHBIX BEILECTB, - OCMOTHYECKOE NaBIe-
nne. EciiM B2 BORHBIX PACTBOPA PasieNsioTCs! TIPH IIOMOIN MeEMOpaHEl, Bona 6yer
nepexoIuTh U3 6olee pa3baBIEHHOrO PACTBOPA B 60ONee KOHUCHTPHPOBAHHBIN. ITOT
B&XKHBIH IPOLIECC PETYNUPYET JKU3HENEATENBHOCTD BCEX KUBBIX KIIETOK. ITHM 00bsC-
usercs 3hdeKTHBHOCTE KOHCEPBHPOBAaHUS NPOAYKTOB ITUTAHKS TIPH TIOMOIIH COJIH;
conb 00pa3yeT KOHLECHTPUPOBAHHBIH pacTBOp, pa3pylias KICTKH MHUKPOOPraHM3-
MOB, TIPHBOSIIMX K TIOpY€e THIIEBBIX IPOAYKTOB, TAK KAK CONEPKAINAACH B HUX BO-
& pacXoayeTcss Ha pa30aBICHHE BHELIHErO CONEBOro pactBopa. B crenMambHBIX
MeMOpaHHBIX siYeikaX OCMOTHYECKOE NABJICHHE IIOTOKA BOIBI Yepe3 MEMOpaHy MOX-
HO M3MEHMTD IIyTEM TIPUIIOKEHHS] OCTATOUHO BHICOKOI'O NABIeHHS K DoJiee KOHIIEH-
TPUPOBAHHOMY pPacTBOpPy. ITOT mpouecc "obpaTHOro ocMoca" TpUMEHSETCS Ha
TIPaKTHKE U1l 0OECCONMBAHUS BOTBIL.

H, HakoHen, eile OAHNM CBOWCTBOM BOIBI, OT KOTOPOTO 3aBHUCST CIIOCOOBI €€
00paboTKH 1 HICTIONB30BAHHS, SIBIISICTCS BA3KOCTD. BS3KOCTE ONpENensieTcss BHYTPEH-
HHM TPEHUEM - TPEHHEM MOJIEKYN OHOTO CIIOS TIPHU TIPOXOXKICHHUH MX uepe3 Apyro
cnoii. ITo Mepe NOBBIIICHUST TEMIIEPATYPhI BOIBI BHYTPEHHEE TPEHUE YMEHBLIACTCS.
Tlon neiictBUeM TeMIlepaTyphl ycKopsieTcs: AU(Qy3HsT pacTBOPEHHBIX COJell M ra3oB
B Botee Teioii Boze, U, CICNOBATEIBHO, YCKOPAETCS IIPOLIECC XMMUYECKO# 00paboT-
KM, & Takxe OBICTpee NPOTEKAIT (PU3HUECKUE ITPOLIECCHl OCAKICHUS M JErasalyu.
Ha pucynke 1.6 iokazaHa 3aBUCHMOCTB BSI3KOCTH OT TEMIIEPATYPBL
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I'JTABA 2

BOAOHbLIE NICTOHYHUKU
n nx uncnoJib3OBAHUE

Ha npoTskeHMHU Beell MCTOPHM BOZ2 HA IOBEPXHOCTH 3eMIIM HAXOIWTCS B HEIPEPHIB-
HOM JIBIIKEHHH. XOPOLLO W3BECTHEBIE BCEM MOPCKUE TCUCHMS, Takue Kak [onbgerpum
1 tedeHue ['yMOonbATa, OKA3BIBAIOT BSIMSIHHC HA KIIMMAT M CO3LAIOT YCIOBHS IUis
PBIGHOTO IIPOMBICIIA, ABJISIOMIETOCs CPENCTBOM K CYILECTBOBAHMIO [UISI MHOTHX HAPO-~
JioB Mupa. Berpeuas Ha cBoeM 11y TH €CTECTBEHHBIE IPETpaibl, MOPCKas BOIA, HE JKe~
1125 MOJIHOCTLIO OTCTYIATE, UCHAPAETCS C HOCTELYIOMIEH KOHIEHCALUEH H BBITIAICH-
€M B BHIE JOXAs rae-mubo Ha MAaTEPUKOBOM YaCTH Cyllly, paspyLiasi 3TH eCTeCTBeH-
Hble Tperpabl. Takoll HelpephIBHEI OPOLIECC HCTIAPEHKA Y KOHIEHCALINN HA3BIBa-
K0T KPyroBOPOTOM BOZIBI B IIPHPO/Ie (THIPONOrHIeCKHM LUKIIOM).

B CIITA na MaTeprKOBOM YacTH CyIH CPERHee KOMMYECTBO HOMKICBBIX OCAKOB
cocrapyseT pumMepHo 4250 x 10° ran/cytim (1,6 x 10" ky6.m/cyTku). ITpumMepHo 2/3
3TOr0 KOJIMYECTBA BO3BPAIIAIOTCS B ATMOC(EDY B Pe3Y/IbTATE MCIIAPCHIUS HETIOCPENi-
CTBEHHO C TIOBEPXHOCTH O3€P U PEK ¥ C HOBEPXHOCTY JIMCTBHI pacteHuii. OctaabHoe
KOJIMYECTBO, cocTaBisomee okono 1250 x 10° ranm/cytku (0,46 x 10" xy6.m/cyTkn),
TIEPEMEILAETCS 110 [IOBEPXHOCTH 3€MIIY WIH TIPOCAYMBAETCH B 3€MJTIO ¥ BO3BPALIAET-
cs B Mope (TaGnuua 2.1).

TABJIHALIA 2.1 Bonupiit 6ananc B CILIA
[Tannsie npusenensr B Maps. ram/cyrtku (bgd)J*

ATMOChepHEIe OCanKH 4250
Hcnapenue u TpaHcrimpauus 3000
FloBepxHOCTHEIE CTOKH 1250
Bonoszabop 310
Opomenne 142
IpompiuieHHOe oTpebenne™** 142
MyHHULHNIAIEHOE BOIOCHa0XeH e 26
Fotpebnerne Bompr*** 90
Bo3Bpat B BOMOTOKH 220

* bgd X 44 = ky6. Mlc
ok B OCHOBHOM, OXJIAXKIAIONIAs BOAA, MICTIONb3YyeMAst Ha
anexTpoctaniwsix (mpumepno 100 bed)
*#** B OCHOBHOM, NTOTEPH NPH OPOLICHYH B PE3yNbTaTe
VCTIAPEHYs ¥ TIPOCAYIBAHUS B 3eMITIO.
Hcrounnx: National Academy of Science- National Research Council
Publ. 1000-B, 1962

XoTs I KOMMYHATLHOTO CHaOKEHWS UCTIONb3YETCs NHILL HeOoMbIIas 10-
Iis1 oT 3T0r0 0OBEMA, IOTpebieHne Bonpl Ha nymy Hacenenust B CIIIA ouens Brico-
Koe: 100-200 ran/cytku (0,38-0,76 ky0. M/CyTKH), BEPOSTHO, H3-33 OTHOCHTEILHO HE-
BBICOKOH cTronmocTu muTheBoi Bogs! (0,50-1,50 nomnapa/1000 ramnoxos). B Esporie
CTOMMOCTD BOJIBI, HCIIONIL3YEMORM IIsi KOMMYHAJIbHOTO BOIOCHAGKEHUS, B LIEIOM Ha-
MHOI0 BBIUIE, U IOTpeOJIEHHE BOBI HA AYIYY HACENEHHS COCTABIAET UL 25-35% ot
obbema notpednenns B CILIA. CTorMOCTb BOIIbl, HCIIOJTE3yeMOM ISl CUCTEM OPOILie-
HUS, ABIIAIOIIMXCS CAMBIMHM KPYITHBIMH TIOTpeOnTesiMU Bozibl B CIIIA, Kak IpaBuio,
cocrasngeT MeHee 10% OT CTOMMOCTH NUTLEBOH BOABI. B CBSI3U € 9TUM BO3HUKAIOT
COMHEHUSI B OTHOLICHHH TIPHOPHTETHOCTH UCTIONL30BAHNA BOJHLIX PECYPCOB U -
(eKTHBHOCTH HaLOHATLHOM TIONMMTUKH BOIOTIONL30BAHHS.
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«NALCO»: KHUT'A O BOAE

OrpoMHBle 32TACHl BOOHBIX PECYpPCOB NPHUBICKAIN 3aCE/BUINX TEPPUTOPHIO
AMEpHKH KOJIOHHCTOB, KOTOpPbIE CO3NaBajy TIOCETIEHHs BIOONL pek. Bomomaant Ha
9THX PEKaX CTAHOBWIMCH OCHOBHBIMH MCTOUHUKAMHY 3HEPTUM IS TICPBBIX IPOMBILI-
TIEHHBIX TipepusTHil. Braromaps BEICOKOMY KAa4YeCTBY BOJbI B PeKax, MPOTEKAIO-
IHMX BIONb BOCTOYHOI'O MOPCKOT'O TIOOEPEIKDS, €€ MOXKHO OBUIO YCIENIHO UCIONB30-
BaTh HA TIPSAIIPUSTHAX TEKCTHIBHOM ¥ LENAIONO3HO-0yMaXXHOM IPOMBINIIEHHOCTH.
TTo mepe niponBIKeHUs BryOb MAaTEPUKa, KOTOHUCTHI YOEKIATICEH B TOM, YTO COJie-
HOCTP BOZB! B pEKax yBeMUMBAETCS, OCOOCHHO, B PeKax OONBILON MPOTAKEHHOCTH,

A3BAaHHC PCK, AAHHBIC aHaIN3a BOJb! B KOTOPHIX NPUBECACHBI HWXKE B Tabnuie

A. [egarap y r. Moppuceunn, wr, Mencunepanug. D. Orafio v r. Crejofensumn, wir. Qratio |
B. aucroy r. Yapacron, wr, xnas Kapomina E. Tendeccu vy r. Jlexeiitep, wir. Anabama
C. Yarraxyunyr Arnapra, wr. Joxkopmxua  F. Muccueuny y r, Cenr-Jlyue, it, MHCCYpH.
OMIDOHEHTHI mepgq, Ha B C D E F
[Ka iy [CaCO3 35 17 9 57 58 125
alHuA " 19 3 4 30 20 57
Hatpuii i " 4 10 5 14 18 66
OLiee COnEPIKaHHE CaCO3 58 30 18 101 96 248
loexrponuTa
IBrikapboHaT CaCO3 10 19 12 13 55 128
apOoHaT " 0 0 [ 0 i) 0
ICHAPOKCHN i 1] 0 0 1] [1] Q
ICynbat " 35 2 2 79 15 93
Propun " 10 8 3 8 21 23
[Hurpar " 3 1 1 1 4 4
[Dropun " NR NR 0 cresl 1 NR
M-HIETOYHOCTH CaCO3 10 19 12 13 55 128
[P-11enousocTs " 0 [i] 0 0 0 0
BYOKHChH YITIEpOAa i 1 20 2 15 10 3
'H 7,1 6,1 69 64 70 7.9
MOKCHI KPEMHHS SiOz 4,7 5 10 56 56 13
erne30 Fe 0,1 0,2 Q,1 CHERLL Q1 NR
MyTHOCTH NR NR 26 88 50 NR
Conecopepxanvie 84 46 33 143 113 326
LIBeTHOCTE 7 54 4 2 30 19
PH - B eAnEnnax pH; neerHdcTs - B epufimiiax APHA (AmepuiancKas accpipaiips ofiecTBeHHQro 35paBo-
[OXpaHEHH); BCEe OCTANIBHBIE IAHHBIE - B Etrln.

Ha pannom PUCYHKE ¥ Ha ITOCTIEQYIOMNX oboznauenne NR HCTIONB3YETCA B TEX ClIy4asx, KOrna JaHHbBIC aHa-

JIH3a HE NPEacCTaBIEHBL.

Pueynok 2.1(a) [anusie BLICOpOYHBIX avaiuzoB peuHoli Boxbl. -Peka Muccucnnm, pocroyHas yacts CILIA.
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BOJHBIE NCTOYHHWKN U X NCIIOJIE30OBAHWE

NPOTEKAIOIIMX Yepe3 palOHBI reoNOruyeckux (popMauui, COCTOAIMX K3 OTHOCH-
TENBHO PACTBOPUMBIX FOPHBIX ITOPOL. )

Ha pucyukax 2.1a u 2.1b ipuBeneHE! qaHHbIe CPABHUTEITLHOIO aHATN3a XUMHUYe-
cKuX cBoiicTB HekoTopbix Gonmpmnx pex CIIA. B Tabnuue 2.2 npuBeneHs! JaHHbBIE
00 M3MEHEHHH KadecTBa Bozbl B peke Konopano Ha BoeM ee MPOTSHKEHUH OT KCTOKA

G. Muceypu v r, Tpefir-Ponce, mr. MonTaHa I K BO s xenvis C. JIoc-AH,
Jiec). T, KampopHua
H. Muccypu y r. Kanzac-Cuit K. Koaym6us y r. YuHayu, int. BamvurTon i
1. Heuecyr Opagefimmr. Texac L. Caxpamento yr. Cakpamenro, mr. Kanupoprns
Hazpanue pex, JaHHbIC aHATN3a BOABL B KOTODBIX NIPVBEIEHS] HIDXE B TAOHHLE
OMITOHEHTBI B nepec. H; G H I J K L
aTbLivii CaCQO3 100 152 17 198 50 12
MarHuii " 49 70 16 105 16 8
Hatpuit " 47 86 23 220 25 5
Giiiee cofieprkarine CaCOs 196 308 56 523 91 25
EKTPONUTA

MkapOonar CaCO3 140 158 17 113 60 20
apOoHAT " (] creqs 0 7 0 0
ICEAPOKCHI " 0 0 0 4] 0 0
ICynbbat " 36 120 13 302 22 2
opua " 16 27 25 100 2 2
HUTpar " 2 3 1 OTCYTCTB. 1 1
Ll " 2 NR 0 1 crensl 0
M-menouynocts CaCOs 140 158 17 120 60 20
P-mienounocts " 0 crenpst 0 4 0 0
4 0 4 2

EB%OKHCL yIlepoaa " Crnieet NR
EH 84 83 6,7 84 N 72

%OKDM}J KPEMHEMSA SiO2 19 12 16 8 9,6 92
€J1e30 Fe Cremst NR 0,6 OTCYTCTB.| cieapbl [(]
_LM‘TL 150 2000 35 NR 3 36
ONECOnEpKaHme 234 365 96 661 100 36
EBCTHOCTL NR NR 60 NR NR 15

EH - B efnumax pH; npetrdeTs - B envlnax APHA (AMepndarckas ace Punaum OfILeCTBCHHQIO 31paBo-|
OXPaHE Vs ); BCe OCTAJIBHbIE JAHHDIC - B MITIL.

[

Prcynox 2.1(b) Pexa Muccrcmm. 3ananHas uacts CILA.
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«NALCO»: KHUT'A O BOJAE

o BriaficHusi B Mope. KauecTBo BOIBI B TAKHX peKax ONPENESIETCS KONUYSCTBOM
0CaIKOB, F€ONIOTHIECKUMH OCOOCHHOCTSIMU BOAOPA3esia, PeXXUMOM HCHAPCHUS], ce-
30HHBIMH M3MEHEHWSMHU PACcXolia pekH M JKHU3HENEITENbHOCTRIO rogeit. TIpumepom
BIIMSIHUS )KU3HENESTENIEHOCTH JIIOfEH HA KaYeCTBO BOJIBI B PEKE MOI'YT CIIyKHUThb JaH-
HBIE, TIPUBEACHHBIE B KOJIOHKe D Tabnmer 2.1(a); HU3Kast [IENOYHOCTE IO OTHOIe-
HUIO K CONIECOAEPXAHHIO OOBSACHAECTCS IIPOMBIIIICHHBIMU COpOCAMM, raBHBIM 00pa-

a3BaHHE PeK, NAHHBIC aHaU3a BOABI B KOTOPBIX IIPUBCAEHBI HUXKE B Tabnuue

A. Kaponn (Bocroynas yacrhBenecyansr) D. Atabacka (Kanaja)
B. AMa3zonka (Cepepuas uacth Bpasuivm) E. Keprex (Manaiizng)
C. Iapauba (I0xmag yacrs, Bpasuinm) F. Bpaurac (Munonesns)
KomnoneHTh B nepecy. H A B C D E F
IKamsumi CaCOs3 2 5 25 66 7 70
Marnuit " 1 1 21 28 8 30
Ha'rpuii " 2 13 10 18 3 43
[Kammit NR NR NR 1
O06I1ee cofepianue CaCOs 6 19-22 56 113 18 143
|prexrponuTa
[bukapOonar CaCQOs 3 8 35 80 3 100
apborat " 0 0 0 0 0 0
WAPOKCUT " 0 4] [(] ¢ 0 0
bhat " OTCYTCTB. 5 8 18 1 15
(Xnopun v 3 6 13 5 14 28
HTpaT " OTCYTCTB. | Clefn NR 10 CIeb! NR
~LIETIOYHOCTh CaCQOs3 3 8 35 80 3 100
~IIEIOYHOCTE " 0 (] 0 0 0 (]
YOKHCh VIHepoja 15 i 30 HYNb 5 5
H 58 6,5 6,5 7.9 6,2 7,6
OKCHJI KPEMHHUS SiO2 6,7 3 15 1,3 10 45
eneso ¥e 0,6 0,5 0,5 NR 3 NR
YTHOCTh 30 34 15-20 67 OTCYTCTB. 70
IConeconepxanue NR 28 NR 152 78 250
BETHOCTH 100 60-70 10 100 TeMuas) | (TeMHast)

Pucyrok 2.1(c} HanHeie aHanu3a BOAB! HEKOTOPHIX pek 3a npenenamut CIIA
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BOJIHBIE UICTOUHUKHN Y1 X YCHTOJIB30BAHME

30M, OT YTONBHBIX MAXT ¥ CTAJIEIIIABUILHBIX 32BOIOB, PACIIONOKEHHBIX BBEPX 110 Te-
YEHMIO. [DTH aHATM3BI IPOBOAMIKCH o yupekaenus B CILIA ViupasneHus oxpaHsl
okpykatoreii cpensl (EPA)]. KavectBo BobI 3aBHCHT OT KOMMYHAIIBHO-GBITOBBIX
CTOUHBEIX BOJ e B TEX CIy4asX, KOra OTCYTCTBYIOT NPOMBIIITIEHHBIE COPOCH,
OOBIYHO UPHBOIMIINE K YBEIHUYCHHIO CONECOACPXKAHHUs B MecTax cOpoca CTOYHBIX
Bop Ha 50 Mr/i 1o cpaBHEHMIO ¢ MecTaMH Bono3abopa (cM. rnaBy 6).

Haspanue pek, IaHHBIC aHAJIN3a BORbI B KOTOPBIX MPUBEICHB HIDKE B TAG/HIE

G. Tuc (Japem) J.  On (p pixHeM TEYEHHH)
H. Taiin K. Bonpmoii ¥3
1. [u (y ucroxoB B Yanece) L. Cepepn, 1. Faocrep (Kanaga)
[KomiioHeHTHI B nepecy. H G H 1 J K L
[Kansumit CaCO3 74 77 8 78 357 136
Maruwit " 30 33 1 21 25 45
[HaTpwmit " 15 20 10 39 58 30
I0611ee copepKanve CaCOs3 119 130 19 138 440 211
prIeKTpONHTa
[bukap6onaT CaCQO3 77 80 3 62 242 71
OoHaT " (] (] (] (] (] (]
Iy apoxenn " 0 0 0 [ 0 0
mbbar " 24 32 2 38 144 70
OpHI " 17 17 13 37 51 68
Hurpar " 1 1 1 1 3 2
IM-1estounocts CaCOs3 77 80 3 62 242 71
IP-111eN0YHOCTD " 0 0 [A] Q 0
YOKHCE YITIePOsia 3 3 5 3 OTCYTCTB. 3
H 76 75 6.3 71 8,1 1,7
MOKCH/T KpEMHUS SiO2 4 NR 1,5 8,0 NR 5
Peneso Fe 0,5 0.6 0,6 0,5 0,1 | oteyrers.
I
MyTHOCTS
Conccorepxanye NR NR NR NR NR NR
LscTHocTs 82 60 NR NR 26 17
[DnexrponpoBomMoCcTs 219 NR NR NR 665 440
e

Pucynok 2.1(c) (nponomkenye)

13



«NALCO»: KHUI'A O BOJE

B 31011 r1aBe He cTaBUTCH 3a4a4a ITPOBECTH 3KCKYPC B TeOJIOTHIO, OIHAKO, A1 TO-
r0 YTOOBI AaTh Goree MOTHOE TIPECTABICHHE O THIPOXUMHM, HEOGXOIIMO COOOIIHTE
HEKOTOpPBIE CBETIEHNS! 0 MUHepanax. Cpelly 3JIeMEHTOB 3¢MHOM KOPBI, JIETKO PaCTBOPU-
MBIX B BOJIe, HarOoJiee U3BECTEH KalbLuii (rnasa 4), ¥ TIOBBINIEHHE KECTKOCTH BOBI B
peke Konopazmo Ha BceM ee TipoTshkeHNH 10 BriageHus B mope (Tabnuna 2.2) BEI3BaHO
PacTBOPEHUEM KaNbLMI-CONEPKAIMX rOPHHX Topol. OCHOBHON MHHEpA, SIBIIAIO-

[Hazpanre PCK, AaHHBIC aHAJTN3a BOJIbI B KOTOPBIX NIPHBCICHDI HHXXC B Tabnuue

M. HbLT yenan (Kan P. I'pagankpwpup (roro-zanan Mcnauym)
N. Carencii (Kanana) Q. 20po (cepepo-pocrok Mcnanum) |
O. Orzaea (Kanana) R. Caga (IOrocnasus)
[KoMNOHERTEI B nepecy. B M N 9] P Q R
IKastbimit CaCO3 107 12 20 248 350 119
IMarnnii " 54 4 8 179 110 39
Harpuii " 12 3 15 42 333 27
[Kaymii NR NR
[O6wee conepxane CaCO3 173 19 43 469 793 185
JICKTPOIMTA
brikapbonat CaCOs3 110 10 18 76 180 150
[Kap6ouat v 10 0 0 0 0 0
Tuapokcrn " 0 0 0 0 0 0
ICynbbar " 43 1| 18 198 290 30
Xopuz " 4 8 6 191 323 5
[Hurpar " i 0 H)Tcy-rcm. 4 NR HE OTIpene-
JISTIOCh
Dropug 1
M-IIENOYHOCTD CaCO3 120 10 18 76 180 150
[P-1ieToyHOCTh " 5 [A] (] 0 0 0
BYOKHCBH YIJIepona 0 5 4 CIIC/IBI 10 10-12
H 8,4 6.8 7,1 8,0 7,6 7.4
HMOKCHI KPEMHUS SiO2 33 6,8 4,7 20 4 3
ene3o Fe OTCYTCTB. 0.4 03 NR NR 0
IyTHOCTD 5 0.8 8 NR NR NR
IConeconepxaHvie 208 35 57 NR NR NR
llseTrocTs 13 40 30 NR NR NR
JIEKTPOIIPO-BOJKHOCTH - 44 72 385

Pucynox 2.1(c) (nporomkeHre)
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BOJIHBIE NICTOYHHKMY U WX UCTTIOJIb3OBAHHE

eiics HICTOUHMKOM Kallbliys B BOAE, - 370 u3BecTHAK (CaCOy3) - menouHoe coeuHe-
HUe, 06pasyroleecs U3 PaKyIIEYHHKa FIH CKEJIETOB BOJHEIX OpTaHU3MOB (THApOOHOH-
TOB) (OT KPOLLEYHbIX TIOJIUIIOB O MOPCKHX MOJUTIOCKOB H 60JIee KpyNHbIX paxoobpas-
HBIX), COIEPKALIMXCS B IOHHBIX OTJIOKEHUSX IPeBHUX MOPEH U MPETEpHIEBIINX H3MeE-
HEHHS 110/ ACYCTBHEM JIABJICHHA U BBICOKUX TEMIIEPATYP B IOCIECAYIOIIHE I€0JIOTHYeC-
xue neppoapl. [py pacTBOPEHNH H3BECTHSAKA BOA MIPUOOPETAET INENOYHbIE CBOHCTEA.

[Haspanue PeK, HaHHBbIE aHaM3a BOABbl B KOTOPLIX MPHUBENCHDI HHKE B Tabnuie

S. Tubp (Pum) V. Hun (Kaup)
T. Ilo (Kazane I'pacco) W. Baane (JOxpas Adpuxa)
U. Ilo (Monkanuepu) X. Opamkepas (FOxHas Adpuka) |
[KOMITOHEHTBL B nepecy. 1y S T U \'% W X
[Kasmbiuii CaCOs 275 92 159 68 104 68
Marumii " 130 52 66 44 40 26
Hatpuit N 105 18 37 61 70 44
1
jO61ee coneprxanue CaCOs3 510 162 262 173 214 138
briekTponuTa
ByikapGonat CaCOs3 285 120 182 112 102 66
KapGouat " 0 0 0 24 0 0
"uapoxkcun " 0 0 0 0 0 0
ICyinbbar " 80 30 58 10 67 42
[Xnopun " 140 10 20 25 45 30
[Hutpar " 5 2 2 2 OTCYICIB. | OTCYTCTB.
IM-11enounocT CaCOs3 285 120 182 136 102 66
P-1iesiouniocts " 0 0 0 12 0 0
BYOK¥ICh yIJIEpOsia 15 15 18 0 [ (1131 8
pH 7,5 7,1 7.3 8.5 8,0 7,4
vokeun KpeMuust SiO2 6 6,5 7,6 7,6 12 8
Pleneso Fe NR 0.1 NR NR NR NR
IMyTHOCTE NR 18 21 30 15 10
[Coneconepwanue 575 170 270 210 278 200
LiBeTHOCTH NR NR NR NR 2 |cueme!
————

Pucynok 2.1(c) (nponomkeHue)
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«NALCO»: KHUT'A O BOAE

Hexoroprle paifoHBI B OCTENHNE I'eONOTHYECKUE TEPHOABI HUKOLIA He OITyCKa-
JICh HIKE YPOBHSL IPEBHUX MOPEIA, ¥ IIO3TOMY B HUX HET u3BecTHska. K 3T0i Kate-
TOPHH OTHOCSATCS HEKOTOPBIE YYAaCTKH OrPOMHOTO Gacceitta pexu Opunoko B Bene-
cyane, MPEACTABIAIOLIETO COOO0I MKYHITIH ¢ MHOTOYMCICHHBIMI Q3€PaMIL U PEKAMH.
HexoTopsle pexu 370ro 6acceiina, B OCHOBHOM, IPOTEKAIOT 11O TEPPUTOPHSM C KpEM-

|Ha313a1-me PeK, JaHHBIC aHAJIN3a BOJB! B KOTOPBIX TIPHBECACHB! HHKC B Taﬁmque

Y. Cena (B BepxHem Teuenmiy g0 IHapmka)
7. Cena (B 100 v o1 Iapika BHU3 [10 TEYEHUO)

OMIOHEHTH B nepocy. K Y Y4
AJIBUMIA CaCOs3 238 244
arsmii " 12 60
iHaTpuit " 20 43
vt " 39
JAMMUaK " 0 0
[OG11iee conepxanne CaCOs3 273 356
BREKTPOSUTE
[BukapGonaT CaCOs3 192 154
apboHaT " 0 0
¥ IPOKCU " 0 0
Cynidar " 26 100
(Xiropun " 37 95
|[Hutpat " 18 7
OPMIL " 0 0
M-11ENTOYHOCTh CaCOs3 192 154
P-111eI0YHOCTh " 0 0
BYOKUCH yriiepoaa 5 30
H 7.85 6,90
MOKCHJ KDEMHUSt Si02 54 2,6
€/1€30 Fe 0,0 0,1
YTHOCTh - -
Cornecosiepwanne - -
BETHOCTH - -
SIEKTPOIIPO-
OTHOCTB, MKC 426 -

PricyHok 2.1{c) (nponomxeHue)
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BOAHBIE HCTOYHWKH U UX UCTIONTB30BAHUE

Huli-conepaMMU TOPHBIMY TIOPOEMY, TAKUMU KaK KPEMHUEBas FallbKa, KBapL K
fiecyaHUK. BCIEICTBHE THUEHHS PacTUTENHHOIO MOKPOBA OGpPa3yrOTCS IYMUHOBHIC
KUCJIOTHI, 4 B pe3yNbTaTe KUCIOTHOCTH TIOUBB! ¥ PEYHOI BOJBI, OOYC/IOBIICHHO OT-
CYTCTBUEM W3BECTHSIKA, OOJIaAONIEro IIENOYHBIMY CBOMCTBAMH, CO3/IAIOTCH YCIO-
BYisl, HeOMATOIPHATHBIE [T CYLIECTBOBAHKS JIOZIEH 1 OTIPENENEHHbIX BINOB pacTe-
HHIi ¥ KUBOTHBIX. (JIaHHEBIC aHAIM3a BOIHL B peke KapoHy, OATBepxAaoNHe BhIIE-
CKa3aHHOE, TIpeICTaBlIeHbl Ha pHC. 2.1(c). Kak mpaBuio, B pailoHax o3ep, pacrono-
JKEHHBIX Hd TEPPUTOPHU GACCEHHOB C Ma/lbIM CONEPKAHMEM M3BECTHSKA M HEPEIKO
UMEIOIX TIOYBBL, OOTaThe TYMYCOM, YACTO BBII2AAI0T KHCIOTHEIE NOK/IM; BOAA B
3THX O3epax He obnanaeT MEeNoYHEIMH CBOMCTBaMH, HEOOXOIMMBIMHE JyIsl HEHTPay-
331U KHCIOT, CONCPAIIMXCS B JIMBHEBEIX CTOKAX.

Ha puc. 2.1(c) IpeCTaBIeHb NaHHbIE PA3TMYHbIX AHAM30B BO/BI B PEKaXx NPyrux
crpaH. Pexu B pasiTuYHBIX CTPAHAX MHDa, MPOTEKAOIME B MECTAX C I'yCTHIM PacTu-
TejIbHBIM TIOKPOBOM Wi OOJIBLIMM KOJNUHECTBOM JIOXAEBBIX OC4/KOB, KaK IPABHIIO,
MMEIOT JOBONBHO BEICOKHE NMOKA3aTeNN IIBETHOCTH BOJIbY, YKA3aHHBIE B KOJIOHKAX A -
H puc. 2.1(c). B Berecyane u Bpasuiin Musepanuzaims ol pek Kaporn n Ama-
30HKA, XAPAKTEPU3YIOIUXCS BHICOKMMH MOKA3aTENAMH [BETHOCTH, OrPAHUYNBACTCS
0COBEHHOCTAMY JIUTOCQEPE], B TIEPBYIO OYECPENb, OTCYTCTBHEM H3BECTHAKE, 4 TAKIKE
BBICOKOM MHTEHCUBHOCTBIO NOXAEBBIX 0caakoB. (O0BeM BOIBI, OTBOIMMOLN AMAa30H-
KO#i ¢ TaKOl OTPOMHOH TEPPUTOPHH C GONBIIEM KOJIMYECTBOM BHIIAAAIOLIUX OCAl-
KOB, cocTaBaseT npumepro 20% MHpPOBOTO CTOKA IPECHOM BOJib! B OKeatbi). JAaHHbIE
06 yBeNUYEHNH CONEPKAHM MIHEPATIOR B PETHOI BOAE B Pe3yIIbTaTe € UCTIONb30Ba-
HUSL JUTS BOJIOCHAOIKEHHST HACEIEHHBIX MECT W IIPOMBINUIEHHBIX TPEATIPUATHI TIPUBE-
nensl B kososkax I uJ (pexa [lu B roro-3anaaroit yacta BeTmkoOpUTAHNM) U KOYIOH-
xax P 1 Q (pexu Uctianmy, BOfa B KOTOPHIX YACTO MCTIONb3YETCsI MHOTOKPATHO U {104~
TH HE pa30aBaeTcs B 3aCYULTMBbIN NEPHO/ FOJIA € Mas 110 OKTAGPS).

TABJIULIA 2.2 Pexa Konopano - 1964-1965 rr.

MecTto mpoBeIeHHs aHAIM3A O6iee Obwmas
CONecOnepKaHue, JKECTKOCTD, MI/I,

Mr/n CACO, pH
Xor-Cnpunre, 1t. Koniopano 92 56 7.4
I'nensyn-Cupunre, wt. Koniopano 292 159 7,6
Kosmuo, urr. Konopano 380 181 7,7
Uucko, mt. ¥F0ta 530 276 7,7
JNuuc-Pepp, WT. ApH3OHA 609 300 7,6
I'pana-Kaubos, wr. Apu3oHa 655 307 78
IMapkep-Jlam, . 753 360 7.8

Apusona-KanugopuHs, 15/3/65 r.

Hcrounnx: USGS Water Supply Paper , 1965

BJIMSIHWE JOXEBBIX OCAAKOB

Brictpoe pas6aBieHye BOIIBI B PEKE B Pe3yIbTATe BHIIACHHS GONBIIOro KOMAYECT-
Ba 0C4/IKOB MOXET BBI3BATH COOU B pabOTE BOMOOYUCTHBIX COOPYKEHHIT, YunToiBast
3TO OBCTOATE/IBCTBO, HEOOXOAMMO YAEUTE 0COO0E BHUMAHUE BHIOOPY MECTA IS yC-
TpolicTea BOJt03a60pa U3 pekH. I1pu skeryaTaly BOJOOYHCTHOM CTAHIMY KONHHE-
CTBO XHMMKATOB, HCTIONB3YEMBIX JUTsS OOpabOTKH BOJIbI, OOBIMHO KOPPEKTHPYETCSA B
33aBHCHMOCTH OT TpeOyeMOro KauecTsa OuuCTKH. OmHaKo, BBHIY TOT'O, YTO OYHIIEH-
Hasl BOJIa MOXET HCTIONb30BAThCS JUIS CAMBIX PAa3IMUHBIX Liejield, IpH BLIGOPE CIIOCo-
6oB xuMugeckoil 06paBOTKH HEOGXOUMO, B IEPBYIO O4EpEb, UCXOIMUTD HE H3 TPE-
GoBanuil K Ka4ecTBy OMUMIIEHHOH BOIBL, & M3 XapaKTEPHCTHK CEIPOii BOAB]. ITO CO-
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«NALCO»: KHUT'A O BOJIE

3JaeT TPYOHOCTH B paboTe onepaTOpOB OUHCTHBIX COOPYKEHMIA, TaKk Kax TpebyeTcs
TIOCTOSIHHBII KOHTPOJIb ¥ U3y4EHHE [laHHBIX aHAJIN30B.

TIpuiuBEl ¥ OTHHBHI TAKKE OKa3HIBAIOT CYILECTBEHHOE BIIMSHUE Ha KaY€CTBO I10-
BEPXHOCTHBIX BOJ, 3aMeIss wid, (akTHuecKH, U3MeHss OOBIYHOE HATIPABJICHUE Te-
YEHUS1 PeKH. DTO OCOOEHHO XapakTEPHO IS IEPHOAOB C MaJbIM KOJIHUYECTBOM IOXK-
EBBIX ocaakoB. M3MEHEHHE KadecTBa BOIB B TIEPHOJ MEXAY HONHON U MaJIOH BO-
JIOM MHOTZA sIBJISETCH OCHOBAHHMEM Uil YCTPOMCTBA BONOXPaHWIHIL HEOUHUIIEHHON
BOZIB! IJ1s1 CO3/IaHMS €€ 3aNACOB B TIEPHOJI MAJIOH BOZBI, KOTa UMEET MECTO HOPMAIIB-
HOE PEYHOE TEUEHHE U Ka4eCTBO BOABI - ONTUMasbHOE. OO0pyAOBaHHBIE TAKKMH BO-
JOXpaHWIMIIAMY OYHUCTHBIE COOPYKEHHS TIPEKPALLIAIOT HAKOIIEHHE BOABI B TIEPUON
TIOJTHOM BO/{BI, KOTZId COJIEHBIE BOMBI 3aJIMBa MOCTYNAIOT BBEPX MO TEYEHHUIO B BEPX-~
HUil kasain. B Ta6nuue 2.3 Ha npuMepe NOKa3aHbl 3HAYUTEILHbIE U3MEHEHHS XapaK-
TEPUCTHKH BoApl B peke Jlenasap BOMU3M I. YIWIMHHITOH, 1IT. JlenaBap, BEI3BAHHBIC
TPUNKBAMH B OTIHBAMH, & TAKIKE CE30HHBIMH ITOBEPXHOCTHBIMU CTOKAMHU.

TABJIWUA 2.3 Pexa Henasyp y MemopyaiibHOTro MOCTa BOJII3H T. YIJIMMHITOH, 11T, [ienasap
Maerprag snex Tporposomrocts, MkClen ipr 25°C, okra6ps 1969-certabpry 1970 1., moka3ssl-
BRIOILAA CYTOWHBIC H3MCHEHHS H JHH C MAKCHMAIbHBIMH H MHHHMAIbHBIMH ITOKA3ATCTIMH

Hara MaxcumalbHoe MunumanbHOE Cpenpee
3HAYEHHE 3HaYCHHE 3HAYEHHE

16 oxTs0ps 6880 2660 4420
7 okTa0ps 6220 1400 3540
2 HOsOpst 8820 3500 5650
26 HOsiOpst 2460 420 1370
9 nexabpst 6940 1100 3610
27 nexabps 240 100 145
23 siuBaps 5440 960 2580
17 auBaps 2700 100 1470
27 ¢eppans 980 180 493
24 ¢eppans 560 100 235
21 mapra 3240 200 1450
27 mapra 1700 100

23 anpenst 1240 220 289
5 anpens 120 100 105
24 mas 4520 920

{2 man 870 170 613
22 wioHs 3900 200 1110
1 mons 1740 180 905
20 momnn 6380 860 2930
7 vronst. 2500 100 1380
19 aBrycra 8920 1900 5030
2 aBrycra 4060 560 2060
20 ceHTa0pPst 8300 3500 5630
1 centa6psa 5940 1740 3820

Heroynnx: USGS Water Supply Paper 2151.
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BOJHBIE NCTOYHMKHN U UX UCTIOJIB3OBAHHE

CE30HHbIE USMEHEHNS [IPYIOro XAPAKTEPA

TToBepXHOCTHBIE BOJIBL XAPAKTCPU3YIOTCH TAKOKE CE30HHBIMU U3MEHEHHAMH TEMIIEpa-
TYphL. ITO YCIOXKHAET OUUCTKY BO/BI, OCOOEHHO MPOLIECC KOATYIIAUMH B 3UMHEE Bpe-
ma. [Ipy HH3KHX TEMIIEpATypax, BCIEACTBHUE TOBHILICHHS PACTBOPMMOCTH ra3oB U
yBEJIMYCHHST BA3KOCTY BOIbL, B (PUIBTPax BO3HUKAIOT BO3MYIUHKIE POCIOHKY, TIpe-
TITCTBYIOLIME BMXXEHHIO BOIBL. Taxoe CONPOTHBICHHUE BO3AYIHHOM IIPOCIOMKY ABY-
EHUIO BOJBI YBETHYMBAET TIEpEHan AaBlICHHS B QUIBTPYIONHX CIOSX, YTO IPHBO-
JUT K BBIAENEHUIO I'a3a ¥ HAPYLICHUIO TTOTOKA.

Usmenenue TeMIiepaTyp CKa3uIBAETCA TAKKE H Ha paboTe BOMOOXNAKIAEMBIX CH-
CTEM TIPOMBINUIEHHEBIX YCTAHOBOK, TIE TEIUIOOOMEHHOE 000pyNOBaHie OOBIMHO pac-
CUNTAHO HA Ha¥MEHee OJIaTONPUSTHEIEC YCIOBHS - BLICOKHE JIETHUE TEMIIEPATY bl TO-
BEPXHOCTHBIX BOJl. 3UMO#i pY HU3KHUX TEMITEPATYpaXx HEPEOKO NMPMXOUTCS OTPaHH-
YMBATH NOTOK BO M30exaHHe mepeoxiaxeHus. Manas ckopocTs ABMKEHHS BOJE
MOJET TMPUBECTH K 3aWIMBAHUIO TEINIOOOMEHHMKOB, B PE3yNbTATE YETO MOXET BO3-
HHUKaTh KOPPO3Hs H MOT'YT MMETH MECTO TIOTEPH JABJIEHH B TEX CITydasx, KOIfia Tpe-
Oyercs 6ojiee BBICOKaS CKOPOCTh OXTaXKAECHHS.

B GonplUMHCTBE CIIyYaeB MpH IIPOEKTHPOBAHUM CHCTEM, B KOTOPBIX HUCITONIB3YET-
¢l BOJ&, TIPOEKTHPOBIIMKY YUUTHIBAIOT TOT (aKT, YTO HETOM BOJi@ B peKax umeet 6o-
Jiee BBICOKYIO TeMriepaTypy. ONHAKO, MOT'YT BO3HUKATh MIPOOIEMBI, CBI3aHHBIE C OI-
PEETICHHLIM TEMNOCOACPKAHUEM TEXHOJIOTUYECKIX CTOYHBIX BOJI, 34 CUET YErO B
JIETHU# TIEPHOL MPOUCXOAUT AOTIONHUTEIHHOE MOBBILLIEHUE B 0€3 TOTO BHICOKOH TEM-
nepaTypsl Boasl. UHOr@ BhiCOKas TeMmepaTypa OUHUIEHHBIX CTOUYHBIX BOJL CO3/IAET
HEOIarONpUATHEIE YCTOBHS [Ts CYLIIECTBOBaHHA BOAHOH (hiopsI ¥ ayHel. 3arpssus-
IoIUE COPOCH! YBETMYHBAIOT HE TOJNBKO TEMNOBYIO HATPY3KY PEKH, HO U, KaK IpaBH-
710, OTPEOTIEHNE KUCIOPO/id, M MOT'YT CEpPhe3HO MOBNUSATH HA COIEPAHUE KUCTIOPO-
Jia B peyHoli Boze.

I'Ipu c6poce 3arpA3HAIOIMX BEIECTB, MOMIAOIMXCS OHONOTHYECKOMY pasioxe-
HUIO, IEATEIBHOCTh OAKTEPHH B PEKE AKTUBU3HPYETCS 110 MEPE MOBBIIIEHH KOHLIEH-
TPalMy 3arpsA3HEHHI, YTO MPUBOAUT K YMCHBIICHUIO CONEPKAHUS PACTBOPEHHOTO
KHCITOpoAa B peke (CM. [71aBy S5); OQHAKO, UMEETCA U psill KOMIIEHCUPYIOIIHNX (axTo-
poB. ['NlaBHBIM M3 HUX SBHAETCS HAIMYME B PEKE BOIOPOCHEi; B IHEBHOE BPEMS BO-
JopociH B niporecce GOTOCHHTE3a BBIIEIAIOT KHCIOPOA ~ B COJTHEYHBIE [HH YACTO
HMEET MECTO MEPEHACHUIEHE BOABL KHCIOPONOM, d B HOYHOR BpeMSH, KOTAa 3TOT
IIpOLIECC 3aMEmIgeTCs, NPOUCXOMUT YMEHBIICHNE CONCPKaHHUS KHUCIOponad B BOIE.
Takoif exxeqHEBHBIN LUK OKA3LIBAET BIMSHUE HE TOMbKO HA CONEPMAHHE PACTBO-
PCHHOI'O KUCIIOPOXa, HO ¥ Ha COOEPKAHHE YITIEKUCIOrO ras3a U, CIEOBATELHO, Ha
BeNMUMHy pH. OT0 MOXET CyIIECTBEHHO NMOBNMATH Ha MPOLIECC KOATYIISIUN BOAKL,
TIOCTYNAOIIEH Ha TOPOACKHE U IIPOMBIIUICHHEIE BOJOOYHCTHBIE CTAHLMY.

Coneprxanne paCTBOPEHHOrO XeJie3a B TOBEPXHOCTHRIX BOJAX PEJIKO JOCTHTAET
BBICOKOI'O YPOBHS, 328 MCKIIFOUEHHEM TEX CIIyYaeB, KOraa BOad UMEeT BEICOKUE TIOKa-
3aTeny UBETHOCTH U CPaBHUTENbHO HU3KYIO Bennuuny pH. B takux cioyyasx xene-
30, KaK IIPaBUIO, BCTPEUIACTCS B BHIE KOMIUIEKCHOT'O COSAUMHEHHS C OPraHUYecKUM
BCIIECTBOM, 4eM H 00YCITOBIEHA LIBETHOCTb. DTO HE OTHOCHUTCS K TEM CITyHasM, KOr-
712 B PEKY OTBOAATCH KHCIBIEC BOJIBI; TIPH 3TOM HKENE30 II0NAA4€T B BOLY B BOCCTAHOB-
JICHHOM COCTOSIHUM (IBYXBAJIEHTHOE )KE€/I€30), @ HEAOCTATOK PACTBOPEHHOIO KHUCHO-
ﬁg):\a NPENATCTBYET €10 OKUCIEHUIO IO MEHEE PACTBOPUMOTO TPEXBANEHTHOTO Ke-

34,

Ecnn Ha pexe UMeeTcs IDIOTHHA, TO KAYECTBO BOIBL MOJKET 3HAUMTEIBRO OTIIH-
HATHCS OT Ka4ecTBd BOIbLI B HE3AIIPYKCHHOI peke. Boja B Bomoxpanunuiie, obpaso-
BaHHOM IJIOTHHOH, UMEET MPUMEPHO TAKHE K€ XAPAKTEPUCTHUKY, KAK U 03€PHAasl BO-
Ja. B rnyGokux BOIOXPaHMIIULIAX OOBIYHO UMEET MECTO CTpaTUUKALMS, XapaKTe-
PYBYIOIAACS KHCIOPOAHEIM 06eHEHUEM TIPUJIOHHOTO CJI0f, HAJINYMEM 3aCTOMHOM
3OHBI ¥ 3HAYNTENBHEIM YBEIMUEHNEM YPOBHEN COIEPIKAHMS KKele3d 1 MapraHlla B
TIPUJIOHHOM C7I0€ BOI(bI, A8€E €CIH B MOBEPXHOCTHOM CJIO€ 3TH TSDKENBIE METAILIbL
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«NALCO»: KHUT'A O BOIE

OTCYTCTBYIOT. VIHOTIa B BOHOXPAHWIMUIAX MMEIOT MECTO TPalweHThl KOHLEHTpa-
[IMH, Ha YTO YKA3bIBAET HOBHIILICHYE 3NEKTPOIPOBOIHOCTH IO MEPE YBEIHUCHWS [I1y-
6unbl. Hanpumep, 3neKTpONpOBOAHOCTL BOJbI B 03epe M, 0OpasoBaBieMcsi Ha
pexe Konopano y miotusn Xysep Ha rpaHune mraToB HeBana u ApusoHa, Ha 10-
BepxHOcTH cocTasiseT 900 mxC, Ha riryoune 50 ¢yroB (15M) HauMHaeTCs TOCTEIICH-

a3BaHyuC PEK, JIdHHBIC aHAIM3a BOJB! B KOTOPBIX TIPUBEACHBI HUXKE B TabyvLe

B. Hrio-Mopxk (Karcxmmn)

A. I'putisun, wr. KOxaas Kaponpta D. Dpenepuk, mr. Mapuneyn

E. Jumn-Pok, urr. ApmzoHa

C. BoctoH

F. Konopano-Cnipunre, nrr. Konopano

OMIIOHEHTBI B nepecy. 1A A B C D ] E F
abLyil CaCO0s 3 12 10 2 | 6 15
Marsmii B 2 7 3 1| 4 4
aTpuil " 4 4 1 6 [r 1 11
1
N
\061Iee conepaanie CaCOs 9 23 14 9 11 30
pnexTponmTa
IbUKapboHaT CaCO3 6 8 5 4 8 15
apbouat " 0 0 0 0 0 0
1 apOKCHT " 0 0 0 0 0 0
yibbar " 2 11 6 3 0 4
Xitopua " 1 4 3 2 3 4
(Hurpat v 0 0 0 0 0 1
[PTOpMA " 0 0 0 0 0 6
-LIEJIONHOCTE CaCOs3 6 8 5 4 8 15
-IENOMHOCTh " 0 0 0 0 0 0
BYOKHC) yIniepoaa 6 2 5 8 2 2
H 6,2 6.9 6,3 6,1 7,1 74
MOKCHJ] KDEMHUS SiO2 7.8 2,5 0,9 3.0 35 8.4
eNne3o Fe 0 0 0,1 0 NR 0,4
aprasen Mn 0 0 0 0 NR | 00
MyrHoCTS NR 2 1 1 0 | NR
{OB11Iee KOIMYECTBO TBEPHBIX 17 34 33 12 25 33
aCTBOPEHHBIX BELLECTB
Izemocs 6 1 7 3 35 | NR
ipH - B eputvmiax pH; useTHOCTS - B eampax APHIA (Ameprgatckas accpumanys O$1eCTBeHHQTO 30paBo-|
OX paHEHUs); BCE OCTAJIBHBIE JAHHBIE - B MI/IL.

Pucynox 2.2 BopoxpaHunviyg Ha BOOOCOOPHBIX IUlollasix, cHabxaeMbIx BOHOI, iaBHBIM obpasoM, 3a
cyeT OOMTBHOTO BBIIAIEHAS OCAIKOB
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BOJHLIE NICTOYHVIKH M X UCTIOJIb3OBAHUE

HOE yBEJINHEHUE AMEKTPOIIPOBOAHOCTH, TI0Ka OHA HE JOCTUTHET CTAOMIBHOMN BENHYM-
ubl 1150 MxC ua rnyGune 300 ¢yros ( 90m); B npyinOHHOM €106, Ha TTTyOHHE IPUMED-
HO 460 ¢yToB (138M), 3K TPONPOBOAHOCTH PE3KO MOBBIIIAETCS TouTH 110 1500 MKC.

ITpy HH3KOM YPOBHE I'DYHTOBBIX BOJ| Ha IPUJIETAIONIEH MECTHOCTH BO3MOXHA
1uQdy3ust TOTOKOB BOMEI H PEK B NOJ3¢MHBIil BOJIOHOCHBII T'OPH30HT; B TO K€ Bpe-
Ms1 IPY BBICOKOM I'OPH30HTE I'PYHTOBBIX BOA BOIa MOXET NPOCavYuBaThcs B peKy. Ot
3TOrO, B CBOKO OYEPE]b, 3ABHCUT XUMWUIECKWII COCTAB BOMB!, B YaCTHOCTH, CONIEpKa-
HUE B BOJIC HEKOTOPHIX PEK )KE/Ie3a H MapraHua.

YIpy miepexphITHH TWOTHHAMH OONBIINX PeK, Takux kak Konymbus, Konopano,
a TaKke pek B Gacceline pexky TenHeccH, coiepxaHie MUHEPAJIOB B BOJOXpaHHIIH-
1aX TIOCTE IIOTHH, MIPETIONOKUTENHHO TAKOE XK€, Kak U B pekax. C 1pyro# cropo-
HEBI, ECTECTBEHHOE WM WCKYCCTBEHHOE 3amlpyXHBaHKE peK Ipy HeOONbIMX BORO-
COOPHEIX IUTOIAIAX ¢ OGHIBHBIM BHITAJEHHEM OCaIKOB 00ECIIeYHBAET OUEHb HU3KOC
CONepKaHHEe MHUHEPAJIOB B BOAE. THM OOBACHIETCS OUEHDb BBICOKOE KAUECTBO BOJIBI
s cHabxxerus ropoyios I punsni, mr. Oxnas Kaponuna, Heio-Hopk u Boctor
(cm. Puc. 2.2).

KAYECTBO BO/AbI B YCTbSIX PEK

KagecTBo BOJIBI B YCTBSX PEK IIPH BIIaACHUH HX B MOPE TPYAHO NOJAAETCs OIpesene-
HUIO, TaK KaK OHO 3aBUCHT OT TEYEHHA PEKH, NPUIMBHO-OTIUBHEIX LHKIOB, IJIOMa~
S BORECOOpa WM 3aJ11Ba, 4 TAKXKE OT HANWUMS WIH OTCYTCTBHA HaHuadTHhIX 00-
pa30oBaHuii, OOpa3yIomKX MPensTCTBYS Ha IyTH pekd K Mopro. Ha Gonplimx Bomo-
COOpHBIX MIOmA,sIX, HAPUMEp, B 3auBe A1GeMapn Ha BOCTOYHOM ITOOEPEKbE, BO-
J1a, XOTS ¥ CONEHAs!, UMEET OTHOCUTENBHO MOCTOSIHHEII COCTAB, BCIEACTBUE NIEPEME-
LIMBaHHUA BETPOM Ha MEJIKOBOJIbE; OAHAKO, KAYECTBO BOALI B HEOONBLINX OyXTax On-
penensercs NPWIMBHO-OTIMBHLHIME LIMKJIAaMH ¥ TeueHHeM pek. YynoM npupons: SB-
JIETCS TO, YTO B TaKMX MPWIMBHO-OTIMBHBEIX 30HAX BOAHBIE (wiopa H ¢ayHa mpe-
KpacHo npucniocabnuBaioTcs K 3THM W3MEHEHHIM.

B xoneusoM mrore, Gonplnas 4acTh KPYITHBIX peK MUpa BliagaeT B OKeaH, oOpa-
3yst B MECTE BIIAACHUS AE/IBTY, YCIOBHS B KOTOPOM ONU3KHU K YCIOBHSM B YCTBAX DEK.
‘TedyeHue B 3THX peKax 4acTo GHIBAET HACTONBKO CHIIBHBIM, YTO PEYHAs BOJIA TIPOHU-
KaeT B OKEaH Ha MHOTHE MUIH, O HeM CBHIETENLCTBYIOT JaHHLIE AHAJIN30B MOPCKOHK
BOoabl. HexoTOpbie NpeArnpusTHs UCTIONB3YIOT 3Ty COJOHOBATYIO BOAY 3alKMBOB IS
TIOANUTKH TPAAUPEH, TaK KaK KONMYECTBO TBEPABIX PACTBOPEHHBIX BEWIECTB B 3TOH
BOJIE AOCTATOUHO HU3KOE, YTO TIO3BONSET OCAWKAATH UX BHUIAPHBAHHUEM, HE CTAIIKH-
BasICh € Ceppe3HOi MpobneMoil HakueoOpa30BaHus, KaK M B CIy4Yadx UCIIONb30Ba-
HUS IPECHOM BOJIBI.

Hicrionb30Banye CONOHOBATON BOJIbI ISl 3TUX [eliedl HO3BONSET MOHTUPOBAThH
TPYOOnpOBOABI MEHbIIEH ATHHEI, YeM TIPY IIPUMEHCHHY TIPSAMOTOYHBIX CHCTEM OX-
Taxneuus. IlpumepomM MOXET CIY>KUTh XUMHYECKHI 3aBOJi Ha OCTpoBE TpumMian,
KOTOpBbIii HMeeT BO3MOXXHOCTD MCIIONIb30BATh BOAY 3a7MBa B KAUECTBE MORITUTOYHOH
BOZBI rpaiupeH. J1a BOfid 32 CYET CHIIBHOTO TeyeHusi B peke OpUHOKO ABASETCS J10-
CTaTO4HO pa36aBleHHOI, €€ COIEHOCTb HIDKE CONIEHOCTH OOBIYHON MOPCKOW BOIBL,
4TO OOECTIEYHBAET BO3MOXHOCTh KOHIIEHTPUPOBAHUS BEHIAPHBAHIEM 6€3 Cephe3HBIX
HpoGrieM, CBA3AHHBIX C HAKKMIIEOOPA30BAHKEM.

B OTKpBITOM MODE, TTiE IOBEPXHOCTHEIE BOAEI YUACTBYIOT B KPyI'OBOPOTE BOMIBI B
Hpupone, cocTaB MOPCKO# BOJIBI SBJISETCH JOCTATOYHO MOCTOSHHBIM, COITIACHO [IaH-
HBIM, nipuBeaeHHBIM B Tabrmuue 2.4. PazymeeTcs, Kak yxxe yIIOMHHAJIOCh paHee, Mec-
TaMH HAOMIOAXOTCS PA3NMYHS B CONEHOCTH BOAK, OOYCHOBIECHHbIE IONBEMOM TIO/-
3E€MHBIX BOJ| Ha TIOBEPXHOCTH OKEeaHa, BHaJCHHEM B MOpE PEK ¢ CHIILHBIM TEUCHHEM
WM TasiHHEM NENHUKOB M TIOIGIPHBIX 1IATIOK. Jla)ke eciM Takas MOpCKas BOAA HE
TPUrofHa Nl OOMTAIOIIKX HA CYINE XXUBOTHBIX, OHA YCTIEHIHO KCIIONB3YeTCs ISt

TIPOMBIILIEHHOTO BOROCHAGKEHUS U HAXOANT LIMPOKOE MPHUMEHEHUE B CUCTEMAX OX-
JIAXK ACHUS1.
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TABJHLIA 2.4 Cocras MOpPCKOI BOMIBI
(U.S. Naval Oceanographic Office, 1966 r.)

Mecta o1bopa npod Temmneparypa, °C Conenocts,
qacTei/TrIC.

CeBepHas yacTb

ATNIAaHTUYECKOrO OKeaHa
Bopna Ha cpenmeit rnyOHHe 4-17 35,1-36,2
JloHHas Boza 1-3 34,8-34,9

HOsxHas YacTpb
ATIIaHTHYIECKOrO OKeaHa

Bogna Ha cpeameit riyOune 5-16 34,3-35,6

JloHHas BOMA 0-2 34,5-34,9
CpennzeMHOE MODE 6-10 35,3-36,4
Kpacnoe Mope 9 35,5
Hsauiickuii okeaH,
BOJZia Ha cpenHeli rnyOuHe 6-15 34,5-35,4
CeBepHas yacth TUXoro okeaHa

Ha BocToke 10-16 34,0-34,6

Ha 3anage 7-16 34,1-34,6

B cybapkTiueckoit 30He 2-10 33,5-344
¥OsxHas yacTs Tuxoro oxeana

Ha Boctoke 9-16 34,3-35,1

Ha 3anane 7-16 34,5-35,5

B cybaHTapKTHYECKOI! 30HE 37 34,1-34,6

O3EPA, UCI10/Tb3YEMbIE B KAYECTBE BOJOXPAHWTNLY

K OCHOBHEIM HCTOYHHKAM TPECHOM BOABI OTHOCATCS 03epa. Oco60 BaKHOE 3HAYCHHE
ony umMeroT B CeBeproit AMepuke, Ha rpanuue Kananst u CILIA B Gacceftne Bermvkux
03€p, KOTOPBIH CUMTAIOT KPYIHEHIIUM B MUPE UCTOYHHMKOM IipecHOl BoObl. B Poc-
CHH TOJIBKO OZIMH eTMHCTBEHHBI BOIOEM - 03epo Bbaiikan B Cubupy - BMELIaeT mpu-
MEpPHO TaKOH e 00BeM ITpecHOl BOIBI, Kak Bce Benukue ozepa - 5500 ky6. M (2,3
x 104 xy©. kxm). I'my6una o3epa Baiikai - okono 5000 ¢yros (1525 m), miowaas no-
BEepXHOCTH - TipuMepHO 11000 k8. Muib (2,8 x 106 ra); ans cpapHeHus - mwiomans Be-
JnukuX o3ep coctapnser 95000 k8. munp. CymMMapHBIi 3anac npecHoit BOAL! B Besnu-
KUX o3epax u o3epe baiikan cocrasnser 40% Bcero o6bpeMa pecHok BOAbL, HMEIOIIIEe-
rocs B HACTOSIILIEE BpeMs Ha 3eMHOM Liape. Kpome Benukux o3ep, 4acTh KOTOPBIX Ha-
xonures Ha Tepputopus CIIIA, a yacts - B Kanage, Teppuropus Kanane! ucneripe-
H& MHOTOYHCICHHBIMH MEJIKUMH O3€PaMHU NEIHUKOBOTO TIPOUCXOXKICHHS, BMEIIAO-
uMH eme 15% coBpeMEHHBIX MUPOBBIX 3a114COB IIPECHOM BOJIBL.

Cpernu Benukux o3ep campiM 60NbIINM ABISETCS 03epo BepxHee: ero obiuas mio-
maap coctapuser okono 32000 kB. munp (82947 kB.kM) , & MaKCHMaJIbHas ITyOHHA -
npumepHo 1300 dytos (390 M). Kpome Toro, oHo otnmuaetcs or Apyrux Benwmkux
036p ropasfo MEHbIIUM CONECPKAHHUEM TBEPHABIX PACTBOPCHHBIX BEILIECTB, TaK Kak
UMeroTCs OoTbLIMe pasnMYs B FEONIOTHYecKHX GopManMsaX JHA O3€pa U B TeMIIepa-
type (Pucynok 2.3). Ha pucynke 2.3 npencraBneHbl JaHHBIE aHAIH30B BOJIBI B 03€pe
Muuuran ¥ B o3epe Ipu. HecMOTpst Ha TO UTO 3TH [Ba 03€pa UMEIOT PA3IUIHYIO
KOH(UIypalyio, IWIOLIAAs U IIyOHHY, XMMHYCCKHH COCTaB BOOBI B HUX ITIOYTH OH-
HaxoB. KOHIIeHTpauys MUHEPAIbHBIX BENIECTB OCTAETCA TIOUTH IIOCTOSHHOIM [0 BBI-
xoxa Boael Benukux o3ep u3 oszepa Onrapuo B pexy Cesitoro JlaBpeHTys.

CoctaB BOJpI B 03cpax MEHAETCS B 3aBUCMMOCTH OT BPEMEHU Iojia, & MHOLAA Nia-
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3KE U B TEUEHUE CYTOK, TTPH H3MEHEHUH TTOTOIHBIX YCTOBUil. XOTs CMEHA BPEMEH TO-
[1a ¥ TIOTOJIBI HE MOXET OKA3dTh CIJILHOTO BIHSHUS Ha GOJIBIIYIO YACTH PacTBOPEH-
HBIX MHHEPAILHBIX BELIECTB, TaKHE MOKA3aTelH, KaK CONEPKaHHE PAaCTBOPEHHOTO
KHCIIOpOA&, TEMIICPaTypa, CONIEPXKAaHUE B3BCIICHHBIX TBEPABIX BELIECTB, MyTHOCT ¥
CONEPXAHUE YITIEKHUCIIOTO T'a3a MOTYT MEHATHCS BCISACTBUE OHONOIMYecKOl akTHB-
HOCTU. Jipyroii axTop, BHIBIBAIOIIMIE OMPEE/ICHHBIE H3MEHEHHS, — 9TO CE30HHOE

[Haspamme o3ep, NaHHple aHAJIM3a BOABL B KOTOPBIX TIPUBE/ICHAI HYDKE B Tabiu1ie
A, Osepo Bepxnee y 1, Jiyayr D. Quepo Cenexa, Henepa, urr. Heio-Mopk |
B. Osepo Muuuran y r. Yukaro E. Osepo Kep-x-Ase, wir. Agaxo
C. Qaepo Dpuy T, Opu. wr. Uencunepanna ~ F. Ozepo Yncroe, Vacr-Tlanm-Buy, mr. ®uopuna |
OMIIOHEHTBI B nepecy. Ha A B C D E F
[Kambunii CaCO3 35 80 90 100 18 68
Maruwii " 9 41 33 41 10 11
[Harpwit " 6 19 20 135 2 23
O61Lee conepykanne CaCO3 50 140 143 276 30 102
briekTponuTa
IbukapGoHat CaCO3 42 113 91 97 19 50
{KapGouat i 0 0 0 0 0 0
ICapokcun " 0 0 0 0 0 0
ICynudat " 1 18 25 35 10 12
[Xsopun " 5 9 27 142 1 40
[Hutpar " 2 NR OTCYTCTB. 2 orcyrctB.|  NR
[P ropun " CIeapl crespl crepl CIIe/IBL cresisl 1
IM-wenounocTs CaCOs 42 113 91 97 19 50
P-menoutocts " 0 cnesbl 0 0 0 0
VIByokucs yrnepona 4 OTCYTCTB. 5 5 4 2
PH_ 74 82 7,5 7,6 70 7,7
sokeun kpemuus SiO2 3,3 23 1,2 1,9 10 2,2
DKeneso Fe 0,2 0,1 [ (51134 [ (11 3¢ NR 0,6
MythocTs 1 12 Jorcyrers.]  NR 7 18
O61ee xonuuecTso TBEpABIX 54 171 172 323 58 173
PACTBOPEHHBIX BeLIecTB
LsetHoCTS 1 3 2 1 NR 25
PH - B eaunmnax PH; uBeTHOETS - B evinax APHA (Amepyikhuckas Accoupanys ofLecTBEHHQro 3apaBo-
OXPauenyn); Bee ocTaILHble IRHHBIE - B ME/IL.

Preynok 2.3 BriGopoutisie JaHHbIE AHAIN30B O3€PHOI BOZIBI
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NEPEMELIMBAHUE CIIOEB BOMBI, KOTOPOE NMPOUCXOmUT B Gonbuieit yactu o3ep CIIIA
BECHOM U OCEHBIO.

CE30HHOE IMEPEMELLUUBAHUE CJI0EB BOJbl

IMonpotras knaccudukanys ozep aHa B pabote Yma u Maiipa "AHanus nutee-
Boi1 BozawI 1Toxy MHKpockonioM". B3sB 3a ocHOBY Jutd knaccudKaluy o3ep XapaKkTep
TEPMOKJ/IMHA (TEIUIOBOro Gaprepa) B pa3sHOE BpeMs Iofid, OHH ONMpPEReIHIN TPH Oc-
HOBHBIE KATETOPHH O3EP: ONSPHBIE 03€pa, 03epa ¢ yMEPEHHO! TeMIIEpaTypoil BOAbI
¥ Tporuyeckue o3epa; o3epa CIIIA Gpiiy OTHECEHBI, B OCHOBHOM, KO BTOPO#i Karte-
FOPHH.

B o3epax ¢ yMEpEHHO# TEMITEpATY PO, UMEIOIIKX IITyOuny Oonee 200 dyros (60
MeTpoB) (03epa NEPBOrO MOPSIIKa), IPVIOHHAS BOAA B TEUEHHUE BCErO rofa MMeeT
Temuepatypy 39,2°F (4°C), npu KOTOpOIl INOTHOCTh BOJIBI MaKCHManbHast. BeCHOH,
TIOCTIE TaSIHUS NEISHOTO TTOKPOBA, TTOBEPXHOCTHBIH CHOH BOJBI TTOCTENIEHHO MPOTpe-
Baercd ot 32 j1o 39,2°F (o1 0 1o 4°C); B 3THX TEMITEPATYPHBIX NIPEEIaX IPOUCKOTUT
MOBBIILEHHUE INIOTHOCTH BOZBY;, BEPTUKAIbHAS HUPKYJISIIIHS BOAbl HAYMHAETCH, 110 Me-
PE TOTr'0 KaK TEMIIEpATypa BOAbI Ha TOBEPXHOCTH IPUOIIIKAETCS K TEMIIEpAType Ipu-
JOHHOI BoAEL. Tlocie Takoro nepeMellBaHUs CIIOEB BOMIbl BECHOH TeMIlepaTypa I10-
BEPXHOCTHOTO ClIOS BOmbl momHumMaetcs Bbine 39,2°F (4°C), u maoTHOCTb BOMBL
YMeHbpIaeTCs IO MEpPE IAHHEHIIEro HarpeBaHus B IeTHUH niepuos. I paauent Tem-
TiepaTypel B NeTHUIi TIEpHOX TOKAa3aH Ha puc. 2.4.

[& Tlepen
Temneparypa, OF Temn%epaaf%u
20

50° 60° 70°
Y]

|

30HB! LIMPKYNALMA
N,

60

80

100

Kpusas,

Kpueas, 3
GaKTHYECKYID TEMNEPATYDY Ha  NEpeNag TEMNepaType C yee-
PAINMUHOR TRyGuHe nveHren sybvb 1a 1 Gyt

Puc.2.4. B nernee Bpems TeMnepaTyg/a BOZBI B 03€paX CHIXAETCH C YBENHUCHNEM [TyOUHb!
(rporeHnas cxeMa, rpeacrasiaesnas Yumriom u OaFpom, 1933 r.)

ITpy OXNa)XHEHUK OCEHBIO U 3UMOM TeMIIEpaTypa MOBEPXHOCTHOIO CIIOS BOJBI
BHOBb CHIKAETCA JIO TEMIIEPATYPBI, IIPH KOTOPO# BO/Ia MIMEET MAKCUMAJIBHYIO TIIOT-
HOCTb, ¥ HAUHHAETCS] OCEHHEE TIEPEMELLIBAHKE CITOEB BOIEL.

B nepuon netHeil cTarHaluy BOAB! BEPTUKANbHAA [UPKYISLUA BOSHUKAET TION
JECTBHEM BETpa, OMHAKO, CIJIA BETPa HE MOXET O0ECIIEUNTh TIEPEMELIMBAHUE [IPH-
JIOHHOH Boythl (runonuMEnoH). Ha puc. 2.5 nokasaH XxapakTep UMPKYIAIUH, BEI3BAH-
HOH BETPOM.

AHAJIOTHYHOE MEPEMEIIBANKE CIIOEB BOAH IPOHCXONMT B 03€pax BTOPOro TO-
psizka riny6uHOM npubnusutensHo 25-200 ¢yros (7,5-60 Mm). B o3epax BToporo Iio-
psAlKa IIPOMCXOAMNT 3aMETHOE M3MEHEHHE TEMIIEPATyphl NPHIOHHON BOIBI, OTHAKO
pasHUIA MEXAY 3TOM TEeMIIEpAaTypOH M TeMIIEPATYPOH, IIpH KOTOPOM BOAA HMMEET
MaKCHMAaNbHYIO INIOTHOCTh, HUKOI a2 HE OpiBaeT Gonpuoi. Ha rpaduke puc. 2.6 no-
Ka3aHBl TEMIIEPATYPBI TTOBEPXHOCTHOT'O U JIOHHOT'O CJIOS BOABI B 03€pe IiyOoHHOI 60
¢yTOB ¥ nepeMenIBaHHE CIIOEB BOABI B TOUKAX MEPECEICHUs TEMIIEPATYPHBIX KPHU-
BBIX.
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Hanpaenerme BETpa

/ n TeyeHms

3 _-———— Nnockocts Gagura
0Ha / __(_ __________ ""r_—“fﬂﬁparmmemq—_“‘——*— /

—

i

i Mo cromias sz

Puc. 2.5. L[nchy‘nﬂum BOJIbI B 03¢pe MOX ACHCTBUEM CHUIbI BEeTpa (VAPOICHHAS CXeMd, IPeAcTaBIeHHAs
Yummmiom v Oaipom, 1933 r.)

B o3epax rimybunoit MeHee 25 ¢yToB (7.5M) (03epa TpeTBEro IOpPsAKa) BEPTH-
KaJlbHAas LIMPKYJISIHs [IOYTH BCETIA BO3HUKACT HOA NeHCTBHEM BEeTpa, 4 He U3-3a TPa-
IIMEHTA TUIOTHOCTH, TaKUM 00pa3oM, pasHHIA TEMIIEPATYP OBEPXHOCTHOTO U IPH-
JIOHHOTO CJ10s1 BOABI HEBENHKA.

WsyyeHne BIIECYKa3aHHBIX XapAKTEPUCTUK 036 HEOOXOAMMO TS IPABMIBHOTO
BbIOOpa MecT 3a60pa U cOpoca BOABL. ITO HOMOTAET IJIAHUPOBATH U3MEHEHMS IIPO-
rpaMMbl oOpaboOTKH BO/IBI, HEOOXOAMMBIE B CBSI3U C H3MEHEHUEM €€ COCTABA B IIPO-
LiECCe IEPEMEITMBAHUS CIIOEB BOZBI M LIUPKYIISLMH BOABI ITOJL ISHCTBHEM BETPA.

Temneparypa, °F
go
70° 5‘%&) 70°
gg./
80° fgg / 607
50° ég § / 509
[KpuBan n3meHeHns Temneparypsl
FIPHACHHOMO CAOs BOLK
-
Tewneparypa OOkt B 03epe
Kouuryaitr (Cochituate) \
30° 30°
{THEHBEHHBR EE
&8|F|E|=(2]2|9|5|5|8|%

Prc. 2.6. MsMeHeHre TeMniepaTyphl IOBEPXHOCTHOTO
¥ IIPUAOHHOTO CJI0S BOZBI B 03¢epe IyOnHoM 60 dyTon
(16M) B TeueHHe TOMa_(YOPOINEHHAA CXEMA, IMPEJCTAB-
JeHHas Yummtom u DiHpom, 1933 1)

Eiue onnoit xapaktepHoit 0cOBEHHOCTBIO 03€PHOIT BOMB, OOHYHO OTMEYAEMOH B
OIIPEETICHHOE BPEMsl TOJIa H CBA3aHHOH ¢ OHOJIOTHYECKOM aKTHBHOCTHIO, SBJISETCH
HaJIM4Ke y Bo/ib! IPUBKYCA U 3aliaxa. 3a HCKIIOYEHHEM TeX CITy4yaeB, KOTA IPUBKYC
Y 3amax HosBISIIOTCS B pe3ylbTaTe cOpoca CTOUHBIX BOA, IPHBKYC M 3aIiaX BOIE
06BIYHO IpUIAIOT OPTraHUYeCKUE BEIIECTBA, HAIIpHMep, 3QUPHBbIC MACIA, BHIIETsIC-
MBIE B IIpoLiecce pocTa BOIOPOCTEH.
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