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BBeoenue. Jlpobaeast BoObL Ha 3emae
Tear:

ogkr whpE

Boma (H,0) — BaxkHelilee XUMHYECKOE COSIMHEHIE Ha 3eMJIe, CITyKalee
CpeIoi I MPUPOAHBIX B OHOIOTHYecKnX nporeccoB. OHa sSBIIeTCS He00X0-
JIMMBIM KOMIIOHEHTOM XHU3HEISSITEIbHOCTH YeIOBEKA.

Ocrtpeiimast mpobiemMa BOIOCHAOKEHHS Ha 3eMJIe 3aKITI0YaeTCs HE B TOM,
YTO BOJBI (PH3UUECKU MAJIO, @ B HEPABHOMEPHOCTH €€ PACIIPE/ISIICHUSI Ha M0~
BepxHOcTH taHeTHl. [TorpedHocTH CHI onenuBarorces B 260 MmummapaoB M3
B T0JI, cocTaBisieT 85% oT o0beMa notpedHOCTH EBpOIIHI.

B cBsi31 ¢ OrpaHUuEHHOCTHIO BOJHBIX PECYPCOB U YBEIHMYCHUEM Ce0ECTOU-
MOCTH BCe 0oJiee yCIOKHSIOTCS 3a[1a41 TOCyJapCTBa U OOIIECTBEHHOCTH:

YBEIUYUTH MOITHOCTH CUCTEM OOOPOTHOTO U MOBTOPHOTO UCIIOIb30BAHUS
BO/IBL.

VY IIydmuTh 3aIUTy BOZOHOCHBIX 00BEKTOB (PEK, 03ep) OT 3arps3HCHHUS.

PexyneprpoBaTh BOJy TEXHOJIOTHYECKOTO U OBITOBOTO Ha3HAUCHHSI.

VYIIydimTh 9KOJOrM4eCKy0 00CTAHOBKY B pailOHE BOJJOEMOB H T. JI..

B poccuiickoM 3aKOHOIATENBCTBE ObLIN MPEIYCMOTPEHBI HEOOXOIMMbIC
Mepbl 00eceueHus JTI0/Iel 1 MPOU3BOJICTBA B HACTOSIIEE BPEMs M Ha MIEpPCIIeK-
THUBY.

Bo3pacTaroT TeMIibl IPOMBIIIJICHHOTO U OBITOBOTO TTOTPEOJICHHUST BOJIBL.
TexHOIOTHYECKUi MPOTPecc OTPUIIATENIFHO CKa3bIBACTCS HA PEIICHUH MpoodIie-
MBI BojZiooOecneueHust. Boja nponosmKaet 3arpsa3HsIThCS B OOJIBITUHCTBE BOJIO-
€MOB.

DKOJOTUYECKHIA aCMIeKT CBSI3aH, B YaCTHOCTH, C BCEOOIIMM pacipocTpaHe-
HHEM B BOJIE, IaXke B aTMOc(epe NpuMeceid pa3InyHOro COCTaBa.

B nieprios1 ceMUIeCcIThIX — BOCBMHIECATHIX TOJIOB IIPUHSAT PsiJ] TOCTAHOBJIE-
HUI 00 yBENWYEHUH MOIIHOCTEH CHCTEM 000POTHOIO M IOBTOPHOT'O BOJIOKC-
MOJIb30BaHMUs, 00 YIYy4IICHHH OXPaHbl BOAHBIX PECYPCOB U CO3/IaHUHU SKOJIOTU-
YECKH OJaronpusTHOW 00CTAaHOBKH B pallOHAaX BOJHBIX OaCCEHHOB.

XKene3HomopoKHBIN TPAHCIIOPT SABJISETCS OJHUM U3 3BEHBEB HAPOJHOTO XO-
35CTBA, TOTPEOIIMIONTUM OO0JIBIITHE 00BEMBI BOJIBI 1O Beel Tepputopun CHI.
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Ha puc. 1 nmpeacrasineHa cTpyKTypa yIpaBiIeHUs] BOJOCHAOKEHHUEM Ha JKeJe3-
HOJIOPO’KHOM TPaHCIIOPTE.

3agaun Kypca 3aKJII09aloTcs B TOM, YTOOBI 1aTh HAYYHO-TEXHHIECKUE
TIPUHIAITEI METOZOB PaOOTHI C BOAOH KaK ¢ XUMHUYECKOH U OMOIOTHIECKOM
aKTHBHOH CHUCTEMOI, T. €. HAy4IHUTCs IPUMEHSTh Ha IPAKTHUKE (PU3UKO-
XMMHYECKHUI METO/ pacueTa HayIHBIX U TEXHOJIOTHYECKUX HOBIIECTB IIPH pa-
0oTe C BOIIOM.

| MIIC PO |

| VYnpasieHue rpakIaHCKHX COOPY>KEHHUI 10 BOJIOCHAOKEHHIO |

| Otaen BOIOCHAOKEHNS M CAHUTAPHO-TEXHMYECKNX YCTPOICTB |

| MacTepckue o BofocHabwke- | Crapuiuii MacTep 1o BoJo- |

| MacTepa 110 BOA0CHA0KEHHIO |

Puc. 1 CtpykTypa ymnpasieHHs BOJIOCHA0KEHHEM
Ha JKeJIC3HOJOPOKHOM TPaHCIOpTE.

OU3NKO-XUMHUYECKHI aHAIN3 OCHOBaH Ha MeTonax Jlk. V. ['m66ca (1839—
1903) u Baut-I'odda (1852—-1911). M3menenue rueprun ['u66ca |G cuctembl
B COCTOSIHUHM PaBHOBECHSI PAaBHO HYJIIO:

AG =0
(1
AG=-064"_
2
54
rae max _ MakCHMaibHas TOJIe3HAs pab0Ta CHCTEMBI.

0A >0 AG <0
max ,TO

B cooTBeTcTBHU C TEPMOIMHAMUKOM, €CiIH
PaccmoTpuM pacTBOpeHHE KOMIIOHEHTA N 110 Banr Toddy:
H,0+N o (N)H,0

_[(™)H,0]

&=

= KOHCTaHTa paBHOBECHI.
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PaBHOBecHOe 3HaueHue >Heprun [ moOca npu pacTBOPEHUH IPUMECH B BOJIE

AG,

AG, = -RTInK, = -RTIn N, o

IIpumeM ¢ — Mepy B3aUMOJAEHCTBUS PACTBOPEHHBIX YaCTHII.

N,=yC @

B oTimy4unm 0T KOHIEHTpanuy pacTBOpeHHOTO BeniecTBa C BBEIEM aKTHB-
HOCTb: IPOU3BeIcHHE KO (HUIEHTa aKTUBHOCTH Y Ha KOHLIEHTpauio. Benu-
YHMHA Y — 3TO MEpa B3aUMOJICHCTBHS MOJICKYJI PACTBOPECHHOTO BEIIECTBA C MO-

_N,_ dE/dV =0
JIeKyJlaMu BOJbL. Y= 1, = C, xorma . B aToM cityuae yacTuist
pacTBOpeHHOTO BelecTBa BeayT ceds kak ra3. [loacrasmsis (4) B (3), momyanm

AG, =-RTIlny C )

[paBuino, a3z ['mMOOca UCHONB3yeT YUCIIO BHEITHUX YCIIOBUH, TAKUX KaK:
JlaBJIeHUE, TeMIepaTypa, KOHIEHTPALUs, KOTOPbIE MOYKHO U3MEHSTh, H 3TO
H3MEHEHHE CBS3aHO C YHCIIOM (ha3 U KOMIOHEHTOB CUCTEMBI.

C=K-® +2

rae C _ qucro creneneii cBooompl (P, T u C)
K — 41CI10 KOMITIOHEHTOB CHCTEMBI,

@ — gucino das.

H20 K=1

CaCO3 — CaO+CO2 K =3 -1=2 — He3aBUCHMEBIC KOMIIOHCHTHI.

daza — 0HOPOIHASI YACTh HEOJHOPOIHOM CHCTEMBI, OT/ICIICHHAS [PaHHU-
el pasgena. CucteMsl moapasaelsitoTcst Ha romorenHsie (1 ¢asa) u rerepo-
rerHsie (Oonee 1 dassl).

Jis K =1 - H20 nHaiinem 9ucio BO3MOXHEIX ¢a3.

C=0 =3
C=1 ®=2
C=2 od=1
Hma K=2-CaCO3 — CaO+CO2 & =3,C =1, KOHCTaHTa PaBHOBECHS

= Pcoz

JIAHHOM reTepOreHHOM CUCTeMBbI 3amuimercst  *
XuMIdecKkue U GU3MIecKie CBOMCTBa BOAbI YHUKAIBHEL. H20 — okcun Bo-
nopoza. imeet pan n30TOMHBIX MomudHKannii, Hanpumep, 120 —neifrepueBas
“rsprenas” Boma, T20 — tputneBas Boga. B o0praHOM Boge mO : mH = 88,81 :
11,19.
Bopna — camoe pacripocTpaHEeHHOE COEUHEHNUE, 9acTO cocTaBisieT 10 90%
maccsl BemectB. H20 kak cucreMa 001amaeT aHOMaJIbHBIMHM CBOMCTBAMM.
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HanGonpmieil IIIOTHOCTEIO XUAKAs BoJa 00JIa1aeT IIPH TeMIIepaType OKOJIO
4°C. OmHa U3 IPUYIMH aHOMAJIFHOCTH — HAIMYHE AUTOIBHOTO MOMeHTa D Mo-

JIEKYJI BOIBI.

5o

map KNUIKOCTDH TBEPLAOC COCTOSAHUEC

Puc. 2. Bzaumoodeiicmeue ounoneti 600bl 8 KOHOEHCUPOBAHHBIX CPEOAXx.
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Eaécey L2
Jlpumecu Bodsl. Pusuko-xumuueckue 3aKoHsl
U memoosL onpedeseHUs coo0epPKaHUl

~
npumeceil
Teéar:
1. QT 10 6e1e+anéTé atal e 6l e+aneed araad.
. Aeaddai 10 danoaToeiTinoe, aeaadaiid oTyiey
3. Téeidne aral. Oeceéi-oeie+aiéead caéTia & 1aoTad 8Tée+af0aaTiTaT

TI0444¢arey ToeTanaé.

4. ETTTTa T0Técadadied ataa.

[o mpuynHe AMNONBEHOCTH MOJIEKYJIBI BOABI BCTYIIAIOT BO B3aUMOJIEHCTBHE

C MOHAaMH, 3apsDKCHHBIMH YaCTUIIAMH U MTOBEPXHOCTSAMH. Pa3nmuyarorT HeCKob-

Ko (opM B3auMoaeHCTBUSI.

1. AncopOuusi, Xxapakrepusyemasi TeIioToil Q,,. U TeMIepaTypol aacopOouuu
Tzc- B OCHOBe CBSI3M — MEeXMOJIEKYJIsIpHBIE crilbl Ban-iep-Baanbca.

2. Xemocopbuusi — Oosee TpoOYHAs CBs3b, MpPEIOJararomas XHMHUUECKOe
B3aUMO/IeiicTBHIE, 00pa30BaHNE XUMHYECKUX CBsI3eH Hapsany ¢ Gpu3ndecKuMu
B3aUMOJICHCTBUAMU. XapaKkTepusyeTcs dHeprueil aktuauuu £, u temnepa-
Typou xemocopouuu 7yey.

3. CokpucTajuiM3anusi — HUTMYUE MOJICKYJ BOJBI B KPUCTALIMYECKON pelIeTKe
marepuana. Hanpumep: [CuSO,BH,0],, [KAKSO,),A2H,0] .

4. XuMHUYECKH CBS3aHHAS BOZIA BXOAUT B COCTaB MOJIEKYJ, aTOMBI KHCIIOPOAA
CBsi3aHBI ¢ Apyrumu snementamu. Hampumep, Ca(OH), = CaOl[H,0,
HZSO4 = SOgM‘/zO

PactBopuMOCTh BemecTB (coieil) B BOAE 3aBHCHT OT TEMIIEPaTyphl U

CTPYKTYPBI MOJIEKYJI BEILIECTBA.

Ha nmmarpammax ImpeacTaBIeHBI COCTOSIHUE CHCTEM, OOpasyIOIUXCS IMpH

PacTBOpEHHUH B BOJIE ABYX coneit S; 1 S,.

kNO,
=
3
=
g
g N$,S0, - 10H,0
3
g NaCl_
=
Ca(OH),

TeMnepaTtypa, °‘C
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Puc. 3. Kpusvie pacmgopumocmu HeKOmMopvlx HeOp2aHUYeCKUX coeOuHeHull 8 8ooe.

S, +(TB.) HeHAchl-| HACHILIEHHbIIT
LIEHHBI pacTBop | pacTBop S+,

A

S, + HachIICHHBI
pacTBop

JIBOJHAs COJIb +
HACBILIEHHBIN pacTBOP
S, | HeHaCBILEHHBIH |S,+(TB.) HeHachl-

pacTBop LLIEHHBI PacTBOP S,+ HACHILLCHHbII
2 d

pacTBop

HEHACHILLIEHHBII
pacTBop
coneit S, + 5,

S, N, > M)

Puc. 4. Jluaepammer cocmosinusi Gunapuvix cucmem.

Cornacro npasuny ¢as, C = K — @ + 2, npu uncne ¢pa3 @ = 3 u uncie
xommnonenTos K = 3 uucno creneneit ceo6oas momyuntes C =3 -3 +2=2.

Ipu K =3 u @ = 5 nonyuanm cocrosuue ¢ yucnom creneneit ceobons C =
0, T. e. Touky (T. A4.):

C =3-5+2=0

[NomHast mE(GOpPMAITHS 0O TOBEACHUH COJICH B BOAE COACPIKUTCS B CIIPABOY-
HHUKaX 10 PaCTBOPHMOCTH.

Knaccudukamms npumeceli, MpuHATas YICHBIMH M MPAKTUKAMH, MPEIIIO-
xena akagemukoM AH Ykpawnnsr Kynsckum JI. H. B 1969 1. B ocHOBY Kiaccu-
¢ukammu KaaneTcs (Ha3oBO-AUCHEPCHBIN NMPHU3HAK, OOBEAWHSIOMNI TOMOTCH-
HBIC ¥ TETEPOTeHHBIE COCTOAHNUS. K TOMOTEHHBIM MPUMECSM OTHOCSAT MOHHBIE
MOJIEKYJISIPHBIE CHCTEMBI: T'a3bl, OpPraHMYECKHE BEIIECTBA, PACTBOPUMBIC B BOJIC
u T. A.. JucnepcHocTts /[ onipeaensieTcs: Kak

Jl =— , roer — pasMep YacTHIIBL.

2r

Konnouasele yacTuIbl (MULENIBI) OTHOCATCS K T€TEPOr€HHBIM CUCTEMaM,
JUI HUX XapaKTepHO paccesHue cBera — “koHyc Tunpans”. OcTajabHbIE MO3U-
LUK KaccupuKauy 00ajal0T XUMUYECKH HEaKTUBHOW TIPUPOIOH.

MeToabl KOJIUUYECTBEHHOTO ONpeAeTeHUs MpUMecel 3aBUCAT OT MPUPOJBI
npumeceil. Belaenstor tpu TpYNIBL:
1. Baxueiiime uonsl — C& , MQZ+, Na", Fez+, Cl, HCO;5 u np.
2. T'a3pl — 02, COz, N2, st, CH4
3. Muxkpoanementsl — Br, F, Cu, Co, Au.

MeToas! onpeeneHus BKIIOYal0T TaKUe Kak :

. [Inamennas poromeTpus,
. CnextpanbHblil aHANU3,
. OObeMHBIHN aHaANU3,

W N —
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4. BecoBoii aHaims.



9JlpousBedernue pacmbBopumocmu
3Bakon OcmbBauasoa. bygpepHsie cucmearot
Teéar:
TaTecadnaTed sanoaTae T Tioe.
ATATOTAT (€ TTeAcA0ACH BANDATOTA NGEUTED & NEAANE YeacosTEoTa.
TTiy0ed T4 A60GATTE & 0ROBGATTE BERETOTTHOE & UIAET=ITioe.
AG+efieaied pH 46045100 Nendal. DTel 46635706 Aenoal .
HpOI/I?)BeHeHI/Ie PacTBOPUMOCTU — KOJIMYECTBEHHBLIM MOKa3aTelb CTEICHU
HEPACTBOPUMOCTU coJIeH 1 TUAPOKCHUIOB.
AB « A"+ B
[A"] = [B] = aC,
rae C — ucxojHasi KOHIEHTpanus AB, O — cTerneHb 3JIeKTPOIUTHIECKON AUCCO-
nyanuu. Konctanra PpaBHOBECUA Kp MO>KET OBITH 3aIlhcaHa

_aClC_a’c
» = = 1)
(1I-a)C 1-a

s cnabbIx AmekTpoinToB 0<<1, mostomy 1-0 = 1. Torga (1) nmpumert Bux:

bl

K,=a’C 2
K )
nazw/?p:KP%E’% ©)
_[4°][B]
» = 14B], @

[IP — npou3sBeneHre pacTBOPUMOCTH.
IpuMepb! MasopacTBOpUMbIX coreit: HgS-TIP=3[10; 4gCI-TTP=1.7%10"°
BpIuncianM KOHIEHTpALK HOHOB!

[Hg**1=[S*1=+/300" 055010 mons/n
[Ag"]1=[CI"]1=+1.7007"° 013107 moms/n

Menee PacTBOPUM M3 YKa3aHHBIX BCUICCTB Cyﬂb(l)I/IZ[ pTYyTH.
Oco0eHHOCTH BOABI KaK ¢J1a00ro IJICEKTPOJINTA.
HHCCOHH&HI/I.IO BOJbI U TPOLECCHI aCCOLMAINU 3aITUIICM
-
H,0  H"+OH ™ (-AH,,,)
H,0O+H" - H,0" (+AH,,))
H,0+OH™ - H,0; (+0H,,,)
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H,0* + HO; o H,0f - 3H,0
H'][OH"
uryory
[H,0]
K, [H,0]=[H"][OH ] =Kw @

Kw — nonnoe MIPOU3BEACHUE BOABL

KW - 10—14 Mo = 2 [I'O—I6 Mjflb BS,S M(;.’lb

2
n

[H+] = [OH—] — 10—7 MO b

J

PpH — BonoponubIii ToKa3aTeNb, Mepa KMCIOTHOCTH M IIETOYHOCTH.
pH =-lg[H"]

senuuuna pH xapaktepusyer cpejty pacTBopa.

pH > 7 — cpena menounas, [H <[OH]

PpH <7 - cpena xucnas, [H']>[ OH]

pH =17 — cpena ueitrpansnas, [H 1=[ OH] (cu (7)).

PpH onpenensrior XMMHYECKMMH MHIMKATOPAMHM U METOJOM 3JIEKTPOIPO-
BoaHoctH pH — merpamu. XuMudecKne WHIMKATOPBI MPEACTABISIOT COOOit

N -
cnabrie opranmyeckue kucinotsl u menoun H Ind m IndOH ™, o6nanato-
IME OTIMYHBIM OT [[BETA HOHA OKPACKOIL.

Hind o H +1Ind”

user | user Il
1ndOH o Ind* + OH™
et | et |l

_[H'][lnd"]  ysem II
Hind =T Hlnd] - yeem [

_[Ind"[OH"]  ysem II
WO T \ndOH]  yeem I

IIBer mHamKaropa, TakuM 00pa3oM, OyIET 3aBHCETh OT CPEIbl PacTBOPA,
uin ot pH. 1IBeT HEKOTOPBIX PACHpPOCTPAHEHHBIX MWHIUKATOPOB B KHUCIOW U
IIEJT0YHOM Cpeax MpeACTaBICH B TaOuIe:

Hassanue I{Ber B cpenax HurepBan
HHAMKATOpa Kucnoit [enouynoi 3HaueHuH pH
METHIIOPAHK PO30BBIH OpaHKEBBII 3.144
¢denondranenH | GecuBeTHas MaJIMHOBAsI 8.2-10.0
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JIAKMYC KpacHast CUHSIS 5.0-8.0
METHJIPOT KpacHast JKenTas 4.2-6.3

Bbluucienne KMCJIOTHOCTH M IIEJOYHOCTH 1JI1 AKTHBHBIX
U TUTPYEMbIX KUCJIOT U OCHOBAHMUIA.

Turpyemasi KUCJIIOTHOCTb ONPEAENSETCS TIOJIHBIM KOJMYECTBOM HEHWTpalu-
3yeMbIX HoHOB H' unn OH. O6u1as KHCIOTHOCTh OMpPEENseTcs KOJTHIeCTBOM
TUTPOBAHHOTO PAcTBOpa CIIFHOTO OCHOBaHUS (Mr(3KB/I), KOTOpoe HEOOXOmH-
MO JIUIs1 TIOJTHOH HEMTpaTM3aliK UCCIIELYEMOTO PACTBOpPA 110 KocTrkennu pH =
8.3. Ecim uccnenyemsiit pactBop (Bona) umeer pIH > 8.3, To KMCIOTHOCTH
NPUHUMAETCS PAaBHOW HYIIIO.

HopmanbHas KOHIIGHTpaLUst — YUCIIO IPaMM-3KBHBAJICHTOB B 1 J1 pacTBOpa.

O6o3uagenwe — 1., N.

Ipumeper.  NaCl ln.= N (3%1
M(e)
Na;PO, ln.= T , M — monapHas macca
M
CaOH),  In.= %

AKTHBHAs KHACIIOTHOCTh U IIEJIOYHOCTh CBS3BIBACTCS CO CTEICHBIO U KOH-
CTaHTOM JAMCCOLIMALIMHI IMOCPEACTBOM 3aKOHa OcTBanpa.
2
— a —
C.=—;a= K,
H K A
b
Cuna KucjiaoT OMNpeacIACTCA CTCIICHBIO NUCCOLUALINH. UeMm Ooitee pa36aB—
JICHA KHUCJIOTa, TEM OHAa aKTHUBHEC.

BydepHbie cucTeMbl.

MHorue TeXHOJIOTMYECKHE W OHMOJIOTHYECKUE MPOLECCHl MPOTEKAIT MpU
OmpeneNiecHHOM pH, MOCTOSHCTBO KOTOPOro o0ecmedynBaroT OydepHbie pacTBoO-
pBl. DTO Takue pacTBOPBI, pH KOTOPBIX HE HM3MEHSIOTCS TPH NPUOABICHUH
HEOOJIBIIIOr0 KOJMYECTBA CHIIBHON KUCIIOTHI W Ienoud. bydepHbie pacTBOpsI
COJICPKAT KOMITOHEHTHI, TUCCOIMUPYIOIIUE C 00pa30BaHHEM OJHOUMECHHOTO
HOHA, HO OTJIMYAIOTCS IPYT OT JAPYra CTENEHbI0 auccoruanui. OCHOBHBIC BUJIBI
OydepHBIX pacTBOPOB:

Cnabas kucnora u ee coib: CH3;COOH + CH;COONa;

1. Cnaboe ocHoBanue u ero coias: NH,OH + NH,CI,
2. JBe xucisle comu: NaH,PO, + Na,HPO,.

PH 6ydepHoro pacTBopa BEIYHCIAIOT MO YPABHEHUIO
pH =14-pK , +1g9,
rae C — npowmssenenue [A'][B],
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d = [AB](1-0)C
pOH = pK| -1g9;.
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OcHoBubie cBoilicmBa pacmBopob.
3akoHomepHOCMU OKUCAUMEALHO-
BoccmanoBumeunsroix npoueccob. Xumuueckas
KuHemuka u xumuueckoe pabrobBecue

Teéar:
1. Taned faTefoaa danoaiora. . .
2. CaeTiTiadiTnoe TéeféeoagiiT-atnnoaiTacoaeuiad ToToaniTa.
3. Oele+afiéay eéraoeéa e oeie+anéra daditaanea.

Jlnst uaeanbHBIX WM pa30aBICHHBIX PACTBOPOB, PACTBOPOB CIAOBIX 3IIEK-
TPOJINTOB N3MEHEHNE BHYTPEHHEH SHEPTHH 110 00BEMY PaBHO HYIIIO.

9t _ 1
dv @

Jlnst peanbHBIX pacTBOPOB, CHIIBHBIX 3JIEKTPOJIUTOB

d_E;tO 2
dv @)

d — aKTUBHOCTb MOHA, Y — KO3 (PUIMEHT aKTUBHOCTH

a = y |ZC (3)
a =Y npu xouuenrpanuu C = 1.
Y MOET OBITh BBEIYHCIIEH U3 IMITUPHUYECKOH (hOPMYJIBI

0571
+1

rae Z; — 3aps MOHa,
B — sMmnupuueckas KoHcTaHTa, paBHas 0,5; 1 u 1. 1.,
I — voHHas cWiIa pacTBOpa, XapaKTepU3yomiast IPUTHKEHHE IBYX HOHOB:

+ BI , 4

11’!
I==)Y CZ} 5
22 62 ©)

Takum 00pa3oM, MOHHAs CHJIa paBHA IOJYCYMMeE MPOM3BEICHUH MOJIAp-
HBIX KOHIICHTpalUii HOHOB Ha KBaJpaT UX 3apsija.

Hanpuvep CaCl, « Ca™ +2CI”
C=0,05

_2’[0.05+1° 20005
- 2

1 =0.15
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V.- =088, ¥, . =0.66. Ipu C=0,1 mons/n.
a, =y, WC2=08810.1[2=0.176
e = Ve €=0.6610.1 =0.066

OnvH U3 METOJIOB OMPEACICHUS AIICKTPOIPOBOIHOCTH OCHOBAH Ha HM3MeE-
pEHHH BIIEKTPOIPOBOAHOCTA W pacdere O. BBemem MOHATHE SKBUBAJICHTHOMN
JNEKTPOMPOBOAHOCTH A, — 3JEKTPONPOBOJHOCTH PACTBOPA MPHU MOCTOSHHOM
o0BeMe. A, — 3TO BIIEKTPOIPOBOIUMOCTD CTOJIOA XKHUAKOCTH UTHHHOM B 1 cM 1
miomaaplo 1 ¢cM” ¢ KOHLEHTpaluuell pacTBOpa, BHIPAKEHHONW B €IUHMLIAX HOP-
MNILHOCTH [N] B 3aBHCHMOCTH OT YAENbHOI 31ekTponpoBoasoctd OU [Om”
cM .

a

3
A = 10°w ©)
=
C
Jlst cnaGhIX pacTBOPOB AIEKTPOIUTOB Ay = OA e, TE Aw — INEKTPONIPOBOI-
HOCTh NpY OECKOHEYHOM pa3z0aBieHUH. [[JIsl pacTBOPOB CHIIBHBIX AJIEKTPOJIUTOB
A, omunHsoTes hopmyie OHzarepa:

A=A —@B +BIVC @)
BI)Ipa)KeHI/Ie JJIS1 KOHCTAHTHI AUCCOLIUAllU MOXKET 61>ITI> 3aIlIMCaHO
a’C AC
K. = = (8)
y/d — _
l-a A_A.-A))
BI)I‘{I/ICJ'IGHI/IG KOHCTAQHTBI rnnponma
K, 107" o
r = — =
Kﬂ Kﬂ

33KOHOMepHOCTI/I OKHCJIUTECJIbHO-BOCCTAHOBUTEIbHBIX ITPOIIECCOB.

OKUCIUTENbHO-BOCCTAHOBUTENILHBIMHU HA3bIBAIOTCS PEAKIUH, IIPU KOTOPBIX
MIPOUCXOJUT U3MECHEHUE CTENEHH OKUCICHHS MOHOB U aTOMOB, COIPOBOXKAI0-
IIMXCSl OT/Aa4el BaJICHTHBIX DJIEKTPOHOB (OKMCIICHHE) W HPHUHATHEM (BOCCTa-
HoBieHne). IIpomeccsl XapakTepH3ylTCsi ¢ — SIICKTPOAHBIM IIOTCHIHATIOM.

3AC B cucreme paBHa — ¢1 - ¢2. CraHmapTHBIN AIIEKTPOAHBIA ITOTECHITHAI
0
Bogopona E° onpenensiercs npu ycnosusx ¢t =25°C u P =1 atm.
¢° =000B.
2H" .
Hy

o o 0
CTaHHapTHbII/I QJIEKTPOAHBIN IMOTEHIINAJI KATUOHOB 1 aHWOHOB E MOXKET
OBITH MOJIOKUTEILHLIM 1 OTPULIATC/IbHBIM.
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0 005 8 ao;cuc,aeﬂnol} popmbl

E mem mem lg (10)
. ) n agoccmauome/—mozi opmbl
7 — 9UCIIO IEKTPOHOB, YIACTBYIONINX B PEAKIIHH,
RT

0,058 = e T=298 K.

Hpumep, FeCl, - FeCl,
a ;.
EOFPZJ,/ - EoFeer/ +%lgﬁ‘_€; (1_‘]_)
Fe3* F3* 1 a

Fez+

Km{eTmca, TOMOI'€HHBIX U T'€TEPOTr€HHBbIX peammﬁ.

CKOpOCTh TOMOTCHHBIX PEaKIUH OIpeaeNsacTcs KaK H3MCHEHHE KOHIICH-
TPaLUK BO BPEMCHU.
dC
v=+——+ (12)
dt
CKOpOCTh TOMOTEHHBIX PEaKIMi MOJUUHICTCS 3aKOHY JACUCTBHS MacC, OHA
MPONOPIIMOHATBHA TPOU3BEICHUIO KOHIICHTPAIMH PEarupyrolluX BEIICCTB B
CTETICHSX MX CTEXUOMETPUICCKUX KOI(PPHUIIUCHTOB.
U=k[A]" [B]
Jns peakuuu @A +6B — cCH+..., rae k — koHCTaHTa CKOPOCTH PEAKIHH,
[C'[(8.176{1)* "], paBHAS CKOPOCTH MPH €IMHMYHBIX KOHICHTPAIIHX.
3aBHCHMOCTh CKOPOCTH M KOHCTAHTBI CKOPOCTH OT TEMIIEPaTyphl BhIpaXa-
eTCs CIICAYIOIUM cooTHOIIEHMSIMA. IIpasuno Banm I'oghgpa. pu m3meneHnn
TemmepaTypsl roMorenHoi peakimn Ha 10° C cKOpoCTh ee m3MeHsTcs B 2—4
pasa.
YpaBHeHHEe AppeHHyca CBA3BIBAET KOHCTAHTY CKOPOCTH PEAKIHU C dHEp-
ruel axtuBHOCTH E,, TOW BennumHOW »HEPruy, KOTOpOH NODKHAa 00iamaTh
MOJIEKyJIa IS pa3pbiBa XUMIYECKUX CBS3CH U MPOTEKAHIS PEaKINH.

a

K(T) = % e RT (14)

ITo 4uciy OgHOBPEMEHHO PearupyroMX YacTHIl PEaKkIUK MOAPa3AeIIioT
Ha MOHO-, OM- ¥ TPUMOJIEKYJISIpHbIE. [lopsIoK peakuuu, P — cyMMa CTerneHen
KOHIIEHTPAIMH B BBIPAKCHUU PEAIbHOTO YPaBHEHUS CKOPOCTH.

Hepesiii nopsnok. V =k [C, — MoHOMOmNEKyIApHAs peaKIysl.

Bumonekynsapras peaxius. V = k [C ' LCp 1+ 1=2—BTOpOif MOPAAOK.
Tpumonexymapnas peaxums. V =k [C, [C, [C. moo V =k [T [T,
mibo V =k mjj . Hopsimok peakmum papeH Tpem: 1 +1+1=2+1=3.
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CKOpOCTh TETEPOTEHHBIX IIPOIECCOB ONPEACIIOT CTENEHBI0 B3aMMOIEH-
CTBHA O, WIH J0Nedl mpopearupoBasiiero Bemiectsa. 0< o <1. Moxer BbIpa-
JKaTbCs YPaBHCHUEM

a=1-e" (15)

XUMHUYECKUM PAaBHOBECUEM HAa3bIBACTCA TAKOC COCTOSHUC CUCTEMBI, IIPU

KOTOPOM PaBHbI CKOPOCTH TIPSIMOIi i 00paTHOM peakiii. PaBHOBECHOE COCTOS-

K
uue cucreml aA +bB <__L cC +dD xapakrepusyeTcs KOHCTaHTOI
&
paBHOBECHS
c d
_k _[CY D] "
"k, [4]'[BY
s reteporeHHbIX peakiuii [A ]y = [Bl; = ... = | 1 B BIpakeHHE KOHCTaH-

TBI pPABHOBECHS BXOJAT TOJIBKO KOHICHTPAIN XUAKUX KOMIIOHEHTOB U ITapuu-
AJIBHBIC TaBJICHUA Ta30B.
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— ] "~ - N e
Eaédoey L5
OcHoBuble gusuueckue U xumuueckue
nokasameau kauwecmbBa 600el

1. acaoaee: 1601100, 0Aa0TTAOU, caTad, Aéo.

2. 114100, aééypried Ta TodarTedroe+aneed TTéacacdee Teoud-
Aca0ael seanoéTnoe. .

3. afieed ITeacacdee TeoldaTe atan. OddaTaaied & aTad ToTide-

BpIOOp 1 Ka4ecTBO BOJABI OCHOBBIBAETCS HA CAHMTAPHO — MMTHEHUYECKOM
cocrostuuu. [Ipu 3TOM HCCIeayeTcss UCTOYHUKU 3arps3HEHHs], TPOBOIATCS XH-
MHUYECKHE HCCIe0BaHMs. PaccMaTpuBalOTCs MPENnoiaraeMble METO/IbI OYHCT-
KU BOJIbI, 00bEM MPOrpaMMBbl, KAYeCTBO HCTOUHHKA. [IpaBuia BIOOpa U OLICHKH
KadecTBa omnpenenstorcs B coorsercTBrn ¢ ['OCT 2874-89.

Amanu3 BOABI NPOBOIUTCS IO OMPE/CICHHBIM METOAaM oTOopa npob u
BKJIFOUYAET B Ce0sl XapaKTEPUCTUKY OPTaHONCNTUYECKHX, XUMHUIECKUX U OaKTe-
PHOJIOTHYECKUX ToKa3areneil. [Ipu mpeanoaoKeHnn Halu4usl pajnoaKTHBHBIX
AJIEMEHTOB, TOKCHYHBIX OPTaHUYECKHX U HEOPraHMYECKUX COCTUHEHHUI MPOBO-
JIATCSI IOTIOJTHUTENILHOE UCCIICI0BAHNE BOJIBI.

OT100p P06 TPOBOAMTCS € MMOBEPXHOCTH U TIIyOMHBI, IPOCKTUPYEMOIT st
Bozo3abopa. st 00beKTUBHON XapaKTEPUCTHKH TPOO MPOU3BOAUTCS HECKOJIb-
KO Cepuil aHaJM30B, YYUTHIBAIOIINX CE30HHBIC KOJIeOAHMSI COCTaBa BOJBI.
CpennecTaTUCTHUYECKAs ONMTHOKA ONIPEIEISIeTCS

AC,
C_ =dln C Q)

max

KauecTBo BOJBI OOOCHOBBIBAETCS COBOKYITHOCTBIO PACTBOPEHHBIX B HEW
coJiel, OpraHNYeCKUX BEIIECTB, ra3oB, KOJJIOUAHBIX YaCTHIL, MUKPOOPTaHHU3-
MoB. TpeOoBaHMs K KauecTBY BOJbl oroBapusatorcst cranmapramu. B CCCP
I'OCT na nutseByto Boay BBefeH B 1937 r. B Hacrosmue Bpems OeHCTBYeT
I'OCT 2874-89.

OueHka KayecTBa BObI HAYMHAETCS C XapaKTEPUCTUKU (PU3MYECKUX MOKa-
3areneil — MyTHOCTH, NPO3PavyHOCTH, IBETHOCTH, 3alaxa, BKyca U TeMIepaTy-
pHI

Mymnocms. OOycnaBIMBaeTCs B3BEIICHHBIMH PACCEUBAIOIUMU CBET 4Yac-
TUIIaMH. MaKkcuMaibHasi MyTHOCTh BOJIBI B BOJJOEMaxX HAOJIIOaeTCs B MABOIKO-
BbIH neproa. Onpenensercs, B 4aCTHOCTH, TPAaBUMETPUYECKIMHU U HedenmomeT-
pUYecKUMH MeToaMu. boniee TOYHBIE pe3ylabTaThl AAaeT METOJ CHEKTPO(OTO-
METPHUH 110 OTIPE/IEEHUI0 ONITHYECKOH TLOTHOCTH Bojbl D .

I
D= Ele=lg— )

rae E — xo>ppuument sKcTUHKIMK, XapaKTepu3yIoIyii TIOTIOIEHHE pac-
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CESTHHOTO CBETAa;
[ — TonmuEa cnost Boak! (06pasia);
C — KOHIICHTpAIHs YaCTHII;
I — uaTeRCHBHOCT CBETa, IPONIEMIIETO Yepe3 0Opasels;
I, — vHTeHCHBHOCTD CBETa, TIAIAIONMIEr0 Ha 0Opasell.

Ilpospaunocms. BeipaxkaeTcst BRICOTON CTOI0a BOJIBI, IPU KOTOPOM BHIHBI
KOHTYpBl pUCYHKa Ha aHe cocyzaa. lllupuna nuHuil pucynka 1mm. IIpospau-
HOCTB BOIHI 1yt 30 cM 1o “kpecty” U “mpudry’.

Lsemnocms. Onpenensercs Mo CPaBHEHUIO IBETHOCTH UCCIIELYEeMOM BOJIBI
C pacTBOpaMH IUIATHHOBO-KOOANBTOBOW IIKANbl, COAEPKAICH ONpeaeIeHHOe
CTaHIapTHOE KOJMIECTBO BemiecTB. Bes mikana paccuntana Ha auama3on 0—100
rpaxycoB IBeTHOCTH. L[BeTHOCTE HOpMankHOH Boas, cormacHo ['OCT 2874-89,
He J1ojpKHa npeBbimaTh 20°. Kpome BU3yanapHOrO MeTona, HCHonb3yercs (orto-
METPHYECKUI METOJT OIpEICIICHNUSI.

3anax u exyc. 3amaxu BOJIbI MMEIOT UCKYCCTBEHHOE ((EHOJBHBIH, XJIOP-
HBII) M €CTECTBEHHOE NPOUCXOXkJeHHE. K ecTeCTBEHHBIM 3amaxaM OTHOCST
PBIOHBIN, OOJOTHBINA, THUJIOCTHBIN U T. .. OnpesesieHne 3anaxa IpoBOJIAT IPH
temmneparypax 20° u 60°C, Bo BTOpOM Cilyyae ero HHTeHCHMBHOCTb BblIlie. Bkyc
OTIPENIEIISIIOT OpPTaHOJEeNTHIeCK! (TIPoOyIoT). PasniuaioT deTsipe pa3HOBHIHO-
CTH BKyCa — TOPBKHH, CIaaKWi, KUCIBIA, coneHblid. s Oonee neTampHOM Xa-
PAKTEPUCTUKH BBOAAT ONpEJeIIeHHE NMPUBKYCcOB. KoIn4yecTBEHHO 3amax M BKyC
OLICHMBAIOTCS 110 MATHOAIUTEHOH IIKaJIe.

0 1 2 3 4 5

HET OYCHb CJIA0BIA  CIIA0BIN 3aMETHBIM  OTYETJIMBBIA OYeHb CHIIbHBIN

I'OCT pmomyckaer Hamuuue 3amaxa Bonsl He Ooinee 2 OamwioB mpu 60°C.
Bxkyc Bomsl He moipkeH mpeBwimats 2 6amoB mpu 20°C. TemmepaTypa BOIBI
OIIpeAeNAeTCS CTAaHAAPTHBIMH METOIAMH — TEPMOMETPHI, TEPMONAPH! U T. ..
OnHa nMeeT omnpeAeieHHBIN ANana3oH KOoNeOaHuil, B 3aBUCUMOCTH OT YCIOBHUMA
uctounrka. HanGonee OnaronpustHas Temneparypa — 7—12°C.

XUMHYECKHEe KOMIIOHEHTHI B BOJIE BIMSIOT Ha €€ OpraHOJICHNTHYECKHE
cBoiictBa. CTeneHb BO3MOXKHOTO BIIMSIHUSI KOMIIOHEHTa XapaKTepH3yeTcsl Ipe-
nensHO pomyctumoit xkoHnentpauueit (IIJIK). Ilpu pactBopeHuu B Boje coieit
MIPOMCXOJUT €e MUHEepanu3anus, 6onee 1 I Ha JTUTP BOAbI 00ECIIEUHBAET COJIO-
HoBaTeli mpuBkyc. CoaepxaHue mpumeceil B MpoOe OLEHUBAIOT MO CyXOMY
OCTaTKy, T. €. [0 TOMY KOJIMYECTBY MpHMecei, KOTOpble ocTaeTcsi Ha (GuibTpe
npu BeICyIMBanuu npu temneparype 105°C. Macca cyxoro ocraTka He JOJK-
Ha npeBbimarhk 1000 mr/m. TTJK ompenenseTcss MO COACPNKAHHIO MPUMECEH.
Obmiee comepkaHue — 3TO CyMMa OCTAaTKOB Ha (DMIIBTPE MOCIIE MEPBOTO (HUIIBT-
poBanwms. Jlnamazon uamenenus pH Boxpr mo TOCT 2874-89 pasen 6,5 — 8,5;
coJiepKaHNe TIpIMece )KeCTKOCTH He Oonee 7 Mr-skB/1. [Iprmecu, obycnasim-

2 2 3 -
BAIOIIUE JKECTKOCTh BOJIBL: Ca”",Mg”" ,Na",K" Fe’",CI,
SOj_, HPOf_ UT. I
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Pazmmgaror CIIEAYIOIINE BUABI )KECTKOCTH!

1. kapGonarnyto — nanmmune HCO;

2. HekapOOHATHYIO — BCE OCTaJIbHbIE HOHBI.
IIJK npumeceit B KE€CTKOH BOJI€ OMpPENESIIOT METOAOM OCaXICHUS Ha
TUAPOKCHUJIC ATFOMHUHHUSA.

Bpennsle npumecu Be? Se* As® Sr*? Mo  Pb™
TIJIK, mr/n 2:10% 107 54107 2 0,5 0,1
TpeboBanus no IIJIK paznuunbl 1y pa3HbIX KIMMaTH4ecKux 30H. CyMm-

MapHad KOHHCHTpalusa TOKCUYHBIX BEIICCTB HC NJOJKHA NPEBLIIIATD HeKOTOpOﬁ
BCJIMYUHBI:

n

Ci
I )

i=1 Cl‘

II€ 7 — 4YUCJI0 TOKCUYHBIX KOMIIOHCHTOB,
Ci — KOHIICHTpAIIXs i-TOr0 KOMIIOHEHTA, MI/T,

Ci' — €€ MPCACIIbHO JOMMYCTUMOEC 3HAYCHUC.

Mukpobuonornyeckue u 6aKTepruoIOrHIeCcKHe IMOKa3aTel ONpeeITIoTCs
KOJINYECTBOM KOJIOHHH, BBIPACTAIOLIMM HA ONPE/CIICHHOW MUTATEeNILHOM cpese
IIPU OTpEJIeNICHHON TeMIlepaType, KOrja Ha Hee BbUIMBAeTCS | MII IIUTHEBOU
BOJBL. OTO croco0 BBIABICHUS OakTepuil rpynisl kumeyHoi nanouku — BI'KII.

KonmuectBo Oakrepuii B 1 J1 BoJbI onpeessieT BEMHYMHY KOJIM — HHIEKCa,
kotopsiil o 'OCT nomkeH ObITh He Oosee 3, IPH ATOM KOJH — TUTP JIOJDKEH
coctaBysiTh He MeHee 300. Ilog xomu — TUTPOM MOHMMAeTCsd HAUMEHBIIUH
00beM, MJI, B KOTOPOM coziepxutcst oqua kirerka bI'KII.

J1nst OBITOBBIX M TEXHOJIOTHYECKUI HYKJI JKEJIaTENbHO ONTUMAJIBbHOE cove-
TaHue (aKTOPOB: JOCTATOYHO HU3KAs TeMIlepaTypa, Majiasi KapOoHaTHas KeCT-
KOCTh, HE3HAYMTENIbHOE cojiepkaHue Kuciopona (He Oonee 0,017 mr-sks/im),
Macen (ae Oonee 0,5 mr-aks/n), xenesa (He 6onee 100 mMr/m) u T. 1.
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Edéoey 16
PaszoBo-ducnepcrasa xapakmepucmuka
npupooHstx 600

PR

JlucniepcHble CUCTEMBI — XMMUYECKHEe U MUKPOOUOJOTHYECKHE CUCTEMBI,
COCTOSIIIIME M3 HECKONBKHX (Da3. K reTeporeHHbIM cuCTeMaM, COCTOSIIMM M3
JaucnepcHor (asbl U JUCHEPCUOHHOM CPebl, OTHOCATCS AIMYJIbCUH, TIEHBI, MU-
Hepasbl U T. 1..

dazoBo-mucniepcHasl XapaKTepUCTUKa HPUPOIHBIX BOJA Oasupyercss Ha
knaccudukaiuu Kynsckoro JI. H.. Jlucnepcrocts cuctemsr D csizana ¢ pas-

Mepom wactuy 7: D =2r"" .

IMo knaccudukanun Kyibckoro, BBLIEISIOTCS CIIEAYIONIUE TPYIIILI IPUME-
ceii:

a) HCTMHHBIE PACTBOPHI HOHHOMN M MONEKYJISAPHOI CTENEHH JIUCTIEPCHOCTH.

0
— —_1n-10 -9
Pasmep wactun ¥ =1—-104 =10"" =107 m
0) KOJJIOMAHBIC YacTHUIIBI (OpPraHWYECKHE W HEOPTaHMYECKHE BEIIECTBA) C

0
pemmanroii 7 =10-1004 =107° =107 w.

B) IpyOOIUCIIEpPCHBIE CUCTEMBI (3MYIIBCHH, IUITAHKTOH) C Pa3MEpOM YacTHIL
0

r>1004=10"wm

[Ipumecu rpymn 6), B) — MUHEpaIbHBIE W OPTaHOMUHEPAIbHBIE YaCTUIIBI
TPYHTOB, HEPAaCTBOPUMBIC M HEIUCCOIIMUPOBAHHBIE (DOPMBI TYMYCOBBIX COEIH-
HEHHH WIH BYIb(GOKHUCIOT (pH<T).

Bakrepun u BUpYCHI, yAepKUBAsCH APYT OKOJIO APyTa, 00pa3yroT 300TEIH,
i 300K0Ionasl. OHM CITOCOOHBI COPOMPOBATH MOJOKHUTENBHBIE W OTPHIIA-
TEJIbHBIC HOHBI B COOTBETCTBHH C 3aKOHAMH COPOIINHL.

CopOuroHHBIE TIPOILIECCH — 3TO MPOIECCH KOHIICHTPHPOBAHUS BEIIECTBA
Ha MOBEPXHOCTH TBEPIBIX M XHUIKUX Tel. Ilpomeccsl copOIy OMMCHIBAIOTCS
HECKOJIBKUMH 3aKOHAMH.

3akoH ['eHpH mOCTYNIHPYeT HPSMYI0 HPOIOPIHOHAIBFHYIO 3aBHCHMOCTH
MeXTy KOHIICHTpanueil copOupyeMoro BemiecTBa H KOHIIEHTpaIei copOeHTa.
B ocHOBe copOumu Jiexar GU3NKO-XUMHUIECKUE CHITBI aJICOPOIIMU B XeMOCOpO-
MY, B TOM 4ucie cuisl Ban-nep-Baanbca.

YpasHeHne OpeitHrxa OMUChIBAET COPOIIMIO MPU KOHIICHTPAIMH TTPUME-
ceit menee 0,5 MOJIB/II.

A=Bc =gc” )

rac A- YACJIBbHOC KOJINYCCTBO cop61/1pyeMoro BCIICCTBa (Ha CANHUILLY o0beMa u
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MAaccHl aJicopOeHTa),
[, L — KOHCTAHTBI, 3aBHUCSIIUE OT TEMIIEPATYPHI,
7 — YHCII0 MOJICH BEIIECTBA.
Ilpumep. YpaBuenue ancopOrum (heHOJIa aKTHBUPOBAHHBIM YIJIEM MPH
temneparype 25°C umeer Bug A4 = 15,85 ¢ .
VYpaBHenue JI3HIIMIOpa OMUCHIBAET COPOLHIO TPH KOHILEHTPALMU TTPUME-
ceit 0oaee 0,5 MOIB/II.

1
A=A, +—F
© b
1+—
C
rie A, — npenenbHOE KOMMYECTBO BEIIECTBA, KOTOPOE COPOUpYeTCs copOeH-

TOM,

b — KOHCTaHTa AJIs1 JaHHOI'O KjiacCa BCUICCTB,
C — paBHOBECHAasl KOHLICHTpaL1s azlcopGI/IpyeMoro BCIICCTBA.

Ipumep. Ancopbuus penona mpu ¢ > 0,5 moms/n A =185+

0.16
1+
C
N3menenue OHEPTUU I'u606ca B Tpouecce aucop6unn MOJKET OBITEH 3aIICaHO
AG = _RTln Kadc (3)
rae Ka@c — KOHCTaHTa paBHOBECHUA azxcop6u1/m.
AG C
_ T o7 = oc

Kaﬁc _e RT = C” ‘ (4)

pasu

Ha ananmse siBeHMi copOIMM OCHOBaHA OYHMCTKA MPHUPOJHBIX M CTOYHBIX

BOJI, OCBETJICHHE, 00ECI[BEUNBAHNE, B TOM YHCJIC 1 B YCIOBUSAX CaMOOYHIIICHHS
BOJIOEMA.

3aKkoHBI pa3pylieHus 1 00pa30BaHMA KOJUIOMIHBIX CHCTEM.

B KOJITOMIHBIX CHCTEMaX pa3iIHdaroT TUCIIEPCHYIO (asy, T.e. pacTBOPEH-
HOE BEIIECTBO W JWCIECPCHOHHYIO CPE.y, T.€. PACTBOPHUTENb. BRIAEIIIOT Mote-
KYJISIpHBIE KOJUTOHIBI — BBICOKOMOJICKYJISIPHBIC COSAMHEHHS B BOJC M CYCIICH-
30M/IbI B 3aBICHMOCTH OT CTPOCHUS IUCTIEPCHBIX (a3. YCTOWYMBHIC KOJUIOHI-
HBIC YaCTHUIBI HA3BIBAIOTCA 30JSIMH, KOTOPHIEC ITOIPA3IEIAIOTCS Ha a’3po-, THI-
pO- ¥ OpTaHO30ITH.

PaBHOBecHe B KOJUTOWIHBIX CHCTEMaX JOCTUTAETCS ABYMs MyTsSMH. PaBHO-
BECHE IOCTUTAETCS C OIHOM CTOPOHBI, 332 CUET arperaTUBHON yCTOMYMBOCTH, U,
C ApPYrod CTOPOHBI, 32 CYET OPOYHOBCKOTO ABIDKCHHS KOJUIOWAHBIX YaCTHIIL.
[Ipu onpeneleHHOM ypOBHE SHEPTHUN HE MPOUCXOANT CITUIAHUS, CEAUMEHTAIIIH
W pa3pymieHus rems. [ pa3pymieHHs TaKoro poja COCTOSHHH HCIIONB3YIOT
3HAYEHUS TIPUHITAIIBI ISCTAOMITN3AI[IN CHCTEM.
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JAud¢y3nonnsie npouecchl B IBJCHAU CeIMMEHTAIUA
NIpH pa3pyllIeHuH reJs.

Juddysus onmceiBaeTcst 1ByMs 3akoHaMu Drika. YpaBHEHHE IIEPBOTO 3aKOHA
dC dC
“=-DS— ©)
dt dX

rae D — xoaddunuent auddysuu,
S — momanp,

<, — U3MCHCHUC KOHULUCHTpPALUHU BIOJIb BLIGpaHHOFO HampaBJICHUA.

dXx
[Ipu HM3KHX TemmepaTypax Kod(pumueHT mudy3un MOKeT OBITh BBIpa-
JKEH U3 yCIoBus DWHITetHAa — CTOKCa 71 OpPOYHOBCKOTO JIBIKEHHS YaCTHII.

kT

b= 6rtr NN ©)

e k — koucranta BosblMana, 7 — pa3mep 4acTuil,
N — Baskocts cpenpl, N — 4mcio Moei.

ITpu BEICOKMX TeMIlepaTypax TeMIIepaTypHas 3aBHCUMOCTb KO UIMeHTA
mudy3un mpeacTaBIsaeTCs

E
D(I)=D,ex % - Q 7
(1) = Dy expg-— ™)
VYpaBHeHue BToporo 3akoHa duxa
dC _ d’C
—=D > (8)
dt dx
pelIeHreM KOTOPOTO SBJISCTCS HHTErpajl BEPOSATHOCTH
X
C=er
! 24/ Dt
Ob6a 3akoHa ®@uKa MOTYT OBITH 3aIIFICAHBl B BEKTOPHOM BHUJE:
1. v=-DS8gradC 9)
2. v = DdivgradC (10)
OmnepaTopsl
Y ox oy 0z’ BT o
2 2 2
divgrad = 9 + 9 + 9

o > oyt 0z7

CKOpOCTL CEANMEHTAIMOHHBIX MIPOLECCOB U CEAMMEHTALITHUOHHOE PAaBHOBE-
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CHE€ MOTYT OBITh PACCUNTAHBI 110 YPABHEHHUIO:

C
1 -1
In"5-=mg(h, =h)N,(p = p)(RTP) (11)
2
rae C] u C2 — PaBHOBECHBIC KOJIMYECTBA 4YaCTHL[ B pAaCTBOPC U BbINABIINX B
0CaJlO0K, COOTBCTCTBCHHO,
m — MaccCa 4aCTHull,

P, P — MIOTHOCTB YACTHI U IUCTIEPCHON CPEMBI, COOTBETCTBEHHO,
N| — 4gucio MoJieii BemiecTna.

Onruyeckue cBoiicTBa KOJJIOUAHBIX CUCTEM.

OrnTuueckye CBOMCTBa KOJUIOMIHBIX CUCTEM IPOSIBISIOTCS B MeTo/e “KoHyca TuH-
nans”. HTEHCUBHOCTh PaCCEMBaHMs CBETA [, 3aBUCHT OT MHTEHCHMBHOCTH IAaKOILEro

cBeTa /y, KOHICHTPAIH YaCTHUI] V o6bema V, nnubl BoHbl A , PaCCTOSTHUS X MEXIY
YyacTULIEH U UCTOYHUKOM HAOMIONCHHUS, a TAKXKe OT MOKa3aTesel MPelnoMIICHUS YacTHUI]
n; U Cpesl ny.

;= vy Ohl -n: O

P 0 A*y? Dilz +n22D (12)

AFpeFaTI/IBHaﬂ yCTOﬁ‘{HBOCTb KOJJIOUIHBIX CUCTEM M €€ pacueT.

KosonaHsle cUcTeMbl MOTYT OBITH YCTOWYHMBBI JJa)K€ IPH BBICOKHX TEMIIEpAaTypax H3-3a
(hOpMHUPOBaHKS MHLEIUIIPHBIX CTPYKTYP, BKIIIOYAIOIINX AP0, Hanpumep, Si0s, ancopOLHOHHbII

cnoii ST 03_ u T.1. CxeMa MHUIEIUIBI MOJKET OBITh MPEACTaBIICHA CIICIYIOIIIM 00pa3oM:
{[msio,) aHsiO; (n - x)Na'} xNa”
rae [I’I’ZS 7 02] — SIIPO MULIEIUIBI, KOHICHCUPOBaHHas TBepas (asa;
l’lH Sl 03_ — aJICOpOLIMOHHBIN CIIOH;
(I’l - X) Na T CJIOM MPOTHBOUOHOB;

+
xNa" - 1 Hy3MOHHBIH CIIOHN, MOANEPKUBAIOLIMN YACTHUILY JIEKTPOHEHTPATBLHON.
YcroiunBocTh aacOpOIHOHHOTO ci10st 00ycnoBieHa €[] moreHnuanoM, a mudHy3uoHHOTO —

Z | — TOTEHIMANOM. DTH MOTEHIMATBI 3aBUCAT OT 3apsAna MOHOB dJekTponuta u pH pactsopa.

IMopor koarysiuu y OMpEAEIeT YCTONYMBOCTh KOJUIOMAHOW CHCTEMBI, OH €CTh BEIMYMHA,
oOpaTHasi IIECTOM CTemneHH 3apsaa MOHOB. Koarymupyromasi crmocoOHOCTh MOHOB 3aBHUCHT OT

2
3apsza U U3MEHsIETCs B Py NCZ+ < ]\71‘14+ <Ca * <A13+:

I 1 1

YiiV,i V= 1—6:?:3—6
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Edéoey ™7
Koazysauua, ocemaecrue, obecuybBeuubanue u

Teéar:
140a4T0éa aTat eTadoeyioaie.
Badaieci daénoaey éraaoeyiota.
Oadaéoaderioeea TaaoeyioTa & 6ETE6EyT0Ta.
bafi+a0 &1¢ éTaadeéyioTa & OETeseyioTa.
DddexTuBHOCTH KOaryJupyronumx KaTHOHOB H3MEHSETCS B pany:

Na* < NH, < Mg** <Ba** <AI’*

YCTOMYMBOCTE CHCTEM XapaKTEPU3YETCsi MUHUMATbHBIM lrUmin U TEKyIUMHI w
3HAYCHUEM YCTOIUUBOCTH.

Y

a=——-1 ()
an

Bemnuena (O cBsizaHa ¢ yuciamMu NepeHOCa KaAaTUOHOB U aHUOHOB

tet (1 +1,)

PR

= - - a
min_ min (
tet (ZK +1, )min
rae ¢, ,t, —4KcIa nepeHoca, COOTBETCTBEHHO, KATHOHOB U aHHOHOB;
[, — NOABWKXHOCTH, COOTBETCTBEHHO, KATHOHOB M AHHOHOB.
)\w BKJIFOYAET KATHOHHYIO M aHUOHHYIO COCTABIISIFOLIHE
A =1+, 3)
Torma O — cTemeHp KOATYISAIMN MOXET OBITh BeIpaskeHa depes (2) u (3)
L, I,
(4)

a = - - -
min min min
" T AT
V3meHeHHe cTeneHn KoaryJsiiud BO BPEMEHH MOXET OBITh CBsi3aHa C 3(-
dexruBHBIM KO3QPULHEenTOM auddy3un D, o

da _ d ‘o ©
dt P dx?
Pemennem ypaBHenus (5) sBISIeTCS] HHTETPa BEPOSITHOCTH

X
a=erf ———— 6
! 3 Ib. T ©®)

[MonsipHble YacTUILBI arperupyroT ¢ KOJUIOUAHBIMU YaCTHUI[AMU 30111 U TeJs
¢ 00pa3oBaHUEM DBIXJIBIX XJOMbEB — (UIOKYJN. DIOKYISHTH pa3HOOOpPa3HBI 110
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COCTaBY M Ha3HAa4YeHUIO. B oTnmume oT (IOKyISHTOB, MPUBOISIINX K KOATyJIsi-
IUOHHBIM SIBIICHHUSAM, IIOBEPXHOCTHO — akTHUBHEIE BemiecTBa ([IAB) Biumstror Ha
PaBHOBECHE HOHBI & MHUIEIUIBL.

Koarymsmus — 310 paspylieHre MHIEIUI, COPOBOXKIAIONIEECS Pa3IeIcHHU-
eM cucteMsl Ha (a3sl. [IAB comepxuT ruapodoOHYI0O 9acTh WIH pagHKal,
00paIIeHHy0 B CTOPOHY HETIOJISIPHOM cpenbl (Maciia) U THAPOQMIFHYIO JacTh,
oOpalIeHHyI0 K OJSApHOH ¢a3e (Bona). PaznmuaroT He HOH — aKTHBHBIE, aHHOH
— aKTHBHBIC W KaTHOH — akTuBHEIE [IAB. DT0 03Hauaer, uro mMonekynsl [IAB
MOTYT AWCCOLIMHPOBATH ¢ 00pPa30BaHMEM KaTHOHOB M aHMOHOB, a TAaKXKE HaXO-
IUTCS B PAacTBOpPE B HEIAWCCONMHUPOBAHHOM cocTOsiHWU. [IAB Moryt ObITH H
TaKHUMH, KOTOpPBIE CIIOCOOCTBYIOT TOBBIMICHNIO arpeTaTHBHON M CEIMEHTAIN-
OHHOH YCTOMUYMBOCTH 3MYJIbCHUI.

O0padoTka BOABI KOATYJISAHTAMM.

[IpupoaHas Boma — 3TO KODIOMAHO-AMCIIEpcHast cuctema. OcBOOOKICHHE
0T TpyOOINCIIEPCHBIX TPHMeceii JOCTHTaeTcs ImyTeM oTcTamBaHus. Kommonaesr,
MIPUIAIONINE BOJE IBETHOCTh M MYTHOCTB, TAKUM IIyTeM HE yHansioTcs. MyT-
HOCTBH IPUPOJHBIX BOJAM TIPHIAIOT KOJUIOWIBI HA OCHOBE AIFOMOCHJIMKATOB H
JIPYTUX COJeW KPEMHEBOM KHCIOTbI, UMEIOIIUE, KaK MPABUIO, OTPULIATENIbHBIN
3apsa. I1o3ToMy Ipu TOBBINICHWH IIEIIOYHOCTH YCTOWYMBOCTh TAKUX YACTHIL
Bo3pacTaeT. B oueHp KeCTKMX BOJAaX KOJUIOWAHBIE YAaCTHIEI MOTYT 00JamaTh
TTOJIOKHUTENBHBIM 3apsiioM. B Bosax, 005aaromux BETHOCTHIO, IPUCYTCTBYIOT
TYMYC M €ro KHCIJOTHI, T.€. HepacTBOPHMEIe JacTHIpl. OHH 3aHUMAIOT IIpOMe-
KYTOYHOE TIOJIO’KEHHIE MKy KOJUIOMIHBIMU PaCTBOPAMH M PaCTBOPAMH BEICO-
KOMOJICKYJIAPHBIX coeanHeHni. OCBETIIeHne BOABI TOCTUTaeTcs 00paboTKOM
KOaryJasHTaMH, (IOKKYISHTaMH H T. II.

Haubonee 3¢ dexTHIe HEOPTraHUIECKNE KOATYIISTHTHL:

Al,(S0,), O8H,0
FeSO, VH,0
FeCl, 6H,0

AL, (OH),CI
NaAlo,

CraauiiHblil TUAPOIU3 COJIeH ATIOMHUHHUS

B Ipouecce rupojani3a B pacTBope q)OpMI/IpyeTCH Kucjas cpeaa u Hepac-
TBOpIdMLIﬁ TUAPOKCHUI aJIIOMHUHUA

1. A" +H,0 » AI(OH)" +H"
2. A(OH)* +H,0 » AI(OH)! +H*
3. AI(OH)! + H,0 « AI(OH),+H"
Ocanox AI(OH )3 azcopOupyeT u coocaxaaer npumecu. [lepsas cranus
THIpONN3a B GOpME aKBaKOMILICKCOB 3aIIMCHIBACTCS KaK
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3+
.
[41(,0),)" + H,0 - | 41(H,0),(0H) + H,0
C LCJIbIO YBCIIMYCHUA TUAPOJIM3a HYKHO CMCHIATh PAaBHOBECHC PCAKINU
MyTeM CBA3BIBAHUSA BOJOPOJHLIX HMOHOB. 3TO JOCTUTACTCs IIECJIOYHBIM pPE3Ep-

BOM, B KauecTBe Kotoporo Beictynator nonst OH ™ n HCO; .
VpaBHeHHe CYMMapHOTO THAPOJIH3a:

A1,(S0,), +3Ca(HCO,), +6H,0
. 2AI(OH), | +3CaS0, \ +6(H,0+ CO,)

IIponecc koaryasuuu npuMeceil BKII09aeT TpU CTaAuu:

. OGpa3oBaHKe KOJUIOUAHOTO PACTBOpA TUAPOKCHAA MeTaslIa

2. Koarynamus 3051 KoaryJisHTa U €ro B3aUMOJAEHCTBHE C KOJIOUAAMU U TPY-
60MCIIepPCHBIMU PUMECSIMU, MIPUBOAAIIAS K YBEIMUYCHUIO CTEIIEHU Koary-
mmuun O . Ilpu stoMm (O yBenuuuBaeTcsl HOJ ACHCTBUEM KOHIIEHTpPALUU
PacTBOPEHHBIX IPUMECEM.

—

ClI™ -0.077%¢
v

HCO; —0.005

SO;™ —0.001

1. TIlporuecc XIOMBEBBIIEICHUS 3aBEPUIACTCS CEAUMEHTALUEH, T. €. BBIIIAJICHUEM OCaJIKa. B
2. B 0©eéol decl TpoOecc ocdedéeiéy ecoapazapd cooddedcoddpuieé &deadpaiioé. A&y
peaéecadee opex coadeé 16zio coaépaaol 6céodey Tpooeaiey Eaxdoé coadeée, Tpe yool

Odaedcy ecaadeoicy od 160Tocoe, 6aedTocoe aodd, oddceodéel 10X Taée+éel EoEEoedoa.
pH 7.3 pH 4.5
—~—

i | /|

100

N

80

I 1V

40
pHI|7.1 /

20

2.5 5 10 25 50 100 250 500 1000

Puc. 5. Kpusas xoazynayuu. Onpedenenue OnmumanbHou 003bl KOA2YIAHMA.
[ — 30na ycmotiyusocmu; 1l — 30na xoazynayuu,; 11l — 30na ycmouiuugocmu.
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CBsi3b MeKI1y UBETHOCTBIO U 103011 KOATyJISTHTA.

Jo3a xoarynsuta D cynbgaTa amomMuHus 6€3B0JHOrO (MI/N) CBA3aHA €
LBETHOCTBIO BO/IBI 10 TUIATHHO-KOOAILTOBOM IIKaJIe O YPaBHEHHIO

D= 4\/; ()

Konuuectso mejIo4u, HeO6XOI[I/IM06 I noJAuIeIauMBaHusl B IIPOLECCE
KoaryJjsaium, pacCYUThIBaJIOCh IO YPABHCHUIO

D, =D~ +1 ®)
rae Dm — HeoOXoauMast 1034 IIEJI0YH,

L[ — meno4nocTs BOAKL

XapakTepucTHKA KOAryJsiHTa.

AL (SO, ); nonysaror neiicTBreM CepHOI KMCIOTBI HA TEXHUYECKHIi OK-
CHJ1 ATIOMUHHUS
AL O, +3H,50, - AL(SO,), +3H,0
Brimyckaetrcs AByx copToB: ouuilneHHbIH — 40,3% U HEOUYWIIEHHBIA —
33,5%.
Tuppokcoxinopun amomunns AL, (OH ) Cl 6 H,O — Bemectso 3eneno-
IO [IBETA, XOPOLIO PACTBOPHMO B BOJIE.
CHMKAET IEN0YHOCTh U YBEIHYMBAET CONECOICPKAHKE.
FeCl, [6H,O nonyyator XI0pupoBaHHEM OTXOIOB JKENE3a
2Fe+3Cl, +6H,0 - FeCl, [6H,0 + FeCl,
HeiicTByeT Kak 3¢ (heKTUBHBII OCBETIUTEINb.
FeSO, [TH,O 50%-ubiii ynanser opraHu4ecKue PUMECH.

OIOKKYISHTHI TSl OYUCTKH BOJBI ITOIPA3IEIAIOTCS HAa!
1) Heopranmyeckue (KpeMHHEBasI KUCIIOTA);
2) opraHM4ecKre BBICOKOMOJEKYIspHbIe coenuueHus (BMC — kpaxman, aib-
THHAT HATPUS U T.1I.);
3) cunrermueckrne BMC (monmmakpuiaMu, TOIHI THICHAMIH)
OOKKYISIHTH THITA BA-2 UCTIONB3YIOT NMPH MajbIX BEIHYMHAX MYTHOCTH
1,0-1,5 mr/m.
[TAB HCTIOnB3yI0T AT OCBETICHUS BOJBI IPH MyTHOCTH 150 Mr/m



Oé6eszsapaxubarue 600bL

Teéar:

Daadaioraé éo 43c83a3dioi0é 1a0Tal Tadccadaeedaiey arad.
OéToedtaaiea araa .

Noaddéeecaoéy araa. .

143ccadascedared NTEyTe 0y.deld T140a86TA.
Oéce-aréed 1aoTad.

O06e33apaxuBaHue BOABI — 3TO CHOCO0 YHHUTOXKEHUSI MEKPOOPTAHU3MOB B
Bosie. OTHOCHTCS K 0053aTeNIbHBIM TEXHHYECKUM IIPUEMaM, UCIIOJIb3yeMbIM Ha
BCEX BOJI03a00PHBIX CTaHLMsX. L[enb — 0cBOOOIUTH BO/IY OT MAaTOTEHHON MUK-
potiopsl, BI3bIBAOLIEH 3a001€BaHI JTIOACH.

PearentHbie MeTOBI 00e33apaxuBanus: xmopupoanue (1910 rox), o30-
nuposanue (1911 ron), ¢ropupoBanue, 06paboTKka MOHAMHU INEPEXOJHBIX Me-
Tay10B. OJIUTroJUHAMUS — METOJT 00pabOTKU cepedpoMm.

BespeareHTHBIH METOABL: yJIbTpa3ByKoBasi 0OpabOTKa, MarHUTHBIM IIOJIEM,
yABTPa(rOIETOBBIM M3JIydeHHEM, TeIIoBas 00paboTKa, AIeKTpodopes, IIEeKTPOo-
KOAryJIsLysl, TUIepHIBTPALHsl, UCTIOJIB30BAaHUE IEKTPUIECKOTO 3apsiza U T. ..

Bce Buzpl 00e33apaXkuBaHus NATOT€HHBIX OaKTEPHil PUBOAAT HOPMAJIbHBIN
KMU3HEACSATENILHBIN 1IMKII B (popMe KOJOHMH K paspyuieHuto. [IpoucxoauT mpo-
HUKHOBEHHE XMMHYECKOT0 PeareHTa B KJIETOYHBIH OPraHU3M U €ro YHHYTO)XKEHHE.

garwNhE

XJiopupoBaHue BOJbI.

Ilon Bo3AElicTBUEM “aKTHBHOTO xnopa” — HOJIOKUTCIIBHO 3aps’KECHHBIX UO-
HOB XJIOpa — KJICTKHU MPETCPHEBAIOT HeOGpaTI/IMI)Ie U3MCHCHUS U FI/I6HyT. XJ'IOp
HUMCCT CICAYIOIMNC CTCTICHU OKUCIICHUS:

+1 +3 +4 +5 +6 +7
Cl,0 Cl1,04 ClO, ClO; Cl,0,
HCIO HCIO, HCIO;, HCIO,

B nponecce x10pupoBaHUs BOABI POUCXOIUT 00pa30BaHUE KHUCIIOT
Cl, + H,0 & HCI+ HCIO
pH cpenpl BiausieT Ha paBHOBecHE 00EUX PEaKLUi .

HCIO « H" +CIlO™

OO0l1iee KOJNMYECTBO XJIOpPa, KOTOPOE PAcXOAyeTcsi Ha B3aMMOJCHCTBHE C
OKHCJISFOIIUMUCS] TIPUMECSIMHU, OTIPEICISIET XJIOPOMOTIONaeMOCTh, M XJIOPO-
€MKOCTB, BOJBI. OHa 3aBHCHT OT CBOMCTB IIpUMeECEH, coaepxKantuxcs B obpada-
THIBAEMO#l BOJIe, BPEMEHHM KOHTaKTa XJopa C BOJOW, TeMIlepaTypbl BOJAbI H
KOJIMYeCTBa BBEACHHOro Xjopa. [Ipu koHueHTpamuu 10 1 MI/J1 XJIOpOIMOorio-
[IaEMOCTh U3MEHSETCS TPOMOPLUOHATHPHO BPEMEHH KOHTAaKTa, MpH OoJiee BbI-
COKHX KOHIICHTPALMIX 0OHAPYKUBACTCS JOrapupMUIecKasi 3aBUCHMOCTb.

JIyist OlIeHKH KauecTBa BOJIbI MPHUMEHSIOT MOKa3aTelb xjaopupyemocti. OH
3aBHCHUT OT KOJIMYECTBAa XJIOpa, KOTopoe obecmeunBaeT mocie 30-MHHYTHOTO
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KOHTAaKTa cofiep>kaHue 0CTaTOYHOTO xuyopa 0,5 Mr/m.

100 [~ ks
\'\‘ ﬁCIA\ . ’ ‘

N .
K4
80 \.‘ —~
Ccl, M , CIO
’,
60
40
,
’
20 / . \

2 4 6 8 10 pH

Puc. 6. Coomnouienue cooepaicanus pasiuiHslx gopm xiopa
6 600e 6 3asucumocmu om PH.

3
/

Vs

o

| /

/ B

g

0 2 —C 4 6 8

Puc. 7. Kpusvie xnoponoaenowaemocmu 600vl: 1 — 6 omcymemeuu AMMOHUMHBIX
coeOuHeHull; 2 — npu HATUYUY 8 800€ AMMOHULIHBIX COCOUHEHULL..

Eciu B BoJle IPUCYTCTBYIOT aMMOHUIHBIC COJIA WM aMMHAK, XJIOpP (QUKCH-
pyeTcs B Buje “CBSI3aHHOT'O aKTUBHOTO Xjiopa’”. Bo3MOKHBIE TPOLIECCHI:

NH, +Cl, - NH,CI +HCI
NH,CI+Cl, - NHCI, + HCI

HpI/I HaJIM4YMU B BOJIC aMMOHUMHBIX COCZ[HHGHPIIZ KpuBas XjiopomnorJjolgac-
MOCTH IPOXOJUT 4Y€PE3 MAKCUMYM, CBSI3aHHEIN C 06pa3OBaHI/IeM XJIOPpAaMUHOB.
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XJI0paMUHBI THAPOIU3YIOTCS ¢ 00pa3oBaHUEM COEAWHEHHH “‘aKTUBHOTO Xjopa”
NH,Cl+2H,0 « NH,OH + HCIO

Peazenmoi 0151 06e33apasicusanus
CIlO, — mrokcun xmopa
Ca(ClO); — runoXIOpHT KalbIIHUs, XIOPHASI U3BECTh
NaClO, — runoxnopat HaTpHs.

Pacuem axmuenoezo xnopa (AX).
M — MonekyIsipHasi Macca XJIopa.
My — MoJIeKyIApHas Macca XJI0PCOACPIKAIIETO BeLIECTBa,
N — YHCIIO THIIOXJIOPUT HOHOB.

Ax =™ 009 0
M,
2071
Tl Ca(ClO), AX = D;T?OO =993%, NaClO —95%

O30an03alme BOJbI.

Oddexr obe33apakuBaHUs MPOUCXOINUT MOJ JCHCTBUEM aTOMApHOTO KH-
CJI0poAa, 00pas3yroLIEerocs MPU pa3IoKeHUH 030HA.
O, - 0,+0
O30H He 3arpsA3HACT BOABI M YITy4IlIaeT ee BKycoBbIe kadecTtBa. O30H o0ma-
JIa€T UCKIIOYUTEIbHON XUMUYECKOW aKTHUBHOCTBIO. IIprMeHeHue o30Ha orpa-
HHYCHO BBICOKOI CTOMMOCTBIO €TI0 MPOM3BOACTBA.

Kunernka pacnana o3oHa.

CKOpOCTB paBHO)KCHI/Iﬂ 030HA B BOJAC OIMMUCBIBACTCA KHHCTUYCCKUM ypaBHe-
HHUEM
dacC
0y _ 3
=kC;; @
d s

rae k — KOHCTaHTa CKOPOCTH Pa3liOKEHHs 030HA, 3aBHUCSAINAs OT CBOWCTB 00pa-
OaTbIBa€MOM BOJIBI,

CO — KOHIICHTpalus 030Ha.
3

Jis aucTUITMpoBaHHOM Boibl k = 0.229;

JUISl TPYHTOBBIX BOJ k = 2.383;

JUTSL IOBEPXHOCTHBIX BOJ k= 10-22.

CKOpOCTh OKHCJICHHS TEM BBINIC, YeM OOJBIIC B BOJAC MpuMeceil. MuHU-
MaJlbHasi KOHIICHTPAIIUS OCTaTOYHOTO 030Ha, paBHa 0,05-0,1 Mr/n, obecrieunBaeT
OaKTepUIUIHBIN A3(PPEKT IPH 030HUPOBAHUY OYHUINCHHON BOABI. B 3uMHMI nepu-
0J1 OaKTepUIIMIHAS 032 030HA COCTABIISACT 3—4 MI/JI, B BECCHHUI — 4—5.

O6e33apa)lmBam1e BOJbI COJIAMH THIKCJIbIX METAJLJIOB.

Orpe/ieicHHbIe KOHIIGHTPALMH HOHOB MepeXoaHbIX Metamios — Ag', Cu’"
U T. 1. — 00e33apakUBaIOT MaToreHHyo ¢iopy. Obe3zapaxkuBaromui 3G pext



Edéoee 1T 6e1ée e 16651 ad 31

HOHOB cepebpa Ag TpossiseTcs npu koHueHTpamuu 0,04 Mr/i, o6bIYHO TIPH-
MeHsroT 10 0,2 Mr/n. [Ipy moBBIIEHNH TEMITepaTyphl OaKTEPULIUAHOE JCHCTBIE
3HAYUTEIBHO BO3PACTAeT.

dusnueckne MeToALI.

[Ipy BOZOMOATOTOBKE NPUMEHSIOT IBAa OCHOBHBIX (M3HYECKHX METO.a:
00JydeHHe BOABI YIBTPadHOICTOBBIMHI JIy9aMU U BO3ICHCTBUE YIBTPa3ByKOM.

Yaempadhuonemosuvie ayuu. YmnsrpaduoneroBas gacte crektpa — 200-300
HM O0JNaJaeT CHJIbHO BBIP&XCHHBIM OaKTEpHIMAHBIM IeicTBHEM. MakcuMyM
0aKTepHIUIHOTO JCHCTBHUS MPOSBISIETCS Y U3TydeHNUS C JUTMHOH BOJIHBI 260 HM.

0
A =260 uu = 26004

JlelicTBUe U3JIyueHUs ONpEAEIIOT 10 OaKTepHULUAHOM no3e, T. €. Mo OT-
HOIICHUIO YHCIa MUKPOOPTaHU3MOB Tocie o0aydeHust O K 4UCIy MUKpOOpra-

HHU3MOB 710 oOmydyeHust [J,. B kayecTBe MCTOUYHHMKOB HCIOJB3YIOT PTYTHBIE
0

KBapIICBBIC JIAMITBI (COJIB-TIFOKC) C JUTMHHOM BOJHBI 2570 A, GakTepuluaHAS
3¢ PEKTUBHOCTS KOTOPOTO cocTaBisieT 15%. JleficTBUE U3ITydeHNs 3aKII09aeT-
Csl B Pa3pyIICHUH KIETOYHONW CTPYKTYPHI .

Yavmpassyk. YnpTpa3zByk uactoroi 6onee 20 x['m mpuBoauT k Koieba-
HUIO YacTUIl BOAbl. ['eHepaTopoM MOJKET CIy>KHUTh KPUCTAJUT KBapIia, IPH Yac-
TOTaxX M3IYYCHUS KOTOPOTO HaOIIFOIaeTcsl KaBUTAMOHHbIH 3¢ dekt. bakrepun
1 TIPIMECH KOaryIupyoT, 9TO IPUBOIHUT K 3 dexry obe33apakuBaHusI M OUH-
CTKH BOZBI.

Tepmoobpabomxka. Tlpy KUISTICHUN BOABI B MPOTsDKeHNN 5—10 MuHYT ma-
TOTEHHBIE OaKTepHH B OCHOBHOM THOHYT.

Onexmpokoazyiayus. ATIOMUHAEBBIC WIH JKEJIE3HBIE 3JIEKTPOABI IOTPY-
XKAIOT B NMPOTOYHYIO BOAY M IOJAIOT HampspkeHue. Ipu amexTpokoarymsiun
MOHBI METAJUIOB 3aXBATAIOT TATOTCHHBIE OaKTEPUH.

Onexkmpogopes. IIpn Bo3neficTBuN 3meKTpodopesa KOJOHNH IpuMecel He
pa3pyIIaloTCs, a CTYMAITCSA U yOAISIFOTCS N3 30HBI ICHCTBHA BHEIIHETO MOJIS.

[Tokazarens Hcxonnas Boga | O6paboranHas Bojga
IIpo3paynocTs, cM 5-20 30

MyTHOCTb, MI/JT 100-500 0,4

I{BeTHOCTB, Ipan 30-500 9

Bkyc, 6ann 1-3 0,1

pH 6,5-7,5 6,8-7,8
KonmyecTBo OKUCIIAIOMMX BEWECTB, MI/JI 3,25 0,5-0,6

B Tabnuue npuBeneHbl OCHOBHBIC MOKAa3aTeNHM Ka4ecTBa BOIBI IO U MOCIE
o0paboTtku. BumgHo, uro mocie oOpaboTKH BOJA COOTBETCTBYET TpeOOBaHUEM
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I'OCT 2874-89.

Upyeue memoodvl. TlepCIEeKTUBHBIM METOIOM SBISIETCS (TOPUPOBAHUE.
HenmocTaTok — Bo3MOXXHOE BOSHHKHOBEHHS Kapueca 3y0oB. Conmepxanne ¢pTopa
HE TOJDKHO mpeBbImaTh 0,5-0,7 mr/m.




Edéoee 1T 6e1ée e 16651 ad 33

Edéoey ™9
Cneuuaussrsie memodst Bo0onodzomobku
Téél"

o~ Qamz ~ 2 0Aam~Zz AN

OaaBATeA ATETITA 1A0AATOAATE & GOAT TeAATE BeRETO.

K METOAaM OIIPCCHCHUSA U 00€eccoIuBaHMs BOJbl OTHOCATCA TEpMUYCCKaAA
JAUCTUIIALAA U BBIMOPAXXHWBAHUEC. 3J'IeKTpOXI/IMI/I‘IeCKI/Ie METOABI: 3JIEKTPOOC-
MOC, DJICKTpOAUAIN3, METOABI HOHHOT'O obOMeHa.

Hapunanbﬂoe JaBJICHHUC KOMIIOHCHTA R Ipyu JaBJICHUUN €TI0 HACBIIICHHOI'O

WN -
N2t
: O
- QD
: QDN o3,
o (D |-
\ (D: Qo
o}
joi g
O
('D
g»
—)
C)

napa F npu MosbHOI 1ose N BbIpakaeTcst 3akoHOM Payis.
P =iNP, )
MeToa AMCTHIISALUNA — BBITAPUBAHUE — HCIIONIB3yeTCS B TOXHBIX paiioHa

ctpamsl. IpOH3BOUTENEHOCTS OGBIYHBIX YCTAHOBOK 7—10 m1/M7c.
W3menenue temneparypbl KUNEHUs! Al CBA3aHO C 30yUTHOCKOIMYECKON

KOHCTaHTOM K U1 MOJIbHOM ﬂOJ’Ieﬁ KOMIIOHEHTa /N COOTHOILIEHUEM

At =iK N 2

Kun
rZe i — N30TOHNYECKUH KO3(PUIMEHT, CBA3aHHBINA CO CTENECHBIO HCCOLMAIIIN
O ¥ YHUCJIOM HOHOB N BBIPAKEHUEM
i=1+a(n-1) 3)

OmnpecHUTENN — 3TO AOBOJBHO OONBIINE EMKOCTH TOPU30HTAIBHOTO U Ha-
KJIOHHOTO THII4, B KOTOPBIX ITPX HEOONBIIOM CJIO€ BOABI 3HAYNTEIbHA IIOMAAb
ucnapeHus. Bona KoHAeHcupyeTcsi Ha crneuuaibHOM eMkocTu. B mocnennee
BpeMs IUIOMIAAb MCTAPEHHs MOKPHIBAIOT CIEHHATBHBIMHU NOKPBITHAMH H HC-
MOJBb3YIOT HEOTPa)KaTEIbHBIC 3€pKajlla M CIICIMAIbHBIE OTPakaTeIbHBIE KaMe-
pHI

OmpecHeHne 3NMEKTPOOCMOCOM H MIEKTPOIUAIH3OM IT03BOJISIET MOIY4aTh
Hanboee YUCTYIO BOJY, JHUIICHHYIO coieil. [IpoMBInIIeHHBIE YyCTAHOBKH MOH-
TUPYIOTCS Ha KPYITHBIX MOPCKHUX Cyiax.

OnpecHeHne HOHUTAMU.

HawuGonee TOHKHHA MPOIECC OYHCTKH BOJBI OT I/IOHOB cosel, oOycnaBiu-
BAIOIIHMX JKECTKOCTh, B YaCTHOCTH, OT HOHOB Na' u SO4 . AcopOunio MOHOB
Ha nonutax HAn u KtOH MO)KHO 3aImcarh

HAn+ NaCl - —An +HCI
Kt—-OH+HCI - Kt -CI” +H,0
2Kt-OH +H,S0, - 2Kt :SOf_ +2H,0
HpeﬂHTCTBHﬂ JUISL OUUCTKU SIBJISICTCS CO2 . EFO yﬂaﬂeHI/Ie ocymeCTBJBIeTCH

B rpajupHgax METOAOM adpaluu. XI/IMI/I‘IGCKyIO AKTUBHOCTH BOJIbI HY>KHO CTa-
61/IJ'II/I3I/IPOBaTI>. CrabunnHas BOJa IpU KOHTAKTC C JKEIIe300€TOHOM MJIH Apyru-
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MU [TOBEPXHOCTSIMH HE U3MEHSIET CBOMX CBOUCTB.
BBomarcs aBa moHsATHS: mTOKaszarelnb cTaOmiIbHOCTH C M MHIEKC CTaOMIIb-
Hoctu /. Tloka3zarens cTabUIIBHOCTH ONPEIEISIETCS [0 BHIPAKEHHIO.

IENOYHOCTH HCXOHOU BOJIBI

MET0YHOCTD HACHIIEHHOU BOJIBI (4)

IToa menoYHOCThIO UCXOAHON BOJBI TOHUMAIOT IIEJIOYHOCTh B €CTECTBEH-
HOM COCTOSHUH [Me-9K6/71], MIEJIOYHOCTh HACBIICHHOW BOJBI — IICIOYHOCTH
mocie ee 00paboTKH U3BEeCTHIKOM. KpuTepuu cTabMIbHOCTH:

C <1 - Boja arpeccuBHa,

C> 1 — BoJia CKJIOHHA K OTJIOKEHUIO COJIeH KalbLusl,

C =1 —Boja crabuiIbHa.

Ob6o3naunM pH, u pH, — COOTBETCTBEHHO, pH HACHIIIEHHON U HCCIemye-
Moif Bozibl. Torma mHAEKC cTabuIbHOCTH / BBIpa3sUTCs

I=pH,-pH, (®)
a I1oKasarTejb
c=""y (6)

pH, MoxeT OBITh BEIYHUCIIEH 110 popmMyIie

\/ﬁ +8.07

PH, = pK, = pK, ~1g[Ca™| ~1g[28111] o

rae pK, — OTpHIATEeIbHBIN JOTapu(M KOHCTAHTHl AUCCOIMUANNN YTOJBHON KH-
CJIOTHI IO BTOPO# CTYIEHH AUCCOLHAIINH,
pKs — morapudm npounssenenus pactsopumoctu CaCOj; ,
[LL]] — obast 11€0YHOCTS,
M — MOHHAsI CHiIa PacTBOPA, BBEIUKMCIIACTCS NMPH KOHIEHTPALMSIX HOHOB C; U
3aps]iaXx HOHOB Z; KaKk

n
—_ 2
U= Z CZ: 8)
i=1
JJIs1 n BUIOB HOHOB.
yﬂaﬂeHI/Ie yrﬂeKHCHOTHOﬁ arp€CCUBHOCTU BOJbI OCYHICCTBIISACTCA ,HO6aB-
JICHUEM €IKOro Hatpa, COJAbl, U3BECTH, MblIa HJIW Mpamopa. CTa6I/I.TII/I3aI_[I/IH
AOCTUTACTCA CBA3BIBAHUEM YTJICKUCJIOTHI

conoii: CO, + Na,CO, + H,0 - 2NaHCO,
ussecteto: 2CO, + CaO + H,O - Ca(HCO,),
mpamopom: CO, +CaCO, + H,O — Ca(HCO;),

Jiisi 60peOBI € JKECTKOCTBIO TIPHMEHSIOT ITOJKUCIICHHE, KapOOHU3AIHIO,
¢dochoTupoBanue.



Edéoee 1T 0e1ée e 1665TaéTeTaee aTad 35

Ca(HCO,), +2HCI — CaCl, +2CO, +2H,0
3CaSO, + 2Na,PO, - Ca,(PO,), +3Na,SO0,

Ynanenue /Kejiesa, Mapranua u RpeMHPleBOﬁ KHCJIOTHBI.

V nanenue xenesa B Buae HOHOB Fe’™ u Fe'' jocTHraercs adpupoBaHHEM
BOJIbI, KOAryJMpOBaHHEM, W3BECTKOBAHHEM W METOJOM KaTHOHHOTO OOMEHa.
Peaxnus npu aspupoBaHum:

4Fe(HCO,), +10H,0 +0, - 4Fe(OH), +8CO, +8H,0

ITJIK sxene3a cocrasiser 0,03—0,05 r/m.

Y naneHue Maprasia OCyIecTBISIETCSI H3BECTKOBBIM METOJIOM, KATHOHHOTO
oOmeHa u Owmonormueckumu Meromamu oumctkd. [1IK mapranma pasna 0,1
mr/1n. [Ipu n3BecTKOBaHUM (B IIENOYHOM cpere, pH > 9,5) mpoTekaroT peakiiu

MnSO, + Ca(OH), — Mn(OH), +CaSO,
2Mn(OH), + 0, +2H,0 - 2Mn(OH), |

OcBoOOXK/IeHHE OT KPEMHHEBOH KUCIOTH (I8 TEIUIOPHEPreTUYECKUX M
JPYTHX HYXI) IPOBOJSIT, HCIIOJIB3Ys U3BeCTKOBOE MOsoko Ca(OH);:

Na,SiO, + Ca(OH), — CaSiO; | +2NaOH

WHorna ucnosip3yroT METOJ| KOaryJsiMyd Ha allOMHHATe HATpus. Meron
HOHHOTO OOMEHa MO3BOJISIET MOMyYaTh MOJHYI0 OUUCTKY OT Na,SiO; — no 0,05
MI/I.

Jyis ne3aKTHBAIUK BOIBI IPUMEHSFOT METOIbI KOATyJISIIUU U (DHIIBTPAITHH,
a TakKe COpOIMU Ha aKTHBUPOBAHHOM YTJIC.
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Edeoey 210

Cmounsie Bo0bL u ux ouucmka

CTouHbIe BOJBI IENATCS Ha OBITOBBIC, IPOM3BOJICTBCHHBIC U JIMBHEBBIC.
OHH OTIIMYAIOTCS IPOMCXOKICHHEM, COCTaBOM, OHOJIOTHYECKOH aKTUBHOCTHIO
U B CBS3U C 3THM CHOCOOaMHU OYHCTKH.

BEITOBBIE CTOYHBIE BOABI MMEIOT CI1a0o0 mIienouHyo peakuuoo. CooTHONIE-
HHE MUHEPAJIbHBIX U OPIraHMYECKHX IpUMecel IPHBEACHO B TaOJHIIE 10 TPyII-
maM npuMecei B nponeHTax (%).

3arpsasaenuss  [HepactBopumsiit |Cycnensum  (Kommouzsr PacTtBOpeHHbIC
0CaJI0K

Musepansable |5 5 2 30

Opraanueckue (15 15 8 20

KOHHGHTpaIII/HO 3arp$[3HeHI/Iﬁ 6I)ITOBI)IX CTOYHBIX BOJ C yquOM HOpMLI BO-
JIOOTBEJICHUS OIIPEICIIAIOT MO (popmyie
3
10°a
\ 1)
q

rae C — KOHUEHTpalys IPUMECH, MI/J;

@ — KOJINYECTBO 3arpsi3HEHHUH, IPUXOJIAILEEcs: Ha OJHOTO JKUTEIs, IV/1T;

¢ — HOpMa BOJIOOTBEJICHHUS OT OJTHOTO KUTEJISL, JI/CYT.

OnHOI U3 BaXXHEHIMX XapaKTepUCTHUK BesIMuuHbI C sIBIsieTCst OMoXumMude-
ckoe moTtpedienue kucnopoaa 3a 5 cyrok, uin XIIKs . Dta Benuunna ans He-
OCBETJICHHBIX OBITOBBIX CTOYHBIX BOJ COCTaBISET 54, a OCBETJIEHHBIX — 35
r/cyT. OCHOBO# JUIsl OBITOBBIX CTOYHBIX BOJ| SIBJISIOTCS: a30TCOJECPIKAIUE CO-
enMHeHHs1 (AaMMOHHMIHBIE COJIM U aMHHOKHCIIOTHI), YIJIEBOAOPO/bI, MONMCcaxa-
pHIBL, KUPBL. B Hell copepxarcs, TOMUMO MUKPOOUOIOTHYECKON (IIOpHI, stiila
apasuToB ¥ depseil. OT oxHOro xurest mocrymaer 4,500 kietok B CyTKH.
Oobm1ee KOIMIECTBO MUKPOOPTaHIM3MOB UCUHUCTIeTCs opsinka 107 mir.

B 3aBucHMOCTH OT cocTaBa mpuMeceil U UX OEHCTBUS CTOYHBIE BOABI JE-
TATCA Ha 4 TPYIIITBL:

1) Bomel, comepkampe HEOPTaHMYECKHE IPHUMECH, PE3KO M3MeHsoumme pH
BOJBI BOJOEMa U OOJIAAONINE TOKCHYHBIM JEHCTBHEM, K HHUM OTHOCSTCS
CTOKH TaJbBaHO-I[EXOB, KHCIOTHBIX M a30THO-TYKOBBIX IPOM3BOJCTB U T. 1.

2) BOIBI, conmepiKallie HETOKCHYHBIE HEOPTaHMYECKHE MPUMECH, HO OTpHIIa-
TENBHO CKa3bIBAIOIINECS HA )KU3HEACATEIIFHOCTH KIBBIX OPTaHU3MOB; K HIM
OTHOCATCS CTOKH PYZ0000TaTUTENHHBIX (haOpPHK M IIEMEHTHBIX 3aBOJIOB.

3) BoOmBI, comepKalIie HETOKCHYHBIE OPTaHWIECKHUE BEIIECTBA, TIPUBOIAIINE K
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HOBBIICHNIO OMOXHMHYECKOTO IOTPEOJICHUsT KHCIOPOJa, YMEHBIICHHIO
NPO3PAYHOCTU BOJIBI, H3MECHEHHIO OKUCIHTEIEHO-BOCCTAaHOBUTEIBHOTO II0-
TEHIIMala BOABL

4) BoOIBI, cozeprKaIlre TOKCHIHBIE OPTaHMYECKUE BEIIECTBA: (EHOINBI, 3(PUpHI,
KPacHTEJH, IPOAYKTH HeYTEXUMHUIECKOH IepepaboTKy U NMPEANPUATHI Op-
TaHMYECKOT0 CHHTE3a.

I[IpaBunia cmycka CTOYHBIX BOI.

B cranpaprax, HopMax U IpaBwiax, Ha npumep, “IIpaBuna oxpassl mno-
BEPXHOCTHBIX BOJ OT 3arpsA3HEHUS] CTOYHBIMH BOAAMH~ HPUBOAATCS 3HAYCHHS
KITJI mst 500 Bemects.

KonmuecTBo B3BEIMICHHBIX YacTUIl HE JOJDKHO IPEBBIMNATH AT OBITOBBIX
cTouHBIX Box —0,25 Mr/i, mis npomeinuieHHBIX — 0,75 mr/n. Tpebyercs ynare-
HHE IUTAaBAIOMNX NpHMecel. BBITOBBIE CTOUHBIE BOJIBI OYHIIAIOTCS OT 3aI1aX0B U
MIPUBKYCOB 10 BEJIMYEHBI He Ooree 2 GamnoB. [Ipw crycke He momkHA OOHAPY-
JKUBATHCS OKPACKa CTOYHBIX BOJI: OBITOBBIX — 20 CM M TPOMBIIIIICHHBIX — 10 cM.
Temmneparypa He fo/pKHa npeBbIaTh Oosee yeM Ha 3°C TemmepaTypy BOABI B
nerHee BpeMs. BKIIs 11t cTOUHBIX BOJI, OBITOBBIX — 3 MI/JI, IPOMBIIIIEHHBIX —
6 Mmr/n1. Bo3Oynurenu Gone3Hed M SIOBUTHIC BEIIECTBA JIODKHBI MOJIHOCTBHIO
orcyrctBoBath. [1/IK ycraHaBimBaeTcst o npU3HaKy HaUMEHBLIETO ITOPOTOBO-
ro JeficTBUA M JTMMUTHPYIOLIETO NpH3HaKa BpenHocTH. Heobxomumo crtporo
cobmonare TpeboBanus [1/IK. [ToaTroMy momumMo moporoBoro 3amaercst NMpH-
3HAK BPEIHOCTH.

0630[) METOAOB OYMCTKH IMPOMBINIJICHHBIX CTOYHBIX BO/.

MeToabl OYUCTKU NMPOMBIIUIEHHBIX CTOYHBIX BOJ, UCHOJB3YIOTCS Ul yaa-
JICHWSI ¥ YTWIN3AlMU TpUMeceld n o00e33apakuBaHus IIE€pel] CITyCKOM B BOJIO-
eMbl. Pa3znuyaror pereHepaTuBHbIC U JeCTPYKTHBHbIE MeTObl. K nepBbIM OTHO-
CSITCS: DKCTPAKLMS, HBANOpanusi, HOHHBIH 00MeH. K necTpyKTUBHBIM OTHOCST-
csi: OMOJIOrMYecKre U XUMHUYECKHe METOAbl. BBIAEISII0T MEeXaHHUeCKUe CIIoCco-
Obl OYMCTKM OT TIpyObIX mpumecedl. PereHepatuBHbIE (U3HKO-XMMHYECKHE
METO/IbI BKIIIOYAIOT KOAryJInpoBaHue, GpJIoTaluio, COpOIHIO.

KoarynmupoBanuem pocTturaercsl MOHMXKEHHE MYTHOCTH, L[BETHOCTH, yJa-
JICHUs TIpUMeceil, MOHMWKEeHne XUMudeckoro norpedurens kuciaopoaa XIIK u
Ouonornueckoro mnorpednenust kucinopoxa BIIK. B kauectBe KkoaryisHTOB
MIPUMEHSIOT COJIH xkene3a u amoMunus: FeCly , FeSOy , AL(SOy)s , AICL.

B psane ciyuaeB pekoOMeHIyeTCs OCYHIECTBIAThH 3JIEKTPOKOAryIHpOBaHUE.
B xauecTBe MONUAIEKTPOJINTA UCHOIB3YETCs TONUAKPUIINT; YIEIbHBIE 3aTPATHI
COCTABIISIOT 26 KOI/M".

Osanopayus. TlpuMensiercs 18 yoaleHUs U3 CTOYHBIX BOJ BEILECTB, Jie-
TY4HX C BOASHBIM TapoM ((heHous, anwuH). [1o3BoiseT yMeHbIIATh COIepKa-
Hue netyuux npumeceit B 10-20 pa3. He ynansatoTcs HeopraHuueckue COIH.

Dromayus. MeTo yaaaeHUs CyCIeH3UH U dMYJIbCUH 3a CUeT 3aXBaTa UX
Iy3bIPbKaMU BO3[yXa M BBIHOCA Ha MOBEPXHOCTh. BO3ayXx mocTymaeT B TOHKO-
JIMCTIEPTUPOBAHHOM COCTOSIHHH C JTMAMETPOM Iy3bIpbkoB 1,5-3,107 M. Cre-
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IEHb OYUCTKH MOXKET JOCTUTraTh 85-95%.

Okcmpakyusi. MeToJ OCHOBaH Ha M3BJICYCHUHM OPTaHUYECKUX MpUMecei ¢
MaJIoll pacTBOPHMOCTHIO B BOJE C MOMOIIBIO OPraHHYECKUX PACTBOPUTENICH-
9KCTPAKTOB, B KOTOPBIX 3TH COCIHHEHHS XOPOIIO PacTBOPHMbL. OTHOLICHHE
KOHIICHTPAIMH HKCTParupyeMoro BeuiecTBa (IIPUMECH) B IKCTPAreHTe U B

OYHILIICHHON BOJE IIPU COCTOSHUM PAaBHOBECHs €CTb BeludeHa nocrosuuas K,
— K03 PUIMEHT pacrpeneneHus

K3 = (2)

rae C, — KOHUEHTpalKs BELeCTBA B 9KCTPAreHTe, Kr/M,

C; — KOHUEHTpaIWs BEIIECTBA B BOE, K/

[TpumeHnstoT B 000POTHBIX M OECCTOYHBIX cucTeMax. B kauecTBe skcTpa-
reHTOB HCnoNb3ytoT Genson, K,=2,2 stunanerar K= 55.

XUMHYECKHE METO/IbI MO3BOJISAIOT BHIBOAUTH W3 BOJBI HOHBI TSDKEIBIX Me-
tamno: Zn"', Ni**, Hg"', nepeBoas ux B )opMy MaIOpacTBOPHMBIX THAPOKCH-
JIOB, CYNb(OUI0B, THIPOKCOKAPOOHATOB U T. 1.. Beimanaromue ocagku Me(OH),,
MesS, (MeOH),CO; oT(huIIbTPOBBIBAIOT.

B HeoOXoauMBIX CiiydasX HpPOBOIST CXKUTAHHE NMPHUMECed M OYHCTKY OT
paloaKTUBHBIX H30TOIOB — JIE3aKTHBALIUIO.
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Jlpobuema obesxesesubarnua noosemHolx 600

1
2.
3.
4,

PaCCMOTpeHI/Ie MUTpPAIHU 3JIEMEHTOB B BO):[OHOCHLIX IUIaCTaX UMEET JBO-
HOE 3Ha4YeHHe!

1) Bona B BOJOHOCHBIX CJIOSIX — 3TO HUCTOYHHMK IHTHEBOH BOJBI; BOJA TaKXKe
ne4eOHbIH (akTop;

2) oHa SBIISIETCSl “BU3MTHOM KapTOYKOW™ TIOJIE3HBIX MCKOIIAEMBIX, COJEpIKa-
IINXCS B CIIOE.

[Nox murparmell TOHMMAIOT MEpPEeMEIEHHE 3JIEMEHTOB M MX COSIMHEHUH OT
KOPEHHOTO MWCTOYHMKA BOJaMH. Murpamuisi 3aBHCHT OT (DU3MKO-XMMHYECKHX
CBOWCTB 3JIEMEHTOB. MUIpalio MOHOB OIPENEISIET PaauyC » U 3apsi z, a TakKe
KOMIUIEKCHasI XapaKTePUCTUKa — MOHN3AIMOHHBIH noteHiman /. [lorenuman / sBins-
eTcst q)yHKuHeﬁ ruz

I=z*[r (1)
ITo BenMUMHE MUTPALIK BCE JJIEMEHTHI JEIIATCA Ha TPU TPYIIIIBI
1. 3neMeHTLI ¢ HmsknM motenmmanom wonmsamm | (0.6-2.6 eV): Ag', Zrt,
NF*,Co™. it s1IeMeHTBI 0CTAIOTCS B BOAHBIX PACTBOPAX B HOHHOM COCTOSTHHYL.
2. 3neMeHTH co cpenunm moteHnuaiom | (2.7-5.9 eV) Ttakue, kak sv*t, crt
", DTH MOHBI OCAKIAIOTCS M3 BOJHBIX PACTBOPOB TIPH HEBBHICOKUX SHate-
Husx pH.

3. DreMeHTEHI ¢ HOTeHusI/IaHOM I > 6.3 eV. K uum orsocsites P, VA, VT,
Mt WP, Fe*, OTH 3JIEMEHTHI PacTBOPHMEI B BOJIE B JOPME OKCHJI-
HBIX MOHOB, SBIITIOUINXCS KOMILTEKcooOpa3oBatesiMu. OOpa3yroT coennHe-
aue tuna [(MeO)(H,0),]Cl, [(MeO)(H,0),]SOs.

Axanemuk Bepranckwii B. WM. pa3mennn aieMeHTH Ha 2 TPYTIIIEL:

1. IIuporeHernyeckne (peaKo3eMeNbHbIE W YPaHOBBIC DIEMEHTHI), KOTOpPHIS
IPHUCYTCTBYIOT B BOJAE B HE3HAYHUTEIBHBIX KOJIMYECTBAX.

2. T'mmporenermyeckue snementsl (Co, Mn, Fe, Cu, Zn), yd4acTByromue B
BOJIHOM PaBHOBECHH 3¢MHOH KOpHI. VIMEIOT MeCTO paBHOBECHS: 3¢MHast KOpa
— BOJA M PaCTBOPCHHBIE DIEMEHTHI — JKUBBIE OPraHH3MBI, Yepe3 KOTOPHIE
peamu3yeTcst BceoOIas CBSI3b.

XKenezo — oxyH U3 HanboJee PacIPOCTPAHEHHBIX JIEMEHTOB B Boxe. LIper-
HocTh Boael Ha 80—100% oOycnoBneHa nOHHBIME (popmMamu xenesa B Boje. Peo-
JIOTHYIECKHE 3aKOHBI OTIPEIEIISFOTCS COPOIHeHi, TMCTIepCHOCTRIO U T dy3ueii.

®opmer HaXOMKJICHUS HKEJIE3a B BOAOHOCHBIX IUIACTAX MPEJICTABIIAIOT CO-
6oit: Fe(OH)", Fe(OH)z , Fe(OH)y, FeCI', FeClz , FeCl;". AKTUBHOCTH MOHOB

ABJIsAeTCS QYHKIMEH KOHIIEHTPALIUH.

a=fc )

Koncranra PpaBHOBECH paciaia MOHA 3alMUIICTCA
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2+
K - aF e An (3)
[Fedn, '™

roe d — aKTMBHOCTH HOHOB Fe2+, d  _ — aKTUBHOCTH MOHOB An’,

Fe** An
MM — 9uciio aHKOHOB B CIIOKHOM HOHE.
Jlorapum KOHCTaHTBI B YHCIICHHOM BH/IE MOXKET OBITh PACCYMTAH 110 YPaBHEHUSM:

-1gK = pK =4.8+1.5(Fe™")
-1gK = pK =4.0+3.8(Fe*)

+ 2+

PactBopuMocTh Fe” TepeKphIBaeTCsl pacTBOPUMOCTBIO Fe” . oHBI MOKHO
pasaemuts. Ha ocuose 1g K MoskxHO paccuntaTh cTeneHb pacTBOPUMOCTH BCEX
(opM Kenesa NpH 33AaHHONU TEMIIEpaType.

DJIeKTPOIHbIH MOTCHIHAT npotecca nepeHoca ANIEKTPOHA
2 3
Fe’" —e — Fe’" paccuntsiBaercs o dpopmyie Heprera
0.059, a
— 0 . 2
E - EF62+ + lg oKUcn (4)
Ve omoa

eoccm

T. K. n = 1, ypaBHEHHE IPUHIMAET B

E= Eﬁezy +0.0591g Lomer = 0771 +0.0591g Lomer (40
Fe>*

Jlyist peakuuii epeHoca 31eKTpoHa
Fe(OH)" +OH™ - Fe(OH); +e
Fe(OH), +OH™ - Fe(OH); +e

:)JIGKTpO,[IHbIC TIOTEHIIMAJIBI PACCUNUTBIBAIOTCS aHAJIOTUIHO 110 YPABHCHUAM,
COOTBETCTBCHHO

a N
E =0.703 +0.0591g—"2 — 0059 pH ()

aFe(OH)*
E=0213-0.059 pH (6)
OeKTpOJHbIE TOTEHIHANBI OMPEICIAI0OT TEPMOIMHAMHUIECKHE 0COOEHHO-
CTH B3aUMOIIpeBpaIeHus GopM keresa.
Kunernueckoe ypaBHeHHe JUisl IpoLiecca

Fe™ +102 +H" o Fe* +leO2
2 2

IpencTaBisieT co00H ypaBHEHUE IIEPBOTO MOPSIKA

dC

v=—==-kC,. )

3KCH6pI/IMCHTaHBHa}I KpuBasgs W3MCHCHHUSA KOHLECHTpPAllUW HOHOB F‘EZJr BO
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BPEMEHH OTBEYAET YPAaBHEHHIO BTOPOTO mopsiaka. OTKIOHEHHE OT TEOpEeTHUe-

CKOM KPHBOH CBS3aHO ¢ copOrmeit. YacTHIIBI THIPOKCHAA Xeje3a, aacopou-
+

pYIOIIHE KUCIOPOA ¥ HOHBI Fe”’, BRICTYNAIOT B KAYECTBE KaTann3aTopa

O, + Fe(OH), +Fe** - Fe(OH),[0, +Fe™*]
C ygetom 3toro ypaBHeHHE (7) MOXKET OBITH 3aIIFICAaHO

dCF62+ N
dt - _(k() +k5)CFez+ (7 )
rre ko U ks — KOHCTAHTHI, CBSI3aHHBIC C COpOIMeli, COOTBETCTBEHHO, KICIOPOaa

1 HOHOB XeJe3a.
Jl1s BBIMMCIICHHSI KOHCTAaHT COPOIMHI BOCIONIb3yeMCsI YpPaBHEHUSIME COpOLHY,
CBA3BIBAIOIIMMH KOJIMYECTBO COPOMPYEMOT0 BEIECTBA C ITOCTOSHHBIME [ eHpn

ay = I(Cpu) ko (Cp) .
1
a,=I,(C,.)=k(C,.)" (82)

Ot ¢opmbl TOBEpXHOCTH OYIET 3aBHCETh XapakTep COpPOLHMH KHCIOPOAa W HOHOB
XKeJes3a, KOTOPBIif, B CBOIO OYepeib, ONPEesieT KOHEUHOE PEOIOTHYECKOe YPaBHEHHUE.

Cxema padoThl yCTAHOBOK “Bupenokc”.

CxeMa COCTOUT U3 TEXHOJIOTHIECKHUX CTaIni:

1) 3akauku KUCIOPOI0000TAIIEHHON BOBI B IUIACT U
2) OTKaYKu 00€3)KEIIC3CHHON BOJIBI.

[To Mepe pocTa IIICHKH THAPOOKHUCH JKele3a B IUIacTe U afcopOI HOHOB
HadrHAaeT paboTaTh KaTaJUTHYCCKHI CIIOW W KPHBAas M3BICUCHHS JKelle3a W3
pacTBopa OTKIIOHSETCS OT JITHEWHOTO 3aKOHA.

MexaHn3M, TaKUM 00pa30M, CKJIABIBACTCS U3 TPEX CTATUI:

1. O6pa3oBaHue 3epeH THIPOKCHIA KeTe3a

2. AncopOmust Ha 3epHE KHCIOpOJa M MOHOB Xelle3a, T. €. 00pa3oBaHUE TTUC-
MePCHO-KaTATNTHIECKOI CHCTEMBI

3. V3MmeHeHne xapaKkTepa yTHIN3AI[HA HOHOB XKele3a.

IlycTh ocyliecTBiseTcs 3aKkauka aspupoBanHoil Boasl (J; BO BpeMeHH f3.
OTtOupaemast BoJja BO BpEMEHH f( COIEPIKUT JIOITyCTUMOE YHCIIO HOHOB JKeJe3a.
Konnentpanus C o+ CBA33HA C NIaPAMETPAMH TCXHOJIOTHH adPALlHH, TI01a4H 1

OTGOpa BOJIbI CIICAYHOIIUMHU COOTHOLICHUSAMMU:

_ ot
X=/C50 ©

1
C . =ef —F— 10
N (10)
rae Fy — napamerp:
F,=Dt,/ X* (11)

rae D, X — xoapdunuent muddysnn, X — THHEHHBIN mapaMeTp,
Fy — 6e3pa3mepHBIif KpuTepHii.
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Edéoey ™12
Obuwaa mukpobuosozusa. Mopgpourozua
U pu3uosozus MUKPOOpzaHu3mnob

Muxkpoopranusmel accuMuiupytot Cu, Sb, Te, H)S nns nmoctpoenus opra-
HU3MOB U Ha dHEPruIo JBWKeHus. Ilox neficTBEM MUKPOOPraHU3MOB 00pasy-
I0TCS ¥ TIOJIE3HBIE HCKOTIAeMBbIe: JKEJIE3UCTBIE U CepOocoAepIKaliie OaKTepHu.

MuUKpOOHOJIOTHS BOJIBI H3y4YaeT CTPOCHHE U YKU3HENESITEILHOCTh OpraHm3-
MOB, HCIOJb30BAHUE MHKPOOPTraHM3MOB B KadyeCTBE HHIUKATOPOB CTENEHU
3arps3HEHUs BOABIL.

Bo1aensitoT OAHOKIETOYHbIE 1 MHOTOKJIETOUHBIE OPTaHU3Mbl PACTHUTENBHO-
T'O M )KHBOTHOTO NpoucxoxaeHus. K HuM oTHocsiTcs: Oakrepun, bakreprodart,
BUPYCHI, TPUOBI, IPOCTEHILIHE.

Mukpobuosnoruss u3ydaer MoOp(OJIOrHI0 MHUKPOOPraHW3MOB M (hu3uoIo-
ruto. Hauano skcnepuMeHTaIbHOM (U3HOJIOrUU OakTepuil CBs3aHa C MMEHEM
M. M. TepexoBckoro. OCHOBOIIOJIOXKHUKOM Hay49HOH MUKPOOHOJIOTHH SBIISIET-
cs JI. Tlacrep, oTkpbiBIMid BakiuHy oT OemencrBa. V. Y. Meunnkos (1845—
1916) BepBbIe pa3padboTan TEOPHIO IMMYHHTETA, BBIJIBUHYII yUeHHE 00 aHTaro-
HU3ME MHUKpoopranu3smoB. P. Kox momyuun uucteie KynbTypbl OakTepuii, BbI-
paiieHHble Ha nuTaTenbHbIX cpepax. J[. M. VBaHOBCKMIT OTKpBUI BUPYCHI
(1892). Axanemuk H. ®. "'amazes OTKpbUI PNy MUKPOOPTaHU3MOB — OaKTe-
puodar — napasuToB, N3MEHSIOINX CBOE CTPOEHHE M MPUCIIOCAOIMBAIOIIUXCS
K OKpy>KaromuM yciioBusiM. OCHOBBI yYEHUsI O XeMOTPO(QHOM THUIIE IUTaHHS
MUKpOOpranu3zmMoB Obutn 3anoxxeHs! C. H. BunorpagoseiM. OH u3ydan xu3He-
JIeATeIbHOCTh MHKPOOPTaHU3MOB — XeMOTPO(OB, Pa3BUBAIOLIMXCS B IOYBE
(>xene3zocepobakrepuit). JI. C. LIeHOBCKHMIT pa3BHBal MHKOJOTHUIO — HAYKY O
rpubax.

Mopdoaoruss MUKPOOPraHU3MOB.

Paznnuator mMukpoduiopy (0fHO- M MHOTOKJIETOYHBIE OPraHU3MBI PacTH-
TENBHOTO MHpa) U MHKpo(dayHy (OpraHu3Mbl KHBOTHOrO Mupa). OCHOBHBIC
THIBI OPTaHU3MOB:

1) ynbTpaMuKpoOBl, BUpPYCH U (ary,
2) Gakrepuw,

3) aKTMHOMUIIETHI,

4) rpudsI,

5) Bomopociy,

6) npocreiiniye,

7) KOJOBPATKH.

Bupychl He uMmeroT kiero4Horo crpoeHus. Mx pasmeps! mopsaka 10-300
HM. B coctas BupycoB Bxoasat moznexyinsl PHK u JIHK, xoTopsie okpyxeHsI
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6enxoBoii 00omoukoit. OOMagaroT CePUIHOCTRIO JeHCTBIS. BUpych MOTyT
OBITh KyOW4IeCKUMH, CHEepUICCKUMH, Pa3MHOXKAIOTCS ITyTeM JAeJeHus. Bupycer
BCTPaMBaIOTCA B KIETKY, pa3pbiBasi €€ 000I0UKy. Y CTOMYMBEI K BBICYIIUBAHUIO.

AKTHHOMHIETH! (JIy9HCTBIE TPHOBI) 3aHUMAIOT IPOMEKYTOYHOE ITOJIOMKE-
HHUE MEXy OaKTepHsAMH U rpudamMu. BBI3bIBaIOT 3amaxu ¥ MPUBKYCHI BOMBI.

®arn nmeroT OymaBuaHyoo Gopmy. UX meficTBHe OCHOBaHO Ha MPOHUKHO-
BEHHU B KJIETKY.

Bakrepun omHO- ¥ MHOTOKJIETOYHBIE OPTaHU3MBI, UX pa3Mep BapbUpyeTCs
ot 0.4 no 10 mxm. [To popme KiIeTOK OaKTepruu AETATCS HA TPYIIIBL: MapOBH/I-
Hble (KOKKH), MAJOYKOBUIHBIE W M3BUTHIE. [I0 XapakTepy HeleHHS KOKKH Jie-
JSITCS. HA MUKPOKOKKHM, AWIUIOKOKKH, CTPENTOKOKKH, CTA(QHUIOKOKKA W T. I..
W3Butble GOpPMBI OTINMYAIOTCA KOJIMYECTBOM BHUTKOB M MOPA3ACIAIOTCA Ha
BHOPHOHBI, CITUPHILIBI M CITUPOXETHI.

I'prGBI — MHOTOKIJIETOYHBIE OPTaHU3MBI, NMEIOIINE BETBSIIUNACS CyOCTpar.
MoryT pa3MHOXAaThCS JIENCHUEM, TOYKOBAHUEM, C TOMOIIBIO CIIOP W MOJOBBIM
MyTEM.

Bonopocnu oTnuyaroTest cofepskaHneM Xiaopoduia.

IIpocTeiinne — OAHOKJIETOYHBIE )KUBOTHBIE OPTaHU3MBI.

KonoBpaTku — MHOTOKJIETOUHBIE )KUBOTHBIE OPTaHU3MBI, CITy’Kall[ie WHIU-
KaTOPOM CTEIICHN OYNCTKU BOABI.
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Edéoey ™13
PDusuosozusa u poss MUKpoopzaHusmob
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KOHCTPYKTUBHBIN H JHEpPreTHYeCKUii 00MeH.

®duznosnorus, B oTIMYHE OT MOP(OIOTHH, H3ydaeT MPOLECChl M 3aKOHO-
MEpPHOCTH ()YHKIIMOHHPOBAHHUS JKMUBBIX OPIaHU3MOB.

B3aumogeiicTBie OpraHI3MOB CO CPEIOH 3aKIIouaeTcs B 0OOMEHE BEIIeCTB U
sHeprun — Meraboim3me. Merabonu3M BKIIOYaeT B ceds /iBa mpolecca: KOHCT-
PYKTUBHBIN OOMEH (acCCUMMIISILUS, WM aHa0O0NM3M) M DHEPreTHYEeCKUd (IuccH-
MWLM, WM KaTabonu3M). [Ipy KOHCTPYKTHBHOM OOMEHE BEIeCTBa YCBauMBa-
I0TCSL M KOHCTPYHPYIOT TEJIO0 oprann3ma. B sHeprernueckoM oOMeHe BellecTBa B
OCHOBHOM 32 CHYET THUJAPOIUTUYECKHX M OKUCIUTEIBHO-BOCCTAHOBHU-TENBHBIX
MIPOLIECCOB PA3PYIIAOTCS , T. €. JUCCUMYIUPYIOT SHEPTUIO.

OHeprusi acCHMHUIMPOBaHHON KIIeTKH (ukcupyercs B popme ATD — azne-
HozuHTpH(pochaTa. [To Mepe 3aTpar SHEPruM B MpoOLECCe KU3HEACITENbHOCTH
opraHuszMa oHa OyZeT BO3MEUIAThCS 3@ CUET JHEPIUU XUMHUECKHX CBs3€il.
Taxo#t opranusm nepepadatsiBaeT Maccy BemecTs, B 30—20 pa3 Gosbliie Macchl
COOCTBEHHOTO Tena.

YcBoeHUe U pacxoj YHEPTUU MPU ACCUMMIISIMU U JUCCUMWIALUY peati-
3yeTcsi SH3MMaMH, OMOJIOTMYECKMMH KaTalu3aropaMu win dpepmentamu. dep-
MEHTBl MOTYT OBITH HPOCTBIMH OejkaMy (TIPOTEUHBI), CIOXKHBIMH OelKamMu
(poTenbl — coaepKallie aKTUBHBIE IIEHTPHI OEJIKOBBIX MOJIEKYI). Y HpOTEH-
JIOB aKTUBHBIE T'PYIIBI — CIOXKHBIE OPraHUYECKHe BEIIEeCTBA WM MEPEXOHbIE
metaibl (Fe, Co). benkoBast yacte Mosekyibl pepMeHTa Ha3bIBaeTCs (PepOHOM
(HocuTenp), a noOaBoyHask — aroHoM (akTuBHas rpynmna). GepoH U aroH He
IPOSBIAIOT KAaTAIUTUYECKONM aKTHMBHOCTU B OTHENBHOCTU. Eciam aroH Moxer
CYIIECTBOBATh CAMOCTOSITEJILHO, OH Ha3biBaeTcs kKodepmeHnroM. KodepmenTs —
MEPEHOCUYHKH IEKTPOHOB UM PaJUKAJIOB.

MexaHu3M KaTaju3a 3aKJII04aeTcsi B 00pa30BaHUU MPOMEKYTOUHOTO KOM-
IIeKca:
depmeHT + cybeTpar « (GepMEHTHbIH KOMIUIEKC « MPOAYKT peakiud + GepMeHT

B (epMeHTaTHBHBIX peakIUAX MOHMKACTCS 3HEPIUS aKTHBALMA M PE3KO
BO3pacTaeT CKOpOCTh peakuuu. s mporecca B3auMoeiicTus pepMeHTa @y ¢
cyoctpatom M 3aKkoH pa3BUTHA (HEPMEHTHOTO KoMIUTeKkca @* Bo BpeMeHH t

D+ M o O 1)
3aBHCHUT OT /1 — YHCJIA MOTUONIINX KICTOK U [3 — KOHCTAHTBI CKOPOCTH POYKACHUS
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[’(1 — KOHCTaHTa paBHOBECHA.

IInTanue MHUKPOOPraHu3MoB.

3a HMCKIIOYEHHUEM KOJOBPATOK, MHUKPOOPTaHM3MBI MOJYYAIOT MUTAHUC B
(dbopMe MOJEKYNT MPOCTHIX BEIIECTB. MUKPOOPTaHU3MBI Pa3jiaratoT CIOXKHEIC
BEIIECTBA JI0 MOJICKYN C MOMOIIbI0 (hepMeHTOB. TpaHCIOPTHPOBKA BEIECTB
MIPOUCXOUT MO MPUHIMITY OCMOca. MOJIEKYIIbI MEPEMEIIA0TCs U3 O0JIACTH C
KoHIleHTparwel C; B 00acTh KoHIeHTparuen C,, eciu C; > C,

Bropoii myTh — 3a cueT qud@y3un, onuckBacMor YpaBHECHHEM

c _ d*C
dt dx’
rie D — ko> dumment auddysnun kommonenTa [M*/gac].

MuKpoOpraHu3MBI MPOSABIAIOT H30UPATETFHOCT B MMUTaHUH. VICTOYHIKOM
MMUTAHUS SBIAETCS a30T, (pocdop, HOHBI Kene3a.. MUKpOOpTraHU3MEL, OCYIIECT-
BIISIIOIIME TIEPEBOJ CBETOBOM SHEPTHH B YHEPTUIO0 XUMHUIECKUX CBS3EH, Ha3bIBa-
etTcs GoToTpodsI.

MuKpoopraHu3MBbl, KOTOPEIE YEpIaroT YHEPTUIO B (hopMe XUMUIECKUX pe-
aKITNA, Ha3BIBAIOTCSI XeMOTPO(aMu.

1. ®oToTpodsl mompa3AEAIOTCS HA:

a) porommdoTpodsl, yepmaromne COTHEYHYIO SHEPTHIO U MTOCTYIUICHUSI
JKIBOTO BEIIECTBA U3 BOJBI M JHOKCH/A YTilepoia — (POTOCHHTETHKA,;

0) BemIecTBa, CIIOCOOHBIE MCITOJIE30BATh YHEPTHIO COJTHIIA JUISI XUMUYIECKO-
TO TPEBPAIICHHs OIHHUX BEIIECTB B IPYTHE B CBOEM OpraHH3Me (Hampumep,
MypIypHBIE OaKTEPUH).

I1. XemMoTpodbI moapa3nesroTCs Ha:

a) XeMOMEeTaTpOQBI, UCTIOB3YIONIHE SHEPTHIO OCUCICHHS HEOPTaHMYECKIX
COCTMHCHUM;

0) xeMoopraHoTpO(bI, NCTIONB3YIOIINE SHEPTHIO MTPEBPAIEHHIS OpraHuIe-
CKUX BEIIECTB.

Muxpoopranu3mMsl He MOTYT CYIIECTBOBaTh 0e3 BUTAMHUHOB — (haKTOPOB
pocta u co3peBanus (B, B;).

(4)

AKKYMYJIMPOBaHUeE JHEPIUH B KJIETKe.

MHEKpOOpraHu3Mbl CIIOCOOHBI aKKyMYJIUPOBAaTh SHEPTHIO B BHIEC XHMHYE-
CKHX CBS3ed, pa3pblB KOTOPHIX HMPHUBOIHUT K BBIACICHHIO SHeprur. OmHHM U3
AKKyMyJIITOPOB DJHEprum sBisercs aneHosuHTpudocar (ATD), xoTopsrid
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CHHTE3UpYyeTCcs W3 afeHo3uHAu(pocdara myTeM NMPHCOeTUHEHUs ocTaTka (oc-
(hOpHO KHCTIOTHI.

K HUe JHepeuu
AJ® + H,PO, %%ﬁ;ﬁ [ AT®

OOMeH BemecTB B MUKPOOpPTaHHU3ME HE OTACIMM OT OOMEHa SHeprueii.
[Tpy KOHCTPYKTHBHOM OOMEHE SHEPrus MOTPEOIASTCs, IPU YHEPTeTHIECKOM —
BBIACISACTCSL.

3aKOHOMEPHOCTH POCTA KYJIbTYPbl MUKPOOPTaHU3MOB.

Poct u pa3zBuTHEe KynbTypbl MHKPOOPTaHU3MOB B 3aKPBITON CHCTEME, COZEP-
XKaIlel OrpaHWYEeHHOE KOJIMYECTBO NUTATENBHBIX BEIIECTB, OYIET JMMHTHPO-
BaTbCS MX KOHIIGHTpPAIMEH, a Takke HAKOIUICHHEM IPOAYKTOB OOMEHA B OKpY-
XKaroIen cpene. 3aKOHOMEPHOCTH Pa3BUTHA KyJIbTYPhl MUKPOOPTaHM3MOB OJTHO-
T'O BUJIa OIMCHIBAIOTCS KPUBOM aKTUBHOTO POCTA, NIPE/ICTABICHHON Ha PUCYHKE.

vV @V Vi

YNCJIO KNeTokK

Bpems

Puc. 8. @aszvl pocma muxpobuanvroll Kyibmypul:
1—nae-ghaza;
11 — paza ycropennoeo pocma;
111 — ¢haza nozcapughmuueckoeo pocma;
1V — ¢paza 3ameonennoeo pocma;
V — cmayuonapnas ¢ghasza;
VI — gpaza ommupanus
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1. TOT6aRR0 caddycTar
2. CTra ATrotarnoe
Mo TOCT 2874-89 mpemycMmaTpuBaeTcs OIpENEIICHHE CTEICHH OOIIero
0aKTEepPHOIIOTHIECKOTO 3aTPA3HEHUS U COAepKaHNe OaKTepril TPYII KUIICTHOH
nanouku (BI'KIT).
XapaKTEepHUCTHKH 00IIET0 OAKTEPHOIIOTHIECKOTO 3arPsS3HEHS.
Komu-uanexc — obmiee konndaecTBo Oakrepwii B 1 1 BOABI (10 MHUKpOOHO-
Jorugeckor ouucTk MokeT coctaBiiaTh 100/1:1). KommaectBo BI'KII momycka-
eTcs He Oonee 3.
Komu-tutp — MUHHMAaTBHBIA 00bEeM, B KOTOPOM HAaXOIWUTCS | KHIeYHAS
narouka— 300 mi /1 BIKIL
TpeboBaHust MO YHCTOTE Ui KpyMHEWmMX TroponoB crtpadbl (Mocksa,
Cankr-IletepOypr, Kues): konmu-mHAEKC — He Ooee 2, Koau-Tutp — He Meree 500.
T'OCT 2874-89 mpeacTaBiseT OTCYTCTBHE B IIUTHEBOW BOJIE MUKPOOPTaHMU3-
MOB (PHTOIUIAHKTOHA, BUANMOTO HEBOOPYKEHHBIM Ti1a30M. VIHOTIa Ha OYMCTHBIX
COOPY)KEHHSIX TIPOBOJIST THAPOOHOIIOTHIECKU aHAIN3: yCTAHABIMBAIOT UHCIIO
KJIETOK B 1 J1 BOZIBI , UTO TIO3BOJISIET MPOU3BOIUTH KOPPEKTUPOBKY OUMCTKH.
OUTOIIIAHKTOH — BOJIOPOCIH, 3aHUMAIOIIHE IPOMEKYTOTHOE MOJIOKECHUE
MEX]Ty PAaCTHTEIbHBIMU M )KUBOTHBIMH OPTaHU3MaMH.
B BoJe TOBEpPXHOCTHBIX HCTOYHUKOB KOJIM-WH/IECKC HE JOJDKEH IPEBHIIIATH
104 HU B 0xHOI U3 TpoO. B poTrBHOM ciTydae HEOOXOIMMEI TOTIOTHUTEIHHEIC
HCCIICIOBaHMA. XapaKTepPUCTHKA KauecTBa, MOI3EMHOTO HCTOYHHWKA MpPEIy-
CMaTpUBaeT aHaIM3 ob1ero coneprkanus 6akrepuit u BI'KII.
bakrepuonornueckuii aHanu3 BOABI B CAHUTAPHO-3IHJIEMHUOJIOTUYECKON
J1ab0paTOpPUM BKITIOYAET B CeOsI:
1) ot6op mpoo,
2) moceB MpoOBI Ha TUTATEIBHYIO CPEy,
3) onpexneneHne KoMU-uHAEKca depe3 48 4acoB pocTa KyJAbTyphl U TeMIepa-
Type 22-20°C,
4) KOHIICHTPUPOBAHUEC MHUKPOIPUMECH Ha MEMOpaHHBIX (DHIBTPax W Ompeje-
JICHUE KOJHU-THTPA.

XapaRTep U UCTOYHUKHU 3arpA3SHCHUSA BOA0OEMOB.

BakHO y4uTBIBaTh B3aUMOJICHCTBHE MEXIY CTOYHBIMU BOJAMH U BOJOU
BOoIoeMOB. Takoe B3aMOAEHCTBHE COIPOBOKAACTCS:
1. U3menenuneM ¢usnyecknx, (PU3NKO-XHMMHUYECKHX CBOMCTB BOJBI, TOKCHYE-
CKUM JEHCTBHUEM CTOYHBIX BOJ HA TUAPOOHUOHUTHI.
2. Bnuser Ha )Xu3HeeATeIbHOCTh B BOJIOEME, T. €. BO3AECHCTBYET Ha MPOLECCHI,
MPOTEKAOIHE B OUOLIEHO3aX BOJOEMa.
3. Crabunuzanueit ycaoBHUi B Bol0oeMe B IIPOLIECCE CAaMOOYHIIICHUSL.
MHTeHCUBHOCTB, XapakTep U MPOAOJKUTENBHOCTh BO3AECUCTBHUSA IOCTY-
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MAIKUX B BOJOEM 3arpsi3HEHUI HA CAHUTAPHBIN PEXHUM , XUMHUUECKUNA COCTaB
BOJBI U YCJIOBUS JKU3HENEATEIbHOCTH BOJHBIX OPTaHU3MOB ONpPEAEIIeTCS HX
cBoiicTBamMH. HapymieHne >KH3HEAEATEIHBHOCTH BOAHBIX OPTaHM3MOB, YXYAIIE-
HUE KauecTBa BOJBI BBI3BIBACTCA COCIUHEHUSMHM, MPOAYyLUPYEMBIMH HEKOTO-
PBIMH TPYIIIaMH MHKPOOPT@HH3MOB B CAMOM BOJOEME. BBIAEIAIOT HECKOIBKO
BUJIOB 3arps3HEHUH JBYX OCHOBHBIX KJIACCOB: XUMHYECKHE M MUKPOOHOIIOTH-
yeckue. Kiaccnguxaryst BUIOB 3arpsi3HEHHUH NPECTaBlIcHa HAa PUCYHKE 9.

3arps3HeHUs
' '
ouosornyeckue XUMHNYECKUE
1*
——3] MUKPOOPTaHU3MBI | OpraHUYEeCKME BELL-Ba
v
OaxkTepum | BUPYCHI 2 y He(TEeNPOAYKThI
N pacTeHus 3 »1 netepreHTH (ITAB)
— >KUBOTHBIE 4 » MEeCTULIWIbI
S »| TOKCUYHBIC COEIUH.
6 | PATMOAKTUBHBIEC Belll-Ba

Puc. 9. Cmpykmypa 3a2pA3HeHUs CMOYHBIX 800.
Bo3MoHBI pa3nnyHble BUbl BTOPUYHBIX 3arPSI3HEHUN OT OTMHUPAHUS KU-
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BEIX opraHm3MoB. [loctymuienne OmoreHHBIX 3mmeMeHToB (N, P, K) mpu cimBe
yaoOpeHHi ¢ 1moJell B BOJOEMBI IPUBOJANT K HHTCHCUBHOMY Pa3BUTHIO BBICIIHX
BOJHBIX PAaCTCHHI, [BETCHUIO, MOSABICHUIO HEXKETATEIbHBIX TOIOIHUTEIBHBIX
c000IIeCTB MUKPOOPTaHH3MOB.

Hpoueccm CaMOOYHIIICHUA BOJAOCMOB.

[locTynuieHune 3arpsi3HEHUN — NEPBBIN 3Tan BO3JACHCTBUSI YCIIOBUH Ha ec-
TECTBEHHOE COCTOSHHE BOZOEMOB. BO3MOXKHO JIM CONPOTHUBIIEHHE ITOMY BO3-
neiicTBuio? B wacTHOCTH, HOHHBIN W Kak COPOEHT M aKTHUBHAs cpela >KH3He-
JESITeTbHOCTH OPTaHW3Ma SBISIETCS MPUPOIHBIM (DaKTOPOM, TPHBOISIINM K
OYHIIEHUIO BOJOEMA, T. €. CPEICTBAMH CaMOT0 BOJOEMa YCTPAHSIOTCS BHEII-
HHUE YCIIOBHUS €TO0 3arps3HEHMS. BBIIEsIoT TpH rpymirsl OHOIeHo3a JTHA.

1) HaKOTIUTENN OPTAaHUYECKOTO BEIIECTBA;
2) MUHEpaIu3aTOPHI;
3) 3aXOpPOHUTEIH.

CKOpOCTb N HHTCEHCHUBHOCTH CAMOOYMIIICHUSA.

CkOpOoCTh M MHTCHCUBHOCTH ITPOIIECCA CAMOOYMILCHUS HAXOJAUTCS B 3aBH-
cuMocTH oT Temneparypsl. [Ipu Temneparype Boas! 10°C Hanbospiiee Koaude-
cTBO Oakrtepuit 00bIuHO Habmomaetcst yepe3 50 wacos, a mpu 20°C — yepes
CyTKH. BaxkbiMm QaktopamMu , BIMSIONMMH Ha CaMOOYHIICHHE, SBISIOTCS
KHCJIOPOJHBINA PEXUM, pI{ 1 OKUCIUTENBHO-BOCCTAHOBUTEIBHBII MOTEHIIHAI.

300IUTAaHKTOH CHMXKAET B NPOIIECCE CAMOOYHIICHUS COJepKaHue Oromac-
Cbl ¥ PUTOIUIAHKTOHA. BhIcIIas pacTUTETBHOCTD BOJOEMA UTPAET BAXKHYIO POIb
B camoounmieHnn. OIH MPOCTEHITHIA OpraHu3M B TeUSHUH JHA noTpedmseT 30
ThIcaY Oaktepuil. [IAB 1 comu TSOKENBIX METaUIOB CIIOCOOCTBYIOT OTMUPAHHUIO
MHKpPOOPTaHU3MOB, HApYIIEHHUIO OHOIICHO3A.

CKOpOCTh pa3IOKCHUS, XapaKTePHU3yIolas CaMOOYHUIIICHHE BOJOEMa, OIl-
penesseTcsi KOHCTaHTO# cKopocTH 3 U KOHIEHTpalueit MUKpoopranuzmMos C.

vV =plC 1)
Konnentpamus C, B cBOIO oYepenpb, OMpenessieTcsi KOJIMYECTBOM OoJiee
MEJIKHX MAKPOOPTaHU3MOB @, KOTOpPBIE IOTPEOIITIOT MUKPOOPTaHU3MEI C.
cDO
—_— 2
Dd-n _ By ©)
1+—e
n
rae n — 4Yuciio OTMI/IpaIOIIII/IX OpFaHI/I3MOB,

@, — KOHLIEHTpallUs IUTAaTEeIbHOM Cpeibl,
¢ — BpeMs XKU3HEIEATENbHOCTH, CYTKH.
Koncranra ckopoctu (8 seisiercs Gpynkrmeit BITK:

1 BIIK
p=-1

@ =

2t
3
¢ " BIIK,, - BIIK, @

BIIK,, onpenensiercst KpaTHBIMU CPOKaMH aHaInM3a Ha COAepyKaHUue OMOXH-
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MHYECKH IepepaboTaHHOTO KHCIOPOAa.

AKTHBHYIO POJIb UTPAIOT MHUKPOOPTAaHM3MBI (0akTeprodarn) B OUUIICHIH.
[TaTtoreHHple OaKTepHH MOENAIOTCA NPOCTCHIIUMHU, OJHAKO OHM O00JamaroT
CBOWCTBOM IPHUCIIOCOOIEHUS K HOBBIM YCIOBHSIM, U TOT/Ia OHH H30erarT rude-
TN

30HBI CAaIPOOHOCTH.

OKOJIOTHYecKasi XapaKTePUCTHKA CTETIEHH 3arpsi3HEHUsI BOJOEMa OOBIYHO
3amaercs 30HaMu carpobHocTu. [loa canmpoOHOCTRIO MMOHUMAIOT CIIOCOOHOCTH
THIPOOHOHTOB, 00YCIOBICHHYIO X (PHU3UOIOTUICCKUMU OCOOCHHOCTSAMHU, JKUTh
B BOJIE C ONPEJCICHHON CTETIEHBIO 3arPsI3HEHNUS OPTaHUYECKHIMHU COCIMHECHUS-
MH. B 3aBuCHMOCTH OT cTemeHM 3arps3HCHUS BOJBI BBIICISIOT CIEIYIOIINE
30HBI CaPOOHOCTH:

p — nonucanpoOHyto,
dm — d-me3acamnpoOHyto,
Bm — B-me3acanpobHyro,
0 — OJIUrOCanpoOHyIo,
k — xatapoOHyr0, OTBEUYAIOIIYIO CAMBIM YHCTHIM BOJIAM.
P — 30HA CHIBHOTO 3arpsi3HEHHs, YucI0 bakTepuii mocturaer 10°/mi, 06-
iee YucJio BUIOB MUKPOOpraHu3zMoB — 30-36.
dm — 30Ha ¢ OOJBLIEH CTENEHBIO pacnaja OPraHUYeCKUX BEIIECTB, COIEp-
SKATCA OOJIBIIOE KOJIIMYECTBO aMUHOKUCIOT U NH; u mano CO, u H,S,
ob1ee ynciio BunoB — 70-76.
Bm — 30Ha HaJIMYHS MPOLYKTOB MUHEPAIN3ALMH OPTAHHIECKUX COCHUHE-

HuH — amMonuiibIx coneid, nonos NO; n NO, . Yucno Gakrepuii —

10%/m1, ancno BumoB 1o 135. Ilupoko mpeacTaBieHs HH(Y30PHH,
pBIOBI M T. A.. DTa 30Ha COOTBETCTBYET KauecTBY BOJBI PEK, IPYIOB,
BOJIOXPAHWIIHII CO CTAOMIIBHBIM CAaHUTAPHBIM PEXKUMOM.

0 — 30Ha YHCTOI BOJBI, C YHCIOM GaKTepuit 10°/MII M KOTHYCCTBOM BUIOB —
6onee 160.
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Edéoey ™15
Pous mukpoopzanusmoB 8 npoueccax
asapobHozo okucaeHua npumeceit cmouHolx 600

(uacme 1)
Tear:
1. Ay6|a|ue '3TOANR Teenear ey Tdsaie+anees aduafioa
2. Eefaoeéa eciaiaiey +éfie é
3. AcTofTaddeeatied ééuéﬁ(‘)é‘ a Gaé yiadadoe+aneeé TTiecdsl

[Nonnas Ouonoruueckas oyrcTKa sBIseTCs 3()(YEKTUBHBIM CPEICTBOM OUH-
CTKH CTOYHBIX BOJ. D()(HEeKTHBHOCTH PabOTHI CTAHLIUH OYMCTKH OIpENeIIsieTCs
110J00POM ONTHUMAJIBHBIX YCJIOBHUH JUIS )KU3HEEATETbHOCTH MUKPOOPTraHU3MOB
OMOLICHO30B OYMCTHBIX COOpY)XeHHH. PazjokeHHe OpraHMYecKHX BEIIECTB
MOJKET IIPOUCXOAUTH B a3POOHBIX M aHAPOOHBIX YCIOBHSX.

AspoOHBIe Tpolecchl OOBIYHO HCIIONB3YIOTCS Ul OKHCJIEHHS 3arps3He-
HUH, OCTAIOMINXCS B CTOYHOI Bozie mociie oTcranBaHus. OKHCIEHHE OCYLIECTB-
JsieTcst adpoOHBIMM MMKPOOPraHM3MaMH B €CTECTBEHHBIX (OHMOJIOrMYecKue
TIPY/bl, TIOJIS OPOLICHHS M MOJA (QUIBTPALMK) YCIOBUSIX M Ha MCKYCCTBEHHBIX
OYMIIEHHBIX COOPYXEHMAX (adpOTEeHKH, Ono- u a’podmisTpsl). DddexTus-
HOCTh YJQJICHHS OPTaHMYECKHX BEIIECTB OIPENEINSIETCS TEXHOJIOTMYECKUMHU
0COOCHHOCTSIMH OYHCTHBIX COOPYXXEHHH M BBIOOPOM ONTHMANBHBIX YCIOBHH
JUISL JKM3HEESATEIbHOCTH MHKPOOPTaHM3MOB: TeMmeparypsl, pH, conepxanue
PacTBOPEHHOT'O KHCIIOPOAA U T. ..

AdpodHbBIe Mpolecchl pa3JioKeHHsI
0€e3 a30THUCTBIX OPraHMYeCKUX BelleCTB.

Hauanpraoe uncno 6akrepuit @y, KOHIEHTpanus ¢pepMeHTa M onpeneisroT
XapakTep paBHOBECHS M KOHEUHOE Yuciio OakTepuii .

o, @

DepMeHTATHBHBIA MPOIECC — IMMAHEHTHBIA TPOIIECC a3pOOHOTO OKHCIIe-
Hus BemecTB. OH OCYIIECTBISETCS KOJOHISIMA OakTepHid, Oarogapsi KOTOPhIM
HE MpeKpanaeTcs KU3HEASSTENbHOCT OAaKTEPUI U MPOUCXOJUT HPOILECC Mepe-
pabOTKH OpraHNYECKHUX BEUIeCcTB. MaTepranoM MUTaHUs OEIKOBOTO CYLIECTBO-
Bauus sBisieTrcs CO, n H,O. DTOT mpomecc OCyIecTBIAeTCs OaKTepusIMu Cy-
tophaga, micromonospora. [1o3ToMy OKHCIEHHE XUPOB, LEILTIOIO3bI, TIPEICITh-
HBIX YTTIEBOOPOIOB MMPOMCXOANT IO HEKOTOPBIM CTaIUsIM M MEXaHU3MaM.

OxHucjIeHne [eJLIIJI03bl M IEKTHHOBBIX BEIECTB.

PaznoxeHne 1emIr0I036I HAYNHACTCA ¢ (PEPMEHTATUBHOTO THIPOJIN3a BHA-
Jaje A0 Jucaxapuia HeuIo0H03kl, a 3aTeM — A0 TIIFOKO3bI.

(C,H,,0;), +05n H,0 O'f“F  051C,,H,,0,
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Oeééoaéaoca
05nC,H,,0,, +05n H,0 O™ nC.H,,0,

CyMMapHO cXeMa CJIOKHBIX q)epMeHTaTI/IBHI)IX IMMPOLECCOB MOXKET OBITE 3a-
I1caHa

C,H,,0, +60, — 6CO, +6H,0 - Ni,,..

rne AH ), — sHTanbnMs npouecca OKACIEHNS TIFOKO3BL.

Oxucienue KUPoOB.

PasnoxeHune KMpOB HAUMHAETCA C MX THAPOJIN3a I0J BIMsSHHEM dep-
MEHTa — JIUIA3bl, cofeprKalieiicss BO MHOTHX MHKPOOPIaHM3MaX — HMUTMEHTHBIX
0aKTepusax, aKTHHOMHIIETaX, IUIECHEBBIX Tpubax pomaoB Aspergillus u Penicil-
lium.

CH,- 0 -COR CH,-OH R -COOH

\ |

CH-0-COR, DT €H OH &, COOH

CH, - O - COR, CH,-OH R, -~COOH
nUYepun IHCUPHBIE KUCTIONbL

Ilox BO3)IGI7[CTBI/I€M MHKPOOPraHnu3MoB B aSpO6HLIX YCJIOBUAX MPOTCKAIOT
cjeayronue craauu:

C,H,0, +350, 01U, 3G0, 4H,0
C,,H,,COOH+260, Ot%.  18COx 18H,0

cmeapunosas Kucioma

OxucJjienue npeaeJabHbIX YyIJI€eBOAOPOAOB.
OcHOBHOH IIYTb OKUCJICHUA MOKHO IPEACTaBUTH CXEMOM:

R-cH, 0¥ R cH,om W R crno 19

cnupm anvoe2uo
ol R coom ¥ cos H,0
Kap6oHo8as kucioma

HauOonee sHEpruYHO OKUCISAIOT ajKkaHbl OakTepuu Pseudomonas, Muko-
0akTepuu, aAKTHHOMHUIICTHI.
Jns npoueccoB okucnenus cnuptra C,HsOH

C,H.OH +30, - 2CO, +3H,0

Koncranra PaBHOBECHUS MOKET OBITH 3aIlMCaHa
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HWcnonb3yss U3BECTHBIC COOTHOIICHHUS ISl Pa3BUTHS MHKPOOPTaHH3MOB
(cm. nexnmu Ne 13 u Ne 14)

@——@0 @)
1+we_.3t
n
& = M- 3
* T+ K ®)

JUISL TIpoliecca OKHCIIEHHs dTaHosla @y B 3aBUCHMOCTH OT KOHLEHTpAIMU Qep-
MeHTa M 1 Apyrux (pakTopoB BBIPA3UM:

2 3 -2
o = M LF, D’HZO D’Oz
0~ 2 3 -2
1+ Feo, U’Hzo D’OZ

(4)

Oxmuciienne (peHOJIOB U X TOMOJIOTOB.

@eHon U ero TOMOJIOTHUS SBIAIOTCS TOKCHKAHTAMH 110 OTHOLICHHIO K MUK-
poopranm3MaM. Ho cymecTByroT Galuyuibl, CIOCOOHBIE pa3iaraTrb 3TH COCIH-
HeHnsa. Okucnenne (eHOI0B U X TOMOJIOTOB B IMIPUCYTCTBUX OAIIAIIT IIPOHUCXO-
IUT B MIPUCYTCTBHU OOJIBIIOTO KOJIMYECTBA KHCIOPoAa. B 3THX ycioBusax apo-
MaTHYECKHE YTIIEBOIBI OKHCIsIOTCS 10 H,0 u CO, 1o THIry

C,H.OH +70, - 6CO, +3H,0
HOBerHOCTHO — AKTHUBHBIC BCUICCTBA 10 OTHOILICHUIO K 6HOXHMI/I‘I€CKOM}’

OKHCIIEHUIO NensaTcd Ha “msarkue” u “xectkue”. Xectkue ITAB mpaxtuuecku
HE OKHUCJIAIOTCS, MATKHE — OKUCIISIOTCS, B 3aBUCUMOCTHU OT CTPOEHHUS.

Oxucjienue a30TocoAepKaliux BEIECTB.

benku — crnox#bie OPraHn4CeCKUEC a30TOCOACPIKAIIMEC BEIICCTBA HEIIOCPCI-
CTBCHHO HC YCBAMWBAKOTCIA MUKPOOPIraHU3MaMU.

HeKOTOpLIe T'pynribl MUKPOOPraHU3MOB CHOCOGCTByIOT TUAPOJIN3Y IO CXE-
ME

Genxn [ TS nonunenTuas [ U ammmoxucrorst
OOGpasoBaBuecs aMHHOKHCIIOTH! MO BIHMSHHEM IPYIHX MUKPOOPTaHU3-
MOB, cOAepxKaIux GepMeHT TpaHCAMHUHA3Y, II0IBEPraroTCs Ae3aMUHUPOBAHUIO,
T. €. Pa3NIOKEHHUIO ¢ BbIAeNeHIHEM aMMuaKka. OHO OCYILECTBISIETCS PAa3INYHBIMU
MY TSAMH:
1) mpsimoe ne3aMUHUPOBAHUE
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R-CH, —ClH—COOH - R-CH =CH -COOH +NH,

HenpeesibHas KUCI0Ta

NH,
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2) OKHCINTENEHOE Ae3aMIHIPOBAHNE

R~ CH=-COOH 0@ R € o NH,
NH, COOH

3) BOCCTaHOBUTEIHHOE IE3aMHHUPOBAHIE

R-CH-COOH o't R crx coom NH,
NH,

[pormecc pa3noxXeHns: MPOAYKTOB TUAPOII3a OSITKOBBIX COSAMHEHUN MHK-
poopranu3MoB ¢ 00pa30BaHHEM aMMIAKa Ha3bIBACTCSI aMMOHHU(UKAIIHEH.
Pa3zno:xkenue kapoamuja.

[on neiictBueM ¢pepMeHTa ypeassl KapoaMu (MOUYEBHHA) THAPOIH3Y-
eTcs ypobakTepusiMu ¢ oopazoBannem NH; u CO,:

NH, —§=0+2H20 - 2NH, +CO, +H,0 « (NH,),CO,
NH,

Hurpnduxanus.
OOGpasyronuiics aMMHaK UCIIONB3YeTCsl B KaYeCTBE YHEPreTHUECKOro Ma-
TepHuaza HUTPO300aKTEepUAMHU. DHEPTHsl, HEoOXomuMast Ui >KH3HEAESTeIFHO-

CTH HHUTPO300aKTEpHH, MOIydacTcsi B pe3ynbTaTe (pepMEHTATHBHBIX pPEaKIHil
OKHCJICHHS] aMMHaKa U COJIEH aMMOHHS KHCIIOPOJOM:

2NH, +30, — 2HNO, +2H,0
(NH,), +30, - 2HNO, +CO, +3H,0

OTH TpOoIEeCcCH OCYMIECTBIAIOTCS OaKTepHUsMH, TIaBHBIM obOpa3oM Nitro-
SOMoONas, TOIBKO B a9POOHBIX YCIOBHSIX.
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Edéoey ™16
Pous mukpoopzanusmoB 8 npoueccax
asapobHozo okucaeHua npumeceit cmouHolx 600

(uacmeo 2)
Tear:

1. AySTATTA dagéTeeAied RAOTTAA0RARE AAUIAN0A
2. DTl & caéTTTIAGTTRO dacee+i(0 AeaTa A0TEATeY
3. pacéTeedied acToiTaadeatied ToaaTe-Aneed Maae1ares a afaysTaras fienodiad
4. TOTOARAD ARTe0de08ea0Re

Cepa BXOOHT B COCTaB HEKOTOPHIX OCIIKOB; TIPU THAPOIUTHICCKAX PEAKIIH-
SIX pacmaga OeNKOB OHAa BOCCTaHABIHMBACTCS IO cepoBoaopona. OKHcIeHHE

CEepPOBOIOPO/IA OCYIIECTRISICTCS B IBE CTaIHN
2H,S+0, - 2H,0 +2S
28 +30, +2H,0 - 2H,S0,

O061asi HAMPaBJIEHHOCTH A3POOHBIX MPOIECCOB

1. OkwucneHue B mporecce IHeProooMeHa.

2. CuHte3 6MOMacChl KJIETOK B KOHCTPYKTUBHOM OOMEHE.

3. OkucleHue OpraHi4eckuX BELIeCTB, BXOAAIIUX B COCTaB KJIETOK, UTO Xapak-
TepU3yeTCs MOIHBIM OMOXUMHUYECKUM MOTJIOIEHUEM.

Ponby_muxpoopeanuzmoe 6 pasnodcenuu opeanuyeckux sewjecms 6 awa-
9POOHBIX YCIOBUSAX.

OOmiee HarmpaBieHHE OMOXMMHYECKHX HPOLECCOB M COCTABISET MPEIMET
U3Y4YEHUs Pa3INYHBIX (GOpM OpOKEHHS W YCIOBHH pa3iuuHbIX GopM Oposke-
Hus. bpokenune nemnono3sl HHUIMUpYeTcs OakTepusmu poaa Clostridium. Otu
TIOJIBMYKHBIE TTAJIOYKH 00pa3yroT BHYTPH KIIETOK KpymHble criopbl. Cpean HuX
BBIJICISIFOT Me30(duibHbIe, ocylecTisitomue npouece npu 30-35°C, u Tepmo-
¢ubabIe — 1ipu 60°C. [Ipy Me30dubHOM OpOXKEHUH 00pa3ylOTCs YKCYCHasl U
MoinouHbie kuciotsl, C,HsOH, CO,, H,, O,. Tlpu TepMopuIbHOM OpOKESHUH
oOpa3zyeTcsi Te ke HPOJYKTHl M MypaBbHHas KHCIOTa. B Tabnuie npuBeaeHb!
JJaHHBIE, XapaKTePHU3YIOIINEe 3aBUCUMOCTh MEXIY TEMIIEpaTypol, CKOPOCTBIO U
[IIyOUHOI pa3iioKeHUs LEJUII0NI03bI OaKTepUsIMU.

Tabauya. VI3MeHeHNEe CKOPOCTH M INTyOWHBI paclaja LEeJUTIoNo3bl B 3aBHU-
CHMOCTH OT TEMIIepaTyphl COpaKMBAHMSI.

Temneparypa | IIpomomkuTensHOCTD COpoxeHo CozepKaHue CIIUPTOB
Oposkenus, °C | OpOXKEHHs, CyTKH LeJUTI0N03bL, % | r/n %

62 5 91.7 6.0 20.0

45 30 69.0 0.36 3.8

35 120 41.0 0.16 0.1

Macnanoxucinoe bpooicenue.
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OCOOEHHOCTRIO ABJAETCS 00pa30BaHWE MACISTHOM, YKCYCHOH KHCIOTHL, CO,
u H,, OHO BBI3BIBAaeTCSA MaciIHOKHCIBIME OakteprsiMu Clostridium butiricum.
CxeMy MacIsIHO-KHCIIOro OPOKEHHUs CyMMapHO MOKHO 3alicaTh B BHE:

C,H,0, — CH,-(CH,), -~COOH +CH,COOH +C0, +H,

BporkeHre NMEeKTHHOBBIX BEIIECTB OCYILECTBISICTCS OakTepHsMHu U rpuba-
MU, THAPOJIN3YIOIMIMMH EKTHHOBBIE BEIECTBA, HAPUMEDP, OOIUTIaTHBIMU aHa-
apobamu Clostridium felsIneum.

PaznoxxeHne KMpOB B aHadPOOHBIX YCIOBHUSX, BBI3bIBAEMOE BO30YyIHUTENS-
mu Clostridium perfringens u Ip. IPOXOAUT uYepe3 CTAAUI0 00pa30BaHUS TIIU-
LIEpUHA 1 )KUPHBIX KUCIOT. KoHeuHbIM npotykToM siBisttotcst Metad u CO,.

Memanosoe bpooicenue.

MeTtaHoBOE OpOXKEHNE — CIOXKHBIA MPOIECC, MPOTCKAOIINI P YIaCTHH
HECKOJIBKUX TPYyNH MHKPOOPraHu3MOB. CyIIHOCT OCHOBHBIX 3aKOHOMEPHO-
CTEll METaHOBOTO OPOKCHUS 3aKJIIOYACTCSA B COPaXMBAaHWU OPTraHUYECKHUX KH-
CJIOT, CITUPTOB, OOPa3yIOIIUXCSI HA MEPBON CTaAWU OPOXKEHMS, C BBIACICHUEM
CH, u CO,. OcHOBHBIC OMOXIMHUYECKHE MIPOIIECCHI, IPOTEKAIONINE C 00pa3oBa-
HueM CH,4, MOXHO BBIPa3HTh CICAYIONINMH YPaBHEHUSMHU:

a) Opo’keHHe OPTaHNYeCKUX (KUPHBIX) KUCIOT

4HCOOH - CH, +3CO, +2H,0
0) criupTOB
2C,H,OH +CO, — CH, +2CH,COOH
B) BoccraHoBieHne CO, BOIOpoIOM
CO, +4H, — CH, +2H,0
Oxomno 70-75% wmetana obpasyercs uz CH;COOH, a octanpaoe — u3 CO,,

H, n npyrux coequnenuil. O61mee sMnupUyYeckoe ypaBHEHUE METaHOBOTO Opo-
JKEHHUS C yuyacTHeM BOBI JUIs BemiecTs, coaepxkamux C, H u O, nmeeT BUJ;

C,H,0,+(n-% -DyH,0 - & -2 +5)co, +(2 44 Dyen,
4 2 2 8 4 2 8 4
OCHOBHBIMH BO30YIUTEIIMHA METAaHOBOTO OPOXKEHUS SIBISIETCS IaJOYKO-
BHIHBIC W KOKKOBBEIE (hopMbI Oaktepuii. [Iporeccsl oOpa3oBaHHs MeTaHa HC-
MOJIb3YIOTCSI MUKPOOPIaHU3MaMH B DHEPreTHUeckoM oOMeHe. MeTtaHoBoe Opo-
JKEHHE MIPOTEKaeT B cpenax ¢ pH 5-7.

Pazno:keHue a30TocoepRaluxX OpraHu4ecKux coeMHeHuit
B aHA3POOHBIX CHCTEMAX.

PasnoxeHue GelKoOB 3aBepiacTcss 00pa3oBaHHEM aMHUHOKHCIOT apoMaTH-
YECKOro psifia, MEpKanTaHOB, CEPOBOIOPOaa. MHOIHE U3 3THX BEILIECTB UMECIOT
HETPUSITHBIN 3amax. AHa3poOHOe pa3iokeHHe OENKOB BBI3BIBACTCS CIOPOOOpa-
3yromumu nanoykamu Balillus putrificus, Bacillus sporogenes.

I[Mporecc neHUTPUPUKALIME 3aKTI0YACTCS B (DePMEHTATHBHOM BOCCTaHOBJIC-
HHM HUTPAaTOB O CBOOOJHOTO a30Ta B aHa’pOOHBIX YCIOBHAX. Bo30ymuTenu
nenutpudukanun: Bacterium denitrificans, Pseudomonas flourescens. Boccra-
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HOBJICHHE HUTPATOB CEPOH MOCPEACTBOM CEpPOOAKTEPHil IPOTEKAET MO CXeMe

6KNO, +5S +2CaCO, — 3K,S0, +2CaSO, +2CO, +3N,
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Edaéoey 117
Coopyxenua no ouucmere cmouHsix 600
nomoubro mukpoopzanHusmo8 (vacme 1)

0

0 aTa 7a aydToaiéad
~T00 aT4 Ta aeT0eelodad
ed caéTiTiaoinoe fitoaoee.

HauanpHbIe cTamum pa3ioskeHus CBOIATCS K IMPOIIeccam:

1) copOumst 3arpsA3HAIONIETO BEIIECTBA HA “aKTHBHOM ™ WJIE B CITydae adpoOHOTO
mporiecca;

2) B aHa’pOOHOM IIpOIIeCCe aHAIOTHYHO T1. 1) IpoTekaeT Ha wiie Win Ha Oakre-
PUSIX, KOTOPBIE IEHCTBYIOT MO MPUHITHITY OPOKCHUS.

Crnenyrommas craans MPUBOAWT K MuHepanu3aimu. HawanpHas craaums —
copOIusi — (U3HKO-XMMUYECKUI Tporiece, a mepepaboTka aacopOUpOBaHHBIX
3arpsA3HEHUI B a3pOOHBIX M aHA3POOHBIX cpefax — MUKPOOHOIOTHUSCKAN TIPO-
necc. CopOrus Ha mite B 00oux cpenax nporekaet 5—10 MuHyT. MuKpoOHOIIO-
THYECKHHA TIporiecc o0paboTKH 3arpsA3HEHUH aKTHBHBIM HJIOM MPOTEKaeT 4JackHl,
cytku. [IpoTexanne mporiecca 3aBUCUT OT CIEAYIOMINX YCIOBUH: TeMIepaTypa
BOJIBI B COOPYKEHISIX, pH cpesl, Hadudre KACIOpoIa | T. I..

Buasl OYNCTHBIX COOPY)KEHHH Ui OKHCIHUTENBHBIX IMPOIIECCOB B a3po0-
HBIX YCIIOBHSX:

1) asporeHkw,

2) OMOUIBTPHI,

3) oYHCTHBIE TIPYIBL,

4) moJist opoIIeHus M (PUIBTPALINH.

B asporenkax u Ha OMOPHUIBTPaX MPOUCXOIUT MHTEHCHBHOE TEPEMEIIH-
BaHHE aKTHBHOTO KOMIIOHEHTA MJIa C BO3AYXOM. B OYHCTHBIX NpyAax W Ha IO-
JISX UIEeT MEIJICHHOE TIepeMEIINBaHHE .

O4ncTKa CTOYHBIX BOJ B a9POTEHKAX MPOTEKAET B MIPUCYTCTBHN aKTHBHOTO
Wja ¢ UCKyCCTBEHHOM aspanyei, BKIoJarolen

a) TPOIYB BO3IyXa KOMIIPECCOPOM CKBO3b TPYOBI MM ITACTHHBI C OTBEP-

CTUSAMU (TTHEBMAaTHIECKas adparvsi);

0) MexaHMYecKoe B3OMBaHKE BO3IYITHON CMECH MeIIaIKaMH.

KommgectBo momaBaemoro Bo3myxa B cuctemy ompenenserca BIIK. 3asu-
CHUT OT HapIHajbHOTO AABJICHUS KUCIOPOAa U COCTOSHHS BOABI. Pacxon Bo3my-
xa A B o0beMe Ha 1 00beM CTOYHOM BOJIBI PACCUUTHIBACTCS O (hopMyIie

- hz - hl
S [# 2,099

rae h; u hy— BIIK, cooTBETCTBEHHO, CTOYHOM U OYHIIIEHHON BOJIBI;
1 — MPOLIEHT UCIOIb3YeMOT0 aKTUBHBIM UIIOM KHCIOPO/Ia;
S'=1.29r — macca lu cyxoro Bo3myxa.
PaccunranHblii 00beM BO3/yXa IOACTCS B TEUCHHE BCETO OKUCIMTEIHHO-

@
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ro mporecca. O6beM NOJauM JODKEH 00ecreunBaTh IEPEMENINBAHUE BCETO
o0beMa, 4TOObI aKTHBHBII WJI HE OTJaraics Ha CTEHKAaX a’pOTEHKA H qTo6LI
TIPEIOTBPAIIATICS MPOIECC aHaspOOHOro 3armBanms. IIpu pacxoge 4 = 3m/r
Ha lM MOBEPXHOCTU CYLIECTBYET PUCK IUIOXOro mnepeMemmuBanus. [lpuy 4 =
10M°/r Ha 1M MOBEPXHOCTH MET CIHMIIKOM OypHas aspanus. OnTUMaIbHOE
3Hauenne A = 6M7/T.

TemmneparypHbIe yca10BHS.

TeMmepaTypHbIil peKuM ONpenenseTcs TeMIepaTypoll MOCTynarouie Bo-
Il U BBICOKOHM TEIUIOEMKOCTBIO BOABI. Temmeparypa KaHaJIU3alMOHHOM CTOY-
HOW BOJBI JIGKUT B quanazoHe 8—25°C. MUKpOOUOIOTHYCSCKHIA MPoIecC B ad-
POTEHKaX OCYLIECTBIISIETCS! aKTUBHBIM MIJIOM, COJICPIKAIUM JIUCIIEpPTUPOBAHHbIC
KOJIOHUH.

Konmuectso mia B 111 coctaBisier St B pacuere Ha cyxoe BeniecTBo. Cyxoe
BEIIECTBO — OCTATOK IPH BBICYIIMBAHUHM XuAKoro obOpasma mpu 105°C. 1x
KHUJIKOCTH OT(QHIHTPOBEIBAIOT U BHICYIINBAIOT. OOBEM aKTHBHOTO HJIa COCTaB-
msiet 10-25% ot o6bemMa KHUAKOCTH B a3POTCHKE. AKTI/IBHBII/I W — 3TO aKTUB-
HBII/I COpBEHT ¢ yaenbHOi moBepxHOCTHI0 S = 1200 M*/r. KommaectBo GakTepuit
10"

B pe3ynpTaTe paboThl a9POTEHKA IPOUCXOJUT
1) pe3koe cHIKEHHE KOHIICHTPAUH 3arPSI3HAIOIINX BEIIECTB;

2) copOIHst OpraHUIEeCKOTO BEIIeCTBA Ha IOBEPXHOCTH aKTHBHOTO HJIA;

3) mOBHIMIEHHE COAEPIKAaHMSI OPTaHMYECKOTO BEIIECTBA B pe3yibTare (epMeH-
TaTUBHOTO Pa3JIOKCHIUS;

4) MOHKEHHE COJEP)KaHNS aMMOHHUUHBIX COJIeH W 00pa3oBaHHE HUTPUTOB H
HHUTPATOB, T. €. IPOUCXOIUT MUHEPATH3ALIS OPTAaHUIECKOTO BEIIECTBA.

BIIK B asporeHke cHMXKaeTcs, U depe3 2—3 daca gocturaet 21 mr/a. CopO-
s 1 pepMEHTATHBHAS IECOPOLIS MPOMCXOANT B a9POTEHKAX MUHEPAIH3ALIH
B YCJIOBHSIX BTOPOTO OTCTOWHHKA.

O4ncTKa CTOYHBIX BOJ Ha OMouIbTpax.

BuodpuneTpe comepkat MaTepuan rpy0oi 3arpy3ku: meOeHb, MUK, Tpa-
Buii BIcOoTOM 1-3 M. I'py0ast 3arpys3ka sBISeTCs aKTHBHBIM COPOCHTOM, YTO
CIOCOOCTBYET 0OPa30BaHMUIO IUICHKH, 3aCEJICHHON MUKpoopranu3Mamu. JlaHHas
CTPYKTypa TMoiyunia Ha3Bauue Onodmiprpa. buodmisTpsl aspupyroTcs B BO3-
nyxe. Camu nopsl OmodmineTpa comepxar kuciopon. Hapsany ¢ BeHTHIHpYe-
MBIMH MOJIOCTSAMHU OHO(GUIBTPA UMEIOTCS M TaKKe, KOTOPbIE 3apacTaioT. B aTux
ciiydasix paboTa MpoTeKaeT Mo aHa’dpOOHOMY MeXaHH3My. Bo3MOkHO 3apaxe-
HUE TUICHKH OMO(QWIbTpa MAaTOTeHHBIMU OakTepusmu. [lo 3Toi mpuiwmHe OWo-
GuIBTpHI MoABEpraroTCs Ne3nHpeknuu. M3roroBinenne 6nopmibTpa BBICOTON
2-3 M mpecnenyer 1ens u30exaTb MpopelB OMOIIICHKH. B ToM ciydae, Korma
aT0 HabmromaeTcs, Boja U3 (PHIbTpa BBIXOIUT HEAOOUYHWIICHHAs. TakuMm obOpa-
30M, TPH IpoIecca OMpeNeNsioT paboTy OmodmibTpa: copbmms, anddy3us
3arpsA3HSIONIETO BENIECTBA B MOpax OMOGWIbTpa U AeHcTBHA (hepMeHTa OakTe-
puii TI0 TepepabaTHIBAHUIO 3arpsS3HEHUH CTOYHBIX BOA ((YHKIIMOHHPOBaHHE
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OMOIIeHO32).
Copoumsn A" = A,(t, [X) 3aBucur or psima napamMeTpoB M ONHMCHIBAETCS
ypaBHEHHEM COpOIMN

1
ar=pCh @
rne C — paBHOBECHAs! KOHIIEHTPALMS 3aTr PSI3HAIOIINX BEIECTB;
B, n — KOHCTaHTBHI, 3aBUCSIIUE OT BPEMECHH t,
X — BBICOTA 3aTPY3KH,
A, — Benn4nHa, XapakTepusyromias nudQy3uro BemecTsa B IOPEIL.
Huddysus onmceiBaercs ypaBHeHneM Duka (cM. sekiio Ne6)

0 A, _DdZAO
dt  dx’

pELIeHNEM KOTOPOTO SBISIETCS HHTET PNl BEPOATHOCTH

X
A, =erf —— 4
o =erf 2JD1 (4)
D — xorp¢unment quddysum.
Bsenem kputepuii @ypne
Dt
FO =— (5)
X
Toraa pemeHne MOXKeT OBITh BEIPAXKEHO B BHIE

©)

b (6)
a—-=er 6
I

A, 2R

Kommgectro BemecTBa A, pa3nararomieecs pepMeHTOM OHOIUICHKH, OyIeT
OIpeNIeIITh KOHCTAHTY paBHOBECHS Iporecca copounu K
K=t )
C

Konnenrpamus ¢pepmeHTa OyIeT onpenensiTbes BRIpaKeHUEM

A
% L ®
1+A% C+4

BrodunbTpsl O CpaBHEHHIO ¢ a3pOTEHKaMH OoJiee MPOM3BOANTEIBHBL. B
a’poTeHKax Ipolecc 3akaHanBaeTcs 3a 4—10 gacos, a Ha OmodmpTpax 3a 1-2
yaca. OuIbTPBI, Yepe3 KOTOpPHIE MPOILYBACTCS BO3AYX, Ha3bIBAIOT adpodmiIbT-
pamu. bruoduiabTpsl Hy)KIAOTCSA B YHCTKE OT IATOTEHHBIX OakTepwii; ¢ 3TOH
LENBIO UX XJIOPUPYIOT.

D, =M
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Edéoey ™18
CoopyxeHnua no ouucmke cmoursix 600

C NOMOUWLBIO MUKPOOPp2aHu3mob (vacme 2)
Tear:

1. OneTaey 18 4 4 afoancaar1ao ataTaiad
2. ERTTEICT: HaTa.

3. EfATTél aoeeé.

4. Edéoddee a0aToa oera T+ 00 ATTo6zaTeé.

MeTo0M MHKPOOHOJIOTUYECKONH OYMCTKU MCIHOJIB3YIOTCS TAKKE IS OYH-
CTKH €CTECTBEHHBIX BOJIOEMOB. B KkauecTBe copOHMpyloIero Marepuaia BbICTY-
IaeT CJIOW MOYBBI, OMBIBAEMBIIl BOJIOW, a’3pHPYyeMbIi BO31yXOM arMoc(epsl U
3aCeNICHHBIN Pa3IMYHBIMH MUKPOOPTaHM3MaMH. AKTHBHAs TOJIIIMHA CJIOS MOY-
BBl — 20-25¢cM, azcopOupyromas MOBEpXHOCTh — OTPOMHA. Y CIIOBUE adpaliu
CO3JAI0TCsI KUCIIOPOAOM BO3yXa.

TemnepaTypHbIil pexuM onpeeseTcs KIMMaTu4eckuMu ycnosusMu. OHu
ONaronpusTHBI B JIETHEE M YXYy/IIAIOTCS B 3UMHee BpeMs. [loaTomy naHHBIE
METO/bI OYUCTKH 3P PEKTHBHBI B YCIOBHUSIX MATKOTO KIMMaTa.

OuncTHbIE NPYaBI.

B naHHOM MeTO/e MOBEPXHOCTh OUHUCTHOTO Mpyna pa30MBaeTCs HA y4acT-
KM Tak, 4TOOBI CTOYHAS BOJAa pa30aBisuiach YUCTOW B COOTHOUICHUH 1:5. DTH
MPYABl 3aCeNsIOT 3epKaTbHBIM KaprmoM. CooOINEeCTBO MHKPOOPTaHHM3MOB B
npynax ¢popmupyercs MezacanpoOHbIMU popMamu. JIOHHBIN W CIOCOOCTBYET
Pa3BUTHIO pacTUTEAbHOCTA. OCHOBHBIM OOWTATENEM JOHHOTO WA SBJISETCS
OOBIKHOBCHHBI MOTBUIb, KOTOPBIH POCTCS B WIIe U ImepepadaThIBacT €ro 3a
CYTKHU B KOJIMYECTBE 6—7 €IMHUI] COOCTBEHHO# Macchl. [ITaHKTOH JOHHOTO Mia
(ocymiecTrisitonyiA (POTOCHHTE3) MOMOTACT OYHIIATEH UII HE TOJIBKO B BOJJOEMAX
C CWJIBHO 3arpsi3HEHHON MPECHOI BOJOW, HO U C cojieHO# Bojoil. bakTepuans-
HBIY [UTAHKTOH U MHOXKECTBO KHMBBIX PACTUTEIBHBIX (JOPM CITOCOOCTBYIOT OHO-
XUMHUECKOMY pacrajy. BHeliHe ouncTHbIE MPYIbl BBITJSIAT KaK €CTECTBEH-
HbIC BOJIOEMBI O3 3aMeTHOro 3amaxa. Bona, ouumaemasi B mpyaax, Oorarta
IJIAHKTOHOM.

PesynbTaThl MUKPOOHOIOTHYECKHIX TPOIIECCOB B MPYIaX CBOMASATCS K CIie-
JYIOIIUM SIBJICHUSIM
1) B npyaax mpoTeKaeT MOYTH IOJIHAST MUHEPATH3allHs OPraHUIeCKUX BEICCTB

u BIIK monmxkaetcs 1o 10—15 mr/m;

2) pe3Ko TOHMXKAETCS COAEPKAHUE a30Ta, KOTOPBIM mpeBpaiiaeTcs B Gopmy

murputos u muTpatos — NO, , NO; ;
3) IPOMCXOIUT 3HAYUTEIFHOE TIOHIDKEHHUE YHCIIa TATOTCHHBIX OaKTepHii.

oas ¢puabTpanmuu.

OuncTKa CTOYHBIX BOJ HA HOJIX (IIBTPALIMH COIPOBOXKIASTCS IpoLecca-
MH a’po0HOTO M aHa’poOHOTrO XapakTtepa. Mukpodopa monei (GuUIbTparum
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CKJIQ/IBIBAETCSl U3 MUKPO(IIOPHI CTOYHBIX BOIHBIX U MOYBBL. Cocmas Mukpo-
¢nopwer. Ha riyouse nina 30 cM comep KUTCs IPHOIU3UTENBHO 2 THICSIIU OaKTe-
puii, Ha Toyoune 50 cMm — | Thicsua. [Ipu muamerpe Gakreprwm, 0.002 MM mo-
BEPXHOCTb, KOTOPYIO 3aHUMAIOT OakTepHuu, orpoMHa. Mukpodiopa Ha moisx
(GUIBTpay MOKPHIBACT IUIOMAgs 24 THIC. M. | MIJI CTOYHBIX BOJ COIEPIKHUT
900® GaxTepuit u, T. 0., nepepabarsizaet 500'® Gaxrepuii B cyTKH.

B pesynbrate, 60prOBI 32 CyIIECTBOBaHHE BHDKUBAIOT TOJIBKO T€ OaKTEpUH,
KOTOpBIE MPUCIIOCAOIMBAIOTCS K KU3HEASSITEINLHOCTH B JaHHOM BojoeMe. bak-
TEpUHM Ha MOJAX (GUIBTPALMK COPOUPYIOTCS IIOYBOH, obecrieunBas BHIOBOE
pa3HooOpa3ue OuoleHo3a.

[MpumeHnstoT 3 THNA OYUCTHBIX COOPYKEHHH: CENTHKTEHKH, JABYXSIPYCHBIC
OTCTOMHUKHM Y METAHTEHKH. 3@ OJIHH CYTKH CTOYHAas XKMIKOCTb OTAENIAETCS OT
B3BEIICHHBIX YaCTHI, JKUJKOCTh CIIMBACTCS, a YacTUIBl B 0ake ocTaioTcs. B
TIpoLecce XpaHEeHUsI 0CaI0K yIuoTHsieTcst u conepxut 80-85% Bnaru. Ilpore-
KalOT SIBJICHMS 3arHUBAHUS, HAYMHAaeTCs Opo)KeHHe, MHTEHCUBHOE Ta30BbIJIeNe-
HHUE IIOJHMMAaeT Ha IIOBEPXHOCTh OWOIUICHKY, KOTOpas CIY>KUT CpEeIoW Juis
pocta rpuboB. Takol mpolecc NMPUBOIUT K COXPAHEHUIO TeIUla B CHCTEME,
YBEJIMYEHHUIO CKOPOCTH paclaja OpraHMYecKHX BellecTB. B wmioBoil Macce
HaKaIUIUBAIOTCA XKUPHbIE KUCIOTHI ¢ pH 5.0-5.5.

MUKpOOBI pacuIeIuISIOT ONIKHU, MENTH/IBI, THAPOIN3YIOT JKUPBI, pa3pylla-
0T YTJIEBOJIbI, COpPaKUBAIOLINE KUCIOTHI )KUPHOTO psija. bposkeHne 3akaH4nBa-
eTcsl BhIJIEJIeHHEM ra3a. Belenenne cepoBo1oposia MPUBOAMT K 3710BOHUIO. [1o
9TOH NPUYMHE CENTUKTEHKU HE MOJYYMIIN IIMPOKOTO PAaCIIPOCTPAHEHUSI.

JIByXsipyCHbIE OTCTOMHHUKH NPEJCTABISIIOT U3 ce0s JIOTKU JUIsl CeMMEHTa-
LMK ANUCTIepCHBIX crcTeM. OcaZiok B ABYXSIPYCHBIX OTCTOWHHMKAX HE paccianBa-
ercs. B HeM akTuBHO nelcCTBYIOT MuKpoduopa IuieHkd. MnoBas >KHMAKOCTh
obnagaer OydpepusiMu cBolicTBamu ¢ pH 6.6—7.5. Beynenenne H,S He mpowuc-
XOJIUT.

MeTaHTeHKH — yCTPONCTBA THIA OPOJMIBHBIX KaMep, TAe CO3Jar0TCs Om-
TUMaJbHBIC YCIOBHUS Al OpOXKEHHsS IyTeM IOJJIepKaHUsd TeMIepaTypHBIX
YCJIOBHH 3a CUET MoJorpeBa Bobl. OCcylecTBIsETCS 3arpy3Ka CBEXKEro ocaKa.

O HeKTUBHOCTH OMOJIOTMYECKUX METOJIOB OUYUCTKU U OTHOCHTEIbHAS CKO-
POCTb pacnaja BEIEeCTB MOXKET ObITh OLICHEHa U3 JJAHHBIX TaOIHIIbI

TIpumechb HauaneHoe conepxxanne | Koneunoe comepkanue | Bpewms pacnana,
BEIICCTBA, T BEIICCTBA, T q

OeKHI 65,6 30,4 30,2

SKUPBI 62,8 14,4 48,4

nesunono3a | 55,5 3,0 52,5
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Eaéoey ™19
Jlpobuema onmumusayuu noobopa
mexHouaozuueckux cxem ouucmku 6o0sL Ha

cmaruyuax 3anadHo-Cubupckoil xeie3Holl
dopozu

ay 6adaéoddenoeéa aTarTal aafnaéfa.
00 T+ef0TTaT éaféada dTaa Nedasee il — 1T00a4E0a&(.
TRICTAATS g S n

élcTaaTey OeceeT-6e1e+afiéed cfafeé a8y Troeiecavee fidai

)

I'uaporeosiornyeckasi XapakTepuCTHKA PerMoHA
3anagnoii Cudupn.

3amagao-Cubupckuii apTe3manckuii OacceiiH, 3aHUMas OOJNBIIYIO TEppH-
TOPHIO, XapaKTEPU3yeTCss Pa3HOBUAHOCTSIMU YCIOBHN 3ajlleraHus IMOJ3EMHBIX
BOJI, pa3iMuUeM COCTaBa BOJl, MUHEPAIM3alliK, TeMIepPaTypbl U T. A.. B psae
CITy4aeB 3TH BOJIbI OTBEYAIOT CTAHIAPTY, B Psilic — MIMEIOT BBICOKOE COJICPIKaHHE
CcoJIei, xKere3a, MEeI04r U JPYruX KOMIIOHEHTOB. BBIOOp CXeMbl OYHCTKH OTIpe-
JIeTSIeTCSl TUIPOTEOIOTHYECKOM XapaKTePUCTHKOM MECTHOCTH, a TaKKe HMHKe-
HEPHBIMH PELICHUSIMH, O0CCIEeYHBAIOIIUMU JIOJTOBEYHOCTh U HANICKHOCTh
CHCTEM OYHCTKH.

OuncTka BOZ MepBoi rpymmsl (cTaHus bapabuHCK 1 1p.) OCyIIecTBIIeTCS
Ha KacKaJe, COCTOSIIEM U3 HECKOJIbKUX OCHOBHBIX TEXHOJOTHYECKHX IIIEMEH-
TOB; CXeMa KOTOPOro JaHa Ha pucyHke 10.

Bona Bona
CKBaXXUHBI K MOTPeOUTENTIO

as’parop

Puc. 10. [lpunyunuanvras cxema Kackaoa 04UCmMKU 800bl.
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1. YcrpoiicTBO NOMy4eHUs THIPOKCHIA JKETIE3a.
2. @Ounptp 00e3XKeNe3UBAHNS C MECUAHOH 3arpy3Koii, 00eCIIeYnBaONINA JOBe-
JIeHUE 00E3KEIIC3UBAHMSI 1O HOPMBI.
+ + +
3. <I>1§J+11,Tp UL YMATYCHUS BOABI IyTEM YAAICHHsS HOHOB cat, Mg?*, Fe*,
Fe™", HCO5'.
o +
4. OunpTp KATHOHUTHOM OYHCTKH OT HOHOB Na K*, noBenenue 10 CTaHIapTa

MUTHEBOI BOJIBI, Aerazanus — yaanenue CO,.

5. OwIbTp AHNOHWUTHON OYHCTKU: yNAJIICHHE MPEBBIMIAIONINX HOPMBI aHHOHOB
CIl, SO,~.

6. OwIbTp AN yOANeHUS OCTAaTOYHBIX OPTaHWYECKHX BEIIECTB HA aKTHBUPO-
BaHHOM YTJI€.

Bropas cxema OYMCTKH BKIIOYAaeT B KayecTBE 3BEHBEB: | — a’parop, 2 —
GUIIBTp 1T M3BICUCHUS JKene3a, 3 (4, 5) — 3TeKTPOoIuaIi3aTop, MO3BOIISFOIIIHA
pa3mensaTh OUCIEPCHYIO B AMCIEPCHOHHYIO (a3y B mporecce nuanms3a. Cokpa-
IIaeT YacTh 3BEHBEB, HO YIOPOXKAECT TEXHOJIOTHIO, H MOXET OBITh NPHMEHEH
Tam, I7ie HeBBICOKAa CTOUMOCTD JIEKTPOIHEPTUH.

Bropas rpymma Boz (Tatapckas, YaHs! 1 1Ip.) oUMIIIaeTCs Ha Kackaje, cxe-
Ma KOTOPOTO BKITIOYAET CIICIYIOIIHE HIIEMEHTHI:

1) asparop,

2) ¢hunbTp M3BICUCHUS Kele3a,

3) H —xaTnoHHUTHBIA QUIBTD,

4) nerazarop,

5) uABTP ¢ aKTUBHPOBAHHBIM YTIIEM.

Tpetss rpynma Box (THUxponorniyeckue ycnoBus craHumii Kaprart, YOwuH-
CKO€) TIPOXOJHUT 00pabOTKy OCPEICTBOM
1) asparopa,

2) ¢unbTpa I U3BJICUSHUS JKeTe3a.

[TonaBaemas moTpeduTeno Boaa He orBedaeT TpedoBanumsM ['OCT 2874-89,
HapymmatoTcss HopMatusel [ OCT mo MuHepanmM3aIy 1 CoAeprkaHuio xenesa. Bo
MHOTHX MCTOYHHKAX BOJA OTIIMYAETCS BHICOKOM IIIEIOYHOCTHRIO, Oostee 10—15 mr-
9KB/11. Bee mpemnoskeHHpIe CXeMbI TI0 YCTPAaHEHHUIO STHX HEIOCTATKOB CIIOXKHBI M
noporu. VIOHWTHBIE W DIEKTPOXUMHYECKHE METONBI OYCHb YYBCTBHTEIBHBI K
COZIEPKaHHUIO JKelle3a B CKBakuHe. Ecim oT jkeme3a He M30aBIATHCS, TO OHHU HE
sddexrnpmbr. Conepxanne Fe?* | Fe*" noxomur 10 0.5-3.0 mr. sxe/1. [TosTomy
o0e3KeNe3nBaHne CKBOKMHBI — BaKHEUIAs omepanus. TOIBKO B TOM Ciydae
MOeT OBITh 3P PeKTHBHA padoTa MO IKCIUTyaTalliH OCTAIBHBIX 3BCHBEB CXEMBI.
[TosToMy 1€1eC000pa3HO WCTOYHWKH BOIBI — CKBaXWHBI 3aMEHSTH IPYTHMHU
CKBKMHAMH U APYTUMH WCTOYHHKAMH — TEPEHTH Ha OYHCTKY MOBEPXHOCTHBIX
BOJI M CMEIIMBaHHE BOJ PA3TUIHBIX HCTOYHHWKOB. MH)KEHEpHl JOJDKHBI HANTH
ONITHMAJTFHEIEC U 3((PEKTUBHBIE METO/IBI OYHUCTKH BOIBI OT JKelie3a B CaMOM CKBa-
xwuHe (Bupenokc). [Ipy pemeHnr Takoro poja TEXHOJIOTHYECKHX 3a1ad BaXKHO
3HATh 3aKOHBI TEPMOIMHAMHKHN, KHHETHUKH, MEXaHI3MbI MaccoIlepeHoca 1 ycio-
BHSI KOHKPETHOM a3poJIoTUH U peosiorud. [Iporpecc TeXHMUECKU U SKOHOMHYE-
CKHUH JIKUT HA MYTSAX MIMPOKOTO MPUBICUCHUS (IBUKO-XUMHIECKUX TPEICTaB-
JICHUH 0 MUKPO- U MaKpOSIBICHHAX.
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Jlpobuaemol skosozuu Bo0HbLX pecypcoB
no OaHHblUm nybaukauuilt 6 aumepamype

[Ipo6neMbl 3KOJIOTHH, €€ 33Jaud M MyTH PEIICHUs SKOJIOTUYCCKUX CUTya-
Uit B 007aCTH, PETHOHE, pailoHe CIenyeT, MPEkKAe BCEro, pacCMaTPUBATh C
MO3UIUI MOCIENCTBUM, KOTOPBIE HECET MPOrpece, T. €. KaK pe3yibTaT perpecca,
€ro JI0JIM B JIaHHOW CHUTYyallud, a 3aTeM YXe KakK SIBJICHUS MOpsAKa delloBeue-
CKOH, XO3SHUCTBEHHOM, TEXHOJOTHUECKOH 0e30TBETCTBEHHOCTH. B mpoTuBHOM
cllydae HET BO3MOKHOCTH IOHSTh U YCTPAHUTh IKOJIOTUYECKUE OCJICTBUS CTPO-
T'0 Hay4YHBIM ITyTEM, M TOTJIA MOCICACTBHS TAKUX OCICTBHI CTAHOBSATCS 3HaAMe-
HEM JIEMOHCTpalui, FOJIOCOBAHUN U MPOCTO HEPETYIUPYEMBIX UEIOBEUYECKUX
SMOIIHH.

1. MupoBoii okeaH.

CpenuzeMHOe Mope ocTaeTcsl 3arpsi3HeHHbIM. Kynaromuecss B HeM 4yacTo
PHCKYIOT MTOJXBaTUTh BCEBO3MOXKHBIE 0OJIE3HH — OT MH(EKIIMOHHOIO rernaTHTa
JI0 KOXKHBIX 3a00JI€BaHMH M BOCHAIICHWI MOJNOCTH pTa. B momynspHoi KHure
“Panenoe mope”, omyoOnmukoBanHOH Bo @paniuu, okeanorpad XK.-M.Kycto ¢
00JIbI0 TOBOPUT 00 YHHUYTOXKEHUH HEKOIJa 04apoBaTENIbHBIX CPEIU3eMHOMOD-
ckux OyxT. OmHa u3 Hux — Koptmyc, koTopas o0e300pakeHa “TISITHAMM Ma-
IIMHHOTO Maclia, THUIOIUMH OBOILAMHU, AOXJIBIMU Kpbicamu™. “CTOMKHIA 3aTX-
JIBIH 3amax BUTAET HaJ IPsA3HON BOIOM — 3amax cMepTu”, — nuiieT Kycto.

Mexay TeM Ha TOPU30HTE MasuUT YK€ HOBas ONMacHOCTb. Peub uuer o
OypHOM IIBETEHUH BOAOPOCIIEH — ()eHOMEHE, N3BECTHOM KaK “‘KpacHbIE TPHIIH-
BBI” (XOTSI OHU OBIBAIOT JKEJITHIMH, 3€JICHBIMHU, OYPBIMH U JPYTHMH).

“KpacHble pHIMBBI” HECYT CMEPTh MHOT'MM MOPCKHMM obutarensiM. Cuu-
TAeTCsl, YTO HEKOTOPbIE BU/BI (DUTOIUIAHKTOHA BBINTYyCKAIOT TOKCHHBI IIPH CO-
NIPUKOCHOBEHNH C kabpamu pbi0. [Iponuioli oceHbro Tpymbl Oosiee gecsiTka
ropOaTeIX KHTOB Mope BbiOpocuiio Ha Oeper y Keiin-Kona B mrare Maccauy-
ceTc. YueHHbIe HCCIeJ0BAIN MaKpellb, HalIGHHYIO B XKeIyAKax KUTOB. [leueHs
PBIO OKa3ajach HACHIIEHHOH TOKCHHAMM.

Jonroe Bpems yueHble HE MPU3HABAIU, YTO “KpacHble NMPUIUBBI — I000Y-
HBII MPOJYKT AESATENBHOCTH 4esnoBeka. OJHAaKo Tenepb npeobnasaeT MHEHUE,
YTO LIBETEHUE BOAOPOCIEH CBA3aHO C 3arpsA3HEHHEM MOpsl, B YACTHOCTH C yBe-
JIMYEHUEM COJIEp)KaHMsl B BOJIE HUTPATOB M (ocdaroB. ITH NMUTATEIbHBIC Be-
LIIECTBA, I0-BUIMMOMY, CTUMYJIUPYIOT pa3MHOKEHHE (DUTOIUIAHKTOHA ITOpa3u-
TEJIbHBIMU TeMraMu. Y OeperoB CkaHAWHABUH “KOBEp” BOAOPOCIEH NOCTHTal
onHo BpeMst 30 MUITb B IIMPUHY, 6 MU B ANHHY 15 SpJOB B TONIIMHY.

— MBI noHsIM, 9TO JOJDKHBI BECTH OOpHOY NMPOTHUB XMMHUKATOB, M J0Ka3a-
JIM, YTO MOXEM KOHTPOJIUPOBATh YTEUKy MECTUIMIOB U TOPOACKUX OTXOAOB, —
rosopur I'ynnap KymnenGepr, okeanorpa¢, padoratomuii B FOHECKO B Ia-
pwke. — OnHako, OOPOTHCS MPOTHB 3arps3HEHMs] MCKYCCTBEHHBIMH YaoOpe-
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HUAMHA MBI ITOKa HE HAYYHUITUCH.

2. 3o0Ha 3Kko0THYECKOro OecTBUS — ApaJl.

Bricoxmee mHO Apaja cTaio KPYIHBIM 0YaroM COJICHAKOIUICHUS U POXKIe-
HUS COJICTIBIICBBIX Oyph. besyaepikHoe BHeCeHHE B TIOYBY MHHEPAJIBHBIX yI00-
peHHi IPUBETIO K TOMY, YTO OPOIIAeMbIe 3eMIIM CTaJ OTPABICHHBIMH U CaMHU
MIPEBPATWINCh B MCTOYHHWK OTPABICHHS OKpYXaromero. B Bome AMynmapeu u
Celpmappil OOHAPYKEHBI STOXUMHKATHI, BBICOKHE KOHIICHTPAIMH BPEIHBIX
KOMIIOHEHTOB TSDKEIIBIX METAJUIOB, KAHIIEPOTEHHBIX BEIIECTB, BPEIHBIX OakTe-
pmii. M3-3a OTCYTCTBUS IPYTUX MCTOYHWUKOB OoIbIas 4acTh HaceneHus Kapa-
kanmmakckoit AP, K3pur-opauHckoii, YUAMKEHTCKOH o0acTelt poa0IKaeT MOob-
30BaThCs HEMPUToaHOHM Bomoi. Ho u Takoit Boabl He xBataet! [loTpebneHus ee
B peTHOHE B 5—6 pa3 HIKE HOPMBI.

Apan cMmepTenbHO OonieH. BoNBHBI JTFO/IH, KOTOPBIM HPUXOAUTCS MUTH OT-
paBIIeHHYIO BOAy. 3a mocienHue 29 net olmas CMEPTHOCTh HACENEHHS B ITHX
MECTax yBEJIHYIJIAch BJIBOE, YPOBEHH JETCKOW CMEPTHOCTH Bo3poc ¢ 44.7 Ha
THICAYY ponuBInxcs B 1965 roxy mo 71.5 — B 1986 roay, a B OTAECTBHBIX pe-
ruoHax J10 80-90. ITo K3pur-opauHCKON 00J1aCTH MHIIEKC MAaTEPUHCKOW CMepT-
HocTH cocTaBiseT 1.3 , uto Beime nokazatens CHI B 4.3 pa3a. Kapakanmak-
ckas AP, 3aHMMaBIIas 10ATOE BpeMs IEpPBOE MECTO B CTaHE IO POXKTAEMOCTH,
JUIUPYET HBIHE TI0 CMEPTHOCTH. B pernone 6oree 80% >KEHITMH TETOPOIHOTO
BO3pacTa cTpagaroT aHemuei (mpm cpenHem mokaszarene mo CHIT 27.3%). ¥V
87% >KeHITNH pa3nTuaHbIe XpoHuUeckue 3abonesanus. [loutn y 90% nereii B 1—
2 MeCSTIHOM BO3pacTe, MOCTYIAONINX B PaiioHHbIE OOJBFHHIEI, B MOYE OOHAPY-
JKIBAETCS PE3KO MOBHIIIEHHOE COIEep KaHUe COTEH.

Tonbko 3a mocieaaue 15 net B K3put-opauHckoii o6mactn Kazaxcrana 3a-
¢ukcupoBaHo 36 KpPYNMHBIX BCHBIIIEK MH()EKIMOHHBIX JMHIACMAN, WMEIOIINX
BosHOE TIpoucxoxaeHue. I1o Bcemy Ilpuypansio B 30 pa3 yBemramiacs 3aboe-
BaeMOCTh OpIOIIHBIM TH(OM, B 7 pa3 — BHPYCHBIX T'eIaTUTOM, 3HAYUTEIHHO
BEIPOC TPOIIEHT TyOepKyJe3HBIX, OHKOJOTHYECKIX OOJBHBIX (B 15 pa3 BeIme
BCECOIO3HOTO!).

3. 3anaano-Cubupckuii peruon. (HoBocudoupckas 00,1acThb).

Perymnsipapie HaOMIOACHNS 32 3arPA3HEHUEM ITIOBEPXHOCTHBIX BOJI IIPOU3BO-
naTes B 29 mynkrax obmactu (Ha 16 pexax u 6 o3epax). Kpome Toro, mo mepe
MTOCTYIUICHHUS HH(POPMAIUU OT XKHUTEJEH, KOHTPOIUPYIOUINX CIIyk0, 00 aBapwii-
HBIX cOpocax (BBIOpOcax) MBI IPOBOINM aHANU3EI IPAKTHYECCKH IO BCEM peKaM
o0macTH.

OTMeTuM, YTO HaMOOJbIIEe 3arPsA3HEHNE BO3AyXa B 001aCTH HaOIIOIaeTCs
B HoBocubOupcke, Mckutume, bepcke u p. . JInHEBO Ha CTalMOHAPHBIX, Map-
HIPYTHBIX ITyHKTaX M Ha [IEJIOM PsAe MPOMBIIIICHHBIX MTPEIIPUSTHH.

A T1e 0COOCHHO 3arps3HSAIOTCS TMOYBHI sAoXUMHUKaTamu? B 14 xo3siicTBax
obnactu Ha Twromamu 1340 rexTtapoB. ITuk 3arpsi3HEHWH ¢ Masi IO OKTSAOPb,
KOT[Ia Ha TIOJIAX MPUMEHSIOTCS SAOXUMHUKATEIL.

Bonbnnyio TpeBOTY BEI3BIBAIOT YPOBHH 3arps3HEHHS MANbIX peK ropoaoB. B
HUX KOHIIEHTpanus He()TEIPOTYKTOB, a30TOCOACPIKAIINX 3arps3HUATENCH, ¢e-
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HOJIOB B arpesie IpeBhIIaa CaHuTapHbIe HOPMEI B 12-28 pas, B peke UHs — B
8—13 pa3, B pexe OMb (HIKE Topona Kyiiosimesa) — B 3—8 pa3s, B peke Kaprat y
3nBuHCKa — B 3—4 pasa, B peke UymeiM y c. Spxu — B 6-13.5 pa3a. B ozepe
Yprom ¢eHonBI TpeBbImany KoHIeHTpanuu Oosee deM B 40 pa3. A30T amMMo-
HUMHEI — B 3—4 pasa, B peke bepas — B 5-30 pa3. B o3epe Manbie Yans! co-
nepxanue HedrenpomykroB mpesbimano I1JIK B 11 pas, a3ota HUTpUTHOTO — B
21 pa3, a30Ta aMMOHHIHOTO — B 4 pasa, B o03epe Spkyns (peronsr) — B 21 pas.
B o3epe bonpmme Yans! o HedrenpoaykraM npesbimierne o0suto B 8—17 1K,
o a3oTy HuTpuTHOMY — B 13 TI/IK, 1o a3oTy amMonmitHOMY — B Tpu [1JIK.

B HOBOCHOMPCKOM BOJOXpaHWIHIIE COAEpKaHWE (PEHOJOB IIPEBHIIIATIO
HOpMy B 7—10 pa3, memn — 6 IIJIK, HedrenmpoaykToB — mo0 detsipex. o oc-
TaJBHBIM BEIIECTBAM — MEHEEe MPEENIFHO JOIMYCTUMBIX KOHIICHTPAITHHA.

B O6u y HoBocnbupcka (heHOBI MpeBHIIaid CaHWTapHBIE HOPMEI B 29
pas, 1Mo OCTAJIBHBIM 3arps3HSIONIMM BEIIeCTBaM — B Ipeaenax HopMbl. Kucio-
POIHBIN pekuM BogoxpaHminina 1 O0H XOpomuii — coaep kaHue KUCIopoia He
HIKe 8.5 Mr/II.

TasHMe cHera crocoOCTBOBANIO CMBIBY BPEIHBIX BEIIECTB B PEKH U 03epa U
MTOBBIIICHUIO WX KOHIICHTPALWi, HO TIABHBIM MCTOYHHKOM 3arps3HEHHS OCTa-
IOTCSI TIPEINPHUATHS U WX CTOYHBIE BOJABI, OCOOCHHO XMBOTHOBOTYECKHE KOM-
IUIEKCHI, pa3MeIIeHHbIe B MoWMaxX peK, CKIagsl (HeoOOpyHOBaHHBIC) IS Xpa-
HEHHA SJOXMMHKAaTOB M MHUHEPANbHBIX yIoOpeHHi, cOpoc OBITOBEIX BoA. Bce
9TO OTpeneNseT cofepkaHue (EHOIOB M a30TOCOACPKAIINX BEIIECTB (HUTpa-
TOB, HUTPUTOB).

4. KoMIuiekcHbBIN MOAX0] K PeIICHUIO IKOJIOTHIECKHX 32124,

Mepbl U TOAXOABI K PEIICHUIO YKOJIOTHYECKHX 3a/1a4 SABJISIOTCS KOMIUIEKC-
HbIMH. OHH TOJDKHBI UCXOIUTh HE U3 SYMOLMOHAIBHBIX HACTPOCHHH U Hepexku-
BaHUH, KOTJ]a SKOJIOTHMYECKHE HEIPHATHOCTU OKA3aJHCh (AaKTOM, a U3 IUIaHO-
MEpHOro y4era Toro (akra, 4To perpecc ecTh pe3yibTar nporpecca. U pa3su-
THE IPOrpecca B SKOHOMHYECKOM IUIAHE JTODKHO KOMIEHCHPOBATh BOSMOYKHBIE
SKOHOMHYECKHE COOM TakuM 00pa3oM, 4TOOBI HE MPOWCXOAMIO HapyIICHHE
3aKOHa COXPaHEHHUS HBOJIIOLMOHHOTO Pa3BUTHA SKOCHUCTeMBI. Bce mocranoBme-
HUS1, Kaparoliye Mephl, Mepbl IPECEUeHUs €CTh BTOPHYHBII M CKOpee BCEro He
PAIMOHATIBHBII IyTh PELICHHs] SKOJOTHMYECKHX NpoOJieM W B JIydllleM Ciydae
MOXET HECKOJBKO OCIa0HUTh 0eCX03giCTBEHHOCTh, HO HE PEIIUTh 3KOJIOTHYe-
CKHE 33]1a4H B IIEJIOM.
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